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1 OBIIAS XAPAKTEPUCTHUKA TPOT'PAMMBI YYEFHOU JUCITATLIAHBI

1.1 MecTO TMCUHMIJIMHBI B CTPYKTYP€e OCHOBHO 00pa30BaTe/ibHOI NMPOrpaMMbl

VYueOnas mucuumimaa EH.01 «Dnemenmul @vicuteti mamemamukuy SBISETCS YaCThIO
MaTeMaTHYECKOr0 M OOIIETr0 eCTECTBEHHOHAYYHOr'0 YU4eOHOTO IMKJIa OCHOBHOW 00pa3oBaTelIbHOU
nporpammbl  (manee OOII) B coorBerctBun ¢ PI'OC CIIO mo cneumansaoctu 09.02.03
Ilpocpammuposarnue 6 KOMNbIOMEPHLIX CUCTNEMAX.

1.2 Heab ¥ muiaHupyemble pe3yJbTaThl 0CBOEHH S JUCHHUIIJIMHBI

Ilo wutoram ocBoeHUSI JUCHUITIINHBI,

oOyuaromuecsi JOJDKHBI IIPOJAEMOHCTPUPOBATH

pe3ynbTaThl 00ydeHus, cooTHecéHHbIe ¢ pesynbTaTamu ocBoeHust OOIl CIIO, mpuBeneHHBIC B

Ta0JIuIIE.

Kon
KOMIIETEH
1

HaumeHnoBaHue o0Immx
KOMIIETEHIIUH

P €3YyJIbTAThl OCBOCHUSA

OK 1

IloHnMaTh CyIHOCTb U COLIMATIBLHYIO
3HAYUMOCTb CBOEH Oyay1iei
npodeccuu, NposBIATh K HEl
YCTOMYMBBIA HHTEPEC.

NMPAKTHYECKHUI ONBIT:

- BBITMIOJIHATH IPO(eCCHOHATBHBIE 3a/1a41
IIPU BBITIOJTHEHUH BBITYCKHOM
KBaJTHM(PHUKAIIMOHHOHN paboThI;

- IPOSIBJISITh TBOPUECKYIO UHUIUATHBY,
JIEMOHCTPHPOBATH POPECCHOHATHHYIO
MOJITOTOBKY

yMeHHUS:

- OBJIQJIETh IEPBUYHBIMU
po¢eCCHOHATFHBIMU HaBBIKAMH U
YMEHUSIMH;

- INIAHUPOBATH OYIYIIYIO
npoQeCCHOHATBHYIO 1€ATEIbHOCTh
3HAHMS:

- IMETH TpeJICTaBlIeHHe 0 Oy ymien
poeCCuu; - OpPUEHTHPOBATHCS B MAPIIPYTE
CTY/IEHTA T10 CIIEeIHaIbHOCTH;

- Ha3bIBaTh OCHOBHBIE BHJIBI PadOT,
BBINOJIHSIEMBIE TIPH paboTe Mo
CHEINAILHOCTH

OK 2

OpraHu3oBbIBaTh COOCTBEHHYIO
JeSITeTbHOCTD, BEIOUPATh TUITOBBIE
METOBI ¥ CIIOCOOBI BBITIOJIHEHUS
npo¢eCCHOHANTBHBIX 33]1a4,
OLIEHUBATh UX YPPEKTUBHOCTH U
Ka4ecTBO.

NPAKTHYEeCKUI ONbIT:

- IUTAHUPOBAHUS IS TEITLHOCTH, TPUMEHSIS
TEXHOJIOTHIO C YYETOM U3MEHEHUS
rapaMeTpoB OOBEKTA;

- BBIOMPATH TUTIOBOM CIOCO0 (TEXHOJIOTHIO)
peIeHw s 3a/1a91 B COOTBETCTBHH C
3a/JaHHBIMH YCIIOBUSIMU, UMEIOIIUMUCS
pecypcamu, KpUTEpUSIMHU KadecTBa U

s dexTuBHOCTH

yMeHHsI:

- IJITAHUPOBATH JACITEILHOCTh MO PEIICHUIO
3a/layM B paMKax 3a/JaHHbIX (M3BECTHBIX )
TEXHOJIOTH, B TOM YHCIIE BBIACTSS
OTJIENIbHBIE COCTABIISIIOIINE TEXHOIOTHH;

- aHAJIM3UPOBATH MOTPEOHOCTH B pecypcax H
IJIAHUPOBATH PECYPCHI B COOTBETCTBHUH C




3aJ[aHHBIM CITIOCOOOM pEIlICHHS 3a/1a41
3HAHMS:

- METOJIbI U CIIOCOOBI BHITIOJTHEHHSI
npodeccHoHaABHBIX 331a4;

- Ha3bIBaTh PECYPCHI IS PEIICHHS
MOCTaBJICHHOM 33/1aui B COOTBETCTBHHU C
3aJ[aHHBIM CITIOCOOOM JIESITEIbHOCTH

OK3

[IpuHuMaTe penieHus B
CTaHJApPTHBIX U HECTAHIAPTHBIX
CUTYyalMsIX U HECTHU 3a HUX
OTBETCTBEHHOCTb.

NPAKTHYECKUH ONBIT:

- IPOBOAMTH AHAIN3 IIPHYMH CYIIECTBOBAHHUS
poOIIEMBI;

- IpeJIaraTh Crocod KOppeKIuH
JeSITeIbHOCTH Ha OCHOBE PE3yJIbTaTOB
TEKYIIEro KOHTPOJISI U Pe3yIbTaTOB OL[CHKU
POAYKTA JeSITeIHbHOCTH;

- ONpEAEeNAThH MOKa3aTeIn
PE3yIbTAaTUBHOCTH JICATEIIEHOCTH B
COOTBETCTBUH C ITOCTABJICHHOM
po(heCCUOHATTLHON 3a/1aueid;

- 3aJ71aBaTh KPUTEPHUU JUTS ONIPEACTICHUS
criocoba pazpereHus mMpoodIeMbI;

- IPOTHO3UPOBATH TOCIIEACTBHS IPUHATHIX
peleHuit;

- Ha3bIBaTh PUCKU HAa OCHOBE
CaMOCTOSITENILHO IPOBEICHHOTO aHATN3a
CHUTYaIH;

- IpeJyIaraTh CroCOOBI MPEAOTBPALICHUS U
HEeWTpaIn3aliy PUCKOB

yMeHHUS:

- CAaMOCTOSITENIEHO 33/1aBaTh KPUTEPUU IS
aHanmm3a pabodell CUTyaluy Ha OCHOBE
STAJIOHHOW CUTYallUU U ONPEIEIATh
npobuemy;

- IUIAaHUPOBATh TEKYIINH KOHTPOJIb CBOCH
JIeSITETbHOCTH B COOTBETCTBUY C 3aJaHHOM
TEXHOJIOTHEH JesITeIbHOCTU U
OTIpeJIeIEHHBIM PE3YJIbTaTOM (1LIEIbI0) WIIH
MPOAYKTOM JEATEITbHOCTH;

- OTpeAETATH MPOOJIeMy Ha OCHOBE
CaMOCTOSITENTFHO TPOBEIEHHOTO aHAJTN3a
CHUTYaIH;

- IUTAHUPOBATh M OIIEHUBATH MPOIYKT CBOCH
JesITeIbHOCTH Ha OCHOBE 33/1aHHBIX
KPUTEPUECB;

- OMpeAETATh KpUTEPUH OLIEHKH MPOAYKTa
Ha OCHOBE 33/1a4M JeSITeITbHOCTH;

- BBIOMpATh coco0 paspereHus mpoodIemMbl
B COOTBETCTBHUH C 33JJaHHBIMH KPUTCPUSIMH U
CTaBUTH LEIb ICSATEIBHOCTH;

- OLIEHUBATH TTOCIIEICTBHS IPUHSTHIX
pELICHUH; - aHATM3UPOBATh PUCKU
(ompenensaTh cTerneHb BEPOSTHOCTH U
CTENCHb BIIMSHHS HAa JOCTHKCHUE LENN) U




000CHOBBIBaTb JOCTH)KUMOCTB LIEITU
3HAHMA:

- TEXHOJIOTMH aHalIM3a paboueil cuTyanuu B
COOTBCTCTBUH C 3alaHHBIMU KPUTCPUAMU,
yKa3blBasi €e COOTBETCTBUE/HECOOTBETCTBUE
9TaJIOHHOM CUTYAallUH;

- IPUHLUIIBI OCYILECTBICHUS TEKYLETO
KOHTPOJIA cBoOci ACATCIIbHOCTH I10
3aJaHHOMY QJIFOPUTMY;

- crocoObl OIICHWBAHUS MPOJYKTa CBOCH
JESTEIIBHOCTH 110 XapaKTEPUCTUKAM

OK 4

Ocy1ecTBIATh MOUCK U
UCIOJIb30BaHUE HH(DOpMAITIH,
HeoOXxoauMoi 115t 9PpPEeKTUBHOTO
BBINOJIHEHUS TPO(ECCHOHAIBHBIX
3a11a4, MpohecCHOHATLHOTO |
JMYHOCTHOTO PAa3BUTHSI.

NPaKTHYECKUIl ONBIT:

- IpeJyIaratb UCTOYHUK WH(POpMAIHU
OTIPEICIICHHOTO TUTIA/KOHKPETHBIA UCTOTHHK
JUISL TIOJTYYCHUST HeloCcTaroIed HHPpopMauu
¥ 00OCHOBBIBATh CBOE MPEIJIOKEHHE;

- XapaKTepU30BaTh MPOU3BOJILHO 3alaHHBIN
UCTOYHUK WH(POPMAITUU B COOTBETCTBHH C
3ajauei 1esATeIbHOCTH;

- MPUHUMACT PEICHUE O
3aBEPILICHUH/TIPOIOJKCHU U
MH(POPMALIMOHHOTO MTOUCKA HAa OCHOBE
OLICHKHU
JIOCTOBEPHOCTH/HETIPOTHBOPEUNBOCTH
NIOJTYYCHHOM HH(pOpMAIIHH;

- JIeNaTh BBIBOJI O MPUMEHUMOCTH OOIIICH
3aKOHOMEPHOCTH B KOHKPETHBIX yCIOBHSIX;
- JIeNaTh BBIBOJI HA OCHOBE
MPEIOCTaBIEHHBIX IMIIMPUIECKUX WITH
CTAaTHCTUYCCKUX JTAHHBIX

yMEeHHsI:

- CaMOCTOSTEIHPHO HAXOAUTh UCTOYHUK
uH(bOpMaIIMHU TI0 33JAaHHOMY BOTIPOCY,
TIOJIB3YSCh DJICKTPOHHBIM WIIH OyMaKHBIM
KaTajgoroM, JIEKTPOHHBIM HIIM OYMaKHBIM
KaTajaoroM, CIpaBoO4HO-
ouborpadguIecKuMu MOCOOUSIMH,
MMOMCKOBBIMU cUcTeMaMu VIHTepHeTa;

- YKa3bIBaTh HEJAOCTATOK HH(pOpMAIIHH,
HE0OXO0IMMOM s pEICHUS 3a/1a4H;

- (opmyTHpoOBaTEH BOMPOCHI, HAIIEJICHHBIC Ha
MOJIy4eHHe HeIOCTAroIIeH nH()OpMAIINK;

- U3BIIEKaTh HH(OPMAIIHIO 110 IBYM U Ooitee
OCHOBaHUSIM U3 OJIHOTO WM HECKOJIBKHIX
HMCTOYHUKOB U CHCTEMAaTH3HPOBATh €€ B
pamKax 3aJaHHON CTPYKTYPBHI;

- Ie7aTh BBIBOABI 00 00BEKTaX, MpoIeccax,
SIBJICHUSIX HA OCHOBE CPaBHUTEILHOTO
aHanmM3a HHGOPMAIK U HUX 110 33/IaHHBIM
KPUTEPHUSIM;

- 3aJ1aBaTh KPUTECPUH [T CPABHUTEIHHOTO
aHayM3a UHOOPMAIIMK B COOTBETCTBUH C




IOCTaBJICHHOHU 3aJauey IeATeILHOCTH
3HAHMS:

- BBIZICTISITh U3 COJEPIKAIIETO U30BITOYHYIO
UH(POPMAIIHNIO UCTOYHHUKA HHPOPMALIUIO,
HEOOXOAMMYIO JIJISl PEIICHHMS 3a/1a4H;

- BBIJICIIATH B UCTOYHUKE WH(POPMAILIUN
BBIBOJ M/WJTH apTyMEHTHI

OK 5

Hcnonk3oBatk HHGDOPMAIMOHHO-
KOMMYHHKAI[HOHHBIC TEXHOJIOTUH B
poeCCUOHATTLHON IEATEIHOCTH.

NPAKTHYECKUI ONBIT:

- npuMensITh UKT npu BeIoTHEHUH
npoecCHOHANBHBIX 3a/1a4

YMEHHUA:

- npuMmenAaTs KT npu BeImosHeHnn
3aJaHUN

3HAHUSA:

- nepeunciate UKT, npumensiemblie B
po(heCCUOHATILHOM e TeILHOCTH;

- OPMEHTHUPOBATHCA B HH(OPMALIMOHHO-
KOMMYHUKAIITHOHHBIX TEXHOJIOTHUSX,
IPUMEHSEMBIX B ITPo(eccHoHaNbHOM
JIESITENIbHOCTH

OK 6

PabGotaTh B KOJUIEKTHBE U B
KoMmaH/ie, 3¢ (HeKTUBHO 00IIATHCS C
KOJUIEraMH, PYKOBOJICTBOM,
MOTPeOUTENAMHU.

NMPAKTHYECKHUI ONBIT:

- IPUHAMATH U (PUKCUPOBATH PEIICHHUE IO
BOIIPOCAM JUIsI FPYIIIOBOTO 00CYKACHUS;

- (hukcupoBaTh 0COOBIE MHEHUS;

- HCIIOJIB30BATh IIPUEMBI BBIXO/1a U3
CUTYalluH, KOTJa TMCKYCCHS 3allljia B TYIHUK;
- 1aBaTh CPaBHUTEIBHYIO OLIEHKY HJIEH,
BBICKA3aHHBIX YUaCTHUKAMU IPYIIIbI,
OTHOCHTEJIBHO LIEJIN TPYIIIOBOM paboThI;

- CaMOCTOSITEIbHO TOTOBUTH CPEACTBA
HaTJsJHOCTH;

- CaMOCTOSITEIbHO BbIOUPATh JKaHP
MOHOJIOTMYECKOTO BBICKa3bIBaHUS B
3aBUCHMOCTH OT €ro0 IIeJIU U 1IeJIeBOI
ayIUTOpUH;

- 3ampaniuBaTh MHEHHUE IapTHEpa 110
JUAJIOTY;

- W3BJIEKATh U3 YCTHOU peyu (MOHOJIOT,
JIMAJIOT, TUCKYCCHsl) (PaKTUUECKYIO U
OLICHOYHYIO MH(OpMAILINIO, OTPEEIATh
OCHOBHYIO TEMY, NIPEIJIOKEHNS, apTyMEHTHI,
JI0Ka3aTeNbCTBA, BHIBOJIbI, OIICHKHU;

- CaMOCTOSTENBHO ONPEAEIATH KAHP
MMCbMEHHOM KOMMYHHMKAIIUU B 3aBUCUMOCTHU
OT LIENH;

- CO3/1aBaTh NPOIYKT MUCBMEHHON
KOMMYHHMKAIUH CJI0KHOM KOHCTPYKIIMH
yMeHHs:

- IOTOBapuUBaThCs O MPOLEAYPE U BOIIPOCAX
11 0OCYXJIEHHs B IPYIIIIE B COOTBETCTBHUH C
IIOCTABJIEHHOM LIETIBbIO AEATEIbHOCTU
KOMaHJIbI (TPYIIIHI);




- IIpY IPYIIIOBOM OOCYX/IEHUH 331aBaTh
BOTIPOCHI, TPOBEPATH aJIEKBATHOCTh
IOHUMAaHHUA UAEH IPYIHX;

- coOTI0/1aTh 3a/1aHHBIN JKaHP BbICKa3bIBAHUS
(ciryxeOHBIN TOKJIa/1, BBICTYIUICHHE HA
COBEIIAHNH, COOpaHUH, IPE3CHTALIMU TOBapa
(yemyrn);

- WUCIIOJIb30BaTh CPE/ICTBA HATIIIHOCTH WIIH
HeBepOaIbHbIE CPE/ICTBA, HAIIPABJICHHbIE HA
BBISICHEHHE MHEHUS (TIO3ULIUH);

- 3aJ1aBaTh BOIPOCHI, HAIIPABJIEHHBIE HA
BbISICHEHHUE (pakTHyecKkoit nHpopmarumy;

- CO3/1aBaTh CTaHAAPTHBII MPOIYKT
NUCHbMEHHONW KOMMYHHKAIIUN

3HAHMSA:

- IpaBHJIa YYaCTHsI B TPYIIIOBOM
00CYXJIeHUH, BBICKa3bIBAsICh B COOTBETCTBUU
C 3aIaHHOM MIPOLIEAYPOH U IO 3aJaHHOMY
BOIIPOCY;

- co0J110/1aTh HOPMBI ITyOIMYHON pedH U
periIaMeHT, UCTIONb3Ys Tay3bl IS
BBIJICJIEHUS] CMBICTIOBBIX OJIOKOB CBOEH peuH;
- HAUMHATh U 3aKaHYMBATh CITY>KEOHBIH
pa3roBOp B COOTBETCTBUU C HOPMaMH;

- OTBEYaTh Ha BOIIPOCHI, HATIPABIICHHBIE HA
BbIICHEHHE (haKTHUECKOI HH(pOpMaIHH;

- U3BJIEKATh U3 YCTHOM peur (MOHOJIOT,
JIMAJIOT, TUCKYCCHs) OCHOBHOE COZIep)KaHUE
(akTrueckoi uHGopmanuu

OK 7

Bpath Ha ce0s OTBETCTBEHHOCTH 3a
paboty YJIEHOB KOMaHbl
(MOQUMHEHHBIX), 3a  pe3yJbTaT
BBITIOJTHEHUS 3aJaHUM.

NMPaKTHYECKUI ONBIT:

- KOHTPOJUPOBAThH U OTBEYATH 32 paboOTy
3aHUMAFOIIIUXCS

yMEeHHsI:

- aHAJIM3UPOBATH PAOOTY 3aHUMAIOIITUXCS U
pe3yabTaT BHIIIOJIHEHHOTO 33/1aHNUS;

- OLIEHUBATh PabOTy U KOHTPOIHPOBATH
paboTy 3aHUMAIOIITUXCS

3HAHUS:

- BBITIOJIHATDH IIOCTAaBJICHHBIC 3a1aHN,
SIBJISISICH YJICHOM TPYIIIIBI

OK 8

CaMoCTOSITEeTHHO OTIPEEIATh
3a1a4u TPOPECCHOHAIBHOTO U
JTUYHOCTHOTO Pa3BUTHS, 3aHUMATHCS
caMo00pa3oBaHUEM, OCO3HAHHO
TJTAHUPOBATH MOBBIIICHUE
KBaTM(UKAITIH.

NPAKTHYEeCKUI ONbIT:

- aHaJIM3UPOBATH COOCTBEHHBIE MOTHBHI U
BHEILHIOIO CUTYALUIO [IPU IIPUHATUI
PEIIEeHHH, KaCAIOIIUXCA CBOETO
MIPOJABHIKCHUS

YMEHHUA:

- YKa3bIBa€T «TOYKH YCIIE€Xa» U «TOYKH
pocTtay;

- YKa3bIBaeT IIPUYMHBI YCIIEXOB U HEylau B
NESTEIIBHOCTH;

- aHAJIM3UPOBATH/(hOPMYIHPOBATH 3aIPOC HA
BHYTPEHHHUE PECypChl (3HAHUS, YMEHHUS,

8



HaBbIKH, CIIOCOOBI 1€ATENbHOCTH, LICHHOCTH,
YCTaHOBKM) JJIsl PELLICHUS
npodeccuoHaIbHOM 3a1a4u

3HAHUS:

- Ha3bIBaTh TPYAHOCTH, C KOTOPBIMH
CTOJIKHYJICS TIPH PEIICHUH 3a]]a91 U 3HATh
MyTH UX MIPEOI0JICHUS/N30eranus B
JaJIbHEUIIEN AeSTEIbHOCTH

OK9

OpueHTupoBaThCA B
4acTOM CMEHBI  TEXHOJOTHU
po¢eCCHOHAIBHON JEATEIHHOCTH.

YCIIOBUAX

B

NMPAKTHYECKHUI ONBIT:

- IPUMCHSATh COBPEMEHHBIC TEXHOJIOTUH B
poQeCcCHOHATBHOMN e TETLHOCTH
YMeHHUSI:

- CPaBHUBATh TEXHOJIOTHH, IPUMCHSIEMBIC B
po(heCCUOHATILHOM e TeILHOCTH;

- BBIOMpATh TEXHOJIOTHH JJIsi CBOCH
po(heCCUOHATTLHOM e TeIbHOCTH
3HAHMS:

- “H(GOPMAIIHIO O COBPEMEHHBIX
TEXHOJIOTUSX B IPOPECCHOHATBHOI
JeATSIILHOCTH

IIK 1.1

BrimonusaTe pa3paboTky
crerpuKaui OTISIbHBIX
KOMIIOHEHT.

K 1.2

OcymiecTBIATh pa3paboOTKy KoAa
MPOrPaMMHOTO MPOJYKTA HA OCHOBE
TOTOBBIX crielU(pUKAINI HA YPOBHE
MOJTYJISL.

HMeTh NPAKTUYeCKHIl ONbIT:

— pa3palboTKM alNropuT™Ma MOCTaBIEHHON
3aJauu ¥ pean3alii ero cpeiCTBaMu
ABTOMATH3UPOBAHHOTO NMPOSKTUPOBAHHS,

— pa3paboTKH KoJia IPOrpaMMHOI0 IIPOYKTa
Ha OCHOBE TOTOBOM CHelU(pUKALUU Ha
YPOBHE MOJYJIS;

— HUCIOJIb30BaHMsI HHCTPYMEHTAIBHBIX
CpE/CTB Ha 3Tare OTIaJK1 IPOrPaMMHOTO
TPOJTyKTa;

— MPOBEJICHUS TECTUPOBAHUS
IPOTrPaMMHOTO MOJYJIS TIO OIIPEICIIEHHOMY
CIIEHApHIO;
yMeTh:

— OCYULIECTBIIATH pa3paboTKy Koja
IPOTrPaMMHOTO MOJTYJISl HA COBPEMEHHBIX
SI3BIKAX MPOTPAaMMHUPOBAHUS;

— c03/1aBaTh IPOrpaMMy I10 pa3paboTaHHOMY
QITOPUTMY KaK OTIEIBHBIA MOJTYJIb;

— BBITIOJHSTP OTJIAJIKY M TECTUPOBAaHUE
MpOrpamMMbl Ha YPOBHE MOIYJIS;

— 0(OpMIIATH TOKYMEHTAIIHIO Ha
MpOrpaMMHBbIE CPEICTBA;

— HMCIOJIb30BaTh HHCTPYMEHTAJIbHbIE
CpeZAcTBa JJIs aBTOMaTU3aluu ohopMiIeHus
JOKYMEHTAIIHH;

3HATh:

— OCHOBHBIE ATaIlbl pa3paboTKU
MIPOrpaMMHOTO 0OecTIeUeHus;

— OCHOBHBIE IPUHIUIIBI TEXHOJIOTUU
CTPYKTYPHOT'O U OOBEKTHO-




OPHEHTHPOBAHHOTO MPOTPAMMHUPOBAHHUS; —
OCHOBHBIC ITPUHIUIIBI OTJIAAKH U
TECTUPOBAHUS IIPOrPAMMHBIX IIPOLAYKTOB; —
METOBI M CPEJCTBA Pa3pabOTKU
TEXHUYECKOI JOKYMEHTALUH

I1IK 2.4

PeaJII/I?;OBBIBaTb METOObI nu
TEXHOJIOTHH 3aIIUTHl HHGOPMAIUU B
0a3ax JaHHBIX.

HMeTh NPAKTHYECKUH ONBIT:

— paboThl ¢ 00BEKTaMH 0a3bl JAaHHBIX B
KOHKPETHOW CHUCTeME yIpaBleHUs O6a3zamu
nauubeix (CYB/);

— (baiin-cepBepHbIX U HacTONbHBIX CYB/I;
— kimeHT-cepBepHbix CYB/I;

— paboThl ¢ 0azamu JaHHBIX B IHTEepHET 1
Hutpaner;

— HCIIOJIB30BaHUSI CPEICTB 3aMOJHEHUs 0a3bl
JAaHHBIX;

— HCTIOJIB30BAHMS CTAHIAPTHBIX METOOB
3alIUThI OOBEKTOB 0a3bl JAHHBIX;

— co3AaHus UH(POPMALIMOHHBIX CHCTEM Ha
OCHOBE 0a3 JaHHBIX;

yMeThb:

— C03/1aBaTh OOBEKTHI 0a3 JaHHBIX B
COBPEMEHHBIX CHCTEMaX YIpaBiieHUs 0azamMu
JTaHHBIX U YIPABIATH JOCTYIIOM K 3TUM
00BEKTaM;

— paboTaTh ¢ COBpEMEHHBIMHU Case-
CpelcTBaMu IPOEKTUPOBaHUs 0a3 TaHHBIX;
— (hopMUpOBaTh U HACTPAUBATH CXeMY 0a3bl
JTAaHHBIX;

— pa3pabaThIBaTh MPUKJIAJHBIEC TPOTPAMMEBI C
UCIOJIb30BaHUEM s3bIKa SQL;

— CO3/1aBaTh XpaHUMBIE MPOIEAYPHI U
TPUTTEPHI HA 0a3ax JaHHBIX;

— IPUMEHSITh CTaHAAPTHBIC METOIBI JUIS
3aIIUTHI OOBEKTOB 0a3bl JAHHBIX;

— WCIIOJIB30BATh PA3IMYHbIE TEXHOJIOTHH
JOCTyTA K IAHHBIM;

— obecrieunBaTh JOCTYN K 0a3aM JTaHHBIX B
npeesax JOKaIbHBIX U IIT00ATbHBIX CETeH;
— C03/1aBaTh KOHIIENTYAJTbHYIO, TOTHYECKYIO
1 pU3UYIECKYI0 MOJIENb 0a3bl JAHHBIX;

— MPUMEHSITh IPUEMBbI PaOOTHI B
KOMITHIOTEPHBIX CETSX;

— pa3pabaThIBaTh MPHIOKEHUS 0a3 JaHHBIX
3HATh:

— OCHOBHBIC TTOJIOKEHUSI TEOPUH 0a3
JAHHBIX, XPAHUJIHII JAHHBIX, 0a3 3HAHUM;

- OCHOBHBIE TIPUHIIUIIBI TIOCTPOEHUS
KOHILIENITYaJIbHOM, JIOTHYECKOU U
(bu3nueckoil MoJeNn JaHHBIX;

— COBPEMEHHBIE HHCTPYMEHTAJIbHbIE
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cpencTBa pa3pabOTKU CXEMBbI 0a3bl JaHHBIX;
— METO/IbI OIIMCAaHUs CXeM 0a3 JTaHHBIX B
COBPEMEHHBIX CHUCTEMAaXx yIpaBJeHUs 0a3amMu
nauubeix (CYB);

— ctpykrypsl qanabix CYB/, o0mmii moaxon
K OpraHu3alUM [IPEICTaBICHUN, TabnuL,
WH/IEKCOB U KJIACTEPOB;

— METO/Ibl OpPraHU3aluu LEeJOCTHOCTH
JTAHHBIX;

— CTOCOOBI KOHTPOJISI JOCTYIIA K TaHHBIM H
yIIpaBJICHUs IPUBUIICTUAMU;

— OCHOBHBIE METO/IbI M CPEJICTBA 3ALUTHI
JAHHBIX B 0a3ax JTaHHBIX;

— MOJIENIU U CTPYKTYPbI HH(POPMALTMOHHBIX
CHCTEM;

— OCHOBHBIE TUIIbI CETEBBIX TONOJIOTHH,
IpUeMbl pabOThl B KOMITBIOTEPHBIX CETSX;

— MH(POPMALIMOHHBIE PECYPCHI
KOMITbIOTEPHBIX CETEH;

— TEXHOJIOTHH NIepeaayr 1 0OMeHa JaHHBIMU
B KOMITBIOTEPHBIX CETSAX; — OCHOBBI
pa3paboTKU MPUIIOKEHUH 0a3 1aHHbIX;

— OCHOBHBIE TEXHOJIOTUH JIOCTYTIA K JIAHHBIM

I1K 3.4

OcyiecTBiaTh pazpaboTKy
TECTOBBIX HAOOPOB U TECTOBBIX
CIIEHapHEB.

HMeTh NPAKTUYEeCKUH ONbIT:

— y4yacTus B BeIpaboTKe TpeOOBaHuUH K
MIPOrpaMMHOMY 00€CIIEYEeHHUIO;

— y4acTus B IPOEKTUPOBAHUU
MIPOTPAMMHOT'0 00ECTICUCHHSI C
MCIIOJIb30BaHUEM CIIELIMAIN3UPOBAHHBIX
MIPOrPaMMHBIX [TAKETOB;

yMeThb:

- BJIAZIETh OCHOBHBIMU METOJOJIOTUSMU
IPOIIECCOB Pa3padOTKU MPOTrPAMMHOTO
obecreueHus;

— IPUHUMATh y4acTue B (GOpMHUPOBAHUU
TpeboBanuii k [10, BEIMOIHATH aHAIIN3 U
cnenudukanuo TpedboBaHNM, yTOYHEHUE
TpeOOBaHMIT Ha pabOTAOIINX MPOTOTHUIIAX
— BBINOJIHATH CUCTEMHBIN aHAJINU3 U
npoekTupoBanue KoMoHeHT 110 Ha ocHOBe
CYIIECTBYIOIINX METOJO0JIOTHH C
HCIIOJIb30BAHUEM aBTOMATU3UPOBAHHBIX
nporpamMmMHubIX (CASE) cpencts;

— BBINOJIHATH UHTETPALIUIO OTJIEIbHBIX
komnoHeHT [1O B eMHyI0 TPOrpaMMHYIO
CUCTEMY, OCYILECTBIIATh NX KOMMYHHUKAILIUIO
U B3aMMOJEHNCTBHE APYT C APYTOM, a TaKkKe
JPYTUMH IIPOTPAMMHBIMH CPEJICTBAMM; —
y4acTBOBaTh B pa3paboTKe U
(hopManTu30BaHHOM ONMCAHUH TECTOBBIX
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CIICHapHeB, BBIMIOIHATH TecTupoBanue 110
Ha OCHOBE pa3pa0dOTaHHBIX CHEIUPUKAIUH;
— BBIIOJHATH OTIaAKy KoMioHeHT [10 ¢
WCIOJIb30BAHUEM CIIEIIHATU3UPOBAHHBIX
MPOrPaMMHBIX CPE/ICTB;

— MPUHUMATh Y4aCTHE B MIPEIIPOAAKHON
MOJIrOTOBKE, BHEJPEHUN M COTIPOBOKICHUH
110;

— BBIIOJHATH (hOPMAIM30BAaHHOE OMIHCAHUE
kommnoHeHT 10, popMupoBaTh TEXHUYECKYIO
1 SKCILUTYaTallMOHHYIO TOKYMEHTALUIO Ha
OCHOBE ITPUHATBIX CTAHAAPTOB C
UCIIOJIb30BaHUEM CHEIMATU3UPOBAHHBIX
IPOTrpaMMHBIX TAKETOB

— MCII0JIb30BaTh METOBI /ISl TOJTyYEHHUSI
KO/1a C 3aJIaHHON ()YHKLIMOHAIBHOCTBIO U
CTETIEHBIO KauecTBa:;

— BBIIOJHATH KOAUPOBaHUE KoMIoHeHT [10
Ha OCHOBE pa3pabOTaHHBIX clieqUpHUKALUNA 1
CYIIECTBYIOIUX CTAaHIAPTOB C
UCTIOJIb30BaHUEM COBPEMEHHBIX
MHCTPYMEHTAJIBLHBIX CPEJCTB Pa3padOTKU
(ICP);

- IPOM3BOAUTH HHCIIEKTUPOBAHHUE Ka4eCTBA
1 3¢ (HEKTUBHOCTH MPOTPAMMHOTI0 KOAa,
CTETIEHHU €TO COOTBETCTBUS CTaHAApTaM
KOJHMPOBAHUS, BHITIONHATH ONITUMH3AINIO U
PEBBIOMPOBAHKE IPOTPAMMHOTO KOZa €
WCTIOJIh30BAHUEM CIEIIHATN3UPOBAHHBIX
MPOTPaMMHBIX TTAKETOB.

3HATh:

— MOJIeNU Tpoliecca pa3padoTKu
IpOTrpaMMHOT0 00ecrieueHMs;

— OCHOBHBIE PUHIIUIIBI IpOIiecca
pa3paboTKK MPOTPaMMHOTO 00ECTIeUeHHUS;
— OCHOBHBIE ITOJIXO/Ibl K MHTETPUPOBAHHIO
MPOrpaMMHBIX MOJYJIEH;

— OCHOBHBIE METO/IbI ¥ CPE/ICTBA

3¢ deKTUBHON pa3paboTKH;

— OCHOBBI BepU(UKALIUU U aTTECTAllUU
IPOrpaMMHOTO 0OecIIeueHus;

— KOHIICTIIIUH U PeaTM3alny IMPOrpaMMHBIX
MIPOLIECCOB;

— IPUHIUIIBI TIOCTPOCHUS, CTPYKTYPHI U
pUeMBI pabOThl C UHCTPYMEHTAIbHBIMU
CpeACTBaMU, MOAJCPKHUBAIOIUMH CO3JaHNE
MIPOTPAMMHOTO 00ECTICUCHHS;

— OCHOBHBIE ITOJIOKEHUSI METPOJIOTUU

12



MIPOrPaMMHBIX ITPOYKTOB, TPUHIIMUIIBI
IIOCTPOEHHUS], IPOCKTUPOBAHUS U
HCIIOJIB30BAaHUS CPEACTB IS U3MEPEHUS
XapaKTEPUCTUK U IIapaMETPOB IIPOTPaMM,
IIPOTPaMMHBIX CHCTEM U KOMILUIEKCOB;

— CTaHJapThl Ka4eCcTBa MPOrPaMMHOI0O
o0ecreueHus;

— METOAbI U CPEJCTBA Pa3pabOTKU
IIPOrPaMMHOM JOKYMEHTALMHU.

2 CTPYKTYPA U COAEPXKAHUE YYEFHOU JUCITATLIAHBI

2.1 O0beM y4eOHO TUCHUIJIMHBI U BU/IbI Y4eOHOH padoThl

Bup y4eOHoii padoThI O0BbeM yacoB

O0bem 00pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOI 1M CHHIIJIMHbI 219
B TOM YHCJIE:

— TeopeTHuYecKoe o0yueHue 85

— TPaKTHUYECKUE 3aHATUS (eCiu npedycMompeHo) 78

— nabopaTOpHBIE 3aHITHS (eciu npedycMOmpeHo)

— KypcoBas pabota (IpOoeKT) (eciu npedycmompeHro)

— caMocTosTeNbHas paboTa 50

— KOHCYJIbTAINH 6

— TNPOMEXYTOYHas aTTeCTalUsl — (hopma npomexncymouHo Jpyras dpopma

ammecmayuu) KOHTPOJIs1/DK3aMeH
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2.2 TemaTn4yeckni IJIAH U coJepKaHNe Y4eOHON TUCHUNIMHBI

Koasl
KOMIIeTEeHIIHIA,
(opmupoBanuio
HaumeHoBaHue pa3jie/ioB Conep:kanue y4eOHOro MaTtepuasa u GopMbl OPraHU3aAnUM AeATeIbHOCTH Oo0bem
U TeM o0yuarommxcst B yacax KOTOPBIX
crnocodcTByer
3J1eMeHT
NPOrpaMMbl
1 2 3 4
Tema 1 Copepkanue ydeOHOro Marepuana 8 OK'1
OcHoBaHMsI MAaTEMaTHKU. 1. | MHOXecTBa: OCHOBHBIE IOHATHS, ONEpalluy HaJl MHOKECTBAMHU, AMAarpaMMbl OK 2
Ditnepa-BenHa. OK 3
2. | Oromenusi. ynkuuu. buHapHble OTHOIICHUSI. OK 4
3. | OTHoUIeHUs S5KBUBAJIEHTHOCTH. OTHOILIEHUE MOPsAKA. OK'5
[IpakTuyeckue 3aHATHS 8 OK 6
Pemenue 3aau Ha onepanuu Hag MHokecTBaMu. [locTpoenue quarpaMMel OK7
Ditnepa — Benna. Beruncienue npeiesios 1 uccienosanue QyHKIH Ha OK 8
HENPEpBIBHOCTD. Pelienue 3a1a4 Ha HaXOKIACHUE TPOU3BOIHOM, €€ OK 9
T€OMETPUUYECKHUIN B MeXaHnuecKuil cMbici. MccnenoBanue QpyHKIU U mOCTpoeHUE 1K 1.1
rpauKoB. 1K' 1.2
WuauBuayanbHas u rpynnosas padoTa. 1K 2.4
VYyacTte B ycTHOM ornpoce (MHAUBHUYyaIbHOM, (PPOHTAIBHOM, 1K 3.4
KOMOMHHPOBAHHOM).
CamocrosTenbHas pabota 00yJaromuxcs 4
Pemenue 3anay Ha onepanuu Hajl MHOKecTBaMu. [locTpoenue nuarpaMMbl
Olinepa — Benna. Brrunicnenue npezenos u uccieoBanue GyHKIUN Ha
HenpepbIBHOCTE. [loaroToBka cooOuieHus Ha TeMy «MHOXECTBa.
Tema 2 CopepxaHue yaeOHOro MaTepuana 8 OK'1
DNeMEeHThI 1. | 3anaun KOMOMHATOPHUKHU. OK 2
KOMOHWHATOPHKH. 2. | IlpaBuno crnoxxenusi, IlpaBuno ymMHOXeHUs. OK3
3. | Cxembl BbIOOpa 6e3 BO3BpaIlIeHUs], C BO3BPALICHUEM. OK 4
4. | TlepecranoBku. Pasmemenns. Couetanus. OK'5

14



Konanl

KOMIIeTEeHIIHIA,
¢dopmupoBanuio
HaumeHoBaHue pa3/iesioB Conepixanue yueOHOro Mmarepuasa u GopMbl OpraHu3anuM J1esiTeTIbHOCTH O0bem KOTOPBIX
H TeM 00yJamuxcs B yacax
crocoo0cTByeT
3JIeMEHT
NPOrpamMMmbl
[TpakTUyeckue 3aHATHS 6 OK 6
Perenue 3a1a4 o BRIYUCIICHUIO YUCIIA Pa3MEIICHUN, COYETaHUI U TIEPECTaHOBOK. OK 7
WuauBuayanbHas ¥ rpynmoBas padoTa. OK 8
Yyactue B yCTHOM onpoce (MHIUBUIYaTbHOM, (GPOHTAIBHOM, OK9
KOMOWHHUPOBAHHOM). K 1.1
CamocTtosTenbHas paboTa 00yJaronuxcs 4 IIK 1.2
Pewrenne 3ana4 110 BEIYMCICHUIO YNCIIA PAa3MELICHUM, COYETaHNUN U IEPECTAaHOBOK [IK 2.4
¢ noBropeHusmu. [lonroroBka coobiieHus: Ha TeMy «IEeMEHTHI IIK 3.4
KOMOMHATOPUKI.
Tema 3 CopepxaHue yaeOHOro Marepuana 8 OK 1
Teopust BeposTHOCTEN 1. | [Ipenmer Teopun BeposiTHOCTEN (OCHOBHBIE MOHATHUS). AnireOpa cOOBITHIA. OK 2
(OCHOBHBIE MOHATHA U 2. | Kiaccugeckoe onpesieneHne BEPOSATHOCTH. [ eOMETPHYECKOE ONPEEICHUE OK3
OTIpe/ICTICHUS). BeposiTHOCTH. CBOMCTBA BEPOSTHOCTH. OK 4
3. | HecoBMECTHOCTD M HE3aBUCUMOCTH COOBITHI. Teopema ymHoxenus. Teopema OK'5
CIIOXKEHUS. OK 6
4. | YcnosHas BeposTHOCTB. DopMyiia mosHoii BepostHocTH. Popmysl baiieca. OK'7
[TpakTHdeckue 3aHITHS 8 OK 8
Pemenne 3a1a4 Ha HAXOXKIEHNE BEPOSITHOCTH C UCTIOIH30BAHUEM TEOPEM O CyMME OK9
Y TIPOU3BENICHUH BeposiTHOCTEH. Peenne 3aiay ¢ ucnonb3oBanueM GopMy HK 1.1
MOJTHON BeposiTHOCTH, baiieca. Pemenne komOMHATOPHBIX 3a/1a4. Berancnenue MK 1.2
BepOSATHOCTEN coObITHIl. CyMMa U pou3BeieHHue COOBITHH. 1K 2.4
WnauBuayanbHas U rpynnosas padoTa. 1K 3.4
VYyactue B yCTHOM ofipoce (MHAUBHIYaTbHOM, (PpOHTATEHOM,
KOMOMHHMPOBAHHOM).
CamocrosTenbHas pabora 00yJaromuxcs 4

Pemrenne 3a1a4 Ha HAaXOXKXIACHUC BEPOATHOCTHU C UCIIOJIB30BAHUEM TCOPEM O CYMMCE
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Konanl

KOMIIETEHIH,
¢dopmupoBanuio
HaumeHnoBaHue pasaesio Copaepxxanue yuyeOHOro marepuasa u GopmMbl OPraHU3aANMUH J1esITeTbHOCTH O0bem KOTOPBIX
H TeM 00yJamuxcs B yacax
crocoo0cTByeT
3JIeMEeHT
NPOrpamMMbl
U TIPOU3BEJICHUH BEPOSATHOCTEH. Pemienne 3ajau ¢ ncnoiab30BaHueM (GpopmyIt
MOJIHOM BepossTHOCTH, baiieca. [loaroroBka coobmenuii mo teme «Mcropus
BO3HUKHOBEHUS U Pa3BUTHSI TEOPUU BEPOATHOCTEM». Pemienue 3agau u
yIpaxXHEHHH 10 00pasIy.
Tema 4 Copepxkanue ydeOHOro Marepuana 8 OK'1
Cxema bepuymiu. 1. | ITocnenoBaTeILHOCTL HE3aBUCUMBIX MCIBITAHHM. OK 2
2. | Cxema bepuymiu. @opmyia bepHyiiu. OK 3
3. | HauBeposTHEIiIIEE YUCI0 HACTYIUIEHHS COOBITHSI. OK 4
4. | Tlpoussoasmas GyHKIHUSL. OK'5
[IpakTHyeckue 3aHATHS. 6 OK 6
Pemenue 3aau ¢ ucnonszoBanueM ¢popmyssl beprymm. OK'7
WuauBuayanbHas u rpynnosas padoTa. OK'8
VYyacTte B ycTHOM ornpoce (MHAUBHUYyaIbHOM, (PPOHTAIBHOM, OK9
KOMOMHHPOBAHHOM). HK 1.1
CamocrosTenbHas paboTa 00y4aronuXxcs. 4 1K 1.2
Pemenue 3anau ¢ ucnonp3oBanueM popmynsl bepaymnu. Pemenue 3anau u 1K 2.4
ynpakHeHH# 1o o6pasiy. Coobuienue Ha Temy «buorpadust bepaymmny. 1K 3.4
Tema 5 Copepkanne y4eOHOro Marepuana 8 OK'1
CrnyuaiiHast BeTM4MHA. 1. | JluckpeTHbIe U HENIPEPBIBHBIE CITyYailHbIE BETUYMHBI. OK 2
2. | 3aKkoH pacnpeseseHus CIy4yailHbIX BEJIMYUH, CIOCOOBI 3aaHuUs. OK 3
3. | HekoTopbIe XapaKTEPUCTHKH J1.C.B.: MATEMATHYECKOE OKUIAHUE, TUCIEPCHS, OK 4
CpeJlHEE KBAPaTUYECKOE OTKIOHEHUE CIIy4yaliHOM BEIMYMHBI U MX CBOMCTBA. OK'5
[IpakTuueckue 3aHATHS 8 OK 6
HaxoxaeHne MaTeMaTHUECKOTO OKUAAHMS, JUCTIEPCUS U CPEAHETO OK7
KBaJPaTUYHOI'O OTKJIOHEHUS TUCKPETHOMN CIy4ailHON BEJTWYUHBI, 33 IaHHOMN OK 8
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Konanl

KOMIIeTEeHIIHIA,
¢dopmupoBanuio
HaumeHnoBaHue pasaesio Copaepxxanue yuyeOHOro marepuasa u GopmMbl OPraHU3aANMUH J1esITeTbHOCTH O0bem KOTOPBIX
H TeM 00yJamuxcs B yacax
crocoo0cTByeT
3JIeMEeHT
NPOrpaMMBblI
3aKOHOM paclpeiesieHysl. BplunciaeHue 4uciIOBbIX XapaKTepUCTUK TUCKPETHON OK9
CIIy4yallHOI BEJIMYHHBI. [K 1.1
WuauBuayanbHas ¥ rpynmoBas padoTa. K 1.2
YyacTue B yCTHOM OIpoce (MHAWBUYAIbHOM, (PPOHTAIIBHOM, I1IK 2.4
KOMOMHHPOBAHHOM). [IK 3.4
CamocTtosTenbHas paboTa 00yJaronuxcs 4
HaxoxeHre OCHOBHBIM YHMCIIOBBIX XapaKTEPUCTUK CIy4aliHON BEJIUYUHBL.
CamocTosTrenbHOe n3ydeHue Temsl «HaxoxaeHne MareMaTH4eCcKOro 0KUJaHus,
JICTIEPCUU U CPEAHEr0 KBAIPATUYHOTO OTKJIOHEHUS TUCKPETHOM CIy4aitHON
BEJIMYMHBI 33/1aHHOM 3aKOHOM PACIIPENEICHU.
Tema 6 Copnepkanne y4eOHOro MaTepuana 8 OK'1
OCHOBHBIE 3aKOHBI 1. | HopmanbHbIil 3aK0OH pacnpesiesieHust U ero npuMeHenue. Pacnpenenenne OK 2
pacrpeeeHus bepHymu. OK3
CITy4aliHON BEJIMYMHBL 2. | Pactipenenenue ITyaccona. IIpocTelimmii HOTOK COOBITHIA. OK 4
3. | PaBHOoMepHOe pacnipenenenne. UncaoBble XapaKTePUCTUKH CITy4aifHbIX OK'5
BEJIMYMH. OK 6
[TpakTueckue 3aHATHS. 6 OK7
CBs13b YHMCIIOBBIX XapaKTEPUCTUK U TApaMETPOB TUITUYHBIX paclpeaeeHuil. OK 8
Pa36op popmyn. Pemenue 3agau ¢ mpuMeHeHreM hopmy. OK 9
VHpuBHLyanbHas U TPYITIOBas paboTa. K 1.1
VYyacTtie B ycTHOM orpoce (MHAUBHYaIbHOM, (PPOHTAIBHOM, 1K 1.2
KOMOMHHMPOBAHHOM). 1IK'2.4
CamocrosTenbHas pabora 00yJaromuxcs 4 1K 3.4
Pemmennie THIIOBBIX 3a7a4 pachpeieieHus ciaydyaiiHoi BenuunHbl. CooblieHue Ha
temy «IlyaccoH — MaTeMaTuk, MeXaHHK, (PU3MKY.
Tema 7 Coneprkanne y4eOHOro MaTepurana 8 OK'1

17



Konanl

KOMIIETEHIH,
¢dopmupoBanuio
HaumeHnoBaHue pa3aesion Conep:xanue yueOHOro MaTepuasa u (popMbl OpraHu3anuM JesTeJbHOCTH O0bem
H TeM 00y4arIIMXCH B yacax KOTOPBIX
crocoo0cTByeT
3J1eMeHT
MPOrpamMMblI

3aKoH OOJIBIINX YUCET. 1. | HepaBenctBo YeOnimieBa. Teopema YeObimeBa u bepaymm. OK 2
2. | ®opmynupoBKa LEHTPaIbHOI NpeaeabHo TeopeMbl. [lonsTHe 0 3aKoHe OK3
0OJIBIINX YHCEI. OK 4
[TpakTHyeckue 3aHATHS 8 OK 5
Pemienne npakTuueckux 3aaad. OK 6
WuauBuayanbHas U TpymnmnoBas padoTa. OK 7
VYyactue B ycTHOM olipoce (MHIAWBUYaTbHOM, (DPOHTATIBLHOM, OK 8
KOMOWHHUPOBAHHOM ). OK9

CamocTosTenbHas paboTa 00yJaroIIHuXCs 6 MK 1.1

Penienye NpaKTUYECKUX 33124 ¢ IIPUMEHEHUEM BEPOSTHOCTHBIX METOIOB. K 1.2

Coobuienre Ha TeMy: «UeObIeB ¥ OOIBIINE YUCTAY. K 2.4

I1K 3.4
Tema 8 Copnepkanne ydeOHOro MaTepuana 8 OK'1
Maremarudeckast 1. | 3amaum MaTemMaTHYeCcKO# cTaTUCTUKU. CTaTHCTHYECKOE paclpeieieHue OK 2
CTaTUCTHUKA (OCHOBHBIE BBIOOPKHU. OK3
TOHATHUSA ¥ onpesienenns). | 2. | ['eHepaiabHas U BIOOPOUYHBIE COBOKYITHOCTH. OK 4
3. | [loBropHas u GecioBTOpHAsA BbIOOpKHU. PenpezentraTtuBHast BbiOOpka. CriocoObl OK'5
orbopa. OK 6
4. | DOmnupuyeckas QyHKIMS pacnpeneneHus. [louron u rucrorpamma. OK7
[TpakTudeckue 3aHsATHS 6 OK 8
[pencraBneHne qaHHBIX (TaOJIUIBI, THArPAMMBIL, TpadUKH), TeHEpaTbHas OK 9

COBOKYITHOCTB, BRIOOpKa, cpeHee apudmMerndeckoe, Mmennana. Penrenne HK 1.1

NPaKTUYECKHX 3a/1a4 ¢ IPUMEHEHHUEM BEPOSATHOCTHBIX METOJIOB. 1K 1.2

WuauBuayanbHas u rpynmnosas padoTa. 1K 2.4

[1K 3.4

VYyacTue B ycTHOM orpoce (MHAUBUIYaTbHOM, (PPOHTAIEHOM,
KOMOMHHMPOBAHHOM).
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Konanl

KOMIIETEHIH,
¢dopmupoBanuio
HaumeHnoBaHue pasaesio Copaepxxanue yuyeOHOro marepuasa u GopmMbl OPraHU3aANMUH J1esITeTbHOCTH O0bem KOTOPBIX
H TeM 00yJamuxcs B yacax
crocoo0cTByeT
3JIeMEeHT
NPOrpamMMmbl
CamocrosTenpHas pabota 00yJaromuxcs 4
[TonsiTre 0 3a1ayax MaTeMaTHYECKON CTATUCTUKH. Perienre mpakTHYecKux 3aaau
C IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.
Tema 9 CopepxaHue yaeOHOro MaTrepuana 8 OK 1
CraTUCTHYECKHE OL[EHKHU 1. | Hecmemennsie, 3¢ (eKTHBHBIC M COCTOSTEIBHBIC OIICHKH. OK 2
napameTpoB 2. | 'enepanbHas U BBIOOPOYHBIE CPEHHE. Y CTOMYUBOCTD BBIOOPOYHBIX CPETHHX. OK3
pacipeaciICHus. 3. | TOYHOCTB OIICHKH, JOBEPUTEIbHAS BEPOSATHOCTD. JlOBEpUTEIBHBIN HHTEPBAJL. OK 4
[IpakTuyeckue 3aHATHS 8 OK'5
CocToaTenbHOCTh, HECMEIIEHHOCTD, 3 (EeKTUBHOCTH. BEIOOpOUHBIE U TOUEUHBIE OK 6
OLIEHKH. PellleHre npakTHyeckux 3a1ad. OK'7
WuauBuayanbHas v TpynmnoBas padoTa. OK 8
VYyactue B ycTHOM olipoce (MHIUBUYaTbHOM, (DPOHTATILHOM, OK9
KOMOWHHPOBAHHOM). IK 1.1
CamocrosiTenbHas paboTa 00yJaronuxcs 4 1K 1.2
Pemenne npaktuueckux 3anad. Mzyduenue tembl «QopMyIibl CTATUCTUYECKUX 1K 2.4
OLIEHOK. 1K 3.4
Tema 10 CopepxaHue yaeOHOro MaTepuana 8 OK'1
Mertonpl pacuera cBOAHBIX | 1. | OOBIYHBIC, HAYAILHBIC M IEHTPATHHBIE MOMEHTHI. OK 2
XapaKTEPUCTUK. 2. | IlocTpoeHre HOpMAaTLHOM KPUBOH MO OMBITHBIM JAHHBIM. OK 3
[IpakTueckue 3aHATHS. 6 OK 4
VY cnoBHbIE SMITpUYECKHEe MOMEHTHI. OThICKaHUE IIEHTPAIBHBIX MOMEHTOB IO OK'5
YCITOBHBIM. OK 6
UnauBuyanbHas 1 rpymnmnoBas pabora. OK7
VYyactue B yCTHOM oIpoce (MHIWBUyaTbHOM, (DPOHTATLHOM, OK 8
KOMOMHHMPOBAHHOM). OK9
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Konanl
KOMIIETEHIH,
¢dopmupoBanuio
HaumeHnoBaHue pa3aesion Conep:xanue yueOHOro MaTepuasa u (popMbl OpraHu3anuM JesTeJbHOCTH O0bem KOTOPBIX
H TeM 00yJamuxcs B yacax
crocoo0cTByeT
3J1eMeHT
NPOrpamMMmbl
CamocTosTenpHas padoTa 00yJaronuxcs. 4 K 1.1
YrpouieHHbIe METObI PacyeTa CBOAHBIX XapaKTEPUCTUK BHIOOPKHU. [IK 1.2
K 2.4
I1K 3.4
Tema 11 Copepxkanue ydeOHOro Marepuana 5 OK'1
Cratucrudeckas nposepka | 1. | HyneBas u KOHKypupyromiasi, IpocTas ¥ CJI0XHas THIoTe3bl. [IpoBepka OK2
CTaTUCTUYECKUX TMIIOTES. TUIIOTE3bl O HOPMAJIbHOM PaCIpeieIeHMH FeHepaibHOW COBOKYITHOCTH. OK 3
2. | Ommbxu nepBoro u Broporo poaa. Kpurnueckast o6nacts. Kpurnueckne OK 4
TOUKH. OK 5
3. | CrarucTuueckuil KpUTEPHUI POBEPKU HYJIEBOM TUIIOTE3BL. OK 6
4. | Kputepnii cornacus Ilupcona. OK7
[TpakTuyeckue 3aHsATHS 8 OK 8
Mertoarka npoBepKH. JTarnbl MPOBEPKU CTATUCTUYECKUX TUNOTE3. Buibl OK9
KpUTHYECKOHN o0nacTu. YpoBeHb 3HaUMMOCTH. CTaTHCcTUYECKasi MOUTHOCTb. IK 1.1
WuauBuayanbHas v TpynmnoBas padoTa. 1K 1.2
VYyactue B ycTHOM olipoce (MHIWBUYaTbHOM, (DPOHTATILHOM, 1K 2.4
KOMOUHHUPOBAHHOM). 1K 3.4
CamocTrosTenbHas paboTa 00ydyaronuxcs 5
[ToaroroBka coobuieHus Ha TeMy «TUIbl CTATUCTHYECKUX KPUTEPUEBY.
KoncyabTanun 6
Ipome:kyrounasi arrectanusi (Opyeas popma KOHMPOJIS/IK3aMeEH)
Bcero: 219
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3 YCJIOBUSA PEAJIM3AIIMA ITPOT'PAMMBI YYEFHOM JTUCIHUATLIIMHBI

3.1 MaTepuajbHO-TeXHHYECKOe ofecrevyeHne

JIns peanu3anuy mporpaMmbl y4eOHOH AUCIUIUIMHBI TPEAYCMOTPEHO HAJTMYHE CIETYIOMNX
ClriICaJIbHbBIX HOMGH.[GHI/II\/JII

KaOGuner MmaTeMaTHYeCKMX TMCUMILUIMH. KOJIMYECTBO MOCAAOYHBIX MecT — 20 mT., mKad
KHIDKHBIA — | 1mT., qocka MenoBas — | miT., cron ans mpenonaBarenss — | mT., CTynm Ais
npenoaaBaresis — 1 mT., MeTATTHYECKHE MTOACTABKH — 2 IIIT., BRICTABOYHBIN CTOJI — | IIT., TUTICOBBIC
¢uryper; tumakatel: Dopmynbl npuBeneHus, Tabiuna mnepBooOpasubix, Jlorapupm uucna,
TpuroHomeTprudeckue ypaBHEHHUs, 3HA4YCHHUs TaHITE€HCA M KOTAHTEHCA, |pPUTOHOMETPUUYECKHE
ypaBHEHUs, 3HAYCHUs CHHYca M KOCHHYcCa, ApU(DMETHUYECKHUN KOpEeHb N-OH CTENEHH W €ro
cBoiictBa, IlpaBuna muddepeHMpoBaHus, MIaKaThl MO cTaTUCTHKE: DOPMBI, CIOCOOBI W BUIBI
CTATUCTUYECKUX HaOmrofeHud, OCHOBHBIE BHUIbI CTAaTHCTHYECKUX TPYNIHUPOBOK; pPa3aaTOUYHBIC
TAaOJIMIBI 10 CTATUCTUKE, YYEOHO-METOAMYECKHE IMOCOOMS, TMPE3CHTAIIMOHHBIE MAaTEPHAIIBI,
JIEMOHCTPAIIMOHHBIC TTOCOOHS, CTATUCTUYECKUE COOPHHUKHU

3.2 UndopmanuonHoe odecriedeHne peajn3aluu NporpaMmmal

Jiga peanu3anuu MporpaMMbl yd4eOHOM AucuuiiuHbel Oubmmuorteunsii ¢onx BI'YIOC
YKOMIUICKTOBAH NIEYaTHBIMH U JICKTPOHHBIMHU U3JaHUSIMHU.

OOyuaromuecs U3 4Kclia UHBAJTUAOB U JIUIl C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 3]I0POBBS
oOecrieyeHbl TMEYaTHBIMH W (WJIM) SJIEKTPOHHBIMH 00pa3oBaTeIbHBIMH pecypcaMu B (opmax,
aJaNTUPOBAHHBIX K OTPAHUYCHUSAM UX 310POBbSL.

OcHoBHas JInTepaTypa

1. Boiciias martematuka : y4eOHMK M TPAKTUKYM [UIsl CPEIHEro MpodeccroHalbHOTO
obpazoBanus / M. b. XpunyHoBa [u nap.] ; moxg obmeit pemakumerd M. b. Xpunynosoii, 1. U.
[{piranokx. — Mocksa : U3natensctBo FOpaiit, 2020. — 472 c. https://urait.ru/bcode/452694

2. l'onuapenko, B.M. DieMeHTHl BbICHICH MaTeMaTHKU : yueOHHMK / ['oHuapenko B.M.,
Jlunaruna JI.B., PeumoB A.A. — Mocksa : KnoPyc, 2020. — 363 c. https://book.ru/book/935921

JlonoTHUTEIbHASI JIUTEpPaTypa

1. JlroGeuxuit, B. A. DneMeHTapHas mMaTeMaThka C TOYKHM 3peHHUsi BbIciiel. OCHOBHBIE
MOHATHUS : yueOHOe 1mocobue i cpenHero npodeccuoHanbHoro oopasosanus / B. A. JlroOerkuii.
— 3-e u3n. — Mocksa : U3parensctBo FOpaiit, 2020. — 537 c. https://urait.ru/bcode/455968

DJIEKTPOHHbBIE pecypchl

1. Hayunas snextponHas 6ubanoreka eLIBRARY.RU: http:/www.eLIBRARY.RU
2. Pecypc Lludpossie yuednbsie matepuaisl http://abe.vvsu.ru/

3. OBC «PykonT»: http://www.rucont.ru/

4. OBC «tOpaiit»: http://www.biblio-online.ru/

4 KOHTPOJb M OLEHKA PE3YJbBTATOB OCBOEHUSI YYEBHOII
JUCHUTJINHBI

PesynbTaTsl 00yyeHHs DopMbI U METOAbl KOHTPOJISI U OLIEHKHU
(oCBOCHHBbIE YMEHHSI, YCBOCHHBIEC 3HAHMS) pe3yabTaToB 00y4eHHs
Ymenus:
- BBINIOJIHATD OIEPALMU HAJl MAaTPULAMU U [IPAKTUYECKUE 3aHATUSA,
penarb CUCTEMBbI JTMHENHBIX YPABHEHUN WHVBHIyaJIbHBIE 33]IaHUS,

- peliath 3a/1a4u, UCHOJb3Ys YPaBHEHHS MPSIMBIX | BHEAYAUTOPHAs CaMOCTOsATENbHAas paboTa
Y KPHUBBIX BTOPOTO TOPSIJIKA HA MIIOCKOCTH;

- TPUMEHATh MeToAbl aAuddepeHunanIbHOr0 u
MHTETPaJIbHOTO MCUUCIICHUS;
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http://www.biblio-online.ru/

- pemath auddepeHIuaIbHbIe YpaBHEHUS

- I10JIB30BAaTHCA
KOMIIJICKCHBIX YHUCECII.

IIOHATHUAMU TCOPHUU

3HAHUA:

- OCHOBBI MaTeMaTHYECKOI'0 aHajau3a, JTUHEHHOM
anreOpsl ¥ aHAJTUTHYCCKON T€OMETPHH;

- OCHOBHI AU HEPEHIINATHEHOTO U HHTETPaTbHOTO
WCUHUCIICHUS;

- OCHOBBI TCOPHUHU KOMIIJICKCHBIX YHUCEIT

OrieHKa BBIMOTHEHUS YCTHBIX U
MUCHMEHHBIX TPYIIIOBBIX U
WHNBUIYAIbHBIX 3aJIaHUH (TOKIA],
pedepat, mpe3eHTaIus, 3¢ce)

Herpaauunonnsie (opMbl KOHTPOJIS:

- KpOCCBOP/;

- TOJIOBOJIOMKA;

- peOyc;

- 1apaja;

- BUKTOPUHA;
MeTo1bl KOHTPOJIS:

- METOJ1 TECTUPOBAHUSI;
- IPOEKTHBIA METO/I;

- «MO3TOBOM LITYPM»;
- CHEKHBIN KOMY,

- «AKBapUyM».

I[J'ISI OLCHKU HNOCTHIKCHUA 3alVIAHUPOBAHHBIX PE3YJIILTATOB 06yquI/m 0 JUCHOUIIIIMHC

paspaboTaHbl

HpOMG)KyTO‘IHOfI ATTCCTAllUH, KOTOPBIC IIPpUJIAratOTCA K pa6oqel71 ImporpamMme IUCHUILIIMHBI.

KOHTPOJIbHO-OOCHOYHBIC CpCACTBAa [JII TPOBCACHUA TCKYIICTO KOHTPOJIA U
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MHNHOBPHAYKHN POCCUN

BJIAJJMBOCTOKCKHWI I'OCYJIAPCTBEHHbBII YHUBEPCUTET
S5KOHOMMUKU 1 CEPBUCA

KOHTPOJIBHO-OLIEHOYHBIE CPEACTBA
TSl TPOBEJICHUS TEKYIIIETO KOHTPOJIS U MPOMEXXYTOUYHOU aTTeCTAIlUU
0 y4€OHOW TUCIUILINHE

EH.01 Dnemenmeol gvicuient mamemamurxu

IIpOrpaMMbl IOATOTOBKH CIIEIIMAIMCTOB CPEIHEr0 3BEHA
09.02.03 llpocpammuposanie 8 KOMNbIOMEPHBIX CUCMEMAX

®dopma oOyueHUs: OUHas

Haxonka 2020



KoHTpoJIbHO-01I€HOUHBIE CPEACTBA JJisi MPOBEICHUS TEKYLIEro KOHTPOJS M MPOMEKYTOUHOU
aTrecTanuu 1o ydeOHou mucummuinae EH.01 «Onemenmul 6vicuieii mamemamukuy pa3paboOTaHbl B
cootBercTBUM ¢ TpeboBanusiMu PIOC CIIO no cneumansHocT 09.02.03 IIporpammupoBaHue B
KOMITHIOTEPHBIX CUCTEMaX, YTBEPKACHHOTO MpukazoM MunoopHayku Poccun ot «28» uronst 2014 r. Ne
804, mpumepHOiT 00pa30BaTEIILHON MPOTPAMMON.

Pa3paborunk(u): bouaposa B.B., npenonaBarens OCIIO ¢punmmnana ®I'BOY BO «BI'YIC» B 1. Haxonke.

Paccmotpena na 3aceganun MIILK ot 30 mapta 2020 r., mpotokos Ne 9

j @/nb; r‘?o

[Ipencenarens MITLK daneesa H.II.




1. O6mmue nonoxenus
Kontponbno-onieHounbie cpenctBa (KOC) mnpenHa3sHadeHbl JJIsi  KOHTPOJISI W OICHKH
00pa3oBaTeNbHbIX JOCTHKEHUN O0OydaroluXcsi, OCBOMBIIMX MPOTrpaMMy Y4e€OHOM JUCHHUILIMHBI
Maremartuka.
KOC Bxio4aroT KOHTPOJbHBIE MaTepuaibl i MPOBEACHUS TEKYIIETO KOHTPOJS U
MIPOMEXYTOUHOI arTecTanuu B popMe 3Kk3aMeHa (KOMILIEKCHOTO).
KOC pa3paboTanpl Ha OCHOBaHHH TOJI0KCHHINA:

OCHOBHOH Mpo(eccHOHANBHOM 00pa30BaTEIbHOM MPOTPaAMMBI 110 HAIIPABICHUIO MOITOTOBKH
cneuuanbHocty CITO 09.02.03 TIporpammupoBaHue B KOMIIBIOTEPHBIX CHCTEMax MPOTrpaMMbl yaeOHOM
mucnunael EH.01 DneMeHThI BEICIIIEH MAaTEMATHKH.

2. Pe3yabTaThl 0CBOCHHS AHCUHILIMHDI, MO/IJe/KAIAE IIPOBEPKeE

Pe3yabraThl 00yyeHusi (0OCBOCHHbIE YMEHMUS,

OcHOBHBIE OKA3aTeJIN OLICHKH Pe3yJIbTaTOB
YCBOEHHbIE 3HAHMSA)

- Brinonnenue aeicTBuil HaJ MaTpULIAMU
Brruucnenue onpenenuteneit

- Pemienne cucteM TMHEHHBIX ypaBHEHHH METOIOM 0OpaTHOW MaTPHIIBI

BBITIOJTHSATE OTIEPAIIAY HaJT ManI/H_[aMI/I- Pemenne cucteM IMHESHHBIX YpaBHCHUHU 11O Q)opMynaM KpaMepa

V1  |u pemaTh CHCTEMBI JIMHEHHBIX - PemieHue cucteM JMHEMHBIX ypaBHeHUN MeTooM ["aycca Beinonnenue
YpaBHEHHIA; JIEHCTBUH HaJl BEKTOPaMHU
- HaxoxxaeHne ckamsipHOTO, BEKTOPHOTO U CMEIIAHHOTO TIPOU3BEICHHS
BEKTOPOB

- IlocTpoeHue TO4EK ¥ HAXOXKACHUE UX KOOPIUHAT B IPSIMOYTOJIbHOU
IEKapTOBOM CUCTEME KOOPIUHAT

- Boruncienue npejesnia GyHKIUH B TOYKE ¥ B OECKOHEYHOCTH
- UccnenoBanue GyHKIMN Ha HEIPEPHIBHOCTH B TOUKE
pEeLIaTh 3a/1a4u, UCMONb3Ys yPAaBHEHNUS| - HaXoskeHHe IIPOU3BOAHON (QYHKIMK

y2 IIPsIMBIX U KPUBBIX BTOPOI'O IIOpAAKa - HaxosxaeHue npou3BOAHBIX BHICHIUX MOPSAIKOB

Ha IJIOCKOCTH, - HccnenoBanne GyHKIIMHU U TOCTpOCHUE Tpaduka

- Haxoxnenune HeonpeeieHHbIX HHTETPAJIOB

- Boruucienue OIIPEACIICHHBIX UHTET'PAIOB HaxoncueHHe YaCTHBIX
ITPOU3BOAHBIX

IIPUMCHATH MCTO/bI

Y3  |muddepenunansHOTO N - Pemenne muddepeHnmanbHbBIX ypaBHEHNH MIEPBOTO ¥ BTOPOTO MOPSIKa
MHTETPaIbHOTO HCUUCIICHUS,

m [IpousBoHast GyHKIIMM OTHON TIEpEeMEHHON

m HeonpenenenHslil uuTErpan

B [IPOM3BOJHAS OT (PYHKINH, 3aJaHHOW HESIBHO.

m muddepeHnmanbHBIe YpaBHEHHUS IEPBOTO MOPAIKA
B YpaBHEHUS C Pa3JeISIIOIIMMUCS IEPEMEHHBIMU

B OJHOPOJIHBIE YPAaBHEHUS

B JMHEHHbIE HEOJHOPOJHBIE YPaBHEHUS

B YPaBHEHUS, CBOIAIINXCS K OHOPOIHBIM

B ypaBHEHU B IOJHBIX AU depeHanax

m ypaBHeHus beprymm

pemaTs quddepeHnratbHbIe
YpaBHEHHS;
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http://www.mathprofi.ru/kak_naiti_proizvodnuju.html
http://www.mathprofi.ru/integraly_primery_reshenij.html
http://www.mathprofi.ru/proizvodnye_neyavnoi_parametricheskoi_funkcii.html
http://www.mathprofi.ru/odnorodnye_diffury_pervogo_poryadka.html
http://www.mathprofi.ru/lineinye_differencialnye_uravnenija.html
http://www.mathprofi.ru/du_svodjashiesja_k_odnorodnym.html
http://www.mathprofi.ru/differencialnye_uravnenija_v_polnyh_differencialah.html
http://www.mathprofi.ru/differencialnoe_uravnenie_bernulli.html

¥s

TI0JIB30BATHCS MMOHATUAMHN TEOPUU
KOMITIJICKCHBIX YHCCII,;

MOHSTHE KOMILICKCHOTO YUCIIa;
anredpanveckas popMa KOMIUIEKCHOTO YHCIa

CIIO)KCHUE, BBIYUTAHUE, YMHOKCHHE U JICIIEHHE KOMIUIEKCHBIX YHCET;
TPUTOHOMETpHUUECKasl ¥ MOKa3zaTebHas popmMa KOMIUIEKCHOTO YHCIIa;
BO3BEJICHNE KOMIIJICKCHBIX YHCEIl B CTEIICHb

¢dopmyna Myaspa;

U3BJICYEHUE KOPHEH M3 KOMIUIEKCHBIX YUCed,

KBaJIpaTHOE YPaBHEHHUE C KOMITIEKCHBIMH KOPHSIMHU.

31

OCHOBBI MaTEMaTHYECKOTO aHAJN3a, .
TIHEHHOW anreOphl 1 aHATUTHIECKOH
rCOMETPHUH; .

Ilepeuncrnenue nocnenoBaTeIbHOCTH ASUCTBUIM MIPU PELIEHUU CUCTEM
JIMHEHHBIX YpaBHEHHH METOJJOM 00paTHOI MaTpHIsl, 1o hopmyiam
Kpawmepa, metonom I'aycca

DopMyIHUpOBKa ONPENEICHUN U IEPEUUCIICHUE CBOWCTB CKAIISIPHOTO,
BEKTOPHOTO ¥ CMEIIAHHOTO ITPOU3BEACHHUSI BEKTOPOB
Kraccudukanms Touek paspeia

DopmynrpoBKa mpaBul U QepeHIMPOBaHNS U IEPESUHUCICHIE
TIPOM3BO/IHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DyHKIUHA

[Tepeuncienue TaOIMYHBIX UHTETPAJIOB

32

0CHOBBI AU (HepEeHITHATEHOTO U
MHTETPaTbHOTO UCYUCIICHUS,

DopMyNIHpOBKa T€OMETPUIECKOTO M MEXaHUYECKOTO
CMBICJIa POU3BOTHOM

[IpunoxeHne onpeneneHHOr0 HHTErpaja K BEIYUCICHUIO
IUIOLIaAeH TIIOCKUX QUIYp, 0ObEMOB TeJl BpaILICHHUS, ITYTH,
MIPOUJEHHOIO TOUKOHI

OnucaHue MpoIECcCOB B €CTECTBO3HAHUN M TEXHHUKE C
roMonIpio AndPepeHIaIbHBIX ypaBHEHUH

33

(OCHOBBI TCOPHUH KOMIIUICKCHBIX YHUCEJT

MOHATHE KOMIUIEKCHOTO YHUCIa;
anrebpamdeckas popmMa KOMILIEKCHOTO YHCIIa

CJIOKCHHUC, BBIYUTAHUEC, YMHOXKCHUEC U ACTICHUC KOMIIJICKCHBIX YyHuCe,
TPUTOHOMETPHUUECKAs M MOKa3aTeabHas (popMa KOMITIEKCHOTO YHCIIa;
BO3BCACHUC KOMIIJICKCHBIX YHUCECII B CTCIICHb

¢dbopmyna Myagpa;

W3BIICYEHHE KOPHEH M3 KOMIIEKCHBIX YHCET,

KBaJIPpATHOC YPABHCHUEC C KOMIIJICKCHBIMH KOPHSIMH.

3. Pacnipenesienne oneHUBAHUS Pe3yJIbTATOB 00y4eHHsI 10 BHAAM KOHTPOJIA

Buael arrecranun
HaumeHnoBaHue 3jieMeHTA YMEHUI HJIM 3HAHUH . Ipomescymounas
Texywuti Konmponw
ammecmayus
vi BBIIIOJIHATH ONEPALMY HAJ MAaTPULIAMU U O1eHKa BBITOTHEHUS JuddepeHurpoBaHHBII
pelaTbh CUCTEMBI TMHEHHBIX yPaBHEHUI; Pac4eTHOro 3aJaHus 3a4€T/3K3aMeH (3JIEKTPOHHBIN
TecT)
V2 pelaTk 3aa4y, UCIOJb3ysl YPaBHEHUS MPSIMBIX Or11eHKa BBITIOTHEHUS Tl depeHnnpoBaHHbIit
1 KPUBBIX BTOPOTO MOPSIIKA HA IUNIOCKOCTH; pPac4yeTHOTO 3aJaHHs 3auéT/9K3aMeH (ICKTPOHHBII
TecT)
v3 NPUMEHSTH MeTob! T depeHInaIbLHOTO 1 OueHka BBITIOJIHEHHS JubdepeHnmpoBaHHbINH
HHTETPAJIbHOTO UCYMCIICHUS, pac4eTHOTO 3aJaHUs 3a4€T/9K3aMeH (DJIEKTPOHHBIN
TecT)



http://www.mathprofi.ru/kompleksnye_chisla_dlya_chainikov.html%23k
http://www.mathprofi.ru/kompleksnye_chisla_dlya_chainikov.html%23af
http://www.mathprofi.ru/kompleksnye_chisla_dlya_chainikov.html%23tf
http://www.mathprofi.ru/kompleksnye_chisla_dlya_chainikov.html%23ks
http://www.mathprofi.ru/kompleksnye_chisla_dlya_chainikov.html%23kk
http://www.mathprofi.ru/kompleksnye_chisla_dlya_chainikov.html%23k
http://www.mathprofi.ru/kompleksnye_chisla_dlya_chainikov.html%23af
http://www.mathprofi.ru/kompleksnye_chisla_dlya_chainikov.html%23tf
http://www.mathprofi.ru/kompleksnye_chisla_dlya_chainikov.html%23ks
http://www.mathprofi.ru/kompleksnye_chisla_dlya_chainikov.html%23kk

O11eHKa BBIIIOJTHEHHUSA

V4 JuddepenunpoBaHHbIi
pemath guddepeHnnanbHbple ypaBHEHUS; pac4eTHOTO 3aJaHHUS, 3a4&T/5K3aMeH (DIEKTPOHHBIA
YCTHOTO OTIpoca Tect)
TIOJIF30BATECS TIOHATHAMHU TEOPUH .
vs KOMILTEKCHBIX YHCEI; OleHKa 10 pe3yabTaTaM yCTHOTO JuddepernnpoBaHHbIH
OIIpOCa, pacYETHOE 3aJaHue 3a48T/7K3aMeH (SJ'ICKTpOHHI)II/I
TEeCT)
OCHOBBI MATEMaTHYCCKOr0 aHAIN3a, THHCHHOMN
31 anrerBI U AaHAJIMTHYCCKOU FCOMeTpI/II/I; OueHKa BBINOJIHEHUS PACYETHOTO I[I/I(i)(bepeHHI/IpOBaHHBII‘/'I
3a/laHus, yCTHOTO OIpoca 3a49€T/9K3aMeH (IEeKTPOHHBIN
TECT)
OCHOBHI (P PepeHINATEHOTO ¥ HHTETPATEHOTO
HCYHCIICHUS; .
3a/laHud, yCTHOTO OIpoca 3a49€T/9K3aMeH (IeKTPOHHBIN
TECT)
OCHOBBI TEOPHUH KOMIUIEKCHBIX YHCETI
33 OneHKa BBITIOJIHEHHS PaCueTHOTO I"[I/I(l)(bepeHquOBaHHLH/I )
3a/laHus, yCTHOTO OIpoca 3a49€T/9K3aMeH (AIEeKTPOHHBIN
TECT)




5. CTpyKTypa KOHTPOJILHOTIO 33JaHUS

5.1 3anaHusi TeKyero KOHTPOJIst
51.1 IIpakTuyeckue 3agaHusA

Pasnen 1. Jluneiinas u BeKTOpHadA ajareodpa.

Tema 1.1. Martpuns! u aelictBusa Hag HUMUA. ONIpeNeIUTENN, CBOMCTBA U BHIYMCICHUS.
Ilpakmuueckasa paboma Nel Pewenue ynpadxcnenuil Ha blnoIHeHUe ONepayull Had Mampuyamu U HaxoxdcoeHue
0OpamHol Mampuybwl.

JAunakTuyeckne exuHUNbI: MaTpunsl 1 ux Buasl. Onepauun Haj matpuniamu. O6patHas maTpuua. Panr

MaTpulbl. ONpenenuTenu, X CBOMCTBA.

IlepeyeHb 00HLEKTOB KOHTPOJIA . H OLIEHKH

HauMenoBanue o0LEeKTOB

OcHOBHBIE IOKA3aTeJI OLEHKH pe3yJibTaTa Onenka
KOHTPOJISA U

V- Ymenusn

* BrinonHeHue AeHCTBUM HaJl MaTpULaMU

BBITOJIHATh ONEPALUH *  Brluucnenue onpenenurenci

v HaJl MaTpUIaMU U * Pemenue cucteM JTHHEHHBIX ypaBHEHUH METOAOM 00paTHON 05
pelaTh CHCTEMBI MaTpHULBI '
JINHEUHBIX YPABHEHHUI; *  Pemenue cucTeM IMHEHHBIX ypaBHeHHil o popmynam Kpamepa

* Penienue cucteM JIMHEHHBIX YpaBHEHUM MeToioM ['aycca

3Hanud

* Tlepeuncnenue Nocneq0BaTENBHOCTH I€HCTBUIN NIPU PEILICHHH
CHCTeM JIMHEWHBIX YpaBHEHUH METO0OM 00paTHOI MaTpHUIIBI, 110
¢dbopmynam Kpamepa, meronom ["aycca

OCHOBBI . .
* ®opMynupOBKa ONPE/IEICHUN U TIepeUrCIIeHUEe CBOWCTB

MaTeMaTHIeCcKOTro
N CKaJISIPHOTO, BEKTOPHOTO M CMEIIAHHOTO IPON3BEICHUS
aHaM3a, TMHEHHON
31 BEKTOPOB 0,5
IreOphl 1 . K
. UK TOYEK bIB
QHAITNTHYECKOH Aaccu(UKAILA TOHEK PAspEEA
L]
reOMeTpHI; DopmynupoBKa npaBm AupepeHIIIPOBAHUS U

NePEYHCIICHUE TIPOM3BOTHBIX OCHOBHBIX 3JIEMEHTAPHBIX
GbyHKIHN
* [lepeuncieHue TaOMUYHBIX HHTETPAJIOB

3a BepHO BBINIOJHEHHOE 3aJJaHuE BhICTaBisieTcs 1 6amn
3a HEeBepHO BBINOJIHEHHOE 33/1aHue BbIcTaBiseTcs 0 6aioB
Tekcer 3axanus:
Jl1s yCBOEHHUS MPaKTUYECKOI0 MaTeprasa Hy’KHO OTBETUTD Ha CIEAYIOLNE TEOPETUUECKNUE BOIIPOCHI:

1. Yto Ha3pIBaeTCs MaTpUIIEH.

Kaxkue nBe MaTpuIlbl Ha3bIBAIOTCS PABHBIMHU.

Kaxkas MaTpunia Ha3bpIBaeTCa KBapaTHOW, JUArOHAJIbHOM, €IMHUYHOM.

Kaxk BBINOJHUTH oneparuu CI0KeHUS MaTPUIl 1 YMHOKEHHUE MATPHIIbI HA YHCIIO.
JInst KakrX MaTpHI BBOJUTCS ONepanys YMHOKEHHS U MIPABUIIO €€ BBIMOJHECHHUS.

Kakne HpeO6paSOBaHI/I$I Haa MaTpulaMu ABJIAIOTCA SJICMCHTAPHBIMU.

N o gk o

Kakyro MaTpuily Ha3bIBatOT KAHOHHMYECKOH.



¢ 0 2 3 ¢ -1 03 ¢ 4 53
3agaua Ne 1.J]aner matpunsl 4 = 3 -4 5|;B= 2 34 ;C= 1 -3 2 .Haiitu marpuiy
2 1 :-33 yl 5> ¢ 18 ¢ -7

74
D=3A + 4B - 2C.
3agauya Ne 2. Haiitu npoussenenue AB nByx kBaapataeix Matpuil: (1 23 (3-43
A=1 B=1 l.
I5 -61 17 81
(5 3 -73 ¢ -1 33
3agaua Ne 3. Haiitu npousBenenue AB u BA marpui: 4 = |1 6 -3 |:B=§4 -2 -6
12 .4 14 2 o 37

u

3anaua Ne 4 (ycrno). Jlausr matpunst 3y Bp-yy Cy CymectByroT iu mpousseieHust (B CKOOKax JaHbl
npaBuibHbIe 0TBETHI): AB (11a), BA (net), AC (na), CA (uet), ABC (uer), ACB (na), CBA (uet). 3agaua Ne 5.
Haiitu npoussenenue AB u BA aByx mMarpui Buja:

A=(2
(°
(83 -23 -56 463 0
3apauya Ne 6. Haiitu npousBenenne AB maTpwuir: A=115 97 78 -112;B= 1
.38 -4 69 85) YO
5
Bpems Ha BpinosiHenune: 80 MUHYT
Bueayoumopnaa camocmoamenwvnasn pavoma Nel Bvinonnenue 3a0anuii Ha npogedeHue onepayuti Hao
mMampuyamu.
IlepeyeHb 00bEKTOB KOHTPOJISI . H OLIEHKH
HanmeHnoBanmne 00beKTOB 0
CHOBHbIE MOKA3aTeJId OLIEHKH pe3yJibTaTa Ouenka
KOHTPOJISA U

YMmenuns

*  BrinonHeHue AeHCTBUM HaJl MaTpULIAMU

BBITOJIHAT ONEPALUH *  Bebluucnenue onpenenureneit

v HaJl MaTpULAMU U * Pemenue cuctem JTHHEHHBIX YpaBHEHHH METOAOM 00OpaTHON 05
[peIaTh CUCTEMBI MaTpHILbI '
JIHHEHHBIX yPaBHCHUI; *  Pemenue cuctem NTUHEHHBIX ypaBHeHHI 110 Gpopmynam Kpamepa

* Pemienue cuctem JIMHENHBIX ypaBHEHUM MeToioM ["aycca

3uanus




* Tlepeuncnenue nocnen0BaTENbHOCTH NSHCTBUI NP peILICHHH
CHCTEM JIMHEWHBIX YpaBHEHUH METOIOM OOpaTHOM MaTpHIIBI, 10
¢dopmymnam Kpamepa, meromom ["aycca

(OCHOBBI o o
® (DOpMyJ'II/IPOBKa OIPCACICHUU U NIEPEUNCIICHUE CBOUCTB

MaTEeMaTHIECKOTO
.. CKaJSIPHOTO, BEKTOPHOTO M CMEIIAHHOTO MPOU3BEICHUS
AHaIN3a, TMHCHHON
31 ’ BEKTOPOB 0,5
aJIreOpsl 1
. * Knaccudukarus Todek paspsiBa
AHATUTHYIECKOH -
reomeTpuI; OpMYJIHPOBKa IpaBwiI auddepeHnnpoBaHus 1

TIepEUUCIICHUE TPOU3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX
GbyHKIMN
* [lepeuncienue TaOINIHBIX HHTETPAJIOB

3a BEpHO BBIIIOJHEHHOE 33aJJaHUE BBICTaBJIsIeTCsl 1 Oan
3a HEeBEpHO BBINOJIHEHHOE 331aHue BbIcTaBisieTcs 0 Gaios
TexcT 3apanug:

r-l %> 7 -3% o1
1. lanbr MaTpuibsl A = 311 -9 |;B= 93 4 |; C= 12 1 . Haiitn matpuiy D=2A-
12 0 .39 X12 17 146 17
4B+3C.
y 37y Ps r-1 0
2. Haiitu npousBenenus AB u BA kBaapaTHBIX MaTpHIIL: A= 27
X1 X 2

2 4> rgd 4>

3. HaiiTu npousBeecHUE MaTPHII; 1 -3 B=|]3 -5 -4,
1
3 07 173 47
‘1
. 5: -2

4. Haiitu npousBeeHUE MATPHII: 1, B=1

( 13

-1 2
4 1
5. HaiiTu npousBeneHne MaTpuil: ! 2 X 17
1
6. Haiitu npousBeneHne MaTpuil:
o 2 -3 -37
-7 2 4 2

7. HaiiTi IpOU3BENEHNE MATPHIL: A=(111 B= 1 , 11

2 R 2 4

<, 2 -3 43
10. Hokazatb, 4yTo ecnu A - 1ruaroHajibHasi MaTpUIla U BCE SJIEMEHTHI €€ IIIaBHOM JAMaroHalu pa3InyHbl MEXY
8. coboii, To Mr00ast MaTpuIla, IEPECTAHOBOYHAS C A, TOXKE IMAaroHaIbHAs.

Bpems Ha BbinoJiHeHHe: 80 MUHYT



IlIpakmuueckasn padboma Ne2 Bviyucnenue onpedenumenetl 2-20, 3- 20 u n-20 nopsaoxos. Paznooicenue
onpedenumerisi N0 demMeHmam cmpoku (cmoabya). Haxoscoenue oopamnot mampuyuol.
JuaaKkTnyeckue eIUHULBI:

Briuncnenue omnpeaenuteneit  2-ro,

3-ro ¥ n-ro NopsAKoB. MuHoOp,

anrebpandeckoe JaomnojHeHHe. PasnokeHue ompenenurTens MO 3JeMEeHTaM CTpoku (cTonbua). OOparHas

MaTpuIa.

IlepeyeHb 00HLEKTOB KOHTPOJIS . H OLICHKH

HanmeHoBaHue 00LEKTOB
OcHOBHBIE OKA3aTeJIU OLIEHKH pe3yJbTara Ouenka
KOHTPOJA U
YMenus
BrinonHenue neldcTBUi Ha MaTpULIAMU
BBITIOJIHATE ONEpaIiy Brruncnenue onpenennrenei
Vi HaJ MaTpuLamu U Pemenne cucteM MMHEHHBIX ypaBHEHUH METOJJOM OOpaTHON 05
PELIaTh CHCTEMBI MaTPHUIIBL '
JTMHEHHBIX YPaBHEHUH; Pemenne cuctem nuHEHHBIX ypaBHeHHH o Gopmynam Kpamepa
Pewenune cucreM nuHelHBIX ypaBHeHUH MeTogoM ["aycca
3HaHuA
IIepeuncnenue nocien0BaTeabHOCTU ACUCTBUN IIPYU PELLIEHUU
CHCTEM JINHEHHBIX YPaBHEHUI METOIOM OOpaTHON MaTpHIIBL, IO
¢dopmynam Kpamepa, meronom ["aycca
OCHOBBI N .
dopMynupoBKa ONpEIEICHUH U IEPEUNCICHNE CBOMCTB
MaTeMaTH4eCKOTo
N CKaJIIPHOT'0, BEKTOPHOT'O ¥ CMEIIAHHOT'O IIPOU3BEICHHS
aHaJIN3a, TMHEHHON
31 BEKTOPOB 0,5
IIreOphl 1 Ko
A THYICCKOI accuuKanus TOYEeK pa3pbIBa
reomeTpHu; ®dopmynupoBka npasuil 1uddepeHIpoBaHus 1
HepeYrCIIeHHE TPOU3BOIHBIX OCHOBHBIX JIEMEHTAPHbIX
GbyHKIHN
[lepeuncienne TaOINYHBIX HHTETPAJIOB

3a BepHO BBINIOJHEHHOE 3aJJaHue BhICTaBiseTcs 1 6amn

3a HEeBEpHO BHINOJIHEHHOE 33/1aHue BbIcTaBisieTcs 0 0aioB
Tekcr 3apanus:
JU1 yCBOEHHUS MPAKTUYECKOI0 MaTeprasa Hy>KHO OTBETUTD Ha CIEAYIOLIUE TEOPETUUECKUE BOIPOCHI:

N~ WNE

Uto Ha3wIBaeTCs onpenenuTesneM n-ro nopsaka? [lpaswmia Beraucinenus npu n=1,2,3.
CaoiicTBa onpenenuTene.

Kakas matpuna Ha3pIBaeTCs HEBBIPOXKIEHHOM?

Kakas marpuna Ha3plBaeTcs eAMHUYHON?

Kakas marpuna Ha3piBaeTcs 00paTHON IO OTHOUIEHMIO K JTaHHOM?
Uro sBnsieTcs HEOOXOAUMBIM U IOCTaTOYHBIM YCJIIOBHEM JIsl CYIIIECTBOBaHMS 0OpaTHOW MaTpHUIIbI?
CdopmynupoBath MpaBUIIO HAXOXKIACHUS 0OPATHON MAaTPHUIIHI.
Panr marpunel. [IpaBuna HaxoxaeHus.



1. Beruucnuts onpenenutens: A=4 3 1
-1 1 -2

a) 10 IPaBUy TPEYIOJIbHUKA;
0) C MOMOIIBIO Pa3I0KEHHS 10 TIEPBOM CTPOKE;
B) IpeoOpa3oBaHUEM, UCIIOJIb3Ysl CBOMCTBA OIIPENEIUTENEH.
2. Haiit MuUHOD U anreGpandecKoe TOMOJTHEHUE HIEMEHTA ;5 OTIPEICITUTEILS

M BBIYUCIIUTH €T0 PA3JIOKCHUEM 110 JJICMCHTAM CTPOKHU HJIU CTOJ'I6I_[a.

A=1 0 -54 Boruncnuth onpenenurens 4-ro NopsakKa pasiiokeHUEM 110
-17 0
-1 0
3. Pemiuts ypaBHeHUE A= 3—X 1 =0.
2x+1l 4
3JI€MEHTaM CTPOKH HJIA CTOJIONA:
-91 0 -2
0 1 -1 0
-3 4 1 2
7 0 3 -6
5. Haiitu 06paTHyI0 MaTpuIly IJIsl CIACAYIOMIUX MATPHIL:
3
Al 21 f1 5 4201
e 1 -2 1 -2
1) ;2)A=10 2 -1|;3)4=13 2 1 ;4)=
(101 7 o o2 1 1 -1 1 1
g 0 .10 -2
6. Pemiuth MaTpuyHbIC YpaBHEHUS:
-3 1 21 f-2 1 2
£1 1 £1 11
AR eX=1 N[ 10 1pkX=]1 -1 3 [;3)Xm
vr/A 221 vr2 -2\ 4 0 1
K-~ 3 7 <~ -14)
- f2 -31 f3 -2 47 2 31
4) X m 3 3 0 [5)Xe|7 2 3 1 1 ,6)
2 47 K -1 8 7 k'
1=f* 1 4 1’73 -21
X* -1 k-1 * X 3 21 ;8
3 3 2 2 3, k2 -1) k3 O
K-1 7
11 221 sl o2 2 f11 1

-1 -1 3 X1 1 -1=1 0 -3
1

K 2 _44 k0 .3 97 K-'0 3
6. Jloka3ath, uTo eciu A - KBagpatHas Matpuia u (A+E)*=0, To marpuiia A uMmeer oOpaTHYIO.
Haiitu oOpatnyto s A marpuiy.



7. HaiiTu BCce MaTpHIBI BTOPOTO MOPSIKA, I KOTOPBIX A A,
Bpems Ha BbinosiHeHHne: 80 MUHYT
Tema 1.2. Cuctembl JIUHEHHBIX YPABHECHUH.

Ilpakmuueckasn paooma Ne3 Pewenue CJIAY memooom Kpamepa.
JAunpakrudeckue enmuunbl: CJIAY, ux Buael u peuienne. Teopema Kpamepa. Pemenue CJIAY no npaBuity

Kpamepa u meronom ["aycca.

Tekcr 3apanug:

X+ 2%, =17,
3agaua Nel. Pemuts cucremy: X =4

" 2x=5.
3agaua Ne2. Peminuts cucremy: . X=0

3X] 6x=8.
3agava Ne3. Pemnts cucremy: 2X=5

3x 6x=15.

X+2X 3x3=0,
3agauya Ne4. Pemuts cucremy 12X3 X +4x =5,

X+X X=2.

IlepeyeHb 00HEKTOB KOHTPOJISA . H OLIEHKH

HaumMmeHoBaHue 00LEKTOB

OcHOBHBIE IOKA3aTeJI OLEHKH pe3yJibTaTa Onenka
KOHTPOJISI M

V- YMenus

*  BrmonHeHue JeHCTBUI Hal MaTpULAMU

BBITIOJIHATE ONEPaIiH *  Brruucnenue onpeaenurenei

v Ha/ MaTpUIIAMHU U * Pemenne cucteM JMHEHHBIX ypaBHEHHH METOJIOM OOpaTHON 05
[peIaTh CUCTEMBI MaTpHIIbI '
JIMHEHHBIX YPaBHEHHIA; *  Pemenne cucrem IMHEHHBIX ypaBHeHHH 10 Gopmynam Kpamepa

* Pemenue cuctem JIMHEHHBIX ypaBHEHHM MeTooM ["aycca

3Hanug

* IlepeuncieHue Nocae10BaTEIBHOCTH NEUCTBUH IPU PELIEHUU
CHCTEM JINHEHHBIX YPaBHEHUI METOIOM 00paTHON MaTPHIIBI, 10
¢dopmynam Kpamepa, meronom I"aycca

OCHOBBI B .
* dopMynMpoBKa ONpeieIeHUH 1 IepeYrciIeHIe CBOHCTB

MaTeMaTH4eCcKoro

N CKJISIPHOTO, BEKTOPHOTO M CMELIAHHOTO MPOU3BEACHHS
aHaM3a, JTMHEHHOM
31 BEKTOPOB 0,5

IIreOphl 1 .

AT THYECKOI accuguKanys TOYeK pa3pbiBa
L]

reomeTpHm; dopmynuposka npasuil 1uddepeHIpoBaHus 1

MIEPEYHCICHNE TIPON3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX
byHKINH
* Ilepeuncnenne TaONUIHBIX UHTETPAIOB

3a BEpHO BBINIOJHEHHOE 3aJJaHHe BbICTaBisgeTcs 1 Oamn

Bpems Ha BeInosiHeHHe: 80 MUHYT



3a HEeBEpHO BHINOJIHEHHOE 331aHue BhIcTaBisieTcs 0 Oanios



Bueayoumopuasa camocmoamenwvnasn pavoma Ne2 Pewenue CJIAY no npasuny Kpamepa.
JAunakTuyeckue eTUHUIBI:

IlepeyeHb 00bEKTOB KOHTPOJISI . U OLEHKH

HaumMenoBanue 00LEeKTOB

MIepEUUCIICHUE IPOU3BOIHBIX OCHOBHBIX 3JIEMEHTaPHBIX
GyHKIHN
[Nepeuncnenue TaOIMIHBIX HHTEIPAJIOB

OcHOBHbBIE OKA3aTeJIH OLICHKHU pe3yJibTaTa OIIeHKa
KOHTPOJIA U
V- . YMenus
BrinonHeHue AeiicTBUN HaJl MaTpuLaMU
BBITOJIHATE ONEpaIiy Beruucnenue onpenenurenci
v HaJ MaTpULaAMU U Pewienre cucreM JTMHEHHBIX ypaBHEHHH METOJJOM 00paTHOU 05
peIaTh CUCTEMBI MaTpPHULBI '
TUHCHHBIX YPaBHCHUI; Pemenne cucrem nuHEHHBIX ypaBHeHHH o Gopmynam Kpamepa
Pewmenue cucreM NMHENHBIX ypaBHeHU MeTo0oM ['aycca
3HaHusn
[epeuncnenne nocien0BaTENbHOCTH JEUCTBUI NIPH PELIEHUN
CHCTEM JINHEWHBIX YPaBHEHHUI METOIOM OOpaTHOW MaTpHIIBL, TI0
¢dopmynam Kpamepa, meronom ["aycca
OCHOBBI N .
DopMyIupOBKa ONPEICICHUH U IEPEYUCICHHE CBONUCTB
MaTeMaTH4eCKOIro
N CKaJIIPHOT'0, BEKTOPHOI'O U CMEUIAHHOT'O IIPOU3BEICHUS
aHaJIN3a, TMHEHHON
31 BEKTOpPOB 0,5
IreOphl 1 K
AT THYCCKON accuuKanys TOYEeK pa3pbIBa
reoMeTpuI; dopmynupoBka npasuil 1uddepeHIpoBaHus U

3a BepHO BBIIIOJHEHHOE 3aJJaHUE BhICTaBisieTcst 1 6amn

3a HEeBEpHO BHINOJIHEHHOE 33/1aHue BbIcTaBisieTcs 0 0anioB
Tekcr 3apanus:

Pemmts cucremel ypaBHeHnii Mmetogom Kpamepa.

1S AN e=4 2

3.<3x+5x — 3x3—

1 2x—4x+3x=1

3x1+xp+3x3=2,
4, <bx—2x+2x=1,
2x+2x+3x=1.

X—2x+3x—X=09, 2x+5x+4x+3x, =

Ax+3r—X+2X=5, T X+ 2x+x S0
1 2 3 4 6

2x—5x+ 3x+ X=16, X+x+2x33— =10,

4x+6x+2x—X=5. 4x+6x+X—)@x4= 1

Bpemst Ha BpInosiHeHne: 80 MUHYT




Ilpakmuueckan paooma Ned Pewenue CJIAY memoodom I'aycca u ¢ nomowpio 00pamuoi mampuyol

JunaxkTuuyeckue exununbl: CJIAY, ux Bunsl u pemenue. Pemenue CJIAY meronom [Maycca u ¢ momoiiibio

00paTHON MaTpUIbI

IlepeyeHb 00HLEKTOB KOHTPOJISI . H OLIEHKH

HauMenoBanue 00LEeKTOB

OcHOBHbBIE OKA3aTeJIH OLCHKHU pe3yJibTaTa OIIeHKa
KOHTPOJIA U
V- Ymenus
BrinonHeHue AeicTBUN HaJl MaTpULaMU
BEITOJIHAT ONEPALIH Brruucnenue onpenenurenci
v HaJl MaTpULAMU 1 Pewienre cucreM JTMHEHHBIX ypaBHEHHH METOJJOM 00paTHOU 05
pelaTh CHCTEMBI MaTpHULBI '
JTMHCHHBIX ypaBHCHHUI; Pelnenue cucteM JTMHEHHBIX ypaBHeHuid o gopmynam Kpamepa
Pewenue cucreM NUHENHBIX ypaBHeHU MeTogoM I'aycca
3HaHusA
[epeuncnenne nocien0BaTENbHOCTH JEUCTBUI NIPH PELIEHUN
CHCTEM JIMHEWHBIX YPaBHEHHUI METOIOM 0OpaTHON MaTpHIIBL, 10
¢dopmynam Kpamepa, meronom I"aycca
OCHOBBI N .
DopMyIUPOBKA ONPEICIICHUN U IEPEUUCICHUE CBOMCTB
MaTEMaTHIECKOTO
N CKaJIIPHOT0, BEKTOPHOTO ¥ CMEIIAHHOTO IIPOU3BEICHHS
aHaIu3a, TMHEHHON
31 BEKTOPOB 0,5
aIreOphl 1 K
. nUKaIsI TOUeK BIB
AQHATUTHYECKON NacCH(UKAINLA TOHEK PAspEEa
reoMeTpHI; dopmynupoBka npaBuil 1uddepeHIpoBaHus 1
MepeYHCICHNE TPOU3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX
GbyHKIHN
[epeuncnenne TaOIMYHBIX HHTETPATIOB

3a BEpHO BBHINIOJIHEHHOE 33jlaHNe BhICTaBIseTCs 1 Oam
3a HEeBEpHO BBINOJIHEHHOE 3ajjaHKe BbicTaBisercs 0 OamioB

TexkcT 3apanuga:

Pemuth cucteMbl ypaBHEHHI METOIOM 00paTHOM MaTpPUIIbI.

2. SX—X+2X— X+ 3x = —2.

_5,
5X + 2 X+ 5x =4, 3X1 + Xp + 3X3 = 2,

3.13x+5x—3x=—1, 4. <5x—2x+2x=1,
—2Xx—4x+3x=1. 2X+2x+3x=1
X—2X+3Xx—Xx=9, 2X+5X+4x+3x=—19,
AX+3Xx—X+2Xx=5, L X—X+2X+X=6,
2x1—5>2(+3;<+x;16, “7 Xex+2x—3x=10,
AX+6X+2X—Xx=5. AX+6X+X—2x——12.

I[J'I}I YCBOCHUA MPAKTUUCCKOTO MAaTCpUalia HY>KHO OTBETUTH HA CICAYIOMUC TCOPCTUICCKHUEC BOIIPOCHI:




ONoGa~wWwNE

Bpemst Ha BpinosiHeHne: 80 MUHYT

[TonsiTHE CUCTEMBI IMHEWHBIX AJITeOpandecKrX ypaBHEHUH.
[ToHsATHE pemIeHs CUCTEMbI TMHEWHBIX aNreOpandecKux ypaBHEHHIA.
Onpenenenre COBMECTHOM M HECOBMECTHOM CUCTEMBI.

JlocTaTroyHO€ YCIOBHE COBMECTHOM CHCTEMBI.

Onpenenenyre OJHOPOAHON U HEOJHOPOIHON CUCTEMBI.
Ormpezenienne panra MaTpHUIIbL.

AJITOPUTM PENIEHUs HEOJTHOPOAHOM CUCTEMBI JIMHEUHBIX YpaBHEHHU MeToA0M ["aycca.

AJITOPUTM PENIEHUS OJJHOPOIHOM CUCTEMBI JIMHEHHBIX YPaBHEHUM.

Bueayoumopnaa camocmoamenvnasn paboma Ne3 Pewenue CJIAY memooom [aycca.

IlepeyeHb 00HEKTOB KOHTPOJIS . H OLICHKH

HanmeHoBaHue 00LEKTOB
OcHOBHBIE OKA3aTeJIU OLIEHKH pe3yJbTara Ouenka
KOHTPOJA U
V- . YMeHnus
BrinonHeHue AeicTBUNM HaJl MaTpuLaMu
BBIITOTHATH OTIEPAIIN Beraucnenue onpenenuTeneit
v HaJl MaTpUIaMU U Pewienne cucreM JMHEHHBIX ypaBHEHHH METOJJOM 0OpaTHOU 05
peraTh CUCTEMBI MaTpHIBI ’
JIMHCHHBIX ypaBHCHUI; Pelenue cucteM JTMHEHHBIX ypaBHeHuid o Gopmynam Kpamepa
Pemenue cucreM NUHENHBIX ypaBHeHU MeTogoM I'aycca
3HaHusA
IIepeuncnenue nocien0BaTeaIbHOCTU AEUCTBUN IIPYU PELLIEHUU
CHCTEM JINHEHHBIX YPaBHEHUI METOIOM OOpaTHON MaTpHIIBL, IO
¢dbopmymnam Kpamepa, metomom ["aycca
OCHOBBI . .
®opmynHupoBKa ONpeeIeHHI U IePEUUCIICHUE CBOMCTB
MaTeMaTHIecKOro
N CKaJISIPHOTO, BEKTOPHOTO M CMEIIAHHOTO IPON3BEICHUS
aHaM3a, TMHEHHON
31 BEKTOpOB 05
IIreOphl 1 '
. Knaccudukarms Touex paspbiBa
QHAITNTHYECKOH o
reoMeTpHL, OpMYJIMPOBKA IpaBUiI Ju(PepeHIUpOBaHUS U
TIepeYrCIICHNE MPOU3BOIHBIX OCHOBHBIX 3JIEMEHTapHBIX
GbyHKIHN
[epeuncnenne TaOMMYHBIX HHTETPATIOB
3a BepHO BBIIIOJHEHHOE 33JJaHUE BhICTaBisieTcst 1 6amn
3a HEBCPHO BBIIIOJIHCHHOC 3aIaHNEC BBICTABIISICTCSA 0 6amnoB
Tekcr 3apanug:
Pemute cucTeMbl JIMHEMHBIX YPABHEHUIA:
X+2X2‘3X3'4X4=4, X+2X2-2X3+X=3, 2X1'X2+4X3+X4=91
2X+3X2-4X'5X4=4,1 2X+3X2—3X3+5x,—3, X1-2X2-3X3'X4:'1,X.
2.1 3. 2x+X+4X-X=11,

1. X+x-2X-2x=2, Wt a= 2 3xr-2x+X-X=9.

4x + 3x, - 4x - 6x= 3. 2x - X+ X-3X=4,




2 X; -3X3 — 2 Xqg— X5 — 3, 2X+X—X—2x+2x—)0,

4x —X—9X—7X—6, X+ X—X+3x+2X—0, K
—, XX —4X+6X— -3+ 2x—2x—3x+4x—0,
IX—6Xx—X—4X—4. 2X+X—X+4X+2x—0.

X+2x—X+4X+21X—0,
X+X—4X—3xs—0,
X—X+2X—2X—0,

2X — X+ 3x +3x —12 X — 0.

Bpems Ha BbinosiHeHHne: 80 MUHYT
Tema 1.3.Bexropnas anre6pa. Henuneiinbie onepanuy Hajl BEKTOpaMHU.

Ilpakmuueckan paboma Ne5 Pewienue ceomempuieckux 3a0ay 6eKmMopHbLM MenmoOOM.
JAunakTudeckne eqMmHUUbI: [[psiMoyronbHbIe KOOPAMHATHI B IPOCTPAHCTBE. BEKTOpHI M pocTeime 1eiCTBUS

HaJl HUMU. Moy BEKTOpa.

IlepeyeHb 00HEKTOB KOHTPOJISA . H OLIEHKH

HaumeHoBaHue 00LEeKTOB

OcHOBHBIE IOKA3aTeJIN OLEHKH pe3yJbTaTa Onenka
KOHTPOJISA 1

YMmennst

*  BrinonHeHue AeHCTBUM HaJl MaTpULaMU

BBITOJIHAT ONEPALUH *  Brruucnenue onpenenurenci

v HaJl MaTpULAMU U * Pemenue cuctem JTHHEHHBIX YpaBHEHUH METOAOM 00paTHON 05
[peIaTh CUCTEMBI MaTpULBI '
VINHEUHBIX YPABHEHHUI; * Pemenue cuctem TUHEHHBIX ypaBHEeHHMI 110 Gpopmynam Kpamepa

* Pemienue cuctem JIMHEHHBIX ypaBHEHUM MeToioM ['aycca

3Hanug

* IlepeuncieHue Nocae10BaTEIbHOCTH IEUCTBUN IPU PELIEHUU
CHCTEM JINHEHHBIX YPaBHEHUI METOIOM 00paTHON MaTpHIIBI, 10
¢dopmynam Kpamepa, meronom I"aycca

(OCHOBBI o o
° (DopMmepOBKa OIIPEACICHUU U NIEPCUNCIICHUE CBOUCTB

MaTeMaTquCKE)FO o CKaJISIPHOTO, BEKTOPHOTO U CMEIIAHHOTO TIPOU3BEICHUS
AHaJIM3a, TUHEHHOI
31 BEKTOPOB 05
IIreOphl 1 ,
o * Kiraccudukanms To4ek pa3pbiBa
AHAJTUTHYECKOM . @
reOMETPHM; OpMYJIMPOBKa TIPaBWI JH(PEPEHIMPOBAHHS U

MIEPEYHCICHNE TIPON3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX
byHKIMH
* Ilepeuncnenne TaONUIHBIX HHTETPAIOB

3a BEpHO BBITIOJIHEHHOE 3a/IaHHUE BBICTABIIsACTCS 1 Oan
3a HeBepHO BHITIOTHEHHOE 3a7jaHue BhicTaBisieTcs 0 0anioB
TekcT 3a1aHuA:
J171s1 yCBOEHHUS MPAKTUYECKOT0 MaTepualia Hy>KHO OTBETUTD Ha CIEAYIOLINE TEOPETUUECKHE BOPOCHI:
1. Jlath ompesenenne CKaIspHOTO MMPOU3BEICHHS BEKTOPOB.
2. Ilepeuncnuth CBOMCTBA CKAISPHOTO MPOU3BEACHHS BEKTOPOB.

3. CxansgpHoe Mpou3BeIcHIE BEKTOPOB B KOOPIMHATHOU (hopMme.



[IpunoskeHus CKaIsipHOrO MPOU3BEIECHUS Il HaX0XKICHUU.
Kakoe nmpounsBeeHrne BEKTOPOB Ha3bIBAETCSI BEKTOPHBIM?
[lepeuncnuth CBOMCTBA BEKTOPHOTO MPOU3BEACHHUS.
Kakue npunoxeHuss IMeeT BEKTOPHOE NPOU3BEICHUE B FTEOMETPUM U MEXaHUKE?
3anucarph ycIoBHe KOJUIMHEAPHOCTH (TMapaieIbHOCTH ) BEKTOPOB.
. Kakoe mpousBeieHre BEKTOPOB Ha3bIBACTCSI CMEIIIAHHBIM?
10. IlepeuncnuTh CBOMCTBA CMEIIAHHOTO Mpou3BeaeHus. Ero reomeTpruyeckuii CMbICI.
11. Kak BelpaxkaeTcs cMELIaHHOE IIPOM3BEIEHUE Uepe3 KOOPAUHATHI?
> > . > > > > . > >
3agauva 1. Onpenenuts ckamsipHOe MpousBeaeHue BekropoB a = 3i+4 | +7xkub=2i-3]+2k

12.
3anaua 2. Jlansl BepiuHel Tpeyronsuuka A(2; 3; -1), B(4; 1; -2), C(1; 0; 2). Haiiru:
Buytpennuii yron npu Bepunse C.
2. Tlpoeknwuio BekTopa CB Ha BekTop CA.
Oprt BekTopa CB.
3anaua 3. IIpgeepyuTh, MOIyT JIM BEKTOPBL: * —* —* —Fa= Hi+6j— 6«
b= 6i+2j+9k
1) ObITH pebpamu Kyba
2) HaWTH TPEThe PeOpo.

©oo~N A

Bpems Ha BpinosiHenune: 80 MUHYT

Buneayoumopnaa camocmoamensvnan padoma Ned Peuwenue 3a0a4 Ha HAx0dHcOeHUe CKAISAPHO20, BEKMOPHO20 U
CMEeUaHH020 npou3eedeHus 6ekmopos. PeuleHue 2eomempuieckux 3a0ay 6eKMOopHbIM MemMoooM
JupakTuyeckue efnHUbI: [IpsMoyronbHbIe KOOPIMHATHI B IPOCTPAHCTBE. BEKTOPHI U pocTeiire AeicTBUS

HaJl HUMU. Moy BEKTOpa.

IlepeyeHb 00LEKTOB KOHTPOJISI . M OLIEHKH

HaunmeHoBanue 00LeKTOB

OcHOBHBIE I0KA3aTe/IU OLICHKH pe3yJibTaTa Ounenka
KOHTPOJISL M

V- . Ymenus

*  BrmonHeHue JeHCTBUI Hall MaTpULAMU

BBITTOJIHATE ONEPaIiH *  Brruncnenue onpeaenurenei

v Ha/ MaTpUIIAMHU U * Pemenne cucteM JMHEHHBIX ypaBHEHHH METOJIOM OOpaTHON 05
[peIaTh CUCTEMBI MaTpHIIbI '
IMHEHHBIX YPaBHEHHIA; *  Pemenne cucrem IMHEHHBIX ypaBHeHHH 10 popmynam Kpamepa

* Pemenue cuctem JIMHEHHBIX ypaBHEHHM MeToioM ["aycca

3Hanus



¢ Ilepeuncienue nocnea0BaTEIHLHOCTH IEUCTBHUI MPU PEIICHUU
CHCTEM JINHEHHBIX YPaBHEHUI METOI0M OOpaTHOW MaTpHIIbL, 1O
¢dopmynam Kpamepa, meronom ["aycca

HOBBI . .
OCHO ¢ OopMynUpPOBKA ONPECICHUN U MepeunciIeHe CBONCTB
MaTeMaTUYECKOT
CMATHICC 9 OV CKaJSIPHOTO, BEKTOPHOTO ¥ CMEIIAHHOTO TIPOU3BEICHI
aHaJIM3a, TUHEHHOM
31 6 BEKTOpOB 0,5
anreOpsl 1
aHaJml; HICCKOI * Kiaccudukanus ToYeK pa3pbiBa
* @opMyJIMpOBKA IIPAaBUI JU HIIUPOBAHUS U
reoMeTpHI; OpMYIIHPO p mubdepennmposa

MePEYHCIICHUE TIPOM3BOIHBIX OCHOBHBIX JJIEMEHTAPHBIX
GyHKIHN
* [lepeuncienue TaOINIHBIX HHTETPAJIOB

3a BCPHO BBIINIOJIHEHHOC 3a1aHNEC BBICTABIIACTCSA 1 63.]'[.]1

3a HEBEpHO BHINOJIHEHHOE 331aHue BICTaBisieTcs 0 0asioB

TekcT 3a0aHuA:

r> P * 7 S | —1rrer—,71

3anaua 1. Bextops! a u b 06pasyor yron y - —; |a| = 2, |b| = 6. Haiitn \a x b\.

3agaua 2. [lanwr Touku A(3; 1; -1), B(2; 4; 3), C(4; 5; 3). Haiitu koopaunatsr AB x BC.
3anaua 3. Haiitu SABC, eciiu A(3; 0; -3), B(5; 2; 6), C(1; 2; 0).
_Tx %

Ty

* *

3anava 4. J{ans! BekTopsl a = 2i - - 3k, b =4i+ 7+ 5k, ¢ = 61 + 8j + 4k . Berunciautp (a,b,c).

3agaua 5. [IpoBepuTh KOMIUIAHAPHBI JIU BEKTOPBIL:

a)a=(2;3;-1), b=(1;-1;3), c¢=(1;9;-11)

0) a=(3-2-4), b=(212), c=(3-1-2)

3amauva 6. Beruuciuth 00beM TPEyroJabHOM MUpaMuIbl, BepiirHbl KoTopoit A(3; 2; 4), B(1; -2; 1), C(7; 9; 4),
D(5; 4; 3).

Bpems Ha BpinosiHenue: 80 MuHYT

Ilpakmuueckas paboma Ne6 [IpsmoyzonbHble KOOpOUHAMbI 8 NPOCMPAHCTEE.
JAunakTudyeckne equHunbl: CKaasipHOE, BEKTOPHOE U CMEIIAHHOE MPOU3BEICHNE BEKTOPOB, UX CBOMCTBA.

IlepeyeHb 00HEKTOB KOHTPOJISA . H OLICHKH

HaumeHoBaHue 00LEKTOB
KOHTPOJISL H

OcHoOBHBIC M0KA3aTEJIN OLICHKH pPe3yJIbTaTa Onenka

V- . YMenusn

* BrinonHeHue AelCcTBUM HaJl MaTpuLaMU
*  Brpruucnenue onpeaenureneit

BBITIOJIHATH OII€paliun o o
P ® Pemenne cucteM MMHEHHBIX YpaBHCHUN METOIOM

HaJl MaTpullaMu U

Vi 00OpaTHOU MaTPUIIBI 0,5
pelaTh CHCTEMBI . 5
~ ~ o
ITMHEHHBIX YpaBHEHMUI; Pemenue cucTeM JIMHEWHBIX yPaBHEHHU 10 GOPMyJIam
Kpamepa

* Pemenue cuctem JIMHEHHBIX YpaBHEHMM MeToioM ['aycca

SHanus




* TIlepeuncnenue nocnea0BaTENbHOCTH ASHCTBUI PH
PELICHUH CUCTEM JIMHENHBIX YPaBHEHUN METOIOM
oOpaTtHO# MaTpuieL, o popmynam Kpamepa, meTomom
OCHOBBI I'aycca
MaTEMaTHYECKOTO * @opMynUpOBKa ONpEeAETICHUI U ePEeYUCICHUE CBOICTB
31 aHaIM3a, THHCHHOI CKaJIIPHOI'0, BEKTOPHOI'O M CMELIAHHOI'O POU3BEAECHUS 0.5
IreOphl 1 BEKTOpOB ]
QHAJIUTUYECKON * Kiraccudukanms Todex pa3pbiBa
TCOMETPHH; * @opmMynupoBKa MpaBwi TuGGEpEeHITUPOBAHU U
NepevrcIeHNe IPOU3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX
GbyHKIMN
* [lepeuncnenue TaONNYHBIX UHTETPATIOB

3a BEpHO BBITIOJIHEHHOE 3a/IaHKUE BBICTABIIsACTCS 1 Oayut
3a HeBepHO BHITIOJHEHHOE 3aaHue BhIcTaBisieTcs 0 6amion
TekcT 3a0aHuA:

AN A A A A n n n

1. Onpenenuthb yroa Mexay BEKTOpaMu a = i+ 2j+ 3xub =6i +4j S92k

2. HaiiTu [UIMHBI CTOPOH M YIJIBI TPEYTOJbHKKA ¢ BepiuHamu A(-1;-2;4), B(-4;-2;0), C(3;-2;1).
3. TlokazaTh, 4TO 4eThIpEXyroJabHHK ¢ BepmuHamu A(-5; 3; 4), B(-1; -7; 5), C(6; -5; -3), D(2; 5; -4) - xBazpar.
4. B tpeyronbauke ABC ¢ Bepmmnamu A(1; 15-1), B(2; 3; 1), C(3; 2; 1) naiitu:

* JUTHHBI CTOPOH,

*  BHYTPEHHHE yIJIbI,

* ocTpslid yroa mexay meauanoit BD u ctoponoit AC.

FAYAYAY PAYAYAY N
5. OnpeznenuTs NP KaKOM 3HAYCHHM M BEKTOPbl ¢ = Mi-3 |+ 2xub =i+ 2] - mk B3aumuo

NEPpICHAUKYIISIPHBI.

6. Jlambi BexToph! > = & P = (1;475), ¢ = (A“Z). Haiity IpoeKuuro BeKTopa (a +b ) Ha BEKTOD C .

7. Jlansl BepmuHbl TpeyronbHuka A(1;2;1), B(3;-1;7), C(7;4;-2). Iloka3zath, 4TO 3TOT TPEYTOJIBHUK

paBHOOEIPEHHBIN.
8. laubl BekTOphI & = i + 2] — 3k, b= —2i + j + x . Haiitu
« 1)c=(a—b )x2b
- AC
9. Hano: A(2;3;-5), B(-1;4;-6), C(5;-3;1). BerunuciuTh JUIHHY BBICOTHI, onymnieHHO u3 B Ha AC.
- > —r —h — > —r —r —p»
10. Jausr Bektoppi @ =1 — 5] + 3k, b=—i+j+ 2k, ¢ = 2i — j + x . BBIYHCIUTH CMEIIAHHOE
MPOM3BEICHNE TAHHBIX BEKTOPOB.
13. Bbruucnuth 06beM TpeyronbHOM nupaMuabl, BepimuHsl kotopoit A(1;2; 3), B(0;-1; 1),

C(2;5;2), D(3;0;-2).
Bpemst Ha BpInosiHeHne: 80 MUHYT

Pacuemno-zpagpuueckasn , paooma Ne 1 Pewenue ceomempuyeckux 3a0a4 6eKmMopHbiM Memooom

IlepeyeHb 00HEKTOB KOHTPOJISA . H OLIEHKH
HaumenoBanue 00LeKTOB
KOHTPOJISA 1

OcHOBHBbIE OKA3aTeJIU OLIEHKH pe3yJbTara Ouenka

YMmennst



*  BromonHeHue OeHCTBUI HAll MAaTpULIAMU

BBIIIOJIHATH ONEPALUU *  Brluucienue onpenenurenei

v HaJ MaTpUIAMU U * Pemenue cucteM JMHEHHBIX ypaBHEHHH METOJIOM 0OpaTHOU 05
[pelmaTh CUCTEMBI MaTpHIIbL '
VIMHEWHBIX YPABHEHHUI; *  Pemenue cucTeM THMHEHHBIX ypaBHEHHH 10 opmyinam Kpamepa

* Penienue cuctem JIMHEHHBIX YpaBHEHUM MeToAoM ['aycca

3Hanug

¢ Ilepeuncnenue Nocae10BaTENBHOCTH IEHCTBUH IPU PEIICHUN
CHCTEM JINHEHHBIX YPaBHEHUI METOIOM O0paTHON MaTpHIIBI, 10
¢dopmynam Kpamepa, metonom ["aycca

OCHOBBI N .
* ®opMyIHpOBKa ONpeeNIeHUN U IIepeYrCcIeHIE CBOICTB

MATEMATIHECCKOTO CKaJSIPHOTO, BEKTOPHOTO ¥ CMEIIAHHOTO TIPOU3BEICHIS
aHaJI3a, THHEHHON
31 BEKTOPOB 0,5
IreOphl 1 '
. * Kiaccudukanus TOYeK pa3pbiBa
QHATTUTHICCKON . ®
R — OpMYJIMPOBKa npaBui qudhepeHInpoBaHus U

MePEYHCIICHUE TIPOM3BOTHEIX OCHOBHBIX 3JIEMEHTAPHBIX
GyHKIHN
* [lepeuncieHue TaOIUYHBIX HHTETPAIOB

3a BEpHO BBIIIOJIHEHHOE 3aJ]aHKe BhIcTaBisgeTcs 1 6amn
3a HEBEPHO BBINOJHEHHOE 3a/1aHKe BbICTaBisieTcst 0 6aymuios

1.

no

S

10.

11.

TexcT 3apanug:
Jlokaxxute, uTo paBeHCTBO BekTOpoB AB u CD nmMeer MecTo Toraa U TOJIbKO TOraa, korjaa Bekrop AC
paseH BexkTopy BD. Kak pacnionoxens! Touku B u D, ecinu Touku A u C coBnanaror?

Kak pacnonosxensl Touku A, B, C, eciiu Bektop AC paseH Bektopy -AB?
Touka B cummerpruuna Touke A otHOocuTenbHO Touku O. Touku C u D nomydeHs! B pe3ynbrare
OTKJIa/ipIBaHus BeKkTopa p oT Touek O u B. [lokaxure, uro Bektop AC paBen Bextopy OD.
Hano: Bektop A1B1pasen Bexktopy AB, BekTop A1C1 paBeH Bekropy AC. Jlokaxure, 4To BekTopa A1A,
B1B, C1C paBH»l.
Jan npasunbHblid 6-TyronsHUK ABCDEF, Touka O - ero nentp. Cpenu BektopoB CF, BA, DA, OD, FE,
DE, AD, BC, CB, FO, CF, AF, OA, ED, OC, CD ykaxxuTe BEeKTOpPHI:

a) PaBnble BexkTopy AB

b) [MporuBomnonoxusie BekTopy EF

c) Conanpasnennsle ¢ BeKkTopoM EF

d) [TpoTHBOIOIOKHO HATIPaBJICHHBIE ¢ BEKTOpoM AB.

Jokaxxute uro: -(-a)=a u -(b-a)=a-b
YIpoCTUTE BBIPAXKEHUS:
a) AB+CD+DE+BC
b) AB-CB-DC+DE
c) (OL-OK)+(OM-OL)+(ON-OM)
JlokaxkuTe, 4TO CyMMa BEKTOPOB, OOIIUM HavyajJoM KOTOPBIX SIBJISIETCS LIEHTP MPaBUIBLHOTO M- YTOJIbHUKA,
a KOHIIAMH - €70 BEPLINHBI, PaBHA HYJIb-BEKTODY.
Kaxk pacronoxenst Touku A, B u C, eciiu: Bektop AC paBeH Bektopy 2AB, BekTop 2AC paBeH BEKTOPY
AB?
Janbl BekTopa p=m+n, g=m-n. Beipasute uyepe3 BEKTOpbI M U N BEKTOPHI:
a) 1/2p+1/2q
b) 1/2p-1/2q
C) 1/4p+1/3q
Jan terpasap ABCD, Bextop AB pasen a, AC=b u AD=c. Bripaszure uepe3 BeKTOpbl a, b 11 ¢
BEKTOPBI:
a) 1/2AC+1/2CD+1/2AB



b)  AB-2/3CB
¢)  1/2CD+1/4BC-1/2BD

Bpemst Ha BpInosiHeHHne: 80 MUHYT
Pa3znes 2. AHAIMTHYECKAS TeOMETPHUSA HA MJIOCKOCTH U B IIPOCTPAHCTBE.
Ilpakmuueckaa padboma Ne7 Pewenue ceomempuueckux 3a0ai ¢ UCNOIb30BAHUEM VPAGHEHUU NPAMOU U

njiockocmu
)_II/IIIZIKTP[‘leCKI/Ie ¢AUMHUIBbI: YPaBHeHI/IC HpHMOﬁ Ha IIJIOCKOCTHU U B IIPOCTPAHCTBC. Bzanmuoe PaCIIOJIOKCHUC

IIPsAMBIX B IIPOCTPAHCTBE. YPaBHeHI/Ie IUIOCKOCTHU B IIPOCTPAHCTBC.

IlepeyeHb 00HEKTOB KOHTPOJSA W OLIEHKH

HauMmenoBanue

OcHOBHBbIE MOKA3aTeJIN OLEHKH pe3yJibTaTa Onenka
00LEeKTOB

- BreimonHeHue nelcTBUIA HAal MaTpHUIIAMHU

- Breruucnenue onpenenurenen

- Pemienue cucteM JMHENHBIX YpaBHEHUN METOJJOM 00paTHOM
MaTpHIbI

- PemeHne cuctem TUHEHHBIX YpaBHEHUH 10 popmynam
Kpamepa

- Pemenne cucreM IMHENHBIX ypaBHEHUN MeTonoM ['aycca
- BeblnonHenue 1eicTBUil HaJl BEKTOPAMHU

- HaxoxJeHne CKasIpHOTro, BEKTOPHOTO ¥ CMEIIAHHOTO
[IPOU3BEJICHUS BEKTOPOB

[locTpoeHne TO4YeK U HaXO0XKACHUE UX KOOPAWHAT B
[IPSIMOYTOJIBHOW I€KAPTOBOM CUCTEME KOOPAUHAT

pA 0,5

- GopMynupoBKa ONpPEIEeICHUI U IEPEYUCIIEHNE CBOCTB
31 CKaJISIPHOTO, BEKTOPHOTO U CMEIIAHHOTO MTPOU3BEACHHUS 0,5
BEKTOPOB

3a BepHO BBINIOJHEHHOE 3aJJaHUE BhICTaBisieTcst 1 O6amn
3a HEeBEpHO BHINOJIHEHHOE 33/1aHue BbIcTaBisieTcs 0 O0aioB
Tekcr 3apanus:
JU1 yCBOEHHUS IPAKTUYECKOI0 MaTeprasa Hy>KHO OTBETUTD Ha CIEAYIOIIUE TEOPETUUECKUE BOIPOCHI:
1. OGmee ypaBHEHHE IPSIMOM Ha MJIOCKOCTH.
2. HopmanbeHoe ypaBHeHue mnpsiMoil. ['eomeTpuueckuil cMbIci K03()HUIIMEHTOB HOPMAJIBHOIO YPaBHEHUS
MIPSAMOM.
3. YpaBHeHue mpsMoil B oTpe3kax. ['eomeTpuueckuil cMbICT KO3(QQHUIMEHTOB YpaBHEHHs NPSMOW B
OTpE3KaX.
4. Hanpamisromuid BEKTOP MPsIMOH.
5. VYpaBHeHHE NPSAMOIL 110 TOUKE U HAIIPABJISIOIIEMY BEKTOPY.
6. Ilapamerpuueckoe ypaBHEHHE IPSIMOM.
7. Kanonudeckoe ypaBHEHUE MPSIMON.
8. VYpaBHeHHE MPAMOIL ¢ yTrIOBBIM KOIPPUITUECHTOM. [ 'eoMeTprUIecKrit CMBICT KO3 (UITUESHTOB.
9

YcaoBue NnapaiCJIbHOCTH U NCPICHAUKYIIAPHOCTU MIPAMBIX.

3anaqa 1. Yka3aTtb 0COOEHHOCTH PACIIOJIOKCHUS ITPAMBIX. HOCTpOI/ITB MpsMBIC:



1) 2x-y-4=0;
2) 3x+y=0;
3agauya 2. OnpenenuTh Npu KaKOM 3HaYEHUU (X npsiMas:
(’\ — <x)x+(2+<x)y—3a+1=0

1) mapamrenshHa ocu OX
2) TMPOXOIUT Yepe3 Havaio KOOPIMHAT

3anauya 3. YpaBHeHue npsiMoit 4x — 3 y+ 12=0 MPEJICTaBUTh B PA3JIMYHBIX BUIAX.
3anaua 4. Hanucatb ypaBHEHHE NPSIMOM, MPOXOASAIIEH Yepe3 TOUKHU

1) T(0;2), B(— 3;7)
2) A(2;1), B(4;1)
3anaua 5. Hanucars ypaBHEHHE OPsAMOii, IPOXOSIIEH Yepe3 Hauano KOOpAHHAT IepIeHIuKysIpHo BekTopy 11

= (2,—=3).

3agaua 7. Hanucate ypaBHEHUE MPSAMOIL, TPOXOIAIICH Yepe3 TOUKY (3,2) U TIEPIICHINKYISPHO MPSIMOH,

COEIUHSIOIEN TOYKU (5,3) u (2,—1)
3anaua 8. Haiitu yron mexay npsiMbIMu:

Ny=2X—3uy=—X+25;

2
2)2x—3y+10=0udx —y+4=0;
3 .. .

3y y=—x—2u8x+6y+5=0;

4) y=5x+luy=>5x—2

Bpemst Ha BpinosiHeHne: 80 MuUHYT

Buneayoumopnan camocmosamenvnan paboma N5 Pewienue ceomempuyeckux 3a0ay ¢ UCnOIb308aAHUEM
YpPaBHEHUU MPSAMON U MIIOCKOCTH
IlepeyeHb 00bEKTOB KOHTPOJISI M OLIEHKU

HanmenoBanue
00HLEeKTOB

OcHoBHbBIE MOKA3aTeJIN OllEHKH pe3yJjbTarTra Onenka

- BelntonHeHne 1elcTBUI Ha/l MATPULIAMHA

- Brluncnenue onpenenurenei

- Pemienue cuctem JMHEMHBIX ypaBHEHUN METOJJOM 00OpaTHOM
MaTpPHIbI

- Pemenue cuctem JIMHEHHBIX ypaBHEHH 1O Hopmyaam
Kpamepa 05
- Pemenue cucrem TMHEWHBIX ypaBHEHH MeToA0M ["aycca '
- BbInonHeHue AeNCTBUN HAJl BEKTOpaMu

- HaxoxaeHnue ckasipHOro, BEKTOPHOTO M CMEIIAHHOTO
[MPOU3BEACHUS BEKTOPOB

[TocTpoeHre TOUEK U HAXOKICHHE UX KOOPIUHAT B
[IPSIMOYTOJIBHOM JIEKAPTOBOM CUCTEME KOOPAUHAT

Y1




- GopMynMpoBKa ONpPENEICHUI U IEPEYUCIIEHNE CBOMCTB
31 CKaJISIPHOTO, BEKTOPHOT'O U CMELIAHHOTO ITPOU3BEACHHUS 0,5
BEKTOPOB

3a BepHO BBINIOJIHEHHOE 33aJJaHUE BhICTaBisieTcs 1 6amt
3a HEBEpHO BHINOJIHEHHOE 33/1aHue BhICTaBisieTcs 0 0asioB

Texcr 3agaHus:
1. Tloctpouts npsimpbie: a) 3x -y +6=0;0) 5x + 7y=0;B) 2x-6=0; 1) 3y +12 = 0.
2. Jlano oOmiee ypaBHeHue npsimoit 12x - 5y - 65 = 0 . Hantucarts: a) ypaBHEHHE C YTIOBBIM K0P PUITHEHTOM; O)
ypaBHEHHE B OTPE3KaxX Ha OCsX.
3. Kakoii yron o6pa3yeT ¢ MoJjoKUTeIbHBIM HallpaBJICHHUEM OocH adciuce mpsmas Sx + 5y -14 = 0.
4. TIpubsuts oT npogaxu 50 mT. HeKOTOporo ToBapa coctapisier 250 py6., 100 mT. -1000 py6. Onpeaenutsb
npuObLIb OT mpoaaxu S00 mT. ToBapa MpH yCIOBUHU, YTO (DYHKIHS MPUOBLIH JTHUHEHHA.
5. Jlanel Touku A(0;0) m B(-3;0). Ha otpeske AB mocTpoeH mnapaienorpamm, JHAroHajad KOTOPOTO
nepecekarotcs B Touke O(0;2). Hanmmucats ypaBHEHHS! CTOPOH AMAroHAJICH mapasieorpaMmma.
6. CocTaBuTh ypaBHEHHs MPSMBIX, IPOXOASIIINX Yyepe3 ToUKy M(4;-5) u napaiienbHbIX OCSIM KOOPIUHAT.
7. Hammcatb ocTphIi yroi Mexy npsaMbiMu: a) 2x - 3y +1=0;0)5x-y+7=0;B8)2x+y=0;1)2x + 3y =0.
8. IIpuObuUTE OT MPOJAKK HEKOTOPOTO TOBApa B ABYX Mara3mHax BhIpaxaeTcss PyHKIusIMH y =-2 + 3xuy = -3 +
16x/5 , rie X - KOTMYECTBO TOBAPOB B COTHSX IITYK, a y - MPUOBLIb B ThICSYaX pyoOseil. OnpenennTs, HaunHas C
KaKoro KOJIM4eCTBa ToBapa 0oJiee BHITOJHON CTAHOBUTCS IIPOAaka BO BTOPOM MarasmHe.
9. Tlokasars, uro npsimbie 15x + 36y -105 = 0 u S5x + 12y + 30 = 0 mapayutenbHBI, 1 HAUTH PACCTOSTHUE MEXTY
HUMH.
10. Haiitu qymny BeicoTsl AD B Tpeyronpauke ¢ Bepumaamu A(5;2), B(2;3) u
C(0;-3).
CamocrosiTesibHas padora:

Bapuanr 1: -x+2y-z=0uy+3z-1=0;
2X -y+z- 1=0u- 4x+2y-2z-1

I
©

Bapuanr 2: X-y+1=0 u y +3z-1=0;
2X -y+z- 1=0m- 4x+2y -2z-1 =0.
VYKa3zaHue: HaWTH HOPMAJIbHBIE BEKTOPBI M HCCIENOBAaTh MX Ha KOMIUIAHApHOCTh. Eciau oHM He
KOMIUTAaHAPHBI, HAWTU YTrOJ MEXIy HHMH, €CIM Ja - BBIOpaTh Ha OJHOM M3 IUIOCKOCTEW TOYKY U HaWTH
pPaccTOsIHUE OT TOYKH JO IJIOCKOCTH.

Bpemst Ha BpinosiHenne: 80 MuHYT

Ilpakmuueckaa paboma Ne8 Peuwenue ceomempuueckux 3a0ad ¢ UCNOIb30BAHUEM VPAGHEHUU NPAMOU U
niockocmu

JAupakTuyeckue eIMHNLBI: B3anMHoe pacnonoxeHue miI0ckocTeil B mpocTpaHcTBe. B3auMHoe pacnonoxenue
IIPSIMOM U TNIOCKOCTH.

IlepeyeHb 00HEKTOB KOHTPOJISA W OLEHKH

HaumenoBanue
00LEKTOB

OcHoOBHbBIC OKA3aTEJIN OLICHKH Pe3yJIbTaTa ‘ Onenka ‘



- BreinosiHeHMe nelCTBUI HAl MAaTpULIAMU

- Brruncienue onpeaenuTenei

- Pemenne cucreM TMHEWHBIX YpaBHEHUI METOOM 0OpaTHOM
MaTpHULbI

- PemieHue cuctem TUHEHHBIX YpaBHEHHI 110 popMyIam
Kpamepa

- Pemenune cucreM IMHENHBIX ypaBHEHUN MeTonoM ['aycca
- BrinosiHeHue nelCTBUN HAll BEKTOPaAMHU

- HaxoxaeHue cCKaiipHOro, BEKTOPHOTO M CMEIIAHHOTO
[IPOU3BEJICHUSI BEKTOPOB

[locTpoeHre TOYEK U HAXOKICHUE UX KOOPIUHAT B
MPSIMOYTOJIBHOW JIEKAPTOBOM CUCTEME KOOPIUHAT

pA | 0,5

- ®opMyIIMPOBKA ONPEICICHUN 1 IEPEYHCICHHE CBOWCTB
31 CKQJIIPHOTO, BEKTOPHOTO M CMEIIAHHOTO MPOU3BEICHUS 0,5
BEKTOPOB

3a BEpHO BBIIIOJIHEHHOE 3aJJaHNe BbIcTaBiseTcs 1 6amn
3a HEBEPHO BBINOJHEHHOE 3a/1aHKe BbICTaBisieTcst 0 6ayuios

1.
2.

10.
11.

12.

TexcT 3apanug:
Haiiute OTpe3KH, oTcekaeMble MIocKocThio 3X — 9 Y + 62 — 24 = 0 na ocsax koopuHar.

CocTtaBpTe ypaBHEHHE IIJIOCKOCTH, TMPOXOMALICH uepe3 TOUKY |\/|(3,5,1) A OTCEKarolen
MOJIOKUTEIBHBIE U PABHBIE OTPE3KU HA OCSIX KOOPJIUHAT.

Yepes cepeanny oTpe3ka AB MpoBeauTe MI0CKOCTh, OTCEKAroILyro Ha ocu 0x oTpe3ok & = D u Ha ocu 0y
otpesok b = 2, ecu A(7,5,1) u B(3,2,4).
Tpu TpaHum TeTpad’apa, PACMOIOKEHHOTO B TIEPBOM OKTAHTE, COBMNANAKOT C KOOPJAMHATHBIMU
nockocTsMu. CocTaBbTe ypaBHEHHE YETBEPTOI TpaHH, el JTMHA orpaHuuuBaiomx eé pedep |AB\
=>/13, |BC| = >/34 u |CA| = >/29.
BBIYMCINTE OIMH U3 IBYTPAHHBIX YTJIOB, 00Pa30BAHHBIX TIOCKOCTSIMU:
a) 2x+3y—4z2+5=0ux—2y+22—1=0;
b) 5x —4y+32+6=0u2x+4y+22—9=0;
¢c) x+3y—9z2—11=0u3x+4y+2z—3=0.
[IpuBeaUTE K HOPMATEHOMY BHY yPABHEHHE TIOCKOCTH:
a)3x +4y-5z+40=0; 6)2X -y +2z-15=0;
B)X+Yy-4z+3=0; r)7/x+z-10=0;
nz+5=0; e)ox -3y +4z=0.
Haiiute paccTosHre OT Havana KoopauHart a0 miockocrtu 4X - 3y + 12z - 78 = 0.
Haiiyiure paccrosinue ot Touku A (3,2, -1) no niockoctn 2X - 3y + 62 - 3= 0.

Haiinure Boicoty mupamuasl (HD) , Bepimnbt koTopoit naxoastes B Toukax A(1,2, -3) ,

B(1,0,-4), C(-1,3,0), D(0,3,-5).

Haiinure paccrosinue Mexy mwiockoctsimu 2X +Y -22 +33=0u2x+y-2z-22=0.

Ha ocu 0z Haiizure TOUKy A, paBHOYJAIEHHYIO OT Hayala KOOPIMHAT M OT INIOCKOCTH
X-2y+2z+15=0.

CocTaBbTe ypaBHEHHUE TUIOCKOCTH, MapautenbHoi wiockoct 6X + 3y - 2z +13 = 0 u orcrosmeii ot
He€ Ha pacCTOSHUM 7 e]l.



13. Tlpu kakom 3uauennn B miockoctu 4X + By - 72+ 3=0u X - 2y + 4z -1 = 0 6ynyr B3anmuo
TIEPIEHAUKYJIAPHBI?
14. HaiiTu BeIMYHHY OCTPOTO yIJla MEX1Y INIOCKOCTSAMM:

1) 11x-8y-7z-15=0u4x-10y+z-2=0;
2) 2Xx+3y-4z+4=0us5x-2y+z-3=0.

Bpemst Ha BpInosIHeHHe: 80 MUHYT

Bueayoumopnasn camocmosmenvhan pavoma Ne6 Cocmasums 0nopHwlii KOHCHeKm wiu OJI0K - cxemMa Ha memy:
«Ypasnenue npsimvix u niockocmeii»
IlepeyeHb 00bEKTOB KOHTPOJISI M OLIEHKHU

HauMmeHnoBanue
00BLEeKTOB

OcHOBHBIE OKA3aTeJIU OLIEHKH pe3yJbTara Ouenka

- BreinosiHeHUe nelCTBUI HAl MAaTpULIAMU

- Brruncienue onpenenurenei

- Pemenne cucreM TMHEWHBIX ypaBHEHUI METOZOM 0OpaTHOM
MaTpULbI

- PemeHne cuctem TUHEHHBIX YpaBHEHUN 10 popmynam
Kpamepa 05
- Pemenne cucreM IMHENHBIX ypaBHEHUN MeTonoM ['aycca ’
- BrblnonHenune 1elicTBUil HaJl BEKTOPAMHU

- HaxoxJeHne CKasIpHOTro, BEKTOPHOTO M CMEIIAHHOTO
[IPOU3BE/ICHUSI BEKTOPOB

[locTpoeHne ToO4YeK U HaXO0XKACHUE UX KOOPAWHAT B
MPSIMOYTOJIBHOW JI€KAPTOBOM CUCTEME KOOPAUHAT

pA |

- GopMynupoBKa ONpPEIEeICHUI U IEPEYUCIIEHNE CBOMCTB
31 CKaJISIPHOTO, BEKTOPHOTO M CMELIAHHOTO ITPOU3BEACHHUS 0,5
BEKTOPOB

3a BepHO BBIIIOJHEHHOE 33aJJaHUE BhICTaBiIsieTcst 1 6amn
3a HEeBEpHO BHINOJIHEHHOE 33/1aHue BbIcTaBisieTcs 0 OanioB
Tekcr 3apanus:



Hassanue
ypaBHEHUSA

Bun ypaBHeHus

Pucynok

OO6miee ypaBHEHHE
pAMOU

A1+By + C =0, rae n(4"B)
— HOpMaJb K NpAMON, 4~

+B%0

YpaBHeHue
MPAMOM «B
OTpPE3KaAX»

b

<7 HX

YpaBHeHuUe
IPSIMOM C
YTJIOBBIM

Kod(purmeHToM

K

y-kxy-b, k-\%a

YpaBHEHHsI My4yKa
MPSIMBIX,
IPOXOIALINX
yepe3 Touky (-4)>
Yo)

V~Yo=«(x~",)

YpaBHeHue
IPSIMOH,
NPOXOJAIICH
yepes TOUKH (J1;,
V1),(*2,¥2)

X-Xi_ y-yi 2~"1 Y2~

HopmanbsHoe
ypaBHEHUE
IpsIMOM

xcosa +ys\na- p =0

Bpems Ha BeInosiHeHHe: 80 MUHYT
Tema 2.2. BanMHO€E pacnoyioKe€HUE IPSIMBbIX.

Ilpakmuueckaa paboma Ne9 Pewenue ceomempuyeckux 3a0ai nNO NOCMPOEHUN YPAGHEHUL NPAMOU NO

KOOpauHamelM modkam.




JAupakTuyecKkue eIMHULbI: YpaBHEHNE TMHUH Ha TUIOCKOCTH. Y paBHEHHE MPSIMOU.

IlepeyeHb 00bEKTOB KOHTPOJISI M OLIEHKH

HauMmenoBanue
00LEeKTOB

OcHOBHBIE TOKA3ATEIH OLICHKHU pe3yJjbTaTa OIIEHKa

- BreinosiHeHue nelCTBUIA HAJl MaTpUIIAMU

- Brlunciienue onpenenurenei

- Pemenue cucreM TMHEHHBIX YpaBHEHUIH METOJIOM OOpaTHOM
MaTPHIIBI

- Pemenue cucreM JTMHEHHBIX ypaBHEHHUH 110 popMyiam
Kpamepa

- Pemenune cucreM IMHENHBIX ypaBHEHUN MeTonoM ['aycca
- BpinonHenue aeicTBU HAJl BEKTOpaMu

- HaxoxeHnue ckaJiipHOTO, BEKTOPHOTO M CMEIIAHHOTO
[IPOU3BE/ICHUS BEKTOPOB

[locTpoeHre ToOUYeK U HaXOXKACHUE UX KOOPJAUHAT B
MPSIMOYTOJIBHOW JIEKAPTOBOM CUCTEME KOOPAUHAT

pA | 0,5

- GopMynMpoBKa ONpPEIEICHUI U IEPEYUCIIEHNE CBOCTB
31 CKQJISIPHOTO, BEKTOPHOT'O U CMELIAHHOTO ITPOU3BEACHHUS 0,5
BEKTOPOB

3a BepHO BBITIOJHEHHOE 33aJJaHUE BBICTaBisieTcst 1 Oamn
3a HEeBEpHO BHINOJIHEHHOE 33/1aHue BhICTaBisieTcs 0 0asioB
TexcT 3apanug:

Ilpumep 1. Nanwi Touku A(2;6) u B(-1;2). HaiiTu paccTosiHre MEX 1y HUMHU.

Ilpumep 2. ]Jlanwl BepmuHbl TpeyroinbHuka A(-22;12), B(34;45), C(-2;-3). BoluncnuTe nepumerp
tpeyroiabHuka ABC. HaliTu KoopAMHATHI TOUKHM MpecedyeHrs MeuaH TPeyroJbHUKa.

Ilpumep 3. Haiitu aBe Touku A u B, eciau u3BecTHoO, uto Touka C(-5;4) nenut otpe3ok [AB] B oTHOIIEHUH
3:4, a Touka D(6;-5) - B oTHOIICHNH 2:3.

Ilpumep 4. lanbl Bepmnsl TpeyroiabHuka ABC: A(1;3). B(4;0), C(-4;3). 3anucaTs ypaBHEHHs €r0 CTOPOH.

Hpumep 5. Jano o6uee ypasuenue npamoit 2X + 3y + 6 = O . [TocTpouts 5Ty npsamyio.

IIpumep 6. Vpasuenne 3y — 1 = O onpenenser npsaMyro, NpoXoAsIIyro Yepe3 TOUKY MapaIeqbHO OCH
abcmuce. Vpaeuenne X + 2 = 0 onpenenster npsamyro, IpoxosILyro 4epe3 Touky (- 2;0), mapauienbHo ocu

opmunar. Ipsamas X — ¥ = 0 npoxomut yepe3 Hauano KOOPAMHAT M IIPEICTABISET coOOM GHCCEKTpUCY
IIEPBOTO U TPETHEr0 KOOPAUHATHBIX YIJIOB.

Bpems Ha BpinosiHenune: 80 MuUHYT

Bueayoumopnaa camocmosmenvnasa pavoma Ne7 Cocmasnenue Kpocceopoa no meme «Anarumuyeckas
2eomempusy

Ilepeyenb 00bEKTOB KOHTPOJISI M OLICHKH



HaunmenoBanue
00LEeKTOB

OcHOBHDBIE MOKA3ATEIH OLCHKHU pe3yabTaTa

Ouenka

pA |

- BreinosiHeHUE NelCTBUI HAl MAaTPULIAMU

- Brruncienue onpeaenuTenei

- Pemenne cucremM TMHEWHBIX YpaBHEHUI METOOM 0OpaTHOM
MaTpHULbI

- Pemenue cuctem TUHEHHBIX YpaBHEHUN 10 popmynam
Kpamepa

- Pemenune cucreM JIMHENHBIX ypaBHEHUN MeTonoM ['aycca
- BrinosiHeHue nelCTBUN HAll BEKTOPAMHU

- HaxoxIeHue CKaiipHOro, BEKTOPHOTO M CMEIIAHHOTO
[IPOU3BEJICHUSI BEKTOPOB

IlocTpoeHne TOUEK U HAXO0XKICHUE UX KOOPAUHAT B
MPSIMOYTOJIBHOW JIEKAPTOBOM CUCTEME KOOPAUHAT

0,5

31

- GopMynMpoBKa ONpPEIEICHUI U IEPEYUCIIEHNE CBOMCTB
CKQJIIPHOTO, BEKTOPHOTO ¥ CMEIIAHHOTO MPOU3BEICHUS
BEKTOPOB

0,5

3a BEpHO BBIIIOJHEHHOE 3aJJaHKe BbIcTaBisgeTcs 1 6amn
3a HEBEpPHO BHINIOJHEHHOE 3aJjaHue BbicTaBisiercs 0 6amioB

TexcT 3apanud:

6

10

1. Tpoiika uncen y Kaxa0i TOUKH B IPSIMOYTOJIbHOM CUCTEME KOOPIUHAT.
2. OrobOpaxeHHEe TPOCTPAHCTBA Ha CeOsl.
3. IIpeoOpa3oBanue, mpu KOTOPOM OFHO TEJIO MEPEXOAUT B IPYTOeE.




Ha3zBanue BeKTOpOB, JieKaIIMX HA OJHOU MPSIMOIA.

3akoH 115 I00bIX BekTopoB a, bu c: (a+b)+c=a+ (b +c).

OTtpe3sok, 11 kotoporo ykazano Hauano u Konerr.

HasBanwme BekTOpa, IUIsi KOTOPOTO HadadbHas M KOHEYHAsI TOYKA COBIAIAOT.
Bexkrop, anuHa kotoporo paBHa 1.

. Ha3zBanue BeKTOPOB, yroi Mexay KOTopbiMu paBeH 90 rpaaycos.

10. Yro Beumcusercs 1o popmysie |a| = X +y© +z

©oN R

Bpems Ha BbinosiHeHHne: 80 MUHYT

Ilpakmuueckaa paboma NelO) Peuwienue ceomempuueckux 3a0ad no NOCMPOEHUIO YPABHEHUU NPAMOU NO
KOOPOUHAMHBIM MOYKAM.
IlI/I}IaKTH‘leCKI/Ie ¢AUMHUIbI: YcnoBus napauiCIbHOCTH U TMECPIICHAUKYIIAPHOCTU MPSAMBIX. Paccrosnue oT TOUKH a0

IpsAMON.

IlepeyeHb 00HEKTOB KOHTPOJISA W OLEHKH

HaunmenoBanue

OcHOBHBbIE MOKA3aTeJIN OLEHKH pe3yJibTaTa Onenka
00LEeKTOB

- BeinosiHeHHe IeNCTBUIM HAl MAaTPULIAMU

- Brluncnenue onpenenureneit

- Pelenue cucreM TMHEHHBIX YpaBHEHUN METOIOM
00paTHON MaTpUIlbl

- Pemienue cuctem TUHEHHBIX ypaBHEHHUI IO hopMyniaM
Kpamepa

- Pelenue cucreM nuHENHBIX ypaBHEeHUN MeTonoM ["aycca
- BreinosiHeHUe nelCTBUI HAll BEKTOPAMHU

- HaxoxIeHue cKaJIipHOro, BEKTOPHOTO ¥ CMEIIAHHOTO
[IPOU3BEICHUS BEKTOPOB

[locTpoeHre TOUEK U HAXO0XKACHUE UX KOOPAUHAT B
MIPSIMOYTOJIBHOW IEKAPTOBOM CUCTEME KOOPAUHAT

Y1 0,5

- GopMynupoBKa ONpPEIEeICHUI U IEPEYUCIIEHNE CBOMCTB
31 CKaJISIPHOTO, BEKTOPHOTO U CMEIIAHHOTO ITPOU3BEACHHUS 0,5
BEKTOPOB

3a BepHO BBINIOJIHEHHOE 3aJ]aHNe BhICTaBisgeTcs 1 6amn

3a HEeBEpHO BBINOJIHEHHOE 3ajjaHKe BbicTaBisercs 0 0amioB

Tekcr 3apanug:

Ilpumep 1. Hammumure ypaBHeHue menuansl AM TpeyronsHuka ABC, ecnu 3agaHbl KOOpAWMHATHI €O
BepunH A(-5;4), B(3;1), C(2;-5).

Hpumep 2. Hammmmte ypaBHenue npamoii L, mpoxonsmeit uepes Touxy M(7;4) mapannensHo npamoit 3X -
2y+4=0.

Ipumep 3. TIpoBepHTH, IPHHALIEKHUT M Touka M(2;-4) mpsimoii 4X — 2y + 15 = 0.

IHpumep 4. Ha ipsimoii 12X — 3y + 1 = O naiitu Touxy, y kotopoii opaunara y = —3 .

Hpumep 5. Haiitn xoopaunatsl sepins A, B, D mapannenorpamma ABCD | ecn n3sectns



xoopaunatel Bepmuabl C (3; —1), a Takxe ypasuenue cropon (AB ): X+ y— 3 —0u (AD) : y — 2.

Ilpumep 6. Haiitm ypaBHeHue npsimoit L, mpoxopsmieit
yepes Touky M(1;1), nepnesaukynspHo npamoii L - B

3Xx—4y+6=0.
Ilpumep 6.1. Haiitm paccrosstaue ot Touku M(1;1) mo
npamoii L : 3X — 4y + 6 — 0.
Hpumep 7. Yepes Touxy M (2; — 1) nposectu npamyro K D
nox yraom 45° x npamoit X — 2y — 1 — 0.
Ilpumep 8. [1anbl 1B€ BEPIIMHBI TPEYTOJbHUKA A
A(—10; 2) u B(6;4). Ero BbicOTH TepeceKkaloTcsi B TOUKE

N(5;2) . Onpenenuts KOOpAMHATBI TpeThell BEPUIMHBI

tpeyronsuuka C .
Puc. 7. HepTes K npumepy 5.

Bpems Ha BpinosiHeHHe: 80 MUHYT

Pacuemno-zpacuueckas pavoma Ne 2 Pewenue 3a0au Ha cocmaesienue YPagHeHUl NPAMbIX U
niockocmell.

Ilepedyenb 00HLEKTOB KOHTPOJISI M OLIEHKH

HaunmenoBanue
00LEeKTOB

OcHOBHBIE OKA3aTeJIM OLEHKH pe3yJibTaTa Onenka

- BreinonHeHue neicTBU HaAMaTpULAMU

- Beluucnenue onpenenureneu

- Perenne cucteM JIMHENHBIX ypaBHEHUN METOIOM
00paTHON MaTpUIbI

- Pemenue cuctem nMHENHHBIX ypaBHEHHH 10 Gopmynam
Kpamepa

- Pemenne cucreM JIMHEMHBIX YypaBHEHUN MeToioM ['aycca
- BbINonHeHne 1eMCTBUI HaJl BEKTOPAMH

- HaxoxzaeHue ckanspHOro, BEKTOPHOTO U CMEIIAaHHOTO
[MPOU3BEJCHUS BEKTOPOB

[locTpoeHre TOYEK U HAXOKICHHUE UX KOOPINHAT B
MIPSIMOYTOJIBHOW IEKAPTOBOM CUCTEME KOOPAUHAT

Y1 0,5

- GopMynupoBKa ONpeIeICHUI U IEPEYUCIIEHNE CBOMCTB
31 CKaJISIPHOTO, BEKTOPHOTO U CMEIIAHHOTO MTPOU3BEACHHUS 0,5
BEKTOPOB

3a BEpHO BBITIOJIHEHHOE 3a/IaHKE BBICTABIIACTCS 1 Gat
3a HeBepHO BHITIOTHEHHOE 3a7aHue BhicTaBisieTcs 0 6amioB
TekcT 3a1aHuA:
BAPHUAHT 1

1. M300pa3uth Ha MIIOCKOCTH B IEKapTOBO# crcteme kKoopauHaT Touku A(1;3), B(0;-4), C(-5;2), D(-1;- 8).
2. Haiitu paccrosiaue mexay Toukamu A(1;2) u B(-3;4).



\AM\ 2
3. Janbl Touku A(-1;8) u B(2;-5). Touka M nexxut Ha ipsimoit AB 1 n3BecTHO, 4TO {ﬂAf - .

Haiitn koopauHats! Touku M.

4. Jlansl BepiuHbl Tpeyroisauka A(3;-6), B(2;1), C(-5;7). 3anucarb ypaBHEHUS CTOPOH
TpeyroipHuKka. Crenars 4epTex B CUCTEME KOOPIUHAT.

5. Jlanpl BepmmHbl TpeyronbHuka A(3;-6), B(2;1), C(-5;7). Haitftm TOuKy mnepecedeHus MeauaH
TPEyroJIbHUKA.

6. Jausl npambre: 2X + 3y — 12 =0,3y —4=0,2x+y =0, X + 5 = 0 . Hocrpouts 5111
MpsSIMBIC B JICKAPTOBOM CHCTEME KOOPIUHAT.

0,,.0,, 0,CA1,0A

7. 3amucarh ypaBHeHHs psiMbix 3X + 8y —1 =0; 2X—3y+5 =0X——y
+8 =0 B BUJIC

a) YpaBHEHHUH MPSMBIX B OTPE3Kax;

0) ypaBHEHHUH NPSIMBIX C YTIOBBIM KO3 PHUIIMEHTOM, 3aICaTh 3HAUEHUS YTIIOBBIX KO (UIIMEHTOB.

8. Haiitu yron mexny npsambimu 2X — 13y +1=0uX+y—5—0-

9. Hamwmcatp ypaBHeHue BoicoThl AD Tpeyronsuuka ABC, eciiu A(3;-6), B(2;1), C(-5;7).

10. Jaubr toukn A(3-6) u B(2;1). 3amucare ypaBHEHHE HpsMoOH, mpoxojsmiei uepe3 Touky C(-5;7)
napajuieabHo npsamon AB.

BAPUAHT 2

1. M300pa3uth Ha MJIOCKOCTH B JIEKapTOBO# cucteme koopauHat Touku A(1;4), B(-5;-4), C(6;0), D(- 3;8).
2. Haiitu paccrostnue Mexay Toukamu A(2;2) u B(-3;3).

\AM\ 2

3. Hanbl Touku A(4;8) u B(2;9). Touka M nexut Ha npsimoii AB 1 u3BecTHO, 4TO = y * Haiitu

KOOPJMHATHI TOYKH M.

4. Jlauwl BepinuHbl Tpeyroibauka A(2;-1), B(-2;1), C(5;8). 3anucatb ypaBHEHHS CTOPOH
TpeyroipHuKa. Cenars 4epTex B CUCTEME KOOPINHAT.

5. Jlanel BepmmHbl TpeyrombHuka A(2;-1), B(-2;1), C(5:8). Haiitm Touky mnepecedeHHs MeauaH
TpPEYroJbHUKA.

6. Haupl npsambie: 3X + 7y —1=0,2y+5=0,2X+ 1,5y =0, X ---= 0 . HocTtpouts 311
3

psAMBIC B HeKapTOBOﬁ CUCTECMC KOOpANHAT.

1 1
7. 3amucath ypasHenus npameix X + 2y — 6 =0 ; IZHX — 3y +15 n:no; ________ 3Xy +J‘|_ -

BUJIE
a) ypaBHEHHUU IPSMBIX B OTpE3Kax;
0) ypaBHEHHUH NPSIMBIX C YIIIOBBIM KO3 PHUIIMEHTOM, 3aMKcaTh 3HAYEHHUS YIIIOBbIX KO (OULIMEHTOB.

8. Haiitu yron mexay npavbimu X — 3y +10=0u X —y—5=0.
9. Hamucars ypaBHenue BricoThl AD Tpeyromsanka ABC, ecimu A(2;-1), B(—2; 1), C(5;8).
10. Hausi touku A(2; —1) u B(—2;1). 3anucars ypasrenue npsmoii, npoxossmieit gepes Touky C(5;8)

napajuieapHo npsimon AB.

BAPUAHT 3



1. M300pa3uth Ha IJIOCKOCTH B JICKapTOBOM cucteme KoopauHat Ttouku A(11;-3), B(4;0), C(-6;2), D(-
1;-11).
2. Haiitu paccrosinue mexay Toukamu A(6;2) u B(3;4).

\AM\ 1

3. Hanbl Touku A(0;8) u B(4;-5). Touka M nexur Ha nipsimoii AB 1 u3BecTHO, 4TO =~ « Hantun

KOOpJAMHATBI TOYKHA M.

4.  Jlanbl BepmuHbI Tpeyroiabauka A(3;3), B(2;-1), C(-5;7). 3amucarh ypaBHEHHUS CTOPOH
TpeyroipHuKka. Crenars 4epTex B CUCTEME KOOPIUHAT.

5. Jlanpl BepmmHbl TpeyronbHuka A(3;3), B(2;-1), C(-5;7). Haittm TOuKy mnepecedeHus MeauaH
TPEYroJIbHUKA.

6. Mansl mpsimbie: 2X — Oy +2=0,3 — y =0, 12x + 7y = 0, 2X — 5 = 0. Hocrpouts 3110

IpsIMBbIE B IEKApTOBOM CHCTEME KOOPIMHAT.

7. 3anucath ypaBHeHus npambix X 87/ 10=0; 3x—3y+5—0; —X—y+8

— 0=
BUJIE

a) ypaBHEHHUU MPSIMBIX B OTPE3Kax;
0) ypaBHEHUH NPSIMBIX C YTIOBBIM KO3(PPHUIIMEHTOM, 3aIMCaTh 3HAUEHUS YIIIOBBIX KOA(D(UIIMEHTOB.

8. Haiitu yron mexay npsambimu 2X — 3Y +4=0uX —y—5=0.
9. Hanucats ypasuenue Bbicotsl AD Tpeyromsanka ABC, ecu A(3;3), B(2; —1), C(-5;7).

10. Hausi Touku A(3;3) u B(2;—1). 3anucats ypaBuenue npsmoii, mpoxozsuieis yepes Touxy C(- 5;7)
napasienbHo npsiMmon AB.

BAPUAHT 4
1. M300pa3uth Ha IUIOCKOCTH B JACKapTOBOI cucTeMe KoopauHat Touku A(5;3), B(4;-4), C(-5;0), D(-7;- 8).
2. Haittu paccrostane mexay Toukamu A (8; 2) u B(-3;4).

\AM\ 1

3. [Hansl Touku A(-3;8) u B(2;-5). Touka M nexuT Ha npsimoit AB u u3BecTHO, 4TO ="e

Haiitn koopaunHats! Touku M.

4. Jlanbl BepunHbl Tpeyronbauka A(3;-4), B(2;2), C(-5;0). 3amucath ypaBHEHHUS CTOPOH
TpeyroipHuKa. Cenars 4epTex B CUCTEME KOOPINHAT.

5. Jlauel Bepummubl TpeyroabHuka A(3;-4), B(2;2), C(-5;0). HaiiTi TOYKy mepecedeHus MeauaH
TPEYTOJIbHUKA.

6. Manbi mpsambie: 2X +6 Yy —5=0,5y—4=0,2x — 3y =0,2x + 5 = 0. Moctpouts 3111

psAMBIC B HeKapTOBOﬁ CUCTECMC KOOpANHAT.

7. 3anmcars ypapHenusa npambix X +4 Yy —1=0; X —3y+4=0;3 X——y+ 8 =0sBune

a) YpaBHEHHUH MPSMBIX B OTPE3Kax;

0) ypaBHEHHUH NMPSAMBIX C YIIIOBBIM KO3()(DUIIUEHTOM, 3alTUCaTh 3HAYEHUS YTIIOBBIX KO PHUIIMEHTOB.

8. Haiitu yron mexay npsimbimu 2X — Y+ 1 =0uX+4y—5=0.

9. Hamnwmcatp ypaBHeHue BoicoTsl AD Tpeyronsuuka ABC, ecnu A(3;-4), B(2;2), C(-5;0).

10. Janbr Touku A(3;-4) m B(2;2). 3anucare ypaBHeHHE NpsMoi, mpoxozasmiend depe3 Touky C(-5;0)
napajuieabHo npssmoi AB.

BAPUAHT 5

1. M300pa3uTth Ha IMJIOCKOCTH B JICKAPTOBOM cucteMe koopauHat Touku A(1;6), B(2;-4), C(-5;0), D(- 1;8).



2. Haiitu paccrosiaue mexxy Toukamu A(8;2) u B(-3;7).

\AM\ 2

3. Hanbl Touku A(5;8) u B(2;-5). Touka M nexur Ha nipsimoii AB 1 u3BecTHO, 4TO = ~ « Haiitn

KOOpJIUHATHI TOUKU M.

4. Jlanbl BepiiuHbl Tpeyroibauka A(1;-6), B(2;2), C(-3;7).3anucare ypaBHEHUS CTOPOH
TpeyrojbHuka. Caenats 4epTex B CUCTEME KOOPIUHAT.

5. Hanbl Bepmmubl TpeyrosnbHuka A(l;-6), B(2;2), C(-3;7). Hailftu Touky mnepecedeHusi MeauaH
TPEYroJbHUKA.

6. Hanbi mpsmbie: 2X + Yy —12=0,3x—4=0,2x+5y =0,y — 1 =0 . llocrpouts 511t
IpsiMbI€ B IGKAPTOBOM CHCTEME KOOPIUHAT.

7. 3anmcars ypasHenus nmpsambix 2X + 8y — 1 =0;5x—3y+2=0;4x y+ 8 =0 B Buge
3

a) YpaBHEHHUH MPSMBIX B OTPE3Kax;

0) ypaBHEHUH NPSIMBIX C YTIOBBIM KO3 PHUIIMEHTOM, 3aIMCaTh 3HAUEHUS YIIIOBBIX KOA(D(HUIIMEHTOB.

8. Haiitu yron mexay npsimbimu 2X — 5 ¥y +3=0u22x+y—5=0.

9. Hamnwmcarp ypaBuenue Boicotsl AD Tpeyronsuuka ABC, ecnu A(1;-6), B(2;2), C(-3;7).

10. Jaubr Touku A(1;-6) u B(2;2). 3ammcarh ypaBHEHHE NpsIMOM, mpoxozsiieid yepe3 Touky C(-3;7)
napajuieabHo npsamon AB.

BAPUAHT 6

1. M300pa3uth Ha MJIOCKOCTH B JEKapTOBOM cucteMe KoopauHat Touku A(5;3), B(0;-2), C(-10;2), D(-
3;-4,5).
2. Haiitu paccrostuue Mexay Toukamu A(2;2) u B(-3;8).

AM 4

3. Hanbl Touku A(-5;8) u B(1;-5). Touka M nexxut Ha nipsimoii AB 1 u3BecTHO, 4TO =y

Haiitn koopaunats! Touku M.

4. Jlausl Bepiunbl Tpeyroibauka A(1;-6), B(2;2), C(-3;7). 3Bammcarb ypaBHEHHS CTOPOH
TpeyroipHuKa. Cenars 4epTex B CUCTEME KOOPINHAT.

5. Hansl BepmmHbl TpeyrompHuka A(1;-6), B(2;2), C(-3;7). Halitu Touky mnepeceueHuss MeauaH
TPEYTOJIbHUKA.

6. Hamsl npsmbie: 2X + 3y — 2 =0,7y —4=0,2x — 9 y =0, 3x + 5 = 0. octpouts 5111

IpsAMBbIE B 1€KapTOBOIl cUCTEME KOOPIMHAT.
7. 3anmcars ypaeHenus mpsambix X + 8y —1=0;2x—y+5=0;— x— y + 8 = 0 B Buzne
3

a) YpaBHEHHUH NMPSAMBIX B OTpe3Kax;

0) ypaBHEHHUH NPSIMBIX C YIIIOBBIM KO3(DPHUIIMEHTOM, 3aMKcaTh 3HAYEHHUS YTITIOBBIX KOA(PHHUIINEHTOB.

8. Haiitu yron mexay nmpsimbimu 12X — 3y +1=0ux+2y—5—0.

9. Hamnucarp ypaBHenue BoicoThl AD Tpeyromsauka ABC, eciiu A(1;-6), B(2;2), C(-3;7).

10. Jaubr Touku A(1;-6) u B(2;2). 3anmcaTh ypaBHeHHE MpsMOM, mpoxoisiieid yepe3 Touky C(-3;7)
napajuiesapHo npsiMoit AB.



BAPUAHT 7

1. M300pa3uth Ha IUIOCKOCTH B JEKapTOBOW cucteme koopauuHat touku A(1;2), B(0;-12), C(-4;2), D(-
7;-8).

2. Haiitu paccrosiaue Mexay Toukamu A(3;2) u B(-5;4).
\AM\_ 5

3. Janbl Touku A(-4;8) u B(-1;-5). Touka M nexxut Ha nipsimoit AB 1 u3BecTHO, 4TO

Haiitn koopauHats! Touku M.

4. ]Jlanbl BepmuHbI TpeyroibHuka A(2;-6), B(3;1), C(-4;7). 3anmucarh ypaBHEHUS CTOPOH TPEYrOJIbHUKA.
CraenaTh 4yepTex B CHCTEME KOOPIMHAT.

5. Jlanpl BepmuHbl TpeyronbHuka A(2;-6), B(3;1), C(-4;7). Haiitm TOuKy mnepecedeHus MeauaH
TPEYroJIbHUKA.

6. dausl npambie: 2X + 3y —5=0, 3y—0,5=0, 2x+9y=0,X— 2,5 =0 . Hocrpouts

3TH NPSIMbIE B IEKAPTOBOM CUCTEME KOOpJMHAT.

7. 3anucatp ypasrenns npambix /X +8y—1=0; 2x+8y+5—0; —X—y+8

— 0=
BHJIE

a) YpaBHEHUH MPSAMBIX B OTPE3Kax;

0) ypaBHEHHUH MPSMBIX C YTIIOBBIM KO (DUIIUEHTOM, 3aITUCATh 3HAYEHUS YTIIOBBIX KO PHUIIMEHTOB.

8. Haiiru yron mexuy npsmbimu 2X — Y +1=0uX+2y—5=0.

9. Hamwmcatp ypaBHeHue BoicoThl AD Tpeyronbuuka ABC, eciiu A(2;-6), B(3;1), C(-4;7).

10. Jaubr Touku A(2;-6) u B(3;1). 3anucath ypaBHEHHE NpsSIMOM, mpoxojsimei yepe3 Touky C(-4;7)
napasienbHo npsimon AB.

BAPUAHT 8

1. M300pa3uTh Ha IUIOCKOCTH B JeKapTOBO# cucteme koopauHat Touku A(1;0), B(0;-2), C(-3;2), D(-4;- 5).
2. Haiitu paccrostuue Mexay Toukamu A(1;3) u B(-3;5).

\AM\ 4
3. Hanbl Touku A(5;8) u B(-2;-5). Touka M nexxut Ha nipsimoii AB 1 u3BeCTHO, 4TO {ﬂA} =

Haiitn xoopaunatel Touku M.

4. Jlaubl BepIIuHbBI TpeyroibHuka A(4;-6), B(2;3), C(-5;5). 3anucarh ypaBHEHUSI CTOPOH
TpeyrojabHuka. Chenare 4epTex B CUCTEME KOOPAUHAT.

5. Jlanel BepmmHbl TpeyroiabHuka A(4;-6), B(2;3), C(-5;5). Haiitu Touky mnepecedeHuss MeauaH
TPEYrOJIbHUKA.

6. Jauwl npsambie: 2X + 12y — 1 =0,7y — 4 =0,2x + 5y = 0, 3x — 5 = 0. ocTtpouts 3t11

IpsIMbIE B IEKApPTOBOM CHCTEME KOOPINHAT.

cac.cal.,*a
7. 3anmcarb ypaBHeHus mpsambix 3X + 2y —5=0;2x — 5y +5=0; xéy + 6 =0 B BUIC

a) YpaBHEHHUH NMPSAMBIX B OTpe3Kax;

0) ypaBHEHHUH NPSAMBIX C YIIIOBBIM KO3()(DUIIUEHTOM, 3aITUCaTh 3HAYEHUS YTTIOBBIX KO PHUIIMEHTOB.

8. Haiitu yron mexay npambimu 2X — 6 Y+ 1 =0ux+5y—4 =0,

9. Hanwmcatp ypaBHeHue BoicoThl AD Tpeyronsuuka ABC, eciiu A(4;-6), B(2;3), C(-5;5).

10. Janubr Touku A(4;-6) um B(2;3). 3anmcare ypaBHeHHE NpsMoM, mpoxozsmiend depe3 Touky C(-5;5)
napajuieapHo npssmon AB.



BAPUAHT 9

1. M300pa3uth Ha IUIOCKOCTH B JEKApTOBOM cucteme koopauHat Touku A(1;9), B(0;-14), C(-5;11), D(-
9;-8).
2. Haiitu paccrosiaue Mexay Toukamu A(4;2) u B(-3;5).

\AM\ 2
. Al = .
3. Janbr Toukn A(-1;1) u B(2;-9). Touka M nexut Ha npsimoii AB u u3BecTHO, 4TO {ﬂ—l y ¢ Haiitn

KOOpJZHMHATBI TOYKH M.

4. Jlanwl BepmuHbI Tpeyronbauka A(3;-9), B(2;10), C(-5;11). 3anucatb ypaBHEHHUS CTOPOH
TpeyrojapbHuKa. Caenats 4epTex B CUCTEME KOOPIUHAT.
5. Jlanpl Bepmmubl TpeyroidbHuka A(3;-9), B(2;10), C(-5;11). Haiitm Touky mepecedeHUs MeauaH
TPEYrOJbHUKA.
6. Jlanbi mpameie: 2X + 3y — 5 =0,3y--=0,2x+ 0,3y =0, X + 2 = 0 . Ilocrpouts 311
4

IIpsAMBIC B HeKapTOBOﬁ CUCTCMC KOOpAUHAT.
......... 2. _q

7. 3amucarth ypaBHEHHs IPSIMbIX 3x + 3y— 1=0;2x—1,5y+ 5=0 X~y + 8
=0 B BUJIE 3

a) YpaBHEHUH MPSAMBIX B OTPE3Kax;

0) ypaBHEHHUH MPSAMBIX C YTIIOBBIM KO3 (DUIIMEHTOM, 3aITMCaTh 3HAYCHUS YIIIOBBIX KO (OUIIEHTOB.
8. Haiitu yron mexay npambimu 2X — Y+ 3 =0uX —3y—5=0.

9. Hanwmcatp ypaBHenue BoicoTsl AD Tpeyronsuuka ABC, eciu A(3;-9), B(2;10), C(-5;11).

10. Jausr Touku A(3;-9) u B(2;10). 3amucars ypaBHeHHE MPsAMOi, mpoxosiieii yepe3 Touky C(-5;11)
napajuienpHo npsimoit AB.

BAPHUAHT 10

1. H300pa3uth Ha MIIOCKOCTH B IeKapTOBO# crcteMe koopauHat Touku A(0;3), B(2;-4), C(-6;2), D(-1;- 9).
2. Haiitu paccrosiaue Mexay Toukamu A(2;2) u B(-3;9).

AM 4

3. Hanbi Touku A(-7;8) u B(2;-1). Touka M nexxut Ha nipssimoii AB 1 u3BeCcTHO, 4TO

Haiitn koopaunaats! Touku M.

4. Jlaubl BepinuHbl Tpeyroiabauka A(1;-2), B(2;1), C(-5;4). 3anucats ypaBHEHHUS CTOPOH
TpeyroipHuKa. Cenars 4epTex B CUCTEME KOOPINHAT.

5. [lanwl Bepmunbl Tpeyronsuuka A(1;-2), B(2;1), C(-5;4). Haiftu Touky nepecedeHus: MeIuaH
TpPEYroJbHUKA.

6. Jauel npamele: —X + 3y — 12 =0, 3y = 1

0 2X ——V = O.,.O,ZX +.5 = 0. IocTpouTs >1H

IIPSAMBIE B JIEKAPTOBOW CHCTEME KOOP/IMHAT.
X—y+10=0;x---y+ 8 =0 BBuze
7. 3anmcarb ypasHeHus npsambix 3X + Y — 4 = 0; 8

a) ypaBHEHHUU IPSMBIX B OTPE3Kax;
0) ypaBHEHUH NPSMBIX C YTIOBBIM KO3()PHUIIMEHTOM, 3aIicaTh 3HAUEHUS YIIIOBbIX KO (UIIMEHTOB.



8. Haiitu yron mexay npsmbimu 2X — 4 y+1=0ux+4y—5=0.

9. Hamucars ypaBaenue BoicoThl AD Tpeyromsuuka ABC, eciiu A(1;-2), B(2;1), C(-5;4).

10. Hanbl Touku A(1;-2) u B(2;1) 3anucars ypaBHEHUE PSIMOM, mpoxosiieii yepe3 Touky C(-5;4)
napajuiespHo npsimMoit AB.

BAPUAHT 11

1. M3006pa3uth Ha IJIOCKOCTH B IeKapTOBOii cucteme koopauHat Touku A(1;0), B(0;-2), C(-3;2), D(-5;- 2
2. Haiitu paccrossane mexay Toukamu A(-5;2) u B(3;4).

\AM\ 1
3. Janbl Touku A(-3;8) u B(2;5). Touka M nexut Ha npssmold AB 1 ©3BeCTHO, 4TO {ﬂAI =« Haiftu

KOOPJAMHATBI TOYKHA M.

4. Jlansl BepmmHbl TpeyroiabHuka A(2;6), B(1;1), C(-5;3). 3anucarh ypaBHEHHUS CTOPOH TPEYTroOJbHUKA.
CrnenaTp 4yepTex B CHCTEME KOOPIMHAT.

5. Hanbl BepmuHbl TpeyroiabHuka A(2;6), B(1;1), C(-5;3). Haiitu Touky mnepecedeHHUs MeauaH
TPEYroJIbHUKA.

6. Janbl npambie: 2X + 3y =0,3y —4x+5=0,2x+3 =0,y + 5 =0 . [Toctpouts 3111 npsimbie

B JIEKAPTOBON CUCTEME KOOP/IMHAT.
7. 3anumcats ypauenus npambix 3X + 12y —1=0;— X —3y+5=0;X—0,3y+8=0s

BUJIE
a) YpaBHEHUH MPSAMBIX B OTPE3Kax;
0) ypaBHEHHUH NMPSMBIX C YTIIOBBIM KO (DUIIUEHTOM, 3aITUCATh 3HAYEHUS YTIIOBBIX KOO PHUIIMEHTOB.

8. Haiitu yron mexay npsmbimu 2X — Y+ 1 =0ux+ 4y —5=0.

9. Hamwmcatp ypaBHeHue BoicoThl AD Tpeyronsuuka ABC, eciiu A(2;6), B(1;1), C(-5;3).

10. [ansr Touku A(2;6) u B(1;1). 3anucare ypaBHeHHE NPSIMOiA, Tipoxoasiiel yepe3 Touky  C(-5;3)
napajuiespHo npsiMmoit AB.

BAPUAHT 12

1. M3006pa3uTth Ha IIIOCKOCTH B JA€KapTOBOi cucteMe koopauHat Touku A(1; 1), B(0;-2), C(-5;3), D(-1;- A,
2. Haiitu paccrostuue Mexay Toukamu A(5;2) u B(-6;4).

\AM\ 2
3. Hanbl Touku A(-7;8) u B(8;-5). Touka M nexxut Ha nipsimoii AB 1 u3BecTHO, 4TO {ﬂA} = .

Haiitn xoopaunate! Touku M.

4. Hanbl BepminHbl TpeyronbHuka A(13;-6), B(1;1), C(-2;7). 3anucaTe ypaBHEHHs] CTOPOH TPEYrOJIbHUKA.
Crnenatp 4epTex B CUCTEME KOOPAMHAT.

5. Janbel Bepmmubl TpeyroiabHuka A(13;-6), B(1;1), C(-2;7). Haiitu Touky mnepeceueHuss MeauaH
TPEYrOJIbHUKA.

6. Hauel npameie: 2X + 3y — 13 =0, 14y —4 =0, 2x+ 15y= 0, X +

1,6 = 0. Moctpouts

9TH NPSIMBIE B IEKAPTOBOM CHCTEME KOOPAHMHAT.

O....... N 1 [0 cn1i.,.on
7. 3anmcarh ypaBHeHus mpsambix X + Y — 7 =0;8x —y +5=0; x-éy + 8 = 0 B BUZE

a) YpaBHEHUH MPSAMBIX B OTpPE3Kax;



0) ypaBHEHHUU MPSMBIX C YTIIOBBIM KO3 GUIIMEHTOM, 3aiCcaTh 3HAYEHUS YTIOBBIX KO PHUITMESHTOB.
8. Haiitu yron mexay npsimbimu 20X — 13y +1=0ux+2y—15=0.
9. Hammucars ypaBuenue BoicoThl AD Tpeyromsarka ABC, eciin A(13;-6), B(1;1), C(-2;7).

10. Janst Touku A(13;-6) m B(1;1). 3anucate ypaBHeHUe HpsMoi, mpoxousieii yepe3 touky C(-2;7)
napajuienabHo npsiMmon AB.

BAPUAHT 13

1. HM300pa3uTh Ha IJIOCKOCTH B JcKapTOBOi crctemMe koopaunat touku A(0;1), B(3;-2), C(-5;8), D(-1;- 2).
2. Haiitu paccrosaue Mexay Toukamu A(4;2) u B(-6;5).

\AM\_ 3

3. [Janwl Touku A(-7;9) u B(8;-3). Touka M nexxut Ha npsiMmoit AB u u3BeCTHO, 4TO = ~, Haiitu

KOOpJZHMHATBI TOYKH M.

4.  Jlansl BepuuHbl Tpeyroiabuuka A(3;-6), B(1;1), C(-2;7). 3anucarb ypaBHEHHUSI CTOPOH TPEYrOJIbHUKA.
CrenaTh yepTex B CUCTEME KOOP/IMHAT.

5. Jaubl BepmmHbl TpeyroapHuka A(3;-6), B(1;1), C(-2;7). Haiitu Touky mnepecedueHus MeAuaH
TPEyroJIbHUKA.

6. Jaubl npsameie: 2X + 3y — 13 =0, 14y —4 =0, 2x +15y=0,X
+ 1,6 = 0. Hocrpouts
3TH MpsIMbIE B JIEKApTOBOM CUCTEME KOOPAUHAT.

7. 3anmcars ypaeHenusa mpsambix X + Y — 7 =0; 3y —4X+5=0; X - y+ 8 =0 B Buzne
9

a) YpaBHEHHUH MPSMBIX B OTPE3Kax;

0) ypaBHEHHUH NPSIMBIX C YIIIOBBIM KO3(DPHUIIHMEHTOM, 3alCcaTh 3HAYECHUS YTIIOBBIX KOA((PUIIMEHTOB.
8. Haiitu yron mexay npsambimu 2X + 7y — 17 =0u X +2y—15=0.

9. Hanwmcatp ypaBHenue BoicoTsl AD Tpeyronsuuka ABC, ecniu A(3;-6), B(1;1), C(-2;7).

10. JlaHbI
touku A(3;-6) u B(1;1). 3anucate ypaBHEHUE NPSAMOIL, TPOXOIALICH Uepe3 TOUKY C(-2;7)
napajulespHo npsmMoit AB.

BAPHUAHT 14

1. M300pa3uTh Ha MUIOCKOCTH B IEKapTOBOM cucteMe koopauHat Touku A(1;4), B(0;-5), C(-5;6), D(-7;- 8).
2. Haiitu paccrosiaue mexay Toukamu A(1;8) u B(-9;4).

\AM\ 2

3. [Jansl Touku A(-11;8) u B(12;-5). Touka M nexut Ha npsiMoii AB u U3BECTHO, 4TO ="3"

Haiitn xoopaunatel Touku M.

4. Jlaubl BepiiuHbl Tpeyroiabauka A(14;-6), B(5;1), C(-6;7). 3anucaTh ypaBHEHUS CTOPOH
TpeyrojabHuka. CaenaTe 4epTex B CUCTEME KOOPAUHAT.

5. Jlanel Bepmmubl TpeyroiabHuka A(14;-6), B(5;1), C(-6;7). Haiitu Touky mnepeceueHuss MeauaH
TPEYrOJIbHUKA.

6. Janbi mpsmeie: 2X + 7y — 17 =0,3y—18 =0, 2x+9 y =0, 2x + 5 = 0. Hocrpouts

3TH MpsIMbIE B IEKapTOBOM CHCTEME KOOpPMHAT.

7. 3anucare ypasaenus npsambix 3X + 2y — 1 =0 ;
2x—2,2y+5=0; 3x——y+8=0ssuzre

a) YpaBHEHHUH MPSMBIX B OTPE3Kax;

0) ypaBHEHHUH NPSAMBIX C YIIIOBBIM KO3()(DUIIMEHTOM, 3arucaTh 3HAYEHUS YTITIOBBIX KO PHUIIMEHTOB.



8. Haiitn yron mexay nmpsimbimu 2X — 2,4y +1=0ux+2,5y—5=0.

9. Hanucarp ypaBHenue BoicoThl AD Tpeyronsauka ABC, eciin A(14;-6), B(5;1), C(-6;7).

10. JlaHb1
touku A(14;-6) u B(5;1). 3anucars ypaBHEeHUE IPSAMOI, MPOXOIALIEH Yepe3 TOUKY C(-6;7)
napajuienabHo npsiMon AB.

BAPUAHT 15

1. M300pa3uth Ha IIIOCKOCTH B IEKapTOBOM crcteme koopauHat Touku A(1;5), B(0;6), C(-7;2), D(8;- 8).
2. Haiitu paccrosinue mexay Toukamu A(9;2) u B(0;4).

\AM\ 2
3. [Janw Toukn A(-1;2) u B(2;-2). Touka M nexxut Ha npsiMmoit AB u U3BeCTHO, 4TO iﬂA} - .

Haiitun koopaunatel Touku M.

4. Jlauwl BepiuuHbl Tpeyroibauka A(3;-4), B(5;1), C(-6;7). 3anucarb ypaBHEHUS! CTOPOH
TpeyroipHuka. Crenars 4epTex B CUCTEME KOOPJIMHAT.

5. Hauel Bepmmubl TpeyroibHuka A(3;-4), B(5:;1), C(-6;7). Haiitu Touky mepeceucHHs MeauaH
TPEYroJIbHUKA.

6. Hausl npsambie: 2X + 3y — 7 =0,2y —9=0,X+8 y=0,3X + 5 = 0. Hocrpouts 5111

IpsIMbIE B IEKApPTOBOM CUCTEME KOOPINHAT.

7. 3amucats ypaBHenus mpsimbix 3X + Yy —1=0; 2X—3y+3,2=0; 3X——y+8=0

B

BUJIC

a) ypaBHEHHUU NPSMBIX B OTPE3Kax;

0) ypaBHEHHUU MPSMBIX C YTIIOBBIM KO3 HUIIMEHTOM, 3aMKicaTh 3HAYEHUS YTIOBBIX KOA(DPHUITMESHTOB.

8. Haiiru yron mexny npambimu X — 3,4y +1=0ub5X+y—3=0.

9. Hamwmcatp ypaBHeHue BoicoThl AD Tpeyronsuuka ABC, eciiu A(3;-4), B(5;1), C(-6;7).

10. Jaubr Touku A(3;-4) u B(5;1). 3anucath ypaBHeHHE NpsMoM, mpoxozsiien 4yepe3 Touky C(-6;7)
napajuiespHo npsiMmoit AB.

BAPHUAHT 16

1. M3006pa3uTh Ha MIIOCKOCTH B IEKAPTOBOM crcTeMe KoopauHaT ToukHu A(6;3), B(7,0), C(-8;2), D(-9;- 8).
2. Haiitu paccrosiaue mexay Toukamu A(10;2) u B(-3;4).

AM |
3. Hanbl Toukn A(-11;8) u B(2;-5). Touka M nexwur Ha npsimoii AB 1 n3BecTHO, 4TO =

Haiitn koopaunaats! Touku M.

4. lanbl BepiuHbl TpeyroiabHuka A(13;-6), B(2;7), C(-5;3). 3anucarh ypaBHEHUSI CTOPOH
TpeyrojbHuKka. CaenaTs 4epTex B CUCTEME KOOPIMHAT.

5. Hansl Bepmuubl TpeyroiapHuka A(13;-6), B(2;7), C(-5;3). HaiiTu Touky mnepecedeHHs] MeauaH
TPEYroJbHUKA.

6. Hans mpsivpie: 2X + 3y —16=0,3y—7=0,2X=0,X+ 5y =0 . [Mocrpouts 3111
npsiMble B IEKapTOBOM cUCTEME KOOPANUHAT.

7. 3anucatb ypauenus npsambix 2X — 3y +5=0; X — 0,4 y + 8 = 0 B Buze

a) YpaBHEHHUH MPSMBIX B OTPE3Kax;

0) ypaBHEHHUH NPSAMBIX C YIIIOBBIM KO3()(DUIIUEHTOM, 3alTUCaTh 3HAYEHUS YTIIOBBIX KO PHUIIMEHTOB.

8. Haiitn yron mexny npsmbimu 2X — 13y +1=0uX+y—5=0.



9. Hammucars ypaBuenue BoicoThl AD Tpeyromsuuka ABC, eciiu A(3;-6), B(2;1), C(-5;7).
10. Janbl Touku A(3-6) m B(2;1). 3amucare ypaBHeHHE MNpsMoid, mpoxousieii depe3 Touky C(-5;7)
napajuienabHo npsiMmon AB.

BAPUAHT 17

1. M300pa3uth Ha IUIOCKOCTH B JAeKapTOBOi cucteme koopauHat Touku A(1;3), B(0;-4), C(-5;2), D(-1;- 8).
2. Haiitu paccrosaue mexay Toukamu A(1;2) u B(-3;4).
\AM\ 2

3. [Janwl Toukn A(-1;8) u B(2;-5). Touka M nexut Ha npsiMmoiit AB 1 u3BeCTHO, 4TO =~

Haiitu koopaunatel Touku M.

4. Jlanbl BepiuuHbl Tpeyroibauka A(3;-6), B(2;1), C(-5;7). 3anucarb ypaBHEHUsI CTOPOH
TpeyrojbHuka. CaenaTs 4epTex B CUCTEME KOOPIUHAT.

5. Haubl Bepmmubl TpeyroibHuka A(3;-6), B(2;1), C(-5;7). HailfTu Touky mnepece4eHUsi MeauaH
TpPEYroJbHUKA.

6. Jaubi npsmeie: 2X + 3y — 12 =0,3y—4=0,2x+ y =0, X + 5 = 0 . Hocrpours 5111

IIpsAMBIC B HeKapTOBOﬁ CUCTCMC KOOpAUHAT.

7. 3amucats ypaBHenus npsimbix 3X + 8y —1=0;2X+y+5=0; X ——y + 8 =0 B Buze

a) YpaBHEHHUH MPSMBIX B OTPE3Kax;

0) ypaBHEHHUH NPSIMBIX C YTIOBBIM KO3()PHUIIMEHTOM, 3aIMCaTh 3HAUEHUS YIIIOBBIX KOA(D(UIIMEHTOB.

8. Haiitu yron mexay npsimbimu 2X — 1,2y +1=0uX+5y—1—0.

9. Hanwmcatp ypaBHenue BoicoTsl AD Tpeyronsuuka ABC, ecnu A(13;-6), B(2;7), C(-5;3).

10. Jaubr touku A(13;-6) u B(2;7). 3anucarh ypaBHEHHE HpsMOH, mpoxomsieii yepe3 touky C(-5;3)
napajuieabHo npsamon AB.

BAPUAHT 18

1. H300pa3uth Ha MIIOCKOCTH B IeKapTOBO# crcteme koopauuat Touku A(1;2), B(3;-4), C(-5;0), D(-1;- 3).
2. Haiitu paccrosiaue Mexay Toukamu A(5;2) u B(-4;4).

\AM\ 3
o Al — o
3. Hanbl Toukn A(6;8) u B(2;-1). Touka M nexut Ha nipsimoii AB u u3BecTHO, 4TO {ﬂ—l = y * Haiitn

KOOpAUHATBI TOUYKH M.

4. Jlauwl BepinuHbl Tpeyroiabauka A(13;-6), B(2;7), C(-5;3). 3anucaTh ypaBHEHHUS CTOPOH
TpeyrojabHuka. CaenaTs 4epTex B CUCTEME KOOPAUHAT.

5. Janel Bepmmubl TpeyroiabHuka A(13;-6), B(2;7), C(-5;3). Haiitu Touky mnepeceueHuss MeauaH
TPEYrOJIbHUKA.

6. Jausl npameie: 2X +5 y— 12 =0, 3y—4X=02+y=0,X—25=0.
[Toctpouts 311
IpsiIMbI€ B IEKApTOBOM CHCTEME KOOPIUHAT.

7. 3anucaTh ypaBHEHUS MPSMBIX
3X+8y—6=0:2X—3y+15=0; 2X — — y+8=0 8 sune

a) ypaBHEHHUU IPSMBIX B OTpE3Kax;

0) ypaBHEHHUH NPSIMBIX C YIIIOBBIM KO3(DPHUIIMEHTOM, 3aMKcaTh 3HAUE€HUS YIIIOBbIX KO (UILIMEHTOB.

8. Haiitu yron mexay npsmbimu OX — Yy +1=0uX+6 y—5=0.



9. Hammucars ypaBuenue BoicoThl AD Tpeyromsauka ABC, eciiu A(13;-6), B(2;7), C(-5;3).
10. Janst Touku A(13;-6) m B(2;7). 3anucate ypaBHeHUe HpsMoi, mnpoxomsiieii yepe3 Touky C(-5;3)
napajuienabHo npsiMmon AB.

BAPHUAHT 19

1. M306pasuts Ha MIOCKOCTH B IEKapTOBOIi cucteMe KoopauHat Touku A(9;3), B(0;-8), C(-7;2), D(-6;- 8).
2. Haiitu paccTosHue Mexay Toukamu A(5;2) u B(-4;4).

\AM\ 1
3. Iansl Touku A(-3;8) u B(2;-2). Touka M nexut Ha npsmoii AB 1 U3BeCTHO, 4TO iﬂA} - .

Haiitu koopaunatel Touku M.

4. Jlanbl BepUIMHEI TPEYTOJIbHUKA A(0;-6), B(1;1), C(-2;7). 3anucaTh ypaBHEHHs CTOPOH
TpeyrojbHuka. CaenaTs 4epTex B CUCTEME KOOPIUHAT.

5. Jlanbl BepmmHbl TpeyronbHuka A(0;-6), B(1;1), C(-2;7). Haiitm TouKy nepecedeHus MeauaH
TpPEYroJbHUKA.

6. Haupl npsambie: 2X + 3y — 3 =0,—y—4=0,2x+5y=0,6x+ 5 = 0 . octpours 5111
4

IpsIMbIE B IEKapTOBOM CHCTEME KOOPIUHAT.
O0.,CAl,AA

7. 3anmcaTh ypaBHEHHS HpSIMBIXO?)X + 8y - 7 =0; 2x—8y+5 =0, X—
—y+ 9 = OB Buze

a) YpaBHEHHUH MPSMBIX B OTPE3Kax;

0) ypaBHEHUH NPSIMBIX C YTIOBBIM KO3 PHUIIMEHTOM, 3aIMCaTh 3HAUECHUS YIIIOBBIX KOA(D(UIIMEHTOB.

8. Haiitu yron mexay npsambimu 2X — 10y +1=0u X+ 11y —5=0.

9. Hanwmcarp ypaBHenue BoicoTsl AD Tpeyronsauka ABC, ecnu A(0;-6), B(1;1), C(-2;7).

10. Hanbi Touku A(0;-6) u B(1;1). 3anucars ypaBHEeHHE NPsIMOi, mpoxoasiieii yepe3 Touky  C(-2;7)
napajuieabHo npssmon AB.

BAPUAHT 20

1. HN300pa3uTh Ha MJIOCKOCTH B JeKapToBO#l cucteme koopauHat Toukd A(1,5;3), B(0;-2), C(-5;2,2),
D(-3;-8).
2. Haiitu paccrostuue Mexay Toukamu A(4;2) u B(-3;5).

\AM\ 1
3. Hansl Touku A(-1;8) u B(2;-5). Touka M nexuT Ha npsimoit AB u u3BecTHO, UTO {ﬂAf =

Haiitn koopaunaats! Touku M.

4. lanbl BepinHbl TpeyroiabHuKa A(3;-7), B(2;8), C(-5;9). 3amucarb ypaBHEHHUS CTOPOH
TpeyrojbHuKka. CaenaTs 4epTex B CUCTEME KOOPAUHAT.

5. Hansl Bepmmnbl TpeyronbHuka A(3;-7), B(2;8), C(-5;9). Halitu Touky mnepeceueHuss MeauaH
TPEYroJbHUKA.

6. Jlansl npameie: 11x + 3y—12 =0, 3y— 1,2=02x+13=0,X+ 5y+4 =0.

[TocTponTh 3TH IpsIMBIE B IEKaPTOBOM CUCTEME KOOPIHMHAT.
7. 3anmcars ypasHenus mpsmbix 3X + 8y — 15=0;2x—6y+1=0;x y+ 8 =0 B Buge

a) ypaBHEHHUH NPSMBIX B OTPE3Kax;
0) ypaBHEHUH NPSIMBIX C YIIIOBBIM KO3(DPHUIIMEHTOM, 3alicaTh 3HAYEHUS YTIIIOBBIX KO3 (PUIIMEHTOB.



8. Haiitu yron mexay npsameimu 2X — 8 Y+ 9 =0ux+ 2y = 0.

9. Hamucars ypaBuenue BoicoThl AD Tpeyromsuuka ABC, eciiu A(3;-7), B(2;8), C(-5;9).

10. [anbl Touku A(3;-7) u B(2;8). 3anucarh ypaBHEHHE PIMOM, mpoxosiiei yepe3 Touky  C(-5;9)
napajuiespHo npsimMoit AB.

BAPUAHT 21

1. M300pa3uTh Ha IUIOCKOCTH B JAeKapToBOii cucreMe koopaunat touku A(1; 1), B(0;-2), C(-5;5), D(-6;- 8).
2. Haiitu paccrosiaue mexay Toukamu A(1;7) u B(-8;4).

\AM\ 2
3. [Janw Toukn A(-1;0) u B(9;-5). Touka M nexxut Ha npsiMmoit AB u u3BeCTHO, 4TO iﬂA} =

Haiitu koopaunatel Touku M.

4. Jlanbl BepmmHbl Tpeyroabuuka A(12;-6), B(3;1), C(-4;7). 3anucaTh ypaBHEHUSI CTOPOH TPEYTOJIbHUKA.
Cnenatp 4epTeX B CUCTEME KOOPIUHAT.

5. Hanbl BepumHbl TpeyronbHuka A(12;-6), B(3;1), C(-4;7). Haiitu Touky mnepecedyeHus MeauaH
TpPEYroJbHUKA.

6. Jaubl npsmeie: 2X + 5y —2=0,3y—6x=0, 2+ y =0,X+ 1,5 =0 . Hocrpouts 311

TIPSIMBIE B IEKAPTOBOI CHCTEME KOOD/IMHAT.
7. 3anmcars ypasuenus mpsambix 3X + Oy —2=0;2x—9y+1=0;4x—— y+ 8 =0sBuze

a) YpaBHEHUH MPSAMBIX B OTPE3Kax;

0) ypaBHEHHUH MPSAMBIX C YIIIOBBIM K03 puiimeHTOM, 3armcaTh 3Ha4YCHUS YIIIOBBIX KOA(HUITMEHTOB.

8. Haiitu yron mexny npsambimu 2X — 14y +1=0ux+2y—5=0.

9. Hanwmcatp ypaBHenue BoicoTsl AD Tpeyronsuuka ABC, eciu A(12;-6), B(3;1), C(-4;7).

10. Jaubr touku A(12;-6) u B(3;1). 3anmcarh ypaBHEHHE HpsSMOM, mpoxosiied uepe3 Touky C(-4;7)
napajuiespHo npsimot AB.

BAPHUAHT 22

1. M300pa3uth Ha TIOCKOCTH B JA€KapTOBOM cucteme koopauHat touku A(1;2), B(0;9), C(-4;2), D(- 1;0).
2. Haiitu paccrosiaue Mexy Toukamu A(1;6) u B(0;4).

IAM| 7
3. [Hansl Touku A(-1;0) u B(6;-5). Touka M nexuT Ha npsimoit AB u u3BecTHO, 4TO {ﬂAf =

Haiitn koopaunHats! Touku M.

4. Jlauwl BepinuHbl Tpeyroibauka A(3;6), B(2;-1), C(-5;-7). 3ammcarh ypaBHEHHS CTOPOH
TpeyroipHuKa. Cenars 4epTex B CUCTEME KOOPINHAT.

5. Jlauel BepmuHbl TpeyronbHuka A(3:;6), B(2;-1), C(-5;-7). HalitTu Touky mnepeceueHuss MeauaH
TPEYTOJIbHUKA.

6. Jambimpsambie: 2X + 3y —1=0,3y+4x=0,2x+1,5=0,y + 0,5=0 . IMocrpouts 5tn

MpsiIMbIE B IEKapTOBOM CHCTEME KOOPINHAT.

7. 3anmcarh ypaBHeHuA IpsMbIX X + Y — 7 =0;2x— 6 y+5=0;4x-y + 8 = 0 B BUzne
a) YpaBHEHUH NMPSAMBIX B OTpE3Kax;
0) ypaBHEHHUH NMPSAMBIX C YTIIOBBIM KO3()(DUIIUEHTOM, 3alTUCaTh 3HAYEHUS YTTIOBBIX KO PHUIIMEHTOB.

8. Haiitu yron mexay npambimu 2X + Yy +10=0uX — 2y —5=0.
9. Hamucarp ypaBHenue BoicoThl AD Tpeyronsuuka ABC, eciiu A(3;6), B(2;-1), C(-5;-7).



10. Hdauwr Touku A(3;6) u B(2;-1). 3anucats ypaBHEHHE HpsSMOM, mpoxoasiiei depe3 Touky C(-5;-7)
napasienabHo npsiMon AB.

BAPUAHT 23

1. M306pa3uTh Ha MIOCKOCTH B AeKapToBoii cucteme koopaunat Touku A(2,5,—1) , B(4;4), C(- 1,2;2),
D(0;-8).
2. Haiitu paccrosiHue Mexy Toukamu A(6;-2) u B(-3;4).

\AM\ 1
3. [Janwl Toukn A(-1;2) u B(2;-3). Touka M nexxut Ha npsiMmoiit AB 1 u3BeCTHO, 4TO iﬂA} =

Haiitun koopaunatel Touku M.

4. Jlansl Bepmunbl Tpeyroiabuuka A(1;1), B(2;3), C(5;-7). 3anucarh ypaBHEHUSI CTOPOH TPEYroJIbHUKA.
Crhenatp 4epTex B CUCTEME KOOPIMHAT.

5. Haubr Bepmmubl TpeyronbHuka A(1;1), B(2;3), C(5;-7). Haittm TOouky mnepecedeHus MeauaH
TpPEYroJbHUKA.

6. Jausl npameie: 2X +y —2 =0, 3y—4X=0,2+y=0,X+5y=0.Iocrpours 5110

TIpsAMbIE B IEKAPTOBOI CUCTEME KOOPUHAT.
7. 3amucats ypaBHenus mpsimbix 3X + 8y —10=0; 2X—3y+9=0;3x——y+2=0s

BUJIE
a) YpaBHEHHUH MPSMBIX B OTPE3Kax;
0) ypaBHEHUH NPSIMBIX C YTIOBBIM KO3 PHUIIMEHTOM, 3aIHCaTh 3HAUECHUS YIIIOBBIX KOA(D(UIIMEHTOB.
8. Haiitu yron mexay npsimbimu 2X — 4 y+1=0uX—y —5=0.
9. Hanwmcarp ypaBuenue BoicoTsl AD Tpeyronsuuka ABC, ecnu A(1;1), B(2;3), C(5;-7).
10. Hanmbr touku A(1;1) m B(2;3). 3amucars ypaBHeHHE OpsAMOii, mpoxojsimied depe3 Touky C(5;-7)
napajuiespHo npsimot AB.

BAPHUAHT 24

1. M300pa3uTh Ha MUIOCKOCTH B ICKApTOBOM cucTeMe koopauHat Touku A(2;3), B(0;-2), C(-1;2), D(-3;- 8).
2. Haiitu paccrosiaue Mexay Toukamu A(5;2) u B(-9;4).

\AM\ 5
3. [Hansl Touku A(-3;8) u B(4;-5). Touka M nexxut Ha npsimoit AB u u3BecTHO, 4TO {ﬂAf =

Haiitn koopaunaats! Touku M.

4. Jlaubl BepimuHbl Tpeyroibauka A(1;-6), B(9;1), C(-5;8). 3ammcaTh ypaBHEHHs CTOPOH
TpeyrojabHuka. CaenaTs 4epTex B CUCTEME KOOPAUHAT.

5. Jlanel Bepmmubl TpeyrompHuka A(1;-6), B(9;1), C(-5:;8). Haiitm Touky mnepecedeHus MeauaH
TPEYroJbHUKA.

6. Hamprmpsimpie: X + 9y —17=0,4y—1=0,4X+5y=0,X+1, 2 =0 . Iocrpours 5tn

IpsMEIE B IEKapTOBOH CHCTEME KOOPIMHAT.
7. 3anmcars ypasHeHus mpsmbix IX +4 Yy —5=0; X+3y+4=0; X-y + 8 =0 B Buzne
5

a) ypaBHEHUH NPSMBIX B OTPE3Kax;

0) ypaBHEHHUH NPSAMBIX C YIIIOBBIM K03(ppULIMEeHTOM, 3arucaTh 3HaYeHUs YIIOBBIX KO3()OUITUEHTOB.
8. Haittu yron mexay npsambivu 12X — 13y +4=0uX+6 y—5=0.



9. Hammucars ypaBuenue BoicoThl AD Tpeyromsuuka ABC, eciiu A(1;-6), B(9;1), C(-5;8).
10. Jaubr Touku A(1;-6) u B(9;1). 3anucare ypaBHeHHE HpsMoi, mpoxozsmiel depe3 Touky C(-5;8)
napasienbHo npsiMon AB.

BAPUAHT 25

1. M300pa3uth HA IUIOCKOCTH B JACKapTOBO# cucteme KoopauHat Touku A(3;3), B(0;-5), C(-5;7), D(-9;- 8).
2. Haiitu paccrostane mexay Toukamu A(10;2) u B(0;4).

\AM\ 4

3. Hanbl Touku A(5;8) u B(2;-1). Touka M nexur Ha nipsimoii AB 1 u3BecTHO, 4TO = ~ « Haiitn

KOOPJAMHATHI TOYKHA M.

4. Jlansl BepmmHbl TpeyroiabHuka A(1;-3), B(5;9), C(7;7). 3anucarh ypaBHEHUS CTOPOH TPEYTrOJbHUKA.
CraenaTp 4yepTex B CHCTEME KOOPIMHAT.

5. Jlaubl BepmmHbl TpeyrombHuka A(1;-3), B(5:;9), C(7;7). Haiitu TOuky TmepecedyeHuss MeauaH
TPEYroJIbHUKA.

6. Hausrmpameie: X + 3y —2=0,3y+4X=0,2,5+y =0,3x + 5 = 0. octpouts 311 npsiMb1e
B JICKAPTOBOI CUCTEME KOOPIUHAT.

7. 3amucath ypaBHeHus psambix 3X + 7y —5=0;2x—y+5=0;9x— 4,5y + 8 =0 B Buge

a) YpaBHEHUH MPSMBIX B OTPE3Kax;

0) ypaBHEHHUH NMPSMBIX C YIIIOBBIM KO3()(DUIIMEHTOM, 3aIucaTh 3HAYCHHUS YTIIOBBIX KO PHUIIMEHTOB.

8. Haiiru yron mexny npambimu DX — Y +1=0u X+ 7y —6=0.

9. Hanucars ypaBaenue BoicoTel AD Tpeyronsauka ABC, ecniu A(1;-3), B(5:9), C(7;7).

10. Hanwer toukn A(1;-3) m B(5:;9). Banmcars ypaBHeHue mpsiMmoid, mpoxojsmeii depe3 Touky C(7;7)
napasienbHo npsiMon AB.

BAPHUAHT 26

1. M300pa3uTh Ha IUIOCKOCTH B JICKapTOBOM crcteme koopauHaT Touku A(3;5), B(0;4), C(5;-2), D(-6;- 8).
2. Haiitu paccrostaue Mexay Toukamu A(10;2) u B(-13;4).

AM 2
3. Hanbl Toukn A(0;8) u B(2;0). Touka M nexxut Ha npsimoii AB 1 u3BecTHO, 4TO = y . Haiitn

KOOpAUHATHI TOUKU M.

4. Jlanwl BepmmHbl TpeyronbHuka A(3; 1), B(2;2), C(-6;7). 3anucare ypaBHEHUSI CTOPOH TPEYroJbHUKA.
Crnenatp 4epTex B CUCTEME KOOPANHAT.

5. Mansl BepmuHbl TpeyroiabHuka A(3;1), B(2;2), C(-6;7). Haiitu Touky mnepecedeHHs] MeauaH
TPEYrOJIbHUKA.

uﬂﬂl'ﬂﬂﬂ
ZO,ZX—?)_)/: O,x+ 1=0.octpouts 511

6. Jlanbi mpsveie: 2X + Yy —2=0,3y +

psIMBIC B IleKapTOBOﬁ CUCTCMC KOOpANHAT.

0,.0,cA€.,.,cal.,Ma
7. 3anmcarh ypaBHeHus npambix 3X + 8y —5=0;2x—6y+5=0;x——y + 7 =0 BBune

a) YpaBHEHHUH MPSMBIX B OTPE3Kax;
0) ypaBHEHHUH NPSAMBIX C YIIIOBBIM KO3()()UIIUEHTOM, 3alTUCaTh 3HAYEHUS YTIIOBBIX KOA(PPHUIIMEHTOB.

8. Haiitu yron mexay npambiiu 2X — 8 y+1 —0ux+9y—5—0.

9. Hamnmcatp ypaBHeHue BoicoThl AD Tpeyronsuuka ABC, ecnu A(3; 1), B(2;2), C(-6;7).
10. ausi Touku A(3; 1) u B(2;2). 3anucare ypaBHeHHE TpsMoid, ipoxosiie uepe3 Touky  C(-6;7)



napajienbHo npsiMon AB.

BAPUAHT 27

1. M300pa3uth Ha IUIOCKOCTH B IEKapTOBOMU crcTeMe koopauHat Touku A(3;1), B(-4;0), C(2;-5), D(-8;- 1).
2. Haiitu paccrosaue mexay Toukamu A(1;2) u B(-3;4).

\AM\

3. Janbl Touku A(-8;1) u B(-5;3). Touka M nexxut Ha ipsimoit AB u u3BecTHo, 4TO =0,5.

Haiitn koopauHats! Touku M.

4. Jlanbl BepiinHbl TpeyroibHuka A(-6;3), B(1;2), C(7;-5). 3anucarh ypaBHEHUS CTOPOH
TpeyroipHuKka. Crenars 4epTex B CUCTEME KOOPIAUHAT.

5. Jlawbl BepmuHbl TpeyronbHuka A(-6;3), B(1;2), C(7;-5). Haiitu TOuky mnepecedeHus MeauaH
TPEYroJIbHUKA.

6. Hanbl mpsmeie: 3X + 2y — 2 — 0, 3x—4—0,X+2y=0,

5x + — 0 . Iocrpouts 31H

MIPsIMBIC B JICKAPTOBOM CHCTEME KOOPIUHAT.

a.,.1
7. 3anucatb ypapHenus npsampix X + 3y — 8 — 0;5x — 3y +2 —0; x — 8y + — — 0 B Buge

a) YpaBHEHHUH MPSMBIX B OTPE3Kax;

0) ypaBHEHHUH NPSIMBIX C YTIOBBIM KO3(PPHUIIMEHTOM, 3aIMCaTh 3HAUEHUS YTIIOBBIX KOA(D(UIIMEHTOB.

8. Haiitu yron mexay npsmbimu 2X — Y+ 13 —0ux+5y—1—0.

9. Hamnwmcatp ypaBHenue Boicotsl AD Tpeyronsuuka ABC, ecnu A(-6;3), B(1;2), C(7;-5).

10. Jaubr Touku A(-6;3) u B(1;2). 3anucarh ypaBHeHHE NpsMOM, mpoxozsiieid yepe3 Touky C(7;-5)
napajuienpHo npsimMoit AB.

BAPHUAHT 28

1. M300pa3uTh Ha TUIOCKOCTH B IEKapTOBOIl crcteme koopauHat Touku A(10;3), B(-5;-4), C(5;0), D(0;- 8).
2. Haiitu paccrostuue Mexay Toukamu A(4;2) u B(-3;6).

\AM\ 5
3. Hanbi Touku A(-5;8) u B(2;-5). Touka M nexxut Ha nipssimoii AB 1 u3BeCTHO, 4TO {ﬂA} —

Haiitn xoopaunate! Touku M.

4. Jlaubl BepIIuHbBI TpeyroibHuka A(4;-6), B(1;1), C(-3;7). 3anucaTh ypaBHEHHUS CTOPOH
TpeyroipHuka. Crenars 4epTex B CUCTEME KOOPJIMHAT.

5. ansl BepumHbl TpeyroiapHuka A(4;-6), B(1;1), C(-3;7). HaliTu Touky mnepeceueHuss MeauaH
TPEyroJIbHUKA.

6. Hanbi mpameie: 2X + 13y —2 —0,y—4 —0,2x + 3y —0, 0,5x + 5 — 0. IMocrpouts 5110
npsIMble B JIEKapTOBOM cUCTEME KOOPANUHAT.

7. 3anmcarh ypaBHeHus npsambix 3X + 8y — 6 — 0 ; 2x — 9y +5 —0;

4x — 0,2y +5—0s

BUJIC

a) YpaBHEHHUH MPSMBIX B OTPE3Kax;

0) ypaBHEHHUH NMPSAMBIX C YIIIOBBIM KO3()(DUIIMEHTOM, 3alTUCaTh 3HAYEHUS YTIIOBBIX KOA((HUIIMEHTOB.

8. Haiitu yron mexay npsmbimu 2X — 5 y+6 =0u3d3x+y—5=0.

9. Hanwmcatp ypaBueHue BoicoThl AD Tpeyronsuuka ABC, ecnu A(4;-6), B(1;1), C(-3;7).

10. Jaubr Touku A(4;-6) u B(1;1). 3anucate ypaBHeHHME NpsMoM, mpoxozsmiend dyepe3 Touky C(-3;7)
napajuiesapHo npsiMoit AB.



BAPHUAHT 29

1. U300pa3uth Ha IJIOCKOCTH B JIEKapTOBOI cucTeMe koopauHat Touku A(1;6), B(0;-2), C(-5;4), D(-3;- 8).
2. Haiitu paccrosaue Mmexay Toukamu A(8;2) u B(-1;4).

|AM| 7
3. [Janw Toukn A(-2;8) u B(6;-5). Touka M nexxut Ha npsiMmoiit AB 1 u3BeCTHO, 4TO iﬂA} = .

Haiitu koopaunatel Touku M.

4. JlaHbl BEpIIMHBI TPEYTOJbHUKA A(8;-6), B(7;1), C(-6;7). 3anucaTh ypaBHEHUs CTOPOH
TpeyrojbHuka. CaenaTs 4epTex B CUCTEME KOOPIUHAT.

5. Jaubr Bepmmnbl TpeyronbHuka A(8;-6), B(7;1), C(-6;7). Haitftu TOuky mnepeceueHus MeauaH
TPEYroJbHUKA.

6. Hanbi mpsamele: — X +3y—2=0,5y—4=0,2x+8 y=0,3x— 2 = 0. INocrpouts 3110
IpsAMBIE B 1€KapTOBOI cUCTeMe KOOPIHHAT.

7. 3anmcarb ypaeHeHua mpsamMbix X + 3y — 6 =0;2x—y+9=0;— X y+ 8 =0 s Buge
2

a) YpaBHEHUH MPSAMBIX B OTPE3Kax;
0) ypaBHEHHUH MPSAMBIX C YTIIOBBIM KO3 (DUIIMEHTOM, 3aITMCaTh 3HAYEHUS YTIIOBBIX KO PHUIIMEHTOB.

8. Haiitu yron mexay npsambivu 2X ---Y + 1 =0u X+ y—5=0.
3

9. Hamnwmcatp ypaBHeHue BoicoThl AD Tpeyronbuuka ABC, eciu A(8;-6), B(7;1), C(-6;7).
10. Jaubr Touku A(8;-6) u B(7;1). 3anmcaTh ypaBHEHHE NpsMOM, mpoxojsimiei uepe3d Touky C(-6;7)
napajuieabHo npsamon AB.

BAPUAHT 30

1. U306pa3uTh HA MIOCKOCTH B AeKapToBoii cucteme koopaunat Touku A(3; —3), B(0;4), C(-4;2), D(-
9;-7).
2. Haiitu paccrosiaue Mexay Toukamu A(5;2) u B(-6;4).
\AM\ 2
3. [Jansl Touku A(-4;8) u B(2;-3). Touka M nexuT Ha npsimoit AB u u3BecTHO, 4TO {ﬂAf =

Haiitn koopaunaats! Touku M.

4. Jlaubl BepInuHbI TpeyroiabHuka A(5;-6), B(6;1), C(-7;7). 3anucaTts ypaBHEHHUS CTOPOH
TpeyroipHuKa. Cenars 4epTex B CUCTEME KOOPINHAT.

5. lanel BepmuHbl TpeyronbHuka A(5;-6), B(6;1), C(-7;7). Haiitu Touky mnepecedeHHus MeauaH
TPEYTOJIbHUKA.

6. Mamsimpsimpie: 2X + 8 Yy —5=0,7y —4=0,X+6 y=0,3x+ 5 = 0 . Iocrpouts 5118
MpsIMbIE B ICKAPTOBOM CUCTEME KOOPIUHAT.

»-0., OA cn-c A O, 1A
7. 3anucars ypaBHenus npsimbix X + 3y —8 = 0; 2x—5oy+5 =0;8X

— 3y +— =0 BBuze
a) ypaBHEHUH NpPSMBIX B OTpPE3Kax;
0) ypaBHEHHI NPSAMBIX C YIJIOBBIM KO (PHUIIMEHTOM, 3aK1caTh 3HAYSHUS! YTIIOBBIX KO3 PUIIEHTOB.
8. Haiitu yron mexay npsmbivu 12X — Y+ 1 =0ux+4y—5=0.
9. Hamnucarp ypaBHenue BoicoThl AD Tpeyronsuuka ABC, eciiu A(5;-6), B(6;1), C(-7;7).

10. Hauber Touku A(5;-6) u B(6;1). 3amucars ypaBHEeHHE MpsIMOM, mpoxojsiieii yepe3 Touky C(-7;7)
napajuieapHo npssmon AB.



Bpemst Ha BpinosiHeHHe: 80 MUHYT
Tema 2.3. Kpubie BTOpOTro nopsiika. Y paBHEHUE OKPYKHOCTH, AJUIMIICA.

Ilpakmuueckasa paooma Nell Pewienue ceomempuieckux 3a0ay ¢ KpUugblMu 2-20 nopsi0ka (OKpY#CHOCHb,
AAUNC)
JMunakTndyeckue eAMHHIbI: KpuBbie 2-T0 MOpsIIKa: OKPY)KHOCTB, 3JUTHIIC. [ eOMeTpruiecKkne CBOWCTBA KPUBBIX

2-ro nopsinka. [locTpoenue KpuBbIX 2-TO TOPSAAKA.

IlepeyeHb 00bEKTOB KOHTPOJISI M OLIEHKHU

HauMmenoBanue
00LEeKTOB

OcHOBHBIE TOKA3ATEIH OLICHKHU pe3yJjbTaTa OIIeHKa

- BreinosiHeHue nelcTBUIA HAJl MaTpUIIAMU

- Breruucnenue onpenenurenei

- Pemienue cuctem JMHEHHBIX YpaBHEHUN METOJJOM 0OpaTHON
MaTPHIIBI

- Pemienue cuctem TUHEHHBIX YpaBHEHUN 10 Gpopmynam
Kpamepa

- Pelwenue cucreM nuHENHBIX ypaBHEeHUN MeTonoM ["aycca
- BreinosiHeHue nelCTBUI HAl BEKTOPAMHU

- HaxoxeHue ckaJiipHOTro, BEKTOPHOTO M CMEIIAHHOTO
[MPOU3BEJCHUS BEKTOPOB

[locTpoeHre ToueK U HaXOXKACHUE UX KOOPAUHAT B
[IPSIMOYTOJIBHOW IEKAPTOBOM CUCTEME KOOPAUHAT

pA 0,5

- GopMynMpoBKa ONPENEICHUI U IEPEUUCIIEHNE CBOMCTB
31 CKaJISIPHOTO, BEKTOPHOTO U CMEIIAHHOTO MTPOU3BEACHHUS 0,5
BEKTOPOB

3a BEpHO BBINIOJHEHHOE 33aJJaHNe BhICTaBisgeTcs 1 6amn
3a HEBEPHO BBITIOJIHEHHOE 3a/1aHKe BhicTaBiseTcs () 6ayioB
Tekcr 3apanus:
3agaua Ne 1. CocTtaBUTh ypaBHEHUE OKPYKHOCTH C LIEHTPOM B 3a7aHHOM Touke C U 1aHHBIM paanycoM R:
1) C (4;-7),R=5;2) C(-6;3), R =41
3)C(-1;0),R=3;4)C(0;-2),R=1
2
5)C (-1;,0), R=73;
3agaga Ne 2. /Tns yka3aHHBIX OKPYXXKHOCTEH ONpEAEInTh KoopAnHaThl eHTpa C u paanyca R:
1) X2+Y2—8X+12Y—29=0
2) X'+Y?2+16X—20Y —5=0
3) x+viery—18=0
3agaua Ne 3. Kak pacroioskeHbl TI0 OTHOIICHUIO K OKPYXHOCTH (y-,)° . <m-3) = 25 ClieAytomme Touku A(- 1;-1);
B(2;-3); C(-3;5); A(4;-1);
E (2;-2); F(5:7); G(1,0);
3agaua Ne 4. [Ipoxoaut au OKpYKHOCTB C IeHTpoM B Touke C(-5;7) u paguycom, paBHbIM 10, yepe3 TOuKy
M(-11;15) ?
3agaua Ne 5. OxpyxHocTh C 1eHTpoM B Touke C(12;-5) moxoaut depe3 Hauano koopauHar. COCTaBUTH
YpaBHEHHE 3TOU OKPYKHOCTH.
3amauya Ne 6. l3BecTHO, YTO KOHI[BI OJIHOTO M3 TUAMETPOB OKPYKHOCTU HAaxXOSTCsA B Toukax Mj (2;-7) u M

(-4;3). CoctaBuTh ypaBHEHHE OKPYKHOCTH.



YpaBHeHue dJLIMIICA.
3agaya Ne 1. Hanumute KaHOHHYECKOE ypaBHEHUE AILIUIICA, €CITU (DOKAIIBHOE PACCTOSIHUE PaBHO 8§, a 3JUIUIIC
nmpoxoaut uepes Touky M(0;-3).
3agaua Ne 2. CoctaBUTh IpOCTEiIlee ypaBHEHUE dJUTUICA, (DOKYCHI KOTOpOro nexar Ha ocu OX, eciu ero
MOJyOCH paBHBI 4 U 5.
3agaya Ne 3. Haiitu koopanHATHI BEpIINH, OCH, (DOKYCHI U SKCIIEHTPUCUTET HIIITUIICOB:

2 2 X 2 2
1) - +7 2)"+7 1
225 81 25 16
3agaya Ne 4. HaiiTu KoopIuHAThI BEPIIKMH, OCH, POKYCHI U SKCIIEHTPHUCUTET AJUTUTICOB:
1)9x2+9* =36  2) 16x2.97%= 144 3) 25x? +9y* = 900

3agaua Ne 5. CocTaBuTh NpOCTENIlIee YpaBHEHUE IIIUIICA, Y KOTOPOro JJIMHA MaJIOM OCU paBHA 24, a OAWH U3
dokycoB umeet koopauHaTHI (-5;0)

3apauya Ne 6. Paccrosinne mexny dhokycamu aiuurica papHo 30, a Gosbias och, Jexkaias Ha ocu OX, paBHa 34.
Hamnmcars npocreiiiee ypaBHEHNE JUIAIICA U HAWTU €r0 SKCLICHTPUCHUTET.

3apauya Ne 7. CocTaBUTh IpoCTEiilliee ypaBHEHUE ILIUIICA, €CIIM U3BECTHO,

Uro oguH u3 GOKYCOB HaXOAUTCS B TOUKe (6;0), a SKCIIEHTPUCHTET i - 2
3

3apauya Ne 8. CocTaBuTh IpocTeiilliee ypaBHEHUE AIUIUIICA, €CIIH:
1. mexny gokycamu 3iuIIca paBHO 6, a 60JIbIIAs [TOIYOCh paBHa 5;

2. Manas MmojJyoch paBHa 3, SKCLIEHTPUCUTET paBeH 2.
2

3. Gosbliras moiayoch pasHa 10, SKCIIEHTPUCUTET paBeH *
5

Bpems Ha BpinosiHeHHe: 80 MUHYT

Bueayoumopnaa camocmosamenvunaa paboma Ne8 Hanucanue pepepama na memy «Kpusvie 2-co nopsaoxa:
OKPYAHCHOCMbB, DTIUNCH
JAupakTuyeckue eTUHUIBI:

IlepeyeHb 00HEKTOB KOHTPOJISA W OLEHKH

HanmenoBanue
00LEKTOB

OcHoBHBIC NTOKa3aTeJIN OLEHKH pe3yJbTara Onenka




Y1

- BreinosiHeHue nelcTBU HAll MaTpUIlAMU

- Breruncnenue onpeaenurenen

- Pemenue cucteM TMHEHHBIX YPaBHEHHUI METOIOM OOpaTHOM
MaTPHIIBI

- Pemenue cucreM JTMHEHHBIX ypaBHEHHUH 110 popMyiam
Kpamepa

- Pemenue cuctem JIMHEHWHBIX ypaBHEHU MeToa0M ["aycca
- BreinosiHeHUe nelCTBUI HAl BEKTOPaMHU

- HaxoxJeHue ckaJiipHOTro, BEKTOPHOTO M CMEIIAHHOTO
[IPOU3BEICHUS BEKTOPOB

[locTpoeHne Touek U HaXOXKACHUE UX KOOPAUHAT B
[IPSIMOYT'OJIBHOW IEKAPTOBOM CUCTEME KOOPAUHAT

0,5

31

- GopMynMpoBKa ONpPEIEICHUI U IEPEUUCIIEHNE CBOMCTB
CKQJIIPHOTO, BEKTOPHOTO ¥ CMEIIAHHOTO MPOU3BEACHUS
BEKTOPOB

0,5

3a BepHO BBIIIOJHEHHOE 33aJJaHUE BbICTaBisieTcsl 1 6amn
3a HEBEPHO BBINOJIHEHHOE 3a/1aHKe BbICTaBisieTcst 0 6aymuios

TexcT 3apanug:
Bsenenue

1. KpuBbie BTOporo mopsjaka
*  Duurce
» T'unepbona
» [Ilapabomna
2. Teopembl, CBsI3aHHBIE C KPUBBIMHU BTOPOTO MopsiaKka JIuteparypa

Bpems Ha BpinosiHenue: 80 MuUHYT

Tema 2.4. Kpussle BTOporo

nopsajaka. ypaBHeHI/Ie napa6onLI, FI/IHep6OJ'IBI.

Ilpakmuueckasa paboma Nel2 Pewenue ceomempuyeckux 3a0ay ¢ Kpusvlmu 2-20 nopsoka (eunepoo.na,

napabona)

Junaktnyeckue eqxmHunbl: Kpusbie 2-ro nopsaka: napabosna, runepooa.

IlepeyeHb 00bEKTOB KOHT

DOJIA U OLICHKH

- Pemenue cucrem TMHEHHBIX ypaBHEHH MeToA0oM [ 'aycca
- BrinosiHeHWe nelcTBU HAll BEKTOPAMHU

- HaxoxaeHne CKasipHOro, BEKTOPHOIO M CMEIIAHHOTO
[MPOU3BECHUS] BEKTOPOB

[locTpoeHrEe TOYEK U HAXOXKICHHUE UX KOOPIUHAT B

MIPSIMOYTOJIBHOW JIEKAPTOBOM CUCTEME KOOPAUHAT

HaunmeHoBanue
OcHoOBHBIC 0KA3aTEJIN OLICHKH pPe3yJibTaTa Onenka
00beKTOB
- BreinosiHeHMe nelcTBUN HAl MaTpULIAMU
- Breruncnenue onpeaenurenen
- Pemenue cucremM TMHEHHBIX YpaBHEHHI METOZ0M 0OpaTHOM
MaTpPUILIBI
- Pemenue cucrem JIMHEHHBIX ypaBHEHUH 1O popMysiaMm
Kpamepa
V1 panep 0,5




- GopMynMpoBKa ONpPENEICHUI U IEPEYUCIIEHNE CBOMCTB
31 CKaJISIPHOTO, BEKTOPHOT'O U CMELIAHHOTO ITPOU3BEACHHUS 0,5
BEKTOPOB

3a BepHO BBITIOJHEHHOE 33JJaHKE BhICTaBIseTCs 1 Oasn

3a HeBepHO BHIMIOTHEHHOE 3aj]aHue BhIcTaBiseTcs ) 0amioB

Texkcr 3agaHusA:

3agaua Ne 1. Haiitu ocu, BepmuHbl, (POKYCHI, SKCIICHTPUCUTET U yPAaBHEHUS aCHMIITOT CIEAYIONIUX TUIIEPOOI.
1)=_y-i2)_*."?=1 ¥ HOCTPOHTH HX.

25 36 64 36
3agaua Ne 2. HaiiTu KOOpAMHATHI BEPIIHH, OCH, ()OKYCHI, SKCIIEHTPUCHUTET ¥ YPABHEHUS aCUMIITOT CIICTYIOIINX
runepoo1.
1) 4x*_57_100=0 2) ox’ _4)? 144=0
2) o 7y +252=0 U TIOCTPOMTH HX.
3agaua Ne 3. Hanumure ypaBHEHHE THIICPOOIIBI, €CITH:
a) ee JelcTBUTENbHAs MONIYoCch paBHa 4, a MHUMas -14;
0) ¢okanbHOE pacCTOSTHHE paBHO 16, a MHUMAS MTOJIyOCh -6;
B) (okanpHOE paccTosiHUE paBHO 6, a | =1,5

r) JAelcTBUTENbHAs MOJIYOCh paBHa 8, ai=";
4

3 . o
1) ypaBHEHHE aCUMITOTHI , =~ ,, a IEUCTBUTENIbHAS [10JIyOCh paBHa 3, a i =
2 4

3apauya Ne 4. CocTaBuTh MpocTeifiliee ypaBHEHUE TUIIEPOOIIbI, IEUCTBUTENIbHAS OCh KOTOPOi paBHa 6, a
paccrosiHuEe Mexay Gokycamu paBHO 8. Hanmucate ypaBHEHHE CONPSYKEHHOM rUIepOoIbI.
OTBeT: x* ; _x2 + 2 0

9 7 9 7
3agaua Ne 5. Hanummre KaHOHMYECKOE ypaBHEHUE TUIIEPOOJIbI, 3Hasl, YTO AaCUMIITOTHI €€ UMEIOT YPaBHEHUE y =
+2x, a pokycHoe paccrostHue paBHO 10.

3apauya Ne 6. Cymma nosryoceit rurep0osibl paBHa 17, a SKCIIEHTPUCHTET , = 13. HamucaTs mpocretimiee
12

ypaBHEHHE THNepOOIIbl U HAMTH KOOpAUHATHI €€ (POKYCOB.
3agauya Ne 7. DxcuenTpucuter runepOoisl paBeH T3, a pokycamu CiiykaT TOUKH F (_6;0); F (6:0);
CoctaBuTh YpaBHeHUE TunepO0IIbl U HANlMCaTh YpaBHEHHUE €€ aCUMIITOT.

Bpemst Ha BpinosiHeHne: 80 MuUHYT



Bueayoumopnaa camocmosmenvuaa paboma Ne9 Hanucanue pepepama na memy «Kpusvie 2-co nopsaoxa:
eunepbona, napabonay
JAupakTuyeckue eluMHMUbI: ['eoMeTpuueckrne CBOMCTBAa KpUBBIX 2-TO mnopsnka. IlocTpoeHue KpUBBIX 2-TO

nopsaKa.

IlepeyeHb 00HEKTOB KOHTPOJISA W OLIEHKH

HaunumenoBanue

OcHOBHBIE MOKA3aTeJIM OLIEHKH pe3yJbTara Ouenka
00bEKTOB

- BbInonHenue AeicTBUN HAJ MaTpULIaMU

- Berunciienue onpenenurenei

- Pemenne cucremM TMHEWHBIX YpaBHEHUI METO0OM 0OpaTHOM
MaTpPHULbI

- Pemienue cuctem TUHEHHBIX YpaBHEHUN 10 popmynam
Kpamepa

- Pemenune cucreM IMHENHBIX ypaBHEHUN MeTonoM ['aycca
- BrblnonHenue 1ecTBUil HaJl BEKTOPAMHU

- HaxoxJeHne CKasipHOro, BEKTOPHOTO M CMEIIAHHOTO
[IPOU3BEJICHUSI BEKTOPOB

[locTpoeHne TO4YeK U HaXOXKACHUE UX KOOPAWHAT B
MPSIMOYTOJIBHOW JI€KAPTOBOM CUCTEME KOOPAUHAT

pA | 0,5

- ®opMyIHpOBKa ONPEAEICHUH U IIePEYHUCIICHIE CBONCTB
31 CKaJISIPHOTO, BEKTOPHOT'O M CMEUIAaHHOI'O IIPOU3BEIECHUS 0,5
BEKTOPOB

3a BepHO BBIIIOJHEHHOE 33aJJaHUE BbICTaBisieTcst 1 6amn
3a HEeBEpHO BBINOJIHEHHOE 33/1aHue BbIcTaBiseTcs 0 0aioB
Tekcr 3apanus:
Bsenenue
1. KpuBsle BTOoporo nopsjaka
» Tunepbona

+ IlapaGona
2. Teopewmsl, CBSI3aHHBIE C KPUBBIMU BTOPOTO MOPSIIKA
JIureparypa

Bpemst Ha BpinosiHeHne: 80 MuUHYT
Pa3nea 3. ludpdepennnanbHoe ncuucjiaeHne pyHKIMN 0JHOH NepeMeHHOo
Tema 3.1. BBeneHue B MaTeMaTHUECKUN aHATH3.
Ilpakmuueckaa paboma Nel3 Onpeoenenue unmepsana, ompesxa, npomedxcyma. Boiuucienue abconrromuou

genuuunsvl yucia. Ceolicmea abcoaiomublx 6eUYUH.
Munakruyeckue exunuubl: [loustue ¢pyakiuu. CrocoOsl 3aaanus GyHKIUH. 3HaYeHHE (YHKIIMH B TOYKE.

[IpenenvHOE 3HAUEHUE (PYHKIUH.

IlepeyeHb 00HEKTOB KOHTPOJISA W OLEHKH

HaumenoBanue

OcHOBHBIE OKA3aTeJIM OLIEHKH pe3yJbTara Ouenka
00bEKTOB




- Berancnenue npegena GyHKIMH B TOUYKE H B OECKOHEUHOCTH
- UccenoBanvie QyHKIMKA HA HEMPEPBHIBHOCTH B TOYKE

- Haxoxnenue nmpousBogHON (DYHKITUN

- Haxox1eHre mpou3BOIHBIX BBICIIMX HOPSIKOB

- UccnenoBanre GpyHKIIMU U TIOCTpOEHUE TpaduKa

- HaxoxieHne HeonpeaeieHHbIX HHTETPAJIoB

- Berancnenue onpeieIeHHBIX HHTETPAIOB

Haxox/1eHre YaCTHBIX POU3BOTHBIX

Y2 0,5

- Kinaccugukamms Touek pa3ppia
- ®opmynupoBka npasui AuddepeHunpoBanus u
31 [1EPEUYHCICHUE TPOU3BOJIHBIX OCHOBHBIX AJIEMEHTaPHBIX 0,5
b yHKIHHA
- [lepeunciienre TabJUYHBIX HHTETPAJIOB
3a BepHO BBIIIOJIHEHHOE 3aJjaHue BhIcTaBisgeTcs 1 6amn
3a HEeBEpHO BHINOJIHEHHOE 33/1aHue BhICTaBisieTcs 0 0aioB
TexcT 3apanug:
Jljis yCBOEHUS MIPaKTUYECKOI0 MaTeprasa Hy’KHO OTBETUTD Ha CIIEAYIOLIUE TEOPETUUECKHUE BOIPOCHI:
Omnpenenenue GyHKIUY.
O6nacte omnpeneneHus 1 001acTh 3HAUCHUS (DYHKITHH.
Omnepauuu Hajl YUCIOBBIMU (QYHKLIUSMHU.
OrpannyeHHasi CBepXy, CHU3Y (DyHKIMS; orpaHMYeHHAsT (QYHKIIUS.
CrniocoOsI 3a1anust QyHKIUH.
Onpenenenne rpadrka GyHKIHH.
Omnpenenenue CloxKHOU (HYHKITUU.
Omnpenenenne oOpaTHON PYHKIUH.
DneMeHTapHble QYHKLIUU U UX IpaduKy.

CoNoUA~AWNE

3aaua Nel. Haiitn o6nacts onpenenenns Gyuxuun y = y/x° - 6x + 5 .
3agaua Ne 2. Haittu o6nacts onpenenenus gpynkiuu y = 11/25- x* + 1gsin x.

X
3apauya Ne 3. Haiftu MHOXecTBO 3HaUeHUH QyHKIUU V =

3x?-4x +1

3anaua Ne 4. [IpencraBuTh clokHbIe (YHKLIUHU B BUJIE CYNIEPIO3ULINU (PYHKIUH, SBISIOMINXCSI OCHOBHBIMHU
3JIEeMEHTapHBIMU QYHKIUSIMHU.

3~ _
a) y=2°" ,y=2"u=sinv,v=3x

U, V - IpOMEXYTOYHEIE apT'YMEHTEL.

6) y=3slgsinx®y=3su,u=Igv,v=sinw, w=x"

U, V, W - mpoMeXyTOYHBIE apT'YMEHTEL.

ﬂOnOJZHumefleble npumepbol

B) y = 'g+lgx



r)y =arctgy 2"
3agaua Ne 5. [ToctpouTs rpaduku GpyHkuwmii: a) y = COS (x -1)

6) vy =log2 (x + 2)

B) y = 3sinx

3agaya Ne6. Halitn MHOXKECTBO 3HAUCHHH (DYHKITHH:
1) . + 2 - 5,

2) y=y9-x°;

2 y=—r;
3) x +1

=5+ 4x —x%;
7

5) v ’ 1 —2
6) y= "< T2,

7) y=5
Bpems Ha BpinosiHenune: 80 MUHYT

Ilpakmuueckas pavoma Nel4 Onpedenenue gynkyuu 6 mouxe.
MunakTudyeckue equHunbl: [lorsrue pyakmuu. CriocoOb! 3ananus GpyHkuuu. 3HadeHne QyHKIIUN B TOUYKE.

[IpenensHOE 3HAUCHUE (PYHKIUH.

IlepeyeHb 00LEKTOB KOHTPOJISI M OLIEHKH

HanmenoBanue

OcCHOBHBIE MOKA3ATEJIN OIIEHKH pPe3yJbTaTa Onenka
00LEeKTOB

- Boruncnenue npeaena GyHKIIMU B TOUKE U B OECKOHEUHOCTH
- UccnenoBanne GyHKIIMK HA HENPEPHIBHOCTh B TOUKE

- Haxoxnenue npon3BogHON GyHKIIUU

- HaxoxneHne npon3BOJHBIX BBICHIIMX NOPSIKOB

- UccnenoBanue pyHKIINY U IOCTpOEHUE Tpaduka

- HaxoxneHne HeonpeaeneHHbIX MHTErPajioB

- Boruncrienue onpeeneHHbIX HHTErpaioB

Haxox/1eHne 4acTHBIX IPOU3BOJHBIX

Y2 0,5

- Knaccugukanus touek pa3pbia
- ®opMynupoBKa paBuil AMPPEpeHInPOBAHUS U
31 [EPEYNCIIEHNE IPOU3BOJHBIX OCHOBHBIX 3JIEMEHTAPHBIX 0,5
b yHKIIHHA
- Ilepeuncrienne TabJIMYHBIX HHTETPAJIOB
3a BepHO BBINIOJIHEHHOE 3aJJaHUE BhICTaBisIeTCs 1 6ann
3a HEeBEpHO BBINOJIHEHHOE 33/1aHue BbIcTaBisieTcs 0 0aioB

Texcr 3axanus:
Jl1 yCBOEHHUS PAKTUUECKOI0 MaTeprasa Hy>KHO OTBETUTD Ha CIEAYIOLIUE TEOPETUUECKNE BOIPOCHI:




IIPEJEIIbL.

CaolicTBa 0ECKOHEUHO MAJIbIX BEJIUYUH.

agrLONE

Omnpenenenue npeaena Gyakmuu npu OnpeneneHue npeaena GyHKuu npu OTHOCTOPOHHUE

OHpeI[eJ'IeHI/IC mnpeacia YHCJIOBOM IO0CIC€10BAaTCIBbHOCTH.

6. CBi3p MCKIY OECKOHEUYHO MAaJIBIMM BEJTMYMHAMU U npeaciaMu.

7. CBs13b 0ECKOHEYHO MaJIbIX U O€CKOHEYHO OOJIBIINX BEIUYMH.

8. Teopema o mpesene CyMMBL.
9. OcHoBHBIE TEOPEMBI O pejieax.

Bapuant 11 D.1.

Bapuant 31 ®.U.

1. Bcmasvme 6 onpedenenus HeoOXooumbie N0 CMbICIY
crosa.

a) Oynkuus -
3HAYCHUIO
HaUTH
[epEMEHHOM.
0) AprymeHT QyHKIUU -
epeMeHHasl.

, IO KOTOPOMY KaXJI0MY
MEPEMEHHON MOKHO
3HAYCHHE

1. Bcmasvme 6 onpedenerus Heobxooumvie no
cMbICTY Cl08a.

a) ObnacTe onpenencHus GyHKIUH -
MHOKECTBO BCEX 3HAYEHUU

MepEMEHHOM.

0) OyHKIMSA -
Ka)KIOMY 3HAYECHUIO
MEPEMEHHON MOKHO HAUTH
3HAUCHUE NEPEMEHHOI.

, 10 KOTOPOMY

2. Kak 3a0ame gynkyuio onucameibHvlm cnocobom?

2. Kax 3a0ame pynkyuio ananumuyeckum
cnocobom?

3. Gynkyus 3a0ana Gopmynoii y =x° - 1, 20e -2< x < 3
1) Cocmasbme mabnuyy 3HauerHutl yHKyuu.

X 21-110 1 2 3

3. @ynkyus 3adana gopmynoti y = x° -1, 20e -3< x <
2
1) Cocmasbme mabnuyy 3nauenuti pynkyuu.

X -3 -2 -1 0 1|2

y

2) Ilocmpotime epaghux hynxyuu, nonv3ysace mabauyetl.

3) I[lonwb3ysice epagpuxom ynxkyuu, natioume, npu KaKux
BHAYEHUAX apeyMeHma 3HAYeHUs hyHKYuu
ompuyamenvbHvl?

2) Ilocmpotime epaghux (hyHxkyuu, noaiwv3ysce
mabauyetl.

3) Ilonwb3ysce epagpuxkom Gynxyuu, navoume, npu
KAKUX 3HAYEHUSX ap2yMenma 3HaueHus QYyHKyuu
ompuyamenbHsl?

BapuanT 21  ®.H.

Bapuant 41 ®.1.

1. Bcmasvme 6 onpedenerus HeobXo0uMbvle O CMbICITY
crosa.
a) OyHkims -

, 10 KOTOPOMY KaKJIOMY

1. Bcmasvme 6 onpedenerus HeobXoo0uMmble no
CMBbLCTY CNO6A.
a) 3HayeHHEM (YHKIIMU HAa3bIBAIOT 3HAUCHUE




3HAYCHUIO IIEPEMEHHON MOXKHO

IIEPEMEHHOM.

HaWTH 3HaYEHUE 0) OyHKIMSA - , 10 KOTOPOMY
[EPEMEHHOIA. Ka)XI0MY 3HAUCHUIO

0) OGacTh 3HaUYeHUN (DYHKIIMH - MHOYKECTBO BCEX TepeMEHHON MOYKHO HAaWTH

3HA4YCHU IIEPEMEHHOM. 3HAYCHUE IIEPEMEHHOM.

2. Kax 3a0ambo ¢hynkyuro mabauuHvim cnocoboom?

2. Kax 3a0amv ¢hynxyuro epagpuueckum cnocooom?

3. Oyuryus 3adana gopmynoii y = 1 - x°, 20e -2< x < 31)
Cocmaebme mabauyy 3sHaveHull QyHKYUuU.
x |2 -1 0 1 2 3
y

3. Oyuryus 3adana gopmynoii y = I - x°, 2de - 3<x
<2
1) Cocmasbme mabauyy sHavenutl yHKyuu.

x 3 2 |[-1/0]1]|2

2) Ilocmpoiime epaghux ¢hynkyuu, nonwv3ysicey

maonuyg.
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2) Ilocmpotime epaghux ynryuu, noav3ysice
mabnuyetl.

11 1
Bapuant 12 ®.U.

Bapuant 32 ®.1.

1. Bcmasbme 6 onpedenenus HeobXooumbvle O CMbICLY
croaa.

a) OyHKIWUS -
3HAYCHUIO
HalTU
[IEPEMEHHOM.
0) AprymMeHT QyHKIHNH -
MepeMeHHas.

, 10 KOTOPOMY KaKJIOMY
MEPEMEHHON MOXKHO
3HA4YEHUE

1. Bcmasvme 6 onpedenenus Heobxooumvie no
CMBICTLY CIIO8A.

a) O6mnacte onpezeneHus: QyHKIUH -
MHOYKECTBO BCEX 3HAUEHHM

[IEPEMEHHOM.

0) OyHKIUS -
Ka)XIOMY 3HAUECHUIO
[EpEMEHHON MOYKHO HaWTH
3HAYCHUE TIEPEMEHHOM.

, IO KOTOpPOMY

2. Kax 3a0amb pynxyuio onucamensrvim cnocooom?

2. Kak 3a0amb (hyHKYuI0 aHanumu4eckum
cnocoboom?

3. @ynxyus 3adana gopmynou y = x2 -1, 20e-2<x<3
1) Cocmasbme mabauyy 3Havenutl QyHKyuu.
-2 -1 0|1 |23

X
V_

3. @ynkyus 3a0amna popmynoii y =x° -1, 20e -3< x <
2
1) Cocmasbme mabauyy 3navenuti pyHKyuu.

x 3 |2 |-1]0 |12

y

2) Ilocmpoiime epachux ¢hynkyuu, nonv3ysace madauyel.

2) [locmpotime epagux ¢hyHKyuU, NoIb3YACH

maobauyetl.




3) Ionv3ysice epaghuxom hynxyus, naiioume, npu KaKux
BHAYEHUSX apeyMeHmAa 3HAYeHUsl (hyHKYuu
ompuyamenvHvl ?

3) [onwv3sysace epaghuxom hynxyuu, Hatioume, npu
KAKUX 3HAUEHUSX apeyMeHma 3HAYeHUs: YYHKYUU
ompuyamenbHvl?

Bapuant 22 D.N.

Bapuant 42 ®.U.

1. Bcmasvme 6 onpeoenenusi HeodXo0umble N0 CMbICLY
crosa.

a) OyHKIUSA - , IO KOTOPOMY KaXKIIOMY
3HAYCHUIO IIEPEMEHHON MO>KHO
HalTH 3HAUYEHUE

[IEPEMEHHOM.

6) O6sacTh 3HaYeHHUH (PYHKIIUU - MHOXKECTBO BCEX

3HAYCHU IIEPEMEHHOM.

1. Bcmasvme 6 onpedenenusi Heobxooumvie no

CMbICTTY C06A.

a) 3HaueHueM (YHKIIMU HA3bIBAIOT 3HAUYCHUE
IIEPEMEHHOM.

0) OyHKIMSA -

Ka)XIOMY 3HAYCHUIO

[MepEeMEHHON MOXKHO HAWTH

3HAYCHUE IIEPEMEHHOM.

, [1I0 KOTOpOMY

2. Kak 3a0amo @pyHKyuio mabiuyHvim cnocooom?

2. Kak 3a0ams ¢ynkyuio epaghuyeckum cnocooom?

3. @ynxyus 3adana gpopmynony = 1 - X%, 20e -2<x < 3
1) Cocmasbme mabauyy 3naveHuti hyHKYuu.

3. Gyuxyus 3adana popmynoii y = I - x°, 20e - 3<x
<2

1) Cocmasvbme mabauyy snavenuii pynxyuu.

x 2 1 [0 1 2 3 X 3]1-2]-1|0 1 2
y 3V _
2) [locmpotime epagux ¢hynkyuu, noavsysace madauyet. 2) Ilocmpoime epaguk ¢ynxyuu, noav3yscy
s P B T M rabed; pagus by g
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3) Ionvsysce epagurxom Gpynkyuu, Haoume, npu KAKUX 1TTITITITI 11111

BHAYEHUSIX apeyMeHma 3HAYeHUst hYHKYuu
nososcumeinvhol ?

3) Ionv3ysce epaguxom Gynxkyuu, Hailoume, npu
KAKUX 3HAYEHUAX apeyMeHma 3Ha4eHusl hyHKyuu
nonosicumenvHul?

Bapuanr 13 D.1.

Bapuanr 33 ®.HU.

1. Bcmasvme 6 onpeoenenusi HeobXooumble No CMblCLy
crosa.

a) OyHKIUS - , IO KOTOPOMY Ka)JIOMY
3HAYEHUIO MepEMEHHON MOXKHO
HaWUTH 3HAYECHUE

[IEPEMEHHOM.

06) AprymMeHT QyHKIUY -

1. Bcmasvme 6 onpedenenus Heobxooumbvie no
CMbICTY CO6A.

a) O0nacTpb onpeneneHus QyHKIUH -
MHOYECTBO BCEX 3HAUCHHM
[IEPEMEHHOM.

0) OyHKIMs -

, IO KOTOPOMY

KAXKIOMY 3HAYCHUIO




MepeMeHHaAs.

[MepEMEHHON MOYKHO HaWTH
3HAUYCHUE MIEPEMEHHOM.

2. Kax 3a0ambv ¢hynkyuio onucamenbhvim cnocooom?

2. Kax 3a0ambo ¢hynkyuio anaiumuyeckum
cnocobom?

3. Dyukyus 3adana hopmynou y = x? -1, 20e -2<x <3
1) Cocmasbme mabauyy sHavuenuil yHKyuu.
x | -2]-1]10|1]2 3

3. Gyuxyus 3adana opmynoil y =x° -1, 20e -3< x <
2
1) Cocmasbme mabauyy sHaveHutl QyHKyuu.

X 3] -2 | -1 0 1 2

y

2) Ilocmpotime epaghux hynxyuu, nonv3ysice mabauyetl.

3) [onw3ysce epaguxom ynkyuu, natioume, npu KaKux
BHAYEHUAX apeyMeHmMa 3HAYeHUs yHKYuu
ompuyamenvhol?

2) Ilocmpotime epaghux ynryuu, noav3ysice
maobauyetl.

3) Ilonwb3ysce epagpukom Gynxyuu, navoume, npu
KAKUX 3HAYeHUAX apeyMeHma 3Ha4eHUsi QYHKYuUU
ompuyamenvHol?

BapuanTt 23 ®.1.

Bapuant 43 ®.1.

1. Bcmasbme 6 onpedenenus neobXooumbvle N0 CMbICLY
croaa.

a) OyHKUUA - , 0 KOTOPOMY KaKIOMY
3HAYCHUIO IIEPEMEHHON MOKHO
HalTU 3HAYCHUE

[IEPEMEHHOM.

6) O6nacTh 3HaYeHUH (PYHKIIUU - MHOXKECTBO BCEX

3HAYCHUI IIEPEMEHHOM.

1. Bcmasvme 6 onpedenerus HeobOXooumwvle no

CMbICTLY COBA.

a) 3HaueHneM (QYHKIMU HA3bIBAIOT 3HAUCHUE
IIEPEMEHHOM.

0) OyHKIHS -

KaKJIOMY 3HAYCHHUIO

[IEPEMEHHON MOKHO HaUTH

3HAYCHUE MIEPEMEHHOM.

, IO KOTOpPOMY

2. Kax 3a0amb ynxyuio mabauunvim cnocooom?

2. Kax 3a0ams ¢hynxyuio epaguyeckum cnocooom?

3. @ynxyus 3adana gpopmynony =1 - x% 20e-2<x<3
1) Cocmasbme mabauyy 3HaveHutl yHKyuu.
x 2 10 1 2 3

y

3. Gynxyus 3adana gopmynoii y = 1 - x°, 20e - 3< x|
<2
1) Cocmasbme mabauyy 3navenutl Qyuxyuu.

X 3] -2 | -1 0 1 2

3y

2) Ilocmpoiime epachux ¢hynkyuu, nonv3ysice madbauyell.

2) Ifocmpoﬁme epagux yHKyuu, noIb3yACH
maobauyetl.




3) [onwv3ysce epaghuxom hynxyus, naioume, npu KAKUx
SHAYEHUSX ApeYMEeHMA 3HAYEeHUsl hYHKYUuU
nonodcumenvisl ?

3) [lonwv3ysice epaghuxom hynxyuu, Hatioume, npu
KAKUX 3HAYEHUSX apeyMeHma 3HAYeHUs: YYHKYUU
nonoocumenvuol?

Bapuant 14 ®.1.

Bapuant 34 ®.1.

1. Bcmasvme 6 onpedenerus HeobX00uMbie N0 CMbICY
cnosa.

a) OyHkIus -
3HAYCHUIO
HaWUTU
[IEPEMEHHOM.
0) AprymeHT QyHKIUH -
epEeMEHHASI.

, 10 KOTOPOMY KaXJA0MY
MIEPEMEHHON MOXKHO
3HAUYEHHE

1. Bcmasbme 6 onpedenenus Heobxooumvie no
CMbICTIY CIIO8A.

a) O6nacTpb onpeneneHus GyHKIUH -
MHO>KECTBO BCEX 3HAYCHHI

[IEPEMEHHOM.

0) OyHKIHS -
Ka)KZOMY 3HAYEHUIO
MePEMEHHON MOKHO HaUTH
3HAYCHUE MIEPEMEHHOM.

, II0 KOTOPOMY

2. Kax 3a0ams pynkyuio onucamenbHviM cnocooom?

2. Kak 3a0amb ¢hyHKYyuio aHanumu4eckum
cnocobom?

3. Qynxyus 3aoana gpopmynon y = x?-1, 20e-2<x<3
1) Cocmasbme mabnuyy 3Hauenuti QynKyuu.
x 21-110]1 2|3

y

3. @ynkyus 3a0ana popmynoii y =x° -1, 20e -3< x <
2

1) Cocmasbme mabnauyy 3Havyeruti pyHKyuu.

X 31-2|-11]0 1 2

y

2) [Tocmpotime epagpux ynxyuu, norv3ysace mabauyei.

3) Ionwv3ysice epaghuxom pyurkyuu, Hatioume, npu KaKux
SHAYEHUAX apeyMeHma 3HAYeHUs hyHKYuu
ompuyamenbHol?

2) ITocmpoiime epaux yHryuu, norv3ysace
maobauyetl.

1 1
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3) Ionwsysce epagurxom Gynkyuu, Haiioume, npu
KAKUX 3HAYEHUSX apeyMeHma 3HaA4YeHUs: YYHKYuU
ompuyamenvbHul?

Bapuant 24 ®.1.

Bapuant 44 ®.HU.

1. Bcmasvme 6 onpeoenenus HeodX00uMble N0 CMBICILY
crosa.

a) OyHKIUA - , 10 KOTOPOMY KaXJ0MY
3HAYECHUIO IIEPEMEHHON MOKHO
HalTH 3HAYEHUE

[IEPEMEHHOI.

1. Bcmasvme 6 onpeoenenus Heobdxooumvle no

CMbICTLY COBA.

a) 3HaueHHeM (YHKIIMU Ha3bIBAIOT 3HAUCHUE
IIEPEMEHHOM.

0) OyHKIUS - , 10 KOTOPOMY

KaXXJI0MYy 3HAQYCHHIO




6) OGnacTp 3HaUeHUI PYHKIINH - MHOKECTBO BCEX
3HAYEHUI [IEPEMEHHOMN.

MEPEMEHHON MOYHO HAWTH 3HAYCHHUE
IIEPEMEHHOM.

2. Kax 3a0ams ynkyuro mabauunvim cnocooom?

3. @yuryus 3adana gopmynoii y = 1 - x°, 20e -2< x <
3

1) Cocmasbme mabauyy snaverutl pyHKyuu.
x 2 1 0 1 2 33
14

2) [locmpotiime epaghux (hyHrkyuu, noasb3ysacs
maonuyeit.

3) Ilonwv3ysce epaguxkom @ynxkyuu, Harioume, npu
KAKUX 3HAYEHUAX apeyMeHma 3Ha4eHusi YYHKYuu

nonoxcumeinvhol ?
Bapuanr 15 ©.U.

2. Kaxk 3a0ame ¢hynxyuio epaguueckum
cnocobom?

3. Dyukyus 3aoana opmynouy = 1 - X%, 20e -
3<x <2

1) Cocmasbme mabauyy snavenutl yHkyuu.

e 3|-2|-110 | 1] 2

2) Ilocmpotime epagux hyHKyuU, Noab3YACH
maonuyei.

3) Llonv3ysacs epaghuxom ¢hynxyuu, Hatioume,
NpU KaKux 3HA4eHUsx apeyMenma 3Ha4eHus
@yHKYuU noroxcumenshvl?

Bapuanr 35 ©.U.

1. Bcmasvme 6 onpedenenust He0OX00UMbLE NO CMBICTLY
cnosaa.

a) DyHKIWMSA -, IO KOTOPOMY KaXKJIOMY

3HAYEHUIO TIEPEMEHHON MOKHO

HAWTH 3HAYCHUE

[IEPEMEHHOM.

0) ApryMeHT (QyHKIUU - IEPEMEHHAs.

2. Kax 3a0amwe ynrkyuro onucamenvuvim cnocoboom?

1. Bcmasvme 6 onpedenenus HeoOxXooumbvie no
CMbICTLY CTO8A.

a) OOmacte onpeneneHust GyHKIIMHA - MHOKECTBO
BCEX 3HAYEHUN NIEPEMEHHOM.

0) @DyHKUMS -, 10 KOTOPOMY KaKJJOMY 3HAUEHUIO
NIEPEMEHHOM MOKHO HalUTH

3HAQ4YECHHE IEPEMEHHOM.

2. Kax 3a0ams ¢ynkyuro ananumuyeckum
cnocobom?

3. @ymnxyus 3a0ana opmynou y = x° -1, 20e -3<

3. @yuryusi 3adana gopmynoiiy =x> - 1, 20e -2<x<3 X< 2

1) Cocmasbme mabdauyy sHavenuii GyHKYuu.
x 2 F1 |0]1|2]3
4
2) Ilocmpotime epaguk ¢pynkyuu, norv3ysace mabauyeu.

1) Cocmasbme mabauyy 3Havenuti pyHKyuu.

x 3 |2 |10 1|2

y
2) Ilocmpotime epagux ¢hyHKyuu, noab3yacs
mabauyetl.




3) [onw3ysce epaguxom hyukyus, Haoume, npu KaKux
BHAYEHUAX apeyMeHma 3HAYeHUs YHKYuu
ompuyamenvbHsl ?

3) [lonwv3ysce epapuxkom yukyuu, Hamoume, npu
KAKUX 3HAYeHUAX apeyMeHma 3Ha4eHusi YYHKYuu
ompuyamenbHvl?

Bapuanr 25 ®.U.

Bapuaur 45 ®©.U.

1. Bcmasome 6 onpedenenus Heobxo0uMble NO CMbICILY
cro8a.

a) OyHKIusA - , 10 KOTOPOMY Ka)KJJOMY
3HAYCHUIO MIEPEMEHHOIN MOXKHO
HATH 3HaYCHUeE

[epEMEHHOM.

6) Ob6nacTh 3HaYeHUH (YHKIIUN - MHOKECTBO BCEX

3HAYCHUN MIEPEMEHHOM.

1. Bcmasvme 6 onpedenenus HeodXoo0umvle no

CMbICTLY CIIO8A.

a) 3HaueHHeM (DYHKIIUY HA3bIBAIOT 3HAYCHUC
MIEPEMEHHOM.

0) OyHKIMSA -

Ka)KIOMY 3HAYECHUIO

MEPEMEHHON MOKHO HAUTH

3HAUCHUE MEPEMEHHOI.

, 10 KOTOPOMY

2. Kak 3a0amo @yHKyuio mabauyHvim cnocooom?

2. Kax 3a0ams ynxyuro epagpuueckum cnocobom?

3. @ynkyus 3a0ana Gopmynoii y =1 - x°, 20e -2< x < 3
1) Cocmasbme mabauyy 3sHauenuti pyHKyuu.

x 2 1 0 1 2 8
y

3. Gynxyus 3a0ana popmynoii y = I - x°, 20e - 3<x
<2

1) Cocmasbme mabauyy sHavenutl pyHxkyuu.

X 31-2|-11]0 1 2

2) Ilocmpotime epaghux hynxyuu, nonv3ysace mabauyetl.

3) Ionvsysce epagurxom Gpynkyuu, Haoume, npu KAKUX
BHAUeHUAX apeyMeHma 3Ha4eHus yHKyuu
nosoxcumenvhol ?

2) ITocmpotime epaghux (hyHxkyuu, noaiwv3ysce
mabauyell.

1

1

1

3) Ionwsysce epagurxom Gynkyuu, Haiioume, npu
KAKUX 3HAYEeHUAX apeyMeHma 3Ha4eHusi QQYHKYuu
nonodxcumenvHl?

Bapuant 16 ®.1.

Bapuaunt 36 ®.1.

1. Bcmasvme 6 onpedenenus HeoOXo0uMbvle N0 CMbICLY
crosa.

a) OyHKIUA - , 10 KOTOPOMY KaXXZOMY
3HAYECHUIO IIEPEMEHHON MOKHO
HaTH 3HAYECHUE

[MEPEMEHHOM.

1. Bcmasvme 6 onpeoenenus HeobXoo0uMble no
CMbICTLY COBA.

a) O6sacTb onpeaeneHus QyHKINH -
MHOKECTBO BCEX 3HAYEHUI

[IEPEMEHHOM.

6) OyHKIUA - , I0 KOTOPOMY




0) ApryMeHT QyHKIIUH -
repeMeHHasl.

Ka)kKJIOMYy 3HAYEHUIO
[IEPEMEHHON MOYKHO HAWTH
3HAUYCHHE NIEPEMEHHOII.

2. Kak 3a0amo (hyHKyuio onucamenibHvim cnocooom?

2. Kax 3a0ams pynkyuio ananumuyeckum
cnocobom?

3. @ynkyus 3a0ana Gopmynoii y =x° - 1, 20e -2< x < 3
1) Cocmasbme mabauyy 3naveruil hyHKYuu.
x 2 1 0 11213
Jy

3. @ynkyus 3a0ana popmynoti y =x° -1, 20e -3< x <
2
1) Cocmasbme mabauyy sHavenutl QyHKyuu.
x 3 [-2]-1]0|1]2
y

2) Ilocmpotime epaghux (hyHKkyuu, noaiwv3yscy madbauyet.

3) Ilonwb3ysice epaghuxkom Gynxkyuu, naoume, npu KaKux

2) Ilocmpotime epaghux hyHKkyuu, noaiwv3yscey
maobauyetl.

-

1

3) Ilonwb3ysce epagpuxom Gynryuu, navoume, npu

1ANIrMIN DTN nTIIaY Ao saantia s n1iasintmia dhasiciriaia

Bapuant 26 ®.U.

Bapuant 46 ®.U.

1. Bcmasvme 6 onpeoenenusi HeodXo0umble N0 CMbICLY
crosa.

a) OyHKuus - , 0 KOTOPOMY KaKIJOMY
3HAYECHUIO IIEPEMEHHON MO>KHO
HalUTU 3HAYCHUE

[IEPEMEHHOM.

6) O6nacTh 3HaYeHUH (PYHKIIUU - MHOXKECTBO BCEX

3HAYCHUI IIEPEMEHHOM.

1. Bcmasvme 6 onpedenerus HeobOxXooumwvle no

CMbICTLY COBA.

a) 3HaueHneM (QYHKIIMY HA3bIBAIOT 3HAUCHUE
IIEPEMEHHOM.

0) OyHKIHS -

KaKJIOMY 3HAYCHUIO

[IEPEMEHHON MOKHO HaWUTH

3HAYCHUE MIEPEMEHHOM.

, IO KOTOpPOMY

2. Kax 3a0amb ynxyuio mabauunvim cnocooom?

2. Kax 3a0amv ¢hynxyuro epaguyeckum cnocooom?

3. @ynxyus 3adana gpopmynony = 1 - x% 20e -2<x<3
1) Cocmasbme mabauyy 3naveHutl QyHKyuu.

3. Gynxyus 3adana gopmynoii y =1 - x°, 20e - 3< A
<2

1) Cocmasbme mabauyy sHavenutl pyHKyuu.

x |2 -1 0 1 2

x -3 -2 -1 0

y

y

2) Ilocmpoiime epachux ¢hynkyuu, nonv3ysice madauye.

2) I_Yocmpoﬁme epagux yHKyuu, noab3ysCy
maobauyetl.




3) [onw3ysce epaguxkom hyukyus, Harioume, npu KaKux
BHAYEHUAX apeyMeHma 3HAYeHUs YHKYuu
nonooxxcumenvuol ?

3) Ionwv3ysce epaghuxom hynxyuu,
Hauoume, npu KaKux 3HAYEHUsIX apeymeHma
3HaueHUsl YYHKYUU NOJONHCUMENbHYL?

Bapuaunr 17 ®.1.

Bapuant 37 ®.U.

1. Bcmasvme 6 onpedenenus HeoOX00UMble NO CMbICTY)
cro8a.

a) OyHKuA -
3HAYCHUIO
HATH
[epEeMEHHOM.
0) AprymMeHT QyHKINH -
[epeMeHHasl.

, II0 KOTOPOMY KaXJOMY
IIEPEMEHHON MOXKHO
3HA4YCHHE

1. Bcmasvme 6 onpedenenusi Heobxooumvie no
CMbICTLY C08A.

a) O6mnacte onpeaeneHus: GyHKIUH -
MHOKECTBO BCEX 3HAUEHUU

[MEpPEMEHHOM.

0) OyHKIMA -
KaKJOMY 3HAUECHUIO
[MEPEMEHHON MOXKHO HaWTH

3HAYCHHE MIEPEMEHHOM.

, 10 KOTOPOMY

2. Kak 3a0amb @hyHKkyuio onucamenibHvim cnocooom?

2. Kax 3a0ame @yHKyuio aHaiumuyeckum
cnocobom?

3. @ynkyus 3a0ana opmynoii y =x° - 1, 20e -2< x < 3
1) Cocmasbme mabauyy 3navenui ynKyuu.

3. @yuxyus 3adana popmynou y =x -1, 20e -3< x <
2

1) Cocmasbme mabauyy 3nauenuti pyHKyuu.

X 21-1]10]1 2|3

x |3|-2|-1]0]1]2

2) [Tocmpotime epagux pynkyuu, norwv3ysce mabauyeil.

ff)11111111111111111

1
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3) Ilonwb3ysice epaghuxom Gynrkyuu, Hatloume, npu KaKux
BHAUEHUSX apeyMenma 3HAYeHus: QyHKyuu
ompuyamenvhol ?

2) Ilocmpotime epaghux hynxyuu, noav3ysce
maobnuyel.

3) Ionw3ysce epaguxom Gynxyuu, Haoume, npu
KAKUX 3HAYEHUAX apeyMeHma 3Ha4eHus: )yHKyuu
ompuyamenvhbl?

Bapuanr 27  ®.H.

Bapuant 47 ®.H.

1. Bcmasvme 6 onpedenenus HeoOX0O0UMble NO CMBICTY)
crosa.

1. Bcmasvme 6 onpedenerus HeobXo0uMble no

CMbICTTY CO8A.

a) 3HaueHHEeM (YHKIIUU Ha3bIBAIOT 3HAUCHHE
MIEPEMEHHOM.

a) OyHKIUS - , 10 KOTOPOMY KaXXZOMY
3HAYECHUIO IIEPEMEHHON MOKHO
HaWTU 3HAYCHUE

0) OyHKIHS - , 10 KOTOPOMY




[IEPEMEHHOM.

0) OGiacTh 3HaUeHUN (DYHKIIMH - MHOYKECTBO BCEX
3HAYEHU [IEPEMEHHOM.

2. Kax 3a0amv pynxyuro mabauunvim cnocoobom?

3. @yuxyus zadana opmynouy = 1 - X%, 20e -2< x <
3

1) Cocmasbme mabauyy snaveHuti GyHKyuu.

x |2 1 0 1 2 |3
y
2) [locmpoiime epaghux (hyHxkyuu, noasv3ysacs
maoauyeil.

3) Hoav3ysicey epapurom hynryuu, naitoume, npu
KAKUX 3HAYEHUSIX AP2YMEHMA 3HAYEHUS PYHKYUU
noaoxcumensHv?

Bpems Ha BpinosiHeHHe: 80 MUHYT

KaXXJ10MYy 3HAYCHHUIO

IIEPEMEHHON MOYKHO HAWTH

3HAYCHUE ICPEMCHHOM.

2. Kax 3a0amv ¢ynxyuro epaghuveckum
cnocobom?

3. @yukyus 3a0ana Gopmynoii y = 1 - x°, 20e -
3<x <2

x 3 |12 1 |0 ]| 1] 2
\Y

2) [locmpoiime epaghux @yHxkyuu, noasv3ysacs
maoauyeit.

3) Ionwv3ysce epagpuxom hynxyuu, Hatioume,
NpU KAKUX 3HAYEeHUsIX apeyMeHma 3Ha4eHus
@yHKYUuU nonoxicumenvhvl?

Buneayoumopnas camocmoamenvnan pavoma Nel0 Cnocoovl 3a0anusn ¢ynxyuu. Onpedenenue 3HayeHus.

@dyHKkyuu 6 mouxe.
JuaakTnyeckue eTMHULIBI:

IlepeyeHb 00HEKTOB KOHTPOJISA W OLEHKH

HaumenoBanue
00bLEKTOB

OcHoBHbIE MOKA3aTeJIN OllEHKH pe3yJjbTarTra Onenka

Y2

- Boruucnenue npenena GpyHKINUN B TOUYKE U B OECKOHEUHOCTH
- UccnenoBanune pyHKIIMM HA HENPEPBHIBHOCTH B TOUKE

- Haxoxnenue npou3BogHON QYyHKIIUU

- HaxoxaeHue mpou3BOJHBIX BBICHINX MOPSIKOB

- MccnenoBanue (pyHKIMU U TOCTpOEHUE rpaduka

- HaxoxieHne HeolpeaeIeHHbIX HHTETPAJIOB

- Boruncnenue onpeieneHHbIX HHTErpajioB

HaxoxaeHne 4acTHBIX TPOU3BOIHBIX

0,5

byHKIUH

- Knaccugukanus Touek pa3psia
- ®opmynupoBka npasui AuddepeHIupoBaHus U
31 [epeyrciIeHne TPOU3BOTHBIX OCHOBHBIX 3JIEMEHTAPHBIX 0,5

- [lepeuncnenne TabIUYHBIX MHTETPAJIOB

3a BepHO BBINIOJHEHHOE 3aJJaHUE BhICTaBisieTcs 1 6amn



321 HeBepHO BBITIOJTHCHHOC 3aIaHUC BBICTABJIISICTCSI O 6aJIJIOB
Texkcr 3agaHuA:
BapuanTt 1

1. ®ynxuus 3agana Gopmyinoii y = —6x + 5 . Hailinure 3Hauenus (yHKIUU, COOTBETCTBYIONINE
3HAYCHHIO apryMeHTa, paBHOMY 1; 5,6; -3,5.

2. ®ynkuus 3amana popmynoit y = 0,5x — 4 . [ing snavenus aprymenta, pasnoro 10; 12; 150,
HallInTe COOTBETCTBYIOIIEE 3HAUCHHE (DYHKIIHH.

3. ®ynkuus 3agaHa Gopmyson y = x® — 4 . 3anonHuTe TAGIHILY, BBIMUCIHB COOTBETCTBYIOIICE
3HaYeHUe QYHKIINHU:

4, OyHKus 3aaaHa GOpMyIIon y = S5x —4. Haiinute 3HaueHust aprymMeHTa, Ipu KOTOPBIX Y paBeH
-12; 0; 1.
o 2)C T 5 e X 2
5. DyHKIMA 3a7aHa (I)opMyJIOI/I y_ Y S Haitgure 3Hauenus y,
X -5 -3 -1 0 2 4 6

Y
COOTBCTCTBYIOIIHE LCJIBIM 3HAYCHUAM X.

Bapuanr 2

1. ®ynxuus 3axana Gopmyinoit y = 4x — 5 . Haiimute 3Ha4eHus (GyHKIINH, COOTBETCTBYIOIINE
3HAUEHUIO apryMeHTa, paBHOMY 1; 5,6; -3,5.

2. ®ynxuus 3anana popmysoii y = 1,5x + 2 . Jlns snauenns aprymenra, paproro 10; 12; 150, naiimure
COOTBETCTBYIOIIIEE 3HaUeHHE (DYHKIINU.

4
3. Oynkius 3aaaHa GOpPMYIIOH Y =~ 3anonaure TaOJUILY, BBIYHCIIHB COOTBETCTBYIOIIIEE
3HaueHue GYHKIUN:
X -8 -4 -1 0 1 2 4
y
4. ®ynkuus 3anana popmynoit  y = —4x + 6 . Haiinure 3HaueHus apryMeHTa, IpH KOTOPBIX y
pasen -12; 0; 1.
3x +1

5. @ynkums 3anana Gopmynoii  y =~j—,rae  2AXAZ aiinure spauenns y,

COOTBETCTBYIOIIME LIEJIBIM 3HAUYEHHUSM X.
Bpems Ha BeInosiHeHHe: 80 MUHYT

Bueayoumopmnasa camocmosamenshnan pavoma Nell Onpeoenenue nepemeHHOU U ROCMOSHHOU 8eTUYUHbL 0I5
@uzuueckoeo 3HaveHus ckopocmu, o0ovema u nymu.
JAupakTuvyeckne eIMHUIbI:

Ilepeyenb 00bEKTOB KOHTPOJISA M OLIEHKH



HaumenoBanue

OcHOBHBIE MOKA3aTeJI OLIEHKH pe3yJbTara Ouenka
00bEeKTOB

- Beruncnenue npeaena GyHKIUU B TOUYKE U B OECKOHEYHOCTH
- UccnenoBanne GpyHKIIMY HAa HETTPEPHIBHOCTD B TOUKE

- Haxoxnenne npou3BogHON (GyHKIUU

- HaxoxeHne npon3BOJHBIX BBICIIUX TOPSIKOB

- UccnenoBanue (GyHKIMU U TOCTpOEHUE rpaduka

- HaxoxxeHne HeornpejeIeHHBIX HHTErPaioB

- Berunicnenne onpeneneHHbIX HHTETPaioB

Haxox/1eHre 9aCTHBIX MIPOU3BOAHBIX

Y2 0,5

- Knaccudukanus touek pa3pbia
- ®opmynupoBka npasui auddepeHunpoBanus u
31 [epevncIeHre IPOU3BOJHBIX OCHOBHBIX 2JIEMEHTAPHBIX 0,5
byHKIII
- Ilepeuncrnenue TabJIMYHBIX UHTEIPAJIOB
3a BepHO BBIIIOJHEHHOE 33aJJaHUE BbICTaBisieTcst 1 6amn
3a HEeBEpHO BHINOJIHEHHOE 33/1aHue BbIcTaBisieTcs 0 0aios

TexcT 3apanug:

1. Ha3zoBuTe n3BECTHBIC BaM (PU3MUYECKUE BETMIMHBI. Y KAKUTE SIUHUIIBI 3TUX BennunH. Kakumu npudopamu
UX U3MEPSIOT?

2. Ha . " Wpuc. M300paKEHB HEKOTOPHIE U3MEPUTEIBHBIC TPUOOPHI.
MOXHO 1M, HCIONB3YyS TOJILKO PHUCYHOK, OMPEIENUTh LIEHY JeleHHs InKan STux mnpudopoB. OTBer
o0ocHyIiTe.

3. Bripaszurte B MeTpax clieyromue 3HadeHus Pu3ndeckor BenunHbl: 145 mm; 1,5 km; 2 kM 32 M.

4. 3anumure c MTOMOLUIBIO KpaTHBIX Wi JOJIBHBIX €IMHMIL clenyolme
3HavyeHus ¢puzndeckux BenuuuH: 0,0000075 M — nuamerp KpacHbIX KpoBsiHbIX Tenel; 5 900 000 000 000 m
— panuyc opouTts manetsl [nyton; 6 400 000 M — paanyc TuTaHeTh 3eMIsl.

5 Onpeznenute npeaesl U3MEPEHUs U LeHY JEIEeHHUs IIKall IPUOOPOB, KOTOPBIE €CTh Y BaC JOMa.

6. BcmomuuTte onpesenenue GU3NICCKON BETMYNHBI U IOKAXKUTE, YTO JUTHHA — ITO (PU3MUYECKas BEIIMYUHA.

Bpems Ha BeInosiHeHHe: 80 MUHYT

Bueayoumopnasa camocmosmenvnasn pavoma Nel2 Onpedenenue wacmuvix 3Havenuti pynxyuu. Odracme
onpeoeneHus YyHKYUuu.
JAupakTuyeckue eTUHUIBI:

Ilepeyenb 00bEKTOB KOHTPOJISI M OLICHKH



HaumenoBanue

OcHOBHBIE MOKA3aTeJI OLIEHKH pe3yJbTara Ouenka
00bEeKTOB

- Beruncnenue npeaena GyHKINUU B TOUYKE U B OECKOHEYHOCTH
- UccnenoBanue GyHKIIMM HA HENPEPHIBHOCTH B TOUKE

- Haxoxnenne mpou3BoHON (YHKITUU

- HaxosxieHre pOr3BOIHBIX BBICIIMX TTOPSIIKOB

- UccnenoBanne GpyHKIMU U TIOCTpOSHUE TpaduKa

- HaxosxieHre HeonpeeIeHHBIX HHTETPAIOB

- BeruncnieHne onpeieneHHbIX HHTErPaioB

HaxosxJieHre 4aCTHBIX TPOU3BOIHBIX

Y2 0,5

- Knaccudukanus touek pa3pbia
- ®opmynupoBka npasui auddepeHunpoBaHus u
31 [epevncIeHre IPOU3BOJHBIX OCHOBHBIX 2JIEMEHTAPHBIX 0,5
byHKUIMMA
- Ilepeuncrnenue TabJIMYHBIX UHTEIPAJIOB
3a BEpHO BBINIOJTHEHHOE 33JJaHHe BhICTaBiIseTcs 1 6amn
3a HEeBEpHO BHINOJIHEHHOE 33/1aHue BbIcTaBisieTcs 0 0aios

Texcer 3axanus:
Onpenenuts 001aCTh ONpeaeNeHHs JUI JaHHbBIX (YHKIUI:

3.1 y=3x+3. 3.11. y = x +COSX.

3.2.y=x"+5x+6.

3-3.y
34 y=yx—1+y/1-x.

3.12. y = ctgx.

3.13. y-tg (x/2).
3.14. y=arctg (2x - 1).

35.y=T"3x-1+1/V4-x.3.15.y=1log, 2x - 1).

36. y=  -3x+l1gx. 3.16. y— log; logs x.
37. y— i —4ax+3. 3.17. y-logs (3x -x).

3.8. y=1yx"—4x. 318. y=Wlog; (1 —2x).

3.9. y=V1-x- 3.19. y=27%A,

3.10. y =sin4x. 3.20. y=cosx/(xX* — 5x + 4).

Bpems Ha BpinosiHeHHe: 80 MuUHYT

Ilpakmuueckan pavoma Nel5 Bviuucnenue npedenosg 31eMeHMApHbIX U CLONHCHBIX QYHKYUIL.
JAunakTuyeckue eauHUNbI: YNCIOBBIE MOCienoBaTeNbHOCTH. llpenen mocnenoBaTensHOCTH, CBOHCTBA

Tema 3.2. [Ipenen u HENPEPLIBHOCTD (PYHKITUH.

nmpeacia. BeckoHeuHO Majble 1 OECKOHEYHO OOJIbIINE BCJIIMYMHBI, CBA3b MCXKY HUMHU.

ITepedyeHb 00BEKTOB KOHTPOJISI M OLICHKH



HauMenoBanue
00LEeKTOB

OcHOBHbBIE MOKA3aTeJIU OIleHKH pe3yJibTaTa

Onenka

Y2

- Beruucnenue npenena GyHKIUU B TOUYKE U B OECKOHEYHOCTH
- UccnenoBanue GyHKIIMK Ha HETIPEPHIBHOCTH B TOUKE

- Haxoxaenue mpou3BoHOM (DYHKITUN

- Haxox1eHre mpon3BOTHBIX BBICIINX HOPSIIKOB

- UccnenoBanue (pyHKIMM U IOCTpOEHUE rpaduka

- HaxoxieHne HeonpeIeNieHHbIX HHTErPaioB

- Beruucnenue onpeieneHHbIX HHTETPaJIOB

Haxox/1eHre 4aCTHBIX MTPOU3BOIHBIX

0,5

- Kimaccudukanus Touek pazpoiBa
- ®opmynupoBKa npasui auddepeHIupoBaHus U

31 MCPCUUCIICHUC ITPOU3BOAHBIX OCHOBHBIX 3JICMCHTAPHBIX

byHKIUH
- Ilepeuricienne TaOIMYHBIX HHTETPATIOB

0,5

3a BepHO BHINIOJHEHHOE 33aJJaHUE BBICTaBisIeTcs 1 Oamn
3a HEeBepHO BBINOJIHEHHOE 33/1aHue BbIcTaBiseTcs 0 6ayioB

TekcT 3axanuga:

Haiitu npenen ¢pyaxiuu 1
. x—X+x—1lim—r x—2x +5x
a) LTy 0) lim 2, 4
X —2 - 24352y
li 8x —4x T3
6) k n}x+x—7 o xx—_3§c—2llm
2 2~
 Ir3x—4" lim COSX—C0S 2x
0) lim e) | o :
x—X1,.3x+2) v x
Haiitu npenen pyHkmu 2
2% + x—10 3x® —4x+2 lim
a lim---- ------ 0 0 mmommmmses
) —1  x—1 / — ex+5x+1
2x +3x +7 " 3x* 1. x — 3x—2 lim—;
6) EPREI 1+ 2x+1
lim sin 77+sin 3x lim
o) | a=xTxt3pl2) e | TGN
Haiitu npenen pyHkuuu 3
F3X—Z8 T
Y X s . 24T X2
a) T x—64 6) lim —- -
xn 3xN — x—4
3x*+ 2x—5 o x—3x+2
% My 4 247 lim—; 5




< 2x-1n7
9) []5q e — 1
o1 2x+4)

Bpemsi Ha BbInoJIHeHHe: 80 MUHYT

Bueayoumopuasa camocmoamenvnan pavoma Nel3 Boiuucnenue npeoena ciodcHou yHKyuu.
JAupakTnyeckune eJUHUIBI:

IlepeyeHb 00bEKTOB KOHTPOJISI H OLIEHKH

HauMeHnoBanue
00LEeKTOB

OcHOBHbBIE OKA3aTeJIH OLICHKHU pe3yJibTaTa

OuneHka

Y2

- Beruncienue npeaciia q)YHKHI/II/I B TOYKE U B 0OECKOHEYHOCTHU

- UccnenoBanme pyHKIMH HA HEMPEPHIBHOCTH B TOUKE
- Haxoxaenue nmpousBogHOM QyHKIIUK

- Haxos1eHre npon3BOIHBIX BBICIIUX MOPSAKOB

- UccnenoBanue pyHKIMK U IOCTpoeHUE Tpaduka

- HaxoxieHre HeonpeAeIeHHbIX HHTETPAJIOB

- Beruucienue onpeeeHHbIX HHTErpaioB
HaxoxaeHne 4acTHbIX MTPOU3BOJIHBIX

0,5

31

- Kimaccudukanus Touek paspoiBa
- ®opmynupoBka npasui auddepeHIupoBaHus U
[EPECUNCIICHUE TTPOU3BOTHBIX OCHOBHBIX 3JIEMEHTAPHBIX

byHKIUH

- [lepeuncnenne TabIMYHBIX HHTETPAJIOB

0,5

3a BEepHO BBHINIOJIHEHHOE 3ajlaHKe BhICTaBisgeTcs 1 6amn
3a HeBEpHO BBINOJIHEHHOE 3ajjaHKe BbicTaBisercs 0 OannioB

Tekcr 3axanug:




. x-16
4.1. lim <=4

z->4
4.2 |imsin 3a:
*—>0 X
43. limgag,
4.4. lim
>2 0 %2
45. lim4n
48 aU+aits-
4 [ lirn 10a24],,,, **"*

Xo-37+-

4.8. lim «. x>00*
éog%g:m sin g':—gos a“ri

4.10. lim ~£1.
>00x.]
411 _
4.12. |i A
®-+OX1
4.13. limA-
4.14. lim.
K —+o VI+z-1
4.15. lim

4.10. JNIL(VX T 451 — X).

4.17. lim (V1 + x> —X).
X—00 f
4.18. )I([g(%—y/x + ® +1).

4.19. lim @M H——

\®@-i X2-ij
4.20. lim (A --/A
D\ a2 ®2-1/
421. limy 91>+ 1 — 3s.
XK-4CO
4.22. lim
. SNAN AML L,
4.23. lim
x->0
4.24. lim _;af—xcgﬁ,x
4.25. lim
4%26. limV# -h 1 — _
4.
I—>—-=00
4.27. lim (1 +A*.
4.28. lim(1+

4.29. lim ("I X—>0Q\ "/
4.30. lim

e V4

Bpems Ha BpinosiHenune: 80 MUHYT

Ilpakxmuueckas paboma Nel6 Vccrneoosanue pynkyuii Ha HenpepvleHOCmb. YcmanoenieHue xapakmepa

moueK paspuvied

JAunaktudeckne exununbi: [Ipenen Gpynkiuu B Touke. EnnncTBeHHOCTS nipezena. [lepBorit u BTopoit

3aMCUaTCIIbHBIC ITPCACIIBI.

IlepeyeHb 00HEKTOB KOHTPOJISA W OLEHKH

HaumenoBanue
00LEKTOB

OcHOBHDBIE TOKA3ATEIH OLCHKHU pe3yabTaTa

Onenka




Y2

- Beruucienue npenena GyHKIIUHA B TOYKE U B OECKOHEYHOCTH
- UccnenoBanme GpyHKIMK HA HEMPEPHIBHOCTH B TOUKE

- Haxoxxnenne mpon3BoiHOM QyHKIIUN

- Haxoxxienne npon3BOIHBIX BBICHIUX MOPSIIKOB

- UccnenoBanue GyHKIMK U IOCTPOCHKE rpaduka

- Haxoxxienue HeorpeeieHHbIX HHTETPAJIOB

- Beruncienue onpeneneHHbIX HHTErPaioB

Haxoox/1eH1e YaCTHBIX MPOU3BOHBIX

0,5

31

byHKIUH

- Kimaccudukanus Touek pazpoiBa
- ®opmynupoBKa npasui AuddepeHIupoBaHus U
MepeUNCICHNE TPON3BOTHBIX OCHOBHBIX AJIEMEHTAPHBIX 0,5

- HepeqncneHI/Ie TaOJIHMYHBIX HHTCTPAJIOB

3a BCPHO BBLIIIOJJHCHHOC 3a/1aHHUEC BBICTABJIIACTCS 1 6amn

3a HEBEPHO BHITTOJIHEHHOE 3a/1aHKe BhIcTaBisgeTcs (0 OayioB
TexcT 3apanug:

Haiiti Touku paspeiBa crieayomux GyHKIUNA U ONPEACTUTh UX THII.

5.1y = mxd

5.2.y = tg (x — 1r/4).
53.y= logz (1-x).

ar*—63+5 ®%-7z+6*

54.y =

5.5.3/ = 1/(** < I)-

Bpems Ha BpinosiHenune: 80 MUHYT

5.6.y =3-W’,
5.7.y =" smx
5.8.y = 2%,

59y=J x+1, x0
o [—x—1, x>0.

5101 y —* ai—1

Bueayoumopuasa camocmoamenwvnasn pavoma Nel4 Pewenue 3a0au Ha HAxXoxcoeHue npeoeios
nociedosamenvrHocmetl, npedeios QYHKYuU 8 mouxe u 0OHOCMOPOHHUX NPEOenos.
JunakTnyeckue eIMHULBI:

ITepeyenb 00bEKTOB KOHTPOJISI M OLICHKH

HanmenoBanue
00LEKTOB

OcHoBHBIC NTOKa3aTeJIN OLEHKH pe3yJbTara Ounenka




- Beruucienue npenena GyHKIIUHA B TOYKE U B OECKOHEYHOCTH
- UccnenoBanme GpyHKIMK HA HEMPEPHIBHOCTH B TOUKE

- Haxoxxnenne mpon3BoiHOM QyHKIIUN

- Haxoxxnenre npon3BOIHBIX BBICIIUX MOPSIKOB

- UccnenoBanue GyHKIMM U IOCTPOCHHE Tpaduka

- Haxoxxienue HeorpeeieHHbIX HHTETPAJIOB

- Beruncienue onpeneneHHbIX HHTErPaioB

Haxoox/1eH1e YaCTHBIX MPOU3BOHBIX

Y2 0,5

- Kimaccudukanus Touek pazpoiBa
- ®opmynupoBKa npasui AuddepeHIupoBaHus U
31 [epevyrCcICHNE IPOU3BOJHBIX OCHOBHBIX 2JIEMEHTAPHBIX 0,5

byHKIUH
- [lepeunicienne TaOIMYHBIX HHTETPATIOB

3a BEpHO BBITIOJIHEHHOE 3a/IaHKUE BhICTaBIIsACTCS 1 Oaut
3a HEBEPHO BHITTOJIHEHHOE 3a/1aHKe BhIcTaBisgeTcs (0 OayioB
TekcT 3agaHusA:
3ananue Nel. [lana pynkuus y = f (x) u 1Ba 3HAUEHHS apryMEHTa X .
Tpebyercsi.
1) Haiiti 3Ha4eHrHe QYHKIHMH IPH CTPEMIICHHH apryMEHTa K KaKIOMY M3 JTaHHBIX 3HAYCHUH X;
2) OrnpenenuTh, SBISETCS i QYHKIHMS HEIPEPHIBHON MM Pa3pbIBHOW PH JaHHBIX 3HAYCHUSX X;
3) Cnaenarh CXeMaTHYECKHIA YEPTEXK B OKPECTHOCTH TOUCK X1 U X2 .

b
2 9 1N

y =arctg ---- -, x1 =7, X2 = 6.
X-6

3. JIns xycouno-3anannoit ¢pyukimn Yy = f (x). TpeOyercs.

1) Haiitu TOuKM pa3pbiBa GYHKIUH, €CITA OHH CYLIECTBYIOT;
2) Haiitu ckauok ()yHKIIUH B KQXKOH TOUKE pa3pbiBa;

3) Cnenarh cXeMaTHUYECKHUIT YePTEK.

x-1 ecau x<-1,
2
d<x< >
y=<x+3 ecnu l<x<lx>1
- 7\(’ 2rmn

3ananmne Ne2 Jlana pyHkius Y = f/(x) 1 1Ba 3HaUE€HUS apIyMEHTa X .
Tpebyercsi.
1) Haiitu 3HaueHne QYHKIMU IPU CTPEMIICHUH apryMeHTa K KaKIOMY U3 TaHHBIX 3HAYCHUIA X;
2) OmnpenenuTh, ABISCTCS JIU QYHKIHS HETPEPHIBHOM WK pa3phIBHOM MPU JTaHHBIX 3HAYCHUSX X;
3) Cnaenarh CXeMaTHYECKHI YEPTEK B OKPECTHOCTH TOUYCK X1 M X; .

y=3“fx1=1,X2=0.

3. Jlns xycouHo-3amannoi ¢pyukimu Y = f (x). Tpebyercs.
1) Haiitu ToukH pa3pbiBa QyHKIUH, €CIH OHU CYILECTBYIOT;
2) Haiitu cka4ok GYHKIMH B KOKI0H TOYKE Pa3phiBa;
3) Cnhenarb CXeMaTHYECKHI YEPTEX.



0, eciu x <—,

2
A
y =< CO0S x, ecu —<X<H4,.
2
2, ecu X > g

Bpems Ha BbinoJiHeHHe: 80 MUHYT

Ilpakmuueckasn pavoma Nel7 Hccredosanue pynkyuti Ha Henpepvl8HOCMb. YcmanosieHue xapakmepa
MoueK pazpwled.

JAunakTnyeckne exuHunbl: OgHocTopoHHME Npenenbl. HenpepbiBHOCTh pyHKIMU. Touku pa3pbiBa

¢ynkuuu u ux knaccudukanus. HempepsIBHOCTD 371eMEHTAapHBIX (QYHKINH.

IlepeuyeHb 00HEKTOB KOHTPOJISI H OLIEHKH

HaumenoBanue
00BLEKTOB

OcHOBHBIE IOKA3aTeJIN OLEHKH pe3yJibTaTa Onenka

- Boruncnenue npezaena GyHKIIMU B TOUKE U B OECKOHEYHOCTH
- UccnenoBanme GpyHKIMH HA HEMPEPHIBHOCTH B TOUKE

- Haxoxpaenue nmpousBogHON QyHKIIUK

- Haxos1eHre mpon3BOIHBIX BBICIIUX MOPSAKOB

- UccnenoBanmne pyHKIMM U TOCTpOeHUE Tpaduka

- HaxoxieHre HeonpeAeIeHHbIX HHTETPAJIOB

- Beruncienue onpeeeHHbIX HHTErPajioB

HaxoxneHne 4acTHbIX MTPOU3BOJIHBIX

Y2 0,5

- Kimaccugukanus Touek pa3pbia
- GopmynupoBka npaBui AU GepeHIUPOBAHUS U
31 [ePEUNCIICHUE TTPOU3BOTHBIX OCHOBHBIX 3JIEMEHTAPHBIX 0,5
byHKIUH
- [lepeuncnenne TabJIMYHBIX HHTErPAIOB
3a BepHO BHITIOJHEHHOE 3aJJaHUE BhICTaBiseTcs 1 6amn
3a HEBEPHO BHITIOJIHEHHOE 3aJ1aHKe BhIcTaBisieTcs 0 6aoB

TexcT 3a1aHus:

1) Kak ornpenenuts f (a), 4yro0BI f (X) ObUIa HempephIBHA B TOUKe X = @ a) f (X) = X W Cctgx, a = 0;

0

6)

a=1,
X—6X+5x2-3x+ 2. = n
0O

B)f ¥

r) MccnenoBath Ha HEMPEPBHIBHOCTH:



° Yy arctg

Bpems Ha BpinosiHeHHe: 80 MUHYT

PacuetrHo-rpadundeckas padora Ne 3 Pemenue 3a1a4 Ha HaxokaeHue npenenos. MccaenoBanue
(b VHKIIMIT HA HENIPEPBLIBHOCTH M TOYKHU pa3phIBa

IlepeuyeHb 00bEKTOB KOHTPOJISI H OLIEHKH

HaumenoBanue
00LEeKTOB

OcHOBHBIE IOKA3aTeJI OLEHKH pe3yJibTaTa Onenka

- Boruncnenue npezaena GyHKIIMU B TOUKE U B OECKOHEYHOCTH
- UccnenoBanme pyHKIMHA HA HENMPEPHIBHOCTH B TOUYKE

- Haxoxpaenue nmpousBogHOM QyHKIIMN

- Haxos1eHre npon3BOIHBIX BBICIIMX MOPSAKOB

- UccnenoBanue GpyHKIMM U IOCTpOeHUE Tpaduka

- HaxoxieHre HeonpeaeIeHHbIX HHTETPAJIOB

- Beruncienue onpeaeneHHbIX HHTErpajioB

HaxoxneHne 4acTHbIX MTPOU3BOJIHBIX

Y2 0,5

- Kimaccudukanus Touek paspoiBa
- GopmynupoBka npasui AuddepeHIupoBaHus U
31 [IEpEYNCIICHUE TPOU3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX 0,5
byHKIUH
- [lepeuncnenne TabJIMYHBIX HHTETPAJIOB
3a BEpHO BBHINIOJIHEHHOE 33jlaHNe BhICTaBIseTCs 1 Oamn
3a HEeBEpPHO BBINIOJHEHHOE 3ajjaHKe BbicTaBisiercs 0 6amuioB
Tekcr 3axanus:
3aganueNel : Boruncnuth npenens! GyHKIMM, He TOIb3YsCh cpeAcTBaMu U depeHanIbHOro

UCUYUCIICHUS.

. 2x% + 3x+1
i e -J2x+3 —3
43X —5X+2 6) lim —---- A1) E—
(I 111 S — A =19 + Bx+3 s mJx—2
X 2 9v2 A Bv H 1

1)in(x+3)



2. ATl ) lim> =t o522
X+2 “>5 X2 — 2X-15 x—2 -J2X+5 -3
lim 3x+2)In( X x>t +1)—In x|
2%4-+5x%2-3 w2543 1

3. a)lim 6) jjm X2 X * 8) lim

*—Bx-2x3 -4x *a9x2 -x-1 51 y/54x-2
D lim x+2)iin( 2x+1) - In( 2x -1)|

4 a)lim 6) Jim 2210 pyjim
%y 3X2+ X5 22X +9X+10 X5 796
r) lim (2x-3)[In( x - 2) - In( x+1)])
X >/

5. a)lim e 6)lim 2224 B) |[im 3-p+t

22X+ 3X7 -2 «"2X% -13x+20 x— 22-Jx+6

Yhim (x-9)In( = "x—3)—In x|
5 a)lim 37y 4 5% 0) lim* 2k BY I 2 % r)
57 042X-X3 #5352 +8x+15 ) tim =
x 5
_ _ _ ST wii—YX —2
(2x—5jIn(2x+4)—In(2x+D)|
2

T iy o OX 73X ?). 2x_°_+ P S

J : im im -

> 8bxx x—10 351V dex
0 lim (3x—21)[IN(2x—1)—In(2x+1)]
3aganueNe2: VccnenoBarh QyHKIINIO y — f (X) Ha HenpephIBHOCTH: HATH TOUKU pa3pbiBa GYHKIUH I
ornpenenuts ux Tum. [locTpouTs cxemarnveckuii rpaguk GyHKINH.
| X + 2| L, X
X<0
X+ 2
lLy—<\4—X,—2<X<2, 2 y—«< 3.y—<\1—x2,0<x<1,
------ X> 2. X — X>3
—2, X —3

X



2><|

-, X<0
—1X< ’ ’
¥ X

4 V=< Y4 X20<X<2 5.y=<\9-x,0<x<3, 6.y = <-V4-X2,-2 <X < 2,

— x> 2. %2 X-

—— x>3. 21
X-3 X—
Lo
1 <
------ X <-2,

NP X + 2

7 y=< 79X -3x<8, 8. V=< ~1<x<0, 9y=<Vaxi2<x<2,
LXl > — ,X>2
V,X 0. X
1
______ ’X<_

X+3 3,
10. V=« -3<X< 0

St Xx>0.

X

Bpems Ha BpinosiHeHHe: 80 MUHYT
Tema 3.3. IlonsTre NpoN3BOIHON U €€ TeoMeTpuueckuii cmbict. nddepennnan Gpynxmmm.

Ilpaxmuueckas paboma Nel8 Haxoorcoenue npousgoousix nepeo2o nopsoka.
Junaktnyeckue eguHuubl: IlpousBonHas, ee reomerpuueckuit cmbici. IlpaBuna nuddepenuupoBaHus

(GYHKIUI ¥ TPOU3BOIHBIE AJIEMEHTAPHBIX (PYHKINH.

IlepeyeHb 00HEKTOB KOHTPOJISA W OLEHKH

HanmenoBanue

OcCHOBHBIE MOKA3ATEJIN OIIEHKH pe3yJbTaTa Ounenka
00bHLEeKTOB

- Beruncnenue npenena GyHKIUU B TOUKE U B OECKOHEYHOCTH
- UccnenoBanuie pyHKIINK HA HETIPEPHIBHOCTH B TOUKE

- HaxoxneHne npou3BoJHON (GYHKIUU

- HaxoxeHre npou3BOJHBIX BBICHIIMX MOPSIKOB

- UccnenoBanue GyHKIMU U TOCTpOEHHE Ipaduka

- Haxox1eHne HeolnpeeIeHHbIX HHTETPAJIOB

- Beruncnenue onpeeneHHbIX HHTErPaloB

Haxox1eHre 4acTHBIX TIPOU3BOJHBIX

Y2 0,5

- Knaccudukanus touek paspbia

- ®opmMynupoBKa npaBuil AMPPEepeHInPOBAHUS U
31 [EPEYNCIIEHNE IPOU3BOJHBIX OCHOBHBIX 3JIEMEHTAPHBIX 0,5
byHKIIHMA

- Ilepeuncrnenue TabIMYHBIX HHTETPAJIOB
3a BepHO BBINIOJHEHHOE 3aJJaHUE BhICTaBisieTcst 1 6amn




321 HeBepHO BBITTOJTHCHHOC 3aIaHUC BBICTABJISICTCSI O 68.JIJIOB
Tekcr 3agaHusA:

3apanueNel : HaiiTu mpon3BOIHBIC IEPBOTO MOPSIKA JaHHBIX (DYHKIIMH, UCIIOIB3YS IIPaBUIa BEIYUCICHUS
MIPOU3BO/IHBIX.

1 sin ® x Jy = yixtgx, ¥ V= ™ 4) Jx=arcsin 2t,
4—3c0sX =1 /(1—4t2).
, y= Ax* + e, 2)y=sinxeInx,3)y o (1),
ctgx
=cos(1—t)
ctax ” (1-1)
3, Dy = 3vx — Inex, 2y = e arcsinx, ¥y = 4) x=(t-1,
X* y=sin(t-1).
. JX_tg (t2) M
4. 1) y = bxe— arcsin’x, 97 X
t£2 e
D/:
5, 3 _ 5 _ x t
1)y = 4-VX +arctg°’x, 2y = X'€y 3)y =, 4
Inx v=ctg (3t?).
6.1) y = 55~x — 7arcctg®x,2) y =cos Xx(3x —1),3)y = 3
X
e
4) lk=In(1—t"),
1 2
y=arccos(t’).
S
7. 1)y = 10x3 + Zcos3 X, :-__I_I:]_i( — K le\"'_tQZ
g arcsin x y=arcctgt
_ X _ 4)
8. 1)y=6"sx—7tg’, 2)y = € arccosx, 3) y = Ix=arctg (1+t)
2X4 B

Bpemst Ha BpinosiHenne: 80 MuHYT

Buneayoumopnas camocmosamenvnan paooma Nel5 Hccneoosanue ¢hynkyuil u nocmpoenue ux epaguxos

IlepeyeHb 00LEKTOB KOHTPOJIA M OLIEHKH
HanmenoBanue
00bLEeKTOB

OcHoOBHBIC 0KA3aTEJIN OLICHKH Pe3y/IbTaTa Ounenka




- Beruucienue npenena GyHKIIUHA B TOYKE U B OECKOHEYHOCTH
- UccrienoBanne QyHKIIMK HA HETIPEPHIBHOCTH B TOUKE

- Haxoxxnenre mpou3BoiHON GyHKIIUH

- Haxoxxienne npon3BOIHBIX BBICIIUX MOPSIIKOB

- UccnenoBanue GyHKIMK U IOCTPOCHKE rpaduka

- HaxosxieHue HeonpeiesIeHHbIX UHTETPAJIOB

- Beruncienue onpeneneHHbIX HHTErPaioB

Haxo>x/1eH1re 4aCTHBIX MPOU3BOHBIX

Y2

- Kimaccudukanus Touek pazpoiBa
- ®opmynupoBka npasui auddepeHunpoBaHus U
31 [epevyrCcICHNE IPOU3BOIHBIX OCHOBHBIX 2JIEMEHTAPHBIX

byHKIUH
- [lepeunicienne TaOIMYHBIX HHTETPATIOB

3a BEpHO BBITIOJIHEHHOE 3a/IaHKE BBICTABIIACTCS 1 Gamn
3a HEBEPHO BBITIOJIHEHHOE 3aJ1aHKe BhIcTaBisgeTcs 0 OaioB
Tekcr 3apanuga:

BapuanTt 1
1. HaiitTi HauOospIlice 1 HAMMEHbINIEE 3HAYCHHE (DYHKIIUU Ha OTPE3Ke:
X+6
A [- 5:5]
X +13;

2. HccnenoBath PYHKIHIO B IOCTPOUTH €€ TpaduK:

Bapuanr 2
1. Haiitu HauboJblliee ¥ HAUMEHbIIIee 3HaUeHrne GYHKITMN Ha OTpe3Ke: Y = X . COS X; [0;;7-]

2. HccnenoBath (hyHKIMIO U TIOCTPOUTH €€ rpaduk:

x® +16
y ]
X
Bapuanr 3
1. Haiitu HauGosbiliee ¥ HaMMEHbIIIee 3HaUYeHNe (DYHKIIMHU Ha OTPE3KeE:
[- 5.10]
2. HccnenoBath (hYHKIHIO U IOCTPOUTH €€ rpaduk:

Bapmuanr 4
1. Haiitu Hanbosbiiee 1 HaMMEHbIIIee 3HaUYeHe (DYHKIIMHM Ha OTPE3Ke:

[-3.7]

HccnenoBaTh (PyHKIMIO U TOCTPOUTH €€ Tpaduk:

N



Bapmuanr S
1. Haiitu HanGonblee 1 HaMMeHbIlIee 3HaueHHe (PYHKIMU Ha OTpe3Ke:

X * -
y = ---sinx;
2
2. HWccnenoBaTh GYHKIHIO U TOCTPOUTH €€ TpaduK:
X3
2 x +1)

Bpems Ha BbinoJiHeHHe: 80 MUHYT

IIpakTnyeckas padora Nel9 Brruncnenue nuddepennnana GyHKIUNA OJHON TEPEMEHHOM.
Jupaktuyeckue eaunuubl: Jluddepenuman ¢ynxmum, ero reomerpuueckuid cmbici. [IpuMenenue

muddepeHnmana 1t NpuOIMKeHHbIX Berancienuil. [Ipasumno Jlonurans.

Ilepeyenb 00LEKTOB KOHTPOJISI M OLIEHKH

HaunmenoBanue

OcHOBHbBIE OKA3aTeJIU OLIEHKH pe3yJbTaTa Onenka
00LEeKTOB

- Beruucnenue mpenena GyHKINU B TOUYKE U B OECKOHEYHOCTH
- UccnenoBanue GyHKINU Ha HENPEPHIBHOCTh B TOUKE

- HaxosxaeHne mpon3BogHON QYHKIIUH

- HaxoxeHne npon3BOAHbBIX BBICIIMX IIOPSAIKOB

- ccnenoBanne GyHKIUU U TOCTPOEHHE TpaduKa

- HaxoxeHne HeonpeneeHHbIX HHTErpaioB

- Beruncienue onpeneneHHpIX HHTErpaioB

Haxox1eHre 4aCTHBIX TPOU3BOJHBIX

Y2 0,5

- Knaccuguxkanus Touek pa3pbia
- ®opmynupoBka npasuil AU GepeHIUPOBaHUS U
31 [IEPEUNCIIEHAE TPOU3BOJIHBIX OCHOBHBIX 2JIEMEHTAPHBIX 0,5
b yHKIIMIA
- [lepeuncienne TaOIMYHBIX HHTETPATIOB
3a BEpHO BBHITIOJIHEHHOE 3a/IaHK€ BBICTaBIsAECTCS 1 Gan
3a HEeBepHO BBINOJIHEHHOE 33/1aHue BbIcTaBiseTcs 0 6aioB
Tekcer 3axanus:
3ananue 1. Haiitu npenens! GyHKUUH, He TOAb3YsACh MpaBuiioM JlonuTans.

1

23+ +1 ) lim -—yiil &) lim * > ) lim Ax
1. a) lim--mmmn —eeemeev +>03-Jx+9 9 2xsinx i
¥ o4 D w>nal+sinx)
2+ i Vi +2 L-cos3x . (x+3A~
> a) XK )C5 +2 6) }!‘r>r; X -4 B)x>0 2sinzx F) X>I10



2Xx+x+1 im 253-V_X+b COS X - COS3X i sinx
: 0) 57 X lim
3.a) fim— - - T D oy
> X+x+2 x>0 2 X sin x
1
)... 2% +x +1 lim 3ax+2 1 - COS*X i X3
4.a) lim—------ ---- 6) I B | !
XS xx+2x3+1  *7 49-x X202X sin X x>3
i
- 3¢+ 2 +1 | 1.Vx:1 8) Umbsinx Jim~ v
) R — 3-6606)m L=~ 5 2%C0SX " x>ov 1 + COSX)
=Y oxs+ 2 X S|
2 X + X +1 lim y/3 y/x +1 6) 1 + COS X
6.8) [im—----- - T B)lim_ ) lim
XS X -2x+5 s 2xsinx X
4X+Xx+1 2 X +X arCSinzx B) i lim X-2
_ c-=-p) i
7.9% . X+ 2¢* -1 9 0 3-jx+9 Xooxsinx w2
1
7 arcigzx == B ]
L 2XHEXHX i XK 9% 2 oxcsi ) lim =
8.a) lim—------ - ) x oM
X+ 2x+7 x>0
8x+x+1 . x-125 . COsX
VI (1)1 — 6lim - p) lim--------- ) lim
oxe+2x+2 x>B-7x+4 ,>*arcety xxs.
1
.. BX+X+X “mzm 1 - COsX i Ax
lim o B) AN

3agaHue I1. T lai'mi IIPOM3BO/IHBIE SIBHO sa/1aiiiibix GyHKIUH.

= \ sinx+cos x \ [+ \cosx
FG i, YT B)Y = r)y=(sinx)
3x+5 _
2. a) y = X 6) y = arcsin B)\ y - . oshx+chx F) y-tg xIn
V tgx
s ayy= Inx+ fi
B Kctgx ©)Yy = arccos XTX_ g)y=logi°r)y = Moo
V x +sinx)

o0)y= arctg Uil
B)V=l0og.(x:+ch X) T) y = Xex



AN X +5 _ :
5.a)y="_— 6)y = arcsin B) y = log.(x* +sh x) T) y = x™

V tg x
Inx &
6. a)y =sin— 6) y = arctg—— B) v= “ T 1) = ¢ arcsin (x+1)
tg X I x +1)
Vctgx ’ y=arcsin—+4-—- ° X + x°)th x
2 — gx ¥ \Y% X2 +1) 4
Inx +x° I'chx +8 3 _ .
. = = arct = logy(sin x = (cosx)™™
8.a)y "V ig x 0)y al‘ngx Inx)B)y Ax( ) 1) y = (COsX)
: 3 Ish x +1 . ,
9.a)y="— -
V19 X 6) y = arctg ----------- B) ¥ = log x (COS X) ) y = (ch x)=*
[ V In x
sh x + cos? x | i
10.2)” = r—j- 0) y = arcco:*-"- B) y = 5%9% ) y = (sh x)»*

3ananue I11. Haiitu mpou3BoiHbIe HESIBHO 3aaHHBIX (QYHKIUH, U GYHKLUH, 3aJaHHBIX TapaMETPUUECKH.

1.a)X* +)° =tg xy 6) x =t +cost,y="t"+1
2, 3 _y _m
2.3) yxxy+y=cos—x y—"\[t+1+1

3.a) X$ A=) 6) x = sin(t® + cost ) , y = ctg/t
Xty

4. a) i-e))ip 6) x = t* + sint , y = Varcsint

5.a)%° ¢ X+y [

v =alCCos- 6) X = arccost , y = 3 +1 + -



?.?7 Vi -12

6. a) x +y = arctg 6)x_
X
t+1+1
7. ) sin x+cos y=exp(x+y?) 0 ) Jp—
) y=exp(x+y?) 0) i
3 2 5 X 6)X_tgsint Vt—1ly=
8.a) x+xy+y=th-y T e T Cos7t
9. a) x* +ys-xy = arcsin(x+xy) 6) X =tg t + cos t , 2.1
tht
10. /n—v=In(x + 6) X =471+
Dy ) ) ’ y = arcsinVt

Bpems Ha BpInosiHeHHe: 80 MUHYT

Bueayoumopuasa camocmoamenwvnasn pavoma Nelb Boinonnenue 3a0anuii Ha 8blYuUcieHue NpouU3800HOII.

IlepeuyeHb 00HLEKTOB KOHTPOJISI U OLIEHKH

HaumenoBanue
00BLEKTOB

OcHOBHBIE OKA3aTeJIM OLEHKH pe3yJibTaTa Onenka

- Beruncnenue npeaena GyHKIUU B TOUYKE U B OECKOHEYHOCTH
- UccnenoBanue GyHKIMK Ha HEIPEPHIBHOCTh B TOUKE

- Haxoxnenue npon3BogHON GyHKIUU

- HaxoxneHne npon3BOJHBIX BBICHIIMX NOPSIKOB

- UccnenoBanue pyHKIINK U IOCTpOEHUE Tpaduka

- HaxoxneHne HeonpeaeneHHbIX MHTErPajioB

- Boruncnenue onpeieneHHbIX HHTErpaioB

Haxox1eHne 4acTHBIX IPOU3BOJHBIX

Y2 0,5

- Knnaccugukanus Touek paspbia
- ®opmynupoBka npasui auddepeHnnpoBaHus U
31 MepEeYUCIIEHNE IPOU3BOJHBIX OCHOBHBIX 3JIEMEHTAPHBIX 0,5
byHKIII
- [lepeuncienre TabJIUYHBIX UHTETPAJIOB
3a BEpHO BBHINOJIHEHHOE 33jlaHNe BhICTaBIseTCs 1 Oamn
3a HeBepHO BHIMTOJIHEHHOE 3a/1aHue BhICTaBIsieTcs ) 6ayioB

Tekcr 3axanug:

| BapuaHT ‘ 2 BapuaHT
1. Beruucauth npenensl GyHKIHMA
| 201-51 N X° +x— 20 N s—)3|3 X — 49
Ifim, -=------ 2) lim im -------- 2) lim
’ )xmx?-16 S « > x> — 5x —14




2. ana dynxumst: f (X) = X' - 3x° + 4. Haiizure: 2. Jlana pynxums: f (x) = 8x° - x*.

a) ee TOUKH MaKCUMyMa i MIHAMYMa; Haiinure:

0) IPOMEKYTKH BO3pACTaHUS M YOBIBAaHUS 3TOHM (QYHKIMK; |a) €€ TOYKH MAKCHMyMa N MHHUMYMa;

B) HauOOJbIIIee 1 HANMEHBIIIEE ¢ 3HaYeHHs Ha 0) MPOMEXKYTKN BO3PACTAHUS U YOBIBAHUS 3TOH (QYHKINH;
npomexytke [0; 4]. B) HanOoOJIbIIIee M HANMEHBIIICE €€ 3HAYCHUS Ha

npomexytke [-1; 3].

3. Haiitn mpon3BoHbIC PyHKITUH
- 31+6 - 3 m F — —
ly ---- 2.y-cosxx l.y— 2y - sin x-2X

4. HaliTu mpOW3BOJHYIO TPETHETO MOPSIKA

y = 3x* + cos5x y = 2x° - sin3x
3 BapuaHT ‘ 4 BapuaHT
1. BoruncnuTh npenesnbl yHKIui
.- + . .

Dhm@,gz% 2) Um*1* 1) lim—-----— 2)lim* "4

> X°-25 22X - 4 T Xx-5x-14 T 2X-6
2. Jlana dynxums: T (x) = -x +3x° - 2. Haitnure: 2. Jlana dynxums: T (x) = X + 3x° + 2. Haiiure:
Q) e TOYKH MAaKCUMyMa H MUHAMYMa; a) €€ TOYKH MaKCHMyMa U MHHHUMYMa;
0) IPOMEKYTKH BO3PACTaHUs M YOBIBAHUSA 3TOHM QYHKIHMK; |0) MPOMEKYTKH BO3PACTAHUS U YOBIBAHUSA 3TON (HYHKIIHM;
B) HanOoJIblIIce U HAMMEHBIIICE e¢ 3HAUCHUS Ha B) HauOoJIbIlIce U HAMMEHbIIEE e¢ 3HAUCHHs Ha
npomexytke [—1 ;4]. npomexytke [—2; 2].

3. Haiitu npousBoHbIe QyHKIHIHA
, 3-x 9 . 5 2 i -Siiix il oy 5
l.y-— 2.y -tg4x *x y N 2.y I e

4. HaiiTu npon3BOJHYIO TPETHETO MOPSIKA

v = 5x* - cosdx y=4x*+sin2x

Bpems Ha BbinoJiHeHHe: 80 MUHYT

Ilpakmuueckas padoma No20 [Ipumenenue oughghepenyuanos 0ns npudIUNCEHHBIX 8bIYUCTEHU.
JAupakTuyeckue elMHULbI: Bo3pacranue u yosiBaHue QyHKIuU. DKcTpeMyMbl GyHkuuu. MccnenoBanue

(GYHKIIMH ¢ TOMOLIBI0 IepBO Tpon3BogHON. Hanbonbiiee 1 HauMeHblIee 3HaueHus: QyHKIIUU Ha OTPE3Ke.

BoInyk10CTh ¥ BOTHYTOCTH Ipaduka (GyHKIIHH.

ITepeyeHb 00BEKTOB KOHTPOJISI M OLCHKH

HanmenoBanue
00bLEKTOB

OcHoBHbBIC NOKa3aTeJN OLEHKH pe3yJbTara Onenka




- Beruucnenue npenena GyHKIMNA B TOYKE U B OCCKOHEYHOCTH
- UccnenoBanvie pyHKIIMK HA HETIPEPHIBHOCTH B TOUKE

- Haxoxxienne npon3BogHOM PyHKITUN

- HaxoxieHne npon3BOHBIX BBICIIUX MOPSIKOB

- UccnenoBanue GyHKIIMK U TOCTPOSHUE Tpaduka

- HaxoxxieHne HeonpeieieHHbIX UHTETPAJIOB

- Beruucienue onpeneneHHbIX HHTErPalIoB

HaxosxieHne 4acTHBIX MTPOU3BOIHBIX

Y2 0,5

- Kinaccudukanus Touek pa3pbiBa
- ®opmynupoBka npasui auddepeHunpoBaHus u
31 [epEeYUCIICeHNEe IPOU3BOJHBIX OCHOBHBIX 3JIEMEHTAPHBIX 0,5
byHKIII
- [lepeunciienne TaOJIMYHBIX UHTETPAJIOB
3a BepHO BHINIOJHEHHOE 3aJjaHKe BhICTaBisieTcs 1 6amn
3a HeBepHO BHIMOJIHEHHOE 3ajjaHKe BbicTaBisercs 0 0amnoB

Tekcer 3a1anus:
3ananue 1. JlanHyro QyHKIHIO pa3iokKUTh B psija Telnopa B ykazaHHON TOYKE C TOYHOCTHIO /10 WICHOB

TPETHET'O MOpsAaKa.

J 7 _ _
1-,stmX,Xo:— 2-y:COSX,Xo:— \.?’-y—lnx,xo—l

’ . V2 6. y=arctgx, %=
5. v =arcsmx . Xn = — Y g%, "
/2 5 t~~

l.y=arccosx,Xo — 8.y=%%,x0=19.y=smx,x0=—

4.y:3X,Xo:8

lo.y=thx,x =0

Bpems Ha BbinoJiHeHHe: 80 MUHYT

Ilpakmuueckas padoma Ne21 [lonnoe uccnedosanue gpynkyui. Ilocmpoenue epaghuxa gynxyuu.
Jupaktuyeckue eqfmHunbl: Touku nepernba. Acumnrtotsl rpaduka ¢pyHkuun. OO01mmas cxema UCCIeJ0BaHusS

(GYHKLIMU U TOCTpOEHHE IpaprKOB (PYHKIIHIHA.

IlepeyeHb 00HLEKTOB KOHTPOJSA W OLEHKH

HaumeHnoBanue
OcHoOBHBIC MOKA3aTeJIN OLICHKH pPe3yJIbTaTa Onenka
00bEeKTOB

- Boruncnenue npesiena QyHKIMY B TOUYKE U B OECKOHEUHOCTH

- UccnenoBanne GyHKIIMK Ha HENPEPHIBHOCTH B TOUKE

- Haxoxnenue npon3BogHON HyHKIIUU

V2 - HaxoxeHre npou3BOJHBIX BBICIIMX HOPSAIKOB 05
1

- UccnenoBanue GyHKIMU U TOCTpOEHHE rpaduka
- HaxoxneHue HeonpeaeneHHbIX HHTETPajioB

- Beruncnenue onpeeneHHbIX HHTErPaIoB
Haxox1eHne 4acTHBIX IPOU3BOJHBIX




- Knaccudukanus touek pa3psia
- ®opmynupoBka npasui auddepeHunpoBaHus u
31 [EepevHCIIeHNe IPOU3BOJHBIX OCHOBHBIX JIEMEHTAPHbIX 0,5
byHKIII
- Ilepeuncrnenue TabIMYHBIX UHTEIPAJIOB
3a BEepHO BBHINIOJIHEHHOE 33J[aHue BhICTaBIIsIeTCs 1 Oamn
3a HEeBEpHO BBINOJIHEHHOE 33/1aHue BbicTaBiseTcs 0 6aioB
Tekcer 3a1anus:
3ananue 1. [{ns naHHON QYHKIIUM yKa3aTh 00JacTh ONMPEAEICHUs, aCUMIITOTHI, IPOMEXYTKH BO3PACTAHUS U

yOBIBaHUs, MAKCUMYMbI 1 MUHIUMYMBI, HalIPaBJICHUS BBITYKJIOCTH, ieperuosl. [loctponth

X XX-1 52
X oY=~ xs 37 XX+ 4 Y=
1 v — . ( 1 A X+1
(x>
5. V=exp 6. YV =exp 7.y = exp
8.y=xlnx 9.y 10. V= x exp (- X)
rpaduk QyHKIHUH.

Bpems Ha BpInosiHeHHe: 80 MUHYT
Tema 3.4. IIpousBoaHbie U qU(GEPEHINATBI BBICIIUX ITOPSIKOB.

Ilpakmuueckas paboma No22 Haxoorcoenue yacmHuix npou3sooHbIX U NOIHO20 Ouepenyuana GyHkyuu
HEeCKONbKUX NePeMEHHDbIX.

I[I/IIIaKTI/I‘IeCKI/Ie (D1070:0701023 CDYHKI_II/II/I HECKOJIBKUX TEPECMCHHBIX. YacTHble IPpOU3BOJHBIC.

IlepeueHb 00HLEKTOB KOHTPOJISA M OIIEHKH

HaumenoBanue

OcHoOBHBIC MOKA3aTeJIN OLICHKH pPe3yJIbTaTa Onenka
00bEKTOB

- Boruncnenue npeaena QyHKIMH B TOUYKE U B OECKOHEUHOCTH
- UccnenoBanue GyHKIIMK Ha HENPEPHIBHOCTh B TOUKE

- Haxoxnenue npou3BogHON GyHKIIUU

- HaxoxneHne npon3BOJHBIX BBICIIMX NOPSIKOB

- UccnenoBanue pyHKINY U IOCTpOEHUE Tpaduka

- HaxoxneHne HeonpeaeneHHbIX MHTErPajioB

- Boruncnenue onpeieieHHbIX HHTErPaioB

HaxoskaeHne 4aCTHBIX IPOU3BOIHBIX

Y2 0,5

- Kitaccudukanms Touek pa3psiBa

- ®opmynupoBka npasui auddepeHunpoBaHus U
31 MepeyrciIeHne TPOU3BOJHBIX OCHOBHBIX 3JIEMEHTAPHBIX 0,5
byHKIII

- [lepeunciienre TaOIUYHBIX HHTETPAJIOB
3a BEpHO BBHINIOJIHEHHOE 33[aHNe BhICTaBIsIeTCs 1 Oamn

3a HEeBEpHO BBINOJIHEHHOE 3aJjaHue BbicTaBsieTcs 0 OamioB




TexceT 3apanua:
* Haiiti yacTHBIC MPOU3BOIHBIE TIEPBOTO M BTOPOTO MOPSJIKA OT CACAYIOMUX (HYHKIIHMA:

201 = A

Uu—x+y—4xy.
2. +
Uu—In(x+yj. u—arctg 27,

(3= — o

Haiitu nuddepenimans mepBoro ¥ BTOPOro MOPSIKOB OT CIECTYIOMINUX (yHKITHI:

2
1.u—x"" 2.U—In" +y° .
. Uu—xv+yz+2\.
Bpems Ha BpinosiHeHHe: 80 MUHYT
Bueayoumopuasa camocmoamenvnasn paboma Nel7 Bvinoninenue 3a0anuti Ha evluuciienue npou3e00HOU.

Hccnedosanue ghynkyuil u nocmpoenue ux epagurxos
JAupakTnyeckne eTUHUIBI:

IlepevyeHb 00HLEKTOB KOHTPOJISI H OLIEHKH
COS x

HaumenoBanue
OcHOBHBIE noxa3aTeJmeue}r':""‘7’"}TaTa Onenka

00bEKTOB -y

- BerunciieHne npenena GyHKIAns TC,, _ ,|__ | KOHeuHoCTH
V=3
- UccnenoBanue pyHKIMKM HA HETPEPI X+ 1 yuke

- HaxoxneHne npou3BoJHON (GYHKIUU

- Haxox1eHre npon3BOIHBIX BBICHIUX ITOPSAIKOB

- UccnenoBanue GyHKIMN U TOCTpOEHUE rpaduka
- Haxoxx1eHne HeonpeneIeHHbIX HHTETPAJIOB

- Beluncrienue onpeneneHHbIX HHTErpaaoB
Haxox1eHre 4aCTHBIX TPOU3BOIHBIX

Y2 0,5

- Knnaccugukanus Touek paspbia
- ®opmynupoBka npasui auddepeHunpoBaHus U
31 MepeYnCIICHNE TIPOU3BOTHBIX OCHOBHBIX AJIEMEHTAPHBIX 0,5

byHKIII
- [lepeunciienre TaOJIUYHBIX HHTETPAJIOB

3a BEpHO BBIIIOJHEHHOE 33JaHKe BbIcTaBisgeTcs 1 6amn
3a HEBEpHO BBINOJIHEHHOE 33/1aHue BbICTaBiseTcs 0 6ayioB 1. Haiiti mponsBoaHbIE

TexcT 3apanua:
a) y—3x+3~x—+3,

x
0) y—sinxmarctgx,



) 1 3 : u) y = x arclg"x,
A y=-tgx-tox +X,

sin x

K) yv=e
© = arccos -1 - e
Y V3 " =
K) y=(1+ Insinx)?,
) = ) M)y =ctge*.
3) y= 'I"’
- d

2. Haiitu —: dx
a) x®+arctg(er) +y(x-1) =0,
6) siny =x + 3y,

| x = 2t-1%,
® 1n 18
ly=3t
dy.
3. Haifrudx’
y = X COS 2X
4. Haiitu nuddepenunan QyHKIUU:
Ii }\gx
= |n"=
Y dx
5. CocTaBUTh ypaBHEHUS KacaTEJIbHON U HOPMAaJIU K JIMHUU Y = x? -X +1 B TOUKe ¢ aBCIHCCOM X = -1.

Bpems Ha BpinosiHeHHe: 80 MUHYT

Ilpakmuueckasn padoma Ne23 Yacmuvle npoussooHvle u oughghepenyuanvl 8blCuiux NOps0Kos.
JAupakTuyeckue eTMHUNBI: YacTHbIC TPOU3BOHBIC U AU(EPEHIIUATBI BHICIIUX MTOPSIKOB.

IlepeueHb 00HLEKTOB KOHTPOJIS M OIIEHKH

HanmenoBanue
00bEKTOB

OcHoOBHbIE NTOKA3aTeJIH OLEHKH pe3yJjbTara Onenka

- Berancnenue npenena QyHKIMH B TOUYKE U B OECKOHEUHOCTH
- UccnenoBanuie pyHKIINY HA HETIPEPHIBHOCTH B TOUKE

- Haxoxnenue mpou3BogHON (HYHKITUU

- HaxoxieHre npon3BOHBIX BBICIIUX MOPSIKOB

- UccnenoBanue GpyHKIMM U IOCTpOeHUE Tpaduka

- Haxox1eHne HeonpeneeHHbIX UHTETPAJIOB

- Brrunciienue onpeaeneHHbIX HHTErPAJIOB

Haxosx/1eHre YaCTHBIX TPOU3BOJHBIX

Y2 0,5

- Knaccudukanus Touek paspbia

- ®opmynupoBKa npaBuil AU hepeHInPOBaHUS U
31 MEPEYNCIIEHNE IPOU3BOJHBIX OCHOBHBIX 3JIEMEHTAPHBIX 0,5
byHKIHMA

- [lepeuncrnenne TabIMYHBIX HHTETPAJIOB
3a BEpHO BBHITNIOJIHEHHOE 33J[aHKe BhICTaBIsIeTCs 1 Oan




3a HEBEPHO BBITIOJIHEHHOE 3aJ1aHKe BhIcTaBisieTcs 0 6amoB
Texkcr 3apaHus:
3agava 1. Haiiti yacTHbIe IPOM3BOIHBIE TIEPBOTO mopsiaka Gyrkiwu Z = f (X, y) .

2.1.2=In(y? - ex) 2.2. 7 = arcsin Mxy

2.3.z = arctg (* + y?) 2.4.7 = cos(x’ - 2xy)
2.6.2=tg (X*+VY?)

2.5,z =sin®

2.7.7 = ctg™xy’ 2.8.7= ¢

_ P

2.9.z2=1In(3x"-y") (Y1
2.10.z=asccosl —1kxJ

2.11. z = arctg (xy?) 2.12. 7 = cos™ xe+ y*

2.13.z = sin"x -y’ 2.14.2=190C yy

2.15. z = ctg(3x - 2y) 2.16. 2 = ¢ 2

217.z2= In(Y[Xy '1) 2.18. 7 = arcsin (2X3 y)

. JI X1 2.20. Z = COSX-"Xy*)
219.z=arctgl—1kyJ

2 I Xty 2X-y
2.21.z =sin----- — 2.22.7 =tg ------ -

X-y

X 2.24.7 =6 xv

2.23.2=ctg

Xy
2.25.2 = In(3%? -y) 2.26. 2 = arccos(X - y°)
5 X 278)(2-3 coN— -----
2.27.z=arctg—y -e0- X+y

. 2.30. 2= )7

2.29.z=sin . e

Bpems Ha BbinoJiHeHHe: 80 MUHYT

Bueayoumopnasa camocmoamenvnan paboma Nel8 Pewenue ynpaxcHeHutl Ha HAX0xcOeHUue 4acmHblX
NPOU3BOOHBIX U OUPPepenyuanog om Gyukyuti 2-x u 3-x nepemeHHbIx
JAupakTuyeckne eTUHUIDI:

IlepeyeHb 00bEKTOB KOHTPOJISI H OLIEHKH

HanmenoBanue

OcHoBHbBIE NOKa3aTeJN OLEHKH pe3yJbTara Onenka
00bEeKTOB




- Beruucnenue npenena GyHKIMA B TOYKE U B OECKOHEYHOCTH
- UccnenoBanve pyHKIIMK HA HETIPEPHIBHOCTH B TOUKE

- Haxoxxienne nmpon3BogHOM PyHKITUN

- HaxoxieHne npon3BOHBIX BBICIIUX MOPSIKOB

- UccnenoBanue GyHKIMK U TOCTPOCHUE rpaduka

- HaxoxxieHne HeonpeieieHHbIX UHTETPAJIOB

- Beruucienue onpeeneHHbIX HHTErPaIoB

HaxosxeHne 4acTHBIX MTPOU3BOIHBIX

Y2 0,5

- Kinaccugukanms Touek pazpbiBa
- ®opmynupoBka npasui auddepeHunpoBaHus u
31 [EepevHCIICHNE IPOU3BOJHBIX OCHOBHBIX 2JIEMEHTAPHBIX 0,5
byHKIII
- [lepeuncienne TaOJIMYHBIX HHTETPATIOB
3a BEpHO BBHITIOJHEHHOE 33J[aHNe BBICTaBIIsICTCS 1 Oan
3a HeBepHO BBINOJIHEHHOE 33/1aHue BbIcTaBiseTcs 0 6ayioB

Texcr 3apanuga:

3amaua 1. HaiiTu yacTHBIC IPOM3BOIHBIC BTOpOro nopsiaka Gynkuuu z = f (X, y) . Yoenurncs, 4ro

dz dz

dx dy dydx
41.2=en 4.2.z2=ctg (x+Yy)
43.7=1g|—| 4.4. 7 = cos( xy°)
4y)

4.5.7 = sin(x* -y) 4.6.z = arctg (X + )
4.7.z = arcsin( X - y) 4.8. z = arccos(2x +Y)
4.9.7=arctg (x-3Y) 4.10. z = In(3x2 -2y?)
41l.z=ex 4.12.z7=ctgl |

<X)
4.13. 7 = tgjxy 4.14. 7 = cos(x’y' - 5)

4.15.z=sin"x’y 4.16. z = arcsin( X - 2y)

4.17. z = arccos(4x - y) 4.18. z = arctg (5x + 2y)
4.19. z = arctg(2x - y) 4.20. 7 = In(4x® - 5y°)
421.z=¢e" 4.22. 7 = arcsin(4x +y)
4.23.z=arccos(x-5Y) 4.24. 7 = sin Jxy

4.25. 7 = cos(3x% -y°) 4.26. 7 = arctg (3x + 2y)
4.27.7 = In(5% - 3y") 4.28.7 = arctg (x - 4y)

4.29.z=In(3xy - 4)

4.30.z=1tg (xyz)

3amaua 2. [IpoBepuTh, yIOBIETBOPSIET JIM YKa3aHHOMY ypaBHEHHIO qaHHas GyHKuus U = U (X, Y, Z) .



20U ou 20U

1 X —-H 2 xy--------- HYy—=0,u=—.
- Ox Ox Oy oy X
x+ =30 - )N u=Innxd-)>
2. Ox oy y
ou ou 1/ 2 2w
.3. .Drx2+)1y2 :O . = (‘ + (l+1)l.
4 yﬂﬂ=(1+yln\)ﬂ = 0x0y  Ox
Oou au Xy
5 X =--=-Hy—=2u, y =-----------
e Ox oy X +y
au 20U )
6. x22—-+y2 “=0,u=e"0x" 0y’
@ ="U, u=81m(x-ay)
. ox: Oy
20U 20U Iy
8 x7-y—¥Y=0u=y0—.
O 0x oy X
0% dw b1 T 1
9 —7+----7+—7=0,u= ==
RV o 9} & /\xz +y2 +Z
28t = u = e=CO™(XHay)
10. a0y’
Ou.pu.Ou
" ) (4,7 )C)
T Ox Oy 0z
Ou Ou |
X---Hy—=u u= xIn—.
12. ox oy X
ou ou (2.7
13. Y m-—-- x—=u,u=1n(x+y)
20u (u 2 Vil
14 X ===m=e- XY ===~ Hy =0, u =-—-H arcsin( xy)
el 0x oy 3x

15.

x/\(3 -ny-’(‘a-"gy Ungyu Ou=e.
hx? x Oy

16.

0w XHY
...... =0,u=arcty .oxdy 1-xp

17.

MunlMu = 0, u = In\x* Hy? H2xH 1) ,El,x2 ()yz v

18.

ou o 2xH3y
X—Hy—Hu=0,u=——------

Ox Oy X HY




5/  (ul [dul (dul N
19 1—1+1—1+41—1 —1lu—\1x+y+z.
e «dv3d Ay) 4dzJ

5 du du -~ (2 A X
20. | x—+y——2, - (+yJdg-

5 9du du 0 (-x+3§).,_ (x+3 )

— -, —0,u—e* Jsin(x + 3y).
21, dx  dy? y
5 Xedz .-y " +y:%—0, u— xe".
22. dx dxdy  dy

5 du d=uu y ) )

23. —7+—7—0,u—arclg—. dx dy X

5 du du 0 | X

X-----+y——0, u—arclg—.

5 du dwu du dwu V] )

N y-——O,u——m(x+ey]mdxdxdy dy dx

5 du du X
26 X--=-- +y— — 2u, U — arcsin------- .

e dx dy X+y

5 ldu 1du_u _ y

U
27. delyuy y (Xz-y2 5.

5 du du Xx+y X2+ y°
28 ol L o
0 dx dy X-y X-y

5 du du 2y A; , 2

— ,U—"2xy +y°.
29. dx dy u

5 . . 2 2

.30. - T T—O.U—In(x—y 1. dax? dy? Y

Bpems Ha BpinoJiHeHHe: 80 MUHYT

Buneayoumopnas camocmoamenvuan paooma Nel9 Onpeodenenue ¢hyHKyuu HecKoNbKUX NEPEMEHHDBIX.
Haxoorcoenue uacmuulx npouzsoonsix u noaunsiii ougpepenyuan pyuxyuu. Haxoocoenue ougpepenyuanos
@yHKYUU 8bICUUUX NOPAOKOBY

JupakTuyeckue eIMHULBI:

ITepeyeHb 00BEKTOB KOHTPOJISI M OLCHKH

HanmenoBanue
00bLEKTOB

OcHoBHbBIC NOKa3aTeJN OLEHKH pe3yJbTara Onenka




- Beruncienue npeiena QyHKIMHA B TOYKE U B OCCKOHCUHOCTH
- UccnenoBanne GyHKIMK HA HENPEPHIBHOCTH B TOUKE
- Haxoxxienne nmpon3BogHOM PyHKITUN
- HaXO)KI[eHI/Ie IMPOU3BOAHBIX BLICIINX ITOPSAOKOB
y2 0,5
- UccnenoBanue pyHKIMK U TOCTPOSHUE Tpaduka
- HaXO)KI[eHI/Ie HCOMPCACIICHHBIX UHTCI'PAJIOB
- Beruncienue onpe/ieIecHHBIX HHTETPAIOB
HaXO)KI[eHI/Ie YaCTHBIX MPOU3BOJHBIX
- Knnaccugukanus Touek pa3pbia
- ®opmynupoBka npasui auddepeHunpoBaHus u
31 MEePEYNCIICHNE TIPOU3BOIHBIX OCHOBHBIX 3JICMEHTAPHBIX 0,5
byHKIII
- [lepeunciienre TaOJUYHBIX HHTETPAIOB
3a BEpHO BBITMIOJIHEHHOE 3a[aHHE BhICTABIIACTCS 1 Oat
3a HeBEepHO BBHINOJHEHHOE 3a]aHKe BhicTaBisgeTcs 0 0amioB
Texcr 3apaHus:
3amaua 1. Haiitu rpamuent ¢yukuuu f (X, Y, Z) B Touke M, . BBIMUCIUTH POU3BOIHYIO 110
HarnpasJieHuio Bekropa | ot dynkimu f (X, Y, Z) B Touke M,
3.1 f(x,y,2) =X +y-XZ, Mo(1,32), 1=2i+j-2k.
2
3.2. Lyl =t (yz‘x )+ -, W12, = 2,
2 X _ _
3.3. ( -
£0v v N lnlE W25 (DD AN l— 1i v 925, 2
3.4 X Q N T :
o f(x,y,2)=xyz+  3x +2y + Z, M, (3, 2,-1),1 = 2i + 2]
>z X x 4 2 27 -zz-,.~x — - = =
3.5. f(x,y,z)=arctg —+ x-y + z, M(1,1,2), I=i+]j+Kk.
y
36 MY AT AT AT
e f(X,y,2) =X -y + Z X, M(1,21), 1=i-2j. .
. L f(xy,z = arctgx -2y z,
37 M$, _1, 2), I = . 'J -k . ( y ) d y
3.8. f(x,y,z) = In(l + 2x3y)+ 2 +Y, Mo(0,1, -2), T = 4i + 5K .
3.9 f(x, y, Z) ---------------- , Mo(4\2), 1=4j-5k.
e Y:X + 2
3.10. X X 4y . — -
f(xyz)=arctg  + Mo(2,1, 2),1=2i+] 2k .
2
3.11. f(x,y,2)= In(x +7Z )+ xy°z, Mo (1,2,0), | = 2i +2j+k.
312. f(x,y, 2) -e.-, M«(1,0,2), 1-2i+j.2k .
Vx
X -
3.13. f(x,y, z) = arccos + 2y, Mo(\\,2Y, I=3i 4k.
X +Y




314, | fond=in o, lyTe2 Mi@20), F=4je Sk
3.15. f(x,y,z) =IX? + 2y% + ==, Mo(1,2,0), | =F+2~.
F CF
3.16. f(x,y,2) = arctgy]3x + yz , M.(O, 3,1), |=2i+2j+k
2X F T
3.17. f(x,y,z) = arcsin—+jzy, Mi(1,2,4), | =12i +5j.
y
f(x,y,z) = P-y* + +y, M.(54,1), F=-5-4j-k
3.18. 27
1x v, F FF F
3.19. f(x,y,z)=2arctg 1----11 +x“z°, M (2,2,1), 1 =21 +j - 2k .
qy)
3
3.20. f(x,y,2) = In(y - X )+ 4 M.(2,9,1),F=F-k.z
f(x,y, z) = arcsin ---,M:(1,1,1), F=12j 16Kk.
3.21. WX + yz
9x - 1 -
3.22. f(X, y, 2) = ---memmemv e, M(1,2,2), | =4j-5k.
X+ Y+ Z
3.23. f(x,y,2)= In(ezx +el+ e3z), M, (O, O, 0), | = 161 +12j .
324 —* —» —» —*
e f(x,v,2)=xzv, M(-3,21), 1=21+4j-4k.
XV XF FF F
3.25. f(x,y,z) = arctg" + —, §(1’4’2)’ I=2i+j-2k.
ZZ
1 —F —pe —pe F
3.26. f(x, y, z) = , MA-1,-2,2), |=13i-26j+26k.
WX +Yy+z
E3.27 2 2 i i
el f(x,y,2) = Xyz + In(y +7 ) MO(2,1, 0), F = 32i + 24j .
» L y 32 N O . F — PR
3.28. f(x,y,z) = arctg—" +---------- , M(1,2,1), 1=16j+12k.
2X X
3.29. fxyz)=e™  Mo(-214), l=i+2j+k
3
3.30. f(x,y,z) = In(x-y )+ NMY(9, 2,1), F=16 +12k
z

Bpemst Ha BpinoJiHeHHe: 80 MUHYT
Paspnen 4. UnTerpaibHoe HcyucjieHue (PYHKIUH OHOH NepeMeHHOMI
Tema 4.1. VaTerpansHoe ncuucieHue GyHKINU OAHON epeMeHHOM

Ilpakmuueckasa paooma Ne24 Bvruucnenue HeonpeoenieHHo20 uHmezpania Memooom noOCMaHo8KU U
MAOTUYHBIM MEMOOOM.



JAupaktuyeckue enmHunbI: [lepooOpasHas GyHKIMH U HEoNpeAeaeHHbIH nHTerpai. CBoiicTa

HEOMMPECACIICHHOI'O NHTErpaia. Ta6JII/ILIa OCHOBHBIX MHTECI'PAJIOB.

Ilepeyenb 00HLEKTOB KOHTPOJISI M OLIEHKH

HaunmenoBanue

OcHOBHbBIE MOKA3aTeJIN OLIEHKH pe3yJibTaTa
00LEeKTOB

Onenka

- Beruucnenue npenena GyHKIMNA B TOYKE U B OECKOHEYHOCTH
- UccnenoBanvie pyHKIIMK HA HETIPEPHIBHOCTH B TOUKE

- Haxoxxienne npon3BogHOM PyHKITUN

- Haxox/1eH1ne nmpon3BOIHBIX BBICHIMX MOPSIKOB

- UccnenoBanue GyHKIMK U TOCTPOSHUE Tpaduka

- HaxoxxieHne HeonpeieieHHbIX UHTETPAJIOB

- Beruucienue onpeaeneHHbIX HHTErPaIoB

HaxoxeHne 4acTHBIX TPOU3BOIHBIX

Y2

0,3

- Kitaccudukanms Touek pa3poiBa
- ®opmMynupoBKa NpaBwil AU PEPSHINPOBAHUS U
31 [epEUHCICHUE TPOU3BOJHBIX OCHOBHBIX AJIEMEHTAPHBIX

byHKUIMMA
- Ilepeuncrnenue TabJIMYHBIX HHTEIPAJIOB

0,3

- ®opMyJIPOBKA TEOMETPUIECKOTO U MEXAaHHYECKOTO CMBICIIA
MPOU3BOIHOM
- [IpunoskeHre onpeaeNieHHOr0 HHTErpaia K BHIYHCICHUIO
32 rIomIaied IIOCKUX GUryp, 00beMOB TeJ BpaIICHHUs], TyTH,
[IPOMIEHHOI'O0 TOYKOHN
Ornucanue MpoIeccoB B €CTECTBO3HAHUU U TEXHHUKE C
NOMOUIbI0 AU PepeHInanbHbIX YpaBHEHUN

0,3

3a BEpHO BBHINIOJIHEHHOE 33JlaHNe BhICTaBIsIeTCs 1 Oamn

3a HeBEpHO BBINOJIHEHHOE 3ajjaHKe BbicTaBisgercs 0 OamioB
Tekcr 3axanus:

3ananue 1. Haiftu HeonpeieieHHbIE HHTErpabl.

dx )3~
J _ _ , +1 )) Ix
1.a)J exp(sinx)sin2xdx 6) Jexp(x)(1 - 2x?)dx &) J— x

4+

i A
2. a) \J . = (IX 6) vJ exp(x)sin2xdx s) J ~0x r1+sinx

1 + cos x

1+x (x+1)

dx

3y JEEINX o) Jexp)x+ sinxd ey J——p——hemrx(L - )y




e | 06y d Inadrn d 2 g B @

x+x+x+1 X



J J J J
D71 47d- O “ancwoen) Ty T g x4 cosx O

dx

6. a) =< =0 6)J(X 5)3|nxde)J \'n 3er).J /

V3% +5x+1 0@ +i)° VX +1
7). SO 4x 6) Jinex dx ) f- === "T277dx J N

71 sin x x - 1)%(x* +1) nd 4="
g.a)J 1t % 6) Jx?cos(3x)dx &) J *2., dx 09 yyclx

714 & ! X+ 2% +1

J cos. d al2 ’
990 jcosx™ O |6 TTTx Txm 17 0l i+toX &
fVin™AxX~ ¢ x. T Axl £2UXT))J

10. ) J---------- dx 6) J e smx dx B) J ——j- 1+ Ctgxdx

Bpems Ha BpinosiHeHHe: 80 MUHYT

Ilpakmuueckan pavoma Ne25 Bviuucienue neonpedeienHoco uHmezpaia mMemooom 3amMeHbl NepemeHHOll.
NupakTudyeckue eguHunbl: I[lepBooOpazHas ¢yHKIMM U HeompeneideHHbIH wuHTerpai. CBolicTBa

HEOMMPCACIICHHOI'O NHTETpajia. Ta6n1/1ua OCHOBHBIX HHTCI'PAJIOB.

Hepeqeﬂb 00bLEKTOB KOHTPOJIA U OHCHKH

HaumenoBanue
00bEKTOB

OcHoBHbIE MOKA3aTeJIN OllEHKH pe3yJjbTarTra Onenka

- Beruucnenue npenena GyHKIMU B TOUKE U B OECKOHEYHOCTH
- UccnenoBanue pyHKIIMM HA HENPEPBHIBHOCTH B TOUKE

- Haxoxnenue npou3BogHON QYHKIIUU

- HaxoxaeHue mpou3BOJHBIX BBICHINX MOPSIKOB

- MccnenoBanue (GpyHKIMU U TOCTpOEHUE rpaduka

- HaxoxxieHne HeonpeaeIeHHbIX HHTETPAJIOB

- Boruncnenue onpeieneHHbIX HHTErpajloB

HaxoxaeHne 4acTHBIX TPOU3BOIHBIX

Y2 0,3

- Kimaccudukanus Touek paspoiBa
- ®opmynupoBka npasui AuddepeHIupoBaHus U
31 [epeyrCIIeHne TPOU3BOTHBIX OCHOBHBIX 3JIEMEHTAPHBIX 0,3

byHKIUH
- [lepeuncnenne TabIUYHBIX HHTErPAJIOB




32

- @opMyIIUPOBKA T€OMETPUUECKOTO M MEXAHHUUECKOTO CMbICTIa
[MPOU3BOIHOMN
- [IpusnosxeHue onpeneneHHOro HHTErpana K BHIYUCICHHUIO
10131 TIII0CKUX (PUryp, 00BEMOB TEII BpaIlleHUs, ITyTH,
[MPOMJIEHHOIO TOYKOM
OrnrcaHue MPOIECCOB B €CTECTBO3HAHUM U TEXHUKE C
MOMOIIBI0 AU PEepeHIINATHHBIX YPABHCHHIA

0,3

3a BepHO BBINIOJHEHHOE 33aJ]aHKe BhICTaBisgeTcs 1 6amn

3a HEBECPHO BBIINIOJIHEHHOC 3a1aHNEC BBICTABIISICTCSA 0 6amnoB

TekcT 3a1aHUA:

v | f o Bacaca0| 2 - 4
o 2x sin( x* + 1)dx 3. T arctgipxdx | f (2x - 1)e>* dx
1. f 3.
1.2. OT1 xx _
J ¥ sin(3 - ax e 2 A747 . T (x-1) arccos xax 4. T axsinuox
1' c4x 4
3. ol , '
l 3 559'_ x)g dX 2 ;fdx dX 3 Jln XdX f (4)( + 1)e 2x‘1dx
X
14 34 J 4 2. fe—. 2y dx f 4. P£-
Sl p X ax. V3 + X 3 ) 3. x2In xdx COS? X
71 -X
J
15, el 1+ Br=rel-e 3 4.
4o f (4 - 3x)e ~dx T arcsin®t - xdx
- Busing] 4
2 5 s QX )
1.6. Bx In(4x +12) dx 2 11747 3.f (3x + 4)edx f aresinVox -1 dx
1+ 4x
1.7 1 A 2, 3. 4.
o “frsins 4x cos4xdx f (4 - 6x) sin 4xdx f (¢ -1)Inxdx
4,
2 3 2. +4-
1.8. 1 £x72 - x7 dx S x In x 3. f (1 - 6X)e2 0 ) f (X _ 1)Sin2 5xdx
. 2 AT
1.9. jsin(In x) dx 3_f In(4x2 +1) dx 4. %J?’.de
X
110, pin 7 x +1 dx  re X 3. _I:
Vx+1 J cos:x f arctgyjéx -1 dx 4. 1 xarccos xdx
1. ~r X dx 3
1.11. g 20 1- =—— ' 4.1 —dx
5V 7\“* 2 f arctghj 4x -1 dx J 2
1+x **cos (57x}
1.12. 1. 2. 3. 4,




f ¢

? cos:xj6 - tg*x

X” sin(1 - x°) dx

f (4 - 6x) sin 4xdx

f arctg™ 1 + xdx

3
1.13. LA 2. T sin” 2xx 3. f (5x - 2)e>dx 2. T xe *ax
<ex®dx f x8
.x . -
1.14. s I' dx 3. fjx In xdx 4 f(4 X +1)2+dlx
I 2 f [----
1.
. 4 <mxdx
1.15. | <= sinxdx 2. xu+ eax 3. f 3xarctgx dx sinex
V16 + 9cos* X
f
X 2 4 <m 2 xdx
1.16. X [efdc. " 1+e 2. f cos? 3xdx 3. f In(x* + 4) dx 3 cosix
3.
1.17. 1. f X o4 - X* dx 2. f sin x cos xdx f (2 - 4X) sin 2xdx 4. f arccos2x dx
e 1
2 sin — 3. 4
1.18. I xdx.'x” + 2
2. fJ_XX dx f (4x - 3)e=dx f (x - 2) cos=dx
i 3
1.19. r cosxdxJ 4+ J ' 4. f—dx
sinex 2 d f arctg’5x -1 dx 3
3 3.
1.20. P x ox 2 Fxze ax : 4 f xctg 23xdx
J ( \ (x + 5)sin3xdx
A 4
) f - erdX 3.
1.21. <eedx. 1-3e :
€ 5 f (2 X - 5)cosAxdx 4. f arcsin3x dx
1.22 . AXA 3 4. —dxJ4
22. — .
f sin2xe-==xdx 2. p f arctg” 2x -1 dx
1.23 e 5 > f
23. 1 \'! P %4+2 f (5x + 6) cos 2 xdx 4. | xarcsin 3x dx
3.
1.24. 1. f x e “dx pvl-lnx2. xl ax f (4 x + 3)sin 5xdx 4. f arctg 5 xdx
1. ~r xdx 3.
1.25. - ———
f « sin(x2 - 8)dx 2.1 5 f (7 x + 5)cos3xdx o f xarctg 4xdx
, ~rx* dx 3
1.26. | <eéfdx. 1+ 4e* f :
€ 54 9 f (2 + 5)cos2xdx 4.f arcsin 3xdx
1. 4- 3. .
1.27. 2. eeox ¢ sinex N
f 3= sin2xdx pl o f arctghj 3x +1 dx J5




108 249 - 1dX ~cedx .3 .
129, | i 2 Vi ogidL | i o '
o J(X3 + 1)9-*4’4 dx S J (4x- 3)sin 4 xdx 4.] arctg 2xdx
1 . <e  xdx 3. .
1.30. 1.J 3x sm(x2 + 21 -
Voo o siny(5 - 4x )4 J (3 - 5)cos3xdx 4.] xarctg 3xdx

Bpemst Ha BpinosiHeHne: 80 MUHYT

Bueayoumopuasa camocmoamenvnasn paboma Ne20 Boiuucienue HeonpeoeieHHbIX UHMeSPailos
HenocpeocmeeHHbIM UHMEeSPUPOBAHUEM, MEMOOOM NOOCMAHOBKU U UHIMESPUPOBAHUEM NO YACMAM.
JAupakTuyeckne eIMHUIbI:

Ilepevyenb 00LEKTOB KOHTPOJISI M OIIEHKH

HaumenoBanue
00bLEKTOB

OcHOBHBIE IOKA3aTeJIM OLEHKH pe3yJibTaTa Onenka

- Boruncnenue npezaena GyHKIIMU B TOUKE U B OECKOHEYHOCTH
- UccnenoBanme pyHKIMH HA HEMPEPHIBHOCTH B TOUKE

- Haxoxaenue mpousBogHOM QyHKIIUK

- Haxos1eHre npon3BOIHBIX BBICIIUX MOPSAKOB

- UccnenoBanue GpyHKIMM U IOCTpoeHUE Tpaduka

- Haxox1eHre HeonpeAeIeHHbIX HHTETPAJIOB

- Berunciienue onpeneieHHbIX UHTErPaioB

HaxoxneHne 4acTHbIX MPOU3BOAHBIX

Y2 0,3

- Kimaccudukanus Touek paspoiBa
- GopmynupoBka npasui AuddepeHIupoBaHus U
31 [IEpEYNCIIEHUE TPOU3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX 0,3

byHKIUH
- [lepeuncnenue TabJIUYHBIX UHTETPAJIOB

- ®opMyIHPOBKA TEOMETPUIECKOTO M MEXaHUIECKOTO CMBICTIA
[IPOU3BOJHOMN
- [Ipunoxenne onpeaeneHHOro HHTerpaia K BEIYUCICHHIO
32 [I0IIaeH IIOCKUX (GUTyp, 00bEMOB TeJ BpalLllCHUS, TYTH, 0,3
[MPONJIEHHOTO TOYKOMN
Omnucanue NpoueccoB B €CTECTBO3ZHAHUH U TEXHHKE C
MOMOUIbI0 AU PepeHInanbHbIX YpaBHEHUH

3a BEpHO BBITIOJIHEHHOE 3a/IaHKE BBICTABIsACTCS 1 Oan
3a HeBepHO BHITIOTHEHHOE 3aaHue BhicTaBisiercs 0 6amioB
TexcT 3apanud:

Bapwuanr 1.
1. Brruncaurs:



2. BbUHMCINTE: Jex" = Sin2xdx Bapuanr 3. J V
: X+3X-9

1. Brruucaurh
3. Bwruuciuts: vJ xarctgxdx.

ijx. p x* dx d

A 2. Breruaucints:
2 X
4. Beraucante: vJ X sin 3. Bbluuciaurs: ,J x2 Xdx.
Bapuant 2. 4. BbBIUUCINTD: pin x
1. BuuuciauTe: I == dx.
Bapuanr 4. v
P x*dx
2. BBIYHCINTS: ] M 1. Beluucnurs: J 6X + VX4 -6
. 2. Boruncauts: OX. p sin2xdx
3. Beruucnuts: e“In (1 + 5-cos 2x ’
X
f )dx. 3. BrpruuciauTs: xe® de;
4. BplunCIuTh: 1
J xarctgxdx. 4. Bpramcmnts: ] o (1+x\Ix.
0

Bpems Ha BpinosiHenune: 80 MUHYT

Ilpakmuueckasa paboma Ne26 Bviuucienue onpeoeiennvix UHmezpaios paiudHblMu Memooamu.
JunakTuyeckue eTMHULBI: VIHTETrprUpOBaHUE pallMOHAIBHBIX (DYHKITHIA.

Hepeqeﬂb 00bEKTOB KOHTPOJISI H OIICHKH

HanmenoBanue

OcHOBHbBIE MOKA3aTe/U OIlEHKHU pe3yJbTaTa Ounenka
00LEeKTOB

- Boruncnenue npeaena GyHKIIMN B TOUKE U B OECKOHEYHOCTH
- UccnenoBanue pyHKIIMM HA HENPEPBHIBHOCTH B TOUKE

- Haxoxnenue mponsBogHOM QyHKIIUN

- Haxoxxienre mpon3BOHBIX BBICIITUX MOPSIKOB

- UccnenoBanue GpyHKIMM U TOCTpOeHUE Tpaduka

- HaxoxxneHne HeornpeaeieHHbIX UHTETPaJIOB

- Beruncienue onpeaeneHHbIX HHTErPaioB

Haxo/1eH1re 4aCTHBIX MPOU3BOJHBIX

Y2 0,3

- Knaccugukanus Touek pa3peia

- ®opmynuposka npasuil AU depeHIUPOBaHUS U
31 [IEPEUNCIIEHNE TPOU3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX 0,3
b yHKIIHIT

- [lepeuncnenne TaGIMYHBIX UHTETPAIOB




- GopMyTHpPOBKA TEOMETPUUYECKOTO M MEXaHMYECKOTO CMBICITA
[MPOU3BOIHOMN
- [IprtoskeHre ompeeieHHOr0 HHTErpaia K BEIYUCICHUIO
32 rionaiel Miockux Guryp, o0beMoB TeJ BpalleHus, IyTH, 0,3
[MPOMJIEHHOIO TOYKOM
Onucanue MpoueccoB B €CTECTBO3HAHUU U TEXHUKE C
MOMOIIBI0 AU PEepeHIINATHHBIX YPABHCHHIA

3a BEpHO BBIIIOJHEHHOE 33JJaHUE BBICTaBJIsIeTCsl 1 Oan
3a HEeBEpHO BBINOJIHEHHOE 331aHue BbIcTaBisieTcs 0 0aioB
Tekcer 3apanus:
Bapuanr 1

B 3aganusix 1-5 BRIUMCIUTH UHTETPAJIBI, IPUMEHUB B 1-4- METOJI TOJICTAHOBKH, B 5 - METO/I
WHTETPUPOBAHUS 10 YACTSAM.

a2 4n~2

) In2 2
1. »J(5x-2)4dx. 2. »J sin3xdx. 3.J xcos(xz)dx. 4.J e dX. 5.J(x +1)Inxdx.
0 0 0 1

BapuanT 2

B 3aganusax 1-5 BRIUMCIUTH HHTETPAJIBI, IPUMEHUB B 1-4 - METO/] IOJICTAHOBKH, B 5 - METO]I
WHTETPUPOBAHUS 110 YACTSIM.

+* s 271
) F 2 > ,,F Jf FfZ- 7
dX dX A1 —_ [y 1 v einvAy
Bapuanr 3

B 3amanusx 1-5 BBIYMCIUTG UHTETPaJibl, IPUMEHUB B 1-4 - METO/1 HENMOCPEACTBEHHOTO
MHTETPUPOBAHUS WIIM METOJI ITIOJCTAaHOBKH, B 5 - METOJl MHTEIPUPOBAHUS 10 YACTSAM.

2 L xdx Lslnex, 2 -~
Z'J(X2 - 2x+ 3)dx. 3.1------ . 4.1 = dx. 5.1 xe dx.
' I, J ]
1+X X
Bapuanr 4

B 3aJaHUuAX 1-5 BBIYMCIIMTD HUHTCIpaJibl, IPUMCHUB B 1-4 - MCTOI HCIIOCPCACTBCHHOTI'O
HHTCIPHUPOBAHUSA W METOA IMMOACTAHOBKHU, B 5- MCTOO UHTCTPUPOBAHUSA 110 YACTAM.

112 ~ 5 2n

17 _JIndx °— akK
oV1 - 0% 2. fo - 2dx. 3. \] dx. 4. \]eX Sxdx. 5. \]

J , X2cosxdx.
2 01+4x |
0



Bapwuanrt 5

B 3aJaHHuAX 1-5 BBIUMCIINTD HHTErpajibl, IPUMCHUB B 1-4 - MECTOO HEIMMOCPEACTBECHHOI'O



HWHTCIPpUPOBAHUA UK MCTO IMOJACTAHOBKH, B 5- MCTO UHTCTPUPOBAHUS 110 YACTAM.

__ax X, cos2 X sin xdx [ar toxd
a5+3°  YUU ' Jarcigas

-3 al2 0

Bapuanr 6

B 3apanusax 1-5 BBIYMCINTE UHTETPAJIbl, IPUMEHUB B 1-4 - METO/ HENTOCPECTBEHHOIO
MHTETPUPOBAHUS WINA METOJ TIOJCTAHOBKH, B 5 - METOJl UHTETPUPOBAHUS 10 YACTSM.

1ML ) iJ , XX dx 2
2 3_J(|)1_+4x' 44 xInx- 5. J %2 cos
Bapuant 7

B 3aganusax 1-5 BBIYHCIUTH HHTCIrpajibl, IPUMCHUB B 1-4 - MCTOJ HETIOCPCACTBCHHOI'O
HHTCTPUPOBAHUSA UJIM METOA ITOACTAHOBKH, B 5 - MeTofn HUHTCIPUPOBAHUA 110 YaCTAM.

/M al2 ~¢hx 2 2 0 al2
Jx-lnx 2.J sin5xadx. B.J xsin(x )dx. 4.J Vx +1 dx. S.J sin xdx.

Bapuanr 8

B 3aJaHUuAX 1-5 BBIYMCIUTH HHTCIrpajibl, IPUMCHUB B 1-4 - MCTOJ HETIOCPCACTBCHHOI'O
HHTCIpUPOBAHUA UJIM MCTO IMOJACTAHOBKH, B 5- MCTO UHTCTPUPOBAHU 110 YACTAM.

dx
v/ x +1 5.\] Xm

i 3 i 3
1.J( 2X - T)2dX. 2-;](\[2X + X ) dx. B.Jxe" dx. 3

Bapuant 9

B 3aJaHuAgX 1-5 BEIUMCIIATE HWHTCIpaJibl, IPUMCHUB B 1-4 - METO HCITOCPEACTBECHHOI'O
HWHTCIPpUPOBAHUA UJIM METO IMMOJACTAHOBKHA, B 5- MCTO UHTCTPUPOBAHUS 110 YACTAM.

52 }‘d i e\ 2 GdX 24
y 12 , 2 X .
1. cos xdx. 2. — - 3_f In x dx 4J-r= S. J x* sin
n 14x“ 1 - \/ .. xdx.
Bapuanr 10

B 3amanusx 1-5 BBIYMCIUTH UHTETPaJibl, IPUMEHUB B 1-4 - METO/1 HEMOCPEACTBEHHOTO
MHTETPUPOBAHUS UIIK METOJ ITOJACTAHOBKH, B 5 - METOJ HHTEIPUPOBAHUS 10 YACTSAM.

al2

i 3 p
i 2
1Jax-sax 24 3'3 — dx. 4. JVx-2dxs. J** cosxdx
0 X. al2



Bapuanr 11

B 3aganusx 1-5 BBIUMCIUTH UHTETpaJIbl, IPUMEHUB B 1-4 - METO/1 HENTOCPEICTBEHHOTO
MHTETPUPOBAHUS UM METOJ] TOICTAHOBKH, B 5 - METOJ] MHTEIPUPOBAHHUS 10 YACTSIM.

al2 uJl/3 . 2

LW LT3 1,rarctgx
s 3. sjn x cos xdx. 4. 1+ dx. S,Jx3lnxdx.
0 1 ’ Y
Bapuanr 12

B 3aJaHusgX 1-5 BEIYHCIHTH HWHTCIrpalibl, IPUMCHUB B 1-4 - METO HEMMOCPEACTBCHHOI'O
HHTETPUPOBAHUA NI METOJ IMOJACTAHOBKU, B - METOJ MHTETPUPOBAHMUA 110 HACTAM.

113 Jd ei i < d? 1_2§>i 06 a
<e dx L,Ti—Ti, T 20 , )
)é-f—l 4.J ™ cosxdx. 5. J ¥ sinxdx.
/1 -3x%" 2 0" N 0 a2
Bapuant 13

B 3aganusx 1-5 BBIUMCIUTH UHTETpaJIbl, IPUMEHUB B 1-4 - METO/1 HENTOCPEICTBEHHOTO
MHTETPUPOBAHUS UM METOJ] MOACTAaHOBKH, B 5 - METOJ] MHTETPUPOBAHHUS 10 YACTSIM.

" o1 °r In xdx s 5
d -
1 a2 --X- - ;] X 4'(‘)J xsin(x’} dx. 5-9(X2+ 2}etdx.
Bapuanr 14

B 3aganusx 1-5 BBIUMCIUTH UHTETpaJIbl, IPUMEHUB B 1-4 - METO/1 HETTOCPEICTBEHHOTO
UHTETPUPOBAHUS WIIK METOJ ITOJACTAHOBKH, B 5 - METOJl HHTEIPUPOBAHUS 10 YACTAM.

dX 1 co, 1 0
2 5 33Ix_ ________ r' arccos X E M > dx. 5.
2x -1 *¥2+4X+ 5 3:]_ ) 2dx. 1
Bapuanr 15

B 3aganusx 1-5 BBIYMCIUTH UHTETpalibl, IPUMEHUB B 1-4 - METO/1 HETIOCPEICTBEHHOTO
UHTETPUPOBAHUS WIIK METOJ ITOACTAHOBKH, B 5 - METOJl MHTEIPUPOBAHUS 10 YACTAM.

0 er dx 1 3
1.\] sin3—dx. 2.;'. -- 3.\_]x(x2 +1} dx. 4.J - dx. 5. J x2cosxdx.
-1l2

e In X al2

Bapuanr 16

B 3aJaHUuAgX 1-5 BEIYMCIHTH HUHTCrpajibl, IPUMCHUB B 1-4 - MCTOA HETTIOCPECACTBECHHOTO
HHTCIPHUPOBAHUSA W METOA IMMTOACTAHOBKHU, B 5- MCTOO UHTCTPUPOBAHUSA 110 YACTAM.



72 4e 12 1
i dX
2 2d—"— resinX, o, A 3 dx. 5Kx +3)edx,
1.0».] cos? xdx. ~AL-(Inx): él Ao x4
Bapuant 17

B 3aganusx 1-5 BBIUMCIUTH UHTETpAJIbl, IPUMEHUB B 1-4 - METO HETIOCPEICTBEHHOTO
MHTETPUPOBAHUS UM METO/] ITOICTAHOBKH, B 5 - METOJ] MHTEIPUPOBAHHUS 10 YACTSIM.

a2 -4 3 In3 X 10 a2

J - ,, <*®COS de re , g <el—-- T2 ,
1.J sin®xdx. 3. , ) 3. L dx. 4 V10 xdx. 5. 1 X sinxdx.
Bapuanr 18

B 3aganusx 1-5 BBIUMCIUTH UHTETpaJIbl, IPUMEHUB B 1-4 - METO/1 HETIOCPEICTBEHHOTO
MHTETPUPOBAHUS WIA METOJI IOJICTAHOBKH, B 5 - METOJl MHTEIPUPOBAHUS 10 YaCTSIM.

dX 2 d 1 1
J Z.J (x4 - 3x +1) 10)1( +XX 4. J yx + 3dx. 5. J
- dx. / A

1+ 9x*

al3 a 2



Bapuanr 19

B 3apanusax 1-5 BBIYMCINTH UHTETPAJIbl, IPUMEHUB B 1-4 - METO/ HENTOCPEICTBEHHOIO
MHTETPUPOBAHUS WINA METOJ TIOJCTAHOBKH, B 5 - METOJl MHTETPUPOBAHUS 10 YACTSM.

sdx L2dx arctg® xdx X jJ( 2+2)
8 [P— 2 2 S.J( x“+2) cos
Jarce JX+6x-1 1+x XIn*x xdx.
Bapuanr 20

B 3apanusax 1-5 BBIYMCINTE UHTETPAJIbl, IPUMEHUB B 1-4 - METO/ HENTOCPEICTBEHHOIO
MHTETPUPOBAHUS WINA METOJ IIOJCTAHOBKH, B 5 - METOJl UHTETPUPOBAHUS 10 YACTSM.

al4

& dx sinl 7-21 2 7
1. J sin2t e Z-J % In r arcsin xdx 4, JVX + 2dX. 5.Jx2
dt. e \~H-T cosxdx.
Bapuant 21

B 3apanusax 1-5 BEIYHCIHTH HHTCI'palibl, IPUMCHHB B 1-4 - MCTOJ HECIIOCPCACTBCHHOI'O
HUHTCIPUPOBAHUA UK METOA ITOJACTAHOBKH, B 5 - meTog HHTCTPHUPOBAHUA 110 YaCTAM.

>/!
SR 3 x (P
2 ] 0 4. J -dx. 5.1 X * arctgxadx.
o '0>/5 - 4x J



Bapuanr 22

B 3aganusx 1-5 BBIUMCIUTH UHTETpaJIbl, IPUMEHUB B 1-4 - METO/I HETTOCPEICTBEHHOTO
MHTETPUPOBAHUS WIA METOJI IIOJICTAHOBKH, B 5 - METO/I HHTEIPUPOBAHUS 110 YaCTSIM.

a4

' T 2 r dx dx. 5.J x%sin
1. I cos 2xdx. 2.1 —. ) xalx.
0 iXV1-In=x

Bapuant 23

B 3aganusx 1-5 BBIUMCIUTH UHTETpaJIbl, IPUMEHUB B 1-4 - METO/I HETTOCPEICTBEHHOTO
MHTETPUPOBAHUS WA METOJI IIOJICTAHOBKH, B 5 - METO/I HHTEIPUPOBAHUS 110 YaCTSIM.

12 In2 2

i J -fTl
1.J( 3x-2udx. 2. J sinsxax.  3.J xcos(xz)dx. 4. (e*-1)dx. S.J(x + 2)Inxdx.
0 0 0 0 1

B 3amanusx 1-5 BEIYMCIATH MHTErPANIBI, IPUMEHUB B 1-4 - METOJI HEMOCPEICTBEHHOTO
HHTCIpHUPOBAHUSA WK MCTOA IMTOACTAHOBKH, B 5 - MCTOA UHTCTPUPOBAHUS 110 YACTAM.
r dx 45 . z
1Jeax. 2.J ¢ 3J-mm-- \j3 + 4 x 5.J (x +1)sinxdx.
In A Av a1 x Inx

BapI/IaHT'24

2.».] tgxadx. 3.\] COS? xsinxdx. 4.\]A4-X dx.
0 0

al2



Bapuant 25

B 3apanusx 1-5 BBIUMCIUTG UHTErPajibl, IPUMEHUB B 1-4 - METO/1 HENOCPEACTBEHHOIO
MHTETPUPOBAHUS WJIK METOJ IIOJCTAHOBKH, B 5 - METOJl UHTEIPUPOBAHUS 10 YACTAM.

r OX j 12XdX3 »35 1 ’ -ézX’ d
, 2 _ A ----- - 4.1 -- - dx. 5.1 x e dx.
1 + 3% 2.l (x 3x+ 2)dx. - . (
Bapuanr 26

B 3apanusx 1-5 BBIYMCIUTG UHTErPajibl, IPUMEHUB B 1-4 - METO/1 HEOCPEACTBEHHOIO
WHTETPUPOBAHUS WIA METOJ IIOJICTAHOBKH, B 5 - METOJl MHTEIPUPOBAHUSA 110 YaCTSIM.

7 dx 071 - © w2 "
2_ dx Z.JVX - 1dx. 3. J Ad?{_c}%z_x 15 XX 5. J X% COS
8x ol + 4x2 Lvx? -2 XdX.
Bapuant 27

B 3apanusax 1-5 BBIYMCINTH UHTETPAJIbl, IPUMEHUB B 1-4 - METO/ HENTOCPECTBEHHOIO
MHTETPUPOBAHUS UIIK METOJ ITIOACTAHOBKH, B 5 - METOJ UHTEIPUPOBAHUSA 110 YACTAM.

odx .25
+ 3x"



Bapuanr 28

B 3aganumsax 1-5 BbUMCIMTD MHTErpajbl, NpUMEHUB B 1-4 - MeTOJX HENOCPEICTBEHHOTO
MHTETPUPOBAHUS WJIK METOJ IIOJCTAHOBKH, B 5 - METOJ UHTEIPUPOBAHUS 10 YACTSAM.

2T 1 1 33 93 ]

, [ dx s . [ oxdx,td(
1.1--—---- ) 2. 1 2dx. 3. 1 - - 4.1. ) 5.1 x"\cosxdx.
dx-1 o'+X- >&- |
Bapuanr 29
B 3aganumsax 1-5 BbUMCIMTD MHTErpajbl, NpUMEHUB B 1-4 - MeTOJX HENOCPEICTBEHHOTO
UHTETPUPOB
aHI/Iﬂ I/IHI/I /2 -J™ 0 Aal2
] L f 2
METOZ, ) in5xdx. .J xsin(x )dx. .J x+1ldx. 5.
2an5d S»an d 4J 1d SJ
IIOACTAaHOBK 0 0 -10
u, B 5 - MCTOJ UHTCTPUPOBAHHA 110 YACTAM.
°r dx )
sin xdx.
**xln X
e
Bapuant 30
B 3aJaHUAX 1-5 BbIYHUCIIUTb MHTCTIpAJIbl, IPHUMCHUB B 1-4 - MCTOJA HCEHIOCPCACTBCHHOI'O

1 3 1 3 dX
1.J( 2x - 7 2 dx. 2.\]A/2x + 3X ) sdxetdx. -J "1 xarctgxdx
0 dx. 0 0 y/x +1

HHTCIPHUPOBAHUSA W METOA IMMOACTAHOBKH, B 5- MCTOA UHTCTPUPOBAHUSA I10 YACTAM.
Bpemst Ha BpinosiHeHne: 80 MuHYT

Buneayoumopnas camocmoamensvnasn padoma Ne21 Bviuucnenue neonpedeneHnvbix UHmezpanos paziuyHolMu
Memooamu.
JupakTuyeckue eJUHULBI:

ITepeyenb 00bEKTOB KOHTPOJISI M OLICHKH

HanmeHnoBanue
OcHoBHbIE NOKa3aTe/U OLleHKHU pe3yJbTara Ounenka
00bEKTOB
- Boruncnenue npezaena GyHKIMHU B TOUKE U B OECKOHEUHOCTH
- UccnenoBanue (yHKIIMM Ha HEMIPEPBIBHOCTH B TOUKE
- Haxoxaenue nmpousBogHoN QyHKIMN
V2 - HaxoxaeHne mpon3BOJHBIX BBICIINX MOPSIKOB 03

- UccnenoBanue pyHKIMM U IOCTpOEHUE Tpaduka
- HaxoxaeHne HeonpeaeeHHbIX UHTETPAJIOB

- Boruncnenue onpeielieHHbIX HHTErpaioB
HaxoxaeHne 4aCTHBIX ITPOU3BOIHBIX




31

- Kimaccudukanms Touek pazpsiBa
- ®opmynupoBka npasui AuddepeHIupoBaHus U
MepeUNCIICHNE TPON3BOTHBIX OCHOBHBIX AJIEMEHTAPHBIX

byHKIUH
- Ilepeunicienne TabIMYHBIX HHTETPAIOB

0,3




[MPOU3BOAHON

- (DOpMy.]'II/IpOBKa TCOMETPUUCCKOro U MEXaHUYCCKOI'0 CMbICTIa

- HpI/IJ'IO)KeHI/IC OIMPECACIICHHOI'O MHTETrpajia K BBIYUCICHUTIO

32 UIOINAACH TUIOCKUX (UTYp, 0OBEMOB TEJ BpPAILICHHSI, TyTH,

MPONJEHHOIO TOYKOM

Ornucanue NpoIeccoB B €CTECTBO3HAHUM U TEXHUKE C
noMouibio AudQepeHnanbHbIX ypaBHEHUN

0,3

3a BCPHO BBIINIOJIHEHHOC 3aIJaHUC BBICTABJIIACTCA 1 Gamn
3a HEBCPHO BBIINNOJIHEHHOC 3a1aHUEC BBICTABIIACTCSA 0 6amioB

Tekcr 3apanug:

3amanue Nel. Haiitu HeonpeieIeHHbIE MHTETPaJIbl:

_ dx
I)j\/}iz+3\/})

2) f (2 —x)z Zdx

3aganue Ne2. HaiiTu HeonpeneaeHHbIE HHTErPAIbL:

2 »T dx
1 1.1x28 2.1, .
= 1 — cos X+ 2sin x
2 T (2x + 1)dx 2 fA.
2. 4 — 4x% + X I3 +sinx
2
2 113 dem4x+X 2.4 ‘
3. sin X COS X
2 _ | 4 2.
4. P (x— 1) dx. xx+4x JTEFsginx+3cosx
2 1-f ,2, <e dX
S. x—1 ']"1+25inx
2 f 2. f—AI-
6. B+ 20+ X) 1 —H2cos2 X
2 d f . ZNE dx
p(l—x)dx. 16—X 1~~~ .
.7 ( ) 2 + 2c0sX — sinx
2 f 2.f d
4 4 B T S
8. P x*—2)dx. x'—1 Ysin x—3cos X
T
2 L83 IU T (¢ + x—1) g <0 OX
0 3. foreereeee
o COSX — 2sInX
2 . f . . r dx
10. p(2x* —4x+3)dx X +X sin? x — 5sinxcosx
, <o dx
2 r3x* —2x+5)dx 2+ 2 X — X +X 2.1,...
11 3+5sinx
2 <e (x—1)dx [ da
12. 2+2X+X+X J(sin X + €OS X)




.30.

1 . ( 3 2) d Er dX
joc+2ydxk | 20 l—eeeen
13 JJsm X(1 - tgx)
<o -3x+ ~r  dx
R
14. ‘](1+2X+X )X jjl 3 ¢os X
2.J d
1.JJ/1
15 J I 3sin x + 5 cos X
J
16. P -2x+3)dx. (Xx+ 20X II‘ dx
~T dx
2-x)dx. J - x I P
A7 i : ]thx COS 2X
J
18 p(Bx+1)dx Xx-1-X+X I oo
- SiN: X cOS X 3
v (2x°-3)dx 2 (1 +1tgx )dx 1 - tgx
19. (x—2x+1)(x +1)
p (x + 3~ )dx T dx
20 (x +X+ 4)x +1): 2. ] T
1. 13 1> A xdx
’ - 2. 1"'= -~
21. (x + 2x)x 1) Sy
22. 1j (x* +1) dx 2. Jyl 5 - xdx
23 < (3-1) dxJ X+ x 2. 3" dx
24
Y <e(x 3) dx T dx
- (1 —2X+X \X N
P (x2 +1)dx J
.25. (( ) ) 2" 4ex (M)
m (Xx2-6x+5
J
<o (4 +x) dx. X3 +1 J
26. (4+x) 2714
27 1] @x+5)dx 2.J wsxr
J ~T dx
72—
8. 1.J x2d+1) %X T
2 J/\/\/\ d
29 (2x 3X - 1)dx X
- (x2-ax+3x2+1)
1j(@2x+ 1)dx X J




Bpemsi Ha BbInoJiHeHHe: 80 MUHYT

Bueayoumopuasa camocmoamenvhan pavoma Ne22 Haxooicoenue unmezpana noKa3amenibHbix U
MPULOHOMEMPULECKUX DYHKYUIL.
JAuaakTuyeckue eTMHUNBI: VIHTErprpoBaHNEe TPUTOHOMETPHUYECKUX (DYHKIIHH.

IlepeyeHb 00bEKTOB KOHTPOJISI M OLIEHKH

Haumenosanue
00bLEeKTOB

OcHOBHbIE NMOKA3aTe/IN OIIEeHKH pe3yJibTaTa

Onenka

Y2

- Berancnenue npeiena GyHKIMH B TOYKE H B OECKOHEUHOCTH
- UccnenoBanre GpyHKIIMHA HA HEIPEPHIBHOCTh B TOUKE

- Haxoxnenne mpou3BogHON (HYHKITUU

- Haxox1eHrne mpou3BOIHBIX BBICIIMX TOPSIKOB

- UccnenoBanne GpyHKIMA U TIOCTpOSHUE TpaduKa

- HaxoxneHue HeonpeaeeHHbIX HHTEIPAIOB

- Berancnenue onpe/ieIeHHBIX HHTETPAIOB

Haxox1eHre YaCTHBIX IPOU3BOTHBIX

0,3

31

- Knaccudukamms Touek pa3ppiBa
- ®opMynupoBKa MpaBuil AU PpepeHIInPOBaHHS 1
[epeUNCICHUE TPOM3BOJHBIX OCHOBHBIX 3JICMEHTAPHBIX

byHKIMi
- [lepeuncienue TabJIUYHBIX HHTETPAJIOB

0,3

32

- ®opMyJIMPOBKA T€OMETPUYECKOTO U MEXaHUUECKOTO CMbICIIA
[MPOU3BOJHOMN
- [TpunoskeHne onpeaeneHHoro MHTerpaia K BBIYUCICHUIO
rioniaied IIOCKUX GUryp, o0beMoB Tl BpallleHUs], TyTH,
[IPOWIEHHOI'0 TOYKOMN
Omnucanue npoueccoB B €CTECTBO3HAHUU U TEXHUKE C
OMOIIBI0 AU epeHInanbHbIX YpaBHEHUH

0,3

3a BepHO BBINIOJHEHHOE 3aJJaHuE BhICTaBisieTcs 1 6amn

3a HEeBepHO BBINOJIHEHHOE 33/1aHue BbIcTaBisieTcs 0 0ayioB
Tekcer 3axanus:

3aganue BoluncauTh HEONIPEIETICHHBIE MHTETPAJIBL:

J .
J VsianostX 4sinx+3cosx+5
2 .
\]X5deX 9 + 8 COS X + Sin X
\] e™ cos xdx r cos' xdx
lI A \] *4
nudX J s
s sin x
X . m 3
sin X
J X In xdx 5
J * 2ecosm
g==x Sin2xdx J sin 7x sin 2xdx




Bpems Ha BbinoJiHeHHe: 80 MUHYT
Tema 4.2. Onpegenenubiii uurerpai. [Ipunoxkenue onpeneseHHOro HHTerpaa.

Ilpakmuueckasa paooma Ne27 Henocpedcmeennoe unmezpupogarue onpedeieHHo20 unmezpaid.
JAunakruyeckne eqxuHUNbI: ONpeIeICHHBIN HHTErPal, €ro reoMeTpuuecKuii cMbici. OCHOBHBIE CBOMCTBA

onpeneneHHoro uaTerpaia. ®opmyna Herotona-JleliOnuma. 3aMeHa nepeMeHHOW U HHTETPUPOBAHUE 10

4acCTsAM B OIIPEACTICHHOM HHTErpalic.

IlepeyeHb 00HLEKTOB KOHTPOJS M OLEHKH

HaunmenoBanue

OcHoOBHBIE MOKA3aTeJIN OIIEHKH pe3yJbTaTa Ouenka
00bLEeKTOB

- Berancnenue npeiena QyHKIMH B TOYKE H B OCCKOHEUHOCTH
- UccnenoBannie pyHKIIUN HA HETIPEPHIBHOCTH B TOUKE

- Haxoxxienue npon3BogHON PyHKIIUN

- HaxosxieHre mpon3BOHBIX BBICIITUX ITOPSIKOB 03
- UccnenoBanne GpyHKIUK U TIOCTpOSHUE TpaduKa ’
- HaxoxieHne HeornpeaeieHHbIX HHTETPAJIOB

- Berancnenue onpe/ieIeHHBIX HHTETPAIOB
Haxosx/IeHre YaCTHBIX ITPOU3BOIHBIX

Y2

- Kitaccudukanms Touek pa3poiBa
- ®opmMynupoBKa npaBuil AU PEPEHINPOBAHUS U
31 [EPEUHCICHUE TPOU3BOIHBIX OCHOBHBIX JIEMEHTAPHbBIX 0,3

byHKUIMMA
- Ilepeuncrnenue TabJIMYHBIX HHTETPAJIOB

- ®opMyIMPOBKA TEOMETPUUYECKOTO U MEXaHUUECKOTO CMBICIIA
[IPOU3BOIHOMN
- [TpunioskeHne onpeneneHHoro NHTErpana K BbIYMCIEHUIO
32 MJI01aJIeH TUIOCKUX (PUryp, 00bEMOB TEJ BpalleHUs, TyTH, 0,3
[IPOMIEHHOI'0 TOYKOHN
Omnucanue npoueccoB B €CTECTBO3HAHUU U TEXHUKE C
HOMOIIBIO AU(PepeHInanbHbIX YpaBHEHUI

3a BepHO BHITIOJHEHHOE 33aJJaHUE BhICTaBiseTCs 1 6amn
3a HEBEPHO BHITIOJIHEHHOE 3aJ1aHKe BhIcTaBisieTcs 0 6aioB
TexkeT 3agaHus:
3agauya 1. Berancnuts wiomans Guryp, orpaHU4eHHBIX rpadukamu GyHKINN

31.y=(x-2r, y=4x-8 3.2,y = 4-x, y = X2 -2X
33.y=yp/4-x,y=0,x=0,x=1 3.4.y=(x+1p, yv=x+1
3.5.y=arccosx, y=0,x=0 3.6.y=2X-Xx+ 3,y =xX-4x + 3
37.y=x,xy=8y=0,x=6 38.y=(x-17 yp=x-1
39.y=x,xy=8,x=6 3.10.y=-Xxx+8,y=XX




31l.y=x"-6x+9,*Z2/=1
13 12

3.12.y:|nx,x:e, y=0

313.y=4-Vx,x=0,y=0

314.y=e™ y=e~" x=2

3.15.x+y=7,xy=6

3.16.y=2x—x2,y=0

317.y=x%x-y+6=0

3.18.y=x3 -x,y=0

319.y=2-Jx, x=0,y=0

3.20. y=x% " =8x

3.21.y=arctg-x, y=0,x=y/3

322.y=4-(x-1)y=x"-4x+3

323.y==x% y=x-2,y=0

324.y=x-2,y=x,y=0

3.25.y=x*-2x+3,y=3x-1

3.26.y=2x 2, y=-X

3.27.y=x*y=3-2x

328.y=¢,y=e,x=1

3.29.
y=y|4—x2,y=1,y=0,x=0(x>0)

3.30.y=y]]—x2,y=0

3agaya 2. BerunciauTe AMUMHY JyTd KPUBOM, 3aJaHHOW TapaMeTpUUEeCKUMHU ypaBHeHusMu (s 1-14

BapUaHTOB)
) = 5(, Si”.) X(‘) — 4(cos  sin )
’ ’ 0<t<2myN)=
4.1. <() —5(1- COS‘)1 O<t<n. 4.2 <4(Sin t-1cos t), 4 )
_a(si 'x(") = 10cos°1, >
43, <‘>8t):?(13§,c8(')23, n<t<2n N ,x( ) COS 0<t<g.
’ () = 10sin:d,
x@) = 3(2 cos t - cos 2t), n) = 25(7siny
45. < . . 0<t<2fl.y0= 4.6. < ) ) {]<t<n_
3(2sint-sin 2t), y(t) = 2,5(1 - cos t), 22
' x() = 6costt, / "x(t)=e(cost+sint),
4.7. ) O<t<s 2. 4.8.) ] O<t<n.
[v() = 6sin-1, (™) =e(cost-sint),
(t) = 6(cos t +1 sin t), X(t) = 3,5(2 cos t - cos 2t), Q«t<)") = 3,5(2
O<t<nay®= . .
4.9. <6(sin t-1cost), w0 310 lein t - sin 2t), 22
4.11. W} = NCT5,5in, , <t<nm rx(t) = 4cos’l,  / /
v() = e (cost-sint), 4.12. « ) wZ<t<n.
[V(t) = 7sin:1,
/(t) :3(cost+sint), o<t 'X/\) - 5C0331,
4.13. . ’3 4.14. ) 0<t<%.
y() = 3(sint -1cost), [y(t) = 5sin°1,

BapHaHTOB)

BrraucnuTe IMHY TyTH KPUBOH, 3aJaHHONM ypaBHEHHEM B TIOJSIPHBIX KoopanHaTax (st 15-30

4.15.p=1-sin™ - <<p <.

4.16.p=2(1-cosp)’ -n<p<"2.

417.p=4(1-sin(p)’0<(p<

418.p=6(1+sinp) -"i<P<0.

4.19. p=8cosp,0<p<’/1.

4.20. p = 6cosp, 0 <p < JT.




4.21. p=2sin", 0<p <y™. 4.22.p =6sinp,0<p<VY.

423.p=2p,0<p<Y,. 424.p=3p,0<p<y;,.

4.25.p=7(1 -sinp), - YA <p<y. 426.p=3p,0<p<V.

3p/
4.27.p=36'1,7-y<p<%.

4.28.p=bhe 0<p<y.

4.29. p = 2sinp, 0< p

<yn, 4.30.p=42",0<p<Yy.

Bpemsi Ha BbInoJiHeHHe: 80 MUHYT

Bueayoumopnaa camocmoamenvnan paooma Ne23 BvruucieHue HeonpeoenenHvlX U OnpeoenieHHbLX
UHME2PANl08 HENOCPEOCMBEHHBIM UHMESPUPOBAHUEM.

I[I/II[aKTI/I'{eCKI/Ie C¢AUHMUIIbI:

IlepeyeHb 00HLEKTOB KOHTPOJISI M OLEHKH

HaumenoBanue
00LEeKTOB

OcHOBHbBIE IOKA3aTeJIH OLIEHKH pe3yJbTara

Onenka

Y2

- Boruncnenue npeaena GyHKIMHU B TOUYKE U B OECKOHEUHOCTH
- UccnenoBanmne pyHKIMK HA HEIPEPHIBHOCTH B TOUKE

- Haxoxaenue nmpousBogHOM QyHKIIMK

- Haxos1eHre mpon3BOIHBIX BBICIIUX NOPSAKOB

- UccnenoBanmne pyHKIMK U IOcTpoeHue rpaduka

- HaxoxieHne HeonpeaeeHHbIX HHTErPAJIOB

- Beruucienue onpeieeHHbIX HHTErpajioB

HaxoxneHne 4acTHbIX MTPOU3BOJIHBIX

0,3

31

- Knaccugukanus Touek pa3peia
- ®opmynuposka npasuil AU GepeHIUPOBAHUS U
[IEPEUNCIICHAE TPOU3BOJIHBIX OCHOBHBIX 2JIEMEHTAPHBIX

b yHKIIMIA
- [lepeuncienne TaOIMYHBIX HHTETPAIOB

0,3

32

- QOpMyJIUPOBKA FTEOMETPUUYECKOTO U MEXAHUYECKOTO CMBICIIA
[IPOU3BOJHOMN
- [IpuiioxkeHne onpenesieHHOr0 MHTErpaia K BbIYUCICHUIO
rIomaael Miockux Guryp, o0beMOoB TeJ BpalleHus, MyTH,
[MPOMJIEHHOTO TOYKOMN
Ornurcanue NpoIeccoB B €CTECTBO3HAHUU U TEXHUKE C
MOMOUIbI0 AU depeHInanbHbIX YPaBHEHUH

0,3

3a BepHO BBINIOJHEHHOE 33aJJaHKe BhIcTaBiseTcs 1 6amn
3a HEeBEpHO BHINOJIHEHHOE 331aHue BbICcTaBisieTcs ) Oaios

TexcT 3apanud:

3ananue 1. BerancauTe HEONpeIeIeHHbIE HHTETPAJIBL:




P S— —dx
1 . 2 2
<o + 2%2 -6C0S% X p dx
Il 1o YA me? Y ** §1n?XC0S2 X
~4¢
J fZ— 1g_xdx
dx, I cos:x

JA_Av

( ] sinzdx
Je2 J ctgexdx.

3ananmue 2. BeruncauTh onpeieeHHbIE UHTETPAJIbIL:

4 J

A

»Jezx cosxdx .

A
»J CO0S *X sin2xdx .
0

¢
XAdX X

A

sXdX
o SineX
;o
}V8+2x-x2

2

A

zI dx
b)

*2cosx+3

01 xf M %16



Bpems Ha BbinoJiHeHHe: 80 MUHYT

Ilpakmuueckasa padoma Ne28 Buiuucnenue onpedeneHHo2o unmezpana QyHKYuu e2o 2eomempuieckoe u
@uszuueckoe npunoscenue.
JAupakTuyeckue eAMHMUbI: [‘eoMeTpuueckre MPUIOKEHHUS OINPEAEICHHONO0 HHTErpaja: BbIUHCICHHE

TJIOMAAeH TMIOCKUX (UTYp, JJIMHBI Ayrd, oObeMma Tella; TUIONIaJN TOBEPXHOCTH BpamieHus. Duznueckue

MMPUIIOKCHUA ONPCACIICHHOIO MHTCTpaJia: BBIYMCICHUC KOOPAUHAT HECHTPA TAXKECTH, pa6OTBI n JaBJICHUA.

IlepeyeHb 00bEKTOB KOHTPOJISI M OLIEHKH

HaumenoBanue
00LEKTOB

OcHOBHBIE TOKA3aTeJIU OLIEHKH pe3yJbTara Ouenka

- Beruucnenue npenena GyHKINUU B TOUYKE U B OECKOHEYHOCTH
- MccnenoBanue (pyHKIIMM HA HENIPEPBIBHOCTD B TOUKE

- Haxosxnenne npon3BoHON QYHKIIUN

- Haxo’xieHre npou3BOIHBIX BBICIIUX HOPSIIKOB

- MccnenoBanue (hyHKIMH U IOCTpOEHUE rpaduka

- HaxoxxieHue HeonpeieIeHHbIX HHTErPaioB

- Beruucnenue onpeneneHHbIX HHTETPaJIoB

Haxo)x1eH1e 4aCTHBIX TPOU3BOIHBIX

Y2 0,3

- Kimaccudukanus Touek paspoiBa
- ®opmynrpoBka npaBuil AupepeHINPOBaHUS 1
31 [epevrCICHNE TIPOU3BOTHBIX OCHOBHBIX AJIEMEHTAPHBIX 0,3

byHKIUH
- [lepeunciienne TaOJUYHBIX HHTEIPATIOB

- ®opMynHUpoOBKa TEOMETPUUECKOTO U MEXaHUUECKOTO CMbICIIA
[TPOU3BOIHOMN
- [IpriioskeHne onpeneeHHOro MHTerpaia K BBIYMCIEHUIO
32 [J1011a/1eH TIIIOCKUX PUTyp, 00BEMOB TEIl BpallleHus, TyTH, 0,3
[IPOMIEHHOIO0 TOYKOMN
OnucanHue MpoleccoB B €CTECTBO3HAHUU U TEXHUKE C
MOMOIIBIO AU(PepeHInaTbHbIX YpaBHEHUH

3a BepHO BBINIOJHEHHOE 3aJJaHuE BhICTaBisieTcs 1 6amn
3a HEeBEpHO BBINOJIHEHHOE 3ajjaHKe BbicTaBisgercs 0 OanioB
Tekcr 3axanus:
3ananue Nel. Borancnuts miomaas GUrypsl, orpaHi4eHHON JTUHUSAMMU:

. y=x"-6x+8,y=0.
. y=x"-1,x=0,x=2 y=0.

y=x3+1,y=x+1.
x = 4(t-sint)
y = 4(1 - cost)

. HaxoJs1Ielcs B TpaBou MIOJIYTNIOCKOCTH (X > O) U OrpaHUYEHHOHN JIMHUSAMHU

. OTPAaHUYEHHON OJHOM apKOW UKIOUIbI M OCBIO a0cCIHCC.



2 2
x ¥V 3ananue Ne2. BoruncnuTs miomas 3uiinca — + —=

3aganne Ne3. Haiitn umny L Bepxueii wacti xyru mapaGonsr V° = 4X na orpeske [1,4]

3aganue Ned. Boruncnuts amny ayru kpusoit Y = In Sin X B o6nactu

Bpems Ha BbinoJiHeHHe: 80 MUHYT

Bueayoumopuasa camocmoamenvhan pavoma Ne24 [Ipumenenue memooa noOcmaHosKu u
UHmMe2pupo8aHuem no Yacmsim
JAupakTnyeckne eJUHUIIBI:

IlepeyeHb 00bEKTOB KOHTPOJISI M OLIEHKH

HaunmenoBanue
00LEeKTOB

OcHoBHbBIE MOKA3aTeJIN OllEHKH pe3yJjbTarTra Onenka

Y2

- Beruucnenue mpenena GyHKINU B TOUYKE U B OECKOHEYHOCTH
- MccnenoBanue (hyHKIIMM Ha HETIPEPBIBHOCTD B TOUKE

- Haxosxnenne npon3BoHON QYHKIIUN

- HaxoxzaeHue mpon3BOJHBIX BBICIIUX ITOPSAIKOB

- MccnenoBanue (hyHKIIMH U IOCTpOEHUE rpaduka

- HaxoxzaeHue HeonpeneeHHbIX UHTErPaJIOB

- Beruncienue onpeneneHHpIX HHTErpaioB

HaxoxaeHne 4acTHBIX IIPOU3BOJHBIX

0,3

31

- Kitaccudukanus Touek paspoiBa
- GopmynupoBka npaBui AU hepeHIUPOBAHUS U
[ePEUYHCIICHUE TPON3BOTHBIX OCHOBHBIX JIEMEHTAPHBIX 0,3

byHKIUH
- [lepeuncnenue TabJIUYHBIX HHTEIPAJIOB

32

- ®opMyIHpPOBKA TEOMETPUIECKOTO H MEXaHUIECKOTO CMBICTIA
[IPOU3BOIHOMN
- [Ipunoxenne onpeneneHHOro HHTErpaia K BEIYUCICHHIO
MI0IIaeH IIOCKUX (GUTyp, 00bEMOB TeJ BpaILLCHUS, TYTH, 0,3
[IPOMIEHHOI'O0 TOYKOMN
Omnucanue npoueccoB B €CTECTBO3ZHAHUH U TEXHUKE €
MOMOUIBIO AU PepeHInanbHbIX YpaBHEHUN

3a BEpHO BBINIOJIHEHHOE 3aJJaHNE BBICTaBIIsAETCS 1 Oamn
3a HEeBepHO BBINOJIHEHHOE 33/1aHue BbICcTaBisieTcs ) 0asioB

Teker 3axanug:

33}13HI/I€ Brrunciauts OIIPCACICHHBIC UHTCTPAJIbI:

«j Xdx

In3 dX

In2 e

/1
Jsinzx dx, o

2 yxdx
a-y/X —



~a0X 02008% X +1
dx

1Xy/1 + InX
8 XdX

swvr+1
fxIn (x + I)dx o
i (83X +4)JIX -2 £ +4x + 5~ "2 dX 02(cosx + 2)
1 (X-3)Jx °n/3 - 2% - X°
1
6X&WS”F—dX1X
/2 sin X Jx
%1-cos X
L e¥dx 0e®43e"+2 w3 IT X /1 + x dX 1

14 5T
Cos 2X, ax
® 2T ,/sin2x/12



Bpems Ha BbinoJiHeHHe: 80 MUHYT

PacueTHo-rpaduyeckas padora Ne 4 Tema: Berunciaenue IIomnaay KpUBOJIHHENHON Tpanenn 1 GUryp.

IlepeyeHb 00bEKTOB KOHTPOJISI M OLIEHKH

HaumeHnoBaHue
00HLEKTOB

OcHOBHBIE MOKA3aTeJIM OLIEHKH pe3yJbTara Ouenka

- Beraucnenue npegena GyHKIMH B TOYKE H B OECKOHEUHOCTH
- UccnenoBanue GyHKIIMK Ha HENPEPHIBHOCTH B TOUKE

- Haxoxnenue npou3BogHON (HYHKITUU

- HaxosxieHne pOn3BOIHBIX BBICIIMX TOPSIIKOB

- UccnenoBanne GpyHKIMU U TIOCTpOSHUE TpaduKa

- HaxosxieHre HeonpeeIeHHBIX HHTETPAIOB

- Berancnenue onpeieIeHHbBIX HHTETPAIOB

HaxosxJieHre 4aCTHBIX MTPOU3BOIHBIX

Y2 0,3

- Knaccudukanus touek pa3ppiBa
- ®opMynupoBKa MpaBuil AU PpepeHInpOBaHHS 1
31 MEepeYNCIICHNE TIPOU3BOJHBIX OCHOBHBIX AJIEMEHTAPHBIX 0,3

byHKIMi
- I[lepeunciienre TabJUUYHBIX HHTETPAJIOB

- ®opMyIHUPOBKA TEOMETPUYECKOTO U MEXAaHHUECKOTO CMbICIIA
[MPOU3BOJHOMN
- [IpunoskeHue onpeaeneHHOro HHTErpana K BBIYHCICHUIO
32 TUIONIAIeH TUIOCKUX (PUTYp, 00BEMOB TEJ BPAIICHHUSI, ITYTH, 0,3
MPONHICHHOTO TOYKOMN
OrnucaHue MPOIECCOB B €CTECTBO3HAHUHU M TEXHHUKE C
nomoIIbio AudQepeHnanbHbIX ypaBHEHUN

3a BepHO BBINIOJHEHHOE 3aJJaHue BhICTaBisieTcs 1 6amn
3a HEeBepHO BBINOJIHEHHOE 33/1aHue BbIcTaBiseTcs 0 6aioB
Texcr 3apanug:
1. Omnpenenuth miomagy GUryp, OrpaHUYEHHBIX JINHUAMU:

« y=-X°,X+y+2=0
« y=sinx,y=cosx,x=0

. y=—x4y=3%—Xx

4 2
e y=xXXy=yl2-xx
X=2t
2. Ilnomanp purypsl, orpaHUYEHHON TUHUEN 127 mpu0<t<1.
Y=
x = 8c0s’1

u ocsio OX (y > 0).

3. Tlnomanp Gurypsl, OrpaHUYEHHON aCTPOUION

y = 8sin’l



4. TInomans GuUrypsl, orpaHudenHoi muuueit I = 2SIN2P u pacnonoxkeHHol B MepBOii YeTBEPTH

5. Tlnomans $urypsl, orpanudennoi muaueit I = 3€° u nygamu @ =0, (P = A. Onpenenuts ATHHBI TYT

6. CICAYIOIUX KPHUBBIX B YKa3aHHBIX obnacTsx:

cAa
n

K %)

v N

K

y =1 -Incos X,
(, ()

x = 8sint + 6cost
y =6sint - 8cost

:1x\

x=4(t-sint) 4
\ (0<t<27),
y =4(1 - cost)

r=p° (0<(p<s)
r = 2sin2p, pe 0,”.

7. BbluucauTh 00beM TeNa BpalleHus KpuBoii otHocutensHo ocu OX B oGnactu:
- y=sinx, (0,29)
- y=Inx, (1,3).

8. Omnpenenutb 06beM Tena (puc 1), 06pa3oBaHHOTO

BpalIEHHEM T1apaboJIbI y2 = 4 x Bokpyr ocu OX u

pacrhosoxkeHHoro Mex 1y miockoctsMu X = 0 ux = 6

puc 1.
K27
9. Beruncnuth 00beM Tena (puc 2), NoJIy4eHHOTo BpalleHueM
runep6obl Xy = 4 BOKpyr ocu

OX u pacnonoskeHHOro Mex 1y MIOCKoCTAMU X = 1 u X =

4.
puc 2




Bpemsi Ha BbInoJiHeHHe: 80 MUHYT

Pasznea 5. udPepenuunaibHoe U HHTErpajbHOe HCUHMCIeHHEe PYHKIMM HECKOJIbKHUX MepeMeHHbIX.
Tema 5.1. luddepenumansnoe ucuncienue GyHKIU MHOTHX TIEPEMEHHBIX.

Ilpakmuueckaa paboma Ne29 Haxoowcoenue uacmuvix npouz8ooHuIX U NOAHO20 Jughghepenyuana ynkyuu
HEeCKONbKUX NePEeMEHHDBIX.
JAupaktudyeckue eauHuUbl: DYHKIUM HECKOIBKUX IEpeMEHHbIX. YacTHble mpou3BoAHbIe. [lomHbIN

mubdepennman. YacTHble NpPOU3BOAHBIE U TONHBIM auddepennuman. YacTHple MNPOU3BOJIHBIE U

b depeHIanbl BHICIIUX TOPSAKOB.

IlepeyeHb 00HLEKTOB KOHTPOJS M OLEHKH

HaumenoBanue

OcHOBHBIE IOKA3aTeJI OLEHKH pe3yJbTaTa Onenka
00BLEKTOB

- Boruncnenue npezaena GyHKIIMN B TOUKE U B OECKOHEYHOCTH
- UccnenoBanme GpyHKIMH HA HEMPEPHIBHOCTH B TOUKE

- Haxoxpaenue nmpousBogHOM QyHKIIUN

- Haxos1eHre mpon3BOIHBIX BBICIIUX MOPSAKOB

- UccnenoBanue pyHKIMM U IOCTpoeHue rpaduka

- Haxox1eHre HeonpeaeIeHHbIX HHTETPAJIOB

- Beruncienue onpeeeHHbIX HHTErpajioB

HaxoxaeHne 4acTHBIX MTPOU3BOJIHBIX

Y2 0,2

- - Pemienne auddepeHnnanbHbIX ypaBHEHUH IEPBOTO U
BTOPOT'O MOpsIKa

Y3 0,2

- Pemiennie nuddepeHImanbHbIX ypaBHEHUH BBICIIINX
[OPSIAKOB

V4 0,2

- Knaccuguxkanus Touek paspeia
- ®opmynuposka npasuil AU GepeHIUPOBaHUS U
31 [IEPEUNCIICHAE TPOU3BOJIHBIX OCHOBHBIX 2JIEMEHTAPHBIX 0,2

b yHKIMIA
- [lepeuncnenne TaOIUYHBIX HHTETPATIOB

- ®opMynHMpoOBKa TEOMETPUUECKOTO U MEXaHMUECKOTO CMBbICIIA
[TPON3BOIHOMN
- [IprioskeHne onpeeeHHOro MHTerpaia K BBIYMCIEHUIO
32 rionaiel Iiockux Guryp, o0beMoB TeJ BpalleHus, MyTH, 0,2
[IPOMIEHHOI0 TOYKOMI
Ornrcanne NporeccoB B €CTECTBO3HAHUN U TEXHUKE C
MOMOIIBIO U] PepeHIInaTbHBIX YpaBHEHU I

3a BEpHO BBHINIOJIHEHHOE 33[aHNe BhICTaBIsIeTCs 1 Oann
3a HeBEpHO BBINOJIHEHHOE 3ajjaHKe BbicTaBisercs 0 OamioB

TexkcT 3apanuga:



Haiitu obnacte onpeneneHus QyHKIUN U =

Haiinem gacTHbIE TPOM3BOHBIC PYHKITUN f (X, y) = X.

Brruuciaum yacTHble npousBoausie u quddepennuan dpynxuuu f(X, y) = (X2 + 5y)3 B Touke (1,
1/5).

Haiinem yacTHble Ipou3BOHbIE ClokHOM yHkuun . = X? Ny, rne X=S/t y= St.

Haiinem npou3BoaHYIO CI0kKHOM Qpynkunu U = X4 + ,rneX=Int,y=0+1
[Tycts f(u) - mpousBoabHas muddepenuupyemas Gynkuus. Jlokaxem, 4to QyHKIUS
o/m 1. T7.2 2\ . VA R

p(X, y) =y * ] (X—y ) ynoBnersopsieT ypaBHEHHIO ) ----- - JZE/”---Z Xp.
dXx oy

Bpems Ha BpinosiHeHHe: 80 MUHYT

Bueayoumopnasa camocmoamenvnan paboma Ne25 Pewienue ynpaxcHeHull Ha HAX0xcOeHUue 4acmHblx
NPOU3800HBIX U Ouppepenyuanos om gyukyutl 2-x u 3-x nepemeHHbIx

JIngakTHYecKHe eTNHUIIbI:

IlepeuyeHb 00HbEKTOB KOHTPOJISI H OLIEHKH

HaunumenoBanue

OcHOBHbBIE OKA3aTeJIU OLIEHKH pe3yJbTaTa Onenka
00LEeKTOB

- Beruucnenue npenena GyHKINMU B TOUYKE U B OECKOHEYHOCTH
- MccnenoBanue (PyHKIIMM Ha HEMIPEPBIBHOCTD B TOUKE

- Haxosxnenne npon3BogHON QYHKIIUH

- HaxoxaeHne mpon3BOJHBIX BBICIINX MTOPSAIKOB

- UccnenoBanue pyHKIIMM U IOCTpOEHUE Tpaduka

- HaxoxaeHne HeonpeaeeHHbIX UHTErPAJIOB

- Boruncnenue onpeielIeHHbIX HHTErpaioB

HaxoxaeHne 4aCTHBIX TPOU3BOJHBIX

Y2 0,2

- - Pemenne qud¢epeHnnanbHbIX ypaBHEHHUH IEpBOro U
BTOPOT'O NIOPSAIKA

Y3 0,2

- Pemenne nugdepeHnnanbHbIX ypaBHEHHH BBICIIUX
[OPS/IKOB

Y4 0,2

- Knaccugukanus Touek pa3psia

- ®opmynupoBka npasuil AU depeHIUPOBaHUS U
31 [IEPEUNCIIEHUE TPOU3BOIHBIX OCHOBHBIX 2JIEMEHTAPHBIX 0,2
b yHKIIHI

- [lepeuncnenne TaOIMYHBIX HHTETPAJIOB




- ®opMyJIUPOBKA TE€OMETPUYECKOTO M MEXAaHHMYECKOTO CMbICTIa
[IPOU3BOIHOMN
- [IpunoxeHne onpeneneHHOro HHTErpajia K BHIYUCICHUIO
32 [UI0IIAICH TUIOCKUX (UTYp, 00bEMOB TEJ BpaIlleHHs, ITyTH, 0,2
[MPONJIEHHOTO TOYKOMN
Ornucanue MpoIeccoB B €CTECTBO3HAHUU U TEXHUKE C
nomoInpio auddepeHImaIbHbIX YpaBHEHUH

3a BepHO BBITIOJHEHHOE 33aJJaHUE BBICTaBIseTCs 1 Oamn

3a HeBepHO BHITIOTHEHHOE 3ajaHue BhicTaBisercs ) 0amioB

Texkcr 3apanug:

1. Haiiem nmpou3BOIHBIE BTOPOTO MOPSJIKA IBAXK B HEMPEPHIBHO UG depeHIIMPYyeMOl CII0KHON GYyHKIIUHA U

=f(X,y),rnex=st,y=2s + 7t.

...... , r, X 0.2 0.2 .
2. Haiinem npoussonnyto dpyukmuu f (X, y) = 3X — 2y B Touke M (1, 0) B HanpaBieHUH BeKTOpa

MN , rae N (5, 3).

2 2
3. Haiinem npousBoanyto GyHKIUN f (X, y) = X t Y B Touke (2,3) B HampaBJICHUU BEKTOpa I'PAIUCHTA B
JTOU TOYKE.
2 2
4, Hanumiem ypaBHEHHE KacaTebHOM IIOCKOCTH U HOPMaJIM K OBEpXHOCTH Z = 2X — 4y B

touke (-2, 1, 4).

2 3
5. Mccnenyem Ha skcTpemyM ¢ynkmuio U = 3X Y +y —12x —15y + 3.

) 99 99 _ y 023404,\0
6. Haiizem HanGonbiiee 1 Haumenbluee 3Havenns Gynkmun U = 3X Y + Yy — 12X —15y + 3 na

muoxecTe D, orpannyennom mpsameivu X + Y =4, X =0,y = 0.
Bpems Ha BpinosiHeHHe: 80 MUHYT

Ilpakmuueckasa paooma Ne30 Haxoorcoenue uacmubix nPpou3800HbIX U OUPDEpeHyUanos eblCulux nopsaoKos
JAunakTuyeckue eqMHuUbI: YacTHbIC MPOM3BOAHBIE U MONHBINA nuddepenmuran. YacTHbie MPOU3BOIHBIE U

Qg depeHIratbl BHICIINX MOPSIKOB.

IlepeyeHb 00bEKTOB KOHTPOJISI H OLIEHKH

HaumenoBanue
00LEKTOB

OcHOBHbIE OKA3aTeJIU OLIEHKH pe3yJbTara Ouenka




Y2

- Beruucnenue npenena GyHKIUU B TOYKE U B OECKOHEYHOCTH
- UccnenoBanue GyHKIIMK Ha HETIPEPHIBHOCTH B TOUKE

- Haxoxaenue mpou3BoHOM QYHKITUN

- HaxoxieHre mpon3BOTHBIX BBICIINX HOPSIIKOB

- MccnenoBanue (GyHKIIMM U TIOCTPOCHUE Tpaduka

- HaxoxieHre HeonpeIeNieHHbIX HHTErPaioB

- Beruucnenue onpeieneHHbIX HHTETPaJIOB

Haxox/1eHre 4aCTHBIX MTPOU3BOHBIX

0,2

Y3

- - Pemienue auddepeHnnaabHbIX YpaBHEHHH 1EPBOTo U
BTOPOTO MOPSIKA

0,2

Y4

- Pemenue nuddepennmanbHbIX ypaBHEHUN BBICIITUX
[MOPSIAKOB

0,2

31

- Knnaccudukanus Touek pa3pbia
- ®opmynupoBKa npaswi auddepeHInpoBaHus U
[epEUKCIICHUE TPON3BOIHBIX OCHOBHBIX JIEMEHTAPHBIX

byHKIUH
- Ilepeunicienne TaOIMYHBIX HHTETPATIOB

0,2

32

- ®opmynupoBKa reOMETPUYECKOTO U MEXaHUUECKOTO CMbICIa
[MPOU3BOIHOMN
- [IprioskeHne onpeesieHHOro MHTerpasia K BBIYUCIEHUIO
[1011ael IIOCKUX (QUryp, 00bEMOB TeJl BpALLCHUs, IYTH,
[IPOMIEHHOI'O0 TOYKOMN
Onucanue NpoueccoB B €CTECTBO3HAHUU U TEXHUKE C
MOMOUIBI0 AU PepeHInanbHbIX YPAaBHEHUN

0,2

3a BEpHO BBHINIOJIHEHHOE 33jlaHNe BhICTaBIsIeTCs 1 Oamn
3a HEeBEpPHO BBINOJHEHHOE 3ajjaHKe BbicTaBisieTcs 0 OanioB

TexcT 3axanuga:

Bapuanm 1

Bapuanm 2

(3aMKHYTOCTb, CBSI3HOCTb, OTPAHUYEHHOCTb)

1. Haitaure o6macts onpenenenus ¢pynxmun f (X, Y) , HapUCyMTE €ro, XapaKTepu3ynre

foy)=in (@0 sinv( e ye))

f(x,y) =7 2xx* y* +arcsin

X"ty

2. HapucyiiTe 1MHUN YpOBHS (GYHKLIUU

z=(x+y)

Z="01

3. Hapucyiite rpaduk ¢pyukimu Z = f (X, y)

z=1+<jx’+y, Dj: x2+y:< 4

z=\lyz.x¢, Dr:xj<y <1




4. Haiinure muddepenmaibsl IepBoro U BTOPOro Nopsiika QyHKIMH

CIn(y*+ X) y[éE -1

y+Xxz= artiq_lz-y?’

5. Haiiaure yactabie nponssonusie 12 f /ds? |, 02 f /dsdt, 02 f /dt? nxpasst nenpepsisHo

nuddepenuupyemoi cioxuoi pynkuuu Z = f ( X, Y ), eciu

X=tms y=s+t

2, 3

A

6. Haiiqute B TOuke M yacTHbBIE TPOU3BOAHBIE IEPBOTO U BTOPOTO
¢ynkiyn 2 = f ( x,y)

MopsiJika HEIBHOM

X - 4xzt +yzi+ 2yt = 0, M (1,1,1)

xy'+ Xy —z—z=0, M (1,1,1)

7. Haiimute ipomnssoanyio T mo manpasnenuio Bexropa | B Touxe M

f(x,y)=3+5y 1=(-1,2),M(1,1)

f(x,y) = xsin (x +y) ,
| =(—1,0), M4, 410)

8. Uccnenyiite pynximio U = U(X, Y, Z) Ha skcTpemyM

U—2x+y+z—xy+2z2—3x+4y

U—Xx+3y+z—xz—2x+3y

9. Haiinute HanOospIIee 1 HAUMEHbIIEe 3HaYCHUsT (YHKIIMU Ha 3aJaHHOM MHOYECTBE

U—Xy+X+Y,
—2<x<2,—2<y<4

u

X2— Xy +Y,
X<2,1y|<3

Bapuanm 3

Bapuanm 4

1. Haitaure o6macts onpenenenus gynxiuu T (X, ), Hapucyiite ero, oxapakTepusyiite

(SaMKHYTOCTB, CBA3HOCTD, OT paHI/IquHOCTB)

f (x,y) =" 1—tgnx+arccosy

f(x,y) =1 —log” (x —arcsin y)

2. HapucyiiTe nuHuu ypoBHs pyHKINU

1

25
X2+ \P

L —

2

= jxy

3. Hapucyiite rpaduk ¢pyukimu Z = f (X, y)

z=xy, Df:x+y<l,

Z=M4 —x2, M+ yr< ]




x>0,y>0

4. Haiinure nuddepenimansl 1epBoro 1 BTOPOro Nopsiika GyHKIMK

~ _In(y2+ x) 4x*-1 v £ Xz = arcsin

X+y

5. HaiiiuTe 9acTHBIE IPOU3BOIHBIE 0% Ids? , 021 /dsdt, 6*f /dt? npaxas! HenpepsIBHO

nuddepennupyemoi cioxHoi Gpynxunu Z = f (X, y ), eciu

X=3s+1l,y=tls X=Inty=5t+s

6. HalimuTe B TOuke M 4acTHBIC IPOU3BOIHBIC TIEPBOTO U BTOPOTO MOPSIIKA HESIBHON (DYHKITUH Z

=f(xy)

xz°- 3xy - 4zy*= 0, M (1,-1,1) Xy + 3vzx + 5y*- 3 =0 ,
M (2,1,-1)
7. Haiimute ipomnssoanyio T mo manpasnenuio Bexropa | B Touxe M
f(x,p)=3x+y+xy, M (1,2) .1 f(x, y) =arctg (y4x) ,
o6pasyer yron 135° ¢ ockio 0X M(1/2 ,1/5/2) .| - Bremmnss nopmans k .2 . .2
) —_ N, ax

8. Uccnenyiite Gpynkumro U = (X, y, Z) Ha SKCTpeMyM

~ w1 7 .7 u=yz-2yy-4x-33)?-X-8x
u=23xv+hxz—"Nz7-9x —6v-117 Y 7

9. Haiinute Hanbosnblllee M HAMMEHblIee 3HaueHusl (YHKIIMU Ha 3a/JaHHOM MHOYECTBE

U=x+)?-4x-2<x<1-1<y<3 u=x+8yr-6xy+l , 0<x<2,

<1

Bpems Ha BpinosiHeHHe: 80 MuUHYT

Bueayoumopnasa camocmoamenvnan pavoma Ne26 Haxoodrcoenue uacmuvix npou3800HbIX U
oughghepenyuanos gvicuiux nopsokos
JAunpakTuyeckue eIMHUNBI:

IlepeueHb 00HLEKTOB KOHTPOJISA M OIIEHKH
HaunmenoBanue
00LEKTOB

OcHOBHBIE MOKA3aTeJIM OLIEHKH pe3yJbTara Ouenka




Y2

- Beruucnenue npenena GyHKINU B TOYKE U B OECKOHEYHOCTH
- UccnenoBanue GyHKIIMK Ha HETIPEPHIBHOCTH B TOUKE

- Haxoxaenue mpou3BoHOM QYHKITUN

- HaxoxieHre mpon3BOTHBIX BBICIINX HOPSIIKOB

- UccnenoBanue (pyHKIMM U IOCTpOEHUE rpaduka

- HaxoxieHre HeonpeIeNieHHbIX HHTErPaioB

- Beruucnenue onpeieeHHbIX HHTETPAIOB

Haxox/1eHre 4aCTHBIX MTPOU3BOHBIX

0,2

Y3

- - Pemienue auddepeHnnaabHbIX YpaBHEHHH 1EPBOTo U
BTOPOTO MOPSIKA

0,2

Y4

- Pemenue nuddepennmanbHbIX ypaBHEHUN BBICIITUX
[MOPSIAKOB

0,2

31

- Knnaccudukanus Touek pa3pbia
- ®opmynupoBKa npaswi auddepeHInpoBaHus U
[epEUKCIICHUE TPON3BOIHBIX OCHOBHBIX JIEMEHTAPHBIX

byHKIUH
- Ilepeunicienne TaOIMYHBIX HHTETPATIOB

0,2

32

- ®opmynupoBKa reOMETPUYECKOTO U MEXaHUUECKOTO CMbICIa
[MPOU3BOIHOMN
- [IprioskeHue onpeeeHHOro MHTerpaia K BBIYUCIEHUIO
[U1011aIel IIOCKUX (Uryp, 00beMoB TeJl BpallleHHs], yTH,
[IPOMIEHHOI'O0 TOYKOMN
Onucanue NpoueccoB B €CTECTBO3HAHUU U TEXHUKE C
MOMOUIBI0 AU PepeHInanbHbIX YPAaBHEHUN

0,2

3a BEepHO BBHINOJIHEHHOE 33jlaHNe BhICTaBIseTCs 1 Oamn
3a HEeBEpHO BBINOJIHEHHOE 3ajjaHKe BbicTaBisgercs 0 OamioB

TexkcT 3apanuga:

Tecm 1. 3uauenue bpyuxiun fix) = 2x- 3xy® B Touke (2; 1) paBHo:

1) 7;
g -5;
3) -1,
4) 1,
5) -2.

Tecm 2. O6nacth onpesienenus GyHKIUU Z = "X + )° AByseTcs:




\

=¥

11. !

C
4)
5)

Tecm 3. Yxa3ath GYHKIUIO IBYX IT€PEMEHHBIX:

g/%l—X-Z + Xﬂ
X
3

2) y=Inx;
3) t=xy-3z
4) z=Jx+Yy%
5) y=cosx-5.
Tecm 3. Oynkuus z = 22 He ABIsAETCS HENPEPHIBHON B TOUKE:
1) (0;0);
2) (1),
3) (0;1);
4) (8;,0);
5) (1;2).
Tecm 4. YactHast npon3BoHas — QyHKIMK Z = 2 + 3y paBHA: OX
1) 2¢-In2;
2) 2+3;
3) 2:+In2 + 3y;
4) X+27+3;



5) 2+ 3y.

,dz , dz,

Tecm 5. Tonuslit nuddepennman dz -~ dx + o dy (1)yHI,(LII/II/I z = X2 - 4y pasen:

1) X « dx+y « dy;
2) 2 «dx +4 - dy;
3) 2xedx -4 «dy;
4) 2e+x-dy;

5) -4 -«dy.

Bpems Ha BbinoJiHeHHe: 80 MUHYT

Bueayoumopuasa camocmoamenvnan pavoma Ne27 Haxooicoenue noanoeo ouppepenyuana nepsoti
cmeneHu YYHKyuY HeCKOAbKUX NepemMeHHbIX.
JAupakTuyeckue eIUHUIBI:

IlepeuyeHb 00HLEKTOB KOHTPOJISI H OLIEHKH

HaumenoBanue
00LEeKTOB

OcHoBHbBIE MOKA3aTeJIN OllEeHKH pe3yJjbTarTra

Onenka

Y2

- Beruucnenue npenena GyHKINU B TOUYKE U B OECKOHEYHOCTH
- MccnenoBanue (PyHKIMM Ha HEMIPEPBIBHOCTD B TOUKE

- Haxosxnenne npon3BogHON QYHKIIUU

- HaxoxaeHue mpon3BOJHBIX BBICIIUX ITOPSAIKOB

- MccnenoBanue (GyHKIMH U IOCTpOEHUE rpaduka

- HaxoxaeHue HeonpeneeHHbIX UHTErPaJIoB

- Beruncienue onpeneneHHbIX HHTErpaioB

Haxox1eHre 4aCTHBIX TPOU3BOJHBIX

0,2

Y3

- - Pemienne nuddepeHnnanbHbIX ypaBHEHUH IEPBOro U
BTOPOT'0 MOpsIKa

0,2

Y4

- Pemiennie nuddepeHImanbHbIX ypaBHEHUH BBICIIINX
[OPSIAKOB

0,2

31

- Kimaccudukanus Touek paspoiBa
- GopmynupoBka mpaBui AU hepeHIUPOBAHUS U
[EePECUNCIICHUE TTPOU3BOTHBIX OCHOBHBIX 3JIEMEHTAPHBIX

byHKIUH
- [lepeuncnenne TabIUYHBIX HHTETPAJIOB

0,2

32

- ®opMyJIHPOBKA F€OMETPUYECKOTO M MEXAHMYECKOTO CMBICTIA
[IPOU3BOIHOMN
- [IpunoxeHne onpeneneHHOro HHTErpana K BBIYMCICHUIO
[I0IIaeH TUIOCKUX (QUTYp, 00bEMOB TeI BpallleHUs, TYTH,
[TPOMIEHHOI'0 TOYKOMN
Onucanue NpoueccoB B €CTECTBO3HAHUU U TEXHUKE C
MOMOUIbI0 AU PepeHInanbHbIX YpaBHEHUN

0,2

3a BepHO BBINIOJHEHHOE 3aJjaHue BhICTaBisieTcs 1 6amn




3a HEBEPHO BBITIOJIHEHHOE 3a/1aHKe BhIcTaBisieTcs 0 6amoB
Texcr 3aganu:

3ananme 1. HaiiTu yacTHBIE IPOM3BOAHBIE BTOPOro Mopsaaka GyHKIuy z = e**

3apanue 2. Haiitu nonusiii nudgepentman BToporo nopsaka GyHkium z = X°° +y* + x* y2,
3aganue 3. Haiitu yacTHbIC TPOM3BOIHBIE PYHKIINU Z = sin(uv), Tae U = 2X + 3y; V = Xy.

3aganue 4. HaiiTi MONHYI0 MPOM3BOAHYIO QYHKIIHH U = X + Y + 2%, rie 'y = sin X; z = cosx.

Tecm

1T 6°z, 3 2 3

1. YacTHas Ipou3BOIHAS BTOPOTO MOPSAKA —- QYHKIHUHU Z = X° - X'y - y paBHa: 6y°
1
2)

X -3y,
6x-2Yy;
Yy,
4) -2X;

5) 2

3y°.
6

2. YacTHasg MpoU3BOAHAS BTOPOTO MOPAAKA ~ (DYHKLUH Z = 7x2y - 4y2 paBHa: cxcy

1) 0

2) 14xy;

3) 14x;

4y 7x%y;

5) -8y.

3. YacrHas npousBoaHas — (QYHKIIMH Z, 3JaHHON HESIBHO ypaBHEHUEM X7y - Xy” - Xyz = 0, paBHa: 6X

2yx -z

5) InZ,
X=Xz

Bpems Ha BpinosiHeHHe: 80 MuUHYT

Tema 5.2. nTerpanbHoe ncuncienne GyHKIIMM MHOTHX IEPEMEHHBIX.

Ilpakmuueckas padoma Ne31 Bviuucnenue 0601iH020 unmezpana Memooom C8e0eHUs e20 K NOGMOPHOMY.
JAupakTuyeckue exMHULbI: [[BOMHBIE HHTETPAJIbI M UX CBOMCTBA. [loBTOpHBIE MHTErpaibl. Beiunciienue

Imiomaan ¢ IOMOIIbIO )IBOP'IHOFO HHTCIrpaja.

IlepeueHb 00HLEKTOB KOHTPOJIS M OIIEHKH




HauMenoBanue
00LEeKTOB

OcHOBHbBIE MOKA3aTeJIH OICHKH pe3yjabTaTra

OuneHka

Y2

- Beruucnenue npenena GyHKIUU B TOUYKE U B OECKOHEYHOCTH
- UccnenoBanue GyHKIIMK Ha HETIPEPHIBHOCTH B TOUKE

- Haxoxaenne mpou3BoHOM QYHKITUN

- Haxox1eHre mpon3BOTHBIX BBICIINX HOPSIIKOB

- UccnenoBanue (pyHKIMU U TIOCTpOEHUE rpaduka

- HaxoxieHne HeonpeIeIeHHbIX HHTETPAJIOB

- Beruucnenue onpeieneHHbIX HHTETPaJIOB

Haxox/1eHre 4aCTHBIX MTPOU3BOHBIX

0,2

Y3

- - Pemenne nuddepeHnnanbHbIX ypaBHEHUH IEPBOTO U
BTOPOT'O MOPSI/IKA

0,2

Y4

- Pemenue nuddepennmanbHbIX ypaBHEHUH BBICIIUX
[MOPSIAKOB

0,2

31

- Kimaccugukanus Touek pa3pbiBa
- ®opmyrpoBKa mpaBuil AupGepeHInPOBAHUS 1
[epeYHCIICHNUE TIPOU3BOIHBIX OCHOBHBIX JIEMEHTAPHBIX

byHKIUH
- [lepeunciienne TaOJUIHBIX HHTETPAIOB

0,2

32

- ®opmynupoBKa reOMETPUYECKOTO U MEXaHUUECKOTO CMbICIa
[MPOU3BOIHOMN
- [IprioskeHne onpeeeHHOro MHTerpaia K BBIYUCIEHUIO
[10Iael IOCKUX (GUTyp, 00bEMOB TeJ BpalLlleHHs, TYTH,
[TPOMIEHHOI'O0 TOYKOMN
Onucanue NpoueccoB B €CTECTBO3HAHUU U TEXHUKE C
MOMOUIBI0 AUPPepeHInanbHbIX YPaBHEHUN

0,2

3a BepHO BBINIOJHEHHOE 3aJJaHue BhICTaBisieTcs 1 6amn
3a HEeBepHO BBINOJIHEHHOE 3a/1aHue BbIcTaBisieTcs 0 6ayioB

Tekcr 3axanug:




1. BoraucauTsh cieayroniue moBTOpHbIE HHTErpaibl:
5 2 1 4 6 e 7

1. Jdxjxy*dy; 2. Jaxix®y"dy ; 3.) dyj—dx; 4J dy
3 0 0" 2 47 0 ; .

Du[1,24,8]; 6. ]]J@yx-2xdxdy, Du [0, 1; 3, 5];
D

2. BBIUUCTUTH IBOMHBIE MHTETPAIBI IO YKa3aHHBIM MPSIMOYTOJIbHUKAM D:

5. JJ (xz+ y)dxdy, b

dxdy

.
Dm[l,2:4,8]; 8. = pm]0,1:0,1];
D(X+y+1) [ : Jlj+ [ :

D

9. J sin( x +
y)dxdy, b
3. BblunMcnuTh NOBTOPHBIE MHTETPaJbl, HAMMCATH YPABHEHUS JIMHUN, OTPAHHYUBAIOIIUX 00IaCTh
WHTETPUPOBAHUS COOTBETCTBYIOIINX IBOMHBIX HHTETPAJIOB:
_ 4 x4l .3 X2+_5 J 5 3 —ng
10.] de —dy; 11.] de — 12.J dyJ xydx;13.J dy j—dx .
dv-
Bpems Ha BpinosiHenune: 80 MUHYT
Bueayoumopmuasa camocmoamenvnasn pavoma Ne26 Boiuucienue 080UHbIX UHME2PAL08 Olls CIY4aes

NPAMOY20/IbHOU U KPUBOIUHELHOU 0bnacmeli
JupaKkTnyecKkne eqUHULBI:

IlepeyeHb 00bEKTOB KOHTPOJISI M OLIEHKH

HanmenoBanue

OcCHOBHBIE MOKA3aTEJIN OIIEHKH pe3yJbTaTa Ounenka
00LEeKTOB

- Beruncnenue npenena GyHKIUU B TOUKE U B OECKOHEYHOCTH
- UccnenoBanue pyHKIINK HA HETIPEPHIBHOCTH B TOUKE

- HaxoxneHne npou3BoJHON (GYHKIUU

- HaxoxneHre npou3BOJHBIX BBICIIMX MOPSIKOB 02
- UccnenoBanue GyHKIMU U TOCTpOEHUE rpaduka '
- HaxoxeHue HeonpeaeneHHbIX HHTErPajIoB

- Beruncnenue onpeeneHHbIX HHTErPaloB
Haxox1eHre 4acTHBIX TPOU3BOIHBIX

Y2

- - Pemenue nuddepeHnnanbHbIX ypaBHEHU IepBOTo U 02
BTOPOTO MOPsAKA ’

Y3

- Pemenue nuddepeHanbHbIX ypaBHEHUN BBICIIMX 02
[IOPSAIKOB ’

Y4




- Kimaccngukanms Touek paspoiBa
- ®opmynupoBka npasui auddepeHunpoBaHus u
31 [epevnCIICHNE IPOU3BOJHBIX OCHOBHBIX JIEMEHTAPHBIX 0,2

byHKIII
- [lepeuncienne TabIMYHBIX HHTETPATIOB

3a BepHO BBIIIOJHEHHOE 33aJJaHUE BbICTaBisieTcst 1 6amn
3a HEBEpHO BHINOJIHEHHOE 33/1aHue BhICTaBisieTcs 0 0aioB
TexcT 3apanug:

1. B BOi{HOM HHTErpare JJ (x + y)3(x ) y)zdxdy ’ rae oonacts D - kBagpar, orpaHuYEHHBIN
D
opssmMeiMiE X +y =1, x-y=1x+y=3,x-y=-1
2 . u(l-v),y=uyv;

BramucmmiTh J dx \Jdv . RREJIS HORKIE TTeNeMeHHkIe X =

3. BbIuuCIuTH vJvJ dxdy , eciut o6acte D orpanndena nuHHAMU XY =1, xy =2,y =x, y = 3x

- ®opMyJIMPOBKA T€OMETPUUYECKOTO U MEXaHUUECKOTO CMbICIIA
[IPOU3BOIHOMN
- [TpunioskeHne onpeneneHHoro NHTErpana K BbIYMCIEHUIO
32 MJI01aJIeH TUIOCKUX (PUryp, 00bEMOB TEJ BpalleHUs, TyTH, 0,2
[IPOMIEHHOI'0 TOYKOMN
Ornucanue npoueccoB B €CTECTBO3HAHUU U TEXHUKE C
NOMOIIBIO U] epeHInanbHbIX YpaBHEHUH

3

Zo. oo e [y~ L
(HpOI/I3BeCTI/I 3aMeHy IICPEMEHHBIX X = |—1 V==, )
Vv

Bpems Ha BpInosiHeHHe: 80 MUHYT
Ilpakmuueckan pavoma Ne32 [Ipumenerue npunodcerus 080UHbIX UHMESPALO8

JAunpakTudyeckue eMHUIbI: BolunciieHre IBOTHOTO HHTErpajia METOJIOM CBEICHUS €0 K IOBTOPHOMY.

IMepeueHb 00HLEKTOB KOHTPOJISA M OIIEHKH

HanmenoBanue
00bLEKTOB

OcHoBHbBIC NOKa3aTeJN OLEHKH pe3yJbTara ‘ Onenka ‘



Y2

- Beruncienue npenena GpyHKIUHA B TOYKE U B OECKOHEUYHOCTH
- NccnenoBanme QpyHKIMK HA HEMPEPHIBHOCTH B TOUKE

- Haxoxxienre mpon3BoiHON QyHKITUN

- Haxoxxienre npon3BOIHBIX BBICIIUX MOPSIIKOB

- UccnenoBanue GyHKIMK U IOCTPOCHHE rpaduka

- Haxoxxienre HeorpeieieHHbIX UHTETPaJIOB

- Beruncienue onpeneneHHbIX HHTErPaioB

Haxosx/1eH1re 4aCTHBIX MTPOU3BOIHBIX

0,2




- - Pemenne qudpepeHnnanbHpIX ypaBHEHUN TTEPBOTO U 02
BTOPOI'0 NOpsIKA ’

Y3

- Pemiennie nuddepeHImanbHbIX ypaBHEHUH BBICIIIMX 02
[OPSIKOB '

Y4

- Kimaccudukanus Touek pa3pbiBa
- GopmynrpoBka npaBuil AupepeHINPOBaHUS 1
31 [IEpPEUMCIIEHUE TPOU3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX 0,2

b yHKIHHA
- [lepeunciienne TaOJUYHBIX HHTETPAIOB

- GopMynHpOBKA TEOMETPUUYECKOTO M MEXaHMYECKOTO CMBICITA
MPOU3BOIHOMN
- [IprtoskeHre ompeeIeHHOTr0 HHTErpaia K BEIYUCICHUIO
32 rIonaiel Miockux Guryp, o0beMoB TeJ BpalleHus, MyTH, 0,2
MIPOMIEHHOI'0 TOYKOMN
OrnrcaHue MPOIECCOB B €CTECTBO3HAHUM U TEXHUKE C
MOMOIIBIO A PepeHInanbHBIX YPaBHEHUI

3a BepHO BBITIOJHEHHOE 33aJJaHUE BBICTABISACTCS 1 Oat
3a HEBEPHO BBITIOJIHEHHOE 3aJ1aHKe BhIcTaBisgeTcs 0 OayioB
TekcT 3agaHuA:
HccnenoBarh, CXOAATCS JIM IBOMHBIE HECOOCTBEHHBIC HHTETPAJIBI:

A dxdy
2D

dxdy
2 2

X+vVy
, rne D onpenenena HepaBenctBamu x > 1, xy > 1;

, rie D orpanmuena muausmu y =0, y = X%, x° + y2 =1@x>0);

dxdy _ _ _1.
. 5, ,»rneD orpannyena mmanamu x =0,y =0, x +y =1;
1-x-v
A dxdy rie D orpenenena HepaBeHCTBOM X% + % <x;

12' o

JvJ e (“»"), rae D onpenenena nepaBenctBoM 0 < x < ). D
Bpems Ha BeInosiHeHHe: 80 MUHYT

Bueayoumopnaa camocmoamenvnuan pavoma Ne27 «PeweHue ynpasrcueHutl Ha HAXONXCOeHUe YACHHBIX
npou3BoOHbIX U Oupgepenyuanos om Qyukyuil 2-x nepemeHHvix. Boluucienue 080UHbIX UHMESPALO8 Ol



PAa3uuHbIX 0Oaacmell.
JAupakTuyeckue eIUHUIBI:

IlepeyeHb 00HEKTOB KOHTPOJISI M OLIEHKU



HaumenoBanue

OcHOBHBIE MOKA3aTeJIU OLIEHKH pe3yJibTaTra Ouenka
00bEeKTOB

- Beruucnenue npenena GyHKIUU B TOUYKE U B OECKOHEYHOCTH
- ccnenoBanue GyHKIIMK Ha HETIPEPHIBHOCTH B TOUKE

- Haxoxaenue mpou3BoiHOM QYHKITUN

- Haxox/1eHre mpon3BOTHBIX BBICIINX HOPSIIKOB

- MccnenoBanue (yHKIIMU U IOCTpOEHUE rpaduka

- HaxoxieHne HeonpeIeIeHHbIX HHTETPAJIOB

- Beruucnenue onpeieneHHbIX HHTETPaJIOB

Haxox/1eHre 4aCTHBIX MTPOU3BOHBIX

Y2 0,2

- - Pemenne nuddepeHnnanbHbIX ypaBHEHUH IEPBOTO U
BTOPOT'O MOPSIIKA

Y3 0,2

- Pemmenue nuddepeHmanbHbIX ypaBHEHUH BBICITUX
MOPSIKOB

V4 0,2

- Kimaccugukanus Touek pa3pbiBa
- GopmynrpoBka npaBuil AupepeHInPOBaHUS 1
31 [IEpPEYNCIIEHUE TPOU3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX 0,2

byHKIUH
- [lepeunciienne TaOIMYHBIX HHTETPAIOB

- ®opMynHUpoOBKa TEOMETPUUYECKOTO U MEXaHMUECKOTO CMbICIIA
[IPOU3BOIHOMN
- [IpritoskeHne onpeneseHHOro HHTerpaia K BBIYUCICHUIO
32 MJI01a el TIIIOCKUX PUTyp, 00BEMOB TEIl BpaIlleHus, TyTH, 0,2
[IPOMIEHHOI0 TOYKOMN
OnucaHue MpoleccoB B €CTECTBO3HAHUU U TEXHUKE C
MOMOIIBIO JU(PepeHInanbHbIX YpaBHEHU N

3a BEpHO BHITIOJIHEHHOE 3a/IaHK€ BBICTABIsAECTCS 1 Gan
3a HEeBepHO BBINOJIHEHHOE 3a/1aHue BbIcTaBisiercs (0 6ayioB
Texcr 3apanus:
3amaua 1. [IpoBepuTh, YIOBIECTBOPSIET JIM YKA3aHHOMY YpaBHEHUIO MaHHas GyHKus U= U (X, Y, Z) .

S X+ 2XyN + Y- =0, u=V.
1 dx dx dy dy X

XN+ yh= 3(x3 V\u=In—+x3 -y,
2 dx dy y

5
AL U \ 2\
3 CHL ‘j: o In(+(*p ).Zax dy14
5 '
N

5 du du ,, Xy
X----+y—=2U,U=——.
5 dx dy X+y




%dzu > dz

2 2

14,

6. —-ty —-—0 u=e*dx? dy
a’ ,=<"y, u=sin(x-ay)
. dx  dy?
2d 2u 2d%u [y
X—T7 -y ----m-- 7=0,u=y-—
8. dx dy N X
d?u du dw 1
9 —7+---7+—7=0,u=. =
- . y oo Wty +z
PYATEER u= N cos(x+ay)
10. dxe  dy?’
du. 2‘5 du ” u:(x,y)(y J0)
A1 4y ' :
dx dy dz
du du Y
12 X - +y—=Uu=xIn—.
e dx dy X
du du (2. 2
13. y ----- x—=u,u=|n|x+y1
2du (dl

2 y’l,...
T Xy ----- Hy =0, u=-—H arcsin( xy)
d 3X

X9u-2xy — +y*~u+ 2xyu=0,u=e.

15. dx: dx dy
d2u X+Yy

N =0,u=arctg .dxdy 1-xy
du  dewu 2, 2.,

—— -———0,u— In |x+ y + 2X +171

23.

A7.
Ay o2 >
du du ” 2x + 3 y
X—+y—+Uu=0,U=— -----mm- -
.18. dX dy X + y
(du>  (du'l (dNi> | N eeremeeeeees 2T
19. laxJ 47yJ "&J ="
du du (2 AX
+ _2 _1 +
20. dx av Y
du du ( y ( )
9—- ----- =0,u=e >smx+3y
Zdzu d=u zdzu -
99 X —- + 2 Xy--------- +y—=0,u=xe
22. dx: dx dy dy
du dw y
— ~2 = O, = oy




5 du 3w X
24 X---- Hy— =0, u =arctg— .
e dx dy y
5 dud=u dud=u Y )
25, | - y-:O,u:In|x+ey1.dxdxdydydx
5 du du _ X
26 X ---- H Yy— = 2U, U = arcsin---------- .
e dx dy X+y
5 l1du 1du_u
d1 B 2U B 2y 2
2T Slydy oy (< -y )
5 du du x+y X2+ y2
28 Ryl
£0- dx dy Xx-y X-y
5 du du 2y [ .
29 — A+ T-=— u="2xy + Y.
e dx dy u
5 dudeu (2 2
.30. == [-=---- r:O,u:Inlx-y 1.dx2dy2 v
3anaua 2.

N3menuTtn MOPAAOK UHTCTPHUPOBAHUA B IOBTOPHOM o -2x+s MHTErpalie U caeyiaTh 4epTeiK o0Jy1acTu

HHTCFpPIpOBaHI/IﬂvJ dx J f(x, y)dy
2

-1 -8X

Boruncnuth ABOMHOI uHTErpan no odnactu D JJ Xy2 dxdy,

Berauciaute HHTCI'pall, nepefmﬂ oT HpHMOYFOJ'IBHBIX JACKAPTOBLIX KOOPAWHAT K IMOJIAPHBIM!
D
2
d
J J 1 + x + y
y

*  Brruncauth IJIomanb IJIOCKUX (1)I/Il"yp, OTPAHUYCHHBIX NJAHHBIMU JIMHUSAMMU X = O, y= ex; y= e

*  BpluncauTh KpUBOIMHEHHBIH HHTErpai 1-ro posaa \](X2 + yZ)d/ ,  20eZ-0KpyscHoCmb x>+ Y2 = 4
z

* BeIYMCIUTD III0IIA/Ih YAaCTH TOBEPXHOCTH, YPAaBHEHHE KOTOPOI J3a/IaHo B yCIIOBHH 3311 NIEPBLIM,
BBIPE3aHHOM JIPYTHMH 33 aHHBIMH TIOBEPXHOCTSMHE U3 Hee. X2+2°=1, 2x+y=2, y-2, 7=0 x>0, y>0, z>0

Bpems Ha BpinosiHeHHe: 80 MUHYT

Ilpakmuueckan pavoma Ne33 IIpumenenue npunodxcenuss 080UHbIX UHMESPAN08 K 3a0a4aM MEeXAHUKU.
JAunakTuyeckue exuHuubl: [IpunokeHue MBOWHBIX HHTErpajoB. [IpuMeHeHHEe NBOWHOTO HMHTErpaia K

BBIUMCJICHHIO TIOIIATU 1 00beMa Guryp.

ITepedyeHb 00BEKTOB KOHTPOJISI M OLCHKH

HaumenoBanue
00LEKTOB

OcHOBHBIE OKA3aTeJIM OLIEHKH pe3yJbTara Ouenka




- Beruucienue npenena GyHKIIUHA B TOYKE U B OECKOHEYHOCTH
- UccnenoBanmne GpyHKIMK HA HEMPEPHIBHOCTH B TOUKE

- Haxoxxnenne mpon3BoiHOM QyHKIIUN

- Haxoxxnenne npon3BOHBIX BBICIIUX MOPSIIKOB

- UccnenoBanue GyHKIMK U IOCTPOCHKE rpaduka

- Haxoxxnenue HeornpeaeieHHbIX HHTETPajioB

- Beruncienue onpeeneHHbIX HHTErPaioB

Haxoox/1eH1e 4aCTHBIX MTPOU3BOHBIX

Y2 0,2

- - Pemenne nuddepeHnnanbHbIX ypaBHEHUH IEPBOTO U
BTOPOT'O MOPSi/IKaA

Y3 0,2

- Pemenue nuddepeHnmanbHbIX ypaBHEHUH BBICIITUX
MOPSIAKOB

V4 0,2

- Kimaccudukanus Touek pazpbiBa
- ®opmynupoBka npaswi auddepeHunpoBaHus 1
31 MepeunCIICHNE TPOU3BOTHBIX OCHOBHBIX AJIEMEHTAPHBIX 0,2

byHKIUH
- Ilepeunicienne TabIMYHBIX HHTETPATIOB

- ®opMyTHPOBKA TEOMETPUUYECKOTO M MEXaHMIECKOTO CMBICIIA
[MPOU3BOIHOMN
- [IprtoskeHre ompeeIeHHOTr0 HHTErpaia K BEIYUCICHUIO
32 rionaiel miockux Guryp, o0beMOoB Tel BpalleHus, MyTH, 0,2
[MPOMJIEHHOTO TOYKOMN
Onucanue MpoieccoB B €CTECTBO3HAHUU M TEXHHKE C
MOMOMIBI0 AU PepeHIInaTbHbIX YPAaBHEHUN

3a BepHO BHITIOJHEHHOE 33aJJaHUE BhICTaBiseTcs 1 6amn
3a HeBepHO BHIMIOJHEHHOE 3ajjaHue BhicTaBiusercs () 0amnoB
Tekcr 3axanung:

1. Haiitu maccy kpyrinoit minactunku paguyca” Eciny noBepXHOCTHas MIIOTHOCTh

Marepuaia IJTaCTUHKH B KaXKI0H TOYKE [IponopunonansHa paccrosiHuio Touku / OT neHTpa
Kpyra.

2. Haiitu cratnyeckue momeHTs! m 11 ° ®urypel, nexamieil B 1epBoi Y€TBEPTH, OTPAHUYEHHON

>! wr/t M KOOpAMHATHBIMH OCSIMH, €CITU B KaXKI0M TOUKe (PUTYpPBI MJIOTHOCTh
PONOPLUMOHANIbHA POU3BEICHUIO KOOPAUHAT ITON TOUKH.



2
- . . . 2 = 4ax + 4n
3. Haiitu nenTp tsoxkecT 0JHOPOAHOM (PUTypBI, OTpaHMYSHHOH napabdoon

y=2a-x.

NpAMOi1
4, Haritu

IUIOIIAAb TOM 4acTu
MOBEPXHOCTHU LWJIMHJIPA X

2 2
+ y° = a°, Koropas
BBIpE3aeTcs
2.2 2
HWIMHIPOM X + Z = a .
2 2 2 _p2
5. Boruncnuth moBepXxHOCTh a chepsl X~ + ) + 27 = R
6. Boeruncnuth 00beM Tena, orpaHuueHHOro nmoBepxHoctsimu x=0, y=0, x+y+z=1, z=0 (puc. 17).

Bpems Ha BpinosiHenune: 80 MUHYT

Pa3znea 6. Panpbl.
Tema 6.1. Uucnosble psiibl.

Ilpakmuueckasa paboma Ne34 BviuucieHue cymmul 4Uci08020 psaod.

JAunaktudeckne eqnmuuubl: [onstue psaa. [locnenoatenbHocts. YncnoBoi psag. CyMMa 4ucioBOro psija.
HeoOxonuMelii mpu3Hak cXoquMocT psiia. JlocTaTouHble MpU3HAKK CXOAUMOCTH PSOB C MOJI0KUTEILHBIMU
YlieHaMU. 3HAaKOMIEPEMEHHbIE U 3HaKouepeayromuecs psaabl. AOCONIOTHAS U YCIIOBHAs CXOAUMOCTh. [Ipu3Hak

cxoauMocTu JleiOHuIa y1st 3HaKOUepEeAYIOIIUXCS PSAIOB.

Hepeqeﬂb 00bLEKTOB KOHTPOJIA U OHCHKH

HanmenoBanue
OcHoOBHbBIC 0KA3aTeJIN OLICHKH Pe3yJIbTaTa Onenka
00bEKTOB

- Beruncnenue npenena GyHKIUU B TOUKE U B OECKOHEYHOCTH

- UccnenoBanue GyHKIMN HA HETIPEPHIBHOCTH B TOUKE

- Haxoxnenue mpou3BoHON (HYHKITUU

V2 - HaxoxieHre mpou3BOJHBIX BBICHIIMX MOPSAIKOB 05
1

- UccnenoBanue GyHKIMU U TOCTpOEHHE rpaduka
- HaxoxeHue HeonpeaeneHHbIX HHTETPajioB

- Beruncnenue onpeeneHHbIX HHTErPaloB
Haxox1eHre 4acTHBIX IPOU3BOJHBIX




- Kinaccudukanus Touek pa3psiBa
- ®opmynupoBka npasui auddepeHunpoBaHus u
31 [EePEYHCIICHNE TIPOU3BOTHBIX OCHOBHBIX AJIEMEHTAPHBIX 0,5
byHKIII
- [lepeuncrienne TabJIMYHBIX UHTETPAIIOB
3a BepHO BBITIOJHEHHOE 33JJaHKE BhICTaBIsIeTCs 1 Oasn
3a HEeBEpHO BHINOJIHEHHOE 33/1aHue BhICTaBIsieTcs 0 0ayioB
Texkcr 3apanus:
1.Hanicats niepBbIe IATh YWICHOB Psijia 110 33JaHHOMY OOILIEMY YWICHY:
1 -2
L=y o )a_ ypP
2. Haiitu dpopmyny obiiero uiaeHa psja:
a)2+4+8+16+...;6)1+é+ -5—+...7

10
3. HamucaTh nepBbIe MATh WICHOB psiJia 10 33JaHHOMY OOIIEeMY YWICHY:
a)a, = 2% 6)a,= —
n (n+1) 2
4. Haiitu hopmyny o01Iero wieHa psja:
«1,1 1 1 , . M1l
a)----1-1----1--h ..... 6)1h --- 1---- 1---h ...
36 1224 39 27

Bpems Ha BpinosiHeHHe: 80 MUHYT

Buneayoumopnan camocmoamenvnan paboma Ne28 Boiuucienue cymmol psioa. Onpedenenue psaoa no 0aHHou
cymme.
JAunakTuyeckue eTHHUIBI:

IlepeyeHb 00HEKTOB KOHTPOJISA W OLEHKH

HaumenoBanue
00bLEKTOB

OcHoOBHBIC MOKA3aTeJIN OLICHKH pe3yJibTaTa Onenka

- Boruncnenue npeaena QyHKIMY B TOUKE U B OECKOHEUHOCTH
- UccnenoBanne (GyHKIIMK Ha HENPEPHIBHOCTh B TOUKE

- Haxoxnenue npon3BogHON GyHKIIUU

- HaxoxneHne npon3BOJHBIX BBICHIMX NOPSIKOB

- UccnenoBanue pyHKINK U IOCTpOEHUE rpaduka

- HaxoxneHne HeonpeaeneHHbIX MHTErPajioB

- Boruncnenue onpeieeHHbIX HHTErPaioB

Haxox1eHne 4acTHBIX IPOU3BOJHBIX

Y2 0,5

- Knnaccugukanus Touek pa3pbia
- ®opmynupoBka npasui AuddepeHunpoBaHus U
31 MepeYNCICHNE TIPOU3BOTHBIX OCHOBHBIX AJIEMEHTAPHBIX 0,5
byHKIII
- [lepeunciienre TaOIUYHBIX UHTETPAJIOB
3a BepHO BBINIOJHEHHOE 3aJJaHUE BhICTaBisieTcs 1 6amn
3a HEeBEpHO BBINOJIHEHHOE 33/1aHue BhIcTaBisieTcs 0 0aioB

Texcr 3axanus:




nm,1 f

) .
1 .YcTaHoBHUTE pacxoauMocCTh psjaa > -------- C IIOMOLIBIO CICACTBUA U3 HCO6XOI[I/IMOFO IIpHU3HaKa.

112n +
2. HWcnonw3ys npusHak Jlamambepa, ucciienoBaTh Ha CXOIUMOCTD PSII:
a)’\ 21,0 )jl’ 31 n! 1121

3.Mcnonb3ys npusHak JleitOHuUIa, HCClIeI0BaTh HA CXOIUMOCTD PSI;

M1 1 1 N1l 1-n
a)l — +-oeeeeeee rool—v— 12
3 9 27 5 25
1V 3,-1
4.V CTaHOBUTH PACXOJUMOCTh psila  ----- C IIOMOIIBIO CIIECTBHSA U3 HEOOXOJAMMOTO IPU3HAKA.

5. Hcnonb3ys npusnak Jlanambepa, ucciueqoBaTs Ha CXOAMMOCTD PSII;

x Qw .
)
a)y ------- X ‘ A75
£fn.2 L
0.cnonp3ys npusHak JleiiOHMIIa, Mccae10BaTh Ha CXOUMOCTD PSIJIL:
M 1 1 11 1
a)l------ h- Q) R — —h
2 3 2 8
2n él'l"' 1
= 6)1+ 3! 4l
. ,\TH«);E 3n -1; _) 21 --h

Bpems Ha BpinosiHeHHe: 80 MUHYT

Buneayoumopnan camocmoamenvnan paboma Ne29 Haxoowoenue 00we2o0 unena paoa u onpeoeieHue CymMmbl

paoa.
JAunakTuyeckue eTHHUIBI:

IlepeyeHb 00bEKTOB KOHTPOJISI M OLIEHKH

HaumenoBanue

OcHoBHbBIE MOKA3aTeJIN OLIEeHKH pe3y/ibTaTa
00LEeKTOB

Ounenka

- Beruncnenue npenena GyHKIUU B TOUKE U B OECKOHEYHOCTH
- UccnenoBanuie pyHKIINY HA HETIPEPHIBHOCTH B TOUKE

- HaxoxaeHne npou3BoHON QYyHKIIUU

- HaxoxeHre npou3BOHBIX BBICIIMX MOPSIKOB

- UccnenoBanue GyHKIMU U TOCTpOEHUE rpaduka

- Haxox1eHne HeonpeieIeHHbIX HHTETPAJIOB

- Beruncnenue onpeeneHHbIX HHTErpaloB

Haxo’aeHne yacTHBIX TPOU3BOIHBIX

Y2

0,5

- Kitaccudukanms Touek pa3psiBa
- ®opmynupoBka npaBui AU GEepeHIUPOBAHUS U
31 [EPEYNCIICHUE TTIPOU3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX

byHKIII
- [lepeunciienre TaOIUYHBIX HHTETPAJIOB

0,5

3a BepHO BBITIOIHEHHOE 33JJaHUE BBICTaBIsIeTcst 1 6amn
3a HEBEPHO BHITIOJTHEHHOE 33/1aHKe BhIcTaBiseTcs () OayioB
Tekcer 3aaauud:




e (13 7
1. Haiftu cymMmmy psija; ¥ ----= ==-mnnmmnm-
“f49n? - 21n -10

* CII0HM N - IEPBBIX WICHOB psAAa U HAUAEM UX CyMMy Sp =

X
. 5n+9
2. Haiitu cymmy psima: Y—
n=17 A
3 2 1
* Cl10’%kMM 1 - TIEPBBIX WIEHOB pAJa YI —="nn+1ln+3
2—N
3. Hccnenosa a CXOJIUMOC 3 x €0s—
: JICIOBATh PSIIl HA CXOAUMOCTh
i psn I £Y3 53

,Y,dn

4. Wccnenosath psiJi HA CXOOUMOCTh y Inl——

5. HccnenoBath psi Ha CXOIUMOCTh X n'- sin —

=1 2"

Bpems Ha BpInosiHeHHe: 80 MUHYT
Tema 6.2. OyHKIMOHATBHBIE PSJIBI.

Ilpakmuueckasa paboma Ne35 Vccrneoosanue cmenennozo pada Ha cxooumocms 6 moykax. Pasnoowcenue
@yukyuu 6 pao Maknopena. Bviuucnenue onpedenenno2o unmezpana.

Junaktnyeckue enumHunbl: CreneHHoi psn. Pasnoxxenuwe ¢yHkuuit B crenmeHHoi psn. Ilpumenenue
CTENEHHBIX PSJIOB K NPUOJMKEHHBIM BBIYMCICHHUAM 3HaueHUM (yHKuMi. BbrumcieHnue onpeneneHHbIX

HUHTETpaIOB C TIOMOIIBIO CTCTICHHLIX PAOOB.

IlepeyeHb 00HEKTOB KOHTPOJISA W OLEHKH

HaumenoBanue
OcHOBHBIE MOKA3aTeJIN OLIEHKH pe3yJbTara Onenka
00HLEKTOB
- Berancnenue npeiena QyHKIMH B TOUYKE U B OECKOHEUHOCTH
- UccnenoBanue GyHKIMN HA HETIPEPHIBHOCTH B TOUKE
- Haxoxxnenue npon3BogHON (QYHKITUU
V2 - HaxoxieHne mpon3BOIHBIX BBICIITUX MTOPSIKOB 05

- UccnenoBanue GyHKIMU U TOCTpOEHHE rpaduka
- HaxoxxieHue HeolpeieJIeHHbIX HHTErpajioB

- Beruncnenue onpeeneHHbIX HHTErPaloB
Haxox1eHre 4acTHBIX IPOU3BOJHBIX




- Kmaccngukanms Touek pazpoiBa
- ®opmynupoBka npaBui audepeHIupoBaHus U
31 [epevHCIICHNE IPOU3BOJHBIX OCHOBHBIX 2JIEMEHTAPHBIX

byHKIII
- [lepeuncienne TabIMYHBIX HHTETPATIOB

0,5

3a BEpHO BBIIIOJIHEHHOE 3aJJaHHe BbIcTaBisgeTcs 1 6amn
3a HEeBEpHO BBINOJIHEHHOE 331aHue BbIcTaBisieTcs 0 0aoB
Tekcr 3apanus:
3ananue Nel.
-4 . .1sin X
1. C rounoctsio S = 10 Brruncnurs onpenenennsii unterpan J = f ——dX |
0X

2. Paznoxuth 3aaHHbIC (PYHKITUU B PSABI IO CTETICHSIM (X-Xg) ¥ yKa3aTh 00JIaCTH CXOJUMOCTH

noydeHHsIX panos: a) f (X) = Sin?X ® COS2X; x,=0; 6) f (X)=—; x0=2.
X
3aganue No2. Pa3noxuth 3a1aHHble QyHKIMU B psiag MakiopeHa.
1 /(:x)=sin 3x 11 /(X)=sin8x 21
2 /(x) = 11(14-3x) 12 F(x)=e® 22 /(x)= sin 4n
3 /(.r) = cm'7x 13 JU)=cmudx 23 JIM*
4 JW=<* 14 JiT)=1u(5x + 1) 24 169 = sin
) 15 25 JIx)=6°
6 16 /M=5' 26 1(.r)=lg(x-1)
7 /(.1) = nubx 17 / (x) = sin 5x 27 /b) = B
8 /m(*)=y 18 1(x)=lg(x + 1) 28
9 19 29 /(x)=1n(3x+2)
10 T4=" 20 /(x)=1n(2x + 1) 30 IXX)=lg(x+5)

Bpems Ha BeInosiHeHHe: 80 MUHYT

Bueayoumopnan camocmosamenvnasn pavoma Ne29 Paznoocenue ¢pynkyuu 6 psio Tetinopa.
JAupakruyeckue eTUHUIBI:

Ilepeyenb 00bEKTOB KOHTPOJISI M OLICHKH




HaunmenoBaunue
00bEeKTOB

OcHoBHbBIE MOKA3aTe/IH OLIEHKH pe3y/ibTaTa

Onenka




- Beruucnenue npenena GyHKIMA B TOYKE U B OECKOHEYHOCTH
- UccnenoBanvie pyHKIIMK HA HETIPEPHIBHOCTH B TOUKE

- Haxoxxenne npon3BogHOM GyHKIIUN

- HaxoxxieHne npon3BOHBIX BBICIIUX MOPSIIKOB

- UccnenoBanue GyHKIIMK U TOCTPOSHUE Tpaduka

- HaxoxxieHne HeonpeieieHHbIX UHTETPAJIOB

- Beruucienue onpeaeneHHbIX HHTErPaIoB

HaxosxeHne 4acTHBIX MTPOU3BOIHBIX

Y2 0,5

- Knaccugukanus touek pa3pbia
- ®opmynupoBka npaBui auddepeHIupoBaHus U
31 [epevHCIICHNE IPOU3BOJHBIX OCHOBHBIX 2JIEMEHTAPHBIX 0,5
byHKIII
- Ilepeuncrnenue TabJIMYHBIX HHTETPAJIOB
3a BepHO BBIIIOJHEHHOE 33aJJaHUE BbICTaBisieTcsl 1 6amn
3a HEeBEpHO BBINOJIHEHHOE 331aHue BbIcTaBisieTcs 0 Oaios

Tekcer 3apanus:

» , Gl
1. Pasnoxure Gysxumro f (x) = sin Ix +—I B psix TeillIopa B OKPECTHOCTH TOUKH x=0).

2. Pasnoxuth QyHkimoO f(x) = J9-x* B P MO CTENEHSIM x, HMCIOJb3Ys DPA3JIONKEHHS OCHOBHBIX

QJICMCHTAPHLBIX Q)YHKHHIZ BOCHOJ’ILSyeMCH IMPUBCACHHBLIM BBIIIC OHMHOMUAJILHBIM Pa3JI0KCHHUEM (1 +xr

mm_,m_,

=1+mx+ O M+ O

I+
2! 3!
3. C moMOIIIbIO Pa3IoKeHUs MOABIHTEPATbHOM (DYHKIMH B PSIJT BBIYMCIUTD OMPEICICHHBIN
uHTEerpal ¢ TogHocthio 1o 8=0,001.
0,2 2

J e*dx
0

°fcos—dx
J4o0

T sin xdx 01

T sinx*dx
0

‘[«H d
X
0

1
fjx cos xdx
0

1

f cos Jxdx
0

G —
fi/l +x* dx
0



0,5
' dx

o 71+

(i‘:’ dx
0 517+X

Bpemst Ha BpinosiHeHne: 80 MUHYT

Pasznen 7. Auddepennuaibubie ypaBHeHUs

Tema 7.1. luddepennmansusie ypaBaenus. Juddepennuanbapie ypaBHEHHUS IEPBOTO HOPSIIKA.

Ilpakmuueckasn paboma Ne36 Pewienue 00biKHOBEHHBIX OUPDDEPEHYUATLHBIX YPABHEHULL C PA30ENAIOUUMUCS

nepemeHuviMu. Pewenue 00HOpoOHbIX U TUuHelHbIX Ouppepenyuanvhbvix ypasuenull 1-2o0 nopsaoxa

JAunakTudyeckne eamHunbl: OrnpezereHne OOBIKHOBEHHBIX auddepeHImanpHbix ypaBHeHUH. OOmee u

YJaCTHOE PELICHHS.

Ilepeyenb 00LEKTOB KOHTPOJISI M OLIEHKH

HaumenoBanue
00LEeKTOB

OcHoBHbIE NTOKA3aTeJIH O EHKH pe3yJjbTara

OneHka

Y2

- Boruncnenue npenena GyHKIMH B TOUYKE U B OECKOHEUHOCTH
- UccnenoBanve GpyHKIIMK HA HETIPEPHIBHOCTH B TOUKE

- Haxoxnenue npou3BogHON (HYHKIIUU

- HaxoxieHne nmpon3BOIHBIX BBICIIUX MOPSIKOB

- UccnenoBanue GpyHKuuu U mocTpoeHue rpapuka

- HaxoxxieHue HeonpeieieHHbIX UHTETPAJIOB

- Beluucnenue onpeeneHHbIX HUHTErpaJoB

HaxoxeHne 4acTHBIX MTPOU3BOIHBIX

0,3

31

- Knaccuduxkanus touek pa3pbia
- ®opmMynupoBKa IpaBuil AMPPEpEeHINPOBAHUS U
[IEPEYNCIIEHNE TPOU3BOJHBIX OCHOBHBIX 2JIEMEHTAPHBIX

byHKIMMA
- Ilepeuncrnenue TabJIMYHBIX HHTETPAJIOB

0,3

32

- ®opMyIMpPOBKA F€OMETPUUECKOTO U MEXAaHHYECKOIO CMBICHIA
[IPOU3BOJHOMN
- [IpunoskeHne onpeneneHHOro HHTErpana K BBIYUCICHUIO
rIoIaAel IIoCKuX GUryp, 00beMoB TeJ BpallleHHs], TyTH,
[TPOMIEHHOTI'O TOYKOM
Onucanue NpoueccoB B €CTECTBO3HAHUU U TEXHUKE C
noMouIbI0 AU} PepeHInanbHbIX YpaBHEHUN

0,3

3a BepHO BBITIOITHEHHOE 33JJaHUE BBICTaBIsIeTCst 1 Oamn
3a HEBEPHO BHITIOJTHEHHOE 3a/1aHKe BhIcTaBiseTcs () OayioB

TexkcT 3apanug:

3anaua 1. Ykazars Tin qudQepeHnnaibHOro ypaBHEHUs U HATH ero odliee penieHue.




1.1. xdy + 2ydx = x® dx 1.2. (1 + x%)dy - xydx = 0
13.yP+x —-xyy'=0
yrX Y 14, ym+-y=xx
] 4 9 —
1.5.xy'- 3y +x'y:=0 L&y+2y:4
X X
1.7. —+ 6y =e?? 1.8.xy' -y = yj* +y:
1.10. x—-y =y’
19.dy=—dx+1tg dxx X —y=y
1.11.y' +y =xjy 1.12. (xyz+ x)dx + (x?y - y)dy =0
1.13. xdy + ydx = (In x + 1)dx +
114 v="
1.15. xey' +ye--1=0 1.16. (x2-1)y'-xy =x°-X
1.17.dy + (y + x®)dx =0 1.18. (x:- yA)dy - 2xydx = 0
1.19.y' + 2xy =2 X2 y® 1.20. Xy + 2y =X y?
1.21. (1 - x %)y - xy = 2xy 1.22.—=2sinx +3y
1.23.dy + (xy - xy 9)dx = 0 1.24. dy + 4ydx = 2xdy
1.26. (1 -x))y " -xy = 5xy?
125 —= +1g X X (Lx)y " xy = Sxy
1.27.y' +y = Xjy 1.28.3y"y - 2y° = x +1
29 A — 1.30.y = ixs+l—
-y 2=coS X 4x - 5y

Bpems Ha BpinosiHenue: 80 MUHYT

Ilpakxmuueckas paboma Ne37 Pewenue ougpepenyuanvnvix ypasnenuii 1-20 nopaoxa ¢ pazoensirouumucs
nepemeHHbLMU.
JlupakTHyecKue eMHULBI: YPAaBHEHUS C pa3/ieJICHHbIMU U pa3/IeNsOUIMMUCS IEPEMEHHBIMU.

OpnHopoaHbIe ypaBHEHUS 1-ro nopsaka. YpaBHEHUs, IPUBOJSAIINECS K OAHOPOJHBIM YPAaBHEHUSIM.
JInHelHbIE OTHOPOHBIE U IMHEHHBIE HEOJHOPOHBIE YpaBHEHNU | -TO mopsIKa.

ITepeyenb 00bEKTOB KOHTPOJISI M OLICHKH

HanmenoBanue
00bLEKTOB

OcHOBHBbIE OKA3aTeJIU OLIEHKH pe3yJbTara Ouenka




Y2

- Beruucnenue npenena GyHKIMA B TOYKE U B OECKOHEYHOCTH
- UccnenoBanvie pyHKIIMK HA HETIPEPHIBHOCTH B TOUKE

- Haxoxxienne npon3BogHOM PyHKITUN

- HaxoxxieHne npon3BOHBIX BBICIIUX MOPSIIKOB

- UccnenoBanue GyHKIIMK U TOCTPOSHUE Tpaduka

- HaxoxxieHne HeonpeieieHHbIX UHTETPAJIOB

- Beruucienue onpeaeneHHbIX HHTErPaIoB

HaxosxeHne 4acTHBIX MTPOU3BOIHBIX

0,3

31

- Knaccudukanus Touek pa3ppiBa
- ®opMynrpoBKa paBuil AU GEpeHINPOBAHUS U
MepevnCICHNE TIPOU3BOJHBIX OCHOBHBIX AJIEMEHTAPHBIX

byHKIHHA
- I[lepeunciienre TabJUUYHBIX HHTETPAJIOB

0,3

32

- ®opMyIMpPOBKA F€OMETPUYECKOTO U MEXAaHHUYECKOIO0 CMbICIIA
MPOU3BOTHOM
- [IpunoskeHne onpeneneHHoro HHTErpaia K BBIYUCICHUIO
rUI0IIaAeH IIOCKUX GUryp, 00bEMOB TeJl BpallleHHs], TyTH,
[IPOMIEHHOI'O0 TOYKOHN
Onucanue NpoueccoB B €CTECTBO3HAHUU U TEXHUKE C
noMoIeio auddepeHnrnanbHbIX ypaBHEHUH

0,3

3a BepHO BBIIIOJHEHHOE 33aJJaHUE BbICTaBisieTcst 1 6amn
3a HEeBEpHO BBINOJIHEHHOE 331aHue BbicTaBisieTcs 0 0aioB

TexcT 3apanud:

3agaua 1. Haiitu oOuiee pemienne nudgepeHnnaibHOro ypaBHEeHuUsI.

2.1.y™ - y"ctgx = ctgx

2.2.y "tgy = 2y

2.3.2yy" -1 -(yy=0

24.y"yy=1

2.5.2yy"+(y'y=0

2.6. (ym?2+ (yy=1

2.7. 2xyy"=(y'y+1

28.xy "+y'=1+x

29. (v )=y’

2.10. (y)° +(yy =4

2113y +x°y' =1

2.12. y= x2-2C0sX

213.y-y"+(y)y=1 2.14.2yy"=(y
2.15. (y")?*=1-(y")? 2.16.xy" +2y'=0
217.xy" =1 2.18.2y " =(yy

1] " 2 "
2.19.y" = + XX 2:20.xy" -y =xe

221 y"tgx=y' +1

2.22. (y"Y? =4y v

”

2.23.2yy" =1+ (y") [
2.24. — =sin x
X
295 (y m)2 +Hy ") = 1 2.26. yy »_ yZy n (y|)2




2.27.y’ " — y" ctgx = ctgx 2.28.4y")y =1

2.29.y"" = X* — 2¢0s X 2.30.y"x Inx =y

Bpemst Ha BpinosiHeHne: 80 MUHYT

Bueayoumopnasn camocmosmenvnan pavoma Ne30 Haxooicoenue oouux u 4acmuvlx peuleHuil ypasHeHuil ¢
PAa30eNOUWUMUCS NEPEMEHHBIMU YPaHeHUll 1-20 nopsioka.
JuaakTnyeckue eTHHULIBI:

IlepeyeHb 00bEKTOB KOHTPOJISI M OLIEHKHU

HaunmenoBanue
00bLEKTOB

OcHOBHBIE MOKA3aTeJIM OLIEHKH pe3yJbTara Ouenka

- Boruncnenue npenena GyHKIMH B TOUYKE U B OECKOHEUHOCTH
- UccnenoBanne GpyHKIMK HA HEIPEPHIBHOCTH B TOUKE

- Haxoxnenue npousBogHON (HyHKIIUU

- HaxoxxieHne npon3BOHBIX BBICIIUX MTOPSIKOB

- UccnenoBanue pyHKuMU U mocTpoeHue rpapuka

- HaxoxxieHue HeonpeiesieHHbIX UHTETPAJIOB

- Beluucnenue onpeaeneHHbIX HUHTErpajoB

Haxoxxnenne 4acTHBIX TPOU3BOIHBIX

Y2 0,3

- Kitaccudukanms Touek pa3poiBa
- ®opmMynupoBKa paBuil AUPHEPSHINPOBAHUS U
31 [EPEUHCICHUE TPOU3BOIHBIX OCHOBHBIX JIEMEHTAPHbBIX 0,3

byHKUIMMA
- Ilepeuncrnenue TabJIMYHBIX HHTETPAJIOB

- ®opMyIMPOBKA TEOMETPUUYECKOTO U MEXaHUUECKOTO CMBICIIA
[IPOU3BOIHOMN
- [TpunioskeHne onpeneneHHoro NHTErpana K BbIYMCIEHUIO
32 MJI01a e TUIOCKUX (PUTYp, 00BEMOB TEIl BpaIlleHus, IyTH, 0,3
[IPOMIEHHOI'0 TOYKOHN
Ornucanue NpoueccoB B €CTECTBO3HAHUU U TEXHUKE C
nOMOIIBI0 AU depeHInanbHbIX ypaBHEHUH

3a BEpHO BBINIOJIHEHHOE 3aJJaHNe BhICTaBisgeTcs 1 6amn
3a HEBEpPHO BHINIOJHEHHOE 3aJjaHue BbicTaBisiercs 0 OamioB
Texcr 3axanus:
3ananme 1. Haiinure obuiee pemenne quddepeHnnaibHbIX ypaBHEHUH

2 2 y s,
< . . a) Yy +tX°y =xyy
=y ——
SR .~
< gﬁs — b) Xy' InX+y = X5
;’I‘.k A B ) I%) P
C) X = .
5N . 28 — 3% Y
o T N >




a) Xy'=y+"x+yz;
b) (1-7)" - = 4%
c) yy*-y' = 0.

a) y' (2x+3y) =2y;
b) Xy' +y =sin 2x +1,
o)y"xInx=y"

-y
a) Xy -y = Xtg —;
X

by (L +x)y—2xy=(1+x ;

2y .
a) Xy = X C0S — +;
X

by (L+x)y +2xy=x;
c)y'tgx=y' +1.

)2y "=y".
y

a) Xy' +xe*-y=0;
b) Xy'+y =x+1;

c) y"' (1+y) ==

a) (y + yl~xy )dx = xdy;
b) y' + 2xy = 5xze™;
oy"™+2xy==0.

op

a) y' (2x +y) =x+2y, X .
| 1 ST
b)y+ytgx= , ° A
COS X s Ty
A V"' + 2 vwH=0, §>:§.>‘” 8*:? F|.
By +xy = e a) ydx + (y/xy - X)dy = 0;
ce -2y 1
b) XY_:XSin—"'y; b)y+yctgx—si.ngx
Cow. = o= XY 9 2y" =3y
Q) L+ +2yx=x>; a) y'sin” x +y = cosx;
b) 3y' =%+ 9Y+0; b) X + 2y = xy',
c) yy'+1=0

0) xy" - y' = x%e".

a) (y2- 2xy)dx + x*dy = 0;
b) y X +y=-xy?

0 xy " Hy=y"

a)y' x+y=Inx+1;

b) y' = y'd** ys
c)y" +2yy==0.




a) Xdy - de = y/.x2+ y2 dX, a) y - y - Xezx;
b) X(x - 1)y’ +y* = xy; b)
c)y'+2 )(y'1 =0. (2y[xy - y)dx + Xdy =0;
byym 2y*=0.
1-y
a)/+xy:x3y3; Yy x+x+y=0;
byyx+-\Ix+y=0; b) y' cOs*X +y = 2sin X;
o) xy" - y' = x%e*. c) y (1 +y) =5y
'+ y(In*-1) = 0; X
2 Xy y(nX) ’ Q) xy'+y+xe =0;
b)(x+1)y'+y:x3+x2; y
, b) Xy =y In—;
C)y=yty. X
A &) (x+ y)dy = (X - y)dx
axy=y™ b) Xy" + 2x *y[y = 4y;
| J c)xyy=yiIn’
: 1 X
b)y+yctgx= ;
COS X
A X'+ +v' =0
D (x -y)dy = (y + x)dx; a) Xy' +y=sinx;
by ctg x +_|3_/ = 2sin X; b) y'x-yjx? -y? = 0
9 By =0 Oy =ye.
a) y' +5xy = x'e*; ol . «
X2 a) ¢ Z)y ny: 2;
0y = 2+i/il? b) (x +y)dx - (y - x)dy = 0;
y 0 yy"-y:=ya
c)2xy'y” =y"-1.
a) xy'=y'g; a) y - Xxy' = 3x;
X
b) X2y' = 2xy + 3; ") xy—y-xei;.
c)y "+y =sinx
9 Y=y )y ty
y

Bpems Ha BeInosiHeHHe: 80 MUHYT



Tema 7.2. luddepennuanbabie ypaBHEHHS BTOPOTO M BBICIIUX TOPSIKOB.

Ilpakmuueckan padoma Ne38 Haxooicoenue 00WUX U HACMHLIX PeUeHULl JUHEUHbIX O00HOPOOHBIX U
HEeOOHOPOOHBIX YPAGHEHUU 2-20 NOPAOKA C NOCMOAHHBIMU KOIDduyueHmamu.

I[I/IIIZIKTP[‘{CCKI/IC C¢AUHUIIBbI: JIuneiinbie OIHOPOJHBIC YpPaBHCHHA 2-ro nmopsaaka ¢ IMOCTOSHHBIMH

koa¢dunmentamu. JInHeHble HEOJHOPOIHBIE YPABHEHUS 2-T0 MOPSIJIKA C TOCTOSSHHBIMU KO3 DUIIUECHTAMH.

IlepeyeHb 00HEKTOB KOHTPOJISA W OLEHKH

HaunmenoBanue

OcHOBHBIE MOKA3aTeJIM OLIEHKH pe3yJbTara Ouenka
00bEeKTOB

- Boruncnenue npeaena QyHKIMH B TOUKE U B OECKOHEUHOCTH
- UccrnenoBanne pyHKIMK HA HETIPEPHIBHOCTH B TOYKE

- Haxoxnenue nmpousBogHON (HyHKIIUU

- HaxoxieHne npon3BOIHBIX BBICIIUX MOPSIKOB

- UccnenoBanue GpyHKIMU U ocTpoeHue rpapuka

- HaxoxxieHue HeonpeieieHHbIX UHTETPAJIOB

- Beluucnenue onpeaeneHHbIX HUHTErpaJoB

Haxoxnenne 4acTHBIX TPOU3BOIHBIX

Y2 0,3

- Kitaccudukanms Touek pa3poiBa
- ®opmMynupoBKa paBuil AUPHEPSHINPOBAHUS U
31 [EPEUYHCICHUE TPOU3BOIHBIX OCHOBHBIX JIEMEHTAPHbBIX 0,3

byHKUIMMA
- Ilepeuncrnenue TabJIMYHBIX HHTEIPAJIOB

- ®opMyIMPOBKA TEOMETPUUYECKOTO U MEXaHUUECKOTO CMBICIIA
[IPOU3BOIHOMN
- [TpunioskeHne onpeneneHHoro NHTErpana K BbIYMCIEHUIO
32 MJI01aJIeH TUIOCKUX (PUTYp, 00BEMOB TEIl BpaIlleHus, TyTH, 0,3
[IPOMIEHHOI'0 TOYKOHN
Omnucanue npoueccoB B €CTECTBO3HAHUU U TEXHUKE C
OMOIIBI0 AU epeHInanbHbIX YpaBHEHUH

3a BepHO BBITIOTHEHHOE 3aJJaHUE BhICTaBisieTcst 1 Oamn
3a HEBEPHO BBITIOJIHEHHOE 3a/1aHKe BhicTaBiseTcs () 6ayioB
Texkcr 3apanus:
3agaunue 1. HaiinuTe obee pereHre oqHOPOIHBIX AuddepeHInanbHbIX ypaBHEHUH.

a) y'+3y'+2y=0; a) y"yrly="

b) »"-10y' + 25y = 0; b) y"+4y"+4y=0;
C)y" +4y=0. C)y"+9y=0.

a)y "-4y'=0; a) y"-5"'+6y=0;
b) y" -4/ +4y =0; b) y"-6y"+ 9y =0;
c) " +y=0. c) y"+ 16y =0.




a) y"-2y=0;
b) yy+2yy+y:0;
c) y"-2y+ 10y =0.

a) Yy 12y _o;
b) 25y-10y +y = 0;
C)y+2y+17y =0.

a) y"+y' - 6y =0; a) y-49y =0;

b) y+6y+9y = 0; b) .2ty =0

C) y-4y+20y = 0. C) y-4y' +5y=0.

Q) y+7y=0; a)y+5y =0;

b) f- 8y + 16y = O b) yy - 22y v + 121y = 0;
c)y"+8ly=0. c)y+4y+5y=0.

Y y-3y=0; a) y-3y-10y=0;

) ar -4y +y=0;
© 2,10 _0

b) y-16y + 64y = 0;
C) y+4y+20y=0.

a)y " +y’=0;
b) 9" +6y+y=0;
c) y"-6y+ 25y =0.

+ +
a) 2y ¥ Y=0
b) 36y "-12y ' +y =0;
c) y'+4y+ 8y =0.

D y10y+21y = 0;
b) y"+14y+49y = 0;

C) y'2y|+2v= 0

a) y-8y+7y=0;
b) y+16y + 64 = 0;
C) y+ 10y + 29y = 0.

Dy ”-25yy=0;
®) 257+ 10y +y=0;
C) y+2y 2y:0.

a) y-3y'=0;
b) y+10y + 25y = 0;
C) y+4y+13y=0.

a)y 3y ‘y=°
b) y" + 22y '+ 121y = 0;
c)y+6y+13y=0.

a) y +25y=0;
b) y" - 8y+16y = 0;
C) y- 10y + 29y = 0.

a) y-3y-18y =0;
b) y-14y + 49y = 0;
C) y+2y+5y=0.

a) y-8y=0;
b) y"-18/+81y = 0;
C) y-6y+13y =0.

a)3y-7y+4y=0;
b) y + 12y + 36y = 0;
c)y+6y+25y=0.

a)y"'+10y =0;
b) 4y" + 4y +y = 0;
c) y"-6y+ 13y =0.

a)y"-25y=0;
b) 9y” -6y +y=0;

a)y-5y+4y=0;
b) y" - 12y + 36y = 0;




c)y" + 6y + 10y =0. c)y”-6/+10y =0.
a)y-y=0; a)y+9y=0;

b) 16y" +8y "+y=0; b) y”’ + 8y + 16y = 0;
c) y” +25y=0. c) y" - 10y + 29y = 0.
a) y-16y=0; a) y" -2y =0;

b) 4y "+ 12y '+ 9y = 0; b) y + 18y + 81y = 0;
c)y"-4y' +13y =0. c) y+ 12y + 37y = 0.

Bpemst Ha BpInosiHeHHne: 80 MUHYT

Ilpakmuueckas paooma Ne39 Pewenue nunetinbix 00HOPOOHBIX U HEOOHOPOOHLIX OUPDPEPEeHYUATbHBIX
VpasHeHuil 2-20 NopsioKa ¢ NOCMOAHHbIMU KO duyuenmamu
JunakTnyeckue eTHHULIBI:

Ilepedyenb 00LEKTOB KOHTPOJISI M OIIEHKH

HaunmenoBanue
00LEeKTOB

OcHoBHbIE NTOKA3aTeJIH OLEHKH pe3yjbTara Onenka

- Beraucnenue npeiena QyHKIMHM B TOYKE H B OECKOHEUHOCTH
- UccnenoBanrie pyHKIIMK HA HEPEPHIBHOCTH B TOUKE

- Haxoxxienue npon3BogHON PyHKIIUN

- HaxosxieHre mpon3BOIHBIX BBICIITUX MTOPSIIKOB

- UccnenoBanre GpyHKIMU U TIOCTpOSHUE TpaduKa

- HaxoxieHne HeonpeieleHHbIX UHTETPAJIOB

- Beruucnenue onpeenieHHbIX HHTETPaIoB

Hax o /1eHre YaCTHBIX TPOU3BOJHBIX

Y2 0,3

- Knnaccugukanus Touek paspbia
- ®opmynupoBka npasui AuddepeHunpoBaHus U
31 MepEeYUCIICEHNE IPOU3BOJHBIX OCHOBHBIX 3JIEMEHTAPHBIX 0,3

byHKIII
- [lepeuncienre TabJIUYHBIX HHTETPAJIOB

- ®opMyIHPOBKA TEOMETPUIECKOTO U MEXAaHUIECKOTO CMBICITA
[IPOU3BOJHOMN
- [IpunokeHne onpeeneHHOro HHTerpaia K BEIYHCICHHIO
32 UI0IIaAeH TUIOCKUX (QUTYp, 00bEMOB TEJ BpallleHHs], TyTH, 0,3
[TPOMIEHHOTI'O TOYKOM
Omnucanue NpoLeccoB B €CTECTBOZHAHUM U TEXHUKE C
NOMOUIbI0 AU} PepeHInanbHbIX YpaBHEHUN

3a BepHO BBINIOJHEHHOE 3aJJaHUE BhICTaBisieTcst 1 6amn
3a HEeBEpHO BBINOJIHEHHOE 33/1aHue BbICTaBisieTcs () 6ayioB
Texcr 3axanus:
3agaua 1. Haiitu yactHoe pemienue Aud@epeHnnaibHOro ypaBHEHUs, Y0BIETBOPSIOINIEe YKa3aHHBIM

Ha4YaJIbHBIM YCJIOBUSM.



O=()Xt=(0Xxuis =X+Xz+X

O = (0)X V = (0X MLl = X-/£-X

i = (0)X fo = (0X 5(X-i)z = ~-X

O = (0)X ‘O = (0X *S + *ZE-X$ = X + Xr + X

E = (0)X ‘I = (oX ‘xzuisg-xjso9ji = "9+ /$ + /m

'O=(0)X=(XXuis=JI+/

Z = (0)X = (0X f(-*+ )% = Xz-X

1= (0)X = (0X ‘x 4% = X + X

mo=(0)X‘0=(0X" ', =X+X

'8 = (0)X £z = (0X \X = X+Xr-X

m* = (0)X f = (0X *e+AX = X + X9-X

I v

or
'17- = (O)X ‘|f ~ (0X Xs00 = X>| + X
I6I
| = (0)X ‘E = (0X ‘XEins = /f + x
I8l
0 = (0)X *E= (0X \XE = X+Xr+X
'L
i = (0)X “A- = (0X X = Xz+X
i = (O)X EO — (OX «_I'sOo X_3 = +X7 + X 9
V
| = (0)X *O = (oX #1-79S = XI + /9 + X
m 0 = (0)X &l = (oX £x SO0J = + X
=
m0=(0)X=(0X (7 -5 =X+/E-X
7
O = (0)X 5i7 = (0X "xuiszj = X- xe- X
T

i = (0)X "0 = (0X X-i)z = A-X




3| yr+25y=¢ p0)=-11, »y(0)=1.
22. 26
3 ., .
23, y"+2y=e,y(0)=0y(0)=0
3 " X !
g | Y=y 0)=0 Y (0)=0
3
s | ¥'*dy=sinxy0)=3 y'(0)=0
3
26 y"+4y=cosx y(0)=0y"(0)=2
3 " 4 !
27. y"+2y +y=xe:, y(0)=1,y"(0)=0
3
28 y"+2y ' +2y=e"cosx, y(0)=1, y’(0)=0
3
20, y"+20 +2p=xe ™ y(0)=2,y"(0)=3
3
20 y ”-3y -4y =1Tsinx, y(0) =4, y’(0)=0

Bpems Ha BpinosiHenune: 80 MUHYT

Bueayoumopuasa camocmoamenvnasn pavoma Ne31 Pewenue nunetinblx 0OHOPOOHBIX U HEOOHOPOOHBIX
oughghepenyuanvrvix ypasrenuii 2-20 nopsaoka ¢ NOCMOAHHLIMU KO duyuenmamu
JunakTnyeckue eTHHULIBI:

IlepeyeHb 00HEKTOB KOHTPOJISA W OLEHKH

HanmenoBanue
00bEKTOB

OcHoOBHbIE NTOKA3aTeJIH OLEHKH pe3yJjbTarTra Onenka

- Boruncnenue npeaena QyHKIMY B TOUKE U B OECKOHEUHOCTH
- UccnenoBanne GyHKIIMK Ha HENPEPHIBHOCTH B TOUKE

- Haxoxnenue npon3BogHON GyHKIIUU

- HaxoxneHne npon3BOJHBIX BBICHIMX OPSIKOB

- UccnenoBanue pyHKINY U IOCTpOEHUE Tpaduka

- HaxoxneHne HeonpeneneHHbIX UHTErPajioB

- Boruncnenue onpeieeHHbIX HHTErPaioB

Haxox1eHne 4acTHBIX IPOU3BOJHBIX

Y2 0,3

- Knaccudukanus touek paspbia
- ®opmynupoBKa npaBuil AMPpPEepeHInPOBAHUS U
31 [EPEYNCIIEHNE IPOU3BOJHBIX OCHOBHBIX 3JIEMEHTAPHBIX 0,3

byHKIIHMA
- Ilepeuncrnenne TabJIMYHBIX HHTETPAJIOB




- ®opMyIHpPOBKA TEOMETPUIECKOTO M MEXAHMYECKOTO CMBICTIA
[TPOU3BOAHOMN
- [IpunoskeHue onpeneneHHOro HHTErpaja K BEIYUCICHUIO
32 TUI0MIAIeH TUIOCKUX PUTYp, 00HEMOB TEJ BPAIICHHUSI, TYTH, 0,3
[PONJEHHOTO TOYKOM
Ornucanue MpoIeccoB B €CTECTBO3HAHUM U TEXHUKE C
noMoInbio AudhepeHInaIbHbIX YpaBHECHUH

3a BEpHO BBIIIOJHEHHOE 33aJJaHUE BbICTaBJIsieTCsl 1 Oamn
3a HEeBEpHO BHINOJIHEHHOE 331aHue BbIcTaBisieTcs 0 GaioB
Tekcr 3apanus:
Pemute ypaBHeHue uinu cucteMmy auddepeHuanbHblX YpaBHEHUH ¢ 3a1aHHBIMU HAYaJIbHBIMU YCIIOBUSIMU
OIIEpallMOHHBIM METOOM.
1. y-9y=2-1, y0)=0; »'(0)=1.

2. y'-y.-6y=6; y(0)=0;y(0)=2.

X _,.

3. | x(0) = 2; y(0) = 0.
[y=3x+2y;

4. V+y-4y=(10+4)e®; y(0) = 0;y'(0) = 2.

15. v x(0) =2; y(0)=3.

5 T.”7 ='x0)=y(0)=x(0)=y (0)=0.
' +X=0;

6. y+3y=8sh3t;y(0)=0; y'(0) = 1.

ll**y****

7. f, =0, x(0) = x'(0)
=0. v(0) = 2: vI(0OY=-1.

8. yr+yv-y=6e'cost; y(0)=0;y'(0)=2.
X 4

9 v ¢ Y =0x(0) = 3; y(0) = 15.

[y+2x+6y=0;
10. y”-9y=6¢;y(0)=0;y’(0) = 1.
x(0) = y(0) = 1.
19. y"+2y'+y=2sint; y0)=-1; y'(0)=0.
20. y7+2y'+5y=5y(0)=0; y (0)=1

18.



Bpemst Ha BpInosiHeHne: 80 MUHYT
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10.
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17.

18.

19.

20.

21.
22.

23.
24.
25.
26.
27.
28.

29.

30.

31.
32.
33.
34.
35.
36.

37.
38.
39.

Bomnpocskl U1 MOATOTOBKH K MPOMEKYTOUHOM aTTecTanuu (anddepeHIIUPOBAHHBIN 3a4€T)

1. Marpuusl: onpeneneHue, BUAbI, ONEPALUU CIO0XKEHMS, BBIYMTAHUSA, YMHOXKEHHS Ha 4YUCIIO,
TPaHCIIOHUPOBAHUS.
2. Marpuipsl: onpeaesieHue, BUabl, Onepanus yMHOKEHUS MaTPHLL.

Onpenenurenu 2-ro v 3-rO NOPsIIKA, BEIYACICHUE U CBOMCTBA.
MuHOp 1 anredpanveckoe TOMOJIHEHUE HIEMEHTa MaTPHUIIHI.
Onpenenenue oOpaTHON MAaTPULIBI U €€ BBIYHCIICHUE.

CraHapTHBIN BUJ CUCTEMBI JUHEHHBIX YPaBHEHUI, MaTpUYHAs 3alIUCh CUCTEMbI YPAaBHEHUH, METOIbI
pELICHHUIA.

[ToHsITHS COBMECTHOM, HECOBMECTHOM, ONIPEACIEHHON U HEONPEAEIEHHON CUCTEM JIMHEHHBIX
YpaBHEHUH.
Panr matpuuel, Teopema Kponekepa-Kanemu.
Pemienue cuctem TMHEHHBIX YpaBHEHHUH ¢ TOMOIIBI0 OOPAaTHON MaTPHIIBIL.

Pemenue cucrem IMHENHBIX ypaBHeHUM MeToioM Kpamepa.

Pemenne cucreM nuHENHBIX ypaBHEHUM MeTonoM [ aycca.

Cucrema koopauHar. PaccTosiHue MEXy IBYMS TOUKAMHU.

Jenenue oTpes3ka B 3aJTaHHOM OTHOILLICHUU.

JIuneiinble onepanyuy HajJ, BEKTOPaMHU.

Pa3nosxeHne BEKTOpa 110 KOOPAUHATHBIM OCSM.

Hanpasisiromue KOCUHYCBl BEKTOpA.

IlonsiTHE OpTa BEKTOpA.

CkassipHO€E ITPOU3BEICHNE BEKTOPOB: ONPECIEHUE, CBONCTBA, BBIYUCIIEHUE C IIOMOILBIO KOOPIUHAT,
(bU3NYECKU CMBICIL.

BexTopHOe npou3BeieHne BEKTOPOB: ONPEAEIEHUE, CBONCTBA, BBIYMCIIEHUE C IIOMOILBIO KOOPIUHAT,
(bu3nYecKuii ¥ TEOMETPUIECKUN CMBICIL.

CMmemianHOe IPOU3BEICHUE BEKTOPOB: ONPEJEIICHNE, CBOICTBA, BBIYUCIICHHUE C IIOMOILBIO KOOPAUHAT,
F€OMETPUYECKHUM CMBICI.

[Tpsimast Ha IIOCKOCTHU: BUABI ypaBHEHUI.

B3anMHOE pacnonokeHne NpsIMbIX Ha INIOCKOCTH: YIOJI MEXKAY MPSAMBIMH, YCIOBUS NAPAILIIEIbHOCTH
U NEPIEHINKYIIIPHOCTH MPSAMBIX.

HopmanbHoe ypaBHEHHE IPSIMOIA.

OTKIIOHEHNE U PACCTOSHUE TOYKH OT MPSIMOM Ha TUNIOCKOCTH.

Knaccugukanus KpuBbIX BTOPOro MOpsiaKa.

DJUHIIC: ONPENENICHNE, XapAKTEPUCTUKN, KAHOHUYECKOE YPABHEHHUE.

['unepbona: onpeneneHne, KAHOHUYECKOE YpaBHEHUE, XapaKTEPUCTHKHU.

[Tapabomna: onpenenenue, KAHOHUYECKUE YPABHEHUS, XapaKTEPUCTUKU.

[TpeoOpazoBanus AeKapTOBOU MPSMOYTOJIHHOM CUCTEMBI KOOPIMHAT: MapalieTbHbBIN IEPEHOC U
IIOBOPOT.

YpaBHEHHUsI INIOCKOCTH B TPOCTPAHCTBE.

HopmanbHoe ypaBHEHUE IIIIOCKOCTH.

OTKJIOHEHUE U PACCTOSHHUE TOYKU OT INIOCKOCTH.

B3anMHOe pacmnookeHue IIOCKOCTEN B IPOCTPAHCTBE.

VYpaBHEHHUS NPSIMON B IPOCTPAHCTBE.

[TpuBenenue oOIMMX ypaBHEHUH NPSAMOM B TPOCTPAHCTBE K KAHOHUYECKOMY BHUJLY.

B3anMHOe pacnionoxeHue npsMon 1 IMIIOCKOCTH B IPOCTPAHCTBE, YIOJ MEXAY MPAMON U
IIJIOCKOCTBIO.

Haxo1eHre TOUkM nepecedeHnst MpsMON 1 MIIOCKOCTH.

Haxoxnenue To4kH, CHMMETPUYHON 3aJaHHON TOUYKE OTHOCUTEIBHO HEKOTOPOU INIOCKOCTH.

HaxoxJ1eHre TOukH, CAMMETPUYHON 3aIaHHOM TOYKE OTHOCUTEIBHO HEKOTOPOM MPSIMOU B
IIPOCTPAHCTBE.



40. IloBepxHOCTH BTOPOrOo TOpsiAKa (KAHOHMYECKHE YpPAaBHEHHS W PUCYHKH): MapabOIOUbI,
rUNepOO0ION/Ibl, SIUTUIICOU.

41. IloBepxHOCTU BTOpPOro mopsiika (KAaHOHMYECKHE YpPAaBHEHUS U PHUCYHKH): KaHOHHUYECKHUE
[TOBEPXHOCTU U LIMJIMHAPHI.

[IpenomaBatens/A.C.baxxuna/
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16.
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19.

20.
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Bonpoch! 1J1s1 MOATOTOBKH K NPOMEKYTOYHOH aTTecTANMHU (IK3aMEH)
Martpuupl: onpeaeneHue, BUbl, ONepaluy CI0KEHNs, BBIYUTaHUS, YMHOXKEHUS HA YHUCIIO,
TPAHCIIOHUPOBAHUS.
Martpuupl: onpeaeneHue, BUbl, Ornepanns YMHOKEHHUS MaTPUL.
Onpenenureny 2-ro ¥ 3-T0 NOPsAKA, BBIYUCIEHUE U CBONCTBA.
Munop u anreOpanueckoe J0NOJTHEHUE SJIEMEHTa MaTPHIIbI.
Omnpenenenue oOpaTHON MAaTPHILIBI U €€ BHIYMCIICHUE.
CraHapTHBIN BUJI CUCTEMBI JINHEWHBIX YPABHEHUMN, MATPUYHAS 3aIIUCh CUCTEMbI YPABHEHUI, METOIbI
peLIeHui.
[ToHsiTUS COBMECTHOM, HECOBMECTHOM, ONIPEACIEHHON U HEONIPEAEIEHHON CUCTEM JIMHEHHBIX
YpaBHEHUH.
Panr matpuuel, Teopema Kponekepa-Kanemwu.
Pemienue cuctem JTMHEHHBIX YpPaBHEHHI C TIOMOLIbIO0 OOPATHON MaTPHULIBL.
Pemenue cucrem nuHelHHbIX ypaBHEHU MeToaoM Kpamepa.
Pemenne cucreM nuHENHBIX ypaBHEHUN MeTo10M ['aycca.
Cucrema koopauHaT. PaccTosiHue MexX1y AByMsl TOUKaMHU.
Jenenue oTpe3ka B 3aJJaHHOM OTHOLLICHHH.
JIuneliHple onepanuy HaJl BEKTOPaMHU.
PasnoxxeHne BeKTOpa 1o KOOPAUHATHBIM OCSIM.
Hanpasnstomume kocunycel Bektopa. [lonstre opra BekTopa.
CkanisipHO€ ITPOU3BEIEHNE BEKTOPOB: ONpPEENIEHUE, CBONCTBA, BBIYUCIIEHUE C IOMOILBIO KOOPIMHAT,
(bu3nuecKuil CMBICI.
BexTopHoe npousBeieHne BEKTOPOB: ONpEEeIEHUE, CBONCTBA, BBIYUCIIEHUE C IIOMOIBIO KOOPIMHAT,
(bu3nYeCKUi U TEOMETPUIECKHI CMBICIT.
CMmenianHOe IPOU3BEICHUE BEKTOPOB: OIIPE/IETICHHIE, CBOWCTBA, BHIYMCIEHUE C IOMOIBIO KOOPAUHAT,
F€OMETPUYECKHUM CMBICI.
[Ipsimast Ha MIOCKOCTH: BUbI YPAaBHEHUH.
B3aumHoe pacnonoxeHue NpsAMbIX Ha TNIOCKOCTH: YTOJI MEXKAY IPSIMBIMHU, YCIOBHSI TAPAJIIENBHOCTH
U NEPIIEHINKYISAPHOCTH MPSIMBbIX.
HopmanbsHoe ypaBHeHuE npsAMoii. OTKIIOHEHHE U PACCTOSIHUE TOUYKH OT MPSMOM Ha MJIOCKOCTH.
Krnaccugukanys KpuBbIX BTOPOTo NOPSAKa.
OJunIC: oNpeesIeHne, XapaKTEPUCTUKN, KAHOHUUYECKOE YPABHEHHE.
I'unepbona: onpenenenye, KAHOHUUECKOE YpaBHEHHUE, XapaKTEPUCTHKHU.
[Tapabomna: onpenenenue, KAHOHMUECKUE YPAaBHEHHSI, XapaKTEPUCTUKH.
[IpeoOpazoBanus AEKaPTOBOM MPSMOYTOJIHHOM CUCTEMBI KOOP/IMHAT: MapajliebHbIN IEPEHOC U
IIOBOPOT.
YpaBHEHHUS INIOCKOCTH B TPOCTPAHCTBE.
HopMmanbHOE ypaBHEHUE TUIOCKOCTH.
OTKJIOHEHUE U PACCTOSHHUE TOYKU OT IUIOCKOCTH.
B3aumHoe pacnonoxenue niIocKocTeN B IPOCTPAHCTBE.
VYpaBHEHHUs IPAMON B TPOCTPAHCTBE.
[IpuBenenne oKX ypaBHEHHUH MPSIMOIl B TPOCTPAHCTBE K KAHOHUYECKOMY BULY.
B3aumnoe pacronoxkenue npsiMoi U INIOCKOCTH B TPOCTPAHCTBE, YTOJl MEXTY NMPSAMOIL U
IIJIOCKOCTBIO.
HaxoxieHne Toukn nepecedyeHus IpsiMOu U IITOCKOCTH.
HaxoxzaeHne Touku, CAMMETPUYHON 3aJaHHOW TOUKE OTHOCUTENIBHO HEKOTOPOH IIIOCKOCTH.
HaxoxeHne Toukn, CAMMETPUYHON 3aIaHHON TOYKE OTHOCUTEIBHO HEKOTOPOU MPSAMON B
IIPOCTPAHCTBE.
[ToBepxHOCTH BTOPOTO MOpsiiKa (KAHOHUYECKHE YPABHEHUS U PUCYHKH): apaOOJIOUIbI,
rUNepOO0IONIbI, IUTUTICOUI.
[ToBepxHOCTH BTOPOTO MOPsiiKa (KAHOHUYECKHE YPABHEHUS U PUCYHKH): KAHOHUYECKHE
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83.

[IOBEPXHOCTU Y LIWJIMHAPHI.
[Tpenen pyHKIMYU B TOUKE.

OcHOBHBIE TEOPEMBI O IIpesEax.

[Tpenen pyHKuMU NpH X, CTpeMsAIIEMCS K O6CKOHEUHOCTH.

3ameuarenbHble Ipenensl. Yuco e.

HenpepbIBHOCTh (PYHKIMM B TOUKE U HA IPOMEXKYTKE.

Touka HePepBHIBHOCTH (PYHKIIUH.

Touka pa3pbiBa QyHKLIUY.

CBoiicTBa HEMPEPHIBHBIX (DYHKIIUHA.

ITpupamnienue aprymenra.

[Tpupamenne pyHKINN.

[TpousBonHas GyHKIUY.

Huddepennnan GyHKmm.

['eomeTpuyeckuii CMbICT TPOU3BOIHOM.

MexaHn4eCKuil CMBIC POU3BOIHOM.

Tabnuua npou3BOIHBIX.

[TonsiTre c0XHOU QYHKIIUU.

[Tpon3BoHas CIOXKHON (QYHKLUU.

Cxema uccneoBanust (pyHKITUH.

Ob6nactp onpenenenus GyHKIUU. MHOXKECTBO 3HAUCHUH (DYHKIIMH.

YeTHOCTh ¥ HEYETHOCTH (PYHKITHH.

Hynu ¢pynxun. [TpomexxyTku 3HaKONOCTOSHCTBA (DYHKIMH.

Bospacranue u yosiBanue GpyHKIINH, TPABUIO HAXOXKICHUS IIPOMEXYTKOB MOHOTOHHOCTH.
Touku skcTpeMyma QyHKIMH, TPABUIIO HAXO0XKIEHHUS SKCTPEMYMOB (DYHKLIMH.
[Tpon3BoIHBIE BBICIIKX MOPSIIKOB.

DU3NYECKUI CMBICII BTOPOM IIPOU3BOIHOM.

HccnenoBanue (yHKIMH C TIOMOIIBIO BTOPOI MPOU3BOIHOM.

[TepBooOpaznas. Heonpenenenuslii nHTErpal.

OcHoBHBIE CBOMCTBA HEONPEEIEHHOI0 UHTErpasa.

Tabnuia HeonpeaeIeHHbIX UHTErPAJIOB.

MeToapl  HMHTErpupOBaHUS: METOJl HEMOCPEICTBEHHOTO MHTEIPUPOBAHUS;, METOJ 3aMEHBI
IIEPEMEHHON (METOJI ITOICTAHOBKN ); METOJ, UHTEIPUPOBAHHUS 110 YaCTSIM.

OmnpeneneHHbIi HHTErpall.

ITonsATHE UHTErPATILHON CYMMBI.

JloctaTouHOE yCIIOBUE CYIIECTBOBAHUS ONPEEIEHHOT0 HHTErpajia (MHTErpupyeMocTy QyHKIUH).
OcHOBHBIE CBOMCTBA ONPEJEIIEHHOTO UHTErpaa.

['eomeTpuyeckuil CMBICH OMPEACIICHHOTO NHTErpaa.

MeToabl BEIYHCIIEHNSI OIIPEIETICHHBIX HHTErPAJIOB.

®opmyna Herotona-JleitOHuma.

['eomeTpuueckue u pU3NUECKre MPUI0KEHUSONIPEICIIEHHOTO HHTErpaa.

[TonsiTre nuddepeHIHaTBEHOTO YpaBHEHHUS.
O61ee u yacTHOE pelleHue audQepeHnanbHOro YpaBHEHHSI.
WHTerpanbHbIe KpUBBIE.

3anava Komm.
3anauu, npuBosLIe K 1udepeHnaTIbHbIM YPAaBHEHHSIM.
Metons! pemieHust AuddepeHunaibHbIX YpaBHEHHH.

[Ipenonasarens/A.C.baxuna/



TecToBbIC 321aHUA K MPOMEKYTOYHOM aTTecTanuy (1uddepeHuMpoBaHHBIN 3a4eT)

Tema: JIuHeiiHas 1 BeKTOpHas anre6pa. |
c2 5 1 ot 2 1

2 -1 0 2 3 -2
4 3 2 -1 0 1
1. Haiitn cymmy matpun A + B, ecin A = 7:B= J
ci1 477
o 2 42
W3 33,
o7 11
4 2 -2
y33 3y
c4 4 3
/7 2 3
o112 3
c25 7
s
4yo3 3>
C5S5 7 |c1?2 4
2 -1 2 3 -2
1* 3 2. M-'o tJ
2. Matpuna C=A+B, eciu A = B= , TOTJIa AJIEMEHT C23 MaTpuilbl C paBeH...
* 2
Cs 71 c1 2 41
2 -1 0 2 3 -2
14 3 1_1 0 1 J
3. Matpuna C=A+B, ecin A = 2 y B= , TOTJIa SIEMEHT C2 MaTpuilbl C paBeH.
° 2 , 1
¢ 5 1) C 2
2 -1 0 2 3 -2
14 3 o 1_1 0 1 J
4. Marpuna C=A+B, ecim A = 2 y I B= , Torna anemMeHT c¢13 matpunst C paBeH.
e 11
C3 > 71 C1 2 41
2 -1 0 2 3 -2
1 1- tJ
5. Marpuna C=A+B, ecmm A = 3 2 y [ B= 0 , Toraa aneMeHt c21 matpuisl C paBeH.

® 4



m s o
2.4
4
K 3 2
Marpuna C=A+B, eciu A = ;B 5

3

Brraucnouts matpuny 2A + 5B, ecnuA = 3
K2 D)

r* 25
k13 _8:
r-16 -25)
k13 87
rle 25)
k13 -8/
r25 16)

k-8 13
. 4 r3
Haiitu snement Ne22, matpunsr A+B, ecin

K3

Haiitu snement Nell, matpunsr A+B, ecin

10. Haiitn snement 12, matpunst A+B, ecin

11.

12.

Haiitu snement 21, matpunst A+B, ecim

1
25J

\l

23)

-1 25
3

Haiitu mnourrenenve Mmatnunt A ¥ R ecnu A =\

25 23

, TOTJa 2JIEMEHT C33 MaTpuilbl C paBeH...

1°2 21
; B Kl 27
5y,=T2 3
e
5 r2 3)
1. n Kl _27
52 =r23
7 S
I s
5 4 2
/-R=\
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25)

\l

l 3 . Bbl‘{I/ICJlI/ITLOHpeL[eHI/ITeJlb

* 22
2 7

1

14 Brrauciureonpenenureb 4

® -2

1 5 . Bbl‘{]/ICJlI/ITLOHpeL[eHI/ITeJlb

2 —7
4 —2

16 BLI'—II/ICJ'II/ITLOHpelleJ'H/ITCJ'IL I—
* 32

1—4

1 7 . BLI'-II/ICJ'II/ITBOHpCZ[eHI/ITCHL

® 3
18 . Brraucnurtsonpenenurens 2 3
® 5

135
n?21

19. Berancnuteonpenenurens 4 1 2

o 24—
72 9
31—

21 1
22 1
21 BLI‘II/ICHHTLOHPCZ[SHI/ITCHB 1 4 *3

2 0 . BLI‘IPICJII/ITLOHpeL[eHI/ITeJIL

® 66

0 ko
PR
Ol =

2 2 . BLI‘II/ICHHTLOHPCI[GHI/ITCHL

¢ 120



B o
|
B=3

23 BbI‘lHCﬂHTbOHpeZleﬂI/ITeﬂb
-236
24 BBIUKCIUTHONPEEITUTEND
15
25,  BsmmcanTsonpeneuTEIs
-7
211 212
21 222
26 dopmyna 1 BHIMMCIEHNS ONPEEATEN BIOPOTO MOPSAKA
1 -a '
o) L] a9 21 [ ]
e ‘i ’ 2 - a1 ® .y
o 11 ® 0y + oy ® .,
o 11 ® 01 B 12" ®
11 2
a 13
27, CDopMyJ'[a JUIST BBIYUCJICHUS OIIPEACIIUTEIISA TPETHEI'O MOpsAAKa a1 a22 aa
a a kot
oM gy agtax® B —ava U+ g w93 a +a22a

o ap s B oa A +at s A A oa B +argd w_g w
o 1 @y A3 tay ® A& +ata A —agiapy B —a B2 a —a a

a a
@y, %3 a2a A a2 @A +a a A& +a2dRa gt Ay

o 29
28 Omnpenenurens paBeH...
29 Ormnpezenurens paBeH.
13
30 Ormnpezenurens 5 paBeH.
-41
31 Onpezenurens paBeH.

11
11
0211

dil



32.

33.

34.

35.

36.

37.

40.

Omnpenenurens

Onpenenurenns

144

Omnpenenurens

-92

Onpenenurens

193

® 202

1 23
2 12
3 21

1 23
2 12
3 21

paBeH...

paBeH

11|pasen

paBeH

Onpenenurens

Onpepenurens

Omnpenenutens

Onpepenurens

Onpeznenurens

-3
12




1
41. Onpenemurens |11
-2
°® 0
0
42. Onpenenurens |11
-2
°® 0
1
43. Onpenemurens |0
0
® 3
4 5 71
A=R -10
4 -3 -2,
44 . Cvmmvamaroun 7 u
3
0o -2 2
A T
B3 117
0 2 2
® 33 - 7-7
- 11
7 2 -2
. 53 -7,
+ -3 11
10 -2 12
o By 377
'44 -15 -11
A= 21 -12 0
45, comaapm 114 730 72710
r4s 17 31
10 12
r4as 17

19

-2 2
2 22 paBeH
0 -
-2 2
0  10jpasen
10 0
-2 2
2 paBeH
0 4
ri -2 4 1
-2 3 2
-1 0 -5
7 7 paBHa
r-2 M
= 3 2
1
7- 0 55



46 CvvmiamaTou
34 -17
9 9
3 3
34 -17
9 -9
L33
34 -17
9 9
o k13 -20
34 -17
9 -9
* k13 -20
47 . Cymmamaroumn
10 10
(4 -7
23 1
10
(_42|I
« 0 10
(4 -7
(423 -7

(45 -17 31
19 -9 2
13 -30 .7,
(5 17 31
44 -15 -11 10 -2 47
A=P1 12 0 B=12 3 2
14 -30 -2. -1 10 -15.
4 u paBHa
311
2
70
311
2
-7
31
2
-17,
31
2
-17,
14 -5 -1° 10 -2 4*
A=]11 -2 0 B=12 3 2
1 0 -2 -1 10 -15
4 'n v Y paBHa
9 9 2
K3 3 -7
173
31
173
21
17,
31
31



-23

-10






-2 10B—
48. Cymmamatpuil 20 - 2)
19 -1 12
19 30 -17)
-19 1 12
<¥® 30 -17)
<-9 -7 31
19 -1 12
1% 30 13
o
<-9 -7 31
19 -1 12
19
o 30 a7,
A'm -11
.Q 118 20
49.Cwmmmnmu014-7201
4 15 -2 22|
10 -20 4
'14 -7 -20"
-4 -15 -2
10
o 20 13,
<14 -7 -20"
4 -15 -2
11
- 1 20 43,
14 -7 -20"
411 20 -13,
{3
50. Ipomssenenue matput AB, rme A — 20
1t
<4 6 61
1 7 3

o "8 11143

Ja

(-10 24
212 3 2
-1 10 -15
' paBHa
<15 -2 -191
= 11 -13 -12
1'7 _40 11
paBHa
4 15 -2
11 [2 1 9
4 wB—1 -1 7 pasuo
3 \133 2 12



7
3 11 —2 1 0
51 HpOI/ISBeI[eHI/Ie ManI/III AB, I‘L[eA— 2 0 — 1 I/IB — 1 —1 2paBHO
11 2 37 13 2 17
r4a 0 77
1 10 4
9

s s 7,

ra 071

7 0 4

1° 7
@) 5 7

r4 0 71

7 0 —1

19
. 5 7,

r4 0 71

—7 0 4

179 7
O 5 7

52. OmnpezenureneM BTOPOro MOPS/KA M ONPEIEIUTENIeM BTOPOTO MOPSIIKa, HA3bIBACTCS YHUCII0, KOTOPOE BBIYHCIISIETCS 110 (hopMyJie:

oa—A [* ™ 1122

i 21 22
,D,—' A il 42 o .
i*22

o 21 22

o—I 12
JN\ 21 22

O

g2 i1

il 2

O—IA |a =2
o 53.

@) BEKTOP, KOOpAUHATAMUA KOTOPOT'O ABJIIFOTCA 3JIEMEHTBI, CTOAIIME HA TJIaBHOM JMaroHajIn MaTpHIIbL;

22+ iy

Yro Takoe onpeieNuTeb 3-ro nopsjka?

O BEKTOp, KOOPAUHATAMH KOTOPOTO SIBJISIOTCS 3JIEMEHTBI, CTOSIIME HA TOOOYHON TMarOHa N MaTPHILIBI,

HEKOTOPOE YHCIIO, OLPEENEHHBIM 00pa3oM COMOCTABIEHHOE C MATPHIICH;
pellIeHne CUCTEMBI ypaBHEHHMIT, U3 K03(PUIIEHTOB KOTOPOi COCTaBIeHa MaTPHIIA.

54. Ecau Bce ameMeHThI OIIPEACTIUTEIA, KPOME IJIEMEHTOB TJIaBHOM JUaroHalii paBHBI HYJIIO, TO ONPEACIINTEIIb Ha3bIBACTCA:



55

56

57

58.

59

CONHUYIHBIM,

HYJICBBIM;
TPEYTONBHBIM;
JIHarOHaJIbHBIM.
OmnpenenureneM TpeThero MopsiKa Ha3bIBaeTCsl YUCII0, KOTOPOE BBIYUCISIETCS 1O (hopmyJie:

W2 (s C12((23((31 + (ada2ds Waulz@zt (2dads W23 ((1r

Culn@zn T 122331 + 213213 e Colnls Kol

W12((22((33 + (a2@a2(s W2((22((13 11%21¢(33 (E PR

(12 t wzen + (2@ndu (EXPren (2233 (332 n

Kak Ha3bIBaeTCs MPaBUIIO TSI BEIYHUCIICHHS ONPEACINTENS TPETHEro MOopsIIKa:

TIpaBuoKBaPaToOB;

IIpaBunOTPEyroONLHUKOB;
IIpaBuilonpsMOYroJbHUKA;

Ipasumnolludaropa.
ab
OnpenenurensmMaTpuibl [ 3
< ab b2 I paBen
2 2112
ab’*-a‘b
211 2
abh +a
2 4
&% - ab
2112
a’pb’ - a’p’
in %2 %3
MHHOPOM 371EMEHTA az3 OLPEAEIATes| 21 aoo Qp3|ABILACTCA:
3i%32 %33
W11  «13
Wz 23
a a
22 23
a32 a33
i %2
& %32
%2 s
%2 33
dii  Ap2
AnreGpandecKuM JOTOIHCHIEM 3IEMEHTA a3 ONPEACTHTEN [P %9
Az ds2
W1 12
K€ «3
i1 %3
‘21 apg
1 P13

By %3

di3
a3

dsg

SABIIACTCA



«11  «12
a,.
3i «32

. N
60. Matpuueiipazmepa ~7 * 7 HaseiBaeTcs:

COBOKYIIHOCTbH AHpOI/I3BOJ'II)HI)IX CTPOK U N IIPOM3BOJIbHBIX cT0JI00B YUCEIT; IPAMOYTOJIbHAsA
Ta6m/1ua, cojepakaias M CTpoK U N CTOJ'I6LIOB;

KBajipaTHas TabIMIa, cofepKamias M CTPOK U N CTONGIOB M06asCOBOKYIHOCT
X Tyncen.

Llncna, COCTaBJIAIOIIMEMATPUILY, HA3bIBAIOTCSI:

o

61.

o DJIEMCHTaAMUMATPHULIBL;

O CTPOKAMHMATpPULIBI;

O CTOJI6LI3.MI/IManI/II_U)I;

O KOOpAMHATAMHUMATPHILIBI.

62. Martpuna, cocTosias U3 OAHOM CTPOKH, HAa3bIBAETCS:
MaTpHLei (BEKTOPOM)-CTPOKOIA;
MaTpunei (BeKTOpoM)-CTOIOLOM;

O  Marpuel (BeKTOpOM)-IHaroHajblo;

O  Marpuleil (BeKTOPOM)-3JIEMEHTOM.

63. YMHOXKEHUE JBYX MAaTpHUI] OIPEAEICHO TOIbKO, €CITH

® 4uciio cTONGIIOB MEPBOi MATPHIIFI PABHO YHCITY CTPOK BTOPOIf;

O 9HCIIO CTPOK NEPBOH MATPHUIIBI PaBHO YHCILY CTOJOIIOB BTOPOIA;
O Marpunsl UMEIOT OAUHAKOBOE YHCIIO CTPOK;
O Marpunsl IMEIOT OAUHAKOBOE YHCIIO CTOIOLOB.

64. Matpuua, cocTosiiasi u3 OHOro CToJIONa, Ha3bIBAETCS:
O marpuleil (BeKTOpOM)-CTPOKOIA;

MaTpHLei (BEKTOPOM)-CTOJIOLIOM;
O marpuleit (BeKTOpOM)-IMaroHajbio;

_3]

65. Martpuna paBHaMaTpHLE...

O Marpunei (BeKTOPOM)-2IIeMEHTOM.
17 6 -3]
12 4 0)

0
17 6 3]
b 4 0
(0]
12 4 0]
L7 6 -3
(0]

1" 2)
b o

66. JIBeMaTpUIIbIHA3BIBAIOTCAPABHBIMHE €CITH
O OHMMMEIOTOJMHAKOBYHOPAa3MEPHOCTh;

O OHHHMMEIOTPAaBHBLICONPEICIHTENHN;
O

OHH UMCIOT PaBHOEC KOJIUYECTBO CTPOK U CTOJ'I6I_IOB U COBITAJAIOT IMODJIEMCHTHO,

® OHH UMCIOT OAMHAKOBYIO Pa3sMEPHOCTh U COBNAAAIOT MMO3JICMEHTHO,

67. MatpunaHa3bIBaeTCAKBaAPaTHOM, €CIIu:
O cymMa KBafpaTOB BCEX €€ DIEMEHTOB HEOTPUIIATEIbHA;

o YHCJIO €€ CTPOK paBHO YUCITY €€ CTOJ'I6HOB;

O OIPEACIIUTECINTIAHHBIXMAaTPHULICOBIIAJAI0T,

O OHACOMEpPKUTKBAIPATHBICOTOKH.



68 JlnaroHanbHON Ha3bIBaeTCs KBaJpaTHas MAaTPUILA, Y KOTOPOM:
O Ha AMAroHaysX CTOST HEHYJICBbIC YHCIIA;
O Bce HEANaroHaJIbHBIC 3JIEMEHTBI PABHBI HYJIIO,

® HoMep cToNbIIa paBeH HOMEPY CTPOKH;

O Ha rJIaBHOM JUarOHaJIU CTOSAT E€AUHHMIBL.
2
r
69. Ecn A — |

, To MaTpuna (-A) paBHa

70 MatpunaHa3bsIBaeTCSIHYIEBOU, €CIIH:

BCC €€ 3JIEMCHTBI PaBHBI HYJIIO,

O OHAcOJECP KUTHYIH;

O Hwxe (WM BBIILIE) AMATOHATIM  CTOSTTOJIBKO HYJIH;
O 1O I7IaBHOHM IUMAaroHay CTOSAT — HYJH.
71. s maTpust [ | YKa)KUTE TPAHCIIOHUPOBAHHYIO MaTpHILy.

ro -2

e 14 7)
r-3 7
k2 4%
0 r 21
K7 --3J
r 4n
k-3 2J
r1-1«

Mm —in 1 | - Marnuma -3A umeer rum:

K -4/
r-6 -3 3k

° KO -3 12J
-6 -3 3k
k0 1-45
re 1 1k
k0 -3 123



6 1-17
0 -3 -4
(4-5 3
A= %1 .2
73.  Ecm H O O 3 ' | To maTpuna 4A UMeer BUL...
16 -5 3~
o |0 1 -2
w0 0 37
4 -5 37
.04 -8
40 0 3;
16 .20 12
-0 4 -8
w0 0 12;
(16 0 o~
o 20 4 O
wl2 -8 12;
1y (! -1
TA o A a Ao p:'llj A | Torma, pasHocThio A-B siBisieTcst MaTpuna:
00
S 7 -9
0
9,
1
(2 -4
y-1 17
L-13 (0 170 1 4
75.-14 0 6 B_2 4 yl 0 2; Kaxwue u3 npeacTapIeHHBIX MATPUI] MOXKHO EPEMHOXKHTD'
2 77 41 3
® AC
O A-B
0O A-A
1
76. Marpuna /1= uaspiBaercs o6parwoit k Matpume /I , ecmi:
« I JI=JT =Ew;
=t

JI=JT=J11JI =E



79.

78. Pemennemcucremprypasrennii < 2 + « +

(1,2,4)
(2,1,4)

(4,2,1)
(4,1,2)

f 9/
/5

V3

12/
I /5

f %
1
15

12/

K /5
f9/

5

12/

"k /5

f_9/
15

12/
K /5

_2// 5 744( 1 MEHT ap4 OTIpeNenuTeNns A=
25 u
v 7
/5 5Y
2/ - A
5 /5
25 /3 MEHT ai1 OTpenenuTens A=
v 7/
/5 /5Y
21 4l
15 5
25 1/
11
75 /75/ J MEHT a22 onpenenurens A=
2 41
5T
25
Y 7/
/5 5Y

1

1 -3
3 2
3) 4
—2 1
1 -3
3 2
3) 4
—2

1 -3
3 2
3) 4
—2

— 11 ABJIICTCA

paBHO...

paBHO...

paBHO.



83.

86.

88.

89.

1 -3

3 2
DJIEMEHT a14 ONpPEACIUTENs A=

3)

-2 1

1 -3

3 2
DJeMeHT azp ONpeAenuTes A=

5

-2 1

1 -3

3 2
DJIeMeHT az3 ONpeAeuTess A=

5

-2 1

1 -3

3 2
DJIeMEHT a42 ONpeAeuTest A=

3)

-2 1

1 -3

3 2
DJeMeHT a3 ONpeenuTes A=

5

-2 1

1 -3

3 2
DJeMeHT a13 ONpeeuTes A=

5

-2 1

1 -3

3 2
DJIeMEHT a43 ONpeeNuTeNs A=

5 4

-2 1

Haiigure X1, X2, X3, eciu CJIY uMeer Buj B

0 -4
-5

-
4 5
0 -4
-5

I
4 5
0 -4
-5

. —
4 5
0 -4
-5

I
4 5
0 -4
-5

I
4 5
0 -4
-5

-
4 5
0 -4
-5

-
4 5
1

114

[DABHO

IDABHO

IDABHO

DAaBHO

IDABHO

IDABHO

IDABHO

¢ 1
31

.5 8

11
-7
5

, mpu AX=B



° 1
o -3
Haiinure x15 X2, X3, eciiu CJIY umeer Bujg B—
90.
° 1
® 0
® 0
O 2
(1
Haiinure X15 X2, X3, eciu CJIY umeet Buj B —
91.
°* 12
®* 4
® 9
05
92 BekTopa c koopanHatamu (8,-1,-5) uMeeT paznoxeHue no ocsim KoopauHaT
o 8i -j+5k
© 8 -j-5k
o 51 -j+5k
e 52 I +8j-k
93. OnuHa BekTopaa=31-4|-12K paBHa...
® 13
o 26
o 12
o 1
94 Ecnu A(1;3;2) n B(5;8;-1), To BekTop AB paBeH.
o =3I +4) +12k
© 4i+5j -3k
0-4i-5j+3k
o 3i+4)+12k
95. CkansipHbIM Npon3BeAeHNeM ABYX BEKTOPOB Ha3biBaeTCs NpoussegeHne

O  wnxmoaynen
O  wnx MoApynen, YMHOXEHHOEHa CUHYC yria Mexay HUMu
O  MX MOAyNeN, YMHOXEHHOEHa TaHreHC yrna Mexay HUMu

®  uxMoaynen, YMHOXEHHOEHA KOCUHYC yrna Mexay HUMK
96 CkansipHoe npou3BeaeHne BekTopoB a=3i+4j+7k n b=2i-5j+3k
o 10
o 0
7
o -1

97 CMeLaHHoe npousBeneHne BEKTOPOB NO3BONAET onpeaenuTb

', npu AX=B

, mpu AX=B



O MOBEPXHOCTb Napannenenunena, NOCTPOEHHOIo Ha AaHHbIX BEKTOpax

obbeM napannenenunena, NOCTPOEHHOIO Ha AaHHbIX BEKTOpax
O BbICOTY napannenennnena, NOCTPOEHHOro Ha AaHHbIX BEKTOPax
O AuaroHanb napannenenunena, NOCTpoeHHOro Ha AaHHbIX BEKTOpPaxX

98 BekTtop a ¢ koopanHaTtamu (5,8,-1) nMeeT pa3noxeHne No ocsim KoopauHaT
o 8i— j+5k

o 8i— J—5k

o b5i— J+bk

* 51+ 8j—k

99 OnuHa BekTopa a=31+4]-12k paBHa

® 13

o 26

o 12

o 1

100 Ecnu A(2;3;11) u B(5;8;-1), To BekTOop AB paBeH...
o —3i +4) +12k

* 3i+ 5j— 12k

o —3i —4j+ 12k
o 3i+ 4j+ 12k

101 CkansipHoe npou3BeaeHue BekTopoB a=3i+4j+7k n b=2i-5j+2k
o 10
0
o 1
o -1
102. 0O61em napannenenunena, noctpoenHoro Ha sektopax AB, AC, AD, ecnu A(2;2;2), B(4;3;3), C(4;5;4), D(5;5;6) paBeH
o —
6
o 7
o 6
7
o -
6
103 O6bem nupamuabl ¢ BeplumHamu A(2;2;2), B(4;3;3), C(4;5;4), D(5;5;6) paBeH
o —
6
o 7
o 6
7
o -
6
104 BekTopbl a=mi+3j+4k n b=4i+mj-7k nepneHANKYNAPHbLI NpU M=
o 1
4
o 3
o 2
105 CkansipHoe npousBeaeHne BektopoB a=3i+4j+7k n b=2i-5j+2k
o 10
0
o 1



106.
® 6
107.

[AnvHa BekTOpa a=-4i-4j-2k paBHa

Ecnu A(4;5;-3) n B(1;0;-3), To BekTop AB paBeH...

¢ -3,-5,0

108.
-
109.

[OnuHa BekTOpa a=4j+3k paBHa

Ecnu A(2;1;0) n B(0;-3;-1), To BekTop AB paBeH...(3anucartb Yepe3 3ansiTyto)

® 2,41

110.
¢ 3
111.

[OnuHa BekTOpa a=-2"-K paBHa

Ecnu A(2;5;3) n B(-1;-4;-1), To BekTOop AB paBeH ................... (3anucaTtb Yyepes 3anATyto)

* -394

112.
° 3
113.

[OnuHa BekTOpa a=" paBHa

Ecnu A(3;0;3) n B(-5;2;-4), To BekTop AB paBeH .................... (3anucaTtb Yyepes 3anATyto)

° 22,7

114.
* 6
115.

OnuHa BekTopa a=2"-4k paBHa

Ecnu A(4;-3;-2) n B(1;-1 ;3), To BekTOp AB paBeH .................. (3anucaTtb Yepes 3anATyio)

¢ -3,2,5

116.
¢ 3
117.

OnuHa BekTOopa a=2H-2K paBHa

Ecnu A(-3;-1;-2) n B(0;1;5), To BekTop AB paBeH ................... (3anucaTtb Yepes 3anATyio)

® 3,27

118.
® 6
119.

[AnvHa BekTOpa a=-2i+4j-4k paBHa

Ecnu A(-5;-2;-3) n B(4;3;-3), To BekTop AB paBeH .................. (3anucaTtb yepes 3anATyto)

* 95,0

120.
° 2
121.

[AnuHa BekTOpa a=-2K paBHa

Ecnu A(-2;4;-5) n B(-2;4;0), To BekTop AB paBeH ................... (3anucaTtb yepes 3anATyto)

°* 0,05

122.
° 3
123.

[OnuHa BekTOpa a=2"-Kk paBHa

Ecnu A(2;-2;-3) n B(-1;-2;5), To BekTop AB paBeH................... (3anucaTtb Yepe3s 3anATyio)

¢ 3,08

124.

® 10

125.
° o0

126.
127.
128.
129.
130.
131.

PaccTosHue mexay Toukamm A(3;8) n B(-2;5) paBHo

CkansipHoe npou3BeaeHue BekTopoB a=3i+4j+7k n b=2i-5j+2k

Tema: AHamuTHYECKAs TeOMETPHS Ha INIOCKOCTHU U B IIPOCTPAHCTBE.

Vka3aTb yriaoBoi koapduuuenT npsamoi Y2=E2x-2, eciu y1=-2x+9 ny 111 y» YkazaTb yriaoBoii koaddunueHT npsamoit y2=Lx-2,

ecind yl1=x+9 u KazaTh YriaoBoM KOA(p@GUIMEHT MPIMOU yr=|-4]X-2, ecau yi1=-4x+9 u 1 » YKa3aTh yIrJIOBON
yl=xt9 my 111 y2 ¥ yrioBoi koa(d paMoit yo=|-41x-2, yi=-4xt9 m yall y2 ¥V YTII0BOi

K03 uIMeHT npsAMOi yo=|1 /5]X-2, ecin y1=1/5x+9 n y 111 y» YkazaTp yriioBoit ko3 GuIMeHT npsamoit y2=

y111y2

YKazarh yrioBoii KosduimenT npsMoii y2=in*-> ecnn y1=7x+9 n y 111 yz

-8x_2,

eciu y1=-8x+9 u



132.
133.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144,
145.

Vka3zath yrnoBoil ko3hduuuent npsaMoit Y2=E2x-2, ecin y1=-2x-8 n y 111 y, Yka3zarts yrnosoii koaddunuent npsmoit y2=g2X-2,
ecin y1=-2x-15 n y 111 y, Ykazats yrnoBoii ko3¢ GpuuueHT npsamoit y2=E2X'2' eciu y1=-2x-1 n y 111 y2 Yka3zarts yrioBoit

koadurment npsamoit y2=0X-2, eciut y1=-x-19 ny 111 y, Yka3zars yriioBoi ko3pduiuenT npsamoi y,=|1/2X-2, ecnut y1=-2x+9 n y

A y» Ykazats yrioBoi kodddurment npsmoit y2=0x-2, ecnu y1=x+9 n y A y2 Vkasarb yrinoBoit  kodddureHt
PAMOity,=|1 /4|x-2, ecii y1=-4X+9 u y Ay

VYka3zatb YrIIOBOMKOd()GHUIMEHT TpsMON  y2=|-6|x-2, ecnu y1=1/5x+9 ny A y2

VYkaszatp yrII0BOHKOO(G GuumeHT npsaMont  y,=|1/8fc-2, ecim y1=-8x+9uy A y2

VYkaszatb YIIIOBOHKOO(GGHUIMEHT mpsMOr  yo=|-1 /7x-2, ecimt y1=7x19 ny A y2

VYka3zatpb yriaoBoi KO3QpQUIHEHT mpsaMoi yo=|1 /2Xx-2, eciu y1=-2X-8 1 Y A y, YKa3aTb yriioBoi KO3(hPHUIUEHT NPsIMOii y,=|1 /2X-2,

eci y1=-2X-15 u yA y, YkazaTb yriioBoi KO3 QUIMEHT MpsMoi Yo=|1 12x-2, ecnt y1=-2X-1 1y A y; YKa3aTh yriioBoii

ko3 dunmeHT npsamoit y2=0x-2, ecau y1=-x-19 u yA y2

VKa3aTb OCTpBI yrojl MKy NpsIMbIMUY = -3X + 7 ny =2x + 1.

NtPR AN

12J16

YpaBHEHUE NPSIMOMA, MPOXOSIIEH uepe3 ABe JaHHbIE TOYKA NUMEET BUI:
y=kx+5b

Ax A By A°0
ad=1

ath

V-Vl *1
V*—_Vy>

YpaBHeHuUe NpsIMOH, TPOXOAAIIEH uepe3 TOUKy M yrioBoi kod(duuuent:
y— = ftix — X1)

y=kx+5h

By ‘T c=0
ad=1
atb

CocTtaBUTh ypaBHEHHE NPsIMOiL, ipoxosmieii uepe3 Touku M (-1;3); N (2;5).

2x +3y-11=0
x+3y+4=0
2x -3y +11=0
2x-y+11=0

CocTaBUTh ypaBHEHHE MPIMOi, poxoasmie yepes Touku M (10;-2); N (1;2).

-2x+2-9y=0x+3y+4=02x-3y+11=02x-y+11=0

VYkasarb paccrostaue oT Toukd M (1,2) no npsimoii 20x - 21y - 58 = 0.



o

Haiitu paccrostaue ot Touku M (0,-8) o npsmoit y=5x+7

Haiitu paccrosiaue ot Touku M (1,7)10 npsimoii y=-3x-5

Haiitn paccrostane ot Touku M (3,-4)10 npsimoit y=-3x-5

CocTaBUTh ypaBHEHHUE MIPSIMOH, TPOXOASAIILYIO Yyepe3 ToUKy M (-2;-5)mapasienbHo npsmoit 3x + 4y +2 =0

3X-4y+3=0

3X +4y-14=0

3X+4y+26=0

4x+3y+26=0

CocTaBUTh ypaBHEHHUE MIPSIMOH, IPOXOAAIILYIO Yyepe3 Touky M (-1;2)mapamiensHo npsimoit 3x +4y +2 =0
3x-4y +3=0

3X+4y-14=03x+4y-5=0

4x+3y+26=0

CocraButs y]ii)aBHeHI/Ie TIPAMON, IPOXOAAIIYIO gepe3 Touky M (1;0)mapamtensao npsamoit 3x + 4y + 2 =0
3X-4y+3=0

3X+4y-3=0

3X+4y-5=0

4x + 3y + 26 =0.



158. CocTaBUTh ypaBHEHHUE MPIMOH, MPOXOAALLyo yepe3 Touky M (1;4)napaniensro npsimoii 3x +4y -2 =0

3x-4y+3=0

° 3x +4y-3=0
° 3x+4y-19=0

0 4x + 3y + 26 =0.

159. CocTaBUTh ypaBHCHUE MPSAMOIL, IPOXOAAIIYIO yepe3 TouKy M (-2;-5)meprneHauKyaapHo3x + 4y + 2 =0
0 4x +3y-7=0

0 4x-3y-7=0

° Ax+3y+7=0

0 4x-3y-8 =0

160. CocTaBUTb ypaBHEHHE MPSIMOH, MPOXOAALLYI0 uepe3 Touky M (2;-3)nepnenaukymnspro 3x +4y +2 =0

o -4x+ 3y +17=0

4x-3y-7=0

-4x+3y+7=0

4x-3y-8 =0

CocTaBUTb ypaBHEHUE NPSIMOH, poxoasiLyto yepe3 Touky M (0;5)nepnenaukyispro 3x +4y +2 =0
161, “4x+3y+17=0

o 4x-3y-7=0

° -4x + 3y-15=0
4x-3y-8 =0

0
162. CocTaBUTh ypaBHEHHUEIPSIMOU, mpoxoasmLyto dyepe3 Touky M (10;-1)nepnenaukymspao 3x + 4y +2 =0

Ax+3y+43=0
4x-3y-7=0
-4x + 3y-15=0
4x-3y-8 =0
163. Jlano ypaBHeH#ue npsimoii -8 x - 5 y+42=0, npoxosuieii uepe3 Touku A(-2,8) u B(3,0). Onpenenuts 3Hauenue B u3 oOuiero ypaBHeHust npsmoit
Ax+By+C=0.
164. Jlano ypaBHeHHeE MPsIMOii - X - 2 y+7=0, mpoxomsiieit yepe3 Touku A(1,4) u B(-3,2). Onpenenuts 3Hauerne B u3 00miero ypaBHeHUs MpsMoit
Ax+By+C=0.
165. JlaHo ypaBHEHHe NPsSIMOH - X - 6 y+1=0, npoxoasiueit uepes Touku A(-5,1) u B(1,0). Onpenenuts 3Hauenne B u3 obmiero ypaBHeHus psiMoi
Ax+By+C=0.
166. Jlano ypaBHeH#ue npsiMoii - 4 y+4=0, npoxomsieit yepes Touku A(5,1) u B(1,1). Onpenenuts 3HaueHne B u3 o0miero ypaBHeHUs mpsMoit
Ax+By+C=0.
167. Jlano ypaBHeH#ue npsiMoii 9x - 5 y+52=0, npoxosimieit uepe3 Touku A(-3,5) u B(2,-4). Onpenenuts 3HaueHue B 13 001ero ypaBHeHUs PSIMOiA
Ax+By+C=0.
168. Jano ypasuenue npsimoii -7xL] y+12=0, npoxoasiueii uepe3 Touku A(3,9) u B(2,0). Onpenenuts 3Hadenue B u3 obiiero ypaBHeHus npsmoit
Ax+By+C=0.
169. JlaHO ypaBHEHHE NPAMOii -5X - 6 y+7=0, npoxosmeii yepes Toukn A(-1,2) u B(5,-3). Onpenennts 3HaueHne B n3 obmero ypaBHeHUs NpsiMOH
Ax+By+C=0.
170. JlaHo ypaBHeHHe npsiMoii -17x - 7 y+56=0, npoxoseii uepe3 Touku A(0,8) u B(7,-9). Onpenennts 3HaueHne B u3 odmiero ypaBHeHHs IpsSMOit
Ax+By+C=0.

171. CocraBuTh ypaBHEHHE TPsAMON, ipoxosineit yepe3 Touky C(-2,1) u k=1/2:

O

1

OO e O OO0

-Xx+2y+4=0

-x+2y-4=0
-2x+y-4=0
-2x-2y+4=0
72. CocTaBUTh ypaBHEHHE NPAMOHL, mpoxosue uyepes Touky C(-3,8) u k=1/3:

-x+3y-27=0
-x+2y-4=0
-2x+y-4=0
-2x-2y+4=0
73. CocraBHUTh ypaBHEHHUE NPsMOH, npoxosiiei yepe3 Touky C(7,0) u k=3:
-x+3y-27=0

-3x+y+7=0
-2x+y-4=0
-2x-2y+4=0



77.

78.

79.

-x+3y-27=0
-3x+y+7=0

-3x+y+17=0
-2x-2y+4=0

-x+3y-27=0
-3x+y+7=0
-3x+y+17=0

-x+4y+32=0

-x+4y+31=0
-3x+y+7=0

-3x+y+17=0
-x+4y+32=0

-x+4y+31=0
-3x+y+7=0
-3x+y+17=0

-x+7y+49=0

-x+4y+31=0
-x+y-5=0

-3x+y+17=0
-x+4y+32=0

YpaBHEHHENPSIMOIT € YIITOBBIMKOIDPHUILIHEHTOM

OO61eeypaBHCHUETIPSIMOLL

YpaBHEHHENPSAMOI B OTpE3Kax

Y CTaHOBUTBCOOTBETCTBUE(OPMYIT:

VYpaBHeHHE NPsAMOH, TPOXOAAIIEH uepe3 B JaHHbIC TOUKU

oT To4Kd M (x» yo) 10 mpsimoii AX + By + C =0

YpaBHEHHETIPAMOIT C YTIIOBEIMKO3(duImeHToM Y=kx+b
Obmiee ypaBHEHHE PSIMOi

VYpaBHeHHe NPsAMOI B OTpe3Kax

Y cTaHOBUTHCOOTBETCTBUE(HOPMYIL:

CocTaBuUTh ypaBHCHHE OPSAMOiL, mpoxosmieii uepe3 Touky C(5,-2) u k=3:

CocTtaBUTh ypaBHCHHE IPsMOif, mpoxosmieii uepe3 Touky C(4,-7) u k=1/4:

CocTtaBuUTh ypaBHCHHE HIPsMOii, mpoxoxsmieii uepes Touky C(3,-7) u k=1/4:

CocraBHUTh ypaBHEHHE NpsAMON, npoxosiueit yepe3 Touky C(0,-7) u k=1/7:

CocraBuTh ypaBHEHHE NPsAMONL, npoxosiieii yepe3 Touky C(3,8) u k=1:

Y cTaHOBUTHCOOTBETCTBHE(DOPMYJI:
VYpaBHeHHE TPSIMOH, IIPOXOAIIEH Yepe3 JaHHYI0 TOYKY B JaHHOM HAaIpaBICHUH

y-vi=k (X - x)
y:kx+b

Ax+By+C=0

X V u

-+ :1

a b
y-Vis-n

V2 V1*2" 1 Paccrosmue

Mxo+By.+C|d

VA% +B2
Ax+By+C=0
X V 4
+ =1
a b



VY ronMexIynpsAaMeIMU

VYcnoBre mapamieabHOCTH OpMbIXy = kix + b, ny =kx + b

VcioBre nepreHANKYISIPHOCTH IPSAMBIXY = Kix+b, ny =koX + b

Venosue mapaienbHocTd npsaMbeix ANBACN i Apx+Boy+C,o=0
p p.

Y CTaHOBUTHCOOTBETCTBHE(DOPMYIL:

YroaMexaynpsMbIMi

VYcioBre nmapamieabHOCTH OpMbIXy = kix + b, ny =kx + b

VcioBre nepreHANKYISIPHOCTH IPSAMBIXY = Kix+b, ny =koX + b

180.

o]
o]
o]

184

O o0 O

VYcnoBue nepneHauKyIIpHOCTH OpsiMbix ANBA+CH i Agk+Boy+Co=0

VprHeHI/ée oxpyxzmocm ¢ ieaTpoM B Touke C(a;b) u paguycom, paBHbiM R
X +y"=R
(1—n)? +(—b) =R
2 2
(r—2)? —(—b)’=R
(x—a)2 +(y—b)2 =R
YSaBHCHI/IC OKPY>KHOCTH C LIEHTPOM B Hayaje KOOPAUHAT U PanycoM, paBHbIM R
X2 + y2 — RZ
(r—a)? +(—b) =R?
2
(r—2)? —(—b)’=R?
(X—;l)2 +(y—b)2 =R
YpaBHeHue okpyxHocTH ¢ ieHTpoM C(-4;3), paguycom R=5
X° +1? =25
(r—a)? +(y+3)? =25
(X +4)2 + y—3)2 =5
(x +4)2 +(y—3)2 =25
KoopauHaTs! IeHTpa OKPYKHOCTH X2 + y2 —4x+6 y— 3=0
(2-3)
(4:9)
(-2:3)
32
. Koopnunarts! 1ieHTpa n pajguyc oKpy»KHOCTH X2 + y2 —4x+6 y— 3=0
4
16
-4
5

ko —«x
tg? =
1+ kks
ki= kz
Al —
. ko —«
gp =
1+ kks
ki= kz
kl =
Ai1A2+ BiB2—0



1 85 . KaHOHI/I‘-IeCKOCypaBHCHI/ICBHHI/IHCB.



o
-1
o
+¥Y=l
b
+S/2:'i b
[ ]
o [Monyocu smmmnca u (OKYyCHOE pacCTOSHUE CBS3aHbl PABEHCTBOM
186. a=c+b
2 2 2
© a =c—b
2 2 2
° a =c—b
o 2 2 2
QKCE_EHameTananca S paBeHOTHOLICHUIO
[ ]
187. 4
C
b
a
o
188. KanonunueckoeypaBHeHUETHIIEPOOIIBI
4+4=j a x2
‘b
© V2 =-i
¥
b
a 32/z= i b
o
x2 Y
» b
a
° 2
X
-1
o AcHMITOTHIrHIEPOOIIBI
1809. ay=z=xb
© V=1%-x
C
o +b
V=%X
C
o + Db
V==%-X
a
° Paccrostnue ot (hokyca 10 LIEHTpa U MOIyOCcH rHIepOoIIbl CBSI3aHbl COOTHOIICHUEM

2 2 2
c‘=a“+b
190. c22a2_ |2
. c2=p2_3g2



195.

Kanonnueckoe YpaBHEHUC Hapa60J'ILI, CI/IMMCTpI/I‘IHOﬁ OTHOCHUTEIBHO ocu OX UMeeT BUL
x*=2py

YVy=2px

V=x*

X px

yV=A4x

Doxycrapabosl

F (2;0)

F (- 2;0)

F (1;0)

F(-1.0

Jlaso ypaBHeHue: 16x° + 25y2 = 9, Onpeneants B KPUBOK.
runepooa

OKPYKHOCTh
napaboia

SJITATIC

°
194. Kakoe u3 ypaBHEHUI sIBIsIETCS ypaBHEHHEM dJuTIICa?

16Xz 25y2

Kaxkoe u3 ypaBHeHI/Iﬁ NpeAcTaBJIC€HO B KAHOHUYECKOM BI/I)IC?

16x: 25}12

196 [l naHHOTO ypaBHEHMS 25 - fly'lnpn(?flennﬂ,
3 3
~n 1) -
© T4
° a=3;b=3



197 16 25 OIIPEIIENHUTH TPa(UK KPUBOH.

X
F: Fa
I 1
T T >
3 \_}/ ETE
3 -
Y
;‘:‘ " |.,/ wy ’4“
" ""
2 2
X y 1
198 JlaHo ypaBHeHuHe: 4 12 . VRa3aTh Ha3BaHHE KPHBOH BTOPOro NOpsika.
© ITapaGona
I'unep6ona
o OKpyKHOCTh
o Dnnunc
Kakoe u3 naHHBIX ypaBHEHHH3aHCAaHOB KAHOHUYECKOM BUe?
199
2 2
X y_
4 12
2 2

y = 3x -12



o

200.

202.

&5@’3 413 F 4

2 2
X--X-=
12
VKakuTe KOOPAUHATEI ITOJIyOCH TUIIEpOOIILI

a=1b=2
a=2;b=VI12
a=3b=4
av8;b=1

2 2

X--X-=1

4 12
YKa)KI/ITe YpaBHCHHEC aCUMIITOT I‘I/IHCD6OJII>I
y =+V2x
1
V=12
y =+V3x
y = £2X
2 2
X--Y—=1
12

Vkaxure rpabuk runepOoIbl

NS



o
203 YpaBHEHHE OKPY)KHOCTH ¢ IeHTpoM B Touke C(a;b) u paamycom, paBHbIM R
! 2 2 2
x“+)y =R

: (x—;z)2 + (y— b) =R’
° (x—;z)2 —(y— b)? =R?
N R

o YEaBHeIEI/IC OK[?’)KHOCTI/I C IICHTPOM B Ha4aji€ KOOpAMUHAT U paInyCOM, paBHbIM R
+ =

204, * TV

() (—b): =&

(x—ﬂ)z—(y— b)> =R?

© (x—ﬂ)2+ (y— b)2 =R

1
0

o Y aBHegHe okpyxHoctH ¢ nentpom C(-4;3), paauycom R=5
x“+y =25

© 2 2

205, (—4) +( +3)= 25

o Gsa)(—a)
i (x +4)2+(y—3)2 =25

KoopauHaTsl 1eHTpa 1 panuyc okpyxHoctu X + ) — 4dx + 6 y— 3=0

o
° (2;-3),4
° (4,9), 16
o
(-2:3), 4
¢06. 32,5
© KanonunueckoeypaBHeHHEIIUIUIICA
207. . =1
b
VI _
b4
+y'= 1
A
X2 +21=—1
b
o
208. [Monyocu smuminca U (OKYCHOE pacCTOSTHUE CBS3aHBI PABEHCTBOM

a=c+b



210.

2 2 2
a =c—b
2 2 2
a =c—b
2 2 2
c =a—b
DKCUEHTPUCUTETILIUICA £ PABEHOTHOLIEHHIO

C
achach

c

KaHOHI/I'-IeCKOCypaBHeHI/ICI‘I/IHCp6OJILI

e
x2+vZ =—1a b
22

a- ' b*="
X-— V-=—1ab

AcuMITOTHIHIEPOOIIBI
ay=
+-XC
b
V=+-Xc
b
V=+-Xa
. Paccrosiane or JI0 IIEHTPA U MOJIYOCH rHIepOoIIbl CBA3aHbI COOTHOIICHUEM
2 2 2
c’=a‘+b
2 2
c=a“—b
2 2 2
c=b—a
c=a+hb
Kanonuyeckoe 1apaboIbl, CHMMETPHYHON OTHOCHTENBHO oc OX UMeeT BHJ
2
X" =2py
2
Vo=2px
2
V=X
. 1
Y = ny
2

Mnrvenmanafnmer

F(2;0)
F(—20



215.

216.

217.

218.

219.

220.

221

222

F(L.0)
F(-1.0)
B]:I‘H/IC.]'II/ITI) 3KCLleHTpI/ICI/ITeT JJIJIMIICA

1

BBIUHCIUTEIKCIECHTPUCUTETAIIIAIICA
eciau c=4 a=1

4

BBIUNCIUTEIKCIICHTPUCUTETAIIIAIICA
ecau c=7 a=1

7

BBIUHCIUTEIKCIECHTPUCUTETAIIIAIICA
ecau c= 8 a=8

1

£
Bbl‘{I/ICJ'II/IT]ﬁKCLleHTpI/ICI/ITeTSJ'IJlI/IHCa

ecau ¢c=3 a=6

0.5

£
BbI‘{I/ICJ'II/ITLSKCHCHT]DI/ICI/ITGTSJIHI/IHCa

eciu c=7 a=2
35

£ ec|l|c= 4 3:1

OKpYKHOCTb UMEET B

A

DJUIAIIC UMEET BUL;



YA

223



o

1

2)

YA

Y CTaHOBUTHCOOTBETCTBHE(DOPMYIL:

(oxychinapabosst
F (p/2,0),
(hokychIrunepooIIBI
F1(C,0), F2(- C;0),C=4a' +b
2,
(oxyceIIHIIICa

F1(C;0), Fi (- C;0),C =sa® - b,
YcTaHOBUTECOOTBETCTBUE(DOPMYIT
9KCLIEHTPUCUTETTUIIEPOOIIBI
b b
V=-xy=—X
a a
OKCUEHTPUCUTETIJUIUAIICA

8=—_C=1l/a"-b7

a
ACHUMITOTArunepooibl g = c= A a2 + b2’ a
Tema: {uddpepennnanbHoe HCUUCICHHE QYHKIHN OHOM IIEpEeMEHHOM.
224, Tlox |[MHOXecTBOM MOHUMAETCSI COBOKYITHOCTH (COOpaHue, Habop) HEKOTOPBIX OOBEKTOB.
225. OOBEKTHI, KOTOPBIE 00pa3yIOT MHOXECTBO, HAa3bIBAIOTCS AnemeHTamu!, I TOYKAMH, TOTO MHOXKECTBA.
226. Ecnu a ecTb 371eMeHT MHOXeECTBaA, TO HCHONB3YETCS 3aITHCh...
® aeA
O a€A
O ax4
O a=4
227. MHOXeCTBOHECOICPKAICCHIOJHOT03JIEMEHTA, HA3bIBACTCS |nycThim|
228. Eci MHOXXeCTBOB COCTOUT M3 YacTH JIEMEHTOB MHOXECTBA A WIIM COBIA/IacT C HUM, TO MHOXKECTBO B Ha3bIBaeTcs
nogmHoxecTBoM|MHOXKecTBa A 1 0003HauaeTcsB cA.
229. JIBa MHOKECTBA HA3bIBAIOTCS |paBHLIMU|, €CIIM OHHM COCTOSIT U3 OJHUX M TEX JKE JICMEHTOB.
230. MHokecTBO X, 3JIEMEHTHI KOTOPOTO YAOBJIETBOPSIOT: HEPAaBEHCTBYd <X <h , Ha3bIBACTCS.
® orpeskom;
0 HMHTEPBAJIOM;
IIOJIyHHTEPBAIIOM;
© JTy4OM

231 . AGCOIIOTHOH BETMYMHOM (MIJIM MOJTyJIeM) ISHCTBUTEIILHOTO YHCIIA X HA3bIBAETCS CaMO YHCIIO X, ECIIH.

—X, ecuecinx),

|(:I - X, L;...ecau\xi)_i O
X, twecauxk O
x| =

— X, tw.ecauxXk O



Ix, ecnu x> 0O,
| MT1' -
-X, ecnu x<O.

Lv[> O,ect z/ x > O,
Mi=1 »
-X,ecnu x <O,
o'- -
232 . MocTosiHHOM BeﬂH‘{HHOP‘IHaBbIBaeTCﬂBe.]'[l/I‘{I/IHa, COXpaHAIAA0AHO U TOXKE3HAYCHUE.
233 I'IepemeHHoﬁ Ha3bIBACTCs BCJIMUMHA, KOTOPAst MOXKET IIPUHUMATDL PA3JIMIHBIC YHMCJIOBbIC 3HAYCHUS.

234. EcnukaxmoMyaneMeHTy X MHOkecTBa X (xe X) CTaBUTCS B COOTBETCTBUEBIIONHEONPE/ICICHHbIIAIeMeHT Y MHOXKecTBaY (ye Y), TOroBOpsIT,
4yTOHAMHOXKeCTBE X 3a/1ana_|dynkuualy=/(x).

235. IIpu 3TOM X Ha3bIBaeTCs |He3aBUCUMON|TIEPEMEHHOMN (T apI'yMEHTOM).
236. Muoxectso X Hasbisactcs [o6nacTbio onpeaenenusl (11U CYIIECTBOBAHMSA) QyHKIHH.
237. Muoxectso Y nasbiBactcslo6nacTsio sHavenuit! GbyHKIHiL

238. @Oynkuus y=/(X) Ha3bIBAETCA |YeTHOI|, €CIIH 11 JIOOBIX 3HAYEHUH X M3 oOnacTu onpenencuus /(-x) =-/(x).

239. ®ynkuws /=/(x) Ha3bIBaETCS |BO3pacTalowei|Ha MPOMEKYTKE X, €CIIU GOJBIIEMY 3HAUEHUIO APTYMEHTA M3 3TOTO MPOMEKYTKA COOTBETCTBYET
Oosblniee 3HAUCHHE (PYHKIIUH.

240. @ynkuus /=/(x) Ha3biBaeTCs lyGbiBaloweii| Ha TPOMEXKYTKE X, €Cid OOIbIIEMY
3HAYCHHUIO apI'yMEHTa U3 3TOr0 IPOMEXKYTKA COOTBETCTBYET MEHbIIICE 3HAUCHNE (DYHKIIHH.

Qep e e AR IMER R 01aCTEONIPC ICTICHHS....

O Or0mol

Or -1a 10 +1a
Or-pgano0
(0]

T 0 110

+na

Jannsrit rpaduk GyHKIUI

242 omnpeensieT, YTo (PYHKIHsI UMEET 00IaCTh OMPEICICHHS.
o] Or Opol
o] Or -jma ;o +ma

® Or -mano0

® Or0 g0 +na

243. Jannsiit rpaduk GyHkunm orpesessieT, 4To QyHKIUS UMeeT 00J1acTh ONpPEAeNICHUs.
Or Opol
Or -nmapo+xa

Or -mapo0

O O O



® 010 m0 +1a

244, Janusiii rpaduk GyHkunm orpesiessieT, 4To QYHKIUS UMEeT 00J1aCTh ONPEACIICHUSL.



o Or0mol

° Or -51a 10
+na

o) Or-pgano0

¥ y=a*

0<a<1 a>]

_J; F L L :7 1 .

245, Jannslii rpaduk GpyHKIUN

onpeneiseT, 4To q)yHKI_H/I}I HMeeT 0071aCTh ONpeaACIICHUA. ..

O Or0mol

® Ort-1a 10 +aa
O Ot- a0 0
O  Or0 mo +na

246. Jaunblii rpaduk GpyHKIUN
O Or0nol

O Ort-na 1o +aa

O Or-mano0
°

orpeiesisieT, 4To QYHKIUS UMEeT 00J1aCTh ONPEACIICHUS.

O10 1o +na

Y= COsX

247. Jannbiii rpaduk GyHkunm orpesiessieT, 4To QYHKIUS UMeeT 00J1aCTh ONPEACIICHUSL.

o] Or0 o 1

®  Or-mano+na
O Or-ngano0
o] Ot0 1o +ma

248> JanHuslit rpadux GyHKIUH orpeiessieT, 4To QyHKIUS UMeeT 00J1acTh ONpPEAENICHUs.

O Or0mol
Ot -n1a 1o +1a
Or-nano0
o o 249 250 MIEPEMEHHOM. Ot 0 o +1a
251. . (dyHKIUs Ha3BIBACTCS [ABHON|, €CIIM OHa 3aJaHa (opMyIol, B KOTOpPOH mpaBast
252. YacTh HE COAEPIKUT 3aBUCHMOM MepeMeHHOI.
253. L ®ynkmms y apryMeHTa X Ha3bIBAa€TCsI |HesABHOIA|, €CITM OHA 3aj[aHa ypaBHEHHEM
254. QHCNA. ONeDALH 06hA3OBARMS CIIONKHON - F=(X,y)=0, He pa3pelieHHbIM OTHOCHTEIIBHO 3aBHCHMON
part p dyHKIIH,
Ha3bIBACTCS

DOyukuus x=¢(p), onpezneneHnas Ha MHOXeCTBe Y ¢ 00J1aCTbIO 3HaUeHNi X,
Ha3bIBaCTCs |06paTHOM.

Jnst mo6oii ctporo MOHOTOHHOW (GyHKIMU y=¢)(X) cyIecTByeT |JobpatHad (yHKIHS.
3anannas Ha MHOkecTBe X pynkuus y=f[<p (x)] HazpiBaercs |cnoxHoi|hyHKIHEH.

q)yHKI_[I/ISI, TIOCTPOCHHAs U3 OCHOBHBIX E)J'IGMeHTapHLIXf(I)yHKHI/II\/‘LC?HOMOIIILIO KOHECYHOI'O
quciia anre6pa1/1quKHX L[eﬁCTBPIfI 1 KOHCYHOI'O



O O6parHoii;

255. OyHKIMsA ' = SIBJISICTCSL.



O CnoxHOI;

® DnemenTtapHoii;

O SIBHOI. L l

y=X
256. Dynkuus v SIBJISIETCAL. ..
O O6partHoii;

® CrnoxHoiL;
O DmeMmeHTapHOM;
O  sIBHOIAL

257. Yucno A Ha3biBaeTcs |npeaenoM YHCIOBOM MMOCIIEOBATEIBHOCTH {2y}, €CIH IS JIF000r0, Ja)Ke CKOJIb YrOIHO MaJIoro MOJ0KHTEIbHOTO
yucna €>0, HaliaeTcs Takoil HoMep N, 4To Ui BCEX WICHOB MOCIIeJOBATEIbHOCTH ¢ HOMepaMu >N BepHO HEPaBEHCTBO: [a, -Al<e.

258. IIpenen 4ncnoBoit MOCIEA0BATENILHOCTH 0003HAYACTCHL. ..

O n—x
IHma,=A
N—x

o)
a—

2'5/9AA1_[]§OI[OJ'DKI/ITC IpeJUI0KEHNE NIEPBOii TeopeMbl 0 npezenax: OyHKIMs He MOXKET UMeeT OoJiee OHOrO |npenenal.
8 A Y cTaHOBUTBCOOTBETCTBHE(GOPMYIT:

IMpenen anrebpandeckoii CyMMbI KOHEYHOT0 YuciIa QyHKIUH paBeH TaKoi ke CyMMe IPEIeIoB 9TUX (YHKIHI L

[Ipenen npou3BeneHHsT KOHEYHOTO YHCIa GYHKIMI paBeH NIPOU3BEACHHUIO TIPEAEIOB ITUX QYHKIIHIA m ) — ABE
[ X) q) X)] = —X (X,
0

TIpenen yacTHOTO ABYX (PYHKLHMI paBeH 4aCTHOMY IIPEACIIOB 3TUX (YHKLHIT (TP YCIIOBUH, YTO MPEAE JACTUTEIS HE PAaBEH HYIIIO)

. . _ x— xQ X) (p(X) B
Ecma lim £ (u) = A, lim cp(X) = Uo, To mpemer cloxHoit hYHKIMH PaBex. .. u— u, (

XX

lim £ [p(X)] = A x—xo

2 6 0 . HCpBHMSaMe‘laTeJ’[BHBIMHpeI[CJ'[OMHaSBIBaeTCS[.

e=Ilim1luy—
X—x

Im

x—0

2X—X—1

261 im
: BbluncuTh ykasauHbli npenen gpynxuun X — 1 (X _ 1)2

aa
lim

X—

262.  Bomuucmas yKa3aHHBIH npenen GyHKIUU



® 18

lIm-

263. Boruncnute ykazaHHbid npefen QyHKIun  x/N 3

* 32
o 2/3
o1l

264. Boraucmats yKa3aHHBII Ipeen GYHKIUH: lim----------

X+ 1

265. JlanHsIit penen lim------- —TO TIPH X CTPEMSIIEMCS K...
sx+1
o0
o1
[ ] na
o -1
3x+5 ,
L lim
266. Brruncnnts yka3aHHBIH npeaen GyHKIUN -
X >7
X-5
® 13
lim 3
267. JlaHHBII Ipenen ~ IIPY X CTPEMSIIIEMCS K.
“>x=-5

o0
o1l
[ ] na
o5

sin x lim

XAy X
268. Boruncnute ykazanHsil npeaen QyHKIUI
°* 1
269. JlaHHBII Ipenen Ilm e 1 IIPY X CTPEMSIIEMCS K.
Xy X

o0
o1l
®  Oa
O x

o 3x—2X
lim —:------
270. Beraucuts yka3aHHBIN npeaen GpyHKIum m.22
>' 2X - Bx
o 2/5

o 2
o5



3/2






X—2x 3

271. JlaHHBII Ipenen Ilm 2 IIPH X CTPEMALIEMCS K...
Pt 2 X5 —bX
o 0
o 1
[ ] na
O x
lim 2=
272. Berunciauth yKkasaHHbld npeaen GyHKIuu
y penen gynkwn 2
® 514
05
01
00

5

X
— +1 4

2 5
273 »n  » lim-----------= -

273. JlaHHbBIN Tpeaen

o0

o 1
°
O 5/4

lim
274, T ox +1

Boruncnuts ykazaHHbIi npezen QyHKIHI

® 25

2x+3 2

275. [Jannsri npenen ™M IIPY X CTpEMSIIEMCS K.

00

® e
o 1
0 25

276. Brruncnute ykasaHHBIN npezes QyHKIHHA
o0

X
o]

O -2/3
® 13

277.  Bemaucms yKa3aHHBIH Openen GyHKINH



lim
X_

m3x+5

278. Beraucinuth yka3zaHHbIH npenen GyHKIUU 1
—8x—5



o 13

o 17
® 83
li Ol © X
279. BbrauciuTh ykazaHHbIi npeaen GyHKIUd X s 4)(
1o
2 O 2
3
e 2
2
3
o
2
i X"+ 2
" im
B
280. BIYHUCITUTh YKA3aHHBIH Hpeen (yHKIHNH XN 4 X2 .5
o 3
3
e 4
o 4
4
o
3
2
i 3x*+ 2
281. Ber4uciauTh yka3saHHbIH npeies QyHKInu I m
4 x5+ x+1
VX TL T |
BouucauTh ykasanublii npenen Gynkuun X >X/ « 2
X+yx
282.
o 0
o 1
*
o 4
2x+11ox+1"
lim
283 BbI4UCIIUTE yKa3aHHEI TIpeen GyHKIHN ¥ >- 2% 4+ 3
4 X+ sinxhm
*/X - COS X
284.  Boumcnuts yrasaunsii npegen dbyHkuun
® 4
H 2
285.  Boumcauts yrasaunsii npegen dbyHkuun Iln; k/ X +1
X

IimVx2+2+x

286.  Bomuucmuts yKa3aHHBIH npenen GyHKIUU



.
lim - *
1

287 Boruucnute ykaszaHHbld npeaen QyHKIun > 1

¢ ar

1 Ilm X Sln ~ BpuMcINTh yKa3aHHBIN Opeaen
288 (byHKIl;I(J

X>Z

lim sin 4

289. BeraucnnTs yka3aHHBIH Ipesies GyHKIUN
X
O4/8
o 2
® %
00
.0

. SInX

lim - - —
290. Bouncurs yKa3aHHBIN mpezest QyHKIHI ! A 5

*>0SIn X

791 ” . lim ----------

291. Bemumcmms YKa3aHHBIH npejen QyHKLUH

292. BbrauciuTh ykazaHHbIH Ipeaen GyHKIun I I[tn
x>

°

o)

O na

293. Boruncnuts ykazaHHbli npezet QyHKIHT X Im

>\ 2X

—2
—4
—3

smrzﬁlim -

x>1) X

294. Beraucmars yKa3aHHBII Ipezen GyHKIUH



Ja
Sin x

lim(1 +2 X) x>0

295.  Boluncauth ykasaHHbIH npeaen GpyHKIun

296. IIpaBuiio Jlonurans UMeeT BUJ:
rf)  PX
olim =lim
*>%y g (X) *>%y g'(X)
F(x) F(x)

o lim = Iiml
o0 g(x) > g (x)
o ) (X
o I|mX—= lim
20 =eg()
f) r f(®
4T sy onc By pasu T
2  Hagpy npenen Gyn ==== (ITpaBuno Jlonuransa
y (X>>v?) () Oéﬂly&pw ex

3 r log X
298 Haiiru npeneit ysKim lim--—-— (ITpaBuio Jlomurans)
N

ow X

. et e-2
299  Haiiru npenen dysxunn M 7 T (Tpasmio Jlomuras)
X >0 XN
. limx In x (ITpaBwusio Jlonurans) x >0
1
300. Haiitu npenen pynkImM
Haiirt + X\
m .
301 W peient GyHKun (ITpaBwuito Jlonurans)
X=>W
1
-xX
302.
Haiitu nipenen gynkunun lim -------- (ITpaBuno Jlonurans)
x>t 1—x
303.
Haiiti npenen GpyHkimun lim — - -=—---—-- (ITpaBuio Jlonurans)
SvxXN - X+ 16
304. Haittn npexen dymkmum lim 2 . (ITpaBuio JlormTans)

*Six - 4x +5x-2



1/5
°
305. Haiiru npenen dpykuun lim J - (Ipapuso Jlomurans)
w2 X~ +3x-10
® 28
3
. -1
306. Haiitn npenen GyHKIHn lim . (TTpaBwio Jlomurais)
<~ In X
® 3

307. Haiiru npeaen ynkuuu ([Ipasuno Jlomurans)

308. Ecm npousBoaHas nuddepeHupyeMoil GYHKINH IOJI0KUTEIbHA BHYTPH HEKOTOPOTo IIPOMEXyTKa X, TO OHA [BospacTaeT Ha 3TOM
MPOMEXKYTKE.

309. Ecm npousBozaHas auddepeHupyeMoil GyHKINMHE OTpULaTeIbHAa BHYTPU HEKOTOPOrO MPOMEKYTKa X, TO OHA |y6biBaeT Ha 3TOM IIPOMEXKYTKE.
310. Touxa xo nassisaercs TouKoii makcumymal GyHkimu f(X), eciin B HEKOTOPOM OKPECTHOCTH TOYKH Xo BBIMOJHAETCS HepaBeHCTBO T(X)<T(x1)
311. Touxa x; HaseBaeTcs TOUKO MunumyMa| Gpyskiuu f(i), ecian B HEKOTOPOH OKPECTHOCTH TOYKH X1 BbIIONHsieTcs: HepaBeHeTBo f(x)”.f(i1)

312. MakcuMyM U MUHUMYM (QYHKIUH 00BEIUHAIOTCIOOMMM Ha3BaHHeM! akcTpemymal DyHKIIUH.

313. Jlst Toro, uTo6s! GyHKIMS Y =f(X) MMeIa 3KCTPEMYM B TOUKE Xo, HEOOXO0ANMO, YTOOBI €€ [nponssogHas| B 9TOi ToUKe paBHsIach Y0 (P(xg) =0)
WIMHECYIIECTBOBAIA.

314. Touxu, s KOTOPBIX BBITIOJIHEHO HEOOXOAUMOE YCJIOBHE SKCTPEMYMA, T.€. IIPOM3BOJIHAS PABHA HYJIIO HJIM HE CYIIECTBYET, Ha3bIBAIOTCS
[kpuTHYeckumMu! (UM CTALLUOHAPHBIMHU).
315. Ecmn B xaxoii-1u6o Touke nmeercs 9KCTPEMYM, TO 3Ta TOUKA [KpuTM4eckas|.

316. Haiitukputiueckuetouku GyHKIuMy = *

0
317. Haiitn KPUTHUECKHE TOUKH (DYHKIHH y=x"+1
° 0

4) PaccraBbTe npaBUIIBHBII MOPSIIOK McciaenoBanus pyHKIUKN y=L[X) Ha sKCcTpeMyM:
Haimunpous600uyto

Haiimuxpumuyeckuemouxu gpynxyuu

Hccnedosame 3HaK npou3sBOOHOU Ce6a U Cnpasa om Kaxicoou KpUmuieckot mo4xu

Haiimuskempemymot

318. Ecm dpynxuus y=f(x) nenpeprisna Ha oTpeske [a,b], To oHa MpUHHUMAET Ha HeM [HauGonbluee 1 [HaMMeHbLee 3HAYEHHS.

yA

\

(L} PP

3

3109. o1 A
YA

| -

|
|
|
L
|
i

{

x —
320 Haumenbiniee 3HaueHne JaHHast (byHKLII/IS[ mMeer B Touke X=Db|.
5) PaccraBbTe HpaBHHLHLIﬁ TIOPSAIOK OTBICKAHUS HanuOOJIBIIET0 U HAMMEHBILETO 3HAUYCHIH

Haiitunpoussoanyto
HaliTukpuTHYeCKHeTOUKH (yHKIIHI

Haiitu 3HaueHus (I)YHKI.H/II/I B KPUTHYCCKHUX TOYKaX U Ha KOHIIaX OTPE3Ka U BLIGpaTB M3 HUX HauboJIbIIee £,a,,,5 1 HAaUMCHBIICC £,am,

HawubGonbluee 3HayeHne qanHas GpyHKuus HMeEeT B TOUKe X=b-



2

321. Haiitn nanGonbmee 3naucuue byukunn y= (x-2)%e*na orpeske [0;5].

®  Juauol(0)=4

(0] 7Hau6/(1)=3

O luans/(-1)=1/2

(0] /Han6/(0)='4

322. Haiitn nanmenbmee 3naucHue dynkmmn y=(x-2)’¢*na orpeske [0;5].
O lnawn=JI-2)=0

//u/‘“-=A2)=O
O T vam. = /( 1 )=e-
(@] feal(ff):()
323. Haiiru naubonbluee 3HaueHUE PyHKIIH y=X>- 2X2- TX+4.
[ ]
8

324. Haiitn nanvensmee 3naucaue dyrKmIny=x>- 2X%- Tx+4.

®  Twuw=/(7/3)=-284127
0 Tuam.=(-7/3)=-284/27

1
O Tuunn=J(7/3)=284/c-
O 7Hﬂl/lM:/(7/3):233/27

325. Haiirn nanGonbmee 3naucuue byHKIUH

313
3T3
O_
4
W3
0 .
3
4y[3
O_

326. Haitri nHaumeHbIee 3HaYeHHe ¢ynknm 31/3

4

V\é30
4y13
3

327. Oynkius y=f(x) Ha3pIBaeTCs [Bbinyknoi| BHU3 Ha MPOMEXyTKe X, €CIIHU st TOOBIX ABYX 3HAYEHHH X1, X2 €X U3 3TOro NpOMeKyTKa
[Xe + A2 " TIX.) ¥ T (Xp) BHUNIOTHACTCH HEPABCHCTBO T 1~ === —

<2 ) 2 B

o -

328. DYHKIUMS HA3bIBAETCS BBITYKIION BBE pX| HA IIPOMEKYTKE X, €CIIU JUIs JIFOOBIX IBYX 3HAUCHHMII X1, X2€X U3 3TOr0 IPOMEKYTKA BBITIONHACTCS
+
X X fX f(X
A%+ Sy *5) nuepasencrso f “Jd>
P

329 q)yI;IKI_II/ISI BBbIIIYKJIa BHU3 Ha TIPOMEXKYTKC X TOr1a ¥ TOJIBKO TOr'Zla, KOrja €€ rnepBas IpOu3BOAHAs HAa 3TOM ITPOMEKYTKE MOHOTOHHO Bospacraem.



330 @yHKI_II/Iﬂ BBIITYKJIa BBEPX Ha IIPOMEIKYTKE X TOTa U TOJIBKO TOrla, Korja €€ rnepBas Ipon3BoJAHas1 Ha 3TOM IIPOMEKYTKE MOHOTOHHO [y6biBaeT”.

331. Ecm BTOpasi IPOU3BOAHAS B IbI AU hepeHIpyeMoii (yHKIUHN MOIOXUTEIbHA BHYTPU HEKOTOPOTO MIPOMEKyTKa X, TO (PyHKI[HS BBIIyKIa
[BHM3| HA STOM TIPOMEXKYTKE.

332. Ecm BTOpasi IPOM3BOAHAS IBaXbI AU hepeHpyeMoii (pyHKIUUOTPHIIATEIbHA BHYTPH HEKOTOPOTO IIPOMEXYTKa X, TO (DYHKIUS BBIITyKIa
|BBEpPX| HA TOM IIPOMEXKYTKE.

333. ASMMNTOTOM| rpaduka Gpyskuu y=f(x) Ha3pIBaeTCA NpsiMas, 00NaAOMas TEM CBOKCTBOM, UTO PACCTOSHHUE OT TOUKH (X,f(X)) 10 3Toi mpsMoit
CTPEMHTCSI K HYJIIO IPY HEOTPaHUYCHHOM yJIaJICHUH TOUKH rpaduka OT Havyana KOOpANUHAT.

6) Ormpenenure aCHMITOTHI IpahuKOB QYHKIIHIL:
I'opH30HTa/IbHAS ACHMIITOTA

Bﬁp’l'"l\'ﬁ.ﬂbﬂﬂ}l ACHMIITOTA

HaxonHas acumirrora

Orudaromas aCHMIToTa

334. IMycts pynkuus y=f(x) onpezaeneHa mpu J0CTaTOYHO OOJBIINX X U CYIIECTBYET KOHSUHBIN npeaes GpyHKIHU I Im f (x) — b . Torpanpsvas
yX>y
y=becTb|ropusoHTtansHaslacumnrorarpaduka pyskimu y=f(x).

335. [Tycts dpynkus y=f(x) ompezneneHa nmpu 10cTaTOYHO OOIBUIMX X M CYHIECTBYIOT KOHEUHBIC MTPEEIIbI

lim —Kn ||m[ f (x) b Kx] —b. Torpanpsimasi y=kx+bsiBisiercsi|HaknonnOW|acumirroTolrpadura pyHkimu y=f(x).
XX
XX >'<

336. Hatitnacummroreirpaduradyskimy Y —

O Y=x+1
O Vy=I1
® v=x
O vy=2
Ycranosute cootBeTcTBHE hopMyI mpaBmiaa AudhepeHIIUPOBaAHHS:
CyMmMa MpOU3BOIHBIX ABYX (QYHKIHI
(l/l +rf=«+i

Ipon3Benenre MPOU3BOMHBIX ABYX (DyHKITHIT

(uv) = +VU
YacTHOE MPOU3BOIHBIX IBYX (YHKIIMI

0="

337. IIpousBoanas GpyHKIMU y=4X paBHa.

° 4

338. IIponsBonnast GpyHKIMN y=-2X paBHA.

° -2

339. IIpousBonnas ¢pyHkimu y=16x-5 paBHa.
° 16

340. TIpousBoanas GpyHkmMU y=-4x+5 paBHa.
° -4

341. Bropast nponsBoHas GyHKIuH y=9x° paBHa.



349.

350

351

18

IpousBonHas dpyHKIMYE y=X-12 paBHa.

1

Bropast npousBoaHast QyHKIHH y:4x2-15 paBHa.

8

IpousBonHas ¢pyHkME y=15x+4 paBHa.

15

IpousBonHas pyHkmy y=4x+7 paBHa.

4

Bropas npousBoaHas $yHKIE y=15x° paBHa.

30

TIpousBoanas pynkuun y=9x+11 pasHa.

* 3 2

V=2x"—5x"+7x +4;

ITpousBonHas GpyHKINU paBHa
=3X2-5x+7;

Y =6xe-10x+7;

Y =6xo-10x+4;

Y =6x-10x+7.

IIpousBoanas K ) I paBHa.

EUU- U K) '

IIpousBonnas paBHa.

ITpousBoanas paBHa.



u

— v2.X.
352' TTnovnranuaa chvaeran y -Xe , paBHa
o y =€ (X-2)
. 2
o oy=e(x*+2)
e Y _-Xe"(X+2)
oy X% (X+2)
arcsinx
353. Mpoussonnas pynxmum paBHa
X - arcsinx
2
. /1-X
X -41 - X? arcsinx
. XS/1 - x?
mJ7 - X2 - arcsinx
5 W1 - x?
V1 - x? - xarcsinx
(@] X2 5
354. Y (26 +5):
NDOURROTTHASA VHKTTUU paBHa
oy -4(2¢+5)
. 3
_y-4(2x°+5)
. y-24¢ (23 +5)°
oy -8¢(2x+5)
2.
y= COS"X;
355. IIpousBonHas GVHKINU paBHa
o Y' = sinx ® cosx
o Y' = sinx ® cosx
o Y=C0S2X
o Y'=-sin2x
=sinfex + 3
356. IIpousBonHas bVHKIHH y ) paBHa
o Y =cos( 2x+3)
oy -2cos( 2x+3)
oy =cos( 2x+3)
o ¥ =.2cos(2x+3)
357' ]_lhm/rmnnnﬂq rhvnk‘nvm y paBHa
V'=

o Y xX*+5



vy 2 ln(:

7
358  Tipomssonmas Gpynkumu ¥ = 1
v 7 paBHa
o X*
21
V..
o -2
vi
—\2
., Y=X
f 21
V o .
[ ] Y 4
3 3l
359 [IpousBoanas QyHKIMH V= xmax
17,
A X
VX
3
=—X
4
=1vx
A
360 Mpoussonsas pyskumm paBHa
Asin2 x
2c0s2xe™™*
sin2xe"™*
Zesinz X
361 Tpoussonnas dpyskimn (arCSin 2X) paBHa
2
71- 4%
1
o
71-4%
o 2M1-4x
2
° 144

362. [IpousBopHasspyHKIMM y=3 X 4 paBHa
o 12x

o 4X 3

o  12X°



3
o 3X

363. Hpoussoanasdyrkuun Y — 55 X® pasua

3s Xz

365, >
A X
364. ITpon3poanasdynximu Y — 4x +2x +Xx—5

pasia
o 12X +4x+1

8¢+ 2x — 512 + 4x° +1 8%° + 2x +1
366. Tpoussonnasdynkim Y — (x" —DbhxMN+x+1
paBHa3X4 A 2 —12x+x—2x—1
5x* + 43 + 3% — 2x — 1

4 .3 .2
X+x+x—x—1

e O

(@]
(@]
_xX+1
[pousBonHasdyHKIUH y —— — = ---paBHa
© Ax w WP
. 4 X
F—IT
—4x
367.
° — 5Xx + 8)5

IpoussoaHasbynkimy Y —
[ ]

(

X —b5x + 8) paBHa
6(x2 6(x2

(x— 5x+8).(2x—5)6(x¢ —5x + 8).(2x —
o)

IIpoussonnasdyukuun Y — 0/T— Xpasua

—Xpld- X




X
- 2/4-?

369 IMpousBoxHaspyHKIUN Y — S5ln o/ 2x paBHa
o)

©)

° a/2x
10

o 42X

S_
2 x
5

o [MpousBonHas Gpynkuuu y — In arctgx pasxa
370.V (1 +x %arctgx

« V (xParctgx

= (1+x)
o
V (1 + x ®arctgx
o
— e ?
TMpoussonnas pyrxwm © COS * pasna
o 2 2 2

y'=B6XSINXCOSX2 22

y' = -6X Sin X €0S X
371.

! i 2 22
y' = -2X Sin X CoS X

. 2 22
y' = 3X sin X cos X

—_— ™2 [IpousBogHas

byHKINA y__ cosX paBHa
o , .
y'— —sin 2x
© y' — —2 COS X W Sin Xy’ — 2c0s X m (-sinx) y' —
372.2Cos x
o ye
IMpousBonHas GpyHKUMU =  paBHA
3x
yv—e
373.7
y 3e3X
1
3X
y'—e*
3
y' _3e3x
1
IIpoussonuas ¢yHkuuy Yy — =-==-=
X—3

paBHa

374.



378.

379.

380.

(X -3)°
1
(x-3)”
(x - 3)°
0

X
IIpoussonuas byukuun Y — -====-
X—1
paBHa
1X
x_| (X' 1)2

=

X—1
(x-1)*
_ X
(x-1y?
Tpoussoanas QyHKIUH y=3 X 4 Pagna
12x

ax?

2X?
3x 3

Ipoussoanasdyskuun Y — 55 X®pasua
35, X
)

2%

2
5. vX

Tpoussonmaspynxman Y — 4X + 2X + X — 5 passa
12 2+ 4x +1 4x + 2x — 5 123 + 4x 2 +1 8x° +
2x +1

Tpoussomasdynkman Y — (X — L)X + X + 1) pasua
I +HaC — 2 — 12+ x—2x— 15+ 4 +
3 —2x—1

3 . 2
X+X+x—x—1

_xe+l
Ipoussonnasdyuknun Y — — ----- paBHa
4 X
Xen

l‘/'IZ



IIponsBoaHasbyHKIMK ) — (x —bx + 8)

paBHa

381.
6(x2 - By + 8)5 6(x2

(o "5 8).(2x - 5) s +8).0r-5

o 6(x2-5r+8)@x-5)
Ipousponnasdyukuuu Yy — nla- X X' paBHa

n'4 -xx

n/4 - x*
2x

/4 - x?
X

2M - x X
383. IpousBopHasyHKuuM y — 5In -y/2x paBHa
5
° n/2x
10
° n/2x
5
° 2x
5

x 384. ITponsBoxHaspyHKINN ) — X Sin x pasua
® sin x + x COS x
o) -x Sinx
0 2c0s x + x Sin x
0 2C0S x - x Sin x
385. IpousBopHaspyHKIUM y — X Inx paBHa

1
O x
. Inx+1
o Inx
o -Inx

2
Tpoussoanasdyskun Y — X SIN X pasna

. 2 sin x + x% CoS x
386.



o

o

o

- X sin x
2c0S X + X sin X
2sinx + 4xcosx — X2 sinx

387. Tpoussoanandynxiuu Y — € paBua

388

4?2
262 2
e??

3922

. [IpousBoanasdynkuu y — In x paBHa

X2

-Inx

. Ilpomssonuas pynximn Y — X3 e 2X2 + 3X

@x 2 — 4x + 3)@dx + 2x — 5y 12 +
4y +1) (8x% + 2x +1)

IIponssoanas GpyHkumn Y — 5X3 (.'].!‘._)X2 +
12x + Ty (@x + 2x— 5) (12x% + 4x° +1)
8% + 2x +1) +6X +7X

3

IIponssoanas pyuxun y — IX 12 (X3 —
2)312x2 (x— 2)312 x? 4(x3 — 2)3
Tponssoanas pynxumn Y — 4X3 (:|.2X2 + 4x
+1) (4x2 + 2x —5) (12x3 + 4x22l-)l)paBHa
(8x2 + 2x +1)

* IlpousBopnas GpyHkMu Y — y[x W X, paBHa

2
2
1-

+ 2X + X

2 paBHa

—5

paBHa

5 pasua



394. Ipoussonnas Gpynxuuu ) — 4 — 3 COS X, pasua
° 3sin(x)

o 3 COS X,

o 4x—cosx,

o 4 — 3sin X 395. Mpoussoanas pynxunn Y
— 4X4 — €%, pasma

o -e* 3
16x
© X
16x° —e
° X3 o eX
o IpousBonHas pyHKIHH Y — sin x In x, pasua
arcsin(x)
X o
In(x)
o VI-x2
o |ﬂ(x)

In(x) | arcsin(x)

397. HpOI/ISBOj:[HaSI q)yHKLH/II/Iy —_——=== y paBHa
ctgx
1 + tan(x)?
. tan(x)?
1 + tan(x)?
(@]
o 1+ tan(x)?
o M*)?
398. TIpoussonnas bynxuan ) — 3V X pasua
- X-2/3
1
X2/3
(@]
X2/3
© 1
X2/3

399. Mpoussoanas ¢yrkumn ) — € sin X paBHa

o €e*cos(x)
o €*sin(x)

" sin(x) + e* cos(x) -2 cos(X) sin(x

COS X
400. [ponsBoaHas GyHKIHH - asna
° y ~ p
sin(x) _ 4 cos(x)

© > x4 X5

-2 cos(x) sin(x)
© In(x) arcsin(x)

X

cos(X)



401. npoussonnas dpyrxuun y= 5x2 - sin x paBHa

O

403.

405.
406.

-2 cos(x) sin(x) sin(x) _
4 cos(x)

,X4 x5

g*sin(x) + &* cos(x)

10x - cos x

IIpoussoanas byukuun Y =
1/3
(%)

2 In(x) X

3 223
(x9)

2 In(x) x

2\2/3
)

2 Inx) x X

3 (X2)2/3 *

IpoussonHas dynkuuu Yy = ----- paBHa

1 i
2/Te* > e

2Jx ¢

44
- V X paBHa

X3/ 4

IMpousBonHas Gpynkiuu Y = X € paBHa
-
5x‘e”
5x*

4
5x‘e* + X%

X

IIponssoanas ¢pyukimn Y = -- ---- paBHa

e*e*
e+ x° e
5x*e* + x°e*

paBHa



407. Ipoussonnas pynxiuu Y = 5v X paBHa

1
*4/5
°
1
*3/4
0 13
O *3
0 -

Tpoussonnas dpyrxkmwan Y = COSASX — 1} pasna
° -3sin(3x—1)
2 cos(2x + 3)

cos(X)
3 cos(3x — 1}
[IponsBonnas Gpynkuum ) =------ paBHa
eVII VI IX X
15x* 3
[ ]
0
o]
3Ce"

0 ITpousBonnas ¢pynxuuu )y = 10x + 2 COS X, paBHa
410. 10x° + 2c0s x 30x° — 2sin x x° + 2 cos x 10x°
e — 2C0S X

)
IpousBonnas GpyHKIMHU ) = SiN XVX, pasua COS(X)
sin(x)
o T+
411. 2 y/x cos(x) -/x"
10x° + 2c0s x
[ ]

15x* 3x°
ee
IponsBonHas GyHKIMH Yy — In(x) paBHa
2
X



413.

415.

416.

418.

IpousBoaHas GpyHKIHAK - 7th, paBHa
Abr-7-7tan(x)?

7 — 7 tan(x)?
JX +C

—  7—Ttan(x)?

Tpoussonnas dpyrkman Y — € COS X, pasua

" e*cos(X) - e*sin(x)+c e* cos(x)

— e"sin(x)

e cos(x) — e* sin(x)
1

IIponssoanas pyukiun Y —=--—, paBHa

5% +c
2

*-1/12
2

IIponssoanas Gynkuwm Y — —1=+3X, pasua JI/X
T 4+ 3x +C

—X /2

$32*°

~~J72*

Tpoussoxuas ¢pyuxmm Y — IN X * X, pasua
1+ In(x)

1 + In(x)+c In(x)
1

Iponssoanas pyukiun Y — ===, papHa
X



i (i
—C0S— Xx
4 4

o (1'cos-x
Vitxi

419. Upoussonnas pynxuun Yy — 7 X6 + 2X paBHa
42x° 42%° 42x° 42x°

420. !

IpounsBoaHas GyHKIUH Y — -------]= pasta

5V x
4

58/7
+C
x*
65)8/7
-1/2

X4

(X5)8/7 1
4
5X8/7

421. Tpoussomnas GyHKIHH y— Sin —, paBHa

1 ~*
P 1> +C

Ccos

X
Ipoussoanas Gynkumun Y — €2, pasna

+C
422. J*
1
TE
1
4
TTponssonnas ¢yskuun Y — ---1= paBHa
344X’
2
423.

39/4



X

5/4
X
SN
X2
e
2
’3 5/4
) "
424, 2x
IpousBonHas GpyHKIMK ) —----= paBHa
0 -2/5
® 2/5
0 %
0 0
425. IIpousBonnas GpyHkuuM ) — -=== . ==, paBHa
6V X:
(/)6/5
%
8
3y5/4
. {x')
1,
3o’
O
_ 4x
426. IpousBonHas GpyHkuu ) — COS -- paBHa
4.(4>
- —sin—X
o +C
(4>
sml— X1
(@]
4.(4
R ysml—x |
4.(4>
-—sin—X
° 313)
7
421. ,

MpoidsFonnas ¢ynkuun ) — € paBua

777
|e+c
7,7*

re 47

7ol x

e 3

Ipoussonnas Gynxiuu J — === := paBHa

7
p VX

()™
6

™3

+C

»0
™3
-7/6



XG

(Z)4|3
[ ]
X

190 TIpoussoxHas GyHKIHE Y — — paBna
o %
° %0

1
o
o Ipoussoanas pynxmu Y — Sin 1/4 — 5X pasua

430. _5 cos(V4 — 5x)
2 4 ™4C cos(V4
5 —5X)
T2 Vv-5x+52c08(V4
_ 5 —=5X)
2 V4- 5x -i cos(>/4
925y )

o Ipoussoanas dyrkuwun Y — In , paBHa

431.

w|[F ©»
@w
N

15
_ sin(2x—4)
432. Ipoussoanas pyukuuu Y — € paBHa
2c05(2x —4) e¥%x.

5 cos(V 4 —5x)
2 V4- 5x

1 7
o 3;;(—2-/;74---- 7 —T7tan(x)
2cos(2x-4) e3> 4 +
Tpoussoanas dynxuuu Y — IN(X — c0s3X), pasna
433. 2cos(2x —4) e>@x. 4

o 1+3sin(3 x)
X — €0s(3 X)
1+3sin(3 x)
¢ X-C0S(3X) +c
1+ 3sin(3 x)
5 X-c0s(3x) -C
_BX
634 IMpomnssoxHas ¢pyHkmE Y — --- paBHa
o %
o 3/5
° 5/3

435, Ipoussonnas ¢yukumn Y — Ine+ 1) paBHa



3x2
w’+1+c
3x?
+1-3
3?
+1c

436 Upoussoanas pyuxuuu ) — € paBHa
2c05(2x —4) e>P*. D g7 *3

i) e5“2\ c
) e5-2)(
IIpousBonnas GyHkiuu Y — |n(2 —COS X)

pasaa Sin(x)
437 73— cos(x)

2 - cos(x) +c
sin(x)

2 — cos(x)
sin(x)

2 - cos(x) +c
€

[Tpoussonnas Qynkiuu )) — === paBHa

438

%
X0

e

439 Tpoussonmas pymumm ) — In(3x2 - 2X) pasHa
sin(x)

2 — cos(X)
1+ 3sin(3 x)
X — €0S(3 Xx)
6x — 2
3X—2X+c
6x -2
3xF—2x

Tema: MnTerpansHoe ucuucineHne GyHKINN OJHOM MepeMEHHOM.

440.<DyHKLIHﬂ F(x) HasbiBacTcs  [NepBoobpasHoii] ¢yHkmen i pyskuu f(X) Ha mpoMexyTke X, ecii B KaKA0H TOYKE X 3TOro MpoMexyTka F'
()=f(x).

441. COBOKYITHOCTB BCeX MepBooOpa3HbIX it pyHKIuHK f(X) Ha npoMeskyTke X Ha3bIBaeTCs [HeonpeAeneHHbIM HHTErpaioM oT GyHKIuH f(X) u

0003HavaeTcst \] f (X)dX, , roe J — 3Hak uHTerpana, f(x) — monpiaTerpanbHas GyHkuus, f(x)dx — MoaBIHTErpabHOE BBIPAKEHHE.

7) YcTaHOBHTE COOTBETCTBUE MEXY (HOPMYIaMU CBOWCTB HEONPEACICHHOTO HHTErpaa;

ITpon3sBoHAast OT HEONPEAEIEHHOTO HHTErpaja paBHa IOABIHTEr pATbHON QyHKIIMH



(J f(x)dx] = f( X,

I[I/Id)d)epeHLII/IﬁJ'I HCOMIPCACICHHOI0 HHTErpajia paB€H MOABIHTEIPAJIbBHOMY BBIPAXKCHUTIO

d Jore=Fx+c.
HOCTOﬂHHBIﬁ MHOXXHUTECIIb MOKHO BEIHOCHUTE 3a 3HAK HHTErpalia

Heonpe}:{eneHHHﬁ HUHTErpai oT an(l)(bepenunaﬂa HeKOTOpOfI beHKI_II/H/I PpaBEH 3TOM q)yHKI_II/II/I C TOYHOCTBIO T10 IMOCTOAHHOIO Cllara€Moro

J af(xax=a J f (Xjdx,

Wnrerpan oT anredpanieckoil CyMMbI IBYX (DYHKIIHIA paBEH TAKOM jke CyMMe HHTETPaioB OT 9TUX (QyHKIHUi

8) YcTaHOBUTE COOTBETCTBUE TNIpaBUJIbHOCTUPABCHCTBA YKa3aHHbBIX TaOJIMYHBIX HUHTETPaAIOB:

J Odx

J xdx

12
17+
—+Cn+l
dx x

In| x|+ C

J a*dx

—+ClIn

a
9) YcraHOBHTE COOTBETCTBHE MPABUIBHOCTHPABCHCTBA YKA3aHHBIX TaOJMYHBIX HHTETPAJIOB:
e*dx
e+ C
J sin xdx
—cosx+C
J CO0S xdx
sinx+C
i/\
.. X
arcsin —+ C
a
12, x—a



10) YCTaHOBI/ITe COOTBETCTBUC HpaBI/IJ'ILHOCTI/IpaBeHCTBa yKa3aHHLIX Ta6JII/I‘IHI>IX I/IHTeraJ'IOBZ

J dx
1 X~
—arctg—H C
a a

dz



Inx+slxx+a
dx
COS*x
tgx + C
dx

442. Haurn UHTerpal faHHoH (yHkmy I

A+c 3x°

—X

XX

2y[x+C

3In3
443. Haltu uHrerpan gaHHol ¢yHkuuu 13 xdx
A+c 3¢

33

—X

24% +C

3 In3

444, Hautuunrerpanganson Gpynkouu [ —

1
° 3T
3 s

o — 2"
2+ C

1
3In3

dx

445, Hautuunrerpanganson GpyHkunu J —

o <)o
1
3<In3
. 3



446. HautuunrerpannanHon GyHKIun J 23X dx

-+ C
3<In3
dx

447. HautunnrerpanganHon GpyHKIUU J—- -

1ln 3x-1
6 3x+1
1ln 3x-1

6 3x+1

1in
6

+ln 3x-1
12 3x+1

448. Hautuunrerpanganon GpyHKIuu J

1 2X
arctg5+ C10

+In 16

1
—Inx+
2

2—In X +VJ

dx

42 +1

449, Hawutnunarerpangansou ¢ysakimm [ —.

1 2X
arctg5+ C10

+In 16

11 )
—Inx
+2
—Inx+J2

\'

43U. HauTHHHTETpATIaHHON QYHKIUH | --------------

o -|n|2-X|+C



o -Inl+2x/+C

o Inl1-2x]+C

* -Inl-2x|+C

451 . Haitru unterpan nanuoi gynxuun j cos(3x +2) dx

* 3sin(3x+2)+C
0-3sin(3x+2)+C
o 3sin(3x-2)+C
0-3c0s(3x+2)+C

452. Haiitu MHTErpaj JaHHON QyHKIUH J 33-X

° -3(B-x»+C

o 3Indx+3+C

-2X+7
o-€ +C
2

o 3(B-x)+C

453. Haiitn UHTErpaj AaHHOH QyHKUUH
4x + 3

o -3(8-x)+C
* 3Indx+3+C
o-le™+C
2
3(3-x)=+C

2x,7
454, Haitru naterpan nanuoi pyHKkum €- “dx

J

o

- 3(3-x)=+C3Indx+3+C

-2x+7
- e +C
2

o 3(3-x)¢+C

O

jxe X dx

455, Haitmn UHTErpaj aHHOH QyHKINH



1X2

162x+7+c
2

1 o1
-e +C
2

le+ C

xdx
456. Haiitn MHTErpaj JaHHOH QyHKIUH \]7r_x2
e J1-x*+C
O 2~>+cC

o -1nPB-2x"C
o yll1-X+C

X
457. Haiitu uHTerpai naHHol GyHkunu I—j=

o -€yll1-X*+C

 2"+C

o-"In3-2x" C

o V1-x*+C

J xdx
458. Haitru MHTErpaJl JaHHOH (YHKIMU 3. 2X2

o-eJ1-x*+C
O ox*+c

e -1n3-2x"C
o yl3-2X+C

459. Haiitn UHTErpaj 1aHHOH QyHKIUH J X2e3+5 X

o 4+ €3+5 X+ C
15
-+ e3+5 x3+ C
15

;e3/\5 X3+ C
15

_e3/\5 X3+ C

15

In X
- dx

460. Haiirw nnrernan nanwoit bvAkmim \]

2



o %(Inx) +C
o -¥(Inx)2+C
* Ynx)e+C

2
x+1dx
X+ 2

461. Haittu MHTErpaj JaHHOH QyHKIUH J

o¥(nx)=+C
X2
— +2X+5Inx+2+C

X
---2x+5ln{x+2fC
2

2
. —-2x+5Inx+2+C

XZ
—+2x+5In|x+2+C

462. Haiitn HHTErpall TaHHOH (yHKIUH \JXE 2XdX

1 X 1 . 2X
° “xe”-e"+C

2 4 1
o 'xe=-ler+C
2 4 1
o txeli+len+C
2 4 !
o 'xe+ten+C
2 4 1

463, Hatru mrrerpas ot gy J(2 + 3xJeddx
(6+9x)e'-9+3e*+C
O x+2e*+C
9x-21er+C

(-21+9x)e'+C






dx

X

4-65(.1 Haiitu unTerpan nanpoit GpyHkuuu \J (X3 + 1) In X
X

SR [ e HX+C
4 | 16
x* X
O mmmm v Llnvyo___ v+
4 16
x* X
R VAN I |'o TV, v+
16
o e vl _Inv_______ v o4
4 1R
466. Haiitn HHTErpaj JaHHON cbyHKunn\J dx
o 2In[x+———+C
X +1
2In|x +1| + —+ C
X
2In|x+11--- —+C
X +1
2Inl x +11 +——+
467. Haittu urTerpd AdiHoit QyHKIR 1" --mn ~=mmmmmmmmmeeev dx
4% + 4% - 3
lIn 2 1 71 + 2x+1 +C
° g 4 x 161n D%+ 3
1
1In 2 3 2x-1
4x°+4x - In +C
© 8 X 16 Px+3
2x-1
e NIn8 mg +4x 3 " 16In +C
2Xx+3
. 2 13 2 X -1
o iIn8 4x°+4x+3 ~——In +C
16 2x+3
J 8—  ux
468. Haittu UHTErpaj JaHHOH QyHKIUH X2 X +13

EML 2 4x413
2arctg——+ — In x

22 2
K2 g3

, X -2 1, 2 .
2arctg — ----—In %+ 4 x +13

*

1, .
2arctg —-—1In, - 4x+13
X

13 1

+C



dx
y[X+4x+5

469. Haittn UHTErpaj JaHHON QyHKIUH

Inx+2+tWX+4x+5+C

Inx +2-Vx?*+4x+5+C

Inx+2+ +4x+5+C
Inx-2-VX +4x+5+C

470. Haiiru uHTErpai qanHon Gpynkumu [ —,

8 + 4x - 4xM
e - —aresi™~—-\I8+4x-4x*+C
4 3 4
1 1-2xlc~ ~2"
O —aresin --------------- v8 + 4x - 4x + C
4 3 4
1 1-2x 1le~ ~2
o — aresin ------------ H—d8 +4x-4x+C
4 4
1 d+2x  1f~". "2

| — V8 + 4 - 4X +
4 3 4

471. Wnrerpan Buna J "(Sin X, €0S X)dX MOXeET OBITh CBEJICH K HHTETpaly OT PallMOHAIBHON (DYHKIIMU 3aMEHOM IEPEMEHHOM. ..

X
° t=ctg-
, L
t=siIn
2
§t=eos
X
C =g~

472. Wnrerpan Buna \] "(sin X, €0S XAdX MOJET OBITh CBE/ICH K MHTETPAJTy OT PAllIOHAJIBHON (YHKIMH 3aMEHOH NepeMEHHOM.
. 2 12
sinx= g\ =m
1+tgr(x/2) 1+1-
_1-tg*(x/2) 1-1°
1+tg?(x/2)=1+1°
2dt

€0Ss X

dx—1+12

2dt

=" g2




_: 3
473. Haiiru HHTErpall JaHHOH (QyHKIUH sSIn X dx

€0s*X

€0s X



1 1
3cosXx  cos x

3

COS X
1 1

3cosx COsX » .
474, Haiitu UHTerpa JaHHOH QyHKIHU \]Sln X COS” xdx

sinxsinx
° 3 5
sinex  sinex
O 3 5
sinzx sins x™M
3 5
sinf2 X sins2 X
¢} 3 5

475. Haiitu UHTerpa JaHHOH QyHKIHUU \] sin3xC035XdX

1 1
© COS X ---- C0S 8x + C
4 16

4

—C0S 2X +—c0s 8x + C
4 16

e —C0S2Xx—cos8x+C
16

—sin2x —cos 8x + C
4 16

3X

e

«“

476.XHa171Tn HHTe1;<paJ1 JTAaHHOH (YHKILIMH \]
dx e" +arctge” +C

o -€*-arctge”+C
° e-arctge+C
o arctge+C

2

A77. Haiitn usTerpan nanHOH QyHKUMH \] x3ex
dx
e 132%21a2.0

2 2
o 'Xel+len+C

22
o 'xelle-C

2 2
o xefle+C

2 2

478. OrnpenenennbM naTerpaioM ot ¢pyakuun y =f(x) Ha [a,b], 0603Hauaercs

- J f ( x)dx



o J.f(x)dx
v
o [ fd
_f.f’(-“)dx

b
479 B unrerpane jf ( x)dx Ha3bIBACTCS HYKHUM TPE/ICIIOM.
a

b

480

B unrerpaine J f (X)dX 4ucIio [b| Ha3bIBAETCS BEPXHUM IIPEICIOM.

a
b

481  Ecnmu BhImoNHAETCS PABEHCTBO I F(x)dx j J{(x)dlx rorna
b

a
a>b

b>a
a=h
A>=b

482 Ecmu , TO..

a>b b>aa=b
A>=b

483. Csoiictso \J ar (x)dx = a
aJ f(xrdx
: b
(a - 1)J f (x)dx
i a
& [ fld
ab
2 J f(x)dx

b
484. CBoIiCcTBO J(' W4 g b=

[a
Ja(



o Jf (xx/\dx- J g(x)dx
o Jt (fotxi J g(x)dx

b

485.  VcranouTe npaBmIbHbI 3HAK MATEMATHYCCKHX ACHCTBHI s popmyssr Hbrorona—JleiiGHuua: J fxd — F(b) F(a)

a

1
486. Brruncnuts onpeneneHHbIi HHTErpa J (3X -
4)dx

1

°

487. Bbruuciuth onpeneneHHblil HHTErpa \] X 2 dx
0

® 13
488. BerancanTs onpeneneHHbIi HHTErpai
¢ 214

489. Haiiru miomazs durypsi, orpanmuensoi mummsavn X = yJy, X =0, y = 4.

®  16/3
2
490. Brruncnauts onpeneneHHbIi HHTErpa J
4dx
0
2
491. BeramcianTs onpeneneHHbII HHTErpai J x2
dx
® 813

492. Ecm ¢urypa orpanndeHHa muHUsME X = y/V, X =0,y =4 , Toraa HHTErpai Ui BBIYUCICHHS IUIOMANH GUTYPEl IMECT BUL...
2

o SZ\J 4dx 02
o s=J xdx
01

. S:J(4—x2")dx
0

os=J (x2-4)dx
0

493. Haiiru IUIOIIA/b (PUTYPBI, OTPAHUYEHHON JIMHUAMH Y = . x 2 y—X— yy— 0
® 506
1
a2
494, BbryuciuTe onpeeneHHblii MHTErpa X X
0

® 13



Brruncnauts onpeneneHHbIi HHTErpa

495.

. 12 Ecan (purypa orpaHuueHHa IMHISIMI Y = — y 2. ¥ — % ~ 2 « ¥ — 0, TOr/ja HHTerpaJ Juisl BEIYUCIIeHHs IIowwa i Gurypsl nveer Tema:
496 JuddepennnansHoe 1 HHTErpaNbHOE UCYUCIICHNE (PYHKIINH HECKOJIBKUX MEPEMEHHbBIX.
BULL...

,
497. Haiitn miomaas Gpurypsr , O PAHHYCHHOM JMHNsIMHN ) = 5 R e 2, Yy =X.

4.5

xdx

" Al+3-x

498. BbMHCTHTE onpele/iennbIi HuTerpai I

499, Brruncnuts onpeneneHHblii uaTerpan J
O
e-1
e
e-2
2
e-2

2 2
500. Haiiru wiomaas Guryps ¥ , OF PAHHYEHHOM JMHusIMH ) = 4—x°, y=x - 2%,

z=xInyq----

501. Haiiru wactusie MIPOU3BOAHBIE (HYHKIIHN



f y X 1
2 =Iny- /\222y -

\/ Y

© Moy Y7y =% In X
o Z- :Iny' ’y_

X
o = yx* Zy=x+InX

e e e e Z:X,
yex1

oz =Iny- Xzy-;yx——'F-

« = yx! Z',=xInx

. Iy =yxX 7y =X +Inx

503 Juddeperunaaom |dyHkumm| Ha3bIBAETCS CyMMa IPOU3BEICHHUI [YacTHbIX| IPOM3BOIHBIX 3TOH (YHKIMU Ha PUPALIECHUS COOTBETCTBYIOIINX
HE3aBUCUMBIX |[nepemeHHbIXx|.

504. JuddepenunanompyHKrHa3bIBACTC ..
* dz =7'yAX +Z'yay
* dz=zydx+1Zzdy
. dz, dz.
* dz=dx+dy
dx dy
o Az=dz+ aAx + [3Ay

505. HccnenoBanne GpyHKINH JBYX IEPEMEHHBIX Ha SKCTPEMYM PEKOMEH/IYETCSI IPOBOJUTS I10 CIIEAYIOLICH CXeMe:

Haiitu uactable npousBoansie GpyHkimu *u” .
p i Y]

Pemmts cucreMy ypaBHeHHMI * Y 1 HalTH KPUTUYECKNE TOUYKH (yHKITHH.

Haiitu yactHbie TIPOMU3BOIHBIC BTOPOT'O MOPAJKA, BBIYUCIUTH UX 3HAYCHUA B Kaxa0i KpI/ITI/I'{GCKOﬁ TOYKE U C MOMOIIBIO TOCTATOYHOI'O YCIIOBUA CACTIATH
BBIBO/] O HAITMYUU IKCTPEMYMOB.

Haiitu sxcTpeMyMsI (3KCTpeMasIbHbIe 3HAUECHNS) QYHKIIUH.
O Haiitn MUEIMYM (QyHKIHH.
O Haiitn MakcuMyM (yHKIHH.
506. Haiitn yacTHbIe IPOU3BOHBIE PYHKIMU Z= x3y2-2xy3

0 = Xy7 -2y o= 2y - Bxy’

o 2x =34 - 2%, 2y = 2% - Bxy

o X =3V -y =xPy-6xy°

o X =XV 207y = 2%%y-xyP

507.  Haiitu wactasie nponssontbie Gpyrxumm=1n(x>+2y")
o 7 =ad¢ +2), zy=6yF [(C+2y0).
0 v =2X0¢C -2y%), Z'y= 6y [(x3+2y).



=2 I+ 2%, 2, =y vI(XP + 2y3).
A=xI0C+ 2%, Zy=yy l(x+ 2 ).

508.  Haiftn yactHble nmpoussoansie GpyHkuunx=(1+x>)

2= xy@ Y [+, Zy = (1 +x5)Y In(L +X).
e=2xy(1+ Xz)y I(1+x%),zy=(L-x)In(1 + x2).
2 =21+ 1+, 2 = (1 +x2) In(L + X).
X y
Zx = 2xy(1 + X3 /(1 - X9), Z'y= (1 + X2)y In(1 + X2).
1

509. Haitruuacrusienpoussoansiedynxuun Z = (X - )e~XV

Ix=eXY (1-2x%y +2x), Zy=eV(Cly-x
Zh=eXY (1-2%y +2x), 2A=eV (K /y-x
Z'X=exy(1-2X2y+2x), A=e- V(X y-x

W (1-24y+2x), Zy=eV(Cly-x

HaiitnuactHpienpon3BogHbICDYHKITHH Z — 6
510. 7 7
-2 xye y -2x e
4 o
. -2 xye =x‘e
2
Z -2 xye Z -x’%
\ y
Z
- m2 x
X xye y
~€
Z X
HaittnuactHpIeIPON3BOAHBICDYHKITHH - ')
511.
z
Z 1
' VAl
z “y
\
HaiiTnyacTHBIENPOU3BOAHBICDYHKIIUH /Z—¢6
512. v 1 v
z ’ Zy
X V=__

e-



z Ly- I :l.X y/

XX Y=
v . v
XX o
ye/ X

X Xx 1y

513.

HaifTigacTHEICTPOR3BOAHBIe QYK TN

aZz X

oz, —czzy—axzy—byz,—cz

Haiitnuactasienpon3BogHbIePyHKITUH
51,0 L

x —b6x +8yz’y—4+ 8X
, —6bx+yzy—4+8X
7 '—6x+8yz,—1+8X
"—x+8yzy—4+8x

JA

X
+4y+8

z axbe+cz

Xy

Z— y—axzy—bz,—czy—a

VA
X HaiiTnuactTHbIenpor3BOIHbIE(YHKIIU In(X + 2 y - 4)
L. ,
" X+2y—4 X+2y—
1 2y 4
2
Z - zy X+ 2 y -
X 1 4
] 2
y
X+2y—
Haiituuactrpienpousoausiedyskun’ AS X~ + y2
| X+ Zy-—! 2_2X 7 x3+y£
XY XXX LINE +y ), XX Ayy+ XA
(*+y L
CH L IXYP XXX LY ) f X2 +y?

< X +yy+X+1J

yly 1

VY

Y—2XY —2
Y

+v )2

)7

V6



22
X
- +y
X X
2+ 1 2
y V' T extyTy 7
2 x + 22
o Z V _x + 2X
X X X, 2, Y
+ + +
Y y (e (x™Hy
z X 4 ye
HaiitnuactHeienipon3BogHbIepyHKIIMH ———
517.
x(
z = 1
-1+ e
Z Z\ - (
—e 1
zX - 1 +
e’
ZX - 1 +
e’
HaiitnuacTHIEIPON3BOJHBIC)YHKITH ZI—X y
518.
o W —3yz,—2y?
7 2 2 3
x =xy Zy=2yx
2 2 3
=3xy Z,=x
2% 2 2fu3
=xyz=2x
v Xz=Xxy
HaiiTnuacTHbIENPOM3BOIHBIS(YHKIIH Y— y
519.
2
z v -1
X
z
X
z
X
Z
X

Tewma: Psp.

X
Zy___zyﬂ
K 1 2 2 zy
x +y +x 17K+ )y Y 7
n -2 .2
2, .2 2, o7
Kx®+y" +x+17k (x™ + )" )2



520. Yncnosbim psnoM HasbBaeTCs GeckoHeuHas [nocn enosaren bhocts| yncen U™, U oo, U e coequnennsix snaxom

w
cnokenns: U] + Uy + 000+ Uy + ... = EU,

521. Yucma U, U ,eee, U ,eee nazpisarorcst [unenam] psina, a wien Uy, - [o6umM wi n-M wieHoM psga.

522.
523.

524,

525. Yucno S Ha3bIBaeTCs [cymmoit| psizia.
Ecnm koHEYHOTO Npeziesna nociie0BaTeIb-HOCTH YaCTUYHBIX CY! e E €CTBYET, TO PSiJ IgaT‘CSI pacxoaswmmcs|.
526. npu U |pacxXoguTtc .

pu

CyMMa HHepBLIX YJICHOB psijia S HA3bIBACTCS |[YacTU4YHON CyMMOﬁ psana.

Psin HaspIBaeTcs |exoasmmes|, €CIU CYILECTBYET |koHeuHblii| peIes MOoCIeA0BaTENbHOCTH €T0 [4acTUUHBIX CYMM, T.€. limSh=S

I'eomerpuueckuii psan |exoamtes| K cymme S=
527. Ecpsig U + Uy + eee + U, + *¢ [cxonnTes MJI/IMQT cymmy S, 1o i psig AUy + AUy + eee + JTu, + *** Taroke [cxoantes 1 MMeEET CyMMy

AS.
528. Ecu psmet U + U + see + U, + 000 1V + V2 + 000 + \/ + eoe ¢ |cxopsates| 1 HX CyMMBI COOTBETCTBEHHO PaBHBI Sj U Sz, TO 1 psi

NPECTABISIIONIMIA CyMMY [JaHHBIX PSIIOB TAKKe [exoguTes|, U ero cymma pasia S + Sy o

520.
530.

Ecmu P CXOAUTCH, TO [cxoauTcal u pan, HOJ'Iy'-IeHHLIP’I H3 JaHHOI'O IIyTEM OT6paCLIBaHI/I$I (I/IJ'II/I HpI/IHI/ICLIBaHI/IH) KOHCYHOI'0O yucja 4JICHOB.

531 Eciu psizt [exonuTes, To npenen ero obmero wiena U ,, ipu 1/ ——— W pasen nymo.
Eciu npeen oGuero unena psiga npu 1/ ——— W ue pasen nyimo, T.e. lim Un D 0" 1o psin |pacxoauTtes|.
n—w

532.

ITycTs nanbl ABa psja ¢ NOJI0KUTEIbHBIMY uneHaMu: E, Uy (1) uVy (2) , IPUYEM YJIEHBI TIEPBOTO PAZia HE IPEBOCXOAAT YJICHOB
Broporo, T.e. npu mobom [1 U , <V, - Torna: a) ecin |exoanten psix 2. To cxomutes | psin I; 6) ecin pacxomures psix 1, To [pacxoautes| u psin 2.

w3

[MoncuuraTh cyMMy nanuoro psiaa E * ----------

533. =
0 0

o] 1
o] -1
° X

W an +1

534 IMopcuuraTh CyMMy JaHHOTO psiga "="

na
0
1
%

O O O e

Wl

Hs

535 IMoacuutaTh CyMMy JaHHOTO psiga "="
0

0
0 1
° na

-1

'

|9

536 TMopcuuTaTh CyMMy JaHHOTO psiga "="
0

0
¢} 1
0 2

° na



537.

538.

e O O

539.

e OO O

540.

O

541,

OO e O

542.

OO e O

543.

OO O e

544,

Ion S

-1
11/36

-11/36

X—
n

3n®
IMoxcunuTaTh CyMMYy HAQHHOTO psiia
0
1

-1

Ja

n(n-1)(n

IloacunraTe CymMMy JaHHOTO psijia
0
1
-1

Ja

n
JlaHHbII j:t 1 .
Cxonurest
Pacxonurcs
VYCIIOBHO  CXOIUTCS
Y CII0BHOPACXOAUTCS
oT

Jlannblii pj
Y CcnoBHOPacXoaUTCS

Cxonures
Pacxoaurcs
YCIIOBHO CXOASIINICS

X1
S-m ;=1 njn +
1

n
JlaHHBIi psn

YCIIOBHO PACXOAUTCS

Pacxonurcst
YCIIOBHO CXOJHTCS

CXOIUTCS
7n
ED)

S
5e+f

. 1
JHannsii psg "

YCIIOBHO CXOJUTCS
Pacxonurcs
Cxonurest

YCIIOBHO PacXOIUTCS

1 ,
nS_l w/(2n - 1)(2n
+1)

JlaHHBIH psn

2)



YcoBHO pacxoautes
Pacxomurcs
Cxoaurest

YCIIOBHO CXOOUTCA

L sm

545 27

nl o7

JlaHHBIH psin

WTBQCXOL[MTW

YCJIIOBHO CXOOUTCS

CXOOUTCA

L (1) ¢
JlaHHbIH stz -t

Yci10BHO pacxoauTcest abCOIOTHO
CXOAUTCSI PACXOJUTCS YCIIOBHO

CXOOUTCA

3

547 X(-1y 1

O ™~

HMauusnii pag "~
YcinoBHO pacxonures
Cxoaurest

a0COJIFOTHO CXOIUTCS
YCIIOBHO CXOUTCS

1
Januwii psag "
YCII0BHO pacxoaures

Pacxomurcs
Cxomurest
YCIIOBHO CXOIUTCS

Tema: Iuddepennmanbablie ypaBHEHHS.
549, JuddepeHnnanbHpIM ypaBHEHHEM Ha3bIBACTCS |ypaBHeHUe|, CBSA3BIBAIOIIECE HCKOMYIO |dyHKUMIO| OTHOM MITH HECKOJIBKHX |nepeMeHHbIX|.

550. Ecnu nckomas doyHkuma] 3aBUCHUT OT OJIHOM [nepemenHoit|, TO U depeHInanbHoe ypaBHEHHE Ha3bIBACTCS |06blkHOBEHHbLIM|, €CITH OT
HECKOJIbKUX — TO YpaBHEHHEM B YaCTHBIX [lponsBoaHbIA.

551. 3aaya 0 HAXOXKACHUH PELICHHST HEKOTOPOro AudichepeHunansHOro ypasHeHus Ha3hIBAeTCs 3a/1a4cii [MHTerpuposaHns TaHHOTO
i depeHInanbHOro ypaBHEHHS.

552. I'paduk perenus auddepeHIINanTbHOT0 YpaBHEHUS HA3bIBACTCS |MHTErpansLHomn| KpUBOI.

553. ¢B pemenny nuddepeHIHaTLHOrO ypaBHEH s HCTIONB3YETCs HaYalbHOE 0003HAYEHHE. ..
° —

dx

dx
PR ddy
dx

Y Y =

554,  Pewennem narnoro b depernIATEHOTO ypaBHerns )’ = ) ABseTcs.
* y=+e'e

Oyu:d

oy



o y=e'¢e

o y=—=ece"
o y=+ete
555. Haiitu obmee pemenue nudpepeHnnatbHoro ypaBHCHHS
y = 2arcSinx + C O v
y=arctgx + C
® y=arcSin + C
1 2

= 2arccos X+ C

2,
556. Haiitu obmee pemenne quddepeHnansHOro ypaBHEHHS] V= (5 + 3y ) )

-1
3(5+
5( 3y) - y+C
D)
X
3G+3y)  UHC
A(y+3x)=x+cC
557.  Haiitu obuee pemenne anghepeHInATEHOTO ypapHe s =2y,
. y=4"cC
° y=Cx
y=x+x+Cy+
cx®
2 ' 21

558. Haiitu obuiee peuenne quddepeHnnansHOro ypaBHEHHS y y +X=1
)

3y?+x*—3=C

o

/Xy/—3y+C:O

y+x—2x+C=0

O

y Y

y=Inx+3+C
5597  Haitru o6mee §GHISHI/IC i epeHInanbHOr0 ypaBHEHHS

_ 1In|X2 + y +.

C

v Injx+3y+ 3
y=Inx+3y+3+
C 1 .2

560. Haitrn o6wee pewenne aupdepenumanbHOro ypapHeHUs Y == + X

X



2 €
- ln]xl

—=x"+3y+C

X

@]
y? = 2x? (1lulx| + C)

yx)=Y X3+ 1(x)
3 +C

X

561. Haiiru obuwee peurerne auddepeHIUaTbHOr0 YpaBHeHHS )

3x%-4=5/o =

0 2y + x2=Cy
y(X) = -y x2+3 I(x)

. 2 e
2y*+3x=Co *

562. Haiitu obwee pemenne quddepeHnnanbHOro ypaBHeHUs V™ Xe

e~=x2+Cyo 7
/

2 Al
_2 %
y—e*C u—-
20 x'
oI = (2 + )N
-
*\ — e
y(*) =-y
563.  Haiitu o6wee pewmenne auddepenunansroro ypapuenns ~ — 2X + X

y(x) =4 x* + 47
e

' =x2+Cyo
21° +3x =
ERRCNr -1
5643.]]31_%%17@;4 obiee perrerne auhepeHIIMaTbHOTO YPaBHEHUS

° +C

C

J

o =x"+Cy
2
0y ="t c)-e-

[(’ - —x_j
2
fII-TA

565. Haiitn obmee pemenne quddepeHnnanbHOro ypaBHeHus ) = =======
X_

e y(x) =x + 2In(x — 1) y(x) =4 X3+ X

o ° +c



y(x) T T
o +C

y(x) =Y x% + In(x)

o +C
566.  Haiiru o6mee pemenre uddepeHIHaIbHOr0 ypaBHEeHUS y' — 3x
y(x)=x + 21n(x- 1)+C
V) =-yX+X2 +C
y(x) = -1
+C
v =y x*
567. Haiitu obmee pemenue auddepeHnnanTsHOro ypaBHeHmy' ----- — X

y(x) =T ** + H*) +C y(x)=x + 21n(x- 1)+C
* Y =X+ X

+C
(e} _ 2
y)=yX
+C
o 568. Haiiti yactHOe pemeHne U pepeHIManbHOr0 YpaBHEHUS, YAOBICTBOPSIOINM HadaJIbHBIM
YCIIOBUSIM

y”-10y' + 259y — 0 y(0) — 2; y'(0) —7;

* yx)= 2¢>* — 3¢’x
o y(X)=x+ 21n(x- 1)

V(x)="7x*+ 1n(x)
yx)=Y X?
Haiitu o6imee pentenue qudpepeHnuanbHoro ypapHeHus ) — 25 y— 0
*«y—ClF+Ce
o y—Ce
o y—Ce>+Qe>
o y—Qe-+Ce

570 Haiitu yactHoe penienue audhepeHInanTbHOT0 YpaBHEHNUS, YIOBICTBOPSIOIMM HAYa bHBIM YCIOBHSIM
y'—y—2y—0, y0)—2, y(@0)—1
o y— C65 x

o y—Ce>+Qe>

o y o Qe_5X + Ce/\iX

* Mx)=e™+e™

571. Haiitu yactHoe penienue audhepeHIInanbHOT0 YpaBHEHNUS, YIOBICTBOPSIOIMM HAYaTbHBIM YCIOBHIM
y'—y—0, y(0)—2 y(0)—0

o y—C.ex+Ce"

o y—Qe->+CeM

o y{x]=X*+¢"

° y(x)=2

KII) Haiitu yactHoe perienne audQepeHIHanbHOr0 ypaBHEHHUS, YIOBICTBOPSIIOUIMM HaYalbHbIM YCIIOBUSIM
y-4y'+ 4y =0, y@©0)=1, »'(0)=3

Y y(x):ek + erx

O VYM=2

0 y)=e + e
O y=Ce®+ Cre™



573. Haiitu YaCTHOC pCHICHUC I[I/I(’p(’pepeHI_[I/IaHLHOFO YpaBHCHUS, YAOBJIICTBOPAIONINM Ha4daJIbHBIM yCIIOBUSM
y"+5y'+4y=0, y(0)=2,  y(0)=-5

* HJl e-e*

0 y(x)=e* + e

O y(x)=e* +e™

o YM=2

574 Haiitu yactHoe perrenue andhepeHaIbHOr0 YpaBHEHHUS, YIOBICTBOPSOLUIMM Ha4albHbIM YCIOBHSIM
y"-16y =0, y(0) =2, y'(0)=0

® mlete"

0 y(x)=e* + e~
O yx)=e* + e*x
O y(x)'e'x + e'4x

575. HaﬁTI/I YqaCTHOC peIHCHI/Ie L{I/I(’p(bepeHLII/IaIILHOFO ypaBHeHI/ISI, yﬂOBHeTBOpﬂIOH_U/IM HaYaJIbHbBIM
YCIIOBUSIM

1
y- 2yt +y=0, y(0) =1, y'(0)=3

® v(.r)-e* + 2elt

0 yM=¢? +¢”

0 y(x) =e* +e*x

0 SAx)=e-Ue-1iii’

576.  Haitru uactroe penierne aupQepeHInanbHOr0 YpaBHEHHUS, YA0OBIECTBOPSIOUIMM HaYaIbHbIM YCIIOBUSAM

y" +5y' + 6y =0, y(0) =1, y'(0)=-6

® y(x) =-3e-F + 4e-*
O yx)=e*+ 2ex
O yx)=e* +e~*
O yx)=e* +e*x

577. Haiitu yactHoe pemienue and depeHInanbHOr0 ypaBHEHNUs, yI0OBICTBOPSIOUIMM Ha4a IbHBIM YCIOBHUSIM
y"-10/ + 25y = 0, y(0) =0, y'(0)=1
*  y(x)=e™x

0 y(x)=e” +e”x
Oy(X) = -3¢’ + 4"
0 y(x)=€" + 2¢'x
S78. Haiitn yacTHOE pemenne A epeHInanTbHOro ypaBHEHHs, YIO0BICTBOPAIONINM HaUaIbHBIM yCIOBHAM
y”- Zy. -10y - O’ y(O) = O! y’(O) = 6
y(x) = -A-/TreIDx AJTTe"Cr! +J0x
°
0 y(x)=e™ +e”x
0 y(x) =-3e" +4e’
0 y(x)=e" +2¢"x

579. Hal\/'ITI/I YJaCTHOC peH_IeHI/Ie J:[I/I(b(bepeHuI/IaJ'[LHOFO ypaBHeHI/ISI, y)lOBJ'[eTBOpﬂ}OH_U/IM HadYaJIbHBIM yCHOBHﬂM
9y "-y=0, ¥(0) = 2, »(0)=0
11
X— X

o Hx)=e™+e™x
o Y(X) = -3’ + 4"
o v(.r)-c*+ 2e"x

580 Haiitu yactHoe peuieHue nn@)@)epenunamﬂoro YpaBHCHMUS, YAOBJICTBOPSAIONIUM HavyaJIbHBIM YyCIIOBUSM
y’-3y'=0, y(0) =1, Y(0)=2

Ux) = | + 4¢°*
[ ]

o yx)=e* +e™x
o Ux) = 3e7%k + 4e7%*

F11E y(x)=e® +e°



o y(x)=e"+ 2e'x

581. Haiitu ‘iaCTH(%S)peLLlfHI/Ie un(i)(i)eaﬁﬂulianbﬂoro ypaBHEHMsI, YIOBIETBOPSIOIIUM HaYaJIbHBIM YCIIOBHUSIM
yvry = ) y = s v =

[ ]

o

o SN =3’ + 4%
o H*)=¢*+ 2e"x

582 Haiitu yactHoe perieHue nnq@epeﬂunanbﬂoro YpaBHEHHSsI, YIOBJICTBOPSIOIINM HaYaJIbHBIM YCIOBUSM
y'-4y +3y=0, y(0) = y'(0) =9
31

x)-3€7 1 X—X

Oygz()?) =e? %
y(x) = Ie'*+le

(@)

Yl =y + ye™
583 HaﬁTI/I YaCTHOC peH_IeHI/IC [[I/I(l)(bepeHHI/IaHBHOI‘O ypaBHCHI/ISI, y[[OBJ'ICTBOpSIIOHlI/IM Ha4vYaJIbHbIM yCHOBI/IHM
y"-8y' +16y = 0, ¥(0) =0, y'(0) =

(x)~e X 0 y(x 3e3nl IX—X0O yx)= =e®+e®

y(x) 7 7®
584.  Haiiru vactoe pemenune auddHepeHInanTbHOr0 ypaBHEHUs, YI0BICTBOPSIOIIMM HaYa IbHBIM YCIOBHUSIM
y"-6y-15y =0, y(0) =3, y'(0)=9

I/IX) — A_e(z + 2,\)x+/\_e_(_3 + 21
° 2 2

Ux) = /TIY A% JIFe-At* A
o)
— 22X 23X
Oy(x)=-3e" +4e
Ux)=|+e"o

585 Hai/'[TI/I YaCTHOC peI_HeHI/IC I[I/I(i)(bepeHHI/IaHLHOTO ypaBHeHI/ISI, yZ[OBJ'ICTBOpSIIOHII/IM Ha4vaJIbHbIM yCJ'IOBI/IHM
y"-y'=0, ¥(0) = 4,
Ux) = -p+de-

o y(X):_3e’2x+4e73x
UN=|+4e"0 5 5
11-—-x—-x

O yM=e +e



586 Haiitu yactHOE peuieHue Z[I/I(l)(bepeHHI/IaHLHOI‘O YpaBHCHUS, YAOBJIICTBOPAIONINM Ha4daJIbHBIM yCIIOBUSM

y"-6y-4y=0,y(0) =3, »'(0)=9

y0) = Ae(3 + 2M)X4fe-(-3 + 2/6-)x

V(X) =" JTe(**"b- JIle-1+ A
— -2X -3x
o Y(X)=-3e“ +4e
587 Haiitu YaCTHOC pCHICHUC III/I(l)(I)epeHL[I/IaHLHOI‘O YpaBHCHUS, YAOBJICTBOPAIOIINM HavdaJIbHbIM yCIIOBUSIM
2ym-y=0, y(0) =0, y(0)=1
1y*
o y(x)--2+2c

0 y(X) = -3’ + 4>
y(*)=4-+4e*
J J

(@]
gl1-—X—X
O y(x)=e?+e
588 Hai/'ITI/I YaCTHOC peI_HeHI/IC nn(b(bepeHunanLHoro ypaBHGHI/ISI, yI[OBJ'IeTBOpSHOH_II/IM Ha4dYaJIbHbBIM yCJ'IOBI/ISIM
y"-4y=0,  »y0)=1, y'(0)=0
2
i = ey e
o VM = -2 + 2¢?
o y(¥) = -3¢’ +4e¥11X—X 0
y(x)=e® +e

589. Haiitu obmiee pemienne
”
Ju(PepeHIHanbHOro ypaBHeH S )

+4y'=

* y=Ci+Ces
o y=C6555

o y=C<*+Qe’s
o y=Ce-s

590. Haiitu ob1ee penexne

Ju(depeHInanbHOro ypaBHEH S ) "

+3,—~10y=00 y=Ci+

Cae-15

oy= Ce’-

o y=Ce-5+Ce*
o y=_Ce-s

591. Haiitu ob1ee penenne
nuddepeHIranbHOro ypaBHeHUsI " —

»=0

* y=Ci+Ce

oy= Ce’

o y=Ce*+Ce™
o y=_Ce-s

592. Haiitu ofrmee penreHne

JuddepeHIanbHOro ypaBHeH S ) "

—9y'+20y=0
o y=C+C€X



oy= Ce®-

o p=Cr+Cue*

o y:('e'

593.  Haiiru obuee pemenue muddepermmansroro ypasuenus y — 6y +8 y =0
o y=c+Cye

e y=Ce*+ Ce>

o y=0Qes+ C2e4x

o y=CM

594.  Haiiru obuee pemenne muddepermmansuoro ypasuerus Y + 2 y =0

* y=ci+ce

o y=c™v+ Ce"

oy= ced + Cze4x

oy= Cie-*

595.  Haiiru o6uee pemenue muddepenmansuoro ypasuenns ¥ — 4 y+4 y =0
oy=c+(\e2

oy= C.e*+ Czeix

° vy =e>C+(2X)

o y=Cf-*%

596.  Haiitu o6mee pemenne midpdepenumansroro ypasuennsa y” + 2 y'— 5y — 0
. yf)=_CINN 4+ _Conm

O ybl=_CIN™

o y=Ce™+Cre™

o y:eZXC+ CoX)

597.  Haiitu o6mee pemenne mddepenumansroro ypasuenns " + ' = 0

* y=Ci+(\e

o y=Ce*+Cpe™

o y=Ce>+Ce"

o y = Cie-*

(@)

598. Haiitu o6imee penrenue auddepeniuansHoro ypapaenus ) + 6 y— 13 y=

O ybl_ciet T Ab , _oe-(1 + JIN)x

o
o y=Cre™+ Cpe™

599.  Haiitu o6mee pemenne mupdepenmmansroro ypasnerusa ' + 2 '+ 5y =0

0 U)="e3 N+ (2e-<* >
0 115 </e
o ybl- Cle<-t*r>!



600. Haiitu obmee pemenne quddepeHnnansHoro ypasHenus ) + 5 y= 0

®  y@=_CI+ C2e~™



0 y(X)=_cir™™

0y =Crs+Cpe™

o y = C1e®*

601. Haiitu o6wee pewenne nuddepenumansioro ypasnenus y" + 6 y= 0

®  yix)=Cl+ (2™

O y(x]=_Cl+ C2.,*

o Y(X)=_CJ N

0 y=Ce>+Cye™

602. Haiitu obmee pemenue nuddepeHuansHoro ypaBHCHI/ISIy” —y'— 5 y= 0
y(1+T20)x -y (-1+/20) x

®* y&x)=CIé + C2e?

O y(xJ=_CI +_C2e~*

O y)=_Cl+ _C2e~™

@)
603.  Haiitu o6mee pemenne muddepenumansroro ypasuenns y” + 2y'— 15y =0

® yx)=_Cle? + C2e~™

y(1+T2IN)x -y (-1+ ey x
0 y(x)=_C7¢* + C2?
0 y(x)=_CIl +_C2e™
O
X,(\)f) =1 AHa17m/1 obuiee pemenue nupdepeHInanbHOro ypaBHeHus ) "—2 y' =0
604.
® yi)= ClmOe”
ml1(1+T2)x -’\-(-1+/2F)H
ov(®="* + C2e

0 y(x)=_Cl + C2e~™
O y)=_C7e"t*™n

Haiitu o6imee pemrenne auddepeniuansioro ypapaenus ) + 6 y+t 8 y= 0

605.
® y(x)=_CJ 2+ _C2e™
O y@]=_CIl +_C2e™

O yix)=_CIl +_C2e™
oy(x)-_CINN

606. Haiitu o0ee perrenue andpepeHnaisHoro ypaBHeHI/Iﬂy” —4 y "+8 y= 0
® yx)=_CI NN+ C265M~ s 7+ C2-"

O yx)=_CIl+_C2™

O yix)=_CIl +_C2e™

607. Haiitn oOmee pemenne quddepeHnranbsHoro ypaBHeH s ) "+6 y' — 13 y= 0

 J)=MAN 4 R

O yfx)=_CILNN + _C2nA

O y)= Cl &+ (2e-*

O yx)=_Cl+ _C2e~™

608 Haitru o6wee pemenue nuddepeHuansHOro ypapaenus ) + 2 y— 25 y= 0
cro </m<.c '
0 ybl- CTe<-*"AD- 4 (2e-07 >



0 y(X)=_ClI™M+r. 4+ C2o-2

o Y(X)=_CT7e->+ C2e-*

609 Haitri 06wee pemeHre nudhepeHInaIbHOro ypaBHeHHst" +4=0
* )= Cle™  + (2e™

O yM=_Cle™+ C2e"

OMx)= C7e2ADx 4 (g2l D

0 y(x)__C]A_3+/\x + _C2A3+ AX

OX0 Haiitu oGuee penrenne audpepeHImanbHOro ypaBHeHus ) ) y' +4 y= 0

®  JBI=CIN"™M+C2AN

O yfy=_CIn¥"™+ ¥

O y{x)=_CIs"" + _C2q- N

O yix)=_Cle-*™ + C2e™

61 Haiitu o6mmee pemenne auddepennuansHoro ypapaenus ) + 4 y= 0
® gy CIN+ 2

O yix)=_CI¥~, ot

OUx)=_C7e?M A+ (- A D

0 yf)= Cl e+ C2e™

IpenonaBarenn /

/baxuna A.C.



IlepeyeHb 00bEKTOB KOHTPOJISI M OLICHKH

OcCHOBHEBIE OrneHka
HanmMenoBanve 00beKTOB KOHTPOJISI U OIICHKU MOKAa3aTeJH OLEHKH |  (KOJI-BO
pe3yibTaTa OaJIIoB)
V1 BBHITIOJTHATH ONEpallMy HAJl MaTPUIIAMU U pPelaTh
CUCTEMBI JINHEWHBIX YPaBHCHUH;
v peniaTh 3aJja4u, UCTIOJb3Ysl YPaBHEHUS MPSMBIX U
KPUBBIX BTOPOTO MOPSAKA HA IJIOCKOCTH;
V3 [PUMEHSATh METO bl AU epeHnanbHOro u
MHTErPaJIbHOTO MCUHCIICHHUS,
Y4 emath U depeHINaIbHbIC YPAaBHCHUS, .
P bep P : OnexTponHsbIii TecT | 20 Oamos
Y5
[10JIb30BATHCS MOHITUSIMA TEOPUU KOMIUIEKCHBIX YHCEIT;
31 OCHOBBI MAaTEMaTUYECKOI'0 aHAIN3a, IMHEIHON anreopsl
1 aHAJIMTUYECKON T€OMETPHH;
3 OCHOBBI U (HEepEHITNATEHOTO U HHTETPATHHOTO
ICUHCIICHUS;
33 OCHOBBI TEOPUU KOMIUIEKCHBIX YHCEI
7. Illkana oyenku o0pazosamenbHblX 00CMUNICCHU
bannbt KauecTBeHHas oreHka KonunuecTBennas oreHka
91-100 OTIIUIHO «5»
76-90 XOpO1IO «»
61-75 YIOBJIETBOPUTEIHHO «3»
MeHee 61 HEYIOBIIETBOPUTEIBHO W@2»
6onee 60 3a4TE€HO
MeHee 61 HE 3aUTEHO

Ha 1-3 xypcax HauncieHue 0ajuioB 3a MOCEIAEeMOCTh SIBISETCS 00513aTeIbHbBIM.
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. IllepeyeHpb MCIO/IB3yeMbIX MaTEPHAJIOB, 000PY10BaHUS H HH(POPMALMOHHBIX HCTOYHHKOB

Ocnoenas numepamypa:
Makapos, C.1. Bricmias maTemaTuka: MaTeMaTHYeCKH aHaau3 W JUHEHHas anreOpa : ydeOHOe

nocobue / MakapoB C.M1. — Mocksa : KaoPyc, 2021. — 320 ¢. — ISBN 978-5-406-07864-8. —
URL.: https://book.ru/book/938335

['onuapenko, B.M. DnemenTs! BeiciIel MaTeMaTHKy : ydeOHUK / ['onuapenko B.M., Jlunaruna JI.B.,
PrutoB A.A. — Mockaa : KnoPyc, 2019. — 363 ¢. — (CIIO). — ISBN 978-5-406-06878-6. — URL.:
https://book.ru/book/931506

Jlo6kora, H.W. Beicmas matematuka. Tom 1 : yueObnoe nmocodbue / Jlookosa H.U., Makcumos 0. /1.,
XBatoB FO.A. — Mocksa : Ilpocnekr, 2014. — 580 ¢. — ISBN 978-5-39212-162-5. — URL.:
https://book.ru/book/916095

Jlo6kora, H.W. Beicmias maTtematuka. Tom 2 : yuebHoe mocobue / Jlookosa H.U., Makcumos 10. /1.,
XBaroB KO.A. — Mocksa : Ilpocmekt, 2014. — 466 c. — ISBN 978-5-39213-489-2. — URL:
https://book.ru/book/916096

7.2.2 Dnekmponnuie pecypcol

3bC U3JJATEJIbCTBA «BOOK.RU». KOJUIEKLIMA CIIO http://www.book.ru
9BC U3JIATEJIbCTBA «FOPAMT» http://urait.ru

ObC U3JJATEJIbCTBA «JIAHb» http://e4anbook.com

7.3 lononnumenvuvie ucmouHuKu
Beiciast MaTematuka : ydeOHUK M TPaKTUKYM Juist By30B / M. b. XpurnyHoBa [u ap.] ; moz obuieit
penakuueit M. b. Xpunynosoii, U. U. [piranok. — Mocksa : U3narensctBo FOpaiit, 2020. — 478 c.
— (Bricmiee o6pazoBanue). — ISBN 978-5-9916-9067-6. — Tekcr : anekrponnsiit // 3bC FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/450527
Marematuka. [IpakTukym : yuebHOe mocobue ais cpeHero npodeccuonanbHoro oopasosanus / O.
B. Tatapuukos [u np.] ; nox obmieit penakuueit O. B. TarapaukoBa. — Mocksa : 3naTenbcTBo
FOpaiit, 2019. — 285 c. — (IIpodeccuonansHoe o6pazoBanue). — ISBN 978-5-534-03146-1. —
Tekcer : anextponnsi / OBC KOpai [caiit]. — URL: https://urait.ru/bcode/433902
['onuapenko, B.M. DnemeHThI BbIciIei MaTeMaTuky : yueOHUK / ['onuapenko B.M., Jlunaruna JI.B.,
PrutoB A.A. — Mocksa : KnoPyc, 2019. — 363 ¢. — (CI1O). — ISBN 978-5-406-06878-6.
— URL.: https://book.ru/book/931506

4. MaremaTrKa OHJIalH: cripaBovHas HH(OpManus B moMomrs ctyaenTy: http://smekalka.pp.ru
5. O6mepoccuiickuit MaTemaruueckuii mopraia Math Net.Ru: http://www.exponenta.ru
Tabnuia 4. MaTtepuanbHO-TEXHUUECKOE 00€CTICUCHUE TUCIIUTUTMHBI
Ne i/ MareprajbHO-TeXHUYECKOE 00eCIeUeHHUE 110 AUCLUIUIHHE
1. OoopynoBaHue yueOHOro kaduHera «MareMaTH4eCKUX JMCHMILIHHY
1.1. MIOCAI0YHBIE MECTa MO KOJIMUYECTBY 00YJIarOIIUXCS;
1.2. pabodee MeCTO MpenoaBaTes;
1.3. WHTEPAKTUBHAS JIOCKA;
1.4. KOMIUIEKT Y4eOHO-HATJISITHBIX TOCOOUIA 10 TUCITUTUIHHE.
1.5 MYJBTHMEINIHOE 000pyI0BaHNE,
1.6 00yJaroIue CTCH/IbI,
1.7 y4eOHbIe ToCcoOus;
1.8 y4e0HO-METOINIECKUI KOMIUIEKC;
1.9 MIPE3CHTAINH JIEKIIMOHHOTO MaTepHaa.

2x + 3x = —2.

2X1-Xo+2X%X3=3,


https://book.ru/book/938335
https://book.ru/book/931506
https://book.ru/book/931506
https://book.ru/book/916095
https://book.ru/book/916095
https://book.ru/book/916096
http://www.book.ru/
http://urait.ru/
http://e.lanbook.com/
https://urait.ru/bcode/450527
https://urait.ru/bcode/433902
https://book.ru/book/931506
http://smekalka.pp.ru/
http://www.exponenta.ru/

15X+ x+2x=—4,

AX+X+4X=—23.
11. y+9y=8sint; y(0)=0; y'(0)=-2.
_ &X'-y=1
12. 1 x(0)=1;x(0)=0;y(0)=0;  y(0)=1.
[y-x=0;

13. y"+3y +2y =2t +6t+2; y(0)=-1;y(0)=2.
14. y-y'=10€% y(0)=y'(0)=0; y"(0)=-1.

X+
X'+3x+y=0,y° "y=0;

16. y-y=d4sht; y(0)=1;y'(0)=-1.
17.y7+y=tehy(0)=1; y'(0)=-2.
X
X'+3x+y=0,y" "y=0;

3 e0s X
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