MHNHOBPHAYKU POCCHM
BJIAJJMBOCTOKCKHNU I'OCYJAPCTBEHHbLIM YHUBEPCUTET

PABOYAJS ITPOI'PAMMA
YYEBHOU AU CHUII/IMHbI

OOI1.07 Marematuka

IpOrpaMMBbI TTOJATOTOBKH CIIEIIUATUCTOB CPEIHETO 3BEHA /
KBATU(UIIUPOBAHHBIX PAOOYUX U CITyKAITUX

23.02.01 Opranu3zanus nepeBo30K U yNpaBJiIeHUE Ha TpaHcropTe (10
BUJIaM)/ TEXHUK

dopma 00ydyeHHs: OuHas

Haxonka 2026



Pabouas nporpamma yuebnoro npeamera OOIL.07 MaTtemaTuka pazpaboTaHa B COOTBETCTBUU C
TpeboBaHusIMU Tipuka3za MwunoOpHayku Poccum ot 17.05.2012 Ne 413 "OO6 yTBepKIeHUU
denepanbHOTO  TOCYAapCTBEHHOTO  00pa30BaTENBHOTO  CTaHAApPTa  CPEAHEro  OOMIEero
oOpaszoBaHus", NpPUMEpPHOH OCHOBHOH oOpaszoBarenbHON mporpammoit COO, omobpeHa
pemieHreM (eaepabHOr0 y4eOHO-METOAMYECKOT0 OOBeAMHEHHU MO 00IeMy 00pa3oBaHHMIO,
npotokoi oT 28.06.2016 Ne 2/16-3, denepanbHOTO TroOCyJapCTBEHHOTO 00pa30BaTEIbLHOIO
CTaHJapTa CpelHero NpoQecCuoHaIbHOI0 00pa30BaHMs MO CIEHUAITBHOCTH O CHEIHUaTbHOCTH
23.02.01 Opranu3zanus NEepeBO30K M YIPaBICHUE HA TpaHCHOpTe (MO BUAAM), YTBEP)KICHHOTO
npuka3zoM MunoOpnayku Poccun ot «20» mapta 2024 r. Ne 176.

Pazpaborunk: E.H. fmkoBa, npenogaBarens 1 kaTeropuu

PaccmoTpeHo u 0100peHo Ha 3acejaHud [IUKJIOBONH METOANYECKONH KOMUCCUU
ITporoxon Ne 10 ot «29» urons 2026 r.

IIpencenarens [IMK IInaxoruna B.B.
nOONUCh




COJAEP)KAHHUE

1  OBLIASI XAPAKTEPUCTHUKA PABOYEI IPOT'PAMMBI
YYEBHOM JUCLUAILIUHBI

2  CTPYKTYPA U COJAEP)KAHUE YYEBHOM
JTUCHUIINHBI

3 YCJIOBUS PEAJIU3ALMU YYEBHOI JUCLHUIINHBI
4 KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHMSI

YYEBHOM JUCHUILIMHBI

14
17



1 OBIIASI XAPAKTEPUCTHUKA ITPOI'PAMMBI YYEBHOW TUCIIUTIJIAHBI
1.1 MecTO TMCUHMIJIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl

VYueOnasn

OOI1.07

JUCHUIIIIMHA

Maremaruka

ABIIACTCA 4acCTbIO

obwenpogeccuonanbHoeo y4eOHOTO IMKIIa OCHOBHOM 0O0pa3oBaTEIbHOW Iporpammsbl (janee
OOII) B coorBerctBuu ¢ ®I'OC CIIO mo cnenmansHocTH/Tpodeccun 23.02.01 Opranuzanus
NIEPEBO30K U YIPABICHHE HA TPAHCIIOPTE (10 BUIaM)

1.2 Heab ¥ muiaHupyemble pe3yJbTAThl 0CBOEHM S JUCHMIIIMHBI
[To wroram OCBOCHHS TUCHUILUIMHBI, OOYYarOMIMECs IOJDKHBI MPOIEMOHCTPHUPOBATH
pe3ynbTaThl 00y4deHusi, cooTHecéHHbIe ¢ pesynbTaTamu ocBoeHuss OOII CIIO, mpuBeneHHbIE B

TadJInLE.
Kon YMmenus 3nanus

KOMIIeTeHIIM U
paccMmaTtpuBaTh MareMarudeckwe IMoHsATHS ¥ [loHMMaHwWe, d9Yro OHHH HW T K
3aJjayd B  HCTOPUYECKOM  OKPYXKCHHH — CTPYKTYphl (IIPOHOPLUH, CHUMMETpPUH,

T VUUTHIBaTh YPOBEHb 3HAHWH SIOXH, JOCTYIIHBIE MOCIENOBATEIFHOCTH, 3aKOHOMEPHOCTH)
WHCTPYMEHTHI, TPaKTUYECKUe 3aJadd, KOTOPHIE BCTPEUAIOTCS B TPHUPOJE, HCKYCCTBE,
CTOSITH TIEPEJT JTFOIbMH. My3BbIKE€, TEXHHKE — MW  MaTeMaTHKa|

nomMoraet ux popMaan30BaTh.

OCYIIECTBISATh  YMO3AKIIOUEHHUS,  JIOTUYECKW| 3HAHUA O  JIOTHUYECKHX  OMEepaIusiXx|
MBICITUTh,  CPaBHHUBATh  TOHATHS,  SBICHUS,| (AaHAIN3, CUHTE3, CpaBHEHUE,
CYXJIEHUSI [0 YCTAaHOBJICHHBIM MPaBHIIaM; o0o0mIeHue u 1p.).

12 JEUCTBOBAaTh M0 NPEIIOKEHHOMY alIrOpUTMY, 3HAHUS O TMOHSATUU AJITOPUTMA, €ro
CaMOCTOSITEJIbHO COCTABJISITh IUIaH ACHCTBUU U CBOMCTBaX W BUAAX.
CleZIoBaTh €My IIpH pCEIICHHH YYEOHBIX U
NPaKTUYECKUX 3a/1a4.
AHanm3npoBaTh CUTYAIHIO, BbLIeNATH [OHMMaHne MaTeMaTHIeCKUX TIOHATHH U
CYIISCTBCHHYI0 HHGOPMAIMI0 W YCTaHABJIMBATH (DaKTOB.
B3aUMOCBSI3U MEXKIy BETHUYUHAMH. Banenue MaTeMaTHYeCKHMU|
[lepeBoauTh omuCcaHWe peaNbHON CHUTyallHM Ha|IPOLEAYPAMH U allTOPUTMAaMHU.
SI3BIK MaTEMaTHKH. BHaHMe CBOWCTB reOMeTPUIECKHX
BriOupaTh ajieKBaTHbIC CLIOCOOBI PEIICHUS. ¢duryp u GopmyI, yMeHHE pacliO3HABATH
WuTepnipernpoBaTh TOJMYYEHHBIE PE3yJIbTATHI C| UX HA YePTek,axX, MOJICISIX U B PEATbHOM|

JI3 y4ETOM 3aJIaHHOTO KOHTEKCTA. MHUpE.
AHanmm3upoBartb MOJTy4YeHHBIE pewieHus ullpencraBnenuss O Tpoleccax U
BBIOUPATH U3 HUX pallHOHATIBHOE. SIBICHUSIX, MMCIOIIUX BEPOSITHOCTHBIH]
Jenats BBIBOJBI O MIPUMEHEHUH METOJa PEIISHHUs| XapaKTep, 0 CTaTHCTUYECKHX|
K JpyruM 3agadaM © 00 HCIOJIb30BaHHH 3aKOHOMEPHOCTSAX B PEAILHOM MHpE, 00
MaTeMaTHYeCKHX 3HAHWUM  JUI  pa3peliCHHs| OCHOBHBIX  IOHSTHSX  AJIEMEHTapHOMH
HEMATEeMaTUYECKUX CUTYaIlUH. TEOPHH BEPOSITHOCTEH.
PaGorath ¢ y4eOHBIM  MaTeMaTHYECKUM | 3HAHHE 0 MaTeMaTHYECKHX
TEKCTOM — aHAJIM3UPOBATB, W3BIIEKATH | TIOHITHAX KaK O BAKHEUIINX MOJECIX,
HE00X0IUMYI0 HH(OPMAIIHIO. MO3BOJISIONIUX OIUCHIBATh M HU3yd4aTh
ToyHO ® TPaMOTHO  BBIPAXKATh  MBICIIH C|pa3HbIC MPOIECCHI U SBICHUS. 3HAHUE O
MPUMEHEHUEM MaTeMaTHYeCKOW TEPMUHOJIOTUU U |POJM  MaTeMaTHKd B Pa3BUTUHU

T4 CUMBOJTUKHU. UUBUIIU3AINN U COBPEMEHHOI'0
IIpoBOoHTH KJIaCCH(UKAIINH, Joruyeckue | oomecTBa. Hampumep, oco3HaHre poJTH
000CHOBaHUS, JIOKa3aTelbCTBa MATEMAaTHYECKHUX | MATEMAaTUKA B pPa3BUTHU Poccum
YTBEPKIACHU. MUpA, BO3MOXHOCTb MIPUBECTH
MopenupoBath peanbHBIE CHUTyalldd Ha $I3BIKE [IPUMEpPbI W3  OTEYECTBEHHOH W

MaT€MaTHuKH, UCCICA0BATH IMOCTPOCHHBIC MOACIIN
C HCIIOJIB30BAHUECM MATEMATHUYCCKUX IMOHATUH H

BCEMHUPHON MCTOPUUM MaTeMaTU4eCKUX
OTKPBITMM M MX AaBTOPOB. 3HAaHUE O
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TeopeM, WHTEPIPETUPOBATH MOJTy4YeHHBIN
pe3ynbTart.
Hcnons3oBath ¢dyHKUHOHANBHO-TpaduyecKue

MMpeaACTaBJICHUA IJIA PCHICHUA Ppa3JINYHbIX
MaTCMaTUYCCKUX 3a/a4, IJIs1 OITMCAaHHA U aHaJIn3a
PpCaIbHBIX 3aBHCHUMOCTEH.

CTaTUCTHYECKUX  3aKOHOMEPHOCTSX B
peaJbHOM MHpPE M O PAa3IUYHBIX
croco0ax UX WU3Yy4YCHHs, O MPOCTEUIINX
BEPOATHOCTHBIX MOJIEIISAX.

YMeHHe CcaMOCTOSTENbHO OIpPEACNATh  LEeNN
o0yyeHusi, CTaBUTb U (OPMYIHUPOBATH HOBHIE
3agayy B yu€be M IO3HABAaTEJIbHOM
JIeATeILHOCTH. Y MECHHE BHJICTh MAaTEMaTHIECKYIO
3a1ady B KOHTEKCTE IPOOJIEMHOH CHTyaluu B
JpYruX TUCHUIUIMHAX, B OKpY’KaloIleH >KHU3HH.
YMeHHe CaMOCTOSITENBHO COCTaBIATH  IUIAH,
ANTOPUTM pEIIeHHUS 3a1adyd (WIH €ro 4YacTb).
YMmenue BBHIOMpaTh CIOCOO pemieHus y4eOHOH
3aauyd  (CpaBHUBATh HECKOJIBKO BAapUAHTOB
pelieHus, BBIOMpaTh HawOoliee MOAXOMAIINN ¢

IIpenmernsie 3HaHus. be3 moHumaHus
dbopMyJs, ONpENeICHUH ©  METOJOB
HEBO3MOXKHO  BBIOpaTh MPaBUIBHYIO
crpareruro. Hanpumep, 4To0bI pemmTh
3a[a4y Ha MPOIEHTHI, Hy’)KHO 3HATh, KaK
BBIpAXAaTh MPOIICHTHI B BHJIC
JIECITAYHOW JPOOM W Kak MPUMEHSATH
MIPOTIOPITUH.

MeranpenMeTHbIE 3HaHUS O CTPYKTYpeE
JCATCIIbHOCTH. HOHI/IMaHI/Ie, YTO TaKO€
1eNb, TUIaH, KPUTEPHH ycrexa, Crocod

M1 y4éTOM CaMOCTOSITEIILHO BBIICJICHHBIX | IPOBEPKH. Hamnpumep, KpUTepui
KpUTEpHUEB). YMEHHE apryMeHTHPOBaTh U |ycriexa B 3a/1a4€ MOXET OBITh HE TOJIBKO
KOPPEKTUPOBaTh BapHAHTHl PEIICHUN C YYETOM | KIOITY4YEH OTBET», HO MW  «OTBET
HOBOHM MH(pOpManMu. YMEHHE COOTHOCUTH CBOM |IIPOBEPEH IBYMS criocodamm,
JIEHCTBUS C TUIAHUPYEMBIMU Pe3yIbTaTaMHu. «pemieHre opOPMIICHO TIO LIaramy,

«OIIMOKY MTPOaHATH3UPOBAHBD).
PednexcuBHpie  HaBBIKH.  YMEHHE
aHAJIM3UPOBATh COOCTBEHHBIC OIIMOKU:
HE TPOCTO «s OIUOCS B BEIYUCICHUSIXY,
a «1 omudcs, TOTOMY YTO HPOITYyCTHII
mar  nposepkn  OJI3  (oGmactu
JIOTTYCTUMBIX 3HAYSHHH)».
CocraBnaTth IJ1aH pewenus |['oToBHOCTE ciymiate coOeceqgHUKa U
npoOseMsl (HampuMep, BBIIOIHEHUST MPOEKTa). [BECTH  AMANOT. YYEHUKH  JIOJIKHBI
Y4eHUKH [OKHBI YMETh BBIABUTATh BEPCHH [IPU3HABATH BO3MOKHOCTD
pewmieHus poOJeMbl, OCO3HaBaTh KOHEYHBIH [CYIIECTBOBAHUS  PAa3JIMUHBIX  TOYEK
pe3ynbTaT, BBIOMpPATh CPEACTBAa JOCTHXKEHUS |3pEHUS U PaBa KaKIOIo UMETH CBOIO.
LIEJIN U3 IPEIIOKEHHBIX. VYMeHnue wu3naratb CBOE  MHEHHUE U
BoyiBurate  Bepcun  pemieHUs  IpoOJIeMbl M [apTyMEHTHPOBATh CBOIO TOUKY 3PEHHS U
0CO3HaBaTh (M HMHTEPIPETUPOBATH B CIy4ae |OLEHKY COOBITHH.
HEOOXOJMMOCTH ) KOHEUHBIHA pe3ysIbTar. I'0TOBHOCTH KOHCTPYKTHBHO pa3periaTh
BreiOupats  cpeacTBa  JIOCTHXKEHHS  1ENU U3 |[KOH(IMKTHI TOCPEIICTBOM yuaéra
MPEJIOKEHHBIX, a TAKK€ CAMOCTOSATENBHBIN WX [HHTEPECOB CTOPOH U COTPYAHHUYECTBA.
MOMCK. VMeHHne C¢ J0CTaTOYHOH ITOJIHOTOH H
M2 SIcHO W TOYHO M3MaraTth CBOIO TOYKY 3PEHMS Kak [TOYHOCTBIO BBIpaKaTh CBOM MBICIH B

YCTHO, TaK M TMHCbMEHHO, TPAMOTHO TOJB3YSiCh
S36IKOM MaT€MaTHKH.

MoaenupoBatb peajibHbIE CUTYallUH,
UCCIIEIOBATh MPOCTPAHCTBEHHBIE MO/ICTIH,
MHTEPIPETUPOBATH MOTYYEHHBIN pe3yIbTar.
AHanm3upoBaTh, CpPaBHUBATH, KJIACCU(UIIMPOBATH
1 0000m1aTh (haKTHI U SBICHUS.

OcymiecTBisAiTh BbIOOp Hambosee 3(deKTUBHBIX
CHOCO0OOB pEIIeHUs 3aJad B 3aBHUCUMOCTH OT
KOHKPETHBIX YCITOBUM.

COOTBETCTBUU C 3aja4aMU U YyCIIOBUAMU
KOMMYHUKAIIUH.

BHaJIeHI/Ie SA3BIKOBBIMU CPEACTBAMU —
YME€HHUE  ACHO, JIOTUHHO HW  TOYHO
nusjgarartb CBOIO TOYKY 3pCHUA,
HCIIOJBb30BAaTh aJCKBATHBIC SA3BIKOBBLIC

CpencTBa.
Hagwiku MO3HaBaTeJIbHOM
peduiekcrn — OCO3HaHUE
COBepIlIaeMbIX JIEUCTBUN u
MBICITUTENEHBIX MIPOIIECCOB, 170

PE3YyJIbTAaTOB U OCHOBaHHﬁ, T'paHuI]
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CBOCIrO 3HAHHA W HC3HAHHSA, HOBBIX
IMO3HABATCIIbHBIX 3aaa4 M CPCIACTB HX
JOCTHIXKCHUS.

M3

IInanupoBars u BBITIOTHSTH yuebHoe
WCCIIeIOBAaHNE UM YUEOHBI MPOEKT, MCTIONb3YS
MOJEIH, METOABl M MpHUEMBI, aJCKBaTHbHIC
HCCIIeIyeMOil mpobiieme.

Bribupats u HCIIOJIb30BaTh METO/IBI,
COOTBETCTBYIOIINE paccMaTpUBaeMoil mpobieme.
PacriozHaBaTh M CTaBUTH BOIPOCHI, OTBETHI HA
KOTOpbIE MOTYT OBITh IIOJy4YEHbI IyTEM HAY4IHOTO
ucclieToBaHus, POPMYyIUPOBATH BBITEKAIOIINE W3
WCCIJIEJOBAHNUS BBIBOJBI.

Hcnons3oBaTh METOBI MaTEMaTHYECKOTO
MOACIUPOBAHUA TPU HUCCICAOBAHUHN KU3HCHHBIX
SBJICHUI U PElIeHUH UCCIIEIOBATENbCKUX 3aau.
IIpumenATH JJIEMEHTHI MaTEMaTHYECKOTO
aHaIN3a JUId ~ WHTEpPIpETaliM  PE3yJIbTaTOB,
MOJIyYEHHBIX B XOJIe YUECOHO-HCCIIeI0BATEIbCKOM
paboTHL

CocTaBIATE CTPYKTypy M NPUMEHATH IpaBHia
0o OopMIICHUS UCCIICAOBATEIbCKOH U  TPOCKTHOMH
paboThI, paCKpHIBATh 3TAIBI TIPOCKTA.
@opMynHpOBaTh  TEMY UCCIEIOBATEIbCKON U
MIPOEKTHOM paboTsl, JTOKa3bIBaTh eé
AKTYaJIbHOCTh. Ymenue ux IIPUMCHSTD,
MIPOBOJIUTE JOKa3aTeIbHBIE PACCYKIEHUS B XOJE
pelIeHus 3a1ay.

MaremaTuyeckue MOHATHUS KaK MOJENH,
MO3BOJISAIONINE OMKMCHIBATH WU U3ydyaTh
pa3HbIe MPOLECCH U ABJICHUSL.

Metonpl 1OKa3aTeNbCTB M ANTOPUTMBI
pemienuss.  CraHpapTHele  NPUEMBI
pelIeHus palliOHaIbHBIX u
UppaLrOHAIbHBIX, [IOKa3aTeNbHBIX,
CTETICHHBIX, TPUTOHOMETPUYECKUX
YpaBHEHUH W HEpPaBeHCTB,  HX
cucreM. [IpencraBnenuss 00 OCHOBHBIX
MOHATHSX MaTEeMaTH4eCKOro aHaau3a U
150, CBOICTBAX, YMEHUE
XapakTepu30BaTh MOBeACHUE (YHKIWH,
WCTIOJIb30BaTh MOJTY4YEHHbIE 3HAHUS IS
ONMCaHWA M  aHaUU3a  peajbHbBIX
3aBucumoctei. [Ipencrasienns 0
mporeccax M SIBICHHMAX, HMEIOIIUX
BEPOSITHOCTHBIN XapakTep, 0
CTaTUCTUYECKHX 3aKOHOMEPHOCTAX B
pealbHOM  MHpe, 00  OCHOBHBIX
MNOHATHSX ~ DJIEMEHTapHOW  TEOpHH
BEPOSITHOCTEM.

M4

YMeHue HaxoauTh HH(DOPMALMIO B Pa3IUUYHBIX
UCTOYHMKAX, TMPEACTABIATh €€ B MOHITHOU
dbopme. VYMeHHE KPHUTHYECKH OIIEHWBaTh U
UHTEPIPETUPOBATh  UHpOpPMAIMIO.  YMEHHE
CaMOCTOSITEJIbHO CTaBUTh 3aJady, HaXOAUTh
crocoObl €€ pelleHHs, KOHTPOJIHUPOBaThH U
OLICHHUBAaTh pE3yJIbTaThl CBOEH IO3HABATEJIbHOU
JIeSITENIbHOCTH.

ITonmMaHne MaTeMaTUYECKUX MOHSITHH ]
(hakToB.

Brnanenue MaTeMaTHYEeCKUMH
MPOIIETyPaMH U aJITOPUTMAMH.

BHaHue CBOWCTB FEOMETPUUECKUX|
¢uryp u popmyI, yMeHHe pacrio3HaBAaTH
WX Ha YEpTEkKax, MOJIEIISIX U B PEATBHOM
MHUpE.

M5

CoOimoaTh TpeOOBaHMS TEXHUKH 0OE€30MaCHOCTH,
THUTHEHBI M pecypcocOepexeHus mpu padore co
CpeacTBaMu uHdopmaTuzauuu. Vckatp
MHQOPMAIMIO ¢ TPUMEHEHHEM IIpaBHJ IIOMCKa
(moctpoeHmust  3ampocoB) B 0a3ax  JIaHHBIX,
KOMITBIOTEPHBIX CceTsax, HEKOMITBIOTEPHBIX
UCTOYHUKAX  MHpOpMauuu  (CIpaBOYHHKAX,
KaTajorax, oudmorekax). Co3naBaTh
UHPOPMAIMOHHBIE 00BEKTHI C TIOMOIIIBIO CPEJICTB
UKT, B ToM uncne 1y 0pOpMIICHHUS pe3yIbTaToB
yaeOHOI paboTsl. OpraHu30BHIBATH
WHIUBUTyalIbHOE WHPOPMAITMOHHOE
NPOCTPAHCTBO C  MCIHOJB30BAHHEM  Pa3IHYHBIX
CpeACTB LU(PPOBBIX TEeXHOIOrui. Mcnoiap30BaTh
puoOpeTEHHbIE 3HAHUS u YMEHUS B
NPaKTUYECKONW JAEATENIFHOCTH M TOBCEJHEBHOM
JKU3HM 7Sl peUIeHus] 3ajad, Hampumep, A

[IpencraBienus o poau uHPOPMALIUU U
CBSI3aHHBIX C HEH IIPOLIECCOB B
OKpY’KaloIIeM MHPE.

3HaHusg 00 YCTPOWCTBE COBPEMEHHBIX
KOMIIBIOTEPOB, TCHACHIUAX Pa3BUTHUA
KOMITBIOTEPHBIX TEXHOJIOTUH, TOHATUU
«OTIEpallMOHHAS CHCTEMa» M OCHOBHBIX
(YHKIUSX ~ OMEPalMOHHBIX  CHCTEM.
3HaHus HOPpM HHGOPMAIIMOHHOW ITHUKH
W TpaBa, TMPUHIMIIOB 0OeCrevYeHus
UHGOPMAIUOHHOM Oe3omacHOCTH,
Ccroco0OB W CPEACTB  OOECTICUECHMSI
HaAEKHOTO (hyHKIIMOHUPOBAHUS
CpEICTB UKT. CucremaTuzauus
3HaHUN 0O MaTeMaTUYeCKNX OOBEeKTax
WH(POPMATHKH, YMCHHE CTPOHTH
MaTeMaTHyecKre 00BEKThI, B TOM YHCIIE
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PpEUICHUA yT-Ie6HLIX 3ajaad, HCCIICIOBAHHUA
00BEKTOB n IIpoLECCCOB C IIOMOIIBIO
KOMIIBIOTCPHO-MATCMATUYCCKUX MOJCICH.

JIOTHYECKHUE (DOPMYJIBI.

Mé6

CdopMupoBaHHOCTD TIPEACTABICHUH O MPOIIeccax|
U SIBJICHUSX, IMEIOIINX BEPOATHOCTHBIA XapaKTep,
CTaTHCTUYCCKUX 3aKOHOMEPHOCTSX B PEAIbHOM
MUPE, OCHOBHBIX MOHSATHIX JJIEMECHTAPHOU TCOPUH|
BEPOATHOCTEM.
Brnagenne HaBBIKAMU HCIIOJIB30BaHUS TOTOBBIX|
KOMITBIOTEPHBIX TIPOTPaMM IPH PEIICHUY 3a/1a4.

ChopMHpPOBAaHHOCTh  MPEIACTABICHUH O
MaTeMaTHYECKUX TTOHSTHAX KaK|
BRXHEHIINX MaTEMaTHYeCKUX MOJETIIX,
MO3BOJIAIONINX ONUCHIBATH M H3Y4YaTh)
pasHble  TPOIECCH W SIBIICHUS.
ChopmMupoBaHHOCTh TPEACTABICHUH 00
OCHOBHBIX TOHATHSAX MaTeMaTHYECKOTo
aHalmM3a W WX CBOWCTBax, BIaJAeHHUE
YMEHHEM XapaKTephu30BaTh ITOBEICHHUE
(GYHKUMH, MCTIONB30BaHUE MOTYYEHHBIX
3HaHWW 711 ONHCAaHWA W  aHaIW3a)
peatbHbIX 3aBUCUMOCTEH.

M7

YMeHue MOJeTupoBaTh  peanbHble  CHUTYallWH,
HCCIIEIOBATh MOCTPOEHHbBIE MO/JIENH,|
HUHTEPIPETUPOBATE MOITYYCHHBIN pe3ybTaT.
YMeHue coCTaBlIATh BEPOSTHOCTHBIE MOJIENU IO
YCIIOBUIO 33aJa4d M BBIYUCIATH BEPOSTHOCTH
HACTyIJIeHHsT COOBITUH, B TOM 4YHCIE C
npuMeHeHueM  (opMyln  KOMOMHATOPDHKH |
OCHOBHBIX TEOPEM TEOPHH BEPOSITHOCTEH.

YMeHue xapakTepu3oBaTh MOBeIeHUE (DYHKIWH,
UCIIOJIb30BaTh MOIYYEHHBIE 3HAHUS U1 ONUCAHHS
Y aHaJiu3a peajbHbIX 3aBUCUMOCTEH.

YMeHue cpaBHUBaTh ~ HECKOJIBKO  BapHaHTOB
peleHus 3aJa4H, BBIOUPAThH HaunOonee
NOJAXONAIMM € YYETOM  CaMOCTOSITEIBHO
BbIJIEJICHHBIX KPUTEPHUEB.

‘YMeHune nporHo3upoBaTth BO3MOKHOE
JanbpHeilee pa3BUTHE MPOLECCOB, COOBITUN U UX
MOCNEACTBUA B AHAJOTHYHBIX WM CXOJHBIX|
CUTyalusiX, BBIIBUTaTh NPENINOJIOKECHUS 00 HX
Pa3BUTUH B HOBBIX YCJIOBUSAX H KOHTEKCTAX.

[IpencraBnenus o MaTeMaTHYECKUX|
MOHATHUAX KaK O Ba)KHEHIINUX MOICIAX,
MO3BOJISIONIUX OIMUCHIBATE W H3YyYaTh
pasHbie MIPOIIECCHI u SIBIICHHSL.
3HaHUS OCHOBHBIX TeopeM U (Qopmy,
yMeHuUe X MIPUMEHSATb.
[IpencraBnenus o HEOOXOIUMOCTH
JIOKa3aTeJIbCTB npu 000CHOBaHHUY
MaTEeMAaTHYECKUX YTBEPKACHUH W POIH
aKCHOMATHKH B MIPOBEICHHH
NEAYKTUBHBIX PACCyKICHHI. 3HaHUSA 00
OCHOBHBIX MOHSTHSIX MaTEMaTHYECKOTO
aHalmM3a W WX CBOWCTBaX, YMEHHE
XapaKTepPHU30BaTh MOBEICHUE (DYHKITHIA.

M8

YMEHHUSI paboThl C TEKCTaMH MaTeMaTH4eCKOTO
XapakrTepa: aHaJIU3UpOoBaTh, BBIAEIATH IJIABHOE,
JieNiaTh BBIBOJBI, apIyMEHTHPOBAaTh COOCTBEHHYIO
MO3ULIHUI0, IPUMEHATh IIOJYyYEHHbIE 3HAHUS HA
ITPaKTUKE

3HaHuE A3BIKOBBIX CpCaACTB

M9

YMeHue aHanu3upoBaTh W OOBSCHATH CBOH
JIeHCTBHA. YMEHHE IPUMEHATh  Pa3INUHbIC
CHOCOOBI  KOHTPOJNSL CBOGH JIESTETHHOCTH (I10
wiaHy, oOpasilly, aHaJOruu, OTBETY, CXEMe),
MIPOSIBISATH TOTOBHOCTB K B3aHMOKOHTPOJIIO.
YMeHue OIEeHHWBaTh CBOIO  JIEATENBHOCTD U
NPUHUMATh Y4acTHe B OLEHKE Y4eOHOH paboTh
CBEPCTHHUKOB.

YMeHue MIPOrHO3UPOBATh pe3yabTaT u
UCIIOJIb30BaTh Pa3IMYHbIE CIIOCOOBI UCTIPABIICHHS
OLINOOK.

YMenne (UKCHPOBATH «3HAHUE O HE3HAHUM) —
BUJETH B OYEBHIHOM — HEOUYEBUOHOE, B

IMPUBBIYHOM — HCIPUBBIYHOC, B M3BCCTHOM —

OcBoeHUE MaTEMATUYECKUX ITOHSTHIA.
PedniexcuBHble  3a7aud  MOMOTAlOT
OCMBICJIATH TCKCT onpeﬂeneHI/m,
yCBaWBaTh CYIIECTBEHHBIE TMPU3HAKU
MOHATHS, TOABOJWTL OOBEKT IIOJ
nousatue. OcBoeHue MeEToIa
W3MEPEeHHsI KaK  OCHOBHOTO  MeEToJia
MaTeMaTH4YecKoro no3Hanus. OcBocHUE
MeTroga paboTel ¢ TabmWIaMu W
IrarpaMMaMu — B XoAe pPaboThI C
STUMH  MaTepuaiaMu  (OPMUPYIOTCS
YMEHHUS, CBSI3aHHBIC C TIPEICTABICHUEM,
aHaJTM30M U MHTEPIIPETaIlUCH TaHHbBIX.




HCU3BCCTHOC, B IIOHATHOM — HCIIOHATHOC.

VYmenne MPUMCHATH U3YYCHHBIE MATEMATHICCKUC

MMOHATHSA, pe3yabTaThl, METOJIBI VIS
HCCIIENOBAHUS MIPOCTEHUIITHX 00BEKTOB
JIECTBUTEIBHOCTH, pereHus 3amaq

MPaKTUYECKOTO XapaKTepa.

YMeHHne MOJIeINpoBaTh pealbHbIE CUTYyAaIlHH,
MCCIIEIOBATh MTOCTPOEHHBIE MOJIEIIH,
HUHTEPHPETUPOBATH MOTYUYCHHBIN PE3yNbTaT.
Ymenue HaXOJIUTh u OIICHUBATH
BEPOATHOCTH HACTYIUICHUS cOOBITHIA B
MPOCTENIINX ~ TPAKTUYECKUX  CUTYallUsIX W

[IpencraBnenns o0 MaTeMaTHYECKHX
MOHSTHSAX KaK BaKHEHIITNX
MaTeMaTHYECKUX MOJIETISIX,
MO3BOJISIONINX OIMUCHIBATh W M3y4aTh
Pa3HbIe IPOLIECCHI U SBIICHUS.
[Tonumanue BO3MO>KHOCTH
aKCHOMaTHYECKOTO MMOCTPOCHUS
MaTeMaTUYECKUX TCOPUH.

3HaHUE O CBSI3M MaTEMaTUKH C
pa3IMYHBIMA ~ OONAcCTSMU  3HAHUHU B
MPAKTHYECKOM e TeTbHOCTH u

m OCHOBHBIC XapaKTEPUCTUKHI CIIy4ailHBIX | TOBCETHEBHOM peanbHOCTH. Hampumep,
BEJIMYMH. MaTEeMaTUYECKUN anmnapaTt — OCHOBHOU
Ymenue pacro3HaBaTh TreOMETPUYECKUE | HHCTPYMEHT ONHCaHus  (PU3HuecKux
Gurypbl Ha uYepTekax, MOJACIAX M B PCATLHOM |SIBJICHUM M 3aKOHOB, MAaTEMaTUYCCKHUE
MUpE, TNPUMEHATh  HM3yYEHHBIC  CBOWCTBA|METONBI TMPUMEHSAIOTCS B pacuérax
reoMeTpudeckux Quryp u  (HOpMyNBl NS | MOJSIDHBIX MacC H  KOHIIGHTpamui
pelIeHns] TEOMETPUYECKHX 3a7ad W 3ajad C|pacTBOPOB,  ONPEAENCHHH  COCTaBa
MPaKTUYECKUM COMICPKaHUEM. cMmeceil.

3HaHWEe O Tpoleccax U  SBICHHSX,
UMEIOIINX BEPOSTHOCTHBIN XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSAX B
peaTbHOM MHpPE, OCHOBHBIX IOHSTHUSIX
3JIEMEHTAPHON TEOPUH BEPOSTHOCTEM.
YMeHue onepupoBaTh MOHATHAMU: onpesesneHue, |[Ipeacrapnenrne o0 MareMaTHKE Kak
aKkcuoma, TeopeMa, CJEJICTBUE, CBOMCTBO, | yHMBEPCAJIBHOM SI3bIKE HAYKH, CPEJICTBE
MpHU3HAK, JIOKa3aTelbCTBO, PaBHOCHIIbHBIE | MOJICTTUPOBAHUS SIBIICHUI W TTPOIECCOB.
(hOpPMYJTUPOBKH. YueHuku ydarcs | YdeHUKA MOHMMAIOT, YTO MaTeMaThKa
bopmynupoBaTh 00paTHOE W MPOTHBOIOIOXKHOE |TO3BOJISIET  OMKCHIBATH W HM3y4aTh
YTBEpXKJICHUE, MIPUBOJIUTH MPUMEPHI W |pa3Hble  TpOIECChl W SBJICHUSA
KOHTPIIPUMEPHI, WCTIOJIH30BaTh METOJ] | pealIbHOTO MHpa, B TOM 4YHCIE B
MaTeMaTUYECKON MHIYKIIHH. DKOHOMHKE, TpaHCIOPTe © JIPYTUX
YmMeHue MPOBOJIUTH JoKazaTenbHbIe | oOnacTsx. [IpencraBnenne o uyucne u
pacCcyXIeHus P PEIIeHUH 33J]a4, OIICHHUBATH | YUCIOBBIX CHCTEMAaX OT HATypaIbHBIX

m JIOTHYECKYIO TIPAaBUIIBHOCTh PACCYXACHUH. qrcen o KOMILTEKCHBIX KaK
YMeHue MoOJenupoBaTh peajbHBIE CHTYallMH, | OCHOBOIOJATAIONIMX TIOHITHIX BCel
WCCIIeIOBATh MTOCTPOCHHBIC Moenw, | MareMaTuku. [lonumanne
WHTEPIPETUPOBATh  IOJNYYCHHBI  PE3YJIBTAT | BOZMOXKHOCTH AaKCHOMAaTHYECKOT0
(yriyOnéHHbBIN YPOBEHB ). MOCTPOEHUS MaTeMaTUYECKUX
YMeHue J0Ka3blBaTh TEOPEMbl U HAaXOIUTh | Teopuil (yriyOonéHHoe H3y4YeHUE
HECTaHJIAPTHBIE  CIIOCOOBI  pEIIeHHs  3a/iay |MaTeMaTWKW). YYEHUKH BBIICHSIOT,
(yriyOnéHHbBIN YPOBEHB ). KaKMH CBOMCTBaAMH JIOJDKHA 00JaaaTh

CHCTEMa aKCHOM, KOTOpas MOXKET OBITh
MOJIOXKEHA B OCHOBY MaTeMaTHYECKOU
TEOPHUH, 3HAKOMSITCS C Pa3IMIHBIMH
MOJIEIISIMHL.
IlpoBonuth nokazarenbHble paccykiaeHus s [loHsTus o0 Merogax — pelleHus
000CHOBaHUS WCTUHHOCTH YTBEPKICHHIA.| MATEMAaTHIECKUX 3a/1ad. 3HaHus
[Ipornecc penieHus 3aj1a4u Ha JIOKA3aTeIbCTBO — OCHOBHBIX ~ TEOpeM H  (OPMYII 110
m MOCJIEIOBATENBHOCTh JIOTUYECKUX ONepaluid WU OCHOBHBIM pasznenam Kypcal

oIaroB,  HAUYMHAIOMIMXCA € YCIOBUSA U
3aKaHYHBAIOIUXCA TpeOoBaHHEM u3
dbopmynmupoBku 3amayu. [I[pUMEHATE pa3TUYHBIC
METOJIBI JJTs pelieHus 3a1a4d. Beioupate Hanbomnee

MaTeMaTUKU. DTO IO3BOJISIECT MIPUMCHSATD|
TCOPECTUUYCCKUEC 3HaHUA Ha IIPAKTHKE.
[lonumanue CYITHOCTH
AJTOPUTMHUYICCKUX r[pe;[rmcaHHﬁ 4|
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3¢ dexTuBHBIE  CITOCOOBI  pEemICHUS 3amad B
3aBUCHMOCTH oT KOHKPETHBIX
ycnoBuil. PacriosHaBaTh JIOKHBIE YTBEPXKACHUS H
omMOKH B pacCy)KOCHHSX, B TOM 4HCIE C
HCTIONIb30BaHNEM KOHTPHPHMEpOB. Mcmonp30Bath
MaTeMaTHYeCKHe CpeAcTBa
HarsigHOCTH (Tpaduky, auarpammel, TaOJIMIIBL

yMEHHE JCWCTBOBATH B COOTBETCTBUH C
NPEIOKEHHBIM ~ aJITOPUTMOM. 3HAHHUE)
METO/IOB HAYYIHOTO
Mo3HaHus (aHAJIOTUH, 00001ICHMS,
KOHKPETH3AIllik, aHaiu3a), KOTOPhIC
HCTIONB3YIOTCS B CaMOCTOSTEIILHOM
MOWCKE JOKa3aTenbCcTB. [loHMMaHue

CXEMBI U Jp.) Ul WIUTIOCTPALlK, HHTEPIPETALNH, HEOOXOAUMOCTH JIOKa3aTeNbCTB Y
apryMeHTaluu. 000CHOBaHUH MaTEMaTHYECKHUX
YTBEPXKACHUNH M POIM aKCUOMATUKHU B
MIPOBEICHUH JIeAYKTUBHBIX
paccyKJICHUN.
YMeHue peuiaTtb IpoOHO-palMOHaNbHBIE | 3HAHUE O LENBIX pPalUOHAIBHBIX U
YpaBHEHUS. JIpOOHO-PAlIMOHANIBHBIX YPaBHEHUSIX.
YMeHue pemars HppalHoOHAIbHEIE yPaBHEHMSL. 3HaHHE 0 HAppaliOHAIbHBIX
114 YMeHHe pelaTh 0Ka3aTelIbHbIE YPaBHEHUS. YPaBHECHUSAX.
YMmenue pemiats TPUTOHOMETpUYECKHE | 3HaHUE O MMOKA3aTeNbHbIX YPaBHEHUSX.
YpaBHEHHUS. 3HaHHE 0 TPUTOHOMETPUIECKHUX
YpaBHEHUSX
YMeHue xapakTepu3oBath MoBeleHre QyHKIuUA, [TOHATHS 0 MHOMKECTBE BEIIECTBEHHBIX|
ucciuenoBath (QyHKOMM Ha MOHOTOHHOCTb U 4HCel, pezene YHCIIOBOH|
9KCTPEMYMBI, CTPOUTH TpaduKH. [TOCIIE0BATENBHOCTH, npenene,
YMeHue BBIYUCIATh MIPOM3BOHBIE Y HENpepbIBHOCTH,  NPOU3BOJHOM U
nepBooOpa3HbIe AIIEMEHTAPHBIX (yHKIWIA,| WHTerpae GbyHKIIIH OJTHOTO|
WCIIOJIB3Ysl CIIPaBOYHBIE MaTepHAIIBI. MIEPEMEHHOTO U JAPYTHUX.
YMeHue ueenenosare B NpocTedmux  cirydasx, GopMyiaupoBKU 51
byHKIUHN Ha MOHOTOHHOCTb, HaXOAWTH JOKa3aTeIbCTBA YTBEPKIACHUN, METO/Ib]
HauOOJbIIME W HAMMEHBIINE 3HaYCHUS! (QYHKIMHA,| MX JOKa3aTeIbCTBA.
YMeHue BBIYMCIATE B npocredmux — ciydasx| JuddepeHnuanbHoe U HHTErpajgbHOC
IUIOIIAIM C WCIOJb30BaHHEM IEepPBOOOPA3HOMN.,| McUKcIeHne QyHKIMHA OJIHOTO u
I15 YMeHue cTpouTh TpaQuKH CIOXKHBIX (YHKIHUH, HECKOJIBKHUX IIEPEMEHHBIX.
ompenesiATh WX HauOomplmne u HauMmeHblne lloHsATHA 0 OeckOHEYHO YyObIBaroILel|
3HAYEHUS, BBIYUCISITH IO QUTYp H O0BEMBI T€OMETPUYECKOit IPOTPECCUH,
TeJ, HAaXOAUTb CKOPOCTH M  YCKOpEHMs| OECKOHEYHO OONbLIMX W OECKOHEYHO
MIPOLIECCOB. MaJbIX YHCIIOBBIX|
YMeHue NpuMeHsITh IOJy4YeHHble 3HaHMUS JUIs| MOCJIEN0BATEIHHOCTSX.
OIMCaHUs U aHAJIN3a PeaIbHbIX 3aBUCUMOCTEN. [onsATHsI 0 TPOM3BOMHON (YHKIUH B
TOYKE, MIPOM3BOAHOMN byHKUIUH,
KacaTeJIbHOH K TpaQuKy QyHKIIHIH.
[onsTst 0 mepBooOpazHoi (QyHKIHH,
ONpEIENEHHOM HHTErpale, TeopeMe
Herorona—JleiiOHMIA U €€ CleICTBUAX.
PacriosHaBath ~ reomerpuueckne  (urypsi Ha|llpsMble ¥ MIOCKOCTH B MPOCTPAHCTBE:
"gepTexkax, MOAEISAX U B pEaIbHOM MHUpE. OCHOBHBIE  TIOHATUS  CTEPEOMETPUHU
M300paxars TreoMeTpuueckue (Urypbl 1 Tena, | (TouKa, npsiMas, TIOCKOCTB,
BBITIOTHSTH YePTEX MO YCIOBHUIO 3a7a4H. MPOCTPAHCTBO), HepeceKaromuecs,
PemaTte reomerpuyeckre 3aJaud, ONUPASICh HA|MApajUIEJbHbIE W CKPEIIMBAIOLIUECS
M3y4EeHHBIE CBOICTBA IUIAHUMETPUYECKHX M |IpAMBIE, YTroJ MeEXAy MpsSMBIMH B
116 CTepeoMeTpHUecKuX (UTYp W OTHOIICHHWH MEXIY |TIPOCTPAHCTBE,  IEPIEHIUKYJISIPHOCTD
HUMH, MIPUMEHSAA anredpanveckuit U | IPSMBIX.

TpI/IFOHOMeTpI/I‘leCKI/Iﬁ armapar.
HpOBOZ{I/ITB AOKa3aTCJIbHBIC  PACCYXJCHUA MPU
PCHICHUH 3aJiad, JOKa3bIBaTb OCHOBHBLIEC TCOPEMBI

ypca.
BIYUCIISITh JTMHEHHBIC OJJEMEHTHI M YIJIBl B

MHOrorpaHHUKM:  BEpIIMHBI, p&Opa,
rpaHd MHOTOTpaHHHMKa, MNpHu3Ma, €€
ocHOBaHHS, OOKOBEIE pEOpa, BHICOTA,
OoKOBas MOBEPXHOCTh, MHUpamuia, ecé
OcHOBaHHe, OOKOBBIE pEOpa, BBICOTA,
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[IPOCTPAHCTBEHHBIX KOH(QUI'YpaLUAX, OO0BEMBI U
MJIOIIaJAN MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ
M MX MPOCTEHIINX KOMOWHAIINH.

[TpuMeHSATh KOOPAUHATHO-BEKTOPHBIN METOJ AJIs
BBIYMCIICHHS OTHOLUEHUH, pACCTOSIHUI U YIJIOB.
CTpoUTh CEUYEHUST MHOTOI'PAaHHUKOB U U300paKaTh
CEUCHUS TeJ BpaIleHUsI.

Wcrmonp30BaTh  TPHOOpETEHHBIE  3HAHUA |
YMEHUSI B IPAKTUYECKOM  JEATEIBbHOCTH U
IMOBCETHCBHOM JXKU3HH 11 UCCIICJOBAHMS

OOKOBas IOBEPXHOCTb.

Tena W TOBEPXHOCTH  BpAIICHHS:
UWIMHIP U KOHYC, YCEUEHHBIN KOHYC,
urap u cdepa, uX CeUeHHS.

O0OpéMBI TET W IUIOMIAOM  UX
MOBEPXHOCTEH: MOHATHE 00 00BEMe
Tella, OTHOIICHHE OOBEMOB MOMOOHEIX
Ted, (hopMyITBI o0sémMa  KyOa,
napaJulelieniinea, MPU3MBI, IMIHHAPA,
OUpaMHUIBl U KOHYyca,  (OPMYJIBI
IUTOIIA M TIOBEPXHOCTEH IWIMHApPA W
KOHyca, O0b€Ma TIapa © IUIOIIATU

chepsl.

117

Hcmonp3oBaTe  TPHOOPETEHHBIC  3HAHHMS |
YMEHUSI B MPAKTUYECKOH  JAESITENBHOCTH U
IOBCEJHEBHOM  JKM3HHM  JUI1  MCCIICHOBaHMS
(MomenupoBaHMsI) HECIOXKHBIX IPAKTHUYCCKUX
CUTyalliii Ha OCHOBE W3YYEHHBIX QOpMylT H
CBOMCTB (puryp, BBIYUCICHUS IJIUH, IDIOManeH U
00BEMOB peaNbHBIX OOBEKTOB MPH PEIICHUU
MPaKTUYECKUX 3a7a4.

Pewate reomerpuueckue 3anayd, ONUpPasCh Ha
M3YYCHHBIC CBOWCTBA IUIAHUMETPHUYECKUX U
CTEPEOMETPUUSCKUX (UTYp H  OTHOLICHHMA
MEXIy HHAMH, TPUMEHSS anreOpanveckuii u
TPUTOHOMETPUUYECKHI armapar.

[IpoBomuTh JOKa3aTeIbHBIC PACCYKIACHUS IIPH
peuieHuu  3aJad,  JI0Ka3blBaTb  OCHOBHBIE
TEOpEMBI Kypca.

BrraucnsaTs TUHEWHBIE D3JEMEHTHI U YIJIBl B
MIPOCTPAHCTBEHHBIX KOHPUTypaIusaX, 00bEMBI U
IJIOIIA M TOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEI
M UX MPOCTEHIINX KOMOMHAIUH,

PacnioznaBath TEOMETPUYECKHUE
¢urypsl Ha uepTekax, MOAENSIX U B
pearbHOM MHUpE.

Uzobpaxatpb reoMeTpuIecKue
(Gurypsl u Temna, BBIIOIHATD YEPTEK MO
YCIIOBHIO 3aJa4H.

IIpuMeHATh KOOPAMHATHO-BEKTOPHBIN
METOJ AJI1 BBIYHCICHHA OTHOLICHHH,
paccTosIHUM U yIJIOB.

CtpouTh ceuyeHHs] MHOTOTPaHHUKOB U
n300paxxaTh CEYCHHUS TeJl BPAILICHHSI.
Hcnonb3oBaTh proOpeTEHHBIE 3HAHUS
u YMEHUS B IIPaKTUYECKON
JIESITeTbHOCTU U MTOBCEIHEBHOM KU3HU
JUTSL ICCIIEIOBAHNUS

118

VYMeHue aHaau3upoBaTh YCIOBUE 3aJadd, IpH
HEOOXOJUMOCTH CTPOUTH JUIsI €€  peleHwus|
MaTeMaTUYECKY MOJIEIb.

YMeHne MoHNUMaTh U UCHONb30BATh I PELICHUS]
3a7aud MHGOpMAINIO, TPEICTABICHHYI0 B BHUJIC
TEKCTOBOM M CHMBOJIBHOM 3aIlFICH, CXEM, TaOJIHII,
auarpamm, rpaKoB, pUCYHKOB.
Ymenue JIefiCTBOBATH 1O
coZiepKalleMyCsl B yCIIOBUH 33]1a4y.
VYMeHHEe HMHTEpIPETHPOBATh IOJYYEHHBIM IIpH
peLieHun pe3yabTar, OLICHUBATh ero
MPaBIONOA00Me B KOHTEKCTE 33JaHHOM pealbHON
CUTYallVM WY NPUKIAIHON 3aa4H.

AITOPUTMY,

CrangapTHbIe IpUEMB]]
pelIeHus palMoHaIbHbBIX u
MppalMOHaIbHbIX, [TOKa3aTeNbHBIX,
CTETIEHHBIX, TPUTOHOMETPUYECKHX
YpaBHEHUH U HEPABEHCTB, X CUCTEM.
[TousTus o TUIOCKUX 5]
MIPOCTPAHCTBEHHBIX  T€OMETPUUYECKUX|
¢urypax, ux cBoicTBax.
[pencraBienus: 00 OCHOBHBIX MOHSTHSIX|
MaTEeMaTHYeCKOT0  aHalmM3a W HuX
CBOICTBAaX, yMEHHE XapaKTepU30BaTh
noBeJIeHEe YHKITHH.

IIpencraBnenus o npoueccax U
SIBICHUSIX, HMEIOLINX BEPOSITHOCTHBIM]
Xapakrep, 0 CTaTHCTUYECKHX
3aKOHOMEPHOCTSIX B PeajJbHOM MHpE, 00
OCHOBHBIX IOHATHAX  3JIEMEHTapHOM|
TEOPUHU BEPOSTHOCTEM.
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2 CTPYKTYPA U COJIEP)KAHUE YYEBHOW TUCIUTIIAHBI
2.1 O0beM y4eOHOM TMCHUILIMHBI U BUAbI Y4eOHOI padoThl

Bun yueOHo# padoThI O0bem yacon
O0bem 00pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIUIITHHBI 262
B TOM YHCJIE:
—  TCOPETHYECKOE O0yUYeHHUE 74 (34/40)

— MPaKTHYECKUE 3aHATHUS (eCiu npedyCMOmpeHo) 148 (68/80)
— 1abopaTOpHBIE 3aHATHS (eciu npedycCMOmpeHo) —

— KypcoBas pabota (IpOeKT) (eciu npedycmompeHro)

— caMocCTosITeIbHAas paboTra 36 (2/34)

— KOHCYJIbTAIlUU
— TMPOMEXKYTOYHAS aTTeCTAIUs — Ough.3auem, SIK3aMeH 4
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2.2 TemaTn4yecKkni IUIAH U CoJepPKaHNE YUeOHON TUCHUNIMHBI

HaumeHnoBaHue
pa3zesioB H TeM

Copep:xaHue y4edOHOro MaTepuaja U GOpMbI OPraHU3ALMH JeATeJbHOCTH 00yYaloUXCs

Oo0bem
B Yacax

Koabl koMneTeHuii,
¢opmupoBanuio
KOTOPBIX CNOCOOCTBYeT
3JIEMEHT MPOrPaMMbl

1

2

3

4

Paznen 1. Anredpa.

42

Tema 1.1.
BBenenmue.

Conep:kanue y4eOHOT0 MaTepHuaJia

1. Jlekuust Nel MaremaTnka B HayKe, TEXHHKE, HKOHOMHKE, WH(POPMALMOHHBIX TEXHOJIOTUAX H
MPaKTUYECKON JIeATebHOCTH. Llenu u 3amaun nu3ydeHus MaTeMaTuky rnpu ocBoeHuu npodeccuit CI10 u
cnenuanbaoctei CIIO.

JI1-J14
MI-M9
IT1-118

Tema 1.2. Pa3zButue
MOHATHSH 0 YUCJIE.

Conep:xanue yueOHOTo MaTepHaJia

2. Jlekumst Ne2 Ilenwie u panroHanpHbIe yucia. JleicTBuTenbHbIC Yncia. [IpubankeHHbIe BHIYUCICHMS
DopMyIbl COKPAIIIEHHOTO YMHOEHUS.

3. Ilpakmuueckoe 3anamue Ne 1 Apudmerndeckue JAEHCTBHS HaJ 4YHUCIAMM, HaXOXKICHUE
NpUOIMIKEHHBIX 3HAYEHUM BEJIMYMH W MOTPELIHOCTEN BBIYMCIEHUM (aOCONIOTHOW M OTHOCHUTEILHOM),
CpaBHEHHE YHCIIOBBIX

4 Ilpaxmuueckoe 3auamue Ne 2 TIpeoOpa3oBaHue palMOHATLHBIX BhIpaxeHuid. [Ipumenenne Gopmy
COKpAIllEHHOI'0 YMHOKeHMs1. Perienue paioHaabHbIX YPaBHEHUH U HEPABEHCTB.

CamocrosiTeibHast padoTa o0yuyaommxcst
Pabota ¢ yueGHOI U cripaBOYHON JUTEpaTypol, paboTa ¢ KOHCIIEKTOM JIEKIUH, pelIeHne yIpaKHeHUH
1o o0pa3sily, MOAroToBKa peepaTtoB U COOOIICHUH.

0,5

JI1-J14
MI1-M9
IT1-I18

Tema 1.3.
DOYyHKUUH U
rpaguku.

Coaep:xanue yueOHOro MaTepHaJia

5. Jleknuss Ne3 @ynkuuu. OOnacTb ompesesieHuss M MHOXKECTBO 3HAueHUi; rpa@uk (QyHKIHH,
noctpoeHue rpadukoB (QYHKUUH, 3aJaHHBIX pa3iIuyHbIME  criocobamu. CBoiicTBa  (yHKIMH.
MOHOTOHHOCTbH, Y€THOCTh, OTPAHUYEHHOCTh, IEPUOTUIHOCTD. [IpOMEXYTKH BO3pacTaHUs U YObIBaHHS,
HauOoJplllee U HaUMEHbIlIee 3HaYeHUs, TOUKU 3KcTpeMmyMma. ['paduyeckass unrepnperauus. [Ipumepst
(GYHKIMOHATBHBIX 3aBHCUMOCTEH B peaIbHBIX MPOIIeccax U SBICHUAX. ApudmMeTrndeckue onepanu Haj
¢ynkuusmu. [Tonstue o HenpepbIBHOCTH (pyHKIMU. CioxkHast GyHKIUS (KOMIO3HIINSA).

OObpatHbie Qynkuuu. OOnacTh omnpeaeneHUss W 001acTh 3HaYeHWM oOpatHoill ¢yHkuuu. ['paduk
obpartHoit ¢pyHkuuu. [IpeobpazoBanus rpapukoB. [lapamienbHbli epeHoC, CUMMETPUS OTHOCUTEIBHO
ocell KOOpAMHAT M CHMMETPHUSI OTHOCHTEIHHO Havaia KOOPIUHAT, CHMMETPHSI OTHOCUTEIFHO MPSIMOH y
= X, PaCTSDKEHHUE U C)KaTUE BJIOJIb OCEil KOOPMHAT.

10

6. IIpakmuueckoe 3anamue Ne 3 Tlpumepsl 3aBHCHMOCTEH MEXIy INEPEMEHHBIMH B pPEATbHBIX

nporeccax M3 CMeXHbIX JuciuiuinH. Onpenenenue (ynkiuil. [loctpoenne u uTeHue rpadukoB

JI1-J14
MI1-M9
IT1-I18
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byakumii. MccnenoBanme ¢ynkmuu. CBOWCTBa JHWHEWHOW, KBAJAPAaTUYHOW, KYCOUYHO—JIMHCHHOU W
npobHo—nuHeiHoN (yHkumii. HenpepoiBHble U nepuoanueckue ¢pynkuuu. I[IpeoOpasoBanus rpagpuka
dbyukun. ['apmonnueckue konebanus. [lpukinagasie 3agaun.

CamocrosiTeibHast padoTa 00y4yarommxcst
PaboTa ¢ y4eOHOM U CITpaBOYHON JTUTEPATYPOd, paboTa ¢ KOHCIIEKTOM JICKITUH, pPeIIeHNuEe YIIpaKHCHHUMA
1o 00pasiry, MoAroToBKa peepaToB U COOOIICHUI.

0,5

Tema 1.4.
KopHu, crenenu n
Jorapupmsi.

Conep:kanue y4eOHOT0 MaTepuaJia

7. Jlekuusa Ne 4 Kopuu u crenenu. KopHu HaTypaJlbHOM CTENEHM M3 YHMClIa U HMX CBOMCTBA.
HppanuonaneHele ypaBHeHHs. CTENEHH C palMOHAJIbHBIMU IOKa3aTelsIMHM, X CBOMCTBAa. CTeneHu C
IENCTBUTEILHBEIMU OKa3aTesiMu. CBOMCTBA CTEIIEHU C AEUCTBUTENLHBIM OoKa3aTeiieM. IlokasarenpHas
¢ynkuus. [lokazatenpHble ypaBHeHUs W HepaBeHcTBa. Jlorapugm. Jlorapudm umcna. OcHoBHOE
JOTapu(pMHUECKOE TOXKAECTBO. JlecATMuHBIE W HaTypaibHble Jorapumel. [lpaBuma pelcTBHil ¢
aorapupmamu. Ilepexox k HoOBoMy ocHoBaHuio. Jlorapudmuueckass ¢ynkuus. Jlorapudmuyeckue
YpaBHEHUS U HEPABEHCTBA.

10

8. Ilpakmuueckoe 3anamue Ne 4 BbluucieHune M cpaBHEHUE KOpHEH. BblnojHeHue pacueToB ¢
panukanaMu. Pemenne nppanroHaIbHbIX YPaBHEHUM.

9. Ilpakmuueckoe 3anamue Ne 5 HaxoxneHre 3HaYEHUN CTENIEHEW ¢ pallMOHAIBHBIMU ITOKA3aTEISIMHU.
CpaBHeHHE CTETICHE.

[IpeoOpa3oBaHusl BbIpAXKEHUH, COJEpXKALIMX CTeneHUu. PelleHune moka3aTelabHBIX YPaBHEHUH U
HEPaBEHCTB.

10. Ilpakxmuueckoe 3anamue Ne 6 HaxoxxaeHue 3HaueHuH jorapudma no npon3BoJIbHOMY OCHOBAHHIO.
[Tepexon ot onHOrO OcHOBaHMs Jorapudma k apyromy. CpaBHeHue norapudmos. JlorapugmupoBanue
U MIOTEHLIMPOBaHKE BblpakeHuH. Perenue norapuMuieckux ypaBHEHHH U HEPaBEHCTB.

J1-J14
MI-M9
IT1-118

Tema 1.5.
OcHOBBI
TPUTOHOMETPHUH.

Conep:xanue yueOHOTro MaTepuaJia

11. Jlekuus Ne 5 Panuannas Mepa yrina. CMHYC, KOCHHYC, TaHI€HC M KOTaHreHc yria. OCHOBHbIE
TpUroHoMerpudeckue toxzaectsa. Gopmyisl npuseneHus. Gopmyisl ciaoxeHus. PopMyIsl IBOWHOIO
yrna. @opMmynbsl MoJ0BUHHOTO yria. [IpeoOpa3zoBaHue CyMMbl TPUTOHOMETPUYECKUX (QYHKUUH B
MIPOM3BECHNE U Tpou3BelaeHUs B cymMmy. [IpeoOpa3oBaHus NpPOCTEUIINX TPUTOHOMETPUUYECKUX
BblpakeHuil.  Tpuronomerpmueckue  (yHKOMM, HX  cBoiictBa u  rpaduku.  OOpaTHbIE
TPUTOHOMETpHYECKHE (PYHKUMU. APKCUHYC, apKKOCHHYC, apKTaHIeHC M apkkoTaHreHc. [Ipocreiimiue
TPUTOHOMETPUYECKUE ypaBHEeHU. [IpocTelie TpPUroHOMETpUIECKUE HEPABEHCTBA.

12. Ilpakxmuueckoe 3anamue Ne 7 PaauiaHHbIi METOJl W3MEPEHHUS YIJIOB BpAIEHUS U CBS3b C
rpaxycHoil mepoit. [lpumenenue Qopmyn mans mpeoOpa3oBaHUS TPUTOHOMETPUUECKHX BBIPAKECHUM.
[Ipocreiiiine TPUTOHOMETPUUYECKUE YpPaBHEHUS M HEpPABEHCTBA. PelieHue TpUTOHOMETPUUECKHUX
YpPaBHEHU U HEPABEHCTB.

JI1-J14
MI1-M9
IT1-I18
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Tema 1.6. Hauana
MATEMATHYECKOI0
aHaJIn3a.
IIpousBoaHas u eé
NpUMeHeHHe.

Conep:kanue y4eOHOT0o MaTepuaJia

13. Jlekuuss Ne 6. [IlocnenoBarenbHoctu. CrocoObl 3amaHust W CBOMCTBA  YHCIIOBBIX
nociuenoBarenbHocTeil. llonstue o mnpenene nocnenoBarenbHOCTH. CylllecTBOBaHME —Ipezela
MOHOTOHHOM  OrpaHMYEHHOM  mocienoBaTeslbHOCTH.  CyMMUpPOBaHHE — IOCIEI0BATENbHOCTEM.
[IpowsBognas. IlonsTHe O TpOU3BOAHOW (YHKIIMHU, €€ TEOMETPUYECKHUH U (HU3UYCCKUN CMBICI.
VYpaBHeHue kacarenbHOH K rpaduky QyHkuuu. IIpowsBogHBIE CYMMBI, Pa3HOCTH, IMPOW3BEICHHUSA,
yacTHOro. [Ipon3BoAHbIE OCHOBHBIX 3JeMEHTapHbIX (yHKUuH. IlpomsBoaHass clOXKHOW (YHKIUH.
[TprMeHeHrne TPOU3BOTHON K UCCIIEeIOBAHUIO (DYHKITUI M MIOCTPOCHHUIO TPAPUKOB.

14. Ipaxkmuueckoe 3anamue Ne 8§ YucioBas 0oCiI€I0BaTEILHOCTD, CIIOCOOBI €€ 3aJJaHNsl, BEIUUCIICHUS
YJICHOB IOCienoBaTenbHOCTH. HaxoxaeHue mnpenena mnociepoBarensHocTH. [IpaBuna um Gpopmysast
muddepeHMpoBaHus, TaOIMIAa HPOM3BOAHBIX  3JEMEHTApHBIX  (QyHKuuil. MexaHuueckuii u
reOMETPUUYECKUN CMBICI TIPOU3BOJHOW. YpaBHEHHE KacaTenbHOM B oOmiem Buzae. Mccienosanue
(YHKLIMH C TOMOIIBIO TPOU3BOAHOM. HaxoxkaeHue HauboIblIero 1 HaMMEHbIIEro 3HaueHUs! (PyHKIUH.

CamocrosiTe/ibHas padoTa 00y4YaroIUXCs
PaboTa ¢ y4eOHOM U ClIpaBOYHOI JTUTEPaTypOii, paboTa ¢ KOHCIIEKTOM JICKIUH, PEIICHUE YITPAXKHCHUN
10 00pasiry, MOAroToBKa ped)epaToB U COOOIICHUI.

0,5

Tema 1.7. UuTerpan
U ero npuMeHeHmue.

Coaep:xanue yue0HOro MaTepHaJia

15. Jlekmuss Ne 7 IlepBooOpasnass u wuHTerpaig. l[IpuMmeHeHHEe OINpEeAEeNeHHOTO0 WHTEerpaga s
HAXOXJICHUS IUIOWAAN KpuBoJuHEeHONW Tpameuuu. Popmyna Herorona—Jleitouuma. I[IpumeHenus
WHTErpasia B (U3MKe U TEOMETPUH.

16. Ilpaxmuueckoe 3amamue Ne 9 Unterpan m mnepBooOpasHas. HaxoxkmeHue mepBooOpasHOW u
BBIUMCJICHHE OMNpenelN€HHOro uHTerpana. [IpuMmeHeHue wWHTerpansa Jjs BBIUMCICHHUS (PUINIECKUX
BEIIMYUH U TUIONIaAeH Quryp.

CamocrosiTeibHas padoTa 00y4yaommxcst
Pabota ¢ yueOHOI U crpaBOYHOM JTUTEPATypOM, paboTa ¢ KOHCIIEKTOM JICKIUH, pelieHne yIpaKHSHUI
1o oOpasily, MOAroToBKa pedepaToB U COOOIIECHUI.

0,5

J1-J14
MI-M9
IT1-I18

Pa3nes 2. KomOuHaTOpuKa, CTATUCTHKA U TEOPHUS BePOSTHOCTEN.

Tema 2.1.
KomOunaropuka.

17. Jlexuust Ne 8 OcHOBHBIE MOHATHUA KOMOMHaTOpHKH. [logcuer uncna pa3menieHnid, NepecTaHoOBOK,
couetanuil. ®opmyna 6uHoma HproTona. CBoilicTBa OMHOMUHANBHBIX Ko3(duumentoB. TpeyroabHuk
ITackais.

JI1-J14
MI-M9
I11-118

18. Ilpakmuueckoe 3anamue Ne 10 IlpaBuna xoMOuMHATOpUKU. PemieHne KOMOMHATOPHBIX 3ajad.
Pasmenienus, coderanuss u nepecraHoBkd. buHom Herorona m tpeyronsHuk Ilackanda. Ilpuknanssie
3aJauu.

18

JI1-J14
MI1-M9
IT1-118
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CamocrosiTesibHAasi padoTa 00y4ar0IMXCs
Pabora ¢ yueOHOH U crpaBOYHON TUTEPATypOil, paboTa ¢ KOHCIEKTOM JISKIIUHA, PEIICHUE YIPaKHEHUN
1o o0pasily, MoAroToBKa peeparoB U COOOIICHUH.

19. Jleknus Ne 9 CoObiTHE, BEpOSTHOCTH COOBITHSA, CIIOKEHHE U YMHOXKEHHE BeposiTHocTel. [Tonarue o 8 JI1-J14
Tema 2.2. DjieMeHTBI | HE3aBUCUMOCTU CcOOBbITHNA. J[MCKpeTHas ciyuyaiiHas BelMYMHA, 3aKOH ee pacmpeseneHus. Yuciosble MI-M9
TEOpHH XapaKTePUCTHKH JTUCKPETHOHN CIy4daifHO# BenruuHbl. [IoHsATHE 0 3aKOHE OOJBIINX YHCEN. IT1-118
BepPOSAITHOCTEH 1 [IpencraBienue naHHBIX (TAOMULBI, JUAarpaMMmbl, rpaduKy), TeHepaibHas COBOKYIHOCTb, BbIOOpKA,
MaTeMaTH4YecKoil | cpenHee apudmerndeckoe, menuana. [lonsTue o 3a1a4ax MaTeMaTHYECKONW CTATUCTHKH.
CTATHUCTUKH. 20 Ilpaxmuueckoe 3anamue Ne 11 Kiiaccuueckoe ornpeesieHue BEPOSITHOCTH, CBOMCTBA BEPOSITHOCTEH, 18 JI1-J14
TeopeMa O CyMMe€ BeposiTHOcTel. Briumcinenue BeposiTHocTell. llpencraBieHne 4YMCIIOBBIX JaHHBIX. M1-M9
[IpuKinagHbIe 3a0a4H. I11-118
CamocrosiTe/ibHas padoTa 00y4YaroIUXCcst 6 JI1-J14
Pabota ¢ y4eOHOMI M cIIpaBOYHOI JIUTEpaTypoid, paboTa ¢ KOHCIIEKTOM JIEKIHH, pelIeHue yIpaKHeHUH M1-M9
110 00pasiy, MOJAroToBKa peeparoB U COOOIIEHUIA. IT1-T18
Paznen 3. 'eomerpus.
Tema 3.1. Ilpsimblie n | 21 Jlekuus Ne 10 B3aumHoe pacnonioxkeHue ABYX MPSIMBIX B IPOCTpaHcTBe. [lapaienbHOCTh MPsIMOH 1 4 JI1-J14
IUIOCKOCTH B wiockoctu.  [lapamnensHocTs  1iockocTei.  IlepneHIuKynsipHOCTH  HPSAMOM M IJIOCKOCTH. MI1-M9
NMPOCTPAaHCTBeE. [lepnenuKynsap ¥ HaKJIOHHAS. YTOJ MEXAY IPSIMOM M IUIOCKOCTBIO. JIBYrpaHHBIM yroj. YTou Mexay IT1-I18
IVIOCKOCTAMHU.  [lepneHIuKyasIpHOCTh  OBYX  IUlocKocTed. ['eomerpuueckue mpeoOpa3oBaHus
MIPOCTPAHCTBA: MAapaJUIENIbHBIM MEPEeHOC, CHMMETPHsS OTHOCUTENbHO IuIOocKOCcTH. IlapamiensHoe
npoekThupoBanue. [1nomaae oproroHanbHON Npoekuuy. M300paxeHne NpocTpaHCTBEHHbBIX QUTYp.
22 Ilpakmuueckoe 3anamue Ne 12 B3auMHOe pacroNoXeHUS NPSAMBIX. YTOJd MEXAy NPSMBIMU. 16 JI1-J14
B3anMHOe pacrionokeHne npsMbIX U IIIOCKOCTEH. [lepneHauKymnsp M HakJIOHHAs K INIOCKOCTH. YTOI M1-M9
MEXy IPSAMOM U IUIOCKOCTBI0. TeopeMbl 0 B3aMMHOM pacIOIOKEHUH IPAMOM U TNIOCKOCTH. Teopema o IT1-118
Tpex mneprneHaukynspax. [IpusHaku u cBolicTBa NapayuIEIbHBIX M MEPHEHAUKYISIPHBIX IIOCKOCTEH.
PaccTosiHME OT TOYKM A0 IMJIOCKOCTH, OT MPSIMOM A0 IJIOCKOCTH, PACCTOSIHUE MEXKIY IUIOCKOCTSIMH,
MEXIy CKpelluBaromuMucs npsmbeiMu. IlapaniensHoe mpoekTHpoBaHHME U €ro cBoiicTBa. Teopema o
IJIOUA/I OPTOTOHAJIBHOM NMPOEKIIMN MHOTOYTOJIbHUKA.
CamocrosiTe/ibHasi paboTa 00y4YarouXCcst 8 JI1-J14
Pabota ¢ yueOHOI U cripaBOYHOHN JTUTEPaTypoOil, paboTa ¢ KOHCIEKTOM JIEKLUH, pelieHne YIpaKHEHUH M1-M9
110 00pasiyy, MOJAroToBKa pedeparoB U COOOIIEHUIA. IT1-118
Tema 3.2. 23 Jlekuusi Ne 11 IlpsmoyronbHast (ekapToBa) cHcTeMa KOOpAMHAT B mpocTpaHcTBe. Dopmyrna 10 JI1-J14
KoopauHarel u PACCTOSIHUSI MEKIY JBYMsl TOYKaMH. YpaBHEHHE C(epbl, TUIOCKOCTH W TpsMoit. Bexrtopsl. Moayis MI-M9
BEKTOPBI. BeKTOpa. PaBeHCTBO BeKkTOpOB. ClIOXKEHHME BEKTOPOB. YMHOJKEHME BEKTOpa Ha uucio. PasnoxeHue IT1-118
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BEKTOpa 0 HampaBleHUs M. YTOJI MexXay IByMs BekTopamu. [Ipoekius BekTopa Ha ock. KoopanHatel
BeKkTOpa. CKaJsIpHOE IPOU3BEAECHUE BEKTOPOB.

24 Ilpaxmuueckoe 3anamue Ne 13 Bexropsl. JleficTBus ¢ BekTopamu. JlekapToBa cucTemMa KOOpIMHAT B 20 JI1-J14
MPOCTPAHCTBE. YpaBHEHHE OKPYXKHOCTH, chepsl, INIOCKOCTH. PaccTostHue Mex 1y Toukamu. JlelcTBus ¢ M1-M9
BEKTOpaMH, 3a/IaHHBIMU KOOopauHaTamH. CKaJasipHOE NMPOU3BEIECHHUE BEKTOPOB. BEKTOpHOE ypaBHEHHE IT1-I18
IpsIMOM U TNIOCKOCTH. McosIb30BaHNe BEKTOPOB NP JOKA3aTEIbCTBE TEOPEM CTEPEOMETPUH.
CamocrosiTe/ibHasi padoTa 00y4YarOIIUXCsI 6 JI1-J14
Pabora ¢ yueOHOI U cipaBOYHOHN JTUTEPATypOil, paboTa ¢ KOHCIEKTOM JIEKIUH, pelIeHne YIpaKHEHUH M1-M9
110 00pasily, MOAroTOBKa pe)epaToB U COOOILEHMIA. IT1-118
25 Jlekuusi Ne 12 Muororpansblie yribl. Beimykiibie MHOTOrpaHHUKH. [IpsiMast 1 HakJIOHHAs pU3Ma. 4 JI1-J14
Tema 3.3. [IpaBunbnas mnpusma. I[lapamnenenunen. Ky6. Ilupamupa. IlpaBunbHas nupamuga. YceueHHas MI1-M9
Mmuororpannuku 1 | upamuga. Terpasap. Cummerpum B KyOe, B mapaiuienenurene, B npu3Me u B nupamuzae. CedeHus IT1-I18
KpYIJible TeJia. KyOa, mpu3mMbl U nupamusl. [IpeacraBieHue o MpaBWIIbHBIX MHOTOrpaHHMKax. L{MmuHAp U KOHYC.
VYceueHnnblii koHyc. OceBble CeueHUsi U CEUEHHUs, MapajienbHble ocHoBaHuio. Illap u cdepa, nx
ceuenus. KacarenbpHas miockocts K chepe. O0veM u ero usmepenue. Murerpansnas popmyna odbema.
®opmynel 00beMa Kyba, IPSIMOYTOJIBHOTO TMapaUleNenuIesa, Mpu3Mbl, muHapa. Popmynsl o0bema
nupamMuibl ¥ Konyca. @opMyIibl IO MOBEPXHOCTEN HUIHHIIpa U KoHyca. Dopmyrbl o0bema mapa
u romaau cdepsl. [logodue Ten. OTHOMEHMS VIO MOBEPXHOCTEH M 00EMOB OJJOOHBIX TEIL.
26 Ilpaxmuueckoe 3anamue Ne 14 Paznuunble BUIBI MHOTOTPAaHHUKOB. VX M300pakeHus, ceYCHUS U 8 ﬁ{{ﬁg
pa3BepTku. CUMMETpHs T BpalLlleHNUs: U MHOTOTPaHHUKOB. Beruncnenue miomaaeit 1 00beMoB. I11-I18
CamocrosiTeibHas padoTa 00y4yaommxcst 8 JI1-J14
Pabora ¢ yueOHOI U cripaBOUHON JIUTEpaTypoil, padoTa ¢ KOHCIEKTOM JIEKLUH, pelIeHHe yIpaKHEHUH M1-M9
1o 00pasiLy, MOAroTOBKa pedepaToB U COOOIEHHH. IT1-I18
IIpomeskyTOUHAS aTTeCTANMS aupdepeHIUPOBAHHBIN 3a4eT/ IK3aMeH
Bcero: 262




3 YCJIOBUS PEAJIM3AIIMU ITPOTPAMMBI YYEBHOM JIUCITATIIMHBI

3.1 MaTtepuajibHO—TeXHUYeCKoOe o0ecneyeHue

Jng  peanu3zauMu  NporpaMMbl  y4EOHOM  AMCLMILIMHBI  IIPEIYCMOTPEHO  HAIW4YUE
CIIEYIOIINX CIEeIMATBHBIX TOMEICHHI:

Kaouner MeskauCUUIIMHAPHBIX THUCUMIIJIMH:

KOJIMYECTBO I0CaJ04HbIX MecT — 30 wmT., crosn Juid npenojasaress 1 IUT., CTysn JUis
npenoaasarens 1 mr., HOyTOyk Acer ENTE69CX-2117 lmr., nmpoektop Proxima XJ 1 mr.,
sKkpaH | mrT., 3ByKoBbIe KoJoHKH Microlab 2.0 solo4c 1 mt., mocka MapkepHasi MarHuTHas 1 mr.,
TUJAAKTHYECKHUE TOCOOUSL.

I10:

1. Windows 8.1 (nmpodeccuonanpnas ymmen3us Ne 45829305, 6eccpodHo);

2. MS Office 2010 pro (numen3us Ne 48958910, Ne 47774898, 6eccpodno);

3. FBreader (cBoGoaHOE);

4. WinDJwiev (cBoboaHOE);

5. Google Chrome, (cBo6oaHOE)

3.2 UndopmannoHHoe odecrniedeHne peajsn3anuu NporpamMmmel

Jns peanuzanuu  mporpammbl  ydyeOHoro mpenmera Oubmmoreunsii ¢ounag BBIY
YKOMIUIEKTOBAH NMEYaTHBIMU U 3JICKTPOHHBIMU U3IaHUSMHU.

OOyyaronuecs U3 4rcia WHBAJIUAOB U JIMI] C OTPAHUYEHHBIMH BO3MOYKHOCTSIMU 37I0POBbBS
oOecrieyeHbl NMeYaTHBIMU U (WJIM) 3JEKTPOHHBIMM OOpa3oBaTelbHBIMU pecypcaMu B (opMax,
aJaNTUPOBAHHBIX K OTPAHUYECHUSAM UX 310POBbSL.

OcHoBHast JiMTeparypa:

1. Cenpix N.YO. Marematuka: ydeOHUK U IPAKTUKYM ISl CPEAHETO MPOPECCUOHAIBHOTO
obpazoBanus / U. FO. Cenpix, FO. b. I'pebenmukos, A.FO. [lleBene. — Mockpa: M3narenbcTBo
FOpaiirt, 2026. — 443 c. — (Ilpodeccuonansuoe odbpazoBanue). — Tekct: anexkrponHsIit // IBC
FOpaiir [caiit]. — URL.: https://urait.ru/bcode/469860.

2. Kpemep H.III. Marematuka [uis KOJUIEMKEH: yd4eOHOE TOCOOHME Ul CPEIHETO
npodeccuonanbHoro oobpasosanus / H. 1. Kpemep, O. I'. Koncrantunosa, M. H. ®punman;
nox penakmueid H. I11. Kpemepa. — 10— uzj., nepepad. u gon. — Mocksa: M3natensctBo Opaiir,
2026. — 346 c. — (IlpodeccuonansHoe obOpazoBanue). — Tekcr: anexTponHbI // OBC FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/44599.

3. Hlunaues B.C. MaremaTka: y4yeOHUK M  TPAKTUKYM JJs  CPEIHETro
npodeccuonanbHoro oopazosanus / B.C. [llumayes; nox pexakuueii A.H.Tuxonosa. — 8—e usn.,
nepepadb. u jomn— MockBa M3parensctBo IOpaiit, 2026. — 447 c— (IIpodeccronansHoe
obpazoBanme). —  Tekcr: oanextponasii // DObC  IOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/459024.

4. Cenpix N.1IO. MatemaTuka: y4eOHHK W TPAKTUKYM JIJISl CPETHETO TPO(HECCHOHATFHOTO
obpazoBanus / U. FO. Cenpix, 0. b. I'pebenmuxon, A.FO.1lleBeneB.— Mocksa: M3naTenbcTBo
FOpaiir, 2026. — 443 c. — (Ilpodeccuonansuoe obpazoBanue). — TekcT : anexkTpoHHbI // DBC
FOpaiir [caiit]. — URL: https://urait.ru/bcode/469860.

5. Cussriii C.B. Jlekuuu o aHanutuyeckoil reometpuu: yueobnoe nocodbue / C. B. Cussiid.
— MockBa : @wuzmatiur, 2021. — 254 c¢. — Tekcr : oanekrponHbii— URL:
https://biblioclub.ru/index.php?page=book&id=687742

6. Maremaruka: anreOpa W Hadala MaTeMaTHYECKOTO aHAM3a, reoMeTpus. AnreOpa u
Havana mareMarudeckoro ananusa 10—11 kmaccer (0a30BbIi U yr1yOIeHHBIN YPOBHHU): yU4eOHHK /
II. A. Amumos, 0. M. Komsrun, M. B. Tkauésa [u ap.]. — 1l-e usn., crep. — Mockaa:
ITpocsemenune, 2026. — 465 c.: wun. — Tekcr: oanekrponnsii. —  URL:
https://znanium.com/catalog/product/2089825
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https://urait.ru/bcode/445990
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https://biblioclub.ru/index.php?page=book&id=687742
https://biblioclub.ru/index.php?page=book&id=687742
https://biblioclub.ru/index.php?page=book&id=687742
https://biblioclub.ru/index.php?page=book&id=687742
https://znanium.ru/catalog/document?id=486176&ysclid=mugnl6b3g2604232246

7. Matemaruka: anrebpa ¥ Hayajda MaTeMaTHYECKOTO aHau3a, reometrpus. [ eomerpus.
10-11 knacc. ba3oBsiit u yriny6nenusiii ypoBan: yueonuk / JI. C. AranacsH, B. ®@. byryzos, C.
b. Kagomues [u ap.]. — 11—e u3n., crep. — Mocksa: [Ipocsemenue, 2026. — 290 ¢. un. — (MI'Y —
mkone). — ISBN  978-5-09-103606-0. —  Tekcr:  oamekrponnbii. —  URL:
https://znanium.com/catalog/product/2089980

JlonoiHUTEILHAS JIUTEpPaTypa:

1. HanasH, A. A. 'eomeTpruueckue MOCTPOCHHS Ha TNIOCKOCTU U B IPOCTPAHCTBE:

3a/1aud W pelreHus: ydeoHoe mocodue / A. A. Jlanasn. — 2—e uzn. — Mocka: POPYM:
NHOPAM, 2020. — 464 c.: wi. — (IIpodeccuonansuoe odpazoBanue). — TEKCT: IMEKTPOHHBIN. —
URL.: https://znanium.com/catalog/product/1082973

2. Cuxopckas ['.A. Anrebpa u Teopus uucen: yaeoHoe mocodue mist CI1IO / Cukopckas
I"A. — Caparos: IIpodobpazoBanue, 2020. — 303 c. — Tekcr: snextponHsii. — URL:
http://www.iprbookshop.ru/91847.html

3. IMaBmouyenko 1O.B. MareMaTrka: Y4eOHHMK UM MPAKTHKYM Ui CPEIHEro
npodeccuonansHoro oopazosanus / 10. B. IlaBmouenko, H. I11. Xaccan; mox obmieit penakinei
1O. B. [1aBmouenko. — 4—¢ uzn., nepepad. u gon. — Mocksa: M3narensctBo HOpaiit, 2026. — 238
c. — (ITpodeccronansHoe obpaszoBanue). — URL: https://urait.ru/bcode/489875.

HNHuTepHeT — pecypcebl:

www.newlibrary.ru — HoBast 3JIeKTpOHHasE OMOJINOTEKA;

WWW.edu.ru — derepaibHbIN TOPTAT POCCHHCKOTO 00pa30BaHus;

http: //window.edu.ru/ — equHOe OKHO J0CTYIa K HHPOPMAIIMOHHBIM Pecypcam
www.fcior.edu.ru (MuadopmannoHHbie, TPEHUPOBOUHBIC M KOHTPOJIbHBIC MATEPUAIIBI);
5. www.school-collection.edu.ru (Eaunast xomnekuuu I1H(POBBIX 00pa30BaTEIbHBIX

pECypcoB).

Eall el
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4 KOHTPOJIb W OIEHKA
TACIATIIAHBI

PE3YJIBTATOB OCBOEHUSI YUYEBHOM

PesyabTaThl 00yyeHus

Kputepun onenkn

MeToabl OLIEHKH

JInyHocTHEIE

JI1 - chopMupoBaHHOCTH MPEACTABICHUNA O
COLUAIBHBIX, KYJIbTYPHBIX M HCTOPUYECKHX
(akTOpax CTaHOBIICHHS MATEMAaTHKU

JI2 - copMHpOBaHHOCTH OCHOB JIOTHYECKOTO,
QITOPUTMUYECKOTO u MaTeMaTH4eCKOro
MBIIICHUS

JI3 - chopMHpPOBAaHHOCTH YMEHHMI TPUMEHSTH
MOJTyYCHHBIC 3HAHMS TIPU PEIICHUH Pa3IUYHBIX
3a1a4

JI4 - chopMHpPOBAaHHOCTH TMPEACTABICHUN O
MaTeMaTHKe KaK 4YacTh OOIIe4eI0BeYeCKOn
KYJIBTYPBl, YHHBEPCAIbHOM  SI3BIKE  HAYKH,
MIO3BOJISIOIIEM OIUCHIBATh U U3y4aTh pealibHbIC
MIPOIECCHI U SIBJICHHUS

YpoBeHb IpaBUIIBHBIX
OTBETOB npu
MUCHMEHHOM U YCTHOM
KOHTpOJIE, YETKOCTh
W3JIOKEHUS MaTepHaa.
BbricTpoTa opueHTanuMu
B NPECTaBISIEMOM
MmaTtepuaine, ObICTpOTa
peaknuu Ha BOMPOCHI.
IIpaBuiIBHOCT®,
MIOJTHOTA  BBITIOJHEHUS
3a/laHui, TOYHOCTb
(hOpMYITHPOBOK,
TOYHOCTb pacueros,
COOTBETCTBHE
TpeOOBAHUSM.

YceTHBIN onpoc
[TpakTHueckue 3a1aHus
[TpoBepounas  pabota
Tect

YceTHBII onpoc
[TpakTHueckue 3a1aHus
[TpoBepounas  pabota
Tect

YcTHBII onpoc
[TpakTuyeckue 3aganus
[IpoBepounass pabota
Tecr

YcTHBII onpoc
[TpakTuyeckue 3ananus
[IpoBepounass pabota
Tect

MeTanpeaMeTHbIE

M1 - yMeHHE CaMOCTOATENbHO ONpPENEIsATh
eI JIEeATEIbBHOCTH M COCTAaBJIATh  IUIAHBI
JEATEIbHOCTH; CAMOCTOSITEIbHO OCYILLECTBIIATD,
KOHTPOJINPOBATh u KOpPPEKTUPOBATh
JEATEIbHOCTD; HUCIOJIB30BaTh BCE BO3MOYKHBIE
pecypcesl Uil AOCTUKEHHUS TIOCTABIICHHBIX LEIe
U peaju3aliy IIaHOB JIeTeNIbHOCTH; BHIOUPATh
YCHENIHbIE CTPATETUH B PA3JIMYHBIX CUTYalUsAX

M2 - yMeHHe MNPOIYKTHBHO OOHIAThCA U
B3aMMO/JICIICTBOBaTh B IPOLECCE COBMECTHOMU
JESATEIIBHOCTH, YYMUTHIBATh IO3UIMHM JIPYrHX
YY4aCTHUKOB JIeATEIIbHOCTH, 3¢ deKTUBHO
paspeniatb KOH(QJIUKTHI

M3 - BiajcHHE HaBHIKAMH I103HABATEJIBLHOM,

y4eOHO-UCCIIEIOBATEIbCKOM U TPOEKTHOM
JeSITeIbHOCTH, HaBbIKaMU paspereHus
npo0yieM; CIOCOOHOCT H  TOTOBHOCTh K

CaMOCTOATCIIBHOMY IIOUCKY MCTOHOB PCIICHUA
MPAKTUYCCKUX 3aJia4, TPUMCHCHUIO Pa3JIMYHBIX
METOJ0B ITO3HAHU

M4 - TOTOBHOCT M  CIOCOOHOCTH K
CaMOCTOSITEIIBHOU MH(OPMaLIMOHHO-
MMO3HABATCIIbHOM  JEATCIBHOCTH,  BJIAJCHHUE
HaBBIKaMH MOJTy4EeHUS He00X0INMOMI
uHbOpMallUd W3 CIIOBapeil pasHBIX THIIOB,
YMEHHE  OPHEHTHPOBATHCS B Pa3IMYHBIX
HCTOYHUKAX nH(popmManuu, KPUTHUYECKU

OLICHUBATh M MHTEPIPETUPOBATh MH(OPMALIHUIO,
MOJIY4aeMyI0 U3 Pa3IMYHbIX UCTOUHUKOB

YPOBEHb IpaBUIIBHBIX
OTBETOB npu
IUCbMEHHOM U YCTHOM
KOHTpOJIE, YETKOCTh
U3JI0’KEHUS MaTepuaa.
beicTpoTa OpueHTanuu
B IIPEJICTaBIISIEMOM
Martepuaie, ObIcTpoTa
peakuuyu Ha BOIPOCHI.
[IpaBunbHOCTB,
IIOJIHOTA  BBIIIOJIHEHUS
3aJaHNMH, TOYHOCTH
(hopMyIIHPOBOK,
TOYHOCTb pacueros,
COOTBETCTBHUE
TpeOOBaHUSM.

YcTHbI onpoc
[IpakTueckue 3ananus
[TpoBepounas pabota
Tecr

YeTHBIN onpoc
[IpakTueckue 3ananus
ITpoBepounas pabota
Tecr

YcTHBII onpoc
[TpakTuyeckue 3aganus
[IpoBepounas pabora
Tect

YeTHBIN onpoc
[IpakTnueckue 3ananus
[TpoBepounas pabota
Tect
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MS - yMmeHue WUCHOJB30BaTh  CPEACTBA
UHPOPMALIMOHHBIX ¥ KOMMYHHMKAIlMOHHBIX
TEXHOJOTHMl B pEIIEHUH  KOTHUTHUBHBIX,

KOMMYHUKATHBHBIX W OpPTraHHU3allMOHHBLIX 3aJay
C coOmofeHrueM TpeOOBaHWN  SPrOHOMHKH,
TEXHUKH 0e30I1acHOCTH, TUTHCHBI,
pecypcocOepe)keH sl, MPaBOBBIX U ITHYECKUX
HOPM, HOPM HH()OPMAIIMOHHON 0€30ITaCHOCTH

M6 - ymeHue oOnpenensATb Ha3HAYCHHE W
(GYHKIIH pa3TUYHBIX COIMALHBIX HHCTHTYTOB

M7 - yMeHue caMOCTOSITEIbHO OLEHHBATh U
NPUHUMATH pelieHus, OIpeIeNISIoIue
CTpATEeTUI0 MOBEJIEHUs, C YUETOM IpakJaHCKHX
Y HPaBCTBEHHBIX LIEHHOCTEN

M8 - BJIaACHUC A3BIKOBBIMHU CpPCACTBAMH -
YMCHUEC SACHO, JIOTUYHO W TOYHO H3JIaraTb CBOIO
TOYKY 3pCHU, HCIIOJIB30BAaTh aZICKBATHBIC
SA3BIKOBBIC CPCACTBA

M9 - BiageHue HaBbIKAMU [103HABATEIbHON
pediexkcuu Kak OCO3HAHUS  COBEpLIAEMBIX
NEHUCTBUII M MBICIUTEIBHBIX TPOIECCOB, UX
pe3yJabTaTOB W OCHOBAHUM, TPaHHUIl CBOETO
3HAHUSA U HE3HaHUs, HOBBIX TMO3HABATEIHHBIX
3a/1a4 ¥ CPEJICTB UX JOCTHKECHUSI

YpoBeHb NpaBUIBHBIX
OTBETOB npu
IMUCBMEHHOM M YCTHOM
KOHTpOJIE, YETKOCTh
U3JI0KEHUS MaTepHaa.
beicTpoTa OpueHTanuu
B MIPEACTABISIEMOM
MaTepuaie, OBICTpOTa
peakiuu Ha BOIPOCHI.
[IpaBunbHOCTB,
MOJIHOTA  BBIIOJIHEHUS
3aJaHNM, TOYHOCTDH
(hopMyITUPOBOK,
TOYHOCTb pacueros,
COOTBETCTBHUE
TpeOOBaHUM.

VYcTHbIit onpoc
[IpakTueckue 3ananus
[IpoBepounas pabora
Tect

YcrHblii onpoc
[IpakTueckue 3ananus
[IpoBepounas pabora
Tect

YcrHblii onpoc
[IpakTueckue 3ananus
[IpoBepounas pabora
Tect

YcTHBI onpoc
[IpakTueckue 3ananus
[IpoBepounas pabora
Tect

YcTHBIH onpoc
[IpakTueckue 3ananus
[IpoBepounas pabora
Tect

IIpeamerHbie

II1- cdopmupoBaHHOCTH MPEACTABIEHUN O
MaTeMaTUKE KaK 4aCTH MHUPOBOW KYJIbTYPbl U
MecTe MaTeMaTUKU B COBPEMEHHOI
UBWIN3ALUKM, CHOCcO0aX OMHUCAHUS SBJICHUMN
peaJIbHOr0 MUpPa HA MAaTEMATUYECKOM SI3bIKE

12 - chopmMupoBaHHOCTH MNpEACTABIECHUN O
MaTEMAaTUYECKUX TOHATUAX KaK BaKHEHIIMX
MaTeMaTUYeCKUX  MOJEINAX,  I[O3BOJSIOLINX
ONMCHIBaTh W M3y4yaTh pa3HbIe MPOLECCH U
SBIICHUS; IIOHVMAaHHE BO3MO>XHOCTH
aKCUOMAaTHYECKOrO MOCTPOCHUS
MaTEMaTHYECKUX TEOPHI

n3 - BJIaA€CHUC MCTOAAMH J0OKa3aTCJIbCTB H
AJITOPUTMOB PCHICHUA, YMCHUE UX IIPUMCHATD,
MNpOBOAUTL JOKAa3aTCIIbHBIC PACCYXKIACHHUA B
X0[€ pCHICHUA 3aaa4

14 - BrnageHue CTaHIAPTHBIMU MpUEMAMU
pEIICHUs] PAMOHABHBIX M HUPPAIMOHABHBIX,
MOKa3aTeNbHBIX, CTENEHHBIX,
TPUTOHOMETPUIECKUX ypaBHEHUH "
HEpPaBEHCTB, MX CHUCTEM; HCIOJIb30BAaHUE
TOTOBBIX KOMITBIOTEPHBIX MPOTpaMM, B TOM
yucie Il TOMCKAa TyTH  peuieHuss U
WUTIOCTpAllMM ~ pPEUIeHHs]  ypaBHEHUH U
HEPaBEHCTB

YpoBeHb IpaBUIIBHBIX
OTBETOB npu
MUCHMEHHOM U YCTHOM
KOHTpOJIE, YETKOCTb
W3JI0KEHHSI MaTepHana.
BreicTpora opueHTanuu
B NPEeJICTaBIISIEMOM
marepuaie, ObICTpoTa
peakuu Ha BOTPOCHI.
IIpaBUIBHOCTD,
MOJTHOTA  BBITTOJTHEHHS
3aJaHUM, TOYHOCTh
(hopMyIIHPOBOK,
TOYHOCTb pacyeros,
COOTBETCTBHE
TpeOOBaHUSM.

YcTHBII onpoc
[TpakTyeckue 3aganus
[IpoBepounas pabota
Tect

YcTHBII onpoc
[TpakTyeckue 3agaHus
[IpoBepounas pabota
Tect

YeTHBIN onpoc
[IpakTnueckue 3ananus
[TpoBepounas pabota
Tect

YeTHBIN onpoc
[IpakTnueckue 3ananus
[TpoBepounas pabota
Tect
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II5 - chopmMupoBaHHOCTH TPEACTABICHHH 00
OCHOBHBIX IIOHATHUAX, naesax n MeToAax
MaTeMaTHYECKOTo aHaJIN3a

16 - BiageHMe OCHOBHBIMHU TIOHATUSMHU O
MJIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
dburypax, ux OCHOBHBIX CBOICTBAX;
c(OPMHPOBAHHOCTh YMEHUS, PAclO3HaBaTh Ha
yeprexax, MOJENAX M B pealbHOM MHpE
reOMETPUUECKHUE burypsr; MIPUMEHEHUE
M3YYEHHBIX CBONCTB T€OMETpUYECKUX (QUryp u
dopMyI s peleHust TeOMETPUYECKHUX 3a/1a4 U
3a]1a4 ¢ IPAKTHUYECKUM COJIep KaHUeM

7 - chopMUpPOBAaHHOCTH MPEACTABICHUN O
npoleccax u SIBJICHUSX, UMEIOILUX
BEPOATHOCTHBIN XapakTep, O CTATUCTHYECKHUX
3aKOHOMEPHOCTAX B peaJbHOM MHUpe, 00
OCHOBHBIX HOHATHUSX D3JEMEHTApHOM Teopuu
BEPOSTHOCTEH; YMEHHIM HaXOIUTh U OLCHUBATh

BEPOSTHOCTH  HACTYIUIEHHS  COOBITHH B
IPOCTEHIINX  IPAKTUYECKUX CHUTyalUsiX U
OCHOBHBIE XapaKTEPUCTUKU CIIy4alHBIX
BEIIMYUH

II8 - BiazeHue HaBbIKAMU HCIOJIb30BaHUS

TOTOBBIX ~ KOMIIBIOTEPHBIX
pelieHuu 3aaa4d

nporpaMM  mpu

YpoBeHb NpaBUIBHBIX
OTBETOB npu
IMUCBMEHHOM M YCTHOM
KOHTpOJIE, YETKOCTh
U3JI0KEHUS MaTepHaa.
beicTpoTa OpueHTanuu
B MIPEACTABISIEMOM
MaTepuaie, OBICTpOTa
peakiuu Ha BOIPOCHI.
[IpaBunbHOCTB,
MOJIHOTA  BBIIOJIHEHUS
3aJaHNM, TOYHOCTDH
(hopMyITUPOBOK,
TOYHOCTb pacueros,
COOTBETCTBHUE
TpeOOBaHUM.

VYcTHbIit onpoc
[IpakTueckue 3ananus
[IpoBepounas pabora
Tecr

YcrHblii onpoc
[IpakTrueckue 3ananus
[IpoBepounas pabora
Tect

YcTHBII onpoc
[TpakTuyeckue 3ananus
IIpoBepounas pabora
Tect

YcTHBII onpoc
[TpakTyeckue 3agjaHus
IIpoBepounas pabota
Tect

Jl7is OLIEHKW OCTHIKEHUS 3aIUIaHMPOBAHHBIX PE3YyJIbTaTOB OOyUEHHUs MO JAMCIUILIIMHE
pa3paboTaHbl KOHTPOJIHHO—OIIEHOYHBIE CPEACTBA IS TMPOBEIACHUS TEKYIIEro KOHTPOIS |
MIPOMEKYTOUHOM aTTeCTaI[H, KOTOPbIE MPHJIAratoTcs K paboueit mporpamMme AUCIUILTHHBL.
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MHWHOBPHAYKU POCCHM
BJIAJJMBOCTOKCKHNU I'OCYJAPCTBEHHbLIM YHUBEPCUTET

P®OH/I OHEHOYHBLIX CPEJICTB

JUTSL TIPOBEJICHUS TEKYIIEr0 KOHTPOJIS U IPOMEKYTOUHOM aTTeCTaIllun
10 Y4eOHOM AUCITUTIIINHE

OOII1.07 Marematuka

IMporpaMmabl IOATOTOBKH CIICHUAJIMCTOB CPCAHCIO 3BCHA /
KBaJII/I(l)I/II_II/IpOBaHHBIX pa60‘1HX " CIy’Kalllnux

23.02.01 Opranu3zaius nepeBo30K U yNpaBiIeHUE Ha TpaHCHOpTe (110
BUJIaM)/ TEXHUK

dopma o0ydyeHHs: OUHas

Haxonaka 2026
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Pa6ouas nmporpamma yue6noi mucrumanael OOI1.07 Maremarnka pa3paboTaHa B COOTBETCTBUU
¢ TpeboBaHusMu Tpukaza MwunoOpHayku Poccum ot 17.05.2012 Ne 413 "OOG yTBepkIeHUU
denepanbHOTO  TOCYAapCTBEHHOTrO  OOpa3oBATENBHOTO  CTaHAApPTa  CpPeAHEero  OOMIero
oOpa3oBanus", TpPHUMEpPHOW OCHOBHOW oOpa3oBarensHO mporpammori COO, omoOpeHa
pemieHreM (enepaabHOTO Y4eOHO-METOAMYECKOr0 OOBEIMHEHHS IO 00meMy 00pa30BaHUIO,
npotokosl oT 28.06.2016 Ne 2/16-3, denepalibHOrO TrOCYAapCTBEHHOTO 00pa30BATEILHOTO
CTaHaapTa CpeAHero NpogecCHOHAIbHOIO0 00pa30BaHUs MO CIENHUAILHOCTH MO CIEeUUATbHOCTH
23.02.01 Opranuszanus NepeBO30K U YIPaBJIEHHE HA TpaHCIOpPTE (MO BUAAM), YTBEPXKICHHOIO
npuka3zom MuHoOpHayku Poccuu ot «20» mapra 2024 1. Ne 176.

Pa3zpaboruuk: E.H. fmkoBa, npenonasatensd 1 kateropuu

Paccmotpeno u 000peHo Ha 3acejaHuu ITUKIIOBOM METOIMYECKON KOMUCCUH
ITpotokon Ne 10 ot «29» urons 2026 .
IIpencenarens [IMK [Inaxoruna B.B.

nOONUCD
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1 O0mme cBeneHust
OneHouHbIC CpeACTBAa MpEIHA3HAYEHBI JJIsi KOHTPOJS M OLECHKH 00pa30BaTEIbHBIX
JOCTYDKCHUH  00ydYaronmuxcsi, OCBOMBIIUX TporpamMmy yudeOHoW mucrurmimael  OOIL.07

Maremaruka.

@OOC BKJIIOYAIOT B ce0s1 KOHTPOJIbHBIE MaTEpPHAIIbI AJIsl MPOBEACHUS TEKYIET0 KOHTPOJIS
YCIIEBaEMOCTH M MPOMEXKYTOYHOH aTTEeCTalliy MO JUCLUUIUIMHE, KOTOpas MPOBOJUTCSA B (opme
JK3aMeHa (C MCIOJIb30BAaHUEM OLICHOYHOI'O CPEICTBA — YCMHbIU ONpoc 8 ¢hopme omeemos Ha
80NPOCHL OULEMO8, YCMHBLU ONPOC 8 hopme cobeced08aHUs, BLINOIHEHUE NUCOMEHHBIX 3A0AHUL,
mecmuposanue u m.o.)

2 [lnanupyemble pe3yabTaTbl 00y4eHHs IO JAMCUMILIMHE, o0ecreynBaoIIue
€3yJ1bTAThl 0CBOCHHUSI 00PA30BATEJIbHOI NPOrpaMMbl

Kon
pe3yJsbTar
o0yueHus

a
1

HanmenoBanue pe3ynbraTa 00yueHus

J1

c(OPMHUPOBAHHOCTD MPEACTABICHHUH O COLUATBHBIX, KyJIbTYPHBIX M HMCTOPUYECKHUX
(hakTOpax CTAaHOBJIEHUS] MATEMAaTHKHI

J12

C(i)OpMPIpOBaHHOCTB OCHOB JIOTMYECKOI'0, aJropuTMHUYECKOro MW MaTEMAaTHYCCKOT'O
MBINJICHUA

J3

c(OPMHUPOBAHHOCTh YMEHUH MPUMEHSTH MOJYYCHHBIC 3HAHUS MPU PEIICHUH Pa3IMYHbBIX
3a1a4

J14

c(OPMHUPOBAaHHOCTh IPEICTABICHUI O MaTeMaTHKe KakK 4YacTh OOIIe4eI0BeYeCKOn
KYJbTYpbl, YHUBEPCAJILHOM SI3bIKE HAYKH, ITO3BOJISIONIEM OMMCHIBATh U U3y4aTh peajibHbIC
MIPOLIECCH U SBJICHUS

M1

YMEHHUE CaMOCTOATECIBHO ONPEACTIATL HEIN OCATCIIBHOCTH W COCTaBJIATH IIJIaHBI
ACATCIIBHOCTH, CaMOCTOATCIBHO OCYIICCTBJIATH, KOHTPOJIUPOBATH U KOPPEKTHUPOBATH
ACATCIIBHOCTDL, MCIIOJIB30BaTbh BCE BO3MOKHLIC PECYPCHI AJid JOCTUIKCHUA IMOCTABJIICHHBLIX
uenef/'l n pea3alli IJIAHOB JCATCIIBHOCTH, BBI6I/Ip8.TB YCOCHUIHBIC CTPAaTCrun B
PA3JIMYHBIX CUTYyallUAX

M2

yMEHUE TPOJNYKTHBHO OOWIAThCS W B3aMMOJCHCTBOBATH B MPOIECCE COBMECTHOM
JeSITEIBHOCTH, YYUTHIBATh TO3HUIUHM JPYTUX YYaCTHHKOB JEATENbHOCTH, 3PQEKTUBHO
pa3penatb KOHQIUKTHI

M3

BJIaJACHUEC HaBbIKaMHU HOBHaBaTeHBHOﬁ, y‘ieGHO-HCCHeHOBaTeHLCKOﬁ nu HpOGKTHOfI
ACATCIIBHOCTH, HAaBbBIKaAMW pa3pCliCHUs Hp06f[eM; CIIOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSATCIIbHOMY IIOUCKY MCTOAOB PCIICHHUA MPAKTHYCCKUX 3a4a4, I[MPUMCHCHUIO
PA3JIMYHBIX MECTOAOB ITO3HAHUS

M4

TFOTOBHOCTh M CIHOCOOHOCTH K CaMOCTOSATEIbHOH HH()OPMAIMOHHO-TI03HABATEIBHON
JESITeNIbHOCTH, BJIaJICHUE HABBIKAMU ITOJIyUYCHUSI HEOOX0uMON MH(pOPMAILIUK U3 CI0Bapeit
Pa3HBIX THIIOB, YMEHHE OPHEHTHUPOBAThCS B PA3IMYHBIX HMCTOYHMKAX HH(pOpMAIH,
KPUTHYECKH OIICHWBATh U MHTEPIPETHPOBATh MH()OPMAIUIO, TOTYYAEMYIO U3 Pa3InIHbBIX
HCTOYHHUKOB

M5

YMEHHE HCIIOIh30BaTh CPEACTBA MH(POPMAIIMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTUH B
peleHrH KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX M OPraHU3alMOHHBIX 337a4 C COOJIIOJICHUEM
TpeOOBaHUI JPrOHOMUKH, TEXHHUKH O€30MacHOCTH, THTHEHBI, pecypcocOepekeHus,
MIPABOBBIX M 3THYECKUX HOPM, HOpM HH(POPMAIIMOHHON 06€301TacCHOCTH

M6

YMCHUC OIIPCACIIATH HA3HAUCHUC U q)YHKI_II/II/I Pa3JINYHBIX CONUAJIbHBIX NHCTUTYTOB

M7

YMCHUC CaMOCTOSATCIIbHO OLCHUBATL U NPUHUMATL PCHICHUSA, ONPCACIIAONINC CTPATCT U0
MOBCACHUSA, C YYECTOM I'PAXKXKJTAHCKUX U HPABCTBCHHBIX HeHHOCTeﬁ

M8

BJIAACHUE A3BIKOBBIMH CPEACTBAMU - YMCHHE SAICHO, JIOTUYHO U TOYHO HU3JIaraTb CBOKO TOUYKY
3PCHUA, UCTTOJIB30BATh a/ICKBATHBIC A3LIKOBLIC CPCACTBA

M9

BJIaJICHHC HABBIKAMU I103HABATEIbHOM pe(i)J'IGKCI/II/I KaK OCO3HaHHs COBCPIIACMbIX HCﬁCTBHﬁ
U MBICIIMTCIIBHBIX ITPOLECCOB, UX PE3YJIbTAaTOB U OCHOBaHHﬁ, T'paHUl] CBOCTrO0 3HAHUA U
HC3HAaHMs, HOBBIX ITO3HABATCIIBHBIX 3a/]a4 U CPEACTB UX TOCTHXKCHUSA

111

C(I)OpMHpOBaHHOCTB HpC,I[CTaBJ'IeHI/Iﬁ 0 MaTCMAaTHKC KaK 4aCTHu MI/IpOBOﬁ KYJBTYPBI U MCCTC




Kon
pesyJbTara
00yuenus’

HanMenoBaHue pe3ynbraTa 00ydeHus

MaTCMaTUKU B COBpCMeHHOﬁ OVBUIIN3allNH, cIoco0ax ONMHUCAaHUS SBICHUI p€ajlbHOro MHupa
Ha MaTCMaTU4YCCKOM S3BIKC

I12

c(OPMHUPOBAHHOCTb MPEJCTABICHUII O MaTeMaTHYECKHX TOHATHUSAX KaK Ba)KHEHIIMX
MaTEMaTHYECKUX MOJENSX, MO3BOJMIOINX ONMCHIBATh W M3y4daTh pa3HbIE IPOLECCH H
SIBIICHUS; TIOHUMaHHE BO3MOKHOCTH aKCHOMATHYECKOIO ITOCTPOEHHUS MAaTEMaTHYECKHUX
TEOPUil

I13

BJIAJICHUE METOJaMH JI0KA3aTeNbCTB M QJITOPUTMOB PEIICHUS, YMEHHUE UX MPUMEHSITH,
MTPOBOJINTH JOKa3aTeIbHBIE PACCYKACHUS B XO/I€ PEIICHHS 3a/1a4

114

BIIQ/ICHWE CTaHAAPTHBIMH TpPHEMaMHU pEIICHUS pPAlHOHAIBHBIX W HPPANUOHAIBHBIX,
[MOKAa3aTeNbHBIX, CTENIEHHBIX, TPUTOHOMETPHUUECKUX YPAaBHEHUM U HEPABEHCTB, UX CHCTEM;
WCIIOJIb30BAaHUE TOTOBBIX KOMITBIOTEPHBIX NPOTpaMM, B TOM 4YHCIE Uil TOUCKA IyTH
pENIeHNs ¥ WIUTFOCTPAIINH PEIIeHNs YPaBHEHUH 1 HEPABEHCTB

I15

c(OPMHUPOBAaHHOCTb MPEACTaBICHMH 00 OCHOBHBIX MOHATUAX, HAEAX U METoIax
MaTEMaTHUYECKOr0 aHaIN3a

I16

BJIa/ICHHE OCHOBHBIMHM TOHSATHSIMH O IUIOCKMX M MPOCTPAHCTBEHHBIX T€OMETPHUYECKUX
¢urypax, X OCHOBHBIX CBOMCTBax; C(HOPMHPOBAHHOCTb YMEHHs, pPAaclO3HAaBaTh Ha
yepTekax, MOJIENIIX U B pEaIbHOM MHpE TEeOMETpUYecKue (UTYphI; TpUMEHEHHE
W3YyUYCHHBIX CBOHCTB TeoMeTpHyecKux (Guryp u Gopmyn Iuisi pelieHHss TeOMETPHICCKHX
3aJ1a4 U 3a7a4 C IPAKTUYECKHM COJIEpPKaHUEM

I17

c(OpMHUPOBAaHHOCTb MIPEICTABICHUI O MpoLeccax U ABJICHUAX, UMEIOIUX BEPOSTHOCTHBIN
XapakTep, O CTAaTUCTHYECKHX 3aKOHOMEpPHOCTAX B peaJbHOM MHpe, 00 OCHOBHBIX
MOHATUAX AJIEMEHTAPHOM TEOpHUU BEPOSATHOCTEH; YMEHUN HAxXOIUTh M OLICHUBATh
BEPOSITHOCTH HACTYIJICHHUS COOBITHM B TNPOCTEHIIMX NPAKTHUECKUX CHUTyalUsX H
OCHOBHBIE XAPAKTEPUCTUKH CIy4alHbIX BEJIMYUH

I18

BIIAJICHUE HABBIKAMU HCIIOJIH30BAHUS TOTOBBIX KOMIBIOTEPHBIX MPOTPaMM IPHU PEIICHUH
3a1a4

L6 coomeemcmeuu ¢ paboueti npozpammoii yuebnot OucyunIumbl

3 CooTBeTCTBHE OLIEHOYHBIX CPEJACTB KOHTPOJIMPYEMbIM pe3yJibTaTaM 00y4eHust
3.1 CpencrBa, npuMeHsieMble JIs1 OLCHKH YPOBHS TEOPEeTHYECKOM NMOAT0TOBKH

Kpartkoe o HaunmeHnoBaHue o11eHOUYHOTO
HalMEHOBaHHUE 5 - CpeICTBa U MPEICTABICHHUE €TI0 B
=
pasnmena a3 - dOC
(Mozyns) / Tembl | 2 © oKaszarejb OBIIAJICHUS pe3yIbTaTaMu
JUCLUIUINHBI a3 obyuenus
5 © Texkymuit [IpomexyTouHas
~ KOHTpPOJIb arTecTanus
Pasnen 1. Aareopa.

c(hOpMHUPOBAHHOCTbH MPEACTABICHHUH O
COLMANIGHBIX, KYIBTYPHBIX H

T UCTOPUYECKUX (PaKTOpax CTaHOBJICHUS
MaTCMAaTHKH Yemuwii onpoc

Tewma 1.1. - n.5.1 Tecmosoe
Beenenue C(opMHPOBAHHOCTD NPEACTABICHHHI O | 17 pxmyyeckasn 3a0anue

MaTeMaTHKe KaK 4acTH padoma n.6.2

4 00111€4eTI0BEYeCKOM KyIbTYPHI, «Beeoenue» n 5.2
YHHUBEPCAIBbHOM SI3bIKE HAYKH,
MO3BOJIAIOLIEM ONUCHIBATh U U3Y4aTh
peabHbIE MPOLIECCH U ABJICHUS




M2

YMEHHE MPOAYKTUBHO OOINATHCS U
B3aWMO/ICCTBOBATH B IpoOIlecce
COBMECTHOM JIeATEIIbHOCTH,
YYUTBHIBATH MO3UIMH JPYTUX
YYaCTHUKOB JICSITEIHHOCTH,

3¢ pexTUBHO pazperaTh KOHPIHKTHI

M6

YMEHHUE ONPECACIIATE HASHAYCHNUC U
(bYHKHI/II/I Pa3IMYHBIX COIIMATIBHBIX
HWHCTUTYTOB

I11

c(hOpMHUPOBAHHOCTh MPEACTABICHHUH O
MaTeMaTHKe KaK YaCTH MHPOBOM
KyJbTYphl U MECTE€ MaTEMATHKHU B
COBpPEMEHHOH IMBUIIN3AIIAH,
croco0ax OMUCaHus sIBJIEHUI
peasbHOro MUpPa Ha MAaTEMaTHIECKOM
SI3BIKE

Tema 1.2.
PasButne
IIOHATHSA O YUCIIE.

12

c¢(hOpMHUPOBaHHOCTH OCHOB
JIOTUYECKOT0, AITOPUTMHYECKOTO H
MaTEMATHUYCCKOI'O MBIIIIJICHU S

JI3

c(hopMHUPOBaHHOCTH YMEHUI
IMPUMCHSTDH IIOJIYUCHHBIC 3HAHHWA IIPpU
pELIeHUH PA3INYHBIX 33714

M1

YMEHHE CaMOCTOSITENILHO ONPENETAT
LeNH JeSITeTbHOCTH U COCTABIISATh
TUTaHbI IEATENIHOCTH;
CaMOCTOSITENIBHO OCYILECTBIIATD,
KOHTPOJINPOBATh U KOPPEKTHPOBATH
JIeSITeIbHOCTD; NCTIOJIb30BaTh BCE
BO3MOKHBIE PECYPCHI JUIs
JIOCTHKEHHS MTOCTABIICHHBIX LEJIEH U
peanu3aluy IaHOB JesTeIbHOCTY;
BBIOMPATH YCIICIIHbIE CTPATETHU B
Pa3IMYHBIX CUTYaIMsIX

Ilpaxmuuecxas
paboma Nel n5.2

Tecmosoe
3a0anue n.6.1

114

BIIa/ICHNE CTaHJapTHBIMU IpUEMaMHU
peLIeHUs pallHOHAIbHBIX U
VMPPALMOHAIBHBIX, [I0KA3aTENIbHbIX,
CTEIEHHBIX, TPUTOHOMETPUYECKUX
YPAaBHEHUI U HEPABEHCTB, UX CUCTEM;
HCIIOJIB30BAHUE TOTOBBIX
KOMIIBIOTEPHBIX IPOTPaMM, B TOM
4yyCIIe U1 IOMCKA IyTH PELIECHUs U
WJUTFOCTPALIMY PELICHUS YPABHEHUI U
HEPaBEHCTB

Tema 1.3.
DyHKIUU U
rpaduku

J12

c(hopMHUPOBaHHOCTH OCHOB
JIOTHYECKOTO, aJITOPUTMHYECKOTO W
MaTEeMaTHIECKOTO MBIIIICHIS

JI3

c(hopMUPOBaHHOCTH YMEHUUN
MPUMEHSTh TOJIyYCHHBIC 3HAHUS TPU
pEIIeHNH pa3IUYHbIX 3a7ad

Ipaxmuueckas
paboma Nel?2
ns.2

Tecmosoe
3a0anue n.6.1




Ml

YMEHHE CaMOCTOSITETIFHO OIPeNeysTh
LUeIu JEeATENbHOCTH M COCTaBIIATH
TUTaHbBI JeSTENbHOCTH;
CaMOCTOSITETTFHO OCYIIIECTBIISATD,
KOHTPOJUPOBATh MU KOPPEKTUPOBATH
JIeATEeIbHOCTh,  HCIOJIB30BaTh  BCE
BO3MOJKHBIE pecypchl JUTS
JIOCTKEHHSI TTOCTABJICHHBIX IeNIel |
peanu3anuy IJIAHOB JESTEIbHOCTH;
BEIOMpAaTh yCIIENIHBIE CTPAaTEeTHH B
Pa3IMYHBIX CUTYAIHSIX

M3

BJIaJIcHNE HaBBIKAMH ITO3HABATEIHHOM,
y4e0HO-UCCIIeI0BATENhCKON u
HpOCKTHOfI JCATCIIBHOCTH, HaBbIKaMH
paspemieHust mpoodieM; CIOCOOHOCTh H
TOTOBHOCTH K  CaMOCTOSITEIILHOMY
MIOUCKY METO/IOB

114

BJIaJICHUE CTaHAAPTHBIMU MpUEMaMU
pemeHns panMOHANBHBIX u
WppallMOHANbHBIX,  IOKa3aTeNbHbIX,
CTETEeHHBIX, TPUTOHOMETPUUECKHUX
YpaBHEHUI M HEPABEHCTB, UX CHCTEM;
HCIIOJIb30BaHUE TOTOBBIX
KOMIIBIOTEPHBIX MpOrpamMMm, B TOM
YyClIe AN TOUCKA IyTH PEIICHUS H
WUTIOCTPALIMN PEIICHUSI YpPaBHEHUN U
HEPaBEHCTB

118

BJIaJCHUEC HaBbIKaMH HCIIOJIb30BaHUSA
FOTOBBIX KOMIIBIOTCPHBIX MPOTIrpaMm
IIpu pCIICHUHU 3a1a4

Tema 1.4.
Kopnu, crenenn
U JIoTapUpMBI.

J12

c¢(hOpMUPOBAHHOCTh OCHOB
JIOTHYECKOTO, aJITOPUTMHUYECKOTO |
MaTeMaTHYECKOTO MBIILICHUS

JI3

c¢(hOpMUPOBAHHOCTh YMEHUI
OPUMEHSTh MOJYYCHHBIC 3HAHUS MPH
PEUICHUH PA3JIMYHBIX 3a1a4

Ipaxmuueckas
paboma Ne3 n5.2

Tecmoesoe
3a0anue n.6.1

M4

FOTOBHOCTE M CIIOCOOHOCTH K
CaMOCTOSTENTbHOW  WH(OPMAIIOHHO-
[MO3HAaBaTEIbHOMI JEITEILHOCTH,
BJIQJICHHE  HAaBBIKAMH  IOJIyYEHUS
HEOOX0 MO rH(pOpMaITUN u3
cloBapeil pa3HBIX THUIIOB, YMEHUE
OPHUEHTUPOBAThCSI B Pa3IHUYHBIX

HMCTOYHHKAX WHQOpMAIIH,
KPUTHYECKH OLICHUBATh u
MHTEPIPETUPOBATh WHPOpMAITHIO,

MOJTY9aeMYI0 M3 Pa3IMIHbIX
HCTOYHUKOB




112

c(hopMHPOBaHHOCTH MPEACTABIECHUHN O
MAaT€MaTUYECKUX  TOHATHUSAX  Kak
BOKHEUIITUX MaTeMaTUYCCKUX
MOJIEJISIX, TTO3BOJISIONINX OMUCHIBATE U
M3y4aTh Pa3HbIC MPOIECCHI U SABJICHUS;
MMOHUMaHUE BO3MO>KHOCTH
aKCHOMAaTHYECKOTO MTOCTPOSHUS
MaTeMaTUYeCKUX TEOpUid

114

BIaJICHUE CTaHAAPTHBIMU MpUEMaMHU
pelIeHns PpaMOHAIBHBIX u
WppAlMOHANBHBIX,  IOKa3aTeNbHBIX,
CTETICHHBIX, TPUTOHOMETPUIECKHUX
YPaBHEHUI M HEPABEHCTB, UX CHCTEM;
HCIIOJIb30BaHME TOTOBBIX
KOMIIBIOTEPHBIX MpOrpamMM, B TOM
YyClIe AN TOUCKA IYTH PEIICHUs H
WUTIOCTPALIUN PEIICHUS YPaBHEHUN U
HEPaBEHCTB

Tema 1.5.
OCHOBEI
TPUTOHOMETPHH.

12

c¢(hopMUPOBAHHOCTh OCHOB
JIOTUYECKOT0, aJITOPUTMHYECKOTO |
MaTEeMaTHYECKOTO MBIILICHUS

JI3

c¢(hOopMUPOBAHHOCTh YMEHUI
OPUMEHSTh TOJTYYCHHBIC 3HAHUS MPH
PEIIeHUH PA3InYHBIX 3312

M4

TOTOBHOCTH M CIIOCOOHOCTH K
CaMOCTOSITETIbHON ~ WH(POPMAITMOHHO-
NIO3HABATEILHOM JeATeITbHOCTH,
BJIaJICHHEe  HABBIKAMH  IOJYYCHHS
HEOOXOIUMOM uHGOPMAIUH u3
clloBaped pa3HBIX THUIIOB, YMEHHE
OPHEHTHPOBATBCS B PA3JIMYHBIX
MCTOYHHUKAX WHQOPMAIIH,
KPUTHYECKH OLICHUBATh u
UHTEPIPETUPOBATH uHpopManmo,
MOJY4YaeMyI0 U3 Pa3IHIHbIX
HCTOYHUKOB

2

c(hopMUPOBaHHOCTE TIPEICTABICHUH O
MaTEMaTHYECKUX MOHATUAX KaK
BaXXHEMIINX MAaTEMaTHYECKUX
MOJIEJISIX, TIO3BOJISIFOIINX OMUCHIBATH U
M3y4aTh pa3HbIE MPOLECCHI U SBJICHUS;
MTOHMMAaHHUE BO3MOXKHOCTH
aKCHOMaTHYECKOTO MMOCTPOCHUS
MaTeMaTUYECKUX TEOPUIl

Ilpaxmuuecxas
paboma Ne4 n5.2

Tecmosoe
3a0anue n.6.1




114

BJIaJICHUE CTAaHAAPTHBIMU NIpUEMaMU
peleHns palioOHATBHBIX U
UppalrOHANbHBIX, TOKAa3aTEIbHBIX,
CTETIEHHbIX, TPUTOHOMETPUYECKUX
YpaBHEHUH U HEPABEHCTB, UX CUCTEM;
WCIOJIb30BaHUE TOTOBBIX
KOMITBIOTEPHBIX ITPOTPaMM, B TOM
YKCcIIe IS IOMCKA ITyTH PeIeHUs U
WITIOCTPALMK pelleHHUs ypaBHEHUH 1
HEPaBEHCTB

Tewma 1.6.
Hauana
MaTeMaTHIeCKOr0
aHaIm3a.
IIpousBonHas u
€€ MpUMEHEHNE

12

c(hopMUPOBAaHHOCTH OCHOB
JIOTHYECKOTO, AITOPHUTMHYECKOTO
MaTEMaTHYECKOTO MBIIUICHUS

JI3

c(hOpMHUPOBaHHOCTh YMEHU I
NPUMEHSTD TTOJTyYeHHbBIC 3HAHUS TTPH
pElIeHUH Pa3JInIHBIX 3312

M4

TOTOBHOCTh M CIIOCOOHOCTH K
CaMOCTOSITETIbHOM ~ WH(POPMAIIMOHHO-
MO3HABATEIHLHOM JeATeIbHOCTH,
BIQJICHNE  HAaBBIKAMH  ITOJYYCHHS
HEOO0XOIUMOM nHGpOPMAIUH u3
clioBaped pa3HBIX THUIIOB, YMEHHE
OPHEHTHPOBATBCS B PA3JIMYHBIX
HCTOYHHUKAX WHQOpMAIIH,
KPUTHYECKU OLICHUBATh "
MHTEPIPETUPOBATH uHpopManmo,
MOJYYaeMyI0 U3 Pa3IHIHbIX
MCTOYHHKOB

112

¢(hOpMUPOBAHHOCTh MPEJACTABICHUIN O
MaTeMaTHYeCKUX  TOHATHIX  Kak
Ba)KHEHIINX MAaTEMATUYCCKUX
MOACIIAX, MMO3BOJIAIOIIUX OITMChIBATH U
U3y4aTh pa3HbIe MPOIECCHI U SBIICHHS;
NOHMMaHHE BO3MOKHOCTH
AKCHOMATHYECKOTO TIOCTPOCHHUS
MaTeMaTHYECKUX TEOPHIA

114

BJIQJICHUE CTAaHJAPTHBIMU NpPUEMAMHU
pelieHus palMOHAIBHBIX u
HppalMOHAJIbHBIX,  IOKa3aTelbHBIX,
CTENICHHBIX, TPUTOHOMETPUYECKHUX
YpaBHEHUH U HEPABEHCTB, UX CUCTEM;
HCIIOJIb30BaHUE TOTOBBIX
KOMIBIOTEPHBIX MpPOrpamMm, B TOM
yucae Uil TIOMCKa IyTH PELIEHUS U
WJUTIOCTPALIMKM PENIEHUS YPAaBHEHUU U
HEPABEHCTB

I15

c(hOpMUPOBAHHOCTh  MPEICTABICHUN
00 OCHOBHBIX TIOHATHAX, HACSIX W
METOJIaX MaTeMaTHYeCKOro aHan3a

Ipaxmuueckas
paboma Ne5 n5.2

Tecmoesoe
3a0anue n.6.1




Tema 1.7.
HHrerpan u ero
MIPUMEHEHHUE.

J12

c(hopMUPOBaHHOCTH OCHOB
JIOTUYECKOTO, aJITOPUTMHUYECKOTO U
MaTEeMaTHYECKOTO MBIIILICHHUS

M5

YMEHHE  HCIOJNB30BaTh  CPEICTBA
UH()OPMALTMOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
penieHun KOTHUTHBHBIX,
KOMMYHHKATUBHBIX u
OpraHu3allMOHHBIX 3a1a4 c
coOIroIeHIEM TpeOOBaHMIA
SPrOHOMHUKH, TEXHUKH 0€30MacHOCTH,
TMTHEHBL, pecypcocOepekeH s,
NPaBOBBIX M ITHYECKUX HOPM, HOPM
WH(POPMAITMOHHON 0€301MacHOCTH

112

c(hOpMUPOBAHHOCTh MPEJACTABICHUHN O
MaTeMaTHYeCKMX  TOHATHAX  Kak
BaXKHEHUIITNX MAaTEMATUYCCKUX
MOACIIAX, MMO3BOJIAIOIIUX OIIMCBIBATH U
W3y4yaTh Pa3HbIe MPOIECChI U SBICHHUS,
MOHUMAaHNe BO3MOXHOCTH
AKCHOMAaTHYECKOTO TIOCTPOCHHUS
MaTE€MaTUYECKUX TEOPHUil

I18

BIaJICHUE HAaBBIKAMHU HCIIOJIb30BaHUS
TOTOBBIX KOMIIBIOTEPHBIX IIPOIpPaMM
IIPU pELIEHUH 3a1a4

Ilpaxmuueckasn
paboma No6 nj.2

Tecmoesoe
3a0anue n.6.1

Pa3zjnen 2. KoMOMHATOpUKA, CTATHCTUKA U TeOPHsi BEPOSATHOCTEN.

Tema 2.1.
Kombunaropuxka.

JI3

c¢(hOpMUPOBAHHOCTh YMEHUHI
OPUMEHSTh MOJYYCHHBIC 3HAHUS MPH
pEelIeHUH Pa3JInYHBIX 3371

JI4

c¢(hOpMUPOBAHHOCTh MPEJACTABICHUI O
MaTeMaTHKe Kak JacTH
0011IeueIOBEYeCKO KYJbTYPBHI,
YHUBEPCAIBHOM SI3BIKE HayKH,
IMMO3BOJIAIONIEM ONHUCBIBATHL U U3YYaTb
peasbHbIC MPOLIECCHI U SBIICHHS

M7

YMEHHUE CAMOCTOSATENBHO OLIEHUBATh U
MPUHUMATh PENIEHUs, ONPEACIISIIoLINE
CTpaTeI‘I/IIO IIOBECACHUA, C yT-IeTOM
rpaXXJaHCKUX U HPaBCTBEHHBIX
IIEHHOCTEH

M8

BJIaACHUE A3BIKOBBIMU CPEACTBAMU -
YMEHHE SCHO, JIOTMYHO W TOYHO
u3jgaratb ~ CBOKO  TOYKY  3PCHHUS,
HUCIIOJIB30BaTh AJACKBATHBIC SI3BIKOBBIC
cpenacTaa

Ipaxmuuecxas
paboma Ne7 nj.2

Tecmoesoe
3a0anue n.6.1




117

c(hOpMHUPOBAHHOCTH MPEICTABICHUH O
mpoueccax M SBJICHUSAX, HMEIOUINX
BEPOATHOCTHBIN Xapakrep, 0
CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B
peambHOM  MHUpE, 00  OCHOBHBIX
HNOHATHSX  JJIEMEHTapHOH  TEOpuH
BEPOSITHOCTEW; YMEHUN HAXOOUTh U

OILICHUBATh BEPOSITHOCTH HACTYIUICHUS
COOBITHI B MIPOCTEUIINX
MIPAKTUYECKUX CUTYyaLMsIX u
OCHOBHBIE XapaKTePUCTHKH
CIIy4allHbIX BEJIUYMH

18

BJIa/ICHUE HAaBBIKAMHU HCIIOJIb30BaHUS
TOTOBBIX KOMIBIOTEPHBIX HPOrpaMm
IIPY peLICHUH 3a1a4

Tema 2.2.
OneMeHTHI
TEOpUHU
BEPOSITHOCTEN U
MaTeMaTHYeCKON
CTaTUCTHUKU.

JI3

c¢(hOpMUPOBAHHOCTh YMEHUHI
IMPUMCHATL IMOJTYYCHHBIC 3HAHUA IIPU
PEIIeHUH PA3InYHBIX 3312

J14

c(hOpMUPOBAHHOCTH MPEIACTABICHUN O
MaTeMaTHKe Kak JacTH
o011e4enoBeYecKoit KYJIBTYPBI,
YHUBEPCAIBHOM SI3BIKE HayKH,
MO3BOJISIFOIIIEM OIKCHIBATh U M3ydYaTh
peasbHbIC MPOLIECCHI U SIBIICHHSI

M4

FOTOBHOCTB U CLIOCOOHOCTH K
CaMOCTOSTENFHOW HHPOPMAIIMOHHO-
[M03HABATEJIbHOM JAEATENHLHOCTH,
BJIaJICHUE HABBIKAMU TIOJYYCHHUS
HE00X0IMMOH MH(POPMALIUN U3
cJIoBapeil pa3HbIX THUIIOB, YMEHHE
OPUEHTUPOBATHCS B PA3IMUHBIX
UCTOYHUKAX HHPOpMAIHH,
KPUTHYECKH OLICHUBATh U
MHTEPIPETUPOBaTh HHPOPMAIIHIO,
MOJIy4aeMYyI0 U3 Pa3ImdHbIX
HCTOYHUKOB

17

c(hOpMHUPOBAHHOCTbH MPEACTABICHUH O
IIPOLIECCAX U SIBICHUAX, UMEIOIIUX
BEPOSITHOCTHBII XapakTep, O
CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B
peanbHOM MUpe, 00 OCHOBHBIX
MOHATHUAX JIEMEHTAPHON TEOPUU
BEPOSITHOCTEW; YMEHUN HAXOAUTh U
OILICHUBATh BEPOSATHOCTH HACTYIJICHUS
COOBITHH B IPOCTEHIINX
MPAKTHYECKUX CUTYaLUAX U
OCHOBHBIE XapaKTEPUCTUKN
CITy4YaWHBIX BEIUYUH

Ilpaxmuuecxas
paboma Ne§ n5.2

Tecmosoe
3a0anue n.6.1




2
3
4
5

I18

BJIaJICHUE HABbIKAMM HCIIOJIb30BAHUS
TOTOBBIX KOMITBIOTEPHBIX MPOrPaMM
MIPU PEIIEHUN 3a/1a4

Pasnen 3. 'eometpusi.

Tema 3.1.
IIpsimble 1
IIJIOCKOCTH B
MIPOCTPAHCTBE

c(hOpMUPOBaHHOCTh YMEHUI

JI3  |TPUMEHATH MONy4YeHHbIE 3HAHUS TIPU
pelleHUN pa3IMYHbIX 33734
B Yemmuwiii onpoc
c(hOpMUPOBAHHOCTH TIPECTABICHUI O n5.1
MaTeMaTHKe KaK 4acTH Ipaxmuvecxas
4 00I1IeYeTI0BEYeCKOM KyIbTYPHI, paboma Ne9 n3.2

YHUBEPCAJILHOM A3bIKC HAYKH,
IMO3BOJIAIONIEM OIMUCHIBAThH U U3YyYaTh
PpC€ajIbHBIC MPOLECCHI U SABJICHUSA

Tecmoesoe
3a0anue n.6.1

— 07151 pOpMYIUPOBKU NoKasameeli UCno1b306amy nonodcenus Taxconomuu bryma.
— Oonomunuvie oyeHouHble cpedcmea Hymepyromes, H—p: « Tecm No2y, «Koumponvras paboma Ne4y.
— Ilpumepul 6cex oyenounvIx cpedcme 00XCHbL DblMb npedcmagiensl 8 pazoenax 3,0.
— B crobrax cnedyem ykazamv nyHKm pazoenos 5.6, 8 KOMOpoM OHO NpedCmasieHo.

3.2 CpencrBa, npuMeHsieMble 1JIs1 OLlEeHKU YPOBHS IPAKTHYECKOH MOATOTOBKHU

HWHCTUTYTOB

KpaTKOC HanmenoBanue OILICHOYHOT'O
HAaNUMCHOBAHHUC E CpCACTBa U NPECACTABICHUEC €TI0
pa3aeiaa § E B
(Monynst) / Tembl| B I DOC
[l [Toxazareins OBJIA/ICHUA PE3YyJIbTaTAMHU O6y‘ICHI/I$[
MUCLUTIIINHBI IS
© . IIpomexyTou
g° Tekymmnii p yr
R Has
KOHTPOJIb
arrecranuus
Paspnen 1. Aareopa.
c(hOpMHUPOBaHHOCTH TPEJCTABIEHUI O COIHMATHHBIX,
JI1 KYJIbTYPHBIX H HUCTOPUYECKUX (hakTopax|
CTAHOBJICHUS MaTEMATUKH 5
Yemuwii
c(hOopMHUPOBaHHOCTh TPEICTABIEHUI O MaTeMaTHKe onpoc
KaK qaCTH 00111eYeTIOBEYECKON KYJBTYPBL, |, 5 | Tecmosoe
JI4  |yHEHBepcadbHOM  SI3BIKE HAYKH, II03BOJISIOIIEM Tpaxmuueckas|3adanue
T . OMHMCHIBATE M H3Y4aTh peANbHBIC TIPOLECCHl M |pg60mq. n.6.2
ema 1.1.
ABJICHUA «Beeoenue» n
Beenenne
yMEHHUE MPOAYKTUBHO o0marscA u| 5.2
B3aUMOJICUCTBOBAT B  MPOLECCE COBMECTHOU
M2 | n#edTeNbHOCTH,  Y4YMTBIBaTh  IIO3ULUU  APYTHX
YYaCTHUKOB JIEATEIBHOCTH, 3 ()EKTUBHO pa3peliaTh
KOH(JIMKTHI
YMEHHE ONpEeNesITh Ha3HaueHHe W (QYHKIHNH
M6 | pa3nMUYHBIX COIUABHBIX




11

C(l)OpMI/IpOBaHHOCTL HpeILCTaBHCHI/Iﬁ O MAaT€MaTHKEC
KaK 49aCTH MHpOBOﬁ KYJbTYPbl © MECTC MAaTCMAaTUKA
B COBpCMCHHOﬁ OUBHJIM3AalluH, crroco0ax OMMCaHus
SIBIICHUI pcaJibHOroO MHpa Ha MATCMATUUYCCKOM
SA3BIKC

Tema 1.2.

Pa3Butne

TIOHSATHS O
qHCIe.

J12

C(bOpMI/IpOBaHHOCTI) OCHOB JJOTHYCCKOrI O,
AJITMOPUTMHUYCCKOro 1 MaTEMATUYCCKOI'O MBIIIIJICHUSA

JI3

c(hopMUPOBaHHOCTh yMEHUHU MIPUMECHSTh
MONTlydeHHbIE 3HAHUA TIPU PEIICHUH Pa3TMIHBIX
3ama4

M1

YMEHHUE CaMOCTOATCIIBHO OIpeEACIATH JagsaNgg
JACATCIIBHOCT M COCTABJIATH IINIaHBI ACATCIBHOCTH,
CaMOCTOATCIIbHO OCYIIECTBIATH, KOHTPOJIUPOBATH U
KOPPEKTHUPOBATE ACATEIBHOCTH, HCIIOJIb30BaTh BCE
BO3MOXKHBIC PeECYpChI JUISL JOCTHXKCHHUA
IIOCTABJICHHBIX Heﬂeﬁ u péajln3alvu IIJIaHOB
JACATCIIBHOCTH, BI)I6I/IpaTI) YCHICIIHBIC CTPAaTCTUU B
Pa3IMYHBIX CUTYalUAX

[ Ipaxmuueckas
ipaboma  Nel
n5.2

114

BJIAQJICHUE CTAHNAPTHBIMM INPUEMAMU  PELLICHHUS
paLOHANIBHBIX u HPPALMOHAIBHBIX,
[IOKA3aTeJIbHBIX, CTEIEHHBIX, TPUTOHOMETPUUYECKUX
YPaBHEHUI u HEPABEHCTB, ux CUCTEM;
HCIIOJIB30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOrPAMM,
B TOM 4YHUCJIE€ JIi IIOMCKA IIYyTH PEIICHUS W
WJUIFOCTPALIMY PEILICHUs YPABHEHUI Y HEPABEHCTB

Tecmoesoe
3a0anue
n.6.1

Tema 1.3.
OYHKIUHU U
rpaduKu

J12

C(i)OpMI/IpOBaHHOCTL OCHOB JJOTHYECKOrI O,
AJITOPUTMHUYCCKOI0 1 MaATEMATUYCCKOI'O MBIIIIJICHUSA

[ Ipaxmuueckas

JI3

c(hOopMHPOBAHHOCTD YMEHUH NPUMEHATH
MOJlydYeHHbIE 3HAHWA TPU PEIICHWH Pa3IMIHBIX
3a1a4

ipaboma Nel2
n3.2

Tecmoesoe
3a0anue
n.6.1

M1

YMCHHUE CaMOCTOSATCIIBHO OMpeaAciIATh e
JCATCIIBHOCTU W COCTABJIATH ININIAHBI ACATCIIBHOCTH,
CaMOCTOATCIIbHO OCYIIECTBJIATH, KOHTPOJIUPOBATH U
KOPPEKTUPOBATE ACATCIBbHOCTL, HCIIOJIB30BAaTHL BCE
BO3MOKHBIC PECYpPChI JUIA JOCTHXKCHHUS
IIOCTABJICHHBIX ueneﬁ u péaln3alu IJIaHOB
JACATCIIBHOCTH, BBI6I/IpaTB YCHCIIHBIC CTPATCTHUU B
Pa3JINMYHBIX CUTYallUAX

M3

BIIQJICHUE HaBBIKAMH II03HABATEIILHOW, y4eOHO-
WCCIIEOBATEILCKOM M TIPOSKTHON NESITeIHLHOCTH,
HaBbIKAMH pa3pelieHus Mpo0JieM; CHOCOOHOCTh U
TOTOBHOCTB K CAMOCTOSTEILHOMY MTOMCKY METOJIOB

114

BJIQJICHUE CTAaHJAPTHBIMM INPUEMAMU  PELICHMS
palMOHAIBHBIX u HAPPALMOHAIbHBIX,
[IOKa3aTeJIbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX
YpaBHEHUI u HEPABEHCTB, 170.¢ CUCTEM;
HCIIOJIB30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOIPAMM,
B TOM 4YHUCJIE M IIOMCKA IIYyTU PEIICHUS W
WJUIFOCTPALIY PELICHHS YPABHEHUI 1 HEPABEHCTB

18

BIIQJICHUE HaBBIKAMHU HCIIOJb30BAaHMSI TOTOBBIX
KOMIIBIOTEPHBIX POTPaMM TPH PEIIEHUH 33129




Tewma 1.4.
Kophu,
CTCIICHU U
norapudmpl

J12

C(l)OpMI/IpOBaHHOCTL OCHOB JJOTHYCCKOrI O,
AJITOPUTMHUYCCKOr0O 1 MaTEMATUYCCKOI'O MBIIIIJICHUSA

JI3

c(hopMUPOBaHHOCTH yMEHUH MIPUMECHSTh
MONTlydeHHbIE 3HAHWA TP PEIICHUH Pa3TMIHBIX
3amaq

M4

TOTOBHOCTh M CIHOCOOHOCTH K CaMOCTOSTEIbHOMN
WH(GOPMAITMOHHO-TIO3HABATEIFHOW IS TENFHOCTH,
BIIaJICHWE HABBIKAMH TIONY4YeHHS HeoO0XOoAnMOit
nHGOPMAIIUU U3 CJIOBapeil pa3HBIX THUIIOB, YMEHUE
OpPUEHTHUPOBATHCS B  PA3IUYHBIX  HMCTOYHHKAX
nH(pOpMAaITIH, KPUTHYECKU OIICHUBATh "
WHTEPIPETUPOBaTh WHPOPMAIHIO, MOIYIaeMy0 H3
Pa3IUYHBIX UCTOYHUKOB

[ Ipaxmuueckas
lpaboma  Ne3
n3.2

Tecmosoe
3a0anue
n.6.1

12

c(OpPMUPOBAHHOCTH Ipe/ICTaBICHUH 0
MaTEMATUUYCCKUX IIOHATHUAX KakK Ba)KHEHUIITUX
MaTeMaTHYEeCKUX MOJEIISX, TIO3BOJISFOLITHX
OITMCHIBATh M M3YYaTh pa3HbIE IMPOIECCHI U SBJICHUS,
NOHMMAaHHWE  BO3MOXKHOCTH  aKCHOMAaTHYECKOTO
HNOCTPOCHHUSI MATEMATHYECKHX TCOPUil

114

BJIaJICHUE CTaHJAApTHBIMH TNpUEMAMH  pELIeHUs
paloHaNIbHBIX u HppaluoHaIbHbIX,
MOKAa3aTENBHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKHX
YpaBHEHWH W HEpPAaBEHCTB, UX  CHCTEM;
WCIOJIb30BaHNE TOTOBBIX KOMITBIOTEPHBIX ITPOrPaMM,
B TOM 4YHCIE U1 IIOMCKa IyTH pEIIeHus |
WUTIOCTPALMU PELICHNs YPABHEHUI H HEPABEHCTB

Tema 1.5.
OCHOBBI
TPUTOHOMETPHU
U.

12

C(i)OpMI/IpOBaHHOCTL OCHOB JJOTHYECKOrI O,
AJITOPUTMHUYICCKOI0O 1 MATEMATUYCCKOI'O MBIIIIJICHHUSA

JI3

c(hOopMHPOBAHHOCTD YMEHUH NPUMEHATH
NOJy4YEeHHBIE 3HAHWS MPH PEILICHUH Pa3IMYHbIX
3a1a4

M4

TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEIbHON
WHQOPMAIMOHHO-TIO3HABATENBHOW  JEATEIbHOCTH,
BJaJICHHEC HaBBIKAMH TOJYyYEHHUs] HEOOXOIAMMOM
MHPOPMAaLMK U3 CJIOBAapel pasHbIX TUIIOB, yMEHHE
OpUEHTHPOBATbCA B PA3IUYHBIX  MCTOYHHKAX
WHPOPMAITIH, KPUTHYECKU OIICHUBATh u
MHTEPIPETUPOBATh WHPOPMAIHMIO, MOTYYaeMyl0 M3
pa3IMYHBIX

HMCTOYHHKOB

[Ipaxmuueckas
ipaboma N4

112

c(hopMHUPOBaHHOCTH MpeACTaBICHUN 0
MaTeMaTUYeCKUX  TMOHATHAX KaK  BaKHEUITHX
MaTeMaTHIECKUX MOJECIIAX, TTO3BOJISIONITUX
ONUCHIBATh U U3y4YaTh pa3Hble MPOLECCHl U SBICHHUS,
MMOHUMAHUE  BO3MOXKHOCTH  aKCHOMAaTHYECKOTO
MTOCTPOEHHUST MATEMATHICCKUX TCOPHI

ns.2

14

BJIaACHHUC  CTAHAAPTHBIMH HpI/IéMaMI/I PCHICHUA
panroOHAJIbHBIX n HUppanuoHaJIbHBIX,
IMMOKAa3aTCJIbHbIX, CTCIICHHBLIX, TPUTOHOMCTPUUCCKUX
ypaBHGHI/Iﬁ u HCPABCHCTB, nux CHUCTEM,
HCITIOJIB30BaHNUE I'OTOBBIX KOMIIBIOTCPHBIX IIPOrpaMm,
B TOM YHCJIC [JId TIIOMCKa IIYTH PCIICHUA U

Tecmosoe
3a0anue

n.6.1




WUTIOCTPALIMN PELIEHNs YPaBHEHUI U HEPABEHCTB

Tema 1.6.
Hauana
MaTEMaTHYECK
Or0 aHaJIN3a.
IIpoussonnas
ueé
MIPUMEHEHNE

J12

C(bOpMI/IpOBaHHOCTI) OCHOB JJOTHYCCKOrI O,
AJITOPUTMHUYCCKOro 1 MaTEMATUYCCKOI'O MBIIIIJICHUSA

JI3

c(hopMUPOBaHHOCTH yMEHUH MIPUMECHSTh
MONTlydeHHbIE 3HAHWA TIPU PEIICHUH Pa3TMIHBIX
3a1a4

M4

TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITENbHON
WHQOPMAMOHHO-TIO3HABATENIEHOW  JAEATEILHOCTH,
BIIQJICHWE HABBIKAMH TIONY4YeHHS HeoO0XOAnMOit
nH(GOpPMAIUN U3 CIOBapeil pa3HBIX THIIOB, YMEHHUE
OpUEHTHPOBAaTbCA B PA3IMYHBIX  HMCTOYHHUKAX
WHPOPMAIIH, KPUTHYECKU OIICHHUBATh u
WHTEPIPETUPOBaTh WHPOPMAIHIO, TTONYIaeMYy) H3
Pa3INMYHBIX HICTOYHHUKOB

112

c(OpPMUPOBAHHOCTH Ipe/ICTaBICHUH 0
MaTEMATUUYCCKUX IIOHATHUAX KakK Ba)KHEHUIITUX
MaTEMATHUYCCKUX MOACIAX, ITO3BOJIAOIIIUX
OITMCHIBATh M M3YYaTh pa3HbIE IMPOIECCHI U SBJICHUS,
NOHMMaHHWE  BO3MOXKHOCTH  aKCHOMAaTHYECKOTO

IMOCTPOCHHA MAaTECMATUUYCCKUX TCOpI/II\/'I

114

BJIAaJCHUE CTaHIAPTHBIMM NpUEMaMU  PELICHHUs
paloHaNIbHBIX u HppanroOHaIbHBIX,
MOKAa3aTEeNIbHBIX, CTENEHHBIX, TPUTOHOMETPHUUECKUX
YpaBHEHHH W HEPaBEHCTB, UX  CHUCTEM;
WCIIOJIb30BaHIE TOTOBBIX KOMITBIOTEPHBIX ITPOrPaMM,
B TOM 4YHCIE U1 T[IOMCKa MyTH pelIeHus |
WITIOCTPALIMH PEILICHNs] YPABHEHUH U HEPABEHCTB

I15

c¢(hOpMHUPOBAHHOCTh TPEACTABICHUH 00 OCHOBHBIX
MOHATHAX, WAEIX M METOAaX MaTeMaTHIeCKOTO
aHanm3a

Ilpakmuueckas
paboma Ned
ns.2

Tecmoesoe
3a0anue
n.6.1

Tema 1.7.
WnTerpain u ero
MIpUMEHEHUE.

12

C(i)OpMI/IpOBaHHOCTL OCHOB JJOTHYECKOrI O,
AJITOPUTMHUYICCKOr0O 1 MATEMATUYCCKOI'O MBIIIIJICHHUSA

M5

yMEHHE HCIOJIb30BaTh CPEACTBA WHPOPMAIMOHHBIX
U KOMMYHHKAIIHOHHBIX TEXHOJIOTMH B PEIICHUH
KOIHUTUBHBIX, KOMMyHI/IKaTI/IBHBIX nu
OpraHU3aIMOHHBIX 3a1a4 c COOJIIOIEHNEM
TpeOOBaHUI 3PrOHOMHKH, TEXHUKH OE30MacHOCTH,
TUTHEHBI,  pecypcocOepekeHusi, TPaBOBBIX U
9TUYECKUX  HODPM, HOpDM  HWH(MOPMAIIMOHHOM
0€e30I1aCHOCTH

2

c(hopMuPOBaHHOCTH TIpEACTABICHUN o
MaTEeMAaTHYECKUX  TMOHATHSAX  KaK  BaKHEHIIMX
MaTeMaTHYECKUX MOZEIIAX, MO3BOJISIOLIUX
ONHUCHIBATh U M3y4YaTh Pa3HbIC MPOIECCHI U SBJICHHUS,
MOHUMAHUE  BO3MOXKHOCTH  aKCHOMAaTHYECKOTO

IMOCTPOCHHA MATCMATUICCKUX Teopnﬁ

18

BJIaJACHUEC  HaBBIKaAMH  HCIIOJIB30BAHUSA  T'OTOBBIX
KOMITBIOTCPHBIX NPOTpaMM MpH pCIICHUH 3a1a4

Ipaxmuuecxas
paboma No6
nd.2

Tecmosoe
3a0anue

n.6.1

Paznen 2. KomOnHaTOpHKA, CTATHCTHKA U TEOPUSI BEPOSITHOCTEH.




JI3

c(hopMHUPOBaHHOCTh YMEHUH MPUMEHSITh
MOJTydeHHBIE 3HAHUS MPHU PEIICHUN Pa3THIHBIX
3a1a4

J14

c(hOpMHUPOBAHHOCTb MIPEACTABICHUH O MaTEMAaTHKE
KaK 4acTH 00I1e4eI0BeYeCKOi KyIbTYpBHI,
YHHUBEPCAIBHOM SI3bIKE HAYKH, TO3BOJIIOIIEM
OIKCBIBATh U U3y4aTh PeasbHbIE MIPOLIECCHI U
SBJICHUS

Tema 2.1.

M7

YMEHHE CaMOCTOSITEITFHO OIIEHUBATh M IPHHUMATH
pelIeHus, ONPeACISIONIUe CTPATETHIO TOBEICHUS, C
YYETOM TPAKIAHCKUX U HPABCTBEHHBIX

IICHHOCTEH

Kom0Ounaropukal

M8

BJIaACHUE A3BIKOBBIMH CPCACTBAMH - YMCHHE SICHO,
JIOTUYHO U TOYHO H3JiaraTb CBOKO TOUYKY 3PpCHUA,
HCII0JIb30BATh aJICKBATHBIC A3BIKOBBLIC CPEACTBA

Ilpakmuuecka
5 paboma Ne7
ns5.2

Tecmoesoe
3a0aHue
n.6.1

117

c(hOopMHPOBAHHOCTH MIPEACTABICHUH O IIpoLeccax 1
SIBJICHUSIX, UIMEIOLINX BEPOSTHOCTHBIA XapakTep, O
CTaTHUCTUYECKUX 3aKOHOMEPHOCTSIX B PeaJbHOM
MHDPE, 00 OCHOBHBIX IMOHATHIX SHCMGHTapHOI\/'I
TEOPUH BEPOSTHOCTEH; YMEHUN HAXOIUTh U
OIICHUBATH BEPOATHOCTU HACTYIIJICHUA COOLITHH B
HpOCTCﬁMHX IMMPAaKTUYCCKUX CUTyallUAX U OCHOBHBIC
XapaKTePUCTUKHU CIyYalHBIX BEIMYUH

I18

BJIAJACHUEC HAaBbIKaMH HUCITIOJIb30BaHUA IT'OTOBBIX
KOMIIBIOTCPHBIX NPOTpaMM IIpHU pCIICHUHN 3a1a4

JI3

¢(hOpMUPOBAHHOCTh YMEHUH MPUMEHSITh
MOJIyYEHHBIE 3HAHUS [P PELIEHNUH Pa3JIMYHbBIX
3a1a4

JI4

c(hOpMHUPOBAHHOCTH MIPEACTABICHUH O MaTEMaTHKE
KaK 4acTH 00111e4eI0BEYEeCKOM KyJIbTYpBI,
YHHBEPCAIBHOM SI3bIKE HAYKH, TO3BOJIIONIEM
ONHCHIBATh U U3y4YaTh peabHbIe MPOLIECCH U
SIBJICHUS

Tema 2.2.
OIeMEeHTBI
TEOpUHU
BEPOATHOCTEMN
H
MaTeMaTHU4YeCKO|

M4

TOTOBHOCTH U CIOCOOHOCTh K CaMOCTOSTENBbHOM
MH(POPMALMOHHO-TIO3HABATEILHOW  AEATENIbHOCTH,
BJIaJICHUE HaBBIKAMH TIOJIyYE€HHS HE0O0XOAUMOMN
WHPOPMAIIUK W3 CIIOBapel pa3HBIX THUIIOB, YMEHHE
OpUEHTHPOBAThCA B Pa3IMYHBIX  HMCTOYHHUKAX
MH)OPMAINH, KpUTHYECKU OIICHUBATh u
MHTEPIPETHPOBaTh WHPOPMAIHIO, TOIYYaeMyI0 H3
Pa3IMYHBIX HICTOYHHUKOB

U CTaTUCTUKHU.

17

c(hopMuUpPOBaHHOCTE TPECTABICHHUI O TIpoIIeccax 1
SIBIIEHUSIX, UMEIOIINX BEPOSITHOCTHBIIN XapakTep, O
CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM
MHUpE, 00 OCHOBHBIX MOHITHAX 3JIEMEHTAPHON
TEOPUH BEPOSATHOCTEH; YMEHUN HAXOIUTh U
OLICHUBAThH BEPOSITHOCTH HACTYIUICHUSI COOBITHI B
MPOCTENIINX MPAKTUUECKUX CUTYALUSIX U OCHOBHBIC
XapaKTEPUCTHUKH CITyYalHbBIX BETHYUH

Ilpakmuueckas
paboma No§
nd.2

Tecmoesoe
3a0anue
n.6.1

18

BJIaJICHUE HaBBIKAMHU UCIIOIB30BAHHUS TOTOBBIX
KOMIIBIOTEPHBIX POTPaMM TPH PEIIEHUH 33129




Paznen 3. 'eomeTpusi.

Tewma 3.1.
IIpsmbie u
IJIOCKOCTH B
MIPOCTPAHCTBE

JI3

c(hopMHUpPOBaHHOCTH yMEeHHI MIPUMEHSTh
MOJIYYCHHBIE 3HAHUSA TIPU PEIICHUH PA3THUHBIX
3aj1a4

JI4

c(hOpMHUPOBAaHHOCTHh MPEACTABICHUH O MaTeMaTHKe
Kak  4YacTd  OOIIeYeNOBEYEeCKOH  KYJIBTYpHI,
YHUBEPCATBbHOM  SI3BIKE  HAyKH, ITO3BOJISIOIIEM
ONMCHIBATH M M3y4yaTh peallbHble MPOLECCH U
SIBIICHUS

M4

TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEIbHOM
WHQOPMAMOHHO-TIO3HABATENIEHOW  JAEATENLHOCTH,
BJIaJCHUE HaBBIKAMH TIOJIyYCHHS HEO0O0XOAUMOH
MHQOPMAaLMK U3 CJIOBAaped pa3HbIX THUIIOB, YMCHHE
OpUEHTHpOBAaTbCd B  PA3IMYHBIX  HMCTOYHHUKAX
WHPOPMAIIH, KPUTHYECKU OIICHHUBATh u
MHTEPIPETUPOBaTh WHPOPMALMIO, MOIYYaeMYI0 W3
pa3INMYHBIX HICTOYHHUKOB

Yemuoi
onpoc
n.5.1
[ Ipaxmuueckas
lpaboma  Ne9
n3.2

116

BIaJICHUE OCHOBHBIMH MOHATHAMH O IIIOCKHX H
MPOCTPAHCTBEHHBIX TEOMETPHUYECKHX (QHUTYypax, HX
OCHOBHBIX CBOHCTBaxX; C()OPMHPOBAHHOCTH YMECHHS,
pacrno3HaBaTh Ha YEPTEXKAX, MOAEIAX U B PEaTbHOM
MHpE TeoMeTpudeckue (Quryppl; NpUMEHEHHE
W3yYCHHBIX CBOICTB TEOMETPUYECKUX QUryp H
bopMyn 1A pelieHHs TeOMETPHUYECKHX 3aiad M
3a/1a4 C MPAKTHUYECKUM COAEPKAHUEM

Tecmoesoe
3a0anue
n.6.1

Tema 3.2.
Koopnunater u
BEKTOPHI.

12

c(OPMHUPOBAHHOCTH OCHOB JIOTHYECKOTO,
ANTOPUTMHUYECKOTO M MATEMATHYECKOTO MBIIUICHUSI

Yemmuoui

M2

YMEHHUE NMPOAYKTHBHO O0IIATHCS 1
B3aMMO/JICHCTBOBATH B ITPOLIECCE COBMECTHOMN
JeSITeTbHOCTH, YIUTHIBATh O3HUIIUH JPYTUX
YYACTHUKOB JISATETBHOCTH, YP(PEKTHBHO pa3peniaTh
KOH()JIUKTHI

onpoc
n.5.1
[ Ipakxmuueckas
ipaboma Nel(
n3.2

Tecmosoe
3a0anue
n.6.1

I16

BJIa/ICHHE OCHOBHBIMH TOHSATHSAMH O IUIOCKHX U
NPOCTPAHCTBEHHBIX TI'€OMETPHYECKHX (urypax, ux
OCHOBHBIX CBOMCTBax; C()OPMHPOBAHHOCTb yYMEHHS,
pacro3HaBaTh Ha YepTeXax, MOJAEAX U B pPEeaTbHOM
MHpE TreoMeTpuueckne (UTrypsl; TMPUMEHEHHE
W3yYCHHBIX CBOMCTB TIeOMeTpuYecKkux ¢uryp u
bopMyN IS pelleHHs TeOMETPHUYECKHX 3ajad
3a[1a4 C IPAaKTUIECKUM COMIEPIKaHuEM

Tema 3.3.
MHororpaHHuK|
U ¥ KpYTJIbIe
Tena.

JI3

c(hopMuUpPOBaHHOCTH YMEHUI MIPUMEHSITh
MOJYyYECHHbIE 3HAHUA TMIPU PEIICHUU Pa3TUYHBIX
3a7a4

Yemuwii
onpoc

J14

c(hopMUPOBAHHOCTh TPEICTABICHUN O MaTeMaTHKe
KakK 4acTu o0I1euennoBeYecKon KYJIBTYDBI,
YHUBEPCAIBHOM  A3BIKE HAyKH, [O3BOJSAIOIIEM
ONKCHIBATHL W M3y4aThb peEajbHbIE TMPOLECCHl U
SIBJIEHUS

nj.l

[ Ipaxmuueckas
ipaboma Nel |
n3.2

Tecmosoe
3a0anue
n.6.1




YMCHHUEC CaMOCTOATCIIBHO OMpEaACIATh oeiaun
JACATCIIBHOCT M COCTABJIATH IINIaHBI ACATCIBHOCTH,
CaMOCTOATCIIbHO OCYIIECTBJIATH, KOHTPOJIUPOBATH U
KOPPCKTUPOBATL ACATCIBHOCTL, HCIOJIb30BATH BCE
BO3MOKHBIC PeCypChI JUIS JOCTHXKCHHUA
IIOCTABIICHHBIX IIEJIE U pfainn3anu  IIJIaHOB
JACATCIIBHOCTH, BI)I6I/IpaTI) YCHCUIHBIC CTPATCTUU B
PA3JINYHBIX CUTYallUAX

Ml

BJIQJICHUE HAaBBIKAMU II03HABATEILHOW pediaekcuu
Kak OCO3HaHMS  COBEpPLIAEMBIX JEHUCTBUH W
MBICIIUTEJIBHBIX IPOLECCOB, HX pE3YyJIbTaTOB U
OCHOBaHWM, TpaHUL] CBOETO 3HAHHWS W HE3HAHMS,
HOBBIX TIO3HABAaTEIbHBIX 3aJad M CPEICTB MX
JOCTHKCHUSA

M9

BJIaJICHHE OCHOBHBIMU TOHSATHSMH O IUIOCKHX U
MIPOCTPAHCTBEHHBIX TEOMETPHUYECKHX (QUIrypax, HX
OCHOBHBIX CBOMCTBax; C()OPMHPOBAHHOCTb YMEHHS,
pacro3HaBaTh Ha YepTexax, MOJAEIAX U B pealbHOM
MHUpE TeOMETpUYecKkue (QUTypbl; NpPUMEHEHHE
W3YYEHHBIX

I16

CBOWCTB TeoMeTpuyeckux ¢Guryp u Qopmyn s
peuIeHuss TeOMETPHYECKMX 33Ja4 H  3agad ¢
MPAaKTUYECKUM COJIEPKAHUEM

4 Onucanue Npoueaypbl OLeHUBAHUS

Pesynbratel 00ydeHUs MO TUCHMIUIMHE, YPOBEHb C(HOPMHPOBAHHOCTH KOMITCTCHIIUI
OLIEHUBAIOTCS MO  4YeTbIpéXx OanbHOM  IIKajge OLEHKaMM:  «OTIMYHO»,  «XOPOILIOY,
«YJIOBJIETBOPUTEILHOY, «HEYOBIETBOPUTEIBHO (10 OaIbHOM cucTeMe. MakciuMarnbHast cymma
0aJuI0B MO TUCIUIIMHE paBHA 5 6auiam.)

Texymiast arrectanus Mo TUCIHUILIHHE MTPOBOJUTCS C IETBI0 CHCTEMAaTHYECKOW MTPOBEPKH
JNOCTIOKEHUH  oOyuaromuxcsi. OObEKTaMU OLCHMBAHUS  SBJSIIOTCA: CTENEHb  YCBOEHHUS
TEOPETUYECKUX 3HAHW, YPOBEHb OBJAJICHUS MPAKTHUYECKUMH YMEHUSMHU M HABBIKAMH IO BCEM
BUJaM Yy4eOHOH paOoThl, KadyeCcTBO BBIOJHEHHUS CaMOCTOSTENbHOW paboThl, y4yeOHas
JTUCHUTUTMHA (aKTUBHOCTh Ha 3aHSTHSX, CBOCBPEMEHHOCTH BBINOJHEHHS PAa3JIMYHBIX BUIOB
3aJJaHMi, OCEIaeMOCTh BCEX BUJIOB 3aHATHUI 110 aTTECTyeMOM TUCIUIUIMHE).

[Ipu mpoBeneHNH MPOMEKYTOYHON aTTECTAI[MH OIEHWUBACTCS JIOCTHIKCHHE CTYIECHTOM
3allJIAHUPOBAHHBIX T10 JUCIMIUIMHE pPE3YylIbTaTOB OOydeHHs, 00eCHEeuMBAIOUIMX pPE3yJIbTaThl
OCBOCHHSI 00pa3oBaTeIbHON IporpaMMbl B 1esioM. OlleHKa Ha 3a4eTe BBICTABISIETCS C YYETOM
OLIEHOK, MOJTyYEHHBIX IPU MPOXOXKACHUH TEKYILEH aTTeCTalllu.

OCHOBHBIE KPUTEPHUHU OLICHKH:
— KoHcnekTHpoBanue 0,5 6aos;
— aKTUBHOCTH Ha ypoke 0,5 6aos;
— mocenaeMocThb 3ausatuii 0,5 0amios;
— BBITIOJTHCHNE MHIUBHUIYaJIbHBIX JOMAIIHUX 3aManuii | 3amanme— 1 6amr;
— BBIIIOJITHEHHE CAMOCTOSITEILHON paboThl 1 6am;
— maboparopHas padota 3 Gaia;
— KOHTpoJIbHas paboTa 1 3ananue —1 6amr;
— y4JacTue B HayYHO—HCCIIEA0BaTENIbCKOM padoTe 15 6anios;
— nuddepenpoBanHbIif 3auet 20 6aoB.
Kputepuu onieHUBaHHMS YCTHOTO OTBETA



(oLIEHOUYHBIE CPENICTBA: coOecedosanie, YCmMHoe coodujerue)

5 0an0B — OTBET IMOKa3bIBAaCT MPOYHBIC 3HAHWS OCHOBHBIX IIPOLECCOB HM3Y4aeMOil
OpeIMETHOW O0JIACTH, OTJIMYAeTCS TJIyOMHOW M TIOJHOTOH pPAaCKpBITUS TEMBI; BIIAJCHUE
TEPMHHOJIOTHYECKUM ~ aNapaToM; YMEHHE OOBACHATH CYIIHOCTb, SBJCHUH, IPOIECCOB,
COOBITHI, NlenaTh BBIBOABI M OOOOIIEHUS, aBaTh apryMEHTHPOBAaHHBIC OTBETHI, MPHBOIHUTH
IpUMEpPBI; CBOOOAHOE BIIaJICHNE MOHOJOTMYECKOH pedblo, JIOTUYHOCTh M ITOCIIEI0BATEILHOCTD
OTBETA; YMEHHE IPUBOAUTH PUMEPBI COBPEMEHHBIX MPo0IeM U3ydyaeMoil 00JIacTH.

4 daJi1a — OTBET, OOHAPY)KMBAIOIIMIT POYHBIE 3HAHUS OCHOBHBIX IPOLIECCOB M3Y4aeMOil
OpeIMETHOW OO0JIACTH, OTJIMYAeTCS TJIyOMHOW M TIOJMHOTOM pPAacCKpBITUS TEMBI; BIIAJCHUE
TEPMHHOJIOTHYECKUM  allapaToM; YMEHHE OOBACHATH CYIIHOCTb, SBJCHUH, IPOIIECCOB,
COOBITHH, NlenaTh BBIBOABI M OOOOIIEHUS, aBaTh apryMEHTHPOBAaHHBIC OTBETHI, IMPUBOAUTH
IpUMEpPBI; CBOOOAHOE BIIA/JICHHE MOHOJIOTHYECKON PEYbl0, JOTMYHOCTh U IOCIIEI0BATEIBHOCTD
orBeTta. OHAKO JOMYCKAETCs O/IHA — JIBE HETOYHOCTH B OTBETE.

3 6amna — OTBET, CBUCTEILCTBYIOUIMI B OCHOBHOM O 3HAHUU IPOIIECCOB HM3Yy4aeMOi
IpeIMETHOM 001aCTH, OTINYAIONINIACS HETOCTATOYHOM ITyOWHOW U TIOJTHOTON PacKpPBITHS TEMBI;
3HAHWEM OCHOBHBIX BOIIPOCOB T€OpHUH; cl1ab0 chOpMHUPOBaHHBIMH HAaBBIKAMH aHAIN3a SBJICHUH,
IPOIIECCOB, HEIOCTATOYHBIM YMEHHEM JaBaTh AapryMEHTHPOBAaHHBIE OTBETHI M MPHUBOAUTH
HpUMEpPBI; HEJOCTaTOYHO CBOOOTHBIM BJIaJCHHEM MOHOJIOTHYECKON peublo, JIOTMYHOCTHIO H
MIOCJIEIOBATENBHOCTBIO OTBETa. JlOmycKaeTcss HECKOJIBKO OMIMOOK B COJEPKAHWU OTBETA;
HEYMEHHUE NPUBECTH NPUMEP Pa3BUTHs CHTYaIlMH, NMPOBECTH CBS3b C APYIMMH aCIEKTaMH
U3y4aeMoi 00JIacTH.

2 fanna — orBeT, OOHApPYXHMBAIOUIMK HE3HAHHE IPOLIECCOB HM3Y4aeMOM IMpeIMETHON
001acTH, OTIMYAIOUINICA HETITYOOKHM pAacKpBHITHEM TEMbl; HE3HAHHEM OCHOBHBIX BOIPOCOB
TEOpUH, HeC(OPMUPOBAHHBIMU HABBIKAMU aHAJIHM3a SIBICHHUH, IPOIECCOB; HEYMEHHEM JaBaTh
apryMEHTHPOBAaHHBIE OTBETHI, CIAOBIM BIIQJICHUEM MOHOJOTHYECKOW pEYbI0, OTCYTCTBHEM
JIOTUYHOCTH U TIOCJIE0BaTEIbHOCTHU. JlomyckaioTes cepbe3Hble OUIMOKU B COAEP)KaHUM OTBETA;
HE3HaHUE COBPEMEHHOW MPOOIEeMaTHKH N3y4aeMOi 001acTu.

Kpurtepun oneHuBanus NUCbMEHHOH padoThI

(oLeHOUHBIE CpENCTBA: peghepam, KOHCNEKm, KOHMPONbHAsL paboma, pacdemuo—
epaguueckas paboma, O00K1a0 (coobOWeHue), 8 MOM HUCLe BbINOJIHEHHbIU 6 ¢opme
npesenmayuuy, meopueckoe 3a0aHue).

S5 6ana0B — CTyZeHT BbIpa3uJ CBOE MHEHHE MO c(OopMyIupoBaHHOM mpolieme,
apryMEHTHPOBAJ €0, TOYHO OTPEAEIINB €€ coiepkaHue 1 cocTapisitonme. [Ipodbiema packpbita
HOJTHOCTBIO, BBIBOJBI 00OCHOBaHbI. IIpuBeNeHbI NaHHBIE OTEUECTBEHHOM U 3apyOexHOM
JUTEPaTyphl, CTATHCTUYECKHE CBEICHHs, HWH(OpMAIMs HOPMATHBHO-TIPABOBOTO XapakTepa.
CryneHT BiaJeeT HaBBIKOM CaMOCTOSITEIbHON paboThl 1O 3aJaHHOM TeMme; MeToJaMH U
npreMaMH aHaJIW3a TEOPETHYECKHX W/WIIM TPAKTUYECKUX AacleKTOB H3y4aeMoi 00JacTy.
dakTHYECKMX OLIMOOK, CBS3aHHBIX C MOHMMAaHUEM IMpoOJieMbl, HET; rpaduyeckn padora
odopmIIeHa TPaBUITBHO.

4 oOanna — palora XapaKTepu3yeTcsi CMBICIOBOM IIE€IBHOCTBIO, CBS3HOCTBIO U
TIOCIIETOBATEIFHOCTRIO M3JIOKEHHST; TOMYIIEHO He Ooniee | ommoOKy mpy OOBSICHEHUH CMBICITA HITH
cozepxanust mpoosemsl. [Ipobraema packpbita. He Bce BBIBOABI clienanbl /WM 000CHOBaHbL. J{is
apryMeHTallid  TIPUBOJIATCS  JIaHHBIE ~ OTEYECTBEHHBIX M 3apyOe)KHBIX  aBTOPOB.
[TponeMoHCTpHUpOBaHbI UCCIIEIOBATEIBLCKIE YMEHHS U HaBbIKU. DaKTHYECKUX OIIMOOK, CBS3aHHBIX
C TIOHUMAaHKEM MPOOIeMBbI, HEeT. JlomyIeHbI 0/1Ha—1BE OITHMOKH B 0POPMIICHHH PAOOTHI.

3 0aju1a — CTYJIEHT NMPOBOJUT JIOCTATOYHO CAMOCTOSITETILHBIN aHAIW3 OCHOBHBIX JTaroB
U CMBICIOBBIX COCTaBISIONIMX IPOOJEMBbl; MOHMMAeT 0a30Bbleé OCHOBBI M TEOPETHUYECKOE
o0ocHOBaHME BbIOpaHHOH TeMbl. [IpoGneMa packpbiTa HE MOJHOCTHIO. BBIBOABI HE caenaHbl
W/unm  BBIBOABI HE 00ocHOBaHbl [IpoBenmeH aHamu3 mpoOseMbl 0e€3  MPUBICYCHUS



JIOTIOJTHUTEILHON JuTeparypsl. JlomymeHo He Oojee 2 OMMOOK B CMBICIIC WJIM COJEPKAHUU
po6eMbl, 0popMIIEHIH PaOOTHI.

2 6asia — paboTa npeacTaBiIseT co00i MepecKa3aHHbIM WIIH TTOJHOCTBIO TIEPETMCaHHBIN
UCXOJHBIN TEKCT 03 KakuX Obl TO HU OBLJI0O KOMMEHTapHeB, aHanu3a. He packpeita cTpyKTypa
TeopeTHuueckas cocrapisitomias Tembl. [IpoOrema He packpbiTa. BBIBOJIBI OTCYTCTBYIOT.
Jonymieno tpu uin 0ojiee Tpex OMMUOOK B CMBICIIOBOM COJIEPKAHUU PACKPhIBAEMOU MPOOIEMBI,
B 0()OPMIJICHHH PaOOTHI.

KpnTepnn OICHUBAHUA TECTOBOI'O 3a1aHUA

Orenka Omauyno Xopouio Yoosnemsopumenvro | Heyoosremsopumenvro
KomnnuectBo
0 ot 81% 1o o o
MIPABUIILHBIX 91% u> 909 % He menee 70% menee 70%
OTBETOB !

Kputepuu BbicTaB/IeHUS] OLIEHKHU CTY/IEHTY Ha 3a4eTe/ IK3aMeHe

(OIICHOYHBIE CPENCTBA: YCIMHbIL ONPOC 8 hopMe OMEemo8 Ha BONPOCHL OUNEMO8, YCINHbILIL
onpoc 8 gopme cobecedosanus, 6bINOIHEHUE NUCOMEHHBIX PAZHOVPOBHEBbIX 3a0ai U 3A0aHU,
KOMNJIEKCHAs — pacyemuo—zpaghuueckass —paboma, meopyeckoe 3adauue,  Kelic—3a0ayd,
nopmehonuo, npoekm u m.n.)

Onenka no
MPOMEKYTOUHOH XapakTepucTuka KadecTBa c(hOpMUPOBAHHOCTH KOMIIETEHIIMIA
aTTecTaluu
CtyneHT  neMOHCTpUpPYET  C(POPMHPOBAHHOCTH  JTUCIUIUIMHAPHBIX
KOMIIETEHIIMA Ha NPOABHUHYTOM YPOBHE: OOHApyKMBAE€T BCECTOPOHHEE,
CHCTEMAaTHYECKOE U TIyOOKOe 3HaHHE Y4eOHOTr0 MaTepHuala, yMeeT TeCHO
«3a4TeHOY / yBSI3bIBaTh TEOPUIO C NMPAKTUKOM, CBOOOJHO CHpaBISIETCS C 3aJadami,
COTJIIMYHO» BOIpOCAaMM U JAPYTUMHU BUAAMHM MPUMEHEHUS 3HAHUM, NOpUYeM He

3aTPyAHACTCA C OTBETOM IIpU BUAOHU3MCHCHUU SaHaHHﬁ, npaBHUJIIbHO
00OCHOBBIBAET IIPUHATOC peuicHuc, BJIaCCT Pa3HOCTOPOHHHUMHU
HaBbIKAMU U MPUEMAMU BBITNIOJIHCHUSA MMPAKTHUYCCKUX 3a/1a4.

CtyneHT  neMOHCTpUPYET  C(POPMHPOBAHHOCTH  TUCIUIUIMHAPHBIX
KOMITETeHIIMI Ha 06a30BOM ypOBHE: OCHOBHBIC 3HAHHS, YMEHHUS OCBOCHBI,
HO JOIyCKAIOTCS HE3HAYUTENbHBIE OIMUOKH, HETOYHOCTH, 3aTPYAHCHHS
IIPY aHAJIUTUYECKUX OIEpalusixX, IEPEHOCE 3HAHUM M YMEHUU Ha HOBBHIE,
HECTaHJAPTHBIC CUTYALHH.

«3a4TEHOY /
«XOPOIIIO»

CryneHT  IeMOHCTpUpYeT  C(OPMUPOBAHHOCTb  JUCLMIIIMHAPHBIX
KOMIIETCHIIMM HAa IOPOTrOBOM YPOBHE: UMEET 3HAHUS TOJBKO OCHOBHOIO
Marepuanga, HO HE YCBOWJI €ro JeTajeid, B XO0JA€ KOHTPOJbHBIX
MEPONPUATHN JIONYCKAIOTCA 3HAYUTENbHBIE OINMOKH, HEJOCTaTOYHO
IIPaBUJIBHBIE (hopMyITHPOBKH, HapyLICHUS JIOTUYECKOU
MOCJIEOBATEIBHOCTH B M3JIOKEHHHM  IPOrpaMMHOIO  Marepuala,
WCTIBITHIBACT 3aTPYAHEHHS MPU BBHINOJHEHUN MPAKTHUYECKUX PaboT, MpH
OIIEPUPOBAaHUM 3HAHMAMM U YMEHUSMU IIPU UX IEPEHOCE HAa HOBBIE
CUTYaLUH.

«3a4TEeHO» /
«YIOBJICTBOPUTEIILHOY

CTyneHT  NE€MOHCTpUpYEeT  CPOPMUPOBAHHOCTh  JUCIMILTHHAPHBIX
KOMIICTEHIIMH Ha YPOBHE HMKE MOPOTOBOTO: BBISBISETCS MOJIHOE WM

«HE 3a4TEHOY / NPAaKTUYECKH T[OJIHOC OTCYTCTBHE 3HAHUM 3HAYMUTEIILHOW YacTH
«HEYIOBIIETBOPUTEIHHOY TPOIPAMMHOTO MaTepHaja, CTyJICHT JOIyCKAaeT CyIICCTBCHHBIC OLIMOKH,
HEYBEpEHHO, C OOJBIIMMHU 3aTPyJHEHUSMHU BBITONHICT MPAKTUYECKHE
paboThI, yMEHUS ¥ HABBIKH HE CPOPMHUPOBAHBI.




5. [IpuMepbI OLIEHOYHBIX CPEICTB /1JIsl IPOBeAeHUs TeKyllell aTTecTaluu

5.1 Bonpocsl aJis1 codeceqoBanus (YCTHOTO Onpoca):

CoNo~WNE

NRPRPRRPRRPRRRRERRE
SOONOUTAWNEREO

Kaxkue uncia Ha3pIBatoT APOOHBIMH?

Kakyro Touky Ha3bIBalOT TOYKOW MakCUMyMa (pyHKIUHU? TOUKOH MUHUMYMa (pyHKIUH?
Kaxoit torapudm Ha3bIBAIOT IECATUYHBIM?

Kakue gurypsl BXOAST B CIUCOK OCHOBHBIX MOHSATUI CTepEOMETpHH?

HazoBuTe n3BecTHBIE BaM IPOCTPAHCTBEHHBIE (DUTYPBHI.

W3 kakux uryp cocTouT MOBEpXHOCTh MHOTOTpaHHUKa? Kak nx Ha3bIBarOT?

Yrto Ha3pIBarOT peOpaMu MHOTOrpaHHUKa? BepimHnaMu MHOTOrpaHHUKA?

Uto Ha3BIBAIOT MIPU3MON?

Uto Ha3bIBAIOT BHICOTOM MPU3MBI?

. YUTo HaA3BIBAIOT IIOIA/IbI0 OOKOBOM MOBEPXHOCTH MPU3MBI?
. Uro Ha3bIBAIOT Mapauieaenuneom?
. YUTo HaA3BIBAIOT MUPAMUION?

Kaxkoe Teno Ha3pIBatlOT KOHYCOM?

. Uro Ha3bIBatOT chepoii?

. Uto Ha3bIBAIOT IAPOM?

. YTo HaA3BIBAIOT IUAMETPOM Iirapa’?
. Urto Ha3pIBaIOT 00HEMOM TeIa?

MaremMaTrKa B OBITY: TPAaKTHYECKOE TIPUMEHEHHE.
3HAaYMMOCTh MaTeMaTHUECKUX 3HAaHUH Ui pa3HbIX Ipodeccuil.
IIpuMeHeHre MaTEeMATUKN B TEXHOJIOTMYECKUX NMHHOBALMSX.

5.2 BapuaHTbl NIPpaKTHYECKUX PadoT

1.

IIpakTuyeckas padora Nel. [Ipocreiimme TekcToBbIE 3a/1a4M.

Kaxnapiii nens Bo Bpemst koHpepeHuun pacxoayercs 90 nakerukos yasi. Kondepenuus

qutess 9 nHeil. B mauke was 50 makerwkoB. Kakoro HamMeHbIIEro KOJWMYECTBA MaydeKk yas
XBaTUT Ha BCE THU KoH(pepeHuun?

a
b.
C.
d
2.

17
25
81
50
Ha nenp poxaeHus nojaraercs AapuTh OyKEeT U3 HEUYETHOI'O YMCia LBETOB. TrOJIbIIaHBI

croar 35pybneit 3a mryky. Y Banum ecte 160 pyoOneii. U3 kakoro HauOosbliero yucia
TIOJIBIIAHOB OH MOXKET KyNUTh OykeT Maiiie Ha IeHb POXKJIEHH?

wao o

7
3

9

11

Ha aBTo3ampaBke kiaueHT oTaan kaccupy 1000 pyOrneit u 3amun B 6ak 24 nutpa OeH3UHA.

Ilena Oen3zuna 36 pyOmeit 3a nutp. Ckoapko pyOneil caauu JOJDKEH IMOJIyYuTh KIueHT? 4.
VYcraHoBKa JBYX CUETYMKOB BOABI (X0104HOU U ropsiueit) ctout 3300 py6nei. [Jo ycraHoBKH
cuétunkoB 3a Boay Iutatwin 800 pybrneit exemecsyHo. Ilocie yCTaHOBKM CUETYHMKOB
eXeMecsyHas oruiata Boabl cTana cocTaBisaTh 400 pyOneit. Uepe3s kakoe HaWMEHbIIEe
KOJIMYECTBO MECSLIEB SKOHOMHS 110 OIUIATE BOJBI MPEBBICUT 3aTpaThl HA YCTAHOBKY CUETUMKOB,
€cliu Tapu(bl Ha BOAY HE U3MEHATCA?

5. B mauke 500 nuctoB 6ymaru ¢popmara A4. 3a Henento B oduce pacxoayercs 1200 nuctos.
Kakoe HammMeHbIIIee KOMMYECTBO Mavek OymMaru Hy>KHO KyIUTh B opuc Ha 4 Henenu?



IIpakTuyeckas padora Ne2. ®yHkuuu u rpapuku

1. I'paduky (1)}_/HKI_[I/II/I Y = X IPUHAJIEKUT TOUKA

a) A(-6;3)
b) B(8:2)
) C(-3;-6)
d) D(2;-8)

2. I'padukom pyHkIuu y = x3 sBusercs
a) T'umepOona
b) IlapaGoa
c) Ilpsmas
d) Kybwuueckas mapabosa
3. Jlana nenas pannonanbHast Gpyukuus f(x) = 3x12 — 2x — 1 Beraucauts f(2)...

IIpakTnyeckas padora Ne3. MHOrorpaHHUKHU U KpyIJible TeJa

Haiinure 00bE€M MpaBUIIbHON YETHIPEXYTOIBHON MHUPAaMHIbI, CTOPOHA OCHOBaHHUS

KOTOpOW paBHA 67a 00oKoBOE pedpo paBHO

a) 45
b) 54
C) 28
d) 60

Hanbl 1Ba mapa ¢ paanycamu 5 u 1. Bo ckonbko pa3 miomaab HOBEpXHOCTH O0JIbIIero mapa 0osbiie
IJIOTIA U TIOBEPXHOCTH MEHBITIETO?

22

24

25

19
Janbl 1Ba nuuHApa. Pagnyc OCHOBaHUS M BBICOTA IIEPBOTO PaBHBI COOTBETCTBEHHO 9 U 8, a
BTOporo — 4 u 9. Bo ckoibpko pa3 00bEM mepBoro MtuHaApa Oonkiie 00sEéMa BToporo? a) 4.5
b) 2.5




C) 35

d) 1.5
3. B ocHOBaHUU IIPSIMOM ITPU3MBI JIEKUT IIPSIMOYTOJIbHBIM TPEYTOJIBHUK,
OJIMH U3 KaTETOB KOTOPOIO PaBeH 5, a THIIOTEHY3a paBHA Haiinute 006EM pu3MBL, eciu eé
BBICOTa paBHa 2. a) 35

b) 18

C) 28

d) 30
4, JlaHbl 1Ba KOHYyca. Paaryc OCHOBaHMsI M BBICOTA IIEPBOTO KOHYyCA

PaBHBI COOTBETCTBEHHO 3 U 4, a BToporo — 6 u 6. Bo ckoibko pa3 00bEM BTOPOro KOHYyca 00JIbIie
o0BEMa mepBoro?

a) 2
b) 4
C) 5
d) 6
IIpakTnueckas padora Ned. OcHOBbI TPMTOHOMETPHUH
1. CuHyc IBOWHOTO yTJia paBeH...
a) x—x;
b) x—x;
1
c) 2z (1 —cos cos 2 x).
2. Kocunyc ABOMHOIO yriia paBeH...

a) cos?x sin®x;
b) 2sinxcosx;

4
3. Bbumcnurs tga, 5 ecmua =wu 0(a("_2

a)
b)

W | L | Lok | Wk | Lh

d)
IIpakTuyeckas padora NeS. [IponzBoaHas u e€ npuMeHeHne

1. MartepuanbHasi TOUKa JABIKETCS PSIMOJIHHEHHO 110 3aKOHY (rme
X — paccTOsIHUE OT TOYKH OTCUETa B METpax, t — BpeMs B CEKyH/IaX, U3MEPEHHOE ¢ Hadaa
nBwkeHus ). Haiinnre ee ckopocts (B M/C) B MOMEHT BpeMeHH t = 9 c.



2. MarepuanbpHasi TOYKa JABWKETCS HPSMOJIMHEHHO II0 3aKOHY (rme
X — PACCTOSIHME OT TOYKU OTCYETa B METpax, t — BpeMs B CEKyHIaX, M3MEPEHHOE ¢ HaJaia
nBwkeHus ). Halinure ee ckopocTh B (M/C) B MOMEHT BpeMeHH t = 6 c.

3. MarepuanbHas TOYKa JIBUKETCS MPSMOJIMHEHO o 3aKOHY

(Tme X — paccTosiHUE OT TOYKH OTCYETa B METpax, t — BpeMsl B CEKYH/IaX, U3MEPEHHOE C
Havayia IBIKeHuUs). Haiinure ee CKOpocTh B (M/C) B MOMEHT BPpEMEHH C.

4, MartepuanbHas TOYKA JIBWKETCS MPSIMOJIMHEWHO IO 3aKOHY (toe
X — PAcCTOSIHHE OT TOYKH OTCYeTa B METpaxX, t — BpeMs B CEKYHJaxX, U3MEPEHHOE ¢ Hadaia
IBIKEHHS). B Kakoil MOMEHT BpeMeHH (B CEKYHax) ee CKOpPOCTh Oblia paBHa 3 M/c?

5.

6. MarepuanbHasi TOYKa IBMXKETCA NPSIMOJUHEHHO MO 3aKOHY
(rme x — paccrosiHHE OT TOYKM OTCYETa B METpax, t — BpeMs B CEKyHIaX, U3MEPEHHOE C
Hayvaja IBIKeHwHs ). B kakoil MOMEHT BpeMeHH (B CEKyHJ]aX) €€ CKOpPOCTh Oblia paBHa 2 M/c?

IIpakTnueckas padora Ne6. UnTerpana u ero npumMeHenune

1.  Ha pucynke n3zo0paxén rpaduk HEKOTOpOoi PyHKIHH (nBa myua
¢ obmelt HayanbHOUM Touko#). Ilomb3ysice pucynkom, Berumcnute F(8) — F(2), rme
F(X) — oxna u3 nmepBooOpa3HbIX

VA
|
| |
o 1 3 5 X
¢byuxmun f(X).
a) 5
b) 6
c) 7
2. Ha pUCYHKE n300paxén rpaduk GbyHKINU y =

f(x). DyHkuus

— oJiHa u3 nepBooOpasHbIX pyHkuun y = f(x). Haiinure
TUTOIIA/Th 3aKpaIIeHHON (hUTYPBI
1 jl _\'
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i
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3. Ha pucynke n3o0paxén rpapuk HekoTopoit GpyHkuuu y = f(x). OyHxums



— oJHa u3 nepBoobpa3ubix GyHkun f(x). Haiinure
TUIOIIA/Ib 3aKPaLICHHON (BUTYPEIL.

Ha pucyHKke n3obpaxkeH rpadpuk HekoTopon GyHKLMM

4.

[Tonp3ysCh pUCYHKOM, BBIYHUCINUTE ONPEACICHHBINA HHTETPAT
Ry

4 ¥=filx)

Whm————————

IIpakTHyeckas padora Ne7. KomOnnaTropuka

1. CKOJIBKO CJIOB MO>KHO TOJTyYUTb, IEPECTaBIIsis OyKBbI B cioBe ['opa

a) 24

b) 8

c) 5

d) 12
2. CKOJIBKUMH CITOCOOaMH MOYKHO PacCauTh 5 U4eJIOBEK 3a CTOJIOM?
3. VY mamsbl 2 s610ka u 3 rpymm. Kaxapiii neHp B TedeHue 5 aHeH moapsn oHa
BbI/1aeT 10 0IHOMY (pyKTy. CKOJIBKUMHU CLIOCOOAMHU 3TO MOKET OBITh ClieTaHO?

a) 10

b) 3

c) 2

d) 5
4. B cyBeHupHoM MarasuHe mpopaaroTcs 6 BUIOB Kpyxkek. CKOJIBKO €CTh CIIOCOOOB
BbIOpaTh 4 pa3Hbie?

a) 6

b) 9

c) 7

d 10
5. B rpynne mno anrimiickomy s3bIKy yuutcs 11 denoBek. Yuurenb BbIOMpaeT
MIPOM3BOJILHOTO YYEHHUKA I10 )KYpPHAJy U Ha3HAyaeT ero CTapoCTOil TPYIIIbI, MOCIE Yero
CHOBa BBIOMpPAET MPOU3BOJILHOTO YUEHUKA U HA3HAYAeT €ro CTUpaTh ¢ JOCKU. CKOJIBKO y
YUHTEIIS CIIOcO00B c/ienaTh CBOM BHIOOD?

a) 91
by 121
c) 100

d 111



IIpakTyeckas padora Ne§
JJieMeHThI TEOPUH BEPOSITHOCTEH U MATEMATHYECKON CTATUCTUKH

1. B cinyuaiiHOM 3KCmepuMeEHTe CHUMMETPUYHYIO MOHETYy OpocaroT 2 pasa. Haiimure
BEPOSITHOCTB TOT'O, YTO OpEJI BRIIIAAET POBHO 1 pa3

a) 05

b) 0.25

c) 034

d 04
2. Ha xaxzapie 1000 srnekTpuyeckux JIaMIoyeKk MpUXoAuTcs 5 OpakoBaHHBIX. KakoBa
BEPOSITHOCTh KYIIUTh HCIIPABHYIO JAMIIOUKY

a) 0.565

b) 0.871

c) 0.995

d 06
3. B uemmmonate mo (¢yrboiay yuacTByroT 16 KOMaHA, KOTOpBIE KepeObeBKON

pacnpenenstores Ha 4 rpynnsl: A, B, C u D. KakoBa BeposiTHOCTB TOro, 4TO KOManaa Poccuu He
nomnajaaet B rpynmy A?

a) 0.75

b) 0.65

c) 0.25

d) 0.70
4, B ciydaiiHoM 3KcriepuMeHTE CHMMETPUYHYIO MOHETY OpocaroT Tprkiael. Haiinure
BEPOSITHOCTB TOT'0, YTO OPEN HE BHINAJET HU pasy.

a) 0.125

b) 0.105

c) 0.103
5. B ypHe 9 kpacHbIX, 6 KEATHIX U 5 3eNEHBIX WAPOB. 13 ypHBI Hayraa JOCTAOT OAUH LIap.
KakoBa BepOsSTHOCTb TOTO, YTO 3TOT LIAP OKAKETCS >KENTHIM?
a)0.1

b) 0.2

c) 03

d) 0.25

IIpakTnyeckas padora Ne9. IIpsiMbie H IIIOCKOCTH B IPOCTPAHCTBE

1. [psimyr0, MEPICHIUKYISIPHYIO JTF000# MPSIMOI B MIIOCKOCTH, Ha3bIBAIOT. ..
a) HaAKJIOHHOM K TUIOCKOCTH,
b) meprneHANKYISIPOM K TIIOCKOCTH;
C) cekymie;
d) mydom
2. [TapaureTbHBIMU HA3BIBAOT IFIOCKOCTH, ...
a) He UMEIOIIHe OOIMX MPSIMBIX;
b) y koTOpbIX O/1HA OOIIast TOUKA;
C) Y KOTOPBIX JBE OOIINX TOUKH;
d) He uMeroIMie HU OHO OOIIEH TOYKH.
3. I[IpsiMble, UMEIOIIHE OHY OOIIYIO TOYKY, Ha3bIBAIOT. . .
a) CKPEIIUBAIOIIMMUCS;
b) nepecekarommmucs;,
C) mapasuieIbHBIMU;
d) coBmanaromumu.
4. JIB€E TUTOCKOCTH COBITAJAIOT, €CIIM OHU UMEIOT. . .
a) J1Be OOIIMX TOYKH,
b) omuy o6IIyIO MPSAMYIO;
C) Tpu OOIIMX TOYUKH;
d) oxmy oOIIyIO TOUKY.



5. JBe HakionHble, muHOW 10 cM 00paszyroT Mexay coboit yroia B 60 rpamgycos.
Paccrostarie Mex 1y MX MPOSKIHMSIMH Ha TUIOCKOCTh PaBHO. ..

IIpakTnueckas padora Nel). KoopauHaThl H BeKTOPHI

1.  Haiigure nnuny Bektopa (6; 8).

a) 8
b) 10
c) 6
d 9
2. Haiiagure xBagpat nnvMHbBI BEKTOpA
a) 4
b) 6
c) 8
d) 4
3. HaiiuTe yron mesxay Bektopamu /! OtBert maiiTe B rpagycax
a) 45
b) 30
c) 20
d) 10
AB 4, Bextop ¢ koniom B Touke B (5; 3) umeer xoopaunats! (3; 1). Haiiaure
A. OpIMHATYy TOUYKHU
iy
3 _________ ?‘;H
- I
A |
|
I
O 5 oo
a) 1
b) 0
c) 2

a

5. HaiisiTe cKanspHOe NPOU3BEIEHUE BEKTOPOB /1



a) 36
b) 15
c) 27
d) 40

5.3 IIpumepsl TECTOBLIX 3aaHUM
Bapuant 1

BapuanTt 1

HOPOUYUTAUTE TEKCT, BBIGEPUTE OJWH IIPABAJIbHbINA BAPUAHT OTBETA U 3AIAIINATE ET'O B BUAE
BYKBbI

3aganue 1 KocuHycoM Ha3bIBaeTCs ... TOUKH €AUHUYHON OKPYKHOCTH.
a) abcrucca

0) opauHata

B) KOOpJIMHATA

T') 3aTPYJIHSAIOCH OTBETUTh

3ana1me 2 TaHFeHC yrnaa onpenem{eTCH OTHOIIICHUECM
sin x

a) COSX

COS X
6) —

Sin X

1

B) —

ctgx
') HET IPaBUJILHOTO OTBETA.

3amanue 3 Eciu yron coiepXUT o rpajycoB, TO €ro pajauaHHas Mepa paBHa:

a) aaaa:@ao

T
0) Ay =——
) daa 180

B) Qg =r-a’

r) &y, =180

3ananmue 4 [Ipu Kakux 3HAYCHUSX yriia (B rpayCHOU Mepe) He CYIIECTBYET TaHI'CHC?
a) 0°;

6) 180°;

B) 90°;

r) 120°

3AJJAHUE HA YCTAHOBJIEHUE COOTBETCTBUA



3amanue S YCTaHOBHUTE COOTBETCTBHE MEXAY BUJIAMH TPUTOHOMETPUUECKUX YPABHEHUI.

KBaJPaTHOMY

1. TpuroHoMeTpu4ecKoe ypaBHEHHE, MPHBOAMMOE K | a) SiNSx+sinx=0

2. OIHOpPOAHOE TPUTOHOMETPUUECKOE YpaBHEHUE

0) sinx=a: x = (—1)™arcsina + 7n,;

3. TIpocreiinee TpUrOHOMETPUIECKOE YpaBHEHHUE

B) 2sin’x + 3 sinx cos x —2cos?x = 0.

IPONU3BCACHUU

4. TpuroHOMeTpu4eCcKOe ypaBHEHHUE, pellaeMoe
nomouiplo  Gopmyn  mpeoOpa3zoBaHHS  CYMMBI
OJIHOMMEHHBIX TPUTOHOMETPHYECKUX (YHKIUH B

C r) 2sin*x—3sinx+1=0

3ananne 6 VYCTaHOBUTE COOTBETCTBHE MEXAY TPHUTOHOMETPHYECKOW (QYyHKIMeHn u eé

OnpeJIeJICHUEM:
DyHKIUA Onpenesienne
1) cunyc yrna a A) OTHOIIIEHUE CHHYCA K KOCHHYCY yria a

2) KOCUHYC yTiia & yIy @

b) opaunaTta TOYKM Ha €IUHUYHON OKPYKHOCTH, COOTBETCTBYIOIIEH

3) TaHreHc yria a

B) abcmucca TOYKM HA €AMHUYHON OKPYKHOCTH, COOTBETCTBYIOIICH

yriy a
3ananmne 7 CooTHecHTE YroJl M 3HaYeHHe TPUTOHOMETPHYECKOH (DYHKIMH:
Yroa 3HaveHHne
1) 30° A) cos60° = %
2) 45° b) sin45° = g
3) 60° B) sin30° = -
4) 90° [ sin90° =1

3AJAHUS OTKPBITOI'O TUHA (OTKPBITHIW OTBET, BE3 BbIBOPA BAPHAHTOB)

HNPOYNUTAMUTE TEKCT 3AJAHWSL, BISSBUTE ONPEJIEJEHME.

3ananme 8 Ecnu cymectByer Takoe umucio 7 (Ha3plBaeMoO€ MEPUOJOM), YTO JJISI BCEX X

BeioHsiercst  paBeHctBo  f(X) = f(X+T) u
Ha3bIBaeTcs ... BrisiBUTE onpenenexHue.

f(X)=f(x-T), 1o ¢yukmusy = f(X)

3ananue 9 Ha enuHUYHON OKPYKHOCTH TAHTE€HC — 3TO .... BBISBUTE OIpeaelieHue.

3aganue 10 OpauHATON TOYKHM €TUHUIHON OKPYKHOCTH Ha3bIBAeTCH ... BBIIBHTE ONpeiesicHue.

3AJAHUE HA YCTAHOBJIEHUE NNOCJIIEJOBATEJBHOCTH

3aganue 11 Pacnonoxure creayroolue IIard B IPAaBUIBHOM IOCIENOBATEIBHOCTU IS
HaxX0XKJICHHsI KOOPJMHAT BEKTOPA, 3aIaHHOTO JBYMs TOUKAMH B IIPOCTPAHCTBE:

1. TIpoBepka MpaBMILHOCTH MOTYYEHHBIX KOOPAWHAT BEKTOpA

2. 3ammch BEKTOpa B BHJIC YIIOPSIOUECHHOW MMaphl pa3HOCTEH KoopauHar (X, Y, Z).

3. Bbluncnenue pa3HOCTH COOTBETCTBYIOIIMX KOOPAWHAT KOHEUHOM M HaYaJIbHOM TOYEK.

4. OmnpezneneHue KOOpAUHAT HAYaJIbHON TOUKH BEKTOPA.

5. OmnpezneneHune KOOPAUHAT KOHEYHOM TOUYKH BEKTOpA.

3anummure COOTBCTCTBYIOIIYIO IMOCICAOBATCIIbHOCTD I_II/I(I)p CJICBA HAIlpaBo:




6. [IpuMepbI O1LIEHOYHBIX CPEICTB /ISl IPOBeAeHHUS MPOMEKYTOUYHOM aTTecTalun

6.1 IIpumepsl 3agaHuil 11 pellleHUs
Hatinure 3Hauenue Beipakenus 3,5 - 6,6 + 1,3.

Haiinure 3Hauenue Beipakenus 4,7 - 8,5 —4,95.
Haiinure 3Haucnue Beipaskenus (1,2 + 2,3) - 28.

Haiinure 3Haucnue Beipaskenus (3,1 +1,4) - 6,2 + 0,4.

a & 0 Dnp e

Haiinute 3Hauenue Beipakenus 2,8 + 1,92: 1,6.

1 1 5
6. HailinuTe 3HaUCHUE BBHIPAKECHUS 4; +12 2T 3 14

7. Haiinute 3HaueHUE BBIPAKEHUS

1 1
§ (2-—1-)*19
8. HaI/I,I[I/ITC 3HAUCHUC BBIpa)KeHI/ISI 4 4

4 4 1
y 15*( ————— )
9. HaI/I,I[I/ITC 3HAYCHHC BbIPAXKCHUA 5 15 3

. (13+5)*24
10. HaiinuTe 3HaYeHNE BBIDOKEHHUSI\ 3 8

11. HaiiguTe kopeHb ypaBHeHUS 2 + 9X = 4x + 32

12. Haiinute kopens ypaBaenus 10x —4 =10 — 4x

13. Haiinute kopeHb ypaBHeHus 6 — 2x =3x — 9

14. Pemmre ypaBHenue x> + 10x + 21 = 0. Ecnu ypaBHeHHE MMeeT Golee OJHOTO KOpHS, B
OTBETE YKA)XUTE MEHBLINI U3 HUX.

15. Haiinute kopens ypaBHeHHs x>+ 8 = 6x. Eciu ypaBHeHHe mMeeT 6osee OJHOTO KOPHS, B
OTBETE YKAKUTE MEHBIINI U3 HUX.

16. Haiiaute xopeHb ypaBHeHHs x> = 10x — 16. Eciiu ypaBHeHHe uMeeT Golee 0JHOrO KOPHS, B
OTBETE YKAXXUTE MEHBILINI U3 HUX.

17. Pemmte ypaBHenue x° — x = 0. Ecnu ypaBHeHHe MMeeT 0olee OJHOTO KOPHS, B OTBETE

YKa)KUTe OOJIBIINI U3 HUX.

18. Pemmre ypaBHenue x> — 9 = 0. Eciu ypaBHeHHe MMeeT Goliee OJHOTO KODHS, B OTBETE

YKaXHUTe OOJBIINI U3 HUX.

19. Pemmte ypaBHenue x° — 4 = 0. Ecnu ypaBHeHHe MMeeT 0oiiee OJHOTO KOPHS, B OTBETE

YKa)KuTe OOJIBIINI U3 HUX.
2

20. Pemmre ypaBHeHHE X 16. Ecnu ypaBHeHue umeeT Ooyiee OIHOTO KOpHS, B OTBETE

YKaXHUTe OOJBIINI U3 HUX.
2

21. Pemmre ypaBHEHHE X 36. Ecnm ypaBHeHHE uMeeT 0ojee OIHOTO KOpHsS, B OTBETE
yKaXUTE OOJBINNI U3 HUX.

22. Haiigure 3HaueHue BoIpaxkeHus V24 - V6



23. Haiinure 3HAUECHUE BBIPKCHUS

. V32
24. Hatinure 3HAYCHHE 5  BBIPAKCHUS
25.  Haiigure 3HaueHHE % BBIPAKEHHS
5
5 —
26. Haiinure 3HaUEeHHE BBIPaXKCHUS 3\/7 $V32
2
: V90 -vV10
27. Haiinure 3HaUeHNE BBIpOKCHUS ~___
V3:55
28.  Haiigure 3HaueHue BBIpAXKEHUS V5-33
V611
29. HaiiuTe 3HaYeHHUE BHIpasKeHHs V322
(6v2)°
30.  Haiigute 3HaYeHUE BBIPDAKCHHUS 24
(8v3)°
31. HaiinmuTe 3HaUeHUE BBIDQKCHHUS 48
32.  Haiinure 3Hauenue Boipaxkenns 2 - (—1)°+5 - (—1)*,
33.  Haiinure 3Hauenue BoIpaxkenus 6 - (—1)2+4 - (—1)°.

34. Haiimure 3Hauenne Bepakenns —1 * ((—10)3+ (=10)%+ (—10)7).

35. Haiinute 3Hauenue Boipaxkenus (—10)* + (—10)3+ (-10)°.

36.  Haiinure 3Hauenue Boipaxenus 4 - 103+ 5 - 102+ 6 - 10%.

37. Haiinute 3HaueHne BeipakeHus .4 - 10%+7-10%+8 - 10t

38. Haiinute 3Havenue Beipaxenus .4,6 - 103+ 2,4 - 107

39. Haiigure 3HAUEHUE BBIPKEHUS
40. Haiigure 3HAUEHUE BBIPKEHUS
4]. Haiinure 3HAa4YCHUE BBIPAXKEHUS

42. [TpousBoaHas GyHKIMN y=4X paBHa...
43. [TpousBoHas pyHKIUHN y=-2X paBHa...
44, [TpousBonHas GpyHkun y=16x-5 paBHa...
45. [TpousBoaHas ¢pyHKIMM y=-4X+5 paBHa...
46. poussoanas ¢pyakuun y= 9x? papHa. ..

47. [TpousBoanas ¢pyHkiuu y=5x-1 paBHa...

6.2 IIpuMepsl TECTOBBIX 3aaHUMH

Bapmuanr 1

NPOUYUTAUTE TEKCT, BLIGEPUTE OJINH NPABUJIbHbBIN BAPUAHT OTBETA M 3AIIMIINTE ET'O B BUJIE
BYKBbI




3ananmue 1. BeiOepute BepHOE onpeesieHne MHOTOTPaHHUKA:

a) 'eomeTrpuueckoe T€10, OrPaHMYEHHOE TIJIOCKUMU MHOTOYTOJIbHUKAMHU.
6) ['eomeTpuueckoe Te10, OrpaHUYEHHOE KPUBBIMH TIOBEPXHOCTSIMH.

B) ['eoMeTpuyeckoe Teio, cocTosiee U3 OAHOM rpaHH.

3aganue 2. CKOJIEKO BEPIIIUH UMEET KyO?

a)6
0) 8

B) 12

3ananue 3. CKOIBKO TpaHell UMEET MPaBUIILHBIN TeTpasap?

a)4
0) 6
B) 8

3aganue 4. BoiOepure npaBUiIbHOE YTBEPKACHUE O KPYIJIBIX TeJax:
a) OHM OrpaHUYEHbI IJIOCKUMU MHOTOYTOJIbHUKAMHU.

6) OHu UMEIOT XOTs Obl OHY IOBEPXHOCTh, 0OPA30BAHHYIO KPUBBIMH.
B) OHHU COCTOSAT TOJIBKO U3 INIOCKUX IPaHEH.

3AJAHUE HA YCTAHOBJIEHUE COOTBETCTBHUSA

3aganue 5 CooTHeCHTE HA3BaHKUE TEOMETPUUECKOIM PUTYPHI ¢ € onpeIeTIeHUEM:

durypa Omnpenesienne
1. Ipusma a) MHOTOTPaHHUK, Y KOTOPOTO OJIHA TpaHb (OCHOBaHHE) — IPOU3BOJILHBIH
MHOTOYTOJIbHUK, a OCTajlbHble TIpaHu (OOKOBbIE) — TpPEyroJbHHKH,
MMEIOIIHE OOIIYI0 BEPIINHY.
2. [apannenenunen | 6) MHOTOTPAaHHHK, JBE TpaHH KOTOPOro (OCHOBaHUS) — PaBHBIO

MHOT'OYT'OJIbHUKH, JICKAIIHUEC B IMAPAJIJICIIBHBIX INIOCKOCTAX, a4 OCTAJIbHBIC
'paHi — MapajiieJIorpaMMbl

3. Ky6 B) IPSIMOYTOJIbHBIN MapaJUIeNenuIie]], y KOTOPOro Bce pEdpa paBHBIL

4. ITupamusa I) MpU3Ma, OCHOBAHHMSIMU KOTOPOH SIBJISIIOTCS MapaljIeiorpaMMbl

5. Terparap 1) TpeyrojbHas NUpaMHIA, BCE TI'PaHH KOTOPOH — pPaBHOCTOPOHHHUE
TPEYrOJIbHUKH.

33}13HI/IC 6 YcTaHoBHTE COOTBETCTBHE MEXKY TUIIOM MHOT'OI'PaHHHUKA U €r0 IPUMEPOM.:

Tun Purypsl IIpumep
1. npu3zma a. IPaBUJIbHASL YETBIPEXYTOJIbHAS MUPAMUA
2. napayenenunes; | 0. mpaBUIbHAs TPEYroJbHAas pU3Ma
3. ky0 B. IPSIMOYTOJIbHBIN NapaJlIeNIenuIe]] ¢ PaBHBIMU pEOpaMu
4. nupamuaa I. IPSIMOYTOJIbHBIN NapajuIeIeIHIIe ]
5. TeTpasip J1. IPaBUJIbHBIN TeTpasip (Bce IpaHu — PaBHOCTOPOHHUE

TPEYTOJIbHHUKH)

3ananue 7 CooTHecuTe YyroJi M 3HaUueHue TPUTOHOMETPHUYECKOH (PYHKIIUK

3apaua \ OTtBer




1 B rpynme 30 genoBek. Heo6xoaumo BeIOpaTh cTapocty u mnpodopra. a) 576
CKOJIBKUMH c110cO0aMHU MOXKHO ATO C/IeJaTh?

2 Nmeercsa 20 wznmenwmii 1-ro copra u 30 msmenwmii 2-ro copra. Heobxomumol 6)12
BBIOpaTh 2 u3zesns oqHoro copra. CKOJIBKMMHU CIIOCO0aAMU MOYKHO 3TO CJIeaTh?

3 Heo0xoauMo cOCTaBUTh BapHaHThl KOHTPOJIBHOW paboThl, Kaxablii u3 B) 1250
KOTOpBIX JOJDKEH cojepxkarb Tpu 3anaud. l[lepBas 3amavya BbIOMpaercs u3
mroboro maparpada I rimaBel cOopHEKa, BTOpas - u3 rodoro naparpada II riassi,
a Tpeths - u3 yrodoro maparpada III rmaBel. CKOJBKO BHIOB KOHTPOJIBHOM
paboTbl MOXKHO cocTtaBuTh, eciu | u III rmaBa conepxar nBa maparpada, a Il
ry1aBa - Tpu naparpada?

4 Yetrbipe ManbuuKa U YEThIpE AEBOYKHU CaAATCA Ha 8 pacloyiokeHHbIX noapsjl r) 870
CTYJbSX, IPUYEM MaJIbUUKH CaJATCS HA MECTa C YeTHBIMH HOMEpPaMH, a JIEBOUYKY|
- Ha MecTa ¢ HeYeTHhIMH HoMepamH. CKOJBKMMHU CIOCO0aMH 3TO MOXKHO,
caenars?

3AJIAHUS OTKPBITOI'O TUIIA (OTKPBITBI OTBET, BE3 BBIFOPA BAPUAHTOB)
HOPOUYUTAUTE TEKCT 3AJAHMS, BbISIBUTE ONPEJEJEHMUE.

3aganue 8 Ecnu y mpusmbl O0koBoe pedpo HE MEpHEeHANKYISIPHO OCHOBAaHUIO, TO MPHU3Ma
Ha3bIBaerTcs ... BrisiBUTE Onpenenexue.

3aganue 9 CkoibKO BEpIIMH UMEET TpeyrojpHas npusma .... Hanummre uudpy.

3aganue 10 Kakas ¢urypa nomyduTcs mpu nepecedeHrH mapa IIoCKOCThIo? ... BeisBuTe
OIIpECIICHUE.

3AJJAHUE HA YCTAHOBJIEHHUE IOCJIEJOBATEJIBHOCTH
3aganme 11 — oTpe3ok AD nepneHAMKYIIpEH INIOCKOCTH TpeyroiabHuka ABC.

Tpeyronsauk ABC — paBHOOenpennsiif, AB = AC = 5, BC = 6.
Jlnnna nepnenaukynsipa AD = 12.

B tpeyronsauke ABC nposenena Beicota AE k ctopone BC.
Haitrtu: AE, DE, BD, DC. Pemnte npuMep ¥ HaIllUIIATE OTBET

1 Haiiném nnuny otpeska DE
2 Hatiném mmmuel HaknoHHBIX BD u DC
3 Haiiném nnuny BeIcOTHI AE

3anuImTe COOTBETCTBYIOILYIO MOCIEI0BAaTEIbHOCTh LIM(P CIeBa HAIIPABO:

Kiawun k npuMepamM OCHOYHBIX CPEACTB 1JIA ITIPOBECACHUA TeKyll.[eﬁ aTrecranmu
5. [IpumMepbI OLIEeHOYHBIX CPEACTB IJIs MPOBedeHHs TEKYIeH aTTecTaluu

5.1 Bonpocsl 1iist cobecenoBanusi (YCTHOTO ONPoca):
1. JIpoObio HA3bIBAIOT OTHOIIEHHE ABYX YHCET m/n, TJ€ m-AeIUMOe, a N- JEIUTENb




2. Touyka MakCUMyMa — 3TO TOYKa, B KOTOPOU (DYHKITUSI MEHSET BO3pacTaHue Ha yObIBaHUE, a
TOYKa MHHHUMYMa — 3TO TOYKa, B KOTOPOW ()yHKIIMSI MEHSET YObIBaHHE HA BO3PACTaHUE

3. Hecsatuunslii torapudm - morapudm mo ocHopanuio 10

4. OCHOBHBIMH O0OBEKTaMHU CTEPEOMETPHUHU SIBIISIFOTCS TOUYKH, MPSAMBIC, IJIOCKOCTH U 3aMKHYThIE
IIPOCTPAHCTBEHHbIE (PUTYpHI (HampumMep: KyO, mupaMua, napajuiesenunes, nmap, KOHyc)

5. xy0, nupaMuaa, napauiesenuIe]], map, KOHyc

6. MHOrorpaHHUKOM HAa3bIBAIOT T€OMETPUYECKOE TEJI0, MOBEPXHOCTh KOTOPOTO COCTOUT U3
KOHEYHOT'O YHCJIa MHOTOYTOJBHUKOB. Ka)/Iblif U3 3THX MHOTOYTOJIbHUKOB Ha3bIBACTCS I'PAaHBIO
MHOTOTPaHHHKA, CTOPOHBI

7. Pé0pa MHOrOrpaHHMKa— 3TO CTOPOHBI I'PAHEN, a BEPIIMHBI — 3TO KOHIIBI pEOEp.

8. [lpusama — 3TO MHOIOTPaHHUK, JBE TpPaHU KOTOPOrO  SIBJSIIOTCS  PaBHBIMH
MHOTOYTOJIbHUKAMH, HAaXOASIIMMHCA B MapauIeNbHBIX IUIOCKOCTSX, @ OCTAJbHbIE I'pPaHU —
napajuiesiorpaMMaMi. ['paHu, KOTOpbIe HaXOASTCSA B MapajlIeNbHBIX IIOCKOCTSIX, HA3bIBAIOTCS
OCHOBAHHSMU TPU3MBI, @ OCTAJIBHBIE TPAHU — OOKOBBIMH I'PAHIMH MTPHU3MBI.

9. BeicoToif mpU3MBI HA3BIBAETCS OTPE30K, SBISAIOIIUHCA OOLIMM  MHEPIECHIUKYISIPOM
IUIOCKOCTEH, B KOTOPBIX JIEXKAT OCHOBAHUS IIPU3MBI.

10. [Tnomans 60KOBOM MOBEPXHOCTH MPU3MbI — CyMMa IUIOIIAJIel ee OOKOBBIX I'paHel

11. [Tapayenenunes — npu3Ma, BCe rpaHd KOTOPOM — MapajuieaIorpaMMBbl

12. OTO MHOTOTpaHHMK, OJHAa W3 TpaHed KOTOporo (Ha3plBaeMasi OCHOBAaHHEM) —
IPOM3BOJIHBIA MHOTOYTOJIBHUK, a OCTajJbHbIE I'paHH (Ha3biBaeMble OOKOBBIMH TPAHSIMH) —
TPEYroJbHUKU

13. Konyc — 310 Teno, mosmywarouieecsi MpH BpAILlEHUHM IPSIMOYTOJIBHOTO TPEYrojibHUKA
BOKPYT IPSMO, cofiepKallieil OuH U3 ero KaTeToB

14. Cdepoii Ha3BIBAIOT MOBEPXHOCTb, B COCTaB KOTOPOW BXOAUT COBOKYIHOCTH TOYEK,
pPaBHOYJAJIEHHBIX OT KAKOH-TO OJHOM LIEHTPaIbHOM TOYKHU, Ha3bIBAEMOI LIEHTPOM

15. [ITapoMm Ha3bIBaeTCs TEI0, KOTOPOE COCTOUT U3 BCEX TOUYEK MPOCTPAHCTBA, HAXOSAIINXCS
Ha pacCTOSIHUU He 0OJIbIle JAaHHOTO OT IaHHOW TOYKH.

16.  JImameTpom Imrapa Ha3bIBaeTCsl OTPE30K, COSAUHSIONINIA IB€ TOUYKH TTOBEPXHOCTH IIapa
IIPOXOJAIINN Yepe3 ero LEHTP.

17. OO0BEMOM TIPUHATO HA3BIBATH TOJOXKHUTEIBHYIO BEIMYHMHY, XapaKTEPU3YIOUIYIO0 YacTh

IPOCTPAHCTBA, 3aHUMAEMYIO TEeJIOM, U ONpeAesieMyto (GopMoil 1 IMHEHHBIMU pa3MepaMu 3TOrO
Tena.

18.  Marematuka — B BHJE JJIEMEHTApHOH apu(METUKH — B TOBCEIHEBHON >KU3HU
OPUTOIMTCS Ui pacyéra: OIO/pKeTa €KEJIHEBHBIX MOKYIOK;, KOJMYECTBA HHIPEIHECHTOB B
TOTOBKE M KYJIMHApHUHU; 4YHcia KaJOpUil Mpu AueTe; MHTEHCHUBHOCTH TPEHUPOBOK; BPEMEHH U
3aTpaT Ha nmyreniecTBUs. ['eomeTpus norpedyeTcs, Korjaa Bbl OyAeTe MOACUUTHIBATh KOJINYECTBO
HEOOXO/IMMBIX MaTepHaJoB JUIsl peMoHTa B ome. bonee npoasuHyTast MmareMaTnka (pyHKIUN U
CJIOKHBIE MPOIIEHTHI) HY’KHA, €CJIM Bbl OLIEHUBAETE CTOMMOCTb KPEAUTa, JIM3UHTA UJIU pelIaeTe,
KyJla BIOXKUTh CBOOOIHBIE CPEJICTBA.

19. Marematrka UrpaeT Ba)KHYIO poJib B Pa3iMyYHbIX cdepax AesTeNIbHOCTH U mpodeccusix,
OT TEXHUYECKHX M MHXKCHEPHBIX 10 (PUHAHCOBBIX U HAayyHbIX. PM3UKH, XMMHKH M 0MOJIOTH
UCIIOJIB3YIOT MaTeMaTHU4YecKhe MOJENIH MJs aHajliu3a U OObsACHEHUS (U3NYECKUX SIBICHUH,
XUMHUYECKHX PEaKIUi U OMOOTHYecKUX NpoueccoB. MUHAHCHCTBHI H GAHKHMPBI HCIOIb3YIOT
MaTeMaTHYECKUEe MOJIENN Uil OIICHKH PUCKOB, MPOTHO3WPOBAHUS (PMHAHCOBBIX PE3yIbTATOB U
NPUHATHS UHBECTULIMOHHBIX PEIICHUH.

20. MareMaTryeckre MOJCIH U aJITOPUTMBI TO3BOJISIOT CO3/1aBaTh CHCTEMBI, CIIOCOOHBIC
o0yyaTbcs M TPUHUMATh PEIIEHUS HAa OCHOBE OOJNBIINX OOBEMOB JAaHHBIX. JTO CTAHOBMTCS
BO3MOXHBIM Onarojapss TPUMEHEHHIO METOJOB MAaTeMaTHYeCKOW CTaTUCTHKH, TEOpUH
BEPOSTHOCTH U JIMHEWHOU anreOpbl. MaremaTHKa Takke IMIMPOKO NMPUMEHSETCs B pa3paboTke u
ONTUMH3AIMM  TPOLECCOB  NpPOM3BOACTBA. ONTUMABHOE  paclpelieieHUe  PecypcoB,
IUTAHUPOBAHKE MTPOU3BOJICTBA, YIPABICHUE 3aIlacaMi — BCE 3TH 33Ja4YH PEIIAIOTCS C TTOMOIIBIO



MaTeMaTHUYeCKUX MOJENel U METOAOB. DTO MO3BOJSET 3(P(HEKTUBHO HCIOIB30BaTh PECYPCHI U
COKPaTUTh U3JIEPKKU MTPOU3BOICTBA.

5.2 llpumepbl NpaKTHYECKUX PadOT

IpakTnyeckas padora Nel. IIpocreiilue TekcTOBbIE 3a1aUK

Ne Bompoca OTtBer
1 a)
2 b)
3 136
4 9
5 10

IIpakTnueckas padora Ne2. @ynkuum u rpaguku

Ne ni/m OTBeTr
1 b)
2 C)
3 C)
4 d)
5 7

IpakTnyeckas padora Ne3. Kopuu, crenenu u jorapu@pmel

Ne i/ OTBeT
1 45
2 40
3 a)
4 a)
5 1

IIpakTnyeckas padora Ne4. OCHOBBI TPHTOHOMETPHH

Ne i/ OTBeT
1 c)
2 b)
3 a)
4 b)
5 C)

IIpakTnyeckas padora NeS. [Ipon3BoaHas u eé npuMeHeHHe

Ne n/m OTtBeT

60
20
59
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IIpakTnyeckas padora Ne6. UHTerpasa u ero npuMeHeHmne

Ne n/m OTtBer
1 C)
2 a)
3 4
4 12
IIpakTnyeckas padora Ne7.
Ne n/m OtBeTt
1 a)
2 120
3 a)
4 d)
5 b)

IIpakTHyeckasi padora Ne§JjieMeHTHI TEOPHH BEPOSITHOCTEH M MATEMATHYECKON CTATUCTUKHU

Ne n/m OTBeT
1 a)
2 C)
3 a)
4 a)
5 C)

IIpakTnyeckas padora Ne9.

Komo0unaropuka

IIpsiMmble ¥ MJIOCKOCTH B NPOCTPAHCTBE

Ne n/m OTtBeT
1 b)
2 d)
3 b)
4 C)
5 10

IIpakTnyeckas padora Nel0. KoopauHaThl H BeKTOPHI

Ne n/m OTBeT
1 b)
2 b)
3 a)
4 C)
5 d)

IIpakTuyeckast pabora Nell. MHOrorpaHHMKH U KpyIJible TeJa

Ne ni/n

OTtBer

1

d)
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5.3 Ilpumepsbl TeCTOBBIX 3aJaHUIH

o\ & ®

1r2B3606 4a

16283a

7 1B263a4r

8 epruoInYeCKOM

9 oTHOIICHHWE OPAMHATHI K a0cIHcce
10 Cunyc yrana (sino)

11 4-5-3-2-1

1
2
3
4 B
5
6

6. Ki1loun oieHOUHBIX CPeICTB /1JIs1 MPOBeAeHHsI MPOMEKYTOUHOI aTTecTAlluN

6.1 Korroun 3aianmii 1 pelieHus

Ortser: 24,4=25

OTser: 35

Ortser: 98

Ortser: 28,3=28

OrTserT: 4

OTser: 20

Ortset: 49

OTser: 19

Ortser: 3

10. Ortsert: 49

11. OtBeT: 6

12. OtserT: 1

13. Ortser: 3

14. Ortser: -7

15. OrtBer: 2

16. OtserT: 2

17. Otser: 1

18. Ortser: 3
2
4
6
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19. Orser:
20. OrtBerT:
21. OtBeT:
22. Ortsert: 12
23. OtBert:14
24. OrtBer: 4
25. OtBert: 6
26. Ortser: 20



27. OtBerT:
28. Ortser:
29. OrtBerT:
30. Ortser:
31. Ortser:
32. Ortser:
33. Ortser:
34. Otser: 899
35. Ortsert: 9001
36. Otser: 4560
37. Otsert: 4780
38. Otser: 4840
39. Orser: 4
40. Ortser: 108
41. Ortser: 1
42. Ortsert: 4
43. Ortser: -2
44, Otsert: 16
45, Ortsert: 4
46. Ortsert: 18
47, Ortser: 5.

N WA WE — —

6.2 Kirouu TecToOBBIX 3aaHU

1. a

2. 0

3. 0

4. a

5. 1-6,2-1,3-B,4—a,5—n1
6. 1-6,2-1,3-8B,4-a,5—1
7. l1-1,2-8,3-0,4—a

8. HAKJIOHHAs MpU3Ma

9. 6

10. Kpyr

11.  3-2-1 otBer: AE =4, DE = 4/10; BD = 13; DC = 13.



