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1 OBIIASI XAPAKTEPUCTHUKA ITIPOT'PAMMBI YYEFHOM JTACIUTLIAHBI

1.1 MecTo AUCHHUILNINHBI B CTPYKTYpPe OCHOBHOI 00pa30BaTe/IbHOI IPOrpaMMBbl

Pabouas mporpamma y4eOHOro mpeAMeTa SBISETCS YacThbl0 IPOrpaMMbl MOJATOTOBKU
crenuanucToB cpenHero 3BeHa B cooTBercTBUU ¢ PI'OC CIIO mo cnemumansHoctrn 18.02.09
[TepepaboTka HedTH U Ta3a yTBepKACHHOW pukazom MunoopHayku Poccun ot 17.11.2020, Ne646.
VYuebnsrii mpeamer OOIL.04 «MaremaTrkay BXOAUT B pazaen «O0meo0pa3oBaTebHbIe TPeaMEThD»
00111e00pa30BaTeIbHOrO YY€OHOTO IHKJIA.

1.2 LHeab ¥ mu1aHupyemble pe3yJbTaThl 0CBOEHH S JUCUUIIIMHBI

[Io wutoram OCBOEGHHS AUCUUIUIMHBI, OOy4aroluecss JAODKHBI —MPOJAEMOHCTPUPOBATH
pe3ynbTaThl 00yueHUs, cooTHecEHHbIe ¢ pe3ynbratamu ocBoeHus OOIl CIIO, mpuBeneHHBIE B
TadJmIe.

Kon YMeHus 3HaHUs
[1K, OK
OK01- |- pemars OObIKHOBEHHBIE | -  OCHOBHBIC  MOHSTUS M METOJbI
OK 04 nuddepeHnuaibHbIe MaTEeMaTUYECKOro aHaju3a,
ypaBHEHUS, - OCHOBBI nuddepeHInanbHOro u
— TIPUMEHATH  MareMarudeckue | MHTCIPaIbHOIO MCHHUCIICHHUA,
METO/IbI TUTS pemeHust | - OCHOBbI Teopuu uddepeHmanbHbIx
po¢eCCHOHANIBHBIX 3a]1a4; ypaBHCHWUH,
— HCIONB30BaTh  OpHeMbl  u | - OCHOBBI TEOPHH JMCKPETHON MAaTCMATHKH,
METOIbI MATEMATHYECKOro | -~ OCHOBBI ~ TEOPUH  BEPOSTHOCTEH W
CHUHTE3a W aHamu3a B | MAaTeMaTH4eCKOW CTaTHUCTHUKH,
Pa3ITHYHBIX - OCHOBHBIC YHCIICHHBIC METOJbI PEIICHUS
npodeccnoHaTbHBIX NPUKJIAHBIX 33/1a4
CUTYaITUsX.

2 CTPYKTYPA U COJAEP)KAHWUE YYEBHOM JJUCHUILIUHBI

2.1 O0bem y4eOHOM AMCHHMILVIMHBI M BUIbI Y4eOHOH padoThl

Bun yuedHoii paGoThl O0bem yacoB
O01bem o0pa3oBaTeIbHON NPOrpaMMbl y4eOHOM THCIUTINHBI 222
B TOM YHCIIE:
— TEOpEeTHYECKOe 00yUCHHUE 78
— MPaKTUYECKHE 3aHATUS 118
— caMocToATeNIbHAas padoTa 22
— MPOMEKYTOYHAsI aTTECTALUs - IK3aMEH 4




2.2 TemaTn4ecKuii IJIaH U COePKAHHUE Y1eOHOM TN CHUIITHHbBI

HaumeHoBaHue Copaepxanne yueOHOro MaTepHaJa, JJabopaTopHbie padoThl B O0bem YpoBeHb
pa3neioB u NMpaKTH4YecKHe 3aHATHS, CAMOCTOATeJbHAasA padoTa 00y4aronuxcs. YacoB (0CBOCHHSA
TeM
Pasznen 1. Aareopa. 147
Conep:xanue yueOHOro MaTepuaJia
Tema 1.1. 1 |Maremaruka B HayKe, TEXHHMKE, OKOHOMHUKE, WH(OPMALMOHHBIX| o 1
Beenenue. TEXHOJIOTHSIX W NPakTH4YecKol nestenbHocTH. llenn m 3amaum u3ydeHUs
MaTteMaTHku npu ocBoeHun npodeccuit CI1O u cnennansnocteit CI10.
Coaepsxanue yueOHOT0 MaTepuaJia
1 |Llensie u paruoHanabHbIe yncia. JleficTBuTenbHbIC uncia. [TpubnmkeHHbIe 2 2
BbIUKCiIeHNU. DOPMYIIbI COKpaIEHHOTO0 YMHOYKEHHSI.
IIpakTHyeckue 3aHATHA
Tema 1.2. 1 |Apudmerndeckne neHCTBHS HAJA YWCIAMH, HAXOXJICHHE MPHUOIIDKEHY
Passnrne MOTPEIIHOCTEH BEIYUCTICHUH (a0COMOTHON M OTHOCUTENBHOM), CPABHEHHE UK
IOHATHSA O 6 2,3
qHeie. 2 |[IpeoOpa3oBanue panuMOHANBHBIX BbIpakeHui. [Ipumenenune Qopmyn
Pemenne panroHanbHbBIX YPaBHEHUN U HEPABEHCTB.
CamocTrosiTenbHasi padoTa.
Paborta ¢ y4eOHOI M CHIpaBOYHOW JINUTEPaTypoi, paboTa C KOHCIIEKTOM JIEKIUH, 2
peleHne ynpaxHeH!H 1o 00pasily, TOAr0ToBKa pedepaTtoB U COOOIIEHUH.
Cox ep:xanne y4eOHOI0 MaTepuaa
1 ®yskuun. O6nacTs onlpeleneHHs M MHOXECTBO 3HAUCHWH; rpaduk
byHKIMKM, TocTpoeHHe TpaduKOB (GYHKIUHA, 3aJaHHBIX Ppa3IUYHBIMU
Croco6amu.
CpoifictBa  ¢yHKUMH. MOHOTOHHOCTb, YETHOCTb, OTPAHUYEHHOCTD,
NepUOIUYHOCTh. [IpoMexxyTkH Bo3pacTaHHs M yObIBaHHS, HauOoJbIIee U
HauMeHbIIee 3HAYEHMUS, TOYKH 3KCTpEeMyMa. I'paduueckas
Tema 1.3. uHTepnperanys. [IpuMepsl QYHKIMOHANBHBIX 3aBUCHMOCTEH B pealibHBIX
PYHKUHH H mporueccax U SBIICHUSX. ApruMeTHYECKHE OTIepaLluH HaJ 10 2
rpauku.

¢ynkumsamu. [lonsitue o HempepeiBHOCTH — pyHKIMu.  CroxkHas
byHKIUS (KOMITO3UTIHS).
OO6patubie ¢yHkuu. OOnMacTh omnpenerneHuss W 00JIacTh 3HAYCHUM
obOpatHo# ¢ynkumu. ['padux obpatHoit ¢ynkuuu. IIpeoGpazoBanus
rpajuxoB. IlapaniensHbBld TEPEHOC, CUMMETPHUS OTHOCHUTENBHO Oceil
KOOpJIMHAT U CHUMMETPHsI OTHOCHUTENILHO Haudalla KOOPJHMHAT, CUMMETpPUS
OTHOCHUTENIFHO TPSMOW y = X, PacTSDKEHHE W CKaTHe BJOJb OCEH
KOOpPJIMHAT.




HaumMmeHnoBaHue
pa3aesioB U TeM

Conep:xaHue yueOHOro MaTepuasa, JjabopaTopHbie padoThl U

NpaKkTHYeCKHEe 3aHATHS, CAMOCTOATEIbHas padoTa
o0yvyaruuxcs.

Oo0Lem
4acoB

IIpakTHyeckue 3aHATHS

1

[MpuMepsbl 3aBUCHMOCTEH MEXIy TEPEMEHHBIMH B pPEaTbHBIX
nporieccax U3 CMEKHBIX TUCIIATUINH.
Onpenenenne Qyukuuid. [loctpoenne wu ureHme rpaduKoB

¢yaxmmit. MccnemoBanme ¢yakmun. CBoiicTBa  JTMHEHHOM, 12
KBaIPAaTHYHOW,  KYCOYHO-TMHEWHOW W  JAPOOHO-THHEHHOU
¢bynkuuii.  HenpepbiBHble u  mepuoxuveckue  (QyHKIHH.
[IpeoOpazoBanus rpaduka pyHknuu. ['apmMoHHYecKue KoneOaHMs,
[IpuknagHsie 3anayu.
CamocrosiTeibHast pabora.
PaboTta ¢ yueOHOI U cipaBOYHOH JHUTEpaTypol, paboTa ¢ KOHCIIEKTOM 5
JIeKIHH, pellieHre YIpaXXHeHUH Mo o0pasily, OAroToBKa pedeparoB H
cooOuIeHui.
Conep:xanue yueOHOro MaTepuaJia
1 |Kophuu u crenenu. KopHu HaTypanbHOW CTENICHH U3 YUCIIA B UX
cBoiicTBa. MppalrioHanbHble ypaBHEHUS.
CreneHn ¢ palMOHAJIBHBIMU TIOKa3aTeNsIMHM, HX CBOMWCTBA.
Crenenu ¢ NEeUCTBUTEIbHBIMU MOKa3aTesiMU. CBOICTBA CTENEHU
C JICUCTBUTENIbHBIM IOKa3aTelieM. [lokazarenbHas (QyHKIUS. 18
Iloka3zarenbHble YpaBHEHHS U HEPABEHCTBA.
Jlorapudm. Jlorapupm umcna. OCHOBHOE JIOTapUPMHUYECKOE)
TOXKAECTBO. JlecATHUHBIE W HATypaibHble Jorapudmel. [IpaBua)
neiictBuii ¢ norapudmamu. Ilepexon kK HOBOMY OCHOBaHHIO.
Tema 1.4. Kopuu, Jlorapudmudeckas Gpynkiys. JlorapuhMudeckue ypaBHEHUS 1
P HEPaBEHCTBA.
Jorapudmel. IIpakTuyeckue 3aHATHS
1 |Beiuucienue u cpaBHEHHE KOpHEH. BrIoHeHE pacyeToB ¢
paaukanamu. Perenne uppanroHaIbHBIX YPaBHEHHH. 20
2 |Haxoxnenwe  3HaueHWid  CcTeNeHed C  palMOHAIBHBIMY
nokazatenssmMu. CpaBHEHHE CTETICHEH.
[IpeobpazoBanus BEIpaKEHH, CO/IEpKAIINX cTeneHn. Perenne
MOKA3aTENbHBIX YPAaBHEHUH U HEPABEHCTB.
3 |CamocTrosiTe/IbHAsI padoTa. 2

Pabota ¢ y4eOHOW W CHpaBOYHOW JUTEpaTypor, paboTa ¢
KOHCIIGKTOM JICKIIM, pEIIeHHe yINpaXHEHUH 1o o0pasiy,

MMOATOTOBKA pedepaToB U COOOIICHHIA.

YpoBennb
O0CBOEHUS

2,3

2,3




HaumeHnoBaHue
pa3aesioB U TeM

NPAaKTHYE€CKHUE 3AHATUA, CAMOCTOATECIbHASA paGOTa oﬁyqaloumxcn.

Conep:xanue ydue0HOT0 MaTepuaJia, JabopaTopHbie padoThl U

0Oo0nLeMm
4acoB

Tema 1.5.
OCHOBBI
TPUTOHOMETPHH.

Coaepixanue yueOHOr0 MaTepHuaJia

1

Pannannas mepa yrna. CuHyc, KOCUHYC, TAHT'€HC U KOTaHT€HC
yria.

OCHOBHBIE TPUTOHOMETPUYECKUE TOKAECTBA.
®opmynel  npuBeaeHus.  Dopmynsl  crnoxeHus.  Dopmynsl
JIBOMHOTO yria. @opMyIbl OJJIOBUHHOIO YIJIA.

[IpeoOpazoBanre CyMMBI TPUTOHOMETPUYECKMX (QYHKUUH B
IPOM3BEICHHUE U IPOU3BEACHUS B CYMMY.

[IpeoOpa3oBanus NPOCTEHIINX TPUTOHOMETPUIECKUX BBIPAKEHHH.
Tpuronomerpudeckne (GyHKIHH, UX CBOMCTBA U TPaUKH.
OO0patHbIe TPUTOHOMETPUIECKHE (GyHKIIH. Apxkcunyc,
apKKOCHHYC, apKTaHreéHC M  apkkoTaHreHc. Ilpocreiimue
TPUTOHOMETPUYECKUE YpaBHEHMUSL. IIpocreiimne

TPUTOHOMETPHUYCCKNEC HEPABCHCTBA.

IIpakTHYeckue 3aHATHS

Yposenb
OCBOEHHUS

PannanHbII METO U3MEPEHNUS YIIIOB BPALICHUs U CBA3b C
rpamxycHoi Mepoit. [IpumeHenne dhopmyn mis mpeoOpa3oBaHus
TPUTOHOMETPUYIECKUX BBIPAKEHUH.

IIpocreiiine TPUrOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA.
PemieHne TpUroHOMETpUYECKUX YPABHEHUI U HEPABEHCTB.

CamocrosiTenbHast padoTa.

Pabora ¢ yueOHOI1 U CIIpaBOYHON IUTEpaTypoOid, paboTa ¢ KOHCIIEKTOM|
JIeKUMH, pelieHre YIpaXHEHUH Mo o0pasiy, NOAroToBKa pedepaToB U
coo01eHuii.

Tema 1.6. Hauana
MaTeMaTH4ecKoro
aHaJaM3a.
IIpousBoanas u eé
NMpUMeHeHue.

Conep:xanue yueOHOro MaTepuaJa

1

IMocnenoBarenpHocTH. CrOCOOBI 3aMaHKsI U CBONCTBA YHCIIOBBIX|
nocienoBatenbHOCTed. [loHATHE O Tpe/ene mocieI0BaTeIbHOCTH.
CyriecTBOBaHNE npenesna MOHOTOHHOM OrpaHUYECHHOM
nocienoBatenbHOoCcTH.  CyMMHpOBaHHE  TIOCIEIOBATEIILHOCTEH.
[IpousBoanas. [lonstTHe o0 TPOM3BOAHON  (QYHKIMH, €€
TEOMETPHUYECKUN 1 (PU3MUYECKUN CMBICI. YpaBHEHUE KacaTelbHOH
kK rpaduky Qyskuuu. Ilpow3BomHBIE CyMMBI, Pa3HOCTH,
MIPOU3BEACHMUS,

2,3

HauMmeHoBanue
pa3nesioB U TeM

NpaKkTHYeCKHe 3aHATHS, CAMOCTOSITeIbHAsI padoTa 00ydyalouuxcs.

Conep:xaHue y4eGHOT0 MaTepHaa, 1a60paTopHbIe padoThI U

Oo0bem
4acoB

gacTHOro. [Ipom3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIUH.
ITpousBoanass cnoxxkHod ¢yHkuuu. [IpumeHeHue NPOU3BOTHON K
UCCIIEIOBAHUIO (QYHKIUI U TIOCTPOSHUIO TPaPHUKOB.

IIpakTH4eckue 3aHATHA

14

YpoBenb
OCBOEHUSI

2,3




1 |YucnoBas mocnenoBaTelbHOCTh, CIOCOOBI €e 3aaHusl, BEIYNCIICHHS
YJICHOB ITOCJIEI0BATEIbHOCTH.

Haxosxaenue mpeznena mociae10BaTeIbHOCTH.

[TpaBuna u popmynsl nudpdepeHIUpoOBaHMs, TAOIUIA
MIPOU3BOJHBIX JIEMEHTAPHBIX (YHKLIUH.
MexaHudyeckuii ¥ = T€OMETPUUECKUI
YpaBHEHHE KacaTeILHOM B 00IIEM BHUJC.

CMBICTT  TTPOU3BOJHOM.

Uccnenopanne GyHKIMH C TIOMOIIBIO TPOU3BOIHOM.
Haxoxnenne HanOOIbIIEro ¥ HANMEHBIIETO 3HaYeHHUS (DYHKITHH.

CamocrosiTeibHast padoTa.

Paborta ¢ y4ebHOI M cripaBOYHON JTUTEpaTypoi, paboTa ¢ KOHCHEKTOM
JIEKIWH, pelieHne yrnpakHeHHH Mo o0pasily, MOATOTOBKa pedepaTtoB u
COOOIIIEHM.

Tema 1.7.
Hurerpay u ero
NpHMeHeHue.

Conep:xanue yueOHOro MaTepuaJia

1 |llepBooOpasHass u wHTerpan. lIpuMeHeHHE oOmpeeneHHOrO
MHTErpana Al HaXOXKACHUS IJIOIIAaaN KPUBOJIMHEHHON Tpanenuy.
®opmyna Herotona—JleliOanma. [lpumeneHuss wuHTErpama B
(bU3NKe U TEOMETPHUH.

IIpakTHyeckue 3aHATHS

1 Wurerpanr um mepBooGpasuas. HaxoxaeHme mepBooOpasHOil N
BBIYMCIIEHUE ONPENENIEHHOr0 MHTerpana. [IpuMeHeHue HUHTErpana
JUTSL BEIYMCICHYSI (PU3MUYECKUX BEITUYMH U ILIOMaAeh puryp.

11

CamocTrosiTenbHasi padoTa.

PaboTa ¢ y4eOHOH W crpaBOYHOU JHTEpaTypoOil, paboTa ¢ KOHCIEKTOM
JeKIH, pelieHne ypaKHEHUH 1o o0pasily, MOJIroToBKa pedeparoB H
cooOmIeHuH.

Paznen 2. KomonHaTopuka, CTATHCTHKA U TEOPUSI BePOSITHOCTEH.

20

Tema 2.1.
Komo0unaTopuka.

Copep:xanue yue6Horo matepuasa 1 OcHOBHBIEC TIOHSTHS

2,3

koMQuHaTtopuku. [ToacueT uncia pa3MerieHuH, IepecTaHOBOK,
couefrannii. @opmyna 6unoma HetoToHa. CBoiicTBa GMHOMHHAIBHBIX
koa{jpurmentos. Tpeyronpuuk [lackans.

HpaKaneCKne 3aHATUSA

2,3

HaumenoBanue
pa3nesioB U TeM

Conep:xanue y4yeGHOro MaTepuaJia, jadopaTopHbie padoThl U
NpaKkTHYeCKUe 3aHATHS, CAMOCTOSITeIbHAsS PadoTa 00yUalomuxcs.

Oo0bem
4acoB

1 |IIpaBuina KoMOWHATOpWKH. PenieHne KOMOWHATOPHBIX 3ajad.
Pa3zmenienusi, coueranusi U nepectaHoBkd. buHoMm HrerloToHa U
TpeyroybHUK Ilackans. IlpukitanHele 3ana4n.

CamocrosiTeibHas padora.
Pabota ¢ yueOHOIl U cipaBO4HOM JIHUTEPATYpOil, paboTa ¢ KOHCHEKTOM|
JIEKIHH, peleHre YIpaXHEeH!H o o0pasily, MoAroToBKa pedepaToB U
COOOLIEHUI.

Tema 2.2.

Conep:xanue y4eOHOro MaTepuasia

YpoBenb
OCBOEHUSI




DJIeMeHTBI TEOPHH
BEpPOSITHOCTEH 1
MaTeMaTH4ecKOoi
CTATHCTHKH.

CoObITHE, BEPOSATHOCTH COOBITHS, CIIOXKEHUE U YMHOXCHHE
BeposTHocTel. [loHsTHE 0 HE3aBUCUMOCTH COOBITHH. JIUCKpeTHAS
cioyyailHasi BeJIMYMHA, 3aKOH €€ pachpeneneHus. YuciaoBble
XapaKTEPUCTUKU JUCKPETHOM ciy4ailHOW BenuuuHbl. [loHsATHE O
3aKOHE OOJIBIINX YHCe]L.

[IpencraBnenue maHHBIX (TAOJMUIBI, JaUArpaMMbl, TpaduKH),
reHepaibHas COBOKYITHOCTh, BEIOOPKA, CpeiHee apru(pMETHIECKOE,
meauana. I[loHsTue o 3agadax MaTeMaTHIECKON CTATHCTUKH.

IIpakTuyeckne 3aHATUA

Knaccuueckoe onpeesicHre BEPOSTHOCTH, CBOICTBa
BEpPOSITHOCTEH, TeopeMa O CyMME BEpOsATHOCTel. Brruucnenwue
BepositHocTel. [IpeacraBnenne yuciaoBBIX AaHHBIX. [IpukiagHbie
3aJIauH.

2,3

CamocTtosiTeqnbHast padoTa.

PaGora ¢ y4eOHOW W CIpaBOYHOM JUTEPATYpOl, paboTa ¢ KOHCIIEKTOM|
JeKIUii, pelenne ynpaXHeHni Mo o0pasily, TOAroToBKa pedepaTos u
COOOTIIIEHUA.

Paspnen 3. I'eomerpusi.

67

Tema 3.1. IIpsimbie
U IVIOCKOCTH B
NPOCTPaHCTBeE.

Conep:xanue y4eOHOro MaTepuaJia

B3aumnoe pacmonokeHue JBYX MpsMBIX B IPOCTPAHCTBE.
[TapaniensHOCTH IPSMO U TNIOCKOCTH.

[TapannensHOCTh mOCcKOCTEN. [lepneHANKYIIPHOCTD NPSMOUN U
IJIOCKOCTH.

IlepieHAMKYISIp M HAKJIOHHAA. YTOJ MEXIY MPSAMOU U
IUIOCKOCTHIO. JIByTpaHHbIN yToJl.

VYroa mexay minockocTsaMu. [lepneHuKyIspHOCTD IBYX
IUTOCKOCTEH. [ 'eoMeTprueckue npeodpa3oBaHus IPOCTPAHCTBA:
NapauIeIbHbINA IEPEHOC, CAMMETPHSI OTHOCUTEIBHO TNIOCKOCTH.
[NapanmnensHOe mpoekTupoBanue. [lnomane OpTOroHaIBHOM

npoekuuy. M300paskeHre NpocTpaHCTBEHHBIX QUTYP.

HaumenoBanue
pa3nesioB U TeM

Conep:xanue y4eGHOro MaTepHaa, 1a60paTopHbIe padoThI U

NpaKTHYEeCKHE 3aHATHSI, CAMOCTOSITEILHAS padoTa
00yvyaruuxcs.

Oo0Lem
4acoB

l'[paRanecm/le 3aAHATUSA

1

B3anmnOe pacnonokeHus MPSAMBIX. YTOJI MEXAY IPSIMBIMH.
B3aumuHOoe  pacnosokeHue — HpSAMBIX U IUIOCKOCTEH.
[lepneHaukynap ¥ HaKIOHHAS K IUIOCKOCTH. YTONI MEXZY|
MpSAMOM M IJIOCKOCTBIO. TeopeMbl O B3aMMHOM PacIOJIOKEHUH
MPSIMOM M TIIIOCKOCTH.

Teopema o Tpex NnepreHIuKyJspax.

[Ipu3Haky 1 cBOMCTBA NapaJUIEIbHBIX U NEPIEHANKYIISPHBIX
IIJIOCKOCTEM.

PaccrostHMEe OT TOUKH A0 MIIOCKOCTH, OT MPSAMOMN J0 IIOCKOCTH,
PacCTOSHUE MEXAY IUIOCKOCTSAMH, MEXKAY CKPEUIUBAIOIINMUCS
MPSMBIMH.

ITapannensHOE TPOEKTUPOBAHUE U €T0 CBOMCTBA. TeopeMa o
IJIOIIA Y OPTOTOHAIBHOM MPOEKIIMY MHOTOYTOJIbHUKA.

YpoBenb
OCBOEHUSI

2,3




CamocrosiTeqbHast padoTa.
PaGota ¢ yueOHOW W cmpaBOYHOM JHUTEpaTypod, paboTa ¢

KOHCIIEKTOM  JIEKLIWH, pelleHne YOpaXHeHHH 1o  oOpasiy, 2
MTOATOTOBKA ped)epaToB U COOOIICHHIA.
Tema 3.2. Copaeprxanue yuedOHOro MaTepHuaJia
Kooprunatei n 1 IpsMoyrombHas (ZeKapToBa) CHUCTEMa KOOPAMHAT B
BEKTOPBI. npoctpancTBe. PopMyna pacCTOSHUS MEXIY IBYMS TOYKAMH.
VYpaBHeHHS cephl, INIOCKOCTH U TPSIMOU.
BexTopsl. Monyns BekTopa. PaBercTBo BekTopoB. CrokeHue 2
BEKTOPOB. YMHO)XKEHHE BeKTopa Ha uucno. PasmoxeHue
BEKTOpa IO HAMpaBlCHUAM. YTOJ MEXIy JBYMs BEKTOpaMHU.
[Ipoekuusa Bekropa Ha ock. Koopaunatel Bektopa. CkanspHoe 4
MIPOU3BE/IEHUE BEKTOPOB.
I[IpakTHYeckue 3aHATHSA
1 |Bekropsl. [elicTBus ¢ BekTopamu. JlexapToBa cucrema
KOOpJMHAT B TIPOCTPAHCTBE.
VYpaBHeHHE OKpYKHOCTH, cdepbl, mIockocTd. PaccrosHue 10 23
MeXIy Toukamu. JleficTBusS ¢ BekTopamM, 3aJaHHBIMH
koopauHatamu.  CKalnsipHOE€  IPOM3BEICHHE  BEKTOPOB.
BekropHoe ypaBHeHUe MpsMOU U IIockocTU. Mcnonb3oBanue
BEKTOPOB IIPHU 0KA3aTEIbCTBE TEOPEM CTEPEOMETPHH.
CamocrosiTeibHas padora.
PaGora ¢ ydeOHOW W CHpaBOYHOW JHUTEpAaTypoil, padbora ¢ 2
KOHCIIEKTOM  JIEKIMH, pelIeHHe yNpakHeHHH 1o oOpasiry,
MOArOTOBKA pehepaToB U COOOIICHHUH.
Copaepxanne yueOHOro MaTepHuajia 5 2
HaunmenoBanne Coxaepsxanue y4eO0HOro MaTepuaJia, JabopaTopunie paéorsl 1 | O0bem | YpoBeHb
pa3ieioB U TeM NpaKkTHYecKHe 3aHATHUSI, CAMOCTOsATe/IbHas padoTa YacoB | OCBOEHMS
o0yuyaruuxcs.
Tema 3.3. MHororpanssie yrisl. Beimyknsie MHororpansuku. Ilpsmas n 24
MHOrorpaHHUKH M HakJioHHas npusMma. [lpaBunbHas npusma. Ilapannenenunen.
KpyIJble Tejia. Ky6. TIupamupa. IlpaBunbHas nupamuga. YcedeHHas
nupamuza. Tetpasap.
Cummerpun B Kkybe, B mapajuielienumene, B TNpPU3ME U B
nupamuzge. CedeHuss KyOa, Tm[pu3Mbl M NHPaMUABL.
[IpencraBnenne o MpaBUIBHBIX MHOTOIpaHHUKAX.
Hunmuaap w koHyc. YcedeHHBIH KOHYc. OcCeBBIE CEUEHUS H
CEYeHHs, MapalljieNIbHbIe OCHOBAHHIO.
! ap u cdepa, ux ceuenus. KacarenpHas miuockocTs K chepe.
O0beM u ero usmepenue. Murerpaipaas Gopmyiia oobema.
®opmyIsl 00beMa Kyda, IpIMOYTOJIBHOTO apaslieNenyena,
MPU3MBI, TUJIUHIPA.
®opmynel 00beMa MUpaMHUIbl U KOHyca. DOpMyIbl MIIOIAAN
MTOBEPXHOCTEHN LMIMHIPA U KOHYCA.
®opmyiel 00BeMa mIapa 1 IIomamy chepsl.
[Mono6wue Ten. OTHONICHUS TUIOIIACH MOBEPXHOCTEH U
00BEMOB MTOTOOHBIX Tell.
IIpakTHYeCKHE 3aHATHS 23 2.3
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1 |PaznuuHbie BUABI MHOTOTPAaHHHMKOB. MX  wu300paxxeHUs,
ceyeHUsT M pas3BepTku. CuMMeTpus Tel BpallleHui U
MHOTOTPaHHHUKOB. BeruncieHue miomaseii 1 00beMOB.

CamocrosiTeibHas padora.
PaGora ¢ ydeOHOW W CHpaBOYHOW JHTEpaTypoil, padbora ¢

N z 2
KOHCIIEKTOM  JIKIMH, pEelIeHne yNpaXHeHHH 1o  oO0pasiy,
MTOATOTOBKA ped)epaToB U COOOIICHHM.
IIpoMe:xxyTouHast aTTecTanus (3K3aMeH) 4
Bcero:| 222

JUis  XapakTepUCTHKH YPOBHS OCBOCHHMS Y4eOHOrO MaTepuaja MCIONb3YIOTCS —CIEAYIOIIne
0003HaueHUS:
1. — 0o3HaKOMUTENBHBIH (y3HABaHUE paHEe U3yUYEHHBIX O0BEKTOB, CBOMCTB);
2.— PpENnpOayKTUBHBIA (BBIMOJIHEHHE JEATEIBHOCTH 1O O0paslly, HWHCTPYKIMHA WIH TOJ
PYKOBOJICTBOM)
3. — TPOXYKTHBHBIN (TJIAHUPOBAHWE M CAMOCTOSITEIFHOE BBIIOJHEHHE JEATEILHOCTH, PEIICHHE
POOJIEMHBIX 3371a4)
3. YCJIOBUA PEAJIM3ALUU ITPOT'PAMMBI YYEBHOI'O ITPEIMETA

3.1 MaTepuajbHO-TEXHHUYECKOe o0ecrieueHne

Jns  peanmuzanmuy  TporpaMMbl  y4eOHOTO TpeaMeTa IPEeryCMOTPEHO Haludue
CIIEIYIOLIHUX CIICIIMATbHBIX TOMEIICHHHI:

Ka0uner maTemaTuku:

OcHOBHOE 000py/IOBaHME: J10CKa MOJKATHAS; MYJIbTUMEAUHHBIA KOMIUIEKT (IIPOEKTOP
Casio XJ-V2, okpan Lumien Eco Picture); mnapTel ydYeHWUYecKHe JBOMHBIC, CTOI
MIPEToiaBaTeNsl; CTYJIbS.

[TporpamMmmHoe obecrieueHue:

1. Microsoft Windows 7 Professional

2. Microsoft Office ProPlus 2010 Russian Acdmc

3. MatLab Concurrent Academic Perpetual R2014b B cocraBe: MatlLab, Simulink,
Image Processing Toolbox, Symbolic Math Toolbox

3.2 UndopmannonHoe odecrieyeHne peasu3anuu NporpaMmmbl

Jns peanuzanum TmporpamMmbl  yaeOHOTO mpenMera Oubnmuoreunsii ¢ora BBIY
YKOMITJIEKTOBAH MEYATHBIMU U 3JICKTPOHHBIMU U3JIAHUSIMH.

O6y‘IﬂIOH.[H€C?I U3 YnCjla HWHBAJIWIAOB U JIMI C OI'paHUYCHHBIMHU BO3MOXHOCTIAMU
310pPOBbA o0ecreueHbl MMeYaTHbIMU U (I/IJ'II/I) SJICKTPOHHBIMHA O6p8.30BaTCHBHBIMI/I pecypcamu B
(bOpMaX, AIalITUPOBAHHBIX K OTPAHUYCHUAM UX 3J0POBbA.

OcHoBHas JiuTeparypa:

1. Cenmpix, W.IO. Maremaruka: y4eOHMUK ¥ TPAKTHKyM JJIs  CPEIHETO
npodeccuonanpHoro obpaszosanms / M. 0. Cenpix, 0. b. I'pebenmuxo, A.FO.IlleBeneB. —
Mocksa: UznarensctBo FOpaiit, 2026. — 443 c. — (IIpodeccronanbHoe 00pa3oBaHue). —
ISBN 978-5-9916-5914-7. — Texkct: snektponnbiii // ObBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/469860.
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2. Kpemep, H. III. Marematuka jyisi KojuteKel: yaeOHOe mocooue st CPEeIHETo
npodeccuonanbHoro oopazosanus / H. L. Kpemep, O. I'. Koncrantunosa, M. H. ®punmasn;
noxa penakumeir H. L. Kpemepa. — 10-e m3x., nmepepad. u mgon. — Mocksa: M3naTenbcTBO
HOpaiit, 2026. — 346 ¢. — (Ilpodeccuonansuoe obpazosanue). — ISBN 978-5-534-05640-2.
— Texkct: anexrponnsiii / DBC HOpaiit [caiit]. — URL: https://urait.ru/bcode/44599.

3. [lIunayes, B. C. Marematuka: y4yeOHMK M TPAKTHUKYM ISl CPEIHETrO
npodeccuonanbHoro obpaszoBanus / B.C. Illunaues; non pemakumeir A.H.TuxonoBa. — 8-e
u3a., mepepadb. m gom. — MockBa M3marensctBo Opanit, 2026, — 447 c—

(ITpoeccronansrnoe obpazosanue). — ISBN 978-5-534-13405-6. — TekcT: >1meKTpOHHBIH //
OBC IOpaiir [caiit]. — URL: https://urait.ru/bcode/459024.

4, Cenpix, MW.IO. Maremaruka: y4eOHMK ¥ TNPAKTHKyM JJII  CPEIHETO
npodeccuonanbHoro obpazoBanus / M. 0. Cenpix, H0. b. I'pebenmmukos, A.1O.IlleBeneB.—
Mocksa: MUznarensctBo Opaiit, 2026. — 443 ¢. — (IIpodeccronanbHoe 00pa3oBaHue). —
ISBN 978-5-9916-5914-7. — Tekcr : osnektponusii // DBC IOpaiir [caiit]. — URL:
https://urait.ru/bcode/469860. 5. Cussiii C.B. JIekiuu 1Mo aHATUTHYECKOH reOMETpUu: yueOHOe
nocooue / C. B. Cusbiii. — Mocksa : ®usmatiut, 2021. — 254 ¢. — ISBN 978-5-9221-1925-2. —
Tekcr : anextponnsiid.- URL: https://biblioclub.ru/index.php?page=book&id=687742
6. Maremaruka: anrebpa W Havajla MaTEMAaTHYECKOTO aHaimW3a, TeoMeTpus. Anredpa u
Hayana MaTemaruueckoro ananusa 10-11 kmaccel (6a30BbId U yTayOJIeHHBIH YPOBHH): YIEOHUK

/ UI. A. Amamos, 0. M. Komsirun, M. B. Tkauésa [u ap.]. — 1l-e mu3n., crep. — Mockaa:
[Ipoceemenue, 2026. — 463, [1] c.: ni. - ISBN 978-5-09-107210-5. - TekcT: 31neKTpOHHBIH. -
URL.: https://znanium.com/catalog/product/2089825

7.  Maremaruka: anrebpa U Hayalla MaTeMaTHYeCKOr0 aHanu3a, reomerpus. ['eomerpus. 10-
11 xnacc. ba3oBeiii u yriyonennsiii ypoBau: yue6nuk / JI. C. AranacsH, B. @. byry3os, C. b.
Kamomues [u ap.]. — 11-e uza., crep. — Mocksa: [Ipocsemenue, 2023. — 287, [1] c.: uin. —
(MTI'Y — mkomne). - ISBN 978-5-09-103606-0. - Tekcr: anektponHsIit. - URL:
https://znanium.com/catalog/product/2089980

JlonoJIHUTeIbHAS JIUTepaTypa:

1. JanmasH, A. A. ['eomeTprudeckue MOCTPOCHUS Ha IFIOCKOCTH U B TPOCTPAHCTBE:
3aJauu 1 pemeHus: yuebHoe nocodue / A. A. [lanasH. — 2-e u3a. - Mocksa: POPYM:
NH®PAM, 2020. - 464 c.: uin. - (IIpodeccnonamsroe oopazosanue). - ISBN 978-5-91134-807-
6. - Tekct: anexkrponnsrii. - URL: https://znanium.com/catalog/product/1082973

2. Cuxopckas I'.A. Anrebpa m Teopust uucen: ydeOHoe mocoodme misi CIIO /
Cukopckas ['.A. — Caparos: [IpodpobpazoBanue, 2020. — 303 ¢. — ISBN 978-5-4488-0612-
4. — Texct: anekrponnsiit. — URL: http://www.iprbookshop.ru/91847.html

3. llaBmouenko, 0. B. Maremaruka: y4yeOHMK U TPAKTUKYM ISl CPEIHETrO
npodeccuonanbHoro odOpazosanust / 0. B. IlaBmrowenko, H. . Xaccan; mom oOmei
penakuumeit 0. B. IlaBmouenko. — 4-e u3z., nmepepad. u gon. — MockBa: M3naTenbcTBo
IOpaiit, 2026. — 238 c. — (IIpodeccnonansroe odpazoanue). — ISBN 978-5-534-01261-3.
URL.: https://urait.ru/bcode/489875.

HNuTepHeT — pecypcesbi:

www.newlibrary.ru - HoBas 35eKTpoHHas OHOIMOTEKA;

Www.edu.ru — ¢eaepanbHbIi TOPTAT POCCUICKOTO 00pa30BaHHUS,

http: //window.edu.ru/ - enuHOE OKHO JOCTYyMA K HHGOPMAIIMOHHBIM pecypcam
www.fcior.edu.ru (MudopmaiimonHblie, TPEHHPOBOYHBIE U KOHTPOJIbHBIE MAaTEPHAIIBI);
5. www.school-collection.edu.ru (Eaunas kosutekimu U(PPOBBIX  00pa3oBaTEIbHBIX

pECYpCOB).

NS
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4,
JUCLMUIIINHBI

KOHTPOJIb " OIEHKA PE3VJbLTATOB OCBOEHHUSA YUYEBHOU

KoHTpons M olLieHKa pe3ynbTaTOB OCBOEHUS IPEIMETa OCYIIECTBISAETCS IperojaBaTesieM B
mporecce MPOBEACHUS MPAKTUYECKHX W Ja0OpaTOPHBIX 3aHATUH, TECTUPOBAHMSA, a TaKXKe

BBIITOJIHCHU L O6yanOHlHMHCﬂ WHAUBUAYAJIbHBIX SaﬂaHI/If/’I, IIPOCKTOB, I/ICCJIGI[OBaHI/II;'I.

Pe3yabTaThl 00yueHus

OcHoBHBIE TOKA3aTeJIH OLICHKH

pe3yabTara
Tema OueHo4HOE CPeCTBO
JIN4HOCTHBIE
JI1 - chopMHUpOBaHHOCTH TIPECTABIICHUI O COIUATBHBIX, Tema 1.1 VYeTHBIi onpoc
KYJIBTYPHBIX U HCTOPUYECKUX (DaKTOpax CTAHOBJICHUS IIpaxkTudeckue 3agaHus
MaTEeMaTHKH [IpoBepounas pabota
Tecr
JI2 - copMHUPOBAaHHOCTH OCHOB JIOTHYECKOTO, Tema 1.2, 1.3, YeTHBIH onpoc
ITOPUTMHUUYECKOIO U MATEMAaTUYECKOTO MbIIILICHUS 1.4,15,16, 1.7, |[Ipaktudeckue 3aqanus
3.2 [TpoBepounas pabota
Tect
JI3 - chopMHUpOBaHHOCTh YMEHUN PUMEHSTH ITOTYICHHBIE Tema 1.2, 1.3, VYeTHBIi onpoc
3HAHUS TPY PEIICHUH PA3INIHBIX 3329 14,15,16, 2.1, |lIpaktuyeckue 3aaanus
22,31,33 I[Iposepounas paboTa
Tect
JI4 - chopMHUPOBAaHHOCTH TIPE/ICTABICHUI O MaTEMaTHKE KaK Temall,2.1, YerHbii onpoc
2.2,3.1,33 [MpakTHYecKue 3a1aHus

4acTH 00IIeYeIOBEYECKOI KyJIbTYPhI, yHUBEPCAIEHOM SI3bIKE
HAaYKH, I03BOJISIOIIEM ONHUCHIBATH M U3y4aTh peajbHbIe
MPOLIECCHI U SABJICHUS

[IpoBepounas pabdora
Tect

MeTaHpe)]MeTHBIe

M1 - ymMeHHE CaMOCTOSITENILHO ONPEACIIATD 1ETH
JIEATENIBHOCTH U COCTABJIATH IJIAHEI €SI TCILHOCTH;
CaMOCTOSTEIBLHO OCYIIECTRISATh, KOHTPOJIUPOBAThH U
KOPPEKTUPOBATH JEATEIBHOCTD; UCIOIb30BATh BCE
BO3MOKHBIE PECYPCHI IJIsl JOCTUXKEHUS TOCTABIICHHBIX Lenei
U peayin3aIiiy TIAHOB JCSATSIIbHOCTH; BEIOMPATE YCIICTITHEIE
CTPATEeTH! B PA3IMYHBIX CHTYAITHIX

Tema 1.2, 1.3,3.3

YcTHbIl onpoc
[TpakTrueckue 3aanust
[IpoBepounas pabota
Tect

M2 - ymeHHe IpOAYKTHBHO 00MIaThCS U B3auMoaencTBoBarh | Tema 1.1, 3.2 VYeTHBIi ompoc

B IIPOIIECCE COBMECTHOM NEATELHOCTH, YIUTHIBATE MTO3UITAN [IpaxTrueckue 3amanus
JIPYTUX YYaCTHUKOB JEATEIBHOCTH, 3PPEKTUBHO pa3peniaTh IIpoBepounas paboTa
KOH()ITUKTBI Tect

M3 - BiajieHre HaBBIKAMHU MO3HABATEILHOM, Tema 1.3 VYeTHbIi ompoc

y‘le6HOI/ICCJ'I€,Z[OBaTeJ'II>CKOI>i n HpOGKTHOfI JACATCIIBHOCTH,
HaBbIKaMU Pa3pCHICHUA HpO6J’I€M; CIIOCOOHOCTH U TOTOBHOCTD
K CaMOCTOATCIIbHOMY ITOUMCKY METOJAOB PCIICHUSA
MPAKTUYCCKUX 3a7al, IPUMCHCHUIO PAa3JINYHBIX METO0B
TIO3HAHUA

[TpakTrueckue 3aaHust
[IpoBepounas paboTa
Tect
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Pe3ysbTaThl 00y4enus

OcHoOBHbIE TOKAa3aTeJIN OLEHKH

pe3yJjbTaTa
Tema OueHo4YHOEe CPeaCcTBO
M4 - TOTOBHOCTE U CITOCOOHOCTH K CAMOCTOSATEILHOM Tema 1.4, 1.5, VYcrHbli onpoc
WHPOPMALMOHHO-TI03HABATENbHON AeATENLHOCTH, Biaaenue |1.6,2.2, 3.1 IIpakTHYecKue 3aJaHNs

HaBbIKaMU IOJIy4YCHUS HCO6XOI[I/IMOI7[ I/IH(bOpMaIII/II/I nus3

[IpoBepounas pabota

CJIOBapeH pasHbIX TUIIOB, YMEHHE OPUEHTHPOBATHCS B Tect
Pa3NUYHBIX UCTOYHUKAX HHGOPMALUH, KPUTUIECKU

OLIEHMBATh ¥ HHTEPIPETUPOBATh HHPOPMALIHIIO, OTYIaeMYIO

W3 Pa3IHMYHBIX HCTOYHUKOB

MS5 - yMeHHE UCIIONB30BaTh CPEICTBA HHPOPMAIIMOHHBIX U Tewma 1.7 VYeTHBIH onpoc

KOMMYHHKalTUOHHBIX TEXHOJIOTHH B PE€II€HNHU KOTHUTHBHBIX,
KOMMYHHUKAaTUBHBIX U OpraHU3allMOHHBIX 3a1a4 C

[IpakTrueckue 3aanust
[IpoBepounas pabota

coOJroIeHneM TpeOOBaHUi SPrOHOMUKH, TEXHUKH Tect
0e301acHOCTH, TUTHEHBI, PeCypcocOepeeH s, TPaBOBBIX U

THYECKUX HOPM, HOPM HH(POPMALIMOHHON 0€30MacHOCTH

M6 - ymeH#He onpeiensaTh Ha3HaueHne 1 QyHKINUU pa3nnyHbix | Tema 1.1 VYeTHBI onpoc

COHAJIbHBIX HHCTUTYTOB

[IpakTuueckue 3ananus
[IpoBepounas pabota
Tecr

M7 - yMeHHE CaMOCTOSITEIBHO OLIEHUBATH U IPUHUMATh
pelieHus, ONPEACIISIONINE CTPATETHIO TOBEICHUS, C YICTOM
TPaXTaHCKUX ¥ HPaBCTBEHHBIX IIEHHOCTEH

Tema 2.1 VYcrHblid onpoc
[IpakTrueckue 3aanust
[IpoBepounas paboTa
Tect

MS - BJIAACHUC A3BIKOBBIMH CPEACTBAMU - YMCHHUC SICHO,
JIOTUYHO U TOYHO HU3JIaraTb CBOXO TOYUKY 3PCHUs, UCII0JIL30BATh
AICKBATHBIC AA3BIKOBBIC CPCACTBA

Tema 2.1 YcTHbI onpoc
[IpakTrueckue 3aanust
[IpoBepounas pabota
Tect

M09 - BajieHue HaBBIKAMU ITO3HABATENBHON pedIeKCHI KaK
OCO3HaHMS COBEPIIAEMBIX JEUCTBUN U MBICIUTEIBHBIX
MPOLECCOB, UX PE3YJILTATOB U OCHOBAHUI, 'PaHUILl CBOETO

Tema 3.3 YcTHBIH ompoc
[pakTryeckue 3aaaHus
[IpoBepounas paboTa

3HAHUS U HE3HAHHUS, HOBBIX NTO3HABATEIbHBIX 3a/1a4 U CPEJCTB Tecr

WX TOCTHKEHHSA

IIpenmeTHbIE

I11- chopmMupoBaHHOCTH MPEACTABICHUH 0 MaTeMaTHKe Kak | Tema 1.1 YcTHbIM onpoc

qacTu MI/IpOBOﬁ KYJbTYPbI U MECTC MATCMATHUKU B
COBpeMeHHOfI OUBUIM3allUH, croco0ax OMHMCAHUS SIBIICHHUI

[pakTHyeckue 3a1aHus
[TpoBepounas padora

peanbHOro MUpa Ha MaTEMaTHIECKOM SI3bIKE Tecr
M2 - chopmupoBaHHOCTH IpeAcTaBlIeHUI 0 MaTemarnueckux |Tema 1.4, 1.5, YcTHbIM onpoc
MOHATUIX KaK BaXKHEHIIINX MaTEMAaTHIYECKUX MOJICIISIX, 1.6,1.7 [MpakTHYeCcKUe 3a1aHKs

MO3BOJISIOIIUX OMKCHIBATH U U3y4aTh pa3HbIC MPOIECCH U
SIBIICHUS; TOHUMaHIE BO3MOKHOCTH aKCHOMAaTHIECKOTO
MTOCTPOCHHUSI MATEMaTHIECKUX TEOPU

[IpoBepounas paboTa
Tect
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Pe3ysbTaThl 00y4enus

OcHOBHBIE OKA3aTeJIH OLEHKH
pe3yabTaTa

Tema OueHo4YHOEe CPeaCcTBO
II3 - BraseHure METOJaMH 10Ka3aTENbCTB U aJTOPUTMOB Tema 1.3, 1.4, VYcrHbli onpoc
pEIICHUs, YMEHUE UX IIPUMCHSTh, IPOBOIUTH JIoKa3zatenbhbie | 1.5, 1.6 [pakTHYeCKHUE 3a1aHHs
PacCCyKACHUA B XOAC PCIICHUS 3a1a4 HpOBepquag pa60Ta

Tect

114 - B1ageHwe cTaHIAPTHEIMU IPHEMAMH PEIICHUS Tema 1.2, 1.3, YCTHBIH oTpoc
paIMOHANBHBIX U UPPAIMOHATBEHBIX, ITOKA3aTEbHBIX, 14,15,1.6 [pakTHYeCKUe 3a1aHHs
CTETICHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHHUI 1 HEPABEHCTB, IIpoBepounas pa6oTa
WX CHCTEM; HCIIOIb30BaHNE TOTOBBIX KOMITBIOTEPHBIX Tect
MPOrpaMM, B TOM YHUCIIC JJIs TIOUCKA IYTH PEIICHUS U
WUTIOCTPALIMK PEIICHUS YPABHEHUHN 1 HEPABCHCTB
IS - chopmupoBaHHOCTH MPECTABIEHUI 00 OCHOBHBIX Tema 1.6 VYeTHBI ompoc

HOHATHAX, HACAX U METOJaX MaTCMaTUYCCKOT'O aHaJIn3a

[IpakTuueckue 3ananus
[IpoBepounas pabota
Tect

I16 - BnageHne OCHOBHBIMU MOHATUSAMH O TUIOCKUX U
MPOCTPAHCTBEHHBIX T€OMETPHUUECKUX (PUTypax, UX OCHOBHBIX
CBOHCTBAax; C(QOPMUPOBAHHOCTH YMEHHUS, PACIIO3HABATH HA
YyepTekax, MOJIENIAX U B peallbHOM MUPE T€OMETPUIECKUE
(Gurypsl; IpuMEHEHNE N3yYEHHBIX CBOMCTB T'€OMETPUYECKUX
¢buryp u hopmyI Ui pelIeH!sI FTeOMETPHUYECKHX 3a1a4 1
3aJ1a4 ¢ MIPaKTUYECKUM CO/IEP KaHUEM

Tema 3.1,3.2,3.3

VYeTHBI onpoc
[IpakTrueckue 3aanust
[TpoBepounas pabdota
Tect

I17 - chopmMupoBaHHOCTD NPEACTABICHUN O POLIECCaX U Tema 2.1,2.2 YcTHbIl onpoc
SIBIICHUSIX, UMEIOIINX BEPOSITHOCTHBIN XapakTep, O [IpakTHueckre 3aganus
CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B peajlbHOM MHUpE, 00 IIpoBepounas paboTa
OCHOBHBIX TOHATHX AJIEMEHTAPHON TEOPHH BEPOSATHOCTEH; Tect

YMEHUU HaXOJUTh U OLEHUBATh BEPOATHOCTH HACTYIUICHUS

COOBITU B MPOCTEUIINX MPAKTUIECKUX CUTYAIHIX U

OCHOBHBIE XapaKTEPUCTUKHU CITy4ailHBIX BETUYUH

II8 - Bi1aseHyie HaBBIKAMM MCIIOJb30BaHUS T'OTOBBIX Tema 1.3, 1.7, YcrHbli onpoc
KOMITHIOTEPHBIX IMPOTPaMM TIPH PEIICHHUH 33134 21,22 [TpakTHyYeCKUEe 3a1aHust

[TpoBepounas padora
Tect

Jlns  oLleHKHM OOCTHIKCHUS

3aIllJTaHUPOBAHHBIX  PC3YJIbTATOB 06yquI/m no npeamMeTy

pa3paboTaHbl KOHTPOJIBHO-OLEHOYHBIE CPEICTBA JJS MPOBEIEHHUS TEKYIIEro KOHTPOIS U
MIPOMEXYTOUHOM aTTecTall, KOTOpbIE MpHIaratoTcs K paboueil mporpamme npeamera.

OLICHKa PE3YJIbTATOB OGy‘-ICHI/I}I MMPOU3BOAUTCA

CHUCTEMBI.
OCHOBHBIE KPUTEPUU OLIEHKH:
- koHCciekTupoBanue 0,5 6aoB;
- aKTUBHOCTH Ha ypoke 0,5 6aios;
- ITocelmaeMocTh 3auaTui 0,5 6anios;

- BBITMIOJIHEHUE CAaMOCTOATEIbHOM paboTsl 1 6am;

- KOHTposbHas padota 1 3amanue -1 6a;
- muddepeHpoBanHbIi 3aueT 20 6ayioB.

IpU TOMOIIM OaJIbHO-PEUTUHTOBOM
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MHNHOBPHAYKHN POCCUN
BJIAJJMUBOCTOKCKHWI I'OCYJIAPCTBEHHbBIN YHUBEPCUTET

®OH/I OHEHOYHBIX CPEJICTB
JUISl TPOBEJICHUS TEKYILETO KOHTPOJIS U IPOMEKYTOUYHOU
aTTeCTaluu

o y4eOHOMY MPEIMETY

BI1.04 Mamemamuxka

IIPOrpaMMBI TIOJATOTOBKH CTICIIHATMCTOB CPETHETO 3BEHA
18.02.09 IlepepaboTka HedTH U raza

®dopma 00yUdeHHUS: ouHas

Haxonka 2026
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Pabouas nporpamma yueGHOro mpeamera bI1.04 Matemaruka pazpaboTaHa B COOTBETCTBUH C
TpeboBanusmu [Ipukaza MunoOpuayku Poccun ot 17.05.2012 Ne 413 (pen. ot 11.12.2020) «O6
YTBEPKACHUH (PellepalibHOTO TOCYAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHEro
obmero oOpa3oBanus» (3apeructpupoBano B Muntocte Poccum 07.06.2012 Ne 24480),
MpUMEpPHON OCHOBHOM oOpazoBarenbHOl mporpammoit COO, opoOpeHa pelmieHHeM OT
12.05.2016, mnporokon Ne2/16 u DenepadbHOrO0 TOCYAAPCTBEHHOTO 00Pa30BATEIBLHOTO
CTaHJapTa cpeaHero mnpodeccuoHaabHOTO oOpazoBaHuss 1o crenuansHocTd  18.02.09
ITepepaboTka HedTH W Taza yTBEepKACHHOrO Npukazom MunoOpHayku Poccum ot 17.11.2020,
Ne646

Pazpabotunk(u): S1.C. Hapyra, npenosaBareinb

PaccMmoTpeHo u 0100peHo Ha 3aceaHuu IIUKJIOBOW METOJAUYCCKONH KOMUCCHH
[Tporokoin Ne 10 ot «29» mronHs 2026 T.

[Ipencenarens IIMK B.B IInaxomuna
noonuchL
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1 O6ume cBexeHust

@®oHj oueHouHbIX cpelacTB (manee — POC) mpenHazHayeH Uil KOHTPOJS M OLIEHKH
o0pa3oBaTeNbHbIX  JOCTHXKEHHH  OOy4yaroumMxcs, OCBOMBIIMX MporpamMmy  y4eOHOMH
muciniinael BI1.04 Maremartuka.

OOC BKJIIOYAIOT B c€0s1 KOHTPOJIbHBIE MaTepUabl sl IPOBEACHHS TEKYIIET0 KOHTPOJIS
YCIIEBAEMOCTH M MPOMEXKYTOUHOM arrecrauuu no aucuuruimae bI1.04 MartemaTtuka, KoTopas
npoBoAuTCS B (hopMe 3K3aMeHa (C MCIOJB30BaHUEM OIICHOYHOIO CpPEACTBA — KOHTPOJIbHAS
paboTa, BHIIIOJHEHUE MMCbMEHHBIX 3aJaHUM).

2 Ilnanupyemblie pe3yabTAThl 00y4YeHHsI 0 JUCHUILUINHE, 00ecTeYnBalonue

pe3yJIbTaThl 0CBOEHHS 00Pa30BaTeIbHON MPOrPaMMBbl

Kon
pesynbTaTa
oOyueHus

HaumMenoBanue pe3ynbraTa 00ydeHus

J1

c(hOpMHUPOBAHHOCTH MIPEACTABICHUH O COLUANBHBIX, KyJIbTYPHBIX U HCTOPHUECKUX
(axTOpax CTAaHOBJICHUSI MATEMaTHKH

12

C(bOpMI/IpOBaHHOCTI) OCHOB JIOTHYCCKOI'0, AJITOPUTMUYCCKOI'O 1 MAaTEMAaTHYCCKOT'O
MBIIIJICHUA

JI3

c(hOpMHUPOBAHHOCTh YMEHHUI NPUMEHATH MOJyYCHHbIE 3HAHUS IPU PELICHUH Pa3IUYHBIX
3a1a4

J14

C(I)OpMI/IpOBaHHOCTL HpeI{CTaBJ’IeHI/Iﬁ O MAaT€MaTHKEC KaK 4YaCTHu o6meqen0BequKoﬁ
KYJbTYPbI, YHUBCPCAJIIbHOM A3bIKC HAYKH, IMTO3BOJIAIOMICM OIMUCHIBATH U M3y4aTb PCAJIbHBIC
MMPOLCCCHI U ABJICHUS

M1

YMEHUE CaMOCTOSATEIBHO ONPENENATh LEIH JEATENBHOCTH U COCTaBIATh IUIAHBI
JIEATEIbHOCTH; CAMOCTOSITENIBHO OCYLIECTBIIATh, KOHTPOJIHMPOBATH U KOPPEKTUPOBATh
JIEeATEIbHOCTh; UCIIOIb30BaTh BCE BO3MOXHBIE PECYPCHI JUIS JTOCTHXKEHHS ITOCTaBICHHBIX
Henei u peaau3alyy IIaHOB JIeSTeIbHOCTH; BRIOUPATh YCTICHIHBIE CTPATETHH B Pa3IUIHBIX
CUTYyaLMSIX

M2

YMEHHE MPOJYKTHBHO OOINAThCS W B3aUMOJICHCTBOBATH B IIPOIECCE COBMECTHOM
JICATSIIbHOCTH, YYWUTBHIBATh MO3UIUU JPYTUX YYaCTHUKOB JEATEIBHOCTH, 3(()EKTHBHO
pasperniaTh KOHQIMKTHI

M3

BJIAACHUC HaBBbIKaAMH HO3HaBaTeHBHOﬁ, yqe6HO-HCCHeHOBaTeHBCKOﬁ n HpOGKTHOfI
ACATCIIBHOCTH, HAaBBIKAMU Pa3pCIICHUA HpO6J'I€M; CIIOCOOHOCT, U TOTOBHOCTH K
CaMOCTOATCIIbHOMY IIOMCKY MCTOAOB PCHICHUA [MPAKTHUYCCKUX 3alad, IMPUMCEHCHUIO
Pa3JINYHBIX METOAOB ITO3HAHUA

M4

FOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSATEIbHOH HH(OPMAIMOHHO-TIO3HABATEIbHON
JIESTEIIbHOCTH, BJIaJICHHE HABBIKAMH IOJIYYCHUSI HEOOX0AUMOU MH(OpMAIUU U3 cloBapei
pa3sHBIX THUIOB, YMEHHE OpPHUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHUKAX WH(popManuwy,
KPUTHYECKU OIICHUBATh M MHTEPIPETHPOBATh MH(DOPMAIIMIO, MOIYYAEMYI0 U3 Pa3IMIHBIX
HWCTOYHUKOB

M5

YMEHHE UCTIOIB30BaTh CPEACTBA NH(OPMAITMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHNN KOTHUTUBHBIX, KOMMYHHUKATHBHBIX M OPTaHU3AIMOHHBIX 3a/1a4 C COOIII0OEHIUEM
TpeOOBaHWII DJPrOHOMHKH, TEXHUKH OC30MacCHOCTH, TUTHEHBI, PECypcocOepeKeHHS,
MPaBOBBIX U 3THUECKUX HOPM, HOPM HH()OPMAIIMOHHOW 0€30T1aCHOCTH

Mé6

YMCHHC ONPCACIIATh HA3HAUYCHUC U (byHKLII/II/I PA3JIMYHBIX COLUATIBHBIX MHCTUTYTOB
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Kon
pe3ynbTara
o0OyueHus

HaunmMenoBanue pe3ynbraTa 00ydeHus

M7

YMCHHE CaMOCTOATCIIbHO OLICHUBATH U NPHUHUMATL PCHICHUA, ONPCACIAIOMIUC CTPATCTUIO|
MOBCACHUA, C YUCTOM I'PAXKAAHCKUX U HPABCTBCHHBIX HeHHOCTeI‘/'I

M8

BJIaICHUC SA3BIKOBBIMU CPEACTBAMU - YMEHHE SACHO, JIOTUYHO U TOYHO HU3JIaraTb CBOIO TOYKY|
3pC€HUA, UCIIOJIB30BATh aICKBATHBIC SI3BIKOBBIE CPEACTBA

M9

BaJICHUC HaBBIKAMHU II03HABATCIbHOM pedmeKcm/I KaK OCO3HaHUs COBCPIIACMbBIX JCHUCTBUI
U MBICJIIMTCIIBHBIX MNPOLECCOB, UX PEIYJIbTATOB U OCHOBaHHﬁ, I'paHul] CBOCro 3HAHUA U
HE3HAHUs, HOBBIX ITO3HABATCIIBHBIX 3a/la4 U CPEACTB UX JOCTHIKCHUSA

I11

c(hopMHPOBAHHOCTH MPENICTABICHNI O MaTeMaTHKe KaK YaCTH MHUPOBOU KyJIbTYPHI U MECTE
MaTeMaTHKH B COBPEMEHHOM ITMBUIIN3AIINY, CIIOCO0aX OMUCAHUS SBICHUH pearbHOTO MUpa
Ha MaTeMaTHIECKOM SI3bIKE

12

c(OPMHUPOBAHHOCTh TNPEACTABICHUA O MATEeMAaTHUCCKUX TMOHATUSIX KaK BaKHEHUIIMX
MaTEMAaTHYECKUX MOJENAX, MO3BOJSAIONIMX OINKCHIBATE W W3y4aTh pPa3HBIE MPOLECCH H
ABJICHUS; MOHHMAHUE BO3MOYKHOCTH aKCHOMATHYECKOTO IIOCTPOCHMS MAaTEMaTHYECKUX
TEOpUH

113

BIQJICHHE METONaMH JIOKa3aTeNlbCTB M AJITOPUTMOB pEUICHHs, YMEHHWE WX TNPUMEHSATB,
MIPOBOJIUTH J0OKA3aTEIbHBIE PACCYXKACHUS B XO/I€ PEIICHHS 33129

114

BJIaACHHUC CTaHAAaPTHBIMU HpI/IéMaMI/I peuIiCHUA pPAalOHAIBHBIX W HPpPAlUMOHAILHBIX,
MMOKa3aTCJIbHbIX, CTCIICHHBIX, TPUTOHOMCTPUICCKUX ypaBHeHI/Iﬁ " HCPABCHCTB, UX CUCTCM;
HCIIOJIB30BAHHUE TOTOBLIX KOMIIBIOTCPHBIX IIPOrpaMm, B TOM HYHCIIC AJId IIOHMCKa IIYTH
peUICHUA U WITFOCTPALIUU PCIICHUA ypaBHeHI/Iﬁ 1 HCPABCHCTB

I15

¢(hOpMHUPOBAHHOCTh NIPEJICTABIICHUI 00 OCHOBHBIX MOHATHSIX, UICSIX M METOaX
MaTeMaTUYECKOT0 aHaJIN3a

I16

BIIa/JICHUE OCHOBHBIMHM IOHATHSMHU O IUIOCKMX W TNPOCTPAHCTBEHHBIX TI€OMETPHUYECKUX
¢urypax, HUX OCHOBHBIX CBOHCTBax; C(OPMHUPOBAHHOCTH YMEHHsS, pPaclO3HaBaTh Ha
yepTekax, MOJACISIX M B PEaATbHOM MHUpPE TeOMETpUYECKHe (UTYphI, MpPUMEHEHHUE
W3y4YEHHBIX CBOWCTB IeOMETPHUUYECKUX (UTYyp U (OPMYI Ul PEUIeHUs T'eOMETPUYECKHX
3a]a4 1 33ja4 C MPAKTHUECKUM COJIEpKaAaHHEM

17

c(hopMUPOBAHHOCTH TMPEIACTABICHUHN O MPOIeccax U SBJICHISIX, UMEIONTNX BEPOSTHOCTHEII
XapakTep, O CTATUCTUICCKIX 3aKOHOMEPHOCTSIX B PEATLHOM MHUpPE, 00 OCHOBHBIX ITOHSATHIX
AJIEMEHTApPHON TEOpUM BEPOSTHOCTEH; YMEHHM HaxOOuUTh M OLECHUBATH BEPOATHOCTH
HACTYIUICHUST COOBITUH B TPOCTEUIINX MPAKTUYECKHX CUTYyallUsiX W OCHOBHEIC
XapaKTEPUCTUKU CIIYYaHBIX BEIUYUH

18

BJIAACHHUC HAaBbIKaMU HCIIOJIb30BAHUSA TI'OTOBLIX KOMIIBIOTCPHBIX HNPOrpaMM IIpHU PCHICHHUU
3agad
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3 CooTBeTcTBHME OLICHOYHBIX CPEICTB KOHTPOJIHUPYEMBbIM pe3yJibTaTaM 00y4eHHu s

3.1 Cpez[cTBa, NMPpUMEHAEMBIC 1JIs1 OLCHKH YPOBHHA TeopeTn'{eCRoi/i nOoATr0OTOBKH

Kpatkoe
HauMEHOBAaHUE Kox
pasnena PE3YITBT
(Momymst) / TemBbl ata
JIIMCIATUTUHBI oyuen
BI1.04.
us
MaremaTnka

IToka3aTens oBIaACHUS pe3yjibTaTaMu

HaumMmeHoBaHME OIIEHOYHOT'O
CpeJICTBA | MPEACTABIICHHUE €TI0 B

DOC

o0yueHus

Texymuit
KOHTPOJITb

IIpomexyTouHasy|
aTTecTalus

Paznen 1. Aareopa.

I

c(hopMHUPOBaHHOCTH TIPEICTABICHUI O
CONMANbHBIX, KYJIBTYPHBIX U
UCTOPUYECKUX (PaKTOpax CTaHOBJICHUS
MaTeMaTHKH

J4

c(hOpMUPOBAHHOCTh MPEJACTABICHUI O
MaTeMaTUKe KaK 4acTH
o011e4enoBeYecKoit KYJIBTYPBI,
YHUBEPCAJILHOM SI3BIKC HayKH,
MO3BOJISIFOIIIEM OITUCHIBATh U M3ydaTh
peabHbIC MTPOLIECCHI U SIBICHHS

Tema 1.1.
Bsenenue

M2

YMEHHE TPOIYyKTHUBHO OOMIaThCA W
B3aMMOJICUCTBOBAaTb B  IpOLECCE
COBMECTHOM JIESITENTbHOCTH,
YUHUTHIBAThH MO3ULIUU JIPYrux
YYaCTHUKOB JESITEIbHOCTH,

3¢ (deKTUBHO pa3penaTh KOH(IUKTHI

M6

YMEHHUE ONPENeNATh Ha3HAUCHUE U
(YHKIMH Pa3IMYHBIX COI[HATIbHBIX

HWHCTUTYTOB

I11

c¢(hOpMUPOBAHHOCTh MPEJCTABICHUIN O
MareMaTHKe KaK YacTH MHPOBOM
KyJbTypbl MW MECTE MaTeMaTHKH B
COBPEMEHHOMN IUBHITU3ALIHH,
criocofax OTHCAHUS SIBIICHUI
peasbHOro MHpa Ha MaTeMaTHYECKOM
SI3BIKEC

Yemmuwiti onpoc
n.5.1
IIpaxmuuecxas
paboma.

«Beedenuey n 5.2

Tecmoesoe
3a0anue
n.6.2

Tema 1.2.
PasButne

2

c(hopMHUPOBaHHOCTH OCHOB
JIOTUYECKOT0, aITOPUTMHUYECKOTO0 U
MaTEeMaTHYECKOTO MBIIUICHUS

IIOHSATHA O
HHUCIIC.

JI3

c(hopMuUpPOBaHHOCTH yMEHUH!
IMPUMCHSATH IMOJTYYCHHBIC 3HAHUA IIPU

PEUIICHUH PpA3JIMYHBIX 3a1a4

Ilpakmuueckas
paboma Nel nj.2

Tecmoesoe
3a0anue n.6.1
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Ml

YMEHHUE CaMOCTOSTEIBHO OMNpeNeisITh
[eNH JIeATENbHOCTH W  COCTaBIIATH
TUTaHBI JeSITeTFHOCTH;
CaMOCTOSITETTFHO OCYIIIECTBIISATD,
KOHTPOJINPOBAaTh M KOPPEKTHPOBATH
JeATEeIbHOCTh,  HMCIOJIB30BaTh  BCE
BO3MO>KHEIE pecypchl JUTSt
JIOCTHXKEHUSI TOCTABICHHBIX IIeNeH U
peanu3anuy IJIAHOB JCSITEIbHOCTH;
BEIOMpAaTh yCIICNIHBIE CTPAaTEeTHH B
Pa3IMYHBIX CUTYAIHSIX

114

BIaJICHUE CTaHAAPTHBIMU IPHUEMAMHA
pelIeHns panroHaIBHBIX 51
WUPpPAalMOHANBHBIX,  I[OKa3aTENbHBIX,
CTECTIEHHBIX, TPUTOHOMETPUIECKHUX
yYpaBHEHUI U HEPABEHCTB, UX CHUCTEM;
HCIIOJIb30BaHME TOTOBBIX
KOMIIBIOTEPHBIX MpOorpaMM, B TOM
qycie JUIs MOMCKa NMyTH pPeleHUs U
WUTIOCTPALMN PEIICHUS YpPaBHEHUN U
HEPABEHCTB

Tema 1.3.
DyHKIUYU U
rpaduku

2

c(hopMHUpPOBaHHOCTH OCHOB
JOTUYECKOTO, AJITOPUTMHUYECKOTO U
MaTeMaTHYECKOTO MBIIILICHHS

JI3

c(hOopMHPOBAHHOCTH YMEHUH
NPUMEHSTh MOJYYCHHBIE 3HAHUS TNPH
peLICHUN Pa3INYHbIX 33734

Ml

YMEHUE CaMOCTOSTENIbHO OINPENENATh
LeNMu JIeATENbHOCTH M COCTaBIATh
TIJTaHbI JESATETBbHOCTH;
CaMOCTOSITEIILHO OCYILECTBIIST,
KOHTPOJINPOBAaTh M KOPPEKTHPOBATH
JIeATENIBHOCTD;  HCIOJB30BaTh  BCE
BO3MOJKHBIE pecypchl UL
JIOCTHKEHHS TTOCTABJICHHBIX IeNIel |
peanusaluy  IJIAHOB  JIESITEIbHOCTH;
BBIOMpATh yCIIENIHBIE CTPAaTEeTHH B
Pa3IMYHBIX CUTYaIMsIX

M3

BJIa/ICHNE HaBBIKAMH [TO3HABATEIHLHOM,
yueOHO-UCCIIeI0BATENbCKOM u
MIPOEKTHOM AESITENIbHOCTH, HAaBBIKAMU
paspelieHus npoodiieM; ClIocOOHOCTh U
TOTOBHOCTh K  CAMOCTOSTEIIBHOMY
MTOWCKY METOJIOB

IIpaxmuuecxas
paboma Nel?2

ns.2

Tecmosoe

3a0anue n.6.1
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114

BIIQJICHWE CTaHAAPTHBIMU TPHUEMAMU
pernieHus panroHAIBHBIX u
UPPAIMOHANBHBIX,  [TOKa3aTeIbHBIX,
CTCTICHHBIX, TPUTOHOMETPUICCKHUX
YpaBHECHUH M HEPABEHCTB, UX CHUCTEM;
HCIIOJIb30BaHUE TOTOBBIX
KOMITBIOTEPHBIX MPOrpaMM, B TOM
YHUCIIe ISl TIOMCKA TYTH PEIIeHUs H
WUTIOCTPALN pEIIeHUs] YpaBHEHUH U
HEPaBEHCTB

I18

BJIaJICHUE HAaBBIKAMU HCIIOJIb30BAHUS
TOTOBBIX KOMIIBIOTEPHBIX MpPOrpaMm
MIpU PELIEHUN 3a/1a4

Tema 1.4.
Kopnu, crenenn
U JTIoTapu(pMBbI.

2

c(hopMHUPOBaHHOCTH OCHOB
JOTUYECKOTO, AJITOPUTMHUYECKOTO U
MaAaTEMATHUYCCKOI'O MbIIIJICHUA

JI3

c¢(hOpMUPOBAHHOCTh YMCHHI
IMPUMCHATL IMOJYYCHHBIC 3HAHUA IIPU
PCHICHUH pA3JIMYHLIX 3aaa4

Ipaxmuuecxas
paboma Ne3 n5.2

Tecmosoe
3a0anue n.6.1

M4

TOTOBHOCTh M CIIOCOOHOCTH K
CaMOCTOATENbHOU
WHPOPMAaIMOHHOMIO3HABATEIBHOM
JICATEIIbHOCTH, BJIAJICHUE HaBBIKAMH
MTOJTYYCHUS HEOO0XOAMMOK
uHpOpMAIUK M3 CJIoBapeil pa3HbIX
TUIIOB, YMEHHE OpPHUEHTUPOBATHCS B
Pa3IUIHBIX HCTOYHUKAX
WH(POPMAITUH, KPUTHYECKH OICHUBATH
W UHTEPNPETUPOBATh HH(GOPMAIIHUIO,
MOJYYaeMYI0 U3 Pa3THYHbIX

HCTOYHHUKOB

12

c¢(hOpMUPOBAHHOCTh MPECTABICHUHN O
MaTEMATHUYCCKUX IIOHATUAX KaK
Ba)KHEHIINX MAaTEMATHUYCCKUX
MOACIIAX, MMO3BOJIAIOIINX OITMChIBATH U
M3y4aTh Pa3HbIe MPOIECCH U SBICHHUS,
IIOHUMAaHHUEC BO3MOXKHOCTHU
AKCHOMATHYECKOTO MOCTPOCHHUS

MATEMATHYCCKUX Teopnﬁ

114

BIIaJICHUE CTaHAAPTHBIMU TpPHUEMAMU
pereHus panoHaIBHBIX "
WUppAlMOHANBHBIX,  [1OKa3aTENbHBIX,
CTETIEHHBIX, TPUTOHOMETPUYECKHUX
YpaBHEHUI W HEPABEHCTB, MX CHCTEM;
WCIIOJTb30BaHME TOTOBBIX
KOMIIBIOTEPHBIX TPOrpaMM, B TOM
yycie JUIsS TOWCKa IyTH pPELIeHUs U
WUTIOCTPALIMU PEIIECHUsI YpaBHEHUHN U
HEPABEHCTB
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Tema 1.5.
OCHOBBI
TPUTOHOMETPHH.

2

c(hopMUPOBaHHOCTH OCHOB
JIOTHYECKOTO, AaITOPUTMUYECKOTO U
MaTEeMaTHYECKOTO MBIILICHUS

JI3

c(hopMUPOBaHHOCTH YMEeHHI
MPUMEHSTh MONYYCHHBIC 3HAHUS TMPH
PEIICHUH Pa3IUYHBIX 33724

M4

TOTOBHOCT M CIIOCOOHOCTh K
CaMOCTOATEIBLHOM
MH()OPMAITMOHHOIIO3HABATEIHLHOM
JIeSITeJIbHOCTH, BJIaJCHHE HaBLIKAMHU
MOJTyYeHUS HEO0XOIMMOM
uHpOpMAIUU W3 CJIoBapeill pas3HBIX
THIIOB, YMCHI/IC OpI/ICHTI/IpOBaTI)Cﬂ B
pa3J’II/I‘IHI)IX HUCTOYHHUKAX
WHPOPMAIIUK, KPUTHIECKH OLCHUBATH
W UHTEPIPETUPOBATh HHPOPMAIHIO,
MOTy4aeMYI0 U3 Pa3IMIHBIX

HCTOYHHUKOB

112

c(hOpMHUPOBAHHOCTH IIPEICTABICHUI O
MaTeMaTHYECKUX  TOHATUAX  Kak
BaKHEHIIINX MaTeMaTHYECKUX
MOJIENISIX, MO3BOJISIOIIMX OMUCHIBATh U
M3y4aTh pa3Hble MPOIECCHI U SABJICHUS;
MMOHUMaHHE BO3MOXHOCTH
AKCHOMaTHYECKOTO MIOCTPOCHHUS
MaTeMaTHYECKHX TEOPHUH

Ipaxmuuecxas
paboma Ned n5.2

Tecmosoe
3a0anue n.6.1

114

BJIaJICHUE CTaHAAPTHBIMU MpUEMaMU
peleHus pallOHAIIBHBIX u
HppalMOHAJIbHBIX,  IOKa3aTelbHBIX,
CTETEHHBIX, TPUTOHOMETPUUECKHUX
YpPaBHEHUN U HEPABEHCTB, UX CUCTEM;
HCIIOJIb30BaHUE FOTOBBIX
KOMIIBIOTEPHBIX MPOrpaMM, B TOM
yycie IS TOUCKAa IyTH pPEeLIeHUs U
WJUTIOCTPALIMM PENIEHUS] YPABHEHUHN U
HEpPaBEHCTB

Tema 1.6.
Hauana
MaTeMaTHYECKOT
0 aHaju3a.
IIponsBoaHas u
€€ MpUMEHEHUE

2

c(hopMHUPOBaHHOCTH OCHOB
JIOTUYECKOT0, aITOPUTMHUYECKOTO0 U
MaTEeMaTHYECKOTO MBIILICHUS

JI3

c(hopMHUPOBaHHOCTH YMEHHI
MIPUMEHSTE TOJIYYCHHBIC 3HAHUSA TIPH
peIeHNN pa3InIHBIX 3371ad

IIpaxmuuecxas
paboma Ne5 n5.2

Tecmosoe
3a0anue n.6.1
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M4

FOTOBHOCT, M CHOCOOHOCTH K
CaMOCTOSATCIBLHOM
WH(POPMAITMOHHOIIO3HABATEIILHOM
IESITENbHOCTH, BIAJEHUE HABBIKAMHU
MOJTyYeHUS HEO00XOIMMOM
uHpOpMAIUU W3 CJIoBapeil pas3HBIX
TUTIOB, YMCHHUE OPUCHTHPOBATHCS B
Pa3IYHBIX HCTOYHHUKAX
nHGOPMAIUH, KPUTHICCKUA OIICHUBAThH
U HWHTEPIPETHPOBATH HHGOPMAIIHIO,
MOJTy4aeMYI0 U3 Pa3IMIHbIX

HNCTOYHHUKOB

112

c(hOpMUPOBAHHOCTH MPEJICTABICHUI O
MaTeMaTHYeCKHX  TOHSATHAX  Kak
BaKHEHIIIUX MaTeMaTHYECKIX
MOJIEIISX, MTO3BOJISIFOIIUX OIMKUCHIBATH U
W3y4yaTh Pa3HbIe MPOIECChI U SBICHHUS,
IIOHUMAaHHUEC BO3MOKHOCTHU
AKCHOMATHYECKOT'O MIOCTPOCHHUS

MaTeMaTUYECKUX TEOPHUil

114

BIAJICHUE CTAaHAAPTHBIMU IPHUEMAMHU
peleHns panroHaIBHBIX u
WUppalMOHANBHBIX,  [OKa3aTENbHBIX,
CTECTIEHHBIX, TPUTOHOMETPUIECKHUX
YpaBHEHUI M HEPABEHCTB, UX CHUCTEM;
WCIIOJIb30BaHHUE TOTOBBIX
KOMIIBIOTEPHBIX MpOrpaMM, B TOM
qycie JUIs MOMCKa MyTH PeleHUs U
WUTIOCTPALIMN PEIICHUsI YpaBHEHUH U
HEPABEHCTB

I15

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN
06 OCHOBHBIX IIOHATHAX, HACAX U
METOJ]aX MATeMaTH4YECKOro aHaJIm3a

Tema 1.7.
WHrerpan u ero
IIPUMEHEHHUE.

2

c¢(hOpMUPOBAHHOCTh OCHOB
JIOTMYECKOTO, aJITOPUTMHYECKOTO U
MATEMATUYCCKOTI'O MbBIIIJICHU S

M5

yMEHHE  HCIOJIb30BaTh  CPEJCTBA
WHPOPMAITUOHHBIX u
KOMMYHUKAIIUOHHBIX TEXHOJIOTHI B
peUICHUN KOIrHUTUBHBIX,
KOMMYHHKaTUBHBIX "
OpraHM3aI[MOHHBIX 3am1a4y c
COOIII0ICHHEM TpeOOBaHMI
OPrOHOMHUKH, TEXHUKH 0E30I1aCHOCTH,
TUTHEHBI, pecypcocbepexeHus,
IPaBOBBIX M ITHYECKHX HOPM, HOPM
nHGOPMAIMOHHOM 0€30MMacCHOCTH

Ilpakmuueckas
paboma Ne6 n35.2

Tecmosoe
3a0anue n.6.1
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112

c(hOpMHUPOBAHHOCTbH IPEJICTABICHUI O
MaTeMaTHUYCCKUX  TOHSITHAX  Kak
BaKHEHIIINX MaTeMaTHUYCCKIX
MOJIEIISX, MTO3BOJISIFOIIUX OIMKCHIBATH U
W3y4yaTh Pa3HbIe MPOIECChI U SBICHMUS,
MOHUMaHNe BO3MOKHOCTH
AKCUOMAaTHYECKOTO TIOCTPOCHHUS

MaTeMaTUYeCKUX TEOpUi

18

BJIa/ICHUE HAaBBIKAMHU MCIIOJIb30BaHUS
TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMm
MIpU PELIEHUN 3a/1a4

Paznen 2. KomonHaTOpuka, CTATHCTHKA U TEOPUSI BePOSITHOCTEH.

Tema 2.1.
Kombunaropuka.

J3

c(hopMHUpPOBaHHOCTH YMEHHU
NPUMEHSTh TOJTYyYCHHBIC 3HAHUS ITIPH
pELIeHUH Pa3INYHBIX 337124

JI4

c(hOpMHUPOBAHHOCTH MPEICTABICHUH O
MaTeMaTHKe Kak 4acTu
00111€4eTI0BEYeCKOM KYJIBTYDBI,
YHHBEPCATbHOM A3BIKE HayKH,
MO3BOJISIONIEM OIMCHIBATh U U3y4YaTh
peayibHbIE MTPOLIECCHI U ABJICHUS

M7

YMCHHE CaAMOCTOATCIIbHO OLICHUBATb U
MIPpUHUMATh PCIICHUS, OIIPECACIIAIOIINC
CTPATCTU0 MNOBCACHHA, C YUYCTOM
rpaXXaJaHCKHUX U HPAaBCTBECHHBIX

LEHHOCTEH

M3

BJIaJICHHE SI3BIKOBBIMH CPEICTBAMHU -
YMEHHE SCHO, JIOTHYHO W TOYHO
u3jaratb ~ CBOKO  TOYKY  3pCHHUS,
HUCIIOJIB30BaTh AaJC€KBATHBIC S3BIKOBBIC
cpencTBa

17

c(hopMUPOBAHHOCTE TIPENICTABICHUHN O
mporeccax MW SBICHUSAX, HMEIONTUX
BEPOSITHOCTHBIN Xapaxrep, 0
CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B
pealbHOM  MHpe, 00  OCHOBHBIX
MOHATUSX  AJIEMEHTAPHOM  Teopuu
BEpOSITHOCTEW; YMEHUN HAXOIUTh U

Ilpakmuueckas
paboma Ne7 n35.2

Tecmosoe
3a0anue n.6.1

OIICHUBATh BEPOSITHOCTH HACTYIUIEHUS
COOBITHI B MIPOCTENIINX
MPAKTHYECKUX CUTYalUsAX U OCHOBHBIC
XapaKTEPUCTHUKH CITyYalHbBIX BETHYUH

I18

BJIa/ICHWE HAaBBIKAMHU HCIIOJIIb30BAHUS
TOTOBBIX KOMIBIOTEPHBIX MPOTPaMM
TIPH PEIIeHUH 32124
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Tema 2.2.
DIeMEHTHI
TEOpUU
BEPOSATHOCTEN U
MaTeMaTHYeCKOM
CTaTUCTUKH.

JI3

c(hopMUPOBaHHOCTH yMEHUH’
MPUMEHSTh MOJNYYCHHBIC 3HAHUS TMPH
PEIICHUY Pa3TUYHBIX 33724

14

c(OPMHUPOBAHHOCTH MPEACTABICHUI O
MaTeMaTUKe KaK Y4acTH
o011e4YeN0BeYecKOM KYJIBTYPBI,
YHHUBEPCAIbHOM SI3BIKE HayKH,
HO3BOJISIIOIIEM OIHCHIBATh U W3y4aTb
peaibHbIC MTPOLIECCHI U SBICHUS

M4

TOTOBHOCTL M CIIOCOOHOCTh K
CaMOCTOATEIBLHOM
MH()OPMAITMOHHOIIO3HABATEILHOM
JIeSITEJIbHOCTH, BJIAJE€HHE HaBBLIKAMHU
MOJTYYCHUS HEO0XOAMMOK
uHpOpMaIU M3 CJIoBapeil pa3HBIX
TUTIOB, YMECHHUE OPUCHTHPOBATHCS B
pa3IMYHBIX HCTOYHUKAX
nHGOPMAIUH, KPUTHICCKUA OIICHUBAThH
W HHTEPIPETHPOBATh HH(OPMAIHIO,
MOJIy4aeMYyI0 U3 Pa3IMIHbIX

HCTOYHHUKOB

117

c(hOpMUPOBAHHOCTh MPECTABICHUHN O
mponoeccax M ABJICHUAX, HMMCIOIIUX
BEPOSITHOCTHBII Xapaxrep, 0
CTaTHCTHYECKUX 3aKOHOMEPHOCTSIX B
pearbHOM  MHpe, 00 OCHOBHBIX
HNOHATUSX ~ DJIEMEHTapHOM  TEOpUH
BEPOATHOCTEH; YMEHHWH HaXOIUTh H
OLICHNWBATh BEPOSITHOCTH HACTYILICHUS
COOBITHIA B MIpOCTEHIINX
MPAKTHUYCCKUX CUTyallusdX U OCHOBHBIC
XapaKTCPpUCTHUKU CJ'Iy'—IafIHBIX BCJINYHH

I18

BJIAJICHUE HABBIKAMHU MCIIOJIb30BAHMUS
TOTOBBIX KOMIIBIOTEPHBIX IIPOrPAMM
IIPU pELIECHUH 3a1a4

Ilpakmuueckas
paboma Ne§ n5.2

Tecmosoe
3a0anue n.6.1

Paspnen 3. 'eometpus.

Tema 3.1.
[Ipsimbie
IUIOCKOCTH B

MIPOCTPAHCTBE

c(hopMuUpPOBaHHOCTH yMEHUH!
JI3 IMPUMCHSATH IMOJTYYCHHBIC 3HAHUA IIPU
PEIIeHNY Pa3IUYHBIX 33724
c(hopMUPOBaHHOCTE TIPEACTABICHUHN O
MAaTEMATUKE Kak qacTHu
T4 0011e9eI0BeYeCKON KYJIBTYpHI,
YHHUBEPCATbHOM SI3BIKE HayKH,

MO3BOJIAIOMIEM OIUCBIBATHL U U3YYaTh
PCaJIbHBIC TPOLCCCHI U ABJICHUA

Yemmuwiii onpoc
n5.1
Ilpakmuueckas
paboma Ne9 n35.2

Tecmosoe
3a0anue n.6.1
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M4

TOTOBHOCTL M  CIIOCOOHOCTh K
CaMOCTOSATCIBLHOM
MH(POPMAITMOHHOIIO3HABATEIILHOM
IESITENbHOCTH, BIAJEHUE HABBIKAMHU
MOJTyYeHUS HEOOXO0aMMOI
uHpOpMAIUU W3 CJIOBapeil pasHBIX
TUTIOB, YMCHHE OPUCHTHPOBATHCS B
Pa3IYHBIX HCTOYHUKAX
nHGOPMAIUH, KPUTHICCKUA OIICHUBAThH
W HMHTEPIPETUPOBATh HHGMOPMAIIHIO,
MOTy4aeMYIO U3 Pa3IMIHBIX

HCTOYHHUKOB

I16

BJIaJICHHEC OCHOBHBIMH TOHSATHSIMH O
IUIOCKHUX | MPOCTPAHCTBEHHBIX
TEOMETPHUCCKUX ¢burypax, 1754
OCHOBHBIX CBOMCTBAX;
c¢(hOopMUPOBAHHOCTh YMEHHS,
pacro3HaBaTh Ha 4YepTekax, MOACIAX
U B peajbHOM MHPE T'€OMETPUUSCKUE
¢Gurypsl; TNpUMEHEHHE H3Y4YCHHBIX
CBOWCTB TeoMeTpHUYeCKHX (uryp u
dhopmyn TUTS penreHus
TCOMETPHUUCCKUX 3aJa4 W 3a1a4 ¢
MPAaKTUYECKUM COJICPIKAHUEM

Tema 3.2.
Koopaunater u
BEKTODBI.

J12

c(hOopMHPOBAHHOCTH OCHOB
JIOTUYECKOT0, aJITOPUTMHUYECKOTO H
MaTeMaTHYeCKOTO MBIIILICHHUS

M2

YMEHHE TMPOAYKTUBHO OOIAThCA U
B3aMMOJEMCTBOBaTE B Ipolecce
COBMECTHOM NesITeIbHOCTH,
YUUTHIBATh MO3ULIUU JIpyTUX
YYaCTHUKOB JI€ATENbHOCTH,

3¢ (heKTUBHO pa3pemaTs KOH(IUKTHI

116

BJIa/ICHWE OCHOBHBIMH IMOHSATHSAMHU O
TUTOCKUX u MPOCTPAaHCTBEHHBIX
TEOMETPHUYECKUX ¢urypax, 150'¢
OCHOBHBIX CBOMCTBAX;
c(hOopMHPOBAHHOCTD yMEHUS,
pacro3HaBaTh Ha YepTexax, MOAEISX
U B peajbHOM MHpE I€OMETPHUUECKHE
(GUryppl; TpUMEHEHHE W3yYEHHBIX
CBOICTB TreoMeTpuyeckux ¢Guryp u
dbopmy JUIS pelieHus
TEOMETPUUYECKUX 3aJad M 3a1ad ¢
MPAKTHYECKUM COACPKaHUEM

Yemmuwiii onpoc
n.5.1

Ilpaxmuueckas
paboma Nel(

ns5.2

Tecmosoe
3a0anue n.6.1

Tema 3.3.
MHororpanHUKH
Y KpYTJIbIe Tena.

JI3

c(hopMuUpPOBaHHOCTH yMEHUH’
MPUMEHSTh MOJNYYCHHBIC 3HAHUS TMPH
PEIICHUY Pa3IUYHBIX 33724

Yemmuwiii onpoc
nj.l
Ilpaxmuueckasn

Tecmosoe
3a0anue n.6.1
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J14

cOpMHUPOBAHHOCTD MPEACTABICHUIT O
MaTeMaThKe KaK 4acTu
o011e4YeNI0BeYecKOM KYJIBTYPBI,
YHUBEPCATbHOM SI3bIKE HayKH,
MO3BOJISIFOIIIEM OIUCHIBaTh U HM3ydaTh
peabHbIC MPOLIECCHI U SBICHHS

paboma Nel ]
ns5.2

Ml

YMEHHE CaMOCTOSITETIBHO OIpPENesITh
LeNnu JIEeATENbHOCTH M  COCTaBIIAThH
TJIaHBI JIeSTETbHOCTH;
CaMOCTOSITEIIBHO OCYUIECTBIISTH,
KOHTPOJIMPOBATh M KOPPEKTUPOBATH
JEATEIbHOCTh,  HMCIOJb30BaTh  BCE
BO3MOKHBIE pecypcbl JUISL
JIOCTHXKEHMS TOCTABJICHHBIX IeNiel U
pealivzalliy IUIAHOB JI€ATENIbHOCTH;
BHIOMpATh yCIEIIHbIE CTpaTeTHH B
Pa3IUYHBIX CUTYaIHsIX

M9

BJIaACHHUEC HaBbIKaMHN MMO3HABaTEJILHOM
pedrexcun KaK OCO3HaHUS
COBEPILAEMBIX JehcTBUI u
MBICIUTENIBHBIX ~ IPOLIECCOB, ux
pe3ylbTaTOB M OCHOBaHMH, TIPaHUI]
CBOCI'O 3HAaHHUI M HC3HAHWS, HOBBIX
IMMO3HABATCJIBHBLIX 3aJa4d U CPCACTB UX
JOCTIDKEHHS

16

BIIAJICHUE OCHOBHBIMH IIOHSATHSAMHU O
MPOCTPAaHCTBEHHBIX
¢durypax, 170
CBOMCTBAX;

IUIOCKUX |
TeOMETPHUUECKUX
OCHOBHBIX

c(hOopMHPOBAHHOCTH yMEHHUS,
pacro3HaBaTh Ha YEPTEKaX, MOJECIAX
U B peaJbHOM MHpE IeOMETpPHUYECKHe

GUrypel; TNpUMEHEHWE H3YYEeHHBIX
CBOWCTB TEOMETPHUECKHX (uryp u
dhopmy JUTST pelieHus

TCOMETPHUYCCKHUX 3aJad U 3aJa4dy C
MPAKTHUYCCKHUM COACPIKAHUCM

3.2 CpeacrBa, NpuMeHsieMble JIs1 OLCHKH YPOBHS IPAKTHYECKOH MOATrOTOBKH

Kpatkoe
HAUMEHOBaHHUE
pasnena
(Mopynst) / Tembl
JUCIIATUTAHEB
BI1.04.

MaremaTuka

Kon
pe3yibT
aTa
00y1eH
us

IToka3zarens oBnafeHUs Pe3yIbTaTaMU
o0OyueHus

HaumeHoBaHME OIIEHOYHOT'O
CPEJICTBA U MPEJICTABIICHUE €TO B

DOC

Texymuit
KOHTPOIIb

IIpomexxyTouHast
aTTecTanus

Pasnen 1. Aareopa.

Tema 1.1.
Bsenenne

i

c(hopMUPOBaHHOCTH TIPECTABICHUI O
COIMANBHBIX, KYJIBTYPHBIX U
HCTOPUYECKHUX (PaKTOpax CTAHOBICHUS
MaTeMaTHKH

Yemmuwiti onpoc
n.5.1
Ilpaxmuueckasn
paboma.

Tecmosoe
3a0anue
n.6.2
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J14

c(hOpMHUPOBAHHOCTH MPEICTABICHUH O
MaTeMaTHKe KakK YacTH
o011e9enoBeYecKon KYJBTYPHI,
YHHUBEPCATHHOM SI3BIKE HayKH,
MTO3BOJISIONIEM OIMCHIBATh W W3y4YaTh
peayibHbIE MPOLIECCH U ABJICHUS

M2

YMEHHE TMPOAYKTHBHO OOIIAThCA U
B3aMMOJICHCTBOBATh B  MpoIlecce
COBMECTHOM NEeATEIHLHOCTH,

«Beeoenue» n 5.2

YYUTBIBATH TIO3HIINH Apyrux
Y4aCTHUKOB ACATCIIbHOCTH,

3¢ pexTUBHO pazperaTh KOHPIHKTHI

M6

YMEHHUE ONpPENeNATh Ha3HAUCHUE U
(YHKIMH Pa3IMYHBIX COIUATbHBIX

HWHCTUTYTOB

I11

c(hOpMUPOBAHHOCTh MPEJCTABICHUIN O
MaTeMaTHKe KaK YacTH MHPOBOif
KyJIbTYpbl W MECTC MAaTeMaTHKH B
COBpPEMEHHOU MBHIIN3ALIHAHN,
crocobax OITMCAHUS SIBJICHUI
peanbHOro MUpa Ha MaTeMaTHYECKOM
SI3BIKE

Tema 1.2.

Pa3Butne

IIOHSTHUS O
YHucCIe.

2

c(hOopMHPOBAHHOCTH OCHOB
JIOTHYECKOT0, aITOPUTMHUYECKOTO U
MaTEeMaTHYECKOT'O MbIIUICHHS

JI3

c(hOopMHPOBAHHOCTH YMEHU
MPUMEHATH TOJIyYE€HHBbIE 3HAHUSA TPHU
pEIIeHNH pa3IHYHbIX 3a7a4

M1

YMEHHE CaMOCTOSITEIILHO OIpeneysTh
[EeMH JIEATENbHOCTH W COCTaBIIATH
TUTaHBI JeSITeTLHOCTH;
CaMOCTOSTENTLHO OCYIIECTBIISTS,
KOHTPOJIUPOBATh U KOPPEKTUPOBATH
JIeATEIbHOCTD; ~ WCIIOJB30BaTh  BCE
BO3MOYKHEIE pecypchl JUTS
JMIOCTYDKCHHSI TTOCTABJICHHBIX IIeNIel
peaiMzaniy  TUIAHOB  JI€ATENIbHOCTH;
BEIOMpaTh YCIICHIHBIE CTPATETHH B
Pa3IUYHBIX CUTYAIHSIX

114

BJIaJICHWE CTaHAAPTHBIMU TPHUEMAMU
perenus panroHaIBHBIX u
WppAIlMOHANBHBIX,  ITOKa3aTeNbHbIX,
CTETIEHHBIX, TPUTOHOMETPUYECKHUX
YpaBHEHUI M HEPABEHCTB, UX CHCTEM;
HCIIOJIb30BaHUE TOTOBBIX
KOMIIBIOTEPHBIX MpOrpaMM, B TOM
yycie JUIsS TOWCKa IyTH pPELIeHUs U
WUTFOCTPALUU PELIEHUsI YPaBHEHUH U

HEPaBEHCTB

Ipaxmuuecxas
paboma Nel n5.2

Tecmosoe
3a0anue n.6.1
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Tema 1.3.
DOyHKIUU U
rpadukn

2

c(hopMUPOBaHHOCTH OCHOB
JIOTUYECKOTO, aITOPUTMHYECKOTO H
MaTeMaTHYECKOTO MBIIILICHHUS

JI3

c(hopMUPOBaHHOCTH YMEeHHI
MPUMEHSTh MONYYCHHBIC 3HAHUS TPU
PEIICHUY Pa3TUYHBIX 33724

ITlpakmuueckas
paboma Nel?2

ns.2

Tecmosoe

3a0anue n.6.1

Ml

YMEHHE CaMOCTOSITETIBHO OIpPENEsITh
LEeNu JIeATENbHOCTH M  COCTaBIIAThH
TTaHbI JESATEIBHOCTH;
CaMOCTOSITEIILHO OCYILECTBIIATS,
KOHTPOJINPOBAaTh M KOPPEKTHPOBATh
JIeATENBHOCTD; ~ HCIOIB30BaThb  BCE
BO3MOJKHBIE pecypcebl JUISL
JIOCTHKEHMS TOCTABJICHHBIX IeNiel U
peanu3aluy IJIAHOB JIESITEIBHOCTH;
BBIOMpATh YCIEIIHbIE CTpaTeTHH B
Pa3IMYHBIX CUTYaIHIX

M3

BJIaCHUEC HaBbIKaMH HO3HaBaTCHBHOI7],
y4eOHO-HCCIIeI0BATEIbCKON u
HpOCKTHOﬁ JACATCIBHOCTH, HaBbIKaMH
paspeleHust mpooJieM; CIOCOOHOCTh U
TFOTOBHOCTh K  CaMOCTOSITEJIbHOMY
MOMCKY METO/IOB

114

BIIaJICHUE CTAaHAAPTHBIMU IPHEMAMHU
perieHus panoHaIBHBIX u
WppallMOHANbHBIX,  [TOKa3aTelbHbIX,
CTETIeHHBIX, TPUTOHOMETPUUECKHUX
YpaBHEHUI M HEPABEHCTB, UX CHCTEM;
HCIIOJIb30BaHUE TOTOBBIX
KOMIIBIOTEPHBIX MpOrpaMM, B TOM
4yyClle AN TOWCKA MyTH PEIICHUS H
WUTIOCTPALIMN PEIICHUSI YpaBHEHUH U
HEPaBEHCTB

I18

BJIaJACHUC HABbIKAMHM HCIOJb30BaHUSA
TOTOBBIX KOMIIBIOTCPHBIX IIPOrpaMm
IIpu pCIICHUHU 3a1a4

Tema 1.4.
Kophu, crenenun
Y JIOTapU(pMBI.

2

c(hopMuUpPOBaHHOCTH OCHOB
JIOTHYECKOI0, aJMOPUTMHYCCKOrO H
MATEMATHYCCKOI'O MBIINIJICHUA

JI3

c(hopMHUPOBaHHOCTH YMEHHI
MPUMEHATH TOJIyYCHHBbIC 3HAHUS TPU
PEIIeHUY Pa3TUYHBIX 33724

Ipaxmuuecxas
paboma Ne3 n5.2

Tecmosoe
3a0anue n.6.1
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M4

TOTOBHOCTL M CIIOCOOHOCTH K
CaMOCTOSATCIBLHOM
MH()OPMAITMOHHOIIO3HABATEIHLHOM
JIESATCIIBHOCTH, BIAJACHHE HAaBBIKAMU
MOJTYYCHUS HEO00XOIMMOM
uHpOpMAIUU H3 CJIoBapeil pasHBIX
TUTIOB, YMEHHE OPHUEHTHPOBATHCA B
Pa3ITHIHBIX HCTOYHHKAX
nHGOPMAIUH, KPUTHICCKUA OIICHUBAThH
W HHTEPIPETHPOBATh HH(OPMAIHIO,
MOJIy4aeMyI0 U3 Pa3IMYHbIX
HCTOYHUKOB

112

c(hOpMHUPOBAHHOCTH MPEJICTABICHUI O
MaTeMaTHYeCKHX  TOHSATHAX  Kak
Ba)KHEHIIIUX MaTeMaTHYECKIX
MOJIEJISX, MTO3BOJISIFOIIUX OIMKUCHIBATH U
W3y4yaTh Pa3HbIe MPOIECChI U SBICHMUS,
MOHUMAaHUe BO3MOXXHOCTH
AKCUOMATHYECKOTO MIOCTPOCHHUS

MaTeMaTUYECKUX TEOPHUil

114

BJIaJICHUE CTaHAAPTHBIMU MpUEMaMU
peleHus palUOHAIIBHBIX u
HppalMOHAJbHBIX,  IOKa3aTEelbHBIX,
CTEIECHHBIX, TPUTOHOMETPUYECKUX
YpPaBHEHUH U HEPABEHCTB, UX CUCTEM;
HCIIOJIb30BAaHUE FOTOBBIX
KOMIIBIOTEPHBIX MPOrpaMM, B TOM
yucie Uil TIOUCKa MYTH PEUIEHUs U
WJUTIOCTPALIMM PEUIEHUS] YPABHEHUHN U
HEpPaBEHCTB

Tema 1.5.
OCHOBEI
TPUTOHOMETPHHU.

2

c(hOopMHPOBAHHOCTH OCHOB
JIOTHYECKOT0, aITOPUTMHUYECKOI0 U
MaTeMaTHYeCKOTO MBIIIICHHUS

JI3

c(hOopMHPOBAHHOCTH YMEHU
NPUMEHSTh MOJYYeHHBIE 3HAHUS TPH
PELICHUN Pa3INYHbIX 33734

M4

TOTOBHOCTH M CIIOCOOHOCTH K
CaMOCTOSITEIIbHON
WHPOPMAIMOHHOIO3HABATEIHHOM
JeSITeIbHOCTH, BIIAJICHHE HaBBIKAMU
MOJTyYEHUS HEO0XO0IUMOi
MHQOpPMALMK U3 CIOBAaped pPa3HBIX
TUTIOB, YMEHUE OpPUEHTHUPOBATHCS B
Pa3INIHBIX HUCTOYHUKAX
WHPOPMAITUH, KPUTHIECKH OICHUBATH
W UHTEPHIPETUPOBaTh HH(POPMALHIO,
MOJY4aeMyI0 U3 Pa3IHIHbIX
HCTOYHHKOB

Ilpakmuueckas
paboma No4 n5.2

Tecmoesoe
3a0anue n.6.1
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112

c(hOpMHUPOBAHHOCTh IPEJICTABICHUI O
MaTeMaTHYeCKHX  TIOHATHUSAX  Kak
BaKHEHTIINX MaTeMaTHYECKIX
MOJIEIISX, MTO3BOJISIFOIIUX OIMKCHIBATH U
U3y4aTh Pa3HbIe MPOIECChI U SBICHMUS,
MOHUMaHNe BO3MOXHOCTH
AKCUOMAaTHYECKOTO MIOCTPOCHHUS

MaTeMaTUYeCKUX TEOpUid

114

BJIaACHUEC CTaHAApTHBIMU HpI/IéMaMI/I
peUICHUA parOHaJIbHBIX u
HUppalnvoOHAJIbHBIX, IIOKa3aTCJIbHBIX,
CTCIICHHBIX, TDPUTOHOMCTPUUICCKUX

YpaBHEHUI U HEPABEHCTB, UX CHCTEM;
HCTIOJIb30BaHHe TOTOBBIX
KOMIIBIOTEPHBIX MPOrpamMM, B TOM
yycae I MOWCKA IyTH PEIleHUs U
WITFOCTPALMU PELICHUS] ypaBHEHUH U
HEPaBEHCTB

Tema 1.6.
Hauana
MaTeMaTHYECKOT
0 aHaIM3a.
IIpousBoanas u
€€ NMpUMEHEHNE

2

c¢(hOpMUPOBAHHOCTh OCHOB
JIOTMYECKOTO, AJITOPUTMHYECKOTO U
MaAaTEMATHUYCCKOI'O MbBIIIIJICHU S

JI3

c(hopMHUpPOBaHHOCTH YMEHHU
MMPUMCHATL IMOJTYUYCHHBIC 3HAHUA IIPU
PECHICHUH PA3JIMYHBIX 3a1a4

M4

FOTOBHOCTH M CIHOCOOHOCTH K
CaMOCTOSATEIIHLHOMN
WHPOPMAIMOHHOIO3HABATEIIHHOM
NEATENBHOCTH, BIAJ€HUE HAaBBIKAMHU
MOJYYCHUS HEOOXO0IMMOit
WHPOpPMAIIUK W3 CIIOBApeH pPa3HBIX
THIIOB, yMeHI/Ie OpI/IeHTI/IpOBaTBCH B
Pa3IUIHBIX HCTOYHHKAX
WH(POPMAITUH, KPUTHYECKH OICHUBATH
W UHTEPNPETUPOBATh HHGOPMAIIHUIO,
MOJIYIaeMYIO U3 Pa3IHIHBIX

HCTOYHHUKOB

112

c(hopMUPOBaHHOCTh MPEJCTABICHUHN O
MaTeMaTUYeCKUX  TOHATHAX  Kak
BKHEHTITHX MaTeMaTHIECKUX
MOJICIISAX, TTO3BOJISIONINX ONUCHIBATEH U
M3ydaTh Pa3HbIC MPOIECCHI U SIBIICHUS,
MMOHUMaHNE BO3MOYKHOCTH
aKCHOMAaTHUYECKOTO TTOCTPOCHHUS

MATEMATHYCCKUX Teopnﬁ

Ilpakmuueckas
paboma No5 n5.2

Tecmoesoe
3a0anue n.6.1
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114

BJIaJICHUE CTaHIAPTHBIMH HpUEMaMHU
peLeHus paLMOHANBHBIX u
UppalMOHANBHBIX,  I[10Ka3aTEJbHBIX,
CTETIEHHBIX, TPUTOHOMETPHUUECKUX
YPaBHEHUH U HEPaBEHCTB, UX CUCTEM;
HCIOJIb30BaHMUE TOTOBBIX
KOMIIBIOTEPHBIX MPOrpamMM, B TOM
qucie A MOWCKa MYyTH pEelIeHUs U
WIJTIOCTPALlMK PEUICHUs] YpaBHEHUH U
HEPaBEHCTB

I15

c(hopMHUPOBAaHHOCTh  MPEACTABICHUN
00 OCHOBHBIX MOHATHAX, HIEIX U
METOJIaX MaTeMaTHYEeCKOr0 aHalIn3a

Tema 1.7.
WHrerpan u ero
IIPUMEHEHHUE.

2

c(hopMHUpPOBaHHOCTH OCHOB
JOTUYECKOTO, AJITOPUTMUYECKOTO U
MaAaTEMATHUYCCKOI'O MbIIJICHUA

M5

YMEHHME  MCHOJIB30BaTh  CPEICTBA
WHPOPMALTUOHHBIX u
KOMMYHHKAIIHOHHBIX TEXHOJOTHH B
penieHun KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpraHM3aIIMOHHBIX 3ama4y c
COOII0ICHIEM TpeOOBaHMIA
OPrOHOMHUKH, TEXHUKH 0€30MacHOCTH,
THTHEHBI, pecypcocOepekeHus,
MPaBOBBIX M STHYECKHUX HOPM, HOPM
WH(POPMAITMOHHOW 0€301MacHOCTH

12

c(hOpMHUPOBAHHOCThH IIPEJCTABICHUI O
MaTeMaTHUYeCKUX  TMOHATHAX  Kak
BaXHEHIIINX MaTeMaTHYECKUX
MOJIEJISIX, TTO3BOJISIONINX OMUCHIBATH U
M3y4aTh pa3HbIe MPOIECCHI U SABJICHUS;
MMOHUMaHHue BO3MOKHOCTH
aKCHOMaTHYECKOTO MOCTPOEHUS

MATEMATHYCCKUX TeOpI/If/i

I18

BJaJICHUE HAaBbIKAMU HCIIOJIb30BaHUS
TOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM
TIPH PEIIeHUH 32124

Ilpakmuueckas
paboma N6 n5.2

Tecmoesoe
3a0anue n.6.1

Paznen 2. KomonHaTopuka, CTATHCTHKA U TEOPUS] BePOSITHOCTEH.

Tema 2.1.
KomOunHaropuka.

JI3

c(hopMuUPOBaHHOCTH yMEHUH!
IMPUMCHSATH IMOJTYUYCHHBIC 3HAHUA IIPpU
PEUICHUH PA3JIMYHBIX 3a1a4

J14

c(hOpMHUPOBAHHOCTH MPEJICTABICHUN O
MaTeMaTHKe Kak 4acTu
00111e4eTI0BEYeCKOM KYJBTYPBI,
YHHUBEPCATbHOM S3BIKE HayYKHU,
MO3BOJIAIONIEM ONHCHIBATH M H3yd4aTh
pealbHbIe MPOIIECCHI U IBIICHUS

Ilpaxmuueckasn
paboma Ne7 n5.2

Tecmosoe
3a0anue n.6.1
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M7

YMEHHE CaMOCTOATENBHO OIIEHUBAThH H
MIPUHAMATH PEIICHUS, OTIPEIEISIOIINe
CTPaTerwi0 TOBENEHHS, C Y4YETOM
TPaXTAHCKUX ¥ HPABCTBEHHBIX

LEeHHOCTEH

M3

BJIaJICHUE SI3BIKOBBIMH CPEICTBAMHU -
YMEHHE SCHO, JIOTMYHO W TOYHO
u3jgaraTb ~ CBOKO  TOYKY  3PCHHUS,
WCTIOJIb30BaTh aJICKBATHBIC SI3BIKOBBIE
cpezncTBa

117

c(hOpMHUPOBAHHOCTH MPEJCTABICHUI O
mpoleccax M SBICHUAX, HMEIOUINX
BEPOSITHOCTHBII Xapaxrep, 0
CTaTHUCTUYECKUX 3aKOHOMEPHOCTSIX B
pealbHOM  MHpe, 00  OCHOBHBIX
MNOHATHSX ~ JJEMEHTapHOH  TEOpuu
BEPOSITHOCTEW; YMEHHU HAXOOUTh H
OLIEHUBATh BEPOATHOCTH HACTYIUICHUS
COOBITHIA B MIpOCTENIINX
MPAKTHUYCCKUX CUTyallusAX U OCHOBHBIC
XapaKTCPpUCTHUKU CHy‘-IﬁfIHLIX BCJINYHH

18

BJIaJICHUE HAaBbIKAMU HCIIOJIb30BAHUS
TOTOBBIX KOMIIBIOTEPHBIX HPOrpaMm
MIpH PEIIeHUH 3a/1a4

Tema 2.2.
DIIeMEHTHI
TEOPUH
BEPOSITHOCTEU U
MaTEeMaTHYECKOM
CTaTHCTHUKH.

JI3

c(hOopMHPOBAHHOCTH YMEHUH
NPUMEHSTh MOJYYeHHBIE 3HAHUS TNPH
peLICHUN Pa3INYHbIX 33734

J14

c¢(hOpMHUPOBAHHOCTh MPEJCTABICHUIN O
MaTeMaTuKe KaK 4acTH
o011e4enoBeYecKoit KYJIBTYPBI,
YHUBEPCAJILHOM SI3BIKC HayKH,
MO3BOJISIFOIIIEM OITUCHIBATh U HM3ydaTh
peasbHbIC MPOLIECCHI U SIBIICHHSI

M4

FOTOBHOCTH M CHOCOOHOCTH K
CaMOCTOSATEIBLHOM
WHPOPMAIMOHHOIO3HABATEIHHOM
NESITENBHOCTH, BIAJEHUE HaBBIKAMHU
MOy YEeHUS HE00X0IMMOM
nHpOpMAIUK W3 CIIoBapeill pasHBIX
TUTIOB, YMEHHE OPUCHTHPOBATHCS B
PasIUIHBIX HCTOYHHUKAX
MH(POPMAIUH, KPUTHIECCKHA OIICHUBATH
W HHTEPIIPETHPOBATh HH(OPMAIHIO,
MOJIy4aeMyIo U3 Pa3IMdHbIX

HCTOYHHUKOB

Ipaxmuuecxas
paboma No8 nj.2

Tecmosoe
3a0anue n.6.1
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c(hOopMUPOBAHHOCTh MPE/CTABICHUHN O
IpolLeccax M SBICHUSAX, HMEKIIUX
BEPOATHOCTHBIN Xapakrep, 0
CTaTUCTUYECKUX 3aKOHOMEPHOCTIX B
peadpHOM  MHpE, 00 OCHOBHBIX
MOHATUSX  JJIEMEHTAPHOM  Teopuu
BEPOATHOCTEN; YMEHUN HAXOIWUTh HU
OIICHUBATh BEPOSTHOCTH HACTYIUICHUS
COOBITHI B MIPOCTEUIINX
MPaKTUYECKUX CUTYALUsIX U OCHOBHBIC
XapaKTEePUCTUKU CIIYYaMHBIX BEJIMYUH

18

BJIa/ICHNE HAaBBIKAMHU MCIIOJIb30BaHUS
TOTOBBIX KOMIIBIOTEPHBIX MpPOrpaMm
TIpU pelIeHUH 3a/1a4

Pa3nen 3. I'eomeTpus.

Tema 3.1.
IIpsimble u
IIJIOCKOCTH B

MIPOCTPAHCTBE

J3

c¢(hOopMUPOBAHHOCTh YMCHHI
IMPUMCHATL IMOJTYYCHHBIC 3HAHUA IIPU
PCUICHUH pA3JIMYHLIX 3aaa4

J4

cpOpMHUPOBAHHOCTD MPEACTABICHUIT O
MaTeMaTUKe KaK 4acTH
o011e4enoBeYecKoit KYJIBTYPBI,
YHUBEPCAJILHOM SI3BIKC HayKH,
IMMO3BOJIAIONIEM OIMCBIBATHL U U3YYaTb
pealibHbIE MTPOLIECCHI U SBICHHUS

M4

FOTOBHOCTh M CIIOCOOHOCTh K
CaMOCTOATENIbHOU
WHPOPMAIMOHHOIO3HABATEIBHOM
JICATSIIbHOCTH, BJIAJICHUE HaBBIKAMH
MOJTYYCHUS HEO0XOAMMOK
uHpOpMAIUK M3 CJIoBapeil pa3HbIX
TUTIOB, YMECHHUE OPUCHTHPOBATHCS B
Pa3IUIHBIX HCTOYHHKAX
WHPOPMAITUH, KPUTHYECKH OICHUBATH
W HHTEPIIPETHPOBATh HH(OPMAIHIO,
MOJIy4aeMyIo U3 Pa3ImdHbIX

HCTOYHHUKOB

16

BJaJICHUE OCHOBHBIMH MOHSTHUSMH O
TUTOCKHUX u MPOCTPAHCTBEHHBIX
reOMETPHUYECKHX ¢burypax, ux
OCHOBHBIX CBOWCTRBAX;
c(hopMuUpPOBaHHOCTH YMEHUS,
pacro3HaBaTh Ha YEPTEKaX, MOJCIAX
U B peaJlbHOM MHUpPE T'€OMETPUYECKHUE
(Guryppl; TpUMEHEHHE W3yYEHHBIX
CBOWCTB TeOMETpHUYECKHX (uryp u
dhopmyn TUTS pereHus
TeOMETPUYECKNX 3amad W 3a7ad C
MPAKTHYECKUM COACpPKaHUEM

Yemuwuii onpoc
n.5.1
IIpaxmuuecxas
paboma No9 n5.2

Tecmoesoe
3a0anue n.6.1
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Tema 3.2.
Koopnunats! u
BEKTODBI.

2

c(hopMUPOBaHHOCTH OCHOB
JIOTUYECKOTO, aITOPUTMHYECKOTO H
MaTeMaTHYECKOTO MBIIILICHHUS

M2

YMCHHE TMPOIYKTHUBHO OOLIAThCS H
B3aUMOJICUCTBOBAT B  MpOIIECCe
COBMECTHOM JIeATCILHOCTH,
YYUTHIBATh MMO3UIUN TIPYTHUX
YYaCTHUKOB JIESITEILHOCTH,

3¢ pexTUBHO pazperaTh KOHPIHKTHI

Yemmuwiti onpoc
n.5.1

ITlpakmuueckas
paboma Nel(

ns.2

Tecmoesoe
3a0anue n.6.1

I16

BJIaJICHWE OCHOBHBIMH MOHATHSAMHU O
TUTOCKHAX u MPOCTPAaHCTBEHHBIX
TCOMETPUYCCKUX ¢urypax, ux
OCHOBHBIX CBOMCTBAX;
c¢(hOpMUPOBAHHOCTh YMEHHS,
pacro3HaBaTh Ha 4YepTekax, MOACIAX
U B peajbHOM MHpE T€OMETPHUECKUE
(Guryppl; TpUMEHEHHE W3yYEHHBIX
CBOICTB TeoMeTpUYecKux ¢GUryp u
dhopmyn TUTS penreHus
TreOMETPUYECKUX 3alad M 3ajad C
MPAKTUYECKUM COJICPKAHUEM

Tema 3.3.
MHoOrorpaHHuku
U KpYIJIbIE TENa.

J3

c(hopMHUpPOBaHHOCTH YMEHHI
NPUMEHSATh TOJTYyYCHHBIC 3HAHUS IIPH
pELIeHUH PA3InYHBIX 33/1a4

J4

c¢(hOpMUPOBAHHOCTh MPEJCTABICHUIN O
MaTeMaTuKe KaK 4acTH
o011e4enoBeYecKoit KYJIBTYPBI,
YHUBEPCAJILHOM SI3BIKC HayKH,
MO3BOJISIFOIIIEM OITUCHIBATh U M3ydaTh
peabHbIC MPOLIECCHI U SIBIICHHS

Ml

YMEHHE CaMOCTOSTEIILHO OIPENEIATh
eI JEATENbHOCTH M COCTABJIATH
IIJIaHBI JIeSATENbHOCTH;
CaMOCTOSITEIILHO OCYLIECTBJIATH,
KOHTPOIIUPOBATh M KOPPEKTUPOBATH
JIeATEIbHOCTh;,  HUCIOIb30BAaTh  BCE
BO3MOYKHBIE pecypcebl JUIS
JIOCTHXKEHMSI MOCTABIEHHBIX LENeH U
pealM3allii IUIAHOB JIESATEIIBHOCTH;
BBIOMpATh yCIIENIHBIE CTPAaTETHH B
Pa3INYHBIX CUTYaLHAX

M9

BJIaJICHUE HABBIKAMH MO3HABATEIbHOU
pedexkcun KakK OCO3HAHUSA
COBEPIIAEMBIX JIeUCTBUI u
MBICIIMTECIBbHBIX Impoueccos, ux
pe3ynbTaTOB M OCHOBAaHUM, TIpaHUI]
CBOEr0 3HAaHUS WM HE3HAHUS, HOBBIX
MIO3HABATENbHBIX 3324 U CPEICTB UX
JIOCTHKEHHUS

Yemmuwuii onpoc
ni.l
Ipaxmuuecxas
paboma Nel |
nd.2

Tecmosoe
3a0anue n.6.1
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BJIQJICHUE OCHOBHBIMHU TOHSITUSIMU O
TUTOCKUX u MPOCTPAaHCTBEHHBIX

TEOMETPHUYECKUX ¢burypax, 170
6 OCHOBHBIX CBOMCTBAX;
c(hopMUPOBaHHOCTH YMEHHS,

pacrmo3HaBaTh Ha 4yepTexax, MOAEIAX
U B peajbHOM MHpE IeOMETPHUYECKHe
¢urypsl; npuMeHeHHEe U3yYCHHBIX

CBOWCTB TeoMeTpHuUecKux (uryp u
dhopmyn TUTS pereHs
TEeOMETPUYECKUX 3aJad M 3ajad C
MPAKTHYECKUM COACPKAHUEM

4 OnucaHnue npoueaypsl OeHUBaHUA

Pesynabrarel  oOyuenus no  gucuumiuHe — bI1.04  Maremaruka,  ypoBeHb
c(OPMHPOBAHHOCTH KOMIIETEHIIMI OLEHUBAIOTCSA IO YEThIpeX OaJbHOW IIKajde OLEHKAMH:
«OTIUYHOY, «XOPOILIO», KYJOBIECTBOPUTEIBHOY, «HEYIOBICTBOPUTEIILHOY.

Texymas arrecrauus no aucuuminHe bI1.04 MartemaTnka HpPOBOAUTCS C IIEJIbIO
CHCTEMaTHYEeCKON MPOBEPKHU JOCTIKEHUH oOydaromuxcs. OObeKTaMu OICHUBAHUS SBIISIOTCS:
CTENEHb YCBOCHUS TEOPETHUUECKUX 3HAHUM, YPOBEHb OBJAJACHUS MPAKTUYECKUMH YMEHUSIMU U
HaBBIKAMH TI0 BCEM BHJaM Y4eOHOW paboThl, KayecTBO BBITIOJHEHUS CaMOCTOSTEIHHON
pa0oThl, ydeOHass AMCLUMIUIMHA (AaKTUBHOCTh Ha 3aHATHSX, CBOEBPEMEHHOCTb BBIIOJHEHUS
pa3IMYHBIX BHJOB 3aJ@HUM, IIOCEIAEMOCTh BCEX BHJIOB 3aHATUH [0 aTTeCTyeMOH
JTUCIUTIITNHE).

[Tpu mpoBeneHUHM MPOMEXKYTOUHOM aTTECTAllMM OLIEHWBAETCS JIOCTH)KEHUE CTYAEHTOM
3amIaHupoBaHHBIX 1o aucuumiauHe  BI1.04  Maremartuka  pe3ynbTaToB  OOyuyeHUS,
o0ecreynBaoIUX pe3yabTaThl OCBOEHUS 00pazoBaTeIbHOM MporpaMMel B 1enoM. OLeHka Ha
3a4eTe, SK3aMEHE BBICTABIISIETCS C YUYETOM OLEHOK, ITOJIYYEHHBIX IPH MPOXO0KIECHUHU TEKYIIeH
aTrectaluu. BplcuuTeiBaeTcs cpeiHHN Oami ¢ y4eToM OLEHKH, IOJy4YeHHOW Ha 3auere,
9K3aMEHE M OKPYTJISETCS 10 MaTeMaTHYEeCKUM IIpaBuiiaM (B cily4yae CIIOPHOTO pe3ynbTara, Ipu
BBICTABJIEHUH OLIEHKH pelIeHNe TPUHUMAETCS UCXO/sl U3 Pe3ysIbTaTOB 3a4eTa, IK3aMEHA).

Kpurepun oneHnBannsi yCTHOIO OTBeTa
(orleHOUHBIE CpezcTBA: coOeceI0BaHNe)

5 6as10B - OTBET MOKA3bIBAaCT MPOYHBIE 3HAHUS OCHOBHBIX IPOILIECCOB HM3ydaeMOu
MpeAMETHON 00JacTH, OTIMYAETCS TIyOWMHOW W TIOJIHOTOM PACKPBITHS TEMBI; BIAJCHUE
TEPMUHOJIOTHYECKUM amnmapaToM; yMEHHE OOBICHATH CYIIHOCTh, SBJICHHH, TPOIIECCOB,
COOBITHH, J1elaTh BBIBOJBI M 0O0OOIEHHUS, aBaTh apryMEHTHPOBAHHBIC OTBETHI, MPUBOIHUTH
MIpUMEpPHI; CBOOOIHOE BIIaJIEHUE MOHOJIOTHYECKON PeUbi0, JOTHYHOCTh U MOCIEI0BATEILHOCTD
OTBETa; YMEHHE MMPUBOIUTH IPUMEPHI COBPEMEHHBIX TIPOOJIEM U3ydaeMoi 00IacTH.

4 0Gamnia - OTBeT, OOHAPYKUBAWIIUKA TPOYHBIE 3HAHUS OCHOBHBIX IPOIIECCOB
M3y4aeMol MpeaMeTHOW 00IacT, OTIWYaeTCs TIIYOMHOW W TIONHOTOM PAaCKPBITHUS TEMBI,
BIIQJICHUE TEPMUHOJIOTUYECKUM ammapaToM; YMEHHE OOBSCHATh CYIIHOCTh, SIBICHUH,
MIPOLIECCOB, COOBITUH, JeNaTh BBIBOABI M 0000ILEHUS, JaBaTh apryMEHTUPOBAHHbIE OTBETHI,
MPUBOJIUTh TPUMEPHI; CBOOOJAHOE BJIAJEHHE MOHOJOTHYECKOH pPEublo, JIOTHYHOCTh H
MOCJIeI0BATENBbHOCTh 0TBeTa. OJIHAKO JIOMYCKAETCs O/IHA - IBE HETOYHOCTU B OTBETE.
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3 faJj1a — OTBET, CBUJIETEJILCTBYIOLINI B OCHOBHOM O 3HaHHMM NPOLIECCOB M3Yy4aeMOM
MpeAMETHOM 00JIaCTH, OTIMYAIOIIMICS HEJOCTAaTOYHOW TIIYOMHOW M TOJTHOTOH PaCKPBITHS
TE€MbI; 3HAHHEM OCHOBHBIX BOIPOCOB TEOPHH; €1a00 cHOPMUPOBAHHBIMU HABBIKAMHU aHAIM3a
SIBJIGHI/If/'I, nmponeccoB, HEAOCTATOYHBIM YMCHUCM JaBaTb AaApPryMmMCHTHPOBAHHBIC OTBCTHI U
MNPpUBOJUTL MPUMCPBI; HCIOCTATOYHO CBO6OI[HBIM BJIaACHHUCM MOHOJIOTHYECKOM pCYbIO,
JIOTHYHOCTBIO W  TOCJIEIOBATEIbHOCThIO OTBeTa. JlomyckaeTrcs HECKOJIBKO OIIMOOK B
COJIEp’)KaHUU OTBETA; HEYMEHHUE IMPUBECTH MPUMEP Pa3BUTUS CUTYAllMH, MPOBECTU CBS3b C
JIPYTUMHU aclieKTaMu U3ydaeMoil 061acTH.

2 0aja — OTBET, OOHAPYKMBAIOIIWKA HE3HAHHWE IPOIIECCOB M3Yy4aeMOW MpPEIMETHON
o0JacTy, OTIIMYAIOIIMICS HETIYyOOKHM PAcCKpPBITUEM TEMbI, HE3HAHHEM OCHOBHBIX BOIPOCOB
TeOpuH, HeCHOPMUPOBAHHBIMU HABBIKAMHU aHANN3a SIBJICHUM, MPOIIECCOB; HEYMCHHEM JaBaTh
apryMEHTHPOBAHHBIE OTBETHI, CIa0bIM BIIAJICHUEM MOHOJIOTMUECKON peublo, OTCYTCTBHEM
JIOTUYHOCTH U MOCIeI0BaTeIbHOCTH. [loMyCcKaloTCsl cepbe3Hble OMUOKU B COIEPKAHUU OTBETA;
HE3HaHHE COBPEMEHHON MPOoOIeMaTHKH U3y4aeMOi 00IacTy.

Kputepuu oneHuBaHus MUCbMEHHOH PadoThI
(OLIEHOYHBIE CPEACTBA: KOHCIIEKT, CAMOCTOsITEIbHAsI paboTa).

5 6ay10B — CTYZEHT MOJHOCTHIO BBHIIOIHUII pabOTy, TOUYHO OMPEACIUB €€ COJepKaHue
U cocTraBistonie. B morudeckux paccyxIeHusix U 000CHOBAHHUU DPELIECHUS HET MPOOeNoB U
omnOOK, BBIBOABI 000CHOBaHbI. CTYyNEHT BIaJ€€T HABBIKOM CaMOCTOSTENbHOW pabOThl IO
3aJJaHHON TeMe, MEeTOJaMH W TpHEMaMH aHajiu3a TEOPETUYECKUX W/HMIM MPAKTHYECKHX
acrmeKkToB u3ydaeMoil obOsactu. dakTHUECKMX U MaTeMAaTUYECKUX OLIMOOK, CBA3aHHBIX C
MIOHMMaHHEM MaTepHaia, HeT; rpadudyecku pabora ohopmiieHa MPaBUIIBHO.

4 Oanma - paboTa XapakTepu3yeTcs CMBICIOBOM IEIbHOCTHIO, CBSI3HOCTBIO U
MOCTIe/I0BATEIbHOCTBIO M3JI0KEHUS; AonylieHo He Oosiee 1 ommbku mpu pemeHuu. Pabora
BBINOJIHEHA TOJIHOCTBIO, HO 0OOOCHOBaHMS IIaroB pelieHus: HexocTaToyHbl. He Bce BBIBOABI
cAenanbl u/miu 000CHOBaHBI. PaKTUUECKUX OIIMOOK, CBS3aHHBIX ¢ MTOHMMaHUEM Marepuala,
HeT. [lonymiensl oHa-1Be OMKUOKU B 0OPMIIEHUH PaOOTHI.

3 0aJju1a — CTYZEHT NPOBOJIUT AOCTATOYHO CAMOCTOSITENIbHBIN aHAJIN3 OCHOBHBIX 3TAIIOB
U CMBICJIOBBIX COCTaBIISIOLIMX paOOThl; MOHMUMAaeT 0a30Bble OCHOBbI Marepuaina. Perienue
PacKpbITO HE MOJHOCTHIO, 0OOCHOBAHUS LIaroB PEIIEHUs] HEJOCTaTOUHbI. BBIBOIBI HE ClIENaHbl
W/ BBIBOABI HEe 000CHOBaHBI. JlomymieHo He Oosee 2 OomMOOK B pemieHuH, 0hopMIECHUH
paboThI.

2 Oanna - pabora mpexacraBiseT co0Ooil pemieHne 0e3 Kakux Obl TO HHM OBUIO
KOMMeHTapueB, oOocHoBaHUMU. He packpeiTa CTpyKTypa M TeOpeTHdecKas COCTaBIISIOIIAs
TeMbl. BbiBogbl oTcyTcTByrOT. JlomymieHo Tpu wiM Gojiee Tpex OHIMOOK B pEIIeHUH, B
odopmiieHnn padoTEHI.
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Kputepun BbicTaB/IeHUs] OLIEHKHU CTY/IEHTY HA IK3aMeHe

Omnenka mo
MIPOMEKYTOYHO U
aTTecTalun

XapaKTepI/ICTI/IKa KadyeCTBa C(I)OpMHpOBaHHOCTI/I KOMHCTCHHI/Iﬁ

«3a4TeHOY /
«OTJIUYHO»

CryneHt aeMoHCTpUpyeT c(HOPMHUPOBAHHOCTh AWCLMIUIMHAPHBIX KOMIICTEHIMH Ha
MPOABUHYTOM YPOBHE: OOHAPYKHBAET BCECTOPOHHEE, CUCTEMAaTHUECKOE U TITyOOKOe
3HaHHE YYeOHOTO MaTepuana, yMeeT TECHO YBS3bIBATH TEOPHIO C TPAKTHKOM,
CBOOOJIHO CIIpaBIsieTCs C 3a/layaM¥, BONPOCAMH W JAPYTMMH BHIAMH MPUMEHEHUS
3HaHUH, TpUYEM He 3aTPyIHSAETCS C OTBETOM IpU BUAOU3MEHEHUM 3aJlaHUi,
MPaBUWIBHO OOOCHOBBIBAET NPUHITOE pELICHHE, BIAAEET Pa3HOCTOPOHHUMU
HaBBIKAMHU U IPUEMaMHU BBIIOIHEHHSI IPAKTUYECKUX 3a7a4.

«3a4TEeHOY /
«XOPOIIIO»

CryneHT aeMOHCTpUpyeT c(OPMHPOBaHHOCTh TUCHUIUIMHAPHBIX KOMIIETEHIIMH Ha
0a30BOM YpOBHE: OCHOBHBIC 3HAHHSA, YMEHHS OCBOCHBI, HO JOMYCKaIOTCS
HE3HAYNTEIbHbIE OIMMOKH, HETOYHOCTH, 3aTPyAHECHUS TIPH aHATUTHYECKUX
onepauusx, IEPeHoce 3HaHUN U YMEHUI Ha HOBBIE, HECTAHAAPTHBIE CUTYaLUU.

«3a4TEeHOY /
«yIIOBIIETBOPHT
€IILHO»

CTyIeHT AeMOHCTpUpYeT cHOPMUPOBAHHOCTH JWCIMIUTMHAPHBIX KOMIIETEHIMH Ha
IIOPOTOBOM YPOBHE: UMEET 3HAHUSA TOJBKO OCHOBHOT'O MaTepHuaia, HO HE YCBOMII €TO
JeTalnel, B XoJie KOHTPOIBHBIX MEPONPUATHH JOITyCKAIOTCS 3HAYUTEIhHBIE OITUOKH,
HEIOCTaTOYHO NPABUIILHBIE

(hopMyITMpPOBKH, HApPYIIEHUS JIOTUYECKOW TIOCIEOBATEILHOCTH B H3JIOKEHUH
[IPOrPaMMHOI0  MaTepualla, HCHBITBIBAET  3aTPYAHEHUS IPU  BBIIOJHEHUU
MPAaKTUYECKUX paboT, MPH ONEPUPOBAHUN 3HAHUSIMH M YMEHHSAMH IIPH UX MEPEHOCE
Ha HOBBIE CUTYall1U.

«HE 3a4TeHO» /
«HEYJOBJICTBOP
HUTEIBHOY

CTyIeHT AeMOHCTpUpYeT cHOPMUPOBAHHOCTH JWCIMIUTMHAPHBIX KOMIIETEHIMH Ha
YPOBHE HM)KE€ IIOPOIOBOIO: BBISBIISIETCS IIOJHOE WIH IPAKTHYECKH IIOJHOE
OTCYTCTBHE 3HAHUN 3HAYUTEIBHOM 4YacTHM NIPOrpaMMHOIO MaTepuasna, CTYIEHT
JIOTTYCKAeT CYIIECTBEHHBIE OIIMOKH, HEYBEPEHHO, C OONBIINMH 3aTPyIHEHUSMHU
BBINOJIHSIET IPAKTUUECKUE PaOOThI, YMEHHUS M HABBIKA HE COPMHUPOBAHBI.
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5. HpI/IMepLI OLCHOYHBIX CPEACTB JIsl IPOBCACHUA Telcymeﬁ arTrecranuun

5.1 Bonpocsl 1151 codeceoBanus (YCTHOTO O1poca):

1.

Kakwue uncna Ha3pIBaloT APOOHBIMU?

Kakyro TOuyky Ha3bIBalOT TOYKOW MakcMMyMa (GQYHKIHH? TOYKOW MHHUMyMa
byHKIAA?

Kakoii norapudm Ha3pIBAIOT ACCITUYHBIM?

Kakue ¢urypbl BXOAST B CIIUCOK OCHOBHBIX TIOHATUH CTEPEOMETPUU?
HazoBuTe n3BecTHBIE BaM TPOCTPAHCTBEHHBIE (PUTYPHI.

W3 kakux Guryp cocTout nmoBepxHoCcTh MHOTOrpanHuka? Kak ux Ha3piBatoT?
Uro Ha3bIBaIOT pedpaMu MHOTOTpaHHKKA? BepmuHaMu MHOTOrpaHHUKA?
Uto Ha3BIBAIOT MPU3MOI?

Uto Ha3BIBAIOT BHICOTOW MPU3MBbI?

UTo Ha3bIBAIOT IJIOMIAbI0 OOKOBOM MOBEPXHOCTH MPU3MBI?

Uto Ha3bIBalOT Napajuieienuneiom?

Urto Ha3bIBaOT UpamMuaon?

Kaxkoe Teno Ha3piBatloT KOHYycOM?

Uro Ha3bIBaIOT cepoii?

Urto Ha3bIBaIOT mIapom?

UTo Ha3bIBAIOT AMAMETPOM HIapa?

Urto Ha3piBatoT 00bEMOM Tena?

Martemartuka B ObITY: IPaKTHUYECKOE MPUMEHEHHE.

3HAUMMOCTh MaTEMaTHUECKHUX 3HAHUHN ISl pa3HBIX MPOQPECCHid.

HpI/IMeHeHI/Ie MATEMAaTHKHU B TCXHOJOTHYCCKUX MHHOBAIIUAX.

5.2 Ilpumepsl NpaKTHYECKUX padoT

IIpakTnyeckas padora Nel. [Ipocreiimme TeKCTOBBIE 3a/1a4H.

Kaxnpiii nenb Bo Bpemsi KoHpepeHiun pacxoayercss 90 mMakeTHKOB yasl.
Kondepennus mmurcs 9 nueit. B mauke was 50 makerukoB. Kakoro HamMmeHBIIETO
KOJIMYECTBA MTAYEK Yasi XBATUT HA BCE THU KOH(PEPECHITHH?

a. 17
b. 25
c. 81
d. 50

Ha nenp poxnaeHus monaraercss AapUTh OyKeT M3 HEYETHOTO YHMCIIAa I[BETOB.
Tronenansl crosT 35 pyOnelt 3a mryky. Y Banm ects 160 pyOmeir. M3 kakoro
HanOOJIBIIET0 YHCIA TIONBIIAHOB OH MOXKET KYITUTh OyKeT Maiiie Ha IeHb pOKIeHUA?
a. 7
b. 3
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c. 9
d 11

Ha aBro3anpaBke kiaueHT otnan kaccupy 1000 pyOneit m 3amun B O6ak 24 nutpa
Oocm3unHa. llena OensunHa 36 pyOmeir 3a autp. Ckonbko pyOnei cmaum JOJKEH
MOJTYYUTh KJIMEHT? 4. YCcTaHOBKA IBYX CUETYMKOB BOJIBI (XOJIOAHOM U TOPSYEH) CTOUT
3300 pyOneit. JIo ycraHOBKM CUYE€TUMKOB 3a Boay Iutatwiu 800 pyOiiel exeMecsdHo.
[Tocne ycTaHOBKHM CUETYMKOB €)XeMecsyHasl oIiaTa BOJbl craja cocTaBisTh 400
pyOneit. Uepe3 kakoe HAUMEHbIIIEE KOJTUYECTBO MECSIIEB IKOHOMHUS MO OIUIATE BObI
MIPEBBICUT 3aTPATHI HA YCTAHOBKY CUETYHKOB, €CIU Tapu(bl Ha BOAY HE U3MEHSTCS?

nayke 500 muctoB Oymaru dopmara A4. 3a Henmemo B oduce pacxomyercs 1200
muctoB. Kakoe HamMeHbIee KOJUYECTBO MaueKk OyMaru HY>KHO KynuTh B oduc Ha 4
Heznenu?

IIpakTuyeckas padora Ne2. @®yHkuum u rpapuku

1. I'paduxy (1)§HKHI/II/I Y = NPUHAJIC)KUT TOYKA

X

a) A(-6;3)
b) B(8;2)

c) C(-3;-6)
d) D(2;-8)

2. I'papuxom pyHKIMM y = X3 gBusieTcs

a)

['unepbona

b) IlapaGoia

c)

[Ipsamas

d) KyOuueckas napabomna

3.

Jlana nenas panunonansHast GpyHkuus f(x) = 3x12 — 2x — 1 Beraucnuts f(2)...

IIpakTnyeckas padora Ne3. MHOrOrpaHHHUKH U KpYIJIbIe TeJIa

KOTOpOH paBHa

a) 45

b) 54
c) 28
d) 60

Haiignre 00BEM npaBUIIbHOM YETHIPEXYTOIBHON MTHUPAMHU/IBI, CTOPOHA OCHOBAHHS

6

’a 00KOBOE PeOPO paBHO

41



2. Jlanb! 1Ba mapa ¢ paauycamu S u 1. Bo cKoIbKO pa3 IiIomaib MOBEPXHOCTH OOJIBIIETO
mapa OOoJIbIIE TUTOIIAIH TOBEPXHOCTH MEHBIIIETO?

22
24
25
19

3. Jlaubl 1Ba MUIHHIpA. Paguyc OCHOBaHUS M BHICOTA TIEPBOTO PaBHBI COOTBETCTBEHHO 9 U
8, a BToporo — 4 u 9. Bo ckoiibko pa3 00bEM mepBoro MuIMHApa 0osbiine 00béMa BTOporo? a) 4.5
b) 25

c) 35
d 15

4, B ocHOBaHUM NPSIMON TPU3MBI JIEKUT IPSIMOYTOJIbHBIA TPEYTOJIBHUK, OAVH U3 KaTETOB

KOTOPOTO PaBeH 5, a THIIOTEHY3a paBHA Haiinute 006EM npu3Mbl, ecitu e€ BbIcoTa paBHa 2. a) 35
b) 18
c) 28
d) 30

5. Hanbl nBa koHyca. Pagnyc ocHOBaHUS 1 BBICOTA IEPBOI'O KOHYCA PaBHBI
COOTBETCTBEHHO 3 1 4, a BToporo — 6 u 6. Bo ckonbko pa3 006EM BTOpOro KoHyca Ooubie 00bEMa
nepBoro?

a) 2

b) 4
c) 5
d) 6

IIpakTuyeckas padora Ne4. OcHOBBI TPUTOHOMETPUH

1.  Cunyc OBOIHOTO yria paBeH...
a) x—x;
b) x—x;

1
c) 2(1—coscos?2x).

2.  Kocunyc nBoitHOTO yria paBeH...
a) CO0s?X sin?x;
b) 2SinXcosx;
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3.

a)
b)
o)

d)

4
Boraucnute tga, ecnmua 7 = wu 0(a("_ 2

Wl | W h|uwh|wv

IIpakTnueckas padora Ne5. IIpousBoaHas v €€ npuMeHeHNe

1.

MarepuaiibHast TOYKa JBHIXKETCS IPSMOJIMHEHHO 110 3aKOHY X — PacCTOSHHUE OT TORR
OTCUeTa B METpax, t — BpeMs B CEKYHJIaX, H3MEPEHHOE C Havaja JBrokeHus). Haiinure
€e CKOpocTh (B M/C) B MOMEHT BpeMeHu t = 9 c.

MarepuanbpHas TOYKa JBHKETCA IPAMOJMHENMHO IIO 3aKOHY (rme
X — PAcCTOSHUE OT TOYKH OTCUETa B METpax, t — BpeMs B CEKyHJIaX, U3MEPEHHOE C
HavaJia IBWKeHus ). Haliure ee ckopocTh B (M/C) B MOMEHT BpeMeHH t = 6 C.

MarepuanbHasi TOUYKa ABUXKETCS IPSIMOJIMHEWHO 110 3aKOHY
(rme X — paccTosHUE OT TOYKH OTCYETa B METPax, t — BpeMs B CEKyH/IaxX, H3MEPEHHOE
¢ Hauana aBuxkeHus ). Haiiaure ee ckopocTh B (M/C) B MOMEHT BpeMEHHU c.

MarepuanbHas TOYKA ABHXKETCS MPSMOJIMHENHO IO 3aKOHY (rme
X — PAacCTOSHHME OT TOYKU OTCYETAa B METpaxX, t — BPEMs B CEKyHIaX, U3MEPEHHOE C
Hauana JBWXKeHHs ). B kakoil MOMEHT BpeMeHM (B CEKyH/ax) ee CKOpPOCTh Oblia paBHa
3 m/c?

MartepuanbHas TOUKa ABUKETCS MPSIMOJIMHENHO 110 3aKOHY (rme
X — PacCTOSIHHE OT TOYKH OTCYETa B METpax, t — BpeMs B CEKYHJIaX, U3MEPEHHOE C
Havayia JBWKEHUs ). B kakoii MOMEHT BpeMeHHU (B CEKYHJIaX) €€ CKOPOCTh Obljia paBHA
2 m/c?

IIpakTuyeckas padora Ne6. UnTerpan u ero npuMeHeHue

1.

Ha pucynke n3zo0paxén rpaduk HeKOTOpor (pyHKUIMHU (ABa Nyya ¢ obuwein HayanbHoOM

Toykon). lMonb3yacb pucyHkom, Bblumcamute F(8) - F(2), roe F(x) — opHa u3
nepBoobpasHbIxX
VA
|
NN
o 1 3 g x

dyHKunm f(x).
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a) 5

b) 6
c) 7
2. Ha pucynke n300pakén  rpaduk byHKIIH y = ().
DyHKIUA

— oJiHa U3 nepBooOpazHbIX pyHkmu y = f(x). Haiiaure
IUTONIA b 3aKPAIICHHON (QUTyPBHI

W,

h 4

|
i
|
I
A
|
|

|

|

|
1

=y

(-1 ] -9 [o] B
a) 6
b) 2
c) 1
d) 3
3. Ha pucynke n300paxén rpagux HekoTopor ¢pyHkuuu y = f(x). OyHkuus

— ozHa U3 nepBoodpazubx Qpynkuuu f(x). Haiinure
TUIOINA/b 3aKPAlICHHOU (DUTYPHI.

Ha pucynke nzobpaxen rpadguk HeKOTOpOH (yHKIIMH

ITonb3ysCh PUCYHKOM, BBIUMCIUTE ONPEACICHHBIA HHTErPaJl

IIpakTuyeckas padora Ne7. KomOunaropuka

1. CKoJBKO CIIOB MOKHO TIOJIYYHTh, IIEPECTaBIIsIs OYKBHI B cloBe ['opa
a) 24
b) 8
c) 5
d) 12
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2. CKOJBKUMH CIIOCOOAMHU MOXKHO PacCcaguTh 5 YeIOBEK 3a CTOJIOM?

3. Y Mmamsbl 2 s610ka u 3 rpymu. Kaxnaelii 1eHs B Te4eHHE S5 THEH MOAps OHA BBIAACT IO
onHOMY (ppyKTy. CKOJTBKMMH CITIOCOOAMU 3TO MOKET OBITH CAETaHO?

a) 10
b) 3
c) 2
d) 5

4. B cyBeHHUpHOM Marasuse npojaartcs 6 BUI0B Kpyxkek. CKOJIbKO eCTh ClIOCOO0B BHIOpATh
4 pa3nbie?

a) 6
b) 9
c) 7
d) 10
5. B rpynme mno asHrnmiickomy s3bIKy yuutca 11 denmoBek. YuurTenb BbIOHpaeT
IIPOU3BOJIBHOTO YYEHHMKA I10 KypPHAJIY U Ha3HA4YaeT €ro CTapoOCTOMW IPYIIIbI, I1OCIE YEro

CHOBa BBIOMpAET MPOU3BOJILHOTO YYEHUKA W HAa3HAYAET €ro CTHPaTh ¢ JOCKU. CKOIBKO y
YUHUTENs CIIOCOOO0B clienaTh CBOM BbIOOp?

a) 91
b) 121
c) 100
d) 111

IIpakTyeckas padora Ne8.
DJIeMeHThI TeOpUHU BEPOSITHOCTEH M MATEMaTHYeCKOH CTaTHCTHKH

1. B cnyuaiiHOM »5KCIEpUMEHTE CHMMETPHUYHYIO MOHeTy OpocaroT 2 paza. Haiinure
BEPOATHOCTH TOTO, YTO OPEJ BBINAAET POBHO | pa3

a) 0.5
b) 0.25
c) 0.34
d) 0.4

2. Ha kaxnaeie 1000 sneKkTpUYecKHX JaMIIOYeK NTpHXOAUTCsS S5 OpakoBaHHBIX. Kakoma
BEPOATHOCTh KYNHUTh HMCHPABHYIO JIAMIIOYKY

a) 0.565
b) 0.871
c) 0.995
d) 0.6

3. B uemmmonare mo ¢yrbony ydactByroT 16 KOMaHHI, KOTOpbIE KepeObeBKOM
pacnpenensitorces Ha 4 rpynnsl: A, B, C u D. KakoBa BeposITHOCTh TOro, 4TO KOMaH]ia
Poccun He monagaet B rpynny A?
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4.

5.

a) 0.75
b) 0.65
c) 0.25
d) 0.70
B ciydaiiHOM 3KCIIEpUMEHTE CHUMMETPUYHYIO MOHETy OpocaroT Tpwxkibl. Halinute

BCPOSITHOCTB TOro, 4To OpéJ'I HC BBIIIAACT HU pasy.
a) 0.125

b) 0.105
c) 0.103

B ypae 9 kpacHbIX, 6 KENTHIX U 5 3en€HBIX WapoB. M3 ypHbI Hayraj 10CTarOT OJUH LIap.
Kakosa BEPOSATHOCTD TOTO, 4TO 3TOT niap OKaXKeTcs KENTHIM?

a)o0.1

b) 0.2
c) 0.3
d) 0.25

IpakTuyeckass padora Ne9. IIpsiMmbie ¥ MJIOCKOCTH B IPOCTPAHCTBE

1. Ilpamyto, nepneHANKYISIPHYIO 000N MPSIMON B IIIOCKOCTH, Ha3bIBAIOT. . .

d) HaKJIIOHHOM K MJIOCKOCTH;
b) mepreHAUKYIAPOM K TIOCKOCTH,
C) cexyei;

d) mydom

2. TlapayuienbHBIMHU Ha3bIBAIOT IJIOCKOCTH, ...

a) He UMEoIIHe OONUX MPSMBIX;
b) y KOTOpBIX OJ1HA OOIIAs TOUKA;
C) y KOTOPBIX JIBE OONIUX TOYKH;

d) He uMerolMie HU OJHOM OOIICH TOYKH.

3. IIpsiMble, IMErOIIINE OJTHY OOIIYIO TOYKY, HA3BIBAIOT. . .

a) CKpEIIHBAIOIIUMHUCS;
b) mnepecekarommmucs;
C) mapauIeIbHBIMU;

d) coBmagaromuMu.

4. ]JIBe MJI0CKOCTU COBMAAAIOT, €CJIM OHH UMEIOT. . .

a) J1Be OOIIMX TOYKH,

b) omuy oOryto npsmyro;
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C) Tpu OOIIMX TOYKH,

d) oxny 0OIIyIO TOUKY.

5. JIse HakioHHBble, anuHOM 10 cM oOpasyror Mexay coboit yrom B 60 rpamycos.

Paccrosaue MCKAY UX MPOCKIUAMU Ha IINIOCKOCTH paBHO...

IpakTnyeckas padora Nel(). KoopanHaTbl M BeKTOPBI

1. Haiinure nmuay BekTopa (6; 8).
a) 8
b) 10
c) 6
d) 9

2. Haiinure KBagpat IJIMHBI BEKTOPA

a) 4
b) 6
c) 8
d) 4

K4

3. Haiimute yron mexxay Bekropamu 1 OTtBer naiiTe B rpaaycax
a) 45
b) 30
c) 20
d) 10

A.

Haitaure opnuHaTy TOUKH

4. Bextop c xonnom B Touke B(5; 3) mmeer xoopauHatel (3; 1).
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dp = -T';H
A..- :
|
! -
0 .
a) 1
b) 0
c) 2

o

5. Haiinure ckamsipHoe mpousBeieHUe BeKkTopo 1

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

6. HpI/IMepr OLICHOYHBIX CPEACTB IAJH NPOBECACHUSA HpOMeHCYTO‘lHOﬁ arrecTanumu

6.1 IIpumepbl TeCTOBBIX 3aIaHUI

I o

10.
11.

12.
13.

Haiinute 3Hauenue Beipakenus 3,5 - 6,6 + 1,3.
Haiinure 3nauenue Boipakenus 4,7 - 8,5 — 4,95.
Haiinure 3mauenue Beipakenus (1,2 + 2,3) - 28.
Haiinure 3mauenue Beipakenus (3,1 + 1,4) - 6,2 + 0,4.
Haiinure 3Hauenue Boipaxkenus 2,8 + 1,92: 1,6.
Haiinure 3HaueHue BhIpAXKEHUS 4% +12 % +3 %

Haiinute 3HaueHne BhIpAXKEHUS
1 1
. (2 11 —) %19
Haiinure 3HaueHue BoIpaXeHUs \~ 4 4

4 4 1
. 15 * ( ————— )
Haiinure 3HaueHmne BoIpaskeHus 5 15 3
2,3
N (1243)+ 24
Haiinure 3HaueHue BoIpaKeHUA\ 3 8
Hailinute kopeHs ypaBHeHHs 2 + 9X = 4X + 32
Haiinute xopens ypaBaenus 10x — 4 = 10 — 4x

Haiinute kopens ypaBHeHUs 6 — 2x = 3x — 9
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14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

24.

25.

26.

27.
28.

29.

30.

31.
32.

33.
34.
35.
36.
37.
38.

Pemmmre ypaBuenue x? + 10x + 21 = 0. Ecnu ypaBHeHue umeer 60see 0HOTO KOPHS, B

OTBCTC YKAXUTEC MEHBIIINH U3 HUX.

Haiinute xopens ypaBHeHus X2 + 8 = 6x . Ecnu ypaBHeHnue umeet 0osiee 0HOTO KOPHS, B

OTBCTC YKAXXUTC MEHBIIINH U3 HUX.

Haiinure kopenb ypaBHeHus x2 = 10X — 16. Eciu ypaBHeHHE uMeeT 0oJiee OJTHOTO KOPHS, B

OTBCTC YKAXKUTC MEHBIITNN U3 HUX.

Pemmmre ypaBuenue x2 — x = 0. Ecnu ypaBHeHHe umeer 6ojee OJHOTO KOPHS, B OTBETE

YKaXHUTE OONBIINI U3 HUX.

Pemmmre ypaBuenue x2 — 9 = 0. Ecnu ypaBHeHue umeeT 0ojiee OJHOTO KOpHS, B OTBETE

YKaXHUTE OONBIINI U3 HUX.

Pemmure ypaBHenune x2 — 4 = 0. Eciu ypaBHeHHe uMeeT 0oyiee OJHOTO KOPHSI, B OTBETE

YKaXXHUTE OOJIBIINI U3 HUX.

Pemte ypaBHenue x? = 16. Ecnu ypaBHeHue mmeer Oojiee OJHOrO KOpPHs, B OTBETE

yYKaKuTe OOJIbIINI U3 HUX.

Pemnte ypaBHenue x? = 36 . Eciu ypaBHeHue umeeT Oosee OJHOTO KOpPHS, B OTBETE

yYKa)KuTe OOJIbIINI U3 HUX.

Haiigure 3HaueHue BeipaxeHus V24 - V6

Haninure 3HaYCHUE BBIPAXCHUS
y V32
HaI/I,I[I/ITe 3HAUCHUC \/E Bpra)I(eHI/IH
y V180
Haiinure 3HAYCHUE 5  BBIPAXKCHUA
5
22 V32

Haiinure 3HaueHne BBIPAXKEHHUS 2

290 - V10
Haitgure 3HaueHne BbIpaXEHUs >

V355
Haiinure 3HaYeHHE BBHIPAKEHUS V5-33

Vel
Haiinure 3HaueHWE BhIpaKEHUS V3-22

(6v2)°
HalinuTe 3Ha4YeHNE BBIDAXKEHUS 24

(8v3)°

HaiinuTe 3HaueHUE BBIpAXKEHUS 48

Haiinure 3nauenue Boipaxkenus 2 - (—1)3+5- (—1)4

Haiinure 3nauenue Boipaxenus 6 - (—1)2+ 4 - (—1)5.

Haiinute 3nauenue Boipakenust —1 * ((—10)3+ (—10)2+ (—10)9).

Haiinure 3Hauenne Beipakenus (—10)*+ (—10)3+ (—10)0.
Haiinute 3Hauenue Beipakenus 4 - 103+ 5 - 102+ 6 - 101,
Haiinure 3Hauenue Beipakenus .4 - 1034+ 7 - 10248 - 101

Haiinute 3Hauenue Beipaxkenus .4,6 - 103+ 2,4 - 102
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39.
40.

41.
42.
43.
44,
45.
46.

47.
48.

Haiinure 3HAYCHUE BBIPAXKEHUS
Hannure 3HAYEHHE BBIPAKCHUS
Haiinure 3HA4YCHUE BBIPAKECHUS

[IpousBoanas pyHkunMu y=4x paBHa...
[IpousBoaHas GyHKIMHU y=-2X paBHa...
[IpousBoanas ¢pynkuuu y=16x-5 paBHa...
[IpousBoanas ¢pynkunm y=-4x+5 paBHa...
[TpousBoHas GpyHKIMH y= 9x2 paBHa...

[IpousBoanas ¢pynkuuu y=5x-1 paBHa...
KocuHycoM Ha3bIBaeTCs ... TOUKH €JAMHUYHON OKPYKHOCTH.
a. aOcmucca
b. opaunara
C. KoopauHaTa
d. 3aTpyaHSIOCH OTBETUTH

49, Tanrenc yria @ onpeacsI€TCsa OTHOICHUEM

sin x
a —
COS X
COoS X
b. ——
sin x
1
c. —
ctgx

d. Her mpaBHJIBHOTO OTBETA

50. Ecmu yrom comepuT @ TpamycoB, TO €ro paJraHHas Mepa paBHA

180 ,
a. g — &
b. aaaéziao

180

_ 0
C. Oléaa—ﬂ"a

d o, =180-a°

51. Ilpu xakux 3Ha4eHMSIX yriia (B rpaJyCHOM Mepe) He CYLIECTBYET TaHTeHC?
a. 0°
b. 180°
c. 90°
d. 120°

52. YcTaHOBUTE COOTBETCTBHUE MCKAY BUJAMH TPUTOHOMCTPHUYCCKUX ypaBHeHHﬁ.

1. TpUroHOMETPHYECKOE YPaBHEHHE, a  2cos®x+3sin? x =—-2cosx
IPUBOJIMMOE K KBaJIPATHOMY '

2. OIHOPOIHOE TPUTOHOMETPHUECKOE b. Sin X +sin 3X =sin 5x —sin X
ypaBHEHHUE

3. Ilpocreiimiee TPUTOHOMETPHIECKOE o 2sin4x= \/§
ypaBHCHHUE '
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4. TpuUrOHOMETPUUYECKOE YPABHEHHUE, PEILIAEMOE 4 2sin 2 —c0os® x =5sin X-cos x
¢ TOMOIIBI0 GOPMYIT MPeoOpa3oBaHUS CYMMBI |
OIHOMMCHHBIX TPUT'OHOMCTPUYCCKUX
(YHKLMIH B IPOU3BEIECHUH

53. Ecnu cymiectByeT Takoe ynciio 7 (Ha3bIBaeMoe MEePHOI0M), UTO JIJISl BCEX X BBIIOIHSIETCS
paBenctBo f(X)=f(X+T) u f(X)=f(X-T), 10 pysxuus y = f(X) naseBaercs ...

MEePUOINYECKOMN

TPUTOHOMETPUYECKON

HEYETHOM

IIPOCTEUILIEH

o0 o

54. Vkaxute QyHKIUIO ¢ TIepuojioM 1 = 27 .
a. y=1tgx

b. y=cosx

C. Yy =arccosx
d y=x°

55. Ha equHUUYHOM OKPYXHOCTH TaHT'€HC — 3TO
a. opauHaTa
b. a6cuucca
C. OTHOIIEHHUE a0CIHCCHI K OpANHATE
d. OTHOILICHWE OpJUHATHI K abcuucce

56. YcTaHOBUTE COOTBETCTBUE:

1 sin 2y+cosix=1 a. OCHOBHO€ TPUT'OHOMETPHUYECKOE
) TOXKAECTBO
2 cos(a + B) = cosa cos § —sin asin f3. b. ¢dopmyna nomoBrHHOTO aprymenTa
a  Shna C. ¢opMyna Cl10KeHHs apI'yMEHTOB
3. 2 1l+cosa
ctg’a —1 d. cdopmyna nBoifHOTO aprymenTa
ctg2a = ——
4 2ctga
57. Cxkarue dynkimu Y = Sin KX mpowusoiiaer, eciu
2
a. k=—-
3
1
b. k==
5
3
c. k==
2
1
d k==
3
58. YcraHOBHTE COOTBETCTBHE MEXKY TPUTOHOMETPUUECKUM YPAaBHEHUEM U €TI0 PElICHUEM
1. sinx=a a X=arcctga+m, neZ
5 Cosx=a p X==arccosa+2m, neZ
3. x=a . x=(-1arcsina+m, neZ
4 Clgx=a q X=arctga+m, neZ
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59. Ilpm a = J2 , Kakoe U3 ypaBHEHUH HE OYJET UMETh PEIICHUs?

a. sinx=a

b. arccosx=a
c. tgx=a

d. ctgx=a

60. O6uacTh onpenencHus GyHKIHUA Y = arcsin X

a. (-11)
b. R
c. [-11]
d Q

61.0panHATON TOYKH €AMHUYHON OKPYKHOCTH Ha3bIBACTCS:
a. KOCHHYCOM
b. xoranrencom
C. cuHyCOM
d. Tanrerncom

62.A0CICCOol TOUYKH eIMHUYHON OKPYKHOCTH Ha3bIBACTCSL:
a. KOTAHI€HCOM
b. cunycom
C. TaHreHc
d. xocuHycoM

63.0OCcHOBHOE TPUTOHOMETPHUECKOE TOMKIECTBO UMEET BU/L:
a. sin®x-cos’x =1
b. sinx+cosx=0
c. sin®+cos?x=1
d. sinx+cosx-1

64.Kaxas u3 QyHKIMI ABIsIeTCS YETHOM:

a. sinx
b. cos x
C. tgx
d. ctgx

65.Ykaxute HEBepHoe yTBepKIeHUE
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66.11poa0/KUTh BeIpakeHHe 2SN X COS X ...

a. Cos 2Xx
b. sin2x
c. tg2x

d. HeT HH OJTHOrO BEPHOTO

67.MHo>xecTBO 3HaUEeHUHN QYHKIMI Yy = sin X, y = COS X SBJISAETCS OTPE3OK:

a. [-1;1)
b. (-1;1]
c. (-1;0)
d. [-1;1]

68.ApKKOCI/IHy'COM Yucjia a Ha3bIBACTCA TAKOC YHUCIIO U3 OTPE3KaA ... KOCUHYC KOTOPOI'O paBCH

’ a. [0;7]

(@]
—
L
3
SN

o
[
N
o
| |

69.ITepron GyHKITHH y = cOS X, y = Sin X paBeH

a

h. Z
2

c. 2«
3
2

70.0mpenenuTh COOTBETCTBHE

1. tgactga a. 1
2. -cos?a - sin‘a b. sin 2x
3. cos’a - sin‘a c. co0s2a
4. 2sin X-cos X d. -1
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71.YcTaHoBUTE COOTBETCTBUE MEXY paIMAHHON U TPalyCHOU Mepoil

n 57 a. 210°
6

) 5z b. 1500

S 12

3 7_7[ c. 759
6

4 5_;z d. 2250
4

72.11pu noctpoenun rpaduka GyHKIUN Y = SIN2X MPOU30HIeT

a.
b.
C.
d

. pacTspkenue o ocu OX

pacTsokeHue 1o ocu OY
cxxarue 110 ocu OY
cxartue mo ocu OX

73Kakue u3 QyHKIUN SABISIOTCS HEYETHBIMU

a.
b.
C.
d.

74.ApKTaHFCHCOM YucClia 4 Ha3bIBACTCA TAKOC 4YHCJIO M3 HMHTCpBAJIa ..

paBeH .

a.

b.

y=tgX,y=ctgXx,y=cosXx
y=tgX,y=sinXx, y=cos x
y=1tgx,y=ctgx, y=sinXx
y=CtgX,y=sinX,y=cos X

=
b

I_—Hfl
N NN
o

| |

|

|
NN
NN oy
¥—/l—_l

75.ApKKOTaHF€HCOM yucjia a Ha3bIBACTCA TaKOC€ 4YHCJIO M3 HWHTCpBAJa ...,
KOTOPOI'0 paBCH a.

a.

b.

C.

d.

[0; 7]

4
2

(0; )

{_z.z'
2" 2]

76.Curyc IBOWHOTO apryMeHTa orpeiessiercs: hopmyIioit

2 oo

2sin X - cos X
2sin a + 2cos a
sin X - Cos X

sin®a+cos’ a

., TAHT'CHC KOTOpPOro

KOTaHI'CHC

54




778 pamuasHoi Mepe yron B 120°

V4
a. JE—
2
b 2%
3
5z
c. —
6
d 2r
3
78.Bbipazute B rpamycax >
a 9°
b, 180°
c. 27°
d. 150°
79.Y CTaHOBUTE COOTBETCTBHE
[ pn j a Sina
1. cos|—+a
2
2. sin(z-a) b. tga
3. tg(27r—a) c —-tga
d -sina
4. Ctg(%z - a]

80.I'Tpu octpoerue rpaduka GyHKIMN y = 2Sin X TIPOM30MJIET:

a  pacTspkeHre GyHKIMH y = sin X BIob ocd OX
b. cyxenune Gyrkim y = sin X B1oib ocu OX

C. pacTspkeHre QyHKIMH y = sin X BIOIb ock 0Y
d. cyxenre QyHKIMH y=sin X B0 ocr 0Y

81.Haiinure yucio arctg 0

a. /4
h. 0
c. 2«

d. 3arpyaHSIOCh OTBETHUTH

82.CymectByer i arcctg 0
a. nJa
b. Her
C. 3aTpydHSIOCh OTBETHUTH

83.IIpomomkuTh BEIpaskeHHe cos o COS B + Sin o sin
a. cos (o -p)

b. sin(a-B)

c. cos (o +p)

d. sin(a+p)
‘tga

84.Vupocrure COS&
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sin
" cos’ o
sin o
cos
1

sin

oo

o

85.yKa}KI/ITe BBIpa}KeHI/IH, HUMCHOIIINEC 3HAK ITJIHOC
a. cos 250%sin 330°
b. tg 175%ctg 200°
c. cos 100°%sin 100°
d. cos 150%sin 150°

86.I1peobpasyiite cos(% - aj -sin(z —a)

cos’a.

sina

sin a-cosa
3aTPpYAHAKOCH OTBETUTDH

o0 oTw

87.Kakas QyHkuus Ha oTpe3Kke [71'; Zﬁ]HBH}IeTC}I BO3pacTarolen

a. sinx
b. tgx

C. COsSX
d. ctgx

Kurwoun k Tecry.

1 2 3 4 5 6 9 10
a a b C la,2d, | a b d la, 2¢c, | C
3c, 4b 3b, 4d

11 12 13 14 15 16 17 18 19 20
1c, 2b, | a c c d c b d b d

3d, 4a

21 22 23 24 25 26 27 28 29 30
a C la, 2d, | 1b, 2¢c, | C C d C a b

3c,4b | 3a, 4d
31 32 33 34 35 36 37 38 39 40
c 1d, 2a, | C b a a d a b c
3c, 4b
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5.1 Bonpocsl 1i1st cobecenoBanusi (YCTHOTO ONIPoca):

10.

11.

12.

13.

14.

15.

16.

17.

18.

JpoObio Ha3BIBAIOT OTHOIIIEHUE JIBYX YHCENl M/n, TJIe M-IeIUMOE, a N- JSIIUTETh

Touka MakCUMyMa — 3TO TOYKa, B KOTOPOH (PyHKIIMS MEHSET BO3pacTaHue Ha yObIBaHUE,
a TOYKa MUHIMYMa — 3TO TOYKa, B KOTOPOi (pyHKIIMs MeHseT yObIBaHHE HAa BO3PACTaHHE

Jecaruunslii gorapudm - gorapudm no ocuoBauuio 10

OCHOBHBIMH O0OBEKTaMH CTEPEOMETPUU SBIAIOTCS TOYKH, TPSAMBIE, IJIOCKOCTH H
3aMKHYTBIC HPOCTPAaHCTBEHHbIE (GUTYypbl (Hampumep: KyO, mUpaMuia, napaiieienune],
map, KOHYC)

KyO0, mupamMu/Ia, napauieIenuIes, map, KOHyC

MHOrorpaHHUKOM Ha3bIBalOT T€OMETPHYECKOE TEJO, MOBEPXHOCTh KOTOPOTO COCTOMT W3
KOHEYHOT'O YHWCJIa MHOTOYTOJIbHUKOB. Kaiplii M3 3TMX MHOTOYTOJHHHKOB HAa3bIBACTCS
IpaHbI0 MHOTOTPaHHUKA, CTOPOHBI

P&6Gpa MHOTrOrpaHHMKa— 3TO CTOPOHBI I'PaHE, a BEPIIUHBI — TO KOHIIBI pEOep.

IIpuaMa — 5TO MHOIOIpPaHHHUK, [JBE€ TpaHU KOTOPOIO SIBJIIOTCS  PaBHBIMHU
MHOI'OYTOJIbHUKaMH, HaXOAAIMMUCS B I1apaUICIbHbBIX IUIOCKOCTAX, & OCTAJIbHBIC TPAHA —
napajuiejaorpamMmmaMu. I'paHu, KOTOpBIE HaxOLATCA B IApAJICIbHBIX IUIOCKOCTSX,
Ha3bIBAIOTCSl OCHOBAHUSAMU MPU3MBI, @ OCTAJIbHbIE IPAaHU — OOKOBBIMU I'PaHSIMU IIPU3MBI.

BricoToit INpU3Mbl HA3BIBACTCA OTPC30K, HBHHmMHﬁCH O6IJ_II/IM MNEPIICHAUKYIIAPOM
HHOCKOCTCﬁ, B KOTOPLIX JIC)KAT OCHOBAHUS IIPU3MBI.

[Tnomane 60KOBOM MOBEPXHOCTH MPU3MBI — CyMMa IIJIOLIa/Iel ee OOKOBBIX I'paHei
[Tapannenenunesn — npu3ma, Bce rpaHd KOTOPOH — MapajuieIorpaMMBbl

OTO MHOTOTpaHHUK, OJHA U3 TpaHed KOTOporo (Has3blBaeMas OCHOBaHHUEM) —
MPOM3BOJIbHBIE MHOTOYTOJIBHUK, @ OCTaJbHbIE I'paHH (Ha3bIBaeMble OOKOBBIMU I'DaHSIMH)
— TPEYrOJIbHUKU

KOHYC — OJTO TCJIO, IMOJIydJaromeecCsa IIpU BpallCHUU IMPAMOYIOJIBHOI'O TPEYTrOJIbHUKA
BOKpYT HpHMOﬁ, coz[epxcameﬁ OJWH U3 €Iro KaT€TOB

Cdepoit Ha3bIBAIOT MOBEPXHOCTb, B COCTaB KOTOPOHl BXOJUT COBOKYNHOCTb TOYEK,
PaBHOYAAJIICHHBIX OT KAKOM-TO OJTHOM LIEHTPAIbHONW TOYKH, HA3bIBAEMOM LIEHTPOM

[[Tapom Ha3bIBaeTCS TEJIO, KOTOPOE COCTOMT M3 BCEX TOYEK MPOCTPAHCTBA, HAXOISAIITUXCS
Ha PACCTOSIHUH HE OOJIBINE JAHHOTO OT JJAHHON TOUYKH.

JrameTpoM miapa Ha3bIBAETCS OTPE30K, COCIUHSIONIMI JIBE€ TOYKH MOBEPXHOCTH IIapa U
MPOXOIALIMI Yepe3 €ro LEHTP.

O0bEéMOM TPUHATO HA3BIBATH TOJOXKUTEIBHYIO BEIUYHHY, XapaKTePH3YIOIIYIO YacTh
MPOCTPAHCTBA, 3aHUMAEMYIO TEJIOM, U OTpeAensieMyro GopMoil U TMHEHHBIMU pa3MepaMu
3TOTO TeNA.

Marematuka — B BHJE DdJEMEHTapHOW apuMETUKM — B IOBCEJIHEBHON >KU3HU
MPUTOAUTCS Ui pacuéra: OroJpKeTa eXeIHEBHBIX MOKYIMOK; KOJIMYECTBa UHIPEIUEHTOB B
TFOTOBKE U KYJIMHApHUM; YUCIIA KAIOPUM IIPU JUETe; UHTCHCUBHOCTU TPEHUPOBOK; BPEMEHU
U 3aTpaT Ha MyTewmecTBHs. ['eomeTpus moTpedyercs, Korjaa Bbl OyaeTe IMOJCUUTHIBATDH
KOJINYECTBO HEOOXOJMMBIX MaTepHalioB IS peMOHTa B JoMe. bosiee mpoaBUHYTas
MaTeMaTHKa (PYHKLHU U CIOXHBIE MPOLEHTHI) HYKHA, €CIU Bbl OLIEHUBAETE CTOMMOCTb
KpenuTa, JU3HHra UK pelaeTe, Kyaa BIOKUTh CBOOOAHbIE CPECTBA.
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19. MaremaTnka UrpaeT BaXKHYIO pOJib B PA3IMYHbIX cepax AEATEIbHOCTU U MPOodeccusx, OT
TEXHHYECKUX M MHXCHEPHBIX /10 (UHAHCOBBIX U HAy4HBIX. PU3NKH, XHMHKH U OHOJIOTH
UCTIONIB3YIOT MAaTEeMaTHYECKHE MOJICNIN JUIS aHaIn3a U OOBSCHEHUS (HU3MYECKUX SBICHHH,
XUMHYECKHX pEaKIMd W OHOJOrMYecKHX ImporeccoB. MHUHAHCHCTHI U OAHKHPBI
UCTIONB3YIOT MaTeMaTHYeCKHEe MOJAETH Ul OICHKHM PHUCKOB, MPOTHO3UPOBAHMSA
(MHAHCOBBIX PE3Y/IHTATOB U MPUHATHS HHBECTULIMOHHBIX PEIICHUI.

20. Maremaruyeckue MOAEIM W AJITOPUTMBI IO3BOJISIOT CO3JaBaTh CHCTEMbI, CHOCOOHBIE
o0yuaTbcs U IPUHUMATh PELICHUs HAa OCHOBE OOJIBIINX 00BEMOB JIaHHBIX. DTO CTAHOBUTCS
BO3MOXHBIM OJyiarofapsi NPUMEHEHUI0 METOJOB MaTeMaTHYeCKOW CTAaTHUCTUKH, TEOpPUH
BEPOATHOCTH U JIMHEHHOW anreOpsl. MaremaTuka TakkKe IIMPOKO NPHUMEHSETCS B
pa3paboTKe M ONTHMHU3ALUHM IIPOLIECCOB NMPOU3BOACTBA. ONTHUMAIBHOE PACHPEICIICHHUE
pECYPCOB, IUIAHUPOBAaHUE IIPOU3BOJCTBA, YIPABICHHE 3allacaMd — BCE OTH 3aJa4d
pelarTcs ¢ IOMOLIBI0 MAaTeMaTHYEeCKMX MOJEIEH M METOAOB. OTO IO3BOJIAET
3¢ (EeKTUBHO UCMOIb30BaTh PECYPCHl U COKPATUTh U3JIEPHKKU IPOU3BOJICTBA.

5.2 llpumepbl NpaKTHYECKUX PAdOT

Ilpakmuueckas paboma Nel. [Ipocmetiwiue mexcmoswvie 3a0a4u

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

Ilpakmuueckas paboma Ne2. @ynxyuu u epagpuxu

Ne i/ OtBer
1 b)
2 C)
3 C)
4 d)
5 7
Ilpakmuueckas paboma Ne3. Kopnu, cmenenu u noeapughmi
Ne n/m OtBer

58



1 45
2 40
3 a)
4 a)
5 1

Ilpakmuueckas paboma Ne4. Ocnogvl mpucoHomempuu

Ne n/mn OtBer
1 C)
2 b)
3 a)
4 b)
5 c)
IIpakmuyeckas paboma Ne5. [Ipouzeoonas u eé npumenenue
Ne n/n OTtBet
1 60
2 20
3 59
4 8
5 7

Ipaxmuueckas paboma Ne6. Humeepan u e2o npumenerue

Ne i/ OtBer
1 )
2 a)
3 4
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4 12

Ipakmuueckas paboma Ne7. Kombunamopuka

Ne n/n Otser
1 a)
2 120
3 a)
4 d)
5 b)

Ipaxmuueckas paboma No8. Dnemenmol meopuu eposmuocment U MamemMamuieckou

cmamucmuKu
Ne n/n OTtser
1 a)
2 c)
3 a)
4 a)
5 c)

IIpakmuyeckasn paboma Ne9. [Ipsamvle u niockocmu 6 npocmparcmee

Ne n/n OTtBer
1 b)
2 d)
3 b)
4 c)
5 10




Ipakmuueckas paboma Nel(). Koopounamol u 6ekmopwi

Ne n/n OTtBet
1 b)
2 b)
3 a)
4 c)
5 d)

Ipaxmuueckas paboma Nel 1. Muozoepannuku u Kpyaivie meia

Ne n/n OTtser
1 d)
2 c)
3 a)
4 a)
5 d)

6. IlpuMepbI OLIEHOYHBIX CPEICTB 1JIsl IPOBEACHHUA IIPOMEKYTOYHOM aTTeCTaluu

6.1 IlpumepsbI TeCTOBBIX 3aJaHUH

Ne ponpoca Otser

1. 25

35

98

28

4

20

49

19

O X NG ~wN
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10. 49
11. 6
12. 1
13. 3
14. -7
15. 2
16. 2
17. 1
18. 3
19. 2
20. 4
21. 6
22. 12
23. 14
24. 4
25. 6
26. 20
27. 12
28. 1
29. 1
30. 3
31. 4
32. 3
33. 2
34. 899
35. 9001
36. 4560
37. 4780
38. 4840
39. 4
40. 108
41. 1
42. 4
43. -2
44, 16
45. 4
46. 18
47. 5
48. 2/5
49. 180
50. 135
51. 45
52. 150
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