MunucTepcTBO 00pa3oBaHus U Hayku YenaOuHCKON obsacTu
['ocynapctBeHHOE Or0IKETHOE TIPOdECCHOHATBEHOE 00PA30BATENIbHOE YUPEKACHNE

«HOpro3aHcKkuii TEXHOJIOTUYECKUN TEXHUKYM»

PABOUYAS TIPOTPAMMA YUEBHOM JIMCLIMITJIMHBI

OVII. 10 Maremaruka

CnemmansHocTs: 40.02.04 FOpucnpynennus

Ksanudukanms BeITyCKHHKA
IOpuct

Ounas dopma oOyueHus

2024r.



YTBEepxKIACHO:

3aM. aupekropg, o YMP
; (E. H. CmupHoBa)

Bl L0y

CmupHoBa EneHa HukonaesHa
cn=CmunpHoBa EneHa HukonaesHa,
o=[BIOY "KOpto3aHCKMIN TEXHONOTNYECKUI
TEXHMKYM", ou=3amecTuTenb gnupexkTopa
no YMP, email=spo.yutt@yandex.ru, c=RU
2024.11.11 13:33:07 +05'00'

OOpasoBaresibHas porpamma cpejiiero rnpogeccuonaibHoro odpazosanus no OYI1L.10
MaremaTtuka peajim3yemas Ha 0ase 0OCHOBHOro od1uero odpasoBaHusi, pazpadarblBaeTCs
Ha OCHOBe TpeOOBaHUI COOTBETCTBYIOIIUX (DeiepalibHbIX MOCY1apCTBEHHBIX
o0OpazoBaTe/IbHBIX CTAHJAPTOB Cpe/IHero oOIIero U cpe/iHero rnpopeccuoHalbHOro

obpasosanust ¢ yderom nosnydaemoit crniernaibaoct CI1O 40.02.04 FOpucenpyaeHims

Opranusauusi paspadoruuk - ['ocynapctBeHHoe 010/pKeTHOE TPOdEecCUOHaIBHOE
obpasoBareiibHoe yupexaeHue «lOpro3aHCKUI TeXHOJOIMMYECKUHE TEXHUKY M)

PaspaGoruuk - npenogasarens ' bIIOY IOTT Bononazosa A.A. g%

o



COJEPKAHUE

[losgcHuTebHAS 3aITUCKaA

OO0mas xapakrepucTuka paboyei mporpaMmmbl y4eOHOM
JTUCITUTUTHHBI
CrtpykTypa u cofepxanne ydeOHON TUCITUTUTHHBI

VYcnoBus peanuzaiuu yueOHOU TUCHUTUIMHBI

KoHTpons u o1igHKa pe3ysibTaTOB OCBOSHUA YUEOHOM
JUCLUATLTAHBI

(DOHI[BI OLCHOYHBIX CPCACTB



IHosicHuTeIbHASA 3aMMUCKA

Pabouas nporpamma yueOHoM muctuminibl OYIL.10 MaremaTnka npeiHazHaueHa ist
myueanss B [BIIOY «OTT», peanmmsyromeli OCHOBHYK NpodecCHOHANBHYIO
oOpaszoBatenpHyto iporpamMmy 1o creruaibHocTu CI1O 40.02.04 FOpucnpyaeHius.

PaGouas mnporpamMma yuyeOHOW AMCHMUIUIMHBI pa3padoTaHa B COOTBETCTBHH C
tpeboBanuamu OI'OC CIIO ans paHHOM chenmManbHOCTH Ha OcHOBe [IpumepHoit
OCHOBHOM oOpazoBatenbHoM mporpammbl ®I'BOY JITIO HUPIIO ITpotokon Ne 14 ot
«30»_ Hoa0psa_ 2022 r.

CrpykTypa padouei mporpaMmbl COCTaBj€Ha B COOTBETCTBUH C TPEOOBAHUAMU
JIOKAJIBHOTO HOPMATHBHOTO JOKYyMeHTa «MeTomudeckas WHCTPYKIHMSA MO pa3padboTke
padouux mporpamMm yueOHbIx Aucuumind Ha ocHoBe OI'OC CIIO» .

OO6mIee KOMMYECTBO YAaCOB, OTBEICHHBIX HA M3YUEHWE COMEPIKAHMS COCTABJISACT:
264 yaca.

U3 HUX ayJuTOpHas yueOHas Harpy3ka 232 daca.

[TpomesxyTounas arTecTanus MPOBOAATCA B (hOpME IK3aMeHA.

B mporpamme mnpeactaBneH oOmas XapaKTepuUCTHKA ydeOHOTO TMpeaMeTa,
CTPYKTypa W cCoOjepKaHue Y4eOHOH MpOTPaMMBbI, YCIIOBHA PEaU3alMHA TPOTPaMMbI
yueOHOHW AMCIMTUTAHEI, KOHTPOJIb M KPUTEPUH OTICHOK PE3YJIbTaTOB OCBOCHHSI.

Conepxanve IUCITUTUTHHBI COCTOMT W3 12 TeM cOpMUPOBAHHBIX W3 TPEX
TEOPETUUECKUX OJIOKOB:

e anreOpa M Havajla MAaTEMATHICCKOTO aHAJIHM3a
® TECOMETpHS
® BEPOSATHOCTh W CTATHCTHKA

YuyeOHbIlT Kypce «Ajredpa u Hayajia MaTEMaTHYECKOr0 aHAJIN3a» SIBJIACTCS
OIHAM W3 Hambojiee 3HAYMMBIX B TIPOTPAMME CPETHETO TPOdHEeCCHOHATBHOTO
o0Opa3oBaHuA, TTOCKOJIbKY, C OJIHON CTOPOHBI, OH 00ECIICUNBAECT WHCTPYMCHTAIBHYIO
06a3y Uil W3YyUEHHA BCEX ECTECTBEHHOHAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI,
dbopMupyeT NOTHUECKOE W a0CTPAKTHOE MBINUICHHE OOYyJYalomnXCcsl Ha YPOBHE,
HEOOXOMUMOM JIJII OCBOSHHWA YUYEOHBIX KypcoB HWH(POPMATHKH, OOIIECTBO3HAHMSI,
HWCTOPHH, CIIOBECHOCTH. B pamkax yueOHOoro Kkypca «Anrebpa W Hauvana
MaTeMaTHYeCKOTO aHajnu3a» OO0YyJalomuecs OBJIAJIEBAIOT YHUBEPCATBHBIM S3BIKOM
COBPEMEHHOW HAyKH, KOTOpas (popMyIupyeT CBOM MOCTHXCHHS B MATEMATHUCCKOM
dhopme.

Y4eOHbil Kypc anreOpbl W Hayajdl MaTeMaTHYECKOr0 aHaju3a 3aKJIa/bIBacT
OCHOBY JUTsl YCIICTITHOTO OBJIA/ICHUS 3aKOHAMU (PU3HUKH, XUMUHW, OUOJIOTHH, TIOHUMAHUS
OCHOBHBIX  TCHJICHIIMH JOKOHOMHKHA W  OOIIECTBEHHOW JKWU3HW, TO3BOJISET
OPHUEHTUPOBATHCA B COBPEMEHHBIX IMH(PPOBBHIX M KOMIMBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO WCIIOJIb30BAaTh WX B TOBCETHEBHOW JXM3HU. B TOoXke BpeMs oOBIajeHHE
aOCTPAaKTHBIMHU | JIOTHUECKH CTPOTHMH MAaTEMAaTHICCKUMUA KOHCTPYKIUSIMH Pa3BUBACT
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH YTBEPIKICHHUA,
UCIIOIb30BaTh OOOOIIEHWE W KOHKPETH3alMIO, a0CTparupoBaHWE W AHAJIOTHIO,
(hopMHpYET KpeaTUBHOE W KPUTHYECCKOE MBITUICHWE. B xome w3yueHus anreOpnl w
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Hauajl MAaTeMaTUYECKOr0 aHajiu3a Ha YPOBHE cpeaHero o0miero oOpa3oBaHud
oOydJarommecss  TOJIY9alOT  HOBBIM  OMBIT  PEMICHWS  MPUKIAAHBIX  33j]ad,
CaMOCTOATEILHOTO TOCTPOSHUS MaTEMaTHUCCKAX MOJENCH peajbHBIX CHUTYalluid |
WHTEPIPETANAN TIOJTYICHHBIX PEIICHUH, 3HAKOMSTCS ¢ PUMEPAMH MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B TIPHPOAE, HAYKE HW B WCKYCCTBE, C BBIJAIOIIAMHUCS
MaTEMaTHIECKAMH OTKPHITHSAMHU U UX aBTOPaMHU.

Y4eOHbii Kypc anreOpbl M Hauajl MATEMATHUUECKOTO aHajau3a o0Jjanaet
3HAUUTEIBHBIM BOCIATATENHHBIM TOTCHITHATIOM, KOTOPBIM peanm3yeTcs Kak depes
yueOHBIIT MaTepuaj, CIoCcOOCTBYIOMMUN (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PECHUS,
TaK W depe3 crneruduKy ydeOHOM AeATeTBHOCTH, TPeOyIomiei caMOCTOSATECIbHOCTH,
aKKypaTHOCTH, MPOJODKATEIFHON KOHIEHTPAIM BHUMAHWUS W OTBETCTBEHHOCTH 32
MOJIYYEHHBIM PE3ybTar.

B ocHOBe MeTommkm oOydeHms anreOpe W HadajaM MaTeMaTHYeCKOTO aHajn3a
JICKHT NEATCTLHOCTHBINA TPUHITUT O0yUEHHUS.

BaxnocTte  y4yeOHOro Kypca reoMeTpuM Ha  yPOBHE  CPEIHETO
npodeccuoHaapHOTO  0o0Opa3oBaHus OOYCJIOBIICHA MPAKTHUECKOW 3HAYUMOCTHIO
METaANpPEeAMETHBIX U TIPEAMETHBIX PE3YyJIbTaTOB 00YUEHUS T€OMETPUH B HATIPABJICHUH
JUYHOCTHOTO  pa3BuTHs  oOydarommxcs, ¢dopMupoBaHus  QyHKIHMOHATIHHOMN
MaTeMaTHIeCKON TPaMOTHOCTH, U3YUCHHS IPYTUX YUCOHBIX TUCIUIUIMH. PasputHe y
o0ydJaomuXcsa TPABWIBHBIX TPEACTABICHUH O CYITHOCTH U TMPOUCXOXKACHUH
T€OMETPUUECCKUX a0CTPaKIMiA, COOTHOIIICHUH PEAIbHOTO W HWACAIBHOTO, XapaKTepe
OTPAXKEHUSA MATEMATUUECCKON HAYKOW SIBJICHUW W MPOUECCOB PEAUTBHOTO MHUPA, MECTE
T€OMETPUH B CUCTEME HAyK W POJIM MATeMATHUYECKOTO MOJCTUPOBAHMS B HAYYHOM
MO3HAHWW M B TPAKTHKE CTMOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MHPOBO33PCHHS
oOydJarommxcsa, a TakKe KAueCTB MBINUICHHS, HEOOXOAUMBIX JUIS aaanTaldd B
COBPEMEHHOM OOIIECTBE.

['eometpus saBrisercss omHuM W3 0a30BBIX MPEAMETOB HA YPOBHE CPEIAHETO
00111ero 00pa3oBaHus, TaK Kak 00eCNeUnBAET BO3MOXKHOCTh U3YUEHHS KaK TUCLUIIINH
€CTECTBEHHOHAYYHOU HANPABJIEHHOCTHU, TAK U T'YMAHUTAPHOM.

Jlorndueckoe MbInuieHUE, (QOpMUPyEeMOe TPH HW3YUSHUH OO0YyUJaIOMHAMHUCS
MOHATHUHHBIX OCHOB TEOMETPHUH M TMOCTPOCHHUH IETIOYKHA JIOTUUECKUX yTBEPKIACHUN B
XOJIe PEIICHUS TEOMETPUUECKHUX 3a/1a4, YMEHHUE BBIIBUTATh M OMPOBEPTATh THIIOTE3HI
HEMOCPEICTBEHHO MUCTIOIB3YIOTCS TIPH PEIICHUH 33]1a4 €CTECTBCHHOHAYYHOTO ITUKIIA, B
YaCTHOCTH M3 Kypca (pu3mKH.

YMeHrne OpHEHTHPOBATHCA B TMPOCTPAHCTBE WIPAET CYIIECTBEHHYIO POJIb BO
BCEX 001acTaX JeATeNbHOCTH dYenoBeka. OpHeHTanus 4YeloBeKa BO BPEMEHH H
MPOCTPAHCTBE — HEOOXOAUMOE YCIIOBHE €TO COMMAIBHOTO OBITHSA, (hopMa OTpaKeHHS
OKPYXKAIOIMEro MHUPA, YCIOBHE YCIEITHOTO TMO3HAHUS M aKTUBHOTO MPeoOpa3oBaHUS
NEUCTBUTENBHOCTH. ONEpUPOBAaHUE MNPOCTPAHCTBEHHBIMU 00pa3aMHu OOBEAUHSET
pa3Hble BUIB YYCOHOW W TPYJAOBOW JACATEIIBHOCTH, SBJISETCA OJHUM W3
mpo(eCCHOHATFHO BAXKHBIX KAueCTB, MOATOMY aKTyalibHa 3a1ada (pOpMUPOBAHHS Yy
0o0ydJarommXcs TPOCTPAHCTBEHHOTO MBINIJICHUA KaK Pa3HOBHIHOCTH OOpa3HOTO
MBIIJIEHAS — CYIIECTBEGHHOTO KOMIIOHEHTA B TMOATOTOBKE K TPAKTHYECCKOM
JEATENHHOCTH TI0 MHOTHUM HATIPABJICHUSM.

[{eas ocBoeHuMs mporpaMmbl yueOHOTO Kypca «I eomeTpusy Ha 6a30BOM YpPOBHE
o0yueHHsi — 00IIe00pa30BaTEIbHOEC W OOIIECKYJIbTYPHOE Pa3BUTHE OOYUAIOITUXCS
yepe3 00eCTeueHne BO3MOKHOCTH PHOOPETCHHS M MCTIOJTb30BAHUS CUCTEMATHIECKUX
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T€OMETPUUCCKUX 3HAHWW W JACHCTBUHN, CHEMU(DUUHBIX TEOMETPHUH, BO3MOXKHOCTH
YCTENIHOTO TPOAOIKEHUST 00pa3oBaHUSA IO CHEIUAIBHOCTSAM, HE CBSI3aHHBIM C
MIPUKJIATHBIM HUCITOJIb30BAHUEM T€OMETPHH.

OTnuuuTenbHOM  OCOOCHHOCTBIO MPOTPAMMBI 1O TEOMETPHUH  SIBJIACTCS
BKIIFOUCHHE B KYpPC CTEPEOMETPUH B HAUajie €ro M3yUCHHs 3a/ay, PEIIaeMbIX Ha
YPOBHE MHTYUTHBHOTO TIO3HAHWSA, W OTIPEACIIEHHBIM 00pa3oM OpraHu3oBaHHas padoTa
HaJ{ HUMH, 9YTO CHOCOOCTBYIOT PAa3BUTHIO JIOTHYECKOTO M TPOCTPAHCTBEHHOTO
MBIIICHUSA, CTUMYJIHUPYET MPOTEKAHWE WHTYWTHBHBIX TPOIECCOB, MOTHBHPYET K
JAJIbHEUILIEMY U3YUYECHUIO TIPEIMETA.

[Ipeanoutenne oTAAETCA HATIATHO-KOHCTPYKTHBHOMY METOAY OOYUYEHHS, TO
€CTh  TCOPETHUYECCKHE 3HAHWUS HWMEIOT B CBOSH OCHOBE  YYBCTBEHHOCTH
MPEAMETHOTTPAKTHYECKOH JCSATEIIBHOCTH. PazsuTne MPOCTPAHCTBEHHBIX
MPEACTABIICHAN Yy OOydYalommuXxcsa B KypCce€ CTEPEOMETPUM TPOBOAUTCS 3a CUET
perieHns 3a7a4 Ha CO3/IaHre MTPOCTPAHCTBEHHBIX 00PA30B M 3a7a4 Ha ONMECPHUPOBAHUE
MPOCTPAHCTBEHHbIMU OOpazamu. (Co3gaHue oOpa3a MOPOBOAUTCS C OMOPOM Ha
HarJIAIHOCTh, a ONIEPUPOBAHUE 00Pa30M — B YCJIOBHSX OTBJICUCHHUS OT HATJISIAHOCTH,
MBICJICHHOT'O U3MEHEHUS €r0 UCXOTHOTO CONCPKAHUS.

VY4ebnblii kypc «BeposiTHOCTHL M cTaTHCTHKA» 0a30BOTO YPOBHS SBISIETCS
MPOJOKEHUEM U PA3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOr0 YpOBHA
OCHOBHOTO 00111eT0 00pa3oBaHus. YUeOHBIH Kypc MpeaHasHaueH g (OPMUPOBAHUS
y 0OydYarommxcsi CTaTUCTHUYCCKOW KyJbTYPhl ¥ TIOHUMAHHUS PO  TEOPHUH
BEPOSITHOCTCH KaK MaTeMaTWYeCKOTO0 WHCTPYMEHTA JJIA HW3YUYCHHS CIydalHbBIX
COOBITHIH, BEMWYMH W TpoiieccoB. [Ipu m3yueHmm yudeOHOro Kypca 00OTramaroTcs
MPEACTABIICHA OOYJalomMXcsi O METOJax HWCCIEAOBAaHUS W3MEHYHUBOTO MHDA,
Pa3BWBACTCSA TOHWMAHWE 3HAYUMOCTH H OONIHOCTH MAaTEMaTHYECKUX METOOB
MO3HAHWA KAK HEOThEMJIEMOW YacTH COBPEMEHHOTO  €CTECTBECHHOHAYWYHOTO
MHUPOBO33PECHUS.

Conepkanue ydeOHOTO Kypca HampaBlIieHO Ha 3aKpeluiecHWE 3HaHUM,
MOJIYYCHHBIX MPY W3YUSHUH Kypca Ha YPOBHE OCHOBHOTO OOIEeTo oOpa3oBaHWsA, U HA
Pa3BHUTHE MPEACTABICHUN O CIIYYaHBIX BEJIUUYMHAX W B3aMMOCBI3IX MEXTy HUMHU HA
BOKHBIX TPUMEPAX, CIOKETHI KOTOPBIX TMOYEPIHYTH W3 OKPYyXKaoImero mupa. B
pe3ysbTaTe y 00yJaromuxcsi JOHKHO C(hopMUPOBATHCS TPEACTABICHUE O HamOoJee
yIOTPEOUTEBHBIX M OOITNX MAaTEMATHUECKUX MOJIEIIAX, UCTIONB3YEMBIX JIJIST OTIMCAHUS
AHTPOMIOMETPUUYECKUX W JAEMOTPAPUUCCKUX BEITUYWH, TOTPEITHOCTEH B PA3TUUHOTO
po/ia M3MEPEHUSX, IUTEIILHOCTH O€30TKa3HOW pPabOThl TEXHWUYECKUX YCTPOMCTB,
XapaKTEPUCTHK MACCOBBIX SBJICHUH W TIPOIECCOB B OOIIECTRE.

B coorBercTBMM ¢ yKa3aHHBIMH IICISIMH B CTPYKType ydeOHOTO Kypca
«BeposaTHOCTh ¥ CTAaTUCTUKA» AJIs1 YPOBHS CPEIHET0 00111ero 00pa3oBaHusa Ha 0a30BOM
YPOBHE BBIJCIICHBI CIICAYIONINE OCHOBHBIE COJACpKaTeNbHbIC JIMHUK. «CiydaifHbie
COOBITHA U BEPOATHOCTHY, «CiydyaiiHbie BETMUMHBI U 3aKOH OOJIBIIAX YUCENY.

Baxknyio wacte yueOHOrO Kypca 3aHMMAET W3YUEHHE TEOMETPUUECKOTO W
OMHOMHUAJILHOTO PACTIPE/ICICHU W 3HAKOMCTBO C WX HEMPEPHIBHBIMWA AHAJIOTAMH —
MOKA3aTeIIbHBIM U HOPMAJIbHBIM PACIIPEACIICHUSIMH.

Oco00e 3HaUeHHE TUCHUIINHA UMeeT NpH (POPMHUPOBAHUN U PA3BUTHH
00IIIUX KOMIIeTEeHIUii:

OK 01. Bsibupats ciocoOsl penienust 3a1a4 npoheCCHOHATBHON AEATEIBHOCTH,
MPUMEHUTEIIPHO K Pa3IMYHBIM KOHTEKCTaM.
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OK 02. OcymmecTBisITh TOUCK, AaHAJIA3 W HHTEPIIPETAITNIO WH(OPMAITHH,
HEO0OX0IMMOH TS BHITIOJTHEHUS 337124 MPOEeCCHOHATBHON AEATETHHOCTH.

OK 03. [TnanupoBaTh B peaan30BbIBaTh COOCTBEHHOE MPO(PECCHOHATIBEHOE U
JUYHOCTHOE PAa3BUTHE.

OK 04. PaboraTh B KOJUTEKTHBE U KOMaH/E, YPPEKTUBHO B3aMMOICHCTBOBATH C
KOJUJIEraMu, PYKOBOJCTBOM, KJIMEHTAMH.,

OK 05. Ocy1iecTBasATh YCTHYIO U MUCbMEHHYIO KOMMYHHUKALIMIO HA
rOCYJJAPCTBEHHOM SI3bIKE C YUETOM OCOOCHHOCTEHN COIMATIbHOTO U KYJTYPHOTO
KOHTEKCTA.

OK 06. [TposBasATh rpaxAaHCKO-MATPUOTHUYECKYIO O3ULIHIO, JEMOHCTPUPOBATH
OCO3HAHHOE MOBE/ICHUE HA OCHOBE TPAUIIMOHHBIX O0IIECUETOBEUECKUX [ICHHOCTEH,
MPUMEHSATH CTAaHAAPTH AHTHKOPPYTITMOHHOTO TTIOBEICHWA.

OK 07. ConeiicTBOBaTh COXPAHEHHUIO OKPYIKAIOIIECH CPEIbI,
pecypcocoepexeHunto, 3h(PEeKTUBHO TeHCTBOBATH B UPE3BHIYAMHBIX CUTYAIIHSIX.

OK 08. Ucmonn3oBath cpeacTBa GU3HUECKON KYJIbTYPHI I COXPAaHEHUS U
YKPETUICHHS 3JOPOBBA B Mpotiecce MpoheCCHOHATBHON NEATETFHOCTH U TIOICPKAHUS
HEOOXOIUMOTO YPOBHS (PU3NUECKON TTOATOTOBJIEHHOCTH.

OK 09. Ucnonp3oBath nHPOPMAITHOHHBIC TEXHOJIOTHH B TPO(ECCHOHATTEHOMN
NEATEIILHOCTH.

OK 10. [Tonp3oBarbcsa nmpodecCHOHATbHON JOKYMEHTAIMEH Ha
rOCyapCTBEHHOM W WHOCTPAHHOM SI3BIKAX.

OK 11. Ucnonn3oBate 3HaHWS TI0 (PUHAHCOBON TPAMOTHOCTH, TJITAHUPOBATH
MPSANTPUHAMATEIIBCKYIO ISATSIILHOCTD B TPodeCcCHOHAIBHOM cdepe.



1.0BIIASI XAPAKTEPUCTUKA PABOYEIT IPOTPAMMBI
YYEBHO JUCIHUATIIMHBI

1.1 MecTo IMCHUIIMHBI B CTPYKTYPE OCHOBHOI 00pa30BaTe/IbHOM
NMporpaMmbl:
VYueOnas aucuuiuinHa «Matematukay sABiseTcs 00513aTeNbHON YaCThIO
00111e00pa30BaTEIbHOTO LIMKJIA OCHOBHON 00pa30BaTeIbHON MPOTPaMMBbI B
cootBeTcTBUM ¢ DI'OC no cneumansroctu 40.02.04 FOpucnpyaeHus

1.2 IlnanupyemMblie pe3yjabTAThl OCBOCHHSI AMCIUIJIMHbI:

B pamkax nporpamMmbl yueOHOM AUCHUIUTHBI O0YYAIOIMMHCS OCBAUBAIOTCSA
muunocTHbie (JIP), metanpenmetbie (MP) u npeameTHbIe pe3ynbTaThl 0230BOTO
yposaeii (I1P6) B coorBercTBHM ¢ Tpeboanusmu OI'OC cpeanero odiero
00pa3oBaHuA

Koawbi ILnannpyemMelie pe3y/jbTaTbl OCBOCHHUS] JUCHHIIIMHbI BKJIYAKT

JIP 01 c(pOPMHUPOBAHHOCTb OCHOB CAMOPA3BHTUS W CAMOBOCIHTAHUS B COOTBETCTBHH C
o01IeueoBeueCKUMH [IEHHOCTSIMU U HJleaJlaMH TPaKJaHCKOTro 00IIecTBa; TOTOBHOCTD U
cocoOHOCTh K CAMOCTOSITEJIbHON, TBOPUYECKOH M OTBETCTBEHHOH NESITEIbHOCTH,

JIP 02 TOJIEPAHTHOE CO3HAHWE W MOBEAEHUE B TMOJUKYJIBTYPHOM MHpE, TOTOBHOCTb H
CHOCOOHOCTh BECTH JUAJIOT C IPYTUMH JIFOJbMH, TOCTUTaTh B HEM B3aWMOIIOHMMAHHUS,
HaXOOuTh OOmMe men MW COTPYOHHYATh Ml WX JOCTIDKEHHUS, CIIOCOOHOCTB
MPOTUBOCTOSITh UIEOJIOTMH SKCTPEMHU3MA, HaLMOHAJIU3Ma, kceHodoOuwy,
IVCKPUMHUHALIMY 10 COLUAIBHBIM, PEJIMTHO3HBIM, PACOBBIM, HAITMOHAJIBHBIM MPHU3HAKAM
U IPYTMM HETaTUBHBIM COLIMAJIbHBIM SIBJICHUSIM;

JIP 03 HAaBBbIKA COTPYAHHUYECTBA CO CBEPCTHUKAMHU, NE€TbMU MIAALIErO BO3PACTa, B3POCIBIMU B
o0Opa3oBaTeNbHOH, OOIIECTBEHHO MOJIE3HOW, YUeOHO-UCCIENOBATEIbCKOM, MPOSKTHON U
AOPYTUX BUAAX AEATEIbHOCTHU;

JIP 04 HPABCTBEHHOE CO3HAHHME U TMOBEACHHE HAa OCHOBE YCBOCHHUS OOIIeueIOBEYECKUX
LIEHHOCTEI;
JIP 05 TOTOBHOCTb M CHOCOOHOCTh K OOpa3oBaHHWIO, B TOM YHCIE CaMOOOpa3OBaHUIO, Ha

MPOTSKEHUH BCEH JKU3HU, CO3HATENbHOE OTHOIICHHE K HEMPEPBIBHOMY OOPa30BaHUIO
KaK YCJIOBHIO YCIIEITHON NMPodheCcCHOHAIBPHON U OOLIECTBEHHOM AEATENbHOCTH,

JIP 06 ACTETUYECKOE OTHOIIECHUE K MUPY, BKIFOUAs 3CTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIIEHHIA;
JIP 07 OCO3HaHHBIN BBIOOP Oynyuiei mpodeccuu U BO3MOXKHOCTEH peanu3alii cOOCTBEHHBIX

JKU3HCHHBIX IIJIAHOB, OTHOLIICHUEC K HpO(beCCHOHaJ'IbHOfI ACATCIIbHOCTHU KaK
BO3MOXHOCTH Y4YaCTusA B PCIICHUU JIMYHBIX, O6H_[eCTBeHHbIXj rocyaapCTBCHHBIX,
OOIIeHAITMOHATBHBIX MPOOJIEM.

MP 01 YMEHHE CaMOCTOSITENIbHO OIpenessiTh LeNu JeATENbHOCTH M COCTaBJIATh IUIaHbI
NESITeIbHOCTH, CaMOCTOSITENIbHO OCYILECTBJATh, KOHTPOJIMPOBaTb U KOPPEKTHUPOBATH
NesITeNIbHOCTD, UCIOJIB30BATh BCE BO3MOXKHbIE PECYPCHI IS TOCTHXKEHUs TOCTABJIEHHBIX
Hesell M peaju3alyy TUIAHOB JIESITEJbHOCTH, BBIOMPATh VCIEHIHBIE CTPATETHH B
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Pa3JIMIHBbIX CUTYAallUAX,

MP 02

yMEHHE TPOAYKTHBHO OOINATBCS M B3aUMOJEHCTBOBATH B MPOILECCE COBMECTHOMU
NEeSITEeIbHOCTH, YYUTBIBATH MO3ULIMU JIPYTUX YYACTHUKOB AEATEIHLHOCTH, d(P(HEKTUBHO
pa3pemaTtb KOH(JIVKTHI,

MP 03

BJIAACHHUEC HaBbIKaMU l'IO?:HaBaTe.]'IbHOI\/'Ij y‘{e6HO-HCCHeHOBaTeHbCKOI>'I u HpOGKTHOfI
ACATCJIIbHOCTH, HaBbIKaMU Pa3pCLICHUSA npo6neM; CIIOCOOHOCThL U TOTOBHOCTH K
CaMOCTOATCIIbBHOMY MOUCKY MCETOHNOB PEHICHUSA TMPAKTUYCCKUX 3alad, NPHUMCHCHUIO
Pa3JIMIHBIX METOAOB MO3HAHM,

MP 04

TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSITENIbHOW HWH(OPMALMOHHO-TIO3HABATELHON
NESTEIbHOCTH, BJIAACHNE HABBIKAMU TMOJYYeHHs HEOOXOOuMoH uHpopMalMu Hu3
CIOBapedl pasHbIX THUIIOB, YMEHUE OPUEHTUPOBATBCS B PA3JIUYHBIX HCTOYHHKAX
uHpOpMALMY, KPUTHYECKH OLEHWBATb M  HHTEPIPETHPOBATH  HH(OPMALHIO,
MOJIY4aeMYIO U3 Pa3JINYHbIX HCTOYHHKOB,

MP 05

YMEHUEC UCITIOJIB30BATh CPEACTBA PIH(l)OpMaL[I/IOHHbIX U KOMMYHUKAIITUOHHBIX TEXHOJOTUN
(manee — UKT) B pemeHud KOTHUTHUBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aLlHOHHBIX
3ama4y ¢ coOmoneHneM TpeOOBAaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, THTHEHB,
pecypcocOepekeHusi, TMPaBOBbIX MW OTHYECKUX HOPM, HOPM HHGPOPMALIMOHHON
0e30MacHOCTH;

MP 07

YMEHUE CaMOCTOATCIBbHO OLCHHMBATb W INPUHHUMATh PCIICHUA, OIPCACIAOIINEC
CTPATCIr U0 NMOBCACHUS, C YUHCTOM I'PAXKIAHCKHUX U HPABCTBCHHBIX I_IeHHOCTefI;

MP 08

BJIAACHUE A3BIKOBbBIMU CPEACTBAMU — YMCHHUE SACHO, JIOTUYHO M TOYHO H3JlaraTb CBOMO
TOYKY 3PpCHUA, UCMTOJIL30BATh AJCKBATHLIC A3BIKOBLIC CPCACTBA,

MP 09

BJIAJICHNE HAaBBIKAMM TIO3HABATENHbHONW pe(pJIEKCHMH KaK OCO3HAHHs COBEpPLIAEMBIX
JEHCTBUI M MBICIUTENBHBIX MIPOLIECCOB, UX PE3yJNbTATOB U OCHOBAHUM, IPaHULl CBOETrO
3HAHUs U HE3HAHUs, HOBBIX NTO3HABATEJIBHBIX 3a/1a4 U CPEACTB UX JOCTHXKCHHUSL.

ITP6 01

c(pOpMHUPOBAHHOCTb NMPEACTABICHUN O MaTEMaTHKE KaK YaCTU MUPOBON KYJIBTYPHI U
MECTe MaTEeMaTUKH B COBPEMEHHON IIMBHIIIU3ALINH, CIIOCO0aX OMUCAHUS SIBICHUH
peasbHOrO MUPA HA MATEMATHYECKOM SI3BIKE,

I1P6 02

cpOpMHUPOBAHHOCTD NMPEACTABICHUN O MATEMAaTHYECKHIX MOHATUSIX KaK BAXKHEHUIIIHX
MaTE€MaTHYECKUX MOJENSIX, MO3BOJISIIOINX ONUCBIBATE U U3Y4aTh Pa3HbIE IPOLIECCHI U
SIBJICHUS, MOHUMAaHNE BO3MOXKHOCTH aKCHOMAaTUYECKOTO MOCTPOEHUsI MATEMATUYECKUX
TEOPUH,;

I1P6 03

BJIAACHUEC METOOaMU NOKA3aTCIbLCTB U aJITOPUTMOB PEIICHUS, YMCHHUE UX MPUMEHSATD,
MPOBOAWTL AOKA3ATCJIBHBIC PACCYXKICHUA B XOA€ PCLIICHUA 3aaa1,

I1P6 04

BJIAZICHUE CTAaHAAPTHBIMU IPUEMAMHU PELICHUS] PALIMOHAJIBHBIX U UPPALIMOHAIIBHBIX,
MOKAa3aTeNbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB, UX
CHUCTEM; UCIIOJB30BAHUE TOTOBBIX KOMIBIOTEPHBIX IPOTPaMM, B TOM YHUCJIE [JIs1 TOUCKA
MYyTHU PELIEHUs U WIITKOCTPALMHU PELIEHUs] YPABHEHUN U HEPABEHCTB,

ITP6 05

c(hOpPMHPOBAHHOCTD MPEACTABICHNUN 00 OCHOBHBIX MOHSATHUSX, UACSIX U METOAAX
MAaTE€MaTHYECKOrO aHAJIN3A,

I1P6 06

BJIAZICHUE OCHOBHBIMU MOHATHUAMHU O MJIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUIECKUX
¢durypax, uXx OCHOBHBIX CBOMCTBaX; CPOPMHUPOBAHHOCTb YMEHHSI PACIIO3HABATH
reoMeTpuyuecKue (pUrypsl Ha yepTerkax, MOJEINAX U B peaIbHOM MUPE; IPUMEHEHNE
U3yUYEHHBIX CBOMCTB reOMeTpHUYecKix Guryp u GopMyst s peIeHus] FeOMETPUIECKIX
33424 U 3324 C MPAKTUYECKUM COIEPKAHHUEM,

I1P6 07

cpOpMHUPOBAHHOCTD NMPEACTABICHUN O POLIECCAX U SIBICHHSIX, HMEIOLITNX
BEPOSITHOCTHBIN XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAJIbHOM MUPE,
OCHOBHBIX MOHATHUAX 3JIEMEHTAPHON TEOPUU BEPOATHOCTEH, YMEHUN HAXOAUTh U
OLICHUBATb BEPOATHOCTH HACTYIUIEHHS COOBITHI B MPOCTEHINNX MPAKTHIECKHX
CUTYalUsIX U OCHOBHBIE XaPAKTEPUCTUKH CJIYYAHHBIX BEJIUYUH,

ITP6 08

BJIAACHUEC HABbIKAMU HCMOJIb30BaHNWS I'OTOBBIX KOMIIBIOTCPHBIX NPOTpaMM IPH PEIICHUN
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2. CTPYKTYPA U COAEP) KAHUE YUEBHOM JUCHUTIJINHBI

2.1. O0bem y4eOHoIl JUCHUIUIMHBI M BUAbI Y4e0HO padoThl

Bupn yueOHoit paGoTbl

O0BeM B yacax

O0bem o0pa3oBaTebHOI NPOrpaMmsbl y4eOHOH JHCHUNIHHBI 232
BT 4.

TEOPETUIECKUE 3aHATUSA 66
MPAKTUYECKUE 3aHATUSA 166
[IpodeccroHanbHO-OPUEHTHPOBAHHOE CONEPIKAHNE 56
BT 4.

TEOPETUYECKUE 3aHATHUS

MPAKTUYECKUE 3aHATUSA 56

IIpomexyTouHas aTrecTanus (3K3amMeH)
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2.2. TemaTuueckuii MJIaH U CoOAepP:KaHUE YUeOHOH TUCHUIIMHBI

Ne CoaepxkaHue y4eOHOro MaTepuaja O6bem Konni
pasaena, B Yacax JUYHOCTHBIX
TEMbI MeTanpeaIMeTHBIX,
NpeAMEeTHBIX
pe3yJIbTATOB,
(¢popmuposanuro
KOTOPBIX
crnoco0cTByeT
3JIEMEHT MPOrPaMMbI
1 IloBTOpEeHHE Kypca MATEMATHKH OCHOBHO IIKOJIbI 6 I1P6 01, ITPG 04, ITPy
1.1 Ilenu 1 3ana4n MaTeMaTHKU IPU OCBOEHUH CIIELIHATIBHOCTH 1 02
1.2 Uncna 1 BrunciaeHns. BoipaxkeHust 1 ux npeoOpa3oBaHus 1 JIP 05, JIP 09, JIP 13
1.3 Vpasnenus u nepasencmea. Cucmemol ypasnenuii (I111) 1 MP 01, MP 04, MP 09
1.4 Bxoonoit konmpons (1111) 1
IpodeccnonanbHo opueHTHPOBaHHOE conep:kanue (I111)
1.5 LIpakmuro-opuenmuposannsie 3a0ayu 1
1.6 IIpoyenmsi 6 npogheccuonanbHvIx 300a4ax 1
2 IIpsiMble U NJIOCKOCTH B IPOCTPAHCTBE 8 I1P6 02, I1IP6 03, ITPy
2.1 OcHOBHbBIE NOHATUS cTepeoMeTpuu. PacnionoxkeHne NpsiMbIX U IJIOCKOCTEN 1 02
22 IMapamiebHOCTD MPSIMOM ¥ TWIOCKOCTH. YTOJI MEXKIY MPSIMOi M TUIOCKOCTBIO. 1 JIP 06, JIP 07, JIP 08
[MapannenpHOCTH MI0cKoCTel. [lapamnepbHoe MPOEKTHPOBAHNE MP 02, MP 04, MP
23 I[NepneHAnKyIAPHOCT NPSIMBIX, MPSMOM U MIIOCKOCTH. I1epreH Ky ISpHOCTD 1 05, MP 08
rockocteil. IlepneHauKkyssip U HakJIOHHAs
2.4 Teopema o mpex nepnenouxynapax (1111) 1
2.5 Konmponvnas paboma «lIpsmsie u nrockocmu 6 npocmpancmeey (I111) 2
IpodeccnonanbHo opueHTHPOBaHHOE conep:kanue (I111)
2.6 LIpsimbie u NIOCKOCMU 8 QpXUMeKmype 1 Cmpoumeascmee 2
3 KoopauHaTthl 1 BeKTOpbI B IPOCTPAHCTBE 6 I1P6 08, ITPy 02
3.1 JlexapTOBBI KOOPAMHATEI B MPOCTPAaHCTBE. PaccTosiHre Mexy IByMsl TOUYKaMH. BEKTOpbI 1 JIP 06, JIP 07, JIP 08
B [IPOCTPAHCTBE MP 02, MP 04, MP
3.2 VYron mexny Bekropamu. CkansipHoe nmpousBeieHHe BEeKTOpoB. PasyioxkeHune BeKTopa 1 05, MP 08
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33 Konmponvnas paboma « Koopounamer u éexmoput 6 npocmpancmee» (1111) 2
IpodeccuonanbHo opuenTupoBanHoe cogep:xkanue (I111)
3.4 Bexmopnoe npocmpancmeo 6 npogheccuoHanbHbIX 3a0a4ax 2
4 OcHoBbl TpUroHomerpuu. TpuroHomerpuueckne GPyHKIHH 12 I1P6 03, I1IP6 04, ITPy
4.1 Tpuronomerpudeckne GyHKLNN TPOU3BOIBHOTO yIiia, yucha. Pagnannas u rpaxgycHas 1 01, ITPy 02
Mepa yria JIP 05, JIP 08, JIP 10
4.2 OCHOBHbIE TPUTOHOMETPUYECKHE TOXkIeCTBa. DOPMyIIbI MPUBEAEHHUSI MP 03, MP 07, MP 08
43 CuHycC, KOCHHYC, TAHT€HC CYMMBI U Pa3HOCTH JIBYX yriioB. CHHYC M KOCHHYC JJBOMHOTO
yraa. PopMyJIbl TOJOBUHHOTO yIia
4.4 Dynkiun, ux ceoiicrea. CiocoOr! 3aganus GyHKIUH 1
4.5 1puconomempuyeckue gynkyuu, ux ceoticmea u epaguxu (I111) 1
4.6 lIpeodpazosanue epaghuros mpueonomempuveckux ghynxyuii. Oopammnvie 1
mpueonomempuyeckue yuxyuu (I111)
4.7 lIpocmeiiuiue mpueonomempuyeckue ypasnenus u nepasencmea. Cnocobusi peutenus 1
mpueonomempuyeckux ypasneruii (1111)
4.8 Cucmemur mpuconomempuyeckux ypasuenuii (I111) 1
4.9 Konmponvnas paboma « Ocnoest mpueonomempuu. 1pueconomempuveckue gynxyuu» 2
(1)
IpodeccuonanbHo opuenTupoBanHoe cogep:xkanue (I111)
4.10 Onucanue npou3eo00CmMBEHHbIX NPOYECCO8 C NOMOULIO 2PAPUK06 hynryuii 2
5 IIpoussoanas pyHKIHM, ee IPUMEHEHHE 16 I1P6 01, ITP6 05, ITPy
5.1 IlonsiTue 0 mpenesne nocnenoBaTeNbHOCTH. [TMHA OKPY>KHOCTH U IUIOIIAb KPyra Kak 1 02, I1Py 03, IIPy 04
Npeaesbl NOCJEI0BATEIbHOCTEN JIP 05, JIP 09, JIP 13
5.2 Ionstne npomssoaHoii. IIponssoansle QyHKIMI 1 MP 01, MP 04, MP 09
5.3 IIpoussoonvie cymmei, paznocmu, npouzeedenus, yacmmuozo (1111) 1
5.4 IIpoussoonvie mpueonomempuyeckux ghynxyuii. Ilpouzsoonas cioxcnoii hynxyuu (1111) 1
5.5 Lonamue o nenpepwvignocmu gpyuxyuu. Memoo unmepsanos (I111) 1
5.6 Teomempuueckuii cmvici HPOU3BOOHON. Ypasuenue kacamenvnoil k epaguxy ynxyuu 1
(1)
5.7 Dusuveckuii cmwica nEPeodl it 6Mopoil Npou3eoonol. Monomonnocms ghynxyuu. Touku 1
axcmpemymsr (I111)
5.8 Hccneoosanue ynkyuii u nocmpoenue epaghuxoe. I pagpuxu opodno-nunetinvix ghyynxyuil. 1
Haubonvuee u naumenvuiee snauenus (hynxyuu (1111)
59 Konmponvnas paboma «llpouseoouas ¢hynxyuu, ee npumenenuey (1111) 2
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IIpodeccuonanbro opuentupoBannoe cogep:xkanue (I11)

5.10 Duszuveckuii cMbICa NPOUBOOHOT 8 NPODECCUOHANBHBIX 3A0AUAX 2
5.11 Haxoocoenue onmumansno2o pesyrvmama 4
6 MHOrorpaHHUKH H TeJIa BpaleHus! 18 I1P6 01, ITP6 06, ITPy
6.1 Bepunsl, pebpa, rpanun MmHOrorpannuka. [lpusma, ee cocrasisromume, cedenue. [Ipsmast 1 02, I1Py 03
Y NPaBUJIbHAs IPU3MBbI JIP 06, JIP 07, JIP 08
6.2 ITpusma, ee cocrapisomne, cedenue. IIpsimasi v npaBuUIbHAS] IPU3MBI MP 02, MP 04, MP
6.3 IMapannenenunen, kyd. Cedenne kyba, napasienenunena 05, MP 08
6.4 Hupamuoa, ee cocmaensiowue, cevenue. lpasunvnasn nupamuoa. Ycevennas nupamuoa
(I111)
6.5 Dbokosas u noanas nosepxnocne npuzmut, nupamuost (1111) 1
6.6 Cummempus 6 Kybe, napannenenuneoe, npusme, nupamuoe (I111) 1
6.7 lIpasunvusie mnocoepannuku, ux ceoiicmea. Iununop, eco cocmaensiowue. Ceuenue 1
yununopa (1111)
6.8 Komnyc, eco cocmaesnsiowue. Ceuenue xonyca. Yceuennwiii konyc. Cevenue yceueHno2o 1
xonyca (I111)
6.9 Llap u cpepa, ux cevenus. [onsmue 06 oowveme mena. Omuoutenue 00vLeM08 NOOOOHbIX 1
meun (I11])
6.10 Obwemvr mnozoepannukos. Oovemsr yununopa u kouyca. Iliowaou nogepxnocmeii 1
yununopa u konyca. Obvem wapa, niowaos cheput (1111)
6.11 Konmponvnas paboma «Mnoeoepannuxu u mena epawgenusn(I111) 2
IpodeccuonanbHo opuenTupoBanHoe cogep:xkanue (I111)
6.12 Lnowaou nosepxnocmeii KOMOUHUPOBAHHBIX 2EOMEMPUYECKUX Mel 2
6.13 Pacuem obvema emecmumocmu eugecmsa 2
6.14 LIpumepur cummempuii 6 npogheccusx u CneyuaIbHOCMX 2
Hroro 3a 1 cemecTp 66
7 IlepBooOpa3Has GpyHKUNM, €€ IPUMEHEHHE 22 ITP6 01, ITPG 05, IIPy
7.1 ITepBoobpasHast pyakumu. IlpaBrina HaxoKAEHNS TIEPBOOOPA3HBIX 2 02, ITPy 03, ITPy 04
7.2 Haxosxnennst mepBoodpa3HbIx GYHKIUU 2 JIP 05, JIP 09, JIP 13
73 Inomaap kpuBoONMHEHOM Tpanenuu. Popmyna Hetotona — JleliGauna 2 MP 01, MP 04, MP 09
7.4 HeonpenenenHelil 1 onpeneseHHbI HHTerpabl 2
7.5 [TonsiTre 00 onpeneNeHHOM MHTErpajie Kak IUIOLIaI KPUBOJIMHEHHOH Tpanenuu 4
7.6 Konmponvnas paboma «llepeoobpasnas hpynxyuu, ee npumenenue » (1111) 2

IpodeccuonanbHo opuenTupoBanHoe cogep:xkanue (I111)
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7.7 lIpumenenus unmezpana 6 3a0a4ax npogheccuoHaAIbHON HANPAGIEeHHOCHU 8
8 Crenenu u kopHu. CteneHHasi pyHKIHSA 18 I1P6 02, I1IP6 04, ITPy
8.1 CrenenHas GyHKLUS, €€ CBOWCTBA 2 02
8.2 lIpeobpazosanuie svipavicenuii ¢ kopusmu n-oii cmenenu. (I111) 4 JIP 05, JIP 08, JIP 10
8.3 Ceoticmea cmenenu ¢ payuonansuwvim i Oeticmeumensusim noxazamensmu (I111) 4 MP 03, MP 07, MP 08
8.4 Pewenue uppayuonansneix ypasuenuii (1111) 2
8.5 Pewenue uppayuonansnwix nepasencme(l111) 4
8.6 Konmponvnas paboma « Cmenenu u xopuu. Cmenennas pynkyusy (I111) 2
9 Hoka3zaTtenbHasi pyHKUHS 22 I1P6 02, TTP6 04, I1Py
9.1 ITokazatenbHast PyHKIMS, €€ CBOWCTBA 2 02
9.2 Knaccugpuxayus noxazamenvnvix ypaenenuii (I1111) 4 JIP 05, JIP 08, JIP 10
93 Pewenue nokasamenvnvix ypasuenuii(Tl11) 2 MP 03, MP 07, MP 08
9.4 lIpocmeiiuue noxazamenvusie nepasencmea (1111) 4
9.5 Pewenue noxazamenvnvix nepasencme(1111) 2+2
9.6 Cucmemor nokasamensnvix ypasuenuii(l111) 4
9.7 Konmponvnas paboma «llokazamenvuas ynxyusy (I1111) 2
10 Jlorapudmel Jlorapudpmuueckas GpyHkuus 44 I1P6 02, TTP6 04, I1Py
10.1 Jlorapudm uuncna. JlecaTnaHbIi 1 HATYPATBHBIN JIOTAPH(MBI, YHCIIO € 2+2 02
10.2 Caoiictsa jorapupmos. Onepaiis sorapupMUPOBAHHS 2+2 JIP 05, JIP 08, JIP 10
10.3 OGpatHas pynkuus, ee rpaguk. CUMMETPHsI OTHOCHTENBHO MPSIMOA Y=X 2+2 MP 03, MP 07, MP 08
10.4 Jlorapudmmueckasi QyHKIHs, ee CBOHCTBA 2+2
10.5 Knaccughurayus noeapupmuyeckux ypasnenuti(1111) 4
10.6 Pewenue nocapupymuueckux ypasuenuii(l111) 2+2
10.7 Jozapugmuyeckue nepasencmea(llll) 4
10.8 Cucmemvt 102apuchmuvecxux ypasnenuii (1111) 4
10.9 Konmponvnas paboma «Jlocapudmur. Jlocapupmuyeckasn pynxyusn(I111) 2
IIpodeccnoHaTbHO OPUHEHTHPOBAHHOE COAEPKAHME
10.10 Jozapudmuveckasn cnupane 6 apxumexmype u cmpoumenscmee (1111) 8
11 DJieMeHTbl KOMOMHATOPHKH, CTATHCTHKH U TEOPHH BEPOATHOCTEH 30 I1P6 07, ITP6 08, I1Py
11.1 OCHOBHbBIE IOHATHUSI KOMOMHATOPUKHU 2+2 02, I1Py 03, ITPy 05
11.2 Co0bITHE, BEPOSITHOCTH COOBITHS 242 JIP 05, JIP 07, JIP 13
11.3 Cllo)K€eHNE U YMHOKEHUE BEPOSITHOCTEN 242 MP 01, MP 05, MP 08
11.4 JluckpeTHas ciiyyaiiHas BEJUYUHA, 3aKOH €€ paclpenesIeHus 2+2
11.5 Konmponvnas paboma « nemennvt KOMOUHAMOPUKY, CIIAMUCMUKY U Meopuu 2
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seposimuocmeily (I111)

IpodeccuonanbHo opuenTupoBanHoe cogep:xkanue (I111)

11.6 Beposmnocms 6 3a0auax 6
11.7 lIpeocmasnenue oanuvix. 3a0auu MameMamuyeckoil Cmamucmury 6
12 YpasHenusi u HepaseHcTsa (I1I1) 30 I1P6 01, ITIP6 04, ITPy
12.1 Pasnocunvnocms ypaenenuil u nepaseHcmes 2 02
12.2 Obwue memoOst peuteniist ypasHe il 2 JIP 07, JIP 09, JIP 10
12.3 I paghuveckuii memood pewenus ypasnenuil 242 MP 01, MP 02, MP 04
12.4 Vpasnenus u nepasencmesa ¢ mooynem 2+2
12.5 Ypasunenusa u nepasencmea ¢ napamempamu 2+2
12.6 Cucmemvt ypasHenuil 1 HepaGeHCMs, peulaemsvie cpapuyecku 2+2
12.7 Konmponvnas paboma « Ypasuenus u nepasencmeay 2
IIpodeccuonanbro opuentupoBannoe cogep:xkanue (I11)
12.8 Haxoocoenue neuzeecmnoii 6enuyunst 6 3a0a4ax mexHoI02U4eCKo20 npopuis 8
IIpomexyTouHas aTTecTanus (3K3amMeH)
Hroro 3a 2 cemecTp 166
Hroro 3a rog 232
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3. YCJIOBUSI PEAJU3ALIMU TIPOTPAMMBI YUEBHOI
JUCLIMILJIMHBI

3.1. Peaqmsanusi mporpaMMbl AMCHUIJIMHBI TpedyeT HAJIUYUS Y4YeOHOro
KaduHeTa «MaTeMaTHKa.

O0opynoBanue yueOHOro kKabMHeTa:

- MOCAI0YHBIE MECTA MO KOJUYECTBY 00YUAIOIINXCS,
- pabodee MeCTO MpenoaaBaTes;

- KOMIUIEKT Y4eOHO-HArJIAIHbIX TOCOOUIA,

- KOMIUIEKT 3JIEKTPOHHbBIX BUIEOMATEPUATIOB;

- 3aJIaHUS JJ19 KOHTPOJIBHBIX padoT;

- mpoheCCHOHATBHO OPUCHTUPOBAHHBIC 3a1AHHS;

- MaTepHUaibl SK3aMeHa.

Texanueckue cpeacTra oOyUeHUS
- IEPCOHATBHBIA KOMITBIOTED C JTUTICH3MOHHBIM TIPOTPAMMHBIM 00€CTICUCHHUEM
- IPOEKTOP C FIKPAHOM.

3.2. MapopmaninoHHoe o0ecrieyeHre peajn3aiu NporpaMmmbl

3.2.1. OcHOBHBIE NTEYATHBIC H3AAHHA

1. Anexcanapo, A.J[. Marematuka: anreOpa W Hayajga MaTEeMaTHYECKOTO
aHanusa, reomerpus. I'eomerpus. 10-11 kmaccer : yueOuuk / A.Jl. Anekcanapos, JIA.
Bepuep, B.U. Peixuk. — M. : U3narensctBo «lIpocsemenney, 2020. — 257 ¢. — ISBN:
978-5-09-062551-7 / - TekcT : HEMOCPEACTBESHHBIN

2. Mopakosuu, A.I'. AnreOpa 1 Hauajla MaTeMaTuyeckoro aHanusa. 10 kmacc:
B 2 g Y. 1. VueObnuk 18 ydamuxcs o0Ieo0pa3oBaTebHbIX YUPEKASHUMN
(mpodmnsHbid ypoenb) / A.I'. Mopakosuu, [1.B. Cemenos. - M. : Muaemosuna, 2020. -
457 ¢. —ISBN: 978-5-346-01200-9 / - TekcT : HemoCpeACTBEHHBIH

3. Mopakosuu, A.I'. AnreOpa 1 Hauaja MareMaTuyeckoro aHanu3a. 11 kiacc:
B 2 v Y 1. VueOGuuk i ydamumxca o0I1eo0pa3oBaTeibHBIX YUPEKIACHUH
(mpodmnsHbid ypoenb) / A.I'. Mopakosuu, [1.B. Cemenos. - M. : Muaemosuna, 2020. -
351 ¢. — ISBN 978-5-346-03199-4/ - TekcT : HemoCpeACTBEHHBIN

4, Mopakosuu, A.I'. AnreOpa 1 Hauajla MaTemMaTuyeckoro aHanusa. 10 knacce:
B 2 4 Y. 2. 3agaunuk a8 ydammxcs o01meoOpa3zoBaTeIbHbIX YUPEKICHUH
(mpodmnsHbIA ypoBeHb) / A.I'. Mopakosuy, JI.O. Jleanmesa, JI.W. 3Basuu [u np.|] - M.
: MuemosuHa, 2020. - 336 ¢. — ISBN: 978-5-346-01202-3/ - TekcT : HEMOCPEACTBEHHBIH
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5. Mopakosuu, A.I'. AnreOpa u Hauana maremaruueckoro ananusa. 11 kmace:
B 2 4. Y. 2. 3agaunuk A1 yyammxcs o01eo0pa3oBaTeIbHbIX YUPEKACHUH
(mpodmsHbI yposeHs) / A.I'. Mopakosuu, JI.O. Jleanmesa, JI.W. 3sasud [u ap.],- M.
: MuemosuHa, 2020. - 137 ¢. — ISBN: 978-5-346-02411-8/ - TekcT : HEMOCPEACTBEHHBIM

3.2.2. /lonmoJIHUTEIbHbI€ HCTOYHHUKH

1. Bcepoccutickue wmaTepHeT-omummnransl. - URL: https://online-olympiad.ru /

(mara obpamenus: 31.08.2024). - TekcT: 3NEKTPOHHBIH.

1. Enunas xomnekmus 1madpoBeix obpaszoBaTtelbHBIX pecypcoB. - URL:
http://school-collection.edu.ru / (mara obpamenns: 31.08.2024). - TekcT: 7IEKTPOHHBIHA.

2. HNudopmanmonnas cucremMa «EIMHOE OKHO JOCTyna K 00pa30BaTeIbHBIM
pecypcam». - URL: http://window.edu.ru / (nara obpamenus: 31.08.2024). - Tekcr:
3JICKTPOHHBIM.

3. Hayunas snextponnas 6ubnmmoreka (HOb). - URL: http://www.elibrary.ru
(mara obpamenus: 30.08.2024). - TekcT: A3NEKTPOHHBIH.

4. OTtkpeiThiii komuteK. Maremaruka. - URL: https://mathematics.ru / (gara
oopamenus: 31.08.2024). - Tekct: 3MeKTPOHHBIH.

5. [TosToprm matematuky. - URL: http://www.mathteachers.narod.ru / (mara
obpamenus: 31.08.2024). - TekcT: 3MeKTPOHHBIH.

6. ChopaBouHMK MmO  MareMaTtuke i mKojJbHUKOB. -  URL:

https://www.resolventa.ru/demo/demomath.htm / (mata o6pamenwms: 31.08.2024). -
TeKCT: 3NEKTPOHHBI.

7. Cpenuss MaTeMaTHYECKast WHTEPHET LIKOJIA. - URL:
http://www.bymath.net / (mara obpamenus: 31.08.2024). - TekcT: 3NEKTPOHHBIH.

8. OenepanbHbii.  moptan  «Poccuiickoe  oOpazoBanme». -  URL:
http://www.edu.ru / (mara obpamenus: 01.09.2024). - TekcT: 3IeKTPOHHBIH.

9. denepanbHblid IEHTP WHGHOPMAIMMOHHO-00PAa30BATEIBLHBIX PECYPCOB. -

URL: http://fcior.edu.ru / (nara obpamenus: 01.09.2024). - TekcT: 3MEKTPOHHBIH.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI
YUYEBHOI JUCLMILJIMHBI

KoHTponb 1 olieHKa pe3ybTaTOB OCBOCHUS 00II€00pa30BATEIbHON AUCIUTLTUHbI

«MaremaTuka PACKPBIBAIOTCA YCPC3 AUCHUINIMHAPHBIC PC3YJIbTAThI, HAIIPABJIICHHBIC Ha

dbopmupoBanue oOmMMX W NMPOPECCHOHATBHBIX KOMIICTCHIIMH 1O pasjieiiaM H TeMaM

COJICPKaHUs Y4eOHOTO MaTepHalia.

PesyabTaTnl 00yueHus

Paznen/Tema

THun oneHoYHBbIX MePONPHSTHH

OK 01. Berbupars criocoObl permeHus
33134 npodeccnoHANTEHOH
OCATCIBHOCTH — MPUMEHHTCTBHO K
Pa3IMYHBIM KOHTCKCTAM

P1 Temal.l, 1.2, 1.3 T1-0/c5, 1.4.
P2 Tempr2.1,22,23,24,2.5,2.6
I1-o/c, 2.7

P3 Tems3.1,3.2,3.3,3.4,3.5 3.6
P 4, Temsr 4.1, 4.2, 43, 4.4, 4.5,
4.6,4.711-0/c, 4.8, 4.9, 4.10

P5 Tems1 5.1,5.2, 5311I-
o/c,5.4,55 56

P6, Temsr 6.1,6.2, 6.3, 6.4,

6.5, 6.6, 6.7T1-0/c, 6.8

TecTupoBaHue

YcTHBIM onmpoc

MaremMaTHIeCKHH JUKTAHT
HWuauBuayaasHas CaMOCTOATEIbHAS
pabora

IlpeacrasicHue pe3yabTaToB
MPAKTHYECKUX PadOT

Konrponbnas padbora

BrinonHeHUE 3a1aHUN HA 3K3AMEHE

OK 02. Hcnonb30BaTh
COBPEMEHHBIC CPE/ICTBA TIOUCKA,
AHAM3A W UHTEPIIPETALUI
nH(popManmH, 1 HHPOPMAIIMOHHBIC
TEXHOJIOTHH IS BHIIOJTHCHHUS 33,124
MPO(CCCHOHATTFHON CATCABHOCTH

P1,Temal.1l, 1.2, 1.3 IT-o/c, 1.4.
P3, Temsr3.1,3.2,3.3,34,3.5 3.6
P6, Temsr 6.1,6.2, 63,64,

6.5, 6.6, 6.711-0/c, 6.8

P7, Temsr 7.1, 7.2 TT-o/c,

73,74

TecTupoBaHue

YcTHBIM onmpoc

MaremMaTHIeCKHH JUKTAHT
HWuauBuayaasHas CaMOCTOATEIbHAS
pabora

IlpeacrasicHue pe3yabTaToB
MPAKTHYECKUX PadOT

Konrponbnas padbora

BrinonHeHUE 3a1aHUH HA SK3aAMEHE

OK 03. ITmaanpoBsats u
peaTH30BBIBATH COOCTBEHHOS
MPO(CCCHOHATTFHOS W TIHOCTHOC
Pa3BUTHEC, TPCANPUHUMATCIIBCKYHO
JOCATCIBHOCTS B MPO()eCCHOHATBHON
cepe, HCnoap30BaTh 3HAHUA 110
(pHAHCOBOH rPAMOTHOCTH B
Pa3JIUIHBIX )KU3HCHHBIX CUTYALHAX

P1,Temal.1l, 1.2, 1.3 IT-o/c, 1.4.
P2, Temsr2.1,22,23,24,25,26
I1-o/c, 2.7

P3, Temsr3.1,3.2,3.3,3.4,3.5 3.6
P 4, Temsr 4.1, 4.2, 43, 4.4, 4.5,
4.6, 4.711-0/c, 4.8, 4.9, 4.10

P6, Temsr 6.1,6.2, 63,64, 6.5,
6.6, 6.7 I1-0/c, 6.8

P7, Temsr 7.1, 7.2 TT-o/c,

73,74

TecTupoBaHue

YcTHBIM onmpoc

MaremMaTHIeCKHH JUKTAHT
HWuauBuayaasHas CaMOCTOATEIbHAS
pabora

IlpeacrasicHue pe3yabTaToB
MPAKTHYECKUX PadOT

Konrponbnas padbora

BrinonHeHUE 3a1aHUH HA SK3aAMEHE

OK 04. 3¢ derrusHO
B3aMMOJCHCTBOBATh B PabOTaTh B
KOIUICKTHBE M KOMAaH/IE

P1 Temal.l, 1.2, 1.3 TI-0/c, 14.
P2 Temsr2.1,2.2,23,2.4,2.5 26
I1-o/c, 2.7

P3 Tems3.1,3.2,3.3,3.4,3.5 3.6
P 4, Temsr 4.1, 4.2, 43, 4.4, 4.5,
4.6,4.711-0/c, 4.8, 4.9, 4.10

P5 Tems15.1,5.2, 5311I-
o/c,5.4,55 56

TecTupoBaHue

YcTHBIM onmpoc

MaremMaTHIeCKHH JUKTAHT
HWuauBuayaabHAs CaMOCTOSATEIbHAS
pabora

IlpeacrasicHue pe3yabTaToB
MPAKTHYECKUX PadOT

Konrponbnas padbora

BrinonHeHUE 3a1aHUH HA SK3aAMEHE
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OK 05. OcyniecTBisTh YCTHYIO H
MACBMCHHYI) KOMMYHHUKAIIAIO HA
TOCYIAPCTBEHHOM SI3BIKE
Poccuiickoit @eaepanun ¢ y4eTOM
0COOCHHOCTEH COLMATBEHOTO U
KYJIBTYPHOTO KOHTEKCTA

P1,Temal.1l, 1.2, 1.3 IT-o/c, 1.4.
P3, Temsr3.1,3.2,3.3,3.4,3.5 3.6
P6, Temsr 6.1,6.2, 63,64,

6.5, 6.6, 6.711-0/c, 6.8

P7, Temsr 7.1, 7.2 TT-o/c,

73,74

TecTupoBaHue

YcTHBIM onmpoc

MaremMaTHIeCKHH JUKTAHT
HWuauBuayaabHAs CaMOCTOSATEIbHAS
pabora

IlpeacrasicHue pe3yabTaToB
MPAKTHYECKUX PadOT

Konrponbnas padbora

BrinmonHEHUE 3aJaHUI HA SK3aAMEHE

OK 06. ITposBiATH
IPaKIAHCKOIATPHOTHYECKYIO
MO3HULIHUIO,

JEMOHCTPHPOBATh OCO3HAHHOE
TIOBE/ICHHUE HA OCHOBE TPAIUIHOHHbIX
00LIEYETOBEYECKUX HEHHOCTEH, B TOM
YHCIIE C YUETOM TApMOHH3AINA
ME)KHAIIMOHABHBIX U
MEKPETTHTHO3HBIX OTHOIICHUH,
TIPUMCHSATH CTAHIAPTHI
AHTHKOPPYIIITHOHHOTO MOBEICHHUS

P1 Temal.l, 1.2, 1.3 TI-0/c, 14.

P 4, Temsr 4.1, 4.2, 43, 4.4, 4.5,
4.6,4.711-0/c, 4.8, 4.9, 4.10

P5 Tems15.1,5.2, 5311I-
o/c,5.4,55 56

TecTupoBaHue

YcTHBIM onmpoc

MaremMaTHIeCKHH JUKTAHT
HWuauBuayaabHAs CaMOCTOSATEIbHAS
pabora

IlpeacrasicHue pe3yabTaToB
MPAKTHYECKUX PadOT

Konrponbnas padbora

BrinonHeHUE 3a1aHUH HA SK3aAMEHE

OK 07. CoageiicTBOBaTH
COXPAHECHHIO OKPY KAIOIIEH CPEBL,
PECYPCOCOCPSIKCHAIO, PUMCHATH
3HAHUS 00 H3MCHCHHUH KITAMATA,
TIPUHIUIIBI OEPEKINBOTO
MPOU3BOICTBA, IPPekTHBHO
JICHCTBOBATD B YPE3BBIUANTHBIX
CUTYyaIHUIX

P2 Temsr2.1,2.2,23,2.4,2.5 26
I1-o/c, 2.7

P 4, Temsr 4.1, 4.2, 43, 4.4, 4.5,
4.6,4.711-0/c, 4.8, 4.9, 4.10

P5 Tems15.1,5.2, 5311I-
o/c,5.4,55 56

P6, Temsr 6.1,6.2, 6.3, 6.4,

6.5, 6.6, 6.7T1-0/c, 6.8

TecTupoBaHue

YcTHBIM onmpoc

MaremMaTHIeCKHH JUKTAHT
HWuauBuayaabHAs CaMOCTOSATEIbHAS
pabora

IlpeacrasicHue pe3yabTaToB
MPAKTHYECKUX PadOT

Konrponbnas padbora

BrinonHeHUE 3a1aHUH HA SK3aAMEHE

5. ®OHJAbI ONEHOYHBIX CPEACTB

20




®OH/IbI OIIEHOYHbLIX CPEJICTB
(ITPOMEXYTOYHASA ATTECTAILMA)
U1 TPOECCHOHATBHBIX 00Pa30BaTEIBHBIX OPraHU3aIlHiA

K PABOUEI ITPOT'PAMME OBIIIEOBPA3OBATEJIbHOM IUCLUITINHBI

«MaTeMaTuKa»

Cnemmansroctu 40.02.04 FOpucnpyneHuus

5.1 ®oHabl o11eHOYHBIX cpeAcTB Mo crnenuaabHocTu 40.02.04
FOpucnpyaeniusi.

®oHnmpl  oneHOUHBIX cpenactB  (mamee — @DOC) mnpencraBieHBl B BUIE

MEXKAUCUATUIMHAPHBIX 33JaHUM, HAMPABJICHHBIE HA KOHTPOJb KAUYE€CTBA U YNPABJICHUE

npoueccamu gpoctvxkenus JIP, MP wu IIP, a Ttakke co3manwe yciaoBuil s
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dbopmuposanus OK w (wnmm) TIK y oOydarommxcs MOCPEACTBOM TPOMEKY TOUHON
arrectaumu. @O®OC pazpabaThiBalOTCS € ONOpPOM HA  CHUHXPOHU3UPOBAHHBIE
oOpa3oBarebHbBIC PE3YNbTATHl, C ydeToM Tpoduis oO0ydeHHUs, ypOBHA OCBOCHUS
oOmeobpazoBareabHON  gucIUIUIMHBL  «MaTtematnkay ©W  mpodheCCHOHATBHON
HaIMpaBJICHHOCTH  oOpa3zoBaTelbHON mporpamMmmbl  mno  cnenuaigsHoctu  40.02.04
IOpucnpynenius.

Ta6muma 1
Ne pazgesia, TeMbl Koawbi BapuaHTBI MEKAUCHHIVINHAPHBIX 3aJAHHH
o0pa3oBaTeJibHBIX
pe3yJabTaTOB
(JIP, MTP, IIP,
OK, IIK)
Pazgen Ne 1 I1P6 02 3aganue 1. Pemmnre cucteMy ypaBHEHMIA:
[ToBTOpEHHME Kypca JIP 09 {x +y =5,
MaTeMaTHKH MP 09 x-y=4
OCHOBHOR IIKOJIBI OK 01 3aganue 2. YIpoCTUTE BRIpAKEHUE!
OK 02 3b2—-3 b
OK 03 1-b b+1
OK 04 3ananue 3. Ha nuarpamme npeacTaBieHbl

HEKOTOPBIC U3 KPYMHEUIIUX IO YUCIEHHOCTH
HACeJICHUs] CTPaH MUpA.

1400 1275

1200 1010

1000

800

600 -

400 170 142 125

200
0 [] . H = =
Y E S SR X
*y’@ ?‘? 0& Qo’*"k é\i\ oé* o‘sb
o Q'z?’ Q o
\xq?&\ ©

YucneHHoctb
HaceneHua MJIH. Yen.

HucaeHHOCTh HACENIEHNs1 KAaKOrO roCyAapCTBa
MIPUMEPHO B 6 pa3 MEHbLIE YUCICHHOCTU HACETIEHUs
HNunun?

3ananue 4. B 40 MeTpax Apyr oT Apyra pactyr 2
nepesa. Beicota ogHoro nepesa 31 M., BbICOTA
APYyroro — 6 M. BEIYMCIUTB PACCTOSTHUE MEXAY
BEPXYLIKAMH 1E€PEBLEB.

3apanue 5. B BoinyksioM deTbIpéxyrojpHuke ABCD
u3BectHO, uto BC=AB, CD=AD, yron B=133
rpaaycos, yroin D=173 rpanycos. Halinure yron A,
OTBET JIaliTe B rpajaycax.
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Pa3zpen Ne 2 Tpsimble

I1P6 04

3nanue 1. Pacmmdpyiite kpaTkyro 3anuch: a€ . A)

U TIJIOCKOCTH B I1P6 06 TOYKA a MpUHAIEKUT Tuiockoctu fB; B) Touka a
NPOCTPAHCTBE JIP 09 NpUHAIISKUT mpsimoit B, B) nmpsimas  a
MP 09 npuHaIekuT tiockoctn B, I) npsmas a
OK 01 nepeceKaeT MIOCKOCTh f3.
OK 02, Bamanne 2. Ilpsimbie AB u CJ] CKpeIquBarOTCS.
OK 03 Kakoe pacnonosxkenne umetor mpsimeie AC u BJ1?
OK 04 A) mapamnenbheie, b) mnepnenauxynsipubie; B)
OK 09 cKkpeluBaoTces;, I') nepecekarorcs.
3amanue 3. Kakue u3 Bexkropos a(1,2,-3), ¢(3,6,-6),
B(2,4,-6) xonmmueapHbie? A) a, B; b) ¢, B;B) a, ¢; I)
KOJUTMHEAPHBIX BEKTOPOB HET.
3amanne 4. HManmsl Touku A(2,0,5), B(2,4,-2) C(-
2,6,3). CepenuHOl KakOTO OTpe3Ka SIBIISIETCS TOUYKA
M(0,3,4)? A) AB; b) BC; B) AC; I') CB.
Pa3zpen Ne 3 I1P6 04 3apmanue 1. Yepes koHubl oTpeska AB u ero
Koopaunate! u JIP 09 cepenrHy M mnpoBeneHbl NapajuiebHbIE MPSIMBIE,
BEKTOPHI B MP 9 MEPECEKAIOIUEe HEKOTOPYI IIIOCKOCTb B TOYKAX
MIPOCTPAHCTBE OK 01 Al, Bl u M1. Haiinure niuny otpeska MM, eciu
OK 02, oTpe3ok AB He mnepecekaeT IUIOCKOCTb U €CIHU
OK 03 AA1=6,8¢cm, BB1=7,4cm.
OK 04 3aganue 2. Ilpsameie AC, AB u AJl momaphHO
OK 09 neprneHaukynsapHel. Haiinute otpesox CJI, eciu
AB=5 cm, BC=13 cm, AJI=9 cm.
3amanue 3. Jlaner BekTopwl a(-6,0,8) , B(-3,2,-6).
Haiinure ckansipHOe MpOM3BEACHNE BEKTOPOB. 8. (2
bamna) Haweptute ky0  ABCHAIBICI/1.
IToctpouts Touky K€EAB, Touxky MEJIIC,
otpezok PEEAIBICI1. 3amanue 4. Ilpu xkakux
3HaYeHusx 1 BekTtopel a (4,m2), B (1,2,m)
NEePNEeHIUKYISAPHbI?
3amanue S. Odopmure guct Oymaru A4
BEPTUKAJIbHBIMH, TOPU30HTAIbHBIMU, HAKJIOHHBIMU
JIMHUSAMH, HCTIOJIB3Ysl Pa3HbIE [IBETOBbBIC OTTEHKL.
Paznen Ne 4 I1P6 4 3ananue 1. Beraucnure: sin w2 +cosmw 2 .
OCHOBEI JIP 09 Bamanvie 2. Haiiqute 3HadYeHHWE BBIPAKEHUS
TPUTOHOMETPHH. MP 03 4arccosV2 2 - 4arcsin(— V2 2 )
Tpuronomerpuueckue MP 09 3ananue 3. Haligure 3HaueHue BbIpaXKEHUs
byHKIIUN OK 01 3apnanue 4. Pemute ypaBHeHue cos x = 1 2 .
85 8% 3anuiuuTe HAUMEHBIINM MOJOXUTENbHBIN KOpeHb
OK 04 yYPaBHEHMSI.
OK 09 3ananue 5. Pemute ypaBHeHue sin2 X - 4 sin x + 3

=0.
3anaHue 6.. ITocTpoiiTe rpaduk
TPUTOHOMETPHUECKOHN QyHKIMH y=2 sinx
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Pa3zpen Ne S I1P6 04 3amanne 1. Uemy paBHa mnpou3BoAHAs (PYHKIUU
IIpoussoanas JIP 07 y=2x37A)y=5x;b)y=6x;B)y=6,T) y=6x2 .
GyHKLUH, €€ MP 03 3ananue.2 Ilo kakoi 13 (GOPMYJ BBIYUCISETCS
MPUMEHEHHE MP 09 npousBogHas 4actHoro? A) (utv)'=u'+v’; B)
85 8; (uv)=u'vtuv’; B) (uv )  =uvu' v 2 ;
OK 03 D(f(g(x)) =f (2(x))*g"(x).
OK 04 3ananmne.3 Pemmre ypaBHenme {(x)=0, ecmu
OK 09 f(x)=3x2 — 6x +4.
Bribepure oter. A) 1; 5) -1, B) 4, ') -4. 18
3ananne.4 OOmmit Bua Bcex MepBOOOOPA3HBIX IS
f(x)=sinx?
A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C,
I') F(x)=-tgx+C.
Pa3zgen Ne 6 I1P6 4 3ananne 1. B xakux emuHHIAx uzMepsercss oObem
MHoOrorpaHHUKH U JIP 07 MHOTOTpaHHUKa?
TeJa BPAIlEeHUs MP 3 A) B mertpax; B) B kyOuueckux merpax; B) B
MP 9 KBaZpaTHBIX MeTpax; I') B ABYyrpaHHBIX Ipagycax.
OK 01 3aganne 2. Ilnomaapr NOMHON MOBEPXHOCTH
8§ 8? MPU3MBI BBIYHCISIETCS TIO (hopMyIie:
OK 04 A) S = S6ok + 2 SOCH.; b) S6ok =Pocu*H; B) S =
OK 09 Bb6ok + S SOCH,; I') S6ok =2Pocu*H.
3apmanue 3. Uto sABAsSeTCS OCEBbIM CEUEHUEM
KOHyca?
A) paBHOOEIPEHHBIN TPEYTrOJIbHUK; b)
paBHOOenpeHHas Tparenus;, B) npsmoyronbhuk; I)
NPSIMOYTOJIbHAS TPATISIIHSL
3amanne 4. Kakas ¢urypa mnomydaercs mnpu
BPALEHUH TPSMOYTOJIBHOTO TPEYTOJbHUKA BOKPYT
OJIHOTO U3 CBOUX KATETOB?
A) xonyc; b) yceuennsrnii konyc; B) mupamuna; I')
yCeUeHHAasl MUPAMHUTA.
Pazpen Ne 7 ITP6 05 3ananue 1. Beraucnure: sin w2 +cosmw 2 .
[TepBooOpaszHas JIP 07 3amanue 2. Haiigute 3HaueHUE BBIPAKEHUS
yHKIMs, €& MP 03 4arccosV2 2 - 4arcsin(— V2 2 )
MIPUMEHEHUE MP 09 3ananue 3. Haligure 3HaueHue BbIpaXKEHUs
8§ 8; 3aganue 4. Pemwnrte ypaBHeHue cos x = 1 2 .
OK 03 3anuiuuTe HAUMEHBIINM MOJOXUTENbHBIN KOpeHb
OK 04 yYPaBHEHMSI. ‘ ‘
OK 09 32(1)L[aHI/Ie 5. Pemure ypaBHenue sin2 X - 4 sin x + 3
3anaHue 6.. ITocTpoiiTe rpaduk
TPUTOHOMETPHUECKOHN QyHKIMH y=2 sinx
Pa3zpen Ne 8 I1P6 04 3ananue 1. Haligure 3HaueHue BbIpakKeHUsI
CTeneHn U KOPHH. JIP 07 48 . 1110: 448
Crenennas ¢pyukius | MP 03 Bamanne 2.  CdopmysnupyiiTe  omnpeneieHue
MP 09 CTENEeHHON (QYHKLINU
OK 01 3apanue 3. Mexay KakUMHU JBYMsl HaTypaJbHbIMU
8§ 8? YUCJIAMH HAXOIUTCST YUCIIO V193 2
OK 04 A)19u20;b)2u3;B)18u19;I)3 u4.
OK 09 3amanue 4. Kakas u3 ¢pyHKIUN BO3pACTAOT HAa BCEH

obnactu onpeneneHus?
A) f(x)=log5 x; B) f(x)=0,7 x; B) f(x)=x2; I)
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f(x)=logl 2 x.

Pa3znen Ne 9 I1P6 04 3amanne 1. CdopmynupyiiTe  onpenencHue
ITokaszarenbHas JIP 09 MOKa3aTeIbHON (PYHKIIHH.
byHKIHSA MP 3 3ananue 2. [lepeuncnure CBOMCTBA MOKA3aTENBHOMN
MP 9 byHKIIUN
MP 07 3amanme 3. Haiitm 3nauenme f(2) rpaduxa
8§ 8; sumaf(x) = a*
OK 03
OK 04
OK 09
Pazgen Ne 10 ITP6 05 3ananue 1. Beraucnure: sin w2 +cosmw 2 .
Jlorapugmsl. JIP 09 3ananue 2. Haiinure kopeHb ypaBHEHHUs
Jlorapudmuueckas MP 03 logs(4+x) =2
byHKIHS MP 09 3aganue 3. Haiinure 3Ha4Y€HUE BBIPAKEHUS
8§ 8; loge 108 + logg 2
OK 03 3aganue 4. Pemwure YPaBHEHHE COS X = 1 2.
OK 04 3anuInTe HAUMEHBLINH IOJIOKUTENbHBIH KOPEHb
OK 09 YpPaBHCHUA.
3amanne 5. VYikaxkute 00NacTh ONpenesneHus
byskmun f(x) = 1g 2x—3 x+7
A) (-7, 1,5); B) (-0; -1,5), (7; +0).; B) (-1,5; 7); T)
(-o0; -7), (1,5; +o0).
Pazgen Ne 11 I1P6 07 3amanne 1. B oduce nu3aiiHEpPCKOrO areHTCTBA
DJIeMEHTBI JIP 09 HaxoasiTcss 8 moceTuTes el JKeHCKOro moja u 2
KOMOHHATOPHKH, MP 03 My3KCKOTO. OmNpenenuTh BEPOSITHOCTH TOTO, YTO
cratuctukn u Teopun | MPO7 NIEPBBIM K KOHCYJIBTAHTY OOPaTUTCS MY>KUYHHA.
BEpPOSITHOCTEN OK 01 3ananne 2. Ha koH(pepeHIo npuexann 2 yueHbIX
85 82 u3 I'epmanmn, 3 u3 Cepbun u 7 u3 llBelinapum.
OK 04 Kaxneiii u3 HuX nejgaer Ha KOH(QEpPEHIWH OIUH
OK 09 noknman.  llopsimox  JOKJNAQAOB — ONpenessieTcs

xepeObéBkol. Haiimure BEpOATHOCTH TOrO, HTO
ISITBIM OKaXeTCsl oK yueHoro 3 Cepoun.
3apanue 3. Mamwa, Tumyp, Huana, Kocts u AHTOH
Opocunm xpebuili — KOMYy JOCTaHETCSl MPOEKT IO
opopmiennro  camebHoro  3ama.  Haiigure
BEPOSATHOCTh TOTO, YTO TNPOEKT TOYHO HEe Oyxmer
BBITIOJTHITE AHTOH

3amanue 4. B smuke TpU KpacHbBIX U TPU CHHUX
¢baomacrepa. Dromacrtepbl  BBITACKUBAIOT IO
ouepen B  ciaydaiiHoM — mopsinke.  Kakosa
BEPOSITHOCTb TOrO, 4YTO MEpPBbIH Pa3 CHUHUH
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(bomacTep MOSBUTCS TPETHUM IO CYETY?

3aganue 5. Jlan psg uucen: 175; 172; 179; 171;
174; 170; 172; 169. Halinute MOoay psiaa u CpeaHee
apudmernueckoe psma.

Pa3zpen Ne 12
YpaBHeHuUs 1
HEPaBEHCTBA

I1P6 4
JIP 07
MP 3

MP 9

OK 01
OK 02
OK 03
OK 04
OK 09

3ananue 1. Pemmre ypaBHeHue X2 -7x+10=0. Ecnu
ypaBHEHHE HMeeT OoJiee OJHOrO KOpPHS, B OTBET
3aMUILINTE MEHBLINN U3 KOpHEH

3amanne 2. Pemwurte ypaBHenue f(x)=0, ecmimu
f(x)=3x2 — 6x +4. BeiOepute OTBeT.
A)1;Bb)-1;B)4;T) -4.

3ananue 3. Pemute ypaBHenue sin2 x - 2sinx=0. B
OTBET 3anuLInuTe KOJIUYECTBO peLIeHHH,
MpUHAJIeKALINX TPOMEXyYTKY [0; 47]

3aganue 4. Pemwnrte ypaBHeHue cos x = 1 2 .
3anuiuuTe HAUMEHBIINM MOJOXUTENbHBIN KOpeHb
YpaBHEHUSI.

3ananue 5. Pemute ypaBHeHue sin2 X - 4 sin x + 3
=0.

3anaHue 6.. ITocTpoiiTe rpaduk
TPUTOHOMETPHUECKOHN QyHKIMH y=2 sinx
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