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COJEPKAHUE

OBILIASI XAPAKTEPMCTUKA PABOYEN ITPOI'PAMMBI YYEBHOM JUCLATIIVHBI
CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JUCIIUIIINHBI
YCJIOBUS PEAJTIU3ALIMN YUYEBHOM JUCLIUITINHBI

KOHTPOJIb 1 OLIEHKA PE3VJIPTATOB OCBOEHUS YUEFHOU JIUCLIUTIIMHBI



1. OBIIASA XAPAKTEPUCTHUKA PABOYEW ITPOI'PAMMBI YYEBHOM
JUCHUIIVIMHBI (KYPCA) COO.01.04 MATEMATHUKA

1.1. MecTro aucuMmivHbl (Kypca) B CTPYKType OCHOBHOH mNpodeccHOHAIbHOI
0o0pa3oBaTeJIbHOM MPOrPAMMBI:

Hucrumuaa (kype) C0OO0O.01.04 Marematnka BXOJUT B COCTaB JTUCHUILIAH (KYypCOB)
00111e00pa30BaTEIPHOrO Y4eOHOT0 UKIIA (B paMKax MOJYYSHHUS CPETHET0 00IIero oOpa3oBaHus)
B IIpefenax OCHOBHOW mIpodecCHOHaIbHOW 00pa3oBaTeNbHOM MporpaMMsbl, pa3pabOTaHHON B
cootBercTBUU ¢ DenepanbHbIM TOCYAApCTBEHHBIM 00pa3oBaTeNbHBIM  CTaHIAPTOM 110
CIIEIUATILHOCTH CpeHero npodeccuoHanbHoro oopazopanus 42.02.01 Pexnama n denepaibHbIM
rocy/1apcTBEHHBIM 00pa30BaTeNIbHBIM CTAaHIAPTOM CPEAHEro 001Iero oopa3oBaHusl.

YpoBeHb OCBOCHUS AUCIMILTUHBI (Kypca): YrIyOJIeHHBIH

1.2. Henu U muaHupyemble pe3y/ibTaTbl OCBOCHUS Y4eOHOM JUCHHUILIMHBI (Kypca),
OpHeHTAlus HA Oya1yIyI nNpodecCHOHAIBHYIO 1eATeJIbHOCTD:

[MpuoputeTHpIMH LensIMH  OOy4YeHUsT MaTeMaTHKe Ha YIIyOJIEHHOM YpPOBHE MPOJOJDKAIOT
OCTaBaThCA:

(hopMUpOBaHUE IEHTPATBHBIX MaTEMAaTHYSCKUX TMOHATUH (YUCIIO, BEIMYUHA, T'€OMETPUYCCKAS
¢urypa, TmepeMeHHas, BEPOATHOCTh, (YHKIUSA, TPOW3BOMHAS, WHTETPai), OOECIICUNBAIOIINX
HPEEeMCTBEHHOCTh M TIEPCIIEKTUBHOCTH MaTEMAaTHIECKOTO 00pa30BaHUsI 00YJaIOIINXCS;

nojBeicHUEe OOy4aroIuXcsi Ha JOCTYIIHOM Ui HHUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MAaTCMAaTHUKU U OKPYXKaromero Mupa, IOHMMaHUuI0 MaTEMAaTUKH KaK 4YaCTU 06111617[ KYJbTYpPhI HEJIOBCUCCTBA,

pa3BHTHE WHTEIUICKTYyalbHBIX W TBOPYECKHX CIOCOOHOCTEH 0Oyd4arommxcsi, ITO3HAaBaTEIbHOU
AKTHBHOCTH, UCCIIEJOBATEIECKIUX YMEHHI, KPUTUYHOCTH MBIIIICHUS, HHTEpPeca K N3YyIECHHIO MaTeMaTHKH;

(bopmupoBaHue GYHKIIMOHATLHON MaTeMaTHYeCKOU IPaMOTHOCTH: pacro3HaBaTh
MAaTEMATUYCCKHUEC aCIICKThI B pC€aJIbHBIX KU3HCHHBIX CUTyalluaX ©W TIPU HIYUYCHHUU APYTHUX
y4eOHBIX TPEIMETOB, MPOSBICHUS 3aBHCUMOCTEH M 3aKOHOMEPHOCTEH, (OPMYIMPOBATh MX Ha SI3BIKE
MaTeMaTHKH U CO31aBaTh MaTeMaTHYECKHUE MO/ICIH, TPUMEHSITh OCBOCHHBII MaTEMaTUUECKHH arapar st

peUICHUA TPAKTUKO-OPUCHTUPOBAHHBIX 3a/1a4, MHTCPIPETUPOBATH U OLICHUBATH IMTOJITYYCHHBIC PE3YJILTAThI.

1.2.1. B pe3ynpTaTe OCBOEHMsS y4eOHOH NHUCHUUIUIMHBI (Kypca) 00y4aromiuecs TOJIKHBI
OBJIAJIETh CIAEAYIOUIMMH JIUYHOCTHBIMM Pe3yJabTaTAMM OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHOU

IIPOrPaMMBIL:

B pesynbTate u3yueHuns- MaTeMaTHKHU HAa yPOBHE CPEAHET0 00111ero 00pa3oBaHus y 00y4aromerocs
OyzayT c(hOpMHPOBaHEI CIIEAYIOIINE TMYHOCTHBIE PE3YIbTaThI:

1) rpaxmaHCKOro BOCHUTAHUS:

c(OPMHUPOBAHHOCTD TPAKAAHCKOW MO3HMIUKM O0yYaroIIerocsi Kak akTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCUICKOTO OO0IecTBa, TNPEJICTaBIEHHNE O MAaTeMaTHYeCKUX OCHOBaX ()yHKIIMOHUPOBAHHUS
Pa3InYHBIX CTPYKTYP, SBICHUH, IPOLELYp IPaXXJaHCKOT0 00ILeCTBa (BEIOOPHI, OIIPOCH U APYTOe), YMEHHE
B3aUMO/IEHCTBOBAThH C COUUAILHBIMA HHCTUTYTaMU B COOTBETCTBUH C MX (QYHKIHSIMHU U Ha3HAYCHHUEM;

2) NaTpPUOTHYECKOTO BOCITUTAHUS:

c(OPMHUPOBAHHOCTh POCCUHCKOW TPaKAAHCKOW WICHTHYHOCTH, YBXKEHHUS K TMPONLIIOMY U
HACTOALIEMY pPOCCHUICKOW MaTeMaTHKH, LIEHHOCTHOE OTHOLIEHHE K JOCTHXKEHUSIM pPOCCHMCKHUX
MaTEMAaTHKOB M POCCHHCKOM MaTeMaTHYeCKOM IIKOJIbI, MCIOJB30BAaHUE 3THX AOCTIKEHUN B JIPYrHX
HayKax, TEXHOJIOTHSX, cepax SKOHOMHUKH

3) IyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHUS:



OCO3HaHME JYXOBHBIX IIEHHOCTEH POCCHHCKOrO Haponaa, c(hOpMHPOBAHHOCTH HPABCTBEHHOTO
CO3HaHU, ITUYECKOTO MOBEICHHUS, CBSI3aHHOTO C MPAKTHYECKUM NMPUMEHEHHEM IOCTM)KEHUH HayKd H
JESITEeIbHOCTHIO YIEHOT0, OCO3HAHHNE JIMYHOTO BKIIA/Ia B TOCTPOEHHUE YCTOWYMBOTO OYAYIIETO;

4) SCTETHYECKOTO BOCITUTAHUS:

JCTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYas 3CTETHKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aa4, pELICHUH, pacCcyKACHNH, BOCOPUUMYUBOCTh K MATEMATUIECKUM aCIIEKTaM Pa3IMIHBIX
BUJIOB HCKYCCTBA;

5) dusnyecKoro BOCIUTaAHUS:

c(OpMHUPOBAaHHOCTh YMEHHS NPUMEHSTh MaTeMaTU4eCKUe 3HAHUS B HMHTEpecax 3J0pPOBOrO U
Oe3omacHOro o0pasa XM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3[0POBBIO (30POBOE MHTaHHE,
cOaJTaHCUPOBAHHBIA PEXUM 3aHATHH M OTHABIXa, peryispHas (U3NUecKash aKTHBHOCTB), (QHU3HUYECKOE
COBEPILEHCTBOBAHUE IIPU 3aHITUSAX CIOPTUBHO- 030POBUTEIBHOM JESITENbHOCTHIO;

6) TpPyIOBOTO BOCITUTAHHUSA:

TOTOBHOCTH K TpYyIy, OCO3HaHHWE LEHHOCTH TPYAONIIO0MsS, HHTEpEC K pasauyHbIM chepam
npodecCHOHANTBLHON AEATENLHOCTH, CBSI3aHHBIM C MATEMAaTHUKOW U €€ IPUIIOKEHUSIMH, YMEHUE COBEPIIATh
OCO3HaHHBIA BEIOOp Oymymieidl mpodeccnd W peann3oBHIBaTh COOCTBEHHBIC JKM3HEHHBIE —IIIaHBI,
TOTOBHOCTH M CIIOCOOHOCTh K MaTeMaTHUYECKOMY OOpa30BaHHIO M CaMOOOPa30BaHMIO HA MPOTKEHUU
Bcel JKU3HHU, TOTOBHOCTHL K AKTUBHOMY YYaCTHUIO B PCHICHUH MNPAKTUYCCKUX 3adaqd MaTeMaTHYeCKON
HaNpaBJICHHOCTH;

7) 3KOJIOTHYECKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTD FKOJIOTMYECKON KyJIbTYPbI, IOHUMAaHHE BIMSHUS COLUATIBHO- SKOHOMHUECKUX
MPOIIECCOB HA COCTOSIHME MPUPOAHOM M COLMAJIBHOW Cpelbl, OCO3HAHHWE TIIOOANIBHOIO XapakTepa
J3KOJIOTHYECKUX HpO6HeM, OpHCHTAalKA Ha MPUMCHCHUC MATEMATUYCCKUX 3HAHUN AJid pCUICHHA 3a1a4 B
001acTH OKpYXaroLeH cpelbl, IUIAHUPOBAHNE MOCTYIKOB M OLIEHKM MX BO3MOKHBIX IOCJIEACTBUH IS
OKpY>Karollel Cpepl;

8) IEHHOCTH HAyYHOTO IMO3HAHUS:

c(OPMHUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHS
HayKd W OOIIECTBEHHOW IpPAKTUK{, NOHMMAaHHUE MaTeMaTH4YeCKOW HAayKH KakK cQepbl 4el0BEYeCKOH
JESITeIbHOCTH, ATANOB €€ Pa3BUTHS M 3HAYUMOCTH AJIS Pa3BUTUS LIMBWIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU U MaTEMAaTU4YECKOM KyJbTypOl Kak CPeACTBOM IIO3HAHUS MUPA, FTOTOBHOCTb OCYILECTBIISATH

IMPOCKTHYIO U UCCIICA0BATCIILCKYIO ACATCIbHOCTD HHANBUAYAJIbHO U B I'PYIIIC.

1.2.2. B pe3ynbpTare OCBOCHHs y4eOHOW IUCHUUIUIMHBI (Kypca) oOydyaromuecs: JOJIKHbBI
OBJIAJIETh  CICAYIOUIMMH  METANPEAMETHBIMH _ Pe3yJbTATAMH  OCBOEHUS  OCHOBHOU

00pa3oBaTeNbHONW MPOrPaMMBl, B T.4U.:

Pezynamusnvie ynusepcanvhuvle yuebnvie oeticmeusi:

VY oOyuaromerocss OyayT cQOpMHpPOBaHBI YMEHHMsS CaMOOpPTraHU3alMM Kak YacThb
PETyJISTUBHBIX YHUBEPCAJIbHBIX YUEOHBIX JACHCTBHIA:

COCTABJIAThH IUIAH, AITOPUTM pEIIEeHUs 3ajaud, BBIOMpaTh CHOCOO pemeHus ¢ y4éTom
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI pelIeHuH ¢ y4€TOM HOBOW MHpOpPMAaLIUH.

VY oGyuaromerocst 6yayT cOpMHPOBaHBI YMEHHS CAMOKOHTPOJIS KaK YaCTh PETYIISTUBHBIX
YHHUBEPCAJIbHBIX YUEOHBIX ACHCTBUIL:

BJIaJIeTh HaBbIKaMM MTO3HABATEIbHOMN peduieKCuu Kak 0CO3HAHMS COBEPILAEMBIX IEHCTBUN
U MBICIUTENBHBIX IPOLIECCOB, HX pe3yJdbTaToB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIA IIpoLiECcCa U pe3ynbTaTa peleHUs MaTeMaTUIeCKON 3a1a4y;



MpeIBUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH MpPH PELICHUH 3aJlayd, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIBLCTB, JaHHBIX, HAMJICHHBIX OIMIHMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yjbTaTa €M M YCIOBUSAM, OOBSACHATH NPUUYHHBI
JOCTHKEHUS WM HETOCTHKEHUS PEe3yIbTaTOB JAESATEIbHOCTH, HAXOIUTh OLIHOKY, 1aBaTh OILICHKY
NPUOOPETEHHOMY OIIBITY.

VY oOyuaromierocst OyayT copMUpOBaHbl YMEHUSI COBMECTHOM J1eATEIbHOCTH:

MMOHUMATh U HCIOJIb30BaTh NMPEUMYIIECTBA KOMAaHIHONW M UHIUBUAYAIbHON pabOThI MpU
pelieHnn y4eOHbIX 3a/Jay, MPUHUMATh IeJb COBMECTHOM JeSTEeIbHOCTH, IUIaHUPOBATH
OpraHM3aII0 COBMECTHOM paboThl, pacmpeiesarTh BUABI padoT, TOTOBapUBaThCs, OOCYKIATh
MIPOLIECC U PE3YNIbTAT paboThl, 0000111aTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBATh B TPYMIOBBIX (hopmax paboThl (00CYkaeHHS, OOMEH MHEHUH, «MO3TOBBIE
HITYPMBD» U HHBIE), BBIIIOJIHSITH CBOIO 4aCTh pab0OThI U KOOPIMHUPOBATH CBOU JEHCTBUS C APYTUMU
YJleHaMH KOMaH/Ibl, OLIEHWBAaTh KayeCTBO CBOETO BKJIaJa B OOLIUN MPOIYKT MO KPUTEPUSM,
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

Ilo3nasamenvHule yHugepcaivhvie yueOHble Oeticmeus.

VY obyuaromerocs OyayT chOpMUPOBaHBI CIIEAYIOIIEe 0a30BhIE TOTHYECKHAE NEHCTBHUS KaK 4acTh
MO3HABATEIBHBIX YHUBEPCATBHBIX yUEOHBIX JICHCTBUIA:

BBIABIIATE U XapaKTEPHU30BATh CYHICCTBEHHBIC IMPU3HAKKU MATEMATUUYCCKUX O6’I:-CKTOB, HOHHTHﬁ,
OTHOIICHUI MKy MOHITHAMH, (HOPMYIUPOBATH OMPEIEICHNUS OHATHI, YCTAHABIUBATE CYIIECTBEHHBIN
MPHU3HAK KIACCH(DUKAIIMH, OCHOBAHHUS JJIs 0OOOIICHUS M CPABHEHHsI, KDUTEPHHU IIPOBOIMMOTO aHAJN3a;

BOCIIPHHUMATh, (OPMYIMPOBaTh ¥ TPeoOpa3oBBIBATh CYKACHUS: YTBEPIHUTENbHBIE U
OTpULATCIbHBIC, CAMHUYHBIC, YACTHBIC U O6H.[I/IC, YCJIOBHBIC,

BBUSIBJISATH MaTEeMaTHIECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MIPOTUBOPEYHSI B (pAKTaX, TaHHBIX,
HaOJMIOICHUSIX ¥ YTBEPIKICHHSX, MpeIIararb KPUTEPHH IS BBISBICHHS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYMIL;

AcjaTb BbBIBOJAbI C HUCHOJIB30BAHUEM 3aKOHOB JIOTUMKH, ACAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJTIOUCHHUI, yMO3aKITIOUCHHUI 110 aHATIOTHHL;

HPOBOJMTH CAMOCTOSITENIBHO JIOKA3aTeIbCTBA MAaTEMAaTHYECKUX YTBEP:KACHHUN (IPSIMBIE U OT
MPOTHUBHOTO), BBICTPaWBATh APTyMEHTAIMIO, MPHBOAWTH NPUMEPHl U KOHTPIPHUMEPHI, O0OOCHOBBIBATH
COOCTBEHHBIE CYXJICHHUS U BHIBOJIBI;

BBIOMpATh CIOCOG peleHus y4eOHOW 3aqa4un (CPaBHUBATh HECKOJIBKO BApHAHTOB PEILICHHS,
BBIOHPATh HAHOOJIEE TTOIXO/SIIN C YIETOM CAMOCTOSTEIIBHO BBIICICHHBIX KPHTEPHUEB).

V obyuaromierocst 0yayT cOpMHPOBaHBI Ciieyromne 6a30BbIe HCCISI0BATEILCKIE IEHCTBUS KaK
4acTh TI03HABATEIBHBIX YHHUBEPCATIbHBIX YUeOHBIX ACHCTBHN:

HCIIONIb30BaTh BOMPOCHl KaK WCCIENOBATEbCKHI HWHCTPYMEHT MO3HAHUS, (OPMYIIUPOBATH
BOIPOCHI, (PUKCHPYIOIKE MPOTHBOPEYreE, MPObIIeMy, YCTaHABIMBATH HCKOMOE U JaHHOE, (POPMHUPOBATH
TUIIOTE3Y, apTyMEHTUPOBATh CBOIO ITO3UIINI0, MHEHHE;

MPOBOJIUTH CAMOCTOSITEIIBHO CIIAHMPOBAHHBIN 3KCIIEPUMEHT, MCCIIEAO0BAHKE 110 YCTAHOBJICHUIO
OCOOCHHOCTE! MaTeMaTH4eCKOr0 OOBEKTa, SIBICHUS, IMPOIIECCA, BBIABICHHUIO 3aBHCHMOCTEH MEKy
00BeKTaMu, SIBICHUSIMH, TIPOLIECCAMU;

CaMOCTOSATENBHO (POPMYIMPOBATH OOOOIIECHUSI W BBIBOJABI TI0 pPE3yJbTaTaM IPOBEAEHHOTO
HAOJFOJICHWSI, WCCIIEJOBAHUS, OIEHMBATh JOCTOBEPHOCTH IMONYYEHHBIX DPE3YJIbTATOB, BBIBOJOB H
0000111eHHI;

[POrHO3UPOBATh BO3MOJKHOE Pa3BHTHE IMPOIIECCA, A TAKKE BBIABUTATH MPEAMOIOKCHHUS O €ro

Pa3BUTUHN B HOBBLIX YCJIOBUAX.



VY ofOyuatomerocst OyayT cpopMUpoBaHBI yYMEHHsA paboTarh ¢ WHpOpMaIueid Kak 9acTb
MO3HABATEILHBIX YHUBEPCATBLHBIX YUCOHBIX JCHCTBUIA:

BBISBJISITH Ie(OUIINTHI HHPOPMAIIUK, JaHHBIX, HEOOXOAMMBIX JIJISl OTBETA Ha BOIIPOC U JUISI PELICHHUSI
3aJ1a4u;

BBIOMpPATh MHOOPMAIIHIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHATU3UPOBATh, CHCTEMATU3UPOBATh
Y MHTEPIPETUPOBATH HH(OOPMAITUIO PA3JIMYHBIX BUIOB U (POPM MPEACTABICHHUS,

CTPYKTYPHPOBaTh WH(GOPMAIUIO, MPEACTABIATh €€ B pa3iMyHbIX (POopMax, MILTIOCTPHPOBATH
rpaduIecKy;

OLICHUBAThH HAJIEKHOCTH HHPOPMAIIUH IO CAMOCTOSATEIBHO CHOPMYITHPOBAHHBIM KPUTEPHSIM.

Kommynuxamusnule ynugepcanvhvie yuebHvle 0eticmeus:

Y oOyuaronierocst OynyT copMHpOBaHBI yMEHHsS OOIICHHS KaK YacTh KOMMYHUKATHBHBIX
YHHUBEPCAIBHBIX YUEOHBIX JCHCTBUN:

BOCIIPHHUAMATD ¥ ()OPMYJIUPOBATH CYXKICHHUS B COOTBETCTBHUH C YCIOBHSIMH U TICISIMH OOIICHHUS,
SICHO, TOYHO, TPAaMOTHO BBIP2YKATh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh
IMMOACHCHU 110 X0y pCUICHHUA 3ala4, KOMMCHTHUPOBATDH HOHy‘IeHHBII\/'I PE3YyIbTAT;

B X0/i¢ 00CYKJICHHSI 33/1aBaTh BOIPOCHI IO CYHIECTBY 00CYKIAaeMOI TeMbI, TPOOIEMBbI, perraeMon
3a]aud, BBICKa3bIBaTh WJCH, HAIICJICHHbIC HA TIOUCK PEIICHUS, COIMOCTABIATh CBOU CYXKICHHS C
CYXJICHUSIMH JIPYTHX YYACTHUKOB JIMAJIOra, OOHAPYKUBATh Pa3lIMUUe U CXOACTBO MO3HIUH, B KOPPEKTHOMN
(dhopMe GpopMyITHUPOBATH Pa3HOIIIACHS, CBOU BO3PAXKCHHUS,

NpeaACTaBJIATL PE3YJIbTaTbhl PCIICHHA 3aJadu, OSKCIICPHUMCHTA, HUCCJIICA0BaHUsI, IIPOCKTA,
CaMOCTOSITETIbHO BBIOMPATh (OPMAT BBICTYIUICHHS C Y4YETOM 3alad NPE3CHTAUH U OCOOCHHOCTEH
ayJIUTOPHH.

1.2.3. B pe3ynbrare ocBOCHHUsI y4eOHOW IMCHUIUIMHBI (Kypca) OOydarommecs: JOJKHBI

OBJIAJICTh CICAYIONTMMH NPEAMETHBIMH Pe3VabTATAMM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOU
[IPOTPaMMBI:

[IpenmerHble pe3yabTaThl OCBOCHUS (eaepalbHOl paboyeld mporpaMMmbl MO MaTeMaTHKe
MPEJICTABIICHBI TI0 T0J]aM O0YYEHHS B paMKax OTJENbHBIX YIeOHBIX KypPCOB B COOTBETCTBYIONIHX pa3zaeax
HACTOSIIIEH MPOrpaMMBl.

K xonIy 00y4yenus B 1 momyroauu o0y4aromnics MoIyduT CIeIyIoNIne IpeIMETHEIE Pe3yIbTaThl
M0 OTACIbHBIM TeMaM (ejepanbHOi pabouell mporpamMmbl ydeOHOrO Kypca «Aazedpa u Hauana
MAMEMAMUUECKO20 AHATUZA):

Hucna v BBIYUCIICHUSA:

CBOOOJIHO OTIEPUPOBATh MOHATHAMH: PANIMOHAIFHOE YUCIIO, OECKOHEYHAsS TIEPHOIIECcKast Ipo0b,
MIPOLIEHTHI, MPPAIlMOHATIBHOE YHCIIO, MHOXKECTBAa PAIlMOHAIBHBIX W JEHCTBUTENBHBIX YHUCEN, MOJIYJb
JEHUCTBUTEIILHOIO YHCIIA;

MIPUMEHATH IPOOU U TIPOIICHTHI IS PEIIeHHs MPUKIIAAHBIX 3371a9 U3 Pa3INIHbIX OTpaciei 3HaHUu’
U pealIbHOM KU3HU;

MPUMEHSTH MPUOIKEHHBIE BHIYHUCIICHUS, IPABUIIA OKPYIJICHUS, IPUKHUIIKY U OIICHKY pe3yibTara
BBIYHCIICHHI;

CBOOOJIHO ONEPHUPOBATH MOHITUEM: CTEIICHb C IIEJIBIM MOKa3aTesIeM, UCIIOIb30BaTh MOIXOISIIYIO
¢dopMy 3anucH 1eHCTBUTENBHBIX YMCEN IS PELICHHUS PAKTHYECKHX 3a/1a4d U [IPECTABICHHUS TaHHbIX;

cBOOO/IHO OTIEPHPOBATH MOHATHEM: apUPMETHUECKNI KOPEHb HaTypPaIbHOM CTENCHH;

CBOOO/JIHO ONEpUPOBaTH TOHATHEM: CTENEeHb C paIlMOHAIBHBIM [OKa3aTeleM; CBOOOJHO
OIIEepUPOBATH MOHATUAMH: JIOTapU(M YuCIia, JeCATHUHBIE U HATYpaIbHbIE JIOrapu(Mbl;

CBOOOJIHO ONIEpUPOBATH OHATHSIMU: CHHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC YHCIOBOIO apryMEHTa;

OTIEpUPOBATH MOHATHIMHU: APKCUHYC, apKKOCHHYC ¥ apKTaHT€HCYHCIOBOTO apTryMEHTa.



YpaBHEHNA U HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSIMH: TOXAECTBO, YpaBHEHHE, HEPAaBEHCTBO, PaBHOCUIIbHBIC
YpaBHEHUS 1 ypaBHEHUS-CIIEICTBHS, PABHOCHUIIbHBIC HEPABEHCTBA;

NPUMEHSATH Pa3INYHbIC METOJIBI PEIICHUS PAMOHATBHBIX M APOOHO-PAIIMOHANBHBIX YPAaBHEHUMH,
NPUMEHSTH METO MHTEPBAJIOB /ISl PEIICHHS] HEPABEHCTB;

CBOOOJHO OIEpUPOBATh MOHATHSIMH: MHOTOWICH OT OAHOW MEepeMEHHOM, MHOTOUJICH C LEIbIMU
ko3 puLmeHTaMH, KOPHH MHOTOWICHA, IPUMEHATh JIeIeHUe MHOTOWICHa Ha MHOTOYIIEH C OCTaTKOM,
teopemy besy u Teopemy Buera i perienus 3aaad;

CBOOOIHO ONEPHPOBATh MOHATHAMH: CHCTEMa JIMHEHHBIX YpaBHEHHH, MaTpPHIA, ONPECIHTEIh
MaTpUIbl 2 X 2 M €ro TeOMETPHYECKHH CMBICI, WCIONB30BaTh CBOWCTBA OMpelNeNuTens 2 X 2 i
BBIYUCIICHHSI €TO 3HAYCHHS, MPUMEHSTH ONMPEACIUTENH AJIsl PEIICHUs CHCTEMbl JMHEHHBIX YpaBHEHHH,
MOJEIHMPOBATh pPEATbHBIE CUTYallMH C TIOMOLIbIO CHCTEMBl JIMHEWHBIX YpaBHEHHH, HCCIEI0BAaTh
HIOCTPOSHHBIE MOJIEIH C TIOMOIIIBIO MATPHII M ONPEICITUTENEH, HHTEPIIPETHPOBATH IOTyYSHHBIH pe3yIbTaT;

WCTIONB30BaTh CBOMCTBA JEWCTBUI C KOPHIMU s TPeoOpa3oBaHMsl BIPAKEHUH;

BBHITOJIHATH MPE0Opa30BaHMs YUCIOBBIX BBIPAKECHUH, COAEPKALINX CTENEHH C PaldOHaTbHBIM
HOKa3aTeseM;

UCIIONH30BATh CBOICTBA JIOrapu(MOB IS TPeoOpa30BaHMs JIOTapH(YMIYECKUX BHIPAKECHH;

CBOOOJHO OMNEpUPOBATh TMOHATHUSAMH: HPpalMOHATbHBIC, TIOKa3aTeIbHBIC U JIOTapUPMHYECKHE
YpaBHEHUS, HAXOJIUTh MX PEIICHHUS C TOMOUIbIO PABHOCHIIBHBIX MEPEXOIOB MIIM OCYILIECTBIISS IPOBEPKY
KOpHEH;

NPUMEHSTH OCHOBHEIE TPUTOHOMETPHUYECKUE bopmyIbI Ut npeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKCHH;

CBOOOJIHO OTIEPHPOBATH MOHSITHEM: TPHTOHOMETPHUUECKOE YpaBHEHHE, TPUMEHITH HEOOX0AUMbBIE
(GOpMyIIBI IS pelIeHsI OCHOBHBIX THIIOB TPUTOHOMETPUUCCKHUX ypaBHEHHH;

MOJICTIMPOBATh peabHbIE CUTYALH Ha S3bIKE alreOpbl, COCTABIISATH BRIPAKEHHUS,

ypaBHEHHUS, HEPAaBEHCTBA [0 YCIOBUIO 3aJayd, WCCIEAOBaTh MOCTPOCHHBIE MOJEIH C
WCIIOJIb30BaHHEM arnapaTa aireOpsbl.

®Oynkuum 1 rpaduku:

CBOOOJIHO OTEpPHUPOBATH MOHATUSAMHU: (PYHKIUS, CIIOCOOBI 3aaHus (DYHKIMH, B3aUMHO 0OpaTHBIE
GyHKIUHM, KOMIO3UIUs (QYHKIUHA, Tpaduk (YHKIWHU, BBHIIOIHATH JIIEMEHTapHBbIE MPeoOpa3oBaHUs
rpaduKoB QYyHKIIHNI;

CBOOOJIHO OIIEpUPOBATH MOHATHSIMHU: O0JIACTH ONPEIETICHUSI 1 MHOXECTBO 3HAUCHHH (YHKIHH,
HyJU (QYHKIUH, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJTHO ONIEPUPOBATH MOHATHSIMU: YETHBIE W HEUETHBIE (PYHKIHMH, MEpHOANYEcKUe (YHKIUH,
MPOMEXYTKH MOHOTOHHOCTH ()YHKIIMU, MAKCUMYMbI 1 MUHUMYMBI YHKIHH, HAUOOJIbIIIee 1 HANMEHBIIIee
3HaueHHE (PYHKIUH HA IPOMEKYTKE;

CBOOOJTHO ONIEPHPOBATH HOHATUSMU: CTETIEHHAs! (QYHKIUS C HATYPAIBHBIM M IEIIBIM ITOKa3aTeleM,
rpad¥K cTerieHHOW (QYHKIIMH C HATYPAIbHBIM U IIEJIBbIM ITOKa3aTeleM, TpapuK KOpHS Nn-off CTENeHU Kak
(GyHKIIMM 0OpaTHOM CTENeHH C HaTypalbHBIM MOKa3aTeIeM;

OIIEpPUPOBATh MOHATUSIMHM: JHHEHHAsA, KBaApaTHYHAs U APOOHO-TMHENHHAs (QYHKIMHU, BBIOIHSITH
3JIEMEHTapHOE UCCIIEJOBAHUE U IIOCTPOEHUE UX TPadUKOB;

CBOOOJTHO OIEpUPOBATh MOHSATHSIMU: NIOKa3aTeNbHas U Jorapudmudeckas QyHKINHU, UX CBOMCTBA
U rpadyKu, HCMIONB30BaTh UX TPaQUKH JUIsl pElICHHUs ypaBHEHU;

CBOOOJHO ONEpPHUPOBATH IMOHATHUSAMH: TPUTOHOMETPHYECKAs OKPYKHOCTb, OIpelesiCHHE
TPUTOHOMETPUUECKUX (PYHKLHUI YHCIOBOTO apryMeHTa;



HCIIOJb30BaTh TIpabukd (QYHKUUMH Ui HMCCICIOBaHMS IMPOLIECCOB U 3aBHCUMOCTEH IPH
pelIeHnY 3aa4 U3 IPYTuX YYeOHBIX PEAMETOB U PEaTbHON )KU3HH, BRIPAXKATh (hOpMYIaMH 3aBUCUMOCTH
MEXy BEeTUYNHAMU;

Hagana MmaTeMaTudecKkoro aHaiamza:

CBOOOJTHO OIIEPUPOBATH IOHATHSAMH: apu(DMETHUECKass M TEeOMETPHUYECKas IIPOTPECcCHs,
OCCKOHEYHO yOBIBAOINAsl TEOMETPUYECKAsl POTPECCHsl, TNHEHHBIN U SKCIIOHCHIIMAIBHEIN pocT, (hopMmyia
CJIOKHBIX MPOIIEHTOB, UMETh MPECTABICHUE O KOHCTAHTE;

HCTOJIb30BaTh MPOTPECCUM JIJI PELIEHUS pealibHbIX 3aJ/layu MPUKIIAIHOIO XapaKTepa;

CBOOOJTHO OTIEPHPOBATH TOHATHSIMU: MOCJIEJOBATEIIFHOCTD, CIIOCOOBI 3aJlaHUs
MOCJIEIOBATEIBbHOCTEH, MOHOTOHHBIE UM OrPAaHUYEHHBIC IOCJIEIOBATEIHHOCTH, IOHUMATh OCHOBBI
3apOXKACHUS MATEMAaTUYCCKOTO aHAJIN3a KaK aHaIn3a OECKOHEUHO MaJIbIX;

cBOOO/IHO OTIEpHUPOBATh MOHATHUSIMHU:  HENpephIBHbIE (YHKIIMH, TOYKH pa3pbiBa rpadmuka
(yHKIINH, aCHMIITOTHI TpaduKa (QyHKIIHH;

CBOOOJ/IHO OIEpUPOBATH TOHATHEM: (DYHKIIMS, HETPEPhIBHAS HA OTPE3KE, MPUMEHSITH CBOMCTBA
HENPEPBIBHBIX (YHKIIWIA I PEIICHUS 3a/1a4;

CBOOO/HO OTIEpUPOBATh MOHITHAMU: TIepBas M BTOpasi MPOW3BOAHBIC (YHKIIMU, KacaTelabHas K
rpaduky GyHKIHH;

BBIYUCIISATH MPOU3BOIHBIC CYMMBI, IIPOU3BEICHNUS, YaCTHOTO M KOMITO3UIIMH JABYX (YHKIIUMN, 3HATh
MIPOU3BOIHBIC 3JICMCHTAPHBIX (DYHKITHIA;

WCTIONIb30BaTh TEOMETPHUECKUH 1 (PU3MUECKUH CMBICI IPOU3BOIHOM [Tl pelIeHus 3a1a4.

MHoecTBa U JIOTHKa:

CBOOOJIHO OTIEPUPOBATH OHATUSIMH: MHOKECTBO, OTICpaI[MK HaJl MHOXKECTBAMU;

HCIIONIH30BaTh TEOPETUKO-MHOXKECTBCHHBIN ammapaT Ijs OMHCAHHUS pPEalbHBIX MPOIECCOB H
SBIICHUH, TIPH PEIISHUN 32144 U3 JPYTUX YIeOHBIX MPEIMETOB;

CBOOO/IHO OTIEpUPOBATh MOHATHSIMU: ONpEelIeHHe, TeopeMa, ypaBHEHUe- CIEACTBHE, CBOHCTBO
MaTeMaTHYeCKOro 00beKTa, OKa3aTeIbCTBO, PABHOCHIILHBIC YPAaBHEHHS M HEPABEHCTRA.

K koHIly 00y4eHHs BO 2-M MOJYrOAMHM OOYYAIOIIUHACS TMOJIYYHT CICIYIOIIUE MPEIMETHBIC
pe3ynbTaThl MO OTIENBHBIM TeMaM QeaepalibHONi pabodeil mporpaMMbl yueOHOTo Kypca «Anrebpa u
HadJaia MaTeMaTHYCCKOTO aHAIN3ay:

Yuca 1 BBIYUCIICHUS:

CBOOOJIHO ONEPUPOBATh MOHATHAMM: HATypajbHOE M LIEJI0€ YMCIIO, MHOXKECTBA HATYPAIbHBIX U
LEJIBIX YUCEN, UCIOIb30BaTh NpU3HAKU JenumocTd Henbix uncena, HOJ nu HOK HaTypanbHBIX uncen s
pelieHus 3a1a4, IpUMEHITh alroput™ EBkinna;

CBOOOJIHO OIEPHPOBATH IMOHATHEM OCTAaTKa IO MOJYJIIO, 3alUChIBATh HATypallbHbIC YHUCIIA B
Pa3TUYHBIX TTO3UITMOHHBIX CHCTEMAaX CUHCIICHUS;

CBOOO/IHO OTEPHUPOBATh MOHATUSMHU: KOMIUIEKCHOE YHCIO W MHOXECTBO KOMIUIEKCHBIX YHCE,
MIPEJICTABIATh KOMIUIEKCHBIE YHUCIIa B aireOpanveckodl W TPUTOHOMETPHUYECKOW (opMe, BBITOIHATH
apuMeTUYECKUE OTIepaIlii ¢ HUMH U N300pakaTh Ha KOOPIMHATHOM IJIOCKOCTH.

YpaBHEHUS U HEPABEHCTBA!

CBOOOJ/IHO OIEPHPOBATh TMOHATHSIMH: HPPALNMOHAIBHBIC, MOKa3aTelbHbIE U JIOTapu(MUYECKHE
HEPaBEHCTBA, HAXOJUTh UX PEIICHUS C TOMOIIBIO PABHOCUIIBHBIX EPEX0JIOB;

OCYIIIECTBJIATH OTOOp KOpHEH TpH PEIICHWH TPUTOHOMETPHUYECKOTO YpaBHEHHS; CBOOOIHO
OTIEPUPOBATH OHITHEM TPUTOHOMETPHUUECKOE HEPABCHCTBO, IPUMEHSTh

HE00X0IUMbIe (POPMYJIBI JJIsl PEIICHHUSI OCHOBHBIX THIIOB TPUTOHOMETPHUYECKUX HEPABEHCTB;

CBOOOJIHO ONEpUPOBaTh MOHATUSMU: CHCTEMA W COBOKYITHOCTh YPaBHEHHWH W HEPaBEHCTB,
PaBHOCWIIHHBIE CHCTEMBI W CHCTEMBI-CIICJCTBUS, HAXOMWUTh PEIICHHMS CHUCTEMBI M COBOKYITHOCTEH

paurOHaJIbHBIX, UPppallUOHAJIBHBIX, ITOKA3aTCIIBHBIX U .HOI“apI/I(bMI/IT-IeCKI/IX ypaBHeHI/Iﬁ 1 HEPABCHCTB,



pemiate  panMOHAJbHBIC,  HPPALMOHATbHBIC,  MOKa3aTenbHbIE,  JorapupmMuueckue
TPUTOHOMETPUUECKUE YPAaBHEHHUS U HEPABEHCTBA, COJACPIKALINE MOIYIHN U MTapaMeTPhI;

MPUMEHSTh IpadUuecKue METOIbl U pelleHHs YpaBHEHHH W HEPaBEHCTB, a TaKKe 3agad C
napaMeTpamu;

MOJIETIMPOBATh PEATbHBIE CUTYallMH Ha S3bIKE aiureOpbl, COCTABIATH BBIPAXKEHHS, ypaBHEHHS,
HEPaBEHCTBA U MX CHUCTEMBI IO YCIIOBHUIO 3aJ]aui, HCCIIEAOBATh MOCTPOCHHBIE MOJIENIN C UCTIOBb30BAHUEM
anmapara anreOpbl, HHTEPIPETHPOBATh MOyYSHHBINH Pe3yIbTar.

OyHKINN U TpaduKu:

CTPOUTH IpaWKi KOMITO3UIIMH (PYHKIUI C TOMOIIBIO 3JIEMEHTAPHOTO MCCIEOBAHNS U CBOWCTB
KOMITO3UIIMHY JABYX (YHKIUIA;

CTPOUTH TEOMETPHUECKIE 00pa3bl ypaBHEHUH M HEPABCHCTB Ha KOOPAUHATHON IIOCKOCTH;

CBOOOJIHO OIEpUPOBATH TMOHATHAMH: TPadUKH TPUTOHOMETPHUYECKUX (DYHKIUHA; MPUMEHATH
(GYHKIMU U1 MOZISTUPOBAHMS M UCCIIEIOBAHNUS PEAbHBIX IPOIECCOB.

Hauana maremarnyeckoro aHanmsa:

HCIIOJIB30BAaTh IPOU3BOAHYIO AJId UCCIICAOBAHUA (byHKHI/II/I Ha MOHOTOHHOCTb U 3KCTPEMYMEI;

HaXOIWUTh HAaHOOJIbIIIee U HaNMEHbIIIee 3HaAYeHUsI (DYHKIIMN HENPEPHIBHOM Ha OTPE3Ke;

UCIIONIH30BATh MMPOM3BOIHYIO ISl HAXOXKACHUS HAMITYYIIETO PEIICHHS B TPUKIIAIHBIX, B TOM YHCIIE
COLMAILHO-DKOHOMHYECKHUX, 3a/lauax, JUIsl OMpelielieHHss CKOPOCTH M YCKOPEHHs Mpoliecca, 3aJaHHOTO
(dhopmyJioii nik rpaduKoMm;

CBOOOHO ONEpHPOBATh HOHATHSAMHU: TEPBOOOpasHas, OMPENeNEHHBI HHTErpaj, HaXOIHTh
nepBooOpa3HbIe AIEMEHTAPHBIX PYHKINH M BRIYHCIATh HHTETpal 1o (hopmyie HetoTona-JlelioamIa;

HAXOJUTh IUIOIA/N TUIOCKUX QUTYD ¥ 0OBEMBI TEJ C TOMOIIBIO0 HHTETpaa;

UMETh TMpPEJACTABICHHE O MAaTeMaTHYeCKOM MOJCIUPOBAaHMM HA MPUMEpPE COCTaBIICHHUS
nmud hepeHInanbHBIX ypaBHEHHUI;

pemiate TNpUKIAJHbIE 33/1a4d, B TOM 4YHCJIE COIHAIbHO-DKOHOMHUYECKOTO H  (HU3MYECKOro
XapakTepa, CpeICTBAMH MaTeMaTH4eCcKOro aHaIu3a.

[IpenmerHble pe3ynbTaThl MO OTIEJIBHBIM TeMaM ydeOHoro kypca «leomempusy. K konmy 1
MOJYTOo/Msl O0YHaIOLIUICS HAyYUTCS:

CBOOOJTHO OTIEpUPOBATH OCHOBHBIMU ~ TOHSTHUSMH ~ CTEPEOMETPHH TMPH  PEIIeHHH 33/1a4 U
MIPOBEJICHUH MAaTEMATUYECKUX PaCCyKICHUM;

MPUMEHSTh aKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX NPHU PELLICHUH T'€OMETPUUECKUX 33/1a4;

KJaccu(UIUPOBaTh B3aMMHOE PACHOJIOKEHHE MpPAMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U TUNIOCKOCTEN B TIPOCTPAHCTBE;

CBOOOJTHO OIIEPUPOBATH MOHATUSIMH, CB3aHHBIMH C YTIaMU B POCTPAHCTBE: MEKAY MPSIMBIMU B
MPOCTPAHCTBE, MEKAY NMPSIMOI U TIIOCKOCTBIO;

CBOOOJIHO ONEPUPOBATH MOHIATUSIMH, CBSI3aHHBIMU C MHOTOI'PaHHUKaMU;

CBOOOJTHO pacro3HaBaTh OCHOBHBIE BH/Ibl MHOTOTPaHHHUKOB (IIPH3Ma, MMPAMU/Ia, IPSIMOYTOJIbHBIN
napajuienenunen, Kyo);

KJaccu(UIUpPOBaTh MHOTOIPaHHUKHM, BBIOWMpas OCHOBaHMS Uil Kiaccudukanuu;,; CBOOOIHO
OIEpUPOBATh MOHATHIMM, CBI3aHHBIMH C CEUEHUEM MHOTOTPAaHHHUKOB IIOCKOCTBIO;

BBITOJTHSATH TTapaJuIeIbHOE, IICHTPATBHOE M OPTOTOHAILHOE MTPOSKTHPOBaHKE (PUTYD Ha TUIOCKOCTD,
BBITIOJTHSTH N300pakeHns (GUTYp Ha TIOCKOCTH;

CTPOUTH CEYEHHUS] MHOTOIPAaHHUKOB Pa3lIWYHBIMH METOJAMH, BBIOJIHSITH (BBIHOCHBIE) IJIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJI CBEPXY, COOKY, CHU3Y;

BBIYHCIISTH TIIOMIAIN IOBEPXHOCTEH MHOTOTPAaHHUKOB (TIPU3Ma, MUPaMH/A), TEOMETPHIECKHUX T
C IpUMEHEHHEM QOPMYIT;
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CBOOOJHO OIEpUPOBaTh MOHATUSIMHU: CUMMETPHUsS B INPOCTPAHCTBE, LEHTP, OCb MU IJIOCKOCTh
CUMMETPUH, LUEHTP, OCh U INIOCKOCTh CHMMETPHHU (GUTYPHI;

CBOOOJHO  ONEpUPOBATh  MOHSATHAMH, COOTBETCTBYIOIIMMH  BEKTOpaM M KOOpAMHATAM B
IIPOCTPAHCTBE;

BBINOJIHATH J€HCTBUS HaJl BEKTOPAMU;

pelaTh 3a1a4M Ha 10Ka3aTeIbCTBO MAaTEMaTHIECKUX OTHOLICHUH U HaXOKACHUE TeOMETPUIECKUX
BEJIMYHH, TPUMEHSISI K3BECTHBIE METOABI IPU PELICHUH MaTeMaTHIECKUX 33/1a4 TIOBBILICHHOTO W BBICOKOTO
YPOBHS CJIOKHOCTH;

[IPUMEHSTh NPOCTEHIINE NPOrPaMMHBIE CPEICTBA U JIEKTPOHHO- KOMMYHUKAIIMOHHBIE CUCTEMBI
NIPY pelICHUH CTEPEOMETPHUYECCKHX 3a/1a4;

W3BJICKaTh, IPEOOPa30OBBIBATh M MHTEPIPETUPOBATH  WHPOPMALHUIO O MPOCTPAHCTBEHHBIX
reOMETPUUECKUX (PUTYpax, IPEACTABICHHYIO Ha YepTexax U PUCYHKaX;

IIPUMEHSITH [T0JTyYeHHBIE 3HAHUS Ha IIPAKTHKE: CPAaBHUBATh U AHAJIU3UPOBATH PEAJIbHbBIC CUTYAINH,
NPUMEHATh W3y4YCHHBIC TOHATHS B TPOLECCE IMOWCKA PEIICHHs MaTeMaTHYeCKH c(OpMYIHMpPOBaHHON
HpO6HCMI)I, MOACIUPOBATE p€aJIbHBIC CUTYAallMU Ha SA3BIKEC 'COMETPUH, UCCIICA0BATH ITIOCTPOCHHBIC MOJACIIN
C HCIOJIb30BAaHUEM I'€OMETPUYECKUX MOHATHHA M TEopeM, almapara aareOphl, pelaTh MPaKTUYeCKue
3a[a4u, CBA3aHHbBIC C HAXOXKICHUEM IT'€OMETPUYECKUX BEJINYHH;

HUMETL NPCACTABIICHUA 06 OCHOBHBIX JTallaX pasBUTUA T'COMETPUU KakK COCTaBHOM 4YacTH
(byHaaMeHTa Pa3BUTHUS TEXHOJIOTH.

K xoHIty 2 momyroans 00yqaronuiicss HayqauTcs:

CBOOOJHO ONEpPUPOBAaTH IOHATHAMH, CBSI3aHHBIMH C LMIMHOPUYECKOM, KOHHMYECKOH U
chepruecKoi MOBEPXHOCTAMHU, OOBACHATH CIIOCOOBI TIOTYYCHUS;

OTIEPUPOBATh TOHSITHSMH, CBSI3AHHBIMU C TEIaMHU BPALICHUS: LWIMHIPOM, KOHycoM, cepoit u
I1apoM;

pacrno3HaBath Telna BpamleHnus (IIITHHADP, KOHYC, chepa U map) U 0ObACHATH CIIOCOOBI MOTydeHUS
TeJ BpallCHNUS;

KJ1accu(UIMPOBATh B3aUMHOE PACTIONOKEHHE Chephl U INIOCKOCTH;

BBIYUCIISITh BEJIMYMHBI 3JEMEHTOB MHOI'OIPDAaHHHUKOB M TeJl BpalleHHs, OOBEMBI M IUIOIIAAN
MOBEPXHOCTEH MHOTOTPaHHUKOB U TE€J BPALICHUS, FTEOMETPUUECKHX TEJI C IPUMEHEHNEM (popmy;

CBO6OI[HO OINICpUpPOBATL IMOHATUAMHU, CBA3AHHBIMU C KOM6I/IHaHI/I$[MI/I TSI BpallCHHUA U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BOIUCAHHBIN B chepy M OMHCaHHBIH 0KOJIO cdepsl, cdepa, BIUCaHHAS B
MHOTOT'PaHHHUK WJIH TEJIO BPALLCHHUS;

BBIYUCIISTH COOTHOILICHHS MEKAY IJIOLIASIMA IOBEPXHOCTEH 1 00BEMaMH MOTOOHBIX TeEl;

n300paxkatb M3ydaeMble (QUTYpbHI, BBHIMOJHATH (BBIHOCHBIE) TUIOCKHE YEpPTEXKHU M3 PHCYHKOB
NPOCTHIX 00BEMHBIX QUTYDP: BHJ] CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHsI Tl BPalICHUS;

W3BJIEKaTh, MHTEPIIPETUPOBATH U NPe0Opa30BbIBaTh HHPOPMALIUIO GUTypax, NPEACTABICHHYIO Ha
yepTeskax O NPOCTPAHCTBEHHBIX FEOMETPHUUECKUX M PUCYHKAX;

CBOOOJTHO OTIEpPUPOBATH TIOHITHEM BEKTOP B MPOCTPAHCTBE;

BBITTOJIHATE OII€palliyi HaJl BEKTOpaMU,

3aJaBaTh INIOCKOCTh YPaBHEHHEM B JIEKaPTOBOM CHCTEME KOOPAMHAT;

pelmaTb reoOMEeTpUYECKUe 3a/ayd Ha BBIUMCICHHE YIJIOB MEXIY IMPSIMBIMH M IUIOCKOCTSAMH,
BBIYUCJICHHEC paCCTOS[HI/Iﬁ OT TOYKH 0 IUIOCKOCTH, B LCJIOM, Ha MPUMEHCHUEC BEKTOPHO-KOOPANHATHOTO
METO/1a TIPU PEIICHHN;

CBOOOJIHO ONEpUPOBATH OHITHUSAMH, CBA3aHHBIMU C ABWKCHUEM B ITPOCTPAHCTBE, 3HATH CBOMCTBA
JIBIDKCHUI,
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BBIIIOJHATh M300pa)KCHUsSI MHOTOTPAHHUKOM W TEJ BpAICHHS IPH IMapajlieibHOM IEepPeHOCE,
[EHTPATBHONH CUMMETPUH, 3CPKAITBHON CUMMETPUH, TPU MOBOPOTE BOKPYT MPSAMOMU, MPeoOpa3oBaHUS
MoA00uS;

CTPOUTh CEYCHHMS MHOIOTPAHHHUKOB H TEJ BpAIICHUS: CCYCHHS ILWIMHApPA (MapajielbHO H
MEPICHIUKYISPHO OCH), CEUCHHsI KOHYca (MapajuieIbHOe OCHOBAHUIO M MPOXOJAIIee Yepe3 BEpIINHY),
CCYCHUS 11apa;

WCIIONIb30BaTh ~ METOZBI TOCTPOSHUS CEUCHUI: METOJ  CIIEJIOB, METOJ{ BHYTPCHHETO
MPOCKTHPOBAHMSI, METO]T TIEPEHOCA CEKYIIeH TNIOCKOCTH;

JIOKa3bIBATh TEOMETPUICCKUE YTBEPIKICHHUS;

MPUMEHSATh TEOMETPHUYECKUE (DAKTHI IS PEUICHUS CTEPEOMETPHUYCCKUX 3a/1ad, MPEANOIAraroIIux
HECKOJIBKO II1ar0B PEICHYsI, €CIIH YCIIOBYsSI IPUMEHEHHUS 3a/IaHbl B SBHOH M HEsIBHOU (opMme;

pelIaTh 3a1a4i Ha JOKA3aTeIbCTBO MATEMATHIECKUX OTHOIICHUH M HAXOXKICHHE T€OMETPHUUCCKUX
BEJIMYHH;

MPUMEHSATH MPOTPAMMHBIC CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAITMOHHBIC CUCTEMBI TIPU PEIICHUU
CTEPEOMETPHYUCCKUX 3a/1a4;

MPUMEHSITh TOJIyYCHHbIC 3HAHWS HA MPAaKTHKE: CPaBHUBATh, AHAJIM3UPOBATH W OIICHUBATH
peanbHbIC CHTYAIlUH, TPUMEHSTh U3yUCHHBIC MOHSTHUS, TEOPEMbI, CBOMCTBA B MPOIECCE MOUCKA PEIICHHUS
MaTeMaTH4eckdn  c(opMyIHpoBaHHOH  MpoOJEeMbl, MOJECIUPOBATH peajbHbIE CUTYallMd Ha S3bIKE
TC€OMETPUH, UCCIIEAOBATh TOCTPOSHHBIE MOJICIIN C UCIIOJIb30BAaHUEM IEOMETPHUSCKUX MOHSATHIH M TEOpEM,
anmapara anreOpbl, pelaTh MPaKTHYSCKHE 33]1a4H, CBI3aHHBIC C HAXOXKICHHEM T€OMETPUICCKUX BEJINYHH;

UMETh TIPEJICTaBleHUS 00 OCHOBHBIX JTalax pa3BUTHS TCOMETPHH KaK COCTABHOW YaCTH

(byHaaMeHTa Pa3BUTHUS TEXHOJIOTHH.

[IpenmerHble pe3ynbTaThl MO OTHENBHBIM TeMaM ydyeOHOro paszmena «Bepoammnocms u
cmamucmuxay. K xoniy 1 momyroaust o0yJaroniuiicss HayqIuTCs:

CBOOOJIHO OIEpUPOBATh MOHATHAMU: Tpad, TUIOCKuii Tpad, CBA3HBINA Tpad, MyTs B Tpade, 1ems,
UKL, IEPEBO, CTETIEHb BEPILUHEI, JEPEBO CITYYaliHOTO IKCIIEPUMEHTA;

CBOOOJHO ONEPUPOBATH MOHATUSAMH: CIy4alHBIH SKCIEPUMEHT (OMBIT), CIydaliHOE COOBITHE,
3JIEMEHTapHOE CIydaiHOe coObITHE (PIEMEHTApHBIA UCXO0/) CIIyYalHOTO OIbITA, HAXOIUTh BEPOSITHOCTH
COOBITHIA B OIBITAX C PABHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHSIMH;

HaXOJIUTh U (OPMYIHUPOBATH COOBITHS: TepeceueHue, 00beAMHEHHNE TAHHBIX COOBITHIA, cOOBITHE,
MPOTHBOIIOJIOKHOE JAHHOMY, HCIOJIBb30BaTh AUArpaMMsl Jilfiepa, KOOPAMHATHYIO MPAMYIO JUIS PEIICHUS
3a1a4, MOJIb30BaThCS (POPMYJION CIIOKEHHS BEPOSTHOCTEH Ul BEPOATHOCTEH OBYX M TPEX CIy4YalHBIX
COOBITHI;

OIIEPUPOBATh MOHSATHSIMU: YCIIOBHAs BEPOSITHOCTh, YMHOXXCHHE BEPOSTHOCTEH, HE3aBUCHMBIC
COOBITHS, AEPEBO CIyYalHOTO SKCHEPUMEHTA, HAXOOUTh BEPOSITHOCTH COOBITHH C MOMOIIBIO HpaBHiia
YMHOKEHHSL, IEpEBa CIIy4alHOTO OIBITA, UCIIOJIB30BaTh (POPMYITy NOJIHOM BeposiTHOCTH, (hopmyny baiteca
NIPY PEIICHUH 3a]1ad, ONPEeIisiTh HE3aBUCUMOCTh COOBITHI 1O (JOPMYJIE U MO OpPraHU3alluy CIIyYaiHOTO
IKCIEPUMEHTA,;

NPUMEHSTh HM3yYeHHbIE KOMOMHATOPHbIE (OPMYJBI Ul MEPEUUCICHUS] DIIEMEHTOB MHOXKECTB,
3JIEMEHTAPHBIX COOBITUI CITy4ailHOTO OMBITA, PELICHUs 3aa4 110 TEOPHH BEPOSITHOCTEH;

cBOOO/IHO OTIEPUPOBATH MOHATUSMU: OMHAPHBIN CITy4aitHBIN ONBIT (MCIIBITAHHUE), YCIIEX U HEy/Aaua,
HE3aBUCHUMBIC HCIIBITAHUS, CEPUSI UCTIBITAHUM, HAXOJAUTh BEPOSTHOCTH COOBITHIA: B CEPUU UCTIBITAHUM JIO
NEepBOro ycmexa, B CEpUU HUCIBITaHUA BepHymiu, B ombITe, CBA3aHHOM CO CIy4allHBIM BBIOOpOM H3
KOHEYHOH COBOKYITHOCTH;
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CBOOOJHO ONEpPHPOBATH MOHATHUSAMM: CIy4aiiHas BEIWYMHA, PACIPEAEICHHE BEPOSTHOCTEH,
auarpamMma pacupenaerieHus, OuHapHas cllydyaifHas BeJIMYMHA, T'€OMETpPHYECKOe, OWHOMHAIBLHOE
pacrpeneneHue.

K xoHIty 2 momyroaust 00yqaroniuiicss HayqIuTcs:

OIIepHPOBATH MOHATHSIMH: COBMECTHOE PacIpe/ie]IeHUe ABYX CIyJYaiHbIX BEJIHMYHH, HCIIOJIB30BaTh
TaOJIMIy COBMECTHOTO paclpeaesieHHs IBYX CITyYailHbIX BEJTMYHH JUIS BBIACTICHUS pacIpeieICHUS KakK 101
BEJIMYMHBI, ONPeeTICHNs] He3aBUCUMOCTH CITyYaifHbIX BEJIMYHUH;

CBOOOIHO OIEPUPOBATH IOHATHEM MAaTEMaTHYeCKOTO OXHIAHUS CIydalHOW BEIMYUHEI
(pacripeseneHus), MPUMEHATH CBOMCTBAa MaTEMAaTHYECKOTO OXKUIAHMS MTPH PEHICHUH 3a/1ad, BBIYHCIATH
MaTeMaTH4YecKoe OKuAaHHe OWHOMHAIBLHOTO M T€OMETPUYECKOro pacipeeseHNH;

CBOOOJTHO OTIEPUPOBATh MOHATUSIMHU: JUCTIEPCHUS, CTAHAAPTHOE OTKJIOHEHHE CITy4aitHOHN BETMYMHBI,
HNPUMEHSTH CBOHCTBA ANUCTIEPCHH CITyJailiHOHN BEITMYHMHBI (pacTpeaeeH s ) NP peIIeHUH 3a/1a4, BBIYUCIIATh
JMCIEPCHIO M CTaHIapPTHOE OTKJIOHEHHE TeOMETPUIECKOTO U OMHOMHUAIBHOTO PACTIpEIeTICHUIH;

BBIYUCIISITH BEIOOPOYHBIE XapaKTEPUCTUKU MO JAHHOW BBIOOPKE M OLIEHHBATH XapaKTEPUCTHUKU
TeHEepaIbHOM COBOKYMHOCTH JAHHBIX 110 BBIOOPOYHBIM XapakTepucTHKaM. OIeHHBaTh BEPOATHOCTU
COOBITHIT H  TPOBEPATh TNPOCTEHINNE CTATUCTHYECKHE THUIOTE3bl, MONB3YSICh  H3Y4YCHHBIMHU
pacnpeneeHUIMH.

1.2.4. B pe3ynbrate OCBOCHUS YyYeOHOW JTUCIMILIMHBI OOydYaromIuecs JO/DKHBI OBJIAACTh
CIIeTyFOIIUMHU OOIIMMU U TPO(eCcCHOHATFHBIMU KOMITETEHITHSIMI:

OK 03. IlnanupoBaTh M peayH30BBIBATH COOCTBEHHOE NMPO(PECCHOHANBHOE M JIMYHOCTHOE pa3BHUTHE,
NPEeINPHHAMATENBCKYIO JEATEIEHOCTh B NPO(QECCHOHANBHOM cdepe, HMCHONb30BaTh 3HAHUS IO HPAaBOBOH H
(hMHAHCOBOM rPaMOTHOCTH B PA3JIMYHBIX KM3HEHHBIX CUTYAIUsX;

[IK 1.2. IIpoBoauTh aHamu3 00beMa PHIHKA.

OpuenTanus Ha Oyaynryro npoeCCHOHAIBHYIO ACSITEIBHOCTh 00ECTICUNBACTCS BEIOOPOM
TEM TEMAaTHYECKOro IUIaHa Kypca, BBIOOPOM METOJOB IMPEMOJaBaHUS M OICHKH PE3yJIbTaTOB
OCBOCHHS KypCa, BKIIOYAKIIUX (OPMHUPOBAHUE M OILEHKY MPAKTHUYECKOTO OIbITa MPUMEHEHHS
3HAHUH W HaBBIKOB B YUYCOHBIX, YYEOHO-NIPOCKTHBIX W COLMAIBHO-TIPOCKTHBIX CHTYAIUIX
Oynyiieit mpodeccuoHaNbHON AESITENFHOCTH.

2. TEMATUYECKOE ILUTAHUPOBAHUE W COJEPXAHUE YYEBHOM
TV CHUILIMHBI (KYPCA)

2.1. O0beM yueOHOM JucHMIIMHBI (Kypca) U BUABI Y4e0HO# padoThI
2.1.1 O6bem y4eOHOM TUCHUIINHBI H BBl y4eOHOH padoThl (04HOI opma)

Bun yuebHoit paboThl KomnmnuaectBo yacos
O6beM yuebHoM paboTHI (BCETO) 232
O6bem yueOHOM paboOThl O0ydYalOIMMXCA BO B3aUMOJCUCTBUH C 232

npenoaBaTesieM (BCero)

B TOM YHCIJIC:

JIEKIUU 116
MPAKTUYECKHE 3aHITUS (CEeMUHApPBI, 1a00paTOPHBIE 3aHITHS) 116
nabopaTopHbie pabOThI He npenycmotpeno
WNHauBHuyaIbHBIA TPOEKT He npenycmotrpen
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CamocrosiTenpHas pabota o0ydaronierocs (BCero) He npenycmotpeno

IIpoMexyTouHas aTTecTalus OK3aMeH

2.1.2. O0bem y4eOHOM AUCHHMILVINHBI U BBl y4eOHOH padoTsl (3a0uHasi popma)

Bun yuebno# paboThl KonunuecTBo uacoB
O0beM yueOHoOM paboThI (BCETO) 232
O0beM y4yeOHOU paboThl O0OydYaIOMUXCS BO B3aUMOJCHUCTBUU C 24

npenojiaBaresieM (BCero)

B TOM YHUCJIC:

JIEKIIAU 14
MPAKTUYECKHE 3aHITUS (CEeMUHAPBIL, 1a00paTOPHBIEC 3aHITHS) 10
nabopatopHbie pabOThI He npenycmotpeno
NunuBuyanbHbINA TPOEKT He npenycmotpen
CamocTosTenbHas pabota o0yyaromierocs (BCero) 208
[IpomexyTouHas aTTecTanus DK3aMeH

2.2. TemaTn4yecKuil IJIaH M coJep:KaHue Y4eOHOM IMCUMILTUHBI (Kypca)

C0O0.01.04 MaTemaTuka

HaunmenoBanue
pa3zesioB U TeM

Coaep:xkanue yueOHOro MaTepuaJia, JadopaTopHble padoThl U NPAKTHYECKHE
3aHATHSA, CAMOCTOSATEbHAS padoTa 00y4yalomuXxcs, Kypcopasi padbora (IpoeKr),
AKTHBHbIE U HHTEPAKTUBHBbIE ()OPMBI 00YUEeHUSA

Pasnea 1. Anredpa u HayaIa MaTEeMATHYECKOI0 AaHAIU3A

Tema 1. Unciaa n
BbIYHCJIEHHUS

Coaep:kaHue TeOpeTUYECKUX 3AHATHIA:

Pammonansaeie gncna. OOBIKHOBEHHEIC U ICCATHYHBIE POoOH, IPOLIEHTHI, 0eCKOHEUHBIE
nepuoandeckue apoou. [IpuMeHenue qpooeii U MPOIEHTOB JUISl PEILICHHS MPUKIATHBIX
3ajia4 U3 pa3IMuHbIX OTpacieil 3HaHUI U peabHOU KU3HHU.

JelicTBuTenpHbIe Ynca. ParmoHansHbe M HppaoHaIbHbIe Yucaa. ApudmMeTnueckue
ONepaluy C JeHCTBUTENBHBIMH 4YHcIaMH. MoIyib NeHCTBUTENBRHOIO YHCIA U €ro
cBoiicTBa. [TpuGnmKxE€HHBIE BRIYHCICHUS, NPaBWia OKPYIJICHHUS, NPUKHIKA U OLIEHKA
pe3yJibTaTta BIYUCICHUH.

Cremnenp ¢ uLenbIM IoKa3zareiaeM. buHoM Hprorona. Mcrmonb3oBaHue MOAXOASIEN
(GopMBI 3amMCH JCHCTBUTENBHBIX YHCEN IS pEHICHHS MpPaKTUIeCKUX 3aaad |
MpEeICTaBIECHUS TaHHBIX.

ApudmMeTnueckuii KOpeHs HATYPaILHOW CTETICHH U €r0 CBOMCTBA.

CreneHp ¢ palMOHAIbHBIM ITOKa3aTeleM M €€ CBOWCTBA, CTENEHb C JACUCTBUTEIbHBIM
MIOKa3aTeseM.

Jlorapudm umcia. CpoiictBa jorapudma. JecsiTHdHbIe W HATypalbHBIC JOTapU(PMBI.
CuHyc, KOCHHYC, TaHT€HC, KOTAaHT'€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC,

APKKOCHHYC M aPKTAHT€HC YHCIOBOTO apTyMEHTA.

Hatypansable u nensie uncna. [IpuMeHeHHe NPHU3HAKOB AETMMOCTH LEJNBIX YHCET,
HanOobIni obIwmit nenurens (nanee - HOJl) n HanMeHsbIee o1ee KpaTHoe (Janee -
HOK), ocTatkoB mo Moy:ro, anroputMa EBkinaa muis perreHus 3a1a4 B IeNbIX Yhciax.
KommiekcHple wmcna. AusreOpandeckass M TpHroHOMeTpuyeckas (opmbl 3ammcu
KOMIUIEKCHOTO 4Hcia. ApH(METHYECKHe OINepaluyd ¢ KOMIUIEKCHBIMH YHCIIaMU.
N300pakeHre KOMIUIEKCHBIX YHCEN HAa KOOPJIUHATHOM miockocTu. Popmyna Myaspa.
KopHu n-oii crenenn u3 KoMIIeKCHOro yucia. [IpuMeHeHre KOMIUIEKCHBIX YUCEI IS
pemeHust GU3NIECKUX U TeOMETPHYECKUX 3a/1a4.

Hatypansaple u nensie uncna. [IpuMeHeHHe NPU3HAKOB JAETMMOCTH ILEJNBIX YHCET,
HanOonbpImid o0t nenurens (nanee - HOJl) u HanMmenbiee obriee kpaTHoe (janee -
HOK), ocTaTkoB 1o Moy:ro, anroputMa EBkinaa i pemeHus 3a1ad B HeJIbIX YUCTIaX.
KommnekcHsle uymcna. Anrebpamdeckass W TpPUTOHOMETpHUYECKas (OPMBI 3alvcH
KOMIUIEKCHOTO 4ymcia. ApuMeTHdecKue OIepandyd C KOMIUIEKCHBIMH YHCIIaMHU.
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N3o0pakeHre KOMIUIEKCHBIX YMCEN HAa KOOPIUHATHOM miockoctu. @opmyna Myaspa.
KopHau n-oii crenenu u3 KoMIulekCHOro umcia. [IpuMeHeHre KOMIUIEKCHBIX YUCeN IJIs
penieHust GU3NYECKUX U TeOMETPHYECKUX 3a/1a4.

ConepxaHue MPaKTHYECKHX 3aHATHI:

OmnpeneneHne MHOXXECTBA, K KOTOPOMY HPHHAIJICKHUT 4yuciao. JleiicTBus ¢ ApoOsamu.
Brruncienue abCoMIOTHOM U OTHOCUTEIBHON HOTPELIHOCTH.

Pewenre 3agaq ¢ Mcoap30BaHUEM JOJIEH M MPOLEHTOB. PellieHne 3a1a4 Ha CIIOKHBIE
TIPOLIEHTHI.

Brruncnenue norapudmos. [IpeoOpazoBanne BEIpaXEHHUH, COAEPIKAIINX JOTapH(pMEL.
Brruncnenue creneneii u kopaei. [Ipeodpa3oBanue BEIpaKeHUH, COASPKALTIX CTETICHH

1 KOPHH.
Tema 2. DyHKUNHU U ConepaxaHue TeopeTHYeCKHX 3aHATHIA:
rpapuku @ynxnus, cnocoOs! 3amanns GyHknun. B3zanMHO oOparHbie ¢yHKIMN. KoMmosuims

¢yakunit. ['paduk pyHKINH. DIeMeHTapHBIE TPeo0pa3oBaHus TpapUKOB () YHKITHHA.
OOnacTp ompeneneHuss W MHOXECTBO 3HadeHuid ¢yHkumu. Hymu dynkumm.
[MpomexyTkn 3HaKomoctosiHcTBa. U&THRIe M HeuéTHble (yHkunu. [lepumoanueckue
¢ynkun. IIpoMEKYTKM MOHOTOHHOCTH (QYHKIMH. MAaKCUMyMbl U MHHUMYMBI
¢ynkun. Hanbosplnee 1 HanMeHblIee 3Ha4eHusT QYHKIMN Ha TIPOMEKYTKE.
JlvuneWiHast, KBajgpaTH4yHas W  JApOOHO-MMHEWHas  (QYHKIMH.  DJIEMEHTapHOe
HCCIIeIOBAaHHUE U IOCTPOSHUE UX IpadHKOB.

CrenenHas GyHKIMA ¢ HATypaJIbHBIM M LEJNBIM MokazaTeneM. EE cBoiicTBa u rpaduk.
CpoiictBa m Tpaduk KOpHS n-off CTENeHH KaK (YHKOHH OOpaTHOW CTENEHH C
HATypalIbHBIM ITOKA3aTEIEM.

[NoxazatenbHas u orapudmMudeckast QyHKINH, X CBOUCTBA U rpaduKy.
Hcnonp3oBanue rpadukoB GYHKIMH U PEIICHHUS YPaBHEHHUH.

Tpuronomerpuueckass OKpY>KHOCTb, OIPEAEJICHUE TPUIOHOMETPUYECKUX (DYHKLUHA
YHCIIOBOTO apryMEeHTa.

OyHKIMOHANIBHBIE 3aBHCUMOCTH B pEAIBHBIX Ipolieccax W sBIeHWsX. [ 'paduku
peabHBIX 3aBUCUMOCTEM.

I'padmk xomnozunun yunkuuit. [eomerpuueckue oOpa3sl ypaBHEHHUI U HEPABEHCTB Ha
KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpuueckne GpyHKINH, X CBOMCTBA U rPaKH.

I'padmaeckre MeTonsl pelmieHHss ypaBHEHHWH M HepaBeHCTB. | padudeckne MeTOmbI
peleHus 3a1a4 ¢ apaMeTpaMu.

Hcnonp3oBanne  rpagukoB  GYHKOMH AL WCCIENOBAHUS  INPOIECCOB H
3aBUCHMOCTEH, KOTOpbIE BO3HHMKAIOT IIPH PEIICHWH 3aJad W3 JAPYTUX Y4eOHBIX
IIPEAMETOB M PEaTbHOM KU3HH.

Coaep:kanue NPAaKTHYECKUX 3aHATHIA:

UccnenoBanve JMHEWHOH, KBaipaTuuyHOW (GYHKIMH W (QYHKOMM  0OpaTHOM
nponopunoHanbHOCTH. [locTpoeHne n uTeHne rpaguKoB QyHKIUHI.

Hccnenosanue CTENICHHOH, [IOKa3aTeNbHOM, sorapu(pMUIecKom u
tTpuronoMerpuueckux GyHkuuii. [Tocrpoenue u urenue rpagukoB QyHKIHIA.

Tema 3. YpapHenusi u | Coaepixxanue TeopeTHYeCKHX 3aHATHIA:

HEepaBeHCTBa ToxpgecTBa M TOXIECTBEHHBIE NpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb ypaBHEHUS.
PaBHOCHUIIBHBIE ypaBHEHHs W ypaBHEHMs-clelCTBHs. HepaBeHCTBO, pemeHne
HEpaBEHCTBA.

OCHOBHBIE METOIBl pEIICHHUS IEeNBIX W JPOOHO-PAllMOHATBHBIX YpPaBHEHUH U
HepaBeHCTB. MHOTIOWIEHBI OT OJHOM NIepeMEeHHOM. JleleHue MHOroujeHa Ha MHOTOUJIeH
¢ octatrkoM. Teopema besy. MHuoroumeHsl ¢ meipIMu KoddpdumueHTamMu. Teopema
Buera.

IIpeobpa3oBaHus YUCIOBBIX BEIPAKEHHUH, COJEPIKAIINX CTENIEHU U KOPHH.
Wppanmonansaele  ypaBHeHHsA. OCHOBHBIE METOABI PEIICHHS HPPANMOHATIBHBIX
YpaBHEHUH.

[Toxa3zaTenpHble ypaBHEHH. OCHOBHBIE METOIBI PEIICHNUS TTOKA3aTEIFHBIX YPAaBHEHHH.
[Ipeobpa3oBanue BEIpaKEHUH, CONEPIKAMINX JTOTAPH(MBL.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METOABI PEIICHUS JIOTAPUPMUIECKUX
YpaBHEHHUI.

OcHoBHBIE TpHrOHOMeTpHYeckue (Gopmyibl. [IpeoOpazoBaHre TPUTOHOMETPHUUECKHUX
BbIpakeHUH. PellieHue TpUroHoMeTpu4ecKiX ypaBHEHUH.

Pewenune cucrem JMHEHHBIX ypaBHeHHMI. MaTpula cucTeMbl JIMHEHHBIX YpaBHEHH.
Onpenenurenb MaTpULbl 2X2, €ro reOMETPUUECKUI CMBICT M CBOWCTBA, BHIYHMCICHUE
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€ro 3HAYCHMSA, NPUMEHEHHUE OIpEeAeNuTeNs MJIs PpEHICHUS CUCTEMbl JIMHEHHBIX
YpaBHEHHI.

Pemenne mnpukinagHeIX 3aad € I[OMOINBIO CHUCTEMbI JIMHEMHBIX YypaBHEHMH.
HccnenoBanre NocTpoeHHON MOJEIH € TOMOIIBIO MAaTPHIL M OIPEACIUTEICH.
ITocTpoeHne MaTeMaTHUECKUX MOJENEH peaqbHON CUTYaluH ¢ HIOMOIIBIO YPaBHEHUH U
HepaBeHCTB. IIpuMeHeHue ypaBHEHHH U HEPaBEHCTB K PELICHHI0 MaTeMaTHYECKHX
3a7a4 1 3a/1a4d U3 Pa3IMIHbIX 00JIacTel HAyKH U pealbHON JKU3HH.

CucteMa M COBOKYNHOCTh ypPaBHECHHH W HEPaBEHCTB. PaBHOCHIIBHBIE CHCTEMBI H
CHCTEMBI-CIIEICTBHS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT100p KOpHEH TPUTOHOMETPHUYECKUX YPABHEHWH C MOMOIIHIO TPHUTOHOMETPHICCKOMH
OKPY’KHOCTH. PelieHne TpUroHoMeTpiHIecKuX HEPaBeHCTB.

OCHOBHBIE METOABI PEHICHHUsS MOKa3aTEIbHBIX W JIOTAPH(PMUUECKUX HEPABEHCTB.
OCHOBHBIE METO/IbI PELICHUS UPPALUOHATIBHBIX HEPABEHCTB.

OcCHOBHBIE  METOJBl pELICHHS CHUCTEM M  COBOKYHMHOCTEH  palMOHAJIbHBIX,
UppalUOHAIBHBIX, TOKA3aTEIbHBIX U JIOTapu(PMUUECKUX ypaBHEHHH.

VYpaBHEHUs, HEPABEHCTBA U CHCTEMBI C TapaMeTPaMH.

IIpuMeHeHHE ypaBHEHUH, CCTEM U HEPaBEHCTB K PEIIEHHI0 MaTeMaTHYeCKHX 3a7a4d U
3aj1a4 U3 pa3IM4YHbIX 00JIacTell HAYKH U pealIbHOM )KU3HH, NHTEPIPETAIHs IOy YeHHbBIX
pE3yBTAaTOB.

CucrteMa M COBOKYNHOCTh ypPaBHCHMH W HEPaBEHCTB. PaBHOCHIIBHBIE CHCTEMBI H
CHCTEMBI-CIIe/ICTBHS. PaBHOCHIIbHBIE HEPABEHCTBA.

Ot16op KOpHEHl TPUrOHOMETPHUUYECKHX ypPaBHEHHH C ITOMOIIBIO TPUTOHOMETPHUYECKOM
OKPYKHOCTH. PellieHne TpUroHoMeTprHIeCcKUX HEPaBeHCTB.

OCHOBHEIE METOABI PCHICHUA TIIOKa3aTCIIbHbIX M HOFapI/I(I)MI/I‘IeCKI/IX HEPABCHCTB.
OCHOBHBIE METO/IbI PELICHNUS UPPALMOHATIBHBIX HEPABEHCTB.

OCHOBHEIE MCTObI peuieHus CUCTCM u COBOKyHHOCTeI‘/II palOHAJIbHBIX,
UppalMOHATIBHBIX, TOKA3aTEIbHBIX U JIOrapu(MHUECKUX ypaBHEHHH.

ypaBHeHI/ISI, HCPABCHCTBA U CUCTEMEI C TapaMETpaMu.

HpI/IMeHeHI/Ie ypaBHeHHﬁ, CHUCTEM U HCPABCHCTB K PCIICHUIO MAaTCMAaTUYCCKUX 3a/1a4 U
3a7a4 U3 Pa3IMYHBIX 00J1aCTel HAYKH U peasbHOM )KU3HH, HHTEPIIPETals HOITy4YCHHBIX
PE3YIIBTATOB.

Coaep:kanue NPAKTHYECKUX 3AHATHIL:

Pemenne anrebpandeckux ypaBHEHUH ¢ OTHOH HEU3BECTHOM.

Pemmenne nmokazaTenbHBIX U JIOTapU(PMUIECKIX YPaBHEHHH.

Pemenne anreOpandecknx HEPABEHCTB ¢ OJHON HEM3BECTHOH METOIOM MHTEPBAJIOB.
Pemenne nmokaszaTenbHBIX M JIOTapUPMUIECKIX HEPABEHCTB.

N306pakeHne yrioB Ha €ANHUYHON OKPY)KHOCTH. BBIUNCIIeHHEe CHHYCOB, KOCHHYCOB,
TAQHT€HCOB M KOTAHTE€HCOB YIJIOB C TIOMOIIBI0 €IUHUYIHON OKPYXKHOCTH.
[Ipeobpa3oBaHue TPUTOHOMETPUYIECKHUX BBIPAXKECHUI.

Pewienue TpUroHOMETpUUECKUX YPAaBHEHUI U HEPABEHCTB.

Pewienue cucreM JIMHENHBIX ypPaBHEHUH C JBYMS U TPEMsI HEU3BECTHBIMU. Penienue
CUCTEM HEJIMHENHBIX YpaBHEHUM.

Pemnienune cucteM HEpaBEHCTB € OJHOI HEU3BECTHOIL.

Tema 4. Hauana
MaTeMaTHYeCKOro
aHaJIH3a

Coaep:xkaHue TeopeTUYECKUX 3aHATHIA:

[MocnenoBarenpHOCTH,  CMOCOOBI  3ajaHMsl  TocjiejoBaTenbHOCTed.  Merton
MaTeMaTU4ECKOM MHAYKIUH. MOHOTOHHBIE M OrpaHMYEHHBIE IOCIEI0BATEIBHOCTH.
Hcropust BOSHUKHOBEHHSI MaTEMaTHYECKOTO aHaJIN3a KaK aHali3a OECKOHEYHO MaJlbIX.
Apudmernyeckass ¥ TeOMETpHUYEcKas TNporpeccuu. beckoHeWHO yObIBaromiast
reomerpuueckas mporpeccus. CymMma O€CKOHEUHO YOBIBAIOMICH Te€OMETPUUYECKOM
nporpeccun. JIMHEeHbIN U 9KCIIOHEHIMANIBbHBIN pocT. Yucno e. @opMyiia CIOKHBIX
HponeHTOB. VIcroap30BaHNe MPOTPECCUH ISl PEIIeHHUs pealbHBIX 3a7ay MPUKIaJIHOTO
XapakTepa.

HenpepeiBapie ¢yHKIMM W ux cBoiictBa. Touku paspsiBa. ACHMITOTHI IpaduKOB
¢yakunii. CBoiicTBa (yHKIMII HENPEepHIBHBIX Ha OTpe3ke. MeToa MHTEpBajOB I
peleHus] HepaBeHCTB. [IprMeHeHne CBOMCTB HENPEpPBIBHBIX (QYHKIHMH JUIA pEIICHHS
3aj1au.

IlepBast u BrOpas mnpouwsBoaHble (QYHKIMU. OnpeneseHHe, TI'€OMETPUYECKHH |
(U3MYECKNI CMBICI IPOU3BOIHOM. Y paBHEHNE KacaTeNbHON K rpaduKy (yHKIHUH.
[MpousBosHble 3neMeHTapHBIX (QyHKOMA. [Ipom3BojgHas CyMMBbl, NPOU3BEICHHMS,
YaCTHOTO ¥ KOMITO3HLIMH (DYHKITHH.
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[lpumeHneHnne mNPOM3BOAHOW K HCCIENOBaHMIO (YHKIMH Ha MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxkneHue HaumOOJbLIEr0 W HAWMEHBILETO 3HAYEHHH HENpephIBHOM
(YHKIMH Ha OTpe3Ke.

[IpumeHeHne NMPOM3BOAHON NI HAXOXKJCHUS HAMIYYLIErO PEIICHUS B MPUKIAIHBIX
3aja4ax, JUIsl ONpEesIeHNs] CKOPOCTH U YCKOPEHHMs Mpolecca, 3aaHHoro (opMyIIoit
i rpadu KOM.

[TepBooOpa3nasi, OCHOBHOE CBOHCTBO mepBooOpa3HbIX. [IepBooOpas3HbIe 31IeMEHTapHBIX
¢yakunit. [IpaBuna HaX0XKISHHUS IEPBOOOPAZHBIX.

Wurerpan. T'eoMeTpuueckuid CMBICI HHTErpasa. BplunciaeHue OInpeneaéHHOro
nHTerpaia no ¢popmyine Hetorona-JleitbHMIIA.

[Ipumenenne wHTErpana UId HAXOXKICHUS IUIOMAAEH MIOCKHX (uryp m oO6bEMOB
TEOMETPHUYECKHX TEIl.

IIpumepsl pelieHui muddepeHnanbHbIX YPaBHEHHUHU. MaremaTuueckoe
MOJICJIMPOBAHKE PEaJbHBIX MPOLECCOB C MOMOIIBIO0 M dhepeHInalIbHBIX YPaBHEHHUI.

Copep:xaHue NPaKTHYECKUX 3aHATHIA:

HaxosxzaeHue nmpenenos nocie0BaTeIbHOCTEM.

Haxoxnenue npenenoB GpyHKUUH.

[Mounck nmpon3BoaHbIX hyHKIMA. [Torck TOYKM MUHUMYMa H MakCUMyMa (pyHKIHH.
[Tonck HanOOJBLIEr0 ¥ HAMMEHBIIEr0 3Ha4eHHs (PYHKIIMH Ha OTPE3Ke.

Tema 5. MHo:KecTBa U
JIOTHKA

Coaep:xkaHue TeOpeTHYECKUX 3aHATHIA:

MHo€ecTBO, Onepaly HaJl MHOKECTBAMHU U MX cBOMcTBA. Jlnarpammsl Dilnepa- Benna.
[IpuMeHeHHE TEOPETHKO-MHOKECTBCHHOTO —ammapara Ui ONHCAHUS PealbHBIX
MIPOIIECCOB U SBJICHUH, IPH PEUICHNH 3a/1a4 U3 APYTUX YICOHBIX MIPEIMETOB.
Omnpenenenne, Teopema, CBOWCTBO MaTeMaTHYECKOro OOBEKTa,  CIEACTBHE,
JTOKA3aTeNbCTBO, PABHOCUJIHHBIC YPABHCHHSI.

Coaep:kanue NPAKTHYECKUX 3aHATHIA:
Pemenue 3agau. Onepanuy HaJl MHOXKECTBAMU.

Paspnea 2. 'eomerpust

Tema 6. IIpsimbie u
IJIOCKOCTH B
NPOCTPaHCTBe.

Copep:xaHue TeOpeTHYECKHUX 3aHATHIA:

OCHOBHBIC TOHATHA CTepeoMeTpur. Touka, mpsimasi, INIOCKOCTh, IPOCTPAHCTRO.
[Tonarue 06 akCHOMaTHYECKOM IIOCTPOCHUHU CTEPEOMETPHUU: aKCHOMBI CTEPEOMETPUH
U CIIE/ICTBUS U3 HUX.

B3anMHO€ pacIooKeHne IPAMBIX B IPOCTPAHCTBE: NIEPECEKAIONIUECS, TIapaJlIeIbHbIE
U CKpeIIMBarolecs npsamsele. [Ipu3HaKy CKpeluBarOInuXCs IPSIMBIX.
[MapannensHOCTh NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: MapaslleNIbHbIE IPSIMBIE B
MIPOCTPAHCTBE, MAPAILIENBHOCTD TPEX NPSAMBIX, MAPaIENbHOCTD NPSMON M IIIOCKOCTH.
[MapannensHoe 1 HIEHTpalIbHOE ITPOEKTUPOBaHKE, H300paxenue ¢puryp. OCHOBHbIE
CBOMCTBA MapajIeIbHOTO MPOSKTHpOBaHus. M3o00paxkenne Gpuryp B napauieabHON
MPOEKIUH. YTIIbI C COHANPABIECHHBIMU CTOPOHAMHU, YTOJ MEXKAY MPSIMBIMU B
npocTpaHcTie. [lapamieabHOCTh IIOCKOCTEN: MapaienbHble INIOCKOCTH, CBOMCTBA
napajuieNibHbIX IIockocTel. [Ipocreiinme npocTpancTBeHHbIE GUTYPBI HA IIOCKOCTH:
TETpadIp, NapajleeuIe, TOCTPOCHNUE CEYEHUH.

[leprneHANKYIAPHOCTD MPSIMON U IIIOCKOCTH: NEPIICHANKYIISPHBIE IPSIMBIC B
HPOCTPAHCTBE, MIPSIMbIE MapajIeNIbHbIE U IEPIEHANKYJIIPHbIE K IIOCKOCTH, IPU3HAK
NEPNEHIUKYJIIPHOCTU IPSIMOM U INIOCKOCTHU, TEOPEMA O MPSIMOM NEPIEHIUKYIISPHOI
m1ockocTu. OpToroHanbHOE MPOeKTUpoBaHue. [leprneHanKyIap U HaKIOHHBIE:
paccTosiHKEE OT TOYKH A0 IIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 MIOCKOCTH, IPOEKIUL
(GUrypsl Ha MIOCKOCTh. [lepreHUKYIIPHOCTD INIOCKOCTEH: PU3HAK
MEPIEHANKYJIIPHOCTH ABYX IIOcKocTell. TeopeMa o Tpéx nepneHIuKyIspax.

VYIB! B IPOCTPAHCTBE: YO MEKAY NPSIMON U MJIIOCKOCTBIO, IBYTPaHHBIN yrod,
JIMHEWHBINA Yroa ABYIrpaHHOTO yria. TpéxrpaHHblil © MHOrOrpaHHbIe yribl. CBONCTBa
IUTOCKUX YTJIOB MHOTOTPaHHOTO yriia. CBOWCTBA IJIOCKUX U IBYTPAHHBIX YTJIOB
TpEXrpaHHoro yrina. TeopeMbl KOCHHYCOB U CHHYCOB JUIsl TPEXTPAHHOTO YIJIa.

Copep:xaHue NpaKTHYECKUX 3aHATHIA:
Pewenue 3ana4 Ha OUCK yriia MEKAY NPSIMBIMH, INIOCKOCTAMH, IPSAMOMN 1
INIOCKOCTBIO.

Tema 7.
MHoOrorpaHHuKH.

Copep:xaHue TeopeTHYECKHUX 3aHATHIA:

Bunbl MHOrOrpaHHUKOB, pa3BEPTKa MHOTOTpaHHUKA. [Ipu3mMa: n-yrospHas npusma,
MpsiMasi ¥ HaKJIOHHASI TPU3MBI, OOKOBAs M MOJIHAS TOBEPXHOCTH MPU3MBI.
[Mapannenenunen, npsIMOYroJabHbIN Napaelenunes] 1 ero ceoiictsa. Kparuaiimue
IIyTU HAa NOBEPXHOCTU MHOrorpanHuka. Teopema Oiinepa. IlpocTpaHcTBEHHAs TeopeMa
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[Mudaropa. [Tupamuaa: n-yrosjpHas MpamMuzaa, MpaBUWIbHAs U yCEUEHHAs TUPAMUIBL.
CaoiicTBa pédep U OOKOBBIX rpaHel MpaBWIbHON nupamusl. [IpaBuibHbIE
MHOTOTPaHHMKH: IPaBUIbHAS MPU3Ma U IIPaBUIIbHAS MHUPAMUJIA, IPABUIIbHAS
TpeyroyibHas NUpaMuia U IpaBUIIbHBINA TeTpasap, KyO. [Ipencrasienne o npaBUIIbHBIX
MHOTOTPaHHMKAX: OKTa’JIp, AOAEKA3IP U UKOCAIP.

Brluncienue aeMeHTOB MHOTOTPaHHHUKOB: pEOpa, AuaroHany, yrisl. [Inomans
OOKOBOI TTOBEPXHOCTH U TIOJTHOH MTOBEPXHOCTH MPSMOH IPU3MBI, IDIOIATH
OCHOBaHUH, TeOpeMa 0 OOKOBOW OBEPXHOCTH IIPsIMOi pu3MEl. [1nommans 60koBoi
MIOBEPXHOCTH 1 TIOBEPXHOCTH NPABUIBHOW IMUPAMHUJIBI, TEOPEMA O IUIOIAIN
yCce4€HHOM NUpaMuabl.

CuMMeTpHst B IPOCTPAHCTBE. DIIEMEHTHI CUMMETPHH IPaBUIBHBIX MHOTOTPAaHHHUKOB.
CuMMeTpHst B TPaBUIIBHOM MHOTOTPaHHHUKE: CHMMETPHS HapauleNeTuIe 1a,
CHUMMETpPHUS NPAaBUIIBHBIX IPU3M, CHMMETPHsI IPaBUIbHOM MUPaMUBIL.

Conepma}me NMPAKTUYCCKUX 3aHATHH:
Pemenue 3aga4 Ha MOUCK o0bemMa u TJ1o1maa MOBEPXHOCTU MHOT'OT'PaHHUKOB.

Tema 8. BekTopnl H
KOOP/AMHATHI B
NPOCTPaHCTBe.

Copep:xaHue TeOpeTHYECKHUX 3aHATHIA:

ITonatus: BEeKTOp B NPOCTPAHCTBE, HYJIEBOH BEKTOp, JIMHA HEHYJIEBOTO BEKTOPA,
BEKTOpPHl KOJUIMHEAapHBbIE, COHANpAaBICHHbIE M IPOTHUBOIOJIOXKHO HalpaBlIeHHBIE
BEeKTOpHl. PaBeHCTBO BekTOpoB. [leiicTBUS C BEKTOpaMM: CIOXKEHHE U BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOXKCHHME BeKTOopa Ha uucio. CBoiicTBa
clloXeHUsT BekTopoB. CBoiicTBa yMHOXKEHHMS BeKTopa Ha uucio. lloHsTue
KOMIUTaHapHbIC BEKTOpHL. [IpM3HaK KOMIIIaHapHOCTH TpEX BEKTOpoB. IIpaBmio
nmapajurenenunesna. TeopemMa O pPaslIoKEHHH BEKTOpa MO TPEM HEKOMIIAHAPHBIM
BekTopaMm. [IpsMoyrompHasi cucreMa KOOpAMHAT B TpocTpaHcTBe.  KoopauHAThI
BekTopa. CBA3b MEXIy KOOPIMHATAMHU BEKTOpPA M KOOPIUHATAMH TOUEK. YTOJI MEKAY
BekTopamu. CKaJsipHOE IPOU3BEICHUE BEKTOPOB.

Bextoper B mpocTpaHcTBe. Omnepainuu HajJ BEKTOpaMH. BekTopHOoe yMHOXEHHE
BeKTOpoB. CBOMCTBA BEKTOPHOIO YMHOXEHHUA. [IpsMoyroiapHas cucteMa KOOpIMHAT B
npoctpancTBe. Koopaunatel Bektopa. Pasnoxenue Bexropa mno 6asucy. KoopannatHo-
BEKTOPHBIH METOJI IIPU PeIICHUH FeOMEeTPHUECKUX 3afay.

Conepma}me NMPAKTUYICCKUX 3aHSTHH:
Pemenue TJIAHUMCTPUYCCKUX U CTCPEOMETPHUUCCKHUX 3aJa4 NPpU NOMOIIW BEKTOPOB.

Tema 9. Tena
BpallleHus.

ConepkaHue TeOpeTHYeCKNX 3aHATHIA:

[MoHATHA: LMIMHIAPHYECKas MOBEPXHOCTb, KOHHYECKas MOBEPXHOCTb, Chepuueckas
MOBEPXHOCTh, O0Opa3yoliue NoBepxHOocTed. Tema BpalieHHs: LWIMHApP, KOHYC,
yceu€HHBI KOHyc, cdepa, map. BzaummHoe pacrnoniokeHune cdepbl M IUIOCKOCTH,
KacaTeJbHas IUIOCKOCTh K cdepe. M3oOpakeHue Tea BpamleHHs Ha IUIOCKOCTH.
Pa3BépTka nunuHapa U KoHyca. CUMMeTpust cepbl U 1apa.

O0BéM. OcHoBHBIE cBoiicTBa 00bEMOB Tenl. Teopema 00 00BEME MPSIMOYTOIBHOTO
napajienenunena U ciueActBus u3 He€. OOBEM mpsAMONH M HAKIOHHOW IPHU3MBI,
UJIMHAPA, THPaMUIIbl U KOHyca. O0BEM IIapa 1 MIapoBOIro CErMEHTa.

KomOuHanmu Ten BpalieHusl ¥ MHOTOTpaHHUKOB. [Ipu3ma, BnMcaHHas B LMJIHHID,
OIlMCaHHas OKoJIo IuIuHApa. Ilepeceuenne cdepsl u mapa ¢ mnockocTsio. Kacanue
mapa 1 cdepbl IIOCKOCThIO. [IOHSATHE MHOTOrpaHHHKA, OIMMCAHHOTO OKOJIO Chephl,
cepsl, BIHCAaHHOI B MHOTOTPaHHHK WJIH TEJIO BPAICHUS.

[Tommane NOBEepXHOCTH LMIMHAPA, KOHYCa, Iiomans cdepsl u e€ yacteid. [lonodue B
npocTpaHcTBe. OTHoOLIEHHE OOBEMOB, IUIONIAZCH MOBEPXHOCTEH MOIOOHBIX (UTryp.
[IpeoOpazoBanne mnomoOMs, TroMoTeTHs. PemieHwe 3amad  Ha  IUIOCKOCTH €
HCIIOE30BAaHHEM CTEPEOMETPHUCCKIX METOIOB.

ITocTpoeHne CceYeHWid MHOTOTPAHHMKOB W TeJ BpAIICHUS: CEYCHMS LIJIHHIpA
(mapannensHO U IEepIeHIUKYIAPHO OCH), Ce4eHHs KOHYca (IapaienbHoe OCHOBaHUIO
U TIPOXO/Isilllee Yepe3 BEPIIMHY), CEUeHHs [Iapa, METO/Ibl MOCTPOCHHS CEUEHHN: METOT
CIIEJOB, METOJ BHYTPEHHETO IIPOSKTUPOBAHUS, METOJI IEPEHOCA CEKYIIeH IIOCKOCTH.

Copep:xaHue NpaKTHYECKUX 3aHATHIA:
Pemenne 3a1a4 Ha MOMCK 00BEMa U IUIOMIAIN IOBEPXHOCTH TeJl BPAIICHHUSI.

Tema 10. /[Buskenus B
NMPOCTPaHCTBe.

Copep:xaHue TeOpeTHYECKHUX 3aHATHI:

JBmwxenus npoctpanctsa. OtoOpakeHus. J[BmxeHus u paBeHcTBo ¢puryp. Obmme
CBOMCTBa IBMKEHUI. BUllbl IBUKEHMIL: TapalIeNIbHBIN IEPEHOC, LEHTPAIbHAS
CHUMMETpHS, 3epKajibHasi CHMMETPHS, IOBOPOT BOKPYT NpsiMoid. [IpeoGpazoBanus
nojo6us. [psimast u cepa Diinepa.

Conep:xanue NPaAKTHYECKUX 3aHATHIA:
Pemenue 3a1au. [{BrKeHNs B IPOCTPAHCTBE.
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Paznen 3. BepOﬂTHOCTL H CTATUCTHKA

Tema 11. Cnyuaiinbie
co0bITHA H
BePOSITHOCTH

Copep:xaHue TeOpeTHYECKHUX 3aHATHIA:

I'pad, cBsazubIii rpad, myTn B rpade: ksl 1 nenu. CTeneHs (BAICHTHOCTb) BEPUIHHBIL.
I'pader Ha utockoctu. Jlepesssi.

CiyuaiifHble SKCIIEpUMEHTHI (OIBITHI) M CITy4YaiHbIe COOBITHS. DJIeMeHTapHbIe COOBITHS
(ucxonsl). BeposTHOCTH CilydaliHOTO COOBITHS. bBIHM30CTH YacTOTHI M BEPOSTHOCTH
coObITnit. CityyaifHble OTIBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAaPHBIMH COOBITHSIMH.
Omnepanuy HaJ COOBITHUSIMHE: TIepeceueHre, 00beINHEHNE, TPOTHBOIOJIOKHEIE COOBITHS.
Huarpamwmsl Dittepa. DopMyna cI0KeHUS BEPOITHOCTEH.

VciaoBHas  BEpPOSTHOCTb. YMHOXKEHUE  BeposTHOcTed. JlepeBo  ciydailHOro
skcriepuMmenTa. @opmyna mnoiaHod BeposTtHocTH. Popmyna baiieca. HesaBucumeie
COOBITHSL.

BunapHBIf crmydadHBI ONBIT (MCHBITAHWE), YCHeX H Heyaada. HesaBUcHMBIC
ucnbiTanusa. CepHs He3aBUCUMBIX HCIBITAaHUH A0 mepBoro ycmexa. llepecTaHOBKH U
¢axropuan. Yucno coueranuid. Tpeyronpuuk [Tackans. @opmyna 6unoma HetotoHa.
Cepust HezaBUCHMBIX ucnbITaHMHd bepHymmn. CiydaiiHblii BBIOOp M3 KOHEYHOM
COBOKYTIHOCTH.

Coaep:xkanue NPaKTHYECKUX 3aHATHIA:

Pemenne 3a1a4 Mo NOMCKY OTHOCUTEILHON YaCTOTHI.

Pemrenue 3aa4 ¢ UCIOIB30BAHUEM KIIACCHYECKOTO OTIPEJICIICHIUS BEPOSATHOCTH.
Pemmenne 3amad ¢ HCIIOTB30BAHUEM TEOPEM O BEPOSITHOCTSAX COOBITHIA.

[owck cpeJHUX YUCIIOBOTO psa.

Tema 12. Cayuaiinble
BEeJIMYHMHBI ¥ 3aK0H
00JIbIINX YHCET

Coaep:kaHue TeOpeTUYECKUX 3AHATHIA:

Cnyuaiinas BenuuuHa. PacnpeneneHue BepoATHOcTeW. Jluarpamma pacnpeleneHus.
Onepauuu Haj cly4alHBIMU BeIuuMHaMu. buHapHas ciydaiiHas BenuuuHa. [Ipumepsl
pacIipesielieHui, B TOM 4HCIIe TeOMETPHUIECKOE U OMHOMHUAIBHOE.

CoBMecTHOe paclipeleieHHe IBYX CIydyalHBIX BelW4MH. He3zaBucHMBbIE CiydailHble
BEITMYUHEI.

MateMaTHueckoe OXHUJIaHHE CIydalHOM BenuuuHBl (pacmpeneneHus). [Ipumepsr
MIPUMEHEHHs MaTeMaTHYeCKOro OXXHUIaHUA (CTpaxoBaHMe, JoTepes). MaremaTudeckoe
OXUJaHWe OWHApHOHM clydyalHOW BeIWMYMHBL. MaTeMaTHuecKoe OXHIAHUE CYMMBI
CIlydyallHBIX  BEJMYMH.  MaTeMaTHueckoe  OKHJAaHHE  TEOMETPHUYECKOro |
OMHOMHAIBHOTO paclpeeIeHUMH.

Jucnepcuss ¥ CTaHAAPTHOE OTKIOHEHHE CIydalHOH BEIMYHMHBI (pacrpeleicHus).
Hucniepcuss  OMHApHOM  ciIydaifHOH  BeTMYMHBL. MareMaTHYecKoe  OXKHIaHUE
MIPOU3BEACHUS U AUCIEPCHUS CYMMBI HE3aBUCHMBIX CIIydallHbIX BennuuH. Jucnepcus u
CTaH/apTHOE OTKIOHEHHE OMHOMHAIBHOTO pacnpeaeseHus. [lucnepens u cTanapTHOE
OTKJIOHEHHE T€OMETPHUECKOTO PACHIPEEIICHHUS.

HepasenctBo Yebriméra. Teopema YeOpmméra. Teopema beprymmn. 3akoH 60mbImx
yrceld. BriOopouHBIi MeTon uMccienoBaHWN. BbIOOpOUYHBIE  XapaKTEpPHCTHKH.
OreHnBaHUE BEPOSATHOCTH COOBITHS IO BEIOOPOYHBIM JaHHBIM. [IpoBepka mpocTenmmx
THIIOTE3 C TIOMOIIBIO H3YYEHHBIX paclpeieneHuil.

HemnpepeiBHble ciyualinble BequduHbl. [IpuMeprl. DyHKIUSA MIOTHOCTH BEPOSTHOCTU
pacnpeneneHus. PaBHOMepHOE pacnpeieIeHHe 1 €ro CBOWCTBA. 3aJjauu, IPUBOISIINE K
MOKa3aTeIbHOMY  pacHpefeleHHI0.  3ajadd, IMPUBOJAIIME K  HOPMAIBHOMY
pacnpenenenuto. @yHKIUS IUIOTHOCTH BEPOATHOCTH MOKA3aTENBHOTO PACHPECICHHUS,
(GYHKIMS TIIIOTHOCTH BEPOATHOCTH HOPMAJIBHOTO pacnpenesieHus. OyHKINS IUIOTHOCTH
U CBOMCTBAa HOPMAJIbHOTO pacHpeAeIcHNUsI.

[TocnenoBaTeIbHOCTE OAMHOYHBIX HE3aBUCHMBIX COOBITHH. 3ajaun, NpUBOASIINE K
pacnpenenenuto Ilyaccona.

KoBapuamust nByx ciny4aiiHbIX BenwdnH. KoadduuueHT nuHEHHONH KOoppemsunu.
CoBmecTHBIE HAOMIONEHUS JBYX BEIHYUH. BBHIOOPOUHBIN KOX(PQHUIHMEHT KOPPEIAINH.
Pasnuune Mexny JNMHEHHOH CBSI3bI0 U IPUUUHHO-CIEACTBEHHOM CBs3bl0. JIMHeElHas
perpeccusi, METOJI HAMMEHBIITUX KBaJPaTOB.

Conepma}me NMPAKTUYCCKUX 3aHSATHH:

Pemenne 3aJla4y Ha UCII0JIb30BAHHUEC 3aKOHa OOJIBIINX YHCEeIT
Pemenue 3a/1a4 ¢ UCIOJIb30BAHUEM TECOPEMbI YeOnlmena.
Pemenue 3a/1a4 € UCIOJIb30BAHUEM TCOPEMbI BepHyﬂJ’II/I.
Pemenne 3a/1a4 € MCIIOJIb30BAHUCM TCOPEMbI HyaCCOHa.

Pa3gen 4. Ponb MmaTeMaTHKH B QOPMHPOBAHMH NPO¢eCCHOHANBHBIX 3HAHUH

| Copep:xaHue TeOPeTHYECKHUX 3aHATHIA:
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Tema 13. 3nauenne 3HaueHUE MAaTEMAaTUKH B )KU3HU YelIoBeKa. MaTemMaTHKa KaK (bopMa MBIIJICHUS. 38.)13"114

MaTEMATHKHA B M3YYCHUS MAaTEMAaTHKH JUIS TOBBINICHUS OOIIEro KPYyro3opa, KyJIbTYPbl MBIIUICHUS,
npogeccuoHaNbHOI (hOopMUPOBAHUS HAYYHOTO MUPOBO33PCHHUSL.
JeSITeIbHOCTH M3yyeHnne maTeMaTHKH Kak CpPEJCTBAa HHTEJUIEKTYaJbHOTO Pa3BUTHS B YCIOBHUSX

MAacCOBOTO OOYYCHUS, BOCIHMTAHUS HHTCIUICKTYAJIbHOW KOPPEKTHOCTH, KPUTUYHOCTHU
MBIIUICHUS,  (OPMUpPOBaHHMS  CIHOCOOHOCTH  pa3iudyath  OOOCHOBAHHBICE U
HEOOOCHOBAaHHBIE CYXKICHHs, NpPUYyYeHHS K MPOJOIDKUTEIBHON  YMCTBEHHOU
JIEATEILHOCTH.

Ponb 1 MecTo MaTeMaTHKH B COBpeMEHHOM Mupe. [IpHHIINT MaTeMaTH3aii 3HaHus 1
TIPUHITUI TAPMOHUH (3CTETHIECKOT0 0TOOpa). JenyKuus u HHAYKIHS B MaTEeMaTHKE.
B3aumocBsa3p MareMaTMKd W pekiaMmbl. IIpuMeHeHHe MaTeMaTHYeCKUX 3HaHUU B
mpogeccun.

Copep:xaHue NPaKTHYECKUX 3aHATHIA:

Penienne npukIaHbIX 33134 B 00JaCTH MPO(HECCHOHATBLHON ICATSIBHOCTH.

Ipumepnas memamuka camocmosamenvbHou pabomul 00y4AIOWUXC O OUCYUNTIUHE:
[ToaroroBka K JEKIUSAM

[ToaroroBka K MpakTUYECKUM 3aHATUSIM

Pabota ¢ Bompocamu TEKyIero KOHTPOJIS 3HAaHUH MPH MOATOTOBKE K YYEOHBIM 3aHATHSIM
Pemenue 3amau mo o6pasity

Pabota B 351eKTpOHHON OMOINOTEYHON CHCTEME

CocraBiieHr€e KOHCIIEKTOB IIEPBOMCTOYHUKOB U JPYTroil y4eOHOM 1 Hay4yHOH JIMTEpaTyphl
PaGora ¢ KoHCTIEKTaMH.

2.3. Pacnpenesienue o0beMa JMCHMILIMHBI [0 pa3jejaM, TeMaM M BUAaM Y4eOHOI
padoThI

2.3.1. YueOHo-TeMaTH4YecKHil IUIaH 3aHATHI (0uHast popma 00yueHus)

OO0wmwmii VYueGHas pabora o0ydaromuxcs
o0BbeM BO B3aMMOJIEHCTBUH C CamocTosTens
Pazgen, Tema IMCUMIIIUHBI yueOHoI mpernojaBaTeseM (4ac.) Hasi paboTa

paboTst Jlexuuu IMpakTrueckne (aac.)

(uac.) 3aHSITHS
Pa3zoen 1. Anzebpa u navana mamemamuueckozo 92 46 46 _
ananusa
Tema 1. Yucna u BEIYUCIEHUS 20 10 10 -
Tema 2. @yHkunu 1 rpaduxu 20 10 10 -
Tema 3. YpaBHEHHUS U HEPABEHCTBA 20 10 10 -
Tema 4. Hauana MmaTeMaTu4eckoro aHaiausa 20 10 10 -
Tema 5. MHOXeCTBa U JIOTHKa 12 6 6 -
Paszoen 2. Teomempusn 91 46 45 -
Tema 6. [IpsiMble U MJIOCKOCTH B IPOCTPAHCTBE. 20 10 10 -
Tema 7. MHOrOrpaHHUKH. 20 10 10 -
Tema 8. BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE. 20 10 10 -
Tema 9. Tena BpaieHus. 11 6 5 -
Tema 10. /IBmkeHHs B IPOCTPAHCTBE. 20 10 10 -
Pazoen 3. Bepoamnocms u cmamucmuka 40 20 20 -
Tema 11. Cnyqaiinple COOBITHST M BEPOSITHOCTH 20 10 10 -
Tema 12. CrryuaifHble BETHYMHBI X 3aKOH OOIBIITNX 20 10 10 )
grcen

20



Pa3zoen 4. Ponb mamemamuxu 6 popmupoeanuu 8 4 4
npogeccuonanbHvIxX 3HAHWI

Tema 13. 3HaueHnue MareMaTHKH B IpodeccroHaIbHOIM 8 4 4

JIeSITeIbHOCTU

Ix3amen 1 - 1 -
HTOIO: 232 116 116 0

2.3.2. Y4eOHO-TeMaTHYeCKUI NJIAH 3aHATHI (3a0uHast popma o0yueHus1)

OO0wmuit YyebHas paboTa o0ydaromuxcs
00BeEM BO BSaHMOHCﬁCTBHH C CamocTosTelnb
Pazgen, Tema IMCUMIIIUHBI yueOHoI npernojaBaTeseM (4ac.) Hasi paboTa

paboTsI Jlexuuu IMpakTuueckue (uac.)

(uac.) 3aHSTHS
Pa3zoen 1. Anzebpa u nauana mamemamuieckozo 92 6 4 82
ananusa
Tema 1. Yucna u BeIYUCIEHUSA 20 1 1 18
Tewma 2. @yHKnn u rpaduku 20 1 - 19
Tema 3. YpaBHeHUS U HEPABEHCTBA 20 1 1 18
Tema 4. Hauana MmaTeMaTu4ecKoro aHaiausa 20 2 1 17
Tema 5. MHOeCTBa U JIOTHKa 12 1 1 10
Paszoen 2. Teomempusn 91 4 3 84
Tema 6. [IpsiMble U MIJIOCKOCTH B IPOCTPAHCTBE. 20 1 1 18
Tema 7. MHOrOrpaHHUKH. 20 1 1 18
Tema 8. BekTopsl 1 KOOPAMHATHI B IPOCTPAHCTBE. 20 1 1 18
Tema 9. Tena BpaiueHus. 11 1 - 10
Tema 10. /IBukeHHs B IPOCTPAHCTBE. 20 - - 20
Pazoen 3. Bepoamnocms u cmamucmuxa 40 3 1 36
Tema 11. CriyuaitHpie  cOOBITHS W BEPOSTHOCTH 20 1 - 19
Tema 12. CrryuaiiHble BeTMYHHBI U 3aKOH OOJIBIINX 20 ) 1 17
qrcen
Pa3zoen 4. Ponb mamemamuxu é popmuposanuu 8 1 1 6
npogheccuonanbrbIX 3HAHUT
Tewma 13. 3HaueHne MaTeMaTHKH B IPOGHECCHOHATBHOM 8 1 1 6
JIeSITeIbHOCTH
Ok3amen 1 - 1 -

HTOr o: 232 14 10 208

2.4. Buabl, ¢GopMbl M MeETOAbl KOHTPOJS IJAHHUPYEMBIX Pe3yJbTATOB OCBOCHHS
y4eOHO# IMCHUILIHHBI (Kypca)

Texywuii KOHmMpoab ONpENeNseT CTeNeHb KayecTBa YCBOEHHS HM3Yy4EHHOTO Y4eOHOro
MaTepHala TeOpeTHYECKOro U MPaKTUUECKOro XapakTepa B xoje ooyueHus. Cucrema TeKyIero
KOHTPOJISL yCIIEBAEMOCTH TpeAycMaTpUBaeT pa3HooOpasHble MO (GopMe M  COAEPIKaHUIO
KOHTPOJIbHBIE MEpOTPHUATHSA (KOHTPOJbHBIE TOYKH), YUYHUTBHIBAIOLINE BCE BHUJbI ayAUTOPHOW U
CaMOCTOSITENIbHON yueOHOM NesITeTbHOCTH 00yUaronerocs.

OCHOBHBIMH BUAAMH TEKYILETO KOHTPOJIS YCIIEBAEMOCTH CTYIEHTOB SBIIIOTCS:

- BXOJHOH KOHTPOJb - HEOOXOAMMBIA JJIsl YCIEIIHOTO IUIAHUPOBAHMUS M YIPaBICHUS
y4eOHBIM MTPOLIECCOM;
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- TEeMaTHYECKUH KOHTPOJIb (TI0 MaTeprajgaM U B 00beMe OJHOU yIeOHOH TEMBI);

- pyOeXHBIH KOHTPOJh (B OOBEME pa3feiioB WX TPyNI TEM 10 JUCITUIUIMHE)
oOecreunBaroINii Ka4eCTBO M3YYEeHUsI CTYJAEHTaMH Y4eOHOTro MaTepuana, yrpaBieHue yueOHOi
NESTEIIbHOCThIO CTYJIEHTOB U €€ KOPPEKTHPOBKY, a TaKKe CTUMYJIUPOBAHUE PETYISIPHOM,
[[eJICHAIIPaBICHHON pPa0OThl CTYIEHTOB, AaKTUBU3ALMS MX [O3HABATEIbHOW N1EATEIbHOCTH;
oTpeziefieHue YpOBHS OBJIAJICHUS CTYJACHTaMU HaBBIKAMU CAMOCTOSATEIbHOW paboThI, CO3/1aHuE
ycnoBuil st ux GopMupoBaHusa. PyOexkHbIII KOHTPOJIb MOXKET MPOBOJIUTHCS HECKOIBKO Pa3 B
CEMECTp, B BHJIE MPEABAPUTEIHLHOTO KOHTPOIIS (Tiepes SK3aMeHOM) U / Wiu B (popMe UTOTOBOTO
KOHTPOJISI, HAMPaBJICHHOI'O Ha BBISBICHUE CTEINEHH OBJIAJCHMS CTYACHTAMHU CHCTEMOI 3HaHUH,
YMEHHM W HaBBIKOB, MOJIYYEHHBIX B MpPOIECCe HM3YYCHMs] y4eOHOW IUCIUIUIMHBI. MTOroBbIii
KOHTPOJIb OCYIIECTBIIACTCS B KOHIIE CEMECTpa U3y4eHHs y4eOHOM TUCIUTUIUHEIL.

OcHoBHBIMU (pOpMaMH TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH CTYICHTOB SBIISIOTCS: YCTHBIN
ONpOC Ha JIEKUUAX, MPAKTUYECKHMX M CEMUHAPCKHUX 3aHATHSAX, MPOBEPKA BHIOJHEHUS
MUCHhMEHHBIX JOMAITHUX 3a/IaHUH, IPOBEJCHHE KOHTPOJIBHBIX PaboT, TeCTUpOBaHUE (TUCHMEHHOE
WIH KOMIIBIOTEPHOE), KOHTPOIb CAMOCTOATEIbHONW pabOThl CTYACHTOB (B HMHUCHMEHHOW WIU
ycTHOU dopMme) U T.A.

Ilpomesicymounas  ammecmayus  (KOHmponp)  OOy4aroOUMXcs 1O  JUCIUIUINHE
ofOecrieunBaeT OIEHUBAHUE PE3yIbTAaTOB Y4YeOHON JEATENbHOCTH CTYAEHTa 3a CeMecTp,
CIIy)KalllM{ N7l ONpeNeleHHus] YPOBHS KadyecTBa MOJATOTOBKU CTYACHTOB B COOTBETCTBUU C
tpeboBanusimu OI'OC COO u ®I'OC CIIO no cneunansHocTU. [IpoMexyTouHas arrecranus
OCYIIECTBIISIETCS. B KOHIIE CEMecTpa M 3aBepllaeT H3yuyeHUEe OTAETbHOM AUCHUIUIMHBI /
MEXIUCHUIUTMHAPHOTO Kypca / mpodeccruoHanbHOro Moayns. [IpomexxyTrounas arrecTtarus
peanusyetcs B popme 3adera / AuddepeHIInPOBAHHOTO 3a4eTa / IK3aMeHa.

Pezynomamor oceéoenuss oucyuniumsl JOCTUTAIOTCA 32 CYET MCMOJIb30BAaHUS B MpPOIECCE
0oOy4eHHUs aKTUBHBIX M WHTEPAKTUBHBIX METOJOB M TEXHOJOTUH (OPMHpPOBAHUS 3aJaHHBIX
pe3yIbTaTOB OOYYECHHSI Y CTYICHTOB.

2.5. Ucnonb30BaHue B Mpouecce 00y4eHNsI aKTHBHBIX U HHTEPAKTHBHBIX METO/I0B H
TeXHOJIOTHil (POPMHPOBAHNS Pe3yJbTATOB 00y4eHHUs

BkiroueHne B ydeOHBIM TpolLleCC aKTHBHBIX M HMHTEPAKTHBHBIX METOAOB OOy4YCHHs
AKTHBHM3MPYET IO3HABATEIFHYIO aKTUBHOCTh CTYACHTOB, YCHJIMBACT UX MHTEPEC U MOTHBAIIHIO,
pa3sBUBAET CIIOCOOHOCTh K CaMOCTOSATENILHOMY OOy4YeHMI0O M of0ecreduBaeT 0Oojee IOJIHOE
ycBoeHUe HH(opManuu (ecliu IpH JISKIMOHHOH 1o/1aue MaTtepuana ycBauBaercs He Oonee 20%,
uH(opMaluu, To B 1es10Boi urpe — 10 90%).

AKTHBHOE W WHTEpaKTHBHOE OOyYeHHE MpeArnoyaraecT oOy4deHHe, NOTPYKEHHOE B
oOI1eHne, KOTOpPOE COXpaHseT KOHEUHYI0 1eJlb M OCHOBHOE COJEp)KaHHE IpeaMera, HO
BUJIOM3MEHSET (OPMBI M TPHEMBbl BEICHUS 3aHATHA. K HayyHO-METOJMYECKMM OCHOBaM, Ha
KOTOPBIX 0a3upyeTcsi aKTUBHOE U UHTEPAKTUBHOE OOYUEHHE OTHOCATCS OOyYCHHE Yepe3 ObIT U
COTPYIHHYECTBO, Y4YeT pa3jiMyhii B CTWISX TO3HAHMSA, HCIIOJIB30BAHUE TIOMCKOBBIX,
UCCIIEI0BATEIbCKUX U UTPOBBIX METOJIOB.

WuTepakTuBHOE OO0ydYeHHE Kak ocobas (opma oOpraHM3aldd  IO3HaBaTEbHOU
JIeATEILHOCTH 00ECIIeYnBAeT BOBJICYCHHOCTh BCEX CTYACHTOB B 00Opa3oBaTeNbHBINA Ipolecc,
CO3JaeT YCJIOBHSA Ui OOMEHa, B3aUMHOro OOOTalleHWs 3HAHUSMH, WJIESIMH, CII0COOaMH
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JEeSITeTHHOCTH, CITOCOOCTBYET YCTAHOBJICHHIO SMOIIMOHAIBLHBIX KOHTAKTOB MEXIY CTYACHTaMH,
npuydaer paboTaTh B KOMaHJIIE, CHUMAeT HEPBHYIO HArpy3Ky, IOMOTAaeT HCIBITaTh YYyBCTBO
3alIMICHHOCTH, B3aUMOIIOHUMAaHHSI U COOCTBEHHOW YCIEIITHOCTH.

K MeTomgam akTHBHOTO U HHTEPAKTUBHOTO OOYUEHHSI OTHOCSITCS:

Heposvle mexnonoeuu: NenoBas UTPa, CEOKETHO - POJIeBasi UTPa, UMUTAIIMOHHBIC MBI,
UTPOBBIC 3aHATHS Ha MOJIEISIX (MCKYCCTBEHHAst 00pa3oBaTelbHas Cpejia, KOMITBIOTEPHBIC JICTIOBBIC
UTPBI), CTAXKUPOBKA (C BBITIOJHEHUEM MJIM 0€3 BBIMOJHEHHS JODKHOCTHOW POJIN), ICHCTBUS 110
WHCTPYKIUU (QJITOPUTMY)

Cumyayuonusiti ananu3: aHAN3 KOHKPETHBIX CHUTYalluid, pEIICHHE CUTYaTHBHBIX H
NIPOM3BOJICTBEHHBIX 3a/1a4, KEHC-TEXHOJIOTUU (MILTIOCTPATHBHBIC YUYEOHBIC CUTYaIlMH, KEHCHI ¢
dbopmupoBanneM U 0e3 QopMupoBaHUS MPOOJEMBbI, NPHUKIAAHBIC YIPWKHEHHS), pPa3zdoop
WHIMJICHTOB U3 MPAKTHKH, 0ACKET-METO U T.1I.

Depucmuueckue MexXHONOUU 2eHepUpO8anusi udetl: «MO3TOBOH INTYPM», CHHEKTHKA,
accoruanuu (metadopsl)

Tpenune-memoosl: COIMATBHO-TICUXOJIOTUYECKUN TPEHUHT, TPSHUHT JIEJIOBOTO OOIICHHMS,
NICUXOTEXHUYECKHUE UTPBI

Ilpobnemnoe obyuenue: akTUBHBIC (MPOOJIEMHBIC) JIEKIIMM M CEMHHApbI, JICKIIHH-
JIMCKYCCHH, TICPEKPECTHBIC UCKYCCUHM, TEMAaTUYECKHUE JUCKYCCHUU: KPYIJIBIA CTOJN, Tpecc-
KOH(epeHIUs / HaydyHO-TIpaKTh4Yeckasi KoHpepeHus, 1e0aThl

IIpoexmnoe obyyenue: pa3pabOTKa TBOPYECKOTO HHIUBUAYAIBHOT'O WM TPYIIIOBOTO
NPOCKTA, HMCCIICIOBATEIBCKHE MPOCKThI, WH(POPMAIMOHHBIC TPOCKTHI, TBOPYECKUE IMPOCKTHI,
COLIMAIEHO-OPUEHTUPOBAHHBIE MIPOCKTHI, UTPOBOE MPOCKTUPOBAHKE

Komanonoe ob6yuenue: pabota B MaJbIX TPYIINax, UHTEPBbIO, pab0Ta «IPYIIIIbI SKCIIEPTOB)

Tecmogvie mexnonocuu o06yyenuss (MOMUMO KOHTPOJISI TECThI BBITIOJIHSIOT TaKXKe
JIMarHOCTHYECKYI0, 00YYAIOIIYI0, OPTaHU3YIOIIYIO, PA3BUBAIOINYI0 y4eOHbIe (DYHKIMH): TECTHI C
OJIHO3HAYHBIM BBIOOPOM OTBETA, TECT C MHOTO3HAYHBIM OTBETOM, T€CTHI Ha JIOMOJHEHHUE, TECTHI
nepekpectHoro Bbibopa, MACTAK-texHonorus (MeTOJ AaKTUBHOTO COILIMOJIOTHYECKOTO
TECTUPOBAHUS, aHATIN3a U KOHTPOJIS)

2.6. 3agauu, ypoBHH, BUJbI H (JOPMBI CAMOCTOATEILHOH PA00THI M epevYeHb Y4eOHO-
MeTOIHYEeCKOro odecredeHust I CaMOCTOSATeIbHOI padoThl 00y4arOIIUNXCH

CamocrosarenbHass paboTa CTYAEHTOB  SBISETCS  00sA3aTENbHBIM  KOMIIOHEHTOM
00pa30BaTeNLHOTO MpOoLecca, TaK KaK OHa CIIOCOOCTBYET 0oJiee IITy00KOMY OCBOCHHUIO H3ydaeMOn
JMCLUIUIMHBL, 00€CIIeunBaeT 3aKperieHHEe MOTy4aeMblX Ha JIGKIIMOHHBIX 3aHATUAX 3HAaHUN ITyTeM
nproOpeTEeHUs] HAaBBIKOB OCMBICIICHUSI M PACHUIMPEHHs] HUX COJEp>KaHMs, HaBBIKOB PpEIICHUS
aKTyaJbHbIX NMPAKTHUECKUX 3a/1a4, HAayYHO-UCCIIEI0BATEIbCKONW NeATENbHOCTH, MOATOTOBKU K
CEeMMHAPCKHUM U NMPAKTHUECKUM 3aHATHUSAM, CAaye 3a4€TOB M SK3aMEHOB, 00ecrieuyrBasi TeM CaMbIM
(dbopmHpoBaHUE Pe3yIbTaTOB O0YUCHHS.

CamocrodarenbHass pa0oTa CTYIEHTOB SIBIISICTCSI COBOKYIHOCTBIO ayAUTOPHBIX U
BHEAYJAUTOPHBIX 3aHATHA M paboT, 00ecHeunBaIOMIMX YCHEIIHOE OCBOEHHE 00pazoBaTeIbHOM
IpOrpaMMBbl cpeHero oomiero oopa3oBaHusl.
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B pamkax ocBoeHuss OCHOBHOW mpod)ecCHOHAIBHOM 00pa30BaTeIbHON IPOrPaMMBbl
cpenHero  mpodecCHOHATBHOTO O0pa30BaHUS CaMOCTOSITENIbHAas paboTra  00y4aromuxcs
HaIpaBJieHAa Ha PElIeHUe CIEeAYIOMUX 3a1ay:

- 3aKperieHHe W pacHIMpeHUe 3HAHWUW, YMEHUH, MOJIyYeHHBIX CTYACHTaMHU BO BpeMs
JICKIMOHHBIX U MPAKTHUYECKUX 3aHATHH, (OpMHUpOBaHNE HA UX OCHOBE YCTOMUYMBBIX CTEPEOTHUIIOB
YMCTBEHHON U (U3NYECKON NEATEIbHOCTH;

- mpuoOpeTeHue JOMOJHUTEIbHBIX 3HAHMM W  HABBIKOB 10  JIUCHUIUIMHAM,
MEXIUCUUIUTMHAPHBIM KOMILIEKCaM, PO ECCHOHATbHBIM MOYJISIM, IPAKTUYECKOMY 00YUYEHHIO;

- (QopmupoBaHMe U pa3BUTHE 3HAHUH M HABBIKOB, CBS3aHHBIX C HAy4YHO-
HCCJIEIOBATENIBCKOM 1eATeIbHOCTHIO, HABBIKOB CAMOOPTraHHU3aIl1H;

- (opMupoBaHHE CaMOCTOSITEIbHOCTH MBIIUIEHUS, CIOCOOHOCTH K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAaMOpPEaTnu3alliu;

- BbIpabOTKa HaBBIKOB J(P(EKTUBHOW  CaMOCTOSTEIBHOM  MpodecCHOHATBHON
MPAKTUYECKON M Y4eOHO-HCCIIeI0BATENbCKON eI TEIbHOCTH

YPOBHU CaMOCTOSTENBHON pabOThl 00YJAIOIINXCS:

1. CamocTtosarenbHas pabora mo o0pasiy (HU3KHUH YPOBEHb CaMOCTOSITEIbHOCTH) —
MpeJoiaraeT HEeMOCPEICTBEHHBIM MEPEeHOC U3BECTHOTO CIOCcO0a pEelIeHUs B aHAIOTHMYHYIO
cutyainuio. Pabora BBIMONHSIOTCS Ha OCHOBE AITOPUTMOB, paHEe MPOJIEMOHCTPUPOBAHHBIX
npernojaBaTesieM W ONPOOOBAHHBIX CTYACHTAMHU IIPU BBHIMOJHEHUH MPEABIAYIINX 33JaHUM.
BocnpousBenenue anroputMoB  CHOcOOCTBYeT (OPMHPOBAHUIO YMEHUH U HAaBBHIKOB,
3alIOMUHAHHIO CIIOCOO0B CAMOCTOATEIbHOM PabOThl B KOHKPETHBIX CUTYAIIHSIX.

2. CamocrosiTenbHas paboTa — peKOHCTPYKIIHS (IOPOTOBBIN YPOBEHb CAMOCTOSITEIILHOCTH )
MpENIoyiaraeT OCMBICIICHHBI MEpPeHOC 3HAaHUW W YMEHHM B THUIOBBIE CHUTYallMH, YYUT
AQHAIM3UPOBATh COOBITHA, ABIEHUS, (DAKTHI, CO3/AET YCJOBHS JAJSl Pa3BUTHUS MBICIUTEIbHON
AKTUBHOCTH 00YYaromuxcs, JOPMUPYIOT IPUEMBI U METO/IbI IO3HABATEILHON e TEIbHOCTH.

3. CamocrostenpbHas  pabota —  wucclenoBaHue  (MPOJABUHYTHIH  YpOBEHBb
CaMOCTOSITEILHOCTH) - OCHOBaHAa Ha TOCTOSIHHOM IIOMCKE HOBBIX pelleHui, 00001eHnn u
CHUCTeMAaTH3allMK TOJNYYEHHBIX 3HAHWH, UX MEpPeHOCE B WHBIE HECTAHJAPTHBIE CUTyallUH U
HampaBlieHa Ha (OpMHUpPOBAHUE U PA3BUTHE TBOPUECKON JAEATENHHOCTH 00YJarOIIUXCS.

CprKTypa CaMOCTOSATEIbHOM pa6OTBI BKJIHOYAcCT Tpu OCHOBHBIX oTaria:
MOATOTOBUTEIIbHBIMN (OpHCHTHpOBO‘-IHBIﬁ), HUCIIOJIHUTEIbHBIN 1 KOHTpOJ'ILHO—,[[I/Ial"HOCTI/I‘-IeCKI/Iﬁ. B
paMKax YKa3aHHBIX 3TAIllOB IOCICAOBATCIBHO BBIMMOJHAIOTCA CICAYIOLINC y‘Ie6HBIe JICHCTBHUS:
aHaJIn3 yqe6H0r0 3aaHusl U CPOKOB C€r0 BBIIIOJIHCHUSA, ITOUCK CIIOCOOOB H CpeacTB c€ro
BBITIOJIHCHHUA, IIJIAHUPOBAHHUEC XOJa BBIIIOJIHCHUA 3aJlaHUs W IMMPOTHO3UPOBAHUC BO3MOKHBIX
3any,IlHCHI/II\/’I; IIPpOBEpPKaA, OLICHKA U CaMOOILICHKA IMOJIYYCHHBIX PC3YJIbTATOB.

CamMocTosTenpHas pa60Ta

Ne Bug CozepxaHue caMOCTOATEIHHONU PabOThI IIpumepnoe

/Il | CaMOCTOSITEIBHOM BpeMs

paboTs!

1. [HoaroroBka k CaMocrosiTenbHass paboTa MO MOATOTOBKE K JIGKIUU HeoOxomuma it | 20 MUHYT
JIEKIAN MOBTOPEHHSI N3YYEHHOT'O paHee MaTepralia, IIOCKOIbKY N3ydeHHe JTF000M
(TeopeTHYecKOMy | ITUCIMIUTMHBI CTPOUTCS HA ITOCIIE0BATEIFHOM OCBOSHHH Pa3eiiOB H TEM,
3aHHTI/HO) KaxKJiasd U3 KOTOPBIX TaK WJIM MHAYC CBA3aHa C NPECABIAYIIIUMU. HOBTOMy
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YPOBEHb OCBOCHHSI KOHKPETHOW IUCHUIUIMHBL ¥ (OPMHPOBAHUS
COOTBETCTBYIOIIUX PE3yJIbTaTOB OOYYCHHUS HANPSAMYIO CBSI3aH C TEM,
HACKOJBKO CTYOCHT OPHMEHTHPOBAaH HA IONyYCHHE Ha JIEKIHIX HOBBIX
3HAHUHU, TOMOJTHSIOUIUX YK€ UMEIOLIUECS 10 JaHHOM TUCIUTUINHE.

IToxaroroska x
MIPAKTUICCKOMY
(ceMuHApCKOMY)
3aHATHIO

CamocrositenpHasi  pabora  oOydaromuxcs IO  TOATOTOBKE K
MPaKTHYECKOMY 3aHATHUIO TIPEJIoiaraeT OCMBICICHUE LEU U 3a]a4d ero
MPOBEICHUS, OBJIAJICHNE HABBIKAMH AHAINTHYECKOW M HAydHO —
MCCJIEJ0BATEIbCKON JAESTEIBHOCTH.

CaMmocrosiTenbHas TOATOTOBKA K MPAKTHYECKOMY (CEeMHUHApCKOMY)
3aHATHUIO HAIpaBJieHa Ha:

- pa3BUTHE HaBBIKOB pabOTHI ¢ HAYYHOH W MHOM JTUTEPaTypOii;

- (¢opMupoBaHUE HABBIKOB (OPMYJIHPOBKH 3aJaydl / BBISIBICHUS
mpoOJIeMbl U YMEHUSI UX aHAIN3UPOBATh, BBIACIATH COCTaBHBIC YaCTH,
OTIPEIETIATh STAlbl PEHIeHHs 3a1a4u / mpoOIeMbl;

- IOWCK ¥ aHAJIN3 JAOTOJHUTEIBHOM HH(OPMALINH, TO3BOJIIOIIEH TTyOxKe
pa3oOparbCsi B OTHEIBHBIX BOMNpOCax TeMbl WM C(HOPMHUPOBATH
LIEJIOCTHOE TIPEJICTABICHHE TI0 TTpobieme;

- BBIpaOOTKY yMeHHUsS (GOPMYJIMpOBaTh 3aJadyd IOUCKA HH(pOpMAIHH,
OTIPEETATh HEOOXOJMMbIE HCTOYHUKH HHPOPMAINH U X aKTYaJIbHOCTb,
CTPYKTYpPHUpOBaTh IOJydaeMylo HHGOpPMAIMIO, BBIAENAS Hauboiee
3HAYUMYIO 4acTh, OLICHUBATh MPAKTHYECKYIO 3HAUUMOCTh M O(OPMIISATH
pe3yNbTaThl OUCKA;

- (hopMHpOBaHNE W Pa3BUTHE HABBIKOB I'PAMOTHOTO H3JIOKCHUSI CBOMX
MBICJICH B YCTHOW ¥ TNHUCHhMCHHOW (opMe C HCIOJIb30BAHUEM
COBPEMEHHOH HAay4yHOH mNpo)ecCHOHATBHOW TEPMUHONOTHH, IS
MOJTOTOBKH COOCTBEHHOI'O BRICTYIUICHHUS 110 00CYKJaeMbIM BOIIPOCAM;

- (opMHpOBaHHE HaBBIKA apI'yMEHTHPOBAHHOTO BEICHHS JUCKYCCHH IO
o0cyxaaeMoi mpobieme.

PaboTa Ha mpakTHYECKOM 3aHATHM HalpaBlIeHa B TOM YHCIIE Ha
M3MEHEHHE CTYJICHTOM caMoro cebsi. JlaHHbII pe3ysbTaT OueHb BaXKeH,
TIOCKOJIbKY OH oOecrieunBaeT (OPMUPOBAHHE IEJIOTO Psijia Pe3yIbTaToB
00y4eHus1, HanpuMep, CIOCOOHOCTD:

- OpraHH30BBIBaTh COOCTBEHHYIO JESTEILHOCTb, BBHIOMPATH TUIIOBBIC
METOAbI U CIIOCOOBI BBHIIOJIHEHUS HpO(beCCI/IOHaJ'H)HI)IX 3aJa4, OLICHUBATh
uX 3QPEKTHBHOCTD U KAYECTBO;

- CaMOCTOSITEIbHO ONpeNeNsATh 3a/7aud  NPO(eCcCHOHAILHOTO |
JMYHOCTHOTO Ppa3BUTHUS, 3aHUMAThCS CaMOOOpa30BaHHUEM, OCO3HAHHO
IUIAaHWPOBATH ITOBHIILICHNE KBATH(UKAIINY;

- OCYIIECTBJIATH MOHMCK U HCIOIb30BaHHE MH(MOPMAINH, HEOOXOAMMOM
it 3((GEKTUBHOTO  BBIIOJHEHHS  NPO(pECcCCHOHANBbHBIX  3ajad,

npodeccnoHaTBLHOTO M TMYHOCTHOTO Pa3BUTHS U T.I1.

30-60
MHHYT

ITonroroBska k
KOJUIOKBUYMY

KomnokBuym mpenctaBisieT co60il KOUIEKTUBHOE OOCYXKIEHHE pa3ziera
JUCLMIUIMHBL HA OCHOBE CaMOCTOSITENIHOTO M3y4YEHHs STOro pasjeia
cryneHTtamu. [10roToBKa K KOJJIOKBUYMY OCYIIECTBISIETCSI HA OCHOBE
HepeyHsi BOIIPOCOB, IIOATOTOBJICHHOTO IIPEIoJiaBaTesieM, OTBETHl Ha
KOTOPbIC HeO6XOJlI/IMO TMOJIYYUTh IPU U3YYCHUU ONPCIACTICHHOTO NIEPCUHA
HayYHBIX MCTOYHUKOB. CTyJIEHTaM BO HEOOXOANMO O3HAKOMHTHCS CO
CHeHI/IaI[BHOI\/’I J'IHTCpaTypOI\/’I, BBIIIKUCATh M3 HEC OTBETHI HA BOIIPOCHI,
KOTOpBIe OyayT 00CyKAaThcs Ha KOJUIOKBHYME, c(hOPMYJIUPOBATH CBOE
MHEHHE 110 Ka)KIOMY U3 BOIIPOCOB.

30-60
MUHYT

IToaroToBka k
KOHTPOJIbHOU

CaMocTosTenbHas IOoJAroTOBKA K KOHTpOJIBHOﬁ pa60Te BKJIIOYAET B ceOs:

2 Jaca
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(IpoBepOYHOI) - HM3y4YeHHE KOHCIICKTOB JICKLHUH, PacKPHIBAIOIIMX MaTepual, 3HaHUE
pabote KOTOPOT'O IIPOBEPSIETCS] KOHTPOJILHOM paboToii;

- MOBTOPEHHE y4eOHOro MarepHalia, MOJyYeHHOrO IPH MOATOTOBKE K
CEeMUHAPCKHM, [TPAaKTHYECKUM 3aHSATHIM M BO BPEMsI UX MPOBEJCHUS;

- I3y4eHHUE JOTIOIHUTEIBHON JIUTEPATypHhl, B KOTOPOH KOHKPETH3HPYETCS
CoJIeprKaHue MPOBEPSIEMBIX 3HAHUH;

- HIOBTOpPEHUE / BOCCTaHOBJICHHE aIITOPUTMOB, paHee
MPOJIEMOHCTPUPOBAHHEIX  IIpErojaBaTeseM U ONpoOOBaHHBIX
CTYJCHTaMHU IIPH BBITOJHECHUH 33 1aHNI Ha IPAKTHYECKUX 3aHATHIX;

- COCTaBJICHHE B MBICIEHHOH (opMe OTBETOB Ha MOCTAaBJICHHBIE B
KOHTPOJIBHOI paboTe BOIIPOCHL

5. [Toaroroska x CamocrosiTenibHas IOATOTOBKa K 3auyeTy JOJDKHA OCYIIeCTBIsAThCs B | 3,5 —4 yaca
3a4eTy TEUYEHHE BCETO CEMECTpa, B TOM UHCIIE, B pPaMKaX IOJIrOTOBKH K
JICKIMOHHBIM M TPAaKTUYECKUM 3aHATHSIM, a TaK)Ke MOJTOTOBKH K
KOJUIOKBHYMY M KOHTPOJBHOH paboTe, €ClIM OHH IIPELyCMOTPCHBI
IpernoiaBaTeneM

IToaroroBka BKJIIOYAET B ceOs, B TOM YHCIIE, OUYCPENHYIO IPOPaOOTKY
BCEro JICKIMOHHOTO Marepuaja, MaTepualioB, IOJATOTOBICHHBIX K
MPaKTHYECKUM (CEMHHApCKHM) 3aHATHAM B TEUCHHE CEMecTpa W
MOJYYSHHBIX BO BpeMsl NPAaKTUYECKHX 3aHATHH (B paMKax JOKJaJOB
JPYTHX CTYICGHTOB, BO BpEMsS «KPYIJBIX CTOJIOB», IHCKYCCHH,
0oOCYXJEHUSI W OCMBICICHHS MaTepHuaja); COOTHECEHHE JaHHOU
nH(pOopManuH ¢ BOIIPOCaMH K 3a4€Ty, B CIIydae HellocTaTka HH(OPMALIHH,
II0MCKa OTBETOB B PEKOMEH/I0BaHHOH MperoaaBaresieM y4eOHoM!, yueOHo-
METOINYECKON U UHOU JIUTEpaTypeE.

Pexomenyercs nenaTh KpaTkue 3anucu Uit JOpMUPOBaHUS B COZHAHUU
YETKOW JIOTMYECKOH CXeMbl OTBeTa Ha Bompoc. HakaHyHe 3auera

HeO6XO]II/IMO TIOBTOPUTH OTBETHI, HE UCIIOJIB3Y 3allUCH.

6. ITonroroBska k CamocTosTenbHas NOArOTOBKA K DK3aMEHY CX0Ka C MOATOTOBKOM 16 — 24 gaca
9K3aMeHY K 3a4ery, HO O0beM y4eOHOro MaTepHaga, KOTOPbIH HE0O0XOAUMO
MOJITOTOBUTH K 9K3aMEHY (BOCCTAHOBUTH B IAMSTH, BHOBb OCMBICITUTD H
MOHATh), 3HAYUTEIHHO OoJbIne. BaxHO CcHOPMHPOBATH IEIOCTHOE
MpEJCTaBICHAE O COJACPKAHWHM OTBETa Ha KaXIBId BOMPOC, YUTO
MperoJiaracT 3HaHue Pa3HbIX HAYYHBIX MTOJXO0JIOB K CYITHOCTH TOT'O WIIH
WHOTO SIBJIICHUS, WM TIPOIIECCa, YMEHHE OIPENCNATh U aHAU3UPOBAThH
(haxkTOpBl UX OMpeENAIOmune U T.11.

Jnst 3TOr0 pexoMeHIyeTcs NEpBOHAYAbHO B TedueHue | - 2 JHeH,
momobpaTh M3 Pa3HBIX HCTOYHUKOB MaTepuasl, HEOOXOJMMBIN IS
Pa3BEepHYTOrO OTBETA Ha KAXKABII BOMPOC, U3JI0KHB €ro B BUJIE KPATKOTO
KOHCIIEKTa. 3aTeM MO TaMsITH BOCCTAHOBUTH COJIEpKAaHUE KaXKIOTO

OTBE€TA.

@opMbI CaMOCTOATENILHOW paboOThl O0y4YaroOLIMXCs JJsl OBJIAJACHUS, 3aKpEIUICHUS U
cUcTeMaTH3alluy 3HaHUH U GOPMHUPOBAHUS YMEHHIA:

- pabota B OJEKTPOHHOM OMOIMOTEUHOH cHCTEeMe, COCTaBlIE€HHE KOHCIIEKTOB
NEPBOMCTOUYHUKOB U APYroi yueOHOW U HAy4HOMU JIUTEpaTyphl, paboTa ¢ KOHCIIEKTaMHU

- o0paboTka TekcTa (KOHCHEKTa, y4eOHWKa, NEpBOMCTOYHHUKA, JOMOJHUTEIHHON
JUTEPATypBl, Ay JUO U BUJEO3AIKCEN)
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- TIOBTOPHAs paboTa ¢ y4eOHBIM MaTEpHATIOM: COCTABJICHHUE IIJIaHA, COCTABIICHUE TAOJIUIL
JUIE CHCTEMAaTH3allui y4yeOHOro Marepuaia, OTBET Ha KOHTPOJBHBIC BOIPOCHI, 3allOJIHEHHE
paboueii TeTpaay U T.1I.

- aHaNuTU4ecKasi 00paboTKa TekcTa (aHHOTUPOBAHKE, PEeliEH3UpOBaHKe, pedepupoBaHue,
KOHCIICKT-aHaJIU3 | JIp.),

- paboTa Cc TecTaMH U BOIIPOCAMH JJIsi CAMOTIPOBEPKH

- paboTa C HOpMaTHBHO — IPABOBBIMU JIOKyMEHTAMHU

- HanMcaHue pedepara, ycce

- MOJITOTOBKA KYPCOBOW pabOTHI

- COCTaBJICHUE CIIOBAPSI 11O TUCIUILINHE

- pa3paboTKa MHIUBUAYAILHOTO WM TPYIIIOBOTO MPOEKTA

- BBITIOJIHEHUE MTPAKTHYECKOTO 3a1aHus (Keiica)

- MOMCK MH(OPMAIIMH TI0 33]aHHBIM TTapaMeTpam

- MOATOTOBKA MYJIbTHMEIHMA COOOIICHHWH / JOKJIAJOB K BBICTYIUICHHIO Ha CEMHHApPE
(koH(pepeHIN ), MaTepUaIOB-TIPE3ECHTAIIUN U T.I1.

- IOCTPOCHME CBOTHOM (0000IIAOIIEH ) TAOIHITBI

- pelleHHe 3aj1a4y ¥ YIPaKHEHUH 10 00pasiry

- pellicCHHE BapUaTHUBHBIX 3324

- BBITMIOJTHEHUE PACUETHBIX U rpaduyeckux padoT

- peIlICHHE CUTYAIlMOHHBIX 33124

- MOJITOTOBKA K JICJIOBBIM / POJICBBIM HI'PaM

- TPOCKTHPOBAaHWE W  MOJICJIMPOBAHUE PA3JIUYHBIX BHUJOB M  KOMIIOHCHTOB
npoeCCUOHATIBHOM IS TETLHOCTH

- T.JI.

[lepeuenpr y4eOHO-METOAMUYECKOTO OOecleueHus: Il CaMOCTOSITENBHONH  paboThI
00yJaromuXxcsi: METOANYECKHUE yKa3aHUsl MO0 CaMOCTOSITENbHON padoTe CTYIEHTOB; ydeOHas U
MeTouYecKas IuTeparypa B OubnuoTexe u 3neKTpoHHO# O6ubnmnorexe Kosiemka; oTBeeHHOE
JUTSL CaMOCTOSITEIbHON pabOThI BpeMs 3aHSITHI B KOMIBIOTEPHBIX kiaccax Komemxka, BKIrodas
paboTy cO CHEelMalIM3UpPOBAaHHBIM MPOTPAMMHBIM oOecredeHueM, HH(PpOPMAIMOHHBIMU
CIIPaBOYHBIMU CUCTEMAMM.
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3. VCJOBUS PEAJM3AIIMA YYEBHON JUCIHMUILTAHBI
(KYPCA)

3.1. TpeGoBaHus K MUHMMYMY MAaTEPHAJIbHO-TEXHUYECKOT0 00ecredeHus

Peanuzarus yueOnoit mucuumumnbsl (kypca) COO.01.04 MartemaTuka TpeOyeT HaIU4Hs
CHENHATBHBIX YYCOHBIX TOMEIICHUH I MPOBEACHUS BCEX BUIOB 3aHATUH, B T.4. YYCOHBIX
ayJIUTOPUN JJIsl TIPOBEACHUS TEOPETUYCCKUX 3aHATHH (JIEKIMH) W TPAKTHUYECKUX 3aHATHIA,
TPYNIIOBBIX M WHAWBUAYAIBHBIX KOHCYJIbTALUH, MOMEIIECHUH IS TMPOBEACHUS J1aOOPaTOPHBIX
paboT, TEKYIIero KOHTPOJIsSI W TIPOMEKYTOYHOH aTTECTAllud, COOTBETCTBYIOIIUM O0pa3oM
OCHAIIICHHBIC TIOMEIIEHUS ISl CAMOCTOSTEIILHOW PabOThI CTYICHTOB.

Y4eOHbIe TTOMEIICHUS JOJDKHBI OBITh OCHAIIICHBI BCEM HEOOXOJIUMBIM 000pYI0BaHUEM:
pabouue MecTa MperoiaBaTelis, 00yJalomuXxcs, TeXHHUECKUE U UHBIE CPEJICTBA O0yICHUSI.

[TepevyeHr KaOMHETOB /WM TaOOPATOPUI M/WUITM MAaCTEPCKUX W/WJTM MHBIX MTOMEIIEHUH,
TpeOyIOMMXCs AJI1 OCBOCHUS AUCHUILIUHBI (Kypca):

Ne HanmeHoBaHue nmoMereHus

1. | KaObuner ™aremMaTuku, TPUKIATHOW MaTEMaTHKH, CTAaTUCTHUKH, WH(POPMATUKH U

MH(OPMaLMOHHBIX TEXHOJIOTHH B IPOPECCUOHAIBHON 1€ATEIbHOCTH

2. | JJaboparopusi WHGOPMATHKH, BBIYHCIUTEIBHONH TEXHUKH M TEXHHUYECKUX CPEJICTB
06y‘I€HI/I$I, I/IH(i)OpMaIII/IOHHI)IX N KOMMYHUKAIIXMOHHBIX TeXHOHOFHfI, JOKYMCHTAIIUOHHOT'O
obecrieyeHnss B TPO(PECCHOHANBHON JEATEIBHOCTH W KOMIBIOTEPHOH 00paboTKu
JOKYMEHTOB

3. | Merognueckuii KaOMHET

4. | YuranbHbli 3a (KaOWHET U1 CAaMOCTOSTENTbHON paboTHI)

5. | bubimoreka

3.2. UndopmanuonHoe odecrneyenne 00yueHust
3.2.1. IlepeyeHb peKOMeH/1yeMbIX Y4eOHbIX U31aHN, JONOJTHUTEJbLHOMH JUTEPaTyPhI,
uHpopmannoHHbix MHTEpHET-pecypcoB

OcHOBHbIE HCTOYHUKH

1. Aranacsu JI. C. Maremaruka: anrebpa ¥ Haudaja MaTEMaTHYECKOrO aHAJIM3a,
reoMetpust. 'eomerpus. 10-11 knaccel. ba3oslit u yrinyonénnsiii yposau. PV / JI.C. AtanacsH,
B.®. byry3oB, C.b. Kagomues. - Mocksa: IIpocsenienue, 2022. - ISBN 978-5-09-099446-0. -
URL: https://ibooks.ru/bookshelf/388857/reading. - TekcT: 31€KTPOHHBIH.

2. Mep3ansak A. T'. Matemartuka: anreOpa U Hayajla MaTeMaTHYECKOT0 aHaIn3a, FeOMETpPHUS.

Anrebpa 1 Hayanma mMaTemMaTudeckoro aHanmsa. 11 kmacc. YraoyOn€uusrii yposenb. DDV / AT
Mep3nsk, [I.A. Homuposckuii, B.M. [1omsikoB. - Mocksa: [Ipocsemenne, 2022. - ISBN 978-5-09-
099471-2. - URL: https://ibooks.ru/bookshelf/388880/reading. - TekcT: 31€KTPOHHBII.

JlonoJHUTeIbHbIE HCTOYHUKH
1. boromonos, H. B. Matemaruka. Yrioy6nennsiii ypoBeHsb. 10 - 11 kiaccel: yaeOHUK
Iu1s cpeHero obmero oopasosanus / H. B. boromornos, I1. M. Camoiinenko. — 5-e u3j., mepepad.
u on. — Mocksa: M3natensctBo FOpaiit, 2026. — 399 c. — (Hapoanoe npocsemienue). — [SBN
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978-5-534-15610-2. — Texkcr: anexktponHbIi // O6pazoBaTenbHas miatdopma FOpait [calT]. —
URL: https://urait.ru/bcode/509196
2. boromonos, H. B. Maremaruka. Anrebpa u Hayana aHaiau3a. ba3oBeiii ypoBeHb: 10 -

11 xmaccel: yuyeOHMK myia cpeaHero obmiero odpasoBanust / H. B. boromonoB. — Mockaa:
NznarensctBo FOpaiit, 2026. — 241 ¢. — (O6meoOpa3oBarenbHbIi 1uki1). — ISBN 978-5-534-
16084-0. — TekcT: anexrponnslii // OOpa3zoBarenbHas miargopma Opaiit [caiit]. — URL:

https://urait.ru/bcode/530391
3. boromonoB, H. B. Maremaruka: y4eOHUK Mg CpeaHero mpodecCHOHATBHOTO

obpazosanus / H. B. boromonos, I1. . Camoiinenko. — 5-e u3x., nepepad. u gomn. — Mockaa:
NznarensctBo FOpaiit, 2026. — 401 ¢. — (IIpodeccuonansroe oopazosanue). — ISBN 978-5-
534-07878-7. — Texcr: anektponHbIi // O6paszoBarenbHas miardgopma FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/511565

CnpaBouHo-Onbuorpadpuyeckne, nepuoauyYecKue H3JAaHUSA, B T.4. POCCHICKHE

JKypPHAJIbI:

1. Kypnan «Martematuyeckas Teopusi Urp U ee npuiioxeHus» [caiit]. — URL:
https://elibrary.ru/title_about new.asp?id=30671

2. Kypnan «lIpuxknagnas npuckperHas wmarematuka» [caiit]. —  URL:
https://elibrary.ru/title_about new.asp?id=28159

3. KypHan « 9kOHOMHUYECKNH 5KypHAJ BBICIIEH IIKOJIBI SKOHOMUKW» [caiT]. — URL:

https://elibrary.ru/title about new.asp?id=9280

HNudopmannonnsie pecypenl cetu UnTepHer
1. https://ig.hse.ru/mathematics - HY BIIID Hayuno-o6pa3oBaTenbhblii moptan [Q

3.2.2. IlepeyeHb coOBpeMeHHbIX 0a3 JaHHBIX, JHMICH3HOHHOEC MPOIPaMMHOE
o0ecnieyenue

Cospemennvie npogpeccuonanvhvlie 0a3bl OAHHLIX U UHOOPMAYUOHHBIE CHPABOUHDBLE
cucmemvl  (UHPOPMAYUOHHBIE — MEXHONO2UU),  UCNONb3YeMOe  NpU  OCYUeCmeEleHUl
06pazosamenbHO20 npoyecca no OUCYUNIUHE:

- CmpaBouno-mpaBoBasi  cuctema «KoHcynbrantllmoc»  (akTyanbHas — Bepcus),
coJepxalasi, B TOM 4HCJe, HOPMaTUBHO-NIPaBOBYIO0 0a3y B 00JIaCTH TOPTOBJIH, HOPMaTHBHO-
paBoBYIO 6a3y B 001acTH (PUHAHCOB U T.II. (OT€YECTBEHHOE MPOU3BO/ICTBO);

- Nndopmarnmonnas cucrema mius Oyxranrepa «Koucynsrantllimtoc s Oyxraiarepay,
aKTyajibHas Bepcus (OTEeUECTBEHHOE TPOU3BOJICTBO);

- Crynendyeckuii  uMHpOpPMalMOHHO-CIIpaBoYHbI  moprtan  "['apanT-OGpa3zoBanue"
https://edu.garant.ru/ (mocTym cBOOOIHBIN) (CBOOOTHO PACTIPOCTPAHIEMOE);

- DNeKTpoHHO-O0uOMHOTeUHas cuctema ibooks.ru. https://ibooks.ru/ (octyn mo mapoo)

(OTG‘ICCTBCHHOC HpOI/IBBOJICTBO);

- OopazoBatenbHas mnatdopma KOpalT s By30B u ccy3oB. https://urait.ru/partner/
(ocTyn Mo mapostro) (0TeYECTBEHHOE TPOU3BOJICTBO);
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- Hayunas omektponnas  Oubnmoreka — 0a3za  ganHbeix  eLIBRARY.RU
https://elibrary.ru/defaultx.asp (mocTyn cBOOOHBIN);

- Scopus — enuHas 6a3a JaHHBIX PEIICH3UPYEMOW HAYYHOM JINTEPATYPhl. WWW.SCOPUS.COM
(mocTym cBOOOHBIN);

JluyensuonHoe u c60000HO pacnpocmpausiemoe NpocpamMmMHoe obecnedenue, 6 m.u.
OomeyecmeenHo20 NpousBo0Cmeda, UCHOIb3YeMoe NpU OCYWecmeaieHuu o00pa308amenbHo20
npoyecca no OUcCyuniuHe.

- Microsoft Windows (riieH3uOHHOE).

- OdwucHpii maker mnporpamm MicrosoftOffice, BkiItOUarOmUK TEKCTOBBIA PEIAKTOP
MicrosoftWord, osnekrponnyro Tabmuiy MicrosoftExcel, mporpammy mjis mTOATOTOBKH
npesentanuii MicrosoftPowerPoint, 6paysep InternetExplorer (tuiieH3n0OHHOE).

- IlporpamMmHubIli TIponyKT i paboTel ¢ ¢aimamu B dopmatre PDF Adobe Acrobat
(cBOOOIHAS JIMIICH3MSA).

- Ilporpammuoe obecneuenne s apxuBanuu ZIP m RAR: WinRAR (Bepcus,
pabotaroniast B Windows) (cBoOOgHAS TUTIEH3USA).

- IIporpammubiii npoaykt 1C: Ilpeanpusarue (JIMIEH3UOHHOE, OTEYECTBEHHOE
MIPOU3BOJICTBO).

Ocobennocmu  yuyeOHO-MemMoOuuecko20 obecneuenuss O Uy C O02PAHUYEHHBIMU
BO3MONCHOCMAMU 300P08bS U UHBAIUOOE

CTyneHTsl C OTrpaHUYEHHBIMH BO3MOXKHOCTSMHU 3J0POBbS, B OTIUYHME OT OCTaIbHBIX
CTY/ICHTOB, HMECIOT CBOM CIelU(DUICCKHE OCOOCHHOCTH BOCIPUSATHS U MEPEepadOTKA MaTepuaa.
[TonGop m pa3paboTka y4eOHBIX MaTEpPHAJOB Ui TAKUX CTYJCHTOB MPOHM3BOIUTCS C y4ETOM
pa3InYHBIX (OPM MPEAOCTABICHHS JaHHOTO MaTepUaa Tak, YTOObl HHBAJIH/IBI C HAPYIICHUSIMU
clyxa Tonydanu WHGOpPMAIMIO BH3yaldbHO, C HApPYIICHUSMU 3PEHUS - ayJIualbHO.
[IpenycMoTpeHo B ciiydae HEOOXOJUMOCTH CO3/1aHHE TEKCTOBOW BEPCHU JTHOOOTO HETEKCTOBOTO
KOHTEHTA JUIsl €r0 BO3MOXXHOTO TMPeoOpa3oBaHHsI B albTEPHATUBHBIE (OPMBI, yAOOHBIE IS
pa3MyYHBIX TOJb30BaTeNel, albTePHATHUBHYIO BEPCHIO MeEIUa-KOHTEHTa, MPEAyCMOTPEHBI
BO3MOXXHOCTh MacIITaOMpPOBAHUS TEKCTa U U300paKeHH 0e3 MOoTepu KayecTBa M JOCTYMHOCTh
yIpaBlIeHUs] KOHTEHTOM C KJIaBUATYPHI.

30



4. KOHTPOJIb M OIEHKA PE3YJBTATOB OCBOEHUS YYEBHOW
JTACIATITAHBI (KYPCA)
KOHTpOJ'II-: N OLCHKa pE3YyJIbTaTOB OCBOCHMH:A y‘IC6HOI>i JAUCHUIITIMHBI OCYHICCTBIIACTCA

ImpenoaaBaTcyIEM B IIPOLECCE ITPOBCACHUA 3aH5ITI/II71, BBITIOJTHEHU A O6yLIaIOH_[I/IMI/IC${ KOHTPOJIbHBIX

n CaMOCTOATCIIBbHBIX pa60T, HUHANBUAYAJIbHBIX 3aI[aHPII>1, IMPOXOXKACHUA TECTUPOBaHUA, CAAYN

J9K3aMCHa.

4.1. Pe3yabTarhbl, KpUTEPUHU U OLEHOYHbIE CPEACTBA Uil NPOBEJEHUs TEKYILIero u

NMPOMEKYTOYHOIO KOHTPOJISI OCBOEGHHMSl JAMCUMILUIMHBI M (OPMHPOBAHHMS pe3yJIbTATOB

0o0y4eHust
4.1.1.

Kpurepun

OILICHUBAHUA

pe3yJbTaToB

OCBOCHUSA

JIUCUUILIMHBI M

(popMupoBaHusi pe3yJibTATOB 00y4YeHHsl NPH NPOBeJIeHUH TeKYIero M MpPoOMe:KyTOYHOIr0

KOHTPOJISt

1. ba3oBblil 3HAHUEBBIN YPOBEHb OCBOEHUS Y4eOHOTr0 MaTepuaa - HOPOTOBBIN

2. YMeHHE WCIIOJIb30BaTh TCOPCTUUCCKUC 3HAaHUA U YMCHUSA IIPpU BbIIIOJIHCHUN

HpO(l)eCCI/IOHaJ'IbeIX 3agay - MMOBBIIIEHHBIN

3. YpoBeHb riy00Koit chopMUPOBAHHOCTU PE3YABTATOB O0YUECHHS — IPOABUHYTHIM

KomMmmnoHeHTBI HpI/ISHaKI/I YPOBHS OCBOCHUA PE3YJIbTATOB O6y‘IeHI/I${
pe3yJIbTaToB IMOPOTOBBII MOBBIIECHHBIN MIPOJABUHYTHIN
oOyueHus 1o
MYCLIAIIIINHE
3HaHusa CryzneHT neMOHCTpHUpYeT 3HaHue- | CTyIOeHT JeMOHCTPUPYET CtyzneHT MOXeT
3HaKOMCTBO, 3HAHHUE-KOIIHIO: aHAJIUTHYECKHUE 3HAHUS: CaMOCTOSATENIBHO
y3HaeT 00BEKTHI, IBJICHUS U YBEPEHHO BOCIIPOU3BOAMT H W3BJIEKATh HOBBIE
MIOHATHS, HAXOAUT B HUX MOHUMAET TOTy4YEeHHbIE 3HAHUS U3
pas3nuumsl, IPOSBIISET 3HAaHNE 3HAHMS, OTHOCUT X K TOH WJIM | OKPY’KaroIllero MHpa,
HCTOYHUKOB TOJTyYEHHS MHOH KJIacCH(PHUKAINOHHON TBOPYECKH UX
nH(popManuH, MOXET TpyIIe, CaMOCTOSITENBEHO HCIIONIB30BATh IS
OCYILECTBIIATH CAMOCTOSITEIHHO CHCTEMaTH3HUPYeT HX, MPUHATHS PELICHUN B
PEnpoyKTUBHBIE AEHCTBUS HAL yCTaHaBJIMBAET B3aMOCBS3H HOBBIX H
3HaHMSAMH IIyTEM MEXIYy HUMH, IPOAYKTHBHO HeCcTaHJapTHBIX
CaMOCTOSTENIEHOTO HIPUMEHSET B 3HAKOMBIX CUTYyalHsX.
BOCIIPOM3BEACHUS U IPUMEHEHHS | CHUTYyalusX.
HHQOPMALUH.
VMeHus CryneHT yMmeeT KOppEeKTHO CryneHrt ymeet CryneHTt ymeet
BBITIOJTHATH MIPEAITICAHHbIE CaMOCTOSITEIILHO BBITIOIHATD CaMOCTOSITETILHO
JIEHCTBUS 110 UHCTPYKLUHY, JercTBus (IPUEMBL, BBIIOJIHATh IEUCTBUS,
ITOPUTMY B M3BECTHOU OTIepaIym) 1O PEIICHNI0 CBSI3aHHBIC C
CUTYyaIll{, CAMOCTOSITEIHHO HECTaHAAPTHBIX 3a/1a4, penieHreM
BBINOJIHAET JEHCTBUS 110 TpeOyronmx BeI0Opa Ha HCCIIeI0BATENbCKUX
PEIIEeHNIO TUIIOBBIX 3a/1a4, OCHOBE KOMOWHAIMN 3a/1a4, IEMOHCTPUPYET
TpeOyroumx BpIOOpa U3 YKcia U3BECTHBIX METOIOB, B TBOpPYECKOE
M3BECTHBIX METO/IOB, B HeTpeacKa3yeMo HCTIOJIE30BaHHE
MpesIcKa3yeMo U3MeHsoLecs HU3MEHSIIOIEHCS CUTyaluu YMEHUH (TEeXHOJIOTHIA)
CUTyaluu
NmeTn CTyIeHT JeMOHCTPUPYET CryneHT 1eMOHCTpUPYET CryneHr rotos
IIPaKTHYECKHIA TOTOBHOCTB K PEIICHUIO TOTOBHOCTH K pemaTh MPaKTHIECKHe
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OIIBIT

y4eOHBIX,
yueOHo-
MPOCKTHBIX
COLIMAIIBHO-
MPOCKTHBIX

CUTyalusiIx

NPpUMCHCHUSA B

OTPaHUIEHHOTO KOJIMYECTBA
HETUIIUYHBIX 3a/1a4 IPU yCIOBUU
OKa3aHUsl EMy METOINYECKOU
MOMOIIY (HampuMep, TOCTaHOBKA
YTOUYHSFOILIUX BOIIPOCOB), @ TAKXKE
M | He roToB pelaTh NpakTH4ecKHue 3a]1a4 NOBBIIICHHOM
3aJa4y NOBBIIIEHHOH CIIOKHOCTH
U TpUHAMATH MIPUHUMATh
npodeccrnoHaNbHBIEe U
yIpaBIeHYECKHE PEIICHUs B
YCIJIOBUSIX HETIOIHOM YCIIOBUSIX HETIOJIHOM
OIpeNIeNeHHOCTH, IpU
HEJJOCTATOTHOM HEIOCTaTOYHOM
JIOKYMEHTaJIbHOM, HOPMATUBHOM | JOKYMEHTAJIBHOM,

U MCTOANUYCCKOM 00eCTICUCHHH. HOpPMaTUBHOM U

CaMOCTOSTETEHOMY PEIICHHUIO
OTrPaHUYEHHOT0 KOJUYECTBA
HETHUIWYHBIX 33734, HO
HCIBITBIBACT TPYAHOCTHU IIPU
peIIeHUN TPAaKTHIECKUX

CJIOKHOCTH, ITO3BOJIAIOIINUX

npo¢eCCHOHATIbHEIE U
yIpaBJIEHYECKUE PEIICHHS B

OIPCACIICHHOCTHU, IMPpU

METOJINYECKOM 00ECIIeYCHHH.

CJIO’)KHOCTH,

MpUHUMAaTh

HEIOJTHOM

METOIMYECKOM
o0OecIieueHuu.

yIpaBJIeHYECKUe

HEAOCTATOYHOM

HOpPMAaTUBHOM U

3aJ1a9M TTOBBIIIICHHON

HCTHUIIOBBIC 3a1a4H,

mpo¢eCCHOHATBHEIE U

PELICHUS B YCIOBHAX

OTIPEIEICHHOCTH, IIPU

JAOKYMEHTAJIbHOM,

4.1.2. ®opMbI KOHTPOJISI Pe3yJbTATOB OCBOEHHSI IMCUHMILIUHBI U (opMHUpoOBaHMS

JIMIHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX PE3YJAbTATOB IIPU MPOBCACHUUN TEKYLICI0 U

MPOMEKYTOYHOT'0 KOHTPOJIsA

cBOOOJTHO OMNEpHPOBAaTh IMOHATUEM: CTENEHb C IENbIM  TOKa3aTeleM,
WCTIONB30BaTh TOAXOMAILYI0 (OPMY 3alMCH NEHCTBUTENBHBIX HYHCEN JUIS
penIeHns NPaKTHYECKHX 3a/1a4 ¥ IIPEICTABIEH s JaHHbIX;

cBOOOJTHO OMEPHPOBAaTh NMOHATHEM: apU(METHUECKHII KOPEHb HATYpaTbHOMI
CTENEHN;

cBOOOJTHO OIIEPHPOBATh TMOHATHEM: CTENEHb C PAllOHAIBHBIM MOKa3aTeleM;
cBOOOJTHO ONEpPUPOBATH TOHATUAMHK: JIOTapu(pM dYHCIA, JACCATHYHBIE U
HaTypaJbHbIE JIOTapH MBI,
CBOOOJTHO OTIEPHUPOBATH MNOHATHAMHU: CHHYC, KOCHHYC, TaHI€HC,
KOTaHI'€HC YHCIIOBOTO apryMeHTa;

OINEpHpPOBATh MOHATHAMU: aPKCHHYC, aDKKOCHHYC ¥ apKTaHI€HC YHCJIOBOTO
apryMeHTa.

VpaBHEHMS U HEPABEHCTBA:

cBOOOJTHO ONEPHPOBATh NMOHATHUSIMH: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO,
PaBHOCHMIIbHBIE ~ yPaBHEHUS U

YpaBHCHUA-CICACTBUS, PaBHOCHJIbHBIC

HaunmenoBanue JlecKpHIITOPBI pe3yJbTaTa 00y4eHHUs DopMBbI KOHTPOJIS
pe3yJbTaTa Texymero -
o0y4enust g
= 3
g 7
=
IIpenmerHbie B pesynbrare ocBoeHHs YueOHOM IUCUMIUIMHBI (Kypca) oOydaromimecs | - BBIIOJHEHHE MPAKTHYECKUX
Ppe3yIbTaThl JIOJDKHBI OBJIAf€Th CIEAYIOIIMMH HpPEIMETHBIMH DPe3ylbTaTaMU OCBOEHHS | paboT;
U3YYEHUS OCHOBHOH 00pa30BaTEIbHON MPOrPaMMBI: - IpoBepKa padboumnx
IIpenmerHble pe3ynbTaThl OCBOSHHUS (enepaibHON padouel mporpaMMsl O | TeTpanei
MaTeMaTHKe IPEACTaBICHBI 110 roJaM OOydeHUs B pPaMKaxX OTJEIbHBIX | - TeMaTHYECKHE JUCKYCCHU
y4eOHBIX KypCOB B COOTBETCTBYIOIIHX Pa3fiellax HACTOAIIEH IPOrPaMMBL. - peleHne 3a1a4d 1
K xonmy oOyuenust B 1 moiayroamu OOyYalOIIMICS MOJYYHUT CIEAYIOLUIME | YNPaKHEHUH 1o oOpasily
IpeIMETHbIE PEe3yJIbTaThl 10 OTACIBHBIM TeMaM (efepanbHOi pabodeil | - YCTHBIH OMPOC HA JTEKIHsX /
mporpaMMbl  y4eOHOTO Kypca «Anrebpa M Hadana MaTeMaTHYECKOro | MPaKTUYECKHUX 3aHATHAX
aHaIU3a»: - TeMaTHYECKHE IUCKYCCHU
Yucna ¥ BRIYUCICHUS: - pabota ¢ TecTaMu U
CBOOOJHO OINEPUPOBATh MOHATUSAMH: DPAlMOHANBHOE 4YUCIO, OECKOHEUHas | BOIPOCAMH AT
nepuoandeckast IpoOb, MPOLEHTHI, UPPALHOHAIBHOE YHCIO, MHOXKECTBA | CaMOIPOBEPKH
PaLHOHAIBHBIX U JeHCTBUTENBHBIX YHCEIl, MOLY/Ib JEHCTBUTENHOTO YUCIA; | - IPOBEPKA KOHCIIEKTOB
NPUMEHATh JPOOH M TPOLEHTHl IS pelIeHHs HPUKIAIHBIX 3aJad M3 | - TePMUHOJIOTHYECKUIl
Pa3IMUHBIX OTpaciel 3HaHUH U peaIbHOM KU3HHU; JIUKTaHT &
MIPUMEHSTH PUONTVDKEHHbIE BEIYHUCIICHHS, IPaBIJIa OKPYTJICHUS], IPUKHUAKY U §
OLICHKY pe3yJIbTaTa BBIYHCIICHUIH; &
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HEPaBEHCTBA;
IOPUMEHATh Ppa3IMYHbIe METOAbI pEIICHHS palHOHAIBHBIX M APOOHO-
PaLMOHANIBHBIX YpPAaBHEHMH, NMPUMEHSATH METOA HHTEPBATOB U PEIICHHS
HEPaBEeHCTB;

CBOOOJIHO ONEPHUPOBATH IOHATHSAMH: MHOTOWIEH OT OJHOH IepEeMEHHOM,
MHOTOWICH C LEIbIMH KOd(hQUIUEeHTaMH, KOPHH MHOTOWICHA, NPHMEHSITh
JleTIeHHe MHOTOWICHa Ha MHOTOWICH C OCTaTKOM, TeopeMy bedy u Teopemy
Buera mns perenus 3agad;

CBOOOJHO ONEpPHPOBaTh MOHATHAMHU: CHCTEMAa JIMHEHHBIX YyPaBHEHUIA,
MaTpHIa, ONpeIeIHuTeNh MATPHIB 2 X 2 U €ro IeOMeTPUYECKUH CMEICI,
HCTIONB30BaTh CBOMCTBA ONpEefenHuTeNs 2 X 2 IS BBIYHCIICHUS €T0 3HAUCHHS,
MIPUMEHATh ONPENENUTeNH IS PEIICHUs CHCTEMbl JIHHEHHBIX ypaBHEHU,
MOZIEIMPOBATh PEAbHBIC CUTyallMH C MOMOIIBIO CHCTEMBI JIMHEHHBIX
YpaBHEHHH, HCCIEAOBAaTh MOCTPOSHHBIE MOJENH C IOMONIBIO MaTpHUIl U
oIpeieuTeNel, HHTEPIPETHPOBATH IIOTyUECHHBIH Pe3y/IbTaT;

HCTIONB30BaTh CBOWCTBA JEUCTBHH C KOPHSAMH JUIi HpeoOpa3oBaHHs
BBIPAYKECHUIA;

BBIMIOJIHATE IPe00pa30BaHus YHCIIOBBIX BEIPAKCHHUMH, COIEPIKAIINX CTEIICHH C
panMoOHAIBHBIM II0Ka3aTeleM;

HCTIONB30BaTh cBoOiicTBa norapupmMoB ULt npeobpa3oBaHus
JI0Tapr()MHIECKUX BBIPAKCHUH;

CBOOOIHO OIEPHPOBATh IOHATHSAMU: HPPAIMOHAIBHEIE, I0KA3aTeIbHBIE U
norapuMUUECKUe YpaBHEHHUs, HAXOAUTh HX peEUIeHus C I[IOMOLIBIO
PABHOCHIIbHBIX IIEPEXOJI0B UIIH OCYIIECTBIISASA IPOBEPKY KOPHEIA;

HPUMEHATh OCHOBHbIEC TPUTOHOMETPHYECKUE (hOPMYJIbI 17T IIPe0dpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAYKSHHI;

CBOOOJHO ONEpHPOBATh IOHATHEM: TPUTOHOMETPUUECKOE ypaBHEHUE,
HPUMEHATh HeoOXoaumble (OPMyNbl [UIs PEIICHHS OCHOBHBIX THIIOB
TPUTOHOMETPUUECKUX YPaBHEHHUI;

MOZIEIHPOBATh pealbHble CHUTyallud Ha s3bIKE aiureOpbl, COCTaBILATh
BBIPA)KEHUS,

ypaBHEHHMsI, HEPABEHCTBA 110 YCJIOBHIO 3alauH, HCCIENOBATh IIOCTPOCHHBIE
MOJIEJIH C HCIOJIB30BaHHEM allllapaTta aareOophl.

DyHKUMY U rpaduKu:

CBOOO/IHO OMEPUPOBATH MOHITHAMH: QYHKLHsI, CIIOCOOBI 3aqaHus QyHKIUH,
B3aMMHO OOpaTHbIe (YHKUMM, KOMHO3UUUS (yHKIWH, rpaduk QyHKIMH,
BBITOJIHATh JIEMEHTAapHbIE IPe0Opa3oBaHus rpauKoB (yHKIIHH;

CBOOOJHO ONEpPHPOBaTh MOHATHSAMU: OONACTh ONpEAENCHHS U MHOXKECTBO
3Ha4YeHUN (DYHKIUHM, HYTH (YHKIHH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA;
CBOOOJHO ONEPUPOBATh MOHSTHAMH: YETHBIC M HEYETHBIC (YHKIHUH,
nepuoAMdeckue  (YHKIMH, TPOMEXYTKH MOHOTOHHOCTH  (DyHKIUH,
MaKCHMYMbl ¥ MHHHMYMBI (DyHKIUH, HauOOIbIIIee M HAaMEHbIIee 3HaUCHHE
(DYHKUINH HA IPOMEXYTKE;

CBOOOJIHO OTEPHPOBATH MOHATHUSAMU: CTENICHHAs GbyHKIUA C
HATypalbHBIM M LEIbIM IOKa3aTeneM, IrpadHK cTeneHHOH (QYHKIHU C
HATYpaIbHBIM M LEJBIM IIOKa3aTeleM, TpaduK KOPHS N-OH CTENEHH Kak
(yHKIMH 00paTHO# CTEHEHH C HAaTypalbHBIM [OKa3aTeleM,;

onepupoBaTh MOHATHSAMH: JHMHEHHAs, KBaJpaTH4YHAas U APOOHO-NHHEHHas
(YHKIMH, BBINONHATH AJIEMCHTAPHOC HCCICJOBAaHUE U MOCTPOCHHE HX
rpaduKoB;

CBOOOJHO ONEPUPOBATh MOHATHAMHU: IMOKa3aTelbHas M Jorapudmuueckas
(YHKIMH, X CBOMCTBA U Ipa(uKH, UCIIONB30BATh UX IPadUKU I pelICHHs
YpaBHEHMIA;

CBOOOJHO ONEPHPOBATh MOHATHAMU: TPHUTOHOMETPHYECKAs OKPYKHOCTb,
ompeieIeHie TPHIOHOMETPHYECKHX (DYHKITHI YHCIOBOTO apIyMEHTa;
UCTIONB30BaTh TIpadukd GYHKIOMI I HCCIEJOBAHHSA IPOIECCOB U
3aBHCHMOCTEH IIpU DEIICHUM 3a7ad H3 APYIuX Y4YeOHBIX INIPEAMETOB U
peanbHO’ KU3HH, BBIPaXKaTh (POPMyTaMU 3aBHCHMOCTH MEXIY BEeIUNINHAMU;
Havana MaTeMaTHYeCKOTO aHAIM3a:

CBOOOJHO OIEPUPOBATH MOHATUSAMH: apH(PMETHUeCKas M TeoMeTpHYecKast
mporpeccus, OEGCKOHEYHO yObIBaromash TeoMeTpHYecKas MpOTPEecCHs,
JIMHEHHBIA M 3KCHOHEHIHMANBHBIA POCT, (OpMyNa CIOKHBIX IPOIEHTOB,
HMeTb NIPECTaBICHHE O KOHCTAHTE;

HCTIONB30BaTh IPOTPECCHU UL DEIICHHs pPealbHBIX 3aj]ad IPUKIAJHOTO
XapakTepa;
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CBOOOIHO OIIEPHPOBATH MOHATUIMH: IIOCIIEOBATEIFHOCTD, CIIOCOOBI 3aJaHHs
MOCIIEI0BATEIFHOCTEH, MOHOTOHHBIE H OrpaHUYCHHEIE TIOCIIC0BATEIFHOCTH,
MOHMMATh OCHOBBI 3apOXICHHS MAaTEMAaTHUYECKOTO aHallM3a KaK aHalu3a
OECKOHEYHO MAJIBbIX;

CBOOOJIHO OTIEPHPOBATH ITOHATUSIMH: HETIPepPHIBHBIC GbyHKIHH,
TOYKH pa3pbiBa rpaduka GyHKIUH, aCHMITOTHI Tpaduka QYHKIINH;
CBOOOJHO ONEpPHPOBATH IOHATHEM: (PYHKIHWS, HEIpephIBHAs Ha OTpeE3Ke,
MIPUMEHSATH CBOICTBA HEMIPEPHIBHBIX (PyHKIHMIT IS pelIeHus 3a1ad;
CBOOOJHO OIEpUpPOBATh MOHATHSAMHU: MepBas U BTOpas HPOU3BOJHBIC
¢yHKIUH, KacaTenbHas K rpaduKy QyHKIHH;

BBIYUCIIATH IPOU3BOJHBIE CyMMBI, IIPOU3BECHHUS, YACTHOTO U KOMIIO3HIHU
IBYX (QyHKIUH, 3HATH IPOU3BOJHBIC HIIEMEHTAPHBIX (DYHKIIHH;

HCTIONB30BaTh T'€OMETPHYECKHI M (QU3MYECKHI CMBICI MPOU3BOTHON JUISL
penreHus 3ajxad.

MHOXecTBa U JIOTHUKA:

CBOOOJHO  ONEpHPOBAaTh  IMOHATHAMH: MHOXECTBO, OIEpaliH  Haj
MHOXECTBaMH;

HCTIONB30BaTh TEOPETUKO-MHOXKECTBCHHBIN alIapaT JUlsl OIHCAHHs PealbHBIX
MIPOLIECCOB U SABJICHUI, IIPU PEIICHUH 3a1a4 U3 APYruX y4eOHBIX IPEAMETOB;
CBOOOJHO ONEPHUPOBATh NOHATHSAMHU: OIpEAeNCHHE, TeOpeMa, ypaBHEHUe-
CIICICTBHE, CBOWHCTBO  MAaTeMaTHYeCKOro OOBEKTa, JIOKa3aTelbCTBO,
PaBHOCHIIbHBIE YPABHEHHUS U HEPABEHCTBA.

K xoHIly 00y4eHus: BO 2-M HNOJIYroAnu O0y4aIOIIUICS MOTYyYHUT CIECAYIOLIHE
MpeIMEeTHbIC pPe3yJIbTaThl 10 OTACIbHBIM TeMaM (eaepanbHOll paboueit
nmporpamMMmbl  yueOHOro kKypca «Auredpa M Hadana MaTeMaTHYECKOro
aHaAIIM3a»:

Yucrna ¥ BBIYUCIICHUS:

cBOOO/IHO OIEPHPOBATh HOHATHAMU: HATYPAILHOE U L[E]I0€ YHCIIO0, MHOXKECTBA
HATyPaIbHBIX H LENBIX YHCEN, HCIOIb30BATh NPU3HAKHU JIEITUMOCTH LENIBIX
yucen, HOJl u HOK HatypanbHbIX 4Mcen I pelieHus 3a1ad, NPUMEHATh
anroput™ EBkimpa;

CBOOOJHO ONEPUPOBATh MOHATHEM OCTaTKa 10 MOJAYIIO, 3alUCBIBATh
HATypaJbHBIC YMCIIA B PA3IMYHBIX TO3UIIHOHHBIX CHCTEMAX CUHCIICHHUS;
CBOOOJHO OIEPUPOBATH MOHATHUSIMH: KOMIUIGKCHOE YHCIO M MHOXECTBO
KOMIUICKCHBIX YHCEI, IPECTABIAT KOMIUIEKCHbBIE YHCIIa B alreopanyeckoit
U TPUTOHOMETPUUECKOH (opme, BHIIOIHATH apU(METHYECKUE ONEepaluu ¢
HHMMH U U300pakaTh Ha KOOPAHHATHOH IIIOCKOCTH.

VYpaBHEHHs U HEpaBEHCTBA!

CBOOOJIHO ONEPUPOBATh MOHSATHAMHU: HPPAllHOHANBHBIC, ITOKA3aTEIbHbIE U
norapuMuUecKue HEpaBEHCTBA, HAXOAUTh HX PEIHICHHS C IOMOIIBIO
PaBHOCHIIBHBIX IEPEXOIOB;

OCYILIECTBIATH OTOOp KOpHEHl TNpU pELICHHH TPUTOHOMETPUYECKOTO
YPaBHEHHS; CBOOOJHO ONEPUPOBATh MOHATHEM TPUTOHOMETPHYECKOE
HEPaBEHCTBO, IPHUMEHSTh

HEeoOXOAUMBIC (opMytb ISt pereHnst OCHOBHBIX THIIOB
TPUTOHOMETPHYECKUX HEPABCHCTB;

CBOOO/IHO ONEPHPOBATh MOHATUIMU: CHCTEMa M COBOKYITHOCTh yPaBHCHHMI U
HEPaBEHCTB, PABHOCWIBHBIC CHCTEMBI U CHUCTEMBI-CICACTBHS, HAXOIUTh
PCIICHHS CHUCTEMBI M COBOKYIHOCTEH palMOHAJbHBIX, MPPAalOHAIBHBIX,
0Ka3aTeIbHBIX U JOrapH()MUICCKUX YPAaBHEHUH U HEPABEHCTB;

peatb parMOHaIbHbIE, UppaLNOHAIIBHEIC, HOKa3aTelbHbIC,
norapudMuuecKue M TPUTOHOMETPUUYECKHUE YpPaBHEHHs H HEPAaBCHCTBA,
coiep Kallie MOYIH 1 ITapaMeTpsbl;

HPUMEHATh TpadU4ecKHe METO/IbI ISl PEIICHUs yPaBHECHUH U HEPABEHCTB, a
TaKKe 3a/1a4 C mapamMeTpamu;

MOJIENUPOBATh pCANbHBIC CHUTyalldd Ha S3bIKC aiureOpbl, COCTaBIATH
BBIP@XXCHHS, YPABHCHHS, HEPABEHCTBA U MX CHCTEMBI 10 YCIOBHIO 3a[adH,
HCCIIEZI0BATh OCTPOCHHBIC MOJCIN C HCIOJB30BAHUEM alIapara ajireOpsl,
HHTEPIPETHPOBATH IIOTy4CHHBII Pe3yIbTaT.

DyHKIMY U rpaduKu:

CTPOUTh TpadUKM KOMIIOSHIHMU (YHKIHH C I[IOMOIUBIO 3JIEMEHTAPHOTO
HCCIICZIOBAHMS U CBOMCTB KOMITO3HIMH ABYX (DYHKIIHUIA;

CTPOUTh TEOMETpUYECKHEe 00pasbl ypaBHGHHH ¥  HEPABEHCTB HA
KOOpPAMHATHOH IIIOCKOCTH;

CBOOOHO ONEPUPOBATh IMOHATHSMH: TpaUKH  TPUTOHOMETPHYECKUX
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¢$yHKUMA; TpUMEHATh (QYHKOUHM JUIL MOJCIMPOBAHMS U HCCICIOBAHUS
peaNbHBIX IPOIIECCOB.

Havana MaTeMaTHYECKOTO aHAIH3a:

HCTIONB30BaTh IPOU3BOAHYIO A MCCIEA0BaHUS (PyHKIINH HA MOHOTOHHOCTh
1 OKCTPEMYMEI;

HaXOJUTh HaHOOJbIIee U HAaNMEHbIIee 3HaUCHHs (DYHKIUU HETIPEPHIBHON Ha
OTpE3KE;

HCTIONB30BaTh HPOM3BOJAHYIO Ui HAXOXKAEHUS HAWIYdIIerO DPEIICHUs B
NPUKIAJHBIX, B TOM 4YHCIE COIMAIbHO-DKOHOMHYECKHX, 3aJadax, ULt
OIIpe/ieTIeHNs] CKOPOCTH U YCKOPEHHMs IIpolecca, 3aJaHHOro (GopMyoil uim
rpauKoM;

CBOOOJHO OIEpPHUPOBATh IOHATHAMH: IIEPBOOOpA3Hasl, OIpPEeNCIHEHHBII
HHTETrpaj, HaXOJUTh IEPBOOOPA3HEIE TEMEHTAPHBIX (QYHKIUH U BEIYHUCIATH
uHTerpan no ¢popmyne Herorona-Jleiibnnma;

HaXOJUTh IUIOI[AaJH INIOCKUX GUTYp U 0OBEMBI TEN C HOMOIIBIO HHTErpaa;
HMeTh IpEJCTaBIeHHE O MATeMAaTHYEeCKOM MOJEIMPOBAHUH Ha IIpUMepe
cocTaBieHHs Ju(pGepeHHaIbHBIX YPaBHEHHII,

pemiaTh NpUKIaJHBIC 33/ladd, B TOM YHCIIE CONUATbHO-DKOHOMHYECKOTO H
(u3rUecKkoro xapakTepa, CpeICTBAMI MaTEMAaTHIECKOTO aHAIN3a.
peaMeTHbIE Pe3yNIbTaThl [0 OT/ENbHEIM TeMaM y4eOHOTo Kypca «I'eoMeTpush».
K xoHIy 1 momyroaust o6ydaromuiicst HayIuTCs:

CBOOOIHO OIIEPHPOBATH OCHOBHBIMH ITOHATHSMH CTEPEOMETPUH IIPH PEIICHUN
3a/1a4 U NIPOBEICHHY MAaTeMaTHYECKUX PACCYKACHUM;

MPUMEHATh AKCHOMBI CTEPEOMETPUH U CIICACTBUS M3 HHUX IPH DPEIIeHUU
reOMETPHYECKHX 3a/1ad;

KJIacCU(UIUPOBATh B3aUMHOE DPACIIONOXKEHHUE IPAMBIX B IIPOCTPAHCTBE,
IUIOCKOCTEH B IIPOCTPAHCTBE, MPSIMBIX H IJIOCKOCTEH B IPOCTPAHCTBE;
CBOOOJIHO OIEPUPOBATH MOHATHAMH, CBSI3aHHBIMHU C yI1aMU B IPOCTPAHCTBE:
MEX[Iy OPSMBIMH B IPOCTPAHCTBE, MEXKLY IIPAMON H IIIOCKOCTBIO;

CBOOO/IHO ONEPUPOBATH OHATUSIMHY, CBSI3aHHBIMH C MHOTOIDAaHHUKAMH;
CBOOOJHO pACIO3HABAaTh OCHOBHbIE BHIBI MHOIOTPAaHHHMKOB (IIpHU3Ma,
MUpaMua, MPSIMOYTOJIbHbIN Napaienenumnes, Kyo);

KJIacCU(pUUUPOBATh ~ MHOTOTPAaHHMKH,  BBIOMpas ~ OCHOBaHHMSA UL
KJIaccu(uKanuy; CBOOOJHO ONEPUPOBATh IIOHATUSIMH, CBSI3aHHBIMU C
ceyeHHeM MHOTOIPaHHUKOB INIOCKOCTBIO;

BBIIOJIHATH [APAJLIENIbHOE, LEHTPATIbHOE U OPTOrOHAIbHOE POEKTHPOBAHNE
¢uryp Ha IIOCKOCTb, BHIOIHATH H300paxkeHus GUTyp Ha IIOCKOCTH;
CTPOHTH CEUEHHS] MHOTOTPAHHHMKOB PA3IMYHBIMH METOJAMH, BBINOJIHSITH
(BBIHOCHBIE) TUIOCKUE YEPTEKH U3 PUCYHKOB IPOCTHIX 00BEMHBIX (HUTYp: BU]
cBepXy, COOKY, CHU3Y;

BBIYUCIIATH IIOMIAAU HOBEPXHOCTEH MHOTOTPAaHHHKOB (IpH3Ma, MHPaMUia),
TEOMETPHYECKHUX TeJl C IPUMEHEHHEM (HOpMyIT;

CBOOOJIHO OTIEPHPOBATH MOHATUSIMHU: CUMMETPHSI B IPOCTPAHCTBE, LIEHTP, OCh
U IJIOCKOCTh CHMMETPUH, LIEHTP, OCh U MIOCKOCTh CHMMETPUH (UTYPEI;
CBOOOJHO  OIEPUPOBATH MOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAHHATaM B IPOCTPAHCTBE;

BBIMOJIHATD AEHCTBHA HaJl BEKTOPAMH;

pemiaTh 3aaud  Ha JOKAa3aTeNbCTBO MAaTEMAaTHYECKHX OTHOIICHUH U
HaXOXKICHHE TeOMETPUUECKUX BEJIHMYMH, IPUMEHSS U3BECTHBIC METOIBI IIPU
pelIeHnH MaTeMaTHYeCKHX 3a[ad IOBBIIEHHOTO M BBICOKOTO YPOBHS
CII0)KHOCTH;

OPUMEHATh  TpOCTeiliie MpOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAI[HOHHbIE CHCTEMBI IIPY PEIICHUH CTEPEOMETPUIECKUX 3a1a4;
U3BIIEKaTh, IPEOOPA3OBBIBATE M HMHTEPIPETHPOBATh  HH(YOPMALUIO O
MPOCTPAHCTBEHHBIX T'EOMETPHUYECKHX (UTrypax, MpPeACTaBICHHYI0 Ha
gepTexax U PHCYHKAX;

IIPUMEHATH IOIydeHHbIC 3HAHUS Ha MPAKTHKE: CPAaBHUBATh U aHAIM3UPOBATh
peanbHbIe CHTYallH, IPHMEHITh U3ydeHHbIC MOHATHS B IPOLECCE IOUCKA
pelIeHnsl MaTeMaTHYeCKH C()OPMYIUPOBAHHON MPOOIEMBI, MOAEIHPOBATH
peanbHBIE CHTyallHd Ha S3bIKE TE€OMETPUH, HCCIIeNOBATh IOCTPOCHHBIE
MOZIENIH ¢ UCHOJIb30BaHHEM I'eOMETPHUYECKHX HMOHATHI M TeOopeM, ammapara
anreOpsl, pemIaTh NPaKTUYECKHE 3aJadl, CBS3aHHBIE C HAXOXKICHHEM
TeOMETPHIECKHX BEIUYUH;

UMeTb MPEICTAaBICHUs] 00 OCHOBHBIX JTalaX pa3BUTHUS TEOMETPHH Kak
COCTaBHOM YacTH (PyHIaMEHTa Pa3BUTHS TEXHOJIOTHIMA.
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K xoHIy 2 momyroaust o0yJaromuiicst HayquTcs:

CBOOOJHO ONEPHPOBATh MOHATHSAMH, CBS3AHHBIMH C IMIMHIPHYIECKOH,
KOHHYECKOH H C(epHuecKoil IOBEPXHOCTSIMH, OOBSICHATH CHOCOOBI
TIOJTyqeHUS;

OIepHpOBaTh MOHATUSMY, CBS3aHHBIMH C TEJIAMH BPAIICHUS: IMIHHAPOM,
KOHYCOM, c(epoil U mmapoM;

pacro3HaBaTh Tela BpalleHus (IMINHAP, KOHYC, cdepa U map) U 0OBICHATH
CIOCOOBI HOYYCHHS Tell BPAICHUS;

KIIacCU(UIINPOBATH B3aHMHOE PACIIONOKEHNE Chephl U IMIIOCKOCTH;
BBEIYUCIIATH BEIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB H TEJl BPAIIEHUS, 00BEMBI
M IUOmAAd IOBEPXHOCTEH MHOTOIPAaHHHKOB ¥ Tel  BpAICHUS,
TeOMETPHIECKHX TeJl ¢ IpUMeHeHneM Gopmyir;

CBOOOJIHO ONEPHPOBATH MOHATHSAMH, CBSI3AHHBIMH C KOMOHHAIUSMH Tel
BpallleHUss ¥ MHOTOTPAaHHHMKOB: MHOTOTPaHHHK, BIIHCaHHBIA B cdepy U
OIMCAHHBIH OKOJO cdepsl, chepa, BIUCAHHAS B MHOTOIPAaHHHK WM TEIO
BpAILCHUS;

BBIYUCIIATh COOTHOIICHHS MEXAYy IUIONMIaAsIMH IIOBEpXHOCTEH U oObEMaMu
MO00HBIX TEIT;

n300paxkaTh H3ydaeMble (PUTYPEL, BHIIOTHATS (BBIHOCHBIE) INIOCKHE YePTEXH
13 PUCYHKOB IIPOCTHIX 00BEMHBIX (PUTYp: BUZ CBEPXY, COOKY, CHU3Y, CTPOUTH
CEeUCHHSI Tl BpaleHHs;

H3BJICKaTh, HHTEPIIPETUPOBATh U MPe0oOpa30BEIBATE HH(POPMALHIO (GUTypaXx,
MPEeJCTaBICHHYI0 HAa YepTeXaX O MPOCTPAHCTBEHHBIX I'€OMETPHUYECKHX H
PHCYHKaX;

CBOOOIHO ONEPHPOBATH IIOHATUEM BEKTOP B IPOCTPAHCTBE;

BBIIOJIHATH OIEPaluH HaJl BEKTOPAMH;

3a/1aBaTh IJIOCKOCTh YpaBHEHHEM B JIEKapTOBON CHCTEME KOOPAUHAT;
pelIaTh reoMEeTpUUYECKHE 3a1audl Ha BBIYUCICHHE YITIOB MEXKIY IPSMBIMU U
IUIOCKOCTSIMH, BHIYHUCIIEHHE PACCTOSHUI OT TOUKH 0 IUIOCKOCTH, B II€JIOM, Ha
[IPUMEHEHHE BEKTOPHO-KOOPJUHATHOIO METO1a IIPH PELICHUH;

CBOOOJHO ONEPHPOBATh IOHATHAMHM, CBS3aHHBIMU C [BIDKEHHEM B
MPOCTPAHCTBE, 3HATH CBOMCTBA JBHKEHUH;

BBIIOJIHATh ~ M300pa)KeHHs MHOTOTPAaHHHMKOM M Tel BpallleHHs IIpU
MapajuleJIbHOM ~ TIEPEHOCE,  LEHTPAIbHOM  CHUMMETpUM,  3€epKaJbHON
CUMMETPHH, IPU [IOBOPOTE BOKPYT MPSIMOH, peodpa3oBaHust Hoao0us;
CTPOHTh CEUEHHs] MHOTOTPAaHHHKOB H Tl BpPALICHHS: CEUEHUs LMIUHAPA
(mapajieIbHO M NEPIEHIUKYISIPHO OCH), CEYEHUsl KOHyca (IapajuienbHOoe
OCHOBAHMIO U MIPOXOIAIIEe Yepe3 BEPIIUHY), CEUeHHs IIapa;

HCTIONB30BaTh METOBl IIOCTPOGHHUsS CEUeHHi: METOH ClIeOB, MeTO[
BHYTPEHHETO POEKTUPOBAHHS, METOJ IEPEHOCA CEKYIIel IIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUECKUE YTBEPIKACHUS;

MIPUMEHATh FeoMeTpuueckue (paKThl 17T peIleH s CTePEeOMETPHUECKHX 3a/1ad,
MperoaraloluX HECKOIBKO IIaroB PEIIeHUs], €CIU YCIOBUS IPUMEHEHUS
3a/IaHbI B SIBHOU U HESIBHOM (opme;

pemiaTh 3amaud  Ha JOKa3aTeNbCTBO MAaTEeMaTHYECKHX OTHOIICHUH H
HaXOKIEHHE TeOMETPUUECKUX BEIIHMIUH;

MPUMEHATh HPOrpaMMHBIE CPEICTBA U DIEKTPOHHO-KOMMYHHKAI[OHHbIE
CHCTEMBI IIPY PEIIeHUH CTePEOMETPUIECKUX 3a/a4;

MIPUMEHATH NOTy4YeHHbIe 3HAHUS Ha IPAKTUKE: CPAaBHUBATD, AHATH3UPOBATh U
OLICHUBATh PealbHble CUTYalluH, IPUMEHATh H3y4EHHBIC IOHITHS, TEOPEMBI,
CBOWCTBA B IPOIIECCE MOMCKA PELICHHsT MATEMAaTHYECKH C(HOPMYITPOBAHHOM
mpobieMbl, MOIENIUPOBATh pealbHble CHTYallMd Ha S3bIKE T'EOMETPHUH,
HCCNIeIOBaTh IOCTPOCHHbIE MOJENM C MHCIONB30BAHHEM TI'€OMETPUUECKUX
MOHATHH U TeOopeM, amlmapara aiareOpbl, pelaTh HPaKTHYeCKHe 3aJadH,
CBSI3aHHBIC C HAXOXK/ICHHEM T'€OMETPUIECKUX BEIIMUNH,

HMeTb MPEICTAaBICHUs] 00 OCHOBHBIX JTalaX pa3BUTHUS TEOMETPHH Kak
COCTaBHOM YacTH (PyHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.

IIpenMerHble pe3ynabTaThl HO OTACABHBIM TeMaM YydeOHOro pasiena
«BeposiTHocTh M cratuctukay. K koHny 1 momyromus oOydarommiics
HAy4YHUTCS:

CBOOOIHO ONEPHPOBATh MOHATHAMH: Tpad), IIocKuii rpad, cBs3HbIM rpad,
myTh B rpade, Lenb, UK, IePeBO, CTCHCHb BEPIIMHEL, IEPEBO CIydaifHOro
9KCIICPHMEHTA;

CBOOOIHO ONEPUPOBATh MOHATUSIMHU: CIYYailHBIH 3KCHEPUMEHT (OIIBIT),
cilyyaiiHOe COOBITHE, DIEMEHTapHOE CIIy4allHOe COOBITHE (JJIEMEHTApHBIN
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HCXOJ) CIyJaiHOTO OIbITa, HAXOAWUTH BEPOSTHOCTH COOBITHH B OIBITaX C
PaBHOBO3MOKHBIMH JJIEMEHTAPHBIMHU COOBITHAMU;

HAaXOIUTh U (OPMyIUPOBATH COOBITHS: IepeceucHre, 00bEANHEHNE JaHHBIX
COOBITHH, COOBITHE, IPOTUBOIIOIOKHOE JAHHOMY, HCIIONB30BaTh JUArPaMMbI
Oiinepa, KOOPAMHATHYIO NPSMYIO IS pEHIeHUs 3a4ad, MOJIb30BaThCs
dopMynoil croxKeHHS BEpOATHOCTEH Ui BEPOSTHOCTEH [BYX H Tpex
CITy4aifHBIX COOBITHI;

ONepHpoBaTh  IMOHATHSAMH:  YCIIOBHAs ~ BEPOSTHOCTb,  YMHOXCHHE
BEpPOSITHOCTEH, HE3aBUCHUMBIC COOBITHS, IEPEBO CIy4allHOTO JKCIIEPHMEHTA,
HaXOJHUTh BEPOSTHOCTH COOBITHH C NMOMOIIBIO NIPaBHJIa yMHOXKEHUS, iepeBa
CITy4aifHOTO OIBITa, HCIOIb30BaTh (POPMYITy IIOIHON BEPOSTHOCTH, (HOPMYITY
Baifeca mpu penreHnu 3amad, ONPENENATh HE3aBHCHMOCTb COOBITHII IO
(hopMyIte ¥ 0 OpraHU3aIMy CIyJ4aiHOTO YKCIICPHMEHTA;

MPUMEHATh HU3ydeHHbIE KOMOHMHATOpHBIE (OPMYNBI OIS IEepEeYnCICHUS]
9JIEMEHTOB MHOKECTB, 2JIEMEHTAPHBIX COOBITHIA CITy4aifHOTO OIIBITA, PEIICHUS
3a71a4 110 TEOPHH BEPOSTHOCTEH;

CBOOOJHO OHEpHUPOBATh IIOHATUSMH: OWHApHBIH  CIydalfHBIH  OIBIT
(UcHbITaHKeE), yCIIeX U HeyAada, He3aBUCHMBbIe HCIIBITAaHNsL, CePHsl HCIIBITAaHUH,
HaXOJUTh BEPOSTHOCTH COOBITHIL: B CEpHH HCIBITAHHI JI0 TIEPBOTO yCIIexa, B
CepHU HCTBITAHUN BepHyIUTH, B ONBITE, CBA3AHHOM CO CIy4aifHBIM BEIOOPOM
13 KOHEYHOH COBOKYITHOCTH;

CBOOOJIHO ONEpHpOBaTh MOHATHSAMU: CIydaifHasi BEIWYMHA, paclpeleeHue
BEPOSITHOCTEH, IMarpaMma pacupeeneHus, OMHapHas ciry4daliHas BEIWYUHA,
reOMEeTPHYECKOe, OHHOMHAIIBHOE paclpeeeHuE.

K koHIy 2 nonyroust 00y4aromuicss Hay4uTcs:

OIepupoBaTh IOHATHAMU: COBMECTHOE pacIpefelieHHe IBYX CIydaiHbIX
BEJIMYMH, MCIOIb30BaTh TAOMHIy COBMECTHOIO DaclpeielieHusl [BYX
CIIy4aifHBIX BEJIMYUH ULl BBIAETEHUS PACHPENENCHHs KaXKIOH BEIMYUHBI,
oIpeieNIeHNs] He3aBUCUMOCTH CIIydaiiHbIX BEJIMYUH;

CBOOO/IHO OIEPHPOBATH IOHATHEM MATEMAaTHYECKOTO OXKUAAHHS CIIydailHOW
BEIMYMHBI  (pacrpeesneHus), HIPUMEHATh CBOMCTBA MaTEMaTHYECKOro
OXXMAAHUS IPH PElIeHUH 3a[ad, BBIUYUCIATH MAaTEeMAaTHYECKOE OXKHIAHHE
OMHOMHAJIBHOTO U T€OMETPUUECKOT0 PACIIpENeICHUMN;

CBOOOJIHO OIEPHPOBATh MOHATHAMMU: AUCIEPCHUs, CTAHIAPTHOE OTKIOHEHHE
CIly4yallHOM BEJIMYMHBI, TPUMEHSTh CBOWCTBA IMCIEPCUM  CIy4aiHON
BEJIMYMHBI (paclpeiesieHus1) IPY PEICHUHN 331a4, BBIUUCIATH JUCIIEPCUIO U
CTaHAAPTHOE  OTKJIOHCHME  ICOMCTPHYECKOr0 M OHMHOMHAIIBHOTO
pacnpeneneHuii;

BBIYUCIIATH BEIOOPOUHbIE XapAKTEPUCTHKHU 110 JAHHOU BBHIOOPKE U OLEHHBATh
XapaKTEepUCTUKH TEeHEePalIbHOM COBOKYMHOCTH JaHHBIX II0 BBIOOPOUHBIM
xapakTrepucTukaM. OIIEHUBAaTb BEPOSTHOCTH COOBITHHI U IIPOBEpsTh
MOpOCTEHIINe  CTATHCTUYECKUE  THUIOTE3bl, MONIb3YSICh  HU3YUYCHHBIMHU
pacrpeeneHusIMH.

MeranpenmetHsie
pe3yNbTaThl
0o0y4eHust

B pesynbrare ocBoeHHs YueOHOM OUCHMIUIMHBI (Kypca) oOydarommecs
JOJDKHBI ~ OBNAJETh  CICAYIOI[MMH  MeTalpeAMETHBIMH  pe3ylbTaTaMU
OCBOEHHSI OCHOBHOH 00pa30BaTeIbHOM NPOrpaMmBbl, B T.4.:

PerynsaTuBHbIe yHHBEpCaIbHbIE ydeOHbIE JEHCTBHA:

VY obyuaromerocst Oyayr chOpMHUpPOBaHBI YMEHHS CaMOOPTaHH3ALMK Kak
YacTh PEryIATUBHBIX YHUBEPCAIbHBIX YUEOHBIX JEHCTBHIA:

COCTaBILITh IIaH, AITOPUTM pELIeHUs 3aJa4, BEIOUPATh CIIOCO0 PelIeHHs ¢
y4€TOM  MMEIOUIMXCS  PECypcoB M COOCTBEHHBIX  BO3MOMKHOCTEH,
apryMEHTUPOBaTh U KOPPEKTHPOBATH BapUaHTHI PELICHUN ¢ y4€TOM HOBOM
uHbopManyu.

VY obyuarorerocst 6yayT cpopMHUpOBaHbl YMEHHsI CAMOKOHTPOJIS KaK 4acTh
PEryISTHBHBIX YHHBEPCATbHBIX yI€OHBIX ACHCTBHUIA:

BIafeTh HABHIKAMU  IIO3HABATEIbHOH peduexcuum Kak  OCO3HAHMS
COBEPIIAEMBIX IEHCTBHA M MBICIUTENbHBIX IIPOLECCOB, MX DPE3yIbTaToB,
BJIaJeTh CIOCO0aMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca H Pe3yabTara
pelIeHns: MaTeMaTHIeCKOH 3a1a4H;

IpeIBHAETh TPYAHOCTH, KOTOPbIE MOTYT BOSHHKHYThH IIPH PEIICHUH 3aJaduH,
BHOCHUTb KOPPEKTHBHI B AESITENHHOCTh Ha OCHOBE HOBBIX OOCTOSTENLCTB,
JIaHHBIX, HAHIEHHBIX ONIMOOK, BEIIBICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE PE3yNIbTaTa LEIU U YCIOBHUAM, OOBACHATD IPUIHHBI
JOCTIDKCHHSI WM HEIOCTIDKEHUS Pe3ylbTaToOB JAEATEIbHOCTH, HAXOIWUTh
omKOKy, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.
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V¥ obyuaromerocst OyayT chopMHUPOBAHB yMEHHSI COBMECTHOH JeATEIILHOCTH!
MOHMMATh U HCIOIb30BaTh IPEUMYIIECTBA KOMAHAHOH M MHANUBUIYaIbHON
paboTBl IpU peIIeHHH Yy4eOHBIX 3afad, NOPUHHMATh IIelb COBMECTHOH
JIeATeNbHOCTH,  IUIAHUPOBAaTh  OPraHH3allMI0  COBMECTHOH  paboTHI,
pacmpenensiTe BHABI pabOT, JOrOBApUBATHECS, OOCYXKIATh IIPOLECC H
pe3yabTaT paboTsl, 0000IIaTh MHEHHSI HECKOIBKUX TIOACH;

Yy4acTBOBaTh B IPYNIOBHIX (opMax paboThl (0OCYKAEHUs, OOMEH MHEHUIA,
«MO3TOBBIE IITYPMBI» ¥ HHBIE), BBIIONHATH CBOIO YacThb pPabOTHl U
KOOPAMHUPOBATH CBOU JEHCTBUSA C APYTHMH WICHAMH KOMAaH/BI, OLICHHBATh
Ka4ecTBO CBOET0 BKJIaJa B OOMUH NPOAYKT IO  KPHTEPUSM,
chopMyINPOBAHHBIM YIaCTHUKAMH B3aHMOJCHCTBUSL.

INo3HaBaTenbHbIE YHUBEPCAIbHBIE YUCOHBIC NEHCTBUS:

VY obyuaroierocst OyayT copMHUPOBaHBI CIENYIOIIUE 0a30BbIE JTOTHUECKHE
JIEUCTBHS KaK YacTh II03HABATENILHBIX YHUBEPCAIBHBIX yIEOHBIX JelCTBHIL:
BBIBIIITh U XapaKTepPH30BaTh CYIIECTBEHHbIC MPU3HAKH MaTEeMaTHUECKHX
00BEKTOB, MOHATHI, OTHONIEHHH MEXAy IOHATUSAMH, (GOPMYIHPOBATH
OIpe/eNIeHHs] ~ TOHATHH,  yCTaHABIMBATh  CYHIECTBEHHBIH  NPU3HAK
KIacCU(UKALY, OCHOBAaHUS I OOOOLIEHHS M CPaBHEHHS, KPUTEPHU
IIPOBOAMMOTO aHANN3a;

BOCIPHHMMATh,  (QOpPMyIHpOBaTh M IPeoOpa3oBBIBATh  CYXKACHHUS:
YIBEpAUTENbHBIE ¥ OTPHLATEIbHBIE, €IUHHYHBIC, YacTHBlE M OOLIue,
YCIIOBHBIE;

BBISIBJIITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U IIPOTUBOPEUMS
B (haKTax, JaHHBIX, HAOIIOACHUAX M YTBEP)KICHUSX, MPEAIaraTb KPUTCPHU
JUIS BBISIBJICHUS] 3aKOHOMEPHOCTEH U IPOTUBOPEUNIA;

JieNaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aK/IIOUCHHH, YMO3aK/IIOUCHHUH 110 aHAJIOTHH;

HPOBOJUTH CAMOCTOSATENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKACHHUI
(mpsiMBlE M OT NPOTHUBHOIO), BBICTPAHBATh AaPIyMEHTALHIO, IPUBOIUTH
IpUMEPbl M KOHTPIPHMEpPHI, OOOCHOBBIBATH COOCTBCHHBIC CYXKICHHUS U
BBIBOJIBI;

BbIOMpaTh crnoco0 perieHus y4eOHOW 3ajayd (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHHUS, BBIOMpATh HauOosiee MOAXOMAIMA C  y4EToM
CaMOCTOSTEIIBHO BBIICICHHBIX KPUTEPUEB).

Y  obywaromerocss OyayT  cOpPMHpOBaHBI  CIeAyIOI(He  0a30BbIe
HCCIICZIOBATENBCKIE ACHCTBUS KAK 4acTh MO3HABATEIbHBIX YHHBEPCAIBHBIX
y4eOHbIX JICUCTBUN:

HCHOIB30BaTh BOIPOCH KAK HCCIENOBATENbCKUII MHCTPYMEHT IO3HAHUS,
(hopMynHpoBaTh  BOIPOCHI, (DUKCHPYIOIIME HPOTHBOpEYHE, IMpodiIeMy,
yCTaHAaBIMBaTh ~ HMCKOMOE M JaHHOe,  (OPMHPOBaTh  THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UINIO, MHEHHE;

HPOBOJUTH CAMOCTOSTEIBHO CITAHUPOBAHHBII SKCIIEPUMEHT, MCCIICIOBaHIE
[0 YCTaHOBJCHHIO OCOOCHHOCTEH MaTeMaTHYECKOro OOBeKTa, SBICHUS,
[poIecca, BBISIBICHHIO 3aBHCHMOCTEH MEXKIY OOBEKTaMH, SBICHUSIMH,
poLeccamu;

CaMOCTOSATENBHO (HOPMyIHPOBATH OOOOIICHNST W BBIBOJABI IO PE3yNbTaTaM
MPOBEAEHHOTO HAOMIONCHNUS, KCCIICOBAHNUs, OLCHHUBATH JOCTOBEPHOCTH
MOJYYSHHBIX PE3yJIbTaTOB, BHIBOJAOB U 000OIIEHUIT;

[IPOTHO3MPOBATh BO3MOXKHOE DPAa3BUTHE MPOIECCa, a TAKKe BBIABUIaTh
MPEATIONOKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHSX.

VY obyuaromerocs Oynyr  chopmMHpoBaHbl  yMeHHs ~ paboTaTh C
uHpopMalel KaKk 4YacTh II03HABATENIbHBIX YHHBEPCAJIBHBIX Y4eOHBIX
JIEHCTBHIA:

BBIIBIIATH JeUINTHI HHPOPMAINHK, TaHHBIX, HEOOXOAUMBIX IS OTBETa Ha
BOIPOC U IS PEIICHNUS 3a1a4H;

BBIOMPATh MH(DOPMALHIO M3 HCTOYHHKOB Pa3INYHBIX TUIIOB, AaHAIN3UPOBATD,
CHCTEMaTH3HPOBATh ¥ HHTEPIPETUPOBATH HH()OPMALIHIO PA3IHYHbIX BUIOB U
dbopm npencrasnenus;

CTPYKTypUPOBaTh MH(OPMALNIO, NPEACTABIATH € B PasIMYHBIX (opmax,
WLTIOCTPUPOBATH TpahUuECKH;

OLICHUBATD HaJ&KHOCTD nHpopMaIn o CaMOCTOSTEIIBHO
cOopMyINPOBAHHBIM KPUTEPHUSIM.

KOMMyHHKaTHBHbIC yHHBEPCAIbHBIC y4COHBIC CHCTBHUS:

VY oOyuatomerocst Oyayr chopmMuUpoBaHBl yMEHHS OOIICHUS KaK 4YacTh
KOMMYHHKATUBHBIX YHUBEPCAIBHBIX YUCOHbIX ICHCTBHUIA:
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BOCHPHHUMATE ¥ (OPMYIHPOBATH CYXK/ICHHS B COOTBETCTBUH C YCIOBUSIMH U
LeTIMH OOIIEHUs], ICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOIO TOUKY 3PCHUS B
YCTHBIX U IUCEMEHHBIX TEKCTaX, JaBaTh IIOSCHEHUSI I10 X0y PEIICHUS 3a1a4H,
KOMMEHTHPOBATh MOyUeHHBIH pe3yIbTar;

B X0Jie 00CYXJEHHs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKHAeMOIl TeMBI,
mpo0OJIeMbl, peraeMol 3aJaud, BHICKAa3bIBAaTh HJICH, HAIlelIeHHBIE Ha IIOHCK
PeLIEHUs, CONOCTABIIATh CBOU CYKAEHUS C CYXKICHUSAMU APYTUX y4aCTHUKOB
nuanora, oOHapyXXMBAaTh PA3NIUYHe M CXOJCTBO IO3UNUH, B KOPPEKTHOU
hopme GopMyIHPOBATE PA3HOINACHUS, CBOU BO3PAKEHUS;

MIPEACTABIIATh PE3YNIbTAThl PELICHU 3a/1a4H, YKCIIEPUMEHTA, UCCIIEA0BAHMS,
MIPOEKTa, CAMOCTOATEIEHO BBIOUPATh (pOPMAT BEICTYILUICHHS C Y4ETOM 3a]ad
Ipe3eHTaluy 1 OCOOCHHOCTEH ayAUTOPUHL.

JInaHnocTHBIE
pe3ynbTaThl
00y4eHust

B pesynbrare ocBoeHHs Y4eOHON qUCHMIUIMHBI (Kypca) oOydarommecs
JIOJDKHBI OBNIAJETh CICAYIOIIUMHU JIMYHOCTHBIMH Pe3ylIbTaTaMH OCBOCHHS
OCHOBHOH 00pa30BaTeIbHON IPOrPAMMBIL:

B pesynbrare H3ydeHHsw MaTeMAaTHKH Ha YPOBHE CpEJHErO OOIIero
oOpa3oBaHust y oOydwaromerocss OyayT CQOpPMHPOBAHBI —CIERYIONIHE
JIMYHOCTHBIE PE3yIbTaThL:

1) rpaxJaHCKOTO BOCTIUTaHUS:

c(hOpMUPOBAHHOCTH TPAKAAHCKOH ITO3UIUH 00yJaIomerocs: Kak akTUBHOTO U
OTBETCTBEHHOI'O WICHAa POCCHHCKOrO O0OINecTBa, IPEICTaBICHHE O
MaTeMaTHYeCKHX OCHOBAaX (DYHKIMOHHUPOBAHWS pAa3IMYHBIX CTPYKTYD,
SIBJICHU, MPOLIEAYP IPaKAaHCKOro 001IecTBa (BBIOOPHI, OIPOCHI U APYroe),
YMEHHUE B3aUMOJIeICTBOBATE C COLMAILHBIMUA HHCTUTYTAMH B COOTBETCTBUH C
uX QYHKUMSIMH U Ha3HAYCHHEM;

2) maTpUOTUYECKOTO BOCIIUTAHHS:

c(hOPMHUPOBAHHOCTh POCCUICKOM IPaXkIaHCKOW HICHTUYHOCTH, YBaXKECHHS K
MIPOIIIOMY H HACTOSIIIEMY POCCHICKON MaTeMaTHKH, [IEGHHOCTHOE OTHOLIICHHE
K ITOCTI)KEHUSIM POCCHHCKHX MAaTEMaTHKOB M POCCHHCKOH MaTeMaTHYeCKOi
IIKOJIBI, HCIIOIB30BaHUE dTHX JOCTIDKEHHH B IPYrUX HayKaX, TEXHOJIOTHSX,
chepax SKOHOMHKH;

3) yXOBHO-HPABCTBEHHOI'O BOCIIHTAHHS:

OCO3HAaHHE TyXOBHBIX LIEHHOCTEH poccuiickoro Hapona, cOpMHPOBaHHOCTh
HPaBCTBEHHOTO  CO3HAHMS, JTHYECKOrO MOBENCHHUS, CBS3aHHOTO C
[IPaKTUYECKHM IIPUMEHEHNEM JOCTIDKEHHI HayKH U AESITENIbHOCTBIO yIEHOTO,
OCO3HaHHE JIMYHOT'O BKJIAJIa B IOCTPOCHNE YCTOHIMBOTO OyIyIIero;

4) 5CTETHYECKOr0 BOCITUTAHUS:

ICTETHYECKOE OTHOIICHHE K MHUpPY, BKJIIOYAs JICTETHKY MaTeMaTHYECKHX
3aKOHOMEpHOCTell,  OOBeKTOB,  3ajad,  pElIeHHH,  pacCyXIeHW,
BOCIPHUMYMBOCTG K MaTeMaTHYeCKHM aclleKTaM pa3nYHbIX BHJIOB
HCKYCCTBa;

5) ¢u3nUecKoro BOCIIUTAHUS:

c(OpMHUPOBAHHOCTh YMEHHSI IPUMEHSTh MaTeMaTHdecKWe 3HaHUui B
HHTEpecax 3/0pOBOr0 M 0Oe3omacHOro obpasa >KH3HH, OTBETCTBEHHOE
OTHOIICHHE K CBOEMY 3/I0POBBIO (370pOBOE MHTAHHE, COATAHCHPOBAHHBIN
PeXHM 3aHATHII M OTAbIXa, perymspHas (u3nyeckas aKTHBHOCTB),
¢usmyeckoe COBEPIIIEHCTBOBAHUE npu 3QHATUSAX CIIOPTHUBHO-
037I0POBHUTENBHOI ACSTEIBHOCTHIO;

6) TPYZAOBOTO BOCIMTAHUSI:

TOTOBHOCTH K TPYyAy, OCO3HAHHE LEHHOCTH TPYIOIIO0Us, HHTEpeC K
pasnu4HBIM cdepaM NPO(ECCHOHANBHON AEITEIBHOCTH, CBS3aHHBIM C
MaTEMaTHKOM U €€ MPUIOKEHUSIMU, YMEHHE COBEPLIATh OCO3HAHHBIN BHIOOD
Oynymielt npodeccur U peanr30BbIBATH COOCTBEHHBIC JKU3HEHHbIC TUIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K MaTEMaTHYeCKOMy OOpa3OBaHMIO U
caM000pa30BaHHIO HAa MPOTSHKCHWH BCEH JKH3HM, TOTOBHOCTh K QKTHBHOMY
Y4aCTHIO B PCIICHHM  MNPAKTHYECKMX  337ad  MaTeMaTH4eCKOH
HaIpaBICHHOCTH;

7) 9KOJIOrHYECKOTO BOCITUTAHUSL:

Cc(OPMHUPOBAHHOCTh ~ DKOJOTMYECKON  KyNbTYPBl, MOHHUMAaHHE BIMSHUS
COLMANBHO- SKOHOMUYECKHMX MPOLECCOB HAa COCTOSHHME MNPHPOAHOH 1
COLMANBHOM Cpelibl, OCO3HAHHE TIT00AIBHOTO XapakTepa HKOJOTHYECKHUX
mpobsieM, OpHEHTAIMsT HAa TNPUMEHEHHE MAaTeMAaTHYCCKUX 3HAHMH it
peleHns 3aa49 B 00JIaCTH OKPYIXKAOIeH CPeIbl, ITTAHUPOBAHHE OCTYIIKOB U
OLICHKU UX BO3MOXKHBIX MOCJIE/ICTBHIT JUIsl OKPYIKAIOIICH Cpe/bl;

8) LIEHHOCTH HAYYHOTO TIO3HAHUSL:
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c(hOpMUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHS HAyKH X OONIECTBCHHOW MPAKTHKH, IIOHHMaHHE
MaTeMaTHYeCKOl HayKH Kak cepbl 4eToBe4ecKOl AesTeNbHOCTH, ITAIIOB e&
Pa3BUTUS U 3HAYMMOCTH JUIS Pa3BHTHS LUBIIIM3AIMH, OBJIAJCHHE S3BIKOM
MaTeMaTHKH U MaTeMaTHIeCKON KyIbTypol Kak CPEACTBOM IIO3HAHUS MHPA,
TOTOBHOCTb OCYILECTBIISATh IPOEKTHYIO M UCCIIEI0BATENIBCKYIO IESITEIbHOCTh
HMHIUBUIYalIbHO U B TPyIIIE.

Obuiue u B pesynbraTe OCBOCHMS Y4eOHOW JWUCHHUILIMHBI OOYYArOLIMECsS JOJDKHBI
MpodeCCHOHANIBHBIC | OBIAJETh CIACAYIOLUIMMH OOIIUMHU U IPOPECCHOHATBHBIMUA KOMITCTCHIMSMHU:
KOMITETEHITUU OK 03. ITnaHupoBath U peann3oBbIBaTh COOCTBEHHOE NPO(ECCHOHATIBHOE U

JIMYHOCTHOE
npodeccuoHaTbHOH cepe, HCIONB30BaTH 3HAHHWSA II0 IIPAaBOBOI U
(bMHAHCOBOH IPaMOTHOCTH B Pa3IHYHBIX KH3HEHHBIX CUTYAIHsX;

K 1.2. IIpoBoAUTH aHANN3 00BEMA PBHIHKA.

pa3BUTHE, IPEeATNIPUHUMATEIBCKYIO JACATCIIBHOCTh B

4.1.3. Iloxazarequ u KPpUTEPUH OUNCHUBAHUA TEKYIIEI0 KOHTPOJISA YCIIEBAEMOCTH H

HpOMC)KyTO‘lHOﬁ aTTeCTAallMM 110 UTOTraM OCBOCHHUSA TUCHHUITIJIMHBI (Kypca)

DK3aMeH 10 Kypcy SIBIISICTCS] HTOTOBOM OLIEHKOM pabOoThI CTYICHTA 3a TOJ] ¥ BKIIIOYAET B ce0s

OLICHKY TCOPCTUUCCKHX 3HaHHUI CTYACHTA, pa3BUTUC TBOPYCCKOIO0 U aHAJIMTUYCCKOI'O MBIIIJICHUS,

NpUOOpETEHNE HAaBBIKOB CAMOCTOATENIHHON Pa0OTHI, YMEHHE CHHTE3UPOBAThH MOIYYCHHBIE 3HAHUS U

NPUMEHATh MX K PEUICHUIO MPAKTUYECKUX 3a7ad, YpPOBEHb C(HOPMHUPOBAHHOCTH PE3YJIbTATOB

06y‘-ICHI/I$I. OHGHKa, BbICTaBJI€Masd CTYACHTY B XOJ€ HpOMe)KYTOHHOﬁ aTTeCraluu, SBIICTCA

COBOKYHHOI\/JI W YUYUTBIBACT IIPCALIAYIINEC OLICHKU €TO 3HAHUH T10 IlaHHOfI AUCHUIUIMHE, ITOJTYUYCHHBIC B

XOAC TCKYILIECTO U MPOMEIKYTOUHOI'O KOHTPOJIA.

[Ipu npoBeneHUM TEKYIIETO KOHTPOJIA M MPOMEKYTOUYHOM aTTECTAlMU IO JUCLUILIMHE B

paMKax TpaIlI/IIII/IOHHOI\/JI IOKaJIbl OCHUBAHUA IIPUMCHAIOTCA CICAYIOINEC KPUTCPHUU:

Orenka

Kpurepuu BbICTaBICHUS OLICHKH

OTIIMYHO

(3auTeHO)

CTyEHT JEMOHCTPHPYET BCECTOPOHHEE, CHCTEMaTHYeCKOe U
riiy0okoe 3HaHue y4eOHOro marepualia, TOYHO, YETKO U KOHKPETHO
OTBCYACT HA BOMPOCHI, MOXKET N0KA3aTh U NPOUJIFOCTPUPOBATE CBOU
pacCyxaACHUs MPAKTUUCCKUMU TpUMEpaMHu, IIPHU OTBETC HA BOIIPOCHI
paccykaaer, onmupasch Ha 3HaHUS, TOJyYEeHHBIE KaK B pPaMKax
JaHHOT'O KypcCa, TaK U MPHU U3YUCHUH APYTUX CMCKHBIX JUCHUILIINH,
YMEET CBO60]1HO BBIIIOJIHATH MMPAKTUYCCKUC 3a1aHusd,
IIPEAYCMOTPEHHBIE ~ IIPOTrpamMMoO, B  TOM  YHCIE, pelaer
HECTAaHJApPTHBIC 3a1a4U, B [ICJIOM OTBCTELI FHY6OKI/IC, 000CHOBaHHEIE U

3aKOHYEHHEIC;

Xopomo
(3auTeHO)

B CBOMX OTBETaXx Ha BOMNPOCHI CTYAEHT YETKO (OpMYyIupyeT
ONpENENCHUsT U MOXKET IOKa3aTh B3aMMOCBA3b PA3JIMYHBIX YacTeH
IOPOIIEHHOIO0 B paMKax MJaHHOIO Y4eOHOro Kypca Marepuana,
CTYJEHT IEMOHCTPUPYET CIIOCOOHOCTDH K Pa3MBbIIIIJICHHUIO, IPH OTBETE
Ha BOIPOCHI PACCYXKIAECT, OMUPASICh HA IOJYYECHHBIE B paMKax
JAHHOTO Kypca 3HaHMsl, JIETKO PellaeT TUIIOBbIE 3a/1a4M, CIOCOOEH K
CaMOCTOSITENIbHOMY MOIOJIHEHUIO 1 OOHOBJIEHUIO 3HAHUN U YMEHUH B

X0J1€ abHEH e yueOHOoM 1 MpodheCCHOHATBHOM eATeTbHOCTH

Y 10BIIETBOPUTEIIHHO
(3auTeHO)

CTYJICHT OOHApYXKUBAET B IIEJIOM MTPABUILHOE TOHMMaHUE OCHOBHBIX
BOIPOCOB MPOTrPaMMHOI0 MAaTepHalia, MOXKET JaTh OINPEICIICHUS
OCHOBHBIX TIOHSITHH, TPOUIEHHBIX B paMKax y4eOHOTO Kypca, OJTHAKO
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U3NIaraeT UX HEJAOCTATOYHO YETKO W / WIM HE B TOJTHOM OOBeMe,
NPEIyCMOTPEHHOM  y4e€OHBIM  MaTepHalioM  JIGKIIMOHHBIX U
MPAKTUYECKUX 3aHSITUN, HE MOXKET BBIBECTM 3aKOHOMEPHOCTH U
CBSI3aTh BOEIHMHO pPa3HbIE YACTH Kypca; JIOMYCKAET OTAECIbHBIE
OIIMOKM B OTBETE W MPHU BBHIMOTHCHUH 33/IaHUHN, PEIICHUE THITOBBIX
3aJla4 MOXET BBI3BIBATH 3aTPyJHEHHUE, MPU ITOM CTYACHT 00Oamaer
HEOOXOAUMBIMH 3HAHUSIMU JIJIS UX YCTpPaHEHUs MOJI PYKOBOACTBOM

Mpeno/iaBaTeis

HeynoBneTBopuTenbHO | 3HAHUA CTYACHTAa OOpPBIBOYHBI, HE TOKPBIBAIOT BCETO IPEIMETA,
(He 3a4TeHO) CKOpee 3ay4eHBbl, YEM IOHATHI U, KaK CIEICTBUE, CTYJEHT HE MOXKET
OOBSCHUTH CBA3EH B paMKax M3JI0)KEHHOI'O MaTepuaa, 1aTh TOUYHbIX
ONpPENEICHUN IOHATUM, NPOWJIEHHBIX B paMKax Kypca, JaeT
pacruibiBYaThie  (DOPMYIUPOBKU, HE BIAJEET B JIOJDKHOM CTENEHH
TEPMUHOJIOTHEH M TNPUEMaMM pEUICHUS THUIIOBBIX 3a]a4; OLICHKA
«HEYJOBJICTBOPUTEIBLHO», KAaK IIPaBWJIO, CTaBUTCA CTYACHTAM,
KOTOpbIE HE MOTYT MPOAOKUTH OOy4YEHHME WM HPUCTYNUTh K
npo(eCCUOHATBHON JAeATeNbHOCTH N0 OoKOHuaHuu Komnemxka 0e3

JOITOJIHUTCIIbHBIX 3aHATHM 10 COOTBGTCTBYIOHIeﬁ JUCIHHMITIIIMHE

4.1.4. OneHouHble cpeacrea mo AUCHUIUVIMHE IMPEACTABJCHBI B paMKax ®oHpa
OLHCHOYHBIX CPEACTB, ABJJIAIOIICIOCa NMPUJIOKEHUEM K HacToOsIIel paﬁoqeﬁ nmporpamme.

4.2. Oco0eHHOCTH NPOBe/IeHUsI TeKyIIel M MPOMeKYTOYHOM aTTecTalMu JAJs JIUL ¢
OrpPaHNYeHHBIMHM BO3MOKHOCTSIMH 310POBbSI U HHBAJIN/I0B

JUIs OCYIIECTBIIEHUS MPOLEAYP TEKYIIEro KOHTPOJIS YCIIEBAEMOCTU U IPOMEKYTOUHON
aTTeCcTallly YKa3aHHbBIX 00y4aroUIXcs CO3/1at0TCs (POH/IbI OLIEHOYHBIX CPENICTB, aalTHPOBAaHHbIE
JUISL MHBAJIU/IOB U JIMI C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/J0POBBS M MO3BOJISIOIINE OLIEHUTH
JOCTHKEHUE MMU 3allJIaHUPOBAaHHBIX B OCHOBHOM 00pa3oBaTENbHON IMPOrpaMMe pe3ylbTaToB
o0OydeHHss U YpOBEHb C(HOPMHUPOBAHHOCTU BCEX pPE3yJAbTAaTOB OOYYEHMsI, 3asBICHHBIX B
00pa3oBaTeNIbHOI MporpamMmme.

Takue oLleHOUHBIE CPECTBA CO3JAOTCA IO MEPE HEOOXOIUMOCTH € YYETOM pa3IMYHbIX
Ho3onorui. [Ipym mpoBeneHMH TEKyIleW M MPOMEXYTOYHOM aTTeCTallMy Il YKa3aHHBIX JIWI]
IPEyCMOTPEHO BKJIIOUEHUE B YUEOHBII MPOLECC PA3IUYHBIX TOCPEIHUKOB, BKIIOYasi ThIOTOPOB
Y YIIOJHOMOYEHHBIX I10 JiejlaM WHBaIuA0B. PopMa MpoBeIeHUs TeKYIIEeH aTTecTalluu AJs JIUL] C
OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI M HHBAJIUAOB YCTAHABIUBAETCS C YYETOM
WHAUBUAYaJIbHBIX MICUXO0(PHU3NUECKNX 0cOOEHHOCTEN (YCTHO, MUCbMEHHO Ha Oymare, MMCbMEHHO
Ha KOMIIbIOTEepe, B ¢opMe TecTupoBaHus M T.M.). [Ipy HEOOXOIUMOCTH TakUM CTyJIEHTaM
o0ecreunBarOTCsl COOTBETCTBYIOIINE YCIOBUS MPOBEICHUS 3aHATUN U aTTECTallMU, B TOM YHCIIE
IPEOCTABIISAETCS JOIOJHUTEIBLHOE BPEeMs JUIsl TOATOTOBKH OTBETA HA 3a4€Te WM HK3aMEHeE.
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