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COJEPKAHUE

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

KOHTPOJIb 1 OLIEHKA PE3VJIPTATOB OCBOEHUS YUYEFHOU JIMCLIUTIIMHBI



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 IIpelenax OCHOBHOW MIpodecCHOHaIbHOW 00pa3oBaTeNbHOM NMporpaMmsbl, pa3paboTaHHON B
cootBeTcTBUU ¢ DenepanbHbIM TOCYAApCTBEHHBIM OOpa30BaTENbHBIM CTAHJAPTOM IO
CIIEIIMATILHOCTH  cpeaHero mnpodeccuoHanbHoro obpaszoBanus 38.02.03  OmnepanronHas
NEeSITENIbHOCTD B JIOTUCTHKE M DefepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTeNbHBIM CTaHAAPTOM
cpemHero odmiero oopasoBaHus.

YpoBeHb OCBOCHUS JUCHMILTUHBI (Kypca): YrIyOJIeHHBIH

1.2. Henu U miaHupyemble pe3yibTaTbl OCBOCHUS Y4eOHOM JUCHHUILIMHBI (Kypca),
OpHeHTalus Ha OyayIyr nNpodecCHoOHAIBHYIO 1eATeJIbHOCTD:

[MpuoputeTHpIMH 1ensiMH  OOy4YeHHs MaTeMaTHKEe Ha YIIyOJIEHHOM YpOBHE MpPOJIOJDKAIOT
OCTaBaThCA:

(hopMUpOBaHUE IEHTPATLHBIX MATEMAaTHYCCKUX TMOHATUH (YHMCIIO, BEIMYMHA, TEOMETPHUUCCKAs
¢urypa, TEepeMeHHas, BEPOATHOCTh, (YHKIUSA, TPOW3BOMHAS, WHTETpai), OOECIICUNBAIOIINX
NPEeMCTBEHHOCTh M TIEPCIIEKTUBHOCTh MaTEMAaTHYECKOT0 00pa30BaHuUs 00yJaOMNXCs;

nojBeicHUe 00ydaroluxcsi Ha JOCTYHHOM [UIi HHUX YPOBHE K OCO3HAaHHIO B3aWMOCBSI3U
MAaTCMAaTHUKU U OKPYXKaroIEero Mupa, IOHMMaHUuI0 MAaTEMAaTUKH KaK 4YaCTU 061116171 KYJbTYpPhI HEJIOBCUCCTBA,

pa3BHTHE WHTEIUICKTYyalbHBIX M TBOPYECKHX CIOCOOHOCTEH 0Oydarommxcs, MO3HAaBaTEIbHOW
AKTHBHOCTH, UCCIIEJOBATEIECKIX YMEHHI, KpUTUYHOCTH MBIIIJICHUS, HHTEpeca K M3yUYEeHHIO MaTeMaTHKY;

(bopmupoBanue GYHKIIMOHATLHON MaTeMaTHYeCKOU IPaMOTHOCTH: pacro3HaBaTh
MAaTEMATUYCCKHUEC aCIICKThI B pC€aJIbHBIX JKU3HCHHBIX CUTyalluaX W TIPU HIYUYCHHUU OAPYTUX
y4eOHBIX TPEIMETOB, MPOSBICHUS 3aBHCUMOCTEH M 3aKOHOMEPHOCTEH, (OPMYIHPOBATh MX Ha SI3BIKE
MaTeMaTHKH U CO31aBaTh MaTeMaTHYECKHE MO/ICINH, TPUMEHSTh OCBOCHHBII MaTEMaTUYECKHH armapar Jist

PpeUICHUA TPAKTUKO-OPUCHTHUPOBAHHBIX 3a/1a4, MHTCPIPETUPOBATH U OLICHHUBATDH ITOJIYYCHHBIC PE3YJILTAThI.

1.2.1. B pe3ynpTaTe OCBOEHHsS y4eOHOH NHUCHUUIUIMHBI (Kypca) 0O0y4aroIuecs TOJIKHBI
OBJIAJIETh CIAEAYIOUIMMH JIUYHOCTHBIMM Pe3yJabTaTAMM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOU

IIPOrPaMMBIL:

B pesynbrarte u3yueHuns- MaTeMaTUKU Ha ypOBHE CPEAHEro 00111ero oopa3oBanus y 00y4aromerocs
OyzayT c(hOpMHPOBaHBI CIIEAYIOIINE TMYHOCTHBIE PE3YIbTaThI:

1) rpaxmaHCKOro BOCHUTAHUSL:

c(OPMHUPOBAHHOCTh TPAKAAHCKOW MO3HMIUKM O00yYaroIIerocsi Kak akTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHUHCKOTO O0INecTBa, MPEICTaBIEHHE O MaTEMaTHYECKUX OCHOBAaX (YHKIIMOHHPOBAHUS
Pa3INYHBIX CTPYKTYP, SABICHUH, IPOLELyp IPaXXJaHCKOT0 00IeCTBa (BEIOOPHI, OIIPOCH U APYTOe), YMEHHE
B3aUMO/JIEHCTBOBATh C COUUAILHBIMA HHCTUTYTaMU B COOTBETCTBUH C X (QYHKIHMSIMHU U HA3HAYCHHUEM;

2) NaTpUOTHYECKOTO BOCITUTAHUS:

c(OPMHPOBAHHOCTh POCCUHCKOW TPaKAAHCKOW WICHTHYHOCTH, YBKEHHUS K MPONLIOMY U
HACTOALIEMY pPOCCHUICKOW MaTeMaTHKH, LIEHHOCTHOE OTHOLIEHHE K JOCTHXKEHUSIM pPOCCHMCKHX



MAaTE€MaTUKOB M POCCHMCKOM MAaTeMaTHMYECKOW WIKOJIbI, MCIOJb30BAHUE ITUX INOCTHKEHHHA B JIPYrUX
HayKaX, TEXHOJOTHX, Cepax SKOHOMUKH;

3) AyXOBHO-HPaBCTBEHHOTO BOCITUTAHMS:

OCO3HaHWE IYXOBHBIX IIEHHOCTEH DPOCCHICKOTO Hapoja, chOpMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUs, ITUYECKOr0 TOBEICHHUS, CBSI3aHHOTO C MPAKTUYECKUM NPUMEHEHHEM IOCTHKEHUI HAyKU U
JIESATEIILHOCTBI0 YYEHOT0, 0CO3HAHUE JIMYHOTO BKJIAJIa B IIOCTPOCHHUE YCTOHYMBOTO Oy IyIIEro;

4) 3CTETUYECKOTO BOCTIMTAHUS:

3CTETUYECKOE OTHOLICHHWE K MHPY, BKJIIOYAs ACTETUKY MaTeMaTUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3aj1a4, PEIICHUH, PACCyKISHHH, BOCIPHUMYNBOCTD K MaTEMAaTHUECKUM aCIIEKTaM Pa3IHIHBIX
BUJIOB UCKYCCTBA;

5) (¢u3HYECKOr0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh YMEHHUS NPUMEHSITh MaTeMaTHUYECKHEe 3HAHWS B HMHTEpecax 3I0pOBOTO U
Oe3omacHoro oOpa3a XWU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3IO0POBBIO (30pPOBOE MHTAHWE,
cOAITaHCUPOBAHHBIN PEKUM 3aHATUH W OTHbIXa, PEryispHas (QU3UYecKas aKTHUBHOCTH), (PU3UYCCKOE
COBCPHICHCTBOBAHUC ITPU 3aHATUAX CIIOPTUBHO- O3I[Op0BPITCJ'IBHOI71 JCATCIBHOCTBIO,

6) TpPyIOBOTO BOCITUTAHHUS:

TOTOBHOCTh K TPYIy, OCO3HaHWE IIEHHOCTH TPYyIONO0us, MHTEPEC K paszIndHbIM chepam
npodecCHOHANBHON AEATENFHOCTH, CBSI3aHHBIM C MATEMAaTHUKOW U €€ PUIIOKEHUSIMH, YMEHUE COBEPIIATH
OCO3HAHHBIM BBIOOp Oymymieidl mpodeccud UM pealnu30BbIBaTh COOCTBEHHBIC JKM3HCHHBIC —ILIaHBI,
TOTOBHOCTh W CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHHUIO M CaMOOOPa30BaHUIO Ha MPOTSHKCHHUU
BCEH U3HU, TOTOBHOCTh K AKTUBHOMY YYacCTHIO B PCLICHHU MPAKTUYECKUX 3a7a4 MaTEMaTUUYECKOU
HaIpaBJICHHOCTH;

7) SKOJOTUYECKOTO BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH HKOJIOTUIECKON KYJIBTYPbI, TOHUMaHNE BITUSHIS COITUAITBHO- SKOHOMUYECKUX
MPOIIECCOB HAa COCTOSIHME TIPUPOAHOH W COIMAIBHOW Cpelbl, OCO3HAHWE TJIO0ATBFHOrO XapakTepa
J3KOJIOTHYECKUX Hp06ﬂeM, OpuCHTAllUA Ha MPUMCHCHUC MATEMATUYCCKUX 3HAHUN JJId pCUICHUA 3aaa4 B
00J1aCTH OKPYIKAIOIICH Cpefibl, IIAHUPOBAHUE MOCTYIIKOB U OIEHKH MX BO3MOXKHBIX IOCJICIACTBHMA JIJIs
OKpY>Kalollel Cpepbl;

8) IIEHHOCTH HAyYHOTO MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Da3BUTHS
HAayKM M OOIIECTBEHHOW INPAKTUKH, MMOHMMAHUE MAaTEMAaTHMUYECKOW HAayKd Kak c(epbl YeIOBEUYECKOH
JIEATEIBHOCTH, ATANOB €€ pa3BUTUS U 3HAUYUMOCTH IJIsl Pa3BUTUSL LIUBWIM3ALUHU, OBJIAJACHHUE SI3BIKOM
MaTe€MaTUKH U MaTEMaTUYECKON KyJIbTypoll Kak CpelICTBOM IO3HAHUS MUpPA, TOTOBHOCTh OCYIIECTBIIATH
IMPOCKTHYIO U UCCIICA0BATCIILCKYIO ACATCIIbHOCTD HHANBUAYAJIbHO U B I'PYIIIC.

1.2.2. B pe3ynpTaTe OCBOCHHS Y4eOHOH NUCHUIUIMHBI (Kypca) oOydaromuecs TOJIKHBI
OBJIAJIETh  CICAYIOUIMMH  MeTANpeIMEeTHBIMH _ Pe3VJbTATAMH  OCBOEHUS  OCHOBHOM

00pa3zoBaTenbHON MPOTrPaMMBl, B T.4.:

Pecynamusnvie ynusepcanvuvie yuebHvle oeticmeusi:

Y oOyuaromerocss OynyT chOpMHpPOBAHBI YMEHHS CaMOOPTaHHM3allMM KaK dacTh
PETYISTHBHBIX YHUBEPCAIHHBIX YUEOHBIX JTCHCTBHIA:

COCTaBJIATH IUJIaH, aJIFOPUTM pELIEHUs 3a/layd, BbIOMpaTh CHOCOO peleHus ¢ y4éTom
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapHaHThI PEUICHUH ¢ y4€TOM HOBOM MH(DOpMALIUK.

VY oOyuatomerocst 6yayT chopMHUpOBaHBl YMEHHUS CAMOKOHTPOJIS KaK YaCTh PETYIISITUBHBIX
YHHUBEpPCAIbHBIX Y4EOHBIX NEHCTBUIL:



BJIa/IETh HABbIKaMU MO3HABATENbHOM pe(IeKCUU KaKk OCO3HAHMS COBEPILIAEMBIX ACHCTBUIMA
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3ylIbTaToOB, BIAAETh CIOCOOaMU CaMOMIPOBEPKH,
CaMOKOHTPOJIS IIpOIIecca U pe3ysIbTaTa pelleHrs MaTeMaTHUeCKOH 3aauu;

MpeIBUJIETh TPYAHOCTH, KOTOpPhIE MOTYT BO3HUKHYTH NpPH PELICHUH 3aJla4d, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIBLCTB, JNaHHBIX, HAIJICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yjbTaTa €U M YCIOBUSAM, OOBSACHATH NPUUYHHBI
JOCTHIKEHUS UM HEIOCTHKEHUS PEe3yIbTaTOB e TEIbHOCTH, HAXOIUTh OIMOKY, 1aBaTh OLICHKY
IPUOOPETEHHOMY OIIBITY.

VY olyuaromierocst OyayT copMUpOBaHbl YMEHUSI COBMECTHOM J1eATEIbHOCTH:

MMOHUMATh U HCIOJIb30BaTh NMPEUMYIIECTBA KOMAaHIHONW M UHIUBUAYAIbHON pabOThI MpU
pelieHnn y4eOHbIX 3a/Jay, NPUHUMATh IeJb COBMECTHOM JESTEIbHOCTH, IUIaHUPOBATH
OpraHMU3aII0 COBMECTHOM paboThl, paclpeiesiarTh BUAbI padoT, TOrOBapUBaThCs, OOCYKIAaTh
MPOLIECC U PE3YNIbTAT paboThl, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYMIOBLIX popmax paboThl (00CYyxkaAeHHs, OOMEH MHEHUN, «MO3TOBBIC
HITYPMBD» ¥ HHBIE), BBIIIOJIHSATH CBOIO YaCTh PA00OTHI U KOOPIMHUPOBATH CBOU JCHCTBUS C APYTUMU
YJIeHaMH KOMaH/Ibl, OLIEHWBAaTh Ka4eCTBO CBOETO BKJIaJa B OOLIUI MPOIYKT MO KPUTEPUSM,
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

Ilo3nasamenvHule yHugepcanivhvie yuebHvle 0elicmeus:

VY obyuaromerocs OynyT chOpMUPOBaHBI CIIEAyIOIIe 0a30BhIe JTOTHUECKHE NEHCTBHS KaK 4acTh
MO3HABATEIBHBIX YHUBEPCATBHBIX yUEOHBIX JICHCTBUIA:

BBIABIIATE U XapaKTCPHU30BATh CYHICCTBEHHBLIC IMPU3HAKKU MATEMAaTUUYCCKUX O6’I:-CKTOB, HOHHTI/Iﬁ,
OTHOIICHUH MEXIy MOHITHAMH, (HOPMYIHPOBATH OMPEICICHUS IOHATHI, YCTAHABIMBATh CYIIECTBEHHBIN
MPHU3HAK KIACCH(DUKAIIMH, OCHOBAHHUS 1JIs 0OOOIICHUS ¥ CPAaBHEHHsI, KDUTEPHHU IIPOBOIMNMOTO aHAJN3a;

BOCIIPHHUMATh, (OPMYIMPOBaTh M TPeoOpa3oBHIBATh  CYKACHUS: YTBEPAHUTENbHBIE U
OTpULATECIbHBIC, CAMHUYHBIC, YACTHBIC U O6H_[I/Ie, YCJIOBHBIC,

BBUSIBJISITH MaTEeMaTHIECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U IPOTUBOPEYHsI B (paKTaX, TaHHBIX,
HaOJNIOICHUSIX ¥ YTBEPXKICHHSX, MpeIiararb KPUTEPHH I BBISBICHHS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYMIA;

ACaTb BBIBOJAbI C HUCHOJIB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJIIOUCHHI, yMO3aKITIOUCHHUI 110 aHATIOTHHL;

[POBOJMTH CAMOCTOSITENIBHO JIOKA3aTEIbCTBA MAaTEeMATHYECKUX YTBEP:KACHHN (IPSIMBIE U OT
MPOTHUBHOTO), BBICTPaWBATh APTyMEHTAIMIO, MPHBOAWTH NPUMEPHl U KOHTPIPHUMEPHI, O0OOCHOBBIBATDH
COOCTBEHHBIE CYXJICHHUS U BHIBOJIBI;

BBIOMpATh CrOCO0 perieHust y4eOHOW 3aqaun (CPaBHUBATh HECKOIBKO BApHAHTOB PEIIECHHS,
BBIOMPaTh HAHOOJIEe TTOIXO/ISIIN C YIETOM CAMOCTOSTEIIBHO BBIICICHHBIX KPHTEPHUEB).

V obyuaromierocst 0yayT cOpMHPOBaHBI ClieIyromne 6a30BbIe HCCISI0BATEIBCKIE ISHCTBUS KaK
YacTh [MO3HABATENFHBIX YHUBEPCATIHHBIX YI€OHBIX JIEHCTBHIA:

UCIIONB30BaTh BOMPOCH KaK HCCIIE0BATEIbCKUI HHCTPYMEHT MO3HAHUs, (OPMYIHPOBATH
BOIPOCHI, (PHKCHUPYIOLIHE MPOTUBOPEUHE, MPOOIEMyY, YCTAHABIMBATE HCKOMOE U JIAaHHOE, ()OPMHUPOBATH
TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIMI0, MHEHHUE;

MPOBOJIUTH CAMOCTOSITEIIBHO CIIAHMPOBAHHBINA 3KCIIEPUMEHT, MCCIIEI0BAHKE 110 YCTAHOBJICHUIO
OCOOCHHOCTE! MaTeMaTHYeCKOr0 OOBEKTa, SIBICHUS, IMPOIIECCA, BBIABICHHUIO 3aBHCHMOCTEH MEKIy
00beKTaMu, SIBICHUSIMH, TIPOLIECCAMU;



CaMOCTOSITEIbHO (OPMYIIUPOBATE OOOOIIEHUS M BBIBOJBI IO pe3yibTaTaM MPOBEAEHHOTO
HAOJFOICHHSI, HWCCICIOBAHUS, OIICHUBATh JOCTOBEPHOCTh TOJNYYEHHBIX pE3yJbTaTOB, BBLIBOAOB U
00001IEeHMI;

MPOTHO3WPOBATh BO3MOXKHOE PAa3BHTHE MPOIEcca, a TAKXKE BBIIBUTATh MPEANOJIOKEHHS O €ro
Pa3BUTHU B HOBBIX YCIIOBUSIX.

VY oOyuaromerocss OyayT coOpMUpOBaHBI yMEHUS paboTaTh ¢ MHGOPMAIMEH KaK YacTh
MO3HABATEILHBIX YHUBEPCATBHBIX YUCOHBIX JICHCTBHUIA:

BBISIBIIAITH IeOUIUTHI HTHQOPMAIINH, TaHHBIX, HEOOXOIUMBIX JUIS OTBETA HA BOTIPOC U ISl PEIICHHS
3aJ1a4u;

BBIOMPATH HHOOPMAIIHIO U3 UCTOUHUKOB PA3IMIHBIX THITOB, AHATU3UPOBATH, CHCTEMATH3UPOBATh
W MHTEPIPETHPOBATH MHPOPMAIIHIO PA3THYHBIX BUIOB U (OPM MPEACTABICHHUS,;

CTPYKTYpUPOBaTh HH(GOPMAIINIO, MPEIACTABIATE €€ B pasIMUHbIX (opMax, HILTIOCTPUPOBATH
rpaduIecKy;

OLICHUBATh HAAEKHOCTh HH()OPMALIUH TI0 CAMOCTOSITEIILHO CHOPMYITHUPOBAHHBIM KPHUTEPHUSIM.

Kommynuxamuenwvie ynusepcanbhvie yueonvie 0eticmsusi:

Y oOyuaromierocst Oyayt copMHpOBaHBI yMEHHUsS OOIICHHS KaK YacTh KOMMYHHKATHBHBIX
YHHUBEPCATBHBIX yUeOHBIX JEHCTBUML:

BOCIIPHHUMATD ¥ (OPMYJIUPOBATH CYXKICHHUS B COOTBETCTBHUH C YCIOBHIMHU U IICISAMH OOIICHHS,
sSICHO, TOYHO, I'paMOTHO BBIPpAXATb CBOIO TOYKY 3pPCHHUA B YCTHBIX WM IMNMHUCBMCHHBIX TCKCTaX, OaBaTb
IMMOACHCHUA 110 X0y pCHICHHUA 3aja4, KOMMCHTUPOBATH HOHy‘ICHHBII\/'I PE3YyIbTAT;

B X0Ji¢ 00CYKJICHHS 3a/1aBaTh BOMPOCHI MO CYNIECTBY 00CYXIaeMO#l TeMbI, TPOOIEMBI, periacMon
3a]aud, BBICKa3bIBaTh WJCH, HAIICJICHHbIC HA TIOUCK PEIICHUS, COTMOCTABJIATh CBOM CYXJICHHS C
CYXIEHUSIMHU JIPYTHX YYACTHUKOB JMAJ0ra, OOHAPYKUBATh Pa3IMuUe U CXOACTBO MO3UIIUH, B KOPPEKTHOH
(dhopMe GpopMyTUPOBATH Pa3HOTIIACHS, CBOU BO3PAIKEHIS,

MPEICTaBISITh  Pe3yJbTaThl PEIICHHS 3aJaud, OJKCICPUMEHTA, WCCICAOBAHUSA, MPOCKTA,
CaMOCTOSITETIbHO BBIOMPATh (OPMAT BBICTYIUICHHA C YYETOM 3aJad TNPE3CHTAMH U OCOOCHHOCTEH
ayJUTOPUH.

1.2.3. B pe3ynpTaTe OCBOEHHsS Yy4eOHOH NUCHUIUIMHBI (Kypca) oOydaromuecs TOJIKHBI
OBJIQ/ICTh CIIENYIOIIMMHI MPeIMEeTHbIMH pPe3yJbTaTaMU OCBOCHHUS OCHOBHOHM 00pa30BaTEbHON

[IPOTrPaMMBI:

[IpenmerHble pe3yabTaThl OCBOCHUS (enepalbHOl paboyeld mporpaMMbl MO MaTeMaTHKe
MIPEJICTABJICHHI IO TOJ]aM 00yUeHUs B paMKaX OTHIENbHBIX y4eOHBIX KYPCOB B COOTBETCTBYIOIINX pa3eiax
HACTOSAIIEH ITPOrPaMMBI.

K xoniy o0y4enus B 1 moiyroanu o0ydaroImuiicst HOXyduT CIEAYIONINE TPeIMETHBIC PE3yIbTaThI
M0 OTACIbHBIM TeMaM (ejepanbHOl pabouell mporpamMmbl yueOHOrO Kypca «Aazedpa u Hauana
MamemMamuiecKozo aHaIu3a):

Uwicna ¥ BBIYHCIICHHS:

CBOOOJIHO OMEPUPOBATh MOHATHIMU: PALIMOHAILHOE YUCIIO, OSCKOHEUHAs MEPHOAMYECKas IPOo0b,
MPOLEHTHI, MUPPAMOHATBHOE YHCIIO, MHOXKECTBAa PAIlMOHAIBHBIX W JEHCTBUTENBHBIX YHUCEN, MOIYJb
JIEUCTBUTETBHOTO YHCTIA;

MIPUMEHSATH IPOOU U TIPOIICHTHI JJIs PEeIICHHs MPUKIIAIHBIX 337129 U3 Pa3IUYHBIX OTpaciei 3HaHUH
Y peajbHOM KU3HU;

MIPUMEHATH MPUOIMKEHHBIE BEIYHUCICHNA, TPABIJIA OKPYTIICHHS, IPUKUAKY W OIEHKY pe3ysbTaTa
BBIYMCJICHHIA;

CBOOOJIHO ONEPUPOBATH MOHITUEM: CTEIICHb C IIeJIbIM II0Ka3aTesIeM, UCIIOIb30BaTh MOAXOISIIYIO

(i)OpMy 3altucu JICI‘/'ICTBI/ITCIII)HBIX YUCCIT U1 pCUHICHUA MPAaKTUYCCKUX 3adad U MPEACTAaBJICHUA JaHHBIX,



CBOOOJIHO OIIEPUPOBATH MOHATHEM: apU(PMETHUECKUM KOPEHb HATYPaJIbHON CTEIICHHU;

CBOOOJHO ONEpPHPOBaTh MOHSATHEM: CTENECHb C palUOHAJIBHBIM IIOKa3aTesleM; CBOOOIHO
OTIEepUPOBATH MOHATUAMH: JIOTapU(M YUCIIa, JCCATHUHBIE U HATYPAIbHBIC JIOrapu(MbL;

CBOOOJHO ONEPUPOBATH OHATHSIMHU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC YHCIOBOIO apryMEHTa,;

OIIEPUPOBATH MOHATHAMHU: apKCUHYC, APKKOCHHYC U apKTaHI€HCUUCIIOBOTO apryMEHTa.

VYpaBHEHHS U HEPAaBEHCTBA!

CBOOOJHO ONEPUPOBATH TMOHATUSIMH: TOXAECTBO, ypaBHEHHE, HEPABEHCTBO, PaBHOCHIIbHBIC
YpaBHEHHUS U ypaBHEHUA-CIIEICTBYSI, PABHOCUIIbHBIE HEPABEHCTBA;

[IPUMEHSTh Pa3IMYHbIC METObI PEIICHHUS PALMOHAIBHBIX U IPOOHO-PALMOHAIBHBIX ypaBHEHUII,
NPUMEHSTh METOJl HHTEPBAJIOB JUIsl PELICHUSI HEPABECHCTB;

CBOOOJHO OIEpUPOBATh MOHATHSIMU: MHOTOWICH OT OJHOW MEpPEeMEHHOM, MHOTOYJICH C LEIBIMU
Ko3(purmeHTaM, KOpHM MHOTOWIEHA, IPUMEHATh [EJI€HHE MHOIOWICHa HAa MHOTOWIEH C OCTAaTKOM,
teopemy besy u Teopemy Buera i perienus 3aaad;

CBOOOJHO OMNEpUPOBATh MOHSATHSMH: CHCTEMa JIMHEHHBIX YpaBHEHHWH, MaTpHLA, ONPEIeIUTeNhb
MaTpUIBl 2 X 2 M €ro TeOMETPHYECKHH CMBICI, WCIONB30BaTh CBOWCTBA OMpeNenuTens 2 X 2 s
BBIYUCIICHUS €T0 3HAYCHMs, NMPUMEHATh ONPENCNUTENH IJIs PEIICHUS CUCTeMbl JMHEHHBIX YpaBHEHHH,
MOJENUPOBAaTh peajbHble CHUTYyallMd C TIOMOIUBIO CHUCTEMbl JIMHEHHBIX ypaBHEHHUH, HCCIEN0BaTh
MIOCTPOCHHBIE MOJICITU C TIOMOLIBIO0 MAaTPHUI ¥ ONPE/ICTIUTENCH, HHTEPIPETHPOBATH MOIYUEHHBIN pe3yIbTar;

HCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHSAMU 7Sl MPeoOpa30BaHus BhIPaXKEHUH;

BBIMOJIHATh NMPE0OpPa30BaHUsl YUCIOBBIX BBIPRKEHUM, COOEPKALIMX CTEHNCHH C PaldOHATbHBIM
MIOKAa3aTeNeM;

HCTIOJIB30BaTh CBOMCTBA JOrapu(MoB [uis peoOpazoBaHusl JOrapu(pMHUECKUX BBHIPAKCHUIA;

CBOOOJHO OMNEpUPOBATh TMOHATHUSAMH: HPpAlMOHATbHBIE, TIOKa3aTeIbHBIC U JIOTapUPMHUYECKHE
YpaBHEHUS, HAXOIUTh UX PEIICHUS C IOMOIIbI0O PABHOCUIIBHBIX MIEPEXOI0B WIN OCYIIECTBIISS IPOBEPKY
KOpHEH;

MPUMEHSTh OCHOBHBIC TPUTOHOMETPUIECKUE (bopMyIbl JUIst npeoOpa3oBaHHs
TPUTOHOMETPUYECKUX BBIPAKCHH;

CBOOOJHO OTIEPUPOBATH MOHATHEM: TPUIOHOMETPHUUECKOE YPaBHEHHE, IPUMEHITH HEOOX0AUMbIE
(bopMyJIBI IS pelIeHHsI OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX YPaBHEHHI;

MOJICJINPOBATh PEATbHBIC CUTYAIMH Ha SI3bIKE alareOpbl, COCTABIATH BHIPAKCHUS,

ypaBHEHHUS, HEPAaBEHCTBA [0 YCIOBUIO 3aJaud, WCCIEA0BaTh MOCTPOCHHBIE MOJETH C
WCIIOJIb30BaHMEM allapaTa ajireOpsl.

OyHKIMK U TpadUKu:

CBOOOJIHO ONEPUPOBAThH MOHATHIMHU: (QYHKIIHS, CIIOCOOBI 3a1aHusl PYHKIIMK, B3aUMHO O0OpaTHBIC
GYHKIUYM, KOMIO3WNHUS QYHKIHHA, Tpaduk (GYHKIWHU, BBHIIOIHATH JIIEMEHTapHBIE MPeoOpa3oBaHUs
rpadukoB QyHKIHI;

CBOOOJHO ONEPHPOBaTh MOHATHAMHU: 00JACTh ONpENesIeHHs] 1 MHOKECTBO 3HaYeHHUH (DyHKIHH,
HYyJHM (QYHKIIMH, TPOMEKYTKH 3HAKOMIOCTOSIHCTBA;

CBOOOJTHO ONIEPUPOBATH OHATHSIMU: YETHBIE W HEUETHBIE (DYHKIHMH, MEPHOANYECKHE (YHKIUH,
MPOMEXYTKHA MOHOTOHHOCTH ()YHKLIMH, MAKCUMYMBI 1 MUHUMYMBI (DYHKIIIH, HAUOOJIbIIIeE U HAUMEHBIIIee
3Ha4YeHue PyHKIUH Ha TPOMEXKYTKE;

CBOOOJTHO ONIEPUPOBATH OHATHSIMU: CTETICHHAsI QYHKIIHS ¢ HATYpPAILHBIM U IIEJIBIM TTOKa3aTeleM,
rpa UK cTereHHOW (QYHKIIMK C HATYPaJbHBIM U IIEIIbIM ITOKa3aTelieM, TpapiK KOPHS N-OW CTENEeHH Kak
¢GyHKIMM OOpaTHOM CTENEHH C HaTypalbHBIM IOKa3aTeIeM;

OIIEpPHUPOBATh MOHATUSAMM: JHHEHHAsA, KBaApaTHYHAs U JPOOHO-TMHEHHAs (DYHKIMHU, BBIIOIHATH
2JIEMEHTapHOE UCCIIEIOBAHUE U TIOCTPOCHUE UX TPAHKOB;



CBOOOJIHO OIIEPUPOBATH MMOHATUAMU: MTOKA3aTeNIbHAS U JjorapupMudeckas pyHKINH, UX CBOMCTBA
U TpaduKu, UCIIOL30BaTh MX TPapUKH JIJIs PEIICHUS YPaBHCHHUIA;

CBOOOJIHO ONEPUPOBATH MOHATUSMHU: TPUTOHOMETPUYECKAS OKPYXKHOCTb, OIPEACICHHC
TPUTOHOMETPUIECKHUX (PYHKIIMHA YHCIIOBOTO apTyMEHTa;

WCTONB30BaTh Tpadmkn (QyHKIWH [N WCCIeNOBaHWS —TPOIECCOB M 3aBHCHMOCTEH MpH
pEIICHUY 3a/1a4 U3 JPYTUX YICOHBIX MPEAMETOB U PealbHOMN KU3HHU, BRIPAKATh POPMYIaMH 3aBUCUMOCTH
MEXy BEeTUIMHAMUY;

Hagana MmaTeMaTu4ecKoro aHaiamza:

CBOOOTHO OIEPUPOBATH TMOHATHSAMH: apuMeTHdeckass M TEOMETPHUYECKas TIPOTPEcCHs,
OCCKOHEYHO yOBIBAOINAsI TEOMETPUYECKAsl POTPECCHsl, TMHEHHBIN M SKCIIOHCHIIMAIBHEIN pocT, (hopMmyia
CJIOKHBIX MTPOILIEHTOB, UMETh NPECTABICHUE O KOHCTAHTE;

HCTOJIb30BaTh MPOTPECCUM JIJIA PEUIEHUS pealibHbIX 3aJlayu MPUKIIAHOTO XapaKTepa;

CBOOOJTHO OTIEPHPOBATH TOHATHSIMU: MOCJIEJOBATEIIFHOCTD, CIIOCOOBI 3aJ]aHUs
MOCJIETIOBATEIBHOCTEH, MOHOTOHHBIE M OrPAaHMYCHHBIC IOCJIEIOBATEIHHOCTH, IOHUMATh OCHOBBI
3apOXKJACHHUS MATEMAaTUYCCKOIO aHAJIN3a KaK aHaIHn3a OCCKOHEUHO MaJIbIX;

CBOOOJ/IHO OTIEpUPOBATh MOHATUSMHU:  HENpPEphIBHBIE (YHKIIMH, TOYKH pa3pbiBa rpadmuxa
(YHKIMH, aCUMIITOTHI TpaduKa (QyHKIIHH;

CBOOOJIHO OIEPUPOBATH MOHATHEM: (DYHKIIMS, HENPEPhIBHAs HA OTPE3KE, MPUMEHSATH CBOMCTBA
HENPEPBIBHBIX (D)YHKIIWMIH JUI PEIICHU 3a/1a4;

CBOOO/HO OTIEpUPOBATh MOHITHAMU: TIepBas M BTOpasi MPOW3BOMHBIC (PYHKIIMH, KacaTelbHas K
rpaduky GyHKIHH;

BBIYUCIISATH TPOU3BOHBIC CYMMBI, IIPOU3BEICHHUS, YaCTHOTO M KOMITO3UIIMH JABYX (YHKIIUMN, 3HATh
MIPOU3BOHBIC 3JICMCHTAPHBIX (DYHKITHIA;

WCTIONIb30BaTh TEOMETPHUECKUHN 1 (PU3MUECKUI CMBICI IPOU3BOIHOM [Tl pelIeHus 3a1a4.

MHoecTBa U JIOTHKa:

CBOOOJIHO OTIEPUPOBATH OHATUSIMH: MHOKECTBO, OTICpaIlK HaJl MHOXKECTBAMU;

HCIIONIb30BaTh TEOPETUKO-MHOXKECTBCHHBIN ammapaT Ijs OMHCAHHUS pPEalbHBIX MPOIECCOB H
SIBIICHUH, TTPH PEIICHUH 32/1a4 U3 JPYTUX YYEOHBIX PEAMETOB;

CBOOOJ/IHO OTIEpUPOBATh MOHATUSMU: ONpEJEIICHHE, TeOpeMa, YpaBHEHHUE- CIIEJCTBHE, CBOHCTBO
MaTeMaTUIeCKOTO O0BEKTA, JOKA3aTEIhCTBO, PABHOCHILHEIE YPAaBHEHHUS U HEPABCHCTRA.

K koHIly 0o0y4eHHs BO 2-M MOJYrOAMHM OOYYAIOIIMHACS TMOJYYHT CICAYIOIIUE MPEIMETHBIC
pe3ynbTaThl MO OTJENBHBIM TeMaM QeaepalibHONi pabodeil mporpaMMbl yd4eOHOTO Kypca «Anrebpa u
Havaa MaTeMaTHYCCKOTO aHAIN3ay:

Yucia 1 BBIYUCIICHUS:

CBOOOJIHO ONEPUPOBATh MOHATHAMM: HATypajbHOE M ILIEJI0€ YMCIO, MHOXKECTBA HATYPAJIbHBIX U
LEJIbIX YUCEIN, UCHOIb30BaTh NMpU3HAKU AenuMoctd nensix yucen, HOJl u HOK naTypanbHbIX yucen s
pelieHus 3a1a4, IpUMEHITh alroput™ EBkinna;

CBOOOJIHO OIEPHPOBATh IMOHATHEM OCTAaTKa IO MOJYJIIO, 3alKChIBAaTh HATypalibHbIC YHUCIIA B
Pa3TUYHBIX TTO3UITMOHHBIX CHCTEMAaX CUHCIICHUS;

CBOOOJ/IHO OIEPHUPOBATh MOHSATUSMH: KOMILIEKCHOE YHCIO U MHOMXECTBO KOMIUIEKCHBIX YHCEN,
MPEJICTABIATh KOMIUICKCHBIE YHUCIIAa B alreOpanveckodl W TPUTOHOMETPHUYECKOW (opMe, BBIIOIHSATH
apudMeTUYECKUE OepaIlii ¢ HUMH U H300pa)kaTh Ha KOOPIUHATHOM IJIOCKOCTH.

YpaBHEHUS U HEPABEHCTBA!

CBOOOJ/IHO OIEPHPOBATh TMOHATHSIMH: HPPALNMOHAIBHBIC, MOKa3aTelbHbIE U JIOTapu(MUYCCKHE
HEPaBEHCTBA, HAXOJUTh UX PEIICHUS C TOMOILBIO PABHOCUIIBHBIX IEPEXO0JIOB;

OCYILIECTBJISTh OTOOp KOpPHEW MNpH PEIIeHWHd TPUTOHOMETPUYECKOI'O YpaBHEHHUS; CBOOOIHO

OIIE€pHUPOBATH MMOHATUEM TPUT'OHOMETPUUCCKOE HEPABCHCTBO, IPUMCHATH



HeoOxoanMbIe (OPMYJIBI IS PEIICHUS] OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO OMNEpHPOBaTh MOHITHUSAMH: CHCTEMa M COBOKYHNHOCTH YPaBHEHMH M HEPaBEHCTB,
PaBHOCHJIBHBIE CHUCTEMBI W CHCTEMBI-CIEJCTBUS, HAaXOAMTh PEILICHUS CUCTEMBI W COBOKYIHOCTEH
panroOHANIbHBIX, HPPALMOHAIBHBIX, IOKA3aTEJIBHBIX U IOTapU(PMUUECKUX YPABHCHUN U HEPABEHCTB;

pemaTb ~ palMOHANbHBIE,  HMPPALMOHAIBHBIE,  IIOKa3aTelbHblC, JIOTapupMHUUECKHE U
TPUTOHOMETPUUECKUE YPAaBHEHHUS U HEPABEHCTBA, COJACPIKALINE MOIYIN U MTapaMeTpPhl;

NPUMEHSTh TpadUuecKue METOIBl U pelleHHS YpaBHEHHH W HEpaBEHCTB, a TaKkkKe 3agad C
napamMeTpamu;

MOJIEJINPOBAaTh peajbHble CUTYyallUd Ha S3bIKE aJIreOpbl, COCTABIATH BBIPAKEHUS, YPaBHEHHUS,
HEpaBEHCTBA U X CHUCTEMBI IO YCIIOBHUIO 3aJauH, HCCIIEAOBATh MOCTPOCHHBIE MOJIENN C UCTIOB30BAHUEM
amnmapara anreOpbl, HHTEPIPETHPOBATh MOJyYSHHBINH Pe3yJIbTar.

OyHKINUN U TpaduKu:

CTPOUTH I'paMKN KOMIIO3UINHU (PYHKIMHA C IIOMOLIBIO JIEMEHTAPHOI'O MCCIEIOBAaHUI M CBOWCTB
KOMITO3UIIMHY JABYX (YHKIIHIA;

CTPOUTH TEOMETPHUECKIE 00pa3bl ypaBHEHUH M HEPABEHCTB Ha KOOPIUHATHON IIOCKOCTH;

CBOOOJHO ONEPHPOBATh MOHATHAMHU: TpadUKH TPUTOHOMETPUYECKHX (GYHKLUUH; HPUMEHSTh
GbyHKLIUM U1 MOAETUPOBAHUS U UCCIIEJOBAaHMUs PEaIbHBIX MPOLIECCOB.

Hauana maremarnueckoro aHanusa:

WCTIONB30BaTh MPOU3BOJHYIO TS KCCIIEOBaHUs (PYHKIIMH HA MOHOTOHHOCTD U 9KCTPEMYMBI;

HaXOIUTh HauOoOJbIlIce ¥ HAUMEHbIIIee 3HaUeHNUsI (PYHKLIMU HENPEPHIBHOM HA OTPE3KE;

HCIOJIb30BaTh IPOU3BOAHYIO TSl HAXOXKIEHHS HAWTYUIIErO PEIeHHUS B IPUKJIAAHBIX, B TOM YHCIIE
COLMANILHO-DKOHOMHYECKHUX, 3a/lauax, JUIsl ONpelielieHHs CKOPOCTH M YCKOPEHHs Mpoliecca, 3alaHHOTO
(hopmyJioii nik rpaduKoMm;

CBOOOJHO OIEPHUPOBaTh IMOHATHSMM: IEPBOOOpA3Hasi, ONpPEACIEHHBIH WHTErpall, HaxOOUThb
nepBooOpa3HbIe AIEMEHTAPHBIX (PYHKINH M BRIYHCIATh HHTETpa 1o (hopmyire HetoTona-Jleiioama;

HAXOJUTb IUIOIIA/N TUIOCKUX QUTYD ¥ 0OBEMBI TEJ C MOMOIIBIO0 HHTETpaa;

UMEThb TMpPEACTABIICHHE O MAaTEeMaTHYEeCKOM MOJCIMPOBAaHMM HA TPUMEpPE COCTABICHUS
nmud hepeHInanbHBIX YpaBHEHHUIA,

pemiaTh TNpUKJIaAHBIE 337a4d, B TOM YHCJIE COLMAIBbHO-3KOHOMHYECKOT0 U (PU3NUECKOTrO
xXapakTepa, CpeACTBaMHU MaTeMaTHYECKOTO aHAIN3a.

[IpenMeTHBIe pe3ybTAaTHl MO OTMENBHBEIM TeMaM ydeOHoro kypca «l eomempusnyn. K xonmy 1
MOJTYTOTNST O0YUAIOIIHIACS HAYIUTCS:

CBO6OI[HO OICpUpoOBaTh OCHOBHBIMU IIOHATHAMU CTCPECOMETPUHN TIPU PCIICHUM 3ala4 U
IIPOBEICHUM MATEMAaTUUECKUX PACCYKICHHH;

MIPUMEHATH aKCHOMBI CTEPEOMETPHUH U CIISIICTBUS M3 HUX IPU PEIICHUN T€OMETPUIECKHX 3a/1a4;

KJIACCU(UIMPOBATh B3aUMHOE pACIIONIOKEHHE TIPAMBIX B TPOCTPAHCTBE, IIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEH B MPOCTPAHCTBE;

CBO6OI[HO OINEpHUPOBATH MMOHATUAMHU, CBA3AHHBIMU C YIJIaMU B IIPOCTPAHCTBE: MCXKAY IIPSAMBIMU B
MPOCTPAHCTBE, MEXYy NPAMOU U TNIOCKOCTHIO;

CBOOOJIHO OTIEPUPOBATH OHATUSAMHU, CBI3aHHBIMH C MHOTOTPaHHUKAMU;

cBOOO/IHO pacTio3HaBaTh OCHOBHBIE BHIbI MHOTOTPAHHUKOB (TIPU3Ma, MHPaMH/IA, IPSIMOYTOJIbHBIH
nmapajuieenunen, Kyo);

KJIACCU(UIMPOBATh MHOTOTPAHHUKH, BBIOMpas OCHOBAaHUS IS KJIacCU(UKAIMU; CBOOOJHO
ONEPUPOBATH NOHITUSIMH, CBSI3aHHBIMU C CEUEHHEM MHOTOTPAHHUKOB IIIOCKOCTBIO;

BBITIOJTHS T TTapaJUIebHOE, ICHTPATBHOE K OPTOTOHAILHOE MTPOSKTHPOBaHKE (PUTYp Ha TUIOCKOCTb,

BBITIOJTHATH N300pakeHns (GUTYp Ha TIOCKOCTH;
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CTPOHUTH CEYEHHS MHOTOTPAaHHUKOB Pa3UYHBIMH METOJaMH, BBHITIONHITH (BBIHOCHBIE) IIJIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUI CBEPXY, COOKY, CHH3Y;

BBIYUCIISTH TUIOIIAAN MIOBEPXHOCTEH MHOTOTPaHHUKOB (TIpU3Ma, THPaMUAa), TeOMETPUIECKUX Tell
¢ mpuMeHeHneM (HopMyIT;

CBOOO/HO OTEPHPOBATh MOHSATHAMH: CHMMETPHS B IPOCTPAHCTBE, IEHTP, OCh W IUIOCKOCTH
CUMMETPUH, LUEHTP, OCh U INIOCKOCTh CHMMETPUHU (PUTYPBHI;

CBOOOJHO  ONEpUPOBATh  MOHSATHAMH, COOTBETCTBYIOIIMMH  BEKTOpaM M KOOpJAMHATAM B
MIPOCTPAHCTBE;

BBITIONHATH JEHCTBHUS HAJ BEKTOPAMU;

pelaTh 3a1a4M Ha T0Ka3aTeIbCTBO MAaTEMaTHIECKUX OTHOIICHUH 1 HaXO0KACHUE TE€OMETPUIECKUX
BEJIMYHH, TPUMEHSISI H3BECTHBIE METOABI IPY PELICHUH MaTeMaTHYECKUX 33124 TIOBBIIIEHHOTO W BBICOKOTO
YPOBHSI CIIOKHOCTH;

MIPUMEHATH MPOCTEUIIE IPOTPAMMHBIE CPEICTBA M AIIEKTPOHHO- KOMMYHHUKAITMOHHBIE CUCTEMBI
NIPY pelICHUH CTEPEOMETPHUYECCKHX 3aa4;

W3BJICKaTh, IPEOOPa3OBbIBATh M MHTEPIPETHPOBATH  WHPOPMALUIO O MPOCTPAHCTBEHHBIX
TeOMEeTPHUYECKUX (DUTYpax, MPEJICTABICHHYIO Ha YepTeKax M PUCYHKAX;

MIPUMEHSATH ITOTyIeHHBIC 3HAHMSI Ha IPAKTHKE: CPAaBHUBATh U aHATM3UPOBATH PEeabHBIE CUTYAIUH,
NPUMEHATh U3y4YCHHBIC TOHATHS B TPOIECCE IMOWCKA pEIICHHs MaTeMaTHYeCKH c(HOpMYIHMpOBaHHON
po0JIeMbl, MOICTTHUPOBATH PeabHbIC CUTYaIlUH Ha SI3BIKE TEOMETPHHU, HUCCIIE0BATh TIOCTPOSHHBIE MOJIEITU
C WCIIONB30BAHHEM TE€OMETPHUECKUX TOHSATHH W TEOpeM, ammapara anreOphl, pemaTh MPaKTHIEeCKHe
3a/1a4¥, CBA3aHHbIE C HAXOXKIEHHUEM T€OMETPUIECKIX BEIIHYHH;

UMETb TIpE/CTaBlIeHUS OO0 OCHOBHBIX JTalax pa3BHTUS T'€OMETPHHM KaK COCTaBHOW YacTu
(byHaaMeHTa Pa3BUTHUS TEXHOJIOTHH.

K koHIty 2 momyroaus 00yJaronuiicss HayqauTcs:

CBOOOJIHO ONEpUPOBATh TMOHATHAMH, CBSI3aHHBIMH C IIMHAPUYECKONW, KOHUYECKOH W
chepruecKoil MOBEPXHOCTAMH, OOBACHATH CIIOCOOBI TIOJTYUYCHHUS,

OTIEPHUPOBATh TOHATHSMH, CBSI3AHHBIMU C TEIaMHU BPALICHUS: LWIMHIPOM, KOHycoM, cepoit u
mapom;

pacrno3HaBath Telna BpanleHus (IITHHAD, KOHYC, chepa U map) U 0ObACHATH CIIOCOOBI MOTyYeHUS
TeJ BpallCHUS;

KJ1accu(UIMPOBATh B3aUMHOE PACTIONIOKEHHE Chephl U INTIOCKOCTH;

BBIYHCIIATh BEIMYMHBI DJIEMEHTOB MHOTOTPAHHHMKOB M TEJ BpaIlleHUs, OOBEMBI W TUIOMIAAH
MMOBEPXHOCTEH MHOTOTPAHHUKOB U T€J BPAIICHUS, TEOMETPHUECKUX TN C IpUMEHeHHEeM (hOpMYIT;

CBOOOJIHO ONEPUPOBATH TOHATUSIMH, CBS3aHHBIMA C KOMOWHAIMSMHM TeNl BpalleHUs U
MHOTOTPaHHUKOB: MHOTOTPaHHHUK, BITUCAHHBIN B chepy ¥ OMHMCAHHBIH 0KOJIO cdepsl, cdepa, BIUCAHHAS B
MHOTOTPaHHWK WJIH TEJO BpPaICHHS,

BBIYHCIIATH COOTHOIIEHHSI MEX/TY TUIOMIAISIMH MTOBEPXHOCTEH N 00hEMaMH MOTOOHBIX TEI;

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

W3BJIEKaTh, HHTEPIPETUPOBATH U NMPEOOPa30BBIBATh HHPOPMALIUIO GUTypax, IPEACTABICHHYIO Ha
YyepTekax 0 NPOCTPAHCTBEHHBIX TEOMETPHUECKUX U PUCYHKAX;

CBOOOJTHO OTIEpPUPOBATH TIOHITHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHSITH OTIEPAIUU HaJl BEKTOPAMU;

3aJaBaTh INIOCKOCTh YPaBHEHHEM B JIEKaPTOBOM CHCTEME KOOPAMHAT;

pelmaTb reoOMEeTpUYECKUE 3a/la4d Ha BBIYMCICHHE YIJIOB MEXIY MPSIMBIMA U IUIOCKOCTSIMH,
BBIYUCIICHHE PACCTOSHUH OT TOYKH JIO IJIOCKOCTH, B IEJIOM, HA IPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO

MeTO/Ia TP PEIICHUH;
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cBOOOIHO OTIEPUPOBATH TTOHATUSIMH, CBSI3aHHBIMU C JIBUKEHHEM B ITPOCTPAHCTBE, 3HATH CBOIICTBA
JIBIDKCHUI,

BBITIOJHATh M300pa)KCHUSI MHOTOTPAHHUKOM M TEJ BpAlICHHS P MapajUIeIbHOM IEPEeHOCE,
[EHTPATbHONH CHMMETPHH, 3€PKANBHON CHMMETPHH, NPU TOBOPOTE BOKPYT TMPSMOU, MPeoOpa3oBaHUs
oI00us;

CTPOUTHh CEYCHHS MHOTOTPAHHUKOB W TEJ BpAIICHUSA: CEUYCHUS IWIMHApPA (MapaJuielibHO U
MIEPIICHUKYJISIPHO OCH), CEUYCHHUS KOHYyca (MapajuieIbHOE OCHOBAaHUIO M TPOXOJIAIICE Yepe3 BEPIIUHY),
CEYeHHS 1Iapa;

WCTIONB30BaTh  METOABl TOCTPOEHHUS CEYEHWi: METOJ CIIEZIOB, METOJl BHYTPEHHETO
MIPOEKTUPOBAHHUS, METO/I IEPEHOCA CEKYIIEH TIOCKOCTH;

JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHMUS;

MIPUMEHATH TeoMeTpHyYecKue (haKThI ISl PELISHHS CTEPEOMETPUUISCKUX 3a/1a, TPEATIONIararoIInX
HECKOJIbKO IIIar0B PEIeHIs], CITH yCIIOBHSI MPUMEHEHHUST 33/IaHbl B IBHOUM M HESIBHOU (hopme;

peuIaTh 3a/1a4u Ha JOKa3aTeIbCTBO MATEMAaTUYECKUX OTHOLIEHUH U HAXOXKICHUE TEOMETPUICCKUX
BEJIMYUH;

MIPUMEHATH MMPOTPAMMHBIE CPEACTBA M AIEKTPOHHO-KOMMYHUKAITMOHHBIE CHCTEMBI TIPU PEIIEHUN
CTEepEeOMETPHYECKUX 3a/1aY;

MNPUMCHATH IIOJTYYCHHBIC 3HaHWA Ha IPAKTUKE: CpaBHUBATH, AHAJIM3UPOBATL W OLCHUBATDH
pCaJIbHBIC CUTYyalluH, IPUMCHATh U3YUCHHBIC ITOHATUA, TCOPEMEI, CBOMCTBA B IMpoHecCe MOrCKa pCUICHUA
MaTeMaTH4ecKd  C(OpPMyIMpPOBaHHOW  MPOOJIEMBI, MOAETHPOBATH pEaTbHBIE CHUTYAIlMH Ha S3bIKE
TEOMETPHH, UCCIIEIIOBAThH MMOCTPOSHHBIC MOJICIH C HCIIOJIb30BAHUEM T€OMETPUICCKUX TIOHATHH U TEOPEM,
amnmapara anreOphl, pelaTh MPaKTHUSCKUE 33/Ja41, CBSI3aHHBIC C HAX0XKICHUEM T€OMETPHUUCCKHUX BEITMYUH;

HUMETL NPCACTABICHUA 06 OCHOBHBIX 3JTallaX pasBUTUA T'COMETPUU KakK COCTaBHOM YacTH

(byHAaMeHTa Pa3BUTHUS TEXHOJIOTHH.

[IpenmerHble pe3ynbTaThl MO OTACIHBHBIM TeMaMm YyueOHOro paszzaena «Bepoamnocms u
cmamucmuxay. K xonity 1 nomyroans o0y4aronuiicss HAyYUTCs:

CBOOOJ/IHO OIIEPUPOBATH MOHATUSAMU: Tpad, TUIOCKUH Tpad, CBA3HBIA rpad, mMyTh B rpade, Ienb,
LUK, JEPEBO, CTENEHb BEPIIHUHBI, JEPEBO CIYYANHOTO 3KCIIEPUMEHTA;

CBOOOJIHO ONEPUPOBATH TOHATUSMH: CIy4YalHBIH SKCIEPUMEHT (OMBIT), CIydaliHOE COOBITHE,
3JIEeMEHTapHOE CiIydaifHoe cOObITHE (3JEMEHTAPHBIN MCXO/) CIy4aifHOTO OIbITa, HAXOJUTh BEPOATHOCTH
COOBITHI B OIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSAMU;

HaXoIuTh U (OPMYIHPOBATh COOBITHA: MepeceueHue, O0beANHEHNE JAaHHBIX COOBITHI, cOOBITHE,
MIPOTUBOIIOJIOKHOE JAHHOMY, UCTIOIb30BaTh AUarpaMMBbl Jiljiepa, KOOPIWHATHYIO MPSMYIO ISl PeIIEeHUs
3aj1a4, MOJIb30BaThC (POPMYIION CIIOKECHHUSI BEPOSTHOCTEH JUIS BEPOSTHOCTEH NBYX M TpeX CIy4YalHBIX
COOBITHIA;

ONEpUPOBaTh MOHATHAMHU: YCIOBHAs BEPOATHOCTb, YMHOXXEHHE BEpOSATHOCTEH, HE3aBHCHMBIC
COOBITHS, JEPEBO CIyYAWHOTO SKCIEPHUMEHTa, HAXOJHUTh BEPOSITHOCTH COOBITHI C MOMOIIBIO MpaBHiIa
YMHOXEHHS, JepEeBa CIyJaiiHOTO OIbITA, UCIIOJIB30BaTh (POPMYJTY TIOJIHON BEepOsSTHOCTH, (hopMyiy baiieca
NIpY PELICHUH 3a]ad, ONPEessiTh He3aBUCUMOCTh COOBITHH 1O (OpMyJIe U [0 OpraHU3aluy CIIy4aiHOTo
9KCIIEPUMEHTA;

MPUMEHSTh W3yYeHHbIE KOMOMHATOPHBIC (OPMYIBI JUIS MEPEUHCICHUS DIIEMEHTOB MHOXECTB,
AJIEMEHTAPHBIX COOBITUH CIy4aifHOTO OIBITa, PENICHHUS 3a/1a4 110 TEOPUH BEPOSTHOCTEH;

CBOOOJIHO ONEPUPOBATH MOHATHUAMU: OMHAPHBIN CIy4ailHBIN ONBIT (MCTIBITAHUE), YCIIEX U HEY1aua,
HE3aBUCHUMBIE HCIBITAHNUS, CEPUS UCTIBITAHUH, HAXOAUTH BEPOSITHOCTU COOBITHIA: B CEPUHU UCTBITAHUH /10
MepBOro ycrexa, B CEpUU UCIBITAHUK BepHyIuTH, B OMBITE, CBA3aHHOM CO CIy4allHBIM BBEIOOpOM W3

KOHEYHOU COBOKYIIHOCTH;
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CBOOOHO ONEpPHPOBATH IOHATHUAMM: CIydaiiHas BEIMYHMHA, paclpeleieHHe BEpOSTHOCTEH,
auarpamMma pacupenesieHus, OuHapHas ciydaiiHas BeJIMYMHA, T'€OMETPHYECKOe, OWHOMHAIBHOE
pacrpeneneHue.

K xoHIty 2 momyroaust 00yqaroniuiicss HayqIuTcs:

OIIepHPOBATH MOHATHSIMH: COBMECTHOE PacIpe/ie]IeHUe ABYX CIyJYaiHbIX BEJIHMYHH, HCIIOJIB30BaTh
TaOJIMIy COBMECTHOTO paclpeesieHHs IBYX CIIyYailHbIX BEIMYHH JUTS BBIICTICHUS paclpeieICHuUs KaXK 101
BEJIMYMHBI, ONPEeNICHNs] He3aBUCUMOCTH CITyYaifHbIX BEJMYHH;

CBOOOIHO OIEPUPOBATH IOHATHEM MAaTEMaTHYeCKOTO OXHIAHUS CIydalHOW BEIMYUHEI
(pactipeseneHus), MPUMEHATh CBOMCTBAa MaTEMAaTHYECKOTO OXKUIAHMS MPU PELICHUH 3a/1ad, BBIYHCIATH
MaTeMaTH4YecKoe OKuAaHHe OWHOMHAIBLHOTO M T€OMETPUYECKOro pacipeeieHHH;

CBOOOJTHO OTIEPUPOBATh MOHATUSIMHU: JUCTIEPCHUS, CTAHAAPTHOE OTKJIOHEHHE CITy4aitHOHN BETMYMHBI,
NPUMEHSTH CBOHCTBA ANUCTICPCHH CITyJailiHOHN BEITMYHMHBI (pacTpeaeIeH s ) TP peIIeHNH 3a/1a4, BEIYUCIATh
JMCIIEPCHIO M CTaHIAPTHOE OTKJIIOHEHHE T€OMETPHUYECKOTO U OMHOMHUAIIBHOTO PacTIpeaeIeH ]

BBIYUCIISITH BEIOOPOYHBIE XaPaKTEPUCTUKU MO JAHHOW BBIOOPKE M OLIEHHBATH XapaKTEPUCTHUKU
TeHEepaIbHOM COBOKYMHOCTH JAaHHBIX 110 BBIOOPOYHBIM XapakTepucTHKaM. OleHHBaTh BEPOATHOCTU
COOBITHII H  TpPOBEPATh TPOCTEHIINE CTATUCTHYECKWE THUIOTE3bl, MOJNB3YACh H3YYCHHBIMHU
pacnpeneneHUsIMH.

1.2.4. B pe3ynprate OCBOCHUS YyYeOHOW JTUCIMILIMHBI OOydYaromIuecs JO0/DKHBI OBJIAACTh
CJICAYIOIIMMH OOLIMMHU U MPO(ECCHOHATBHBIMI KOMIIETCHIUMHU:

OK 03. IInanwmpoBaTh W peanw30BBIBATH COOCTBEHHOE MPO(MECCHOHANBHOE W JIMYHOCTHOE
pasBUTHE, IPEANPUHUMATENLCKYIO IESTEIHLHOCTD B MPO(EeCCHOHATIBHOM chepe, UCTIONB30BaTh 3HAHUS 110
(bMHAHCOBOW TPAaMOTHOCTH B Pa3IMYHBIX )KU3HEHHBIX CUTYAIHSIX;

I[IK 2.2. PaccuumThiBaTh M aHAJIU3UPOBATh JIOTUCTUUYECKUE H3ACPKKH B MPOU3BOACTBE H
pacIpeneneHuu.

OpueHTaius Ha OyAYIIYIO MPOPECCHOHATBHYIO IEITSIIEHOCTh 00SCIICUNBACTCSI BLIOOPOM
TEM TEMATHYCCKOI'O IlJIaHa Kypca, BI)I60pOM MCTOOOB IMpEroaaBaHrsA W OLCHKU PE3YJILTATOB
OCBOCHHS Kypca, BKIIOYAIOIUX (DOPMUPOBAHUE U OIEHKY MPAKTHYECKOTO OIbITa MPUMEHEHUS
3HaHU{ ¥ HAaBLIKOB B y‘~I€6HI>IX, yqe6HO-HpO€KTHBIX U COOMAJIBHO-IPOCKTHBIX CHUTYallUAX
Oynyuieit mpohecCuoHaTbHOM eI TEIbHOCTH.

2. TEMATHYECKOE IIJIAHUPOBAHUE W COJEPKAHME YUYEBHOI
JUCLUILIMHBI (KYPCA)

2.1. O0beM yueOHOI TMCcUMIIMHBI (Kypca) U BUABI Y4eOHOil padoThI
2.1.1 O0bem yueOHOH TUCHMILINHBI M BUAbI y4eOHOii padoThl (0uHOi (hopma)

Bun yuebnoi paboThl KonnuectBo wacos
O06bem yueOHoM paboThI (BCEro) 232
O6bem yueOHOM paboOThl O0ydYalOIMMXCA BO B3aUMOJCUCTBUH C 232

npenoaBaTesieM (BCero)

B TOM YHCIJIC:

JIEKIUU 116
NpaKTUYECKHUE 3aHATHs (CEMUHAPBI, 1Ta00paTOPHBIE 3aHATH) 116
nabopaTopHble paboThI He npenycmotpeno
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NunuBuayanbHbIN IPOEKT He npenycmorpen

CamocrositenpHas pabota o0ydaronierocs (BCero) He npeaycmotpeno

[IpomexyTouHas aTTecTanus OK3aMeH

2.1.2. O0bem y4eOHOM AUCHHMILVINHBI U BUbI Y4eOHOH padoThl (3a0uHast popma)

Bun yue6HO# paboThI KonnuectBo yacos
O06beM yueOHOM paboThI (BCETO) 232
O6bemM y4eOHOM paboOThl OOy4YaKIIMUXCSA BO B3aMMOJCUCTBHH C 24

npenoaaBaTesieM (BCero)

B TOM 4HUCJIC:

JIEKIIAU 14
MPAKTUYECKHE 3aHITUS (CEeMUHAPBI, Ta00paTOPHBIC 3aHSTHS) 10
nabopatopHbie pabOThI He npenycmotpeno
WuauBuayalbHbII IPOSKT He npenycmotpen
CamocrositensHast paboTta oOy4arorierocs (Bcero) 208
[IpomexyTouHas aTTecTanus DK3aMeH

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

C0OO0.01.04 MaTemaTuka

HaunmenoBanue
pa3zesioB U TeM

Coaep:xkanue yueOHOro MaTepuasia, JjadopaTopHble padoThl U NPAKTHYECKHE
3aHATHSA, CAMOCTOSAITEbHAS padoTa 00y4yaloluXxcs, Kypcopasi padbora (IpoeKr),
AKTHBHbIE U HHTEPAKTUBHBbIE (DOPMBI 00YUEHUSA

Pasnea 1. Anredpa u HayaIa MaTEeMATHYECKOr0 AaHAIU3A

Tema 1. Uncia n
BbIYHCJIEHHUS

Coaep:kaHue TeopeTU4YeCKUX 3aHATHIA:

Pammonansaeie gncna. OOBIKHOBEHHEIC U ISCATHYHBIE POOH, IPOLIEHTHI, 0eCKOHEUHBIE
nepronuieckue apoou. [IpuMenerne 1poOeit 1 MPOIEHTOB I PEIICHHS MTPHUKIIAIHBIX
3aj1a4 U3 pa3IMYHbIX OTpacieil 3HaHUN U peabHOU KU3HHU.

JelicTBuTenbHbIe Ynca. ParmoHansHbe M HppalMoHaIbHbIE Yucaa. ApudmMeTnueckue
ONepanuy C JeHCTBUTEIBHBIMH 4YHcIaMH. MoIynb NeHCTBUTENBHOIO YHCIA U €ro
cBoiicTBa. [TpuGnmxE€HHBIE BRIYHCICHUS, NMPaBWia OKPYTJICHHUS, NPUKHIKA U OLEHKA
pe3yJibTaTa BIYUCIEHUH.

CreneHp ¢ 1ensIM mokasateneM. buHoMm HeroToHa. Mcmonp3oBaHne MOIXOASIIEH
(GopMBI 3ammCH JACHCTBUTENBHBIX YHCEN IS pEHICHHS MpPaKTUISeCKUX 3amad |
MpEICTaBIECHUS TaHHBIX.

ApudMeTrnueckuii KOpeHs HATYpaILHOW CTETICHH U €r0 CBOMCTBA.

CreneHp ¢ palMOHAIbHBIM ITOKA3aTeleM M €€ CBOWCTBA, CTENEHb C JACUCTBUTENbHBIM
[10Ka3aTeJEeM.

Jlorapudm umcia. CpoiicTBa jorapudma. JecsITHIHbIC W HATypalbHBIC JOTapU(PMBI.
CuHyc, KOCHHYC, TAHT€HC, KOTAaHT'€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC,

APKKOCHHYC M @PKTAHT€HC YHCIOBOTO apTyMEHTA.

Hatypansable u nensie uncna. [IpuMeHeHHe NPHU3HAKOB AETMMOCTH LEJNBIX YHCET,
HanOonpImmid o0utuit nenurens (nanee - HOJl) u HanMmenbiee obmiee kpaTHoe (janee -
HOK), ocTaTkoB 1o Moy:ro, anroputMa EBkimaa s pemeHust 3a1a4 B IeNbIX Yhciax.
KommnekcHple wmcna. AureOpandeckass M TpHroHOMeTpudeckas (opmbl 3ammcu
KOMIUIEKCHOTO 4Hcia. ApH(METHYEeCKHe OINepaluyd ¢ KOMIUIEKCHBIMH YHCIIaMU.
N300pakeHre KOMIUIEKCHBIX YHCEN HAa KOOPJIUHATHOM miockocTu. Popmyna Myaspa.
KopHu n-oii crenenu u3 KoMIIeKCHOro yucia. [IpuMeHeHre KOMIUIEKCHBIX YUCEI JUIs
pemeHust GU3NIECKUX U TEOMETPHYECKUX 3a/1a4.

Hatypansuble u nensle uucna. [IprMeHeHHE NPU3HAKOB AEIMMOCTU LENBIX YHUCED,
HanOonpImmid o0t nenurens (nanee - HOJl) u Hanmenbiee obrmiee kpaTHoe (janee -
HOK), ocTaTtkoB 11o MOAyJIi0, anroputMa EBKkinzaa uis pemeHus 3a1ad B HeJIbIX YUCTIaX.
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KommnekcHble wmcna. AnreOpandeckass ¥ TpPUrOHOMETpUuYecKas (DOPMBI 3amucH
KOMIUIEKCHOTO 4Hcia. ApH(METHYECKHE OINepalyuyd C KOMIUIEKCHBIMU YHCIIaMH.
N306paskeHre KOMIUIEKCHBIX YHiced Ha KOOpAUHATHON miockocTu. Popmyna Myaspa.
KopHu n-oii crenenn u3 KoMIuiekcHoOro yucia. [IpuMeHeHre KOMIUIEKCHBIX YUCeN IS
penieHust PU3NYECKUX U TeOMETPHYECKUX 3a/1a4.

Copep:xaHue NPaKTHYECKUX 3aHATHIA:

OmnpeneneHne MHOXXECTBA, K KOTOPOMY HPHHAIJICKHUT 4yuciao. JleiicTBus ¢ ApoOsamu.
Brruncenue abCcoNMOTHOW 1 OTHOCHTEIBHOH MTOTPEITHOCTH.

Pemienne 3aga4 ¢ MCIOIB30BAHKUEM JOJIEH M MPOLEHTOB. PelieHne 3a/1a4 Ha CIIOKHBIE
TIPOLIEHTHI.

Brrancnenue norapudmos. [IpeoOpazoBanne BRIpaXEHHUH, COAEPIKAIINX JOTapH(pMEL.
Brruncnenue creneneii u kopaeid. [Ipeodpa3oBanue BRIpaKeHUH, COASPKALIIX CTETICHA
1 KOPHH.

Tema 2. DyHKUMHU U
rpa¢guxku

ConepxxaHue TeopeTHYeCKHX 3aHATHIA:

@Oynkuus, cnocoOs! 3ananns GyHkuuu. B3zauMHo oOparnble ¢yHKImu. Kommosuius
¢ynkuuid. ['paduk pyHKIMH. DiIeMeHTapHbIe TpeoOpa3oBaHus Ipad@uKoB (QyHKIHA.
OOnacTp ompeneneHuss W MHOXKECTBO 3Ha4deHWH ¢yHkumu. Hymn QyHkumm.
[MpomexyTkn 3HaKomoctosiHcTBa. U&THhIe M HeuéTHble (yHkunu. [lepuoanueckue
¢ynkiun. [IpoMEeKYyTKM MOHOTOHHOCTH (QYHKIMH. MAaKCUMyMbl W MHHUMYMBI
¢ynkiuy. Hanbosplee 1 HanMeHblee 3Ha4eHus: QYHKIMU Ha TIPOMEKYTKE.
JluneliHas, KBajpaTHYHas ©  JpoOHO-MWHEHHas  QyHKOHH.  DeMeHTapHOe
HCCIIEIOBAaHNUE W IOCTPOCHHE UX IpaduKOB.

CrenenHas GyHKIMA ¢ HATypaJIbHBIM M LEJBIM MokaszaTeneM. EE cBoiicTBa u rpaduk.
CpoiictBa u Tpaduk KOpHS n-off CTENEeHH KaK (YHKOHH OOpaTHOW CTENCHH C
HaTypaJbHBIM [OKa3aTeJIeM.

[NokazatenbHas u orapudmMuueckast GQyHKIUH, X CBOWCTBA U rpaduKy.
Hcnonb3oBanue rpadhukoB GYHKIMN U PELICHHs] YPaBHEHHUH.

Tpuronomerpuueckass OKpY>KHOCTb, OIPEAEJICHHUE TPUIOHOMETPUYECKUX (DYHKLUH
YHCIIOBOTO apryMEHTa.

OyHKIMOHAIBHBIE 3aBHCUMOCTH B pEAIBHBIX Ipolleccax W sBIeHWsX. [ 'paduku
pEeaNbHBIX 3aBUCUMOCTEM.

I'padmk xomnozunun Gysxnuit. 'eomerpraeckue oOpa3sl ypaBHEHUH 1 HEPABEHCTB Ha
KOOPJIMHATHON INIOCKOCTH.

Tpuronomerpuueckne GpyHKINH, X CBOMCTBA U rPadUKH.

I'padmueckre mMeTonmsl pelmieHHss ypaBHEHHWH M HepaBeHCTB. | padudeckne MeTOmbI
pemeHus 3a7a4 ¢ mapaMmeTpaMu.

Hcnons3oBanne  rpadukoB  GYHKOMH AL WCCIENOBAHUS  INPOIECCOB H
3aBUCHMOCTEH, KOTOpble BO3ZHHMKAIOT IIPHU PpEIIeHWH 3aJad W3 JPYruxX Y4eOHBIX
MIPEAMETOB U peabHOM KU3HH.

Copep:xaHue NPaKTHYECKUX 3aHATHIA:

UccnenoBanue JMHEWHOH, KBaipaTuuHOW (YHKIMH W (QYHKUMHM 0OOpaTHOM
nponopunoHanbHOCTH. [locTpoeHue n uTeHune rpaguKoB (QyHKIUH.

Hccnenosanue CTENICHHOH, MIOKa3aTeNbHOM, sorapupMUIeCKOn u
TpuroHoMeTpuueckux GpyHkuui. [Tocrpoenue n urenue rpadukos QyHKIHH.

Tema 3. YpaBHeHus1 U
HepaBeHCTBA

Coaep:xkaHue TeopeTUYECKUX 3aAHATHIA:

ToxnectBa M TOXIECTBEHHBIE NpeoOpa3oBaHWs. YpPaBHEHHE, KOPEHb YPaBHEHHSI.
PaBHOCHUIIBHBIE ypaBHEHHs W ypaBHEHMs-cleICTBHs. HepaBeHCTBO, pelmeHne
HEepaBEeHCTBA.

OCHOBHBIE METOJBI DPEUICHUs MNENbIX W JAPOOHO-PAlMOHAIBHBIX YPaBHEHUH W
HepaBeHCTB. MHOTOWICHBI OT OJHOW IepeMeHHoi1. [lerienne MHOToYJIeHa Ha MHOTOWIEH
¢ ocratkoM. Teopema be3y. MuorouwneHsl ¢ 1eibiMu KoddduuueHtamu. Teopema
Buera.

IIpeoOpa3oBaHms YUCIOBBIX BBIPAXKEHHH, CONEPIKAITUX CTENIEHN U KOPHH.
WppanmonansHele  ypaBHeHHs. OCHOBHBIE METOABI PEIICHHS HPPANMOHATIBHBIX
YpaBHEHUH.

Iloka3aTenpHbIC YpaBHCHUA. OcHOBHEIE METOABI PEIICHUA MMOKA3aTCIIbHBIX ypaBHeHI/II\/’I.
[IpeoOpa3oBaHue BhIpaXXEHHUH, COJIEPIKAIINX JIOTAPH(PMBI.

Jlorapupmnueckue ypaBHeHUs. OCHOBHBIE METOJBI PELICHUS JIOTapU(YMUUECKUX
YpPaBHEHHUI.

OcHoBHBIE TpHrOHOMeTpHUeckue (opmyibl. [IpeoOpazoBaHre TPUTOHOMETPHUYECKHUX
BbIpaKeHUil. Penlienne TpUroHoMeTpHueCcKUX ypaBHEHHH.
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Pemenue cucteM JMHEHHBIX ypaBHEHHWH. MaTpuua CUCTEMBI JTHUHEHHBIX ypaBHEHHUI.
Onpenenurens MaTpUIbl 2X2, €r0 TEOMETPUUECKUI CMBICT M CBOICTBA, BBIUUCIICHHE
€ro 3HAYCHMSA, NPUMEHEHHUE OIpEeAeIMuTeNs M pELIeHUS CHCTeMbl JUHEHHBIX
YPaBHEHHUN.

Pemenne mnpuknagHeIX 3aad € [OMOINBIO CHUCTEMbI JIMHEMHBIX ypaBHEHMH.
HccnenoBaHue NOCTPOSHHOM MOJIENIN C TOMOILBIO MaTPHII U ONpeeTuTene.
ITocTpoeHne MaTeMaTHUECKUX MOJIETEH peaIbHOM CUTYallMK ¢ IOMOLIbIO YPAaBHEHUM U
HepaBeHCTB. IIpuMeHeHne ypaBHEHMH U HEPaBEHCTB K DPELICHHI0 MAaTEMaTHYECKHX
3a7a4 1 3a/1a4d U3 Pa3IMIHbIX 00IacTel HAyKH U peatbHON JKU3HH.

CucteMa M COBOKYNHOCTh ypPaBHECHWH W HEPaBEHCTB. PaBHOCWIIBHBIE CHCTEMBI H
CHCTEMBI-CIIEACTBUS. PaBHOCHIIBHBIE HEPABEHCTBA.

OT100p KOpHEH TPUTOHOMETPHUYECKUX YPABHEHUH C MOMOIIHI0 TPHUTOHOMETPHICCKOMH
OKpY>KHOCTH. PerieHue TpUroHoMeTpUIecKUX HEPaBEHCTB.

OCHOBHBIE METOABI PELICHUs] IOKa3aTEeJIbHBIX W JIOTapU(PMUUECKHX HEPABEHCTB.
OCHOBHBIE METO/IbI PELICHUS UPPALUOHATIBHBIX HEPABEHCTB.

OCHOBHBIE  METOJBl pELIEHHS CHUCTEM M  COBOKYHNHOCTEH pallMOHAJbHBIX,
UppalUOHAIBHBIX, TOKA3aTEIbHBIX U JIOTapu(MHUUYECKUX ypaBHEHHH.

YpaBHEHUsI, HEpaBEHCTBA U CUCTEMBI C ITapaMeTpaMH.

IIpuMeHeHHe ypaBHEHHH, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKHUX 33134 U
3a71a4 U3 Pa3IMIHBIX 00JIacTel HAYKH M PeasIbHOH )KU3HHU, HHTEPIPETANS ITOTYISHHbBIX
pe3ynbTaToB.

CucteMa M COBOKYNHOCTb YpaBHEHUII M HEPAaBEHCTB. PaBHOCHIBHBIE CHCTEMBI U
CHCTEMBI-CIIEACTBUS. PaBHOCHIIBHBIE HEPABEHCTBA.

OT160p KOpHEIl TPUTOHOMETPUUYECKHX YpPaBHEHHH C IOMOIIBIO TPUTOHOMETPHUUYECKOM
OKpY>KHOCTH. PerieHue TpUroHoMeTpUYeCKiX HEPaBeHCTB.

OCHOBHBIE METOABI PELICHHs] MOKa3aTeJIbHBIX W JIOTapU(PMUUECKHX HEPABEHCTB.
OCHOBHBIE METO/IbI PELICHNUS UPPALMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE ~ METOJBl  pELICHHSs CHCTEM M  COBOKYHMHOCTEH  pallMOHANbHBIX,
UpPaLUOHAJIbHBIX, TOKA3aTEIbHBIX U JIOrapu(hMHUUECKUX yPaBHEHHH.

YpaBHEHUs], HEPAaBEHCTBA U CUCTEMBI C TapaMETPaMH.

[IpuMeHeHne ypaBHEHHH, CCTEM U HEPABEHCTB K PEIICHUIO MAaTeMaTHYECKHX 33134 U
3a7a4 U3 Pa3IMYHBIX 00JIacTel HAYKH U peasbHOM )KU3HH, HHTEPIIPETals HOITy4YCHHBIX
pe3yIbTaToB.

Coaep:kanue NPAKTHYECKUX 3aHATHIA:

Pemenne anrebpanmdeckux ypaBHEHUH ¢ OJTHOH HEH3BECTHOH.

Pemenne nmokasaTenbHbBIX M JIOTapUPMUIECKIX YPaBHEHHH.

Pemenne anreGpanueckux HEPABEHCTB C OJHON HEM3BECTHON METO0M MHTEPBAJIOB.
Peuienne nmokasarenbHbIX U JIOrapUPpMUYECKIX HEPABEHCTB.

N306pakeHne yrioB Ha eAMHUYHON OKPYKHOCTH. BBIUncieHne CHHyCcoB, KOCHHYCOB,
TAQHT€HCOB M KOTAHTEHCOB YIJIOB C TIOMOIIBIO €AUHUYIHON OKPYXKHOCTH.
[Ipeobpa3oBaHne TPUTOHOMETPUIECKHUX BBIPAXKECHUH.

Pemenne TpUroHOMETpUYECKUX YPaBHEHHH U HEPABEHCTB.

Pemenne cucteM nMHENHBIX ypaBHEHUH ¢ ABYMS M TpeMs HEM3BECTHbIMU. Pemenue
CUCTEM HEJIMHENHBIX YpaBHEHUM.

Pewienune cucreM HEpaBEHCTB € OJIHOM HEU3BECTHOM.

Tema 4. Hayana Copep:xaHue TEOPEeTHYECCKHUX 3aHATHIA:
MaTeMaTH4ecKoro [MocnenoBarenpHOCTH,  CMOCOOBI  3ajaHMs  TocjiejoBaTenbHOCTed.  Merton
aHaJaM3a MaTEMaTU4eCKOM MHAyKIUH. MOHOTOHHBIE UM OrpaHMYEHHBIE MOCIEIOBATEIBHOCTH.

HcTopus BO3HUKHOBEHHS MaTeMAaTHYECKOT0 aHAJIN3a KaK aHaJIn3a 0ECKOHEYHO MaJlbIX.
Apudmernueckas HW TreoMeTpuyeckas mporpeccud. beckoHeuyHO ~yObIBaromas
reomerpuueckas mporpeccus. Cymma O€cKOHEUHO YObIBarolieil reoMeTpHUYecKoH
nporpeccun. JIuHeHbIi U 9KCIIOHEHMANIBbHBIM pocT. Yucno e. @opMyiia ClI0XKHBIX
MIPOIIEHTOB. Vcronp30BaHNe MPOTPECCHH AJIS PELICHUS PeaIbHBIX 3a1ad MPHUKIATHOTO
Xapakrepa.

HenpepoiBuble ¢yHKuMM M ux cBolicrBa. Toukm paspbiBa. AcHMNTOTH TpaduKoB
¢ynkiuid. CpoiicTBa (QyHKIMI HENPEPHIBHBIX HAa OTpe3Ke. MeTox WHTEpBaJIOB IS
peleHusl HepaBeHCTB. [IprMeHeHne CBOMCTB HENPEpPHIBHBIX (QYHKIHMH JUIA pEIICHHs
3ajau.

IlepBast n BrOpas mnpousBoAHble (QYHKIMU. OnpeneseHHe, TI'€OMETPUYECKHH |
(U3MYECKNI CMBICI IPOU3BOIHON. Y paBHEHHE KacaTeIbHON K rpaduKy QYHKIIHH.
[IpousBonHble 3ieMeHTapHBIX (GyHKUuH. IlpomsBogHas CyMMBI, NIPOM3BEICHN,
YaCTHOT'O ¥ KOMIO3HINH (PYHKITHIHA.
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[lpumeHneHnne mNPOM3BOAHOW K HCCIENOBaHMIO (YHKIMH Ha MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxkeHne HauOOJbLIEr0 W HAWMEHBILETO 3HAYEHUH HENpepbhIBHON
(YHKIMH Ha OTpe3Ke.

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

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0Opa3HbIX. [lepBooOpaszHbIe 37IeMEeHTapHBIX
¢yakunit. [IpaBuia HaX0XKICHHUS 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 nuddepeHnnanbHbIX YPaBHEHUI. MaremaTueckoe
MOJIEJIMPOBAHKE PEaJbHBIX MPOLIECCOB C MOMOIIBIO0 M dhepeHInalIbHBIX YpaBHEHHUI.

Copep:xaHue NPaKTHYECKUX 3aHATHIA:

HaxosxzaeHue nmpenenos nocie0BaTeIbHOCTEM.

Haxoxnenue npenenoB GpyHKUUH.

[Mounck nmpon3BoaHbIX hyHKIMHA. [ToMCcK TOUKM MUHUMYMa 1 MakCUMyMa (QyHKIIUH.
[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 Uil OINHCAHUS pPealbHBIX
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 IIOCTPOCHUH CTEPEOMETPUU: aKCHOMBI CTEPEOMETPHH
U CIIE/ICTBUS U3 HUX.

B3anMHO€ pacIooKeHne IPSAMBIX B IPOCTPAHCTBE: NIEPECEKAIONIUECS, TIapallIeIbHbIE
U CKpeIIMBarouecs npsamsele. [Ipu3HaKy CKpeluBarOInuXCs IPSIMBIX.
[NapannenbHOCT NPSAMBIX U TNIOCKOCTEN B MPOCTPAHCTBE: NapalIeNIbHbIE IIPSMBIE B
MIPOCTPAHCTBE, MaPAILIENBHOCTb TPEX NPSAMBIX, MAPaIENbHOCTD NPSMON M IIIOCKOCTH.
[MapannensHoe 1 HIEHTpaIbHOE ITPOEKTHPOBaHKE, H300paxenue ¢puryp. OCHOBHbIE
CBOMCTBA MapajIeIbHOTO MPOeKTHpOoBaHus. V300paxkeHne Gpuryp B napauieabHONU
MIPOEKIUH. YTIIbI C COHANPABIECHHBIMU CTOPOHAMH, YTOI MEXY MPSIMBIMH B
npocTpaHcTie. [lapamieabHOCTh IIIOCKOCTEN: MapaenbHble INIOCKOCTH, CBOMCTBA
napajuieNibHbIX 1IockocTel. [Ipocreiinme npocTpancTBeHHbIE (GUTYPBI HA IIOCKOCTH:
TETpadIp, NapajeenuIe, IOCTPOCHUE CEYEHUH.

[lepreHANKYIAPHOCTD MPSIMOH U IIIOCKOCTH: NEPIICHANKYIISPHBIC IPSIMbIE B
HPOCTPAHCTBE, MIPSIMbIE MapajIeNIbHbIE U IEPIICHANKYIJIIPHbIE K IIIOCKOCTH, MIPU3HAK
NEPNEHIUKYJIIPHOCTU IPSIMOM U INIOCKOCTHU, TEOPEMA O MPSIMOM NEPIEHIUKYIISIPHOI
m1ockocTu. OpToroHanbHOe MpoekTupoBanue. [lepneHauKymsp 1 HaKJIOHHBIE:
paccTosiHKE OT TOYKH A0 MIIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 MIOCKOCTH, IPOEKIUL
(Urypbl Ha MIOCKOCTh. [lepreHUKyYIIPHOCTD INIOCKOCTEH: IPU3HAK
MEPIEeHANKYIAPHOCTH ABYX IIOcKocTell. TeopeMa o Tpéx nepneHIuKyIspax.

VYIB! B IPOCTPAHCTBE: Yol MEKAY NPSIMON U IMIOCKOCTBIO, IBYTPAHHBIN Yo,
JIMHEWHBIN Yyroa ABYrpaHHOrO yria. TpéxrpaHHslil © MHOrOrpaHHbIe yribl. CBONCTBa
IUTOCKUX YTJIOB MHOTOTPaHHOTO yriia. CBOWCTBA IJIOCKUX U IBYTPAHHBIX YTJIOB
TpEXrpaHHoro yrna. TeopeMbl KOCHHYCOB U CHHYCOB JUIsl TPEXTPAHHOTO yTJIa.

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 MOJHAS MOBEPXHOCTH MPU3MBI.
[Mapannenenunen, npsIMOYroJabHbIN Napaelenunes] 1 ero ceoiictsa. Kparuaiimue
IIyTU HAa NOBEPXHOCTU MHOrorpanHuka. Teopema Ditepa. IlpocTpaHcTBEHHAs TeopeMa
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[Mudaropa. [Tupamuaa: n-yrosipHas mupamMuaa, MpaBUIbHas U yCceUEHHAss NUPAMUJIBL.
CaoiicTBa pédep U OOKOBBIX rpaHel MpaBWIbHON nupamusl. [IpaBuibHbIE
MHOTOTPaHHMKH: IPaBUIbHAS MPU3Ma U IIPaBUIIbHAS MHUPAMUJIA, IPABUIIbHAS
TpeyroyibHas NUpaMuia U NpaBUIbHBIA TeTpasap, kyo. [IpeacraBienne o npaBUIbHBIX
MHOTOTPaHHMKAX: OKTa’JIp, AOAEKAdAP U UKOCAIP.

Brluncienue aeMeHTOB MHOTOTPaHHHUKOB: pEOpa, AuaroHany, yrisl. [Inomans
OOKOBOI TTOBEPXHOCTH U TIOJTHOH MTOBEPXHOCTH MPSMOH IPU3MBI, IDIOIATH
OCHOBaHHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MPSIMO mpu3Mbl. [1nommans 00KoBoi
TIOBEPXHOCTH 1 TIOBEPXHOCTH TPABUIBHON MAPAMHBI, TEOPEMA O IUIOLIA M
yCce4€HHOM NUpaMuabl.

CuMMeTpHst B IPOCTPAHCTBE. DIIEMEHTHI CUMMETPHH IPaBUIBHBIX MHOTOTPAaHHHUKOB.
CuMMeTpHst B TPaBUIIBHOM MHOTOTPaHHHUKE: CHMMETPHS MapaJUIeIIeHIea,
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 3aHATHI:

IlonaTus: BEeKTOp B NPOCTPAHCTBE, HYJIEBONH BEKTOp, JUIMHA HEHYJIEBOTO BEKTOPA,
BEKTOpPHl KOJUIMHEAapHBbIE, COHANpAaBICHHbIE M IPOTHUBOIMOJIOXKHO HalpaBlIeHHBIE
BEeKTOpHl. PaBeHCTBO BekTOpoB. [leiicTBUS C BEKTOpaMM: CIOXKEHHE U BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOKCHHE BeKTopa Ha umcio. CBoiicTBa
clloXeHUsT BekTopoB. CBoiicTBa yMHOXKEHHS BekTopa Ha uucio. [loHsTue
KOMIUTaHapHbIC BEKTOpHL. [IpM3HaK KOMIIIaHapHOCTH TpEX BEKTOpoB. IIpaBmio
nmapajurenenunesna. TeopemMa O pPaslIoKEHHH BEKTOpa MO TPEM HEKOMIIAHAPHBIM
BekTopaMm. [IpsMoyrompHas cucTeMa KOOpAMHAT B TpocTpaHcTBEe.  KoopauHAThI
BekTopa. CBA3b MEXIy KOOPIMHATAMHI BEKTOpPAa M KOOPIMHATAMH TOUYCK. YTOJ MEXKIY
BekTopamu. CKaJsipHOE MPOU3BEICHUE BEKTOPOB.

Bextopel B mpocTtpanHcTBe. Omnepainuu HajJ BEKTOpaMH. BekTopHOoe yMHOXEHHE
BeKTOpoB. CBOMCTBAa BEKTOPHOIO YMHOXEHHUA. [IpsMoyroipHas cucreMa KOOpAUHAT B
npoctpancTBe. Koopaunatel Bekropa. Pasnoxenue Bexropa mno 6asucy. KoopannatHo-
BEKTOPHBIH METOJI IIPU PEeIICHUH FeOMETPHUECKUX 3afay.

Conepma}me NMPAKTUYICCKUX 3aHSTHH:
Pemenue TJIAHUMCTPUYCCKUX U CTCPCOMETPHUUCCKUX 3aa4d MPH MOMOIIU BEKTOPOB.

Tema 9. Tena
BpallleHus.

ConepkaHue TeOpeTHYeCKNX 3aHATHIA:

[MoHATHA: LMIMHIAPHYECKas MOBEPXHOCTb, KOHHYECKas MOBEPXHOCTb, Chepuueckas
MOBEPXHOCTh, O0Opa3yoliue NoBepxHOocTed. Tema BpalieHHs: LWIMHApP, KOHYC,
yceu€HHBIH KOHyc, cdepa, map. BzaummHoe pacnoyioxkeHue cdepbl W IUIOCKOCTH,
KacaTeJbHas IUIOCKOCTh K cdepe. M3oOpaxkeHue Tea BpamleHHs Ha IUIOCKOCTH.
Pa3Béprka nunmuHIpa U KoHyca. CUMMeTpust cepsl U 1apa.

O0BséM. OcHOBHBIE cBoiicTBa 00bEMOB Tenl. Teopema 00 00BEME MPSIMOYTOIBHOTO
napajienenunena U ciueActBus u3 He€. OOBEM NpsAMONH M HAKIOHHOW IPU3MBI,
IITMHIPA, THPaMHIB! U KoHyca. O0BEM IIapa U MapoBOro CETMEHTA.

KomOuHamu Ten BpalieHusl ¥ MHOTOTpaHHUKOB. [Ipu3ma, BnMcaHHas B LMJIHHID,
oIlMCaHHas OkoJylo muauHApa. Ilepeceuenne cdepsl u mapa ¢ miockocThio. Kacanue
mapa u cepbl WIOCKOCThI0. [T0OHSITHE MHOTrOrpaHHHMKa, OIHMCAHHOTO OKOJIO Chephl,
cepsl, BIMCAaHHOI B MHOTOMPaHHHK WJIH TEJIO BPAICHUS.

[Tnomane NOBEpXHOCTH LMIMHAPA, KOHYCa, Iomans cdepsl u e€ yacred. [lonodue B
npocTpaHcTBe. OTHoLIeHHE OOBEMOB, IUIONIAAEH MOBEpXHOCTEH MOAOOHBIX (Uryp.
[IpeoOpazoBanne mnomoOMs, TroMmMoTeTHs. PemieHue 3agad  Ha  IUIOCKOCTH €
HCIIONBE30BAaHHEM CTEPEOMETPHUCCKIX METOIOB.

ITocTpoeHne CceyeHWid MHOTOTPAHHMKOB W TeJ BpAIICHUS: CEYCHMS LIJIHHIpA
(mapannensHO U IEepIeHAUKYIIAPHO OCH), CEYeHHS KOHYca (IapajieIbHOe OCHOBAaHUIO
U TIPOXO/IsillIee Yepe3 BEPUIMHY), CeUeHHs 1apa, METO/Ibl IOCTPOSHHUSI CEYCHUIT: METOJ
CIIEJOB, METO BHYTPEHHETO IIPOSKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEeH IIOCKOCTH.

Copep:xaHue NpaKTHYECKUX 3aHATHIA:
Pemenne 3a1a4 Ha MOMCK 00BEMa U IUIOMIAIN TTOBEPXHOCTH TEJI BPAILIICHHUSI.

Tema 10. /[Buskenus B
NMPOCTPaHCTBe.

Copep:xaHue TeopeTHYECKHUX 3aHATHIA:

JBmwxenus npoctpanctsa. OtoOpakeHus. J[BmxeHus u paBeHcTBo ¢puryp. Obmme
CBOMCTBa IBMKEHUI. BUllbl IBUKEHMIL: TapalIeNIbHBIN IEPEHOC, LEHTPAIbHAS
CHUMMETpHS, 3epKajibHasi CHMMETpUS, HOBOPOT BOKPYT npsiMoid. [IpeoOpazoBanus
nojo6us. [psimast u cepa Didnepa.

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 TeOpeTHYECKHX 3aHATHIA:

I'pad, cBsazubIii rpad, myTn B rpade: ksl 1 nenu. CreneHs (BaJIeHTHOCTh) BEPUIHHBI.
I'pader Ha utockoctu. Jlepesssi.

CiyuaiifHble SKCIIEpUMEHTHI (OIBITHI) M CITy4YaiHbIe COOBITHS. DJIeMeHTapHbIe COOBITHS
(ucxonsl). BeposTHOCTB CllydallHOro COOBITHS. bBINM30CTh YacTOTHI U BEPOSTHOCTH
coObITnii. CityyaifHble OTIBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU.
Omnepanuy HaJ COOBITHUSIMHE: TIepeceueHre, 00beINHEHNE, TPOTHBOIOJIOKHEIE COOBITHS.
Huarpamwmsl Dittepa. DopMyna cI0KeHUS BEPOITHOCTEH.

VciaoBHas — BEpPOSTHOCTb. YMHOXXEHUE  BepoATHocTed. JlepeBo  ciywailHOro
skcniepuMmenTa. @opmyna noiaHod BeposTtHocTH. Popmyna baiieca. HesaBucumble
COOBITHSL.

BunapHBIf crmydadHBI ONBIT (MCHBITAHWE), YCHeX H Heyaada. HesaBUcHMBIC
ucnbiTanusa. CepHs He3aBUCUMBIX HCIBITAaHUH A0 mepBoro ycmexa. llepecTaHOBKH U
¢axropuan. Yucno coueranuii. Tpeyronsuuk [lackans. @opmyna 6unoma HetoToHa.
Cepus He3zaBUCUMBIX HcIbITaHHM beprymmn. CaydaliHeli BbIOOp M3 KOHEYHOI
COBOKYTIHOCTH.

Coaep:xkanue NPaKTHYECKUX 3aHATHIA:

Pemenne 3a1a4 Mo NOMCKY OTHOCUTEILHON YaCTOTHI.

Pemrenue 3aa4 ¢ HCMIOIB30BaHUEM KIIACCHUECKOTO OTPEIEIEHUS] BEPOSATHOCTH.
Pemmenne 3amad ¢ HCIIOTB30BAHAEM TEOPEM O BEPOSITHOCTSIX COOBITHIA.

[owck cpeJHUX YUCIIOBOTO psa.

Tema 12. Cayuaiinble
BEeJIMYHMHBI ¥ 3aK0H
00JIbIINX YHCET

Coaep:kaHue TeOpeTUYECKUX 3AHATHIA:

Cnyualinas BenuuuHa. PacnpeneneHue BeposTHOCTEH. Jluarpamma pacrpelneieHus.
Onepauuu Haj ciy4alHbIMU BeIMunHaMu. buHapHas ciydaiiHas BenuuuHa. [Ipumepst
pacIipesielieHui, B TOM 4HCIIe TeOMETPHUIECKOE U OMHOMHUAIBHOE.

CoBMecTHOe paclipeleieHHe IBYX CIydyalHBIX BelW4MH. He3zaBucHMBbIE CiydailHble
BEITHYUHEI.

MateMaTHueckoe OXHUJIaHHE CIydalHOM BenuuuHBl (pacmpeneneHus). [Ipumepsr
MIPUMEHEHHs MaTeMaTHYeCKOro OXXHUIaHUA (CTpaxoBaHMe, JoTepes). MaremaTudeckoe
OXUJaHWe OWHApHOHM clydyalHOW BeIWMYMHBL. MaTeMaTHuecKoe OXHIAHUE CYMMBI
CIlydyaliHBIX  BEJIMYMH.  MaTeMaTHueckoe  OXHAAHHE  TI'eOMETPHUECKOTOo U
OMHOMHAIBHOTO paclpeeIeHUMH.

Jucnepcuss ¥ CTaHAAPTHOE OTKJIOHEHWE CIyYalfHOH BEIMYHMHBI (pacIpeaeieHHs).
Hucniepcuss  OMHApHOH  ciIydaifHOH  BeTMYWHBL. MareMaTHYecKoe  OXXKHIaHUE
MIPOU3BEICHUS U AUCIEPCHS CyMMbI HE3aBUCHMBIX CITy4ailHbIX BeNW4HH. Jlucnepcus u
CTaH/apTHOE OTKJIOHEHNE OMHOMHAIBHOTO pacipeaeneHus. Jucnepcus u cTaHiapTHOE
OTKJIOHEHHE T€OMETPHUECKOTO PACHIPEIEIICHHUS.

HepasenctBo Yebrméra. Teopema YeOrpmméra. Teopema beprymmn. 3akoH 60nbImx
yrcend. BriOopouHbli MeTon umccienoBaHUN. BpIOOpOuYHBIE  XapaKTEPHCTHKH.
OreHnBaHUE BEPOSTHOCTH COOBITHS IO BEIOOPOYHBIM JaHHBIM. [IpoBepka mpocTeHmmx
THIIOTE3 C IOMOIIBIO H3YYEHHBIX paclpeieneHuil.

HemnpepsiBHble ciyualinble BequduHbl. [Ipumeprl. DyHKIUS MIOTHOCTH BEPOSTHOCTU
pacnpenenenus. PaBHOMepHOE pacnpeieIeHUe 1 €ro CBOMCTBA. 3aauu, IPUBOASIIUE K
MOKa3aTeIbHOMY  pacHpefeleHUI0.  3aJadd, IMPUBOJAIIME K  HOPMAIBHOMY
pacnpenenenuto. @yHKIUS IUIOTHOCTH BEPOATHOCTH MOKA3aTENBHOTO PACHPECICHHUS,
(YHKIMS TIIIOTHOCTH BEPOATHOCTH HOPMAJIBHOTO pacnpenesieHus. OyHKINS IUIOTHOCTH
U CBOMCTBAa HOPMAJIbHOTO pacHpeeIeHHUs.

ITocnenoBaTeIbHOCTE OAMHOYHBIX HE3aBUCHMBIX COOBITHH. 3ajaum, NPUBOASAIINE K
pacnpenenenuto Ilyaccona.

KoBapuamust nByx ciny4aiiHbIX BenwunH. KoadduuueHT nuHEHHONH KOppewsunu.
CoBMmecTHBIE HAOMIOAEHUS JBYX BEIHYUH. BBHIOOPOUHBIN KOX(PQHUIHMEHT KOPPEIAINH.
Pasnuune Mexny JAMHEHHOHN CBSI3bI0 U IPUUMHHO-CIEACTBEHHOM CBs3bl0. JIMHeENHas
perpeccusi, METOJl HAMMEHBIITNX KBaAPaTOB.

Conepma}me NMPAKTUYCCKUX 3aHSATHH:

Pemenne 3aJla4y Ha UCII0JIb30BAHHUEC 3aKOHa OOJIBIINX YHCEeIT
Pemenue 3a/1a4 ¢ UCIOJIb30BAHUEM TECOPEMbI YeOnlmena.
Pemenne 3a/1a4 € MCIOJIb30BAHUEM TECOPEMbI 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 3HaueHUEe MaTEMAaTHKH B )KU3HU YelIoBeKa. MaTemMaTHKa KaKk (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

MaccoBOr0 OOy4YEHUs, BOCIIUTAHUSI WHTEIIEKTYyallbHOM KOPPEKTHOCTU, KPUTHUUHOCTH
MBIIUICHUS,  (OPMUpPOBaHHMS  CIHOCOOHOCTH  pa3inuyatb  OOOCHOBAHHBIE U
HEOOOCHOBAaHHBIE CYXKICHHs, NpPUYyYeHHS K MPOJOIDKUTEIBHON  YMCTBEHHOU
JIEATEILHOCTH.

Ponb 1 MecTo MaTeMaTHKH B COBpeMEHHOM Mupe. [IpHHIINT MaTeMaTH3aii 3HaHus 1
TIPUHITUI TAPMOHUH (3CTETHIECKOT0 0TOOpa). JenyKuns u HHAYKIHS B MaTEeMaTHKE.
B3auMocBs3bp MaTeMaTUKU U CTPaxoBOro Aena. [IpuMeHeHne MaTeMaTH4eCKUX 3HAHUM
B mipodeccun.

Copep:xaHue NPaKTHYECKUX 3aHATHIA:

Penienne npukIaHbIX 33134 B 00JaCTH MPO(HECCHOHATBLHON ICATSIBHOCTH.

IIpumepnas memamuxa camocmosmenbHou pabomul 06y4AIOWUXC NO 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

CocraBiieHrnEe KOHCIIEKTOB IIEPBOMCTOYHUKOB U JPYroil ydeOHOM U HayuHOU TUTEpaTypsl
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. MHOTOrpaHHUKH. 20 10 10 -
Tema 8. BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE. 20 10 10 -
Tema 9. Tena BpaiueHusl. 11 6 5 -
Tema 10. /IBmkeHHs B IPOCTPAHCTBE. 20 10 10 -
Pasoen 3. Beposamnocms u cmamucmuxa 40 20 20 -
Tema 11. Cnyqaiinple COOBITHST M BEpOSTHOCTH 20 10 10 -
Tema 12. CrryuaifHble BETHYMHBI X 3aKOH OOIBIITNX 20 10 10 _
grcen
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Pa3zoen 4. Ponb mamemamuxu 6 popmupoeanuu 8 4 4
npogeccuonanbHvIX 3HANIL

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. CriyyaitHpie COOBITUS ¥ 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
MPOCKTA, HMCCICIOBATEIBCKUE MPOCKTHI, WH(POPMAIMOHHBIC MPOCKTHI, TBOPUECKUE MPOCKTHI,
COLIMAIEHO-OPUEHTUPOBAHHBIE MIPOCKTHI, UTPOBOE MPOCKTUPOBAHKE

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

Tecmogvie mexnonocuu 06yyenuss (MOMUMO KOHTPOJISI TECTHI BBITIOJHSIOT 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 (MeTOA AaKTUBHOTO COIMOJOTHYECKOTO
TECTUPOBAHUS, aHATTU3a 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 MpoLecca, TaK KaK OHa CIIOCOOCTBYET 0oJiee IITy00KOMY OCBOCHHUIO H3ydaeMOn
JMCLUIUIMHBL, 00€CTIeunBaeT 3aKperieHHEe MOTy4aeMblX Ha JIEKIIMOHHBIX 3aHATUAX 3HAaHUN ITyTeM
nprOOpEeTEeHUs] HAaBBIKOB OCMBICICHUS M PACHIMPEHMS UX COJIEp)KaHMs, HABBIKOB PpEIICHUS
aKTyaJbHbBIX NMPAKTHUECKUX 3a/1ad, HAyYHO-UCCIIEI0BATEIbCKONW NIEATENbHOCTH, MOATOTOBKU K
CEeMMHAPCKHUM U NMPaKTHYECKUM 3aHATHUSAM, CAa4ye 3a4€TOB M HK3aMEHOB, 00ecrieurBasi TEM CaMbIM
(bopmHpoBaHUE Pe3yIbTaTOB O0yUYCHHUS.

CamocrosarenbHass paboTa CTYIEHTOB SIBIISICTCSI COBOKYIHOCTBIO ayAWTOPHBIX U
BHEAYJAUTOPHBIX 3aHATHA M paboT, 00eCHeunBaIOMIMX YCHEIIHOE OCBOEGHUE 00pazoBaTeIbHOM
porpaMMBbl cpeHero oomiero oopa3oBaHusl.
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B pamkax ocBoeHus OCHOBHOW mNpodecCHOHATBHOW 00pa3oBaTEeIbHON MPOTPAMMBI
cpenHero mpoecCHOHATBLHOTO O0pa30BaHUsS CaMOCTOSITENIbHAs paboTa  00y4aroIIMXCs
HaIpaBJieHAa Ha PElIeHUe CIEeAYIOMUX 3a1ay:

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

- mpuoOpeTeHue JOMOJIHUTENBHBIX 3HAHMM W  HAaBBIKOB IO  JUCHUIUIMHAM,
MEXIUCHUIUITMHAPHBIM KOMILIEKCaM, PO ECCHOHATBHBIM MOIYJIISIM, IPAKTUYECKOMY 00YUYEHHIO;

- (QopmupoBaHMe U pa3BUTHE 3HAHUH M HABBIKOB, CBS3aHHBIX C HAy4YHO-
HCCJIEIOBATENILCKOM 1eATeIbHOCTHIO, HABBIKOB CAMOOPTraHHU3all1H;

- (opMupoBaHHE CaMOCTOSITEIbHOCTH MBIIUIEHUS, CIOCOOHOCTH K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAMOpPEaTu3alliu;

- BbIpa0OTKa HaBBIKOB J(P(EKTUBHONW  CaMOCTOSTEIBHOW  MpodecCHOHATbHON
MPAKTUYECKON M Y4eOHO-HCCIIeI0BATENbCKON JeSITeIbHOCTH

YPpOBHU caMOCTOSATENBHON pabOThl 00YYarOIIUXCS:

1. CamoctosarenbHas pabora mo o0pasiy (HU3KHUH YPOBEHb CaMOCTOSITEIHHOCTH) —
MpeJoiiaraeT HEeMOCPEICTBEHHBI MEPEeHOC U3BECTHOTO CIOcO0a pelIeHUs B aHAIOTHMYHYIO
cutyaiuio. Pabora BBIMONHSIOTCS HAa OCHOBE AJITOPUTMOB, paHee MPOJEMOHCTPHUPOBAHHBIX
npenojaBaTesieM W ONPOOOBAHHBIX CTYACHTAaMU IIPU BBHIMOJHEHUHM MPEABIAYIINX 33JaHUM.
BocnpousBenenue anroputMoB  CocoOCTBYeT (OPMHUpPOBAHUIO YMEHUH U HAaBBHIKOB,
3alIOMUHAHHIO CIIOCOO0B CAaMOCTOSTEIbHOM PabOThl B KOHKPETHBIX CUTYAIIHSIX.

2. CamocrosTenbHas paboTa — peKOHCTPYKIIHS (IOPOTOBBIN YPOBEHb CAMOCTOSATEIHHOCTH )
MpENIoyiaraeéT OCMBICIICHHBIN IEepPEeHOC 3HAaHUW W YMEHHM B THUIOBBIE CHUTYallMH, YYUT
AQHAIM3UPOBATh COOBITHA, ABIEHUS, (DAKTHI, CO3/IAET YCJOBHS JJSl Pa3BUTHUS MBICIUTEIbHON
AKTUBHOCTH 00YyYaromuxcs, OpMUPYIOT MPUEMbI U METO/IbI TI03HABATEIHHON AESITETEHOCTH.

3. CamocrostenpbHas pabota —  wuccleqoBaHue  (MIPOJBUHYTHIH  YpOBEHBb
CaMOCTOSITENIbHOCTH) - OCHOBaHAa Ha TOCTOSIHHOM IIOMCKE HOBBIX pelleHui, 0000meHnn u
CUCTeMAaTH3allMK TOJNYYEHHBIX 3HAHHWM, MX TEpeHOCe B HMHBbIE HECTaHIApTHBIE CUTYalluu H
HampaBlieHa Ha (POPMHUPOBAHUE U PA3BUTHE TBOPUYECKOU NEATEIBHOCTH 00YYArOIINXCS.

CprKTypa CaMOCTOSATEIbHOM pa6OTBI BKJIHOYAcCT Tpu OCHOBHBIX oTaria:
MOATOTOBUTEIbHBIN (OpHCHTHpOBO‘-IHBIﬁ), HUCIIOJIHUTEIbHBIN 1 KOHTpOJ'ILHO—,[[I/Ial"HOCTI/I‘-IeCKI/Iﬁ. B
paMKax YKa3aHHBIX 3TAIllOB IOCICAOBATCIBHO BBIMMOJHAIOTCA CICAYIONINC y‘Ie6HBIe JICHCTBHUS:
aHaJInu3 yqe6H0r0 3alaHnusl U CPOKOB €I'0 BLIIIOJHCHHUA, IMOUCK CIIOCOOOB U CpeacTB c€ro
BBITIOJIHCHHUA, IIJIAHUPOBAHHUEC XOJa BBIIIOJIHCHUA 3aJlaHUs W IMPOTHO3UPOBAHUC BO3MOKHBIX
3any,I[HCHI/II\/'I; IIPpOBEpPKA, OLICHKA U CaMOOICHKA IMOJTYYCHHBIX PC3YJIbTATOB.

CamMocTosTenpHas pa60Ta

Ne Bug CozepxaHue caMOCTOATEIHLHONU 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 [ESTEILHOCTh, BBHIOMPATH THUIIOBBHIE
METOAbI U CIIOCOOBI BBIIOJIHEHUS HpO(beCCI/IOHaJ'H)HI)IX 3aJa4, OLICHUBATh
uX 3QPEKTHBHOCTH U KA4ECTBO;

- CaMOCTOSITEIbHO ONpeNeNsATh 3a/aud  NpO(ecCHOHAIPHOTO |
JMYHOCTHOTO Pa3BUTHS, 3aHUMAThCS CamMOOOpa30BaHMEM, OCO3HAHHO
IUTAaHWPOBATH TTOBBIIICHNE KBATH(UKAINY;

- OCYIIECTBIJIATH MOHMCK U HCIIOIB30BaHHE MH(MOPMAIMH, HEOOXOAMMOM
it 93((GEKTUBHOIO  BBIIOJHEHHS  NMPO(QECcCCHOHANbHBIX  3ajad,

npodeccnoHaNTBLHOrO W 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, Yy4yeOHWKa, TEepBOMCTOYHHUKA, TOMOJHUTEIHHON
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 00padoTKa TekcTa (aHHOTUPOBAHKE, PelieH3UpOBaHue, pedeprupoBaHue,
KOHCIICKT-aHaJIU3 | Jp.),

- paboTa ¢ TecTaMH U BOIIPOCAMH JJIsi CAMOTIPOBEPKH

- paboTa C HOpMaTHBHO — IPABOBBIMU JIOKyMEHTAMHU

- HanMcaHue pedepara, scce

- MOJITOTOBKA KYPCOBOW pabOThI

- COCTaBJICHUE CIIOBAPSI 110 TUCIUILINHE

- pa3paboTKa MHIUBUAYAILHOTO WX TPYIIIOBOTO MPOEKTA

- BBITIOJIHEHHUE MTPAKTHYECKOTO 3a1aHus (Keiica)

- MOMCK MH(OPMAIIMH TI0 33]aHHBIM TTapaMeTpam

- MOATOTOBKA MYJbTHMEIHMA COOOIIEHHWH / JOKJIAJOB K BBICTYIUICHHIO Ha CEMHHApPE
(koH(pepeHIN ), MaTepUaIOB-TIPE3ECHTAIUN U T.11.

- IOCTPOCHME CBOTHOM (0000IIAOIIIEH ) TAOTHITBI

- pelleHHe 3aj1a4y ¥ YIpaKHEHUH 110 00pasiry

- pellicHHE BapUaTHUBHBIX 33]1a4

- BBITMIOJITHEHUE PACUETHBIX U rpaduyeckux padoT

- peIlICHHE CUTYAIIMOHHBIX 33124

- MOJITOTOBKA K JICJIOBBIM / POJICBBIM HT'PaM

- TPOCKTHPOBAaHWE W  MOJICIIMPOBAHUE PA3JIUYHBIX BHUJOB M  KOMIIOHCHTOB
npoeCCUOHATIBHOM JIeITETbHOCTH

- T.JIL.

[lepeuenpr y4eOHO-METOAMUYECKOTO OOecTeueHus Il CaMOCTOSITENBHONH  paboThI
00y4aromuXxcs: METOANYECKHUE yKa3aHUsl MO0 CaMOCTOSITENbHON padoTe CTYNEHTOB; ydeOHas U
MeTouYecKas JIuTeparypa B OubnuoTeke u 3nMeKTpoHHOI O6ubnmnotexe Kosiemka; oTBeeHHOE
JUTSI CaMOCTOSITEIbHON pabOThI BpeMsl 3aHSITHI B KOMIBIOTEPHBIX kiaccax Komemxka, BKiIrodas
paboTy €O CHEeUalIM3UpPOBAHHBIM MPOTPAMMHBIM oOecredeHreM, 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.

[Tepevyenr KaOMHETOB /WK TaOOPATOPUI M/WUIM MAaCTEPCKUX W/WITUM 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.

JlonoTHUTEeIbHbIE HCTOYHUKH
1. boromonos, H. B. Matemaruka. Yrioy6nennsiii ypoBeHs. 10 - 11 kiaccel: yaeOHUK
Iu1st cpeHero obero 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 maatdopma FOpait [calT]. —
URL: https://urait.ru/bcode/509196
2. boromonos, H. B. Maremaruka. Anrebpa u Hayana aHaiau3a. ba3oBeiii ypoBeHb: 10 -

11 xmaccel: yuyeOHHMK 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 UIsi CpPeIHETO MNPOQPECCHOHAIBHOTO

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 // O6pazoBarenbHas miatdopma FOpai [caiit]. — URL:
https://urait.ru/bcode/511565

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

JKypPHAJIbI:

1. Kypnan «Martematuyeckas Teopusi Urp u ee npuioxeHus» [caiir]. — 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?i1d=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 npogeccuonanvhvie 0a3bl OAHHLIX U UHDOPMAYUOHHBIE CHPABOUHBIE
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 mis Oyxranarepay,
aKTyajibHas Bepcus (OTEeUECTBEHHOE TPOU3BOJICTBO);

- Crynendyeckuii uHpOpPMalMOHHO-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);

- O6pazoBatenbHas mnatdopma FOpalT s By30B M 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 cBOOOIHBII);

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

JluyensuonHoe u c60000HO pacnpocmpausiemoe NpocpamMmMHoe obecnedenue, 6 m.u.
omeuecmeenHo20 NpousBo0Cmed, UCHOIb3YeMOe NpU OCYWeCmEleHul 00pa308ameibH020
npoyecca no OUCYuniuHe:

- Microsoft Windows (urieH3u0HHOE).

- OdwucHpiii maker nporpamm MicrosoftOffice, Brirowaronuii TEKCTOBBIA PEAAKTOP
MicrosoftWord, »snekrponnyro Tabmuiy MicrosoftExcel, mporpammy mjis TOATOTOBKH
npesentanuii MicrosoftPowerPoint, 6pay3ep InternetExplorer (munien3nonnoe).

- IlporpamMmusiii mipoaykT st paboTel ¢ ¢ainmamu B popmatre PDF Adobe Acrobat
(cBOOOIHAS JIMIICH3MSA).

- Ilporpammuoe obecrneuenne s apxuBanuu ZIP m RAR: WinRAR (Bepcus,
pabotaroniast B Windows) (cBoOOgHAS TUIEH3USA).

- IIporpammubiii npoaykt 1C: Ilpennpustue (JIMIEH3UMOHHOE, OTEYECTBEHHOE
MIPOU3BOJICTBO).

Ocobennocmu  yuyeOHO-Memoouuecko2o obecneuenuss O Uy C O02PAHUYEHHBIMU
B03MONCHOCMAMU 300P08bS U UHBAIUOOE

CTyneHTsl C OTrpaHUYEHHBIMH BO3MOXKHOCTSMU 3J0POBbS, B OTIUYHME OT OCTAIbHBIX
CTY/ICHTOB, HMEIOT CBOM CHeln(DUUISCKHEe OCOOCHHOCTH BOCIIPUSATHS U MEPEepPadOTKU MaTepuaa.
[ToxGop m pa3paboTka y4eOHBIX MAaTEPHUATIOB JJIi TAKUX CTYICHTOB MPOHM3BOJIUTCS C yYETOM
pa3InYHBIX (OPM MPEAOCTABICHHS JaHHOTO MaTepUaa TaK, YTOObl HHBAJIH/IBI C HAPYIICHUSIMU
clIyXxa Tony4yanu WHPOPMAIUIO BHU3YalbHO, C HApPYIICHUAMHU 3pEHHUS - ayJUalbHO.
[IpenycMOTpeHo B ciiydae HEOOXOJMMOCTH CO3/IaHUE TEKCTOBOM BEPCHU JIFOOOTO HETEKCTOBOTO
KOHTEHTa JUIsl €r0 BO3MOXXHOTO TMpeoOpa3oBaHHsI B albTEPHATUBHBIE (OPMBI, yAOOHBIE IS
pa3MYHBIX TOJb30BaTeNel, albTePHATHUBHYIO BEPCHI0 MEIUA-KOHTEHTA, MPEAyCMOTPEHBI
BO3MOXKHOCTh MacIITaOMpPOBaHMs TEKCTa U M300pakeHUi 0e3 MoTepu KayecTBa U JOCTYMHOCTh
yIpaBlIeHUS] KOHTEHTOM C KJIaBUATYpPHI.
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4. KOHTPOJIb M OIEHKA PE3YJBTATOB OCBOEHUS YYEBHOW
JTACIATITAHBI (KYPCA)
KOHTpOJ'II-: N OLCHKa pE3YyJIbTaTOB OCBOCHUA yqe6H017I JUCHUIIIMHBI OCYHICCTBIIACTCA

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

n CaMOCTOATCIIbHBIX pa60T, HMHANBUAYAJIbHBIX BaﬂaHHﬁ, IMPOXOXKACHUA TECTUPOBAHUA, CAAYN

J9K3aMCHa.

4.1. Pe3yabTarhbl, KpUTEPUHU U OLEHOYHbIE CPEACTBA JIsl NMPOBeJeHHUs TEKYILIero u

NMPOMEKYTOYHOIO KOHTPOJISI OCBOEGHHMSl JAMCUMIUIMHBI M (OPMHPOBAHHMS pe3yJIbTATOB

o0y4eHust
4.1.1.

Kpurepun

OLICHUBAHUA

pe3yJbTaToB

O0CBOCHUSA

JUCUUILIMHBI M

(popMupoBaHusi pe3yJibTATOB O0y4YeHHs] NPH MPOBeJIEHUH TeKYLIero M MpOMe:KYyTOYHOI0

KOHTPOJISt

1. ba3oBbIil 3HAHUEBBIN YPOBEHb OCBOEHUS y4eOHOTr0 MaTepuaa - HOPOTrOBBIN

2. YMeHHE WCIIOJIb30BaTh TCOPCTUUCCKUEC 3HAaHUA U YMCHUSA IIPU BbIIIOJIHCHUHN

HpO(l)eCCI/IOHaJ'IbeIX 3agay4 - MMOBBIIIEHHBIN

3. YpoBeHb ri1y00Koi chopMUPOBAHHOCTU PE3YIBTATOB O0YUCHHS — 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 BOCIIPOU3BOINT 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 KJIaCCU(PHUKAITMOHHOM TBOPYECKH UX
nH(popManuH, MOXET TpyIIe, CaMOCTOSITENBEHO HCIIONIB30BATh IS
OCYILECTBIIATH CAMOCTOSITEIIEHO 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 H3BECTHBIX METOJIOB, 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 PELICHHIO 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 pemaTh NpakTH4ecKHue 3a]1a4 NOBBIIICHHOM
3aJa4y MOBBIIIEHHOH CII0KHOCTH
U TpUHAMATH MIPUHUMATh
npodeccrnoHaNbHBIEC U
yIpaBIeHYECKUE PEIICHUS B
YCIIOBUSIX HETIOIIHOM YCIIOBUSIX HETIOJIHOM
OIpeNIeNIeHHOCTH, IpU
HEIOCTATOTHOM HEIOCTaTOYHOM
JIOKYMEHTaJIbHOM, HOPMATUBHOM | JOKYMEHTAJIBHOM,

U MCTOOANYCCKOM 00eCTICUCHHH. HOPMaTUBHOM U

CaMOCTOSTETEHOMY PEIICHHUIO
OTPaHUYEHHOI'0 KOJUYECTBA
HETHUIWYHBIX 33734, HO
HCIBITBIBACT TPYAHOCTHU IIPU
peIIeHUH TPaKTHIECKUX

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 IMOHATHEM: CTENEHb C IENbIM IOKa3aTeleM,
MCTIONIB30BaTh TTOAXOMAILYI0 (OPMY 3alUCH NEHCTBUTENBHBIX HYHCEN JUIS
penIeHns NPaKTHYECKHX 33124 ¥ IIPE/ICTABIIEH s JaHHbIX;

cBOOOJTHO ONEPHPOBAaTh NMOHATHEM: apU(METHUECKHII KOPEHb HATYpaTbHOMI
CTENEHN;

cBOOOJTHO OIEPHPOBATH TTOHATHEM: CTENEHb C PAIOHAIBHBIM MOKa3aTeNeM;
cBOOOJTHO ONEPUPOBATH TOHATHAMHU: JIOTapu(pM dYHCIA, JACCATHYHBIE WU
HaTypaJbHbIE JIOTapH MBI,
CBOOOJTHO OTIEPHUPOBATH MOHATHAMHU: CHHYC, KOCHHYC, TaHI€HC,
KOTaHI'€HC YHCIIOBOTO apryMeHTa;

OINEpHpPOBATh MOHATHAMU: APKCHHYC, apPKKOCHHYC ¥ apKTaHI'€HC YHCJIOBOTO
apryMeHTa.

VYpaBHEHMS U HEPABEHCTBA:

cBOOOJTHO ONEPHPOBAThH MOHATUSIMH: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO,
PaBHOCHMIIbHBIE ~ ypPaBHEHUS 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 OCBOEHUS (enepalbHOW pabouei 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 PEe3yIbTaThl 10 OTACABHBIM TeMaM (eaepaabHONH paboueil | - 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
PaLHOHANIBHBIX U JEHCTBUTENbHBIX YUCEIl, MOLYNIb JEHCTBUTENBHOTO YUCIA; | - IPOBEPKA KOHCIIEKTOB
NPUMEHATh JPOOH M TPOLEHTHl JMUIS pelleHHs HPUKIAIHBIX 3aJad M3 | - TePMUHOJIOTMYECKUIl
Pa3IMUHBIX OTpaciel 3HaHUH U peabHOM KU3HHU; JIUKTaHT &
MIPUMEHSTH IPUONTVDKEHHbIE BEIYHUCIICHHS, IPaBIJIa OKPYTJICHHS, IPUKHUAKY U §
OLICHKY pe3yJIbTaTa BBIYHCIICHUIH; &
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HEPaBEHCTBA;
IOPUMEHATh pa3IWYHbIe METOAbI pEIICHHS palUOHAIBHBIX H JPOOHO-
PaLHOHANBHBIX ypPAaBHEHMI, MPUMEHSATH METOA HHTEPBATOB JUIS PEIICHHS
HEPaBEeHCTB;

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

CBOOOJHO ONEpPHPOBaTh MOHATHAMHU: CHCTEMa JMHEHHBIX YyPaBHEHUIA,
MaTpHULa, ONpPEeIeIHUTeNhb MAaTPHIB 2 X 2 U €ro I€OMETPUYECKUH CMEICI,
HCTIONB30BaTh CBOMCTBA ONpENenUuTeNs 2 X 2 IS BBIYHCIICHUS €T0 3HAUCHHS,
MIPUMEHATH ONPEIENUTENH OIS PEIICHUsS CHCTEMbI JTHHEIHBIX ypaBHEHUIA,
MOZENIHPOBATh PEAbHBIC CUTyalldd C MOMOMIBIO CHCTEMBI JIMHEHHBIX
YpaBHEHHH, HCCIEAOBAaTh MOCTPOSHHBIE MOJENH C IOMONIBI0 MATpHUIl U
oIpeieIuTeNeH, HHTEPIPETHPOBATH IIOTyUECHHBIH Pe3y/IbTaT;

HCTIONB30BaTh CBOWCTBA JEUCTBHMH C KOPHSAMH I IpeoOpa3oBaHUS
BBIPAYKEHUIA;

BBIMIOJIHATE IPe00pa30BaHus YHCIIOBBIX BBIPAKCHHUMH, COIEPIKAIINX CTEIICHH C
panOHAIBHBIM II0Ka3aTeleM;

HCTIONB30BaTh cBoOiicTBa norapu¢pmMoB ULt npeoOpa3oBaHus
JI0Tapr()MHIECKUX BBIPAKCHUH;

CBOOOJHO OIEPHPOBATh IOHATHSIMU: HPPALMOHATBHEIE, T0Ka3aTeIbHbIE U
norapudMuuecKue ypaBHEHHs, HAXOJUTh HX pELICHUS C IOMOIIBIO
PaBHOCHIIBHBIX IEPEXOI0B WIIH OCYILIECTBILSIS IPOBEPKY KOPHE;

HPUMEHATh OCHOBHbIC TPUTOHOMETPHYECKUE (hOPMYJIbI 1715 IPe0dpa3oBaHus
TPUTOHOMETPHYECKUX BBIPAXKCHHUIT;

CBOOOJHO OHEPHPOBATH IOHATHEM: TPUIOHOMETPHUYECKOE YypaBHEHHE,
HPUMEHATh HeoOXoaumble (OPMyNbl UIs PEIICHHS OCHOBHBIX THIIOB
TPUTOHOMETPHYECKUX yPaBHEHUIH;

MOJICIHPOBATh pCalbHbIE CHUTyalldd Ha s3bIKE aireOpbl, COCTaBIATH
BBIPAXEHUS,

YPaBHEHHMsI, HEPABEHCTBA II0 YCJIOBHIO 3a/la4yd, HCCIEI0BATh [OCTPOCHHbIE
MO/IENH C HCIIOJIb30BaHUEM allapaTa aareopsl.

DyHKUMY U rpaduKu:

CBOOO/IHO OMEPUPOBATH MOHITHUAME: QYHKLHSI, CIIOCOOBI 3aqaHus (YHKIUH,
B3aMMHO OOpaTHble (YHKUMM, KOMHO3uuus (yHKiwmi, rpadux QyHKIMH,
BBITOJIHATD JIEMEHTAapHbIE IPe0Opa3oBaHus rpauKoB (yHKIIHH;

CBOOOJHO OMNEPHPOBaTh MOHATHUAMHU: OOJACTh OMPEAENCHUS W MHOMKECTBO
3Ha4YeHUN (HDYHKIUHM, HYTH (YHKIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;
CBOOOJHO ONEPUPOBATh MOHSTHAMH: UYETHBIC W HEYETHBIC (YHKIHUH,
HEepUOMYCCKUE  (DYHKIMH, TPOMEXYTKM  MOHOTOHHOCTH  (DYHKIHMH,
MaKCUMYMbI 1 MHHUMYMbI (DyHKI[MH, HaHOOJIbIIICE U HAMMEHBIIICE 3HAYCHHE
(DYHKINH HA IPOMEXYTKE;

CBOOO/THO ONEPUPOBATH HOHSTHSAMU: CTCIICHHAS GbyHKIMs ¢
HATypalbHBIM UM LEJBIM IOKa3aTeaeM, rpadHuK CTerneHHOH (yHKIMH C
HATYpalbHBIM M LEJIBIM IIOKa3aTeleM, TpaduKk KOPHS N-OH CTENEeHH Kak
(YHKIMH 00paTHO# CTEHIEHU C HATypalIbHBIM [IOKa3aTeNeM;

OICPUPOBATh MOHATUAMM: JIMHEHHAS, KBaApaTH4YHas M APOOHO-NHHEIHas
(YHKIMH, BBINONHATH BJIEMCHTAPHOC HCCICJOBAaHUE U MOCTPOCHHE HX
rpaduKoB;

cBOOOJTHO ONEPHUPOBATH MOHATUSAMM: IOKa3aTelbHAas M Jiorapudmuueckas
(YHKUINH, UX CBOMCTBA U IpadUKH, HCIOIb30BaTh UX rPa(UKH TS peHIeHUs
YpaBHEHMI;

CBOOOJIHO ONEPHPOBATh MOHATHUSMH: TPUTOHOMETPUYECKAs OKPYKHOCTD,
OIpE/eICHNE TPUTOHOMETPHYECKUX (DYHKIMH YUCITIOBOTO apryMEHTa,
HCHONB30BaTh rpapukyd (GYHKOMH UL HMCCICAOBAHMS  IIPOLIECCOB U
3aBHCHMOCTEH MpPU PELICHHM 3a4ad M3 APYruX Y4eOHBIX IPEAMETOB U
peanbHOMN KU3HH, BBIPaXaTh (OpPMyIaMU 3aBUCHMOCTH MEXIY BEIHYHHAMH;
Hauasna MaTeMaTHYeCKOro aHajIn3a:

CBOOOHO ONEPUPOBATH MOHATHAMHU: apu(PMETHYECKass M TeoMeTpUyYecKas
mporpeccus, OCCKOHEYHO YOBIBAalOIas TIE€OMETPHYECKas MpPOrpeccus,
JIMHEHHBIA M SKCHOHEHIHMANBHBIA POCT, (OpMyNa CIOKHBIX IPOIEHTOB,
HMETh IIPECTABICHHE O KOHCTAHTE;

HCHOB30BaTh IPOTPECCHU UL PELICHHS peaibHBIX 3a4ad IPUKIaTHOrO
XapakTepa;
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CBOOOIHO OIIEPHPOBATH MOHATUSIMH: IIOCIE0BATEIFHOCTD, CIIOCOOBI 3aJaHHs
MIOCIIEI0BATEILHOCTEH, MOHOTOHHBIE H OrpaHUYCHHEIE TTOCIIC0BATENFHOCTH,
MOHMMATh OCHOBBI 3apOXKICHHS MAaTEMAaTHUYECKOTO aHalli3a KaK aHalu3a
OECKOHEYHO MAJIBIX;

CBOOOJIHO OTIEPHPOBATH ITOHATUSIMH: HETIPepPHIBHBIC GbyHKIHH,
TOYKH pa3pbiBa rpaduka QyHKIUM, aCHMITOTHI rpadka QyHKIuH;
CBOOOJHO OIEpHUPOBATh IOHATHEM: (DYHKIHUS, HEHpephIBHAas Ha OTpeE3Ke,
MIPUMEHATH CBOICTBA HEMIPEPHIBHBIX (PyHKINMIT s pelIeHus 3a1ad;
CBOOOJHO OIEpUPOBATh MOHATHSAMHU: MepBas U BTOpas HPOU3BOJHBIC
¢yHKIMH, KacaTenbHas K rpaduKy QyHKIHHN;

BBIYUCIIATH IPOU3BOJHBIE CyMMBI, IIPOU3BECHHS, YACTHOTO M KOMIIO3HITHU
IBYX (QyHKIUH, 3HATH IPOU3BOJHBIC HIIEMEHTAPHBIX (DYHKIIHH;

HCTIONB30BaTh T'€OMETPHYECKHI M (U3MYECKUI CMBICI MPOU3BOTHON JUISL
penreHus 3axad.

MHoOXecTBa U JIOTHUKA:

CBOOOJHO  ONEpHPOBaTh  IMOHATHAMH: MHOXECTBO, OIEpallid  Haj
MHOXXECTBaMH;

HCTIONB30BaTh TEOPETUKO-MHOXKECTBEHHBIN alIapaT JUlsl OMHCAHHs PealbHBIX
MIPOLIECCOB U SABJICHUI, IIPU PEIICHUH 3a1a4 U3 APYruX y4eOHBIX IPEAMETOB;
CBOOOJHO ONEPHUPOBATh NOHATHSAMHU: OIpEAeNCHHE, TeOpeMa, ypaBHEHHe-
CIIICTBHE, CBOWHCTBO  MAaTeMaTHYeCKOro OOBEeKTa, JIO0Ka3aTeIbCTBO,
PaBHOCHIIbHBIC yPaBHEHHUS U HEPABEHCTBA.

K xoHIly 00y4eHHs: BO 2-M HOJIYroAnu OOYYaIOIIMICS MOTYyYHUT CIEAYIOLIHE
MpeIMEeTHBIC Pe3yJIbTaThl 10 OTACIbHBIM TeMaM (eaepanbHOll paboueit
nmporpamMMmbl  yueOHOro Kypca «Auredpa M Hadana MaTeMaTHYECKOro
aHaAIIM3a»:

Yucrna ¥ BBIYUCIICHUS:

CBOOO/HO OIEPHPOBATH HOHATHAMU: HATYyPAJIbHOE H L[EJI0€ YHCIIO0, MHOXKECTBA
HATypaIbHBIX H LENBIX YHCEN, HCIOIb30BaTh NPU3HAKH JIEITUMOCTH HENIBIX
yucen, HOJl u HOK HatypanbHbIX 4ucen I pelieHus 3a1ad, NPUMEHSATh
anroput™ EBkimpa;

CBOOOJHO ONEPUPOBATh MOHSATHEM OCTAaTKa II0 MOAYIIO, 3alHCBIBATh
HATypaJbHbIC YMCIIA B PA3IMYHBIX TO3UIIHOHHBIX CUCTEMAX CUHCIICHHUS;
CBOOOJHO OIEPUPOBATH MOHATHUSIMH: KOMIUIGKCHOE YHCIO M MHOXECTBO
KOMIUICKCHBIX YHCEI, IPECTABIAT KOMIUIEKCHbIE YHCIIa B alredpanyeckoit
U TPUTOHOMETPUUYECKOH (opme, BBHIIOIHATH apu(PMETHUECKUE ONEepaluu C
HHMMH U U300pakaTh Ha KOOPAHHATHOH IIIOCKOCTH.

VYpaBHEHHs U HEpaBEHCTBA!

CBOOOJHO ONEPUPOBATh MOHSATHAMHU: HPPAllOHANBHBIC, ITOKA3aTEIbHbIE U
norapuMuUecKue HEpaBEHCTBA, HAXOJUTh HX PEIHICHHS C IOMOIIBIO
PaBHOCHIIBHBIX [IEPEXOIOB;

OCYILIECTBIATE OTOOp KOpHEHl IpH pELICHHH TPUrOHOMETPHUYECKOrO
YPaBHEHHS; CBOOOJHO ONEPUPOBATh MOHATHEM TPUTOHOMETPHYECKOE
HEPaBEHCTBO, IPHUMEHSTh

HEoOXOAUMBIC (opmyb ISt pereHnst OCHOBHBIX THIIOB
TPUTOHOMETPHYECKUX HEPABCHCTB;

CBOOO/IHO ONEPHPOBATh MOHATUSIMU: CHCTEMa M COBOKYITHOCTb YPaBHCHHIl U
HEPaBEHCTB, PABHOCWIBHBIC CHCTEMBI U CHUCTEMBI-CICACTBHS, HAaXOJIUTh
pCIICHHST CHUCTEMBI M COBOKYIHOCTEH palMOHAJbHBIX, MPPAalOHAIIbHBIX,
0Ka3aTe/bHBIX U JOrapH()MUICCKUX YPaBHEHUH U HEPABEHCTB,

peatb parMOHaIbHbIE, UppaLMOHAIIBHEIC, MOKa3aTeNbHbIC,
norapudmMuuecKkue ¥ TPUTOHOMETPUYECKUE YPAaBHEHHS M HEPABCHCTBA,
coiep Kallie MO 1 ITapaMeTpsbl;

HPUMEHATh TpadU4ecKHe METOIbI VISl PEIICHUs ypaBHECHUH U HEPABEHCTB, a
TaKKe 3a/1a4 C mapamMeTpamu;

MOJICIUPOBATh pCANbHBIC CHUTyalldd Ha S3bIKC aureOpbl, COCTaBIATH
BBIP@XXCHHS, YPABHCHHS, HCPABCHCTBA U MX CHCTEMBI 10 YCIOBHIO 3aadH,
HCCIIEZI0BATh OCTPOCHHBIC MOJCIN C HCIOJB30BAHUEM almapara ajireOpsl,
HHTEPIPETHPOBATH IIOTy4CHHBII Pe3yIbTaT.

DyHKIMY U rpaduKu:

CTPOUTh TpadUKM KOMIIO3HIMU (YHKIHH C I[IOMOIIBIO 3JIEMEHTaPHOTO
HCCIICZIOBAHMS U CBOMCTB KOMITO3HIIMY ABYX (DYHKIIMIA;

CTPOUTh TEOMETpUYECKHEe 00pasbl ypaBHGHHH ¥  HEPABEHCTB Ha
KOOpAMHATHOH IJIOCKOCTH;

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

Havana MaTeMaTHYECKOTO aHAIM3a:

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 NpUKJIaJHBIC 33/add, B TOM YHCIIE CONUATbHO-DKOHOMHYECKOTO H
(u3HUecKkoro xapakrepa, CpeICTBAMI MaTEMAaTHIECKOTO aHAIN3a.
peaMeTHbIE Pe3yNIbTaThl [0 OTAENbHEIM TeMaM y4eOHOTo Kypca «I'eoMeTpush».
K xoHmy 1 momyroaust o0ydaromuiicst HayIuTCs:

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

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

KJIacCU(UIUPOBATh B3aUMHOE DPACIIONOXKEHHE IPAMBIX B IIPOCTPAHCTBE,
IUIOCKOCTE! B IIPOCTPAHCTBE, NMPSIMBIX H IJIOCKOCTEH B IPOCTPAHCTBE;
CcBOOOJIHO OIEPUPOBATH NOHATHAMH, CBSI3aHHBIMHU C yI1aMU B IPOCTPAHCTBE:
MEX[Iy OPSMBIMH B IPOCTPAHCTBE, MEXKLY IIPAMON U IIIOCKOCTBIO;

CBOOO/IHO ONEPUPOBATH OHATUSIMH, CBSI3aHHBIMH C MHOTOIDAaHHUKAMH;
CBOOOJHO pACIO3HABAaTh OCHOBHBIE BHIBI MHOIOTPAaHHHMKOB (IIpHU3Ma,
MUpaMua, MPSIMOYTOJIbHbIN Mapasienenumnes, Kyo);

KIacCU(UUUPOBATh ~ MHOTOTPAaHHMKH,  BBIOMpas  OCHOBaHHMSA UL
KJIaccu(uKanuy; CBOOOJHO ONEPUPOBATh IIOHATUSMH, CBSI3aHHBIMU C
ceyeHHeM MHOTOIPaHHUKOB INIOCKOCTBIO;

BBIIOJIHAT [ApaJLIeIbHOE, LIEHTPATbHOE U OPTOrOHAIbHOE IPOEKTHPOBAHUE
¢uryp Ha IIOCKOCTb, BBIIONHATH H300paxkeHus GUTyp Ha IIOCKOCTH;
CTPOHTH CEUEHHS MHOTOTPAHHHMKOB PA3IMYHBIMH METOJAMH, BBINOJIHSITH
(BBIHOCHBIE) TUIOCKUE YEPTEKH U3 PUCYHKOB IPOCTHIX 00BEMHBIX DUTYp: BUI
cBepXy, COOKY, CHU3Y;

BBIYUCIIATH IIOMIAAU MOBEPXHOCTEH MHOTOTPAaHHHKOB (IPH3Ma, MHPaMUAa),
TEOMETPHYECKHUX TeJl C IPUMEHEHHEM (HopMyIT;

CBOOOJIHO OTIEPUPOBATH MOHATUSIMH: CHMMETPHSI B IPOCTPAHCTBE, LIEHTP, OCh
U IJIOCKOCTh CHMMETPUH, LIEHTP, OCh U MIIOCKOCTh CHMMETPUH (UTYPEI;
CBOOOJHO  OIEPUPOBATh MOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAUHATaM B IPOCTPAHCTBE;

BBIMOJIHATD AEHCTBHA HaJl BEKTOPAMH;

pemiaTh 3amaud Ha JOKAa3aTeNbCTBO MAaTEMAaTHYECKHX OTHOIICHUH H
HaXOXKIEHHE TeOMETPUUECKUX BEJIHYMH, IPUMEHSS U3BECTHBIC METOIBI IIPU
pelIeHnH MaTeMaTHYeCKHX 3a[ad IOBBIIEHHOTO H BBICOKOTO YPOBHS
CII0)KHOCTH;

OPUMEHATh TIpOCTeHIMe MNpOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAI[HOHHbIE CHCTEMBI IIPY PEIICHUH CTEPEOMETPUIECKUX 3a1ad;
H3BIIEKATh, IPEOOPA3OBBIBATE M HMHTEPIPETHPOBATh  HH(POPMAIUIO O
MPOCTPAaHCTBEHHBIX T'EOMETPHUYECKHX (UTrypax, MpPeACTaBICHHYI0 Ha
gepTexax U PHCYHKAX;

MIPUMEHATH IOTy4YeHHbIC 3HAHUS Ha MPAKTHKE: CPAaBHUBATh M aHAIHM3UPOBATh
peanbHbIe CHTYal[H, IPHMEHITh U3ydeHHbIC MOHATHS B IPOLECCE IOUCKA
pelIeHnsl MaTeMaTHYeCKH C(GOPMYIUPOBAHHON MPOOIEMBI, MOAEIMPOBATH
peanbHBIE CHTyallHd Ha S3bIKE TE€OMETPUH, HCCIIeOBATh IOCTPOCHHBIE
MOJIENIH ¢ HCHONIb30BAaHHEM I'€OMETPHYECKHX MOHATHI M TeopeM, ammapara
anreOpsl, pemIaTh INPaKTUYECKHE 3aJadl, CBS3aHHBIE C HAXOXKICHHEM
TeOMETPHIECKHX BEIUIUH;

UMeTb MPEICTAaBICHUs] 00 OCHOBHBIX JTalaX pa3BUTHUS TEOMETPHH Kak
COCTaBHOM YacTH (PyHIaMEHTa Pa3BUTHS TEXHOJIOTHIL.
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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, cepoil U ImapoM;

pacro3HaBaTh Tela BpalieHus (IMINHAP, KOHYC, cdepa H map) U 0OBICHATH
CIOCOOBI OYYCHHS Tell BPAICHUS;

KIIacCU(UIINPOBATH B3aHMHOE PACIIONOKEHNE CHephl U IMITOCKOCTH;
BBIYUCIIATH BEIMYMHEI 3JIEMEHTOB MHOTOTPAHHUKOB H TeJl BPAIIEHUS, 00BEMBI
W IJOmAAM IOBEPXHOCTEH MHOTOIPAHHHKOB ¥ 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
BpAILCHHS;

BBEIYUCIIATh COOTHOIICHHS MEXAYy IUIONIAAsMH IIOBEpXHOCTEH U oObEMaMu
MO00HBIX TEIT;

n300paXkaTh H3ydaeMble (PUTYPEI, BHIIOTHATE (BBIHOCHBIE) INIOCKHE YEePTEXH
13 PUCYHKOB IIPOCTHIX 00BEMHBIX (PUTYp: BUZ CBEPXY, COOKY, CHU3Y, CTPOUTH
CEeUEHHsI Tl BpaIleHHs;

H3BJICKaTh, HHTEPIIPETUPOBATh U IPE0oOPa30BEIBATE HH(POPMALHIO (GUTypaXx,
MPeJCTaBICHHYI0 HAa 4epTeXaX O MPOCTPAHCTBEHHBIX I'E€OMETPHUYECKHX H
PHCYHKaX;

CBOOOJIHO ONEPHPOBATH IIOHATUEM BEKTODP B IPOCTPAHCTBE;

BBIIOJIHATH OIEPaluH HaJl BEKTOPAMH;

3a/1aBaTh IJIOCKOCTh YpaBHEHHEM B IEKapTOBON CHCTEME KOOPAUHAT;
pelIaTh reoMeTpUUYECKHE 3a1audl Ha BBIYUCICHHUE YITIOB MEXKIY HPSMBIMU U
IUIOCKOCTSIMH, BEIYHUCIICHHE PACCTOSHUI OT TOUKH IO IUIOCKOCTH, B II€JIOM, Ha
[IPUMEHEHUE BEKTOPHO-KOOPJUHATHOIO METO1a IIPH PELICHUH;

CBOOOJHO ONEPHPOBATh IOHATHAMHM, CBS3aHHBIMU C [BIDKEHHEM B
MIPOCTPAHCTBE, 3HATH CBOMCTBA JBHKECHUN;

BBIIOJIHATh ~M300pa)KeHHS MHOTOTPAaHHHMKOM M Tl BpallleHHs IIpU
MapajuleJIbHOM ~ TEPEHOCe,  LEHTPAIbHOH  CHUMMETpUM,  3€pKaJbHOU
CHMMETPHH, IIPH IOBOPOTE BOKPYT IPSIMOH, IIpeobdpa3oBaHus mog00us;
CTPOHTh CEUEHHs] MHOTOTPAaHHHKOB H Tl BpPALICHMS: CEUEHUs LMIUHApA
(mapajiesabHO M NEPIEHIUKYISIPHO OCH), CEYEHUs! KOHyca (IapajienbHOoe
OCHOBAHMIO U MPOXOIAIIEe Yepe3 BEPIIUHY), CEUeHHs IIapa;

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

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

pemiaTh 3amaud  Ha JOKAa3aTeNbCTBO MAaTEeMaTHYECKHX OTHOIICHUH H
HaXOKIEHHE TeOMETPUUECKUX BEIIMIUH;

MPUMEHATh HPOrpaMMHBIE CPEICTBA U DIEKTPOHHO-KOMMYHHKAI[HOHHbIE
CHCTEMBI IIPY PEIICHUH CTePEOMETPUIECKUX 3a/1a4;

MIPUMEHATH [OTy4YeHHbIe 3HAHUS Ha IPAKTUKE: CPaBHUBATD, AHAIH3UPOBATh U
OLICHUBATh PeallbHble CUTYalluH, IPUMEHATh H3y4eHHBIC IOHITHS, TEOPEMBI,
CBOWCTBA B IPOIIECCE MOMCKA PELICHHST MATEMAaTHUECKH C(HOPMYITPOBAHHOM
mpoOIeMbl, MOIEIUPOBATh pealbHble CHTYallMd Ha S3bIKE T'EOMETpPHUH,
HCCNIeIOBATh IOCTPOCHHBIE MOJEIM C MHCIONB30BAHHEM TI'€OMETPUUECKUX
MOHATHH U TeOopeM, amlmapara aiareOpbl, pelaTh HPaKTHYeCKHe 3aJadH,
CBSI3aHHBIC C HAXOXKICHHEM T'€OMETPUIECKUX BEIIHUNH;

HMeTb MPEICTAaBICHUs] 00 OCHOBHBIX JTalaX pa3BUTHUS TEOMETPHUH Kak
COCTaBHOM YacTH (DyHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.

IIpenMerHble pe3ynabTaThl O OTACABHBIM TeMaM YydeOHOro pasiena
«BeposiTHocTh M cratuctukay. K koHny 1 momyromus oOydarommiics
HAy4YHTCS:

CBOOOIHO ONEPHPOBATh MOHATHAMHU: Tpad), IIockuii rpad, cBs3HbIM rpad,
myTh B rpade, Lenb, UK, IePeBO, CTEHIECHb BEPIIMHEL, IEPEBO CIyIaifHOroO
9KCIICPHMEHTA;

CBOOOIHO ONEPUPOBATh MOHATUSMHU: CIYYailHBIH 3KCHEPUMEHT (OIIBIT),
cilyyaiiHOe COOBITHE, DIEMEHTapHOE CIIy4allHOEe COOBITHE (IJIEMEHTApHBIN
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HCXOJ) CIyJaiHOTO OIbITa, HAXOAWUTH BEPOSTHOCTH COOBITHH B OIBITaX C
PaBHOBO3MOKHBIMH JJIEMEHTAPHBIMHU COOBITHAMU;

HAXOIUTh U (OPMYyIUPOBATH 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 (DYHKIMOHUPOBAHWS pa3IMYHBIX 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, YBaXKCHHS 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) IyXOBHO-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 IOCTPOCHHE YCTOHIMBOrO OyaymIero;

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
MaTEMaTHKON U €€ MPUIOKEHUSIMU, YMEHHE COBEPLIATh OCO3HAHHBIN BBIOOD
Oynymielt npodeccur U peanr30BbIBATH COOCTBEHHBIC JKU3HEHHbIC TUIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K MaTEMaTHYeCKOMy OOpa3OBaHMIO U
caM000pa30BaHHIO HAa MPOTSHKCHWH BCEH JKH3HM, TOTOBHOCTh K QKTHBHOMY
Y4aCTHIO B PCIICHHH  MPAKTHYECKMX  337ad  MaTeMaTHYeCKOH
HaIpaBICHHOCTH;

7) 9KOJIOrHYECKOTO BOCITUTAHUSL:

Cc(OPMHUPOBAHHOCTh ~ DKOJOTMYECKON  KyNbTYPBl, MOHHUMAaHHE BIMSHUS
COLMANBHO- SKOHOMUYECKHMX MPOLECCOB HAa COCTOSHHME MNPHPOAHOH 1
COLMANBHOM Cpe/ibl, OCO3HAHHE TITO00AIBHOTO XapakTepa HKOJIOIHYECKHX
mpobsieM, OpHEHTAIMsT HAa TNPUMEHEHHE MAaTeMAaTHYCCKUX 3HAHMH is
peleHns 3aa49 B 00JIaCTH OKPYIXKAFOIeH CPeIbl, ITTAHUPOBAHHE MOCTYIIKOB 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, IIOHHMAaHHE
MaTeMaTH4YecKOll HayKH Kak cepbl 4eT0BeYeCKON NesTEeNbHOCTH, ITAIIOB e&
Pa3BUTUS U 3HAYMMOCTH JUIS Pa3BUTHS LUBIIIM3AIMH, OBJIAJICHHE S3BIKOM
MaTeMaTHKH U MaTeMaTUIeCKON KyJIbTypol Kak CPEACTBOM IIO3HAHUS MHPA,
TOTOBHOCTb OCYILECTBIISATh IPOEKTHYIO M UCCIIEI0BATENIBCKYIO JESITEIbHOCTh
HMHIUBUIYaIbHO U B TPyIIIE.

Obuiue u B pesynbraTe OCBOCHMS Y4eOHOW JWUCHHUILIMHBI OOYYArOLIMECsS JOJDKHBI
MpodeCCHOHANIBHBIC | OBIAJETh CIACAYIOLUIMMH OOIIUMHU U POGECCHOHATBHBIMUA KOMITCTCHIIMSMHE:
KOMITETEHITUU OK 03. ITnaHupoBath U peann3oBbIBaTh COOCTBEHHOE NPO(ECCHOHATIBHOE U
JIMYHOCTHOE  pa3BHUTHE,  MPEANPUHUMATENBCKYI)  JEATEIbHOCTH B
npodecCHOHANIBHOM  cepe, HCIONBb30BaTh 3HAHUS MO  (UHAHCOBOM
TPaMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX CUTYaLUsX;

IIK 2.2. PaccuuThiBaTh W aHAJIM3UPOBATh JIOTHCTUYECKHE W3JCPKKH B

TIPOU3BOACTBE U PACIIPEACIICHUH.

4.1.3. Iloxazarequ u KPUTEPUH OUNECHUBAHUA TEKYIIEIr0 KOHTPOJISA YCIIEBAEMOCTH H

HpOMC)KyTO‘lHOﬁ aTTeCTAallMM 110 UTOraM OCBOCHHUSA TUCHHUITJIMHBI (Kypca)

DK3aMeH M0 KypcCy SBJISIETCS] UTOTOBOM OLIEHKOM pabOThI CTYAEHTA 3a IO/l U BKIIIOYAET B ce0s

OLICHKY TCOPCTUUCCKHX 3HaHHUI CTYACHTA, pa3BUTUC TBOPYCCKOIO0 MU aHAJIMTUYCCKOI'O MBbIIIJICHUS,

NpUOOpETEHNE HAaBBIKOB CAMOCTOATENIHHON PadOTHI, YMEHHE CHHTE3UPOBATH MOIYYCHHBIE 3HAHUS U

OPUMEHATh MX K PEUICHUIO TMPAKTUYECKUX 3a7ad, YpPOBEHb C(HOPMHUPOBAHHOCTH PE3YJIHTATOB

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

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

XOAC TCKYILICTO U IMPOMEIKYTOUHOI'O KOHTPOJIA.

[Ipu mpoBeneHUM TEKYIIETO KOHTPOJI M MPOMEKYTOUYHOM aTTECTAlUMU IO JUCLUILIMHE B

paMKax TpaIlI/IIII/IOHHOI\/JI IOKaJIbl OCHWBAHUA IIPUMCHAIOTCA CICAYIOIINEC KPUTCPHUU:

Orenka

Kpurepuu BbICTaBICHUS OLICHKH

OTIIMYHO

(3auTeHO)

CTyEHT JEMOHCTPHPYET BCECTOPOHHEE, CHCTEMaTH4eCKOe U
ri1y0oOKoe 3HaHue y4eOHOro mMaTepuaia, TOYHO, YeTKO U KOHKPETHO
OTBCYACT HA BOMPOCHI, MOXKET A0KA3ATh U NPOUJIIOCTPUPOBATE CBOU
pacCyxaACHUs MPAKTUUCCKUMU ITpUMEpaMHu, ITPHU OTBETC HA BOIIPOCHI
paccykaaer, OmMpasch Ha 3HaHUS, IOJyUYEeHHBIE KaK B paMKax
JaHHOT'O KypcCa, TaK U MPHU U3YUCHUH APYTUX CMCKHBIX JUCHUILIINH,
YMEET CBO60]1HO BBIIIOJIHATH MPAKTUYCCKUC 3alaHusd,
IIPEAYCMOTPEHHBIE ~ IIPOrpamMMoOi, B  TOM  YHCIE,  pelaer
HECTAaHJAPTHBIC 3a1a4U, B [ICJIOM OTBCTELI FHY6OKI/IC, 000CHOBaHHEIE U
3aKOHYCHHBIE;

Xopomo
(3auTeHO)

B CBOMX OTBETaX Ha BOMNPOCHl CTYJAEHT YETKO (OpMYyIUpyeT
ONpENENCHUs U MOXKET IOKa3aTh B3aMMOCBA3b PA3IMYHBIX YacTei
NPOMJEHHOIO B paMKaxX JaHHOro Y4eOHOro Kypca Marepuana,
CTYJEHT IEMOHCTPUPYET CIIOCOOHOCTDH K Pa3MBbIIIIJICHUIO, IPH OTBETE
Ha BOIPOCHl PACCYXKAAECT, OMHUPASICh HA IIOJYyYEHHBIE B pPAMKax
JAHHOTO Kypca 3HAaHMUs, JIETKO pelIaeT TUIOBbIE 3aJ]au, CIIOCOOEH K
CaMOCTOSITENIbHOMY MOIOJIHEHUIO 1 OOHOBJICHUIO 3HAHUN U YMEHUH B
X0J1¢ abHEH e yuaeOHoM 1 MpodheCCHOHATBHOM IeATeTbHOCTH

Y 10BIIETBOPUTEIIHHO
(3auTeHO)

CTYACHT 06H3py>I(I/IBaeT B ICJIOM IIPaBUJIIBHOC TIOHMMAaHUE OCHOBHBIX
BOIIPOCOB IMPOrpaMMHOro Marc€puajia, MOXET JaTb OIPCACICHUSA
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OCHOBHBIX TIOHSITH, TPONHJCHHBIX B paMKax y4eOHOT0 Kypca, OJJTHAKO
u3JaraeT UX HEeJO0CTATOYHO YETKO M / WM HE B IOJHOM oObeMme,
OPEIYyCMOTPEHHOM  YY4eOHBIM  MaTepualioM  JIEKUMOHHBIX H
IIPAKTUYECKUX 3aHATUH, HE MOXKET BBIBECTH 3aKOHOMEPHOCTH U
CBS3aTh BOCIMHO pa3HbIE 4YacTH Kypca; [JOIyCKaeT OTACIIbHbIC
OIIMOKH B OTBETE W NPHU BBHIOJHEHUU 33JaHUH, PEHICHUE TUIIOBBIX
3a7]a4 MOXKET BBI3BIBATH 3aTPYAHEHHE, IIPH 3TOM CTYJCHT 00janaer
HEOOXOJUMBIMU 3HAHUSAMH Ul UX YCTPaHEHUs I0J PYKOBOJCTBOM

MpenoiaBaTelis

HeynoBneTBopuTenbHO | 3HAaHUA CTYACHTAa OOpPBIBOYHBI, HE TOKPBIBAIOT BCETO IPEIMETA,
(He 3a4TeHO) CKOpEe 3ay4eHbl, YeM MOHATHI U, KaK CICICTBUE, CTYJEHT HE MOXKET
OOBSCHUTH CBA3EH B paMKax M3JI0)KEHHOI'O MaTepuaa, 1aTh TOUHbIX
OIpENEICHUN IOHATUM, NPOWJIEHHBIX B paMKax Kypca, JaeT
paciibiBYaThie (OPMYJIUPOBKH, HE BIIAJICET B JOJDKHOM CTENEHU
TEPMUHOJIOTHEH M TNPUEMaMH pEUICHUS THUIIOBBIX 3a]a4; OLICHKa
«HEYJOBJICTBOPUTEIBLHO», KAaK IIPaBWJIO, CTaBUTCA CTYACHTAM,
KOTOpblE HE MOTYT MPOAOKUTH OOy4YEHHE WM HPUCTYNUTh K
po(eCCUOHATIBHON JAeATeNbHOCTH N0 oKOHuaHuu Komnemxka 0e3

JOITOJIHUTECIIbHBIX 3aHATHM 10 COOTBGTCTBYIOHIeﬁ JUCLHMITIIIMHE

4.1.4. OneHouHble cpeacrea mo AUCHUIUVIMHE IMPEACTABJCHBI B paMKax ®oHpa
OLHECHOYHBIX CPEACTB, ABJJIAIOIICIOCA MPUJIOKEHUEM K HacToOsIIel paﬁoqeﬁ nporpamme.

4.2. Oco0eHHOCTH NPOBe/IeHUsI TeKyIIel M MPOMeKYTOYHOM aTTecTaliu JAJs JIUL ¢
OrpaHUYeHHbIMHM BO3MOKHOCTSIMH 310POBbSI U HHBAJIN/10B

JUIsl OCYIIECTBIIEHUS MPOLEAYP TEKYILEro KOHTPOJIS YCIIEBAEMOCTU U IPOMEXKYTOUHON
aTTeCTalllU YKa3aHHbBIX 00yYaroIINXcs CO3/1at0TCs (POHBI OLIEHOYHBIX CPEJICTB, aAANTHPOBAHHbBIE
JUISL MHBAJIU/IOB U JIMI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/J0POBBS M MO3BOJISIOIINE OLIEHUTH
JOCTHKEHHE MMU 3allJIAaHUPOBAaHHBIX B OCHOBHOW 00pa3oBaTelIbHOW NMpOrpaMMe pe3ylbTaToB
o0OydeHHss U YpOBEHb C(HOPMHUPOBAHHOCTH BCEX pPE3YJbTAaTOB OOYYEHMsI, 3asBICHHBIX B
00pa30BaTeNIbHOI MporpamMmme.

Takue oLleHOUHBIE CPEICTBA CO3JAOTCA IO MEPEe HEOOXOIUMOCTH € YYETOM pa3IMYHbIX
Ho3osorui. [Ipn mpoBeneHHHM TEKyIle M MPOMEXYTOYHOM aTTeCTallMH JJI1 YKa3aHHBIX JIWLL
MPEelyCMOTPEHO BKJIIOUEHUE B YUEOHBIN IpoIecc pa3inyHbIX MOCPEAHUKOB, BKIKOYasi ThIOTOPOB
Y YIIOJHOMOYEHHBIX I10 JiejlaM WHBaIuA0B. dopMa MpoBeeHUs TeKYIIeH aTTecTalluu AJs JIUL] C
OTpaHUYEHHBIMU BO3MOXKHOCTSIMM 3/I0POBbSl M WHBAJIUIOB YCTAHaBIMBAETCS C Y4YETOM
MHAUBUAYAJIbHBIX NCUX0(pHU3NUEeCKHX 0coOeHHOCTeH (YCTHO, MUCHbMEHHO Ha Oymare, MCbMEHHO
Ha KOMIIbloTepe, B ¢opMe TecTupoBaHus M T.M.). [Ipy HEOOXOIUMOCTH TakuUM CTyJIEHTaM
o0ecreynBaroTCsl COOTBETCTBYIOIINE YCIOBUS MPOBEACHUS 3aHITUN M aTTeCTallld, B TOM YHCIIe
IPEOCTABIIAETCS JOMOJIHUTEIBHOE BPEMS /7Sl TIOATOTOBKU OTBETA HA 3a4€Te MM SK3aMEHE.
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