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COJEPKAHUE

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

KOHTPOJIb 1 OLIEHKA PE3VJIPTATOB OCBOEHUS YUYEBHOU 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 IIpefenax OCHOBHOW mIpodecCHOHaIbHOW 00pa3oBaTeNbHOM MporpaMMsbl, pa3pabOTaHHON B
cootBeTcTBUU ¢ DenepanbHbIM TOCYAApCTBEHHBIM OOpa30BaTENbHBIM CTAHJAPTOM IO
CIIEIUATILHOCTH CpeiHero npodeccuoHanbHoro oopazopanus 42.02.01 Pexnama n denepaibHbIM
rocy/1apcTBEHHBIM 00pa30BaTeNIbHBIM CTAaHIAPTOM CPEAHEro 001Iero oopa3oBaHusl.

YpoBeHb OCBOCHUS AUCIMILTUHBI (Kypca): YrIyOJIeHHBIH

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

[MpuoputeTHpIMH LensIMH  OOy4YeHUsT MaTeMaTHKe Ha YIIyOJIEHHOM YpPOBHE MPOJOJDKAIOT
OCTaBaThCA:

(hopMUpOBaHUE IEHTPATLHBIX MATEMATHYCCKUX TMOHATUH (YHMCIIO, BEIMYMHA, TEOMETPHUUCCKAs
¢urypa, TepeMeHHas, BEPOATHOCTh, (YHKIUSA, TPOW3BOMHAS, WHTETPal), OOECIICUNBAIOIINX
HPEEeMCTBEHHOCTh M TIEPCIIEKTUBHOCTH MaTEMAaTHIECKOTO 00pa30BaHUsI 00YJaIOIINXCS;

noJiBeicHue O00ydarolmuxcss Ha JOCTYHNHOM [UIi HHUX YPOBHE K OCO3HAaHHIO B3aWMOCBSI3U
MAaTCMAaTHUKU U OKPYXKaromero Mupa, IOHMMaHUuI0 MAaTEMAaTUKH KaK 4aCTH O6HICI>1 KYJIBTYPbI HCJIOBCUCCTBA,

pa3BHTHE WHTEIUICKTYyalbHBIX M TBOPYECKHX CIOCOOHOCTEH 0Oyd4arommxcsi, IMO3HAaBaTEIbHON
AKTHBHOCTH, UCCIIEJOBATEIFCKIX YMEHHI, KpUTUYHOCTH MBIIIJICHUS, HHTEpPeca K M3yUYEeHHIO MaTeMaTHKY;

(dopmupoBanue GYHKIIMOHATLHON MaTeMaTH4ecKoi IPaMOTHOCTH: pacro3HaBaTh
MAaTEMATUYCCKHUEC aCIICKThI B pC€aJIbHBIX JKU3HCHHBIX CUTyallugX HW TIPU HIYUYCHHUU APYTHUX
y4eOHBIX TPEIMETOB, TMPOSBICHUS 3aBHCUMOCTEH M 3aKOHOMEPHOCTEH, (OPMYIMPOBATh MX Ha S3BIKE
MaTeMaTHKH U CO31aBaTh MaTeMaTHUECKHUE MO/ICIN, TPUMEHSTh OCBOCHHBII MaTEMaTUUECKHH arapar Jist

peUICHUA TPAKTUKO-OPUCHTUPOBAHHBIX 3a/1a4, MHTCPIPETUPOBATH U OLICHHUBATH MOJTYYCHHBIC PE3YJIbTAThI.

1.2.1. B pe3ynpTaTe OCBOEHMsS y4eOHOH NHUCHUUIUIMHBI (Kypca) 0O0y4aroIuecs TOJIKHBI
OBJIAJIETh CIAEAYIOUIMMH JUYHOCTHBIMM Pe3yJabTaTAMM OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHOU

IIPOrPaMMBIL:

B pe3ynbTarte u3yueHuns- MaTeMaTHKHU Ha yPOBHE CPEAHET0 00I11ero o0pa3oBaHus y 00y4aromerocs
OyzayT c(hOpMHPOBaHEI CIIEAYIOIINE TMYHOCTHBIE PE3YIbTaThI:

1) rpaxmaHCKOro BOCHUTAHUS:

c(OPMHUPOBAHHOCTD TPAKAAHCKOW MO3HMIUKM O00yYarOIIerocsi Kak akTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHUHCKOT0 OO0IIecTBa, MPEACTaBIEHHE O MaTeMaTHYeCKUX OCHOBaX (PyHKIMOHMPOBAHUS
Pa3InYHBIX CTPYKTYP, SBICHUH, IPOLELYp IPaXXJaHCKOT0 00ILeCTBa (BEIOOPHI, OIIPOCH U APYTOe), YMEHHE
B3aUMO/ICHCTBOBAThH C COUUAILHBIMA MHCTUTYTaMU B COOTBETCTBUH € X (QYHKIHMSIMHU U HA3HAUYCHHUEM;

2) mNaTpPUOTHYECKOTO BOCITUTAHUS:

c(OPMHPOBAHHOCTh POCCUHCKOW TPaKAAHCKOW WICHTHYHOCTH, YBXKEHHUS K MPONLIIOMY U
HACTOALIEMY pPOCCHUICKOW MaTeMaTHKH, LIEHHOCTHOE OTHOLIEHHE K JOCTHKEHUSIM pPOCCHMCKHUX
MaTEMAaTHKOB M POCCHHCKOM MaTeMaTH4eCKOM IIKOJIBI, HCIOJB30BAaHUE STHUX AOCTH)KEHUH B JIPYIHX
HayKax, TEXHOJIOTHX, cepax SIKOHOMUKH;

3) IyXOBHO-HPAaBCTBEHHOI'O BOCITUTAHUS:



OCO3HaHME JYXOBHBIX IIEHHOCTEH POCCHHCKOrO Haponaa, c(hOpMHPOBAHHOCTH HPABCTBEHHOTO
CO3HaHUs, ITUYECKOTO MOBEICHUS, CBSI3AHHOTO C MPAKTHYECKHM NPUMEHEHHEM JOCTHKCHUU HAyKH U
JeSITEeIbHOCTHIO YIEHOT0, OCO3HAHHE JIMYHOTO BKIIA/Ia B TOCTPOEHHUE YCTOHYUBOTO OYAYILETO;

4) SCTETHYECKOTO BOCITUTAHUS:

JCTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYas 3CTETHKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 33a4, pELICHUH, pacCcyKICHNH, BOCOPUUMUYUBOCTh K MATEMAaTUIECKUM aCIIEKTaM Pa3IMIHBIX
BUJIOB HCKYCCTBA;

5) dusnyecKoro BOCIUTaAHUS:

c(OpMHUPOBAaHHOCTh YMEHHS NPUMEHSTh MaTeMaTU4eCKUe 3HAHUS B HMHTEpecax 3J0pPOBOrO U
Oe3omacHOro o0pasa XH3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 370pPOBBIO (30POBOE MHTAaHHE,
cOaJaHCUPOBAHHBIA PEXUM 3aHATHM M OTHABIXa, peryjsapHas (U3MUecKas aKTUBHOCTH), (uzndeckoe
COBEPILEHCTBOBAHUE IIPU 3aHITUSAX CIOPTUBHO- 030POBUTEIBHOM JESITENbHOCTHIO;

6) TpPyIOBOTO BOCITUTAHHUSA:

TOTOBHOCTH K TpYyIy, OCO3HaHHWE LEHHOCTH TPYAOIIO0MS, HHTEPEC K PasIryHbIM cepam
npodecCHOHANTLHON AEATENLHOCTH, CBSI3aHHBIM C MATEMAaTHKOW U €€ TPUIIOKCHUSAMH, YMEHUE COBEPIIATh
OCO3HaHHBIA BEIOOp Oymymieidl mpodeccnd W peann3oBHIBaTh COOCTBEHHBIC JKM3HEHHBIE —IIIaHBI,
TOTOBHOCTh W CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHHUIO M CaMOOOPa30BaHUIO HAa MPOTSHKEHUU
Bcel JKU3HHU, TOTOBHOCTHL K AKTUBHOMY YYaCTHIO B PCHICHUU IPAKTUYCCKUX 3aJaqd MaTeMaTUYeCKOMN
HaNpaBJICHHOCTH;

7) 3KOJIOTHYECKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTD FKOJIOTMYECKON KyJIbTYPbI, IOHUMAaHHE BIMSHUS COLUATIBHO- SKOHOMHUECKUX
MPOIIECCOB HA COCTOSIHAE MPUPOJHOW M COLMAIBHOW Cpellbl, OCO3HAHHWE TIJIOOAIBLHOTO XapakTepa
OKOJIOTHYECKUX HpO6HeM, OpuCHTAalMA Ha MPUMCHCHUC MATEMATUYCCKUX 3HAHUN IJid pCUICHHA 3a1a4 B
001acTH OKpYXaroLe cpenpl, MIIAHUPOBAHKWE MOCTYIKOB M OLIEHKH UX BO3MOKHBIX IOCIIEACTBUH IS
OKpY>KaroIlel Cpepl;

8) IEHHOCTH HAYYHOTO IMO3HAHUS:

c(OPMHUPOBAHHOCTb MHPOBO33PCHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHTHS
HayKd W OOIIECTBEHHOW IPAKTHUK{, NOHMMaHHUE MaTeMaTU4YeCKOW HAyKH KakK cQepbl 4el0BEeYeCKOH
JESITeIbHOCTH, ATANOB €€ Pa3BUTHS M 3HAUUMOCTH IJISl Pa3sBUTUS LMBWIM3ALMM, OBJIAZCHUE S3BIKOM
MaTeMaTHKH U MaTeMaTHYeCKOMN Ky.]'[BTypOfI KaK Cp€ACTBOM IIO3HAHUA MHUPA, TOTOBHOCTb OCYHICCTBJIATH

IMPOCKTHYIO U UCCIICA0BATCIILCKYIO ACATCIbHOCTD HHANBUAYAJIbHO U B I'PYIIIC.

1.2.2. B pe3ynbTare OCBOCHHs y4eOHOW IUCHUUIUIMHBI (Kypca) oOydyaromuecs: JOJIKHbBI
OBJIAJIETh  CICAYIOUIMMH  METANPEAMETHBIMH _ Pe3yJbTATAMH  OCBOEHUS  OCHOBHOM

00pa3oBaTeNbHONW MPOrPaMMBl, B T.4U.:

Pezynamusnvie ynusepcanvhuvle yuebnvie oeticmeusi:

VY oOyuaromerocss OyayT cQOpMHpPOBaHBI YMEHHMsS CaMOOpPTraHU3alMM Kak YacThb
PETyJISTUBHBIX YHUBEPCAIbHBIX YUEOHBIX AEHCTBHIA:

COCTaBJIATh IUIAH, AITOPUTM pEIIEHUs 3a7ayd, BbIOMpATh CIOCO0 pEUIeHHs C Y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI pelIeHuH ¢ y4€TOM HOBOW MHpOpPMAaLIUH.

VY oGyuaromerocst 6yayT cOpMHpPOBaHbI YMEHHSI CAMOKOHTPOJIS KaK YacTh PETYISTUBHBIX
YHHUBEPCAJIbHBIX YUEOHBIX ACHCTBUIL:

BJIaJIeTh HaBbIKaMM MTO3HABATEIbHOMN peduieKCuu Kak 0CO3HAHMS COBEPILAEMBIX IEHCTBUN
U MBICIUTENBHBIX IPOLIECCOB, HX pe3yJdbTaToB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIA IIpoLiecca U pe3yibTaTa PELIeHNs MAaTEMaTUIEeCKON 3a1a4uy;



MpeIBUIIETh TPYAHOCTH, KOTOpPhIE MOTYT BO3HUKHYTHh IpPU pPEUICHHH 3aJa4yd, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIBLCTB, JaHHBIX, HAMJICHHBIX OIMIHMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yjbTaTa LEIM U YCIOBUSM, OOBACHATH MPUYUHBI
JOCTHKEHUS UM HEIOCTHIKEHUS PEe3yIbTaTOB JESATEIbHOCTH, HAXOAUTh OMIMOKY, TaBaTh OLICHKY
NPUOOPETEHHOMY OIIBITY.

VY oOyuaromierocst OyayT copMUpOBaHbl YMEHUSI COBMECTHOM J1eATEIbHOCTH:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBAa KOMAaHHOW W MHAWBUYyaJIbHOU pabOThl MpU
pelieHnr y4eOHbIX 3a/ay, MPUHUMATh IeJlb COBMECTHOM JEATEIbHOCTH, IUIaHUPOBAThH
OpraHHU3aII0 COBMECTHOM paboThl, pacnpeiesarTh BUABI padoT, TOTOBapUBaThCs, OOCYKIATh
MIPOLIECC U PE3YNIbTAT pabOoThl, 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBAaTh B IPYMIOBBIX (hopmax paboThl (00CYkaeHHUS, OOMEH MHEHUH, «MO3TOBBIE
HITYPMBD» U HHBIE), BBIIIOJIHSATH CBOIO YaCTh Pa00OTHI U KOOPIMHUPOBATH CBOU JCHCTBUS C APYTUMU
YJIeHaMH KOMaH/Ibl, OLIEHHWBAaTh KayeCTBO CBOETO BKJIaJa B OOLIUIN MPOIYKT MO KPUTEPUSM,
c(hOpMyJIMPOBAHHBIM YYACTHUKAMU B3aWMO/ICHCTBU.

Ilo3nasamenvHule yHugepcaivhvie yuebHvle Oeticmeus.

VY obyuaromerocs OymyT chOpMUPOBaHBI CIIEAyIOIIe 0a30BbIe JTOTHUECKHE NEHCTBUS KaK 4acTh
MO3HABATEIBHBIX YHUBEPCATBHBIX YUEOHBIX JICHCTBUIA:

BBIABIIATE U XapaKTCPHU30BATh CYHMICCTBECHHBIC IMPU3HAKKU MATECMATHYCCKUX O6T)€KTOB, HOHHTHﬁ,
OTHOIICHUI MKy MOHITHAMH, (HOPMYIUPOBATH OMPE/IEICHNUS IOHATHIA, YCTAHABIMBATE CYIICCTBEHHBIN
MPHU3HAK KIACCH(DUKAIIMH, OCHOBAHHUS 1JIs OOOOIICHUS ¥ CPABHEHHsI, KDUTEPHHU IIPOBOINMOTO aHAJN3a;

BOCIIPHHUMATh, (OpMYIHPOBaTh M TPeoOpa3oBBIBATh CYXKACHHUS: yTBEpAUTEIbHBIE H
OTpULATCIbHBIC, CAMHUYHBIC, YACTHBIC U O6H.[I/IC, YCJIOBHBIC,

BBUSIBJISITH MaTEeMaTHIECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U POTUBOPEYHsI B (pAKTaX, TaHHBIX,
HaOJMIONICHUSIX ¥ YTBEPXKICHHSX, MpeIIararb KPUTEPHH IS BBISBICHHS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYUIL;

ACjaTb BBIBOJAbI C HUCHOJIB30OBAHUEM 3aKOHOB JIOTUMKH, ACAYKTUBHBIX W HWHIYKTHUBHBIX
YMO3aKJIIOUCHHI, yMO3aKITIOUCHHUI 110 aHATIOTHHL;

HPOBOJUTH CAMOCTOSITENIBHO JIOKA3aTeIbCTBA MATEMAaTHYECKUX YTBEP:KACHHN (IPSIMBIE U OT
MPOTHUBHOTO), BBICTPaWBATh APTyYMEHTAIMIO, MPHBOAUTH NPUMEPHl W KOHTPIPHUMEPHI, 00OCHOBBIBATH
COOCTBEHHBIE CYXJICHHUS U BHIBOJIBI;

BBIOMpATh CrOCOG pereHust y4eOHOW 3a1aun (CPaBHUBATh HECKOIBKO BAPHAHTOB PEIICHHS,
BBIOHPATh HAHOOJIEE TTOXO/ISIIHI C YIETOM CAMOCTOSTEIIBHO BBIICICHHBIX KPHTEPHUEB).

V obyuaromierocst 0yayT cOpMHPOBaHBI Ciieyromne 6a30BbIe HCCIISIOBATENIBCKIE JEHCTBHS KaK
4acTh TIO3HABATEIBHBIX YHHUBEPCAIbHBIX YUeOHBIX JICHCTBUN:

HCIIONIb30BaTh BOMPOCHl KaK WCCIENOBATEIbCKMI HWHCTPYMEHT MO3HAHUS, (HOPMYIIUPOBATH
BOIPOCHI, (PUKCHPYIOIHE MPOTHBOPEUre, MPOOIIeMy, YCTAaHABIMBATH HCKOMOE U JaHHOE, (JOPMHUPOBATH
TUIIOTE3Y, apTyMEHTUPOBATh CBOIO MTO3UIIUI0, MHEHHE;

MPOBOJIUTH CAMOCTOSITEIIBHO CIIAHMPOBAHHBINA 3KCIIEPUMEHT, MCCIIEA0BAHKE 110 YCTAHOBJICHUIO
OCOOCHHOCTE! MaTeMaTH4eCKOro OOBEKTa, SIBICHUS, IPOIECCA, BBIABICHHUIO 3aBHCHMOCTEH MEKITy
00BEKTaMH, SIBICHUSIMH, TIPOLIECCAMHU;

CaMOCTOSTENBHO (POPMYIMPOBATH OOOOIICHUSI W BBIBOJABI TI0 pPE3yJbTaTaM IPOBEIEHHOTO
HAOJIFOJICHUSI, WCCIIEJOBAHUS, OIEHMBATh JOCTOBEPHOCTH IMOJNYYEHHBIX DE3YJIbTATOB, BBIBOJOB H
0000111eHHI;

[POrHO3UPOBATh BO3MOJKHOE Pa3BHUTHE IMPOIIECCA, a TAKKE BBIABUTATH MPEAMOIOKCHHUS O €ro
Pa3BUTUHN B HOBBIX YCJIOBUAX.



VY oOyuaromerocsi OyayT copMHpOBaHBl yMEHHs paboTarh ¢ MH(OpManueld Kak 4acTb
MO3HABATEILHBIX YHUBEPCATBLHBIX YUCOHBIX JCHCTBUIA:

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

BBIOMpPATh MHOOPMAIIHIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHATU3UPOBATh, CHCTEMATU3UPOBATh
Y MHTEPIPETUPOBATH HH()OPMAITUIO PA3JIMYHBIX BUIOB U (hOPM MPEACTABICHHUS,

CTPYKTYPHPOBaTh WH(MOPMAIUIO, MPEACTABIATh €€ B pa3iMyHBIX (PopMax, HILTIOCTPHPOBATH
rpaduIecKy;

OLICHUBAThH HAJIEKHOCTH HH(POPMAIIUH IO CAMOCTOSATEIHHO CHOPMYITHPOBAHHBIM KPUTEPHSIM.

Kommynuxamusnule ynugepcanvhvie yuedOHvle 0elicmeus:

Y oOyuatonierocst OynyT copMHpOBaHBI yMEHHsS OOIICHHS KaK YacTh KOMMYHUKATHBHBIX
YHUBEPCAITBHBIX yUEOHBIX JCHCTBUN:

BOCIIPHHUAMATD ¥ ()OPMYJIUPOBATH CYXKJICHHUS B COOTBETCTBHH C YCIOBUSMH H IENIIMH OOIICHUS,
SICHO, TOYHO, TPAaMOTHO BBIP2YKATh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh
IMMOACHCHUA 110 X0y pCUICHHUA 3ala4i, KOMMCHTUPOBATDH HOHy‘IeHHBII\/'I PE3YIbTAT;

B X0/ie 00CYKJICHHSI 33/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOil TeMBbI, TPOOIEMBI, perraeMoin
3a]aud, BBICKa3bIBaTh WJICH, HAIICJICHHbIC HA TIOUCK PEIICHUS, COIMOCTABIATh CBOU CYXKICHHS C
CYXJICHUSIMH IPYTHX YYACTHUKOB JMAJIOra, OOHAPYKUBATh Pa3lIMUUe U CXOACTBO MO3HIUH, B KOPPEKTHOMN
dhopMe popMyITHUPOBATh Pa3HOTIIACHS, CBOU BO3PAIKECHIS,

NpeaACTaBIATL PE3YJIbTaTbl PCIICHHA 3aJadu, OSKCIICPHUMCHTA, HUCCJIICA0BaHUsI, IIPOCKTa,
CaMOCTOSITETIHHO BBIOMPATh (OPMAT BBICTYIUICHHS C Y4YETOM 3alad NPE3CHTAMH U OCOOCHHOCTEH
ayJIUTOPHUH.

1.2.3. B pe3ynbrare ocBOCHHUsI y4eOHOW IMCHMIUIMHBI (Kypca) OOydarommecs: JOJIKHBI
OBJIQ/ICTh CIEAYIOIIMMHU MPeIMEeTHbIMH Pe3yJabTaTaMU OCBOCHHUS OCHOBHOH 00pa30BaTEIbHON

[IPOTPaMMBI:

[IpenmerHble pe3yabTaThl OCBOCHUS (eaepalbHOl paboyeld mporpaMMmbl MO MaTeMaTHKe
MPEJICTABJICHBI TI0 T0J]aM O0YYEHHS B paMKax OTJENbHBIX YIeOHBIX KypCOB B COOTBETCTBYIOLIHMX pa3jieiax
HACTOSIIIEH MPOrpaMMBl.

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

Hucna v BBIYUCIICHUSA:

CBOOOJIHO OTIEPUPOBATh MOHATHIMHU: PAIMOHAILHOE YUCIIO, OECKOHEYHAs ITEPHOANYECKas TpoOb,
MIPOLIEHTHI, MPPAIlMOHATIBHOE YHCIIO, MHOXKECTBAa PAIlMOHAIBHBIX W JEHCTBUTENBHBIX YHUCEN, MOJIYJb
JEHUCTBUTEIILHOIO YHCIIA;

MIPUMEHATH APOOU U TIPOIICHTHI IS PEeLIeHHs MPUKIIAAHBIX 3371a9 U3 Pa3INYHBIX OTpaciei 3HaHUI
U pealIbHOM KU3HU;

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

CBOOOJIHO ONEPHUPOBATH MOHITUEM: CTEIICHb C IIEJIBIM MOKa3aTesIeM, UCIIOIb30BaTh MOIXOISIIYIO
¢dopMy 3anucH 1eHCTBUTENBHBIX YMCEN IS PELICHUS MPAKTHYECKUX 3a]1a4 U IPECTaBICHUS JaHHbIX;

cBOOO/IHO OTIEPHPOBATH OHATHEM: ApUPMETHUECKNI KOPEHb HATypPaAIbHOM CTENCHH;

cBOOO/JIHO ONEpUPOBaTH TOHATHEM: CTENEHb C paIlMOHAIBHBIM [OKa3aTeleM; CBOOOJHO
OIIEepHUPOBATH MOHATHAMH: JIOTapU(M YUCIia, JeCATUUHBIE U HATYPaIbHBIC JIOrapu(Mbl;

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

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



YpaBHEHNA U HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSIMH: TOXAECTBO, ypaBHEHUE, HEPAaBEHCTBO, PaBHOCHIIBHBIC
YpaBHEHUS 1 ypaBHEHUS-CIIEICTBHS, PABHOCHUIIbHBIC HEPABEHCTBA;

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

CBOOOJHO OIEpUPOBATh MOHATHSIMU: MHOTOWICH OT OJHOW MEpPEeMEHHOMN, MHOTOWIEH C LEIbIMU
ko3 puLmeHTaMH, KOPHH MHOTOWICHA, IPUMEHATh JIeIeHUe MHOTOWICHa Ha MHOTOYIIEH C OCTaTKOM,
teopemy besy u Teopemy Buera i perienus 3aaad;

CBOOOTHO ONEpPHPOBATh MOHATHAMH: CHCTEMa JIMHEHHBIX ypaBHEHHWH, MaTpHIA, ONPEACITUTEIb
MaTpUIbl 2 X 2 M €ro reOMETPHYECKHH CMBICI, WCIONB30BaTh CBOWCTBA OMpelNeNuTens 2 X 2 IS
BBIYUCIICHHSI €TO 3HAYCHHS, MPUMEHSTH ONMPEACIUTENH AJIsl PeIICHUs CHCTEMbl JMHEHHBIX YpaBHEHHHH,
MOJEIMPOBATh pPEATbHBIE CUTYallMH C IIOMOLIbIO CHCTEMBl JIMHEWHBIX YpaBHEHHWH, WCCIIENI0BATh
HIOCTPOSHHBIE MOJIEIH C TIOMOIIIBIO MATPHII M ONPEICITUTENEH, HHTEPIIPETHPOBATH IOTyYSHHBIH pe3yIbTaT;

WCTIONB30BaTh CBOMCTBA JEWCTBUI C KOPHIMU s TPeoOpa3oBaHMsl BIPAKEHUH;

BBHITIOJIHATH MPE0Opa30BaHMs YUCIOBBIX BBIPAKECHUH, COJAEPKALIMX CTENEHH C PaldOHaTbHBIM
HOKa3aTeseM;

UCTIONH30BaTh CBOICTBA JOTapu(MOB IS TPe0oOpa30BaHUs JIOTAPH(YMIIECKUX BBIPAKECHHH;

CBOOOJHO OMNEpUPOBATh TMOHATHUSAMH: HPpalMOHATbHBIC, TIOKa3aTeIbHBIC U JIOTapUPMHYECKHE
YpaBHEHUS, HAXOJIUTh UX PEIICHHUS C IOMOIIbIO PABHOCUIIBHBIX MEPEXOI0B I OCYLICCTBIISS IPOBEPKY
KOpHEH;

NPUMEHSTH OCHOBHBIC TPUTOHOMETPHUYECKIE bopmybI Ut npeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKCHH;

CBOOOJIHO OTIEPHPOBATH MOHSITHEM: TPHTOHOMETPHUUECKOE YpaBHEHHE, TPUMEHITH HEOOX0AUMbBIE
(GOopMyIIBI IS pelIeHsI OCHOBHBIX TUIIOB TPUTOHOMETPUUCCKHUX yPaBHEHHUH;

MOJIETIMPOBATh peaJbHbIE CUTYALlNH Ha S3bIKE alreOpbl, COCTABIISATD BRIPAKEHUS,

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

®Oynkuum 1 rpaduku:

CBOOOJTHO OTEpHUPOBATH MOHATUAMHU: (PyHKIHS, CIIOCOOBI 3aaHus (GYHKIMU, B3AUMHO OOpaTHbBIE
GyHKIUHM, KOMMO3WNUS (QYHKIUHA, Tpaduk (YHKIWHU, BBHIIOTHATH DIEMEHTapHBIE NPeoOpa3oBaHUs
rpaduKoB QyHKIINI;

CBOOOJIHO OIIEPUPOBATH MOHATUSIMHU: O0JIACTH ONPEICICHUS] 1 MHOXECTBO 3HAUCHHH (YHKIHH,
HyJU (QYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJTHO ONIEPUPOBATH MOHATHSIMU: YETHBIE W HEUETHBIE (PYHKIHMH, MEPHOANYECKUE (QYHKIUH,
MPOMEXYTKH MOHOTOHHOCTH ()YHKIIMH, MAKCUMYMbI 1 MUHUMYMBI YHKIIH, HAUOOJIbIIIee 1 HANMEHBIIIee
3HaueHHE (PYHKIUH HA IPOMEKYTKE;

CBOOOJTHO ONIEPHPOBATH HOHATUSMU: CTETIEHHAs! QYHKIMS C HATYPAIBHBIM M IEIIBIM ITOKa3aTeleM,
rpad¥K cTereHHOW (QYHKIIMH C HATYPAIbHBIM U IIEJIbIM ITOKa3aTeeM, TpapuKk KOpHS n-of CTENeHU Kak
GyHKIIMM O0OpaTHOM CTENEHH C HaTypalbHBIM MOKa3aTeIeM;

OIIEpPHUPOBaTh MOHATUAMM: JHHEHHAsA, KBaApaTHYHAs U APOOHO-TMHEHHAs (DYHKIMHU, BBIIOIHATH
3JIEMEHTapHOE UCCIEJ0BaHUE U IIOCTPOEHHE X TPa(UKOB;

CBOOOJTHO OIIEpUPOBATh MOHATHSIMU: TIOKa3aTeNbHas 1 Jorapudmudeckas QyHKINHU, UX CBOMCTBA
U rpadyKy, HCNIONB30BaTh UX TPaQUKH JUIsl pEUICHUs ypaBHEHU,

CBOOOJHO ONEPHUPOBATH MOHITHUSAMH: TPUTOHOMETPHUYECKAs OKPY)KHOCTb, OIpEIeTICHNE
TPUTOHOMETPUUECKUX (PYHKLHUI YHCIOBOrO apryMeHTa;



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

Hagana MmaTeMaTudeckoro aHaiamza:

CBOOOJTHO OIEPUPOBATH TMOHATHAMH: apu(DMETHUECKass M TEeOMETPHUYECKas IPOTPECcCHs,
OCCKOHEYHO yOBIBAOINAsl TEOMETPUYECKAsl POrPECCHsl, TNHEHHBIN U SKCIIOHCHIIMAIBHEIN pocT, (opMmyia
CJIOKHBIX MPOIIEHTOB, UMETh NPECTABICHUE O KOHCTAHTE;

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

CBOOOJTHO OTIEPHPOBATH TOHATHSIMU: MOCJIEJOBATEIIFHOCTD, CIIOCOOBI 3aJlaHUs
MOCJIEIOBATEIBbHOCTEH, MOHOTOHHBIE UM OrPAaHUYEHHBIC IOCJIEIOBATEIHHOCTH, IOHUMATh OCHOBBI
3apOXKIACHHUS MATEMATHYCCKOTO aHAJIN3a KaK aHAIHM3a OECKOHEYHO MaJIbIX;

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

CBOOOJIHO ONEPUPOBATH TOHATHEM: (DYHKIMS, HEMPEpPhIBHAS HAa OTPE3Ke, NMPUMEHSTH CBOHCTBA
HENPEPBIBHBIX (D)YHKIIHMH JI PEIICHUS 3a/1a4;

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

BBIYUCIISATH MPOU3BOIHBIC CYMMBI, IIPOU3BEICHNUS, YaCTHOTO M KOMITO3UIIMH JABYX (YHKIIUMN, 3HATh
MIPOU3BOHBIC 3JICMCHTAPHBIX (DYHKITUH;

WCTIONIF30BaTh T€OMETPHUECKUHN 1 (PU3MUECKUI CMBICI IPOU3BOIHOM [Tl pelIeHus 3a1a4.

MHoecTBa U JIOTHKa:

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

HCIIONIH30BaTh TEOPETUKO-MHOXKECTBCHHBIN ammapaT Ijs OMHCAHHUS pPEalbHBIX MPOIECCOB H
SIBIICHUH, TIPH PEIICHUH 33/1a4 U3 IPYTUX YIEOHBIX PEAMETOB;

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

K koHIly 00y4eHHs BO 2-M MOJYrOAMH OOYYAIOIIUHACS TMOJIYYHT CICAYIOIIUE MPEIMETHBIC
pe3ynbTaThl MO OTJENBHBIM TeMaM QeaepalibHONi pabodeil mporpaMMbl yueOHOTo Kypca «Anrebpa u
HadJaa MaTeMaTHYCCKOTO aHAIN3ay:

Yucia 1 BBIYUCIICHUS:

CBOOOJIHO ONEPUPOBATh MOHATHAMM: HATypajdbHOE U ILEJI0€ YMCIIO, MHOKECTBA HATYPaIbHBIX H
LEJIBbIX YUCEIN, UCIOIb30BaTh NpU3HAKU JenuMocTd Henbix uynced, HOJ u HOK HaTypanbHBIX uncen s
pelieHus 3a1a4, IpUMEHITh alroput™ EBkinna;

CBOOOJIHO OIEPUPOBATh IMOHATHEM OCTAaTKa IO MOJYJIIO, 3alUChIBAaTh HATypallbHbIC YHCIA B
Pa3TUYHBIX TTO3UITMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJ/IHO OTEPHUPOBATh MOHATUSMH: KOMILIEKCHOE YHCIO W MHOMXECTBO KOMIUIEKCHBIX YHCEN,
MIPEJICTABIATh KOMIUIEKCHBIE YHUCIIa B aireOpanveckodl W TPUTOHOMETPUYECKOW (opMe, BBITOIHATH
apuMeTUYeCKUE OIepaIlii ¢ HUMH U 300pakaTh Ha KOOPMHATHOM IJIOCKOCTH.

YpaBHEHUS U HEPABEHCTBA!

CBOOOJ/IHO OIEPHPOBATh TMOHATHSIMH: HPPALNMOHAIBHBIC, MOKa3aTelbHbIE U JIOTapu(MUYCCKHE
HEPaBEHCTBA, HAXOJUTh UX PEIICHUS C TOMOIIBIO PABHOCUIIBHBIX EPEXO0JIOB;

OCYIIECTBJIATH OTOOp KOpHEH TpH pEIICHWH TPUTOHOMETPHUYECKOTO YpaBHEHHS; CBOOOIHO
OTIEPUPOBATH TOHITHEM TPUTOHOMETPHUUECKOE HEPABCHCTBO, IPUMEHSITh

He00X0IUMbIe OPMYJIBI JJIsl PEIICHHSI OCHOBHBIX THIIOB TPUTOHOMETPHUYECKUX HEPABEHCTB;

CBOOO/IHO ONEpUPOBaTh MOHATHUSMU: CHCTEMAa W COBOKYITHOCTh YPaBHEHHWH W HEPaBEHCTB,
PaBHOCWJIBHBIE CHCTEMBI W CHCTEMBI-CIICJCTBUS, HAXOMWUTh PEIICHUS CHUCTEMBI M COBOKYITHOCTEH

paurOHaJIbHBIX, UPppallUOHAJIBHBIX, ITOKA3aTCIIbHBIX U .HOI“apI/I(bMI/IT-IeCKI/IX ypaBHeHI/Iﬁ 1 HEPABCHCTB,



pemiate  panMOHAJbHBIC,  HPPALMOHATbHBIC,  MOKa3aTenbHbIE,  JorapupmMuueckue
TPUTOHOMETPUYECKUE YPAaBHEHHUS U HEPABEHCTBA, COJIEP KALIIe MOIYIIH U MapaMeTphl;

OPUMEHSTh Ipad)UuecKue METOIBl U pElIeHHS YpaBHEHHH W HEpaBEHCTB, a TaKKe 3agad C
napaMeTpamu;

MOJIETIMPOBATh PEATbHBIE CUTYallMH Ha S3bIKE aiureOpbl, COCTABIATH BBIPAXKEHHS, ypaBHEHHS,
HEpaBEHCTBA U X CHUCTEMBI M0 YCIIOBHUIO 3aJauH, HCCIEAOBATh MOCTPOSCHHBIE MOJIENIH C UCTIONB30BaHUEM
anmapara anreOpbl, HHTEPIPETHPOBATh MOJyYSHHBINH Pe3yIbTar.

OyHKINN U TpaduKu:

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

CTPOUTH TEOMETPHUECKIE 00pa3bl ypaBHEHUH M HEPABSHCTB HA KOOPIUHATHON IJIOCKOCTH;

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

Hauana maremarnyeckoro aHanmsa:

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

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

UCIIONIH30BATh MMPOM3BOIHYIO ISl HAXOXKACHUS HAMITYYIIETO PEIICHHS B TPUKIIAIHBIX, B TOM YHCIIE
COLMANILHO-DKOHOMHUYECKHUX, 3aJ/lauax, JJIsl OMpelesIeHHsT CKOPOCTH M YCKOPEHHs Tpolecca, 3aJaHHOro
(hopmyJioii nik rpaduKoMm;

CBOOOIHO ONEpHPOBATh MHOHATHSAMHU: TEPBOOOpasHas, ONPENeNEHHBI HHTErpaj, HaXOIHTh
nepBooOpa3HbIe AIEMEHTAPHBIX PYHKINH M BRIYHCIATh HHTETpa 1o (hopmyie HetoTona-JleiiOama;

HAXOJUTh IUIOIIA/N TUIOCKUX (PUTYp ¥ 0OBEMBI TEIT C MMOMOIIBIO HHTETPaa;

UMETh TMPEJCTABICHHE O MAaTEeMaTHYEeCKOM MOJCIUPOBAaHMM HA TPUMEpPE COCTABIICHUS
nmud hepeHInaNbHBIX YpaBHEHHUI;

pemiate TNpPUKIAJHbIE 33/1a4d, B TOM 4YHCJIE COIHAIBbHO-DKOHOMHUYECKOTO H (DHU3HMYECKOro
XapakTepa, CpeICTBAMH MaTeMaTH4eCcKOro aHaIu3a.

[IpenmerHble pe3ynbTaThl 10 OTHENBHBIM TeMaM ydeOHoro kypca «leomempusy. K konmy 1
MOJYTO/AMsl O0YHaOLIUICS HAYYUTCS:

CBOOOJTHO OTIEpUPOBATH OCHOBHBIMU ~ TOHSTHUSMH ~ CTEPEOMETPHH TMPH  PEIICHHUH 33/1a4 U
MIPOBEJICHNH MAaTEMATUYECKUX PaCCyKICHUM;

MPUMEHSTh aKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX NPH PELLICHUH T'€OMETPUUECKUX 3a/1a4;

KJaccu(UIMPOBaTh B3aMMHOE PACHOJIOKEHHE MpPAMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U TUNIOCKOCTEN B IIPOCTPAHCTBE;

CBOOOJTHO OIIEPUPOBATH MOHATUSIMH, CB3aHHBIMH C YTIaMU B IPOCTPAHCTBE: MEKAY NPSIMBIMU B
NPOCTPAHCTBE, MEKAY NMPSIMO U TIIOCKOCTHIO;

CBOOOJIHO ONEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C MHOTOI'PaHHUKaMU;

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

KJaccu(uIUpOBaTh MHOTOIPaHHUKH, BbIOMpas OCHOBaHHs il Kiaccu(ukamuu; CBOOOTHO
OIEpUPOBATh MOHATHIMM, CBI3aHHBIMH C CEUEHUEM MHOTOTPAaHHHUKOB IIOCKOCTBIO;

BBITIOJTHSATH TTApaJUIEbHOE, ICHTPATBHOE K OPTOTOHAILHOE MTPOSKTHPOBaHKE (PUTYD Ha TIIOCKOCTb,
BBITIOJTHATH N300pakeHns (UTYp Ha TIOCKOCTH;

CTPOUTH CEYEHHUS] MHOTOIPAaHHUKOB Pa3IMYHBIMH METOJIAMH, BBIMOJHSITH (BBIHOCHBIC) IJIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BU CBEPXY, COOKY, CHU3Y;

BBIYHCIISTH TIIOMIAIN IOBEPXHOCTEH MHOTOTPAHHUKOB (TIPU3Ma, MPaMH/A), TEOMETPHUIECKHUX T
C IpUMEHEHHEM (QOPMYIT;
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CBOOOJHO OIEpUPOBaTh MOHATUSIMHU: CHUMMETPHsI B IPOCTPAHCTBE, LIEHTP, OCb MU IIJIOCKOCTh
CUMMETPUH, LUEHTP, OCh U INIOCKOCTh CHMMETPHHU (GUTYPHI;

CBOOOJHO  ONEpUPOBATh  MOHSATHAMH, COOTBETCTBYIOIIMMH  BEKTOpaM M KOOpAMHATAM B
IIPOCTPAHCTBE;

BBINOJIHATH J€HCTBUS HaJl BEKTOPAMU;

pelaTh 3a1a4M Ha 10Ka3aTeIbCTBO MATEMaTHYECKUX OTHOLICHUH 1 HAX0KACHUE TeOMETPUIECKUX
BEJIMYHH, TPUMEHSISI K3BECTHBIE METOABI IPU PELICHUH MaTeMaTHIECKUX 33/1a4 TIOBBILICHHOTO W BBICOKOTO
YPOBHS CJIOKHOCTH;

[IPUMEHSTh NPOCTEHIINE NPOrPaMMHBIE CPEICTBA U JIEKTPOHHO- KOMMYHUKAIIMOHHBIE CUCTEMBI
NIPY pelICHUH CTEPEOMETPHUYECCKHX 3a1a4;

W3BJICKaTh, IPEOOPa3OBBIBATH M HHTEPIPETUPOBATH  WHPOPMALHUIO O MPOCTPAHCTBEHHBIX
reOMETPUUECKUX (PUTypax, IPEACTABICHHYIO Ha YepTexax U PUCYHKax;

IIPUMEHSITH [T0JIyYeHHBIE 3HAHUS Ha IIPAKTHKE: CPAaBHUBATh U AHAJIU3UPOBATH PEaIbHbIE CUTYAIUH,
NPUMEHATh U3y4YCHHBIC MOHATHS B TPOLECCE IMOWCKA PEIICHHs MaTeMaTHUYeCKH c(hOpMYIHpPOBaHHON
HpO6HCMI)I, MOACIUPOBATE pC€aIbHLIC CUTYAallMU Ha SA3BIKEC TCOMETPUH, UCCIICA0BATH ITIOCTPOCHHBIC MOJACIIN
C HCIOJb30BAaHUEM I'€OMETPUYECKUX MOHATHHA M TEOpeM, almapara aareOpbl, pelaTrh MPaKTUIeCKHe
3a[a4u, CBA3aHHbBIC C HAXOXKICHUEM IT'€OMETPUYECKUX BEJINYNH;

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

K koHIty 2 momyroaus 00yqaronuiicss HayqauTcs:

CBOOOJHO ONEpPUPOBaTH IOHATHAMH, CBSI3aHHBIMM C LMIMHOPUYECKOM, KOHMYECKOH U
chepruecKoi MOBEPXHOCTAMHU, OOBACHATH CIIOCOOBI TIOTYYCHUS;

OTIEPUPOBATh TOHSITHSMH, CBSI3AHHBIMU C TEIaMHU BPALICHUS: LWIMHIPOM, KOHycoM, cepoit u
1apoM;

pacmno3HaBath Tela BpamleHus (IIITHHAP, KOHYC, cdepa U map) U 0OObICHATH CIIOCOOBI MTOTyYeHUS
TeJ BpalICHUS;

KJ1accu(UIMPOBATh B3aUMHOE PACTIONOKEHHE Chephl U INIOCKOCTH;

BBIYUCIISITh BEJIMYMHBI 3JEMEHTOB MHOI'OIPDAaHHUKOB M Tell BpalleHHs, OOBEMBI M IUIOIIAAN
MOBEPXHOCTEH MHOTOTPaHHHUKOB U TE€J BPALICHUS, FTEOMETPUUYECKHX TEJI C IPUMEHEHNEM (popmy;

CBO6OI[HO OINCpUpPOBaTL MOHATUAMHU, CBA3AHHBIMU C KOM6I/IHaHI/I$IMI/I TSI BpallCHUAd U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIN B chepy M OMHCaHHBIH 0KOJIO cdepsl, cdepa, BIUCaHHAS B
MHOTOT'PaHHHUK WJIH TEJIO BPALLCHHUS;

BBIYUCIISITH COOTHOILICHHS MEKAY IJIOLIASIMA IOBEPXHOCTEH 1 00BEMaMu MOTOOHBIX TEIT;

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

W3BJIEKaTh, HMHTEPIIPETUPOBATH U NPE0Opa30BbIBaTh HHPOPMALIUIO (GUTypax, NPEACTABICHHYIO Ha
yepTekax O NPOCTPAHCTBEHHBIX TEOMETPUUECKUX U PUCYHKAX;

CBOOOJTHO OTIEpPUPOBATH TIOHITHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATE OII€palliyi HaJl BEKTOpaMU,

3aJaBaTh IJIOCKOCTh YPaBHEHHEM B JIEKapPTOBOM CHCTEME KOOPAMHAT;

pemaTb reoOMEeTpUYECKUe 3a/ayd Ha BBIUMCIEHHE YIJIOB MEXIYy MNPSIMBIMH M IIOCKOCTSIMH,
BBIYUCJICHHEC paCCTOS[HI/Iﬁ OT TOYKH 0 IUIOCKOCTH, B LCJIOM, Ha MPUMEHCHUEC BEKTOPHO-KOOPANHATHOTO
METO/1a TIPU PEIICHHN;

CBOOOJIHO ONEpUPOBATH OHITHUSAMH, CBA3aHHBIMU C ABWKCHUEM B ITPOCTPAHCTBE, 3HATH CBOMCTBA
JIBIDKCHUI,
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BBITNIOJHATh M300pa)KCHUsI MHOTOTPAHHUKOM M TEJ BpAICHHS IPH IMapajlIeibHOM IIEPEHOCE,
[EHTPATBHONH CUMMETPUH, 3CPKAITBHON CUMMETPUH, TPU MOBOPOTE BOKPYT MPSAMOMU, MPeoOpa3oBaHUS
MoA00uS;

CTPOUTh CEYCHHMS MHOIOTPAHHHUKOB H TEJ BpAIICHUS: CCYCHHS ILWIMHApPA (MapajielbHO H
MEPICHIUKYISIPHO OCH), CEUCHHsI KOHYca (MapaieIlbHOe OCHOBAHHUIO U MPOXOJAIIEe Yepe3 BEpIIHHY),
CCYCHUS 11apa;

WCIIONIb30BaTh ~ METOZBI IOCTPOSHUS CEUCHUI: METOJ  CIIEJOB, METOJ{ BHYTPCHHETO
MPOCKTHPOBAHMSI, METO]T TIEPEHOCA CEKYIeH TNIOCKOCTH;

JIOKa3bIBATh T€OMETPUICCKUE YTBEPIKICHHUS;

MPUMEHSATh TEOMETPHUYECKUE (DAKThI IS PEUICHHS CTEPEOMETPUUYCCKUX 3a]1ad, MPEATOIararoIIux
HECKOJIBKO II1ar0B PEIICHYsI, €CITH YCIIOBYsSI IPUMEHEHHUS 3a/IaHbl B SBHOHM M HEsIBHOU (hopMme;

pelIaTh 3a1a4d Ha JOKA3aTeIbCTBO MATEMATHIECKUX OTHOIICHUH M HAXOXKICHHE T€OMETPHUCCKUX
BEJIMYHH;

MPUMEHSATH MPOTPAMMHBIC CPEACTBA M 3JIEKTPOHHO-KOMMYHUKAITMOHHBIC CUCTEMBI TIPU PEIICHUU
CTEPEOMETPHUCCKUX 3aJ1a4;

MPUMEHSITh TOJIyYCHHbIC 3HAHWSA HA MPAaKTHKE: CPaBHUBATh, AHAJIM3UPOBATH W OIICHUBATH
peanbHbIC CHTYAIUH, TPUMEHSTh U3YUCHHBIC MOHSTHS, TEOPEMbI, CBOMCTBA B MPOIECCE MOUCKA PEIICHHUS
MaTeMaTHyecku  c(opMyIHpOBaHHOH  MpPOOJEMbI, MOJECIUPOBATH peajbHbIE CUTYallMd Ha S3bIKE
TC€OMETPUH, UCCIIEAOBATh IOCTPOSHHBIE MOJICIIN C UCIIOJIb30BAaHUEM IEOMETPHUUCCKUX MMOHSATHIH U TEOPEM,
anmapara anreOpbl, pelaTh IPaKTHYSCKIE 33]1a4H, CBI3aHHBIC C HAXO0XKICHHUEM T€OMETPHUYCCKHUX BEJIMYHH;

UMETh TIPEJICTaBlieHUS 00 OCHOBHBIX JTanax pa3BUTHS TCOMETPHH KaK COCTABHOW YaCTH

(byHaaMeHTa Pa3BUTHUS TEXHOJIOTHA.

[IpenmerHble pe3ynbTaThl MO OTAENBHBIM TeMaM ydyeOHoro paszpena «Bepoammnocms u
cmamucmuxay. K xoniy 1 momyroaust o0y4Jaromuiicss HAy9InuTCs:

CBOOOJIHO OTEpUpPOBATh MOHATHAMU: Tpad, TUIocKuii Tpad, CBA3HBINA Tpad, MyTs B rpade, 1ems,
UKL, IEPEBO, CTETIEHb BEPILUHEI, JEPEBO CITYYaliHOTO IKCIIEPUMEHTA;

CBOOOJHO ONEPUPOBATH MOHATUSAMH: CIy4alHBIH SKCIEPUMEHT (OMBIT), CIydallHOE COOBITHE,
3JIEMEHTapHOE CIIydaiHOe cOObITHE (3IEMEHTapHBINA UCXO0J1) CIIyYailHOTO OMbITA, HAXOJIUTh BEPOSITHOCTH
COOBITHIA B OIBITaX C PABHOBO3MOKHBIMH AJIEMEHTAPHBIMU COOBITHSIMH;

HaXOJIUTh U (HOPMYIHUPOBATH COOBITHS: TepeceueHue, 00beMHEHHIE TAHHBIX COOBITHIA, cOOBITHE,
MPOTHBOIIOJIOKHOE JAHHOMY, HCIOJIb30BaTh AUarpaMMsl Jilfiepa, KOOPAUHATHYIO IPAMYIO JUIS PEIICHUS
3a1a4, MOJIb30BaThCS (POPMYJION CIIOKEHHS BEPOSTHOCTEH Ul BEPOATHOCTEH OBYX M TPEX CIy4YalHBIX
COOBITH;

OIIEPUPOBATh MOHSATHSIMHU: YCIIOBHAs BEPOSITHOCTh, YMHOXXCHHE BEPOSTHOCTEH, HE3aBUCHMBIC
COOBITHS, AEPEBO CIyYalHOTO SKCIEPHUMEHTa, HAXOOUTh BEPOSITHOCTH COOBITHMI C MOMOIIbIO MpaBHiIa
YMHOKEHHS, IepeBa CIIy4alHOTO OIBITA, UCIIO0JIB30BaTh (hOPMYITy MOJHOM BeposiTHOCTH, (hopmyny baiteca
NPY PEIICHUH 3aj1ad, ONPEelisiTh HE3aBUCUMOCTh COOBITHI 10 ()OPMYJIE U [0 OpPraHU3aluu CIyYaiHOTO
IKCIEPUMEHTA,;

MPUMEHSTh HW3yYeHHbIE KOMOMHATOPHbIE (OPMYJBI Ul MEPEUUCICHUS DIIEMEHTOB MHOXKECTB,
3JIEMEHTAPHBIX COOBITUI CITy4ailHOTO OTBITA, PELICHUs 3aJa4 110 TEOPHH BEPOSITHOCTEH;

cBOOO/IHO OTIEPUPOBATH MOHATUSAMEU: OMHAPHBIN CITy4YailHBIN ONBIT (MCTIBITAHHE), YCIIEX U Heylaya,
HE3aBUCHUMBIC HCIIBITAHUS, CEPUS UCTIBITAHUM, HAXOJAUTh BEPOSITHOCTH COOBITHIA: B CEPUU UCTIBITAHUM JIO
NEepBOro ycrnexa, B CEpUU UCIBITAaHUA BepHymiu, B ombITe, CBA3aHHOM CO CIy4ailHBIM BBIOOpOM H3
KOHEYHOH COBOKYITHOCTH;
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CBOOOJHO ONEpPHPOBATH MOHATHUSAMM: CIy4aiiHas BEIWYMHA, pACIpeleleHHe BEPOSTHOCTEH,
auarpamMma pacupenerieHus, OuHapHas cllydyaifHasi BeJIMYMHA, T'€OMETpPHYECKOe, OWHOMHAILHOE
pacrpeeneHue.

K xoHIty 2 momyroaus 00yqaronuiicss HayqIuTCs:

OIIepHPOBATH MOHATUSAMH: COBMECTHOE PacIpeie]IeHUe ABYX CIyJaifHbIX BEJIMYHH, HCIIOJIB30BATh
TabJIMIy COBMECTHOTO paclpeesieHHs IBYX CIIyYailHbIX BEJIMYHH JUIS BBIICTICHUS pacpeieICHuUs KaXK 101
BEJIMYMHBI, ONIPeeTICHNs] He3aBUCUMOCTH CITyYaifHbIX BEJIMYMH;

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

CBOOOJTHO OTIEPUPOBATh MOHATHIMHU: JUCTIEPCHUS, CTAHAAPTHOE OTKIIOHEHHE CITy4aiiHOH BETMUMHBI,
HNPUMEHSTH CBOHCTBA ANUCTIEPCHH CITyJailiHOM BEITMYHMHBI (pacTpeaeeH s ) TP peIIeHNH 3a/1a4, BEIYUCIATh
JMCIEPCHIO M CTaHIaPTHOE OTKJIOHEHHE TeOMETPUIECKOTO U OMHOMHUAIBHOTO PACTIPEIeTICHUIH;

BBIUUCIISITH BEIOOPOYHBIE XapaKTEPUCTUKU MO JAHHOW BBIOOPKE M OLIEHHBATH XapaKTEPUCTHUKU
TeHEPaTbHOM COBOKYITHOCTH JaHHBIX IO BBIOOPOYHBIM XapakTepucTukam. OLEeHHBATh BEPOSITHOCTH
COOBITHII H  TPOBEPATh TNPOCTEHINNE CTATUCTHYECKHE THUIOTE3bl, MONB3YSICh H3Y4YCHHBIMHU
pacnpeneneHUsIMH.

1.2.4. B pe3ynbraTe OCBOCHHUS YyYeOHOW JTUCIMILIMHBI OOydYarolIuecs JODKHBI OBJIAACTh
CIIeTyFOIIAMHU OOIUMH U TPO(heCCHOHATHHBIMU KOMITETEHITHSIMH

OK 03. IlnaHupoBaTh M peajM30BBIBATH COOCTBEHHOE INPO(ECCHOHANBHOE M JIMYHOCTHOE pa3BHUTHE,
NPEeINPHHAMATENBCKYIO JEATEeIEHOCTh B NPO(QECCHOHANBHOIM cdepe, HCHONb30BaTh 3HAHUS IO HPAaBOBOH H
(hMHAHCOBOM IPaMOTHOCTH B Pa3IMYHBIX XM3HEHHBIX CUTYaLHUsX;

[IK 1.2. [IpoBoauTh aHaMN3 00BEMa PHIHKA.

OpueHTanus Ha Oyayiryto npodecCHOHAIbHYIO JIeITEIbHOCTh 00ECIIeYnBACTCS BEIOOPOM
TEM TEMAaTHYECKOr0 IUIaHa Kypca, BBIOOPOM METOJOB IMPEMOJaBaHUS U OICHKH PE3yJIbTaTOB
OCBOCHHS KypcCa, BKIIOYAKIIUX (OPMHUPOBAHUE M OIEHKY MPAKTHUYECKOTO OIbITa MPUMEHEHHS
3HAHUH W HaBBIKOB B YUYCOHBIX, YUCOHO-NIPOCKTHBIX U COLMAIBHO-TIPOCKTHBIX CHTYAIUIX
Oynyiieit mpodeccuoHaNbHON AeSITENFHOCTH.

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

2.1. O0beM yueOHOI JuCHMIIMHBI (Kypca) U BUABI Y4e0HO# padoThI
2.1.1 O6bem y4eOHOM TUCHUIIMHBI H BBl y4eOHOH padoThI (04HOI opma)

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

npenoaBaTesieM (BCero)

B TOM YHCIJIC:

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

IIpoMexyTouHas aTTecTalus OK3aMeH

2.1.2. O0bem y4eOHOM AUCHHMILVINHBI U BUAbI Y4eOHOI padoThl (3a0uHas (popma)

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

npenojiaBaresieM (BCero)

B TOM YHUCJIC:

JIEKIIAU 14
MPAKTUYECKHE 3aHITUS (CEeMUHAPBIL, Ta00paTOPHBIC 3aHSTHS) 10
nabopatopHbie pabOThI He npenycmotpeno
NunuBuyanbHbINA TPOEKT He npenycmotpen
CamocTosTenbHas pabota o0yyaromierocs (BCero) 208
[IpomexyTouHas aTTecTanus DK3aMeH

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

C0O0.01.04 MaTemaTuka

HaunmenoBanue
pa3zesioB U TeM

Coaep:xkanue yueOHOro MaTepuaJia, JadopaTopHble padoThl U NPAKTHYECKHE
3aHATHSA, CAMOCTOSATEbHAS padoTa 00y4yalomuXxcs, Kypcopasi padbora (IpoeKr),
AKTHBHbIE U MHTEPAKTHBHBbIE (DOPMBI 00yUeHUS

Pasnea 1. Anredpa u HayaIa MaTEeMATHYECKOI0 AaHAIU3A

Tema 1. Unciaa n
BbIYHCJIEHHUS

Coaep:kaHue TeOpeTUYECKUX 3AHATHIA:

Pammonansaeie gncna. OOBIKHOBEHHEIC U ICCATHYHBIE POoOH, IPOLIEHTHI, 0eCKOHEUHBIE
nepuoandeckue apoodu. [IpuMeHenue qpoOeii U MPOLEHTOB I PELICHHSI TPUKIIaIHBIX
3ajia4 U3 pa3IMuHbIX OTpacieil 3HaHUN U peabHOU JKU3HHU.

JelicTBuTenpHbIe Ynca. ParmoHansHbIe M HppaoHaIbHbIE Yucaa. ApudmMeTnueckue
ONepaluy C NeHCTBUTEIBHBIMU 4YHcIaMH. MoIyib NeHCTBUTENBHOIO YHCIA U €ro
cBoiicTBa. [TpuGnmKEHHBIE BRIYMCICHUS, NMPaBHJIa OKPYIJICHHS, TPUKUAKA U OLIEHKA
pe3yJibTaTta BIYUCICHUH.

Cremnenbp ¢ LenbIM IoKa3zareiaeM. buHoM Hprorona. Mcrmonp3oBaHue MOAXOASIIEN
(opMBI 3amuCH JCHCTBUTENBHBIX YHCEN ISl pEHICHUS MpPaKTUISeCKUX 3aJad |
MIPECTaBICHUS JaHHBIX.

ApudmMeTrueckuii KOpeHb HATYPAITBHOU CTETIEHHU U €T0 CBOICTBA.

CreneHb ¢ pallMOHANBHBIM ITOKAa3aTelleM B €€ CBOWCTBA, CTENCHD C JCHCTBUTEIHHBIM
TIOKa3aTeseM.

Jlorapudm umcia. CpoiictBa jorapudma. JlecsiTHdHbIC W HATypalbHBIC JOTapU(PMBI.
CuHyc, KOCHHYC, TAHT€HC, KOTAaHT'€HC YHCJIOBOT'O apIyMeHTa. ApPKCHHYC,

APKKOCHHYC M aPKTAHT€HC YHCIOBOIO apryMeHTa.

Hatypansable u nensie uncna. [IpuMeHeHHe NPU3HAKOB AETMMOCTH LEJNBIX YHCE,
HanOobIni ob1wmit nenurens (nanee - HOJl) n HanMeHsbIee oO1ee KpaTHoe (Janee -
HOK), ocTatkoB mo Moy:ro, anroputMa EBkinaa muis pernreHus 3a1ad B MeIbIX 9UCIIaX.
KommnekcHble umcna. AnreOpawdeckass W TPUTOHOMETpUYECKas (OPMBI 3arucu
KOMIUIEKCHOTO 4YHCia. ApudMeTHYecKHe Olepandd C KOMIUIGKCHBIMH YHCIIaMU.
N3o0pakeHre KOMIDIEKCHBIX YHCe]I Ha KOOPAWHATHOW 1uiockoctu. Popmyna Myaspa.
Kophu n-oif crenenu U3 KOMIUIEKCHOTO yucia. [IpuMeHeHne KOMIUIEKCHBIX YuCes AJis
peureHust GU3MYSCKUX B TEOMETPHUUCCKUX 3a1ay.

Hatypansaple u nensie uncna. [IpuMeHeHHe NPU3HAKOB JACITMMOCTH IEJNBIX YHCET,
HanOonbpImid o0l nenurens (nanee - HOJl) u HanMmenbiee obriee kpaTHoe (janee -
HOK), ocTaTkoB 1o Mozy:tro, anroputMa EBkimaa i pemeHus 3a1a4 B HeNbIX Yhciax.
KommnekcHsle uymcna. Anrebpamdeckass W TPUTOHOMETpHUYECKas (OPMBI 3alvcH
KOMIUIEKCHOTO 4ymcia. ApupMeTHdecKue OIepandyd C KOMIUIEKCHBIMH YHCIIaMHU.
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N3o6pakeHre KOMIUIEKCHBIX YMCEN Ha KOOPIUHATHOH miockocti. Popmyna Myaspa.
KopHau n-oii crenenu u3 KoMIUIeKCHOro yucia. [IpuMeHeHre KOMIUIEKCHBIX YUCeN A
penieHust GU3NYECKUX U TeOMETPHYECKUX 3a/1a4.

ConepxaHue MPaKTHYECKHX 3aHATHI:

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

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

Brruncnenue norapudmos. [IpeoOpazoBanne BEIpaXEHHUH, COAEPIKAIINX JOTapH(pMEL.
Brruncnenue creneneii u kopaei. [Ipeodpa3oBaHue BRIpayKeHHH, COIEPKAINX CTESIICHN
1 KOPHH.

Tema 2. DyHKUMHU U
rpauku

ConepaxaHue TeopeTHYeCKHX 3aHATHIA:

OyHKIM, cioco0s! 3amanusd GyHknun. B3ammuo oOpatHbsie QyHKImH. KoMmosumms
¢yakunit. ['paduk pyHKINH. DIeMeHTapHBIE TPeo0pa3oBaHus TpapUKOB () YHKITHHA.
OOnacTp ompeneneHuss W MHOXECTBO 3HadeHuid ¢yHkumu. Hymu dynkumm.
[MpomexyTkn 3HaKomoctosiHcTBa. U&THhIe M HeuéTHble (yHkunu. [lepuoanueckue
¢ynkun. IIpoMEKYTKM MOHOTOHHOCTH (QYHKIMH. MAaKCUMyMbl U MHHUMYMBI
¢ynkuy. Hanbosplee 1 HanMeHblIee 3Ha4eHHsT GYHKIMN Ha TIPOMEKYTKE.
JluneliHas, KBajgpaTH4YHas W  JApOOHO-NMHEWHas  (QYHKIMH.  DJIeMeHTapHOe
HCCIIeIOBAaHHUE U IOCTPOSHUE UX IpadHKOB.

CrenenHas GyHKIMA ¢ HATypaJIbHBIM M LEJNBIM MokazaTeneM. EE cBoiicTBa u rpaduk.
CpoiictBa m Tpaduk KOpHS n-off CTENeHH KaK (YHKOHH OOpaTHOW CTENEHH C
HaTypaJbHBIM MOKa3aTeJIeM.

[NoxazatenbHas u orapudmMudeckast QyHKINH, HX CBOHCTBA U rpaduku.
Hcnonp3oBanue rpadukoB GYHKIMH U PEIICHHUS YPaBHEHHUH.

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

OyHKIMOHAIBHBIE 3aBHCUMOCTH B pPEIBHBIX Mpolleccax W sABJICHUsX. [ 'paduxu
pEeabHBIX 3aBUCUMOCTEM.

I'paduk xomnozunun yunkuuit. [eomerprueckue oOpa3sl ypaBHEHHUI U HEPABEHCTB Ha
KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpuueckne GpyHKINH, X CBOMCTBA U rPaUKH.

I'padmueckre mMeTonsl pelmieHHss ypaBHEHHWH M HepaBeHCTB. I'paduueckme MeToIbI
peleHus 3a71a4 ¢ mapaMeTpaMu.

Hcnons3oBanne  rpadgukoB  GYHKOMH AL WMCCIENOBAHUS  INPOIECCOB H
3aBUCHMOCTEH, KOTOpbIE BO3HHMKAIOT IIPH PEIICHWH 3aJad W3 JAPYrUX Y4eOHBIX
MIPEAMETOB U peaslbHOM )KU3HHU.

Coaep:kanue NPAaKTHYECKUX 3aHATHIA:

UccnenoBanue JMHEWHOH, KBaipaTMyHOW (YHKIMH W (QyHKUMH  0OpaTHOi
nponopunoHanbHOCTH. [locTpoenne n uteHne rpaguKoB QyHKIUHI.

Hccnenosanue CTENICHHOH, [IOKa3aTeNbHOM, sorapu(pMUIeCcKOn u
TpuronoMmeTpuueckux Gynkumii. [Tocrpoenue u urenue rpagukoB QyHKIHUIL.

Tema 3. YpaBHeHUSs U
HepaBeHCTBA

Copep:xaHue TeopeTHYECKHUX 3aHATHIA:

ToxpgecTBa M TOXIECTBEHHBIE NpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb ypaBHEHUS.
PaBHOCUIBHBIE ypaBHEHUSI UM ypaBHEHUs-cieACTBUS. HepaBeHCTBO, pelieHue
HEpaBEeHCTBA.

OCHOBHBIE METOIBl pEIICHUs MEeNbIX W JIPOOHO-PAlMOHATBHBIX YpaBHEHUH U
HepaBeHCTB. MHOTIOWIEHBI OT OJHOM NIepeMEeHHOM. JleleHue MHOTOUJIeHa Ha MHOTOUJIEH
¢ ocratkoM. Teopema besy. MHoroumeHsl ¢ meibIMu KodddunueHTamMu. Teopema
Buera.

IIpeobpa3oBaHus YUCIOBBIX BEIPAKEHHUH, COJIEPIKAIINX CTETIEHH U KOPHH.
Wppanmonansaele  ypaBHeHHsA. OCHOBHBIE METOABI PEIICHHS HPPANMOHATIBHBIX
YpaBHEHUH.

IToxa3zatensHble ypaBHEeHH. OCHOBHBIE METOIBI PEIICHNUS IIOKA3aTEIFHBIX YPAaBHEHHH.
[Ipeobpa3oBanue BEIpaKEHUH, CONEPIKAMINX JTOTAPH(MBL.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METOABI PEIICHHUS JIOTapUPMUIECKUX
YpaBHEHHUI.

OcHoBHBIE TpHTOHOMeTpHYeckue (Gopmyibl. [IpeoOpazoBaHHe TPUrOHOMETPHUYECKUX
BbIpakeHUH. PellieHue TpUroHoMeTpu4ecKiX ypaBHEHUH.

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

Pemenne mnpuknagHeIX 3aad € I[OMOINBIO CHCTEMBl JIMHEHHBIX YpaBHEHMH.
HccnenoBanre NocTpoeHHON MOJEIH € TOMOIIBIO MAaTPHIL M OIPEACIUTEICH.
ITocTpoeHne MaTeMaTHUECKUX MOJENEH peaqbHON CUTYaluH ¢ HIOMOIIBIO YPaBHEHUH U
HepaBeHCTB. IIpuMeHeHue ypaBHEHHH U HEPaBEHCTB K DPELICHUI0 MAaTeMaTHYECKHX
3a7a4 1 3a/1a4 U3 PA3IHMIHbIX 00JIacTel HAyKH U pealbHON JKU3HH.

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

OT100p KOpHEH TPUTOHOMETPHUYECKUX YPABHEHWH C MOMOIIHIO TPHUTOHOMETPHICCKOMH
OKPY’KHOCTH. PelieHne TpUroHoMeTprHIecKuX HEPaBEHCTB.

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

OcCHOBHBIE ~ METOJBl  pELICHHS CHUCTEM M  COBOKYHMHOCTEH  pallMOHANbHBIX,
UppaLUOHAIIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMHUUECKUX yPABHEHHH.

VYpaBHEHUs, HEPABEHCTBA U CHCTEMBI C TapaMeTPaMH.

IIpuMeHeHHE ypaBHEHUH, CCTEM U HEPaBEHCTB K PEIIEHHI0 MaTeMaTHYeCKHX 3a7a4d U
3aj1a4 U3 pa3IMYHbIX 00JIacTel HAYKH U peasIbHOM )KU3HH, HHTEPIIPETaLUs NOITyUYSHHBIX
pE3yBTAaTOB.

CucrteMa M COBOKYIHOCTh ypPaBHCHHH W HEPaBEHCTB. PaBHOCWIBHBIE CHCTEMBI H
CHCTEMBI-CIIe/ICTBHS. PaBHOCHIIbHBIC HEPABEHCTBA.

Ot16op KOpHEH TPUTOHOMETPUUYECKHX ypPaBHEHHH C ITOMOIIBIO TPUTOHOMETPHUYECKOM
OKPYKHOCTH. PelieHne TpUroHoMeTpryeckuX HEpaBeHCTB.

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

OCHOBHEIE MCTObI peuieHus CUCTCM u COBOKyHHOCTeI‘/II palrOHAJIbHBIX,
UpPaLlUOHATIBHBIX, TOKA3aTEIbHBIX U JIOrapu(MHUECKUX yPaBHEHHH.

ypaBHeHHﬂ, HCPABCHCTBA U CUCTEMEI C TapaMETpaMu.

HpI/IMeHeHI/Ie ypaBHeHI/II‘/II, CUCTEM U HCPABCHCTB K PCIICHUIO MAaTECMAaTUYCCKHUX 3ada4 U
3a71a4 U3 Pa3IMYHBIX 00JIaCTel HAYKH U peasbHOM )KU3HH, HHTEPIIPETals HOITy4YCHHBIX
PE3YIBTATOB.

Coaep:kanue NPAKTHYECKUX 3AHATHIL:

Pemenne anrebpanmdeckux ypaBHEHUH ¢ OJTHOH HEN3BECTHOM.

Pemmenne nmokazaTenbHBIX U JIOTapU(PMUIECKIX YPaBHEHHH.

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

N306pakeHne yrioB Ha €ANHUYHON OKPY>KHOCTH. BhIUnciieHne CHHYCOB, KOCHHYCOB,
TAQHT€HCOB M KOTAHTEHCOB YIJIOB C TIOMOIIBIO €IUHUYIHON OKPYKHOCTH.
[Ipeobpa3oBaHue TPUTOHOMETPUIECKHUX BBIPAXKECHUI.

Pemienue TpUroHOMETpUUECKUX YPAaBHEHUI U HEPABEHCTB.

Pewienue cucreM JIMHENHBIX ypaBHEHUH € JBYMs U TPEMs HEU3BECTHbIMU. Pemienue
CUCTEM HEJIMHENHBIX YpaBHEHUM.

Penienune cucteM HEpaBEHCTB € OJHOI HEU3BECTHOIL.

Tema 4. Hauana
MaTeMaTHYeCKOro
aHaJIH3a

Coaep:xkaHue TeopeTUYECKUX 3aHATHIA:

[MocnenoBarenpHOCTH,  CMOCOOBI  3ajaHMsl  TocjiejoBaTenbHOCTed.  Merton
MaTeMaTU4eCKOM MHAYKIUH. MOHOTOHHBIE U OrpaHMYEHHBIE IOCIEA0BATEIbHOCTH.
Hcropust BOSHUKHOBEHHSI MaTEMaTHYECKOTO aHaJIN3a KaK aHali3a OECKOHEYHO MaJlbIX.
Apudmernyeckass ¥ TeOMETpHUYEcKas TNporpeccuu. beckoHeWHO yObIBaromiast
reomerpuueckas mporpeccus. CyMma OeCKOHEUHO YOBIBAIONIEH Te€OMETPUYECKON
nporpeccuu. JIMHeHbIN U 9KCIIOHEHIMaNBHBIN pocT. Yucio e. opmyna cI0kKHBIX
HponeHTOB. VIcroap30BaHNe MPOTPECCUH ISl PEIIeHHUs pealbHBIX 3a7ay MPUKIaJIHOTO
XapakTepa.

HenpepeiBapie ¢yHKIMM W ux cBoiictBa. Touku paspsiBa. ACHMITOTHI IpaduKOB
¢yakunii. CBoiicTBa (YHKIMII HENPEpHIBHBIX Ha OTpe3ke. MeTon MHTepBasioB IS
peleHus] HepaBeHCTB. [IprMeHeHne CBOMCTB HENPEpPBIBHBIX (QYHKIHMH JUIA pEIICHHS
3aj1au.

IlepBast u BrOpas mnpouwsBoaHble (QYHKIMU. OnpeneseHHe, TI'€OMETPUYECKHH |
(U3MYECKNI CMBICII IPOM3BOJHON. Y paBHEHHE KacaTeNbHON K rpaduKy QyHKINH.
[MpousBonHble 3neMeHTapHBIX (QYHKIMA. IIpom3BogHas CyMMBblI, TNPOU3BENICHHS,
YaCTHOTO ¥ KOMITO3MIMH (DYHKITHH.
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[lpumeHneHnne mNPOM3BOAHOW K HCCIENOBaHMIO (YHKIMH Ha MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxkneHue HaumOOJbLIEr0 W HAWMEHBILETO 3HAYEHHH HENpephIBHOM
(YHKIMH Ha OTpe3Ke.

[IpumeHeHre NMPOM3BOAHOW /IS HAXOXJICHUS HAWIYYIIEro PEIICHHs B MPUKIAIHBIX
3aja4ax, JUIsl ONpEJesIeHNs] CKOPOCTH U YCKOPEHHMs Mpolecca, 3aIaHHoTro (opMyIIoit
i rpadu KOM.

[TepBooOpa3nasi, OCHOBHOE CBOHCTBO mepBooOpa3HbIX. [IepBooOpas3HbIe 31IeMEHTapHBIX
¢yakunit. [IpaBuia HaX0XKICHHUS IEPBOOOPAZHBIX.

Wurerpan. T'eoMmeTpuueckuid CMBICI HHTErpasa. BplunciaeHue OnpeneaéHHOro
nHTerpaia no ¢popmyine Hetorona-JleitbHMIIA.

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

IIpumepsl pelieHui muddepeHranbHbIX YPaBHEHUM. MaremaTuueckoe
MOJICJIMPOBAHKE PEaJbHBIX MPOLIECCOB C MOMOIIBIO0 M depeHInalIbHbIX YpaBHEHHUI.

Copep:xaHue NPaKTHYECKUX 3aHATHIA:

HaxosxzaeHue nmpenenos nocie0BaTeIbHOCTEM.

Haxoxnenue npenenoB GpyHKUUH.

[Mouck nmpousBoaHbIX pyHKIMHA. [TorCK TOUKM MUHIMYyMa H MakcuMyma ()yHKIHH.
[Tonck HanOoJIBLIEr0 ¥ HAMMEHBIIEr0 3Ha4eHHs (PYHKIMH 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 PEUICHUH 3a/1a4 U3 APYTUX YICOHBIX MPEIMETOB.
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 CTEPEOMETPHHU
U CIICICTBUS U3 HUX.

B3anMHO€ pacIooKeHne IPAMBIX B IPOCTPAHCTBE: NIEPECEKAIONIUECS, TIapaJlIeIbHbIE
U CKpeIIMBarolecs npsamsele. [Ipu3HaKy CKpeluBarOInuXCs IPSIMBIX.
[MapannensHOCT NPSAMBIX U TNIOCKOCTEN B IPOCTPAHCTBE: MapaslIeNIbHbIE TIPSMBIE B
MIPOCTPAHCTBE, MapaUIEIBHOCTb TPEX NPSAMBIX, MAPaIEABHOCTD IPSIMOH U MIOCKOCTH.
[MapannensHoe 1 HIEHTpalIbHOE ITPOEKTHPOBaHKE, H300paxenue ¢puryp. OCHOBHbIE
CBOMCTBA MapajIeIbHOTO NMPOSKTHpOoBaHus. M3o00paxkeHne Gpuryp B napauieabHON
MIPOEKIUH. YTIIbI C COHANPABIECHHBIMU CTOPOHAMH, YTOI MEXy MPSIMBIMH B
npocTpaHcTie. [lapamneasHOCTh INIOCKOCTEN: MapaiebHbIe TNIOCKOCTH, CBOMCTBA
napajuleNibHbIX TIockocTel. [Ipocreiime npocTpancTBeHHbIE (GUTYPBI HA IIOCKOCTH:
TETpadIp, NapajieleNuIe, IOCTPOCHNUE CEYEHUH.

[leprneHANKYIAPHOCTD MPSIMO U IIIOCKOCTH: NEPICHANKYIISPHBIC IPSIMBIE B
HPOCTPAHCTBE, MPSIMbIE MapajIeNIbHbIE U MIEPIEHANKYISIPHbIE K IIIOCKOCTH, IPU3HAK
NEPNEHIUKYJIIPHOCTU NPSIMOM U INIOCKOCTHU, TEOPEMA O MPSIMOM NEPIEHIUKYIISPHOI
m1ockocTu. OpToroHanbHOE MpoeKTUpoBaHue. [lepneHanKynap U HaKIOHHBIE:
PaccTosiHKE OT TOYKH A0 MIIOCKOCTH, PACCTOSIHUE OT IPSAMON O IUNIOCKOCTH, IPOEKIIHS
(Urypsl Ha MIOCKOCTh. [lepreHUKyYIIPHOCTD INIOCKOCTEH: IPU3HAK
MEPIEHANKYIAPHOCTH ABYX IIOcKocTell. TeopeMa o Tpéx nepneHIuKyIspax.

VYrisl B IPOCTPAHCTBE: Yroll MEXKAY NPSIMOM U IIIOCKOCTBIO, IBYTPAHHBIN YTOJI,
JIMHEWHBIHA Yyroa ABYrpaHHOro yria. TpéXrpaHHslii 1 MHOrOrpaHHble yribl. CBOWCTBA
IUTOCKUX YTJIOB MHOTOTPaHHOTO yriia. CBOWCTBA IJIOCKUX U IBYTPAHHBIX YTJIOB
TpEXrpaHHoro yrina. TeopeMbl KOCHHYCOB U CHHYCOB JUIsl TPEXTPAHHOTO YIJIa.

Copep:xaHue NpaKTHYECKUX 3aHATHIA:
Pewenue 3an1a4 Ha OUCK yriia MEXAY MPSIMBIMU, INIOCKOCTSIMM, IPSIMOM U
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 ¢ UCIIOIB30BaHUEM KIIACCHUECKOTO ONPEIEIEHUS BEPOSITHOCTH.
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

MAacCOBOTO OOYYCHUS, BOCIHMTAHUS HHTCIUICKTYAJIbHOW KOPPEKTHOCTH, KPUTUYHOCTHU
MBIIUICHUS,  (OPMUpPOBaHHMS  CIHOCOOHOCTH  pa3inuyatb  OOOCHOBAHHBIE U
HEOOOCHOBAaHHBIE CYXKICHHs, NpPUYyYeHHS K MPOJOIDKUTEIBHON  YMCTBEHHOU
JIEATEILHOCTH.

Ponb 1 MecTo MaTeMaTHKH B COBpeMEHHOM MUpe. [IpHHIINT MaTeMaTH3aiui 3HaHus 1
TIPUHITUI TAPMOHUH (3CTETHIECKOT0 0TOOpa). JenyKuus u HHAYKIHS B MaTEeMaTHKE.
B3aumocBsa3p MareMaTMKd W pekiaMmbl. IIpuMeHeHHe MaTeMaTHYeCKUX 3HaHUU B
mpogeccun.

Copep:xaHue NPaKTHYECKUX 3aHATHIA:

Penienne npukIaHbIX 33134 B 00JaCTH MPO(HECCHOHATBLHON ICATSIBHOCTH.

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
NPOCKTA, HMCCIICIOBATEIBCKHE MPOCKThI, WH(POPMAIMOHHBIC TPOCKTHI, TBOPYECKUE IMPOCKTHI,
COLIMAIEHO-OPUEHTUPOBAHHBIE MIPOCKTHI, UTPOBOE MPOCKTUPOBAHKE

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

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

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

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

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

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

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

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

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

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

YPOBHU CaMOCTOSTENBHON pabOThl 00YJAIOIINXCS:

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

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

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

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

CamMocTosTenpHas pa60Ta

Ne Bug CozepxaHue caMOCTOATEIHHONU PabOThI IIpumepnoe

/Il | CaMOCTOSITEIBHOM BpeMs

paboTs!

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

IToxaroroska x
MIPAKTUICCKOMY
(ceMuHApCKOMY)
3aHATHIO

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

CaMmocrosiTenbHas TOATOTOBKAa K MPAKTHIECKOMY (CEMHUHApCKOMY)
3aHATHUIO HAIpaBJieHa Ha:

- pa3BUTHE HaBBIKOB pabOTHI ¢ HAYYHOH W MHOM JTUTEPaTypOii;

- (¢opMupoBaHUE HABBIKOB (OPMYJIHPOBKH 3aJaydl / BBISIBICHUS
mpoOJIeMbl U YMEHUSI UX aHAIN3UPOBATh, BBIACIATH COCTaBHBIC YaCTH,
OTIPEJIETIATh JTAlbl PELICHHs 331a4u / IpoOIIeMbl;

- IOWCK ¥ aHaJIN3 JAOTIOJHUTEIBHOM HH(OPMALINH, TO3BOJISTIOIIEH TTyOxKe
pa3oOparbCsi B OTHEIBHBIX BONpOCax TeMbl WM CHOPMHUPOBATH
LIEIIOCTHOE TIPEJICTABICHHE TI0 Tpobieme;

- BBIpabOTKY yMeHHUs (OPMYJIMpOBaTh 3aJadyd IOUCKA HH(pOPMAIHH,
OTIPEETATh HEOOXOJMMbIE HCTOYHUKN HH(POPMANH U HX aKTYaJIbHOCTb,
CTPYKTYpPHpOBaTh IOJydaeMyl0 HHGOpPMAIMIO, BBIACIAS Haubosee
3HAQYUMYIO 4acTh, OLICHUBATh MPAKTHYECKYIO 3HAUUMOCTh M O(OPMIISATH
pe3yNbTaThl IOUCKA;

- (hopMHpOBaHME W Pa3BUTHE HABBIKOB I'PAMOTHOTO H3JIOKCHHS CBOMX
MBICJICH B YCTHOH ¥ TNHCHhMEHHOW (opMe C HCIOJIb30BAHUCM
COBPEMECHHOH HAay4yHOH mNpo¢)ecCHOHATBHOW TEPMUHONOTHH, IS
MOJTOTOBKH COOCTBEHHOI'O BRICTYIUICHHUS 110 00CYKJaeMbIM BOIIPOCAM;

- (opMHpOBaHHE HaBBIKA apI'yMEHTHPOBAHHOTO BEICHHS JUCKYCCHH IO
o0cyxaaeMolt mpobiieme.

PaboTa Ha mpakTHYEeCKOM 3aHATHM HAlpaBlIeHa B TOM YHCIIE Ha
M3MEHEHHE CTYJICHTOM caMoro cebsi. JlaHHbII pe3ysibTaT OueHb BaXKeH,
TIOCKOJIBKY OH ofecrieunBaeT (OPMUPOBAHHE IEJOTO Psijia Pe3yIbTaToB
00y4eHus1, HanmpuMep, CIOCOOHOCTD:

- OpraHM30BBIBaTh COOCTBEHHYIO JESTEIFHOCTh, BBIOMPATh THIIOBBIC
METOAbI U CIOCOOBI BBHIIOJIHEHUS HpO(beCCI/IOHaJ'H)HI)IX 3aJa4, OLICHUBATh
uX 3QPEKTHBHOCTH U KA4ECTBO;

- CaMOCTOSITEIbHO ONpeNeNsATh 3a/7aud  NPO(ecCHOHAILHOTO |
JMYHOCTHOTO Ppa3BUTHS, 3aHUMAThCS CaMOO0Opa30BaHHUEM, OCO3HAHHO
IUTAaHWPOBATH ITOBHIIICHNE KBATH(UKALINY;

- OCYIIECTBJIATH MOHMCK U HCIIOJIb30BaHHE MH(MOPMAIMH, HEOOXOAMMOM
it 3((GEeKTUBHOTO  BBIIOJHEHHS  NPO(QECCHOHANbHBIX  3ajad,

npodeccnoHaNTBLHOTO U JTUMYHOCTHOTO 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, MOJyYeHHOI'O IPH HMOATOTOBKE K
CEeMUHAPCKHM, [TPAaKTHYECKUM 3aHSATHIM M BO BPEMsI UX MPOBEJCHUS;

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

- HIOBTOpPEHUE / BOCCTaHOBJICHHE AIITOPHTMOB, 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 CamocrosiTesnibHas IOATOTOBKa K 3adyeTy JOJDKHA OCyHIecTBIsAThCs B | 3,5 —4 yaca
3a4eTy TEUYEHHE BCETO CEMECTpa, B TOM UHCIIE, B pPaMKaX IOJIrOTOBKH K
JICKIMOHHBIM W TPAaKTUYECKUM 3aHATHSM, a TaK)Ke MOJTOTOBKH K
KOJUIOKBUYMY M KOHTPOJIBHOH paboTe, €ClIM OHH IIPELyCMOTPCHBI
NpernoiaBaTeneM

IToaroroBka BKJIIOYAET B ceOs, B TOM UHCIIE, OYEPEIHYIO MPOPaOOTKY
BCEro JICKIMOHHOTO Marepuaja, MaTepualioB, IOJATOTOBICHHBIX K
MPaKTHIECKUM (CEMHHApCKMM) 3aHATHAM B TEUCHHE CEMecTpa W
MOJIYYSHHBIX BO BpeMsl NPAaKTUYECKHX 3aHATHH (B paMKax JOKJIaJOB
JIPYTHX CTYICHTOB, BO BpEMs «KPYIJIBIX CTOJIOB», JHUCKYCCHM,
0oOCYXJEeHUSI W OCMBICICHHs MaTepHuaja); COOTHECEHHE JIaHHOU
nH(pOopManuH ¢ BOIIPOCaMH K 3a4€Ty, B CIIy4ae HelocTaTka HH(OPMALIHH,
HIOMCKa OTBETOB B PEKOMEH/I0BaHHOH MperoaaBaresieM y4eOHoH, yueOHo-
METOINYECKON U UHOU JIUTEpaTypeE.

Pexomenayercs nenaTh KpaTkue 3anucu s GopMUpOBaHMs B CO3HAHUU
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 COACPKAaHHMH OTBeTa Ha KaXKIBId BOIPOC, YUTO
MperoJiaracT 3HaHue Pa3HbIX HAYYHBIX MOJXO0JIOB K CYITHOCTH TOTO WIIH
WHOTO SIBJICHUS, WM TIPOIIECCa, YMEHHE OIPENENATh W aHAU3UPOBAThH
(hakTOpBI UX OMpeEENAIOmune U T.11.

Jnst 3TOro pexoMeHnyeTrcs NEpBOHAYAbHO B TedyeHue | - 2 JHew,
momobpaTh M3 Pa3HBIX HCTOYHWUKOB MaTepuasl, HEOOXOJMMBIN IS
Pa3BEepHYTOTO OTBETA Ha KAXKABII BOIPOC, U3JI0KHB €ro B BUJIE KPATKOTO
KOHCIIEKTa. 3aTeM MO0 TaMSITH BOCCTAHOBHUTH COJIEpXKAHUE KaXKIOTO

OTBETA.

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

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

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

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

- paboTa Cc TecTaMH U BOIIPOCAMH JJIsi CAMOTIPOBEPKH

- paboTa C HOpMaTHBHO — IPABOBBIMU JIOKyMEHTAMHU

- HanMcaHue pedepara, ycce

- MOJITOTOBKA KYPCOBOW pabOTHI

- COCTaBJICHUE CIIOBAPSI 11O TUCIUILINHE

- pa3paboTKa MHIUBUAYAILHOTO WM TPYIIIOBOTO MPOEKTA

- BBITIOJIHEHUE MTPAKTHYECKOTO 3a1aHus (Keiica)

- MOMCK MH(OPMAIIMH TI0 33]aHHBIM TTapaMeTpam

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

- IOCTPOCHME CBOTHOM (0000IIAOIIEH ) TAOIHITBI

- pelleHHe 3aj1a4y ¥ YIPaKHEHUH 10 00pasiry

- pellicCHHE BapUaTHUBHBIX 3324

- BBITMIOJTHEHUE PACUETHBIX U rpaduyeckux padoT

- peIlICHHE CUTYAIlMOHHBIX 33124

- MOJITOTOBKA K JICJIOBBIM / POJICBBIM HI'PaM

- TPOCKTHPOBAaHWE W  MOJICJIMPOBAHUE PA3JIUYHBIX BHUJOB M  KOMIIOHCHTOB
npoeCCUOHATIBHOM IS TETLHOCTH

- T.JI.

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

3.1. TpeGoBaHus K MUHMMYMY MAaTEPHAJIbHO-TEXHUYECKOT0 00ecredeHus

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

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

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

Ne HanmeHoBaHue nmoMereHus

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

MH(OPMaLMOHHBIX TEXHOJIOTHH B IPOPECCUOHAIBHON 1€ATEIbHOCTH

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

3. | Merognueckuii KaOMHET

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

5. | bubimoreka

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

OcHOBHbIE HCTOYHUKH

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

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

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

JlonoJHUTeIbHbIE HCTOYHUKH
1. boromonos, H. B. Matemaruka. Yrioy6nennsiii ypoBeHsb. 10 - 11 kiaccel: yaeOHUK
Iu1s cpeHero obmero oopasosanus / H. B. boromornos, I1. M. Camoiinenko. — 5-e u3j., mepepad.
u on. — Mocksa: M3natensctBo FOpaiit, 2025. — 399 c. — (Hapoanoe npocsemienue). — [SBN
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978-5-534-15610-2. — Texkcr: anexktponHbIi // O6pazoBaTenbHas miatdopma FOpait [calT]. —
URL: https://urait.ru/bcode/509196
3. boromonos, H. B. Maremaruka. AnreOpa u Hadana aHaiau3a. ba3oBsiii ypoBeHb: 10 -

11 xmaccel: yuyeOHMK myia cpeaHero obmiero odpasoBanust / H. B. boromonoB. — Mockaa:
NznarensctBo FOpaiit, 2025. — 241 ¢. — (O6meoOpa3oBarenbHbli 1uki1). — ISBN 978-5-534-
16084-0. — TekcT: anexrponnslii // OOpa3zoBarenbHas miargopma Opaiit [caiit]. — URL:

https://urait.ru/bcode/530391
4. boromonoB, H. B. MaremaTuka: yd4eOHUK JUIsI CpPeIHETO MNPOPECCHOHATBHOTO

obpazosanus / H. B. boromonos, I1. . Camoiinenko. — 5-e u3x., nepepad. u gomn. — Mockaa:
NznarensctBo FOpaiit, 2025. — 401 ¢. — (Ilpodeccuonansroe oopazosanue). — ISBN 978-5-
534-07878-7. — Texcr: anektponHbIi // O6paszoBarenbHas miardgopma FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/511565

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

JKypPHAJIbI:

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

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

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

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

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

3.2.2. IlepeyeHb coOBpeMeHHbIX 0a3 JaHHBIX, JHMICH3HOHHOEC MPOIPaMMHOE
o0ecnieyenue

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

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

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

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

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

(OTG‘ICCTBCHHOC HpOI/IBBOJICTBO);

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

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

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

- Microsoft Windows (riieH3uOHHOE).

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

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

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

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

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

CTyneHTsl C OTrpaHUYEHHBIMH BO3MOXKHOCTSMHU 3J0POBbS, B OTIUYHME OT OCTaIbHBIX
CTY/ICHTOB, HMECIOT CBOM CIelU(DUICCKHE OCOOCHHOCTH BOCIPUSATHS U MEPEepadOTKA MaTepuaa.
[TonGop m pa3paboTka y4eOHBIX MaTEpPHAJOB Ui TAKUX CTYJCHTOB MPOHM3BOIUTCS C y4ETOM
pa3InYHBIX (OPM MPEAOCTABICHHS JaHHOTO MaTepUaa Tak, YTOObl HHBAJIH/IBI C HAPYIICHUSIMU
clyxa Tonydanu WHGOpPMAIMIO BH3yaldbHO, C HApPYIICHUSMU 3PEHUS - ayJIualbHO.
[IpenycMoTpeHo B ciiydae HEOOXOJUMOCTH CO3/1aHHE TEKCTOBOW BEPCHU JTHOOOTO HETEKCTOBOTO
KOHTEHTA JUIsl €r0 BO3MOXXHOTO TMPeoOpa3oBaHHsI B albTEPHATUBHBIE (OPMBI, yAOOHBIE IS
pa3MyYHBIX TOJb30BaTeNel, albTePHATHUBHYIO BEPCHIO MeEIUa-KOHTEHTa, MPEAyCMOTPEHBI
BO3MOXXHOCTh MacIITaOMpPOBAHUS TEKCTa U U300paKeHH 0e3 MOoTepu KayecTBa M JOCTYMHOCTh
yIpaBlIeHUs] KOHTEHTOM C KJIaBUATYPHI.
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4. KOHTPOJIb M OIEHKA PE3YJBTATOB OCBOEHUS YYEBHOW
JTACIATITAHBI (KYPCA)
KOHTpOJ'II-: N OLCHKa pE3YyJIbTaTOB OCBOCHMH:A y‘IC6HOI>i JAUCHUIITIMHBI OCYHICCTBIIACTCA

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

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

J9K3aMCHa.

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

NMPOMEKYTOYHOIO KOHTPOJISI OCBOEGHHMSl JAMCUMILUIMHBI M (OPMHPOBAHHMS pe3yJIbTATOB

0o0y4eHust
4.1.1.

Kpurepun

OILICHUBAHUA

pe3yJbTaToB

OCBOCHUSA

JIUCUUILIMHBI M

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

KOHTPOJISt

1. ba3oBblil 3HAHUEBBIN YPOBEHb OCBOEHUS Y4eOHOTr0 MaTepuaa - HOPOTOBBIN

2. YMeHHE WCIIOJIb30BaTh TCOPCTUUCCKUC 3HAaHUA U YMCHUSA IIPpU BbIIIOJIHCHUN

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

3. YpoBeHb riy00Koit chopMUPOBAHHOCTU PE3YABTATOB O0YUECHHS — IPOABUHYTHIM

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

y4eOHBIX,
yueOHo-
MPOCKTHBIX
COLIMAIIBHO-
MPOCKTHBIX

CUTyalusiIx

NPpUMCHCHUSA B

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

U MCTOANUYCCKOM 00eCTICUCHHH. HOpPMaTUBHOM U

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

CJIOKHOCTH, ITO3BOJIAIOIINUX

npo¢eCCHOHATIbHEIE U
yIpaBJIEHYECKUE PEIICHHS B

OIPCACIICHHOCTHU, IMPpU

METOJINYECKOM 00ECIIeYCHHH.

CJIO’)KHOCTH,

MpUHUMAaTh

HEIOJTHOM

METOIMYECKOM
o0OecIieueHuu.

yIpaBJIeHYECKUe

HEAOCTATOYHOM

HOpPMAaTUBHOM U

3aJ1a9M TTOBBIIIICHHON

HCTHUIIOBBIC 3a1a4H,

mpo¢eCCHOHATBHEIE U

PELICHUS B YCIOBHAX

OTIPEIEICHHOCTH, IIPU

JAOKYMEHTAJIbHOM,

4.1.2. ®opMbI KOHTPOJISI Pe3yJbTATOB OCBOEHHSI IMCUHMILIUHBI U (opMHUpoOBaHMS

JIMIHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX PE3YJAbTATOB IIPU MPOBCACHUUN TEKYLICI0 U

MPOMEKYTOYHOT'0 KOHTPOJIsA

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

cBOOOJTHO OMEPHPOBAaTh NMOHATHEM: apU(METHUECKHII KOPEHb HATYpaTbHOMI
CTENEHN;

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

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

VpaBHEHMS U HEPABEHCTBA:

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

YpaBHCHUA-CICACTBUS, PaBHOCHJIbHBIC

HaunmenoBanue JlecKpHIITOPBI pe3yJbTaTa 00y4eHHUs DopMBbI KOHTPOJIS
pe3yJbTaTa Texymero -
o0y4enust g
= 3
g 7
=
IIpenmerHbie B pesynbrare ocBoeHHs YueOHOM IUCUMIUIMHBI (Kypca) oOydaromimecs | - BBIIOJHEHHE MPAKTHYECKUX
Ppe3yIbTaThl JIOJDKHBI OBJIAf€Th CIEAYIOIIMMH HpPEIMETHBIMH DPe3ylbTaTaMU OCBOEHHS | paboT;
U3YYEHUS OCHOBHOH 00pa30BaTEIbHON MPOrPaMMBI: - IpoBepKa padboumnx
IIpenmerHble pe3ynbTaThl OCBOSHHUS (enepaibHON padouel mporpaMMsl O | TeTpanei
MaTeMaTHKe IPEACTaBICHBI 110 roJaM OOydeHUs B paMKaxX OTJEIbHBIX | - TeMaTHYECKHE JUCKYCCHU
y4eOHBIX KypCOB B COOTBETCTBYIOIIHX Pa3fiellax HACTOAIIEH IPOrPaMMBL. - peleHne 3a1a4d 1
K xonmy oOyuenust B 1 moiayroamu