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COJEPKAHUE

OBILIASI XAPAKTEPMCTUKA PABOYEN ITPOI'PAMMBI YYEBHOM JUCLATIIVHBI
CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JUCIIUIIINHBI
YCJIOBUS PEAJIU3ALIMN YUEBHOM JUCLIUITIMHBI

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 CTAaHIAPTOM IO
CIIEIIMATILHOCTH CcpeAHero mnpodeccuoHanbHoro ooOpazoBanuss 38.02.08 ToproBoe nemo u
@OenepalibHBIM ~ TOCYJIAPCTBEHHBIM  00pa30BaTEeNIbHBIM ~ CTaHIAPTOM  CPEAHEro  OOILero
o0OpazoBaHwUs.

YpoBeHb OCBOCHUS JUCIMILTUHBI (Kypca): yrIyOJIeHHbIH

1.2. Henu U miaHupyemblie pe3y/ibTaTbl OCBOCHUS Y4eOHOM JUCHHUILIMHBI (Kypca),
OpHeHTalus HA Oya1yIyl nNpodecCHOHAIBHYIO 1eATeJIbHOCTD:

[MpuoputeTHEIMH LeNsIMH  OOy4YeHUsT MaTeMaTHKe Ha YIIyOJIEHHOM YpPOBHE MPOJOJDKAIOT
OCTaBaThCA:

(hopMUpOBaHUE IIEHTPATLHBIX MATEMATHYCCKUX TMOHATUH (YHMCIIO, BEIMYMHA, TEOMETPHUUCCKAs
¢urypa, TepeMeHHas, BEPOATHOCTh, (YHKIUSA, TPOW3BOMHAS, WHTETPai), OOECIICUNBAIOIINX
NPEEeMCTBEHHOCTh M TIEPCIIEKTUBHOCTH MaTEMAaTHIECKOTO 00pa30BaHUsI 00YJaIOIINXCS;

noJiBeicHue 00ydarolmuxcss Ha JOCTYHHOM [UIi HHUX YPOBHE K OCO3HAaHHIO B3aWMOCBSI3U
MAaTCMAaTHUKU U OKPYXKaromero Mupa, IOHMMaHUuI0 MaTEMAaTUKH KaK 4YaCTU 061116171 KYJbTYpPhI HCJIOBCUCCTBA,

pa3BHTHE WHTEIUICKTYyalbHBIX M TBOPYECKHX CIOCOOHOCTEH 0Oy4arommxcsi, ITO3HAaBaTEIbHOU
AKTHBHOCTH, UCCIIEJOBATEIbCKUX YMEHHI, KpUTUYHOCTH MBIIIJICHUS, HHTEpPeca K H3y4YCHHIO MaTeMaTHKH;

bopmupoBanue GYHKIIMOHATLHON MaTeMaTHYeCKOU IPaMOTHOCTH: pacro3HaBaTh
MAaTEMATUYCCKHUEC aCIICKThI B pC€aJIbHBIX JXKU3HCHHBIX CUTyallusaX W TIPU HIYUYCHHUU OPYTHUX
y4eOHBIX TPEIMETOB, MPOSBICHUS 3aBHCUMOCTEH M 3aKOHOMEPHOCTEH, (OpPMYJIHpOBAaTh MX Ha S3BIKE
MaTeMaTHKH U CO31aBaTh MaTeMaTHYECKHUE MOJICIN, TPUMEHSTh OCBOCHHBII MaTEMaTUUECKHH armapar Jis

pEUICHUA TPAKTUKO-OPUCHTUPOBAHHBIX 3a/1a4, MHTCPIPETUPOBATE U OLICHUBATH MMOJTYYCHHBIC PE3YJILTAThI.

1.2.1. B pe3ynpTaTe OcBOEHHUS y4eOHOH AMCHUHUIUIMHBI (Kypca) 0O0y4aroIiuecs TOJIKHBI
OBJIAJIETh CIAEAYIOUIMMH JIUYHOCTHBIMM Pe3yabTaTAMM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOU

IIPOrPaMMBIL:

B pesynbTate u3yueHuns- MaTeMaTHKHU Ha yPOBHE CPEAHET0 00I11ero 00pa3oBaHus y 00y4aromerocs
OyzayT c(hOpMHPOBaHBI CIIEAYIOIINE IMYHOCTHBIE PE3YIIbTAThI:

1) rpaxmaHCKOro BOCHUTAHUSL:

c(OPMHUPOBAHHOCTh TPAKAAHCKOW MO3HMIUKM O00yYaroIIerocsi Kak akTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHUHCKOT0 OO0IIecTBa, MPEACTaBIEHHE O MaTeMaTHYeCKWX OCHOBaX (PyHKIMOHMPOBAHUS
Pa3InYHBIX CTPYKTYP, ABICHUI, IPOLEAYp IPaXXIaHCKOTO 001ecTBa (BEIOOPHI, OIIPOCH U APYroe), YMEHHE
B3aUMO/JIEHCTBOBATh C COUUAILHBIMA HHCTUTYTaMU B COOTBETCTBUH C X (QYHKIHMSIMHU U HA3HAYCHHUEM;

2) NaTpUOTHYECKOTO BOCITUTAHUS:

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



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

3) AyXOBHO-HPaBCTBEHHOTO BOCITUTAHMS:

OCO3HaHWE IYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja, cHOpMHUPOBaHHOCTh HPABCTBEHHOTO
CO3HAHUs, ITUYECKOr0 TOBEICHHUS, CBSI3aHHOTO C MPAKTUYECKUM NPUMEHEHHEM IOCTHKEHUI HAyKU U
JISATEIIbHOCTBIO YYEHOT0, 0CO3HAHUE JIMYHOTO BKIJIAJIa B IIOCTPOCHHUE YCTOMYUBOTO Oy TyIIETO;

4) 3CTETUYECKOTO BOCIIMTAHUS:

3CTETUYECKOE OTHOLICHHWE K MHPY, BKJIIOYAs ACTETUKY MaTEeMaTUUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3aj1a4, PEMICHUH, PACCyKISHHH, BOCIPHUMYNBOCTD K MaTEMAaTHUECKAM aCIIEKTaM Pa3INIHbIX
BUJIOB UCKYCCTBA;

5) (¢u3UYECKOr0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh YMEHHUS NPUMEHSITh MaTeMaTHUYeCKWe 3HAHHS B HMHTEpecax 3I0pOBOTO U
Oe3omacHoro oOpa3a XWU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3IO0POBBIO (30pPOBOE MHTAHWE,
cOaITaHCUPOBAHHBIN PEKUM 3aHATUH W OTHbIXa, PEryispHas (QU3NYecKas aKTHUBHOCTH), (U3UYCCKOE
COBEPIIICHCTBOBAHUE MIPH 3aHATHUSIX CIIOPTUBHO- 03JI0POBUTEIHHON ESATETHHOCTHIO;

6) TpPyIOBOTO BOCITUTAHHUS:

TOTOBHOCTh K TPYIy, OCO3HaHWE IIEHHOCTH TPYyIONO0Ms, MHTEPEC K paszIndHbIM chepam
po(heCCUOHANBHOM IEATEIBHOCTH, CBA3aHHBIM C MATEMATUKOHN M €€ IPUIOKCHHUSIMH, YMEHUE COBEPIIATh
OCO3HAHHBIM BBIOOp Oymymeidl mpodeccud W pealu30BhIBaTh COOCTBEHHBIC IKM3HCHHBIC ILIaHBbI,
TOTOBHOCTh W CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHHUIO M CaMOOOPa30BaHUIO Ha MPOTSHKCHHUU
BCEH U3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHUIO B PELICHHM IMPAKTUYECKUX 33Ja4 MaTEeMaTHYECKOU
HaIpaBJICHHOCTH;

7) SKOJOTUYECKOTO BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH HKOJIOTUIECKON KYJIBTYPhI, TOHUMAaHNE BIUSHIS COITUAITBHO- SKOHOMUYECKUX
MPOIIECCOB HAa COCTOSIHME TIPUPOAHOH W COIMAIIBHOW CpeIbl, OCO3HAHWE TJIO0ATBFHOIO XapakTepa
9KOJIOTHYECKUX MPOOJIEM, OPUEHTAIUS Ha MPUMECHEHUE MAaTeMaTUUYCCKUX 3HAHHWM JUIs pEIlCHUs 3a7ad B
00J1aCTH OKPYIKAIOIICH Cpefibl, IDITAHUPOBAHUE MOCTYIIKOB U OIEHKH MX BO3MOXKHBIX IOCJICIACTBHIMA JIJIs
OKpY>Karolllel Cpenpl;

8) IIEHHOCTH HAyYHOTO MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
HAayKM M OOIIECTBEHHOW NPAKTUKH, IMOHUMAHUE MaTeMaTHUYECKOW HayKh Kak chepbl UeIOBEUYECKOH
JIEATEIbHOCTH, ATANOB €€ pPa3BUTUS U 3HAYUMOCTH IJIsl Pa3BUTUSL LIUBWIM3ALUHU, OBJIAACHHUE SI3BIKOM
MaTe€MaTUKU U MaTEMaTUYECKON KyJIbTypoll Kak CpelICTBOM IO3HAHUS MUpPA, TOTOBHOCTh OCYIIECTBIIATH
MIPOEKTHYIO B UCCIIEA0BATENBCKYIO IEATEIFHOCTh HHINBUYAILHO U B TPYIIIIE.

1.2.2. B pe3ynpTaTe OCBOEHHS Y4eOHOH NUCHUIUIMHBI (Kypca) oOydaromuecs TOJIKHBI
OBJIAJIETh  CICAYIOUIMMH  MeTANpPeIMEeTHBIMHU _ Pe3yJbTATAMH  OCBOEHUS  OCHOBHOM

00pa3zoBaTenbHON MPOTrPaMMBl, B T.4.:

Pecynamusnvie ynusepcanvuvie yuebnuvle oeticmeus:

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

COCTaBJIATh IUJIaH, aJIFOPUTM pELIEHUs 3a/ladyd, BbIOMpaTh CHOCOO peuieHus ¢ y4€ToM
UMEIOUINXCS PEeCcypcoB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaThb U KOPPEKTUPOBATH
BapHaHThI PEUICHUH ¢ y4€TOM HOBOM MH(DOpMALIUK.

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



BJIa/IETh HABbIKAMU O3HABATENbHOM pedIeKCUN KaK OCO3HAHUS COBEPILIAEMBIX ACHCTBUIA
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3ylIbTaToOB, BIAAETh CIOCOOaMU CaMOMIPOBEPKH,
CaMOKOHTPOJIS IIpOIIecca U pe3ysIbTaTa pelleHrs MaTeMaTHUeCKOH 3aauu;

MpeIBUJIETh TPYAHOCTH, KOTOpPhIE MOTYT BO3HUKHYTh IPU PEUICHUM 3aJa4yd, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEILCTB, JAAHHBIX, HAHJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yjbTaTa €U M YCIOBUSAM, OOBSACHATH NPUUYHHBI
JOCTHKEHUS WM HEIOCTHIKEHUS PEe3yIbTaTOB JESATEIbHOCTH, HAXOAUTh OMIUOKY, TaBaTh OLICHKY
PUOOPETEHHOMY OIIBITY.

VY olyuaromierocst OyayT copMUpOBaHbl YMEHUSI COBMECTHOM J1eATEIbHOCTH:

MMOHUMATh U HCIOJIb30BaTh NMPEUMYIIECTBA KOMAaHIHONW M UHIUBUAYAIbHON pabOThI MpU
pelieHur y4eOHbIX 3a/ay, MPUHUMATh IeJIb COBMECTHON JEATEIbHOCTH, IUIaHUPOBATH
OpraHHU3aII0 COBMECTHOM paboThl, pachpenensTh BUAbl paboT, AOroBapuBaThCs, 00CYXKIaTh
MPOLIECC U PE3YNIbTAT paboThl, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYMIOBLIX popmax paboThl (00CYyxkaAeHHs, OOMEH MHEHUN, «MO3TOBBIC
HITYPMBI» ¥ HHBIE), BBITIOJIHATH CBOIO YaCTh Pa0OTHI M KOOPIUHUPOBATH CBOU ACHCTBUS C APYTUMU
YJIeHaMH KOMaH/Ibl, OLIEHWBAaTh Ka4eCTBO CBOETO BKJIaJa B OOLIUI MPOIYKT MO KPUTEPUSM,
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

Ilo3nasamenvHule yHUgepcaivhvie yueOHble Oelticmeus.

VY obyuaromerocs OyayT chOpMUPOBaHBI CIIEAYIOLTINE 0a30BbIe JTOTHIECKHE NEHCTBHUS KaK YacTh
MO3HABATEIBHBIX YHUBEPCATBHBIX yUEOHBIX JICHCTBUIA:

BBIABIIATE U XapaKTCPHU30BATHh CYHICCTBECHHBLIC IMPU3HAKKU MATEMAaTUUYCCKUX O6’I:-CKTOB, HOHHTI/Iﬁ,
OTHOIICHUH My MOHITHAMH, (HOPMYIUPOBATH OMPE/EICHUS IOHATHIA, YCTAHABIMBATE CYIICCTBEHHBIN
MPHU3HAK KIACCU(DUKAIIMI, OCHOBAHHUS s 0OOOIICHNS M CPABHEHUSI, KPUTEPHHU [IPOBOIMMOTO aHAJIN3a;

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

BBISIBJISAITH MaTEeMaTHIECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U IPOTUBOPEYHsI B (paKTaX, JaHHBIX,
HaOJNIOICHUSIX ¥ YTBEPXKICHHSX, MpeIIararb KPUTEPHH Ui BBISBICHHS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYMIA;

ACjaTb BbBIBOJAbI C HUCHOJIB30BAHUEM 3aKOHOB JIOTUMKH, ACAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJTIOUCHHI, yMO3aKITIOUCHHUI 110 aHATIOTHHL

[POBOJMTH CAMOCTOSITENIBHO JIOKA3aTebCTBA MAaTEMAaTHYECKUX YTBEPKACHHUN (TPSIMBIC U OT
MPOTHUBHOTO), BBICTPaWBATh ApTyMEHTAIMIO, MPHBOAWTH NPUMEPHl U KOHTPIPHUMEPHI, O0OOCHOBBIBATDH
COOCTBEHHBIE CYXJICHHUS U BHIBOJIBI;

BBIOMpATh CrOCOG pereHust y4eOHOW 3a1aun (CPaBHUBATh HECKOIBKO BAPHAHTOB DPEIIECHHS,
BBIOMPaTh HAMOOJIEE TTOXO/IAIIN C YIETOM CAMOCTOSTEIIBHO BBIICIICHHBIX KPHTEPHUEB).

V obyuaromierocst 0yayT cOpMHPOBaHBI Clieyromne 6a30BbIe HCCISI0BATEILCKIE ISHCTBUS KaK
YacTh [MO3HABATENHHBIX YHUBEPCAIHHBIX YUSOHBIX JEHCTBUM:

UCIIONB30BaTh BOMPOCH KaK HCCIIEA0BATEIbCKUI HHCTPYMEHT IO3HAHUS, (HOPMYIHUPOBAThH
BOIPOCHI, (PUKCUPYIOIIHE MPOTUBOPEUHE, TPOOIEMY, YCTAHABIMBATh HCKOMOE U JIAaHHOE, ()OPMHPOBATH
TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIMI0, MHEHHUE;

MPOBOJIUTH CAMOCTOSITEIIBHO CIIAHMPOBAHHBINA 3KCIIEPUMEHT, MCCIIEA0BAHKE 110 YCTAHOBJICHUIO
OCOOCHHOCTE! MaTeMaTH4eCKOr0 OOBEKTa, SIBICHUS, IMPOIECCA, BBIABICHHUIO 3aBHCHMOCTEH MEKTy
00BbeKTaMu, SIBICHUSIMH, TIPOLIECCAMU;



CaMOCTOSITEIbHO (POPMYITUPOBATE OO0OOIIEHUSI ¥ BBIBOJBI IO pe3yjibTaTaM MPOBEAEHHOTO
HAOJFOICHHS, HWCCICIOBAHUS, OIICHUBATh JOCTOBEPHOCTh TOJYUYEHHBIX pE3yJbTaTOB, BBIBOJIOB U
00001IEeHMI;

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

VY oOyuaromerocss OyayT cpopMHUpOBaHB yMEHHs paboTarh ¢ MHQOpManuel Kak 4acThb
MO3HABATEILHBIX YHUBEPCATBHBIX YUCOHBIX JCHCTBUI:

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

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

CTPYKTYpUPOBaTh HH(MOPMAIINIO, MPEIACTABIATE €€ B pasIM4HbIX (opMax, HILTIOCTPUPOBATH
rpaduIecKy;

OLICHUBATh HAJAEKHOCTh HH()OPMALIUH TI0 CAMOCTOSITEIILHO CHOPMYITHUPOBAHHBIM KPHUTEPHUSIM.

Kommynuxamusnule ynugepcanvhvie yuedHvie 0elicmeusi:

Y oOyuaromierocst OyayT copMHpOBaHBI yMEHHUs OOIICHHS KaK 4YacTh KOMMYHHKATHBHBIX
YHHUBEPCAITBHBIX yUeOHBIX JEHCTBUML:

BOCIIPHHUMATD ¥ (OPMYJIUPOBATH CYXKICHHUS B COOTBETCTBHUH C YCIOBHIMHU U IICISAMH OOIICHHS,
SICHO, TOYHO, I'PaMOTHO BBIPpAXATb CBOIO TOYKY 3pCHHUA B YCTHBIX W NHUCBMCHHBIX TEKCTaxX, AdaBaTb
IMMOACHCHUA 110 X0y pCUICHHUA 3a/la4i, KOMMCHTHUPOBATH HOHy‘ICHHBIﬁ PE3YJbTAT,

B X0Ji¢ 00CYKJICHHS 3a/1aBaTh BOMPOCHI MO CYNIECTBY 00CYXIaeMOil TeMbI, TPOOIEMBI, periacMon
3a]aud, BBICKAa3bIBaTh WJICH, HAIICJICHHbIC HA TIOWUCK PEIICHUS, COIMOCTABIATh CBOU CYXKICHHS C
CYXIEHUSIMU IPYTHX YYaCTHUKOB JHAJora, OOHAPYKUBATh Pa3IMuUe U CXOJCTBO MO3ULIUH, B KOPPEKTHON
(dhopMe GpopMyTHUPOBATH Pa3HOTIIACHS, CBOU BO3PAIKEHIS,

MPEACTaBISITh  Pe3yJbTaThl PEIICHHs 3aJaud, OJKCICPUMEHTA, WCCICAOBAHUSA, MPOCKTA,
CaMOCTOSITETIHHO BBIOMPATh (OPMAT BBICTYIUICHHS C Y4YETOM 3aJad NPE3CHTAUH U O0COOCHHOCTEH
ayJUTOPHUH.

1.2.3. B pe3ynpTaTe OCBOEHHS Yy4eOHOH NUCHUIUIMHBI (Kypca) oOydaromuecs TOJIKHBI
OBJIQ/ICTh CIIENYIOIIMMHI NMPeIMEeTHBbIMH pPe3yJabTaTaMU OCBOCHHUS OCHOBHOHM 00pa30BaTEbHON

MPOrPaMMBI:

[IpenmerHble pe3yibTaThl OCBOCHHS (enepalbHON pabodel 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 y4eOHOrO Kypca «Aazedpa u Hauana
MamemMamuiecKozo aHaIu3a):

Uwicna ¥ BBIYHCIICHHS:

CBOOOJIHO OMEPUPOBATh MOHATHSAMH: PALMOHAILHOE YUCIIO, OECKOHEUHAS IEPHOIMUECKast Ipo0b,
MPOIIEHTHI, MPPAIOHAIFHOE YHCIIO, MHOXECTBA PAIMOHANBHBIX W JICHCTBHTEIHHBIX YHUCET, MOJIYJb
JIEHCTBUTEIHHOTO YHCIIA;

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

MPUMEHSITh MPUOIKEHHBIE BHIYHUCIICHUS, IPABUIIA OKPYTIICHUS, IPUKHUIIKY U OIICHKY pe3ysbTara
BBIYMCJICHHIA;

CBOOOJIHO ONEPHUPOBATH MOHITHUEM: CTETIEHb C LENBIM MOKa3aTeNleM, UCTIONb30BaATh MOIXOASIIYIO

(i)OpMy 3altucu JICI‘/'ICTBI/ITCIII)HBIX YUCCIT U1 pCUHICHUA MPAaKTUYCCKUX 3a4ad U MPEACTAaBJICHUA JaHHBIX,



CBOOOJIHO OIIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATypaJIbHOW CTEIICHHU;

CBOOOJHO ONEpPHPOBaTh MOHATHEM: CTENEHb C palUOHAIBHBIM I[OKa3aTesieM; CBOOOTHO
OTIEepUPOBATH MOHATUAMH: JIOTapU(M YUCIIa, JCCATUUHBIC U HATYPAIbHBIC JIOrapu(Mbl;

CBOOOJHO ONEPUPOBATH OHATHSIMU: 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
YPaBHEHUS U yPaBHEHUS-CIIEICTBYS, PABHOCHWIIbHBIC HEPABEHCTBA;

MIPUMEHSTh Pa3IMYHbIC METObI PEIICHHUS PALMOHAIBHBIX U IPOOHO-PALlMOHAIBHBIX ypaBHEHUII,
NPUMEHSTh METOJI HHTEPBAJIOB JUIsl PELICHUSI HEPABECHCTB;

CBOOOJHO OIEpUPOBATh MOHATHSIMU: MHOTOWIEH OT OJHOW MEpPEeMEHHOM, MHOTOUJICH C LEIBIMU
Ko3(urmenTaMy, KOpHM MHOI'OWICHA, IPUMEHAThH JI€JIEHUE MHOIOWICHa Ha MHOTOWIEH C OCTaTKOM,
teopemy besy u Teopemy Buera s perienus 3aaay;

CBOOOJIHO OMNEpUPOBATh MOHATHSMH: CHCTEMa JIMHEHHBIX YpaBHEHHMH, MaTpHLA, ONPENeIUuTeNhb
MaTpUIbl 2 X 2 M €ro TeOMETPHYECKHH CMBICI, WCIONB30BaTh CBOWCTBA OMpeleNuTens 2 X 2 i
BBIYUCIICHUSI €T0 3HAYCHMS, NMPUMEHATHh ONPENEeTUTEIN AJISl PELICHUs] CUCTEMbl JMHEHHBIX YpaBHEHHH,
MOJENUPOBAaTh peajbHble CHUTYyallMd C TIOMOIUBIO CHUCTEMbl JIMHEHHBIX ypaBHEHUH, HCCIEI0BaTh
MIOCTPOCHHBIE MOJIEITU C TIOMOIIBIO MATPHUI] ¥ ONIPeACTIUTENEH, HHTEPIPETUPOBATE IOTYUYEHHBIH pe3ynbTar;

HCIIOJIb30BaTh CBOMCTBA JIEHCTBUI ¢ KOPHSAMU 7Sl MPeoOpa30BaHus BRIPAKEHUH;

BBINOJIHATH NMPE0OpPa30BaHUsl YUCIOBBIX BBIPRKEHUM, COOEPKALIMX CTEHNCHH C PaldOHATIbHBIM
MIOKa3aTeNeM;

WCTIOJIB30BaTh CBOMCTBA JIOrapu(MOB [T peoOpa3oBaHus JIOTapU(PMHUUECKIX BHIPAKEHUI,

CBOOOJHO OMNEpUPOBATh TMOHATHUSAMH: HppalMOHATbHBIE, TIOKa3aTeIbHBIC U JIOTapU(PMHYECKHE
YpaBHEHHUS, HAXOIUTh X PEIICHHS C IOMOIIbI0 PABHOCUIIBHBIX MEPEXOI0B WIN OCYIIECTBIISS IPOBEPKY
KOpHEH;

MPUMEHSTh OCHOBHEIC TPUTOHOMETPUIECKUE (bopMyIbl JUIst npeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKCHH;

CBOOOJHO ONIEPHPOBATH MOHATHEM: TPUTOHOMETPHUUECKOE YPaBHEHHE, IPUMEHITh HEOOXOAUMBIE
(bopMyJIBI ISl peIIeHHsI OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX YPaBHEHH;

MOJICJINPOBATh PEATbHBIC CUTYAINH Ha S3bIKE anreOphl, COCTABISTH BBIPAXKEHNS,

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

OyHKIMK U rpaduKu:

CBOOOJIHO ONEPUPOBAThH MOHATHIMHU: (QYHKIIHS, CIIOCOOBI 3a/1aHusl (PYHKIIUK, B3aUMHO O0OpaTHBIC
GyHKIUHM, KOMIO3UIHUs (QYHKIUHA, Tpaduk (YHKIWU, BBHIIOTHATH DIEMEHTapHBIE MPeoOpa3zoBaHUs
rpadukoB QyHKIHI;

CBOOOJHO ONEPHPOBATh MOHATHAMU: 00JACTh ONpenesIeHNs] 1 MHOXKECTBO 3HaueHWH (pyHKIMH,
HyJH (QYHKIIWMH, TPOMEKYTKH 3HAKOMIOCTOSIHCTBA;

CBOOOJTHO ONIEpPUPOBATH MOHATHSIMU: YETHBIE W HEUETHBIE (DYHKIHMH, MEPHOANYECKHE (QYHKIUH,
MPOMEXYTKHA MOHOTOHHOCTH ()YHKLIMH, MAKCUMYMBI 1 MUHUMYMBI (DYHKIIH, HAUOOJIbIIIee U HAUMEHBIIIee
3Ha4YeHue PyHKIMN Ha TPOMEXKYTKE;

CBOOOJTHO ONIEPUPOBATH OHATHSIMU: CTETICHHAsI QYHKIIHS ¢ HATYpaIbHBIM U IIEJIBIM TTOKa3aTeleM,
rpaduK cTereHHOW (GYHKIIMU C HATYPaJbHBIM U IIeNIbIM ITOKa3aTelieM, TpapiK KOPHS N-OW CTENEeHH Kak
¢GyHKIMM OOpaTHOM CTENEHH C HaTypalbHBIM IOKa3aTeIeM;

OIIEpPHUPOBATh MOHATUSAMM: JHHEHHAsA, KBaApaTHYHAs U JPOOHO-TMHEHHAs (DYHKIMHU, BBHIIOIHATH
2JIEMEHTapHOE UCCIIEIOBAHUE U TIOCTPOCHUE UX TPa(HKOB;



CBOOOJIHO OIEPHPOBATDH MOHATUAMU: [TOKA3aTeNNbHAs U JorapupMudeckas pyHKINH, UX CBOMCTBA
U Tpa(uKu, HCIIOIB30BaTh X TPaUKy IS PEIICHUS YPaBHCHUI;

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

WCTONB30BaTh Tpadmkn (QyHKIWH [N WCCIeNOBaHWS —TPOIECCOB M 3aBHCHMOCTEH MpH
pEIIeHUY 3a/1a4 U3 JPYTUX YICOHBIX MPEAMETOB U PEealbHOM JKU3HHU, BRIPAKATh OPMYIaMH 3aBUCUMOCTH
MEXy BEeTUIMHAMUY;

Hagana MmaTeMaTu4ecKoro aHaiamza:

CBOOOJTHO OIEPUPOBATH IOHATHSAMH: apu(DMETHUECKass ¥ TEeOMETPHUYECKas IIPOTPECcCHs,
OCCKOHEYHO yOBIBAOINAsI TEOMETPUYECKAsl POTPECCHs, TIMHEHHBIN M SKCIIOHCHIIMAIBHBIN pocT, (hopMyiia
CJIOKHBIX MTPOILIEHTOB, UMETh NPECTABICHUE O KOHCTAHTE;

HCTOJIb30BaTh MPOTPECCUU I PEUIEHUS pealibHbIX 3aJlayu MPUKIIAIHOIO XapaKkTepa;

CBOOOJTHO OTIEPHPOBATH TOHATHSIMU: MOCJIEJOBATEIIFHOCTD, CIIOCOOBI 3aJ]aHUs
MOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE U OrPAHUYEHHBIE TOCJIEI0BATEIHHOCTH, IOHMMATh OCHOBBI
3apOXKJACHHUS MATEMAaTUYCCKOIO aHAJIN3a KaK aHaIHn3a OCCKOHEUHO MaJIbIX;

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

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

CBOOO/IHO OTIEpUPOBATh MOHITHAMU: TIepBas M BTOpasi MPOW3BOIHBIC (YHKIIMU, KacaTelabHas K
rpaduky GyHKIHH;

BBIYUCIISATH TPOU3BOIHBIC CYMMBI, IIPOU3BEICHHUS, YACTHOTO U KOMITO3UIMH ABYX (PYHKIIUH, 3HATh
MIPOU3BOHBIC 3JICMCHTAPHBIX (DYHKITHIA;

WCIIONIF30BaTh TEOMETPHUECKUHN 1 (PU3MUECKUI CMBICI IPOU3BOIHOM [Tl pelIeHus 3a1a4.

MHoecTBa U JIOTHKa:

CBOOOJIHO OTIEPUPOBATH TOHATUSIMH: MHOKECTBO, OTICpaIlK HaJl MHOXKECTBAMU;

HCIIONIH30BaTh TEOPETUKO-MHOXKECTBCHHBIN ammapaT Ijs OMHCAHHUS pPEalbHBIX MPOIECCOB H
SIBIICHUH, TTPH PEIICHUH 33/1a4 U3 JPYTUX YYEOHBIX PEAMETOB;

CBOOOJ/IHO OTIEpUPOBATh MOHATUSAMU: ONpEJeNIeHHe, TeopeMa, ypaBHEHUe- CIEACTBHE, CBOHCTBO
MaTeMaTU4IeCKOTO O0BEKTA, TOKA3aTEIhCTBO, PABHOCHILHEIE YPAaBHEHUS U HEPABEHCTRA.

K koHIly 00y4eHHs BO 2-M MOJYrOAMHM OOYYAIOIIUHACS TMOJYYHT CICAYIOIIUE MPEIMETHBIC
pe3ynbTaThl MO OTIENBHBIM TeMaM QenepalibHONi pabodeil mporpaMMbl yueOHOTo Kypca «Anrebpa u
HadJaia MaTeMaTHYCCKOTO aHAIN3a:

Yucia 1 BBIYUCIICHUS:

CBOOOJIHO ONEPUPOBATH MOHATHAMU: HATypajdbHOE U IEJI0€ YMCIIO0, MHOKECTBA HATYPAJIbHBIX U
LEJIBIX YUCEIN, UCIOIb30BaTh NMpU3HAKU AenumocTd Henbix uynced, HOJ u HOK HaTypanbHBIX uncen Ais
pelieHus 3a1a4, IpUMEHITh alroput™ EBkinna;

CBOOOJIHO OIEPHPOBATh IMOHATHEM OCTAaTKa IO MOJYJIIO, 3alUChIBATh HATYpPAJbHBIC YUCIIA B
Pa3TUYHBIX TTO3UITMOHHBIX CHCTEMAaX CUHCIICHUS;

CBOOOJ/IHO OIEPHUPOBATh MOHSATUSMH: KOMILIEKCHOE YHCIO U MHOMXECTBO KOMIUIEKCHBIX YHCEN,
MPEJICTABIATh KOMIUICKCHBIE YHUCIIAa B alreOpanveckodl W TPUTOHOMETPHUYECKOW (opMe, BBIIOIHATH
aprudMeTUYeCKUE ONepaIlii ¢ HUMH U H300pa)kaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHEHUS 1 HEPABEHCTBA!

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

OCYIIECTBJISATh OTOOp KOpPHEW INpH PEIIEHHH TPUTOHOMETPUYECKOIO YPaBHEHHUS; CBOOOIHO

OIIE€pHUPOBATh MMOHATUEM TPUT'OHOMETPUUCCKOEC 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, HPPALIMOHAIBHBIX, [I0Ka3aTeNbHBIX U JIOTapu(MHUUECKUX YPABHEHUH 1 HEPABEHCTB;

pemaTb ~ palMOHANbHBIE,  HMPPALMOHAIBHBIE,  IIOKa3aTelbHblC, JIOTapupMHUUECKHE U
TPUTOHOMETPUYECKUE YPAaBHEHHUS M HEPABEHCTBA, COJACPIKALIIE MOIYIN U MTapaMeTpPhl;

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

MOJIEJINPOBAaTh peajbHble CUTYyallUd Ha S3bIKE aJIreOpbl, COCTABIATH BBIPAKEHUS, YPaBHEHHUS,
HEpaBEHCTBA U MX CUCTEMBI MO YCIIOBHUIO 3aJauH, HCCIEA0BATh MIOCTPOSHHBIE MOJIENN C UCTIOJIb30BAHUEM
amnmapara anreOpbl, HHTEPIPETHPOBATh MOJyYSHHBINH Pe3yJIbTar.

OyHKINUN U TpaduKu:

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

CTPOUTH TEOMETPHUECKIE 00pa3bl ypaBHEHUH M HEPABEHCTB Ha KOOPIUHATHON IIOCKOCTH;

CBOOOJHO ONEPHPOBATH MOHATHUAMH: TpadUKH TPUTOHOMETPUUYECKUX (YHKLUUH;, HPUMEHATh
GbYHKLIUM U1 MOAETUPOBAHUS U UCCIIEJOBAHMUS PEaIbHBIX IPOLIECCOB.

Hauana maremarnueckoro aHanusa:

WCTIONB30BaTh MPOU3BOJHYIO TS UCCIIEIOBaHUs (PYHKIMH HA MOHOTOHHOCTD U 9KCTPEMYMBI;

HaXOIUTh HauOoJbIlIce ¥ HAUMEHbIIIee 3HaUeHNUsI (PYHKIIMU HENPEPHIBHOM Ha OTPE3KE;

HCIOJB30BaTh IPOU3BOAHYIO TSl HAXOXKIECHHS HAWTYUIIErO PEIeHHUS B IPUKJIAAHBIX, B TOM YHCIIE
COLMANILHO-DKOHOMHYECKHUX, 3a/lauax, JJIsl ONpelesieHHss CKOPOCTH W YCKOPEHHs Mpollecca, 3alaHHOrO
(hopmyJioii niK rpaduKoMm;

CBOOOJHO OIEPHUPOBaTh IMOHATHSAMM: IIEPBOOOpA3HAsi, ONpEACIEHHBIA HHTErpaj, HaxXxOIOWTh
nepBooOpa3HbIe AIEMEHTAPHBIX (PYHKINH M BRIYHCIATh HHTETpa 1o (hopmyiie HetoTona-Jlelioamma;

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

UMEThb TMPEACTABICHHE O MAaTeMaTHYEeCKOM MOJCIUPOBAaHMM HA TPUMEpPE COCTABIICHUS
nmud dhepeHInanbHBIX YpaBHEHMI;,

pemaTh TNpUKIaAHBIE 337a4d, B TOM YHCJIE COLMAIBLHO-3KOHOMHYECKOT0 U (PU3UYECKOTrO
xXapakTepa, CpeJICTBaMH MaTeMaTHYECKOTO aHAIN3A.

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

CBO6OI[HO ONCpUpoOBaTh OCHOBHBIMU IIOHATHAMU CTCPEOMETPUHN TIPU PCIICHUM 3a1a4 U
IIPOBEICHUH MAaTEMAaTUUECKUX PACCYXKICHUH;

MIPUMEHATH aKCHOMBI CTEPEOMETPHUH U CIISJICTBUS U3 HUX IPU PEUICHUN T€OMETPUICCKHX 33/1a4;

KJIACCU(UIMPOBATh B3aUMHOE PACIIONIOKEHHE TIPAMBIX B TPOCTPAHCTBE, IIIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEH B MPOCTPAHCTBE;

CBO6OI[HO OINEPpHUPOBATH MMOHATUAMHU, CBA3AHHBIMU C YIJIaMU B ITPOCTPAHCTBE: MCXKIAY IIPAMBIMU B
MPOCTPAHCTBE, MEXY NPAMOHU U TNIOCKOCTHIO;

CBOOOJIHO OTIEPUPOBATH TOHATUSAMH, CBI3aHHBIMH C MHOTOTPaHHUKAMU;

cBOOO/IHO pacTiO3HaBaTh OCHOBHBIE BHIbI MHOTOTPAHHUKOB (TIPHU3Ma, MHPaMH/IA, IPSIMOYTOJIbHBIH
nmapajuieenunen, Kyo);

KJIACCU(UIIMPOBATh MHOTOTPAHHUKH, BHIOMpas OCHOBaHUS IS KiacCU(UKAIMU; CBOOOJHO
ONEPUPOBATH NOHITHUSIMH, CBSI3aHHBIMU C CEUEHUEM MHOTOT'PAHHUKOB IJIOCKOCTBIO;

BBITIOJTHSTH TTapaJuIeIbHOE, ICHTPATBHOE K OPTOTOHAILHOE MTPOSKTHPOBaHKE (PUTYD Ha TIIOCKOCTb,

BBITIOJTHATH N300pakeHns (GUTYp Ha TIOCKOCTH;
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CTPOHUTH CEYEHHS MHOTOTPAaHHUKOB Pa3UYHBIMH METOJaMH, BBHITIONHITH (BBIHOCHBIE) IIJIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y;

BBIYUCIISITH TUIOIIAAN IOBEPXHOCTEH MHOTOTPaHHUKOB (TIpU3Ma, THPaMuAa), TeOMETPUIECKHX Tell
¢ mpuMeHeHneM (HopMyIT;

CBOOO/HO OTEPHPOBATh MOHSATHAMH: CHMMETPHS B IPOCTPAHCTBE, IEHTP, OCh W IUIOCKOCTH
CUMMETPUH, LEHTP, OCh U INIOCKOCTh CHMMETPHHU (GUTYPHI;

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 33/1a4 IOBBILICHHOTO W BBICOKOTO
YPOBHSI CIIOKHOCTH;

MIPUMEHATH MPOCTEUIIHE TIPOTPAMMHBIE CPEICTBA U AIIEKTPOHHO- KOMMYHHUKAITMOHHBIE CUCTEMBI
NIPY pelICHUH CTEPEOMETPHUYECKHX 3aa4;

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

MIPUMEHSATH ITOTy9eHHBIC 3HAHHS Ha TIPAKTHKE: CPAaBHUBAThH U aHATM3UPOBATh PeabHBIE CUTYAIUH,
NPUMEHATh U3y4YCHHBIC TOHATHS B TPOIECCE IMOWCKA pEIICHHs MaTeMaTHYeCKH c(HOpMYIHMpOBaHHON
po0JIeMbl, MOICTTHPOBATH PeabHbIC CUTYaIlUH Ha SI3BIKE TEOMETPHHU, UCCIIE0BATh TIOCTPOSHHBIE MOJIEITU
C WCIIONB30BAHHEM TE€OMETPHUUYECKHUX TOHSATHH W TEOpeM, ammapara anreOphl, pemiarh MpPaKkTHIeCKHe
3a/1a4¥, CBA3aHHbIE C HAXOXKJIEHHUEM T€OMETPUIECKIX BEIHYHH;

UMEThb TIpe/CTaBlieHHs 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPHH KaK COCTaBHOW YacTH
(byHaaMeHTa Pa3BUTHUS TEXHOJIOTHA.

K xoHIty 2 momyroaust 00yqaronuiicss HayqauTCs:

CBOOOJHO ONEpUPOBaTh TMOHATHAMH, CBSI3aHHBIMH C IQIMHAPUYECKONH, KOHUYECKOH W
chepruecKoi MOBEPXHOCTAMHU, OOBACHATH CIIOCOOBI TIOTYYCHUS;

OIIEPUPOBATh TOHSITHSMH, CBSI3AHHBIMU C TEIaMHU BPAlICHUS: LWIMHIPOM, KOHycoM, cepoit u
mapom;

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

KJ1accu(UIMPOBATh B3aUMHOE PACTIONOKEHHE Chephl U INTIOCKOCTH;

BBIYHCIIATh BEIMYMHBI DJIEMEHTOB MHOTOTPAHHHKOB M TEJ BpaIlleHUs, OOBEMBI W TUIOMIAIH
MMOBEPXHOCTEH MHOTOTPAHHUKOB U T€JI BPAIICHUs, TEOMETPHUECKUX TN C IpUMEHEHHEeM (HOpMYIT;

CBOOOJIHO ONEPUPOBATH TOHATHUSIMH, CBS3aHHBIMA C KOMOMHAIMSMHM TeNl BpaIleHUs U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIN B chepy M OMHCaHHBIH 0KOJIO cdepsl, cdepa, BIUcaHHAS B
MHOTOTPaHHWK WJIH TEJO BpaIeHWS,;

BBIYHCIISATH COOTHOIIEHHS MEX/TY TUIOMIAISIMH ITOBEPXHOCTEH N 00hEMaMH TOTOOHBIX TEI;

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

W3BJIEKaTh, HHTEPIIPETUPOBATH U MPE0OPpa30BbIBaTh HHPOPMALIUIO PUTypax, IPEACTABICHHYIO Ha
YyepTekax 0 NPOCTPAHCTBEHHBIX TEOMETPHUECKUX U PUCYHKAX;

CBOOOJTHO OTIEpPUPOBATH TIOHITHEM BEKTOP B MPOCTPAHCTBE;

BBITOJIHSITH OTIEPAIUU HaJI BEKTOPAMU;

3aJaBaTh IJIOCKOCTh YPaBHEHHEM B JIEKaPTOBOM CHCTEME KOOPAMHAT;

pelmaTb reOMEeTPUYECKUE 3a/a4d Ha BBIUMCICHHE YIJIOB MEXIY HPSIMBIMA U IUIOCKOCTSIMH,
BBIYUCIICHHE PACCTOSIHUH OT TOYKHU JIO IJIOCKOCTH, B IEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO

MeTO/1a TP PEIICHUH;
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cBOOO/IHO OTIEPUPOBATH TTOHATUSIMH, CBSI3aHHBIMU C JIBUKEHHEM B ITPOCTPAHCTBE, 3HATH CBOMCTBA
JIBIDKCHUI,

BBITIOJHATh M300pa)KCHUSI MHOTOTPAHHUKOM M TEJ BpAlICHHS P MapajUIeIbHOM IEPEeHOCE,
[EHTPATbHONH CHMMETPHH, 3€PKANBHON CHMMETPHH, IPU MOBOPOTE BOKPYT TMPSIMOH, MPeoOpa3oBaHUS
oI00us;

CTPOUTHh CEYCHHMS MHOTOTPAHHUKOB W TEJ BpPALICHHS: CCUCHHMS LWIMHApA (TapajuieIbHO H
MIEPIICHIUKYJISIPHO OCH), CEUYCHHUs KOHYyca (MapajuieIbHOS OCHOBAaHUIO M TPOXOJIAIICE Yepe3 BEPIIUHY),
CEYeHHS 1Iapa;

WCIIONB30BaTh  METOABl TOCTPOEHHUS CEYEHWi: METOZ CIIEZIOB, METOJ] BHYTPEHHETO
MIPOECKTUPOBAHHUS, METO/I IEPEHOCA CEKYIIEH TIOCKOCTH;

JTIOKa3bIBaTh TCOMETPUUECKUE YTBEPKIACHMUS;

MIPUMEHATH TeoMeTpryYecKue (haKThI IS PEHISHHS CTEPEOMETPUIESCKUX 3a/1a, TPEATIOIarafoIInX
HECKOJIbKO IIIar0B PEIeHIs], €CIIH yCIIOBHSI IPUMEHEHHUS 33/1aHbl B IBHOUM M HESIBHOU (hopme;

peuIaTh 3a/1a4u Ha JOKa3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHUN U HAXOXKJICHUE TECOMETPUUECKUX
BEJINYUH;

MIPUMEHATH NMPOTPAMMHBIE CPEACTBA M SIEKTPOHHO-KOMMYHUKAITMOHHBIE CHCTEMBI TIPU PEIIEHUN
CTEepEeOMETPHYECKUX 3a/1aY;

MNPUMCHATH IIOJTYYCHHBIC 3HaHWA Ha IPAKTUKE: CpaBHUBATH, AHAJIM3HUPOBATL W OLCHUBATDH
pCaJIbHBIC CUTYyalluH, IPUMCHATH U3YUCHHBIC ITOHATUA, TCOPEMEIL, CBOICTBaA B mpouecce NMOorucCKa pCuICHUA
MaTeMaTH4ecKd  C(HOpPMyIMpPOBaHHOW  TPOOJIEMBI, MOAETHPOBATH pEaTbHBIE CHUTYaIlMH Ha S3bIKE
TE€OMETPHH, UCCIIEIOBATH MMOCTPOSHHBIE MOJICIH C HCIIOJIb30BAHUEM T€OMETPUICCKUX TIOHATHH U TEOPEM,
amnmapara anreOpsbl, pelaTh MPaKTHUSCKUE 33/Ja41, CBSI3aHHBIC C HAX0XKICHUEM T€OMETPUUCCKHUX BEITHMYNH;

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

byHAaMeHTa pa3BUTHUS TEXHOJIOTHH.

[IpenmerHble pe3ynbTaThl MO OTACIHBHBIM TeMaMm ydeOHOro paszzaena «Bepoamnocms u
cmamucmuxay. K xoniy 1 nomyroans o0y4aroniuiicss HAyYUTCs:

CBOOOJ/IHO OIIEpPUPOBATH MOHATUAMU: Tpad, TUIOCKUH Tpad, CBA3HBIA rpad, myTh B rpade, Ienb,
LUK, JEPEBO, CTENIEHb BEPIIHUHBI, JEPEBO CAYYANHOTO 3KCIIEPUMEHTA;

CBOOOJIHO ONEpPUPOBATH TOHATUSMH: CIy4YalHBIH SKCIIEPUMEHT (ONBIT), CIydallHOE COOBITHE,
3JIeMEHTapHOE CiIydaiiHoe cOObITHE (3J€MEHTAPHBIN MCXO/) CIy4aifHOTO OIbITa, HAXOUTh BEPOATHOCTH
COOBITHI B OIBITaX C PABHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;

HaXoIuTh U (HOPMYIHPOBATh COOBITHA: MepeceueHue, 00beANHEHNE TAaHHBIX COOBITHI, cOOBITHE,
MIPOTUBOIIOJIOKHOE JAHHOMY, UCTIOIb30BaTh AUarpaMMsbl Jilsiepa, KOOPIAMHATHYIO MPSMYIO ISl PeIIeHUs
3aj1a4, MOJIb30BaThC (POPMYIION CIIOKEHHUSI BEPOSITHOCTEH JJisi BEPOSITHOCTEH JABYX M TPEX CIy4alHBIX
COOBITHIA;

ONEpUPOBaTh MOHATHAMHU: YCIOBHAs BEPOATHOCTb, YMHOXKEHHE BEPOATHOCTEH, HE3aBHCHMBIE
COOBITHS, JEPEBO CIyYAWHOTO SKCIEPHUMEHTa, HAXOJHUTh BEPOSITHOCTH COOBITHI C MOMOIIBIO MpaBHiIa
YMHOXEHHS, JepeBa CIyJaiiHOTO OIbITA, UCIIOJIB30BaTh (OPMYJITY TOJIHON BepOsSTHOCTH, hopMyiy balieca
NpY PELICHUH 3a]ad, ONPEesiTh He3aBUCUMOCTh COOBITHI 10 (OPMYJIE U IO OPraHU3aluH CIyYailHOTO
9KCIIEPUMEHTA;

MPUMEHSTh W3yYeHHbIE KOMOMHATOPHBIC (QOPMYIBI JUIS MEPEUHCICHUS DIIEMEHTOB MHOXECTB,
AJIEMEHTAPHBIX COOBITUH CIy4alfHOTO OMBITa, PENICHHUS 3a/1a4 110 TEOPUH BEPOSTHOCTEH;

CBOOOJIHO ONEpPUPOBATH MOHATHUAMU: OMHAPHBIN CIy4ailHBIN ONBIT (MCTIBITAHHUE), YCIIEX U HEY1aya,
HE3aBUCHUMBIE HCIBITAHNUS, CEPUS UCTIBITAHUM, HAXOAUTH BEPOSITHOCTU COOBITHIA: B CEPUU MCIBITAHUH /10
NepBOro ycrexa, B CEpUU UCIBITAHUA BepHYITH, B OMbBITE, CBA3aHHOM CO CIy4allHbIM BBEIOOpOM H3

KOHEYHOU COBOKYIIHOCTH;
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CBOOOHO ONEpPHPOBATH IOHATHUAMM: CIydaiiHas BEIMYHMHA, paclpeleieHHe BEpOSTHOCTEH,
auarpamMma pacupenaerieHus, OuHapHas cllydyaifHas BeJIMYMHA, T'€OMETpPHYECKOe, OWHOMHAIBLHOE
pacrpeneneHue.

K xoHIty 2 momyroaust 00yqaroniuiicss HayqIuTcs:

OIIEpUPOBATH MOHATUSIMH: COBMECTHOE PACTIPEeTICHUE JIBYX CIIyJalfHBIX BEIIMYHMH, HCIOIB30BATh
TaOJIMIy COBMECTHOTO paclpeesieHHs IBYX CIIyYailHbIX BEIMYHH JUTS BBIICTICHUS paclpeieICHuUs KaXK 101
BEJIMYMHBI, ONPeeTICHNs] He3aBUCUMOCTH CITyYaifHbIX BEJIMYHUH;

CBOOOIHO OIEPUPOBATH IOHATHEM MAaTEeMaTHYeCKOTO OXHIAHUS CIyYailHOW BeIWYNHBI
(pactipeseneHus), MPUMEHATh CBOMCTBAa MaTEMAaTHYECKOTO OXKUIAHMS MPU PELICHUH 3a/1ad, BBIYHCIATH
MaTeMaTH4YecKoe OKuAaHHe OWHOMHAIBLHOTO M T€OMETPUYECKOro pacipeeseHNH;

CBOOOJTHO OTIEPHUPOBATh MOHATUAMH: TUCTIEPCHUS, CTAHAAPTHOE OTKIIOHEHHE CITy4aifHON BEIMYHUHBI,
NPUMEHSTH CBOHCTBA ANUCTICPCHH CITyJailiHOHN BEITMYHMHBI (pacTpeaeIeH s ) TP peIIeHNH 3a/1a4, BEIYUCIATh
JMCIEPCHIO M CTaHIapPTHOE OTKJIOHEHHE TeOMETPUIECKOT0 1 OMHOMHUAIBHOTO PACTIpEIeTICHUI;

BBIYUCIISITH BEIOOPOYHBIE XapaKTEPUCTUKHU MO JaHHOW BBIOOPKE M OLEHHMBATH XapaKTEPUCTHUKU
TeHEepaIbHOM COBOKYMHOCTH JAaHHBIX 110 BBIOOPOYHBIM XapakTepucTHKaM. OleHHBaTh BEPOATHOCTU
COOBITHII H  TPOBEPATh TNPOCTEHINNE CTATUCTHYECKWE THUIOTE3bl, MONB3YSICh HM3YYECHHBIMHU
pacnpeneneHUsIMH.

1.2.4. B pe3ynbrare OCBOCHHUS YYEOHOW JTUCIMILIMHBI OOYYarOIIMECs JOJDKHBI OBJIAJICTh
CJICAYIOIIMMH OOLIMMHU U MPO(ECCHOHATBHBIMI KOMIIETCHIUMHU:

OK 03. IInanwmpoBaTh W peanw30BBIBATH COOCTBEHHOE MPO(MECCHOHANBHOE W JIMYHOCTHOE
pasBUTHE, PEANPUHUMATENLCKYIO IESTEIHLHOCTD B MPO(EeCCHOHATIBHOM chepe, UCTIONB30BaTh 3HAHUS 110
NpaBOBOM M (PMHAHCOBOI IPAMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYAIHSIX;

I[IK 3.7. CocraBisiTh aHATUTUYECKUE OTYETHI MO NPOAaXKaM, B TOM YHUCIE C NPUMEHECHHUEM
MPOTrPaMMHBIX IPOLYKTOB.

OpueHTanus Ha OyaylIyo MpoecCHOHATBHYIO ACSITEILHOCTh 00SCIIEYNBACTCS BEIOOPOM
TEM TEMATHYCCKOI'O IlIaHa Kypca, BI)I60pOM MCTOAOB IpCrogaBaHrsA W OLCHKU PC3YJIbTATOB
OCBOCHHS Kypca, BKIIOYAIOIMUX (OPMUPOBAHUE U OIEHKY MPAKTHYECKOTO OIbITa MPUMEHEHUS
3HaHU{ ¥ HAaBLIKOB B y‘~I€6HI>IX, yqe6HO-HpO€KTHBIX U COOMAJIBHO-IPOCKTHBIX CHUTYyalUAX
Oynyuieit mpohecCuoHaTbHOM AESITEIIBHOCTH.

2. TEMATHYECKOE ITIJIAHUPOBAHUE W COJEPKAHHME YUYEBHOI
JUCHUILIMHBI (KYPCA)

2.1. O0beM yueOHOI JMCcUMIIMHBI (Kypca) U BUABI Y4eOHOI padoThI
2.1.1 O0bem yueOHOH TUCHMILINHBI M BUAbI y4eOH0ii padoThl (0uHOii (popma)

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 (CEeMUHAPBI, 1a00paTOpHbIE 3aHATHS) 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 BUAbI Y4eOHO# padoThl (3a0uHas (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 MaTepuaJia, JjabopaTropHble padoThl M PAKTHYECKHUE
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:

Pammonansasie yncna. OOBIKHOBEHHEIE U ICCATHYHBIC IPOOH, IPOIIEHTH, 0ECKOHCUHBIC
nepronuieckue apoou. [IpuMenerne 1poOeit 1 MPOIEHTOB I PEIICHHS MTPHUKIIAIHBIX
3aj1a4 U3 pa3IMYHbIX OTpacieil 3HaHUN U peabHOU KU3HHU.

JelicTBuTenpHbIe Ynca. ParmoHansHbIe M HppaloHaIbHbIE Yncia. ApudmeTnieckue
ONepanuy C JeHCTBUTEIBHBIMH 4YHcIaMH. MoIynb NeHCTBUTENBHOIO YHCIA U €ro
cBoiicTBa. [TpuGnmxE€HHBIE BRIYHCICHUS, NMPaBWia OKPYTJICHHUS, TPUKUAKA U OLEHKA
pe3yJibTaTa BIYUCIEHUH.

CreneHp ¢ 1ensIM mokasateneM. buHoMm HeroToHa. Mcmonp3oBaHne MOIXOASIIEH
(GopMBI 3amHCH JACHCTBUTENBHBIX YHCEN IS pEHICHHS MpPaKTUIeCKUX 3a7ad |
MpEICTaBIECHUS TaHHBIX.

ApudMeTrnueckuii KOpeHs HATYpaILHOW CTETICHH U €r0 CBOMCTBA.

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

Jlorapudm umcna. CpoiicTBa jorapudma. JlecaTHUHbIC U HATypalibHBIC JIOTapU(PMBL.
CuHyc, KOCHHYC, TAHT€HC, KOTAaHT'€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC,

APKKOCHHYC M @PKTaHT€HC YHCIOBOIO apryMeHTa.

Hatypansable u nensie uncna. [IpuMeHeHHe NPHU3HAKOB AETMMOCTH LEJNBIX YHCET,
HanOonpImid o6utuit nenurens (nanee - HOJl) u HanMmenbiee obmiee kpaTHoe (janee -
HOK), ocTaTkoB 1o Moy:ro, anroputMa EBkimaa s pemeHust 3a1a4 B IeNbIX Yhciax.
KommnekcHble wmcna. AnreOpandeckass ¥ TpUrOHOMETpuuYecKas (DOpMBI 3alucH
KOMIUIEKCHOTO 4Hcia. ApH(METHYecKHe Onepaluyd C KOMIUIEKCHBIMH YHCIIAMH.
N300pakeHne KOMIUIEKCHBIX YHCEN HAa KOOPJIUHATHOM miockocTu. Popmyna Myaspa.
KopHu n-oii crenenn u3 KoMIeKCHOro yucia. [IpuMeHeHne KOMIUIEKCHBIX YUCel AJs
pemeHust GU3NIECKUX U TEOMETPHYECKUX 3a/1a4.

Hatypansuble u nensie uucna. [IpuMeHeHHe NPU3HAKOB AEIMMOCTU ILENBIX YHCE,
HanOonpImmid o0t nenurens (nanee - HOJl) u Hanmenbiee obrmiee kpaTHoe (janee -
HOK), ocTaTkoB 1o MOIyIi0, anroputMa EBkinza uis pemeHnst 3a1a4 B IeNbIX Yhciax.
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KommnekcHble wmcna. AnreOpandeckass ¥ TpPUrOHOMETpUuYecKas (DOPMBI 3amucH
KOMIUIEKCHOTO 4Hcia. Apu]MeTHdyecKue onepanuu ¢ KOMIUIEKCHBIMH YHCIIaMU.
N306paskeHe KOMIUIEKCHBIX YHced Ha KOOpAWHATHOM miockocTu. Popmyna Myaspa.
KopHau n-oii crenenu u3 KoMIuieKCHoro yucia. [IpuMeHeHne KOMIUIEKCHBIX YUCel A
penieHust GU3NYECKUX 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 BEIpaKeHUH, COACPIKAIINX JOTapH(pMEL.
Brruncnenue creneneii u kopaeid. [Ipeodpa3oBanue BRIpaKeHUH, COASPKALIIX CTETICHA
1 KOPHH.

Tema 2. DyHKUMHU U
rpa¢guxku

ConepxxaHue TeopeTHYeCKHX 3aHATHIA:

@Oynkuus, cnocoObl 3amanus GyHkuuu. B3aumuo oOpatabie ¢yHkiuu. Kommosuius
¢ynkuuid. ['paduk GpyHKIMH. DiIeMeHTapHbIe TpeoOpa3oBaHus Ipad@uKoB (QyHKIHA.
OOnactp ompeneneHuss W MHOXKECTBO 3HaueHWid ¢yHkumu. Hymu Qynkumm.
[MpomexyTkn 3HaKomoctosiHcTBa. U&THhIe M HeuéTHble (yHkunu. [lepuoanueckue
¢ynkiun. [IpoMeKyTKM MOHOTOHHOCTH (QYHKIMH. MAaKCUMyMbl W MHHHUMYMBI
¢ynkiuy. Hanbospliee 1 HanMeHblee 3Ha4eHus: QYHKIMU Ha TIPOMEKYTKE.
JluneliHast, KBajgpaTUYHas ¥  JOpOOHO-THHEHHas  QYHKIUH. OJeMEHTapHOe
HCCIIEIOBAaHNUE U IOCTPOCHHE UX TpaduKoB.

CrenenHas (yHKIMS ¢ HATypalbHBIM M LIEJIbIM MokaszareneM. EE colictBa m rpaduk.
CpoiictBa u Tpaduk KOpHS n-off CTENEHH KaK (YHKOHH OOpaTHOW CTENCHH C
HaTypaJbHbIM [IOKA3aTeJIeM.

[NokazatenbHas u orapudmMuueckast GyHKIUH, UX CBOHCTBA U rpaduku.
Hcnonb3oBanue rpadhukoB GYHKIMN JUT PEIICHHs YPaBHEHHUH.

Tpuronomerpuueckass OKPYKHOCTb, OIpPEIEJICHUE TPUIOHOMETPHYECKUX (yHKUMit
YHCIIOBOTO apryMEHTa.

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

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

Tpuronomerpuueckne GpyHKINH, X CBOMCTBA U rPpaUKH.

I'paduueckre mMeTonsl pelmieHHss ypaBHEHHWH M HepaBeHCTB. | padudeckne MeETOIbI
pelIeHus 3a1a4 ¢ IapaMeTpaMHu.

Hcnons3oBanne  rpadukoB  GYHKIMH AL WMCCIENOBAHUS  INPOIECCOB H
3aBHCHUMOCTEH, KOTOpbIE BO3HHKAIOT MPH PEIICHWH 3a7ad M3 JPYTuX Y4eOHBIX
MIPEAMETOB U peajbHOM KU3HHU.

Copep:xaHue NPaKTHYECKUX 3aHATHIA:

UccnenoBanue JIMHEWHOH, KBaipaTMuHOW (YHKIMH W (QyHKUMH  0OpaTHOi
nponopunoHanbHOCTH. [locTpoeHue n uTeHune rpaguKoB (QyHKIUH.

Hccnenosanue CTENICHHOH, NIOKa3aTEJIbHOM, JorapupMuIecKon u
TpuroHoMeTpuueckux GpyHkuui. [Tocrpoenue n urenue rpadukos QyHKIHH.

Tema 3. YpaBHeHus1 U
HepaBeHCTBA

Coaep:xkaHue TeopeTUYECKUX 3aHATHIA:

ToxnectBa M TOXIECTBEHHBIE NpeoOpa3oBaHWs. YpPaBHEHHE, KOPEHb YPaBHEHHSI.
PaBHOCHUIIBHBIE ypaBHEHHs U ypaBHEHHA-cleICTBHS. HepaBeHCTBO, pemeHne
HEepaBEeHCTBA.

OCHOBHBIE METOJBI DPEUICHUs MNEeNbIX W JAPOOHO-PAlMOHAIBHBIX YPaBHEHUH W
HepaBeHCTB. MHOTOWICHBI OT OZHOW IepeMeHHOi. [lesieHre MHOTouIeHa Ha MHOTOWIeH
¢ ocratkoM. Teopema be3y. Muorounensl ¢ neiabiMu Koddduuuentamu. Teopema
Buera.

IIpeoOpa3oBaHms YUCIOBBIX BBIPAXKEHHH, CONEPIKANTUX CTENIEHN U KOPHH.
Uppanmonansaele  ypaBHeHHs. OCHOBHBIE METOABI PEIICHHS HPPANHMOHATIBHBIX
YpaBHEHUH.

Tloxa3aTenpHbIC YpaBHCHUA. OcCHOBHEIE METOABI PEIICHUA MMOKA3aTCIIbHBIX ypaBHeHI/II\/’I.
[IpeoOpazoBaHue BhIpaXEHHUH, COIEPIKAIINX JIOTAPHU(PMBL.

Jlorapupmnueckue ypaBHeHUs. OCHOBHBIE METOJBI PELICHUS JIOTapU(YMUUECKUX
YpaBHEHHUI.

OcHoBHBIE TpHTOHOMeTpHYeckue (opmyibl. [IpeoOpazoBaHHe TPUrOHOMETPHUYECKUX
BbIpaKeHUil. Pellienne TpUroHoMeTpHuecKUX ypaBHEHHH.
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Pemenue cucteM NMHEMHBIX ypaBHeHHI. Matpuua cucTeMbl JTUHEHHBIX YpaBHEHHH.
Onpenenurens MaTpUIbl 2X2, €r0 FEOMETPHUUECKUI CMBICT M CBOICTBA, BBIUUCIICHHE
€ro 3HAYCHMSA, NPUMEHEHHUE OIpEeAeIUTeNs M PpeIIeHUS CUCTEMbl JHHEHHBIX
YPaBHEHHUH.

Pemenne mnpuknagHeIX 3adad € [OMOINBIO CHCTEMbI JIMHEMHBIX ypaBHEHMH.
HccnenoBanue NOCTPOCHHOM MOJIENN C TOMOILBIO MaTPHII U OIpeeTUuTeNeH.
ITocTpoeHre MaTeMaTHUECKUX MOJIENEH peaIbHOM CUTYallMy ¢ IOMOLIbIO YPAaBHEHUH U
HepaBeHCTB. [IpuMeHeHne ypaBHEHMH M HEPaBEHCTB K PELICHHI0 MATEMaTHYECKHX
3a7a4 1 3a/1a4d U3 Pa3IMIHbIX 00JIacTel HAyKH U PealbHON )KU3HH.

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

OT100p KOpHEH TPUTOHOMETPHUYSCKUX YPABHEHHH C MOMOIIHI0 TPHUTOHOMETPHICCKOMH
OKpY>KHOCTH. PerieHue TpUroHoMeTpu4eckux HEPaBEeHCTB.

OCHOBHBIC METOZBI PELICHUs] IOKa3aTEeJIbHBIX W JIOTapU(PMUUECKHX HEPABEHCTB.
OCHOBHBIE METO/Ibl PELICHUS UPPALUOHATIBHBIX HEPABEHCTB.

OCHOBHBIE ~ METOJBl pELIEHHS CHUCTEM M  COBOKYHMHOCTEH  pallMOHANbHBIX,
UppalMOHAIBHBIX, TOKA3aTEIbHBIX U JIOTapu(PMUUYECKUX ypaBHEHHH.

YpaBHEHUsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMH.

IIpuMeHeHNe ypaBHEHHH, CICTEM U HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKHUX 33134 U
3a71a4 U3 Pa3IHMYHBIX 00JIacTel HAYKH U peasbHOM )KU3HH, HHTEPIPETals HOITy4YCHHBIX
pe3yIbTaToB.

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

OT160p KOpHEll TPUrOHOMETPUUYECKHX YpPaBHEHHH C ITOMOIIBIO TPUTOHOMETPHUUYECKOM
OKpY>KHOCTH. PerieHue TpUroHOMeTpUIECKUX HEPABEHCTB.

OCHOBHBIE METOABI PELICHHs] MOKa3aTeJIbHBIX M JIOTapU(PMUUECKHX HEPABEHCTB.
OCHOBHBIE METO/IbI PELICHUS UPPALMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE ~ METOJBl pEUIeHHSs CHCTEM M  COBOKYHMHOCTEH  pallMOHANbHBIX,
UppalUOHATIBHBIX, TOKA3aTEIbHBIX U JIOrapu(MHUUECKUX ypaBHEHHH.

YpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C TapaMETPaMH.

[IpuMeHeHNne ypaBHEHHI, CHCTEM U HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKUX 33a4 U
3aj7a4 U3 Pa3IMYHBIX 00JIaCTel HAYKH U peasbHOM )KU3HH, HHTEPIIPETalsl 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 €ANHUYHON OKPY>KHOCTH. BhIUnciieHne CHHYCOB, KOCHHYCOB,
TAQHT€HCOB M KOTAHT€HCOB YTJIOB C TIOMOIIBIO €MHUYHOI OKPYKHOCTH.
[Ipeobpa3oBaHne TPUTOHOMETPUIECKHUX BBIPAXKECHUI.

Pemenne TpUroHOMETPUYECKUX YPaBHEHHH U HEPABEHCTB.

Pemenne cucteM NHHEHHBIX ypaBHEHUH ¢ ABYMS U TpeMsl HEM3BECTHbIMU. Perenne
CUCTEM HEJIMHENHBIX YpaBHEHUM.

Pewienue cucreM HEpaBEHCTB € OJIHOM HEU3BECTHOM.

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

Hcropust BOBHUKHOBEHHSI MATEMAaTHYECKOTO aHajIn3a KaK aHain3a OECKOHEYHO MaIbIX.
Apudmernueckas HW TreoMeTpuyeckas mporpeccud. beckoHeuyHO ~yObIBaromas
reomerpuueckas mporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH TIeoMeTpHYecKOn
nporpeccun. JIuHeHbIi U 9KCIIOHEHMANIBbHBIM pocT. Yucno e. @opMyiia ClI0XKHBIX
MIPOIIEHTOB. Vcronp30BaHNe MPOTPECCHH IS PEHICHNS PEalIbHBIX 3a/1a4 MPUKIATHOTO
Xapakrepa.

HenpepoiBuble ¢yHKuMM M ux cBolicrBa. Toukm paspbiBa. AcHMNTOTH TpaduKoB
¢ynkiuid. CpoiicTBa (QyHKIMI HENPEPHIBHBIX HAa OTpe3Ke. MeTox WHTEpBaJIOB IS
peleHus] HepaBeHCTB. [IprMeHeHne CBOMCTB HENPEPHIBHBIX (DYHKIUHA AJISL perieHus
3ajau.

IlepBast n BrOpas mnpousBoAHble (QYHKIMU. OnpeneseHHe, TI'€OMETPUYECKHH |
(U3HYECKNI CMBICI IPOU3BOHON. Y paBHEHHE KacaTeNbHON K rpaduKy GyHKINH.
[IpousBonHble 3ieMeHTapHBIX (GyHKUnH. IlpomsBogHas CyMMBI, TIPOM3BEICHUS,
YaCTHOT'O 1 KOMIO3HINHU (PYHKITHH.
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[lpumeHneHnne mNPOM3BOAHOW K HCCIENOBaHMIO (YHKIMH Ha MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxkneHue HaumOOJbLIEr0 W HAWMEHBILETO 3HAYEHHH HENpephIBHOM
(YHKIMH Ha OTpe3Ke.

[IpumeHeHne NMPOM3BOAHON NI HAXOXKJCHUS HAMIYYLIErO PEIICHUS B MPUKIAIHBIX
3aja4ax, JUIsl ONpEJeNIeHNus] CKOPOCTH M YCKOPEHHs Ipollecca, 3aJaHHOTro (hopMysIoi
i rpadu KOM.

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

Wurerpan. T'eoMeTpuueckuid CMBICI HHTErpasa. BplunciaeHue OInpeneaéHHOro
nHTerpaia no ¢popmyne Hetorona-JleitbHUIIA.

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

IIpumepsl pelieHui muddepeHranbHbIX YPaBHEHUM. MaremaTuueckoe
MOJICJIMPOBAHKE PEaJbHBIX MPOLECCOB C MOMOIIBIO0 M dhepeHInalIbHBIX YPaBHEHHUI.

Copep:xaHue NPaKTHYECKUX 3aHATHIA:

HaxosxzaeHue nmpenenos nocie0BaTeIbHOCTEM.

Haxoxnenue npenenoB GpyHKUUH.

[Mouck nmpousBoaHbIX pyHKIMHA. [TorCK TOUKM MUHIMYyMa H MakcuMyma ()yHKIHH.
[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.
OmnpeneneHre, Teopema, CBOWCTBO MaTeMaTHYECKOro OOBEKTa, CIIEACTBHE,
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 CIIE/ICTBUS U3 HUX.

B3anMHO€ pacnosioKeHHe NPAMBIX B IPOCTPAHCTBE: NEPECEKAIONINECS, TIapallIeIbHbIE
U CKpeIIMBarolecs npsamsele. [Ipu3HaKy CKpeluBarOInuXCs IPSIMBIX.
[MapannensHOCT NPSAMBIX U TNIOCKOCTEN B IPOCTPAHCTBE: MapaslIeNIbHbIE TIPSMBIE B
IIPOCTPAHCTBE, MAaPAILUIENBHOCTb TPEX MPSAMBIX, MAPaIENbHOCTD NPSMON M IIIOCKOCTH.
[MapannensHoe ¥ IEHTpaTbHOE MPOEKTUPOBaHKE, H300paxenue ¢puryp. OcHOBHBIC
CBOMCTBA MapajIeIbHOTO NMPOSKTHpOoBaHus. M3o00paxkeHne Gpuryp B napauieabHON
MIPOEKIUH. YTIIbI C COHANPABIECHHBIMU CTOPOHAMH, YTOI MEXy MPSIMBIMH B
npocTpaHcTie. [lapamieabHOCTh IIOCKOCTEN: MapaenbHble INIOCKOCTH, CBOMCTBA
napajuieNibHbIX TIockocTel. [Ipocreiiime npocTpancTBeHHbIE (GUTYPBI HA MIOCKOCTH:
TETpadIp, NapajieleNuIe, IOCTPOCHNUE CEYEHUH.

[leprneHANKYIAPHOCTD MPSIMO U IIIOCKOCTH: NEPICHANKYIISPHBIC IPSIMBIE B
HPOCTPAHCTBE, MIPSIMbIE MapajIeNIbHbIE U IEPIIEHANKYJIIPHbIE K IIIOCKOCTH, MIPU3HAK
NEPNEHIUKYJIIPHOCTU IPSIMOM U INIOCKOCTHU, TEOPEMA O MPSIMOM NEPIEHIUKYIISIPHOI
m1ockocTu. OpToroHanbHOE MpoeKTUpoBaHue. [lepneHanKynap U HaKIOHHBIE:
paccTosiHKE OT TOYKH A0 MIIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 MIOCKOCTH, IPOEKIUL
¢urypsl Ha IIOCKOCTh. [IepneHaUKYIAPHOCTD INIOCKOCTEH: IPU3HAK
MEPIEHANKYIAPHOCTH ABYX IIOcKocTell. TeopeMa o Tpéx nepneHIuKyIspax.

VYIB! B IPOCTPAHCTBE: Yroll MEXKAY NPSIMOM U IIIOCKOCTBIO, IBYTPAHHBIN YTOJI,
JIMHEWHBINA Yroa ABYIrpaHHOTO yria. TpéxrpaHHblil 1 MHOrOrpaHHbIe yribl. CBONCTBa
IUTOCKUX YTJIOB MHOTOTPaHHOTO yriia. CBOWCTBA INIOCKUX U JIBYTPAHHBIX YTIOB
TpEXrpaHHoro yrna. TeopeMbl KOCHHYCOB U CHHYCOB JUIsl TPEXTPAHHOTO YIJIa.

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

Tema 7.
MHoOrorpaHHuKH.

Copep:xaHue TeopeTHYECKHUX 3aHATHIA:

Bunbl MHOrOrpaHHUKOB, pa3BEPTKa MHOTOTpaHHUKA. [Ipu3mMa: n-yrospHas npusma,
MpsiMasi ¥ HaKJIOHHASI TPU3MBI, OOKOBAs M MOJHAS MOBEPXHOCTH MPU3MBI.
[Mapannenenunen, npsIMOYroJabHbIN Napaelenunes] 1 ero ceoiictsa. Kparuaiimue
IIyTU HAa NOBEPXHOCTU MHOrorpanHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas TeopeMa
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[Mudaropa. [Tupamuaa: n-yrosipHas mupamMuaa, MpaBUIbHas U yCceUEHHAss NUPAMUJIBL.
CaoiicTBa pédep U OOKOBBIX rpaHel MpaBWIbHON nupamusl. [IpaBuibHbIE
MHOTOTPaHHMKHU: IPaBUIbHAS IIPU3Ma U MpaBUJIbHAS MHPaMUIA, IPABUIbHAS
TpeyroyibHas NUpaMuia U IpaBUIIbHBINA TeTpasap, KyO. [Ipencrasienne o npaBUIIbHBIX
MHOTOTPaHHMKAX: OKTa’JIp, AOAEKAdAP U UKOCAIP.

Brluncienue aeMeHTOB MHOTOTPaHHHUKOB: pEOpa, AuaroHany, yrisl. [Inomans
0O0KOBOI TOBEPXHOCTH U TIOJHOH MTOBEPXHOCTH IPSMOH TPHU3MBIL, TUIOIIAIb
OCHOBaHUH, TeOpeMa 0 OOKOBOW OBEPXHOCTH IIPsIMOi pu3MEl. [1nommans 60koBoi
TIOBEPXHOCTH 1 TIOBEPXHOCTH TPABUIBHON MAPAMHBI, TEOPEMA O IUIOLIA M
yCce4€HHOM NUpaMuabl.

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

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

Tema 8. BekTopnl H
KOOP/AMHATHI B
NPOCTPaHCTBe.

Copep:xaHue TeOpeTHYECKHUX 3aHATHIA:

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, YMHOXKCHHE BeKTopa Ha uucio. CBoiicTBa
clloXeHUsT BekTopoB. CBoiicTBa yMHOXKEHHS BekTopa Ha uucio. [loHsTue
KOMIUTaHapHbIC BEKTOpHL. [IpH3HaK KOMIIIaHApHOCTH TpEX BEKTOpoB. IIpaBmio
napajuienenunesna. TeopemMa O pasIoKEHHH BEKTOpa 1O TPEM HEKOMIUIAaHAPHBIM
BekTopaMm. [IpsMoyrompHasi cucTeMa KOOpAMHAT B TpocTpaHcTBe.  KoopauHAThI
BekTopa. CBA3b MEXIy KOOPIMHATAMHI BEKTOpPA M KOOPIMHATAMH TOUYECK. YTON MEXKIY
BekTopamu. CKaJsipHOE MPOU3BEICHUE BEKTOPOB.

Bextoper B mpocTpaHcTBe. Omnepaiuu HajJ BEKTOpaMU. BekTopHOe YMHOXeHHE
BeKTOpoB. CBOMCTBA BEKTOPHOIO0 YMHOXEHHUA. [IpsMoyroiapHas cucteMa KOOpIUHAT B
npoctpancTBe. Koopaunatel Bekropa. Pasnoxenue Bexropa mno 6asucy. KoopannatHo-
BEKTOPHBIH METOJI IIPU PEeIICHUH FeOMETPHUECKUX 3afay.

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

Tema 9. Tena
BpallleHus.

ConepkaHue TeOpeTHYeCKNX 3aHATHIA:

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

O0wéM. OcHOBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00BEME MPAMOYTOIHHOTO
napajienenunena U ciueActBus u3 He€. OOBEM NpsAMONH M HAKIOHHOW IPU3MBI,
IITMHIPA, THpaMUIB! U KoHyca. O0BEM IIapa 1 mapoBOro CETMEHTA.

KomOuHamm Ten BpalieHusl ¥ MHOTOTpaHHUKOB. [Ipu3ma, BnMcaHHas B LMJIHHID,
omMcaHHas okoJylo muinuHApa. Ilepecedenue cdeprl u mapa ¢ miockoctbio. Kacanue
mapa u cdepbl WIOCKOCThIO0. [T0HSITHE MHOTrOrpaHHHMKa, OIHMCAHHOTO OKOJIO Cephl,
cepsl, BIIMCaHHOI B MHOTOTPaHHHK WJIH TEJIO BPAICHUS.

[Tnomans NOBEpXHOCTH LMIMHAPA, KOHYCa, Iomans cdepsl u e€ yacreid. [lonodue B
npocTpaHcTBe. OTHOLIEHHE OOBEMOB, IUIONIAZCH MOBEPXHOCTEH MOAOOHBIX (UTYD.
[IpeoOpazoBanne mnomoOHs, TromMoTeTHs. PemieHue 3agady  Ha IUIOCKOCTH €
HCIIONE30BAaHHEM CTEPEOMETPHUCCKIX METOIOB.

ITocTpoeHne CceYeHWid MHOTOTPAHHMKOB W TeJ BpAIICHUS: CEYCHMS LIJIHHIpA
(mapannensHO U IEepIeHAMKYIIPHO OCH), CEYEeHHS KOHYca (IIapajllebHOe OCHOBAHUIO
U TIPOXO/IsillIee Yepe3 BEPUIMHY), CeUeHHs 11apa, METO/Ibl IOCTPOSHHUSI CEYCHUIT: METOJ
CIIEJOB, METO BHYTPEHHETO IIPOSKTUPOBAHHUS, METOJI IEPEHOCA CEKYIIeH IIOCKOCTH.

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

Tema 10. /[Buskenus B
NMPOCTPaHCTBe.

Copep:xaHue TeopeTHYECKHUX 3aHATHIA:

JBmwxenus npoctpanctsa. OtoOpakeHus. J[BmxeHus u paBeHcTBo ¢puryp. Obmme
CBOMCTBA IBUKEHUI. BUlbl IBUKEHUIL: TapaJlIeNIbHbBIN IEPEHOC, LIEHTPAJIbHAS
CHUMMETpHS, 3epKajibHasi CHMMETPHS, IOBOPOT BOKPYT NpsiMoid. [IpeoGpazoBanus
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 TeOpeTHYECKHUX 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). BeposiTHOCTB cilyyaifHOTO COOBITHS. bBIHM30CTH YacTOTHI M BEPOSTHOCTH
coObITnii. CityyaifHble OTIBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU.
Omnepanuy HaJ COOBITHUSIMHE: TIepeceueHre, 00beINHEHNE, TPOTHBOIOJIOKHEIE COOBITHS.
Huarpamwmsl Dittepa. DopMyna cI0KeHUS BEPOITHOCTEH.

VciaoBHas  BEpPOSTHOCTb. YMHOXKEHUE  BeposTHOcTed. JlepeBo  ciydailHOro
skcniepuMmenTa. @opmyna noiaHod BeposTtHocTH. Popmyna baiieca. HesaBucumble
COOBITHSL.

BunapHBIf crmydadHBI ONBIT (MCHBITAHWE), YCHeX H Heyaada. HesaBUcHMBIC
ucnbiTanud. CepHs HE3aBUCUMBIX HCIBITAaHUH A0 mepBoro ycnexa. IlepecTaHoBku u
¢axropuan. Yucno coueranuid. Tpeyronpuuk [Tackans. @opmyna 6unoma HetotoHa.
Cepus HezaBUCUMBIX HcIbITaHHM beprymmn. CaydaliHbel BbIOOp M3 KOHEYHOI
COBOKYTIHOCTH.

Coaep:xkanue NPaKTHYECKUX 3aHATHIA:

Pemenue 3a1a4 Mo NOMCKY OTHOCUTENILHOM YaCTOTHI.

Pemrenue 3aa4 ¢ UCIOIB30BAHUEM KIIACCHYECKOTO OTIPEJICIICHIUS BEPOSATHOCTH.
Pemmenne 3amad ¢ HCIIOTB30BAHAEM TEOPEM O BEPOSITHOCTSIX COOBITHIA.

[owck cpeJHUX YUCIIOBOTO psa.

Tema 12. Cayuaiinble
BEeJIMYHMHBI ¥ 3aK0H
00JIbIINX YHCET

Coaep:kaHue TeOpeTUYECKUX 3aHATHIA:

Cnyuaiinas BenuuuHa. PacnpeneneHue BepoATHOcTeW. Jluarpamma pacnpeleneHus.
Onepauuu Haj ciy4alHbIMU BeIMunHaMu. buHapHas ciydaiiHas BenuuuHa. [Ipumepst
pacIipesielieHui, B TOM 4HCIIe TeOMETPHUIECKOE U OMHOMHUAIBHOE.

CoBMecTHOe paclipeneieHHe IBYX CIydyalHBIX BeluduH. HeszaBucuMmeble ciydailHble
BEITMYUHEI.

MateMaTHueckoe OXHMJIaHHE CIydalHOW BenuuuHbl (pacmpeneneHus). [Ipumepsr
MIPUMEHEHHs MaTeMaTHYeCKOro OXXHUIaHuA (CTpaxoBaHMe, JoTepes). MaremaTudeckoe
OXUJaHWe OWHApHOHM cioydyalHOU BeIWMYMHBL. MaTeMaTHyecKoe OXHIAHHUE CYMMBI
CIlydyallHBIX ~ BEJIMYMH.  MaTeMaTHueckoe  OKHJAAaHHE  TEOMETPHYECKOro U
OMHOMHAIBHOTO paclpeeICHUH.

Jucnepcuss ¥ CTaHAAPTHOE OTKJIOHEHWE CIyJYalfHOH BEIMYHMHBI (pacIipeaeieHHs).
Hucriepcuss  OMHApHOM  ciIydaifHOH  BeTMYMHBL. MareMaTHyecKoe  OXKHIaHUE
MIPOU3BEACHUS U JUCIEPCHUS CYMMBI HE3aBUCHMBIX CIIy4alHbIX BeluuuH. [lucnepcus u
CTaH/apTHOE OTKJIOHEHHE OMHOMHAIBHOTO pacipeaeneHus. Jucnepcus u cTaHiapTHOE
OTKJIOHEHHE T€OMETPHUECKOTO PACHIPEIEIICHHUS.

HepasenctBo Yebrména. Teopema YeOrpmméra. Teopema beprymmn. 3akoH 60mbImx
yucend. BriOopouHBIi MeTon uccienoBaHMHA. BpIOOpouHBIE  XapaKTEpPUCTUKU.
OreHnBaHUE BEPOSTHOCTH COOBITHS IO BEIOOPOYHBIM JaHHBIM. [IpoBepka mpocTeHmmx
THIIOTE3 C IOMOIIBIO H3YUYEHHBIX paclpeieneHuil.

HemnpepeiBHble ciyualinble BequduHbl. [IpuMeprl. DyHKIUSA MIOTHOCTH BEPOSTHOCTU
pacnpeneneHus. PaBHOMepHOE pacnpeeneHre 1 ero cBoicTBa. 3a1auu, MPUBOASIINE K
MOKa3aTeIbHOMY  pacHpefeleHUI0.  3ajadd, IMPUBOJAIIME K  HOPMAIBHOMY
pacnpenenenuto. OyHKIUS IUIOTHOCTH BEPOATHOCTH MOKA3aTENBHOTO PACHPECICHHUS,
(YHKIMS TITIOTHOCTH BEPOSATHOCTH HOPMAJIBHOTO pacnpeaeneHus. @yHKINS IIIOTHOCTH
U CBOMCTBAa HOPMAJIbHOTO paclpeaeIcHuUsI.

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

KoBapuamust nByx ciny4aiiHbIX BenwunH. KoadduuueHT nuHEHHONH KOppewsunu.
CoBMmecTHBIC HAOMIOAEHUS ABYX BEIHMYUH. BHIOOPOUHBINH KOA(PHUIMEHT KOPPETSIIHH.
Pasnuune Mexny JNMHEHHOHN CBSI3bI0 U IPUUUHHO-CIEACTBEHHOM CBs3bl0. JIMHeElHas
perpeccusi, METOJI HAMMEHBIITNX KBaJAPaTOB.

Conepma}me NMPAKTUYCCKUX 3aHSATHH:

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

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

| Copep:xaHue TeOPeTHYECKHX 3aHATHIA:
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Tema 13. 3nauenue
MaTeMaTHKHU B
npogeccuoHaNbHOI
JeSITeIbHOCTH

3HaueHHe MaTeMaTHKH B )KU3HU YelloBeKa. MaTeMaTHka Kak (hopmMa MbILIIICHNUS . 3a/1a91
N3y4YCHUS] MAaTEeMaTHK{ JJISl TOBBILICHHUS OOIIEro KPyro3opa, KyJabTypbl MBILLICHHS,
(opMHPOBaHUs HAYYHOT'O MUPOBO33PEHUSL.

W3ydyeHne MareMaTUKH KaK CpEACTBA HMHTENIEKTYaJbHOTO pPa3BUTHUS B YCIIOBHSX
MaccoBOT0 0Oy4eHUsI, BOCIUTAHHUS WHTEIUIEKTYalbHOH KOPPEKTHOCTH, KPUTHYHOCTH
MBIIIICHUS,  (OPMHUPOBaHMsSI ~ CIIOCOOHOCTH  pa3iuyaTh  OOOCHOBaHHBIE U
HEOOOCHOBAaHHbIC CYXICHHUS, TPHYYCHHS K MPOJODKHTENPHOH  yMCTBEHHOH
JEeATETbHOCTH.

Ponb 1 MecTO MaTeMaTHKN B COBPEMEHHOM Mupe. [IpHHINI MaTeMaTH3aluy 3HAaHAS U
MIPUHIMI FAPMOHHH (3CTETHIECKOTO 0TOOpa). JleMyKIust 1 HHAYKIHS B MaTeMaTHKE.
B3aumocBs3p  MaTeMaTMKM M KOMMEPYECKOM  nesTenbHOCTH.  [IpumeHeHue
MaTEMaTHYECKHUX 3HAHUH B IPO(ECCHH.

Conep:xaHue NPAKTHYECKUX 3AHATHIA:
PenieHne npuKiIaHbIX 3a/a4 B 001aCTH MPO(ECCHOHAIBHOM IS TEIbHOCTH.

IIpumepnas memamuxa camocmosmenbHou pabomul 06y4AIOWUXC NO OUCYUNTIUHE:
[ToaroroBka K JEKIUSAM

[ToaroroBka K MpakTUYECKUM 3aHATUSIM

Pabota ¢ Bompocamu TEKyIero KOHTPOJIS 3HAHUH MPH MOJTOTOBKE K YU€OHBIM 3aHATHSM
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 npernojaBaTenaeM (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 KOOPJAMHATHI B IPOCTPAHCTBE. 20 10 10 -
Tema 9. Tena BpaieHus. 11 6 5 -
Tema 10. /IBmkeHHs B IPOCTPAHCTBE. 20 10 10 -
Pazoen 3. Bepoamnocms u cmamucmuka 40 20 20 -
Tema 11. Cnyqaiinple COOBITHST M 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
npogeccuonanbHvIxX 3HAHWI

Tema 13. 3HaueHnue MareMaTHKH B IpodeccroHaIbHOIM 8 4 4

JIeSITeIbHOCTU

Ix3amen 1 - 1 -
HTOIO: 232 116 116 0

2.3.2. YueOHO-TeMaTHYeCKHUI NJIAH 3aHATHH (3a04Has opMa o0yueHus )

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. MHOecCTBa U JIOTHUKA 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. /IBmkeHHs B IPOCTPAHCTBE. 20 - - 20
Pazoen 3. Bepoamnocms u cmamucmuxa 40 3 1 36
Tema 11. CriyuaitHpie  cOOBITHS W BEPOSTHOCTH 20 1 - 19
Tema 12. CrryuaiiHble BeTMYHHBI U 3aKOH OOJIBIINX 20 ) 1 17
qrcen
Pa3zoen 4. Ponb mamemamuxu é popmuposanuu 8 1 1 6
npogheccuonanbrbIX 3HAHUT
Tewma 13. 3HaueHne MaTeMaTHKH B IPOGHECCHOHATBHOM 8 1 1 6
JIeSITeIbHOCTH
Ok3amen 1 - 1 -

HTOr o: 232 14 10 208

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

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

OCHOBHBIMH BUAAMH TEKYILETO KOHTPOJIS YCIIEBAEMOCTH CTYIEHTOB SBIIIOTCS:

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

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

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

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

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

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

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

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

WuTepakTuBHOE OO0ydYeHHE Kak ocobas (opma oOpraHM3aldd  IO3HaBaTEbHOU
JIeATEILHOCTH 00ECIIeYnBAeT BOBJICYCHHOCTh BCEX CTYACHTOB B 00Opa3oBaTeNbHBINA Ipolecc,
CO3JaeT YCJIOBHSA Ui OOMEHa, B3aUMHOro OOOTalleHWs 3HAHUSMH, WJIESIMH, CII0COOaMH

22



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 CUTYaTUBHBIX H
NIPOM3BOJICTBEHHBIX 3a/1a4, KEHC-TEXHOJIOTUU (MILTIOCTPATHBHBIC YUYEOHBIC CUTYaIlMH, KEHCHI ¢
dbopmupoBanneM U 0e3 QopMupoBaHUS MPOOJEMBbI, NPHUKIAAHBIC YIPWKHEHHS), pPa3zdoop
UHIMJICHTOB U3 MPAKTHKH, 0ACKET-METO/ U T.1I.

Depucmuueckue MeXHONOUU 2eHePUPOBaHus udeti: «MO3TOBOM INTYpM», CHHEKTHKA,
accoruamuu (metadopsl)

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

Ilpobnemnoe obyuenue: akTUBHBIC (MPOOJIEMHBIC) JIEKIIMM M CEMHHAPHI, JICKIIHH-
JIMCKYCCHH, TICPEKPECTHBIC UCKYCCUHM, TEMAaTUYECKUE JUCKYCCHUU: KPYIJIBIA CTOJN, Tpecc-
KOH(epeHIUs / HaydyHO-TIpaKTh4Yeckasi KoHpepeHus, 1e0aTol

IIpoexmnoe obyyenue: pa3pabdOTKa TBOPYECKOTO HHIUBUAYAJIBHOTO WM TPYIIIOBOTO
NPOCKTA, HCCIICIOBATEIBCKUE MPOCKThI, WH(POPMAIMOHHBIC TPOCKTHI, TBOPYECKUE IPOCKTHI,
COLIMAIEHO-OPUEHTUPOBAHHBIC MIPOCKTHI, UTPOBOE MPOCKTUPOBAHKE

Komanonoe o6yyenue: pabota B MaJbIX TPYIINax, UHTEPBbIO, pad0Ta «TPYIIIbI SKCIIEPTOB)

Tecmogvie mexnonocuu 06yyeHuss (MOMUMO KOHTPOJISI TECThI BBITIOJHSIOT TaKXKe
JIMarHOCTHYECKYI0, 00YYAIOIyI0, OPTraHU3YIOIIYIO, PA3BUBAIOIYIO y4eOHbIe (DYHKIHH): TECTHI C
OJIHO3HAYHBIM BBIOOPOM OTBETA, TECT C MHOTO3HAYHBIM OTBETOM, TECTHI Ha JIOMOJHEHUE, TECTHI
nepekpectHoro Bbibopa, MACTAK-texHomorus (MeTOJ AaKTUBHOTO COILIMOJIOTHYECKOTO
TECTUPOBAHUS, aHATTU3a U KOHTPOJIA)

2.6. 3apauu, ypoBHH, BUIbI H (JOPMBI CAMOCTOATEILHOH PA0OTHI M epevYeHb Y4eOHO-
MeTOIHYEeCKOro odecnedeHust VI CaMOCTOATeIbHOI padoThl 00y4arOIINXCH

CamocrosarenbHass paboTa CTYAEHTOB  SBISETCS  00sA3aTENbHBIM  KOMIIOHEHTOM
00pa30BaTeNLHOTO MpOoLecca, TaK KaK OHA CIIOCOOCTBYET 0oJiee IITy00KOMY OCBOCHHUIO H3ydaeMOon
JUCLUIUIMHBL, 00€CTIeunBaeT 3aKperieHHEe MOTy4aeMbIX Ha JIEKIIMOHHBIX 3aHATUAX 3HAaHUN ITyTeM
OpUOOpETEeHUs] HAaBBIKOB OCMBICICHHUS M PACHIMPEHMS UX COJIEp)KaHMs, HABBIKOB PpEIICHUS
aKTyaJbHBIX NPAKTHUYECKUX 3a/la4, HAyYHO-UCCIIEI0BATEIbCKONW NIEATENbHOCTH, MOATOTOBKU K
CEeMMHAPCKHUM U NMPAKTHYECKUM 3aHATHUSAM, CAaye 3a4€TOB M SK3aMEHOB, 00ecrieuynBasi TEM CaMbIM
(dopmHpoBaHUE pPe3yIbTaTOB O0yUYCHHUS.

CamocrodarenbHass paboTa CTYIEHTOB SIBIISICTCSI COBOKYIHOCTBIO ayAWTOPHBIX U
BHEAYJAUTOPHBIX 3aHATHH M paboT, 0OecreunBalOIMX YCIEIIHOE OCBOCHHE 00pa30BaTeNbHOU
IporpaMMBbl cpeHero oomiero oopa3oBaHusl.
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B pamkax ocBoeHus OCHOBHOW mNpodecCHOHATBHOW 00pa3oBaTEeIbHON MPOTPAMMBI
cpenHero  mpodecCHOHATBHOTO O0pa30BaHUS CaMOCTOSITENIbHAas paboTra  00y4aromuxcs
HaIpaBJieHa Ha pelIeHUe CIEeIYIOINX 3aay:

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

- mpuoOpeTeHue JOMOJHUTEIBHBIX 3HAaHHWM W  HaBBIKOB IO JUCHUIUIMHAM,
MEXIUCHUIUTMHAPHBIM KOMILIEKCaM, PO ECCHOHATBHBIM MOIYJISIM, IPAKTUYECKOMY 00YUYEHHIO;

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

- (opMupOBaHHE CaMOCTOSITEIIbHOCTH MBbIIUIEHUS, CHOCOOHOCTH 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. PaboTa BBIMONHSIOTCS HA OCHOBE AJITOPUTMOB, paHee MPOJEMOHCTPHUPOBAHHBIX
npenojaBaTesieM U ONPOOOBAHHBIX CTYACHTaMU IPHU BBHINOJHEHUHM MPEABIAYIINX 3aJaHHM.
BocnpousBenenue anroputMoB  CHocoOCTBYeT (OPMHpPOBAHUIO YMEHUH UM HaBBHIKOB,
3alIOMUHAHUIO CIIOCOO0B CAaMOCTOSTEbHOM PabOThl B KOHKPETHBIX CUTYAIIHSIX.

2. CamocrosiTenbHas paboTa — peKOHCTPYKIIHS (IOPOTOBBIN YPOBEHB CAMOCTOSATEIHHOCTH )
MpENIoyiaraeT OCMBICIICHHBI IEepPEeHOC 3HAaHUW M YMEHHM B THUIIOBBIE CHUTYallMH, YYUT
AHAIM3UPOBATh COOBITHA, ABIIEHUS, (DAKTHI, CO3/Ia€T YCJOBHS JJsi Pa3BUTHUS MBICIUTEIBHON
AKTUBHOCTH 00YYaromuxcs, JOPMUPYIOT IPUEMBI U METO/IbI IO3HABATEIILHON e TEIbHOCTH.

3. CamocrostenpbHas pabota —  wucclenoBaHue  (MPOJBUHYTHIH  YpOBEHBb
CaMOCTOSITENILHOCTH) - OCHOBaHAa Ha TOCTOSIHHOM IIOMCKE HOBBIX pelleHui, 0000meHnn u
CHUCTeMAaTH3allMK TOJNYYEHHBIX 3HAHHWM, MX TEpeHOCe B HMHBbIE HECTaHIAPTHBIE CUTYallud H
HampaBlieHa Ha (OPMHUPOBAHUE U PA3BUTHE TBOPUYECKOM NEATEIHHOCTH 00YYarOIINXCS.

CprKTypa CaMOCTOSATEIbHOM pa6OTBI BKJIHOYacCT TpUu OCHOBHBIX oTaria:
MOATOTOBUTEIbHBIMN (OpHCHTHpOBO‘-IHBIﬁ), HUCIIOJIHUTEIbHBIN U KOHTpOJ'ILHO—,[[I/Ial"HOCTI/I‘-IeCKI/Iﬁ. B
paMKax YKa3aHHBIX 3TAIllOB IOCICAOBATCIBHO BBIMMOJHAIOTCA CICAYIOLINC y‘Ie6HBIe JIeNCTBUS:
aHaJlInu3 yqe6H0r0 3alaHusl U CPOKOB C€Tr0 BBIIIOJIHCHUSA, ITOUCK CIIOCOOOB H CpeacTB €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 caMOCTOATEIHHONU PabOThI IIpumepnoe

/Il | CaMOCTOSITEIBHOM BpeMs

paboTs!

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

IToxaroroska x
MIPAKTUICCKOMY
(ceMuHApCKOMY)
3aHATHIO

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

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

- pa3BUTHE HaBBIKOB pabOTHI ¢ HAYYHOH W MHOM JTUTEPaTypOii;

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

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

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

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

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

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

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

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

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

npodeccnoHaTBLHOTO M TMYHOCTHOTO Pa3BUTHS U T.I1.

30-60
MHHYT

ITonroroBska k
KOJUIOKBUYMY

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

30-60
MUHYT

IToaroToBka k
KOHTPOJIbHOU

CaMocTosTenbHas IOoJAroTOBKA K KOHTpOJIBHOﬁ pa60Te BKJIIOYAET B ceOs:

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

- MOBTOPEHHE y4eOHOro MarepHalia, MOJyYeHHOI'O IPH HMOATOTOBKE 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 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.

JIOHOJ]HI/ITCJII)HI)IC HCTOYHUKH
1. Kosnos B.B., Hukutun A.A., benonocos B.C., Mansue A.A. np. Maremaruka:
amreOpa W Havasia MaTeMaTHYECKOro aHaiW3a, TeoMmeTpus: yueOHmk s 11  kiacca
o0mieo0pa3oBaTeabHbIX OpraHu3zanuid. bazoBelil u yrnyonéuHslii ypoBHH / oa penakuuei B.B.
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Kosnora, A.A. Hukutuna. — Mocksa: M3narensctBo «IIpocsemenue», 2020. — 376 c. — ISBN

978-5-533-01649-0. — Tekcr: AJICKTPOHHBIN. — URL: https://pycckoe-
cnoBo.pd/listing/2019/16300/index.html
2. boromornog, H. B. MaremaTuka. Yrioy0aeHHbIi ypoBeHb. 10 - 11 kinaccsl: yueOHUK

IU1s cpeHero obero oopasosanus / H. B. boromonos, I1. M. Camoiinenko. — 5-¢ u3j., nepepad.
u on. — Mockga: M3natensctBo FOpaiit, 2024. — 399 c. — (Hapoanoe npocsemienue). — ISBN
978-5-534-15610-2. — Texkcr: anexkTpoHHbIi // O6pazoBaTenbHas miatdopma FOpait [calT]. —
URL: https://urait.ru/bcode/509196

3. boromonos, H. B. Maremaruka. AnreOpa u Hadayna aHaiau3a. ba3oBeiii ypoBeHb: 10 -

11 xmaccel: ydyeOHHMK myig cpeaHero obmiero odpasoBanusi / H. B. boromonoB. — Mockaa:
NznarensctBo IOpaiit, 2024. — 241 c¢. — (OGmeoOpa3oBarenbHbIi 1uki1). — ISBN 978-5-534-
16084-0. — Tekct: snextponHslid // OOpa3zoBarenbHas miargopma Opaiit [caiit]. — URL:

https://urait.ru/bcode/530391
4. boromonoB, H. B. Marematuka: y4eOHUK Al CpelHEro MNpoQecCHOHAIBHOTO

obpazoBanus / H. B. boromonos, I1. Y. Camoiinenko. — 5-e uzja., nepepad. u gomn. — MockBa:
UznatensctBo HOpaiit, 2024. — 401 c. — (IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-
534-07878-7. — Tekcrt: anekTpoHHbIH // O6pa3oBarenbHas miardgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/511565

CnpaBouHo-Oubuorpadguyeckne, nepuoauyecKue H3JAaHUSA, B T.4. POCCHICKHE

JKyPHAJIbI:

1. Kypnan «Martematuyeckas Teopusi Urp u ee mnpuwioxkeHus» [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 «9koHOMHUYECKHH >KypHaJ BBICIIEH IIKOJIBI SKOHOMUKW» [caiiT]. — URL:

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

HNudpopmanuonnsie pecypesl ceru Unrepuer
1. https://ig.hse.ru/mathematics - HUY BIIID Hayuno-o0pa3oBarenbHblii mopTain 1Q

3.2.2. IlepeyeHb coBpeMeHHbIX 0a3 JaHHBIX, JHMICH3HOHHOEC NPOIPaMMHOE
o0ecnieyenue

Cospemennvie npogheccuonanvhvle 06a3vl OAHHLIX U UHDOPMAYUOHHBIE CHPABOUHDBIE
cucmemvl  (UHPOPMAYUOHHBIE — MEXHONO2UU),  UCNONb3YeMOe  NpU  OCYUeCmENeHUl
0bpazosamenvHo20 npoyecca no OUCYUNIUHE:

- CopaBouno-mpaBoBasi  cuctema «KoHcynbrantllmoc»  (akTyanbHas — Bepcus),
coJepxaiiasi, B TOM 4HCIe, HOPMaTUBHO-NIPaBOBYIO 0a3y B 00JIACTH TOPTOBJIH, HOPMAaTHBHO-
paBoBYIO 0a3y B 00s1acTH (PUHAHCOB U T.II. (OT€YECTBEHHOE MPOU3BO/ICTBO);

- Nudopmanmonnas cucrema mius Oyxranrepa «Koucynwsrantllimoc mis Oyxranrepay,
aKTyaibHas Bepcus (OTeUeCTBEHHOE MTPOU3BOJICTBO);
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- Crynenyeckuii wHGOPMAIMOHHO-CIIpaBOYHBIA  mopTan  "['apanT-O0pa3oBanue"
https://edu.garant.ru/ (mocTymn cBOOOIHBIIT) (CBOOOHO PacCTIpPOCTPAHIEMOE);
- DeKTpOHHO-0MOMoTeYHas cuctema ibooks.ru. https://ibooks.ru/ (mocTym mo maposro)

(oTeuecTBEHHOE ITPOU3BOICTRO);

- OoOpazoBarenpHas miatdopma HOpaldT mims By30B W cCy30B. https://urait.ru/partner/
(mocTym 1o nmapoJio) (0TEeYeCTBEHHOE MMPOU3BOJICTBO);

- Hayunas omektponHas  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 pacnpocmpausiemMoe NpocpamMMHOe obecnedenue, 6 m.u.
OmeyecmeeHHo20 NpouU3B00CmMEd, UCHONb3YeMoe NpU OCYUWecCmeleHuu o0bpazo8amenrbHO20
npoyecca no OUCYUniuHe:

- Microsoft Windows (JIM1I€H3HOHHOE).

- Oducupiii naker mporpamm MicrosoftOffice, BkIOYarOmMii TEKCTOBBIM peaakTop
MicrosoftWord, anekrponnyto Tabmuiy MicrosoftExcel, mnporpammy s MOATOTOBKHU
npeseHTanuii MicrosoftPowerPoint, 6paysep InternetExplorer (iunienznonHnoe).

- IIporpammubiii mpoaykt ans padotel ¢ ¢aiinamu B ¢popmare PDF Adobe Acrobat
(cBOOOIHAS JIMIICH3MSA).

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

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

Ocobennocmu  yuyebOHO-Memoouuecko2o obecneuenuss 01 Uy C O0SPAHUYEHHBIMU
B03MONCHOCMAMU 300P08bSL U UHBAIUOO8

CTyneHThl C OTrpaHMYEHHBIMH BO3MOXKHOCTSMHU 37I0POBBS, B OTJIMYHE OT OCTAJIbHBIX
CTYJIEHTOB, UIMEIOT CBOM crelupuiIeckue 0COOEHHOCTH BOCIPUSITUS U TIepepaboTKU MaTepHana.
[TonGop u pa3paboTka y4eOHBIX MaTE€pPHANIOB IJIS TaKUX CTYAEHTOB MPOU3BOAMUTCA C Y4ETOM
pa3auyYHbIX (GOPM MPEAOCTABICHUS JAHHOTO MaTepHala Tak, YTOObl MHBATUABI C HAPYIICHUSIMU
clyxa mony4yanu HHGPOpPMAIMI0 BH3yaldbHO, C HApPYIICHUSMU 3PEHUS - ayJualbHO.
[TpenycMOTpeHo B ciiydae HEOOXOJMMOCTH CO3/IaHHUE TEKCTOBOM BEPCHU JIFOOOTO HETEKCTOBOTO
KOHTEHTa JUIsl €r0 BO3MOXXHOTO MpeoOpa3oBaHMsI B albTEPHATUBHBIE (OPMBI, yAOOHBIE IS
pa3MYHBIX TOJb30BaTeNel, albTepPHATHUBHYIO BEPCHIO MeEIUa-KOHTEHTa, MPEAyCMOTPEHBI
BO3MOXXHOCTh MacIITaOUpPOBaHMs TEKCTa U M300pakeHUi 0e3 MOoTepu KavuecTBa U JOCTYIMHOCTh
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, 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 NPOBeJIeHUH TeKYIero M MpPoOMe:KyTOYHOIr0

KOHTPOJISt

1. ba3oBblIil 3HAHUEBBIN YPOBEHb OCBOEHUS Y4eOHOTr0 MaTepuaa - HOpOrOBBIN

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 06y‘IeHI/I${
pe3yabTaToB IIOPOr'OBBIN IOBBILICHHBIN IIPOJIBUHYTHIN
oOyueHus 1o
MYCLIAIIIINHE
3HaHusa CryzneHT neMOHCTpHUpYeT 3HaHue- | CTyIOeHT JeMOHCTPUPYET CtyzneHT MOXeT
3HAKOMCTBO, 3HAHHE-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 KJIaCCU(PHUKAITMOHHOM TBOPYECKH UX
nH(popManuH, MOXET TpyIIe, CaMOCTOSITENBEHO HCIIONIB30BATh IS
OCYILECTBIIATH CAMOCTOSITEIIEHO CHCTEMaTH3HUPYeT HX, NPUHATHUS PELICHHI B
PEnpoyKTUBHBIE AEHCTBUS HAL yCTaHaBJIMBAET B3aMOCBS3H HOBBIX H
3HaHMSAMH IIyTEM MEXIYy HUMH, IPOAYKTHBHO HeCcTaHJapTHBIX
CaMOCTOSTENIEHOTO HIPUMEHSIET B 3HAKOMBIX CUTYyalHsX.
BOCIIPOM3BEACHUS U IPUMEHEHHS | CHUTYyalusX.
nHpOpPMAaLUH.
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
CUTYaIll{, CAMOCTOSITEIHHO HECTaHAaPTHBIX 3a/1a4, penieHreM
BBINOJIHAET JEHCTBUS 110 TpeOyronmx BeI0Opa Ha HCCIIeI0BATENbCKUX
PEIIEeHNIO TUIIOBBIX 3a/1a4, OCHOBE KOMOWHAIMN 3a/1a4, IEMOHCTPUPYET
TpeOyroumx BpI0Opa U3 YKcia U3BECTHBIX METOIOB, B TBOpPYECKOE
W3BECTHBIX METO/IOB, B HeTpeacKa3yeMo HCTIOJIE30BaHHE
IpecKa3syeMo N3MEHSIOIIENnCs HU3MEHSIOIENCS CUTyalluu yYMEHHH (TEeXHOJIOTH)
CUTYyaluu
Umets CTyneHT IeMOHCTPUPYET 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
YTOUYHSOILINX BOIIPOCOB), @ TAKXKE
M | He roToB pelaTh NpakTH4ecKHue 3a]1a4 NOBBIIICHHOM
3aJa4y NOBBIIIEHHOH CIIOKHOCTH
U TpUHAMATH MIPUHUMATh
npodeccrnoHaNbHBIEe U
yIpaBIeHYECKUE 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
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

OTIPEAETICHHOCTH, IIPH

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,
MCTIOIb30BaTh TOAXOMAILYI0 (OpPMY 3alUCH NEHCTBUTENBHBIX HYHCEN JUIS
penIeHns NPaKTHYECKHX 3a/1a4 ¥ IIPE/ICTABIIEH s JaHHbIX;

cBOOOJTHO ONEPUPOBATh NMOHATHEM: apU(PMETHUECKHII KOPEHb HATYpaTbHOI
CTENEHN;

cBOOOJTHO OIEPHPOBATh TMOHATHEM: CTENCHb C PAIlOHAIBHBIM MOKa3aTeNeM;
CBOOOJTHO ONEPUPOBATH TOHATUAMHK: JIOTapu(pM dYHCIA, JACCATHYHBIE U
HaTypaJbHbIE JIOTapH MBI,
cBOOOJTHO OTIEPHUPOBATH MNOHATHAMHU: CHHYC, KOCHHYC, TaHIEHC,
KOTaHI'€HC YHCIJIOBOTO apryMeHTa;

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

VpaBHEHMS U HEPABEHCTBA:

cBOOOJTHO ONEPHPOBAThH NMOHATUSIMH: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO,
PaBHOCHIIbHBIE ~ ypaBHEHUS M

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 padouell mporpaMMsl IO | 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 monyroauu oOydaromuiics MOJMyYUT CIEAYIOUIME | YNpaKHEHUH 1o oOpasily
IpeIMETHbIE PEe3yJIbTaThl 10 OTACIBHBIM TeMaM (edepanbHOi paboueit | - YCTHBIH OMPOC HA JTEKIHAX /
mporpaMMbl  y4eOHOTO Kypca «Anrebpa M Hadana MaTeMaTHYECKOro | MPaKTUYECKHUX 3aHATHAX
aHaIU3a»: - TeMaTHYECKHE IUCKYCCHU
Yucna ¥ BRIYUCICHUS: - pabota ¢ TecTaMu U
CBOOOJHO OINEPUPOBATh MOHATUSIMH: DPAlMOHANBHOE 4YUCIO, OECKOHEUHas | BOIPOCAMH AT
nepuoandeckast IpoOb, MPOLEHTHI, UPPALHOHAIBHOE YHCIO, MHOXKECTBA | CaMOIPOBEPKH
PaLHOHAIBHBIX U JeHCTBUTENBHBIX YUCEIl, MOLYNIb JeHICTBUTENBHOTO YHUCIA; | - IPOBEPKA KOHCIIEKTOB
NPUMEHATh JPOOH M TPOLEHTHl JMUIS pelleHHs HPUKIAIHBIX 3aJad M3 | - TePMUHOJIOTMYECKUIl
Pa3IMUHBIX OTpaciel 3HaHUH U peabHOM KU3HHU; JIUKTaHT &
MIPUMEHSTH NPUONVDKEHHbIE BEIYHUCIICHHS, IPaBIJIa OKPYIJICHHS, IPUKHIKY U §
OLICHKY pe3yJIbTaTa BBIYHCIICHUIH; &
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HEPaBEHCTBA;
IOPUMEHATh Ppa3IMYHbIe METOAbI pEIICHHS palHOHAIBHBIX M APOOHO-
pALMOHANBHBIX YPABHCHHH, NMPUMEHSATH METOX WHTEPBAIOB IS PCLICHHS
HEPaBEeHCTB;

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

CBOOOJHO ONEpPHPOBATh MOHATHAMHU: CHCTEMAa JIMHEHHBIX YyPaBHEHUIA,
MaTpHULa, ONpPEeIeIHUTeNhb MAaTPHIB 2 X 2 U €ro IeOMETPUYECKUH CMEICI,
HCTIONB30BaTh CBOIMCTBA ONpPEASNHUTENs 2 X 2 ISl BBIYUCIICHUS €T0 3HAUCHHS,
MPUMEHATH ONPENENUTeNH IS PEIICHUS CHCTEMBI JHHEIHBIX ypaBHEHHIA,
MOZEHPOBATh PEAbHBIC CUTyallUd C MOMOIIBIO CHCTEMBI JIMHEHHBIX
YpaBHEHHH, HCCIEAOBAaTh MOCTPOSHHBIE MOJENH C IOMONIBI0 MATpHUIl U
oIpeieIuTeNeH, HHTePIPETHPOBATH IIOIYUESHHBIH Pe3ylIbTaT;

HCTIONB30BaTh CBOWCTBA JEHUCTBHH C KOPHSAMH JUIi HpeoOpa3oBaHUS
BBIPAYKECHUIA;

BBITIOJIHAT IPEe0Opa30BaHMs YHCIIOBBIX BBIPAKCHHUMH, COIEPIKAIINX CTEIICHH C
PpanoOHAIBHBIM II0Ka3aTeleM;

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

CBOOOJHO OIEPHPOBATh IOHATHSIMU: HPPAIMOHAIBHEIE, 10Ka3aTeIbHbIe U
norapuMuuecKue ypaBHEHHs, HAXOQUTh HX pELICHHS C IOMOIIBIO
PaBHOCHIIBHBIX IEPEXOI0B WIIH OCYIIECTBILSIS IPOBEPKY KOPHE;

HPUMEHATh OCHOBHbIC TPUTOHOMETPHYECKUE (hOPMYJIbI I IPe0Opa3oBaHus
TPUTOHOMETPHYECKUX BBIPAXKCHHUIT;

CBOOOJHO OHEPHPOBATH IOHATHEM: TPUIOHOMETPUYECKOE ypaBHEHHE,
HPUMEHATh HeoOXoaumble (OPMyNbl UIs PEIICHHS OCHOBHBIX THIIOB
TPUTOHOMETPHYECKUX ypaBHEHUIH;

MOJICIHPOBATh pCabHbIE CHUTyalldd Ha s3bIKC aJreOphbl, COCTaBJIATH
BBIPAXEHUS,

YPaBHEHHMsI, HEPABCHCTBA II0 YCJIOBHIO 3a/la4d, MCCIECIO0BATh HMOCTPOCHHBIC
MO/IENH C HCIIOJIB30BaHUEM allapaTa aareopsl.

DyHKUMY U rpaduKu:

CBOOOIHO ONEPUPOBATH MOHITHUAMH: QYHKLHI, CIIOCOOBI 3aqaHus QyHKIUH,
B3aMMHO OOpaTHbIC (YHKUMM, KOMHO3MLUS (yHKIMH, rpaduk (yHKIMH,
BBITOJIHATD JIEMEHTAapHbIE IPe0Opa3oBaHus rpauKoB (yHKIIHH;

CBOOOJHO ONEPHPOBAaTh MOHATHUAMHU: OOJACTh OMPEACHCHUS W MHOXKECTBO
3Ha4YeHUH (HDYHKIUHM, HYTH (DYHKIHH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA;
CBOOOJHO ONEPUPOBATh MOHSTHAMH: UYETHBIC M HEYETHBIC (YHKIMH,
HEepUOMYCCKHE  (DYHKIMH, TPOMEXYTKH  MOHOTOHHOCTH  (DYHKIMH,
MaKCHMYyMBI 1 MHHUMYMbI (DYHKIIMH, HAaHOOMbIIIEE U HAHMEHBIIIEe 3HAYCHHE
(DYHKINH HA IPOMEXYTKE;

CBOOO/THO ONEPUPOBATH HOHSTHSAMU: CTEIICHHAS GbyHKIMs ¢
HATypalbHBIM UM LEJIBIM IOKa3aTeaeM, rpadHuk CTerneHHOH (yHKIMH C
HATypalbHBIM M LEJIBIM IIOKa3aTesieM, TpaduK KOPHS N-OH CTENEHH Kak
(yHKIMH 00paTHO# CTEHEHH C HAaTypaIbHbIM II0KA3aTeNIeM;

OIEPUPOBATh MOHATUAMM: JIMHEHHAS, KBaApaTH4YHas M APOOHO-NHHEiHas
(YHKIMH, BBINONHATH AJIEMCHTAPHOC HCCICJOBAaHUE U MOCTPOCHHE HX
rpaduKoB;

cBOOOJIHO ONEPHUPOBATh MOHATUSAMH: IOKa3aTelbHAs M Jiorapudpmuyueckas
(YHKIMH, X CBOMCTBA U Ipa(UKH, UCIIONB30BATh MX TPa(HKH A1 PEIICHUS
YpaBHEHMI;

CBOOOJHO OHEPHPOBATh IMOHATHUSAMH: TPUTOHOMETPUYECKAs OKPYKHOCTD,
OIIpE/ICCHNE TPUTOHOMETPHYECKUX (DYHKIIMH YUCITOBOTO apryMeHTa,
UCHONB30BaTh rpapukyd (GYHKUMH UL MCCICAOBAHMS  IMIPOLIECCOB U
3aBHCHMOCTEH IPU PELICHHM 3a4ad M3 APYruX Y4eOHBIX IPEAMETOB U
peanbHOMN KU3HH, BBIPaXaTh (OPMyIaMU 3aBUCHMOCTH MEXIY BEIHYHHAMH;
Hauasna MaTeMaTHYeCKOro aHajIn3a:

CBOOOIHO ONEPUPOBATH MOHATHAMHU: apupMeTHYecKas U TeOMETpHYECKas
mporpeccus, OCCKOHEYHO YOBIBAIOIIAs TEOMETPHYECKas —IPOTPeccHs,
JIMHEHHBIA M 3KCHOHEHIHMANBHBIA POCT, (OpMyNa CIOKHBIX IPOIEHTOB,
HMETh IIPECTABICHHE O KOHCTAHTE;

HCHONB30BaTh MPOTPECCHU UL PEIICHHS peajbHBIX 3a4ad IPUKIaTHOrO
XapakTepa;
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CBOOOIHO OIIEPHPOBATH MOHATUIMH: IIOCIIEOBATEIFHOCTD, CIIOCOOBI 3aJaHHs
MIOCIIEI0BATEILHOCTEH, MOHOTOHHBIE H OrpaHUYCHHEIE TTOCIIC0BATENFHOCTH,
MOHMMATh OCHOBBI 3apOXKICHHS MAaTEMAaTHUYECKOTO aHalli3a KaK aHalu3a
OECKOHEYHO MAJIBIX;

CBOOOJIHO OTIEPHPOBATH ITOHATUSIMH: HETIPepPHIBHBIC GbyHKIHH,
TOYKH pa3pbiBa rpaduka GyHKIUN, aCHMITOTHI TpaduKa QYHKIINH;
CBOOOJHO OIEpHUPOBATh IOHATHEM: (DYHKIHUS, HEHpephIBHAas Ha OTpeE3Ke,
MIPUMEHATH CBOICTBA HEMIPEPHIBHBIX (PyHKINMIT s pelIeHus 3a1ad;
CBOOOJHO OIEpUpPOBATh MOHATHAMHU: MepBas U BTOpas HPOU3BOJIHBIC
¢yHKIMH, KacaTenbHas K rpaduKy QyHKIHHN;

BBEIYUCIIATH MPOU3BOJHBIE CyMMBI, IIPOU3BECHHUS, YACTHOTO ¥ KOMITO3UIIUU
IBYX (QyHKIUH, 3HATH IPOU3BOJHBIC HIIEMEHTAPHBIX (DYHKIIHH;

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

MHOXecTBa U JIOTUKA:

CBOOOJHO  ONEpHPOBaTh  IMOHATHAMH: MHOXECTBO, OIEpallid  Haj
MHOXECTBaMH;

HCTIONB30BaTh TEOPETUKO-MHOXKECTBEHHBIN alIapaT JUlsl OMHCAHHs PealbHBIX
MIPOLIECCOB U SABJICHUI, IIPU PEIICHUH 3a1a4 U3 APYruX y4eOHBIX IPEAMETOB;
CBOOOJIHO OIEPHUPOBATh INOHATHSAMHM: OIpEAENCHHE, TeopeMa, ypaBHEHHUE-
CIICICTBHE, CBOWHCTBO  MAaTeMaTHYEeCKOro OOBEKTa, JIOKa3aTelbCTBO,
PaBHOCHIILHBIE yPaBHEHHUS U HEPABEHCTBA.

K xoHIly 00y4eHHs: BO 2-M HOJIYroAnu OOYYaIOIIMICS MOTYyYHUT CIEAYIOLIHE
MpeIMEeTHBIC Pe3yJIbTaThl 10 OTACIbHBIM TeMaM (eaepanbHOll paboueit
mporpamMMbl  yueOHOro Kypca «Ausredpa M Hayajsa MaTeMaTHYECKOro
aHaIu3a»:

Yucrna ¥ BBIYUCIICHUS:

CBOOOJIHO OIIEPUPOBATH MOHATHAMH: HATYpPaIbHOE U LIEJI0€ YHCII0, MHOJKECTBA
HATYpaJlbHBIX U LENBIX YHCEJ, UCIOJIB30BATh NPU3HAKH IEIMMOCTH LEJbIX
yucen, HOJl u HOK HatypanbHbIX 4ucen I pelieHus 3aj1ad, MPUMEHSTh
anroput™ EBkimpa;

CBOOOJHO OIEPUPOBATh MOHATHEM OCTaTKa IO MOJIYNIO, 3allUCHIBATh
HATypaJlbHblE YUCTIA B PA3IMYHBIX IO3ULUOHHBIX CHCTEMAX CUUCIICHHUS;
CBOOOJHO ONEPHPOBATh IMOHATHAMM: KOMIIIEKCHOE YHCIO U MHOXKECTBO
KOMIIIEKCHBIX YHCEI, IIPEACTABILTh KOMIUIEKCHBIE YHCTIA B aJlreOpandeckoi
U TPUTOHOMETPUUECKOH (opme, BBHIIOIHATH apU(METHYECKUE ONEepalun ¢
HHUMH U U300pakaTh Ha KOOPAHHATHOH IIOCKOCTH.

VYpaBHEHHs U HEpaBEHCTBA!

CBOOOJHO OIEPHPOBATh IMOHATUSIMHU: HPpAlMOHATbHbIE, MOKa3aTelbHbIE U
norapuMUUECKUe HEPABEHCTBA, HAXOAUTh HX PEIICHHS C I[OMOLIBIO
PABHOCHIIBHBIX TI€PEXO/0B;

OCYIIECTBIATh OTOOpP KOpHEH TIpU pPEIIeHHH TPUTOHOMETPUYECKOro
ypaBHEHMSI; CBOOOJHO ONEPUPOBATh IIOHSATHEM TPUTOHOMETPUUECKOE
HEPaBEHCTBO, IPHMEHSTh

HEoOXOAUMBIE (dopmyb UL pelIeHust OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSIMH: CUCTEMA U COBOKYIHOCTh YPaBHEHUH U
HEPaBEHCTB, PABHOCHIbHBIE CHCTEMBl M CHCTEMBI-CICACTBUS, HAXOAUTH
pelIeHns] CUCTEeMBI U COBOKYIHOCTEH paIlMOHANbHBIX, HPPAIMOHANbHBIX,
I0Ka3aTeIbHBIX U JOrapH()MUICCKUX YPAaBHEHUH U HEPABCHCTB,;

pemratsb panoHalIbHBIE, UppaldoOHANIBHBIE, HOKa3aTeNbHBbIE,
norapuMUUECKue U TPUTOHOMETPUUYECKHE YPABHEHHS U HEPaBEHCTBA,
cozeprKalyie MOTYIIH U TapaMeTphl;

HPUMEHATh TpadU4ecKHe METOIbI VISl PEIICHUs ypaBHECHUH U HEPABEHCTB, a
TaKoKe 337124 ¢ apaMeTPaMu;

MOZEIHPOBATh pealbHbIC CHTYyallHd Ha S3bIKE anreOpbl, COCTaBILATH
BBIPA)KCHUS, YPAaBHEHUSI, HEPABCHCTBA U HX CHCTEMBI IO YCIOBHIO 3a[aduH,
HCCIIeIOBATh IOCTPOCHHBIC MOJENIH C HCIIONB30BAHHEM allapara anreopsl,
HMHTEPIIPETUPOBATH IOMYYCHHBIN pe3yIbTar.

DyHKIMY U rpaduKu:

CTPOHTH TIpaduKy KOMIO3UIUH (YyHKIUH C IOMOIIBIO DIEMEHTapHOIO
HCCIICJOBaHUS U CBOWCTB KOMIO3UIIMH JBYX (DYHKLIMIA;

CTPOHTb TIeOMEeTpUYecKHe o00pasbl ypaBHEHMH M  HEPaBeHCTB Ha
KOOpAMHATHOH IJIOCKOCTH;

CBOOOJHO ONEPHPOBATh IOHATHAMH: TpaQUKM TPUTOHOMETPUUECKUX
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GyHKUMA; TPUMEHATh (GYHKOMH JUIL MOJACIHMPOBAHMS U HCCIICIOBAHUS
peaNbHBIX IPOIIECCOB.

Havana MaTeMaTHYeCKOTO aHAIH3a:

HCTIONB30BaTh IPOU3BOAHYIO A MCCIEA0BaHUS (PyHKIINH HA MOHOTOHHOCTh
1 OKCTPEMYMEI;

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

HCTIONB30BaTh HPOU3BOJAHYIO Ui HAXOXKIEHHS HAWIYYIIETO PEIICHUs 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 IePBOOOPA3HbIE JIEMEHTAPHBIX (QYHKIUH U BEIYHUCIATH
uHTerpan no ¢popmyine Herorona-Jleiibnnma;

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

pemiaTh NpUKIaJHBIC 33/ladd, 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 ONIEPHPOBATH OCHOBHBIMH IOHATHSMH CTEPEOMETPUH IIPH PEIICHUN
3a/1a4 U NIPOBEICHHY MAaTEMaTHYECKHX PACCYKICHUIA;

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

KJIacCU(UIUPOBATh B3aUMHOE DPACIIONOXKEHHE IPAMBIX B IIPOCTPAHCTBE,
IUIOCKOCTEH B IPOCTPAHCTBE, MPSAMBIX H IJIOCKOCTEH B IPOCTPAHCTBE;
CBOOOJIHO OIEPUPOBATH MOHATHAMH, CBSI3aHHBIMU C YIJIaMU B IIPOCTPAHCTBE:
MEX[Iy OPSMBIMH B IPOCTPAHCTBE, MEXKLY IIPAMON H IIIOCKOCTBIO;

CBOOO/IHO ONEPUPOBATH OHATUSIMHY, CBSI3aHHBIMH C MHOTOIDAaHHUKAMH;
CBOOOJHO pAcCIO3HABaThb OCHOBHbIE BHIBI MHOIOTPaHHHUKOB (IIpU3Ma,
NUpamMua, MPSIMOYTOJIbHbIN napaienenumen, Kyo0);

KJIacCU(pUUUPOBATh ~ MHOTOTPAaHHMKH,  BBIOMpas ~ OCHOBaHHMSA UL
KIaccu(uKanuy; CBOOOJHO ONEPUPOBATh IIOHATUSMH, CBS3aHHBIMU C
ceyeHHeM MHOTOIPaHHUKOB INIOCKOCTBIO;

BBIIOJIHAT [APAJIENbHOE, LIEHTPATIbHOE U OPTOrOHAIbHOE POEKTHPOBAHHE
(uryp Ha IIOCKOCTb, BHIIOIHATH N300paxkeHHs QUIyp Ha ITIOCKOCTH,;
CTPOHTH CEUEHHS MHOTOTPAHHHMKOB PA3IMYHBIMH METOJAMH, BBINOJIHSITH
(BBIHOCHBIE) TUIOCKUE YEPTEKH U3 PUCYHKOB IPOCTHIX 00BEMHBIX (DUTYp: BU]
cBepXy, COOKy, CHU3Y;

BBIYUCIIATH IIOMIAAU HOBEPXHOCTEH MHOTOTPAaHHHKOB (IpH3Ma, MHPaMUAa),
TEOMETPHYECKHUX TEJl C IPUMEHEHHEM (HopMyIT;

CBOOOJIHO OTEPUPOBATH MOHATUSIMHU: CHMMETPHSI B IPOCTPAHCTBE, LIEHTP, OCh
U IJIOCKOCTh CHMMETPUH, LIEHTP, OCh U IIOCKOCTh CHMMETPUH (DUTYPEI;
CBOOOJHO ONEPUPOBATh HOHATHUSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAHHATaM B IPOCTPAHCTBE;

BBIMIOJIHATD JAEHCTBHA HaJl BEKTOPAMH;

pemiaTh 3aaud Ha JOKAa3aTeNbCTBO MAaTEMAaTHYECKHX OTHOIICHUH U
HaXOXKICHHE TeOMETPUUECKUX BEJIHMYMH, IPUMEHSS U3BECTHBIC METOIBI IIPU
pelleHnH MaTeMaTUYeCKUX 3aJad IIOBBILEHHOTO U BLICOKOIO YpPOBHS
CII0)KHOCTH;

OPUMEHATh  TIpOCTeilliie MHpOrpaMMHBIE CPEICTBA U JJIEKTPOHHO-
KOMMYHHKAI[HOHHbIE CHCTEMBI IIPY PEIICHUH CTEPEOMETPUIECKUX 3a1a4;
W3BJIEKaTh, IPEOOPA3OBBIBATE M HMHTEPIPETHPOBATh  HH(OPMAIUIO O
MPOCTPAaHCTBEHHBIX ~T'EOMETPHUYECKHX (HUTrypax, MpPeACTaBICHHYI0 Ha
JepTexax U PHCYHKAX;

MIPUMEHATH IOTy4YeHHbIC 3HAHUS Ha IPAKTHKE: CPAaBHUBATh M aHAIM3UPOBATh
peanbHbIe CHTYallH, IPHMEHITh U3ydeHHbIC MOHATHS B IPOLECCE IOUCKA
pelIeHnsl MaTeMaTHYeCKH C()OPMYIUPOBAHHON MPOOIEMBI, MOJAEIHPOBATH
peanbHBIE CHTYyallHd Ha S3bIKE TE€OMETPUH, HCCIeNOBATh IOCTPOCHHBIE
MOZIENIH ¢ HCHONIb30BAaHHEM I'€OMETPHYECKHX HMOHATHI M TeopeM, ammapara
anreOpsl, pemIaTh NPaKTUYECKHE 3aJadl, CBS3aHHBIE C HAXOXKACHHEM
TeOMETPHIECKHX BEIUYUH;

UMeTb MPEICTAaBICHUs] 00 OCHOBHBIX JTalaX pa3sBUTHS TEOMETPUH Kak
COCTaBHOM yacTH (PyHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.
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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 TEJIAaMH BPAIICHUS: IMIHHAPOM,
KOHYCOM, cepoil U mmapomM;

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

KIIacCU(UIINPOBATH B3aHMHOE PACIIONOKEHNE Chephl U IMIIOCKOCTH;
BBIYUCIIATH BEIMYMHBI 3JIEMEHTOB MHOTOIPAHHUKOB H TEJl BPALIEHUS, 00BEMBI
W IUOmAAd IOBEPXHOCTEH MHOTOTPAHHUKOB M Tl  BPAICHUSA,
TeOMETPHIECKHX TeJl ¢ IpUMeHeHneM Gopmyir;

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

BBIYUCIIATh COOTHOIICHHS MEXAYy IUIONMIaAsIMH IIOBEpXHOCTEH U oObEMaMu
MO00HBIX TEIT;

n300paxkaTh H3ydaeMble (PUTYPEL, BHIIOTHATS (BBIHOCHBIE) INIOCKHE YePTEXH
13 PUCYHKOB TIPOCTHIX 00BEMHBIX (UTYp: BUA CBEPXY, COOKY, CHU3Y, CTPOUTH
CEeUEHHS Tl BpaIeHHs;

H3BJICKaTh, HHTEPIIPETUPOBATh U MPE0oOPa30BEIBaTh HH(OPMALHIO (GUrypax,
[PEeJCTaBICHHYI0 HAa YepTeXaX O MPOCTPAHCTBEHHBIX I'€OMETPHUYECKHX H
PHCYHKaX;

CBOOOJIHO ONEPHPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBIIOJIHATH OIEPAlUK HaJl BEKTOPAMH;

3a/1aBaTh IJIOCKOCTh YpaBHEHHEM B I€KapTOBOM CHCTEeME KOOPIUHAT;
pelIaTh reoMeTpUUYECKHE 3a1audl Ha BBIYUCICHHUE YITIOB MEXKIY IPSIMBIMU U
IUIOCKOCTSIMH, BHIYMCIIEHHE PACCTOSHUI OT TOUKH A0 IUIOCKOCTH, B IIE€JIOM, Ha
[IPUMEHEHHE BEKTOPHO-KOOPJUHATHOIO METO1a IIPH PELICHUH;

CBOOOJHO ONEPHPOBATh IOHATHAMHM, CBS3aHHBIMU C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATH CBOMCTBA JBHKECHUN;

BBIIOJIHATh ~M300pa)KeHHS MHOTOTPAaHHHMKOM M Tl BpallleHHs IIpU
MapajuleJIbHOM ~ TIEPEHOCe,  LEHTPAIBHOH  CHUMMETPUM,  3€pKaJbHOU
CHMMETPHH, IIPH IOBOPOTE BOKPYT HPSIMOH, IIpeobpa3oBaHus n000mus;
CTPOHTb CEUEHHs] MHOTOTPAaHHHKOB M Tel BpAlLICHMS: CEUEHHUs LUIHHApA
(mapajiesabHO M NEPIEHIUKYISIPHO OCH), CEYEHUsl KOHyca (IapajienbHoe
OCHOBAHMIO U MIPOXOJIAIIEe Uepe3 BEPIIUHY), CEUeHHs IIapa;

HCTIONB30BaTh METOIBl IIOCTPOEHHUS CEUEHHH: METOA ClelOB, MeTOo[
BHYTPEHHETO [IPOEKTUPOBAHHS, METOJ IEPEHOCa CeKyIIel MIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUECKUE YTBEPIKACHUS;

MIPUMEHATh FeoMeTpuueckue (paKThl 17T pelleH s CTepEeOMETPHUECKHX 3a/1a4,
IperoaraloluX HECKOIBKO IIaroB PEHIeHUs], €CIU YCIOBUS NPHMEHEHUS
3a/IaHbl B SIBHOU U HESIBHOM (opme;

pemiaTh 3amaud  Ha JOKa3aTeNbCTBO MATEMAaTHYECKHX OTHOIICHUH H
HaXOXKICHHE TeOMETPUUECKUX BEIIMIUH;

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

MIPUMEHATH NOTy4YeHHbIe 3HAHUS Ha IPAKTUKe: CPaBHUBATDH, AHAIH3UPOBATH U
OLICHUBATh peallbHble CUTYalluH, IPUMEHATb U3y4YeHHbIC IOHATHS, TEOPEMBIL,
CBOWCTBA B IPOIIECCE MTOMCKA PELICHHST MATEMAaTHUECKU C(HOPMYITPOBAHHOM
mpoOJaeMbl, MOIENIUPOBATh pealbHble CHTYallMd HAa S3bIKE T'EOMETPHUH,
HCCeIOBaTh IOCTPOCHHBIE MOJENM C MCIONB30BAHHEM TI'€OMETPUUECKUX
MOHATHH U TeopeM, ammapara aiareOpbl, pelaTh NPaKTHYEeCKHUe 3aJadud,
CBSI3aHHBIC C HAXOXK/ICHHEM I'€OMETPUIECKUX BEIIHUNH;

HMeTb MPEICTABICHUs 00 OCHOBHBIX JTalaX pa3BUTHUS TEOMETPHUH Kak
COCTaBHOM YacTH (PyHIaMEHTa Pa3BUTHSI TEXHOJIOTHIA.

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

CBOOOIHO ONEPHPOBATh MOHATHAMH: Tpad), IIockuii rpad, cBssHbIl rpad,
myTh B rpade, Lenb, UK, IePeBO, CTCICHb BEPIIHHEI, ACPEBO CIydaifHOIO
9KCIICPHMEHTA;

CBOOOIHO OINEPUPOBATh MOHATUSIMHU: CIYYaiHBIH 3KCHEPUMEHT (OIBIT),
cilyyaiiHOe COOBITHE, DIEMEHTapHOE CIIy4allHOe COOBITHE (IJIEMEHTApHBIN
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HCXOJ) CIyJaiHOTO OIbITa, HAXOAWUTH BEPOSTHOCTH COOBITHH B OIBITaX C
PaBHOBO3MOXHBIMH JJIEMEHTAPHBIMU COOBITHAMU;

HAXOIUTh U (OPMYyIUPOBATH COOBITHS: IepeceucHre, 00BEANHEHUE TAHHBIX
COOBITHH, COOBITHE, IPOTUBOIIOIOKHOE JAHHOMY, HCIIONB30BaTh JUArPaMMbI
Oiinepa, KOOPAMHATHYIO NPSMYIO IS pEHIeHUs 3a4ad, MOJIb30BaThCs
opMynoil croxKeHHS BEpOATHOCTEH Ui BEPOSTHOCTEH MABYX M Tpex
CITy4aifHBIX COOBITHI;

ONepHpoBaTh  IMOHATHSAMH:  YCIIOBHAs  BEPOSTHOCTb,  yYMHOXEHHE
BEpPOSITHOCTEH, HE3aBUCHUMBIC COOBITHS, IEPEBO CIy4allHOTO JKCIIEPHMEHTA,
HaXOJHUTh BEPOSTHOCTH COOBITHH C NMOMOIIBIO NIPaBHJIa yMHOXKEHUS, iepeBa
CITy4aifHOTO OIBITa, HCIOIb30BaTh (hOPMYITy HOIHOU BEPOSITHOCTH, (HOPMYITY
Baifeca mpu penreHnu 3aj1ad, OHPENENATh HE3aBUCHMOCTH COOBITHH IO
(hopMyIte ¥ 0 OpraHU3aIMH CIyJ4aliHOTO YKCIICPHMEHTA;

MPUMEHATh HU3ydeHHbIE KOMOHMHATOpHBIE (OPMYNBI OIS IEepEeYnCICHUS]
JJIEMEHTOB MHOXKECTB, 2JIEMEHTAPHBIX COOBITHIA CITy4aifHOTO OIBITA, PEIICHHS
3a71a4 110 TEOPHH BEPOSTHOCTEH;

CBOOOJHO OHEpHUPOBATh IIOHATUAMH: OWHAPHBIH  CIy4alHBIH  OIBIT
(UcHbITaHKeE), yCIIeX U HeyAada, He3aBUCHMBbIe HCIIBITAaHNsL, CePHsl HCIIBITAaHUH,
HaXOJUTh BEPOSTHOCTH COOBITHIL: B CEpHH HCIBITAHHI JI0 TIEPBOTO yCIIexa, B
CepHU HCTBITaHNN bepHymy, B ombITe, CBS3aHHOM CO CIy4aliHBIM BBIOOPOM
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 DAacIpefielieHHe ABYX CIydalHbIX
BEJIMYMH, MCIOIb30BaTh TAOMHIy COBMECTHOIO DaclpeielieHusl [BYX
CIIy4aifHBIX BEJIMYUH ULl BBIAETEHUS PACHPENENCHHs KaXKIOH BEIMYUHBI,
oIpeieNIeHNs] He3aBUCUMOCTH CIIy4aiHbIX BETHUMH;

CBOOOIHO OIEPHPOBATH MOHATHEM MATEMAaTHYECKOTO OXKUAAHMS CIIy4aiHON
BEIMYMHBI  (pacrpeesneHus), HIPUMEHATh CBOMCTBA MaTEMaTHYECKOro
OXXMAAHUS IPH PElIeHUH 3a[ad, BBIUYUCIATH MAaTEeMAaTHYECKOE OXKHIAHHE
OMHOMHAJIBHOTO U T€OMETPUUECKOT0 PACIIPENEICHHIH;

CBOOOJIHO OIEpHPOBATh MOHATHAMMU: AUCIEPCHUs, CTAHIAPTHOE OTKIOHEHHE
Cly4yallHOM BEJIMYMHBI, TPUMEHATh CBOMCTBA IMCIIEPCUM  CIy4YaiHON
BEeJIMYMHBI (pacIlpeiesieHus1) IPU PEICHUHU 331a4, BBIUUCIIATH JUCIIEPCUIO U
CTaHAAPTHOE  OTKJIOHCHME  ICOMCTPHYECKOr0 M OHMHOMHAIIBHOTO
pacripeeneHui;

BBIYUCIIATH BEIOOPOUHbIE XapAKTEPUCTHKHU 110 JAHHOU BBHIOOPKE U OLEHHBAThH
XapaKTepUCTUKH TEeHEePalbHOW COBOKYMHOCTH JaHHBIX II0 BBIOOPOUHBIM
xapakTepucTukaM. OIIEHUBAaTh BEPOSTHOCTH COOBITUHl U IIPOBEpsTh
NOpOCTEHIINEe  CTATHCTUYECKHE  THUIOTE3bl, MOIb3YSICh  HU3YUYCHHBIMU
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 CaMOOPTaHH3ALMU Kak
YacTh PEryIATUBHBIX YHUBEPCAIbHBIX YUEOHBIX JEHCTBHIA:

COCTaBILATh IIaH, AITOPUTM pELIeHUs 3a[a4, BEIOUPATh CIIOCO0 pEIeHus ¢
y4€TOM  MMEIOUIMXCS  PECypcoB M COOCTBEHHBIX  BO3MOMKHOCTEH,
apryMEHTHPOBaTh U KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ yu€TOM HOBOM
uHdopManHu.

VY obyuarorerocst 6yayT cpopMHUPOBaHbI YMEHHsI CAMOKOHTPOJIS KaK 4acTh
PEryISTHBHBIX YHHBEPCATbHBIX yI€OHBIX AEHCTBHUIA:

BIafeTh HABHIKAMU  IIO3HABATENbHOH  pedrexkcuum Kak  OCO3HAHHS
COBEPIIAEMBIX HEHCTBUA M MBICIUTENbHBIX IIPOLECCOB, UX DE3yIbTATOB,
BJIaeTh CIOCO0AMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca H Pe3yabTaTa
pelIeHns: MaTeMaTHIeCKOH 3a1a4H;

MpeIBHACTh TPYAHOCTH, KOTOPbIE MOTYT BOSHHKHYTD IIPU PEIICHUH 3aJauH,
BHOCHUTH KOPPEKTHBHI B AESTENHHOCTh Ha OCHOBE HOBBIX OOCTOSTENLCTB,
JIaHHBIX, HAHIEHHBIX OMIMOOK, BEIIBICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE PE3YNIbTaTa LEIU U YCIOBHAM, OOBACHATD IPUIHHBI
JOCTIDKCHHSI WM HEIOCTIDKEHUS Pe3ylbTaToB MAEATEIbHOCTH, HAaXOIHUThH
omKOKy, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.
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VY obyuaromerocst OyayT chopMHPOBaHBI yMEHHSI COBMECTHOH EATEILHOCTH:
MOHMMATh U HCIOIb30BaTh IPEUMYIIECTBA KOMAHAHOH M MHANUBUIYaIbHON
paboTBl IpU peIIeHHH Yy4eOHBIX 3afad, NOPUHHMATh IIelb COBMECTHOH
JIeATeNbHOCTH,  IUIAHUPOBAaTh  OPraHU3aIl[MI0  COBMECTHOH  paboThl,
pacnpenensiTe BHABI pa0OT, JOrOBApUBATHECS, OOCYXKIAaTh IPOLECC MU
pe3yabTaT paboTsl, 0000IIaTh MHEHHSI HECKOIBKUX TIOACH;

Yy4acTBOBaTh B IPYNIOBHIX (opMax paboThl (0OCYKAEHUs, OOMEH MHEHUIA,
«MO3TOBBIE IITYPMBI» ¥ HHBIE), BBIIOMHATE CBOIO YacTh pPabOTHl U
KOOPAMHUPOBATH CBOU JEHCTBHSA C IPYTHMH WICHAMH KOMAaH/BI, OIICHHBAaTh
Ka4ecTBO CBOET0 BKJIaJa B OOMUH NPOAYKT IO  KPHTEPUSM,
chopMyINPOBAHHBIM YIaCTHUKAMH B3aHMOJCHCTBUSL.

INo3HaBaTenbHbIE YHUBEPCAIbHBIE YUCOHBIC NEHCTBUS:

VY obyuaroierocst OyayT cOpMHPOBaHBI CIIENYIOIINE 0a30BbIC JOTUYECKHE
JIEUCTBHS KaK YacTh II03HABATENILHBIX YHUBEPCAIBHBIX yIeOHBIX AeiicTBHil:
BBIBIIITh U XapaKTepPH30BaTh CYIIECTBEHHbIC MPU3HAKH MaTEeMaTHUECKHX
00BEKTOB, MOHATHI, OTHONIEHHH MEXAy IOHATUSAMH, (GOPMYIHPOBATH
OIpe/eNIeHHs] ~ TOHATHH,  yCTaHABIUBATH  CYIIECTBCHHBIH  NPU3HAK
KIacCU(pUKALY, OCHOBAaHUS I OOOOLIEHHS M CPaBHEHUS, KPUTCPUU
IIPOBOAMMOTO aHANN3a;

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

BBISIBJIAITH MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOIIOACHUAX M YTBEPHKICHUSX, IPEIaraTh KPUTEPHU
JUIS BBISIBJICHUS! 3aKOHOMEPHOCTEH U IPOTUBOPEUNIA;

JieNaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aK/IIOUYCHHH, YMO3aKIIOUCHHUIT 110 aHAJIOTHH;

HPOBOJUTH CAMOCTOSATENILHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPIKACHHI
(mpsiMBlE M OT NPOTHUBHOIO), BBICTPAHBATh AaPIyMEHTALHIO, IPUBOIUTH
IPUMEPHl M KOHTPIPHMEpPHI, OOOCHOBBIBATH COOCTBEHHBIC CYXKICHUS U
BBIBOJIBI;

BbIOMpaTh Crnoco0 perieHus y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHHUS, BBHIOMpATh HamOosiee MOAXOMAIMA C  y4EToM
CaMOCTOSTEIIBHO BBIICICHHBIX KPUTEPUEB).

VY  obywaromerocss OyayT — cOpPMHpOBaHBI  CIEAyIOI(He  0a30BbIe
HCCIICZIOBATENBCKIE ACHCTBUS KAK 4acTh MO3HABATEIbHBIX YHHBEPCAIBHBIX
y4eOHbIX JISUCTBUI:

UCHOIB30BaTh BOIPOCH KAaK HCCIENOBATENbCKHII MHCTPYMEHT IMO3HAHUS,
(hopMynHpoBaTh  BOIPOCHI, (DUKCHUPYIOIIHE HPOTHBOpEYME, MpodiIeMy,
yCTaHAaBIMBaTh ~ HMCKOMOE M JaHHOe,  (OPMHPOBaTh  THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UINIO, MHEHHE;

HPOBOJIUTH CAMOCTOSTEILHO CIUTAHUPOBAHHBIN 3KCIICPUMEHT, HCCIICIOBAHIE
[0 YCTaHOBJCHHIO OCOOCHHOCTEH MaTeMaTHYECKOro OObeKTa, SBICHUS,
[poIIecCca, BBISIBICHHIO 3aBHCHMOCTEH MEXKIy OOBEKTaMH, SBICHUSIMH,
HpoLeccamu;

CaMOCTOSATENBHO (HOPMyIHPOBATh OOOOIICHNST W BBIBOJABI IO PE3yNbTaTaM
MPOBEAEHHOTO HAOMIONCHNUS, HCCICIOBAHHUS, OLCHHUBATh JIOCTOBEPHOCTH
MOJYYEHHBIX PE3yJIbTaTOB, BHIBOAOB U 000OIIEHUII;

POTHO3MPOBATh BO3MOXKHOE DPAa3BUTHE MPOIECCa, a TAKKe BBIABUIaTh
MPEATIONOKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHSX.

VY obyuaromerocs Oynyr  cdopmupoBaHbl ~ yMeHHs ~ paboTaTh C
uHpopMaIel Kak dYacTb I[O3HABATENBHBIX YHHBEPCAJIBHBIX y4eOHBIX
JIEHCTBHI:

BBIIBIIATH JeUUNTHI MH(OPMALNK, TaHHBIX, HEOOXOAMMBIX Ul OTBETA Ha
BOIPOC U IS PEIICHNUS 3a1a4H;

BBIOMPATh MH(DOPMALHIO M3 HCTOYHHKOB Pa3INYHBIX TUIIOB, aHAIN3UPOBATD,
CHCTEMAaTH3HPOBATh ¥ HHTCPIIPETUPOBATH HH()OPMALMIO Pa3IHYHbIX BUIOB U
(bopm npencrasneHus;

CTPYKTYypUPOBaTh MH(OPMALHNIO, NPEACTABIATE €€ B PasiIM4HBIX (opMmax,
WLTIOCTPUPOBATH TpahUuECKu;

OLICHUBATD HaI&KHOCTD napopMaIn o CaMOCTOSTEIIBHO
cOpMyINPOBAHHBIM KPUTEPHUSIM.

KOMMyHHKaTHBHbIC yHUBEPCAIbHBIC y4COHBIC ACHCTBHS:

VY oOyuatomerocst Oyayr copMuUpoOBaHBl yMEHHS OOIICHHS KaK 4YacTh
KOMMYHHKATHBHBIX 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 IINCbMEHHBIX TEKCTAaX, JaBaTh IOSCHEHUSI I10 X0y PEIICHUS 3a1a4H,
KOMMEHTHPOBATh IOyYCHHBIH Pe3ybTaT;

B X0l 00CYXJeHHs 3aaBaTh BOIPOCHI O CYIIECTBY OOCYKHAeMOIl TeMBI,
po0OJIeMbl, peraeMol 3aJ1aud, BHICKAa3bIBAaTh HJCH, HAIleeHHBIE Ha IIOHCK
peLIEeHNs, CONOCTABIIATh CBOU CY:KACHHS C CYKIEHUSAMU IPYTUX y4aCTHUKOB
nuanora, oOHapyXKMBAaTh PA3NIUYHe M CXOACTBO IMO3UIUH, B KOPPEKTHOU
hopme GopMyIHPOBATE PA3HOINACHUS, CBOU BO3PAKEHUS;

MIPEACTABIIATh PE3YNIbTAThl PELICHU 3a/1a4H, YKCIIEPUMEHTA, UCCIIEA0BAHYA,
MIPOEKTa, CAMOCTOATEIEHO BBIOUPATh (OPMAT BBICTYIUICHUS C YUETOM 3a1ad
IIpe3eHTaluy 1 OCOOCHHOCTEH ayAUTOPUHL.

JInaHnocTHBIE
pe3ynbTaThl
00y4eHust

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

B pesynbrare H3ydeHHsw MaTeMAaTHKH Ha YPOBHE CpEJHErO OOIIero
obpasoBaHust y oOydaromerocss OyayT cQOpPMHPOBaHBI — ClELYIONINE
JIMYHOCTHBIE PE3yIbTaThL:

1) rpaxJaHCKOTO BOCTIUTaHUS:

c(hOpMUPOBAHHOCTH TPAKAAHCKOH ITO3UIUH 00yJaIomerocs: Kak akTUBHOTO U
OTBETCTBEHHOI'O WICHAa POCCHHCKOrO O0OINecTBa, IPEICTaBICHHE O
MaTeMaTHYeCKUX OCHOBAaX (YHKIMOHUPOBAHWS DA3NIMYHBIX CTPYKTYP,
SIBJICHU, MPOLIEAYP IPaKAaHCKOro 001IecTBa (BBIOOPHI, OIPOCHI U APYroe),
YMEHHUE B3aUMOJIeICTBOBATE C COLMAILHBIMUA HHCTUTYTAMH B COOTBETCTBUH C
uX QYHKUMSIMH W Ha3HAYCHHEM;

2) maTpUOTUYECKOTO BOCITUTAHHS:

c(hOPMHUPOBAHHOCTh POCCUICKOM IPaXkKTaHCKOW MJICHTHYHOCTH, YBAKCHHUS K
MIPOIIIOMY H HACTOSIIIEMY POCCHICKON MaTeMaTHKH, [IEGHHOCTHOE OTHOLIICHHE
K ITOCTI)KEHUSIM POCCHHCKHX MAaTEMaTHKOB M POCCHHCKOH MaTeMaTHYeCKOi
IIKOJIBI, HCIIOIB30BaHUE dTHX JOCTIDKEHHI B IPYTUX HayKaX, TEXHOJIOTHUSIX,
chepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'O BOCIIHTAHHS:

OCO3HAaHHEe TyXOBHBIX LIEHHOCTEH poccuiickoro Hapozaa, cOpMHPOBaHHOCTh
HPaBCTBEHHOTO  CO3HAHMS, JTHUYECKOrO MOBENEHHS, CBS3aHHOTO C
MIPaKTUYECKHM IIPUMEHEHHEM JTOCTIKEHHI HayKH U IesTeNbHOCTBIO yIEHOTO,
OCO3HAHHE JIMYHOT'O BKJIAJIa B IOCTPOCHHE YCTOHIHUBOTO OYyIyIIero;

4) 5CTEeTHYECKOr0 BOCITUTaHUS:

ICTETHYECKOE OTHOIIECHHE K MHUpPY, BKJIOYAs ICTETHKY MaTeMaTHYECKHX
3aKOHOMEpHOCTef, = OOBeKTOB,  3ajad,  pelIeHHH,  pacCyXACHWI,
BOCIPHUMYMBOCT K MaTeMaTHYECKHM aclleKTaM pa3jInYHbIX BHJIOB
HCKYCCTBa;

5) ¢u3uUecKoro BOCIUTAHUS:

c(OpMHUPOBAHHOCTh YMEHHSI IPUMEHSITh MaTeMaTHdecKWe 3HaHUui B
HHTEpecax 3/0pOBOr0 M 0Oe3omacHOro obpasa >KH3HM, OTBETCTBEHHOE
OTHOIICHHE K CBOEMY 3/I0POBBIO (30pPOBOE MHUTAHHE, COATAHCHPOBAHHBIN
peXUM 3aHATHII M OTAbIXa, perymspHas (u3nyeckas aKTUBHOCTB),
¢usmyeckoe COBEPIIIEHCTBOBAHUE npu 3QHATUSAX CIIOPTHUBHO-
037I0POBHUTENBHOI ACATEIBHOCTHIO;

6) TPYAOBOTO BOCIMTAHUSI:

TOTOBHOCTh K TPYyAy, OCO3HAHHE I[EHHOCTH TPYIOJIOOUS, HHTEpeC K
pasnu4HBIM cdepaM NPO(ECCHOHANBHON AEITENBHOCTH, CBSA3aHHBIM C
MaTEMaTHKOM U €€ MPUIOKEHUSIMU, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymielt npodeccur U pear30BbIBATH COOCTBEHHBIC JKU3HEHHbIE IUIAHBI,
TOTOBHOCTh W  CHOCOOHOCTH K MaTeMaTH4ecKoMy OOpa3OBaHHMIO U
caM000pa30BaHHIO HAa MPOTSHKEHUH BCEH JKH3HM, TOTOBHOCTh K AKTHBHOMY
Y4aCTHIO B pPEIICHHM  MNPAaKTHYECKMX  3aJad  MaTeMaTHYeCKOW
HAaIpaBJICHHOCTH;

7) 9KOJIOTHYECKOTO BOCITUTAHUSL:

Cc(OPMHUPOBAHHOCTh  DKOJIOTMYECKONH KyNbTYPBI, MOHHUMAaHHE BIMSHUS
COLMANBHO- SKOHOMUYECKHX MPOLECCOB HA COCTOSIHME TNPHPOIHOH H
COLMANBHOM Cpelibl, OCO3HAHHE TITO00AIBHOTO XapakTepa HKOJIOTHYECKUX
mpobseM, OpHEHTAIMsT Ha TNPUMEHEHHE MAaTeMAaTHYCCKUX 3HAHMH it
peleHns 3aa4 B 00JIaCTH OKPYIXKAOIEH CPEbl, ITTAHUPOBAHHE OCTYIIKOB U
OLICHKU UX BO3MOXKHBIX MOCJIC/ICTBHIT JUIsl OKPY’KAIOIIEH Cpe/bl;

8) LIEHHOCTH HAYYHOTO TIO3HAHUSL:
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c(hOpMUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHS HAyKH X OONIECTBCHHOW MPAKTHKH, IIOHHMaHHE
MaTeMaTH4YecKOl HayKH Kak cepbl 4eI0Be4eCKON NesATENbHOCTH, ITAIIOB e&
Pa3BUTUS U 3HAYMMOCTH JUIS Pa3BHTHS LUBMIN3AIMH, OBJIAJCHHE SI3HIKOM
MaTeMaTHKH U MaTeMaTUYeCKON KyJIbTYpOoil KaK CPEACTBOM IIO3HAHUS MHpA,
TOTOBHOCTb OCYILECTBIISATh IPOEKTHYIO M UCCIIEI0BATENIBCKYIO IESITEIbHOCTh
HMHIUBUIYalIbHO U B TPyIMIIE.

Obuiue u B pesynbraTe OCBOCHHS Y4eOHOM JWUCHHUILIMHBI OOYYarOLIMECs JOJDKHBI
MpodeCCHOHANIBHBIC | OBIAJETh CIACAYIOUIMMH OOIIUMHU U TPOPECCHOHATBEHBIMUA KOMITETCHIIUSMHU:
KOMITETEHITUU OK 03. ITnaHupoBath U peann3oBbIBaTh COOCTBEHHOE NPO(ECCHOHATIBHOE U
JIMYHOCTHOE  pa3BHUTHE,  MPEANPUHUMATENBCKYI)  JEATEIbHOCTH B
npodecCHOHANIBHOM  cdepe, HCHONB30BaTh 3HAHMA MO IIPaBOBOMl W
(hMHAHCOBO# rPaMOTHOCTHU B PA3IMYHBIX KU3HEHHBIX CUTYALUX;

TIK 3.7. CocTaBiisiTh aHAIUTHYECKUE OTUETHI 1O MPOJaKaM, B TOM YHUCIE C

TIPUMEHEHUEM IIPOTPAMMHBIX IIPOAYKTOB.

4.1.3. Iloka3zareqm M KPUTEPHHM OLCHMBAHUSI TEKYLIEr0 KOHTPOJSA YCIIeBaeMOCTH H

HpOMC)KyTO‘lHOﬁ aTTeCTAllMM 110 UTOTraM OCBOCHHUSA TUCHHUITIJIMHbBI (Kypca)

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

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

NpUOOpETEHNE HAaBBIKOB CAMOCTOATENIHHON PadOThI, YMEHHE CHHTE3UPOBAThH MOIYYCHHBIC 3HAHUS U

NPUMEHATh MX K PEHICHUIO TMPAKTUYECKUX 3a7ad, YpPOBEHb C(HOPMHUPOBAHHOCTH pPE3Y/IHTATOB

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

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

XOA€ TCKYIIECTO U MPOMEIKYTOUHOI'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

3aKOHYEHHEIC;

Xopomo
(3auTeHO)

B CBOMX OTBETaX Ha BOMNPOCHl CTYIAEHT YETKO (OpMYyJIHUpYyeT
ONpENENCHUs U MOXKET IOKa3aTh B3aMMOCBA3b PA3IMYHBIX YacTei
IOPOIIEHHOIO0 B paMKax MJAaHHOIO Y4eOHOro Kypca Marepuana,
CTYJEHT IEMOHCTPUPYET CIIOCOOHOCTDH K Pa3MBbIIIIJICHUIO, IPH OTBETE
Ha BOIPOCHl PACCYXKAAECT, OMHUPASICh HA IIOJYyYEHHBIE B pPAMKax
JAHHOTO Kypca 3HaHMUs, JIETKO pelaeT TUIIOBBIE 33a4H, 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 TMPOTPAMMHOTO MaTepualia, MOXKET JaTh ONpeaeIcHUs
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OCHOBHBIX TIOHSITH, TPONHJCHHBIX B paMKax y4eOHOT0 Kypca, OJJTHAKO
u3JaraeT UX HEeJO0CTATOYHO YETKO M / WM HE B IOJHOM oObeMme,
OPEIYCMOTPEHHOM  Y4€OHBIM  MaTepHalioOM  JICKIMOHHBIX U
IIPAKTUYECKUX 3aHATUH, HE MOXKET BBIBECTH 3aKOHOMEPHOCTU 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 3HAHUSAMM Ul UX YCTPaHEHUs I10J PYKOBOJCTBOM
IIPEnoiaBaTess

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)KEHHOTO MaTepuaia, 1aTh TOUHBIX
OIPENEICHUN IIOHATUM, IPOWIECHHBIX B paMKax Kypca, Jaer
paciibiBYaThie (OPMYJIUPOBKH, HE BIIAJICET B JOJDKHOM CTENEHU
TEPMUHOJIOTHEH M TNPUEMaMH pEUICHUS THUIIOBBIX 3a]a4; OLICHKa
«HEYJOBJICTBOPUTEIBLHO», KAaK IIPaBWJIO, CTaBUTCA CTYACHTAM,
KOTOpblE HE MOTYT MPOAOKUTH OOy4YeHHME WM HPUCTYNUTh K
Ipo(eCCHOHATIBHON JeATeNbHOCTH 10 okoHuaHuu Komnemxa 0e3

JOITOJIHUTCIIbHBIX 3aHATHM 10 COOTBGTCTBYIOHIeﬁ JUCLHMITIIIMHE

4.1.4. OneHouHble cpeacrea mo AUCHUIUVIMHE IMPEACTABJCHBI B paMKax ®oHpa
OLHECHOYHBIX CPEACTB, ABJJIAIOIICIOCA NPUJTOKEHUEM K HacTosIel paﬁoqeﬁ nmporpamMmme.

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
aTTeCcTallli YKa3aHHbBIX 00yYarouXcs co31at0Tcs (POHABI OLIEHOYHBIX CPEJICTB, aJallTHPOBAaHHbIE
JUISL MHBAJIU/IOB U JIMI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/J0POBBS M MO3BOJISIOIINE OLIEHUTH
JOCTHKEHHE MMU 3allJIaHUPOBAaHHBIX B OCHOBHOM 00pa30oBaTENbHOM IMPOrpaMMe pe3ylbTaToB
o0OydeHHss U YpOBEHb C(HOPMHUPOBAHHOCTH BCEX pPE3YJbTAaTOB OOYYEHMsI, 3asBICHHBIX B
00pa30BaTeNIbHOI MporpamMmme.

Takue oLleHOUHBIE CPEICTBA CO3JAOTCA IO MEPEe HEOOXOIUMOCTH € YYETOM pa3IMYHbIX
Ho3onorui. [Ipyu mpoBeneHMH TEKyIle M MPOMEXYTOYHOM aTTeCTallly I YKa3aHHBIX JIUI]
IPEelyCMOTPEHO BKJIIOUEHUE B YUEOHBIN MpoIecC pa3InyHbIX OCPEAHUKOB, BKIIOYAsk THIOTOPOB
Y YIIOJHOMOYEHHBIX I10 JiejlaM HHBaIuA0B. dopMa MpoBeIeHUs TEKYIIEeH aTTecTalluu AJs JIUL] C
OTpaHUYEHHBIMU BO3MOXKHOCTSIMM 37I0POBbSI M HHBAJIUAOB YCTAHABIUBAETCS C YYETOM
MHAUBUAYAJIbHBIX NCUX0(pHU3NUEeCKHX ocoOeHHOCTeH (YCTHO, MUCHbMEHHO Ha Oymare, MiCbMEHHO
Ha KoOMIbloTepe, B ¢opMe TecTupoBaHusd M T.1.). [Ipu HEOOXOIMMOCTH TakuM CTYyIEHTaM
o0ecreynBaroTCsl COOTBETCTBYIOIINE YCIOBUS MPOBEICHUS 3aHATUN U aTTECTalliU, B TOM YHCIIE
IPEJOCTABIIAETCS JOMOJHUTEIBHOE BPEMS /7S IOATOTOBKU OTBETA HA 3a4€Te MM SK3aMEHE.
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