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COJEP)KAHUE

OBILIASI XAPAKTEPUCTUKA PABOYEN ITPOI'PAMMBI YYEBHOM JUCLATIIVHBI
CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JUCIIUIIINHBI
YCJIOBUS PEAJTIU3ALIMM YUEBHOM JUCLIUIIINHBI

KOHTPOJIb 1 OLIEHKA PE3VJIbTATOB OCBOEHUS YUYEFHOU JIMCLIUTIIMHBI



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

1.1. MecTro aucuMmivHbl (Kypca) B CTPYKType OCHOBHOH mnpodeccHOHAJIbHOI
0o0pa3oBaTeJbHOM MPOrPAMMBI:

Hucrummuaa (kype) COO0O.01.04 Marematnka BXOJIUT B COCTaB JTUCHHUILIAH (KYypCOB)
00111e00pa30BaTEIPHOrO Y4eOHOT0 UKIIA (B paMKax MOJYYSHHUs CPETHET0 00IIero oOpa3oBaHus)
B IIpeleax OCHOBHOW mIpodecCHOHaIbHONW 00pa3oBaTeNbHOM MporpaMMbl, pazpabOTaHHON B
cootBercTBUU ¢ DenepanbHbIM TOCYAApCTBEHHBIM 00pa3oBaTelbHBIM  CTAaHIAPTOM  I10
CIIENMATILHOCTH  cpenHero  mpodeccuoHanbHoro  obpaszoBanms  43.02.16 Typusm wu
rocrenpuuMcTBO U DenepalbHbIM rOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CPEIHEro
o0mero oOpa3oBaHusI.

YpoBeHb OCBOCHUS AUCIUILTUHBI (Kypca): YrIIyOJIeHHBIH

1.2. Henu U miaHupyemble pe3y/ibTaTbl OCBOCHUS Y4eOHOM JUCHHUILIMHBI (Kypca),
OpHeHTalus Ha Oya1yIyI nNpodecCHoOHAIBHYIO 1eATeJIbHOCTD:

[MpumoputeTHpIMH LensiMH  OOy4YeHUsT MaTeMaTWKe Ha YIIIyOJIEHHOM YpPOBHE MPOJOJDKAIOT
OCTaBaThCA:

(hopMUpOBaHUE IEHTPATLHBIX MAaTEMAaTHYCCKUX MOHATHH (YMCIIO, BEIMYUHA, T'€OMETPUYCCKAs
¢urypa, TmepeMeHHas, BEPOATHOCTh, (YHKIUSA, TPOW3BOMHAS, HWHTETPai), OOECIICUNBAIOIINX
NPEeMCTBEHHOCTh M TIEPCIIEKTUBHOCTH MaTEMAaTHIECKOTO 00pa30BaHUsI 00YJaIOIINXCS;

nojBeicHUe O0y4aroIuxXcsi Ha JOCTYIIHOM Ui HHUX YPOBHE K OCO3HAHHIO B3aWMOCBSI3U
MAaTCMAaTHUKU U OKPYXKaromero Mupa, IOHMMaHUuI0 MaTEMAaTUKH KaK 4YaCTU 061116171 KYJbTYpPhI HEJIOBCUCCTBA,

pa3BHTHE WHTEIUICKTYyalbHBIX M TBOPYECKHX CIOCOOHOCTEH 0Oydarommxcsi, ITO3HAaBaTEIbHOU
aKTHBHOCTH, UCCJIEJOBATEIbCKUX YMEHHI, KPHTUYHOCTH MBIIIJICHUS, HHTEpeca K U3YYEHHIO MaTeMaTHKH;

(bopmupoBanue GYHKIIMOHATLHON MaTeMaTHYeCKOU IPaMOTHOCTH: pacro3HaBaTh
MAaTEMATUYCCKHUEC aCIICKThI B pC€aJIbHBIX JKU3HCHHBIX CUTyallusaX ©W TIPU HIYUYCHHUU APYTHUX
y4eOHBIX TPEIMETOB, MPOSBICHUS 3aBHCUMOCTEH M 3aKOHOMEPHOCTEH, (OPMYIMPOBATh MX Ha SI3BIKE
MaTeMaTHKH U CO31aBaTh MaTeMaTHYECKHUE MOJICIH, TPUMEHSITh OCBOCHHBII MaTEeMaTHYECKHH armapar Jist

pEUICHUA IPAKTUKO-OPUCHTHUPOBAHHBIX 3a/1a4, MHTCPIPETUPOBATH U OLICHHUBATH IMTOJTYYCHHBIC PE3YJIbTAThI.

1.2.1. B pe3ynpTaTe OCBOEHHsS y4eOHOH NHUCHUIUIMHBI (Kypca) 0O0y4aroIiuecs TOJIKHBI
OBJIAJIETh CIAEAYIOUIMMH JUYHOCTHBIMM Pe3yJabTaTAMM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOU

IIPOrPaMMBIL:

B pesynbTate u3yueHuns- MaTeMaTHKHU Ha yPOBHE CPEAHET0 00I11ero 00pa3oBaHus y 00y4aromerocs
OyayT c(hOpMHUPOBAHBI CIIEAYIOIINE TMYHOCTHBIE PE3YIbTAThI:

1) rpaxmaHCKOro BOCHIUTAHUS:

c(OPMHUPOBAHHOCTh TPAKAAHCKOW MO3HMIUKM O00yYaroIIerocsi Kak akTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHUHCKOT0 OO0IIecTBa, MPEACTaBIEHHE O MaTeMaTHYeCKWX OCHOBaX (PyHKIMOHMPOBAHUS
Pa3INYHBIX CTPYKTYP, SABICHUH, IPOLELyp IPaXXJaHCKOT0 00IeCTBa (BEIOOPHI, OIIPOCH U APYTOe), YMEHHE
B3aUMOJIEHCTBOBATh C COUUAIBHBIME HHCTUTYTaMU B COOTBETCTBUH € X (QYHKIHSIMHU U HA3HAYCHHUEM;

2) NaTpUOTHYECKOTO BOCITUTAHUS:

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



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

3) AyXOBHO-HPABCTBEHHOTO BOCITUTAHMS:

OCO3HaHWE IYXOBHBIX IIEHHOCTEH DPOCCHICKOTO Hapoja, cHOpMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMS, YTHYECKOTO MOBEACHHS, CBA3AHHOTO C MPAKTHYECKUM MpPUMEHEHHEM IOCTI)KCHHH HAyKH U
JeSITeIbHOCTHIO YIEHOT0, OCO3HAHHME JIMYHOTO BKIIA/Ia B TOCTPOEHHUE YCTOHYUBOTO OYAYILETO;

4) 3CTETUYECKOTO BOCTIMTAHUS:

ACTETHYECKOE OTHOIIEHHWE K MHpPY, BKIOYas 3CTETHKY MaTeMaTHYeCKHMX 3aKOHOMEpPHOCTEH,
00BEKTOB, 3aj1a4, pEIICHUH, PACCYKISHHH, BOCIPHUMYNBOCTD K MaTEMAaTHUECKUM aCIIEKTaM Pa3INIHBIX
BUJIOB UCKYCCTBA;

5) (¢u3HYECKOr0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH YMEHHUS NPUMEHSITh MaTeMaTHUYECKHWEe 3HAHHS B HMHTEpecax 3I0pOBOTO U
Oe3omacHoro oOpa3a >XWU3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3J0POBBIO (3A0pPOBOE MMUTAHHE,
cOaJaHCUPOBAHHBIA PEXHUM 3aHATHH M OTHAbIXa, peryjspHas (U3MUecKas aKTUBHOCTH), (usndeckoe
COBCPUICHCTBOBAHUC ITPU 3aHATUAX CIIOPTUBHO- O3I[Op0BI/ITeJ'II)HOI\/'I JCATCIBHOCTBIO,

6) TpPyIOBOTO BOCITUTAHHUS:

TOTOBHOCTh K TPYIy, OCO3HaHWE IIEHHOCTH TPYyIONO0OHWs, MHTEPEC K pazInudHbIM chepam
npodecCHOHANTBLHON AEATENLHOCTH, CBSI3aHHBIM C MATEMAaTHKOW U €€ TPUIIOKCHUSAMH, YMEHUE COBEPIIATD
OCO3HaHHBIM BBIOOp Oymymieidl mpodeccud U pealn30BbIBaTh COOCTBEHHBIC JKM3HCHHBIC —ILIaHBbI,
TOTOBHOCTh W CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHHIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUU
BCeH JKM3HU, TOTOBHOCTh K aKTHBHOMY YYacTHIO B PEIICHUM MPAKTHUECKUX 3a7ad MaTeMaTHYeCKOH
HaIpaBJIeHHOCTH;

7) SKOJOTUYECKOTO BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH HKOJIOTUIECKON KYJIBTYPhI, TOHUMAaHNE BIUSHUS COUAITBHO- 3KOHOMHYECKUX
MIPOIIECCOB HAa COCTOSIHME TIPUPOAHOH W COIMAIBHOW Cpelbl, OCO3HAHWE TJI00ATBFHOIO XapakTepa
J3KOJIOTHYECKUX Hp06f[eM, OpuCHTAlUA Ha MPUMCHCHUC MATEMAaTUUCCKUX 3HAHUN IJid pCUICHUA 3a1a4 B
00J1aCTH OKPY’KAIOIICH Cpenbl, IDIAaHUPOBAHUE TIOCTYIKOB M OIIEHKA MX BO3MOXKHBIX TOCJICICTBHMA IS
OKpYKaroIeH cpepl;

8) IIEHHOCTH HAyYHOTO MO3HAHMS:

c(OPMHUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHTHS
HAyKM M OOIIECTBEHHOW INPAKTUKH, MMOHMMAaHUE MAaTEMAaTHMUYECKOW HAayKd Kak c(hepbl UeIOBEUYECKOMH
JIESTEIIbHOCTH, JTaloB €€ pa3BUTHS W 3HAYMMOCTH JUJIS PA3BUTHS LMBWIM3AINH, OBIAJICHUE SI3BIKOM
MaTeMaTHKH U MaTeMaTHYeCKON KyJIbTYpPOH KaK CPeACTBOM IO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBIIATH
IMPOCKTHYIO U UCCIICA0BATCIILCKYIO ACATCIbHOCTD HHANBUAYAJIbHO U B I'PYIIIC.

1.2.2. B pe3ynpTaTe OCBOEHHS y4eOHON AMCHUUIUIMHBI (Kypca) oOydaromuecs TOJIKHBI
OBJIAJIETh  CICAYIOUIMMH  MeTANpeIMEeTHBIMHU _ Pe3VJbTATAMH  OCBOEHUS  OCHOBHOM

00pa3zoBaTenbHON MPOTPaMMBI, B T.4.:

Pecynamusnvle ynusepcanvuvie yuebHuvle oeticmeusi:

Y oOyuaromerocss OynyT chOpMHpPOBAaHBI YMEHHS CaMOOPTaHM3allMd KaK dYacTh
PETYISATHBHBIX YHUBEPCAIHHBIX YUEOHBIX JICHCTBHIA:

COCTaBJIATh IUJIaH, aJITOPUTM pELIEHUs 3a/adyd, BbIOMpaTh CHOCOO peuieHus ¢ y4€ToM
UMEIOLINXCA PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBAThH
BapHaHThI PELICHUH ¢ y4ETOM HOBOM MH(OPMALINH.

VY oGyuatomerocst 0yayT chopMUPOBAHBI YMEHHUS CAMOKOHTPOJIS KaK YaCTh PETYIISTUBHBIX
YHHUBEpPCAJIbHBIX Y4EOHBIX NEHCTBHI:



BJIa/IETh HAaBbIKaMU MO3HABATENbHOM pe(IeKCUU KaKk OCO3HAHMSI COBEPILIAEMBbIX JACHCTBUIMA
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3ylIbTaToOB, BIAAETh CIOCOOaMU CaMOIPOBEPKH,
CaMOKOHTPOJIS ITpoLiecca U pe3yibTaTa pelleHNs MAaTEMAaTUYECKON 3a1a4u;

NPEABUACTb TPYAHOCTH, KOTOPBIE MOI'YT BO3HHUKHYTb IIPH PELICHUM 3aJa4yd, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIBLCTB, JNaHHBIX, HAIJICHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBHE pe3yjbTaTa UEIU U YCIOBUSM, OOBACHATH MPUUYUHBI
JOCTHKEHUS UM HEIOCTHIKEHUS PEe3yIbTaTOB JESATEIIbHOCTH, HAXOAUTh OMIMOKY, TaBaTh OLICHKY
IpUOOPETEHHOMY OIIBITY.

VY olyuaromierocst OyayT copMUpOBaHbl YMEHUSI COBMECTHOM J1eATEIbHOCTH:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW U MHJIMBUIYaIbHOU pabOTHI Mpu
pelieHnn y4eOHbIX 3a/ay, MPUHUMATh IeJlb COBMECTHON JEATEIbHOCTH, IUIaHUPOBATH
OpraHHU3aII0 COBMECTHON paboThl, pacmpenenarTbh BUABI padoT, TOTOBapUBAaThCs, OOCYKIATh
MPOLIECC U PE3YNbTaT paboThl, 0000111aTh MHEHHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMIOBLIX popmax paboThl (00CYyx)aeHHs, 0OMEH MHEHUMN, «MO3TOBBIE
HITYPMBD» ¥ HHBIE), BBIIIOJHSATH CBOIO YaCTh PA0OTHI U KOOPIMHUPOBATH CBOU JCHCTBHS C APYTUMU
YJleHaMH KOMaH/Ibl, OLIEHHWBAaTh Ka4eCTBO CBOETO BKJIaJa B OOLIUI MPOIYKT MO KPUTEPUSM,
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

Ilo3nasamenvHule yHugepcaivhvie yueOHvle Oeticmeus.

VY obOyuvaromerocs OynyT chOpMUPOBaHBI CIIEAyIOIIe 0a30BbIe JTOTHUECKHE NEHCTBHS KaK 4acTh
MO3HABATEIBHBIX YHUBEPCATBHBIX yUEOHBIX JICHCTBUIA:

BBIABIIATE U XapaKTCPHU30BATh CYHICCTBECHHBLIC IMPU3HAKKU MATCMATHYCCKUX O6’I)€KTOB, HOH)ITI/II\/'I,
OTHOIICHHUI MEXIY MOHATHIMH, (POPMYITHUPOBATH ONPEACTICHUS TOHITHH, yCTAHABINBATE CYIIECTBCHHBIN
NPU3HAK KIacCH(UKAUH, OCHOBAHUS U151 00OOIICHNUS U CPaBHEHMUS, KPUTEPHH TIPOBOMMOTO aHAIH3a;

BOCIIPHHUMATh, (OPMYIHPOBaTh ¥ TPEOOpa3OBBIBATH  CYKACHUS: yTBEPIAUTEIbHbIE H
OTpULATCIbHBIC, CAMHUYHBIC, YACTHBIC U O6H.[I/Ie, YCJIOBHBIC,

BBISBIIATH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTHUBOpEUns B (haKTax, TaHHBIX,
HaOJIONACHUAX M YTBEPXKACHHSAX, NpeIaraTh KPUTEPUH [UIS BBIABICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUIL;

ACIaTb BbBIBOJAbI C HUCHOJIB30OBAHUEM 3aKOHOB JIOTUMKH, ACAYKTUBHBIX W HWHIYKTHUBHBIX
YMO3aKITIOUCHHH, YMO3aKIFOUSHHUH 10 aHAJIOTHH;

MPOBOJUTH CAMOCTOSITENIBHO JIOKAa3aTeIbCTBA MAaTEMAaTHYECKUX YTBEPXKACHHH (TIpsiMble U OT
MIPOTHUBHOTO), BBICTpaMBaTh apryMEHTAlMIO0, MPUBOJUTH MPHUMEPHl U KOHTPIPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE CYXJICHHUS U BHIBOJIBI;

BBIOMpATh CIIOCOO peIIeHMs] Y4eOHOW 3amadM (CpaBHUBATH HECKOJIBKO BAapHUAHTOB DEIICHHS,
BBIOMPATh HAHOOJIEE MOIXOASIIMN C YIETOM CAMOCTOSTEIBHO BIJICIICHHBIX KPUTEPUECB).

VY obOyuarorierocs 0yayT copMHpOBaHbI cieayrolire 0a30BbIe UCCIIE0BATEIbCKUE ISHCTBHS KaKk
YacTh [MO3HABATENBHBIX YHUBEPCATIHHBIX YUEOHBIX JEHCTBUM:

UCIIONIb30BaTh BOMPOCH KaK HMCCIIEAOBATEIILCKMI WHCTPYMEHT MO3HAHUS, (OpMYIHPOBATH
BOIIPOCHI, (PMKCUPYIOLIHE POTHBOPEUHE, POOIeMy, YCTaHABIMBATh HCKOMOE M JTaHHOE, (popMHpOBaTh
TUIIOTE3Y, apIYMEHTUPOBATH CBOO NIO3UIIMIO, MHEHHE,

MPOBOJIUTh CAaMOCTOSITENIHHO CIUTAHMPOBAHHBIN 3KCIEPUMEHT, MCCIICIOBAHUE M0 YCTAHOBICHUIO
0COOCHHOCTEH MAaTeMaTH4YeCKOro OOBEKTa, SBICHUS, IPOILECCa, BBIABICHUIO 3aBHCHUMOCTEH MEXKITY
00BEKTaMu, SBICHUSAMH, TIPOLIECCAMU;



CaMOCTOSITEIbHO (POPMYIUPOBATh OO0OOIICHUSI ¥ BBIBOJBI IO pe3yjibTaTaM IPOBEAEHHOTO
HAOJFOICHHSI, HWCCICIOBAHUS, OIICHUBATh JOCTOBEPHOCTh TOJYYCHHBIX pE3yJbTaTOB, BBIBOAOB U
00001IEeHHNI;

MPOTHO3MPOBATh BO3MOXKHOE PAa3BHTHE MPOIECcCa, a TAKXKE BBIIBUTATh MPEANOIOKEHHS O €ro
Pa3BUTHU B HOBBIX YCIOBUSIX.

VY oOyuaromerocss OyayT copMUpOBaHB yMEHUs paboTarh ¢ MHQOpManuel Kak 4acThb
MO3HABATEILHBIX YHUBEPCATBHBIX YUCOHBIX JICHCTBHUI:

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

BBIOMPATH HHOOPMAIIHIO U3 UCTOUHUKOB PA3IMYHBIX THITOB, AHATU3UPOBATh, CHCTEMATH3UPOBATh
W MHTEPIPETHPOBATL MHPOPMAIIHIO PA3THYHBIX BUIOB U (OPM MPEACTABICHUS,;

CTPYKTYpUpPOBaTh HH(GOPMAIINIO, MPEIACTABIATE €€ B pa3IMUHbIX (opMax, HILTIOCTPUPOBATH
rpadpuIecKy;

OLIEHMBAThH HAAEKHOCTH HHPOPMALIUH IO CAMOCTOSTEIBHO CHOPMYITHPOBAHHBIM KPUTEPHSIM.

Kommynuxamusnule ynugepcanvhvie yuednvie 0elicmeusi:

Y oOyuaromierocst OyayT cpopMHpOBaHBI yMEHHUsS OOIICHHS KaK YacTh KOMMYHHKATHBHBIX
YHHUBEPCATBHBIX yUeOHBIX JSHCTBUML:

BOCIIPUHUMATD ¥ ()OPMYJIUPOBATH CYXKICHHUS B COOTBETCTBUH C YCIOBHIMHU U IICISAMH OOIICHHS,
SICHO, TOYHO, I'pPaMOTHO BBIPpAXATb CBOIO TOYKY 3pPCHHUA B YCTHBIX W NHUCBMCHHBIX TEKCTaX, AaBaTb
IMMOACHCHUA 110 X0y pCHICHHUA 3ala4i, KOMMCHTHUPOBATDH HOHy‘ICHHBII\/'I PE3YyIbTAT;

B X0J1¢ 00CYKJICHHS 3a/1aBaTh BOMPOCHI IO CYNIECTBY 00CYXIAaeMOl TeMbl, TPOOIEMBI, periaeMon
3a]aud, BBICKa3bIBaTh WJICH, HAIICJICHHbIC HA TIOUCK PEIICHUS, COMOCTABIATH CBOU CYXKICHHS C
CYXIEHUSIMU IPYTHX YYAaCTHUKOB JMAJI0ra, OOHAPYKUBATh Pa3IMuUe U CXOACTBO MO3UIIUH, B KOPPEKTHOH
(dhopMe popMyTHUPOBATH Pa3HOTIIACHS, CBOU BO3PAIKEHUS,

MPEACTaBISITh  Pe3yJIbTaThl PEIICHHs 3aJadd, OKCICPUMEHTA, WCCICAOBAHUSA, MPOCKTA,
CaMOCTOSITETIbHO BBIOMPATh (GOPMAT BBICTYIUICHHS C Y4ETOM 3a1ad MPE3CHTAUH W OCOOCHHOCTEH
ayJIUTOPHUH.

1.2.3. B pe3ynpTaTe OCBOEHHS Yy4eOHOH NUCHUIUIMHBI (Kypca) oOydaromuecs TOJIKHBI
OBJIQ/IETh CIENYIOIIMMHI MPeIMEeTHLIMH pPe3yJbTaTaMU OCBOCHHUS OCHOBHOH 00pa30BaTEbHON

[IPOTrPaMMBI:

[IpenmerHble pe3yabTaThl OCBOCHUS (enepalbHOl paboyeld mporpaMMbl MO MaTeMaTHKe
MIPEJICTABJICHBI IO TOJaM 00yUEHUS B paMKaX OTJIENBHBIX Y4eOHBIX KypCOB B COOTBETCTBYIOIINX pa3ieiax
HACTOSIIIEH MPOrpaMMBl.

K xoniy o0y4enus B 1 moiyroanu o0ydaroImuiicst HOXyduT CIEAYIONINE TPeIMETHBIC PE3yIbTaThI
M0 OTACIbHBIM TeMaM (ejepanbHOl pabouell mporpamMmbl yueOHOrO Kypca «Aazedpa u Hauana
MaAmemamuyecKo20 anaau3m):

UYucna 1 BBIYUCIEHMUS:

cBOOO/IHO OTIEPUPOBATHh MOHATHSIMH: PAIMOHAIFHOE YUCIIO0, OECKOHEYHAs IEPHOYecKas Ipoob,
MPOLEHTHI, MUPPAMOHATBHOE YHCIIO, MHOXKECTBAa PAIlMOHAIBHBIX W JEHCTBUTENBHBIX YHUCEN, MOIYJb
JICCTBUTEIBHOTO YHCIIA;

MPUMEHSTB IpOOH ¥ MPOLEHTHI VIS peIleHHs NPUKIaJHbIX 3a/1a4 U3 Pa3InYHbIX OTpaciieil 3HaHuK
Y peajbHOM KU3HU;

MIPUMEHATH MPUOIMKEHHBIE BEIYHCICHNA, TPABIJIA OKPYTIICHHS, IPUKUAKY U OIEHKY pe3yibTaTa
BBIYMCJICHHIA;

CBOOOJIHO ONEPHUPOBATH MOHITUEM: CTEIICHb C IIeJIbIM II0Ka3aTesIeM, UCIIOIb30BaTh MOAXOISIIYIO

(i)OpMy 3altucu JICI‘/'ICTBI/ITCIII)HBIX YUCCIT 1A pCUICHUA MPAKTUYCCKUX 3ada4 U MPEACTAaBJICHUA JaHHBIX,



CBOOOJIHO OIIEPUPOBATH MOHATHEM: apU(PMETHUECKUIH KOPEHb HATYpaJIbHOW CTEIICHHU;

CBOOOJHO ONEpPHPOBaTh MOHSATHEM: CTENEHb C palUOHAJIBHBIM IIOKa3aTeleM; CBOOOIHO
OTIEepUPOBATH MOHATUAMH: JIOTapU(pM YUCIia, JECATHUHBIE 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 MOHATUSIMH: TOXAECTBO, YpaBHEHHE, HEPaBEHCTBO, PaBHOCUIIBHBIC
YPaBHEHUS U yPaBHEHUS-CIIEICTBYSL, PABHOCHIIbHBIC HEPABEHCTBA;

MIPUMEHSTh Pa3IMYHbIC METOBI PEIICHHUS PAMOHAIBHBIX U IPOOHO-PALlMOHAIBHBIX ypaBHEHUII,
NPUMEHSTh METOJl HHTEPBAJIOB JUIsl PELICHUSI HEPABECHCTB;

CBOOOJIHO OIEpUPOBATh MOHATHSIMH: MHOTOWICH OT OAHOW MEpeMEHHOH, MHOTOUJIEH C LEIbIMU
Ko3(purmeHTaMu, KOpHM MHOI'OWICHA, IPUMEHAThH JI€JIEHHE MHOI'OWICHa Ha MHOTOWIEH C OCTaTKOM,
teopemy besy u Teopemy Buera i perienus 3aaad;

CBOOOJIHO OMEpPUPOBATh MOHSATHSAMHU: CHCTEMa JIMHEHHBIX YpaBHEHHI, MAaTPHILA, ONpPEACIUTENb
MaTpUIbl 2 X 2 M €ro TeOMETPHYECKHI CMBICI, WCIOJNB30BaTh CBOWCTBA OMpelNeNuTens 2 X 2 Ui
BBIYMCIICHUS €T0 3HAYCHMs, NMPUMEHATh ONPENCIUTENH IJIs PEIICHUS CUCTEMbl JMHEHHBIX YpaBHEHHH,
MOJENIUPOBATh peajbHble CHUTYyallMd C TIOMOIIBIO CHUCTEMbl JIMHEHHBIX YypaBHEHHH, HCCIEN0BAThH
MOCTPOCHHBIE MOJIEITU C TIOMOIIBIO MATPHUI] M ONIPeACTIUTENEH, HHTEPIPETUPOBATE OTYUYEHHBIH pe3ynbTar;

HCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHSAMU 7Sl MPeoOpa30BaHus BRIPAXKEHUH;

BBINOJIHATH NMPE0OpPa30BaHUsI YUCIOBBIX BBIPRKEHUM, COOEPKALIMX CTEHNCHH C PaldOHATbHBIM
MIOKAa3aTeneM;

WCTIOJIB30BaTh CBOMCTBA JIOrapu(MOB I peoOpa3oBaHus IOTapu(PMHUUECKIX BRIPAKEHUI,

CBOOOJIHO OMNEpUPOBATh TMOHITHUSAMH: HPpAlMOHATbHBIC, TIOKa3aTebHBIC U JIOTapUPMHYECKHE
YpaBHEHUS, HAXOIUTh MX PELICHHUS C IOMOLIbIO PABHOCHIIBHBIX MEPEXO0B MIIM OCYILECTBIISS IPOBEPKY
KOpHEH;

MPUMEHSITh OCHOBHBIC TPUTOHOMETPUIECKUE (bopMyIIBl JUIst npeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAIKCHHI;

CBOOOJHO ONIEPUPOBATH MOHATHEM: TPUTOHOMETPHUUECKOE YPaBHEHHE, IPUMEHITH HEOOX0AUMbIE
(bopMyJIBI IS peIIeHHsI OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX YPaBHEHH;

MOJIEJINPOBATh PEATbHBIC CUTYAIH Ha S3bIKE anreOphl, COCTABISTH BBIPAXKEHNS,

ypaBHEHHUS, HEPABEHCTBA [0 YCIOBUIO 3aJayd, WCCIEN0BaTh MOCTPOCHHBIE MOJEIH C
WCIIOJIb30BaHMEM allapaTa ajreOpsl.

@OyHKIMK U TpaduKu:

CBOOOJIHO ONIEPUPOBAThH MOHATHIMHU: (YHKITHS, CIIOCOOBI 3a/1aHus (DYHKIIMU, B3AUMHO OOpaTHBIC
GyHKIUY, KOMIO3UNUs QYHKIUHA, Tpaduk (YHKIWHU, BBHIIOTHATH DIEMEHTapHBIE MPeoOpa3zoBaHUsI
rpadukoB QyHKIHI;

CBOOOJHO ONEpPHPOBATh NOHATHAMHU: 00JACTh ONpeNesIeHHs] 1 MHOKECTBO 3HaYeHHH (DyHKIHH,
HyJM (YHKIIWH, TPOMEKYTKH 3HAKOITOCTOSIHCTBA;

CBOOOJTHO ONIEPUPOBATH MOHATHSIMU: YETHBIE W HEUETHBIE (DYHKIHMH, EpUOANYEcKUe (QYHKITUH,
MPOMEXYTKHA MOHOTOHHOCTH ()YHKLIMH, MAKCUMYMBI 1 MUHUMYMBI (DYHKIIH, HAUOOJIbIIIee U HANMEHBIIIee
3Ha4YeHUe PyHKIMH Ha TPOMEXKYTKE;

CBOOOJTHO ONIEPUPOBATH OHATHSIMU: CTETICHHAsI QYHKIIMS ¢ HATYpAILHBIM U IIEJIBIM TTOKa3aTeleM,
rpauK cTereHHOW (GYHKIIMU C HATYPaJbHBIM U IIENbIM ITOKa3aTelieM, TpapiK KOPHS N-OW CTENEeHH Kak
¢GbyHKIMN OOpaTHOM CTENEHH C HaTypalbHBIM IOKa3aTeIeM;

OIIEpPUPOBATh MOHATUSIMHM: JHHEHHAsA, KBapaTHYHAs U APOOHO-TMHENHHAs (PyHKIMHU, BBIOIHSITH
JJIEMEHTapPHOE UCCIIEIOBAHUE U TIOCTPOCHUE UX TPa(HKOB;



CBOOOJIHO OIEPUPOBATDH IMOHATHUAMU: [TOKa3aTeNNbHAs U jjorapupmMudeckas pyHKIHNH, UX CBOMCTBA
U TpaduKu, UCIIO30BaTh MX TPApUKH JIJIs PEIICHUS YPaBHCHHUIA;

CBOOOJIHO ONECPUPOBATH IMMOHATUSMHU: TPUTOHOMETPHYECKAS OKPYKHOCTh, OIpEACICHUE
TPUTOHOMETPUIECKHX (PYHKIIMIA YHCIIOBOTO apTyMEHTa;

WCTONB30BaTh Tpadmkn (QyHKIUH 0T WCCIeNOBaHWS —TPOIECCOB M 3aBHCHMOCTEH TMpH
pEIICHUY 3a/1a4 U3 JPYTUX YICOHBIX MPESAMETOB U PealbHOMN KU3HHU, BRIPAKATh POPMYIIaMH 3aBUCUMOCTH
MEXy BEeTUYNHAMUY;

Hauama maTemMaTH4ecKoro aHajan3a:

CBOOOJTHO OIEPUPOBATH TMOHATHAMH: apu(DMETHUeCKass M TEeOMETPHUYECKas IPOTPECcCHs,
OCCKOHEYHO yOBIBAIOINAsI TEOMETPUYECKAsl POTPECCHsl, TUHEHHBIN U SKCIIOHCHIIMAIBHEIN pocT, (hopMmyia
CJIOKHBIX MPOIIEHTOB, UMETh MPECTABICHUE O KOHCTAHTE;

HCIIONTH30BATh IIPOTPECCHH IJIS PEIICHHSI pealbHBIX 3a71a9 MPUKIIATHOTO XapaKTepa;

CBOOOTHO OTIEPHPOBATH TOHATHSIMU: MMOCIIEIOBATEIILHOCTD, CIIOCOOBI 3aaHus
MOCJICTOBATEIPHOCTEH, MOHOTOHHBIE M OlPAaHMYEHHBIC IOCJIEIOBATEIHHOCTH, IOHUMATh OCHOBBI
3apOXKJACHHUS MATEMAaTUYCCKOIO aHAJIN3a KaK aHaHn3a OCCKOHEUHO MaJIbIX;

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

CBOOOJIHO OICPUPOBATH MOHATHEM: (DYHKIIMS, HENPEPhIBHAS HA OTPE3KE, MPUMEHSATH CBOMCTBA
HENPEPBIBHBIX (DYHKIIHMIH JI PELIICHU 3a/1a4;

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

BBIYHCIISATH MPOU3BOHBIC CYMMBI, IIPOU3BEICHHUS, YaCTHOTO M KOMITO3UIINH JABYX (YHKIIUM, 3HATh
MIPOU3BOHBIC 3JICMCHTAPHBIX (DYHKITHIA;

WCTIONIb30BaTh T€OMETPHUECKUHN 1 (PU3UUECKU CMBICI IPOU3BOIHOM [Tl pelIeHus 3a/1a4.

MHoxecTBa 1 JIOTHKa:

CBOOOJIHO OTEPUPOBATH OHATUSIMH: MHOKECTBO, OTICpAI[MK HaJl MHO)KECTBAMU;

HCIIONIH30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapaT Ijis OMHCAHHUS pPEalbHBIX MPOIECCOB H
SIBIICHUH, TIPH PEIISHUN 32/1a4 U3 JPYTUX YIeOHBIX MPEIMETOB;

CBOOO/IHO OTIEpUPOBATh MOHATUSMU: ONpEJeNICHUe, TeopeMa, ypaBHEHUe- CIEACTBHE, CBOHCTBO
MaTeMaTU4IECKOTO OOBEKTA, TOKA3aTEIhCTBO, PABHOCHILHEIE YPAaBHEHHUS U HEPABCHCTRA.

K koHIly 0o0y4eHHs BO 2-M MOJYrOAMHM OOYYAIOIIUHACS TMOJYYHT CICIYIOIIUE MPEIMETHBIC
pe3ynbTaThl MO OTIENBHBIM TeMaM QeaepalibHONi pabodeil mporpaMMbl yueOHOTo Kypca «Anrebpa u
Ha4yaja MaTeMaTHYECKOrO aHAIIH3ay:

Yucaa ¥ BEIYUCICHUS:

CBOOOJIHO ONEPUPOBATh MOHATHAMM: HATypajbHOE M ILIEJI0€ YMCII0, MHOXKECTBA HATYPAJIbHBIX U
LEJIBbIX YUCEN, UCIOIb30BaTh NpU3HAKU JenumocTd Henbix uncena, HOJ nu HOK HaTypanbHBIX uncen s
pelieHus 3a7a4, MPUMEHSTh anropuT™ EBkina;

CBOOOJTHO OIEPHUPOBATH TMOHATHEM OCTaTKa IO MOJIYJIO, 3alMCHIBATh HATypaJdbHBIE UYWCIa B
Pa3TUIHBIX TTO3UITMOHHBIX CHCTEMAaX CUHCIICHUS;

CBOOOJ/IHO OIEPHUPOBATh MOHATUSMHU: KOMIUICKCHOE YHCIO W MHOXECTBO KOMIUIEKCHBIX YHCE,
MPEJICTABIATh KOMIUICKCHBIE YHUCIIAa B alreOpanveckodl W TPUTOHOMETPUYECKOW (opMe, BBITOIHATH
apudMeTUYECKUE ONepaIlii ¢ HUMH U H300pa)kaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHEHUS U HEPABEHCTBA!

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

OCYILIECTBJISTh OTOOpP KOpPHEW MNpH pPEIIeHWHd TPUTOHOMETPUYECKOI'O YpaBHEHHUS; CBOOOIHO

OIIE€pHUPOBATH MMOHATUEM TPUT'OHOMETPUUCCKOEC HEPABCHCTBO, IIPUMCHATH



HeoOxoanMbIe (GOPMYJIBI IS PEIICHUS] OCHOBHBIX THIIOB TPUTOHOMETPHUYECKHX HEPABEHCTB;

CBOOOJHO OMNEpPHPOBATh MOHITHUSAMH: CHCTEMa M COBOKYHNHOCTH YPaBHEHMH W HEPaBEHCTB,
PaBHOCHJIBHBIE CHUCTEMBI W CHCTEMBI-CIEJCTBHS, HAaXOAMTh PELICHUS CUCTEMBI W COBOKYIHOCTEH
panroOHaIbHBIX, HPPALMOHAIBHBIX, [I0KA3aTeIbHBIX U JIOrapu(MHUUECKIX YPABHEHUH 1 HEPABEHCTB;

pemaTb  palMOHANbHBIE,  HUPPALMOHAIBHBIE,  IOKa3aTelbHblE,  JOrapu@MUUECKue U
TPUTOHOMETPUUECKUE YPAaBHEHUSI U HEPABEHCTBA, COJACPIKALINE MOAYIN U MTapaMeTphl;

MPUMEHSTh TpadUuecKue METOIbl U pElIeHHS YpaBHEHHH M HEPaBEHCTB, a TaKkKe 3agad C
napameTpamu;

MOJICJINPOBAaTh peaJbHbIC CUTYyallUd Ha SI3bIKE aIreOpbl, COCTABIATH BBIPAKEHUS, YPaBHEHUS,
HEpaBEHCTBA U MX CHUCTEMBI IO YCIIOBUIO 3aJauH, HCCIIEAOBATh MOCTPOCHHBIE MOJIENIN C UCTIOBb30BAHUEM
amnmapara anreOpbl, HHTEPIPETHPOBATh MOyYSHHBINH Pe3ybTar.

OyHKINN U TpaduKu:

CTPOUTH I'padMKH KOMIIO3UINN (PYHKIHMHA C IOMOLIBIO JIEMEHTAPHOIO MCCIENOBAaHUS U CBOMCTB
KOMITO3UIIMHY JBYX (YHKIIHIA;

CTPOUTH TEOMETPHUECKIE 00pa3bl ypaBHEHUH M HEPABCHCTB Ha KOOPIUHATHON IIOCKOCTH;

CBOOOJHO ONEPHPOBATh MOHATHUAMH: TpapUKH TPUTOHOMETPUUYECKUX (YHKUUH;, HPUMEHATh
GYHKLIUM U1 MOACTUPOBAHUS U UCCIIEJOBAaHMUs PEaIbHBIX IPOLIECCOB.

Hauana maremarnueckoro aHaausa:

WCTIONB30BaTh MIPOU3BOIHYIO TS CCIIEIOBaHUs (PYHKIMH HA MOHOTOHHOCTD U 9KCTPEMYMBI;

HaXOIUTh HauOoJbIlIce ¥ HAUMEHbIIIee 3HaUeHNUsI (JYHKIMU HENPEPHIBHOM HA OTPE3KE;

HCTIOJIb30BaTh IPOU3BOAHYIO ISl HAXOXKICHHUS HAMITYUIIEr0 PELICHHUS B IPUKIIAIHBIX, B TOM YHCIIE
COLMANILHO-DKOHOMHYECKHUX, 3a/lauax, JUIsl ONpeJielieHHss CKOPOCTH M YCKOPEHHs Mpoliecca, 3alaHHOTO
(hopmyJioii nik rpaduKoMm;

CBOOOJHO OIEPHUPOBaTh IMOHATHSAMM: IEPBOOOpA3Hasi, ONpEACIEHHBIA HHTErpaj, HaxOIOUTh
nepBooOpa3HbIe AIEMEHTAPHBIX (PYHKINH M BRIYUCIATh HHTETpa 1o (popmyiie HetoTona-JleliOamIa;

HAXOJUTh IUIOIIA/IN TUIOCKUX QUTYD ¥ 0OBEMBI TEJ C MOMOIIBIO0 HHTETpaa;

UMEThb TMpPEJCTABICHHE O MAaTeMaTUYEeCKOM MOJICIMPOBAaHMM HA TPUMEpPE COCTaBIICHUS
nmud dhepeHInanbHBIX YpaBHEHHUIA,

pemaTh TNpUKIaAHBIE 33Aa4d, B TOM YHCJIE COLMAIBLHO-3KOHOMHYECKOr0 U (PU3MYECKOTrO
xapakTepa, CpeACTBaMH MaTeMaTHYECKOTO aHAIN3a.

[IpenMeTHBIe pe3ybTaTHl MO OTMENBHBEIM TeMaM ydeOHoro kKypca «l eomempusnyn. K xonmy 1
MIOJTYTOTNSL O0YUAIOIIHIACS HAYIUTCS:

CBO6OI[HO ONCpUpoBaTh OCHOBHBIMU IIOHATHUAMU CTCPECOMECTPUHN TIPpU PEIICHUM 3a1a4 U
IIPOBEICHUM MATEMAaTUUYECKUX PACCYXKICHHH;

MIPUMEHATH aKCHOMBI CTEPEOMETPHUH U CIISJICTBUS M3 HUX IPU PEUICHUN T€OMETPUICCKHX 3a/1a4;

KJIACCU(UIMPOBATh B3aUMHOE PACIIONIOKEHHE TIPAMBIX B TPOCTPAHCTBE, IIOCKOCTEH B
IIPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE;

CBO60)IHO OIEpHUPOBATH MMOHATUAMHU, CBA3AHHBIMU C YIJIaMU B IIPOCTPAHCTBE: MCXKIY IIPSAMBIMU B
MPOCTPAHCTBE, MEXY NPAMOHN U TNIOCKOCTHIO;

CBOOOJIHO OTIEPUPOBATH OHATUSAMH, CBI3aHHBIMH C MHOTOTPaHHUKAMU;

cBOOO/IHO pacTio3HaBaTh OCHOBHBIE BHIbI MHOTOTPAHHUKOB (TIPHU3Ma, MHPaMH/IA, IPSIMOYT OJIbHBIIH
napajuieenunen, Kyo);

KJIACCU(UIMPOBATh MHOTOTPAHHUKH, BHIOMpAas OCHOBAaHUS IS KiacCU(UKAIMU; CBOOOJHO
ONEPUPOBATH MOHITUSIMH, CBSI3aHHBIMU C CEUEHUEM MHOTOT'PAHHUKOB IJIOCKOCTBIO;

BBITIOJIHSTH TTapaJUIEbHOE, ICHTPATBHOE K OPTOTOHAILHOE MTPOSKTHPOBaHKE (PUTYD Ha IIOCKOCTh,

BBITIOJTHATH N300pakeHns (GUTYp Ha TIOCKOCTH;
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CTPOUThH CEUYEHHUS] MHOTOI'PDAaHHUKOB Pa3lIWYHbIMU METOJaMHM, BBIIOJHSTH (BBIHOCHBIE) IJIOCKUE
YepTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y;

BBIYUCIISITH TUIONIAAN MIOBEPXHOCTEH MHOTOTPaHHUKOB (TIpU3Ma, THpaMua), FTeOMETPUYECKHUX Tell
¢ IpuMeHeHneM (HopMyIT;

CBOOOJHO OINEpUPOBaTh MOHATUSIMH: CHUMMETPHS B NPOCTPAHCTBE, LIEHTP, OCb M IIOCKOCTh
CUMMETPUH, LEHTP, OCh U INIOCKOCTh CHMMETPHHU (GUTYPHI;

CBOOOJHO  OMNEpUpPOBATh  MOHSATHAMH, COOTBETCTBYIOIIMMH  BEKTOpaM M KOOpAWHATAM B
IIPOCTPAHCTBE;

BBINOJIHATH JEHCTBUS HaJl BEKTOPAMU;

pemaTh 3a1a4M Ha JOKa3aTeJIbCTBO MaTEMAaTHYECKUX OTHOIIEHUH U HAXOKIEHHE T€OMETPUUECKUX
BEJIMYNH, TPUMEHSS1 U3BECTHBIE METO/IbI IPU PELLIEHUN MaTeMaTHYECKHX 3a/1a4 IOBBIIIEHHOTO U BEICOKOTO
YPOBHS CJIOKHOCTH;

[IPUMEHSTh NPOCTEHIINE NPOrPaMMHBIE CPEICTBA U JIEKTPOHHO- KOMMYHUKAIIMOHHBIE CUCTEMBI
MIPU pPEelIEeHUH CTEPEOMETPHUUECKUX 3a/1a4;

W3BJICKaTh, IPEOOPa30OBbIBATh M HHTEPIPETHPOBATH  WHPOPMALUIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUIypax, IPEACTAaBICHHYIO Ha YePTEXaxX U PUCYHKAX;

MIPUMEHSTH [T0JTyYeHHBIC 3HAHUS Ha IIPAKTHKE: CPAaBHUBATh U AHAJTU3UPOBATH PEaIbHbIC CUTYALNH,
IMPUMCHATh HU3YYCHHBIC IOHATHUA B IPOLCCCC ITOUCKa PCHICHHUA MAaTCMAaTH4YCCKH C(l)OpMy.IIHpOBElHHOfI
HpO6HCMI)I, MOACIUPOBATE p€aIbHBIC CUTYAallU Ha SA3BIKEC TCOMETPUH, UCCIICA0BATh TIOCTPOCHHBIC MOJCIIN
C HCIOJb30BAaHUEM I'€OMETPUYECKUX MOHATHHA M TEopeM, almapara aareOpel, pelaTh MPaKTUYeCKue
3a[a4u, CBA3aHHBIC C HAXOXICHUEM IT'€OMETPUYECKUX BEJINYNH;

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

K xoHIty 2 momyroans 00yJaronuiicss HayqIuTcs:

CBOOOJHO ONEpPUPOBaTH IOHATHAMH, CBSI3aHHBIMH C LMIMHOPUYECKOM, KOHMYECKOH U
chepruecKOi MOBEPXHOCTAMH, O0BACHATH CITOCOOBI TIOTYUYCHHUS;

OIIEPUPOBATh TOHSATHSMH, CBSI3AHHBIMU C TEIaMHU BPALICHUS: HWIMHAPOM, KOHYycOM, cepor u
I1apoM;

pacno3HaBaTh Teja BpalleHus (LIHHIP, KOHYC, cdepa U map) U 00bIACHATh COCOOBI TTOITYyYEHHS
TeJ BpAIICHHUS;

KJ1accu(UIMPOBATh B3aUMHOE PACTIONIOKEHHE Cephl U INIOCKOCTH;

BBIYUCIISTh BEJIMYMHBI 3JEMEHTOB MHOI'OIPDAaHHUKOB M TeJl BpalleHHs, OOBEMBI M IUIOIAAN
MOBEPXHOCTEH MHOTOTPaHHUKOB U TEJ BPALICHUS, FTEOMETPUUYECKHX TEJI C IPUMEHEHNEM (popmy;

CBO6OI[HO OINICpUPOBATL IMOHATUAMHU, CBA3AHHBIMU C KOM6I/IHaHI/I$IMI/I TSI BpallCHUud U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BOIUCAHHBIN B chepy M OMHCaHHBIH 0KOJIO cdepsl, cdepa, BIUCaHHAS B
MHOTOT'PaHHHUK WJIU TEJIO BPAILLCHHUS;

BBIYUCIISITH COOTHOILIECHHS MEKAY IJIOLIASIMA IOBEPXHOCTEH 1 00BEMaMH MOTOOHBIX TeEl;

n300paxkaTb M3ydaeMble (QUTYPbHI, BBHINOJHATH (BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PHCYHKOB
MPOCTHIX 00BEMHBIX QUTYP: BHJ] CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUSI TEJI BPAIICHUS;

W3BJIEKaTh, HHTEPIIPETUPOBATH U NPEOOPa30BbIBATh HHPOPMALIUIO GUTypax, NPEACTABICHHYIO Ha
yepTexax O MPOCTPAHCTBEHHBIX TEOMETPUUECKUX U PUCYHKAX;

cBOOO/IHO OTNIEPHUPOBATH TIOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJIHATE OII€palliyi HaJl BEKTOpaMU,

3aJ1aBaTh MJIOCKOCTh YPaBHEHHEM B IEKapTOBOM CHCTEME KOOPIUHAT;

pemaTte reoOMETPUUYECKUE 3aJjaud Ha BBIYMCIEHHUE YIVIOB MEXAY MHPSIMBIMH U IJIOCKOCTSIMH,
BBIYUCJICHHEC paCCTOSIHI/Iﬁ OT TOYKH 0 IUIOCKOCTH, B LCJIOM, Ha MPUMECHCHUEC BEKTOPHO-KOOPANHATHOTO

MeTO/Ia TP PELICHUH;
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cBOOO/IHO OTIEPUPOBATH TTOHATUSIMH, CBSI3aHHBIMU C JIBUKEHHEM B ITPOCTPAHCTBE, 3HATH CBOICTBA
JIBIDKCHUI,

BBITIOJHATh M300pa)KCHUSI MHOTOTPAHHUKOM M TEJ BpAIICHHS P MapajUIe]bHOM IEPEeHOCE,
[EHTPATbHONH CHMMETPHH, 3€PKANBHON CHMMETPHUH, TPH MOBOPOTE BOKPYT TMPSIMOH, MpeoOpa3oBaHUS
oI00us;

CTPOUTHh CEUYCHHMS MHOTOTPAHHUKOB W TEJ BpAIICHUSA: CEUYCHUS IWIMHApA (MapaJUieibHO U
MIEPIICHUKYJISIPHO OCH), CEUYCHHUs KOHYyca (MapajuieIbHOE OCHOBAaHUIO M TPOXOJIAIICE Yepe3 BEPIIUHY),
CEYeHHS 1Iapa;

WCTIONB30BaTh  METOABl TOCTPOEHHUS CEYEHWi: METOZ CIIeZIOB, METOJ] BHYTPEHHETO
MIPOCKTUPOBAHHUS, METO/I IIEPEHOCA CEKYIIEH TIOCKOCTH;

JIOKa3bIBaTh TCOMETPUUECKUE YTBEPKIACHMUS;

MIPUMEHATH TeoMeTpHyYecKue (haKThI IS PELISHHS CTEPEOMETPUIECKUX 3a/1a, TPEATIOIarafoIInX
HECKOJIBKO IIIar0B PEIEeHIs], €CIIH yCIIOBHSI IPUMEHEHHUST 33/IaHbl B IBHOH W HESIBHOU (hopme;

pemiaTh 3a/1a4u Ha JOKa3aTeIhCTBO MATEMAaTUICCKUX OTHOIIEHUH M HAXOXKJICHUE TEOMETPUICCKUX
BEJIMYUH;

MIPUMEHATH MMPOTPaMMHBIE CPEACTBA M AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI TIPU PEIIEHUN
CTEepEeOMETPHYECKUX 3a/1aY;

MNPUMCHATH IIOJTYYCHHBIC 3HaHWA Ha IPAKTUKE: CpaBHUBATH, AHAJIM3HUPOBATL W OLCHUBATH
pCaJIbHBIC CUTYyalluH, IPUMCHATh U3YUCHHBIC ITOHATUA, TCOPEMEI, CBOMCTBA B IMpoHeCcCe MOMCKa pCUICHUA
MaTeMaTH4ecKd  C(OPMyIMpPOBaHHOW  TPOOJIEMBI, MOACTHPOBATH pEATbHBIE CHUTYaIlMH Ha S3bIKE
TEOMETPHH, UCCIISIIOBATH MOCTPOSHHBIE MOJICIH C HCIIOJIb30BaHUEM T€OMETPUIECKIX MOHATHN U TEOPEM,
amnmapara anreOphl, pelaTh MPAaKTHUSCKUE 33/Ja41, CBSI3aHHBIC C HAX0XKICHUEM T€OMETPHUUCCKHUX BEITHMYNH;

HUMETL NPCACTABICHUA 06 OCHOBHBIX JTallaX pasBUTUA T'COMETPUU KakK COCTaBHOM YacTH
(dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHH.

[IpenmerHble pe3ynbTaThl MO OTHCIBHBIM TeMaMm ydeOHOro paszzuena «Bepoamnocms u
cmamucmuxay. K xoniy 1 monyroaust 00y4aroniuics HayudnuTcs:

CBOOOJ/IHO OIEpPUPOBATH MOHATUSAMU: Tpad, TUIOCKUH Tpad, CBA3HBIA rpad, myTh B rpade, Ienb,
LUK, JEPEBO, CTENEHb BEPIIHUHBI, JEPEBO CIYYailHOIO SKCIIEPUMEHTA;

CBOOOJIHO ONEpPUPOBATH TOHATUSMH: CIy4YalHBIH SKCIEPUMEHT (OMBIT), CIydaliHOE COOBITHE,
3JIEeMEHTapHOE CiIydaiiHoe cOObITHE (3JE€MEHTAPHBII MCXO/) CIy4aifHOTO OIbITa, HAXOJUTh BEPOATHOCTH
COOBITHI B OIBITaX C PABHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;

HaXoIuTh U (HOPMYIHUPOBATh COOBITHSA: NEepeceueHue, O0beANHEHNE TAaHHBIX COOBITHI, cOOBITHE,
MIPOTUBOIIOJIOKHOE JAHHOMY, UCTIOIB30BaTh AUarpaMMbl Jiliepa, KOOPIAWHATHYIO MPSIMYIO ISl PeIIeHUs
3aj1a4, MOJIb30BaThC (POPMYIION CIIOKEHHUSI BEPOSTHOCTEH ISl BEPOSTHOCTEH JBYX M TPEX CIy4alHBIX
COOBITHIA;

ONEpUPOBaTh MOHATHAMHU: YCIOBHAs BEPOATHOCTb, YMHOXXEHHE BEpOSATHOCTEH, HE3aBHCHMBIC
COOBITHSI, JIEPEBO CIyYAWHOTO JKCIEPHUMEHTA, HAXOJHMTh BEPOSITHOCTH COOBITHI C MOMOIIBIO MpaBHiia
YMHOXEHHMSI, JepeBa CIydaiiHOTO OIbITa, UCIIOJIb30BaTh (POPMYJIy HOIHON BeposTHOCTH, hopmyiy Baiteca
NpY PELICHUH 3a]ad, ONPeessiTh He3aBUCUMOCTb COOBITHH 1O (OpMyJIe U [0 OpraHU3aluy CIIy4aiHOTO
9KCIIEPUMEHTAa;

MPUMEHSTh W3yYeHHbIE KOMOMHATOPHBIC (QOPMYIBI JUIs MEPEUHCICHUS DIIEMEHTOB MHOXECTB,
JJIEMEHTAPHBIX COOBITUH CITy4alfHOTO OMBITA, PENICHHUS 3a/1a4 110 TEOPUHU BEPOSTHOCTEH;

CBOOOJIHO ONEpPUPOBATH MOHATHUAMU: OMHAPHBIN CITy4ailHBIN ONBIT (MCTIBITAHUE), YCIIEX U HEY1aua,
HE3aBUCHUMBIE MCIBITAHUS, CEPUS UCTIBITAHUH, HAXOAUTH BEPOSITHOCTU COOBITHIA: B CEPUU MCHBITAHUH /10
MEPBOTO yCIexa, B CEpUM MCIBITaHWN bepHymmm, B OMbBITE, CBA3aHHOM CO CIIy4ailHBIM BBIOOPOM U3
KOHEYHOU COBOKYIIHOCTH;
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CBOOOIHO ONEpPHUPOBATH IOHATHUAMM: CIy4daiiHas BEJIMYHMHA, paclpeleieHHe BEpOSTHOCTEH,
auarpamMma  pacupenerieHus, OuHapHas cllydyaifHasi BeJIMYMHA, T'€OMETpPHYECKOe, OWHOMHAIBHOE
pacrpeeneHue.

K xoHIty 2 momyroaust 00yqaroniuiicss HayqIuTCs:

OIIEpHPOBATH MOHATUSIMH: COBMECTHOE PacIIpe/ie]IeHUe ABYX CIyYailHbIX BEJIHMYHH, HCIIOJIE30BATh
TaOJIMILy COBMECTHOTO paclpeesiCHHs IBYX CIIyYailHbIX BEJIMYHH JUIS BBIICTICHUS pacpeieICHuUs KaK 101
BEJIMYMHBI, ONPeIeTICHNs] He3aBUCUMOCTH CITyYaiHbIX BEJMYHUH;

CBOOOIHO OIEPUPOBATH IOHATHEM MATEMaTHYeCKOTO OXHUIAHUS CIydalHOW BEIMYUHEI
(pactipesenenus), MPUMEHATH CBOMCTBAa MaTEMAaTHYECKOTO OXKUIAHMS MTPU PELICHUH 3a/1ad, BBIYHCIATH
MaTeMaTH4YecKoe OKuAaHHe OWHOMHAIBLHOTO M T€OMETPUYECKOro pacipeeseHN;

CBOOOJTHO OTIEPUPOBATh MOHATUAMHU: JUCTIEPCHUS, CTAHAAPTHOE OTKIIOHEHHE CITy4aifHON BEIMUKHBI,
NPUMEHSTH CBOHCTBA ANCTIEPCHH CITyJailiHOM BEIIMYHMHBI (pacTpeaeIeH s ) TP peeHNH 3a/1a4, BEIYUCIATh
JMCIEPCHIO M CTaHIapPTHOE OTKJIOHEHHE TeOMETPUIECKOTO U OMHOMHUAIBHOTO PACTIpE/IeTICHUIH;

BBIUUCIISITH BEIOOPOYHBIE XapaKTEPUCTUKU 1O JAHHOW BHIOOPKE M OLIEHHBATH XapaKTEPUCTHKH
TeHEepaIbHOM COBOKYMHOCTH JAaHHBIX 110 BBIOOPOYHBIM XapakTepucTHKaM. OleHnBaTh BEPOATHOCTU
COOBITHIT H  TPOBEPSATh TNPOCTEHINNE CTATUCTHYECKHE THUIOTE3bl, MONB3YSICh H3Y4YCHHBIMHU
pacnpeneneHUsIMH.

1.2.4. B pe3ynbrate OCBOCHUS YyYeOHOW JUCIMILIMHBI OOydYaromIuecs JO0/DKHBI OBJIAACTh
CJICAYIOIIKMMH OOLIMMHU U MPO(ECCHOHATBHBIMI KOMIIETCHIUAMHU:

OK 02. Hcrmonb30BaTh COBpeMEHHBIC CPENICTBA MOWCKA, aHAJIM3a U UHTEPIIPETallui WHPOPMAITIH
1 MH(OPMAIIMOHHBIC TEXHOJIOTHH TS BBITIOTHEHUS 3a/1a4 IPOPECCUOHAILHON IS TETLHOCTH

IIK 1.4. Ocy1iecTBIsATh pacueThl C MOTPESOUTEISIMU 3a MPEIOCTABICHHBIC YCIYTH.

OpuenTanus Ha Oyaynryro npoeCCHOHAIBHYIO ACSITEIBHOCTh 00ECIICUNBACTCS BEIOOPOM
TEM TEMAaTHYeCKOTo IUIaHa Kypca, BBIOOPOM METOJIOB TPENOJaBaHUs U OICHKH DPE3yJbTaTOB
OCBOCHHS KypCa, BKIIOYAKOIIUX (OPMHUPOBAHUE M OILEHKY MPAKTHUYECKOTO OIbITa MPUMEHEHHS
3HAHUH W HaBBIKOB B YUYCOHBIX, YUCOHO-NIPOCKTHBIX W COLMAIBHO-TIPOCKTHBIX CHTYaIUIX
Oynyiieit mpodeccuoHaNbHON AESITENFHOCTH.

2. TEMATUYECKOE ILUIAHUPOBAHUE W COJEPXAHUE YYEBHOM
T CHUILIMHBI (KYPCA)

2.1. O0beM yueOHOH JucHMIIMHBI (Kypca) U BUABI Y4e0HO0# padoThI
2.1.1 O6bem y4eOHOM TUCHUILIMHBI M BHbI y4eOHOH padoThl (04HOM (popma)

Bun yuebHoit paboThl KomnmnuaectBo yacos
O6beM yueOHOM paboTHI (BCETO) 232
O6beM yueOHOU paboThl OOydYarOmUXCS BO B3aUMOJEUCTBUU C 232

npenojaaBaTeseM (BCero)

B TOM YHCIJIC:

JIEKIUU 116
MPAKTHYECKHE 3aHTUS (CEeMUHApBI, 1a00paTOPHbIE 3aHITHS) 116
nabopaTopHbie paboOThI He npenycmotpeno
WNHauBuyaIbHBIA TPOEKT He mpeaycmotrpen
CamocrositenpHas paboTta oOydarorierocs (Bcero) He mpenycmotpeno
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IIpoMexyTouHas aTTecTalus ‘ OK3aMeH

2.1.2. O0bem y4eOHOM AUCHHUILVINHBI U BUIbI y4eOHOH padoTsl (3a0uHasi popma)

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

npenojiaBaresieM (BCero)

B TOM YHCIJIC:

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

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

C0OO0.01.04 MaTemaTuka

HaunmenoBanue
pa3esioB U TeM

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

Pasnea 1. Anredpa u HayaIa MaTEeMATHYECKOI0 AaHAIU3A

Tema 1. Uncia n
BBLIYHCJICHHUS

Coaep:kaHue TeOpeTUYECKUX 3AHATHIA:

ParonansHblie uncina. OOBIKHOBEHHBIE U ICCSTUYHBIE APOOH, IPOLIEHTHI, OECKOHEUHbIE
nepuoguueckue 1poou. Ilpumenenune 1pobei 1 MPOLEHTOB IS PEIIeHUS IPUKIaTHBIX
3ajia4 U3 pa3IMuHbIX OTpacieil 3HaHUI U peabHOU KU3HHU.

JelicTBuTenpHbIe Ynca. ParmoHansHbIe M HppaloHaIbHbIE YucTa. ApudmMeTnueckue
ONepaluy C JeHCTBUTEIBHBIMH 4YHcIaMH. MoIyib NeHCTBUTENBHOIO YHCIA U €ro
cBoiicTBa. [TpuGnmkE€HHBIE BRIYHCICHUS, NMPaBWiIa OKPYTJICHUS, NPUKHIKA U OLIEHKA
pe3ynbTara BEIYMCICHUM.

Cremnenp ¢ uLenbIM IoKa3zareiaeMmM. buHoM Hprorona. Mcrmonb3oBaHue IOAXOASAIIEH
(GopMBI 3amuCH JCHCTBUTENBHBIX YHCEN ISl pEHICHHS MpPaKTUIEeCKUX 3aaad |
MpeICTaBICHUS TaHHBIX.

ApudmMeTnueckuii KOpeHs HATYPAILHOW CTETICHH U €r0 CBOMCTBA.

CremneHb ¢ palMoHAIBHBIM MMOKa3aTeleM M e€ CBOWMCTBA, CTENEHb C JACWCTBUTEIHHBIM
TIOKa3aTeseM.

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

APKKOCHHYC M @PKTAHT€HC YHCIOBOTO apTyMEHTA.

Hatypansable u nensie yncna. [IpuMeHeHHe NPHU3HAKOB AETMMOCTH LEJNbIX YHCET,
HanOopIHi 001muil nenmutens (nanee - HOJI) u HanMeHsbIIee oO1ee kpaTHOe (anee -
HOK), ocTaTkoB 1mo Moy:r0, anroputma EBkinaa uis perreHus 3a1a4 B IENbIX Yhclax.
KommnekcHple umcna. AnreOpawueckas W TPUTOHOMETpUYECKas (HOPMBI 3arucH
KOMIUIEKCHOTO 4YHCia. ApupMeTHYeCKHe OIepanud C KOMIUIGKCHBIMH YHCIIaMU.
N3o0pakeHne KOMIUIEKCHBIX YMCEN HAa KOOPJIUHATHOM miockocTu. Popmyna Myaspa.
KopHu n-oii crenenn u3 KoMIUIEKCHOTrO yncna. [IpuMeHeHre KOMIUIEKCHBIX YUCEN IS
pemeHust GU3NIECKUX ¥ TEOMETPHUUECKUX 3a1ad.

Hatypansaple u nenbie uncna. [IpuMeHeHHe NMPU3HAKOB JACITMMOCTH ILEJNBIX YHCET,
HanOonpImid o0uuit nenurens (nanee - HOJl) u HanMmenbiee obmiee kpaTHoe (janee -
HOK), ocTaTkoB 1o Moay:ro, anroputMa EBkinaa i pemeHus 3a1ad B MeJbIX YUCIaX.
KommnekcHsle uymcna. Anrebpamdeckass W TPUTOHOMETpHUYECKas (OPMBI 3amvcH
KOMIUIEKCHOTO 4YHcia. ApupMeTHdecKre OIepandyd C KOMIUIEKCHBIMH YHCIIaMU.
M300pakeHe KOMIDIEKCHBIX YHCe] Ha KOOPAWHATHOW 1utockoctH. Popmyna Myaspa.
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KOpHI/I N-0ii CTEIEHM U3 KOMIUICKCHOTO YMCIIa. HpI/IMeHCHI/Ie KOMINICKCHBIX YHUCCJI IJIA
peuICHUsA (I)I/I3I/I‘ICCKI/IX U reOMCTPHUUICCKHUX 3a4a4.

ConepxaHue MPaKTHYECKHX 3aHATHI:

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

Pewenre 3aga4 ¢ Mcoap30BaHUEM JOJIEH M MPOLIEHTOB. PellieHne 3a1a4 Ha CIIOKHBIE
TIPOLICHTHI.

Brrancnenue norapudmos. [IpeoOpazoBanre BEIpaXEHHUH, COAEPIKAIINX JOTapH(pMEL.
Brruncenue creneneii u kopaeid. [Ipeodpa3oBanue BEIpaKeHUH, COASPKALTIX CTETICHH

1 KOPHH.
Tema 2. DyHKUHHU U ConepaxaHue TeopeTHYeCKHX 3aHATHIA:
rpapuku @ynxnus, cnocoOs! 3amanns GpyHknun. B3anMHO oOparHbie ¢yHKIMN. KoMmosuims

¢yaxunit. ['paduk pyHKINH. DIeMeHTapHBIE TPeoOpa3oBaHus TpaduKOB () YHKITHHA.
Obnacte ompeAencHUS © MHOXKECTBO 3HaueHWH QyHKIuH. Hymm QyHKINH.
[MpomexyTkn 3HaKomoctosiHcTBa. U&THhIe M HeuéTHble (yHkumu. [lepmoanueckue
¢ynkiun. [IpoMEeKYTKM MOHOTOHHOCTH (QYHKIMH. MAaKCUMyMbl W MHHUMYMBI
¢ynkiun. Hanbosplee 1 HanMeHblIee 3Ha4eHUsT QYHKIMN Ha TIPOMEKYTKE.
JluneliHas, KBajgpaTHuHas ©  JpoOHO-THMHEHHas  QyHKIMH.  DIeMeHTapHOe
HCCIIeIOBAaHHUE U IOCTPOSHUE UX IpadHKOB.

CrenenHas (QyHKIMS ¢ HATYpaJIbHBIM U LIEJbIM TOKa3atesneM. EE cBolicTBa u rpaduk.
CpoiictBa u Tpaduk KOpHS n-off CTENEeHH KaK (YHKOHH OOpaTHOW CTENCHH C
HaTypaJIbHBIM [OKa3aTeJIeM.

[NoxkazatenpHas u jorapudmMudeckast QyHKINH, X CBOUCTBA U IpaduKy.
Hcnonp3oBanue rpadukoB GYHKIMH U PEIICHHUS YPaBHEHHUH.

Tpuronomerpuueckass OKpYKHOCTb, OIPEAEICHHE TPUTOHOMETPUYIECKUX (DYHKIUH
YHCIIOBOTO apryMEeHTa.

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

I'padmk xomnozunun yunkuuit. [eomerprueckue oOpa3sl ypaBHEHHUI U HEPABEHCTB HA
KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpuueckne GpyHKINH, X CBOMCTBA U rPadHKH.

I'paduueckre MeTonsl pelmieHHss ypaBHEHHWI M HEpaBeHCTB. | paduueckne MeTOIbI
peleHus 3a71a4 ¢ mapaMeTpaMu.

Hcnons3oBanne  rpagukoB  GYHKOMH AL WMCCIENOBAHUS  TNPOLECCOB H
3aBUCHMOCTEH, KOTOpbIE BO3HHMKAIOT IIPH PEIICHWH 3aJad W3 JAPYrUX Y4eOHBIX
MIPEAMETOB U peallbHOM )KU3HHU.

Coaep:kanue NPaKTHYECKUX 3aHATHIA:

UccrenoBanne NUHEWHOW, KBaapaTUYHOW (QYHKIMH ¥ (GYHKOUH 0OpaTHOU
nponopunoHanbHOCTH. [locTpoeHne n uteHne rpaguKoB QyHKIUH.

Hccnenosanue CTENICHHOH, NIOKa3aTeNbHOM, sorapu(pMUIeCKOm u
TpuronoMerpuueckux Gynkuuii. [Tocrpoenue u urenue rpagukoB QyHKIHIA.

Tema 3. YpaBHenusi u | Coepixxanue TeopeTHYeCKHX 3aHATHIA:

HEepaBeHCTBa ToxgecTBa M TOXIECTBEHHBIE NpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb ypaBHEHUS.
PaBHOCHIIBHBIE ypaBHEHHMS U YypaBHEHHsI-CIeACTBHA. HepaBeHcTBO, pelieHue
HEPaBEHCTBA.

OCHOBHBIE METOIBl pEIICHHUS IEeNBIX W JPOOHO-PAllMOHATBHBIX YpPaBHEHUH U
HepaBeHCTB. MHOTIOWIEHBI OT OJHOM IepeMeHHOM. JleleHue MHOrouJieHa Ha MHOTOUJIeH
¢ octatkoM. Teopema besy. MHoroumeHsl ¢ meipIMu KoddpdunueHTamMu. Teopema
Buera.

[IpeoOpa3oBaHus YUCITOBBIX BEIPAXKEHHUH, COJCPIKAIINX CTCIICHH U KOPHH.
Hppannonaneueie ypaBHeHHs. OCHOBHBIE METOABI PEIICHUS HPPAIMOHATBHBIX
YpaBHEHUH.

[Toxa3zaTenpHble ypaBHeHH. OCHOBHBIE METOBI PEIICHNUS IOKA3aTEIFHBIX YPAaBHEHHH.
[Ipeobpa3oBanue BEIpaKEHUH, CONEPIKAIIUX JTOTAPH(MBL.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METOABI PEIICHUS JIOTApUPMUIECKUX
YpaBHEHUH.

OcHOBHBIE TpUTOHOMETpUUeckue (opmynbl. [IpeoOpazoBaHHe TPUTOHOMETPHICCKHX
BbIpakeHUH. PellieHue TpUroHoMeTpu4ecKix ypaBHEHUH.

Pemenne cucteM JNMHEMHBIX ypaBHEHHW. MaTpuia CUCTEMBI JTHHEHHBIX ypaBHEHUH.
Onpenenurens MaTpULbl 2X2, €ro réOMETPUUECKUI CMBICT M CBOWCTBA, BHIYMCICHUE
€ro 3HayeHHs,, NPUMEHEHHE OMNpPENEeNUTENs] sl PEIIEHUS CUCTEMbl JIMHEHHBIX
YpaBHEHUH.
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Pemenne mnpuknagHeIXx 3agad € [OMOINBIO CHUCTEMBI JIMHEMHBIX ypaBHEHMH.
HccnenoBaHue NOCTPOSHHOM MOJIENIN C MOMOILBIO MaTPHIL U ONpeJeTUTeneH.
ITocTpoeHne MaTeMaTHUECKUX MOJENEH peaabHON CUTYaluH ¢ IOMOIIBIO YPaBHEHUH U
HepaBeHCTB. IIpuMeHeHne ypaBHEHHH U HEPaBEHCTB K PELICHHUI0 MaTeMaTHYECKHX
3aja4 1 3a/1a4 U3 pa3IMYHbIX 00JacTel HayKH U pealbHON JKU3HH.

CucteMa M COBOKYNHOCTb YypaBHEHUIl U HepaBeHCTB. PaBHOCUIBHBIE CHCTEMBI U
CHCTEMBI-CIIE/ICTBHS. PaBHOCHIIBHBIC HEPABEHCTBA.

OT100p KOpHEH TPUTOHOMETPHUYECKUX YPABHEHUH C MOMOIIHI0 TPHUTOHOMETPHICCKOMH
OKPY’KHOCTH. PelieHne TpUroHoMeTpryeCcKuX HEPaBEeHCTB.

OCHOBHBIE METOABI PEHICHHUsS MOKa3aTEIbHBIX W JIOTAPH(PMUUECKUX HEPABEHCTB.
OCHOBHBIE METOABI PELICHNUS UPPAOHATIBHBIX HEPABEHCTB.

OCHOBHBIE ~ METOABI  pEIICHHA CHCTEM W  COBOKYNHOCTEH  palMOHAJIBHBIX,
UppaLOHAIBHBIX, TOKA3aTEIbHBIX U JIOrapu(MUYECKUX ypaBHEHHH.

YpaBHEHUsI, HEpaBEHCTBA U CUCTEMBI C ITapaMeTpaMH.

IIpuMeHeHHE ypaBHEHUH, CCTEM U HEPaBEHCTB K PEIEHHI0 MaTeMaTHYeCKHUX 3a7a4 U
3aj1a4 U3 pa3IM4YHbIX 00JacTell HAYKH U peasIbHOM )KU3HHU, HHTEPIIPETAINS IOy YESHHBIX
pe3yIbTaToB.

CucreMa M COBOKYMHOCTh YpPaBHEHHM W HEpaBeHCTB. PaBHOCHIIbHBIE CUCTEMBI U
CHCTEMBI-CIIe/ICTBHS. PaBHOCHIIbHBIC HEPABEHCTBA.

Ot16op KOpHEIl TPUTOHOMETPHUUYECKHX yPaBHEHHH C ITOMOIIBIO TPUTOHOMETPHUYECKOM
OKPYKHOCTH. PellieHne TpuroHoMeTprHIecKHX HEPaBEHCTB.

OCHOBHBIE METOABI PEHICHHUs IOKa3aTEIbHBIX W JIOTAPH(PMUUECKHX HEPaBEHCTB.
OCHOBHBIE METOABI PELICHHUS UPPAIOHATIBHBIX HEPABEHCTB.

OCHOBHEIE MCTObI peuieHus CUCTCM u COBOKyHHOCTeI‘/II palOHAJIbHBIX,
UpPaLUOHAJIbHBIX, TOKA3aTEIbHBIX U JIOrapu(hMHUUECKUX YPAaBHEHHH.

ypaBHeHHﬂ, HCPABCHCTBA U CUCTEMEI C TapaMETpaMu.

HpI/IMeHeHI/Ie ypaBHeHHﬁ, CHUCTEM U HCPABCHCTB K PCIICHUIO MATCMATUYCCKUX 3a1a4 U
3aj1a4 U3 pa3IM4YHbIX 00JacTell HAYKH U pealibHOM )KU3HH, HHTEPIIPETALUs NOITyUYSHHBIX
pE3yNbTATOB.

Copep:xaHue NPAKTHYECKUX 3aHATHII:

Pemenne anrebpanmdeckux ypaBHEHUH ¢ OTHOH HEH3BECTHOM.

Pemenne nmokazaTenbHBIX M JIOTapU(PMUIECKIX YPaBHEHHH.

Pemenne anreOpandecknx HEPABEHCTB ¢ OJHON HEU3BECTHOH METOIOM MHTEPBAJIOB.
Pemenne nmokaszaTenbHBIX M JIOTapUPMUIECKIX HEPABEHCTB.

N3o6pakeHne yrioB Ha eIMHNYHON OKPY>KHOCTH. BbIuncienne cHHycoB, KOCHHYCOB,
TaHM€HCOB U KOTAHT€HCOB YIJIOB € IOMOIIBI0 €IUHUYHON OKPYKHOCTH.
[Ipeobpa3oBaHne TPUTOHOMETPUIECKHUX BBIPAXKECHUI.

Pemienue TpUroHOMETpUYECKUX YPAaBHEHUI U HEPABEHCTB.

Pemenue cucreM JIMHENHBIX ypaBHEHUH € IBYMS U TPEMS HEU3BECTHBIMU. PerieHue
CUCTEM HEJIMHEIHBIX YPAaBHEHUMN.

Pewienue cucreM HEPaBEHCTB € OJIHOM HEU3BECTHOM.

Tema 4. Hauana
MAaTEMaTHYEeCKOI0
aHaJHM3a

Copep:xaHue TeopeTHYECKHUX 3AHATHIA:

[MocnenoBarenpHOCTH,  CMOCOOBI  3ajaHMs  TmocjejoBaTenbHOcTed.  Merton
MaTeMaTH4ecKod WHAYKIHH. MOHOTOHHBIE M OTpaHWYEHHBIE MOCIIEA0BATEILHOCTH.
Hcropust BOSHUKHOBEHHSI MaTEMaTHYECKOTO aHaJIN3a KaK aHali3a OECKOHEYHO MaJlbIX.
Apudmernyeckass ¥ TeOMETpHUYEcKas TNporpeccuu. beckoHeyHO yObIBaromiast
reomerpuueckas nporpeccus. CymMma OECKOHEYHO YOBIBAIOIIEH T'eOMETPHUYECKOM
nporpeccuu. JInHEeHHbIA U 3KCIOHEHUIHANbHBIN pocT. Yncino e. @opmysia cIoKHBIX
MIPOIIEHTOB. Vcronp30BaHNe MPOTPECCHH IS PELICHUS PeaibHBIX 3a/1ad MPHUKIATHOTO
Xapakrepa.

HenpepeiBable ¢yHKIMM W ux cBoiictBa. Touku paspsiBa. ACHMITOTHI IpaduKOB
¢yakunii. CBoiicTBa (YHKIMII HENPEepBIBHEIX Ha OTpe3ke. MeToa MHTEpBajoOB LI
pemeHust HepaBeHCTB. IIpUMeHeHne CBOICTB HENPEepHIBHBIX (YHKUIUH I PELIeHUS
3azad.

IlepBast u BrOpas mnpousBoAHble QYHKIMU. OnpeneseHHe, TI'€OMETPUYECKHH |
(U3MYECKNI CMBICI IPOU3BOTHOM. Y paBHEHHE KacaTeIbHON K rpaduKy QYHKIIHH.
[IpousBosHble 3neMeHTapHBIX (QyHKOMA. [Ipom3BogHas CymMMBbl, NPOU3BEICHHMS,
YaCTHOTO ¥ KOMITO3HLINK (DYHKITHH.

[lpumenenne mNPOM3BOAHOW K HCCIEeNOBaHMIO (GYHKIMA Ha MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxkeHne HanOOJbIIEr0 W HAWMEHBIIETO 3HAYEHUH HEeNpepbhIBHON
(yHKINHN Ha OTpE3Ke.
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[IpumeHenue MPOU3BOIHON ISl HAXOXKIACHHUS HAUIYYIIET0 PELICHUS B MPUKJIAIHBIX
3aadax, Ui OMpPEIeIICHUs] CKOPOCTH M YCKOPCHHUs MpOoIecca, 3aaHHOTO (HopMyoi
i rpadu KOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [IepBo0Opa3HbIe 3IeMEHTapHBIX
¢yuknumi. [IpaBuiia HAX0XKICHHUS TIEPBOOOPA3HBIX.

Hurerpan. I'eomerpuyeckuid CMbICI HHTErpaia. BpluucieHue onpeneaéHHOTo
nHTerpaia no ¢popmyne Hetorona-JleitbHUIIA.

[IpuMenerne wHTErpana Ui HaXOXKICHHS IUIOINAACH IUIOCKUX (GUTYp U 00BEMOB
TEOMETPUYECKUX TEJL.

IIpumepsr  pemieHuit mupdepeHInaIbHEIX  ypaBHEHUH. MaremaTtnueckoe
MOJIETPOBAHNE PEaTbHBIX MPOIECCOB C MOMOMIBI0 T depeHInaTbHBIX YpaBHEHHI.

Copep:xaHue NPaKTHYECKUX 3aHATHIA:

HaxosxaeHue npenenos nocie 0BaTeaIbHOCTEN.

Haxosxnenue npenenoB GyHKIUH.

IMowuck mpou3BomHBIX QyHKIHIA. [IOUCK TOUKM MUHUMYMa U MakCcuMyma () yHKITHH.
Iorick HanOOJIBIIEr0 M HAMMEHBIIETO 3HAYCHUS] (QYHKIIUH HA OTPE3KeE.

Tema 5. MHo:KecTBa U
JIOTHKA

Coaep:xkaHue TeOpeTUYECKUX 3aHATHIA:

MHO0kecTBO, OoTiepalliy HaJl MHOKECTBaMHU 1 MX cBoMcTBa. Jlnarpammel Ditnepa- Benna.
IIpumeHeHne TEOPETUKO-MHOXKECTBEHHOIO ammapara JJisi OIMCaHMsS peajbHbIX
MIPOIICCCOB U SBJICHUH, IPU PEIICHUH 3a/1a4 U3 APYTUX YICOHBIX MIPEIMETOB.
Omnpenenenne, Teopema, CBOWCTBO MaTeMaTHYECKOro OOBEKTa, CIIEACTBHE,
JI0Ka3aTeNbCTBO, PABHOCHIIBHBIE YPABHEHHSL.

Coaep:kanue NPAKTHYECKUX 3aHATHIA:
Pemenne 3amau. Onepanuy HaJl MHOXXECTBAMHU.

Paspnen 2. 'eomerpust

Tema 6. Ilpsimble u
MJIOCKOCTH B
NMpoCTPaHCTBe.

Coaep:kaHue TeOpeTUYECKUX 3aHATHIA:

OCHOBHBIE IOHATHA CTEPEOMETPUH. TouKa, mpsiMasi, INIOCKOCTh, IPOCTPAHCTBO.
[TonsTHE 006 aKCHOMAaTHYECKOM MOCTPOCHHH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHHI
U CIIE/ICTBUS U3 HUX.

B3aumHOe pacnonoxeHue NpsiMbIX B IPOCTPAHCTBE: IIEPECEKAIOLINECS, TapaJlIICIbHbIE
U CKpeIIMBaroecs npsamsele. [Ipu3HaKy CKpeluBarOInuXCs IPSIMBIX.
[TapannenbHOCTh NPSAMBIX U TNIOCKOCTEH B IMPOCTPAHCTBE: NapajulesbHbIE IPsSMBIC B
HPOCTPAHCTBE, MAPATIICIBHOCT TPEX MPSAMBIX, HApAITIEIBHOCTh MPSIMOI U INIOCKOCTH.
[TapannenbHOE U IEHTPATBLHOE MIPOESKTUPOBaHKE, 300paxeHune Guryp. OCHOBHBIE
CBOMCTBA MapaJljIeIbHOTO NPOeKTHpOoBaHus. M3o00paxkenne Gpuryp B napaieabHONU
MIPOEKIUH. YTIIbI C COHAMPABIECHHBIMU CTOPOHAMH, YTOI MEXYy MPSIMBIMH B
npocTpaHcTie. [lapamieabHOCTh IIOCKOCTEN: MapaienbHble INIOCKOCTH, CBOMCTBA
MapauleNbHBIX TockocTer. [IpocTeiiie npocTpaHCTBEHHBIE (PUTYPHI HA TNIOCKOCTH:
TeTpadIp, NapaieenuIe, HOCTPOSHUE CEYEHUI.

IeprnennnKyIApHOCTD MPSIMOM U MIIOCKOCTH: NEPHNEHAUKYIIIPHBIE MIPSIMBIE B
HPOCTPAHCTBE, MIPSIMbIE MapajIeNIbHbIE U NIEPIIEHANKYIIIPHbIE K IIIOCKOCTH, MIPU3HAK
NEPNEHIUKYJIIPHOCTU IPSIMOM U INIOCKOCTHU, TEOPEMA O MPSMOM NEPIEHIUKYIISPHOI
wiockocTH. OpToroHanbHOE MpoeKTUpoBaHue. [leprneHanKynsap 1 HaKJIOHHBIE:
pacCcTosiHUE OT TOUYKHU JI0 IJIOCKOCTH, PACCTOSIHUE OT IPSAMOM 0 INIOCKOCTH, IIPOEKLUS
(bUrypbl Ha MJI0CKOCTh. [lepreH UKyIIpHOCTh IIOCKOCTEI: MPU3HAK
MEPIEHANKYIPHOCTH ABYX IIOcKocTell. TeopeMa o Tpéx nepneHIuKyIspax.

VYriBl B IPOCTPAHCTBE: Yol MEKAY NPSMON U IMIOCKOCTBIO, IBYTPAHHBIN yrod,
JIMHEWHBINA Yroa ABYIrpaHHOro yria. TpéxrpaHHblil © MHOrOrpaHHbIe yribl. CBONCTBa
IUIOCKUX YIJIOB MHOTOIPaHHOrO yria. CBONCTBA MIOCKUX U IBYTPAHHBIX YTIOB
TpéxrpanHoro yrna. TeopeMbl KOCUHYCOB U CHHYCOB JJisl TPEXTPAHHOIO yTia.

Copep:xaHue NPAKTHYECKUX 3aHATHIA:
Pemenve 3aa4y Ha MOKCK yrila MEXAY MPSIMBIMH, INIOCKOCTSIMHU, TIPSIMOU H
IUIOCKOCTBIO.

Tema 7.
MHoOrorpaHHuKH.

Copep:xaHue TeopeTHYECKHUX 3AHATHIA:

Bunbl MHOrOrpaHHUKOB, pa3BEPTKA MHOTOTpaHHUKa. [Ipu3mMa: n-yrospHas mpusma,
MpsiMasi ¥ HaKJIOHHASI TPU3MBI, OOKOBAs M MOJHAS OBEPXHOCTH MPU3MBI.
ITapannenenunen, mpssMOYroJbHBIN Mapasuiesienunes u ero ceoiicrea. Kparuaitimue
ITyTH Ha TOBEPXHOCTH MHOTOTpaHHUKa. Teopema Ditnepa. IIpocTpaHcTBeHHAs TeopeMa
[udaropa. [lupamuaa: n-yronpHas NupaMuaa, TPAaBUIbHAS M YCEUEHHAS THPAMHUIBL.
CaoticTBa pédep 1 OOKOBBIX rpaHel paBHiIbHON nupamusl. [IpaBuibHbIE
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MHOTOTPaHHMKH: IPaBUIbHAS MPU3Ma U IIPaBUIbHAA NUPAMUJIA, IPABUIbHAS
TpeyroJibHas NUpaMuia U IpaBUIIbHBINA TeTpasap, Ky0. [Ipencrasienne o npaBUIIbHBIX
MHOTOI'PaHHMKAX: OKTa’JIp, AOAEKA3AP U HKOCA3P.

Brluncienue aeMeHTOB MHOTOTPaHHHUKOB: pEOpa, AuaroHany, yrisl. [Inomans
0OKOBOIi TOBEPXHOCTH U MOJTHOH HOBEPXHOCTH NPSMOH ITPU3MBI, IUIOIIAb
OCHOBaHHUH, TeopemMa 0 OOKOBOW MTOBEPXHOCTH NPsAMO# npu3mbl. [Tiomians 60koBoi
MTOBEPXHOCTHU M MOBEPXHOCTHU NMPaBUIIbHON MUPaMHBI, TEOpEMA O MIIOMIATH
yCce4€HHOM NUpaMuabl.

CuMMeTpHst B IPOCTPAHCTBE. DIIEMEHTHI CUMMETPHH IIPaBUIBHBIX MHOTOTPAaHHHKOB.
CuMMeTpHst B TPaBUIIBHOM MHOTOTPaHHHUKE: CHMMETPHSA HapauleNeuIe 1a,
CHMMETPHs IPAaBUIIBHBIX PU3M, CHMMETPHsI IPABHIBHOMN MUPAMHUIBL.

Coaep:xaHue NPAKTHYECKUX 3AHATHIA:
Pemenue 3aa4 Ha TOMCK 00beMa ¥ INIOIIA I IIOBEPXHOCTH MHOTOTPAaHHHUKOB.

Tema 8. Bexkropbl u
KOOP/AMHATHI B
NPOCTPaHCTBe.

ConepxxaHue TeopeTHYeCKHX 3aHATHIA:

IlonsaTHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOp, IJIMHA HEHYJIEBOI'O BEKTODA,
BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABJIICHHBIE W IIPOTUBOIOJIOXKHO HAaIpaBICHHbIE
BEKTOpBl. PaBeHCTBO BEKTOpOB. JIEHCTBUS C BEKTOPAaMU: CIOKEHUE U BBHIYMTAHUE
BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOXKCHHE BeKTopa Ha uucio. CBoiicTBa
cloxkeHust BekTopoB. (CBoiicTBa yMHOXKEHHS BekTopa Ha uucio. [lonarue
KOMIUIaHApHbIE BEKTOpBL. lIpu3HAak KOMIUIAHAPHOCTH TpEX BekTopoB. IIpaBuio
napajenenunesa. TeopemMa O pas3loXEHHMH BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. lIpsiMoyronpHas cucrema KoOpAMHAT B mpocTpaHcTBe.  KoopauHaTsl
BekTopa. CBsA3b MEXIy KOOpPAUHATAMH BEKTOPA U KOOPAWHATAMU TOYEK. YTOI MEXIY
BekTopamu. CKansipHOE NPOU3BEACHUE BEKTOPOB.

Bektopel B mpoctpancTBe. Omnepanuu HajJ BEKTOpaMu. BekTopHOE yMHOXEHUE
BeKTOpoB. CBOMCTBA BEKTOPHOIO YMHOXEHHUA. [IpsMoyroiapHas cucteMa KOOpIMHAT B
npoctpaHcTBe. KoopauHats! BekTopa. Pasnoxenue BexTopa 1o 6asucy. Koopaunatao-
BEKTOPHBII METOJ| IPU PELICHUM I€OMETPUYECKUX 3a1ay.

Conepma}me NMPAKTUYICCKHUX 3aHSTHH:
Pemenue TJIAHUMCTPUYCCKUX U CTCPEOMETPHUUCCKHUX 3aJa4 NPpU NOMOIIN BEKTOPOB.

Tema 9. Tena
BpalleHusl.

Copep:xaHue TeOpeTHYECKHUX 3aHATHIA:

[MonsiTusA: UMAMHAPHYECKash MOBEPXHOCTh, KOHWYECKAas IMOBEPXHOCTh, cepuueckas
MMOBEPXHOCTh, OO0pa3yrollue IOBEepXHOCTeH. Tema BpalleHUsA: IMIUHIP, KOHYC,
yCceu€HHBI KOHYyC, cdepa, map. B3ammHoe pacronoxeHne cepsl U IDIOCKOCTH,
KacaTelmbHast IUIOCKOCTh K cdepe. M300pakeHue Tenm BpalleHHS HA IDIOCKOCTH.
PasBépTra mmnmHApa u koHyca. CuMMeTpust chepsl U mapa.

O0BéM. OcHOBHBIE cBoOiicTBa 00bEMOB Ten. Teopema 00 00BEME MPSIMOYTOIBHOTO
mapajienenunena u ciuenctsus u3 He€. OOBEM TPsAMOW W HAKIOHHON TPHU3MBL,
OWIMHAPA, TUPAMUIEL U KoHyca. OOBEM IIapa U MapoBOTO CETMEHTA.

KombOunanmu Ten BpamieHMs M MHOTOTpaHHHMKOB. [Ipu3ma, BnucaHHas B LMJIMHAD,
oIMcaHHasi OKOJIO LIMHApa. [lepeceuenne cdepsl U mapa ¢ miockocteio. Kacanue
mapa U cgepbl MIOCKOCThI0. IIoHATHE MHOTOTpaHHMKA, OMHCAaHHOTO OKOJIO cepsl,
cepsl, BIMCAaHHONH B MHOTOTPAHHHUK HJTH TEJIO BPAIICHUS.

[Tnomaap MOBEpXHOCTH MUIUHPA, KOHYca, Tuomaas chepsl u e€ yacteil. [lomobue B
mpoctpadcTBe. OTHOMIEHWE O0BEMOB, IUTOMANEH MOBEPXHOCTEH MOTOOHBIX (UTYP.
[IpeoOpa3oBaHne TOAOOWS, TOMOTETHS. PemleHwe 3amady Ha IDIOCKOCTH €
HCTIOJB30BaHUEM CTEPEOMETPHUICCKAX METOIOB.

[MocTpoeHne cedeHW MHOTOTPAHHHKOB W TENl BpAIICHUS: CCUCHHS MWIHHIpA
(mapanienbHO M NMEPIICHIUKYISIPHO OCH), CEYEeHHs KOHYca (TTapauieIbHOe OCHOBAHHIO
1 TIPOXO/IsllIee Yepe3 BEPILIMHY), CEUSHHs 11apa, METOJIbl TOCTPOCHHS CEUCHUN: METO]]
CIIEZIOB, METOJI BHYTPEHHETO MMPOSKTHPOBAHUS, METOJ] IEPEHOCA CEKYIIeH MIOCKOCTH.

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

Tema 10. /[BuskeHusi B
NMpPOCTPaHCTBe.

Copep:xaHue TeOpeTHYECKHUX 3aHATHIA:

JBmxenust mpoctpancTBa. OToOpakenus. J[BrkeHns U paBeHCTBO Guryp. O6mue
CBOMCTBa IBMKEHUI. BUlbl NBUKEHUIL: TapaJlIeNIbHbBIN IEPEHOC, LEHTPAIbHAS
CHMMETpHS, 3epKajbHas CAMMETPHS, IIOBOPOT BOKPYT mpsimoi. [Ipeobpa3oBanus
nogo6ust. [Ipsimast u cdepa Diinepa.

Conepmalme NMPAKTUYCCKUX 3aHSATHH:
Pemenne 3ajaa4. Z[BI/I)KGHI/IH B ITPOCTPAHCTBE.

Pa3nen 3. BeposiTHOCTH M CTATHCTHKA
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Tema 11. Cnyuaiinbie
coObITHSL U
BePOSITHOCTH

Copep:xaHue TeOpeTHYECKHUX 3aHATHIA:

I'pad, cBsazubIii rpad, myTu B rpade: nukiis! ¥ ueny. CreneHs (BAICHTHOCTb) BEPLIMHBIL.
I'pader Ha utockoctu. Jlepesssi.

CiyuaifHble SKCIIEpUMEHTHI (OIBITHI) M CITyYaiHbIe COOBITHS. DJIeMeHTapHbIe COOBITHS
(ucxonsl). BeposTHOCTB CilyyaliHOTO COOBITHS. bBIHM30CTH YacTOTHI U BEPOSTHOCTH
coObITnil. CityyaifHble OTIBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTapHBIMH COOBITHSIMH.
Omnepanuy HaJ COOBITHSMHE: TIepecedeHre, 00beINHEHNE, TPOTHBOIOJIOKHEBIE COOBITHS.
Huarpamwmsl Dittepa. DopmMyna cI0KeHUS BEPOITHOCTEH.

VciaoBHas  BEpPOSTHOCTb. YMHOXXEHUE  BeposTHOcTed. JlepeBo  ciydailHOro
skcriepuMmenTa. DPopmyna mnoiaHod BeposTHocTH. Popmyina baiieca. HesaBucumsle
COOBITHSL.

BunapHBIf CcrmydadHBI ONBIT (MCHBITAHWE), YyCHeX H Heyaada. HesaBUcCHMBIC
ucnbiTanua. CepHs He3aBUCUMBIX HCIBITAaHUH A0 mepBoro ycmexa. llepecTaHOBKM U
¢axropuan. Yucno coueranuii. Tpeyronsuuk [lackans. @opmyna 6unoma HerotoHa.
Cepus He3zaBUCUMBIX HchbITaHUM beprymmn. CaydaliHbel BbIOOp M3 KOHEYHOI
COBOKYTIHOCTH.

Coaep:xkanue NPpaKTHYECKUX 3aHATHIA:

Pemenue 3a1a4 Mo NOUCKY OTHOCUTEILHON YaCTOTHI.

Pemrenue 3aa4 ¢ UCIOIB30BaHUEM KIIACCHUYECKOTO OTIPEJICIICHHUS BEPOSATHOCTH.
Pemmenne 3amad ¢ HCIIOTB30BAHAEM TEOPEM O BEPOSITHOCTSIX COOBITHIA.

[owck cpeJHUX YUCIIOBOTO psa.

Tema 12. Cayuaiinble
BEeJIMYHMHBI ¥ 3aK0H
00JIbIINX YHCET

Coaep:kaHue TeoOpeTUYECKUX 3AHATHIA:

CnyualiHas BenuuuHa. PacnpeneneHue BepoATHOcTeW. Jluarpamma pacnpeleneHus.
Onepauuu Haj ciy4aliHBIMU BeIuuMHaMu. buHapHas ciydaiinas BenuuuHa. [Ipumepsl
pacIipesieneHui, B TOM 4HCIIe TeOMETPHUIECKOE M OMHOMHUAIBHOE.

CoBMecTHOE paclipefeieHHe IBYX CIydyalHBIX BelW4uH. HezaBucHMBbIE CiiydaifHble
BEITMYUHEI.

MarteMaTHueckoe OXHIaHME CIydalHOM BenuYuHBl (pacmpeneneHus). IIpumeps
MIpUMEHEHHUs MaTeMaTHYeCKOro OXXKHUIaHuA (CTpaxoBaHMe, JoTepes). MaremaTudyeckoe
OXuJaHWe OWHApHOHM cioydyalHOU BeIWMYMHBIL. MaTeMaTHuecKoe OXHIaHUE CYMMBI
CIlydyallHBIX  BEJMYMH.  MaTeMaTHueckoe  OKHJAHHE  TEeOMETPUYECKOro |
OMHOMHAIBHOTO paclpeeIeHHUMH.

Jucnepcuss ¥ CTaHOAPTHOE OTKJIOHEHWE CIYyYalHOH BEIMYHMHBI (paclpemeieHus).
Hucnepcuss  OMHApHOM  CiIydaifHOH  BeTMYWHBL. MareMaTHyecKoe  OXKHIaHUE
MIPOU3BEACHUS U AUCIEPCHUS CyMMBI HE3aBUCHMBIX CITydallHbIX BennuuH. Jlucnepcus u
CTaH/IapTHOE OTKJIOHEHHE OMHOMHAIBHOTO pacnpeneseHus. [lucnepens 1 CTaHiapTHOE
OTKJIOHEHHE T€OMETPHUECKOTO PACHIPEIEIICHHUS.

HepasenctBo Yebriméra. Teopema YeOpmmeéra. Teopema beprymmn. 3akoH 60ibImx
ynced. BriOopouHBIi MeTon uMccienoBaHWN. BbpIOOpOUYHBIE  XapaKTEPUCTHKH.
OreHnBaHUE BEPOATHOCTH COOBITHS IO BEIOOPOYHBIM JaHHBIM. [IpoBepka mpocTeHmx
THIIOTE3 C TIOMOIIBIO H3YYECHHBIX paclpeieneHuil.

HemnpepsbiBHble cinyualinble BequduHbl. [IpuMeprl. @yHKIUSA MIOTHOCTH BEPOSTHOCTU
pacnpenenenus. PaBHOMepHOeE pacnpeieIeHHe U €ro CBOWCTBA. 3aJjauu, IPUBOISIINE K
MOKa3aTeIbHOMY  pacHpefeleHHI0.  3ajadd, IMpPUBOJAIIME K  HOPMalbHOMY
pacnpenenenuto. OyHKIUS IUIOTHOCTH BEPOATHOCTH MOKA3aTENBHOTO PACHPECICHHUS,
(GYHKIMS TIIIOTHOCTH BEPOSATHOCTH HOPMAJIBHOTO pacnpenesieHus. OyHKINS IUIOTHOCTH
U CBOMCTBAa HOPMAJIbHOTO paclpeaeIcHNUsI.

[TocnenoBaTeIbHOCTE OAMHOYHBIX HE3aBUCHMBIX COOBITHH. 3ajaum, MPUBOJSNINE K
pacnpenenenuto Ilyaccona.

KoBapuamust nByx ciny4aiiHbIX BenwdnH. KoadduuueHT nuHEHHONH KOppewsunu.
CoBMmecTHBIE HAOMIOMEHUS JBYX BEIHMYHH. BBHIOOPOUHBIN KOA(PQHUIHMEHT KOPPEIAINH.
Pasnuune Mexny JNMHEHHOH CBSI3bI0 U IPUUUHHO-CIEACTBEHHOH CBs3bl0. JIMHelHas
perpeccusi, METOJI HAMMEHBIITNX KBaJAPaTOB.

Conepma}me NMPAKTUYCCKUX 3aHSATHH:

Pemenne 3aJla4y Ha UCIIOJIb30BAHHUEC 3aKOHa OOJIBIINX YHCEeIT
Pemenue 3a/1a4 € UCIOJIb30BAHUEM TECOPEMbI YeOnlmena.
Pemenue 3a/1a4 ¢ UCIOJIb30BAHUEM TECOPEMbI BepHyﬂJ’II/I.
Pemenne 3a/1a4 € MCIIOJIb30BAHUCM TCOPEMbI HyaCCOHa.

Pa3gen 4. Pons MaTeMaTHKH B (QOPMHPOBAHMH NPO¢eCCHOHANBHBIX 3HAHUM

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

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

MaccoBOT0 0Oy4eHUsI, BOCIUTAHHUS WHTEIUIEKTYalbHOH KOPPEKTHOCTH, KPUTHYHOCTH
MBIIIJICHUS,  (OPMHUPOBaHMsI  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.
Maremarnueckue 3J€MEHTBI B cdepe Typu3Ma U rocrenpuuMcTtsa. IlpumeHeHne
MaTEeMaTHYECKUX 3HAHUH B IPO(ECCHH.

ConepxaHue NPAKTHYECKUX 3aHATHIA:

Pemienne npukiaHbIX 3a/1a4 B 001acTH NIpo(ecCHOHAILHOM AesSTEIbHOCTH.

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

[ToaroroBka K MPaKTUYECKUM 3aHATUSIM

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

PaboTa B 251eKTpOHHOI OMOIUOTEUYHON cCUCTEME

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
o0beM BO B3aMMOJIEHCTBUH C CamocTosTens
Pazgen, Tema IUCUMIITTUHBI yueOHOI npernojaBaTeneM (4ac.) Has paboTa

paboTsI 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. IIpsiMble U MIIOCKOCTU B IPOCTPAHCTBE. 20 10 10 -
Tema 7. MHOrOrpaHHUKH. 20 10 10 -
Tema 8. BekTopsl U KOOPAMHATHI B IPOCTPAHCTBE. 20 10 10 -
Tema 9. Tena BpaieHus. 11 6 5 -
Tema 10. /IBmkeHHs B IPOCTPAHCTBE. 20 10 10 -
Pazoen 3. Bepoamnocms u cmamucmuka 40 20 20 -
Tema 11. Cnyqaiinple COOBITHST M BEpOSTHOCTH 20 10 10 -
Tema 12. CrryuaifHble BETHYMHBI X 3aKOH OOIBIITNX 20 10 10 )
grcen
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Pa3zoen 4. Ponb mamemamuxu 6 popmupoeanuu 8 4 4
npogeccuonanbHvIX 3HAHUI

Tema 13. 3HaueHnue MareMaTHKH B IpodeccroHaIbHOIM 8 4 4

JIeSITeIbHOCTU

Ix3amen 1 - 1 -
HTOIO: 232 116 116 0

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

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

paboTsI Jlexuuu IMpakTuueckue (uac.)

(uac.) 3aHSTHS
Pa3zoen 1. Anzebpa u nauana mamemamuieckozo 92 6 4 82
ananusa
Tema 1. Yucna u BeIYUCIEHUSA 20 1 1 18
Tewma 2. @yHKnn u rpaduku 20 1 - 19
Tema 3. YpaBHeHUS U HEPABEHCTBA 20 1 1 18
Tema 4. Hauana MmaTeMaTu4ecKoro aHaiausa 20 2 1 17
Tema 5. MHOeCTBa U JIOTHKa 12 1 1 10
Paszoen 2. Teomempusn 91 4 3 84
Tema 6. [IpsiMble U MIJIOCKOCTH B IPOCTPAHCTBE. 20 1 1 18
Tema 7. MHOrOrpaHHUKH. 20 1 1 18
Tema 8. BekTophl 1 KOOPJAUHATHI 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, ¢popMbl M MeTOAbl KOHTPOJS IJAHUPYEMBIX Pe3y/JbTaTOB OCBOEHUS
y4eOHOil IMCIUILIHHBI (Kypca)

Texywuii KoHmMpoab ONpeNeNseT CTelNeHb KayecTBa YCBOEHHS H3Yy4EHHOTo Y4eOHOro
MaTepHala TeOpeTHYECKOro U MPaKTUUECKOro XapakTepa B xoje ooyueHus. Cucrema TeKyIero
KOHTPOJISL yCIIEBAEMOCTH TpeAyCcMaTpUBaeT pa3HooOpasHble 1O (GopMe U  COAEpPKAHUIO
KOHTPOJIbHBIE MEpOIPHUATHS (KOHTPOJbHBIE TOYKH), YUYUTHIBAIOIIME BCE BHJBI ayIUTOPHOH U
CaMOCTOSITENIbHON yueOHOM NesITeTbHOCTH 00yUaronerocs.

OCHOBHBIMH BUAAMH TEKYILETO KOHTPOJIS YCIIEBAEMOCTH CTYIEHTOB SBJISIOTCS:

- BXOJHOH KOHTPOJb - HEOOXOAMMBIA JAJISl YCIEHIHOTO IUIAHUPOBAHHS W YIPaBIICHUS
y4eOHBIM MTPOIIECCOM;
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- TEeMaTHYECKU KOHTPOJIb (TI0 MaTeprajgaM U B 00beMe OHOU yIeOHOH TEMBI);

- pyOeXHBIH KOHTPOJL (B OOBEME pa3feiioB WX TPyNNI TEM 110 JUCIUILIMHE)
o0ecreunBaroIMi Ka4YeCTBO U3YYeHHsI CTYJCHTaMH y4eOHOro MaTepuala, yrnpaBieHue yueOHon
NESTEIbHOCTBIO CTYJIEHTOB U €€ KOPPEKTUPOBKY, a TaKkKe CTHUMYJIHUPOBAHUE PETYJSIPHOU,
[[eJICHAIIPaBICHHON pa0OThl CTYIEHTOB, AaKTUBU3ALMS MX [O3HABATEIbHOW N1EATEIbHOCTH;
orpeziefiecHue YpOBHS OBJAJICHUS CTYI€HTaMU HaBBIKAMU CAMOCTOSATEIbHOU pabOThl, CO3AaHUE
ycnoBuit uist ux ¢opMupoBaHus. PyOexHbIII KOHTPOIb MOKET MPOBOJUTHCS HECKOJIBKO Pa3 B
CEMECTp, B BHJIE MPEABAPUTEILHOTO KOHTPOIIS (Tepes SK3aMeHOM) U / Wi B (popMe UTOTOBOTO
KOHTPOJISI, HAIPaBJICHHOI'O Ha BBISBJICHUE CTEIIEHH OBJAJCHUS CTYACHTAMU CHCTEMOW 3HaHUIA,
YMEHHH W HaBBIKOB, MOJIYUEHHBIX B MpOIECCe HU3Y4YeHHs] y4eOHOM MUCHUIUIMHBL. MTOroBbIi
KOHTPOJIb OCYIIECTBIIACTCS B KOHIIE CEMECTpa U3yYeHHs Y4eOHOM TUCIUTUIUHEIL.

OcHoBHBIMU (pOpMaMH TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH CTYICHTOB SBIISIOTCS: YCTHBIN
OMpPOC Ha JIEKLUAX, MPAKTUYECKHMX M CEMUHAPCKUX 3aHATHUSAX, IPOBEPKA BBIOIHEHUS
MUCHhMEHHBIX JOMAITHUX 33/JaHUH, TPOBEACHUE KOHTPOJIBHBIX PadOT, TeCTUPOBaHUE (TUCHbMEHHOE
WIH KOMIIBIOTEPHOE), KOHTPOJb CAMOCTOATEIbHONW pabOThl CTYACHTOB (B MHUCHMEHHOW WIU
yCcTHOU dopMme) U T.A.

Ilpomesicymounas ~ ammecmayus  (Kohmponas)  OOy4aroOUMXcs 1O  JUCIUILINHE
o0OecrieunBaeT OIEHUBAHUE pE3yIbTAaTOB Y4YEOHON JEATENbHOCTH CTYAEHTa 3a CEMECTp,
CIIy)KalllMi N7l ONpeleleHHs] YPOBHS KadyecTBa MOJATOTOBKU CTYACHTOB B COOTBETCTBUU C
tpeboBanusimu ®I'OC COO u ®I'OC CIIO no cneunansHocTU. [IpoMekyTouHasi aTTecTalus
OCYIIECTBIISIETCS. B KOHIIE CEMecTpa U 3aBeplIaeT H3yueHUE OTIEIbHOW MUCHUIUIUHBI /
MEXIUCIUIUTMHAPHOTO Kypca / mpodeccruoHanbHOro Moayns. [Ipomexxyrounast arrecTtarus
peanusyetcs B popme 3adera / AuddepeHINPOBAHHOTO 3a4eTa / IK3aMeHa.

Pezynomamor oceéoenuss oucyuniunsl JOCTUTAIOTCA 3a CYET MCIOJIB30BaHUS B IpOIECCe
oOydeHHUs] aKTUBHBIX M MHTEPAKTUBHBIX METOJOB U TEXHOJOTHH (HOpPMHUpPOBAHHS 3aJaHHBIX
pe3yIbTaTOB OOYUYECHHSI Y CTYICHTOB.

2.5. Ucnonb30BaHue B Mpoiecce 00y4eHNsI aKTHBHBIX U HHTEPAKTHBHBIX METO/I0B H
TeXHOJIOTHi1 (POPMHPOBAHNS Pe3yJbTATOB 00y4eHHUs

BkiroueHne B yueOHBI TpoOLECC AKTHBHBIX M HMHTEPAKTHBHBIX METOJOB OOYYEHUS
AKTHBHM3MPYET IO3HABATEILHYIO aKTUBHOCTh CTYACHTOB, YCWJIMBACT UX MHTEPEC U MOTHBAIHIO,
pa3BUBAET CIIOCOOHOCTh K CaMOCTOSITEIbHOMY OOYy4YeHHI0O M obOecrieuuBaeT Oosiee IOJIHOe
ycBOoeHHe MH(OpManuy (eClii IpH JISKIMOHHOM 1mo1aue MaTrepuana ycBauBaercs He 6oiee 20%,
uHopMaluu, TO B 1es10Boi urpe — 10 90%).

AKTUBHOE M WHTEPAaKTHBHOE OOy4YeHHE IMpearoyiaraeT oOydeHHe, IOTPYKEHHOE B
oOIIeHne, KOTOpPOE COXpaHsSeT KOHEUHYI0 Lellb W OCHOBHOE COJEp)KaHUE MpeaMeTa, HO
BUJIOM3MEHSET (OPMBI M NPHEMBbl BEICHUS 3aHATHA. K Hay4yHO-METOJMYECKMM OCHOBaM, Ha
KOTOPBIX 0a3upyeTcsi aKTUBHOE U UHTEPAKTUBHOE OOYUYEHHE OTHOCATCS OOyYCHHE Yepe3 ONbIT U
COTPYIHHYECTBO, Y4YeT pa3iMylMid B CTWISX MO3HAHHS, WCIOJB30BAHUE TOUCKOBBIX,
UCCIIEI0BATEIbCKUX U UTPOBBIX METOJIOB.

WuTepakTuBHOE OO0ydYeHHE Kak ocobas ¢opma OpraHuM3aluy I03HABATEIbHON
JIeATEILHOCTH 00ECIIeYnBaeT BOBJICYCHHOCTh BCEX CTYACHTOB B 00Opa3oBaTeNbHBINA Ipolecc,
CO3JaeT YCJIOBHSA Ui OOMEHa, B3aUMHOro OOOTalleHWs 3HAHUSAMH, HIESIMH, CII0COOaMH
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JEeSTEIbHOCTH, CIIOCOOCTBYET YCTAHOBIIEHUIO SMOIMOHAJIBHBIX KOHTAKTOB MEXIY CTYACHTAMH,
npuydaer paboTarh B KOMaHJE, CHUMAeT HEPBHYIO HArpy3Ky, MOMOTaeT HUCIBITaTh YYyBCTBO
3alUIIEHHOCTH, B3aUMOIIOHUMAHUS U COOCTBEHHON YCIIEUTHOCTH.

K MeTonaM akTHBHOTO U HHTEPAKTUBHOTO O0yUYEHUS] OTHOCSTCS:

Hzposvie mexnonozuu: nenoBasi Urpa, CIOKETHO - poJieBask Urpa, UMUTALIMOHHBIE UTPBHI,
UTPOBBIE 3aHATHS HA MOJIETISIX (MCKYCCTBEHHAsl 00pa3oBaTesibHas cpefia, KOMIIbIOTEPHBIE €TIOBbIE
UTPBI), CTAXKUPOBKA (C BHIOJHEHUEM WU 0€3 BBIIOJIHEHUS JOKHOCTHOM POJIM), AEUCTBUA IO
WHCTPYKIUU (QJITOPUTMY)

Cumyayuonmusili auanu3: aHalu3 KOHKPETHBIX CHUTYyallMil, pelIeHHE CUTYaTUBHBIX U
MIPOU3BOJICTBEHHBIX 3a/1a4, KEHC-TeXHOJOTUHN (WJUTIOCTpaTHUBHbIE y4eOHbIE CUTYallMH, KEUCHI C
dbopmupoBanneM U 0e3 QopMupoBaHUS MPOOJIEMbI, NPHUKIAAHBIC YIPWKHEHHS), pPa3zdoop
WHIUJCHTOB U3 IPAKTUKHU, 0ACKET-METO U T.1.

Depucmuueckue MmMexHONO2UU 2eHepUpPOB8aHUs uodel: «MO3TOBOW IITYpM», CHHEKTHKA,
accoraiuu (metadopsl)

Tpenune-memo0si: COIUATBHO-TICUXOJIOTHUECKUNA TPEHUHT, TPEHUHT JIEJIOBOTO OOIICHMUS,
MICUXOTEXHUYECKUE UTPBI

Ilpobnemnoe obyuenue: akTUBHBIC (MPOOJIEMHBIC) JIGKIIMM M CEMHHAPHI, JICKIIHMH-
JTUCKYCCUM, TEPEeKPECTHbIe AMCKYCCUU, TEMaTHYeCKHe ITUCKYCCHM: KPYIJIBIH CTON, Ipecc-
KOH(epeHIUs / HaydyHO-TIpaKTh4Yeckasi KoHpepeHus, 1e0aTol

IIpoexmnoe obyuenue: pa3zpabOTKa TBOPYECKOTO WHAMBUAYAIBHOTO WM TPYIIOBOTO
MPOEKTa, HCCIEA0BATENbCKUE TMPOEKTHl, MH(POPMALMOHHBIE MPOEKTHI, TBOPUYECKHE MPOECKTHI,
COLIMATIbHO-OPUEHTUPOBAHHBIE TPOEKTHI, HTPOBOE MPOCKTUPOBAHUE

Komanounoe o6yuenue: pabota B MalbIX TPYIINax, UHTEPBbIO, pab0Ta «IPYIIIIBI SKCIIEPTOB)

Tecmosvie mexnonocuu o6Oyuenus (MIOMUMO KOHTPOJS TECTHl BBHIMOTHSIOT TaKKe
JTUArHOCTHYECKYIO, 00YJaroIlylo, OpraHU3YIOIIYI0, Pa3BUBAIOIIYIO Y4eOHbIe ()YHKITHH): TECTHI C
OJIHO3HAYHBIM BBIOOPOM OTBETA, TECT C MHOTO3HAYHBIM OTBETOM, TECTHI Ha JIOMOJHEHHUE, TECTHI
nepekpectHoro Bbibopa, MACTAK-texHomnorus (MeTOJ AaKTUBHOTO COIIMOJOTHYECKOTO
TECTHUPOBAHUS, aHATTU3a U KOHTPOJIS)

2.6. 3agauu, ypoBHH, BUJbI H (JOPMBI CAMOCTOATEIHLHOH PA00OTHI M epedYeHb Y4eOHO-
METOIHYEeCKOro odecredeHust VI CaMOCTOATeIbHOI padoThl 00y4arOIIUXCH

CamocrosarenbHass paboTa CTYyAEHTOB  SBISETCS  00s3aTeNbHBIM  KOMIIOHEHTOM
00pa30BaTeNLHOTO MpOoLEcca, TaK KaK OHa CIIOCOOCTBYET 0oJiee IITy00KOMY OCBOCHHUIO H3ydaeMOon
JUCLUIUIMHBL, 00€CTIeunBaeT 3aKperieHHEe MOTy4aeMbIX Ha JIEKIIMOHHBIX 3aHATUAX 3HAaHUN ITyTeM
nproOpeTeHNs] HAaBBIKOB OCMBICIICHUS M PACHIMPEHHs WX COJEp)KaHHs, HABBIKOB PpEIICHUS
aKTyaJbHBIX NMPAKTHUECKUX 3a/1a4, HAyYHO-UCCIIE0BATEIbCKONW NEATENbHOCTH, MOATOTOBKU K
CEeMMHAPCKHUM U NMPAKTHUYECKUM 3aHATHUSAM, CAaye 3a4€TOB M IK3aMEHOB, 00ecrieuyrBasi TeM CaMbIM
(bopmHpoBaHUE Pe3yIbTaTOB O0yUYCHHS.

CamocrosarenbHass paboTa CTYIEHTOB SIBIISIETCSI COBOKYITHOCTBIO ayAUTOPHBIX U
BHEAYJAUTOPHBIX 3aHATHA U paboT, 00eCHeunBaIOMIUX YCHEIIHOE OCBOEHHE 00pazoBaTeIbHOM
porpaMMBbl cpeHero oomiero oopa3oBaHusl.
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B pamkax ocBoeHHss OCHOBHOW Mpod)ecCHOHAIBHOM 00pa30BaTEIbLHON IPOrpPaMMBbl
CpeIHero MnpoQeccHOHANbHOTO 00pa30BaHMS CaMOCTOsSITeNbHAs paboTa 0O0ydarommxcs
HaIpaBJieHa Ha PElIeHUE CIEeAYIOMNX 3a1ay:

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

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

- (QopmupoBaHMe U pa3BUTHE 3HAHUH M HABBIKOB, CBS3aHHBIX C HAy4YHO-
HCCJIEIOBATENLCKOM 1eATeIbHOCTHIO, HABBIKOB CAMOOPTraHU3aIlIH;

- (opMupOBaHHE CaMOCTOSITEIbHOCTH MBIIUIEHUS, CIOCOOHOCTH K CaMOpPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpPEaTu3alliu;

- BbIpabOoTKa HaBBIKOB 3(()EKTHUBHONW  CaMOCTOSATENBHON  MpodecCHOHANbHON
MPAKTUYECKON M Y4eOHO-HCCIIeI0BATENbCKON eI TeIbHOCTH

YPOBHU CaMOCTOSTENBbHON pabOThl 00YHAIOIINXCS:

1. CamocTtosaTrenbHas pabora mo o6pasiy (HU3KHUH YPOBEHb CaMOCTOSITEIHHOCTH) —
MpeJoiiaraeT HEeMOCPEICTBEHHBIM MEPEeHOC U3BECTHOTO CIOCO0a pelIeHUs B aHAIOTHMYHYIO
cutyanuio. Pabora BBIMONHSIOTCS Ha OCHOBE AITOPUTMOB, paHEe MPOJIEMOHCTPHUPOBAHHBIX
npenojaBaTesieM W ONPOOOBAHHBIX CTYACHTAMU IIPU BBHIMOJIHEHUHM MNPEABIAYIINX 33JaHUM.
BocnpousBenenue anroputMoB  CocoOCTBYeT (OPMHPOBAHUIO YMEHUH UM HaBBHIKOB,
3alIOMUHAHHIO CIIOCOO0B CAMOCTOATEIbHOM PabOThl B KOHKPETHBIX CUTYAIIHSIX.

2. CamocrosiTenbHas paboTa — peKOHCTPYKIIHS (IOPOTOBBIN YPOBEHb CAMOCTOSTEIILHOCTH )
MPENIoyiaraeT OCMBICIICHHBI IEePEeHOC 3HAaHUW W YMEHHM B THUIOBBIE CHUTYallMH, YYUT
AQHAIM3UPOBATh COOBITHA, SBIEHUS, (DAKThI, CO3/IAeT YCJOBHS MMl Pa3BUTHS MBICIUTEIbHON
AKTUBHOCTH 00YYaromuxcs, JOPMUPYIOT IPUEMBI U METO/IbI TO3HABATEIILHON e TEIbHOCTH.

3. CamocrostenbHas  pabota —  wuccieqoBaHue  (MPOJBUHYTHIH  YpOBEHBb
CaMOCTOSITEIbHOCTH) - OCHOBaHAa Ha TOCTOSIHHOM IIOMCKE HOBBIX pelleHul, 00001eHnn u
CHUCTEMAaTH3alluu TOJYYECHHbIX 3HAHUM, MX IEPEHOCE B HHbIE HECTaHAAPTHHIE CHUTYallUU U
HampaBlieHa Ha (POpMHUPOBAHUE U PA3BUTHE TBOPUECKON AEATENHHOCTH 00YJarOIIUXCS.

CprKTypa CaMOCTOSATEIbHOM pa6OTBI BKJIHOYAcCT Tpu OCHOBHBIX oTara:
MOATOTOBUTEIIbHBIMN (OpHCHTHpOBO‘-IHBIﬁ), HUCIIOJIHUTEIBHBIN 1 KOHTpOJ'ILHO—,[[I/Ial"HOCTI/I‘-IeCKI/Iﬁ. B
paMKax YKa3aHHBIX 3TAIllOB IOCICAOBATCIBHO BBIMMOJHAIOTCA CICAYIOLINC y‘Ie6HBIe JICHCTBHUS:
aHaJlIn3 yqe6H0r0 3aaHusl U CPOKOB C€Tr0 BBIIIOJIHCHUSA, ITOUCK CIIOCOOOB H CpeacTB €ro
BBITIOJIHCHHUA, IIJIAHUPOBAHHUC XOJa BBIIIOJIHCHUA 3alaHUsS W IMPOTHO3UPOBAHUC BO3MOKHBIX
SanyﬂHeHHﬁ; IIPOBEpPKaA, OLICHKA U CaMOOILICHKA IMOJIYYCHHBIX PC3YJIbTATOB.

CamMocTosTenpHas pa60Ta

Ne Bug CozepxaHue caMOCTOATEIHHONU PabOThI IIpumepnoe

/Il | CaMOCTOSITEIBHOM BpeMs

paboTs!

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

IToxaroroska x
MIPAKTUICCKOMY
(ceMuHApCKOMY)
3aHATHIO

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

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

- pa3BUTHE HaBBIKOB pabOTHI ¢ HAYYHOH W MHOM JTUTEPaTypOii;

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

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

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

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

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

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

- OpraHM30BBIBaTh COOCTBEHHYIO JESTEIFHOCTh, BBIOMPATh THIIOBBIC
METOAbI U CIOCOOBI BBHIIOJIHEHUS HpO(I)eCCI/IOHaHI)HI)IX 3aJa4, OLICHUBATh
uX 3QPEKTHBHOCTH U KA4ECTBO;

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

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

mpodeccnoHaTLHOTO M TUYHOCTHOTO PA3BUTHS U T.I1.

30-60
MHHYT

ITonroroBka k
KOJUIOKBUYMY

KomnokBuym mpenctaBisieT co60il KOUIEKTUBHOE OOCYXKIIEHHE pa3zieia
JUCLUUILIMHBL Ha OCHOBE CaMOCTOSITEIBHOTO HM3YYEHHs 3TOTO pasjena
cryneHTtamu. [10roToBKa K KOJJIOKBUYMY OCYIIECTBISIETCSI HA OCHOBE
HepeyHsi BOIIPOCOB, IIOATOTOBJICHHOTO IIPEIoJaBaTesieM, OTBETHl Ha
KOTOPbIC HeO6XOJlI/IMO TMOJIYYUTh IPU U3YYCHUU ONPCACTICHHOTO IEPCUHA
HayYHBIX MCTOYHUKOB. CTyJIEHTaM BO HEOOXOANMO O3HAKOMHTHCS CO
CHeHI/IaI[BHOI\/’I J'IHTCpaTypOI\/’I, BBIIIKCATh M3 HEC OTBETHI HA BOIIPOCHI,
KOTOpBIE OyayT 00CyXAaThcs Ha KOJUIOKBHYME, c(hOPMYIUPOBATH CBOE
MHEHHE 110 Ka)KIOMY U3 BOIIPOCOB.

30-60
MUHYT

IToaroToBka k
KOHTPOJIbHOU

CaMocTosTenbHas IOoJAroTOBKA K KOHTpOJIBHOﬁ pa60Te BKJIIOYAET B ceOs:

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

- MOBTOPEHHE y4eOHOro MarepHalia, MOJyYeHHOI'O IPH HMOATOTOBKE K
CEeMUHAPCKHM, [TPAaKTHYECKUM 3aHSATHIM M BO BPEMsI UX MPOBEJCHUS;

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

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

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

5. [Toaroroska x CamocrosiTesnibHas IOATOTOBKa K 3adyeTy JOJDKHA OCyHIecTBIsAThCs B | 3,5 —4 yaca
3a4eTy TEUYEHHE BCETO CEMECTpa, B TOM UHCIIE, B pPaMKaX IOJIrOTOBKH K
JICKIMOHHBIM W TPAaKTUYECKUM 3aHATHSM, a TaK)Ke MOJTOTOBKH K
KOJUIOKBUYMY M KOHTPOJIBHOH paboTe, €ClIM OHH IIPELyCMOTPCHBI
IpenojaaBaTeneM

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. IToxroroBska k CamocTosiTenbHasi IOArOTOBKA K 9K3aMEHY CX0Ka C MOATOTOBKOM 16 — 24 gaca
9K3aMeHY K 3a4ery, HO O00beM y4eOHOro MaTepHaga, KOTOPbIH HE0O0XOAUMO
MOJITOTOBUTH K 9K3aMEHY (BOCCTAHOBUTH B IAMSTH, BHOBb OCMBICITUTD H
MOHATh), 3HAYUTEIHHO OoJbIne. BaxHO CHOPMHPOBATH IEIOCTHOE
MpeJCTaBICHAE O COACPKAaHHMH OTBeTa Ha KaXKIBIA BOIPOC, YUTO
MperoJiaracT 3HaHue Pa3HbIX HAYYHBIX MOJXO0JIOB K CYITHOCTH TOTO WIIH
WHOTO SBJICHUS, WM TIPOLIECCa, YMEHHE OIPENENATh U aHAU3UPOBAThH
(hakTopBl UX OMpeeNAIomue U T.11.

Jnst 3TOro pexoMeHjyercs NEpBOHAYAbLHO B TedyeHue | - 2 JHEeH,
momobpaTh M3 Pa3HBIX HCTOYHUKOB MaTephasl, HEOOXOJMMBIN IS
Pa3BEepHYTOr0 OTBETA Ha KAXKABII BOMPOC, U3JI0KHB €ro B BUJIE KPATKOTO
KOHCIIEKTa. 3aTeM MO NaMsITH BOCCTAHOBUTH COJIEpXKAHUE KaXKIOTo
OTBETAa.

@opMbI CaMOCTOATENIBHOW pabOThl O0YYaOUIMXCSA JJsl OBJIQJACHUS, 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 IJIaHA, COCTABIICHUE TAOJINIL
JUIL CHCTEMAaTH3allii y4eOHOro marepuasa, OTBET Ha KOHTPOJBbHBIC BOIPOCHI, 3allOJIHEHHE
paboueii TeTpaay U T.II.

- aHaNUTU4ecKass 00paboTKa TekcTa (AaHHOTUPOBAHKE, PelieH3UpOBaHue, pedepupoBaHue,
KOHCIICKT-aHaJIU3 | JIp.),

- paboTa Cc TecTaMH U BOIIPOCAMH JJIsi CAMOTIPOBEPKH

- paboTa C HOpMaTHBHO — IIPABOBBIMU JIOKyMEHTAMHU

- HamMcaHue pedepara, ycce

- MOJITOTOBKA KYPCOBOW pabOTHI

- COCTaBJICHUE CIIOBAPSI 110 TUCIUILINHE

- pa3paboTKa MHIUBUAYAILHOTO WM TPYIIIOBOTO MPOEKTA

- BBITIOJIHEHHUE MTPAKTHYECKOTO 3a1aHus (Keiica)

- MOMCK MH(OPMAIIMH TI0 33]aHHBIM TIapaMeTpam

- MOATOTOBKA MYJIbTHMEIHMA COOOIICHHWH / JOKJIAJOB K BBICTYIUICHHIO Ha CEMHHApPE
(koH(pepeHIN ), MaTepUaIOB-TIPE3ECHTAIUN 1 T.I1.

- IOCTPOCHHE CBOIHOM (0000IIAOIIEH ) TAOIHITBI

- pelleHHe 3aj1a4y ¥ YIpaKHEHUH 110 00pasiry

- pellicHHE BapUaTHUBHBIX 33]1a4

- BBITMIOJTHEHUE PACUETHBIX U rpaduyeckux padoT

- peIlICHHE CUTYAIlMOHHBIX 33124

- MOJITOTOBKA K JICJIOBBIM / POJICBBIM HI'PaM

- TPOCKTHPOBAaHWE W  MOJICJIMPOBAHUE PA3JIUYHBIX BHUJOB M KOMIIOHCHTOB
npoeCCUOHATIBHOMN JIeITETLHOCTH

- T.1.

[lepeuenpr y4eOHO-METOAMUYECKOTO OOecTeueHus: sl CaMOCTOSITENBHONH  paboThI
00y4aromuXxcs: METOANYECKHUE yKa3aHUsl MO0 CaMOCTOSITENbHON padoTe CTYIEHTOB; ydeOHas U
MeTouYecKas JIuTeparypa B OubnuoTeke u 3neKTpoHHOI O6ubnmnorexe Kosiemka; oTBeeHHOE
JUTSI CaMOCTOSITEIbHON pabOThI BpeMs 3aHSITHI B KOMIBIOTEPHBIX Kiaccax Komemxka, BKiIrodas
paboTy €O CHEelUalM3UpPOBAaHHBIM MPOTPAMMHBIM oOecredeHreM, HH(POPMAIMOHHBIMU
CIIPaBOYHBIMU CHUCTEMAMM.
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3. VCJOBUS PEAJM3ALIMA YYEBHON JUCIHMUILTAHBI
(KYPCA)

3.1. TpeGoBaHus K MUHMMYMY MAaTEPUAJIbHO-TEXHUYECKOT0 00ecredeHus

Peanmuzarus yueOnoit mucuumumnsl (kypca) COO.01.04 MartemaTtuka TpeOyeT HaIU4Hs
CHEIHATBHBIX YYCOHBIX TOMEIICHUH I MPOBEACHUS BCEX BUIOB 3aHATUH, B T.4. YYCOHBIX
ayJIUTOPUN JJIsl TIPOBEACHUS TEOPETUYCCKUX 3aHATHH (JIEKIMH) W TPAKTHUYECKUX 3aHATHIM,
TPYINIIOBBIX M WHAWBUAYAIBHBIX KOHCYJIbTAIUH, MOMEIIECHUH U TMPOBEACHUS J1aOOPaTOPHBIX
paboT, TEKYIIero KOHTPOJISI W TIPOMEKYTOYHOH aTTECTAllud, COOTBETCTBYIOIIUM OO0pa3oMm
OCHAIIICHHBIC TIOMEIIEHUS ISl CAMOCTOSTEIILHOW PabOThI CTYICHTOB.

Y4eOHbIe TTOMEIICHUS JOJDKHBI OBITh OCHAIICHBI BCEM HEOOXOIUMBIM 000pYyIO0BaHUEM:
pabouue MecTa MperoiaBaTelis, 00yJYalomuXcs, TeXHHUECKUE U UHBIE CPEJICTBA O0yUCHUSI.

[TepevyeHr KaOMHETOB W/ TaOOPATOPUI M/WUIM MAaCTEPCKUX W/WJUM MHBIX MTOMEIIEHUH,
TpeOyIOMMXCs A1 OCBOCHUS AUCIUILIUHBI (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

UuraneHblii 3a1 (KaOMHET AJI CaMOCTOSITENIbHOM paboThI)

5. | bubmmorexka

3.2. UndopmanuonHoe odecrneyenne 00yueHust
3.2.1. IlepeyeHb peKOMeH/yeMbIX Y4eOHbIX U31aHUH, 10NOJIHUTEJIbHOMI JIUTEepaTyphl,
uHpopmannoHHbix MHTEpHET-pecypcoB

OCHOBHBIE HCTOYHUKH

1. Kosnos B.B., Hukutun A.A., benmonocoB B.C., Mansiies A.A. np. Maremaruka:
aqreOpa W Hayaja MaTEMaTUYeCKOro aHaiu3a, TeoMeTpus: yueOHuk st 11 kmacca
o0uieo0pa3oBaTeabHbIX Opranu3annid. bazoBelil U yrnyOn€HHbI ypoBHHM / oA penakuueid B.B.
Koznosa, A.A. Hukutuna. — Mocksa: U3mparensctBo «lIpocBemenuey, 2020. — 376 ¢. — ISBN
978-5-533-01649-0. — Tekcr: AJIEKTPOHHBIMN. — URL: https://pycckoe-
cioBo.pd/listing/2019/16300/index.html

JlonoTHUTEeIbHbIE HCTOYHUKH

1. boromonos, H. B. Matemaruka. Yrioy6nennsiii ypoBeHs. 10 - 11 kiaccel: yaeOHUK
Iu1s cpeHero obrero oopasosanus / H. B. boromornos, I1. Y. Camoiinenko. — 5-e u3j., mepepad.
u on. — Mocksa: M3natensctBo FOpaiit, 2022. — 399 c. — (Hapoanoe npocsemnienue). — [SBN
978-5-534-15610-2. — Texkcr: anexktponHbIi // O6pazoBaTenpHas miaatdopma FOpait [caiT]. —
URL: https://urait.ru/bcode/509196
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https://русское-слово.рф/listing/2019/16300/index.html
https://русское-слово.рф/listing/2019/16300/index.html
https://urait.ru/bcode/509196

2. boromonos, H. B. Maremaruka. Anrebpa u Hayana aHaiau3a. ba3oBbeiii ypoBeHb: 10 -

11 xmaccel: yuyeOHHMK myia cpeaHero obmiero odpasoBanust / H. B. boromonoB. — Mockaa:
NznarensctBo FOpaiit, 2022. — 241 c¢. — (O6meoOpa3zoBarenbHbIi 1uki1). — ISBN 978-5-534-
16084-0. — TekcT: snextponHslii // OOpa3oBarenbHas miargopma Opaiit [caiit]. — URL:

https://urait.ru/bcode/530391
3. boromonoB, H. B. Maremaruka: y4yeOHUK UIsi CpPeIHETO NMPOQPECCHOHAIBHOTO

obpazosanus / H. B. boromornos, I1. . Camoiinenko. — 5-e u31., nepepad. u gomn. — Mockaa:
NznarensctBo FOpaiit, 2022. — 401 ¢. — (Ilpodeccronansroe oopazosanue). — ISBN 978-5-
534-07878-7. — Texcr: anektponHbIi // OOpa3zoBarenbHas miatdopma FOpait [caiit]. — URL:
https://urait.ru/bcode/511565

CnpaBoyHo-0ubanorpagpuyeckue, nepuoanvecKue H3AaAHUSA, B T.4. POCCHIICKHE

JKypPHAJIbI:

1. Kypnan «Martematuyeckas Teopusi Urp u ee mnpuioxkeHus» [caiir]. — URL:
https://elibrary.ru/title_about_new.asp?id=30671

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

3. KypHan «9kOHOMHUYECKUH >KypHAJ BBICIIEH IIKOJIBI SKOHOMUKMW» [caiT]. — URL:

https://elibrary.ru/title_about_new.asp?id=9280

HNudopmannonnsie pecypenl cetu UnTepHer
1. https://ig.hse.ru/mathematics - HY BIIID Hayuno-o6pa3zoBaTenbhblii moptan [Q

3.2.2. IlepeyeHb CcOBpeMEeHHBIX 0a3 JaHHBIX, JHLIEH3MOHHOE NPOrPaMMHOE
o0ecnieyenue

Cospemennvie npogeccuonanvhvie 0a3bl OAHHLIX U UHDOPMAYUOHHBIE CHPABOUHBIE
cucmemvl  (UHPOPMAYUOHHBIE — MEXHONO2UU),  UCNONb3YeMOe  NpU  OCYUeCMmENeHUl
0bpazosamenbHO20 npoyecca no OUCYUNIUHE:

- HWudopmanmonnas copaBouHas cucrema u  06a3a  jgaHHbIX  «[TAPAHT»
http://www.garant.ru/ (Z0CTyn 1o napoJo) (0Te4eCTBEHHOE MPOU3BOJICTBO)

- Crynenyeckuil uMHpOpMalMOHHO-CIIpaBouHbI  moprtan  "['apanT-OGpa3oBanue"
https://edu.garant.ru/ (mocTym cBOOOHBIN) (CBOOOIHO PaCIPOCTPAHIEMOE);

- Hayunas onextpoHHas  Oubmmoreka — ©6a3a  gmanHeix eLIBRARY.RU
https://elibrary.ru/defaultx.asp (mocTym cBOOOIHBI);

- LentpanpHas 6a3a maHHBIX Poccrara - https://www.gks.ru/dbscripts/cbsd/ (moctym
CBOOOAHBIN) (CBOOOIHO pacpocTpaHsIeMoe);

- Scopus — enuHas 6a3a JaHHBIX PEIICH3UPYEMON HayUYHOU JINTepaTypbl. WWW.SCOpUS.com
(ocTyn cBOOOIHEIH);

ﬂuueHsuOHHoe u c800600HO pacnpocmpaniemoe npocpammnoe 06807’18qu14€, 6 m.u.
omevyecnmeerHHoco npouseodcmea, ucnojivzyemoe npu ocywecmeleruu 06pa30€am€ﬂb7—l020
npoyecca no ()MCL}MI’UZUH&'
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https://elibrary.ru/title_about_new.asp?id=9280
https://iq.hse.ru/mathematics

- Microsoft Windows (umieH3u0HHOE).

- OdwucHeii maker nporpamm MicrosoftOffice, Brimroyaronuii TEKCTOBBIA PEAAKTOP
MicrosoftWord, osnekrponnyro Tabmuiy MicrosoftExcel, mporpammy mjis TOATOTOBKH
npesentanuii MicrosoftPowerPoint, 6paysep InternetExplorer (uiieH3n0OHHOE).

- Ilporpammusnii mnpoaykr 1C: Ilpeanpustie (JIMIIEH3MOHHOE, OTEYECTBEHHOE
MIPOM3BOJICTBO)

- [Iporpammublie npoaykThl cemeiictBa Corel (JIMIIEH3UOHHOE).

OcobenHocmu  yueOHo-memoouueckoeo obecneyerus Ol AUy C OSPAHUYEHHBIMU
B03MOACHOCMAMU 300P08bS U UHBAIUOOS

CTyneHThl C OrpaHMYCHHBIMH BO3MOKHOCTSMH 3JI0POBbS, B OTJIHYHE OT OCTAJIbHBIX
CTYJICHTOB, HIMCIOT CBOM CHEIU(PUICCKHE OCOOCHHOCTH BOCIPHUATHS M TIepepad0TKH MaTepHaa.
[ToxGop u pa3paboTka y4eOHBIX MAaTEPHUATIOB JJIi TAKUX CTYJICHTOB MPOHM3BOJUTCS C y4ETOM
pa3In4YHBIX OPM HPEAOCTABICHHS JaHHOTO MaTepUaa TaK, YTOObl HHBAJIH/IBI C HAPYIICHUSIMU
cllyXxa ToJy4Yald WHQPOPMALKIO BH3YaIbHO, C HapYIICHUSMH 3pPCHUS - ayJIUalIbHO.
[IpenycMoTpeHo B ciiydae HEOOXOJUMOCTH CO3/IaHHE TEKCTOBOW BEPCHUU JIFOOOT0 HETEKCTOBOTO
KOHTEHTa Ui €ro BO3MOXKHOTO IPEoOpa3oBaHMs B aJIbTEPHATHBHBIC (POPMBI, yI0OHBIC s
pa3IMYHBIX IOJIb30BATENCH, albTCPHATUBHYIO BEPCUI0 MEJIMAa-KOHTCHTa, MPEIyCMOTPEHBI
BO3MOXXHOCTh MAacCIITAOMPOBAHUS TEKCTa M M300pakeHUi 0e3 MOoTepr KavyecTBa M JOCTYITHOCTh
yIIpaBJICHUS] KOHTEHTOM C KJIaBHATYPBI.
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4. KOHTPOJIb M OIEHKA PE3YJbTATOB OCBOEHUS YYEBHOW
JTACIHATIIAHBI (KYPCA)
KOHTpOJ'II-: N OLCHKa pE3YyJIbTaTOB OCBOCHMH:A y‘IC6HOI>i JAUCHUIINIMHBI OCYHICCTBIIACTCA

ImpenoaaBaTcJIEM B IMIPOLECCE ITPOBECACHUA SaHﬂTI/II\/'I, BBITTOJTHEHU A O6yLIaIOH_[I/IMI/IC${ KOHTPOJIbHBIX

n CaMOCTOATCIIbHBIX pa60T, HMHAWNBUAYAJIIbHBIX BaﬂaHHﬁ, IMPOXOXKACHUA TECTUPOBaAHUA, CAAYN

J9K3aMCHa.

4.1. Pe3yabTarhbl, KpUTEPUHU U OLEHOYHbIE CPEACTBA ISl NMPOBeJeHUs] TEKYLIero u

NMPOMEKYTOYHOTO KOHTPOJISI OCBOEGHHSl JAMCUMIUIMHBI M (OPMHPOBAHHMS pe3yJIbTATOB

o0y4eHust
4.1.1.

Kpurepun

OIICHUBAHMUA

pe3yJbTaToB

O0CBOCHUA

JIUCUUILIMHBI M

(popMupoBaHusi pe3yJibTATOB 00y4YeHHsl NPH NPOBeJIeHUH TeKYIero M MpPoOMe:KyTOYHOI0

KOHTPOJISt

1. ba3oBbIil 3HAHUEBBIN YPOBEHb OCBOEHUS y4eOHOTr0 MaTepuaa - HOpOroBbIN

2. YMeHHE WCIIOJIb30BaTh TCOPCTUUCCKUEC 3HAaHUA U YMCHUSA IIPU BbIIIOJIHCHUHN

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

3. YpoBeHb riy0oKoit chopMUPOBAaHHOCTH PE3YIBTATOB O0OYUECHHS — IPOABUHYTHIM

KommoneHnts! HpI/ISHaKI/I YPOBHS OCBOCHUA PE3YJIbTATOB 06y‘IeHI/I${
pe3yJIbTaToB IMOPOTOBBII MOBBIIECHHBIN MIPOJABUHYTHIN
oOyueHus 1o
MYCLIAIIIINHE
SHaHusa CryneHt feMoHCTpHupyeT 3HaHue- | CTyIOeHT IeMOHCTPUPYET CryneHT MoXeT
3HaKOMCTBO, 3HAHHUE-KOIIHIO: aHAJIUTHYECKHUE 3HAHUS: CaMOCTOSATENIBHO
y3HaeT 00BEKTEHI, IBJICHUS U YBEpEHHO BOCIIPOHM3BOIUT U W3BIICKATh HOBBIE
MOHSTHS, HAXOIUT B HUX MOHUMAET TIOTyYCHHbBIE 3HAHUS U3
pa3n4us, IpOSIBIICT 3HAHUE 3HAHUS, OTHOCHT MX K TOHM WM | OKPYXKAFOIIET0 MUPA,
MCTOYHHKOB IOJTYy4EHHs MHOM Ki1accu(UKAIIMOHHON TBOPYECKH UX
HHPOPMALINH, MOKET TPYIIIE, CAMOCTOSITEEHO HCTIOJIB30BAaTh JIJIs
OCYILECTBIIATH CAMOCTOSITEIIEHO CHCTEeMaTH3UPYET HX, TPUHATHS PEIICHUN B
PEPOYKTUBHBIC IEHCTBHSI HAJT YCTaHABJINBACT B3aHMMOCBSI3H HOBBIX U
3HAaHUSMH ITyTEM MEXITy HUMH, TIPOTYKTHBHO HECTaHIAPTHBIX
CaMOCTOSTENIEHOTO NPUMEHSIET B 3HAKOMBIX CUTYyAIIHsX.
BOCTIPOW3BEJICHUS U IPIMEHEHHS | CHUTYallHsX.
HHQOPMALUH.
VMeHus CryneHT yMmeeT KOppEeKTHO CryneHrt ymeet CryneHTt ymeet
BBITIOJTHATH MPEITICaHHBIC CaMOCTOSITEIIFHO BBITTOHSATH CaMOCTOSITEITFHO
JICHCTBUS 110 MHCTPYKIIHH, JeHCTBUS (IPUEMBI, BBIMOJTHSATH JCHCTBUS,
AITOPUTMY B H3BECTHOM OIepaIuru) MO PEIICHUIO CBsI3aHHBIC C
CUTYyaIll{, CAMOCTOSITEIHHO HECTaHIAPTHBIX 3a/1a4, pemeHneM
BBIMOJTHSCT JEHCTBUS 110 TpeOyIomMX BEIOOpa Ha HCCIICIOBATEIBCKUX
PEIIEeHNIO TUIIOBBIX 3a/1a4, OCHOBE KOMOWHAIMN 3a/1a4, IEMOHCTPUPYET
TpeOYIOMIIX BBIOOPA U3 YHCIIA N3BECTHBIX METOJIOB, B TBOpPYECKOE
M3BECTHBIX METO/IOB, B HeTpeacKa3yeMo HCTIOJIE30BaHHE
MpesIcKa3yeMo U3MeHsoLecs HU3MEHSIIOIEHCS CUTyaluu YMEHUH (TEeXHOJIOTHIA)
CUTyaIuu
NmeTs CTyneHT JeMOHCTPHUPYET CTyneHT JeMOHCTPUPYET CTyIeHT ToToB
IIPaKTHYECKHIA TOTOBHOCTB K PELICHHIO TOTOBHOCTH K peuiaTh NpakTHYeCKue
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OIIBIT

y4eOHBIX,
yueOHo-
MPOCKTHBIX
COLIMAIIBHO-
MPOCKTHBIX

CUTyalusiIx

INPpUMCHCHUSA B

OTPaHUIEHHOTO KOJIMYECTBA
HETUIIUYHBIX 3a/1a4 IPU yCIOBUU
OKa3aHUsl EMy METOINYECKOU
MOMOIIY (HampuMep, TOCTaHOBKA
YTOUYHSFOILIUX BOIIPOCOB), @ TAKXKE
M | He roToB pelaTh NpakTH4ecKHue 3a]1a4 NOBBIIICHHOM
3aJa4y NOBBIIIEHHOH CIIOKHOCTH
U TpUHAMATH MIPUHUMATh
npodeccrnoHaNbHBIEe U
yIpaBJlIe€HYECKUE 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

METOIMYECKOM O0ECIIEUEHUH.

CJIO’)KHOCTH,

MpUHUMAaTh

HEIOJTHOM

METOIMYECKOM
o0OecIieueHuu.

yIpaBJIeHYECKUe

HEAOCTATOYHOM

HOpPMAaTUBHOM U

3aJ1a9M TTOBBIIIICHHON

HCTHUIIOBBIC 3a1a4H,

mpo¢eCCHOHATBHEIE U

PELICHUS B YCIOBHAX

OTIPEIEICHHOCTH, IIPU

JAOKYMEHTAJIbHOM,

4.1.2. ®opMbI KOHTPOJISI Pe3yJbTATOB OCBOEHHSI IMCUHMILIUHBI U (opMHUpoOBaHMS

JIMIHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX PE3YJAbTATOB IIPU MPOBCACHUUN TEKYLICI0 U

MPOMEKYTOYHOT'0 KOHTPOJIsA

cBOOOJTHO ONEpHPOBAaTh IMOHATUEM: CTENEHb C IEIbIM IOKa3aTeleM,
UCHOJIBb30BaTh TOAXOMAILYI0 (OPMY 3alUCH AEHCTBUTENBHBIX YHCEN UL
pelIeHns NPaKTHYECKHX 3a/a4 ¥ IIPE/ICTaBIIEH s JaHHbIX;

cBOOOJTHO ONEPHPOBAaTh MOHATHEM: apU(METHUECKHII KOPEHb HATYpaIbHOI
CTENEHN;

cBOOOJTHO OIEPHPOBATh TMOHATHEM: CTENEHb C PAIlIOHAIBHBIM MOKa3aTeleM;
CBOOOJTHO ONEPUPOBATH TOHATHAMHK: JIOTapu(pM dYHCIA, JACCATHYHBIE U
HaTypaJbHbIE JIOTapH MBI,
CBOOOJTHO OTIEPHUPOBATH MOHATHAMHU: CHHYC, KOCHHYC, TaHI€HC,
KOTaHI'€HC YHCIJIOBOTO apryMeHTa;

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

VpaBHeHMSs U HEPABEHCTBA:

cBOOOJTHO ONEPHPOBAThH TOHATUSIMH: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO,
PaBHOCHIIbHBIE ~ ypPaBHEHUS 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;
H3y4eHUsI OCHOBHOH 00pa30BaTeNbHON IPOrPAMMBI: - IpOBepKa pabounx
IIpenmerHble pe3ynbTaThl OCBOSHHUS (eaepaibHOl padouel mporpaMMsl MO | TeTpaaei
MaTeMaTHKe IPEACTaBICHBI IO roJaM OOy4eHHs B paMKaX OTJEIbHBIX | - TeMaTHYECKHE JUCKYCCHU
y4eOHBIX KypCOB B COOTBETCTBYIOIIHX Pa3fiellax HACTOAIIEH IPOrPaMMBL. - peleHne 3a1a4d 1
K xonmy oOyuenust B 1 moiayroamu OOyYalOIIMICS MOJYYHUT CIEAYIOLUIME | YNPaKHEHUH 1o oOpasily
IpeIMETHbIE PEe3yJIbTaThl 10 OTACIBHBIM TeMaM (efepanbHOi pabodeil | - YCTHBIH OMPOC HA JTEKIHsX /
mporpaMMbl  y4eOHOTO Kypca «Anrebpa M Hadana MaTeMaTHYECKOro | MPaKTUYECKHUX 3aHATHAX
aHaIU3a»: - TeMaTHYECKHE IUCKYCCHU
Yucna ¥ BRIYUCICHUS: - pabota ¢ TecTaMu U
CBOOOJHO OINEPUPOBATh MOHATUSAMH: DPAlMOHANBHOE 4YUCIO, OECKOHEUHas | BOIPOCAMH AT
nepuoandeckast IpoOb, MPOLEHTHI, UPPALHOHAIBHOE YHCIO, MHOXKECTBA | CaMOIPOBEPKH
PaLHOHAIBHBIX U JeHCTBUTENBHBIX YHCEIl, MOLY/Ib JEHCTBUTENHOTO YUCIA; | - IPOBEPKA KOHCIIEKTOB
NPUMEHATh JPOOH M TPOLEHTHl IS pelIeHHs HPUKIAIHBIX 3aJad M3 | - TePMUHOJIOTHYECKUIl
Pa3IMUHBIX OTpaciel 3HaHUH U peaIbHOM KU3HHU; JIUKTaHT &
MIPUMEHSTH PUONTVDKEHHbIE BEIYHUCIICHHS, IPaBIJIa OKPYTJICHUS], IPUKHUAKY U §
OLICHKY pe3yJIbTaTa BBIYHCIICHUIH; &
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HEPaBEHCTBA;
IOPUMEHATh Ppa3IMYHbIe METOAbI pEIICHHS palHOHAIBHBIX M APOOHO-
paLMOHANIBHBIX YpaBHEHHH, NMPUMEHSATH METOA HMHTEPBATIOB JUIS PEIICHHS
HEPaBEeHCTB;

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

CBOOOJHO ONEpPHPOBATh MOHATHAMHU: CHCTEMa JIMHEHHBIX YyPaBHEHUIA,
MaTpHULa, ONpPEeIeTUTeNh MAaTPHIB 2 X 2 U €ro IeOMeTPUYECKUH CMEICI,
HCTIONB30BaTh CBOMCTBA ONMpPENeNUTeNs 2 X 2 IS BBIYHCIICHUS €T0 3HAUCHHS,
MIPUMEHATh ONPEICNUTeNH IS PEIICHUS CHCTEMbl JHHEHHBIX ypaBHEHUI,
MOZENHPOBATh PEANbHBIC CUTyallUH C MOMOMIBIO CHCTEMBI JIMHEHHBIX
YpaBHEHHH, HCCIEAOBAaTh MOCTPOSHHBIE MOJENH C IOMONIBI0 MATpHUIl U
oIpeieIuTeNeH, HHTEPIPETHPOBATH ITOTyUCHHBIH Pe3y/IbTaT;

HCTIONB30BaTh CBOWCTBA JEHUCTBHH C KOPHSAMH JUIL HpeoOpa3oBaHHs
BBIPAYKECHUIA;

BBITIOJIHATE IPEe0Opa30BaHMs YHCIIOBBIX BEIPAKCHHUH, COIEPIKAIINX CTEIICHH C
pAaIMOHATIBEHBIM IT0Ka3aTeIeM;

HCII0JIb30BaTh CBOICTBa JorapupmMoB Ut npeobpa3oBaHus
JI0Tapr()MHIECKUX BEIPAKCHUH;

CBOOOJHO OIEPHPOBATh IOHATHSIMU: HPPAIMOHAIBHEIE, T0Ka3aTeIbHbIe U
norapuMUUECKUEe YpaBHEHHs, HAXOAUTh HX pelIeHus C I[IOMOLIBIO
PABHOCHIIbHBIX IIEPEXOJI0B UIIH OCYIIECTBIISASA IPOBEPKY KOPHEIA;

IPUMEHATh OCHOBHbIEC TPUTOHOMETPHYECKUE (hOPMYJIBI [JIs IIPe0dpasoBaHus
TPUTOHOMETPUUECKUX BBIPAKSHHIA;

CBOOOJHO ONEpHPOBaTh IOHATHEM: TPUTOHOMETPUUECKOE ypaBHEHUE,
HPUMEHATh HeoOXoxumble (OPMyNbl JUIS PEIICHHS OCHOBHBIX THIIOB
TPUTOHOMETPUUECKUX YPaBHEHHUI;

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

ypaBHEHHMsI, HEPABEHCTBA 110 YCJIOBHIO 3alauH, HCCIENOBATh IIOCTPOCHHBIE
MOJIEJIH C UCIOJIb30BaHHEM alllaparta aareophl.

DyHKUMY U rpaduKu:

CBOOOIHO ONEPUPOBATH MOHATUAMHU: (QYHKIMS, CIOCOOBI 3a1aHusl (PYHKLIUH,
B3aUMHO OOpaTHbIe (YHKLUUH, KOMHO3ULUS (QYHKUUH, rpaduk (yHKIUH,
BBINOJIHATH AJIEMEHTapHbIE NPeoOpa3oBaHus rpadUKOB GyHKIIMIA;

CBOOOIHO ONEpPHPOBaTh MOHATHUSAMHU: OONACTH ONpPEAENCHHS U MHOXKECTBO
3HAa4YCHUN (DYHKUUH, Hy/TH (YHKIHH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA;
CBOOOHO ONEPUPOBATh MOHSTHAMH: UYETHbIC W HEYETHBIC (YHKIHUH,
nepuoAMveckue  (YHKIMH, TPOMEXYTKH MOHOTOHHOCTH  (DyHKIuH,
MaKCHMYMbI ¥ MHHHMYMBI (DyHKIUH, HaHOOIIbIIIEe I HAMEHbIIEEe 3HAUCHHE
(yHKIMM HAa TPOMEXKYTKE;

CBOOOIHO OTIEPHPOBATH MOHATHSAMU: CTETICHHAs GbyHKIUA C
HATypalbHBIM M LENbIM IOKa3aTeneM, IpadHK cTeneHHOH (QYHKIHU C
HATYpaIbHBIM M LEJBIM IIOKa3aTesneM, rpaduk KOPHS N-OH CTENEeHH Kak
(yHKIMM 00paTHOI CTENEHH ¢ HATYpaJIbHBIM MOKa3aTeNIeM;

OnepHpoBaTh MOHATHSAMH: JMHEHHAs, KBaJpaTH4YHAs M APOOHO-NHHEHHas
(yHKIUM, BBINONHATH 3JIE€MEHTAPHOE HCCICHOBAHHE U IOCTPOEHHE HX
rpaduKoB;

CBOOOJHO ONEPUPOBATh MOHATHSAMH: IMOKAa3aTelbHas M Jyorapudmmuueckas
(yHKIMH, MX CBOWCTBA U TPadMKH, UCIOJIB30BATh UX TPAdUKU AJIsS PEUICHHS
YpaBHEHHUII;

CBOOOJHO OIEPHPOBATH MOHATHAMU: TPHTOHOMETPHUECKAs OKPYKHOCTb,
ompeieIeHie TPHIOHOMETPHUYECKHX (DYHKITHI YHCIOBOTO apIyMEHTa;
HCTIONB30BaTh Ipadukd GYHKIOMI I8 HCCIENOBAHHS IPOIECCOB U
3aBHCHMOCTEH IIpU DEIICHHM 3afad M3 APYruX Y4YeOHBIX NPEAMETOB U
peanbHON KU3HH, BBIPAXKaTh (POPMyTaMU 3aBHCHMOCTH MEXIY BEIHNINHAMU;
Havana MaTeMaTH4YeCKOTO aHAIH3a:

CBOOOJHO OIEPUPOBATH MOHATUSAMH: apH(pMeTHUecKas M IeoMeTpHYecKast
mporpeccus, OEGCKOHEYHO yObIBaromiash TeoMeTpHYecKas HpOTPecCHs,
JIMHEHHBI M 3KCHNOHEHIMANBHBIA POCT, (OpMyNa CIOKHBIX IPOIEHTOB,
HMeTb NIPECcTaBIeHNe O KOHCTAHTE;

HCTIONB30BaTh IPOTPECCHU JUIS DEIIeHHs pPealbHBIX 3a]ad IPUKIAJHOTO
XapaxTepa;
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CBOOOIHO OIIEPHPOBATH MOHATUIMH: IIOCIIEOBATEIFHOCTD, CIIOCOOBI 3aJaHHs
MOCIIEI0BATEILHOCTEH, MOHOTOHHBIE H OrPaHUYCHHEIE TIOCIICJ0BATEIFHOCTH,
MIOHMMATh OCHOBBI 3apOXKJICHHS MAaTeMAaTHYeCKOTO aHalli3a Kak aHalu3a
OECKOHEYHO MAJIBbIX;

CBOOOJIHO OTIEPHPOBATH ITOHATUSIMH: HETIPepHIBHBIC GbyHKIHH,
TOYKH pa3pbiBa rpaduka GyHKIUH, aCHMITOTHI Tpaduka QYHKIINH;
CBOOOJHO OIEpHPOBATh IOHATHEM: (YHKIHS, HEIpephIBHAsS Ha OTpe3Ke,
IIPUMEHSATH CBOICTBA HENIPEPHIBHBIX (PyHKINMIT s pelIeHus 3a1ad;
CBOOOJHO OIEpUpPOBATh MOHATHSAMHU: MepBas U BTOpas HPOU3BOJHBIC
¢yHKIMH, KacaTenbHas K rpaduKy QyHKIHHN;

BBIYUCIIATH IPOU3BOJHBIE CyMMBI, IIPOU3BEICHHUS, YACTHOTO ¥ KOMIIO3HIHU
IBYX (QyHKIUH, 3HATH IPOU3BOJHBIC HIIEMEHTAPHBIX (DYHKIIHH;

HCTIONB30BaTh T'€OMETPHYECKHI M (U3MYECKHI CMBICI MPOU3BOTHOM JUISL
penreHus 3ajfad.

MHOXecTBa U JIOTHUKA:

CBOOOJHO  ONEpPHPOBaTh  IMOHATHAMH: MHOXECTBO, OIEpallid  Haj
MHOXECTBaMH;

HCTIONB30BaTh TEOPETUKO-MHOXKECTBCHHBIN alIapaT JUlsl OIHCAHHs PealbHBIX
MIPOLIECCOB ¥ SABJICHHI, IIPH PEIICHUH 3a1a4 U3 APYruX y4eOHBIX IPEAMETOB;
CBOOOJIHO OIEPHUPOBATH INOHATHSAMHM: OIPEAeNICHHE, TeopeMa, ypaBHEHHe-
CIIICTBHE, CBOWHCTBO  MAaTeMaTHYEeCKOro OOBEKTa, JIOKa3aTelbCTBO,
PaBHOCHIIBHBIE yPaBHEHHUS U HEPABEHCTBA.

K xoHIly 00y4eHus: BO 2-M HOJIYyroAnu 0Oy4arOIIUICS MOTYyYHUT CIEAYIOLIHE
MpeIMEeTHbIC pPe3yJbTaThl 10 OTACIbHBIM TeMaM (eaepanbHOll paboueit
nmporpamMMmbl  yueOHOro Kypca «Auredpa M Hadana MaTeMaTHYECKOro
aHaIU3a»:

Yucrna ¥ BBIYUCIICHUS:

CBOOOJIHO OIIEPUPOBATH IIOHATUSMH: HATYpPaJIbHOE U 1IEJI0€ YHCII0, MHOJKECTBA
HATYpaJIbHBIX U LENBIX YHCEJ, UCIOJIB30BATh NPU3HAKH JEIMMOCTH LEbIX
yucen, HOJl u HOK HatypanbHbIX 4MceNn I pelieHus 3a1ad, NPUMEHATh
anroput™ EBkimpa;

CBOOOJHO OIEPUPOBATh MOHATHEM OCTaTKa IO MOJIYNIO, 3allUCHIBATh
HaTypaJlbHbl€ YUCJIA B PA3IMYHBIX TO3ULHUOHHBIX CHCTEMAX CUHCIICHHUS;
CBOOOJHO ONEPHPOBATH IMOHATHAMM: KOMIIEKCHOE YHUCIO U MHOXKECTBO
KOMIIIEKCHBIX YHCEl, IPEACTABILITH KOMILIEKCHBIE YHCTIa B alredpandeckoit
U TPUTOHOMETPUUECKOH (opMe, BHIIOIHATH apU(METHYECKUE ONMEpalun ¢
HHMH U U300pa’kaTh Ha KOOPAUHATHOH IJIOCKOCTU.

VYpaBHEHHs U HEPaBEHCTBA!

CBOOOJHO OIEPHPOBATh IMOHATUSIMH: HPpalMOHATbHbIE, MOKa3aTelbHbIE U
norapuMHUUECKUEe HEPABEHCTBA, HAXOAUTh UX pEIICHHS C I[OMOLIBIO
PaBHOCHIIBHBIX TI€PEXO/I0B;

OCYIIECTBIATH OTOOpP KOpHEH TIIpU pPEIIeHHH TPUTOHOMETPHYIECKOTO
ypaBHEHMS; CBOOOJHO ONEPUPOBATh IOHSATHEM TPUTOHOMETPUUECKOE
HEePaBEHCTBO, IPHMEHSITh

HEoOXOAUMBbIE (dopmyb UL PpeleHust OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSIMH: CUCTEMA U COBOKYIHOCTh YPaBHEHUH U
HEPaBEHCTB, DPABHOCHJIbHBIE CHCTEMbl H CHCTEMBI-CICACTBHS, HAXOAUTH
pelIeHus] CUCTEeMBI U COBOKYIHOCTEH paIlMOHANIbHBIX, HPPAIMOHANbHBIX,
OKa3aTeIbHBIX U JOrapH()MUIECKUX YPaBHEHUH U HEPABEHCTB,

pemiaTsb palMoHasbHbIe, UppalUoHANIbHBIE, HOKa3aTeNbHBbIe,
norapuMHUUECKUe U TPUTOHOMETPUUYECKHE YpPaBHEHHs U HEPAaBEHCTBa,
cozeprKalye MOIYIIH U TapaMeTphl;

MIPUMEHATH TpadudecKue METOAB! AT PEIICHNs ypaBHEHUIl 1 HEPaBEHCTB, a
TaKOKe 337124 ¢ IapaMeTPaMu;

MOZEIHPOBATh pealbHble CHTyallHd Ha s3bIKE anreOpbl, COCTaBILATH
BBIPA)KCHUS, YPAaBHEHUs], HEPABEHCTBA U HX CHCTEMBI IO YCIIOBHIO 3a/auH,
HCCIIeI0OBATh IIOCTPOCHHBIC MOJENH C HCIIONB30BAHHEM allapara anredpsl,
HHTEPIIPETUPOBATH IOIYYCHHBIH pe3ybTar.

DyHKIMY U rpaduKu:

CTPOHTH TIpauKH KOMIO3UIUHM (DYHKIUH C IOMOIIBIO 3IEMEHTapHOIO
HCCIICJOBAaHUS U CBOMCTB KOMIO3UIIMH JBYX (DYHKILIHIA;

CTPOHTh TeOMETpUUecKHe o00pa3bl ypaBHEHMH M  HEPaBEeHCTB Ha
KOOpPAMHATHOH IJIOCKOCTH;

CBOOOJHO ONEPUPOBATh IOHATHAMH: TpadUKM TPUTOHOMETPUUECKUX
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¢$yHKUMA; TpUMEHATh (QYHKOUHM JUIL MOJCIMPOBAHMS U HCCICIOBAHUS
peaNbHBIX IPOIIECCOB.

Havana MaTeMaTHYeCKOTO aHaIH3a:

HCTIONB30BaTh IPOU3BOAHYIO AJIS HCCISAOBAaHUS (pyHKIIMH HA MOHOTOHHOCTh
1 DKCTPEMYMEI;

HaXOJUTh HaHOOJbIIee U HANMEHbIIee 3HaUeHHs (DYHKIUU HETIPEPHIBHON Ha
OTpE3KE;

HCTIONB30BaTh MPOM3BOJAHYIO Ui HAXOXKAEHUS HAWIYdIIerO PEIICHUs B
NPUKIAJHBIX, B TOM 4YHCIE COIMAIbHO-DKOHOMHYECKHX, 3ajadax, Uit
OIIpe/ieTIeHNs] CKOPOCTH U YCKOPEHHMsI IIpoLecca, 3aJaHHOro (GopMyoil uim
rpauKoM;

CBOOOJHO OIEPHUPOBATh IOHATHAMH: IIEPBOOOpA3Hasl, ONpPEeNeNEHHBII
HHTETrpaj, HaXOJUTh IePBOOOPA3HEIE IIEMEHTAPHBIX (QYHKIUH U BEIYHUCIATH
uHTerpan no ¢popmyine Herorona-Jleiibnnma;

HaXOJUTh IO ! INIOCKUX (GUTYp U 0OBEMBI TEN C HOMOIIBIO HHTErPaa;
HMeTh IpEJCTaBIeHHE O MATeMAaTHYECKOM MOJEIMPOBAHUHM Ha IIpUMepe
cocTaBieHHs Ju(pGepeHIHaIbHBIX YPaBHEHHIA,

pemiaTh NpUKJIaJHBIC 33/ladd, B TOM YHCIIE CONUATbHO-IKOHOMHYECKOTO H
(u3IyecKoro XapakTepa, CpeiCTBaMH MaTeMaTHIECKOTO aHAIN3a.
pEAMETHBIE pe3yIbTaThI 110 OTASIBHBIM TeMaM yaeOHOro Kypca «I'eoMeTpus».
K xoHIy 1 momyroaust o0ydaromuiicst HayIuTCs:

CBOOOIHO OIIEPHPOBATH OCHOBHBIMH IOHATHSIMH CTEPEOMETPUH IIPH PEIICHUN
3a/1a4 U NIPOBEICHHN MAaTEMaTHYECKHX PACCYKACHUI;

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

KJIacCU(UIUPOBATh B3aUMHOE DPACIONOXKEHHUE IPAMBIX B IIPOCTPAHCTBE,
IUIOCKOCTEH B IIPOCTPAHCTBE, MPSIMBIX H IJIOCKOCTEH B IPOCTPAHCTBE;
CBOOOJIHO OIEPUPOBATH MOHATHAMH, CBSI3aHHBIMU C YITIaMU B IIPOCTPAHCTBE:
MEX[Iy OPSMBIMH B IPOCTPAHCTBE, MEXKLY IIPSAMON H IIIOCKOCTBIO;

CBOOO/IHO ONEPUPOBATH OHATUSIMH, CBSI3aHHBIMH C MHOTOIDAaHHUKAMH;
CBOOOJHO pACIO3HABAaTh OCHOBHbIE BHIBI MHOIOTPAaHHHUKOB (IIpHU3Ma,
UpaMua, MPSIMOYTOJIbHbIN Napaenenumen, Kyo0);

KJIaccU(UIUpPOBaTh ~ MHOTOTPAHHHMKM,  BBIOMpas ~ OCHOBAaHHS UL
KJIaccu(uKanuy; CBOOOJHO ONEPUPOBATh IIOHATUSIMH, CBSI3aHHBIMU C
ceyeHHeM MHOTOTPaHHUKOB IIIOCKOCTHIO;

BBIMOJIHAT MApajIebHOE, LEHTPATbHOE U OPTOrOHANIbHOE MPOEKTHPOBAHUE
¢uryp Ha IIOCKOCTb, BHIMOIHATH H300pakeHHs (PUTYp Ha MIIOCKOCTH;
CTPOHTH CEUEHHS MHOTOTPAHHHMKOB PA3IMYHBIMH METOJAMH, BBINOIHSITH
(BBIHOCHBIE) TUIOCKUE YEPTEKH U3 PUCYHKOB IPOCTHIX 00BEMHBIX (HUTYp: BUI
CBepXy, COOKY, CHU3Y;

BBIYUCIIATH IIOLMIAAU HOBEPXHOCTEH MHOTOTPAaHHHKOB (IPH3Ma, MHPaMUAa),
TeOMETPHYECKHX Tell ¢ IpuMeHeHneM Gopmyir;

CBOOOJIHO OTEPUPOBATH MOHATUSIMH: CHMMETPHSI B IPOCTPAHCTBE, LIEHTP, OCh
U IJIOCKOCTh CHMMETPUH, LIEHTP, OCh U IIOCKOCTh CHMMETPUH (UTYPEI;
CBOOOJHO OIEPUPOBATH HOHATHUSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAHHATaM B IPOCTPAHCTBE;

BBIMOJIHATD AEHCTBHUS HaJl BEKTOPAMH;

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

OPUMEHATh TpOCTeilllie MHpPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHHKAI[HOHHbIE CHCTEMBI IIPY PEIICHUH CTEPEOMETPHIECKUX 3a1ad;
U3BIIEKATh, IPEOOPA3OBBIBATE M HHTEPIPETHPOBATh  HH(OPMAIUIO O
MPOCTPAaHCTBEHHBIX T'EOMETPHUYECKHX (UTrypax, MpPeACTaBICHHYI0 Ha
gepTexax U PHCYHKAX;

IIPUMEHATH IIOTy4YCeHHBIC 3HAHUS HAa MPAKTHKE: CPAaBHUBATh U aHAIM3UPOBATh
peanbHbIe CHTYallH, IPHMEHITh HU3ydeHHbIC MOHATHS B IPOLECCE IOUCKA
pelIeHnsl MaTeMaTHYeCKH C()OPMYIUPOBAHHON MPOOIEMBI, MOAEIMPOBATH
peanbHBIE CHTYyallHd Ha S3bIKE TE€OMETPUH, MHCCIIeOBATh IOCTPOCHHBIE
MOZIENIH ¢ HCHONIb30BAaHHEM I€OMETPHUYECKHX MOHATHI M TeOopeM, ammapara
anreOpsl, pemIaTh NPaKTUYECKHE 3aJadl, CBS3aHHBIE C HAXOXKICHHEM
TeOMETPHUYECKHX BEIUYHUH;

HMeTb MPEICTAaBICHUsI 00 OCHOBHBIX JTalaX pa3BUTHUS TEOMETPHH Kak
COCTaBHOM YacTH (DyHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.
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K xonIy 2 momyroaust o0ydaromuiicss HayIuTCs:

CBOOOJHO ONEPHPOBATh MOHATHSAMH, CBS3AHHBIMH C IMIMHIPHYIECKOH,
KOHHYECKOH H  Cc(epuuecKoil IOBEPXHOCTSIMH, OOBICHATH CHOCOOBI
TIOJTyqeHUS;

OIepHpOBaTh MOHATUSMY, CBS3aHHBIMH C TEJIAMH BPAIICHUS: IMIHHAPOM,
KOHYCOM, cepoil U mmapomM;

pacro3HaBaTh Tela BpameHus (IIIMHAP, KOHYC, cdepa U Mmap) U 00bICHATH
CI0COOBI OYYCHHS Tell BPAICHUS;

KIIacCU(UIINPOBATH B3aHMHOE PACIIONOKEHNE CHephl U IMIIOCKOCTH;
BBEIYUCIIATH BEIMYMHEI 3JIEMEHTOB MHOTOTPAHHUKOB H TEJl BPAIEHUS, 00BEMBI
U TIOmAAM IOBEPXHOCTEH MHOTOTPAHHUKOB M TelI  BPAIICHUS,
TeOMETPHIECKHX TeJl ¢ IpUMeHeHneM Gopmyir;

CBOOOJIHO ONEPHPOBATH IMOHATHSAMH, CBSI3AaHHBIMH C KOMOHHAIUSMH Tel
BpallleHUss ¥ MHOTOTPAaHHHMKOB: MHOTOTPaHHHK, BIIHCAaHHBIA B cdepy U
OIMCAHHBIA OKOJO cdepbl, chepa, BIUCAHHAS B MHOTOIPAaHHHK WM TEIO
BpAILCHUS;

BBIYUCIIATH COOTHOIICHHS MEXAYy IUIONIAIIMH IIOBEpXHOCTEH U 00bEMaMu
MOI00HBIX TEIT;

N300paXkaTh H3ydaeMble (PUTYPEI, BHITIOIHATE (BBIHOCHBIE) INIOCKHE YEePTEXH
13 PUCYHKOB IIPOCTHIX 00BEMHBIX (PUTYp: BUZ CBEPXY, COOKY, CHU3Y, CTPOUTH
CEeUCHHS Tl BpaIlleHHs;

H3BJICKaTh, HHTEPIIPETUPOBATh U MPeoOpa3oBhIBaTh HHPOPMALHUIO (GUTypax,
IPEeJCTaBICHHYI0 HAa YepTeXaX O MPOCTPAHCTBEHHBIX I'€OMETPHUYECKHX H
PHCYHKaX;

CBOOOIHO ONEPHPOBATH IOHATUEM BEKTOP B IPOCTPAHCTBE;

BBIIOJIHATH OIEPaluH HaJl BEKTOPAMH;

3a/1aBaTh IJIOCKOCTh YpaBHEHHEM B I€KapTOBOU CHCTeME KOOPIUHAT;
pelIaTh reoMeTpUYECKHE 3a1audl Ha BBIYUCICHHUE YITIOB MEXKIY IPSMBIMU U
IUIOCKOCTSIMH, BHIYHUCIIEHHE PACCTOSHUI OT TOUKH IO IUIOCKOCTH, B II€JIOM, Ha
IIPUMEHEHHE BEKTOPHO-KOOPJUHATHOIO METO1a IIPH PELICHUH;

CBOOOJHO ONEPHPOBATH IOHATHAMHM, CBS3aHHBIMH C IBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBHIKECHUH;

BBIIOJIHATh ~M300pa)KeHHS MHOTOTPAaHHHKOM M Tl BpallleHHs IIpu
MapajuleJIbHOM ~ TIEPEHOCE,  LEHTPAIbHOH  CHUMMETpUM,  3epKaJbHON
CUMMETPHH, IPU [TOBOPOTE BOKPYT MPSIMOH, Mpeodpa3oBaHust Nogo0us;
CTPOHTH CEUEHHs] MHOTOTPAHHHKOB M Tel BpALICHMS: CEUEHUS IMINHAPA
(mapaanenabHO M MEPIEHIUKYISIPHO OCH), CEYEHHUs] KOHyca (IapajienbHoe
OCHOBAHHMIO U MPOXOAIIEe Yepe3 BEPIIUHY), CEUSHHs IIapa;

HCTIONB30BaTh METOABl IIOCTPOGHHUS CEUeHHWi: METOH CIIeJOB, MeETO[
BHYTPEHHETO IIPOEKTUPOBAHHS, METOJ IEPEHOCA CEKyIIeH MIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUECKUE YTBEPIKACHUS;

MIPUMEHATH FeoMeTpuueckue (paKThl 1T PeIIeHNs CTePEOMETPHUECKHX 3a/1a4,
MpeIoIaraloluX HECKOIBKO IIaroB PEIICHUs], €CIU YCIOBUS IPUMEHEHUS
3a/IaHbI B SIBHOW U HESIBHOM (opme;

pemiaTh 3amaud  Ha JOKAa3aTEeNbCTBO MAaTEMAaTHYECKHX OTHOIICHUH H
HaXOXKICHHE TeOMETPUUECKUX BEIIHMIUH;

MPUMEHATh HPOrpaMMHBIE CPEICTBA U DIEKTPOHHO-KOMMYHHUKAI[OHHbIE
CHCTEMBI IIPH PEIICHUH CTePEOMETPUIECKUX 3a/a4;

MIPUMEHATH [IOTy4eHHbIC 3HAHUS Ha IPAKTUKE: CPAaBHUBATD, AHAIH3UPOBATh U
OLICHUBATh peallbHble CUTYalluH, IPUMEHATh H3y4EeHHBIC IOHITHS, TEOPEMBL,
cBOIfcTBa B Ipoliecce MOMCKA PEIIeHHsT MaTeMaTH4ecKu cHopMyIHpOBaHHOM
mpoOIeMbl, MOJETUPOBATh pEalbHbIC CHTYallMd HA S3bIKE TEOMETPHH,
HCCIIeIOBATh IIOCTPOCHHBIE MOJENH C HCIIONB30BAHHEM TI'€OMETPUUECKUX
MOHATHH U TEOpeM, amlmapara aiareOpbl, pemaTh OpaKTHYeCKHe 3aJadH,
CBSI3aHHBIC C HAXOXKICHHEM T'€OMETPHIECKUX BEJIMUNH,

HMeTb MPEICTAaBICHUs] 00 OCHOBHBIX JTalaX pa3BUTHS TEOMETPHH Kak
COCTaBHOM YacTH (DyHIaMEHTa Pa3BUTHS TEXHOJIOTHMA.

IIpenMerHble pe3ynabTaThl HO OTAEABHBIM TeMaM YydeOHOro paszena
«BeposiTHocTh M cratuctukay. K koHiy 1 momyromust oOydwarommiics
HAy4YHUTCS:

CBOOOIHO ONEPHPOBATh MOHATHAMHE: Tpad), IUIOcKuil rpad, cBs3HbIM rpad,
myTh B rpade, Lenb, UK, IePeBO, CTENEeHb BEPIINHEL, IePEBO CIyIaifHOro
9KCIICPHMEHTA;

CBOOOIHO ONEPUPOBATh MOHATUSMHU: CIYYaiHBIH 3KCHEPUMEHT (OIIBIT),
cilyyaiiHOe COOBITHE, PIEMEHTapHOE CIIy4allHOe COOBITHE (IJIEMEHTApHBIN
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HCXOJ) CIyJaiHOTO OIbITa, HAXOAWUTH BEPOSTHOCTH COOBITHH B OIBITaX C
PaBHOBO3MOKHBIMH JJIEMEHTAPHBIMHU COOBITHAMU;

HaXOJIUTh U (OPMYIUPOBATH COOBITHS: IepeceucHre, 00bEANHEHNE JAHHBIX
COOBITHI, COOBITHE, IPOTUBOIIOIOKHOE JAHHOMY, HCIIOIb30BaTh AUArPaMMBI
Oiinepa, KOOPAMHATHYIO NPSAMYIO IS pEHICHUs 3a4ad, MOJIb30BaThCs
opMynoil cloXKeHHS BEpOATHOCTEH Ui BEPOSTHOCTEH [BYX H Tpex
CITy4aifHBIX COOBITHI;

OlepHpoBaTh  INOHATHSAMH:  YCIOBHAs  BEPOSTHOCTb,  yYMHOXEHHE
BEpPOSITHOCTEH, HE3aBUCHUMBIC COOBITHS, JIEPEBO CIydalHOTO JKCIIEPHMEHTA,
HaXOJUTh BEPOSTHOCTH COOBITHH C NMOMOIIBIO MIPaBHJIa yMHOXKEHUS, epeBa
CITy4aifHOTO OIBITA, HCIOIb30BaTh (POPMYITy IIOIHON BEPOSTHOCTH, (HOPMYITY
Baifeca mpu pemreHnu 3aj1ad, OHPENENATh HE3aBUCHMOCTb COOBITHH IO
(hopMyIie ¥ IO OpraHU3aIMH CIyJ4aliHOTO YKCIICPHMEHTA;

MPUMEHATh HU3y4CHHbIE KOMOHMHATOpHBIE (OPMYNBI IS IEepEUUCICHUS]
JJIEMEHTOB MHOXKECTB, 2JIEMEHTAPHBIX COOBITHI CITy4aifHOTO OIIBITA, PEIICHUS
3a71a4 110 TEOPHH BEPOSTHOCTEH;

CBOOOJHO OHEpPHUPOBATh IOHATHAMH: OWHAPHBIH  CIy4alHBI  OIBIT
(UcHbITaHKE), yCIIeX U HeyAada, He3aBUCHMbIe HCIIBITAaHNUs, CEPHs HCIIBITAHUH,
HaXOJHUTh BEPOSTHOCTH COOBITHIL: B CEpHH HCIBITAHUI JI0 TIEPBOTO ycIiexa, B
CepHU UCIBITaHUN BepHyIuTH, B OIBITE, CBI3aHHOM CO CIy4aifHBIM BBEIOOPOM
13 KOHEUYHOH COBOKYITHOCTH;

CBOOOIHO ONepHpOBaTh MOHATHAMU: CIydaliHasi BEIWYHHA, PacIpelieleHHe
BEPOSITHOCTEH, IMarpaMma pacnpeeneHus, OuHapHas ciiy4yaliHas BEIWYMHA,
reoMeTpHyecKoe, 0HHOMUAIbHOE PacIpeeleHue.

K koHIy 2 nosyroust 00y4aromuics HayauTcs:

OIepupoBaTh IOHATHAMH: COBMECTHOE DaclpefielieHHe ABYX CIydaHHBIX
BEJIMYMH, MCIOIb30BaTh TAOMHIy COBMECTHOIO pAaclpefielieHus [BYX
CIIy4aifHBIX BEIMYUH ULl BBIAENEHUS PACHPENeNeHHs KaKIOH BEIMYUHBI,
oIpeieNIeHNs] He3aBUCUMOCTH CIIyJaiHbIX BEJIMUUH;

CBOOOIHO OIEPHPOBATH MOHATHEM MATEMAaTHYECKOrO OXKUIAAHMS CIIydaiHON
BEIMYMHBI  (pacrpeneseHus), IPUMEHSTh CBOMCTBA MaTEMAaTHYECKOrO
OXXMAAHUS IPH PElIeHUH 3a[ad, BBIUYUCIATH MAaTEeMAaTHYECKOE OXKHIAHHE
OMHOMHAJIBHOTO U T€OMETPUUECKOT0 PaCIpeeIeHUM;

CBOOOJIHO ONEPHPOBATh MOHATHAMMU: AUCIEPCHUs, CTAHIAPTHOE OTKIOHEHHE
CIoy4ailHOW BEJNMYMHBI, TIPUMEHSATH CBOWMCTBA JUCIEPCHUH  CIydaifHOM
BEeJIMYMHBI (paclpeefeHus]) IPY PEIICHHHN 331a4, BBIUUCIATh JUCIIEPCUIO U
CTaHJApTHOE  OTKJIOHEHHE  TIEOMETPUUECKOr0 U OMHOMHAIBHOTO
pacnpeneneHuii;

BBIYUCIIATH BEIOOPOUHbIE XapaKTEPUCTHKHU 110 JAHHOU BBHIOOPKE U OLEHHBATh
XapaKTepUCTUKH TeHEepalnbHOM COBOKYMHOCTH J[AHHBIX IO BHIOOPOYHBIM
xapakTepucTukaM. OIIEHHBAaTh BEPOSTHOCTH COOBITHHI U  IIPOBEpsTh
MpOCTEHIINe  CTATHCTUYECKHE  THUIOTE3bl, MONIb3YSICh  HU3YUYEHHBIMHU
pacrpeeneHusIMH.

MeranpenmetHsie
pe3yNbTaThl
0o0y4eHust

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

PerynsaTuBHbIe yHHBEpCaIbHbIE ydeOHbIE JEHCTBHA:

VY obyuaromerocst Oyayr chOpMHUpPOBaHBI YMEHHS CaMOOPTaHH3aLMK Kak
YacTh PEryIATUBHBIX YHUBEPCAIbHBIX YUEOHBIX JEHCTBHIA:

COCTaBILITh IIaH, AITOPUTM pPELIeHUs 3aJa4, BEIOUPATh CIIOCO0 PelIeHHs ¢
y4€TOM  MMEIOUIMXCS  PECypcoB M COOCTBEHHBIX  BO3MOMKHOCTEH,
apTyMEHTHPOBaTh U KOPPEKTHUPOBATH BapUaHTHI pPElICHUI ¢ y4€TOM HOBOI
uHpOpMALIUH.

VY oOyuaromierocst OyayT copMHUPOBaHBI YMEHUSI CAMOKOHTPOJISL KaK 4acTh
PEryISTHBHBIX YHHBEPCATbHBIX yI€OHBIX AEHCTBHUIA:

BIafeTh HABHIKAMU  IIO3HABATENbHOH  peduexcuum Kak  OCO3HAHHS
COBEPIIAEMBIX HEHCTBHA M MBICIUTENbHBIX IIPOLECCOB, MX DPE3yIbTaToB,
BIaeTh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca H Pe3yabTara
pelIeHns: MaTeMaTHIeCKOH 3a1a4H;

IpeIBHACTh TPYAHOCTH, KOTOPbIE MOTYT BOSHHKHYTh IIPH PEIICHUH 3aJadH,
BHOCHUTb KOPPEKTHBHI B HESITENHHOCTh Ha OCHOBE HOBBIX OOCTOSTENBLCTB,
JIaHHBIX, HAHJIEHHBIX OMIMOOK, BEIIBICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE PE3YNIbTaTa LEIU U YCIOBHUAM, OOBACHATD IPUIHHBI
JOCTIDKCHHSI WM HEIOCTIDKEHUS Pe3ylbTaToOB JAEATEIbHOCTH, HAXOIWUTb
omKOKy, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.
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VY obyuaromerocst OyayT chopMHUPOBaHB yMEHHSI COBMECTHOH JEeATEILHOCTH:
MOHMMATh U HCIOIb30BaTh IPEUMYIIECTBA KOMAHAHOH M MHANUBUIYaIbHON
paboTEl TpU pelIeHHH Y4eOHBIX 3afad, NPUHUMATh IIelb COBMECTHOMH
JIeATeNbHOCTH,  IUIAHUPOBaTh  OPraHH3allMI0  COBMECTHOH  paboTEhI,
pacnpenensiTe BHABI pabOT, JOrOBApUBATHECS, OOCYXKIATh IIPOLECC H
pe3yabTaT paboTsl, 00001IaTh MHEHHSI HECKOIBKHUX TIOACH;

Yy4acTBOBaTh B IPYNIOBBIX (opMax paboThl (0OCYKAEHUs, OOMEH MHEHUIA,
«MO3TOBBIE IITYPMBI» ¥ HHBIE), BBIIONHATH CBOIO 4YacThb pPabOTHl U
KOOPAMHUPOBATH CBOU JEHCTBUS C APYTHMH WICHAMH KOMAaH/BI, OLICHHBATh
Ka4ecTBO CBOET0 BKJaJa B OOMUH NPOAYKT IO  KPHTEPUSIM,
chopMyIUPOBAHHBIM YIaCTHUKAMH B3aHMOJCHCTBUSL.

INo3HaBaTenbHbIE YHUBEPCAIbHBIE YUCOHBIC NEHCTBUS:

VY obyuaromierocst OyayT copMHUPOBaHBI CIENYIOIIUE 0a30BbIE JTOTHUECKHE
JIEUCTBHS KaK YacTh II03HABATENILHBIX YHUBEPCAIBHBIX YISOHBIX JEHCTBHIL:
BEIBIIITh U XapaKTepPH30BaTh CYIIECTBEHHBIE MPU3HAKH MaTeMaTHUECKHX
00BEKTOB, MOHATHI, OTHONIEHHH MEXAy IOHATUSAMH, (GOPMYIHPOBATH
ONpe/ielIeHHs] ~ NOHATHH,  yCTaHABIMBATh  CYIIECTBEHHBIH  NPU3HAK
KIacCU(UKALMY, OCHOBAaHUS I OOOOLIEHHMS M CPaBHEHUS, KPUTEPHU
IIPOBOANMOTO aHAIIN3a;

BOCIPHHHMMATh,  (QOpPMyIHpPOBaTh M IPeoOpa3’oBBIBATE  CYXKACHHUS:
YIBEpAUTENbHBIE ¥ OTPHLATENbHBIE, €IUMHMYHBIC, YacTHBlE M OOLIHe,
YCIIOBHBIE;

BBISIBJIAITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U IPOTUBOPEUMS
B (haKTax, JaHHBIX, HAOIIOACHUAX M YTBEP)KICHUSX, MPEANaraTb KPHUTCPHU
JUISL BBISIBJICHUS! 3aKOHOMEPHOCTEH U IPOTUBOPEUNIA;

JienaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aK/IIOUCHHH, YMO3aKIIIOUCHHUH 110 aHAJIOTHY;

HPOBOJUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPIKACHHUI
(mpsiMble M OT TNPOTHUBHOIO), BBICTPAHBATh AaPIyMEHTALHIO, IPUBOIUTH
IPUMEPHl M KOHTPIPHMEpPBI, OOOCHOBBIBATH COOCTBCHHBIC CYXKICHUS U
BBIBOJIBI;

BbIOMpaTh crnoco0 perieHus y4eOHOW 3ajaud (CpaBHUBATh HECKOIBKO
BAPUAHTOB pEILICHHUS, BBHIOUpATh HauOosiee MOAXOMAIMA C  y4EToM
CaMOCTOSTEIIBHO BBIICICHHBIX KPUTEPUEB).

Y  oOyuwaromerocs  Oyayt  chopmupoBaHbl  cieaymooume — 0a3oBbe
HCCIICZIOBATENBCKIE ACHCTBUSL KaK 4acTh MO3HABATEIBHBIX YHHBEPCAIBHBIX
y4eOHBIX JISUCTBHH:

HCHOB30BaTh BOIPOCH KAaK HCCIENOBATENbCKHII MHCTPYMEHT IO3HAHUS,
(hopMynHpoBaTh  BOIPOCH, (DHKCHUPYIOIIME IPOTUBOpEYHE, MpoOIeMy,
yCTaHAaBIMBaTh ~ HMCKOMOE W  JaHHOe,  (OPMHPOBaTh  THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3HINIO, MHEHHE;

HPOBOJUTH CAMOCTOSTEIBHO CITAHUPOBAHHBII SKCIIEPUMEHT, HCCIICI0BaHHIE
[0 YCTaHOBJCHHIO OCOOCHHOCTEH MaTeMaTHYECKOro OOBeKTa, SBICHUS,
[pOIIecCa, BBISIBICHHIO 3aBHCHMOCTEH MEXKIY OOBEKTaMH, SBICHUSIMH,
poLeccamu;

CaMOCTOATENBHO (YOPMyIHPOBATh OOOOIICHNST U BBIBOABI IO PE3yNbTaTaM
MPOBEAEHHOTO HAOMIONCHNUS, HCCIICOBAHMUs, OLCHUBATh JOCTOBEPHOCTH
MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJAOB U 000OIIEHUIT;

[POTHO3MPOBATh BO3MOXKHOE pPAa3BUTHE MPOIECCa, a TAKKEe BBIABHIATh
HPEATIONOKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHSX.

VY obyuaromerocs Oynyr  chopmMHpoBaHbl ~ yMeHHs ~ paboTaTh C
nHpopMaIel Kak dYacTh II03HABATENIbHBIX YHHBEPCAJIBHBIX Y4eOHBIX
TEHCTBHIA:

BBUIBIIATH NeUUNTHI HH(OPMALMK, TaHHBIX, HEOOXOAUMBIX ISl OTBETa Ha
BOIPOC U IS PEIICHNUS 3a1a4H;

BBIOMPATh MH(DOPMALIHMIO M3 HCTOYHHKOB Pa3INYHBIX TUIIOB, aHAIN3UPOBATH,
CHCTEMATH3HPOBATh M HHTEPIPETUPOBATH HH()OPMALIHIO PA3IHYHbBIX BUIOB U
dbopm npencrasnenus;

CTPYKTypUPOBaTh MH(OPMALHUIO, NPEACTABIATh €€ B PasIMYHBIX (opmax,
WLTIOCTPUPOBATH TpahUuECKu;

OLICHUBATD HaJ&KHOCTh nHpopMaIn o CaMOCTOSTEIIBHO
cOpMyINPOBAHHBIM KPUTEPUSIM.

KOMMyHHUKaTHBHbIC yHHBEPCAIbHBIC y4COHBIC ICHCTBHUSL:

VY oOyuatomerocst Oyayr copMuUpOBaHBl yMEHHS OOILEHUS KaK 4YacTh
KOMMYHHKATHBHBIX YHUBEPCAIBHBIX YUCOHbIX ICHCTBHUIA:

38



BOCHPHHUMATE ¥ (OPMYIHPOBATH CYXK/ICHHS B COOTBETCTBUH C YCIOBUSIMH U
LeTIMH OOIIEHUs], ICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOIO TOUKY 3PCHUS B
YCTHBIX U INCEMEHHBIX TEKCTaX, JaBaTh IIOSCHEHUSI I10 X0y PEIICHUS 3a1a4H,
KOMMEHTHPOBATh IOIyYeHHBIH pe3yIbTaT;

B X0Jie 00CYXJEeHHs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKHAeMOIl TeMBI,
po0OJIeMbl, peraeMol 3aJ1aud, BHICKAa3bIBAaTh WJCH, HAIlelIeHHBIE Ha IIOHCK
pELIEHNs, CONOCTABIIATh CBOU CYKAEHUS C CYXKICHUSAMU APYTUX y4aCTHUKOB
nuanora, oOHapy)XKMBAaTh PA3IUYHe M CXOACTBO IO3UNUH, B KOPPEKTHOU
hopme GpopMyIHPOBATE PA3HOIIACHUS, CBOU BO3PAKEHUS;

MIPEACTABIIATh PE3YNIbTAThl PELICHU 3a/1auH, SKCIIEPUMEHTA, UCCIENA0BAHMA,
MIPOEKTa, CAMOCTOATEIEHO BEIOUPATh (pOPMAT BEICTYILUICHUS C YIETOM 3a]ad
Ipe3eHTaluy 1 OCOOCHHOCTEH ayAUTOPUHL.

JInaHnocTHBIE
pe3ynbTaThl
00y4eHust

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

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

1) rpaskTaHCKOTO BOCIIUTAHHUS:

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

2) maTpUOTUYECKOTO BOCIIUTAHHS:

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

3) yXOBHO-HPABCTBEHHOI'O BOCIIHTAHHS:

OCO3HAaHHE TyXOBHBIX LIEHHOCTEH poccuiickoro Hapona, cOpMHPOBaHHOCTh
HPaBCTBEHHOTO  CO3HAHMS, JTHYECKOrO MOBENCHHUS, CBS3aHHOTO C
MIPaKTHYECKHM IPUMEHEHNEM JIOCTIDKEHHI HayKH H AESITENbHOCTBIO yIEHOTO,
OCO3HaHHE JIMYHOTO BKJIAJIa B IOCTPOCHNE YCTOHIHBOTO OyIyIIero;

4) 5CTEeTHYECKOr0 BOCITUTAHUS:

ICTETHYECKOE OTHOIICHHE K MHUpPY, BKJIOYAs ICTETHKY MaTeMaTHUECKHX
3aKOHOMEpHOCTeH,  OOBeKTOB,  3ajad,  pElIeHHH,  pacCyXIeHU,
BOCIPHHMYMBOCTG K MaTeMaTHYECKHM aclleKTaM pa3jInYHbIX BHJIOB
HCKYCCTBa;

5) ¢u3HUecKoro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh YMEHHSI IPUMEHSITh MaTeMaTHYecKWe 3HAaHUi B
HHTEpecax 3/0pOBOr0 M 0Oe3omacHOro obpasa >KH3HH, OTBETCTBEHHOE
OTHOIICHHE K CBOEMY 3/I0POBBIO (370pOBOE MHTAHHE, COATAHCHPOBAHHBIN
PeXHM 3aHATHII M OTAbIXa, perymspHas Qu3nyeckas aKTUBHOCTB),
¢usmyeckoe COBEPIIIEHCTBOBAHUE npu 3QHATUSAX CIIOPTHUBHO-
037I0POBHUTENBHOI ACATEIBHOCTHIO;

6) TPYZAOBOTO BOCIMTAHUS:

TOTOBHOCTb K TPYyAy, OCO3HAHHE IEHHOCTH TPYIOIIOOUs, MHTEpeC K
pasnu4HBIM cdepaM NPO(ECCHOHANBHON AEITENBHOCTH, CBS3aHHBIM C
MaTEMaTHKOHN U €€ MPHUIOKEHUSIMU, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOP
Oyaymielt pod)eccur U peanr30BbIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCTh W CHOCOOHOCTh K MAaTEMaTHYeCKOMy OOpa3OBaHHIO U
caM000pa30BaHUIO HAa MPOTSHKEHUH BCEH JKH3HM, TOTOBHOCTh K QKTHBHOMY
Y4aCTHIO B pPEIICHHM  MNPAKTHYECKMX  33fad  MaTeMaTH4ecKOH
HAaIpaBJICHHOCTH;

7) 9KOJIOrHYECKOTO BOCITUTAHNUSL:

Cc(OPMHUPOBAHHOCTh  DKOJOTMYECKON KyNbTYPhl, MHOHHUMAaHHE BIMSHUS
COLMANBHO- SKOHOMUYECKHX MPOLECCOB Ha COCTOSHHE MNPHPOAHOH u
COLMANBHOM Cpe/ibl, OCO3HAHHE TITO00AIBHOTO XapakTepa HKOJIOTHYECKUX
mpobsieM, OpHEHTAIMsT HAa TNPUMEHEHHE MAaTeMAaTHYCCKUX 3HAHMH it
peleHns 3aa4 B 00JIaCTH OKPYIXKAOIEH CPEIbl, ITTAHUPOBAHHE MOCTYIIKOB U
OLICHKU UX BO3MOXKHBIX MOCJIC/ICTBHIL LISl OKPY’KAIOIICH Cpe/bl;

8) LIEHHOCTH HAYYHOTO TIO3HAHUSL:
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c(hOpMUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHS HAyKH X OONIECTBCHHOW MPAKTHKH, IIOHHMAaHHE
MaTeMaTH4YecKOil HayKH Kak cepbl 4eIoBe4ecKOl NesTeNbHOCTH, ITAIoB e&
Pa3BUTUS U 3HAYMMOCTH IS Pa3BHTHS LUBIIIM3AIMH, OBJIAJICHHE S3BIKOM
MaTeMaTHKH U MaTeMaTUYeCKON KyJIbTypoil KaK CPEeACTBOM IO3HAHUS MUPA,
TOTOBHOCTb OCYILECTBIISATh IPOEKTHYIO M UCCIIEI0BATENBCKYIO 1ESITEIbHOCTh
HMHIUBUIYalIbHO U B TPyIIIE.

Oobmue u
npo¢eccroHaIbHbIe

B PpE3YIbTATE OCBOCHUS y‘le6HOfI JAUCHUITITAHBI 06yqa}0mnec;[ JOJKHBI
OBJIAACTH CICAYIHOUTUMHU 06HII/IMI/I n HpO(lJeCCI/IOHaHI)HI)IMPI KOMIICTCHIUAMU:

yCIIyru.

KOMIIETEHLIUU OK 02. Hcnonb3oBaTh COBpEMEHHBIE CpEICTBAa IOMCKA, AaHAIN3a U
HHTEepIpeTanuy HHGOpPMAMH M HHGOPMAIMOHHBIC TEXHOIOTHH UL
BBITIOJIHEHHUS 33/1a4 IPO(hEeCCUOHAIBHON e TeIbHOCTU

IIK 1.4. OcymecTBisATh pacdyeTsl ¢ NOTPEOUTENSIME 3a IIPEOCTaBICHHBIS

4.1.3. Iloxazarean u KPUTEPUH OUNECHUBAHHUA TEKYIIECI0 KOHTPOJISA YCIIEBAEMOCTH H

l'[pOMC)KyTO‘lHOﬁ aTTeCTAllMM 10 UTOIraM OCBOCHHUSA THCHHUITJIMHBI (Kypca)

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

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

NpUOOpETEHNE HAaBBIKOB CAMOCTOATENHHON PadOTHI, YMEHHE CHHTE3UPOBAThH MOIYYCHHBIC 3HAHUS U

NPUMEHSATh MX K PEHICHUIO MPAKTUYECKUX 3a7ad, YpPOBEHb C(HOPMHUPOBAHHOCTH pPE3YJIbTATOB

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

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

XOAC TCKYILIECTO U MPOMEIKYTOUHOI'O KOHTPOJIA.

[Ipu npoBeneHUM TEKYIIETO KOHTPOJIL M MPOMEKYTOUYHOW aTTECTAlMU IO JUCLUILIMHE B

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

Orenka

Kpurepun BbICTaBIEHUS OLICHKH

OTIIMYHO

(3auTeHO)

CTyIEHT JEMOHCTPHPYET BCECTOPOHHEE, CHCTEMaTH4ecKoe |
r1y0oOKoe 3HaHue y4yeOHOro maTepuaia, TOYHO, YeTKO U KOHKPETHO
OTBCYACT HA BOMPOCHI, MOXKET A0KA3aTh U NPOUJIIOCTPUPOBATE CBOU
pacCyxaACHUS MPAKTUUCCKUMU ITpUMEpaMHu, IIPHU OTBETC HA BOIIPOCHI
paccykaaer, ONMpasch Ha 3HaHUS, IOJyYEeHHBIE Kak B paMKax
JaHHOT'O KypcCa, TaK U MPHU U3YUCHUHN APYTUX CMCKHBIX JUCHUIIIINH,
YMEET CBO60]1HO BBIIIOJIHATH MPAKTUYCCKUC 3alaHusd,
IIPEAYCMOTPEHHBIE ~ IIPOTrpamMMoOM, B  TOM  YHCIE,  pelaer
HECTAaHJAPTHBIC 3a1a4u, B [ICJIOM OTBCTELI FHY6OKI/IC, 000CHOBaHHEIE U

3aKOHYCHHBIC;

Xopomo
(3auTeHO)

B CBOMX OTBETaXx Ha BOMPOCHl CTYIAEHT YETKO (OpMyJIHUpyeT
ONpEeNEeNeHUsT U MOXKET MOKa3aTh B3aMMOCBS3b PA3JIMYHBIX YacTei
IPOIIEHHOrO0 B paMKax JaHHOrO Y4eOHOro Kypca Marepuaia,
CTYJEHT IEMOHCTPUPYET CIIOCOOHOCTD K Pa3MBbIIIIJICHHUIO, IPH OTBETE
Ha BOIPOCHI PACCYXKAAECT, OMHUPASICh HA IIOJYyYEHHBIE B PAMKax
JAHHOTO Kypca 3HaHMUs, JIETKO pelaeT TUIIOBBIC 33a4H, CIIOCOOEH K
CaMOCTOSITEIbHOMY MOIOJIHEHUIO M OOHOBJICHUIO 3HAHUN U YMEHUH B

X0J1e abHEeH e yueOHoM 1 MpodheCCHOHATBHOM eATeTbHOCTH

Y 10BIIETBOPUTEIIHHO

CTYACHT 06H3py>I(I/IBaeT B ICJIOM IIPaBUJIIBHOC TIOHMMAHUE OCHOBHBIX
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(3auTeHoO) BOIIPOCOB IPOTrPpaMMHOI0 MaTepuaja, MOXKET JaTh ONpEAc/ICHUs
OCHOBHBIX IIOHATUH, TPOWJEHHBIX B paMKaX y4eOHOI0o Kypca, 0OJTHaKO
U3JaraeT UX HEJO0CTATOYHO YETKO M / WM HE B IOJHOM oObeme,
OPEIYCMOTPEHHOM  Y4€OHBIM  MaTepHalioM  JICKIUOHHBIX U
IIPAKTUYECKUX 3aHATUH, HE MOXKET BBIBECTH 3aKOHOMEPHOCTH U
CB3aTh BOCIMHO pa3HbIE 4YacTH Kypca; [OIyCKaeT OTACIIbHbIC
OIIMOKH B OTBETE W NPHU BBHIOJHEHUU 33JaHUHN, PEHICHHUE TUIIOBBIX
3a7]a4 MOXKET BBI3BIBATH 3aTPYAHEHHE, IIPH 3TOM CTYJCHT 00janaer
HEOOXOJUMBIMU 3HAHUSAMM Ul UX YCTPaHEHUs I10J PYKOBOJCTBOM

npenoaaBaTeiisd

HeynoBneTBopuTenbHO | 3HAHUA CTYACHTAa OOpPBIBOYHBI, HE TOKPBIBAIOT BCETO IPEIMETA,
(He 3a4TeHO) CKOpee 3ay4eHbl, YeM MOHATHI U, KaK CIEICTBUE, CTYJEHT HE MOXKET
OOBSCHUTH CBA3EH B paMKax M3JI0)KEHHOTO MaTepuaa, 1aTh TOUHBIX
ONpENEICHUN IOHATUM, NPOWJIEHHBIX B paMKax Kypca, Jaer
paciibiBUYaThie (OPMYJIUPOBKH, HE BIIAJICET B JOJDKHOM CTENEHU
TEPMUHOJIOTHEH M TNPUEMaMM pEUICHUS THUIIOBBIX 3aJa4; OLICHKa
«HEYJOBJICTBOPUTEIBLHO», KAaK IIPaBWJIO, CTaBUTCA CTYACHTAM,
KOTOpBbIE HE MOTYT MPOAOKUTH OOy4YEHHME WM HPUCTYNUTh K
npo(eCCHOHATBHON JeATeNbHOCTH 10 oKOoHuaHuu Komnemxa 0e3

JOITOJIHUTCIIbHBIX 3aHATHM 10 COOTBGTCTBYIOHIeﬁ JUCIHHMITIIMHE

4.1.4. OneHouHnble cpeacrea mo AUCHUIUVIMHE IPEACTABJCHBI B paMKax ®oHpa
OLHCHOYHBIX CPEACTB, ABJIAIOIICIOCA NMPUJTOKEHUEM K HacTosIel paﬁoqeﬁ nmporpamMmme.

4.2. Oco0eHHOCTH NPOBe/IeHUsI TeKyled ¥ MPOMeKYTOYHOM aTTecTaluu AJs JIUL ¢
OrpaHUYeHHBIMHM BO3MOKHOCTSIMH 310POBbSI U HHBAJIN/I0B

JUIsl OCYIIECTBIIEHUS MPOLEAYP TEKYILIEro KOHTPOJIS YCIIEBAEMOCTU U IPOMEXKYTOUHON
aTTeCcTallli YKa3aHHbBIX 00yYaroXcs co3at0Tcs (POHIBI OLIEHOYHBIX CPEJICTB, aJallTHPOBAaHHbBIE
JUISL MHBAJIM/IOB U JIMI C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/J0POBBSI M MO3BOJISIOIINE OLIEHUTH
JOCTHKEHUE MMU 3allJIaHUPOBAaHHBIX B OCHOBHOM 00pa3oBaTENbHON IMPOrpaMMe pe3ylbTaToB
o0OydeHHss U YpOBEHb C(HOPMHUPOBAHHOCTH BCEX pPE3yJbTAaTOB OOYYEHMsI, 3asBICHHBIX B
00pa3oBaTeNIbHOI MporpamMmme.

Takue oLeHOUHBIE CPECTBA CO3JAOTCA IO MEPE HEOOXOIUMOCTH € YYETOM pa3IMYHbIX
Ho3onorui. [Ipn mpoBeneHWH TEKyIleW M MPOMEXYTOYHOM aTTeCTallly Il YKa3aHHBIX JIUI]
MPElyCMOTPEHO BKJIIOUEHHE B YUEOHBIN MpoIecc pa3inyHbIX OCPEAHUKOB, BKIIOYAsk THIOTOPOB
Y YIIOJHOMOYEHHBIX I10 JiejlaM WHBaIuA0B. dopMa MpoBeIeHUs TeKyIIel aTTecTalliuu JJs JIUL] C
OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbSi M HHBAJIUAOB YCTAHABIUBACTCS C YYETOM
MHAUBUAYAJIbHBIX MCUX0(PHU3NUEeCKHX 0coOeHHOCTEeH (YCTHO, MMCbMEHHO Ha Oymare, MiCbMEHHO
Ha KOMIIblOTepe, B ¢opMe TecTupoBaHus M T.1.). [Ipy HEOOXOIMMOCTH TakuM CTYyJIEHTaM
o0ecreunBaroTCsl COOTBETCTBYIOIINE YCIOBUS NMPOBEICHUS 3aHATUN U aTTECTallMU, B TOM YHCIIE
IPEJOCTABIIAETCS JOMOJIHUTEIBLHOE BPEMS /7S IOATOTOBKU OTBETA HA 3a4€Te MM SK3aMEHE.
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