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Paccmotpeno YT1Bepxkaaro

Ha 3acelaHuN METOINYECKOI KOMUCCUH Hupextop OI'BITIOY TMK
MPOTOKOI OT «29» aBrycra 2023r. Nel ®.C. Tronenena
NpeceaTeb METOIUYECKON KOMUCCUU [Tpuka3 ot «15» centsops 2023r.Ne284-a

/JIeiceuxo H.I'./
Paccmotpeno

Ha 3aCeIaHuU
MIeIarOTHYEeCKOro COBETa

[Iporokonm ot « 11 » ceHtsiopa 2023 .
Ne 1

PaGouass mporpamMma y4eOHOM AMCUMIUIMHBI pa3paboTaHa Ha OCHOBE TpeOOBaHMIA
®I'OC cpennero obmero oOpa3oBaHHUS, B COOTBETCTBUHM C PeKoMeHAAaIUsSMH I10
OpraHW3aliy TIOJMYYCeHHUs CpeaHero obmiero oOpa3oBaHHWs B TpeaesiaXx OCBOCHUS
o0Opa3oBaTelbHBIX MpOrpaMM cpeaHero mnpodeccuoHanbHoro obpazoBanus (IIucemo
MununcrepcrBa npocsemenns PO or 1 mapra 2023 r. N 05-592 "O HanpaBieHuun
pexomenaauuii"), Ha ocHoBe IIpukaza MuHucrtepcrBa mnpocsemenuss Poccun ot
14.05.2023 Ne371 «OO6 yrBepxkaeHun ¢denepaibHON 00pa3oBaTEILHON MPOrPaMMBbI
cpenHero oOmero oOpa3oBaHUS», HA OCHOBAaHMHM MPUMEPHON pabouell mporpammbl
oOureoOpa3oBaTeNbHOW  AUCHMIUIMHBL ~ «MaremaTuka» A 1podecCHOHANbHBIX
oOpa3oBaTenbHBIX OpraHu3anuil (yrBepxkaE¢HHOW Ha 3acemanuu CoBeTa MO OIEHKE
COJIEpKaHUs M KauecTBa MPUMEPHBIX pabodYMX mMporpamm o0I11eoOpa3oBaTeILHOTO U
COLIMATbHO-TYMAHUTAPHOTO LHMKIOB CpEIHEro mnpo(eccnoHaIbHOro 00pa30BaHUs
npotokod Ne 14 ot «30» HOs106pst 2022 T.)

Opranusanus-pazpadorumk:: OT'BIIOY «TeiikoBCKuii MHOTOIPO(HILHBIH
KOJUTE I

Pa3zpaboruuk: Jlsiceuko H. I'. — npenogaBatens aucimmina OIBIIOY TMK
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1.IMACHOPT PABOYEN ITIPOT'PAMMbBI YUEBHOM JUCIIUILINHBI

1.1 Obaactb npuMeHeHusi padoueil mporpammbl: Paboudas mporpamma y4deOHOIM
JUCLUMIUITMHBI ~ SIBJSIETCS  4acTbl0 OCHOBHOM mpodeccroHanbHOW — 00pa3oBaTenbHOU
nporpammsl B cootBeTcTBUU ¢ PT'OC no mpodeccun 11.01.05 «MOHTAKHUK CBAZW»

1.2 Mecto y4eOHO# IMCHUILUIMHBI B CTPYKType OCHOBHOI NpodeccHOHAILHOM
oOpa3oBarenbHoii mporpammel: B coorBercTtBUM ¢ ®T'OC COO npeamer «MaremaTuka
BXOJUT B TpeAMETHYI0 obmacte «MaremaTuka W HMHPOpPMATHKa» U SBISETCA
00s13aTeNbHBIM JIJIS1 U3yUCHHUS.

1.3. Heau um 3agaum y4yeOHOIl JMCHUILUIMHBI — TPeOOBaHMA K pe3yJbTaTaM
OCBOCHHS y4eOHOI IMCIMIIJIMHBI:

N3ydyenne mateMaTHKy HAa YpOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUsI HAIPaBJICHO
Ha JIOCTIDKEHHE OOYyJalOUUMUCS JIMYHOCTHBIX, METAaNpeIMETHBIX W MPEIMETHBIX
o0pa3oBaTelbHBIX Pe3yIbTATOB OCBOEHUS Y4EOHOTO MTpeIMeTa.

JIMUHOCTHBIE PE3YJbTATBI

B pe3ynbTaTe n3yueHus MaTeMaTUKU Ha YPOBHE CpeAHero olIiero oopa3oBaHust y
oOyuatomierocst OynyT copMUPOBaHBI CIAEAYIOLIUE JIMYHOCTHBIE PE3YIbTAThI:

1) rpaxmaHcKOro BOCHUTaHHS: CHOPMUPOBAHHOCTh TPAXKIAHCKOW TMO3UIUU
oOydaroiierocss Kak aKTMBHOTO M OTBETCTBEHHOI'O 4JIEHA POCCHUICKOro O0O0IlecTBa,
MPEJICTABJICHUE O MAaTEMAaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHUM, TIPOLIETYp TPakJAaHCKOro o0miecTBa (BBIOOPHI, ONMPOCH U APYTOE), YMEHUE
B3aMMO/ICHCTBOBATH C COIMAILHBIMU HHCTUTYTAMH B COOTBETCTBUU C UX (PYHKIMSIMH H
Ha3HAYCHUEM;

2) maTpUOTUYECKOTO BOCIUTAHUS: CHOPMUPOBAHHOCTh POCCUMCKON TPakIaHCKON
UJCHTUYHOCTH, YBAXKEHHSI K IMPOILUIOMY M HACTOSIIEMY POCCHUHCKOM MaTeMaTHKH,
LIECHHOCTHOE OTHOLIECHHE K JOCTHXXEHUSIM POCCUUCKAX MAaTEMATUKOB U POCCHMCKOU
MaTeMaTUYE€CKOM IIKOJIbI, HCIOJb30BAHME JTHUX JOCTH)KEHUM B JAPYTHX HayKax,
TEXHOJIOTHUSX, cPpepax IKOHOMHUKH;

3) IyXOBHO-HPaBCTBEHHOTO BOCIHUTAaHMS: OCO3HAaHUE JYXOBHBIX LIEHHOCTEU
poccuiickoro Haponaa, cGhHOPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ASTHYECKOTO
MOBEJICHUS, CBS3aHHOTO C MPAKTHUYECKUM TMPUMEHEHUEM [IOCTHKEHUNW HAyKd H
JEATENIBHOCTBIO YYEHOI0, OCO3HAHME JIMYHOTO BKJIAJA B IOCTPOCHUE YCTOMYMBOIO
Oyaymero;

4) SCTETUYECKOro BOCIUTAHMS: 3CTETHMUYECKOE OTHOILIECHHE K MUPY, BKIOYas
ACTETUKY  MAaTeMAaTHUYECKUX  3aKOHOMEPHOCTeH, OOBEKTOB,  3aja4, PEIICHHUIA,
paccyxJeHuii, BOCHPUUMYUBOCTh K MAaTEMaTUYECKUM acleKTaM pa3JIMyHbIX BHUOB
UCKYCCTBa;

5) d¢wusmueckoro BocmuTaHUSA: CHOPMHPOBAHHOCTh YMEHHS  TMPUMEHSTH
MaTeMaTU4YeCKue 3HAHWs B HMHTEpecax 370poBoro u 0Oe3omacHoro oOpas3a KHU3HH,
OTBETCTBEHHOE€  OTHOILIEHHME K  CBOEMY  3J0pOBbIO  (340pOBOE  MHTaHHE,
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cOaJaHCUPOBAHHBIN PEXXUM 3aHATHH W OTABIXA, peryisipHas (u3ndecKas aKTHBHOCTH),
¢u3nYecKkoe  COBEPIICHCTBOBAHWE TMPH  3aHATHSAX  CIIOPTUBHO-03J0POBUTEIHHOM
JeSITETbHOCTHIO;

6) TpPyIOBOrO BOCIHTaHUS: TOTOBHOCTb K TpPYAY, OCO3HAaHHE IICHHOCTH
TpyAomooOusi, MHTEPEC K Pa3IUYHBIM cdepaM TpodecCHOHATBHON JeATEIbHOCTH,
CBSI3aHHBIM C MaTEMaTHKOW W €€ TPHUJIOKEHHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIN
BbIOOp Oyaymiel npodeccun U pealn30BbIBATH COOCTBEHHBIE >KM3HEHHbIE IUIAHBI,
TOTOBHOCTBH M CITOCOOHOCTh K MaTeMaTHYEeCKOMY O0Opa30BaHHIO W caMOOOpa30BaHHIO HA
MPOTSHKEHUN BCEH KU3HU, TOTOBHOCTH K aKTUBHOMY YYaCTHIO B PEIICHUU MPAKTHUECKUX
3a/1a4 MaTeMaTHYECKOW HATIPAaBICHHOCTH;

7) 9KOJOTMYECKOTO BOCTHMTAHUS: COPMHPOBAHHOCTH IKOJOTHYECKON KYIBTYPHI,
TIOHMMaHUE BIMSHUAS COIMATbHOIKOHOMUYECKUX MPOILIECCOB HAa COCTOSIHUE TIPUPOTHON U
COLIMANBHON Cpefbl, OCO3HaHWE TJO0AIBHOTO XapakTepa JKOJOTHYECKUX IpOoOIeM,
OpHEHTalMs Ha MPUMEHEHHWE MaTeMaTHYeCKUX 3HAHWU JJIs pelIeHus 3aaad B obOjactu
OKpY’KaloIIeH cpe/ipl, IUTAHWNPOBAHNE MTOCTYIIKOB M OIIEHKH MX BO3MOJXKHBIX ITOCIIEICTBHUIM
JUISL OKPYXKAIOIIEH CpPEIbl;

8) I1EHHOCTM HAy4YHOTO TMO3HaHUA: C(HOPMHPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YyPOBHIO pAa3BUTHS HAayKH U OOIIECCTBEHHOMN
NPaKTUKH, TOHUMaHHUEe MaTeMaTHIECKON HAYKH KakK C(epbhl YeI0BEUECKOU JeSITETLHOCTH,
9TamoB €€ Pa3BUTHA W 3HAYMMOCTH JUIS Pa3BUTHS IMBHIN3AIMU, OBJIAJICHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTHYECKON KyJIbTypOl KaK CPEJICTBOM MO3HAHMS MHPA, TOTOBHOCTD
OCYILIECTBIISATh TPOCKTHYIO M HMCCIIEI0BATEIbCKYIO JNEATEIBHOCTh WHAWBHIYATHHO U B
rpyIire.

METANPEIMETHBIE PE3YJIbTATbBI

B pesynpTate OCBOGHHS MpOrpaMMbI 1O MaTeMaTHKE HA YpPOBHE OCHOBHOTO
obmero oOpazoBaHuss y oOywaronierocs OyayT chOpMUPOBaHBI MeTanpeaIMETHbBIE
pe3yabTaThl, XapaKTEPU3YIOMIMECsS OBJAJCHUEM YHHUBEPCAIBHBIMH TI03HABATEIHHBIMU
NCHCTBUSMH, YHUBEPCATHbHBIMU KOMMYHUKATUBHBIMH JCHCTBHSMH W YHUBEPCATHHBIMHU
pEeTYISTUBHBIMU JeicTBUsiMH. [lo3HaBaTeNbHBIC YHUBEpCAIbHBIC YUeOHBIEC ICUCTBUS
ba3oBbIe lornyeckue AeHCTBUS: BBISBIISTh M XapaKTePU30BaTh CYIIECTBEHHBIC PU3HAKA
MaTeMaTUYECKHX OOBEKTOB, IOHATUN, OTHOUICHUN MEXy MOHATUAMHU, GOPMYITHUPOBATH
OTIpe/ielICHUsT TIOHSATUH, YCTaHABIMBATh CYINIECTBEHHBIH NpPHU3HAK KiIaccu(HUKaIMH,
OCHOBaHHUS s OOOOIICHWS W CpaBHEHHs, KpPUTEPUHM MPOBOAMMOTO aHAIN3a;
BOCIIPUHUMATh, (OPMYIMPOBATh W TPEOOPa3OBBIBATH CYXKICHUS: YTBEPAUTEIBHBIC WU
OTpHIIaTeIbHbIC, AMHUYHBIC, YACTHBIC M OOIIKE, YCIOBHBIC; BBISABISATH MaTEMaTHUCCKUE
3aKOHOMEPHOCTH, B3aWMOCBSI3U W MPOTUBOpEYHs B (akTaxX, TAaHHBIX, HAOIIOJICHHUSAX H
YTBEP)KIEHUSAX, TMpeiaraTh KPUTEPUHM JJIsS  BBIIBJICHHUS 3aKOHOMEPHOCTEH W
NPOTHUBOPEYNH; JeTaTh BBIBOABI C HMCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX ~ YMO3aKJIIOYCHUH, YMO3aKIIOUYCHH [0  aHAJOTUU;  TPOBOJUTH
CaMOCTOSTEIPHO JI0Ka3aTeIbCTBA MATEMATUYECKHX YTBEPXKICHHWH (TpSMbIe H OT
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MPOTUBHOIO), BBICTPAMBAaTh APryMEHTALMIO, NPUBOJAUTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYKJIECHUS U BBIBOJIbI; BEIOMpATh CIOCOO pelieHus: yueOHOM
3a/1auM (CpaBHUBATh HECKOJIbKO BapUAHTOB PEILEHUS, BBIOUPATh HAaubojee MOAXOAIUN
C y4€TOM CaMOCTOSITEJIbHO BBIIEIEHHBIX KpuTepueB). ba3oBble uccienoBaTenbcKue
NEICTBUSA: HCIONb30BaTh BOIPOCHI KaK HCCIEIOBATENIbCKUNA HMHCTPYMEHT MO3HAHUSA,
dbopmynupoBaTh BOMPOCH], (UKCUPYIOIIHME MPOTUBOpEUYUE, MpoOIeMy, yCTaHABIMBATH
MCKOMOE U JIaHHO€, (POPMHUPOBATH TMIIOTE3Y, ApTYMEHTUPOBATH CBOIO MO3ULIMIO, MHEHUE;
MPOBOJUTh CAMOCTOSITENIbHO  CIJITAHUPOBAHHBIM  AKCIEPUMEHT, UCCIEIOBAaHUE 10
YCTAaHOBJIEHUIO OCOOEHHOCTEHl MaTeMaTH4ecKoro OO0beKTa, SBJIEHUs, Mpolecca,
BBISIBJICHUIO  3aBUCUMOCTEM  Mexay  OObeKTaMu,  SBJICHUSIMH,  MPOLECCaMU;
CaMOCTOSATEIBHO (OPMYIUPOBATH OOOOLIEHHUS U BHIBOJIBI 110 PE3YJbTAaTaM MPOBEAEHHOTO
HaAOJIO/IEHUs, HCCIIEJOBaHMs, OLIEHUBATh JIOCTOBEPHOCTh IOJYYEHHBIX PE3YJIbTaTOB,
BBIBOJIOB M 00OO0OIIEHUH; MPOTHO3UPOBATh BO3MOXHOE Ppa3BUTHE Ipollecca, a TaKKe
BBIIBUTaTh MPENANOJIOKEHUSI O €ro pa3BUTUM B HOBBIX YcloBHUsX. Pabora c
uH(poOpMaIKel: BRISBIATh 1eUIUThl HHPOPMALIMU, JAHHBIX, HEOOXOJAUMBIX JIJIsi OTBETA
Ha BOIIPOC U JUIsl PEIICHUs 3a/1aui; BIOMPATh HH(DOPMAIMIO U3 UCTOYHUKOB Pa3IMYHBIX
TUIOB, AaHAJIM3UPOBATh, CHUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH HH(OpPMALIIIO
pa3nUYHBIX BUJOB W (OpM TMpEACTaBIICHUS; CTPYKTYpUPOBATh HH(OPMALHUIO,
IpPECTaBIATh €€ B pa3Iu4HbIX (QopMax, WIUIIOCTPUPOBATh TpadUUYECcKu; OLICHUBATh
HaI&KHOCTh HMH(POpPMAIMU [0 CaMOCTOSTENLHO C(OPMYIUPOBAHHBIM KPUTEPUSM,
c(OpMYIHPOBAHHBIM CaMOCTOATENbHO. KOMMYHUKAaTHBHBIE YHUBEpCAJbHbIE Y4eOHbIE
JeNCTBUS: BOCOPUHUMATh U (POPMYIUPOBATH CYKJIEHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMU OOLIEHUS!, ICHO, TOYHO, TPaMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U
NUCbMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS MO XOAY PELIEHUs 3a/1aud, KOMMEHTHUPOBATh
IOJYy4eHHBI pe3ylnbTaT; B XOJ€ OOCYXKAEHHs 3a/laBaTh BOMNPOCHl IO CYLIECTBY
00CyX1aeMOi TeMbI, TPOOJIEMBI, pEIIaeMOM 3a/1auM, BbICKa3bIBAaTh UJCH, HALICICHHbIEC Ha
IOUCK PEIIEHUs, CONOCTABIATh CBOU CYXKAEHHUS C CYXKACHUSAMHU JAPYTUX YYaCTHUKOB
auanora, OOHapyKHMBaTh pa3IMYMe U CXOJCTBO MO3UIMH, B KOPPEKTHOM Qopme
(GopMyaMpoBaTh pa3HOIIACHs, CBOM BO3PAKEHUS; MPEACTABIATh PE3YJIbTaThl PELICHMS
3a/1aun, HKCIEPUMEHTA, UCCIIEJOBAHUSA, IPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (opmar
BBICTYIIJICHUSI C YYETOM 3a/1a4 MPe3eHTaluu U 0cOOEHHOCTE ayauropuu. PerynsruBabie
yHUBepcallbHble y4deOHble naedcTBUs CaMOOpraHu3alys: COCTaBJATh IUIAH, AJITOPUTM
peleHusl 3agadd, BbIOMpPATh CHOCOO pelIeHus ¢ Y4ETOM HMMEIOIIUXCS PEeCcypcoB H
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN
¢ y4érom HoBOH uH(popManuu. CaMOKOHTPOJb, SMOLMOHAIBHBIM HHTEJUIEKT: BIAJETh
HaBbIKAMM I103HABATEJIbHON pedIekcuM Kak OCO3HAaHUS COBEpIIAEMBbIX IEHCTBUH U
MBICIMTEIbHBIX IPOLECCOB, HX pe3yiabTaToOB, BIAJAETh CIOCO0AMH CaMOIIPOBEPKHU,
CaMOKOHTPOJISL IpoLiecca U pe3yibpTaTa pelIeHrs MaTeMaTHYecKO 3ajauu; NpeaABUIETh
TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPH PELICHUU 33Jaul, BHOCUTh KOPPEKTHUBBI B
JeSITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, [JaHHBIX, HANWJCHHBIX OIIMOOK,
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BBISIBJICHHBIX TPYTHOCTEH; OICHMBATh COOTBETCTBHE pE3ylbTaTa IENIM U YCIOBHUSM,
OOBSICHITh TPUYUHBI JTOCTHIKCHHSI WM HEIOCTKCHHS PE3yITbTaTOB JCATEIHHOCTH,
HAXOJWTH OIMHUOKY, 1aBaTh OIIEHKY IPUOOpeTEHHOMY OnbITy. COBMECTHAS ACSITETHHOCTS!
MOHUMATh ¥ UCTIOJIB30BaTh MPEUMYIIECTBAa KOMAaHIHON W WHAWBHUIYATbHON pabOTHI TpH
pemeHun y4eOHBIX 3a1ad, TPUHAMATh IEb COBMECTHOHN AEATEIbHOCTH, IJIAHHPOBATH
OpraHU3alli0 COBMECTHOM paboThl, paclpeneniarb BUAbI pPadOT, J10roBapUBaThHCA,
oOcyXJaTh mpouecc U pe3yiabrar paboThl, 00001IaTh MHEHHS HECKOJbKHUX JIIOJACH;
y4acTBOBaTh B IPYNINOBBIX (opMax padboThl (0OCYX IeHUS, OOMEH MHEHUMN, «MO3TOBbIE
IITYPMBI» ¥ MHBIE), BRITIOTHATH CBOIO YacTh pabOTHl U KOOPAMHUPOBATH CBOM JICHCTBUS C
JIPYTUMU YICHaMU KOMaHJbI, OIECHMBATh KAYECTBO CBOETO BKJIAJa B OOLIMI MPOIYKT IO

KpUTEPUSIM, CPOPMYIUPOBAHHBIM YHACTHUKAMU B3aUMOICUCTBHSI.



O01mue KoMIIeTEHIIUH

IInanupyemsblie pe3yabTaThl 00yYeHHUS

Oo6mue

I[I/ICHI/IHJII/IHapHLIe

OK 01 BeiOupats criocoOsr
peleHus 3a1aq
rpodeccruoHaIbHOM
NeSTeIbHOCTH
PUMEHUTEIBHO

K pa3JIMYHBIM KOHTEKCTaM

- TOTOBHOCTH K TPYyHY, OCO3HAaHUE IICHHOCTH
MacTepcTBa, TPYI0JII00uE;
AKTUBHOU

- T'OTOBHOCTB K ACATCIIbHOCTH

TEXHOJOTMYECKOM Hu COIMAIbHOH
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHHUIIMHPOBATH,
[JIAHUPOBAaTh W CaMOCTOATEJIBHO BBIMOJIHATh
TAKYIO JI€ATEIbHOCTD;

- MHTEpeC K Ppa3JIMYHBIM

chepam
podeccroHaIbLHOM AeSITEIbHOCTH,

OBnaneHue YHHUBEPCAJIbHBIMU y4eOHBIMY|
M03HABaTEeILHBIMU JCHCTBUSIMU:

a) 6a30BbIE JIOTHYECKHE JCHCTBHS:

- CaMOCTOATEIHHO (bopMyIHpOBaTH 17
AKTyaJIM3UpOBaTh MpoOieMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHaBIIMBATh CYIIECTBCHHBIH MpPHU3HAK WU
OCHOBaHHS I CpaBHEHHS, Kiaccudukamuum u
00001ICHNS;

- ONpeNeNsATh e JACATEeIHHOCTH, 3a/1aBaTh
MapaMeTphl B KPUTEPUN UX JOCTIKCHUS;

- BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHBOPEYUS B
paccMaTpUBAaEMBbIX SBJICHHSIX;

- BHOCHUTH

KOPPCKTHUBLI B ACATCIIbHOCTD,

-BJIAJICTh METOJIAMU J0KA3aTEIbCTB, AITOPUTMAMHU PEIICHUS
3amaq; yMeHrue (opMyaupoBaTh OMPEIEICHNUs, aKCHOMBI U
TEOPEMBI, PUMEHSATH UX, POBOJIUTH JOKA3aTEIHHBIC
paccyXJIeHUs B XOJIe pEIIeHHs 3a/1a4;

- YMETb ONIEPUPOBATH MOHATUSMU: CTEIIEHb YMCIIA, JIoTapudm
YKCIIa; YMEHUE BBITIOJIHATH BBIYMCICHUE 3HAYCHUH U
npeoOpa3oBaHMs BHIPAKEHHUH CO CTEIICHSIMU U JIOTapru(pMamH,
npeoOpazoBaHus IPOOHO-PAIIMOHAIBHBIX BEIPAKCHHUI;

- YMETh OIEPUPOBATH MOHATUSAMU: PAIIMOHATBHBIE,
UppaloHaIbHbBIE, TIOKa3aTeIbHbIC, CTCTICHHBIE,
norapuMUIECKue, TPUTOHOMETPUUECKUE YPABHCHHUSI U
HEPABEHCTBA, X CUCTEMBI,

- YMETh ONEPUPOBATH MOHATUSAMU: (YHKIIUS, HEIPEPhIBHAS
dbyHKIUS, TPOU3BOIHAS, IEPBOOOpA3HAs, ONIPeICICHHBIN
WHTETPAJ; YMETh HAXOUTh POU3BOTHBIC JIEMEHTAPHBIX
(GyHKIHUN, UCTIONB3Ys CIIPABOYHBIC MaTEPHAJIbl; UCCIICIOBATh B
MPOCTEHINNX CITydasx QyHKIIMU HA MOHOTOHHOCTh, HAXOJHUTh
HAUOOJIBIIME U HAUMEHBIITNE 3HAYCHHS (YHKIIHI; CTPOUTH
rpaiKu MHOTOYJICHOB C MCIIOIh30BAaHUEM arapara
MaTEMaTHIECKOTO aHATN3a; MPUMEHSITH TPOU3BOTHYIO TPH
pEIICHNH 3a/1a4 Ha JIBFXKCHUE; PEIIaTh MPaKTUKO-
OpUEHTUPOBAHHbBIC 33/]a4 Ha HAUOOJBIITNE U HANMEHBIITNE
3HAYEHUs1, HA HAX0XKJIEHUE MTyTH, CKOPOCTH B YCKOPEHHUS;

OLICHUBATL COOTBCTCTBHUC PC3YIbTATOB MLCJIIM,

- YMCTD OIICPpUPOBATH IIOHATUAMU: palliOHAJIbHAA (I)YHKHI/IH,




OLCHUBATH PUCKU MOCJIeACTBUI JACATCIIBHOCTH

pasBUBATh KPCATHUBHOC  MBIIIJICHUE  IIpH

[PEIICHUH KU3HEHHBIX MPO0IeM
0) 6a30BbBIC UCCIIEIOBATEIBCKUE TCUCTBUSA:

- BIAJICTh HaBbIKAMM y4eOHo-
MCCJIENOBATEILCKON u MIPOEKTHOMN
eI TEILHOCTH, HaBBIKAMHU paspeliieHus
mpooiem;

BBIIBIIATh PUYUHHO-CIICJCTBEHHBIC CBSI3U W
AKTyaJIM3UPOBATh 3a/ady, BBIIBUTATh THUIIOTE3Y|
¢  pCIICHHS, HAXOAWTh APTyMEHTHI  JUIS
ITOKa3aTeIbCTBA CBOMX YTBEP)KJICHUMU, 3a/1aBaTh
MapaMeTpPhbl U KPUTCPUH PEIICHUS;

- aHaJM3UPOBATH IMOJTYYCHHBIC B XOJIE PEIICHUS
3alaul pe3yibTaThl, KPUTUUCCKU OIICHUBATH HX
ITOCTOBEPHOCTh, MPOTHO3UPOBATH W3MECHECHUE B
HOBBIX YCIIOBHSIX;

-- YMETh NIePEHOCUTH 3HAHUS B MO3HABATECIBHYIO
1 TIPAKTHUYECKYIO0 00JIACTH YKU3HECATSIIBHOCTH;

- YMETh HWHTEIPUPOBATh 3HAHHS W3 Pa3HBIX
MpeAMETHBIX 00J1acTei;

BbIABUI'AaTh HOBBIC niaeu, npeajiaratb

OPUTMHAJIBHBIC MMOAXOAbI 1 PCIHICHUS

I3t CIIOCOOHOCTBH ux UCIIOJIb30BAHUSA B

[T03HABATEIbHON U COLMAIIBHON MTPAKTUKE

nokaszaTesibHask (YHKINSA, CTeNeHHas (yHKINS,
nmorapugmuyeckas G yHKIUS, TPUTOHOMETPUYECKHE (PYHKIINH,
oOpaTHble (PYHKIMHU; YMEHHE CTPOUTH IPaPUKU N3yUEHHBIX

(G yHKIUH, UCTIOIB30BATh I'PaUKU PU U3YYEHHUH MPOLIECCOB U
3aBHCHMOCTEH, IPU PEUICHUH 33724 U3 APYTUX YIeOHBIX
pEeIMETOB U 3aJa4 U3 peajlbHOM KU3HU; BbIpaXKaTh
(dopmynIamMu 3aBUCUMOCTH MEXAY BETUYNHAMU;

- YMETh peliaTh TEKCTOBBIE 3a/1a4M Pa3HBIX TUIIOB (B TOM UHUCIIE
Ha MPOLIEHTHI, JOJIM U YaCTH, Ha JABM)KEHHUE, padoTy, CTOUMOCTb
TOBApOB U YCIIYT, HAJOIH, 33J1a4i U3 00J1acTH yIpaBIeHUS
JTMYHBIMU U CEMEWHBIMU (DMHAHCAMM); COCTABIISATh BBIPAYKEHUS,
YpaBHEHMSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a/1a4H,
MCCJIEI0OBATh MOJIYYEHHOE pElIeHUE U OLIEHUBATh
PaBIOMOA0OHOCTh PE3yIIbTATOB;

- YMETh OTIEPUPOBATH MOHATUSIME: CpeiHee apupMETHIECKOE,
Me/raHa, HanOoJbIlee ¥ HAaMMEHbBIIIee 3HAYCHHS], pa3Max,
CTIepCHsl, CTaHIAPTHOE OTKJIOHEHUE YUCIOBOTO HAbopa;
YMETb U3BJIEKaTh, HHTEPIPETUPOBATh HH(OPMALHIO,
[PEICTABJICHHYIO B TaOJIMIIAX, Ha AUarpaMMax, rpadukax,
OTpa)karoLIyl0 CBOWCTBA PEaJIbHBIX MPOLECCOB U SBJICHUN;
MpeICTaBIATh HHGOPMALIMIO C IIOMOIIBIO TAOIHIL U TUarpaMM;
MCCIIeI0OBAaTh CTATUCTUYECKHE TJAHHBIE, B TOM YHUCIIE C
NpPUMEHEHHEM IpauueCKUX METOAOB U ANEKTPOHHBIX CPEJICTB;
- YMETh ONEPUPOBATH NOHATUSAMH: CIIyYaUHBINA OIBIT U
ciy4aliHOE€ COOBITHE, BEPOSTHOCTh CIY4alHOTO COOBITHS;




YMEHHE BBIYUCIISTH BEPOATHOCTD C UCIIOJIB30BAHUEM
rpaprueckux METOI0B; TPUMEHAITH (OPMYIIbI CIIOXKEHUS U
YMHOKEHUSI BEPOSITHOCTEN, KOMOMHATOPHbIE (DaKThI U
(GopMyIbI IPU PEIICHNUHU 3a/1a4; OLIEHUBATh BEPOSTHOCTH
[peaNbHBIX COOBITUI; 3HAKOMCTBO CO CIIydalHBIMHU
BEJMYMHAMM; YMEHUE PUBOJUTH IPUMEPHI IPOSIBICHUS
3aKOHa OOJIBIINX YHUCEN B MPUPOJHBIX U OOIIECTBEHHBIX
SIBIICHUSIX;

- YMETb OIIEPUPOBATH MNOHATUSAMU: TOUKA, IPSIMAas, IUIOCKOCTD,
[IPOCTPAHCTBO, ABYTPAHHBIN YroJI, CKPEIUBAIOLINECS IIPSIMBIE,
apaJICIBHOCTD U NEPIIEHIUKYJIAPHOCTD NPSMBIX U
MJIOCKOCTEH, YroJi MKy MPSMBIMH, YTOJ MEXKIY MPSMOM U
MJI0CKOCTBIO, YTOJI MEXAY IIIOCKOCTSIMU, PACCTOSIHUE OT TOUKHU
10 MJIOCKOCTHU, PACCTOSIHUE MEXKAY NPSIMbIMU, PACCTOSIHUE

MEX 1y INIOCKOCTSIMU; YMEHHE HUCII0Ib30BaTh MIPH PEIICHUU
3a/1a4 U3y4eHHbIE (DaKThl U TEOPEMBI TNIAHUMETPUH; YMEHHE
OLIEHUBATh Pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;

- YMETb OIEPUPOBATH NOHATUSMU: MHOTOI'PAHHUK, CEUECHHE
MHOTOI'paHHUKa, Ky0, Mapajuiesnenune, Npu3Ma, NupamMuia,
(urypa 1 NoBEpXHOCTh BpallleHUs, IUIMH]P, KOHYC, 11ap,
chepa, ceueHus: GUrypsl BpalieHus, MIOCKOCTh, Kacarolascs
cdepbl, TUINHIPA, KOHYCA, IJI0Ia/b TOBEPXHOCTH MUPAMU/IBL,
NpU3MbI, KOHYCa, HWINHAPA, MI0Ialb chepbl, 00beM Kyoa,
NPSIMOYTOJIBHOTO MapaljiesienuIeia, TUPaMuibl, IPU3MBI,
LHWIMH/Ipa, KOHYCa, l1apa; yMEHUE U300paxaTh
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MHOTOTPAaHHUKH U TOBEPXHOCTH BPALICHUS, X CEUECHUS OT
[PYKH, C TOMOILBIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEACTB; YMEHUE PACIIO3HABATh CUMMETPHIO B IIPOCTPAHCTBE;
YMEHUE PaCllO3HABATh ITPAaBUWIbHBIC MHOIOTPAaHHUKH;

- YMETh OIIEPUPOBATH MOHATUSAMU: ABUKEHUE B IPOCTPAHCTBE,
no100HbIe GUTYPHI B IPOCTPAHCTBE; UCIIOIB30BaTh OTHOLICHHE
[UI0IAJIeH MOBEPXHOCTEH U 00BEMOB MOI00HBIX GUTYP TIPU
pEILIEHNH 3a/1a4;

- YMETb BBIUUCIISITh F€OMETPUYECKUE BETMUMHBI (JJIMHA, YTOJ,
U10111a/b, 00BEM, IIJIOLIA/Ib TOBEPXHOCTH ), UCIONb3Ys
N3y4eHHbIE (POPMYJIIbI U METOBI;

- YMETbh ONIEPUPOBAThH MOHATHUAMU: IPSIMOYTOJIbHASI CUCTEMA
KOOpJMHAT, KOOPIMHATHI TOUYKH, BEKTOP, KOOPJAMHATHI BEKTOPA,
CKAJIIPHOE IIPOU3BEICHUE, YTOJI MEXAY BEKTOpaMH, CyMMa
BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YUCIIO; HAXOIUTH C
MOMOIIBIO U3YYEHHBIX (POPMYI KOOPIUHATHI CEPEAUHBI
0Tpe3Ka, paCCTOSIHUE MEXKY JBYMS TOUKAMH;

- YME€Tb BbIOUPATh MOAXOSAIINN N3YYEHHBIA METO IS
peleHus 3a7auy, paco3HaBaTh MaTeMaTudeckue (hakThbl U
MaTeMaTUYECKHE MOJIEIN B IPUPOIHBIX U OOIECTBEHHBIX
SIBJICHUSX, B ICKYCCTBE; YMEHUE IPUBOJIUTH TPUMEPHI
MaTEeMAaTUYECKUX OTKPBITUM POCCUNCKOW U MUPOBOM
MAaTEMaTHYECKOW HAYKHU.

- YMETbh OIIEPUPOBATh MTOHATHUIMMU: ONPEIEICHUE, aKCHOMa,
TeopeMa, CJIEICTBUE, CBOMCTBO, IPU3HAK, 1OKA3aTEIbCTBO,
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paBHOCUJIbHBIE (POPMYITUPOBKH; yMEHUE (POPMYIUPOBATH
00paTHOE U IPOTUBOIOJIOKHOE YTBEPKIEHUE, TPUBOIUTD
pUMEPBI 1 KOHTPIIPUMEPBHI, UCTIOIb30BaTh METO
MaTeMaTU4YEeCKOW MHIYKIIMH; POBOJAUTD JJOKa3aTEIbHbIE
PacCyXACHUS IIPU PELICHUH 3a]1a4, OLICHUBATh JIOTUYECKYIO
[IPaBUJIBHOCTb PACCYXKICHUN;

- YMETH OIIEPUPOBATH MMOHATUSMU: MHOXKECTBO,
OJIMHO>KECTBO, OTNIEPALIY HAJ] MHOKECTBAMU; YMEHHE
MCII0JIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jyis
ONMCAHMSI PEaIbHBIX IIPOLECCOB U SBJICHUM IIPU PEILICHUN
3a/1a4, B TOM YMCJIE U3 IPYTUX Y4eOHBIX PEIMETOB;

- YMETh ONEPUPOBATH MOHATUAMU: Tpad, CBI3HBIN rpad,
NepeBo, UKJI, rpad Ha MIIOCKOCTH; YMEHUE 3a1aBaTh U
OMHUCHIBATh TPadbl pa3IMIHBIMH CITIOCOOAMU; UCTIONH30BATh
rpadbl P PEIICHUH 33a4;

- YMETb CBOOO/IHO ONEpUPOBATH MOHATUIMU: COUETAHUE,
NepecTaHOBKa, YHCIO COUYETaHHM, YMCIIO IEPECTaHOBOK; OMHOM
HproTOHA; yMEHNE NPUMEHSATh KOMOMHATOPHBIE (PaKThl U
paccyXJIeHUs JJIs PELIeHus 3a/1ay;

-YMETh OIIEpUPOBATH IOHATHUAMHU: HATYpaJIbHOE YHUCIIO, LIEJIOE
YUCJI0, OCTATOK IO MOJAYJIIO, PALIMOHAIIBHOE YHUCJIO,
MppallOHAIBHOE YHCIIO, MHOXKECTBA HATYPAJIbHBIX, LENbIX,
palMOHANIbHBIX, JEHCTBUTENIBHBIX YNCEN; YMEHUE
MCII0JIb30BATh MPU3HAKH JIETUMOCTH, HAUMEHBIINMN OO
NIeJINTENh M HAaUMEHbIIIee 0011ee KpaTHoe, anroput™ EBkinia
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[pU PELICHUH 3a/1a4; 3HAKOMCTBO € PA3JINYHBIMU
MO3ULMOHHBIMU CUCTEMAMU CUUCIICHUS;

- YMeTbh CBOOO/IHO ONEPUPOBATH MOHATUSMHU: CTENEHD C IIEJIbIM
MOKa3aTeseM, KOpeHb HaTypalbHOW CTENEHU, CTETIEHb C
[pallMOHAJILHBIM TIOKA3aTeNeM, CTENEHb C AEHCTBUTEIbHBIM
(BEILIECTBEHHBIM) MTOKA3aTEeNIEeM, JIOTapU(M UUCIIa, CHHYC,
KOCHUHYC U TAHT'€HC [TPOU3BOJIBHOTO YUCIIA;

- YMETb OIEPUPOBATH MMOHATUSMU: TOKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA
YPaBHEHHI U HEPaBEHCTB, PABHOCUIILHOCTh YPaBHEHUH,
HEPaBEHCTB U CUCTEM, pallMOHAJIbHbIE, UPPAllMOHAJIbHBIE,
MoKa3aTeJbHble, CTENIEHHBIE, Jorapudmudeckue,
TPUTOHOMETPUYECKUE YPaBHEHUS, HEPABEHCTBA U CUCTEMBI;
YMEHHE pellaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C
MOMOLIBIO PA3JIUYHbBIX IPUEMOB; pEIIaTh YPAaBHEHUS,
HEPABEHCTBA U CUCTEMBI C IAPAMETPOM; IPUMEHSTh
YPaBHEHMsI, HEPAaBEHCTBA, UX CUCTEMBI JUIsl pELIEHUS
MaTeMaTUYeCKHUX 3ajJa4 ¥ 3a/1a4 U3 pa3IudHbIX o0sacTei
HayK{ U pealbHOM KHU3HH;

-yMETb CBOOOHO ONIEPUPOBATH MOHIATUAMHU: IpaduK (YyHKIHH,
oOpaTHast QyHKIMS, KOMIO3ULIUS QYHKIIUN, TUHEHHAS
dbyHKIMS, KBapaTuuHas QyHKUMs, cTeneHHas (YHKIUS C
LEeJIbIM NTOKA3aTeIeM, TPUTOHOMETpUYECKUe (QYHKIUH,
00paTHBIE TPUTOHOMETPUYECKHE (YHKINH, TOKa3aTeIbHAS U

morapupmMudeckast QyHKIIUN; yMEHHE CTPOUTH TPaPUKU
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G yHKIMHA, BBIMOTHATH MpeoOpa3zoBaHusi rpaduKoB ¢ yHKIIHH;
YMEHHE MCIO0Ib30BaTh rpauKu GYHKIUHN A7 U3YYESHUS
MPOIIECCOB U 3aBUCHUMOCTEH MPH PEIIeHUH 3a/1a4 U3 IPYTUX
YIEOHBIX TPEIMETOB U U3 PeaTbHON )KU3HH; BEIPAXKATh
dbopmynamMu 3aBUCIMOCTH MEXIY BETUINHAMU;

yMEHHE CBOOOTHO OTIEpUPOBATH OHATUSAMU: YETHOCTh
(GyHKUINY, TEPUOTUYHOCTD (PYHKIIUHU, OTPAaHHUYEHHOCTh

(G yHKIIUY, MOHOTOHHOCTH (DYHKITUH, SKCTPEMYM () YHKITHH,
HanOoJIblIIee U HaMEHbIIee 3HaUeHUs (PYHKIUHN Ha
POMEXYTKE; YMEHHE TPOBOAUTD UCCIIEJOBAHNE (YHKIINH;
YMEHHUE UCI0JIb30BaTh CBOMCTBA U TpapUKu GyHKIUN AJIs
pelieHus] ypaBHEHHI, HEPaBEHCTB | 3a/1a4 ¢ TapaMeTPaMu;
M300pakaTh Ha KOOPJMHATHOM MIIOCKOCTH MHOXKECTBA
[pELIECHN YPaBHEHNW, HEPABEHCTB U UX CUCTEM;

- yMeTh CBOOOIHO ONEPUPOBATH NOHATUSIMHU:
MOCJIeI0BATeNbHOCTD, apu(MeTHIeCKast MPOrPEeCcCHs,
reoMeTpuiecKas mporpeccusi, 0eCKOHEUHO YObIBAIOIIIAs
reoMeTpudecKast Iporpeccusi; yMeHue 3a/1aBaTh
[0CJIeI0BATENIbHOCTH, B TOM UUCIIE C TIOMOILBIO PEKYPPEHTHBIX
bopmyu;

- YMETh OTIEPUPOBATH MOHATHSIMH: HEMPEPHIBHOCTH (D YHKITHH,
ACHMIITOTHI Tpaduka GyHKINH, IEpBasi ¥ BTOPasi MPOU3BOTHAS
(G yHKIIUHU, T€OMETPUYECKUN U PU3HUUECKHI CMBICIT
POU3BOAHOM, TepBOOOpa3Hasi, ONpeeIeHHBIA HHTETPaT,

YMEHHE HAXOJUTh ACUMIITOTHI rpaduka QyHKINU; yMEHHIE
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BBIYHCIISATH IPOU3BOIHBIE CYMMBI, TPOU3BECHUS, YACTHOTO U
KOMIIO3HUIIMK ()YHKIIMIA, HAXOJUTh YPaBHEHHUE KacaTeIbHON K
rpaduky GyHkuMH;

YMEHHE MCIIOIh30BaTh MPOU3BOAHYIO ISl MICCIEIOBAHUS
(GyHKIMN, 17151 HAXOKACHUS HAWITYUIIeTO PEIIeHUs B
NPUKIJIAIHBIX, B TOM YHCJIE COIMATbHO-3KOHOMUYECKHUX H
du3nyeckux 3agadax, 1is ONpeaeiIeHus CKOPOCTH U
YCKOPEHHUS; HaXOAUTh IIOLIAIU U 00beMbI (PUTYP C TOMOIIBIO
WHTErpasia; IPUBOAUTH MPUMEPHl MATEMATHIYECKOTO
MOJIETUPOBAHMUS C TOMOIIBIO U PepeHIInaIbHbIX YPaBHEHUM;
- YMETh ONEPUPOBATH MOHATUSMHU: KOMIUIEKCHOE YHUCIIO,
COTPSHKCHHBIE KOMIUIEKCHBIE YUCIIa, MOIYJTh U APTYMEHT
KOMILUIEKCHOTO YHCIia, opMa 3amici KOMIUIEKCHBIX YHCENT
(reomeTpuyeckas, TPUTOHOMETpUUYECKas U anredpandeckas);
YMETbh IPOU3BOJAUTH apHU(PMETUIECKHIE TEHCTBHS C
KOMIIJICKCHBIMH YMCJIaMU; TIPUBOUTH IPUMEPHI
MCIIOJIb30BAHMS KOMIUIEKCHBIX YHCET;

- yM€Th CBOOO/IHO ONEPUPOBATH MOHATUAMU: CPEIHEE
apumeTHIecKoe, MeraHa, HauOoJbIIee 1 HAMMEHbIIIEe
3HAYEHUs, pa3Max, TUCIEPCHs], CTAaHAPTHOE OTKIIOHEHHE IS
OTMCaHUS YMCIIOBBIX JAHHBIX; YMEHHE UCCIICIOBATh
CTaTHUCTUYECKHE JaHHBIC, B TOM YHCIIE C TPUMEHEHUEM
rpad)UIeCKIX METOOB U dJIEKTPOHHBIX CPEICTB; TpadUIeCKH
MCCIIEZIOBATh COBMECTHBIE HAOIIOCHHS C TIOMOIIBIO THarpaMM

paccenBaHus U JIMHEWHOU PETPECCUH;
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- YMETh HaXO/AUTh BEPOSATHOCTU COOBITUH C UCIIOJIb30BAHUEM
rparueckux METOJI0B; IPUMEHSTH JJIsl pEeleHus 3a/1a4
(OpPMYIIBI CIIOKEHUS] 1 YMHOKEHUS BEPOSTHOCTEN, (hOpMYITy
MOJIHOM BEpOATHOCTH, (popmyny bepHyninu, KoMOMHAaTOpHbBIE
(akTe 1 HOPMYITBI; OLIEHUBATH BEPOSTHOCTH PEATbHBIX
COOBITHI1; YMEHUE ONIEPUPOBATH MOHATUSAMHU: CIydailHas
BEJINYMHA, PACIIPENCIICHUE BEPOATHOCTENH, MATEMATUIECKOE
0’KMJIaHUE, TUCIIEPCUS U CTAHAAPTHOE OTKIOHEHUE CIIy4anHON
BEJIMYUHBI, QYHKLUU paCIPEIesICHUs U MJIOTHOCTH
[PAaBHOMEPHOI'0, IOKA3aTEJIbHOTO U HOPMAJIBHOTO
pacnpeielicHN; YMEHHE UCII0JIb30BaTh CBOMCTBA N3YYEHHBIX
pacrpeneseHuil A penieHus 3a1a4; 3HAaKOMCTBO C
MOHSTUSAMU: 3aKOH OOJIBIINX YUCEJI, METO/Ibl BBIOOPOYHBIX
WCCIIEA0BAaHUI; YMEHUE IIPUBOJUTD ITPUMEPHI IPOSBIICHUS
3aKOHA OOJIBITNX YHCET B MPUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUSAX;

- yMeTbh CBOOO/IHO ONIEPUPOBATH NOHATUAMU: TOUKA, IIpsiMasi,
[IJIOCKOCTbB, IIPOCTPAHCTBO, OTPE30K, JIY4, INIOCKUH Yroil,
NIBYTPaHHBIN YTOJI, TPEXTPAHHBIN yroJl, epeceKaroIuecs,
NapajuIeNIbHBIE U CKPELMBAIOIIMECS NIPSAMBIE, TapAJIIIEIbHOCTD
Y IEPIEHIUKYISIPHOCTD NPSIMBIX U IIJIOCKOCTEH, YTOJI MEXY
MPSAMBIMH, YTOJI MEXKIY IPSIMOM U TUIOCKOCTBIO, YTOJI MEXAY
MJIOCKOCTSIMU; YMEHHUE HUCIIOIb30BaTh IIPU PEIICHUH 3a1a4
U3ydeHHbIC (AKTHI U TEOPEMBI TNIAHUMETPUH; YMEHHUE

OLICHMBATh Pa3MEPbl OOBEKTOB B OKPYKAIOIIEM MHUPE; YMEHHE
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OIIEpPUPOBATH MOHATUSMHI: MHOTOI'PAaHHUK, CEUYCHNE
MHOTOTpaHHUKA, PAaBUIHHBIA MHOTOTPAaHHUK, IPH3Ma,
nupaMuza, GUTrypa u MOBEPXHOCTH BPAIICHUS, IIIUH/IP,
KOHYC, I1ap, cepa, pasBepTKa MOBEPXHOCTH, CEUCHUS KOHYCa
Y LWIMHIpA, NapajjiebHble OCH WM OCHOBAHUIO, CEUEHHUE
mapa, MI0CKOCTh, Kacaroliasicsa cepsl, HUINHIpPA, KOHYCA;
YMEHHE CTPOUTH CEYEHNE MHOTOIpaHHHUKA, U300paxaTh
MHOTOTPaHHUKH, (GUTYPBI U TOBEPXHOCTH BPAIICHUS, HX
CEUCHHS, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPECTB;
yMEHHE IPUMEHSTh CBOMCTBA TEOMETPUUECKUX (HUTYD,
CaMOCTOSITETILHO ()OPMYIHPOBATH ONIPEACIICHHS N3Y4aeMbIX
¢Guryp, BRIIBUTATH THIIOTE3bI O CBOWCTBAX W MPU3HAKAX
reoMEeTpUIECKIX (GUTYp, 000CHOBBIBATH WM ONPOBEPTaTh HX;
YMEHHE TPOBOJIUTH KITacCU(UKALNIO (GUTYp TTO PA3TUIHBIM
NpU3HAKAM, BBITIOJIHITH HEOOXOAMMEBIE JTOTIOTHUTEIbHBIC
MOCTPOCHUS;

- YMETb CBOOO/IHO ONIEPUPOBATH MOHATUAMU: TUIOIAb
¢urypsl, 00beM QUrypsl, BeIMUUHA YIJIa, pACCTOSHUE OT TOUYKY|
110 TIIOCKOCTH, PACCTOSIHUE MEXAY MPSIMBIMU, PACCTOSTHHE
MEXIY MI0CKOCTSAMHU, IJIOMAb c(hepbl, IUIOMAAb HOBEPXHOCTH
MUpaMU/Ibl, IPU3MbI, KOHYCA, IUJIMHIPA, 00BeM Kyoa,
PSMOYTOJIHHOTO NapajlIeenuIeaa, TUpaMuIbl, IPU3MEI,
MIMH/PA, KOHYCA, IIapa; yMEHNUEe HaXOJUTh OTHOIIICHHUE
00BHEMOB MTOTOOHBIX PUTYD;

- yMeTh CBOOOIHO ONEPUPOBATH MOHATUAMU: ABIKEHUE,
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napasuienbHbIN IEepeHOC, CUMMETPHS Ha TNIOCKOCTH U B
POCTPAHCTBE, IOBOPOT, MPeoOpa3oBaHue 1M0A00Ms, MOA00HbIE
¢burypbl; yMeHue paclio3HaBaTh paBHbIE U MOJOOHBIE (PUTYpHI,
B TOM UYHCJIE B IPUPOJIE, HICKYCCTBE, APXUTEKTYPE; YMEHUE
MCII0JIb30BATh T€OMETPUUYECKNE OTHOLIEHUS], HAXOIUTh
reOMETPUYECKIE BETUYMHBI (IJTMHA, YTOJI, MJI0[adb, 00BHEM)
NpY PELICHUH 3a/1a4 U3 JPYTUX YUeOHBIX IPEIMETOB U U3
pEATbHOU KU3HU;

- YM€Th CBOOO/IHO ONIEPUPOBATH MOHATUAMU: IPSIMOYTOJIbHAS
cUCTeMa KOOPAMHAT, BEKTOP, KOOPAMHATHI TOUYKH, KOOPAUHATHI
BEKTOpPAa, CyMMa BEKTOPOB, IIPOM3BEIEHUE BEKTOPA HA YUCIIO,
pa30XkKeHHe BEKTOpa Mo 0a3ucy, CKalsipHOE NPOU3BEACHHE,
BEKTOPHOE MPOU3BEJCHHUE, YTOJI MKy BEKTOPAMU; YMEHUE
MCII0JIb30BATh BEKTOPHBIN M KOOPIMHATHBIN METOA JUIs
[pelIeHNs] TEOMETPUYECKUX 3aa4 U 3aJ1a4 IPYruX yueOHBIX
pEeIMETOB; ONIEPUPOBATh NOHATUAMM: MaTpuLa 2x2 u 3x3,
OINPEIEIINTENb MATPULIBI, TEOMETPUYECKUIN CMBICI
ONPENEIIUTENS;

- YMETh MOJICIUPOBATh PEaIbHBIE CUTYAIH Ha S3bIKE
MaTEMAaTHUKH; COCTABIISATh BBIPAXKEHUS, ypaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJa4u, UCCIIEIOBATh
MOCTPOEHHBIE MOJIETIU C UCTIOIb30BAaHUEM alapara anreopsl,
MHTEPIPETUPOBATH MOIYUYEHHBIN pe3yibTaT; CTPOUTH
MaTEMaTUYECKUE MOJIENH C TOMOIIBIO TEOMETPUUECKUX
MOHSTHI U BEJIMYMH, PEIIATh CBSI3aHHBIE C HUMU IIPAKTUYECKHE
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3a/1a41; COCTABIIATh BEPOSITHOCTHYIO MOJIENb U
WHTEPHPETUPOBATH MOJYYCHHBIN PE3YyIbTAT; peliaTh
MPUKJIAJHBIEC 33/1a41 CPEICTBAMH MAaTEMaTUYECKOTO aHAJIN3A, B
TOM YHCJIE COLUATIbHO-3KOHOMHYECKOTO U (PU3UUECKOTO
XapakTepa;

- YMEHHE BBIOUPATH MOIXOISIINN METO/ JUIS PEIICHUS 3a1a4u;
[MOHUMaHNUE 3HAYNMOCTH MAaTEMAaTUKU B U3YYEHUU IPUPOTHBIX
U OOIIECTBEHHBIX MPOIECCOB U SIBIICHUI;, YMEHHE
[pacrio3HaBaTh MPOSIBJIEHNE 3aKOHOB MaTeMaTHKU B UCKYCCTBE,
YMEHUE TPUBOIUTH IPUMEPbl MATEMAaTUUECKUX OTKPBITUI
[POCCUHCKOW U MUPOBOM MaT€MaTUYECKON HAYKH

OK 02 Ucnonws3oBaTh
COBpEMEHHBIE CPEICTBA
MOWCKa, aHAIIN3a U
WHTEPIIPETANN
nH(pOpMAIUH, U
H(pOPMAITMOHHBIE
TEXHOJIOTUU /ISl BBITIOJIHEHUS
3a/1a4 Ipo¢hecCUOHATbHON
NesITETbHOCTU

B o65acTu 1IEHHOCTU HAYYHOTO TTO3HAHMUSL:
-c)OpMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO  COBPEMEHHOMY  YPOBHIO
Pa3BUTHsI HAayKd U OOIIECTBEHHOW IPaKTUKH,
KYJBTYD,

CHOCO6CTByIOIJ.ICFO OCO3HAaHHUIKO CBOCIO MCECTa B

OCHOBAHHOI'O Ha JAHUaJIore

[OJIMKYJIbTYPHOM MUDE;
- COBEPILIECHCTBOBAHNE SI3bIKOBOM 17|
UUTATEIbCKOW  KYJAbTYpPhl  KaK  CpEACTBA

B3aWMOJICHCTBUSI MEXIYy JIOJAbMH U TIO3HAHUS
MUpa;

- OCO3HaHWE LIEHHOCTH HAy4YHOU JESATEIbHOCTH,
TOTOBHOCTh  OCYILECTBIISITh

IIPOCKTHYIO U

MCCIICA0BATCIILCKYIO ACATCIIBHOCTD|

- YMETh ONEPUPOBATH MOHATHSIMHU: pallMOHAIbHAS (YHKLHSA,
MOKa3aTeIbHas byHKLMS, byHK1IHS,
morapu@muueckas QyHKIUS, TPUTOHOMETpUYECKUE (YHKIUHU,

CTCIICHHAasA

oOpaTHble (YHKIMH; YMEHUE CTPOUTh TIpaUKU H3Yy4EHHBIX
(GyHKIMHA, UCTIOB30BATh TPAPUKHU MPH U3YYCHUH TPOIECCOB H
3aBUCHUMOCTEH, MpHU pEIIeHUH 3a7ad U3 JPYyrux YdeOHBIX|
NpeIMETOB MW 3aJady W3 peajbHOM JKU3HM; BBIpaXarb
dopMynamMu 3aBUCUMOCTH MEXKIY BEIMUMHAMU;

- YMETh ONEPUPOBATh MOHATUAMHU: TOXKJIECTBO, TOKIECTBEHHOE
npeoOpa3oBaHHe,  ypaBHEHHE,  HEPABEHCTBO,  CHUCTEM3

YVpaBHEHU W HEPABEHCTB, PAaBHOCWIBHOCTh YpPAaBHECHUH,

HCPAaBCHCTB MW CHCTEM, palWOHAJIBbHBIC, HPPAIHOHAJIbHEIC,

[TOKAa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(l)MI/I‘—IGCKI/Ie,

TPUTOHOMCTPUYICCKUC YPABHCHHA, HCPABCHCTBA M CHUCTCMBI;
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MHAWBUAYAaJIbHO U B I'PYIIIIC.

OBnageHne YHUBEPCAIbHBIMU y4eOHBIMU
MM03HABATEIbLHBIMU JICHCTBUSMU:

B) paboTta ¢ uHpopmanueil:

- BJIAJIETh HABBIKAMU NOJIy4eHUs1 HH(OpMALK U3
MCTOYHUKOB Ppa3HBIX THUIIOB, CaMOCTOSTEIbHO
OCYILIECTBJIATH MOUCK, aHAJIU3, CUCTEMATH3ALIUIO
I MHTEpIpeTanuio HHGPOPMAIUU  PA3TUUYHBIX
BUJIOB U (hOPM IPECTABIICHMUS;

- CO3/1aBaTh TEKCTHl B PA3IMYHBIX (opmarax ¢
Y4EeTOM Ha3HaueHus: MH(OpMaluu U LeJIeBOU
ayJUTOPUH,

MPCACTABJICHHA U BU3yaJIM3allvuu,

BbIOMpas ONTUMAaJbHYIO (GOpMY

OLICHUBATH JOCTOBEPHOCTH, JIETUTUMHOCTb
MHGOpMAIK, €€ COOTBETCTBHE IIPAaBOBBIM U
MOPaJIbHO-3TUYECKUM HOpMaM;

- HCIOJIb30BaTh CPEACTBa MH(POPMAIMOHHBIX U

KOMMYHUKAIIUOHHBIX TEXHOJOTUl B PCUICHUY

KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpPraHU3allMOHHBIX  33Ja4 C  COOJIOJEHUEM
TpeOoBaHMI SPrOHOMUKH, TEXHUKH

0€30MacCHOCTH, TUTHEHBI, pecypcocOepexeHus,

IIPAaBOBBLIX n OTHYCCKHUX HOPM, HOpM

MH(pOpMAIIMOHHON O€30MacCHOCTH;

- BJIAQACTb HABbIKAMHW PACIIO3HABAHUA W 3alIUThI

YMEThb pellaTh YpPaBHEHUs, HEPaBEHCTBA M CHCTEMbI C
MOMOLIBI0  Pa3jMYHbIX [PUEMOB; pellaTb  YpaBHEHWS,
HEpPABEHCTBA M CHCTEMbl C [apaMeTpoM; MPUMEHSTH
YPAaBHEHMS, HEPABEHCTBA, MX CUCTEMbl [UIsl  pELICHMUS]

MaTeMAaTUYeCKUX 3aJad W 3a7ad M3 Pa3IUYHBIX oOmacTei
HAayKU U PEaJIbHOU JKU3HH;

yMeTh CBOOOJHO ONEPUPOBATH TMOHSATUSMHU: JIBHKCHHE,
napajuieJIbHbI TEPEHOC, CHUMMETPHUS Ha IUIOCKOCTH U B
POCTPAHCTBE, TOBOPOT, MpeoOpa3oBaHue Mo 100U, MoJ00HbIe
¢burypsl; yMeTb pacrno3HaBaTh paBHbIE U MOJ00HBIE PUTYPHI, B
YMETh

HaXOJIUTH|

TOM 4HClIe B NPHUPOJAE, MCKYCCTBE, AaAPXHUTEKTYpE;

UCIIOJIb30BaTh ~ TEOMETPUUYECKHE  OTHOIICHUS,
FCOMETPUYECKUE BEIUYUHBI (JIMHA, YTOJ, MUIOHIaAb, 00HEM)
MpU PEIIEHUU 3aJad W3 APYrUX YUeOHBIX MPEIMETOB U W3

[PEATBHOM KU3HU
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nHpopMany, WHHOPMAITMOHHON 0E€30MacCHOCTH

ITUYHOCTH
OK 03 I[InanupoBath u B obnacTu JyXOBHO-HPAaBCTBEHHOI'O- ~ YMETh  ONEpPUPOBaTh  IOHATUSAMH:  paLHUOHAJbHEIE,
peaNn30BbIBaTh COOCTBEHHOE [BOCIIUTAHUSA: ppalrOHaIbHbIE, MOKa3aTeIbHbIE, CTETICHHBIE,
podeccruoHaIbHOE U -- c()OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSA,IOTapU(PMUUECKUE, TPUTOHOMETPUYECKUE  YpaBHEHUS U

JIMYHOCTHOE Pa3BUTHE,
[PEIIPUHAMATEIILCKYIO
NeSITEIIbHOCTD B
npodeccronanpHOM chepe,
MCII0JIb30BaTh 3HAHUS 10
(bUHAHCOBOM rPaMOTHOCTH B
Pa3JINYHBIX JKU3HEHHBIX
CUTYaIHsIX

DTHUYCCKOI'O ITIOBCACHUA,

- CIIOCOOHOCTh  OLIEHMBATh CHUTYalUIO0 U
PUHUMATh OCO3HaHHbBIE pereHus,
OPHUEHTHUPYSICh HAa  MOPAIbHO-HPABCTBEHHBIE

HOPMbBI U ICHHOCTH;

OCO3HAaHUE JIMYHOIO BKJIaJa B IOCTPOEHUE
YCTOMYHUBOTO OYIYIIETO;

- OTBETCTBEHHOE  OTHOUIEHWE K  CBOUM
poruTensiM W (WIM) APYTMM YJieHaM CEMbH,
OCO3HaHHOTO

CO3JaHNIKO CCMbUM Ha OCHOBC

[PUHATHAS LEHHOCTEM CEMEWHOW JKHU3HH B
COOTBETCTBUH C TPAAUIUAMHU Hapoa0B Poccuu;
OBllajicHUe YHUBEPCAIbHBIMU PETYISATUBHBIMU
IIEHCTBUSIMU:

a) CaMOOpraHHU3aIus:

- CaMOCTOSITEIILHO OCYILECTBIISITh
[M03HABATENLHYIO  JIEATEIbHOCTb,  BBISBIATH
npoOyieMbl,  CTaBUTh U (HOPMYIUPOBATH

HEPABEHCTBA, X CUCTEMBI,
- YMETh ONEPHUPOBATH TOHATHUSIMH: MHOTOTPAHHUK, CEYCHHE
MHOTOTpaHHUKA, KyO, mapajuielenunesa, NpusMa, MupaMuia,
durypa U MOBEPXHOCTh BpAaIlCHHS, MWJIWHIP, KOHYC, IIap,
cdepa, ceueHus GUrypsl BpalleHHs, TIOCKOCTh, Kacaromasics
cdepsbl, MIIMHAPA, KOHYCA, IUIONIAh MOBEPXHOCTH MTUPAMU/IBI,
MpU3MBI, KOHYCa, IMWIMHApA, TJomaab cdepsl, 00beM Kyoa,
NPSIMOYTOJIBHOTO  TapajlieNenuIesa,

NUPaMUJIbl, TPU3MBIL,

LAJTMHIPA, KOHYCa, niapa; yMEHUE U300paXkaTh
MHOTOTPAaHHUKA M TOBEPXHOCTH BpAILEHUS, UX CEYEHHS OT
PYKH, C IOMOLIBIO YEPTEKHBIX NHCTPYMEHTOB U AJIEKTPOHHBIX
CPEACTB; YMETh PacCIO3HABAaTh CHUMMETPHUIO B IIPOCTPAHCTBE;
YMETb pPacliO3HaBaTh PABUJIbHBIE MHOTOIPAHHUKH;

- YMETb OIIEPUPOBATh IOHATUSAMU: IPSMOYIOJbHAs CHCTEMA
KOOpJMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPAUHATBI BEKTOPA,
CKaJIIPHOE IPOM3BEICHUE, YroJd MEXAY BEKTOpaMH, CyMMa
BEKTOPOB, IPOU3BEACHUE BEKTOpa Ha YHUCIO; HAXOOUTh C
MOMOIIBI0  HM3YYEHHBIX  (QopMyn

KOOPAWHATBl  CEPEAUHBI
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COOCTBEHHbIE  3aJaud B  OOpa30BaTEJbHOM
EeATEIbHOCTH U )KU3HEHHBIX CUTYalUsX;

- CaMOCTOSITEJIbHO COCTABJIATh IUIAH PELICHMUS]
MpoOJeMbl C YYETOM MMEIOIIUXCA PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MPEANOYTEHUI;

- 1aBaTh OLICHKY HOBBIM CUTYallUsIM;
CrIOCOOCTBOBATh (POPMUPOBAHUIO U TIPOSIBICHUIO
[ITUPOKOH SPYIUIIMHN B pa3HBIX 00JIACTIX 3HAHUI,
[MOCTOSIHHO TOBBIIIATh CBOWM 00Opa3oBaTeIbHBIN U
KYJIbTYPHBII YPOBEHb;

0) CAMOKOHTPOJTb:

MCIIOJIb30BaTh MPUEMBbl PEPIICKCUU JIsA OICHKU
CUTYAIlH, BEIOOpA BEPHOTO PEIICHUS;

- YMETb OLECHHBATh PHUCKH U CBOEBPEMEHHO
[IPUHUMATh PEIICHUS 10 UX CHHKEHUIO;

B) SMOIMOHATbHBII WHTEJUICKT,
Mpearnoaraonmii chopMUPOBAHHOCTD:
BHYTPEHHEN MOTHBAIUH, BKJIFOYAIOLLIEH
CTpEMJICHHME K JOCTH)KEHUIO LEIU U YCIEXY,
ONTUMU3M, VHULIMATUBHOCT, YMEHHE
ITIeHICTBOBATh, MCXO/IS U3 CBOMX BO3MOKHOCTEH;

- OMIIQTHHM,  BKJIIOYAIOmIEH  CIIOCOOHOCTH
[MOHUMAaTh 3MOILMOHAJIBHOE COCTOSIHUE IPYTUX,
YUUTHIBATh €ro npu OCYILECTBJICHUM
KOMMYHHKAITUH, CIIOCOOHOCTh K COYYBCTBUIO U

OTPC3Ka, paCCTOAHUC MCKIY ABYMA TOUKAMU
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COIICPCIKNBAHUIO,

- COIIMaJIbHBIX HaBBbIKOB, BKIIIOYAIOIIUX

CIIOCOOHOCTH

MpyruMu
MHTEPEC U pa3periaTb KOH(IUKTHI

BBICTPANBATDh OTHOIICHUA C

JTOIBbMH, 3a00TUTHCS, TMPOSBIATH

OK 04 D¢ddexrnBHO
B3anUMOJIEICTBOBATh U
paboTaTh B KOJUICKTHBE U
KOMaH/Ie

FOTOBHOCTD K
CaMOCTOSITEIIBHOCTH U CAMOONIPEACIICHUIO;
-OBJIaJICHUE HaBbIKaMU yueOHO-
MCCIIEI0BATENBCKOM, MPOEKTHOM M COLIMAJIBbHOM
IIesITeNIbHOCTH;
OBnajeHue YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU JICUCTBUSIMU:

0) coBMeCTHas JEATEILHOCTD:

- TNOHMMAaTh M MCIOJb30BaTh NPEUMYIIECTBA
KOMaH/IHOW Y WHJMBUAYaTbHOMN pabOTHI,

- IPUHAMATh LIEJM COBMECTHOM JEATEIBHOCTH,
OpraHU30BBIBATh W KOOPAMHUPOBATH JEHCTBUSL
[10 €€ JOCTHKEHHUIO: COCTABIIATh IIJIaH JACHCTBUH,
Y4ETOM
VIaCTHUKOB OOCYX/IaTh PE3yibTaThl COBMECTHOU

paboTHI;

pacrpenensaTh  pou  C MHEHHH

- KOOpJMHHUPOBATH U BBINOJHATH pPAadOTy B

YCIOBUSIX ~ pPEAIbHOTO,  BUPTYAJIBHOTO U
KOMOWHHMPOBAHHOTO B3aUMOICHCTBUS;

- OCYHCCTBJIATH IMO3MTHUBHOC CTPATCIrHYCCKOC

CaMOpa3BUTHIO,|-

YMETh ONEPUPOBATH NOHATHUSIMU: CIIYYaWHBIM ONBIT W

CIy4aifHOe COOBITHE, BEpPOSITHOCTh CIy4alfHOTO COOBITHS,

YMETH
rpauueckux MeTOJOB; MPHUMEHSITh (HOPMYNBI CIOXKEHUS U

BBIYHCIIATH BCPOATHOCTDH C HCIIOJIBb30BaHUCM|

YMHOXKEHHUSI  BEpPOATHOCTEH, KOMOWHATOpHbIE (aKkThl U

dbopMynbl TpU pEIIeHWH 3a7ay; OILEHUBATH BEPOSTHOCTH
peaNbHBIX  COOBITHI;

BCINYMHAaMU,

3HAaKOMCTBO (&) CﬂyqaﬁHBIMH

YMEHUE MPUBOIUTH IPUMEPbHI MPOSBICHUS
3aKOHAa OOJBIIMX YHCET B NPHUPOAHBIX U OOIIECTBEHHBIX|
SIBIICHUSX;

- yM€Tb CBOOOJHO ONEPUPOBATH MOHATUAMMU: CTENEHD C LIETBIM
KOpEHb HaTypaJbHOM CTEIEHH,

[IOKAa3aTCJICM, CTCIICHb (|

palMOHAIBHBIM TOKa3aTelieM, CTENEHb C JIEUCTBUTEIbHBIM|
(BelIeCTBEHHBIM) TIOKa3aTeseM, JiorapudM 4YHUCiIa, CHHYC,
KOCHUHYC U TAaHTE€HC MTPOU3BOJILHOTO YUCIIA;

- YMeTh CBOOOTHO ONIEpUPOBATh MOHATHAMU: TpadukK ¢yHKIINH,

oOpaTtHass (QyHKIOMSA, KoMmOo3ulms (DyHKIWH, JTUHEHHas
dbyHKUsA, KBagpatuuHas (YHKUMS, cTeneHHas (yHKuus c
[eJBIM ~ TIOKa3aTelleM, TPUTOHOMETpuYeckne  (pyHKIum,

oOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIMU, MOKa3aTelbHAs U
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IIOBCACHNUC B PA3JIMUYHBIX CHUTYALHAX, IIPOABIIATDH

TBOPYECTBO U BOOOpakeHue, OBIThH
MHUIIMATUBHBIM.

OBnajieHUe YHUBEPCAIBHBIMHU PETYISTUBHBIMU
MENCTBUSIMHU:

r) IpUHATHE ce0s U APYTUX JIFOICH:

- IPUHUMATh MOTHUBBI U apryMEHThl JPYrux
ITI0/1e TIPY aHAJIM3€ PE3YIbTAaTOB JIEATEIbHOCTH;
- MPU3HABaTh CBOE MPABO U MPABO JAPYrHUX JHOJCH
Ha OIINOKH;

- pa3BUBaTh CHOCOOHOCTh MMOHUMAaTh MHP C

MO3ULMH JPYroro 4esoBeKa

norapudmudeckas (YHKIHH; yMETh rpaduku

(G yHKIUH, BBIMOIHATH IPeoOpa3oBaHusl rpauKoB (yHKIUI;

CTPOUTDH

- yMeThb MWCHOJb30BATh TrpaduKku (QYHKIUN i1 H3y4eHUs
POLECCOB U 3aBUCHUMOCTEH IMpPH PEIICHUH 33734 U3 JPYTHX
y4eOHBIX MPEAMETOB M U3 PEAJbHOM KU3HU; BBIPAXKATH)
(dopmynamMu 3aBUCIMOCTH MEXKAY BETUUHHAMU;

- CBOOOJHO ONEpUPOBATH MOHATHAMH: YETHOCTh (DYHKIIMH,

byHKIUY, byHKIUY,
MOHOTOHHOCTD (DYHKIIMH, SKCTpeMyM () YHKITUU, HAUOOJIbIIICE 1

NEPUOJUYHOCTD OrpaHUYEHHOCTH
HalMeHblllee 3HAaueHUs (YHKIMM Ha HPOMEXYTKE; YMETb
POBOJUTH UCCIEA0BaHUE (PYHKLINY;

- YMEThb HCIOJIb30BaTh CBOMCTBA M Tpaduku (QyHKUMHA A5
pelieHNs] ypaBHEHUI, HEPAaBEHCTB M 3aJad C MapaMeTpamy;
n300pakaTb Ha  KOOPJIMHATHOM

IINTIOCKOCTH  MHOXKCECTBA

[pELICHUI YPABHEHUM, HEPABEHCTB U UX CUCTEM

OK 05 OcyiiecTBisiTh
YCTHYIO U TUCbMEHHYIO
KOMMYHHKAIIMIO Ha
rOCYJIapCTBEHHOM SI3BIKE
Poccuiickon @enepanuu ¢
Y4eTOM OCOOCHHOCTEM
COLMAJIBHOTO U KYJbTYPHOTO
KOHTEKCTa

B o0acTi 3CcT€TUYECKOTO BOCIIUTAHMUS:

- ACTETUYECKOE OTHOLIEHHWE K MHPY, BKIIOYast
ACTETHKY ObITAa, HAYYHOTO U TEXHUYECKOTO
TBOpPYECTBA, CIOPTa, TPyda U OOIIECTBEHHBIX
OTHOIIICHMI;

- CIIOCOOHOCTh BOCIIPUHUMAThH Pa3IMyHbIe BUbI
MCKYCCTBa, TPagULUMU M TBOPYECTBO CBOErO0 M
TPYrUX  HapOJIOB,
BO3/JICHCTBUE UCKYCCTBA;

omymaTrb OSMOLNUOHAIILHOC

- Y6C)KI[CHHOCTB B 3HAYMMOCTH IJId JIMYHOCTU H

- YMETh OTIEPUPOBATH MOHATUSIMHU: CpelHee apuhMETUIECKOE,
MeraHa, HauOoJyiblllee W HAWNMEHbBIIEEe 3HAYEHHUs, pa3Max,
mcniepcus, CTaHJApPTHOE OTKJIOHEHHWE YHCIIOBOTO Habopa;
YMEHUE uH(pOpMaIIHIO,
Mpe/ICTaBICHHYI0O B TaOnWIax, Ha Juarpammax, rpadukax,
OTPaXKarollyl0 CBOWCTBA pEalbHBIX MPOIECCOB U SIBJICHUIA;

HN3BJICKATD, HHTCPIIPECTUPOBATDH

MpeACTaBIATh HH()OPMALIUIO ¢ TTOMOIIBIO TAOJIUIl U AUATPaMM;

HCCJICA0BAaTh CTAaTHUCTHYCECKHUC JaHHBIC, B TOM YHCJIIE (|

NpUMEHEHHEM TIpaHUuecKux METOAOB M  3JIEKTPOHHBIX

CpPEJICTB;
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oOIleCTBa  OTEYECTBEHHOTO W MHUPOBOIO
MCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPaJUIIUAN
1 HapOHOTO TBOPYECTBA,

- TOTOBHOCTh K CaMOBBIPOKCHHIO B pPa3HBIX
BHUJIAaX HCKYCCTBa, CTPEMJICHHE TIPOSBISATH
KauecTBa TBOPUECKOH JIMYHOCTH,

OBnajaeHue YHUBEPCATbHBIMH
KOMM YHUKATUBHBIMU JICUCTBUSIMU:

a) oOIIeHue:

- OCYHICCTBJIAITH KOMMYHHUKAIIUHN BO BCCX C(i)ean

DKU3HU;

- pacno3HaBaTh  HeBepOaJbHBIE  CPEICTBA
OOIIeHUsI, TOHUMATh 3HAYCHHE COIMAIBHBIX
3HAKOB, pacro3HaBaTh MPEINOCHUIKA
KOH(JIUKTHBIX CUTYaIui u CMSTYaTh
KOH(JIUKTBI;

- Pa3BCPHYTO W JIOTUYHO H3JIaraTb CBOIO TOYKY]
S3PCHUA C UCIIOJIBb30BAHHUEM SA3BIKOBBIX CPCACTB

- YMETh OIIEpUPOBATH MOHATUAMU: TOYKA, IIPsAMast, IUNIOCKOCTD,
[IPOCTPAHCTBO, JIBYI'PAHHBIN YIOJ, CKPEIIUBAIOIIMECS IPSIMBIE,
[apaJuIeIbHOCTD U
MJIOCKOCTEH, YroJI MEXIy IPSMBIMHU, YrOJd MEXKIy IPSIMOH H

MEPIEHIUKYISIPHOCTh  HPSAMBIX U]
MJIOCKOCTBIO, YIOJI MEXAY INIOCKOCTSIMH, PACCTOSIHUE OT TOYKH
10 IUIOCKOCTH, PACCTOSTHUE MEXKIY NPSIMBIMH, PACCTOSHUE
MEXY IIJIOCKOCTSAMU;

- YMETh HCIIOJIb30BaTh NPU PEIICHUH 33/1a4 U3Y4YEeHHBIEC (DaKThI
YMEHUE OLIEHUBATh pa3MepPhl

H TCOPCMbBI INIAHUMCTPUHU,

00BEKTOB OKPYXAIOLIEro MUpa

OK 06 IIposBasTh
rpaXKJaHCKO-
NaTPUOTUYECKYIO MMO3ULIUIO,
NIEMOHCTPUPOBATH
OCO3HAHHOE MOBEJICHNE Ha
OCHOBE TPaJAUIIMOHHBIX
00111eYeT0BEYECKUX

- OCO3HaHHWE OOYYaIOIIMMHCS  POCCUNCKOM
pa)KJaHCKOW UJIEHTUYHOCTH;

- LEJICHANIPAaBIICHHOE pa3BUTHUE BHYTPEHHEH
JTYXOBHO-

HPAaBCTBEHHBIX LIEHHOCTEH HAapoJ0B Poccuiickoi

IIO3HUIIMK JIMYHOCTHM Ha  OCHOBC

Denepanyy, HUCTOPUYECKUX W HAIMOHAIBHO-

KYJIbTYPHBIX TpaauLuH, dbopmMHpOBaHuUE

- YMETh ONIEPUPOBATH NOHATUSAMHU: IPSIMOYTOJIbHAS CUCTEMA
KOOPJIUHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE IIPOU3BEACHHE, YTOJ MEXAY BEKTOpaMH, CymMMa
BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YUCIIO; HAXOIUTD C
MOMOIIBIO U3YYEHHBIX POPMYIT KOOPIUHATHI CEPEAUHBI
OTPE3KA, PACCTOAHUE MEXKIY ABYMS TOUKAMH;

-yMeTbh BBIOUPATH MOJIXO AN U3yUYEHHBIA METOJI IJIs1
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LIEHHOCTEH, B TOM YHUCIIE C
y4€TOM FrapMOHM3aLUH
MEKHALIMOHAJIBHBIX U
MEKPEITUTHO3HBIX
OTHOILICHWUM, IPUMEHSTh
CTaHJAPThI
AQHTUKOPPYILIMOHHOTO
[TOBEJICHUS

CUCTEMBI 3HAYMMBIX LIEHHOCTHO-CMBICJIOBBIX
YCTAaHOBOK, AHTUKOPPYMIIMOHHOTO
MUPOBO33pEHUS, IIPaBOCO3HAHMUS,
PKOJIOTMYECKON KYJIBTYPBI, CIIOCOOHOCTH

CTaBUTh LEJIH U CTPOUTH KU3HEHHBIE IJIAHBI;
B yacTu rpak1aHCKOro BOCIIUTAHUS:

- OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX IpaB M
00s13aHHOCTEH, YBa)KEHUE 3aKOHA u
[IPABOIIOPSI/IKA;

- [PUHATHE TPATULHOHHBIX HALMOHAJIBHBIX,
00I11€YeT0OBEYECKUX I'YMaHUCTHYECKUX y
NIEMOKPATUYECKUX IIEHHOCTEH;

- TOTOBHOCTh

MMPOTUBOCTOATH naCO0JIOTHNHN

DKCTPEMHU3Ma,  HAI[MOHAM3Ma, KceHohoouw,

JIMCKPUMHWHAIINH 110 COLIMAJIbHBIM,

[PEIIUTUO3HBIM, pPacoBBIM, HAIMOHAIbHBIM
MpU3HAKAM;

- TOTOBHOCTh BECTHU COBMECTHYIO JIEATEILHOCTD B
MHTEepecax Tpak ITaHCKOTO oOmiecTBa,
Y4aCTBOBATh B caMOoyIpaBJICHUU B
00111e00pa3oBaTeILHON OpraHU3aIli U JETCKO-
IOHOIIICCKUX OpPTraHu3aIlusX;

- YMEHHE B3aUMOJICHCTBOBATH C COIMAIBHBIMHU

MHCTUTYTaMH B COOTBCTCTBUM C HX q)YHKI_[I/IﬂMI/I

peleHus 3a7auu, paclo3HaBaTh MaTeMaTndeckue (hakThbl U
MaTEeMaTUYECKUE MOJIENIH B MPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B ICKYCCTBE; YMEHHE PUBOJIUTH IIPUMEPHI
MaTEMAaTUYECKUX OTKPBITHM POCCUNCKOW U MUPOBOM
MaTEMaTHYECKOW HAYKHU.

- YMETb OIEpUPOBATh IOHATHUAMU: CIy4alHBIA ONBIT W

CllydaifHO€ COOBITHE, BEPOSITHOCTh CIY4alHOTO COOBITHS;

YMETh
rpaguueckux MeTOJ0B; MPUMEHSITh (HOPMYNBI CIOXKEHUS U

BBIYHCIIATD BCPOATHOCTD C HCIIOJIB30BaHUCM|

YMHOXKEHUSI  BEpPOATHOCTEH, KOMOMHATOpHbIE (aKThl U

dbopMynbl TIpHU pEUIEHWH 3aJlay; OIIGHUBATh BEPOSATHOCTH
COOBITHI;  3HAaKOMCTBO  CO

PCATbHBIX CHy‘Iaf/'IHBIMI/I

BEJINYMHAMM; YMEHHUE NPUBOAUTH IIPUMEPBI IPOSBIICHUS
3aKOHA OOJBIIMX YHCET B MPUPOAHBIX M OOIIECTBEHHBIX|

SIBJICHUAX

1 HA3HAYCHHUECM
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- TOTOBHOCTb K I'yMaHUTapHOW U BOJIOHTEPCKOMN
NEATEIbHOCTH;

[MaTPUOTUYECKOTO BOCTIMTAHUS:

- chOPMUPOBAHHOCTh POCCUNCKON Tpa)KAaHCKOH
WICHTUYHOCTH, IaTPUOTU3MA, YBAKEHUA K
CBOEMY HApoAy, 4YyBCTBA OTBETCTBEHHOCTH
nepen PonuHON, ropaocTu 3a CBOM Kpaid, CBOXO
PonuHy, CBOW S3BIK M KYJIbTYpy, IHPOLLIOE U
HACTOSIIIEE  MHOIOHAIIMOHAJIBHOIO  HAapoJa
Poccuu;

- LIEHHOCTHOE OTHOIICHHE K TIOCYAAPCTBEHHBIM
CUMBOJIaM, HMCTOPUYECKOMY W IPUPOJHOMY)
HACJIEQUI0, IMaMIATHUKAM, TPAaJUuLHAsIM HapOJIOB
Poccun, poctmxenusm Poccum B Hayke,
MCKYCCTBE, CIIOPTE, TEXHOJIOTHUIX U TPYLE;

- uaeiiHas  yOeXJEHHOCTb, TOTOBHOCTh K
CIIY>KEHUIO u 3alIATE OreuecTBa,
OTBETCTBEHHOCTh 32 €T0 CYIH0Y;

OCBOEHHBIE OOYYAIOLUIUMUCS MEXKIPEAMETHBIE
[OHATHSA M YHUBEpCaJbHblE y4eOHble AEUCTBUSA
(perysisiTUBHEIE, IIO3HABATEIIbHBIE,
KOMM YHUKATUBHBIE);

- CIOCOOHOCTP ~ MX  HCHOJB30BaHUS B
[MO3HABATEIBHOM M  COLMAJIBHOW  IPAKTHKE,
TOTOBHOCTD K CaMOCTOSITEIIBHOMY|
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[IAHUPOBAHUIO U  OCYILIECTBICHUIO y4eOHOMU

JIEATCIIBHOCTU, OopraHu3alnn yqe6H0r0

COTpYAHMYECTBA Cc NeJaroru4ecKUMy
pabOTHUKAMH U CBEPCTHUKAMM, K Y4YacTHIO B
[OCTPOEHUM WHAWBUAYAJIBHON 00pa3oBaTEIbHON
TPACKTOPUU;

- OBJIaJICHHE HAaBbIKaMH y4eOHO-
MCCJIEI0BATENBCKOM, TPOEKTHOU U COLMAIIBHOU

JCATCIIBHOCTHU

OK 07 ConelicTBOBaThH
COXPaHEHHIO OKPYKaroIIeH
Cpellbl, pecypcocOepeKeHHUIO,
[PUMEHSThH 3HaHUS 00
M3MEHEHUH KJ1Mara,
[IPUHIUIIBI OEPEAKITUBOTO
MPOU3BOACTBA, YHHEKTUBHO
NIEHCTBOBATH B
Ype3BbIYAMHBIX CUTYAIIUSIX

- HE MPUHUMATH JIEHCTBUSA, MPUHOCSIINUE BpE/y
OKpY>Karolle cpee;
YMETh MPOTHO3UPOBATH HEOIAroNpHUsATHbIC

PKOJIOTHUYECKHEC MOCJICICTBHS
[PEIIPUHUMAEMBIX JEHUCTBUM, MPEIOTBpAIIaTh

1X;

pacIuupuTh OTIBIT JeSITETbHOCTH
HKOJIOTUYECKOI HAIIPaBIEHHOCTH;

- pa3pabarbIBaTh IUIAH PEIIEHUS MPOOJIEMBbI C
Y4ETOM aHajn3a HUMEIOUIMXCS MaTepHaJbHBIX U
HEeMaTepUAIbHBIX PECYPCOB;

OCYHICCTBIIATH

IIeJICHATIPABIICHHBI  TTOMCK|
MepeHoca CpelNCcTB M CIOCOOOB JICHCTBUSL B
Mpo¢eCCHOHATLHYIO CPEY;

- yMETh NMEPEHOCUTH 3HAHUS B IO3HABATCIIHHYIO
1 TIPAKTHUYECKYIO0 00JIaCTH KU3HEICATEIIbHOCTH;

- YMETh OINEPUPOBATh MOHATUSAMH: (DYHKIHS, HENpepbIBHAS
byHKIIHS,
WHTETPAI;
(G YHKIUH, UCTIONB3YS CIPABOYHBIC MaTCPHUAJIbI, UCCIICI0BATh B

NpOM3BOJIHASA, TEepBOOOpa3Hasi, OMPECICHHbIN

YMCTb HAXOJUTH IMPOU3BOAHBIC JJICMCHTAPHBIX

NpOCTEHIINX CaydasX (YHKUMH HA MOHOTOHHOCTb, HAXOIUTh
HauOOJbIIME M HAaWMEHbIIME 3HA4YeHUs (QYHKUUH; CTPOUTH

rpaduku c
MaTeMAaTUYECKOr0 aHalIu3a; NPUMEHSATh MPOU3BOJIHYIO IPH

MHOI'O4JICHOB HCIIOJIB30BaHUCM arrmapara

pelleHnH  3aJad  Ha  JIBW)KCHME, pellaTh  [PaKTUKO-
OPUEHTHPOBAHHbBIE 3a/a4d Ha HauOOJbIIME W HaMMEHbIINE
3HAYCHMSI, HA HAXOXKJCHHUE ITyTH, CKOPOCTH U YCKOPEHMUS;

- YMETh OIIEPUPOBATh MOHITUAMMU: ABM)KEHUE B IIPOCTPAHCTBE,
10/100HbIE (PUT'YPBI B IPOCTPAHCTBE; UCIOIb30BAaTh OTHOIIEHUE
IoU[aed MOBEPXHOCTE W 00BEMOB MOAOOHBIX (QUIYp HpPH
[peLICHUH 3a/1a4;

- YMCTb BBIYUCIIATH I'COMETPUUCCKUEC BCIIMYHHDBI (IU'H/IHa, yroui,
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- IIpeIaraTb HOBBIE ITPOEKTHI, OLIEHUBATH UJIEH C
[MO3ULIUU HOBH3HBI, OPUTHHAJIBLHOCTH,
[MPAKTUYECKON 3HAUMMOCTH;

- JIaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCHUThb
KOPPEKTUBBI B JICSITEIBbHOCTb,  OLICHUBAaTh

COOTBCTCTBHC PC3YJILTATOB LC/ISIM

Iomaab, OO0bEM, ILJIOMIAAbL
n3ydeHHbIE (OPMYIIBI K METOIbI

MOBEPXHOCTH),

HCIIOJIb3Y
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1.4  PexomeHayemMoe KOJMYECTBO 4YACOB HA OCBOeHHE MNPHMEPHOM
NMporpaMMsbl y4eOHOH TUCIUTIIHHBI:
MaKCUMalbHON y4deOHOW Harpy3ku oOygatomerocss 340 dacoB, B TOM 4YHCIE:
00s13aTeIIbHON ayTUTOPHOU yueOHOM Harpy3ku obydaromierocs: 340 gacos.



2.CTPYKTYPA Y COJIEPAXKAHUE YUEBHOM TUCIUILINHBI

2.1. O0beM yueOHOI TUCHMIIMHBI M BH/IbI Y4eOHOH padoThI

Bup yueOHo# paGoThI Oobvem ¢
yacax*

O0bem 00pa3zoBaTeIbHOM NPOrpaMMbl M CHMIINHBI 340

B T.4.

OcHoBHoOE coiep:kaHne 278

BT. U..

TEOpETHUYECKOe 00ydeHue 220

MPAKTHYECKUE 3aHATHUS 58

IIpodeccnonabHO-OPUEHTHPOBAHHOE CO/leP:KAHME (CoAepKaHue 56

NMPUKJIAJTHOT0 MOYJIA)

BT. U..

TEOpETHUECKOe 00ydIeHne 4

MPaAKTUYECKUE 3aHATHUS 52

NHauBuayabHBIH POEKT (0a/em)™™

IMpomexyTouHas aTTecTanus (IK3aMeH) 6
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2.2. TemaTHyecKui MJjIaH

yeoHol aucnumannbl O0/1.07 «MaTtemaTuka

KoaudecTBo 4acosB

1 xypc 2 Kypce Bcero B Tom
Kou. Ko 4acos yuciie
yacoB | J/3 | m/3 | ¢/p | wacoB | a/3 | n/3 | ¢/p ayauT
aya aya
Paspnea 1. IloBTOpenne kypca MaTeMaTHKH
. 20 2 20 20
OCHOBHOM IIKOJIbI
Tema 1.1 Lenp u 3ajaun MaTeMaTUK Npu 5 5 5
OCBOEHMH CIIELUATIbHOCTU
Tema 1.2 Yucna u Beruncienus. BeipaxkeHus u ’ ) )
npeoOpa3oBaHUs
Tema 1.3. 'eoMeTpust Ha TIOCKOCTH 2 2 2
Tewma 1.4 IlporieHTHBIC BEIYUCICHUS 4 4 4
Tema 1.5 YpaBHEeHUS U HEpaBEHCTBA 2 2 2
Tema 1.6 Cuctembl ypaBHEHU 1 HEPABEHCTB 6 6 6
Tewma 1.7 BxogHO#M KOHTPOJIB 2 2 2 2
Pa3nen 2 IlIpsimMble U MJI0CKOCTH B
20 20 20
NPOCTPAaHCTBE
Tema 2.1.
OCHOBHBIE MTOHATHUS CTEPEOMETPHUH. 2 2 2
Pacnonoxxenue npsaMbIX U INIOCKOCTEN
Tema 2.2. IlapanienbHOCTh OPSMBIX, TIPSIMOU U 6 6 6
IJIOCKOCTH, IIJIOCKOCTEMN
Tewma 2.3. [lepneHIUKyIAPHOCTD NPSMBIX, 5 5
NPSIMON M TIOCKOCTH, TNIOCKOCTEN 2
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Tema 2.4. Teopema 0 TpeX NMEPIEHINKYIIAPAX 4 4 4
Tema 2.5. [TapannenbHble, NEpIEHAUKYISPHbIC, 4 4 4
CKpELIMBAIOLIUECS MPSAMbIE
Tewma 2.6.
Pemenne 3anay. [Ipsimbie 1 MIIOCKOCTH B 2 2 2
IPOCTPAHCTBE
Pasnen 3. KoopanHaTel 1 BeKTOPbI 16 16 16
Tema 3.1 JlekapTOBBI KOOPAWHATHI B
pocTpaHcTBe. PaccTossHue Mexay AByMsI 4 4 4
Toukamu. KoopanHatel cepeiHbl OTpe3Ka
Tema 3.2 BekTopsl B IpOCTPaHCTBE. YTOJI MEXKIY
BekTOpaMu. CKaJISIpHOE TPOU3BEICHHE BEKTOPOB ° 0 0
Tewma 3.3 IIpakTuKO-OpUEHTUPOBAHHBIC 3a/1aU1 4 A A
Ha KOOPJMHATHOW MIOCKOCTH
Tema 3.4 Pemenue 3agad. Koopaunatel u 5 5 )
BEKTOPbI
Paszpnen 4. OCHOBBI TPMTOHOMETPHUH.

40 40 40
Tpuronomerpuuyeckue pyHKIUHUA
Tema 4.1 Tpuronomerpuueckue ¢yHKIIHH
MIPOU3BOJIBHOIO YyIUIa, ynciia. Paguannas n 4 4 4
rpaaycHas Mepa yria
Tema 4.2 OcHOBHbIE TPUTOHOMETPUUECKHUE 4 A 4
ToxaecTBa. DOpPMYIIbl TPUBEICHUS
Tema 4.3 Cunyc, KOCUHHYC, TAHT€HC CYMMBI U 3 g 3

Pa3HOCTH JABYX YIJIOB
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Cunyc 1 KOcHHYC IBOWHOIO yriia. Popmyiibl

IMOJIOBUHHOTO YyIJia

Tema 4.4 ®yukuuu, ux cBoiicrsa. CriocoObl

3amaHus QyHKIUH 2 2 2
Tema 4.5 Tpuronomerpudeckue QyHKIIUU, UX ’ ’ ’
CBOICTBa U TpaduKu

Tema 4.6 I[IpeoOpazoBanue rpagukos 5 ) )
TPUTOHOMETPUUYECKHUX (PYHKITHI

Tema 4.7 Onucanue Npou3BOJACTBEHHBIX 4 4 4
MPOIIECCOB C TOMOIIBIO TpaUKOB P yHKITHIA

Tema 4.8 OOparHbIE TPUTOHOMETPUUECKHE ) ’ )
byHKIUHA

Tema 4.9 TpuroHomeTpudeckue ypaBHEHUS U 8 g 8
HEpaBEHCTBA

Tema 4.10 Cuctembl TPUTOHOMETPUUECKUX 5 5 )
YpaBHEHUN

Tema 4.11 Pemenwne 3amad. OCHOBEI

TpUroHOMeTpuu. TpuronomeTpuueckue GyHKIUN 2 2 2
Pasnen 5. KommiekcHble ynciia 8 8 8
Tema 5.1 KomrmuiekcHble uncia

Tewma 5.2 [IpuMeHeHHE KOMITJIEKCHBIX YUCE 4 4 4
Paznen 6. IlpousBonnasi GpyHkuum, ee 40 40 20
NpUMeHeHHne

Tema 6.1 IlonsiTue npousBoaHONH. DOPMYIIBI U ” ” )

npaBuia 1 epeHInpoBaHUs
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Tema 6.2 IlpousBomHbIE CyMMBI, Pa3HOCTH

6 6 6
MPOU3BEICHHUS, YACTHOTO
Tema 6.3 [Ipon3BOgHBIE TPUTOHOMETPUYECKUX 6 6 6
¢ynkuuit. [Ipon3BoaHas clnoxxHON QyHKITUH
Tema 6.4 [loHaTHe 0 HENPEPHIBHOCTHU () YHKITUU.
Meton UHTEPBAJIOB ° 0 °
Tema 6.5 I'eomeTpuueckuii 1 GU3NIECKUN CMBICIT 4 A 4
IPOU3BOIHOM
Tema 6.6 ®uznyeckuii CMbICII MPOX3BOJIHOM B ) ) ) )
npodecCHOHaTBHBIX 3aa9ax
Tema 6.7 MOHOTOHHOCTD PYHKIMH. TOUKH 4 A 4
JKCTpEMyMa
Tema 6.8 UccnenoBanne GpyHKINN U TOCTPOCHHE 4 A 4
rpadukoB
Tema 6.9 Haubosnbiiee u HaMeHbIlIee 3HAYCHUS
PR 2 2 2
Tema 6.10 HaxoxneHne onTUMaILHOTO
pe3yabpTara ¢ MOMOIIBIO MPOU3BOIHOM B 2 2 2
MPAKTUYECKUX 3a/1a4ax
Tema 6.11 Pemenue 3amau. [IponsBonas 5 5 5 6
byHKIINH, €€ TPUMEHEHUE
Pa3znen 7. MHOTOrpaHHHMKHM U TeJia BPAIlCHUS 46 16 46 46
Tema 7.1 Bepuunsl, peOpa, rpanu 5 5 5
MHOTOTpaHHUKA
Tema 7.2 Ilpusma, ee cocTaBisolIe, CCUCHHE. 2 2 2
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[Ipssmas u npaBuIbHAS IPU3MBI

Tema 7.3 ITapannenenunen, kyo. Ceuenue xyOa,

napajuicjacnuicaa

Tema 7.4 Ilupamuja, ee COCTaBISAIONIUE, CEUCHHUE.

[IpaBunbHas nupamuga. Y ceuyeHHas upamMuia

Tema 7.5 bokoBas n 1onHas IOBEPXHOCTh

IMPU3MBI, ITINPAMHUbI

Tema 7.6 Cummetpust B KyOe, mapajuienenunese,

MpU3Me, TupamMue

Tewma 7.7 [Ipumepsl cumMeTpuii B mpodeccun

Tewma 7.8 IlpaBuiibHbIE MHOTOTPAHHHUKH, UX

CBOIICTBA

Tema 7.9 Hununap, ero coctapisitomue. CeueHue

ATHHIpA

Tema 7.10 Konyc, ero cocraBmustomue. CeueHue

KOHYca

Tema 7.11 Yceuennslit konyc. CeueHue

YCEUYEeHHOT0 KOHYyca

Tema 7.12 ap u chepa, ux ceueHus

Tema 7.13 IHousitue 00 00beme Tema. OTHOLIEHUE

00BEMOB TTOJOOHBIX TE

Tema 7.14 OO6beMBI U IUIONIAAN TTOBEPXHOCTEN

TCJI

Tema 7.15 KomOMHaIMyM MHOTOTPAaHHUKOB U TEJ

BpaIlECHUS
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Tema 7.16 'eomeTprueckre KOMOUHALIUKA HA

4 4

MPaKTUKE
Tema 7.17 Pemenue 3amay. MHOrorpaHHUKM U ’ ’
TeJa BpallEeHUs
Pa3znea 8. IlepBooOpa3znast pyHkumu, ee 9 14 14
NpUMeHeHHne
Tewma 8.1 [lepBooOpaznas pynkuuu. [IpaBuna 5 5
HaXO0XJACHUSI IEpBOOOPa3HBIX
Tema 8.2 Ilnomaas KpUBOJIMHEWMHOM Tpaneuu. ) )
®opmyna Hetorona — Jleitbnuma
Tema 8.3 HeomnpeneneHHbIN U ONPEACICHHbBIN L 5 5
UHTETPaIbl
Tema 8.4 Ilonsitue 06 onpeaeIeHHOM HHTETpaje 5 5 5
Kak IUIOIA I KPUBOJIMHEMHON Tparenuu
Tema 8.5 OnpeneneHHbll HHTErpaj B KU3HU 4 4 4
Tema 8.6 Pemenue 3amau. IlepBooOpazHas 5 5 5
GyHKIMY, €€ IPUMEHEHUE
Paznen 9. Crenenu u kopHu. CTeneHHas

18 18 18
byuxkuus
Tema 9.1 Crenennas pyHKIus, €€ CBOWCTBA 4 4 4
Tewma 9.2 [IpeoOpa3oBaHre BeIpaKEHUM C 4 4 4
KOPHSIMH N-Oi CTENIEHU
Tema 9.3 CBoiicTBa CTENEHU C PAalMOHATILHBIM U 5 5 5
NeNCTBUTENBHBIM MTOKA3aTEISIMU
Tema 9.4 Pemienue nppaumoHalIbHBIX YPaBHEHHM 6 6 6
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Y HEPAaBEHCTB

Tema 9.5 Crenenu u kopuu. CreneHHas (yHKIIASA 2 2 2
Pasnea 10. Iloka3aTeabHast QyHKIUA 18 10 18 18
Tema 10.1 ITokazaTenbHas QyHKIMS, €€ CBONCTBA 4 4 4
Tema 10.2 Pemenue noka3areyibHbIX YPAaBHEHUMN U 3 g 3 3
HEpaBEHCTB

Tema 10.3 Cucremspl noKa3aTenbHbIX YPaBHEHHUI 4 4 4
Tema 10.4 Pemrenue 3amau. [Tokasarenpuas 5 5 5 )
byHKIUS

Paszpnea 11. Jlorapugmsl.

Jlorapupmuueckas (l);)Hqu)Il/lﬂ 30 4 30 30
Tema 11.1 Jlorapudm uncna. JlecaTuaHbIi 1 4 4 4
HATYpaJbHBINA JTOTapUPMBI, YUCIIO €

Tewma 11.2 CpoiicTBa gorapudmon. Oneparus 6 6 6
JorapuMUPOBAHUS

Tema 11.3 Jlorapudmudeckas QyHKIMS, €€ 4 4 4
CBOICTBA

Tema 11.4 Pemenue norapuMudecKkux 3 3 3
YPaBHEHUN U HEPABEHCTB

Tema 11.5 Cucrems! torapuMuuecKux 5 5 5
ypaBHEHHI

Tema 11.6 Jlorapudmsl B Ipupoie U TEXHUKE 4 4 4 4
Tewma 11.7 Pemenue 3agau. Jlorapudmei. ) ) )
Jlorapudmuueckasi ¢ yHKIUS

Pa3znen 12. MHo:kecTBa. DJIeMEHTbI TeOPUH 10 8 10 10

38



rpagos

Tema 12.1 Muoxectsa 2
Tewma 12.2 Onepanuu ¢ MHOXKECTBaMHU 2 2
Tema 12.3 I'padbr 4 4
Tema 12.4 Pemenue 3amau. MuoxxectBa, ['padst u 5 ) 5 )
WX IPUMEHEHUE
Paznen 13. DiieMeHTHI KOMOMHATOPUKH,

. 26 10 26 26
CTATHCTHKH M TCOPUH BEPOATHOCTE
Tema 13.1 OcHOBHBIE TOHSATUS KOMOMHATOPHUKH 4 4 4
Tema 13.2 CoObiTHE, BEPOATHOCTH COOBITHS. 4 A 4
CrnoxxeHre 1 YMHOXKEHHE BEPOSTHOCTEH
Tema 13.3 BeposarnocTts B mpodeccnoHaIbHBIX 4 4 A 4
3ajayax
Tema 13.4 JluckpetHas ciiydaiiHasi BeJIMUUHA, 4 4 4
3aKOH €€ paclpeesIeHUs
Tema 13.5 3amaun MaTeMaTHYECKOM CTATUCTUKHA 4 4 4
Tema 13.6 CocraBiienue TabIUIl U JUarpaMm Ha 4 4 4 4
MIPAKTUKE
Tema 13.7 Pemenue 3agau. 1eMeHTHI
KOMOMHATOPUKHU, CTATUCTUKU U TEOPUU 2 2 2 2
BEPOSITHOCTEU
Pa3gen 14. YpaBHeHus 1 HepaBeHCTBA 28 28 28
Tema 14.1 PaBHOCWIBHOCTH YPABHEHUN U 4 A 4
HepaBeHCTB. OO0I1I1e METOIbl PEeIICHHUS
Tema 14.2 I'paduueckuii METO pelieHus 4 4 4
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YPaBHEHUW, HEPABEHCTB
Tema 14.3 VYpaBHeHUs 1 HEPABEHCTBA C MOTYJIEM 4 4 4
Tema 14.4 YpaBHeHUs 1 HEPABEHCTBA C 6 5 6
napameTpamu
Tema 14.5 CocraiieHue U pelieHue
poecCHOHATBHBIX 3319 C TIOMOIIBIO 8 8 8
yYpaBHEHUM
Tema 14.6 Pemenue 3anau. YpaBHEHUS U ) ) )
HEpaBEHCTBA
IIpome:xkyTouHas atTectamus (JK3aMeH) 6 6 6
Hroro | 195 36 145 38 340 340
2.3 Conepxanue yueoHoii mucunminnasl O01.07 «MaTtemaTuka
HaumenoBaHue pa3aesioB u Conepxanue y4eOHOro MaTepuaJia, JiadopaTopHbie padoThl U O0bem YpoBenb
TeM NpaKkTHYecKHe 3aHATHS, CAMOCTONATE/IbHASI Pad0oTa 00y4ar0 IHXCSI 4acoB OCBOCHMS
1 2 3 4
Pa3znes 1. IloBTOpeHne Kypca MaTeMATHKH OCHOBHOM HIKOJIbI 20 1-3
Tema 1.1 Lenp u 3anaun Conep:kanue y4eOHOTo MaTepuaJa 2
MaTEMaTUKH IIPY OCBOCHMH  |ba30Bble 3HAHUA U YMEHHUS 110 MaTeMaTHKe B MpodecCuOHaNbHOU U B
CHEeIUaNTbHOCTH [HOBCETHEBHOW JIESITETbHOCTH.
KoMOuHUpOBaHHOE 3aHATHE
Tema 1.2 Yucna u Copep:xanue yueOHOro MaTepuaJia 2

BBIYHCJICHH. BBIpa)KCHI/IH u

I[eﬁCTBHH Ha/ ITIOJIOKUTCIIbHBIMA U OTPULIATCIIbHBIMUA YU CJIaMU,
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peoOpa3oBaHus

OOBIKHOBEHHBIMHA H ACCATHYHBIMU I[p06$IMI/I.

JleiicTBUs cO cTeneHsIMHU, (POPMYIIbI COKPAIEHHOTO YMHOKEHHUS.

KoMOuHupOBaHHOE 3aHATHE

Tema 1.3. 'eomeTpust Ha IIpodeccuoHATIBLHO-OPUEHTHPOBAHHOE COJlepPKaHue (CoaepIKaHue 2
MJIOCKOCTH NPUKJIATHOT0 MOAYJIS)
Bupl II0CKUX (PUTYp U UX TJIOMIA/Ib.
[IpakTHKO-OpUEHTUPOBAHHBIE 33]Ja4H B KypCe FT€OMETPHUH Ha MIOCKOCTU
[IpakTueckoe 3aHsATHE
Tema 1.4 IlpoueHTHBIE Conep:kanue y4eOHOro MmaTepuaJa 4
BBIYKCIICHUS [IpocTbie MPOLEHTHI, pa3Hble CIIOCOOBI UX BbIYUCIHEHUS. CIOXKHBIE TPOLIEHTHI
[IpakTHueckoe 3aHsITHE
Tema 1.5 YpaBHenus u Conepxxanue y4eOHOro MaTepuaJia 2
HEpaBEeHCTBA JluneitHble, KBaipaTHbIE, APOOHO-IMHEWHbBIEC YPaBHEHUS U HEPABEHCTBA
[IpakT4eckoe 3aHATHE
Tema 1.6 Cuctemsl ypaBHeHUH|ColepkaHue y4eOHOTro MaTepuaJjia 6
1 HCPABEHCTB CriocoObl perieHus: CUCTeM JIMHEHHBIX ypaBHeHul. [ToHsTus: matpuna 2x2 u
3x3, onpenenutens MmaTpulbl. Meton ['aycca. CucteMbl HETMHEHHBIX
ypaBHeHMI. CUCTEMBI HEPABEHCTB
KoMOuHupoBaHHoe 3aHsTHE
Tema 1.7 BxogHoli koHTpoabs |[CoaeprkaHue y4eOHOro MaTepuaJia 2
Brruncnenus u npeoOpa3zoBaHusi. Y paBHEHUs U HEpaBEHCTBA. ['eomeTpus Ha
[JI0OCKOCTH
KonTposnbHas padora
Pasnen 2 IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE 20 1-3
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Tema 2.1. OCHOBHBIE TOHATHUS
cTtepeoMmeTpur. Pactonoxenue

MPSMBIX U IUIOCKOCTEN

Copep:xanue yueOHOro MaTepuaJia

[Ipenmer crepeomeTpuu. OCHOBHBIE TOHATHUS (TOUKa, MPsMas, TNIOCKOCTD,
rpocTpancTBO). OCHOBHBIE aKCHOMBI cTepeomeTpuu. [lepecekaroiuecs,
MapajyIeIbHbIE U CKpEIIUBaOIIMecs npsiMble. [Ipu3Hak u CBOMCTBO

CKpeIMBarouuxcst npsMbIX. OCHOBHBIE MPOCTPAHCTBEHHBIE (PUTYPHI.

KoMOMHMpOBaHHOE 3aHSATHE

Tema 2.2. TlapamiensHOCTh
MPSMBIX, IPSIMOU U

IIJIOCKOCTH, IUIOCKOCTEH

Conepxxanue y4eOHOro MaTepuaJia

[TapannenbHbIie psiMast U TwIockocTh. Onpeaenenue. [Ipusznak. CoiicTBa (¢
nokazarenbcTBOM). [lapannenshsie mockoctu. Onpenenenue. I[Tpu3Hak.
CBoiicTBa (C J0Ka3aTenbCcTBOM). TeTpadap u ero 3naeMeHThl. [lapannenenumnen u
ero anemMeHThl. CBOMCTBA MPOTHUBOIIOJIOKHBIX TPAaHEN U JUAroHaIeH

[apajlyICJICIIUIICaA. HOCTpOGHI/Ie ceueHuil. Pemenue 3amau.

KoMOuHupOBaHHOE 3aHATHE

Tema 2.3.
[ leprieHIUKYASAPHOCTh
MPSAMBIX, IPSIMOU U

IMIOCKOCTH, TNIOCKOCTEH

Copep:xanue yueOHOro MaTepuaJia

[lepnenaukynsapHsie npsmsble. [Tapannensable npsMble, NEPIEHIUKYIIPHBIE K
MJI0CKOCTH. IIpu3HaK nepneHuKyIsipHOCTH NPSAMOU U INIOCKOCTH.
JlokazarenscTBO. [lepnenaqukynsap n HakioHHas. [lepnenaukyspHsie
[JIOCKOCTH. [ IpU3HaK neprneHauKyIapHOCTH IIIOCKOCTEN. J{0Ka3aTenbCTBO.

Paccrosinus B IIPpOCTPAaHCTBC

KoMOuHUpOBaHHOE 3aHATHE

Tema 2.4. Teopema o Tpex

MepHeHAuKYIsIpax

Copep:xxanue yueOHOro MaTepuaJia

Teopema o0 Tpex nepneHauKynspax. JlokasarenbCcTBo. YTros Mexay npsmMou u

IJIOCKOCTBIO. YTOJI MEXAY IUIOCKOCTSIMU

KoMOuHupoBaHHoe 3aHsATHE

Tema 2.5. [TapamenbHble,

IIpodeccHoOHATILHO-OPHEHTHPOBAHHOE COIepP KaHue (CoaepKaHue
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[EPIICHINKYIISIPHBIE,

CKPCIIUBAIOIIUECS ITPAMBIC

NMPUKJIATHOTO MOTYJIs)

AKCHUOMBI cTepeoMeTpun. [lepneHIuKyIsIpHOCTh IPSIMOIl M TUIOCKOCTH,
MapajijIeIbHOCTh ABYX NPSAMBIX, IEPIEHAUKYISIPHBIX IIOCKOCTH,

MEePIEHAUKYISAPHOCTD MIIOCKOCTEN

[IpakTueckoe 3aHsATHE

Tema 2.6. Conep:kanmne y4eOHOro MmaTepuaJa 2
Pemenue 3anau. [Ipsmeie 1 |[PacnionoskeHne MPSAMBIX U TUIOCKOCTEH B pocTpaHcTBe. [lepneHauKymsipHOCTh
MJIOCKOCTH B IIPOCTPAHCTBE |1 MAPAIEIbHOCTD NMPSAMBIX U TI0cKocTel. CKpelMBaroumecs npsimbie

KonTposbHas pabora
Pa3znesn 3. KoopanHaThl U BEKTOPbI 16 1-3
Tema 3.1 JlekapToBBI Copep:xanue yueOHOro MaTepuaJia 4
KOOpPJIMHATEI B IPOCTPAHCTBE. |/[ekapTOBBI KOOPAMHATHI B MpocTpaHcTie. IIpocTeiimme 3axaun B
Paccrosaue mexay AByms KoopauHaTax. PaccTosiHue Mexy IByMsi TOUKaMH, KOOPAUHATHI CEPEIUHbI
roukamu. KoopauHartsl OTpe3Ka
CepeIMHbI OTPE3Ka KomOuHupoBaHHOe 3aHATHE
Tema 3.2 BexTopsl B Cojnepxkanue yueOHOTO MaTepuana 6
[IPOCTPAHCTBE. YIoa MexXAYy |BekTopsl B mpocTpaHcTBe. ClIOKEHUE U BEIUNTAHHE BEKTOPOB. Y MHOKCHHE
BekTOpamu. CkaisipHOE BEeKTOpa Ha yucio. KomiutanapHele BEKTOpbl. CKaJlsIpHOE POU3BEIECHNE
MIPOU3BEECHUE BEKTOPOB BEKTOPOB. Pa3iokeHue BeKTopa 1o TpeM HEKOMIUIaHAPHBIM BEKTOPaM.

KoopnuHaTel BEKTOpa, CKaIsIpHOE IPOU3BEICHNE BEKTOPOB B KOOPAMHATAX,

YTOJI MEXAY BEKTOPAMH, YIOJl MEXYy MPSIMOM U MIIOCKOCTBIO, YTOJI MEXIY

[JIOCKOCTSIMU. Y paBHEHUE IUIOCKOCTH. [ '€OMETpUYECKUI CMBICI ONIPEAESITUTENS

2x2

KoMOuHupoBaHHOE 3aHsATHE
Tema 3.3 IlpakTuko- IIpogeccHoHAIBLHO-OPHEHTHPOBAHHOE CO/lep KaHMe (CoaepKaHue 4
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OPMCHTUPOBAHHBIC 3a/1a4YH HA

KOOp,Z[I/IHaTHOf/i IIJIOCKOCTH

NMPUKJIATHOTO MOTYJIs)

KOOp,Z[I/IHaTHaH IUIOCKOCTh. BeIuncieHue paCCTOHHI/Ifl U IJIOIIAJICH Ha

mi1ockocTH. KommuecTBEHHBIE pacuCThI

[IpakTHueckoe 3aHATHE

Tema 3.4 Peuienue 3aaad. Copep:xanue yueOHOro MaTepuaJia 2
KoopanHaTel 1 BEKTOPBI JlekapTOBBI KOOPAUHATHI B IPOCTPAHCTBE. BEKTOPHI B IPOCTPAHCTBE.
Cno’xeHHe U BBIYMTAHHUE BEKTOPOB. Y MHOKEHHE BEKTOpPA HA YUCIIO.
Kommuianapusie BekTopsl. CKansipHOE POU3BEACHUE BEKTOPOB. Paznoxkenue
BEKTOpA 10 TPEM HEKOMILIaHAPHBIM BekTopaM. [IpocTeiiue 3agaumn B
KoopauHaTax. KoopimHaTel BEKTOpa, pacCTOSIHUE MEKY TOUKaMH,
KOOpPJIMHATBI CEPEUHBI OTPE3Ka, CKAJIIPHOE MPOU3BEIEHNE BEKTOPOB B
KOOpPJMHATAX, YTOJ MEXAY BEKTOPAMH, YIOJl MEKy IPSAMON U INTIOCKOCTHIO,
YTOJI MEXY INTIOCKOCTAMU
KoHnTtponbHas pabota
Pa3znen 4. OcHoBbI TpUronomMerTpun. TpuroHomerpuyeckue (PyHKIUH 40 1-3
Tema 4.1 Conep:kanmne y4eOHOro MmaTepuaJa 4
Tpuronomerpuueckue Panuannas mepa yria. [IoBOpoT ToOUukHM BOKpYT Hayana KOOpAUHaT.
(b yHKIIUY TIPOU3BOJILHOTO OrnpeneneHue CUHyca, KOCUHYCa, TAHI€HCA M KOTAaHTeHCa. 3HaKU CHHYCA,
yria, yucna. Paguannas u KOCHHYCA, TAHT'€HCAa U KOTAHT'€HCAa 110 YE€TBEPTSIM. 3aBUCUMOCTb MEX]Y
rpajaycHas Mepa yria CUHYCOM, KOCUHYCOM, TAHT€HCOM U KOTAaHI'€HCOM OJHOI'0 U TOTO K€ yrjia
KoMOuHupoBaHHoe 3aHsTHE
Tema 4.2 OcHOBHbIE Coneprxanue y4eOHOro MaTepuasia 4

TPUTOHOMETPHUYECKHUE
ToXxAecTBa. POpMYIIbI

IMIPUBCACHUA

Tpuronomerpuueckue ToxaecTsa. CHHYC, KOCUHYC, TAHT€HC M KOTAHT€HC

YTJIOB 0. U - o.. DOpPMYIIbI IPUBEICHUS

KoMmOMHMpOBaHHOE 3aHSATHE
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Tema 4.3 Cunyc, KOCUHYC,

TaHT€HC CYMMBI M pa3HOCTH
IIBYX YIJIOB

CuHYC U KOCUHYC JIBOWHOTO

yriia. @opMysbl TOJTOBUHHOTO

yria

Copep:xanue yueOHOro MaTepuaJia

CymMa ¥ pa3HocTh cuHycoB. CymMMa U pasHOCTb KOCHHYCOB. CMHYC M KOCUHYC
NMBOWHOTO yria. @opmysbl HOJOBHHHOTO yria. [IpeoOpa3oBanust CyMMBI
TPUTOHOMETPUYECKUX (PYHKINH B IPOU3BEICHHUE U MIPOU3BEACHUS B CYyMMY.
BripakeHre TPUTOHOMETPUYECKUX (PYHKIIMM Yepe3 TAaHT'€HC MTOJIOBUHHOTO

aprymenta. [IpeoOpazoBanust mpOCTEHIITNX TPUTOHOMETPUUECKUX BHIPAKECHUIA

KoMOuHUpOBaHHOE 3aHATHE

Tema 4.4 OyHkuun, Ux

cBoiicTBa. CriocoObI 3a1aHus

b yHKITU ]

Copep:xanue yueOHOro MaTepuaJia

O061acTh onpeIeIeHHs] © MHOXECTBO 3HaUeHU QyHKIUNA. YETHOCTD,

HEYETHOCTD, NEPUOANIHOCTH PyHKIIMH. CriocoOBI 3a1aHus PyHKINH

KomOuHMpOBaHHOE 3aHATHE

Tema 4.5
Tpuronomerpuueckue
(G yHKIMHU, UX CBOMCTBA U

rpaduku

Copnep:xanue yueOHOr0o MaTepuaJia

O0s1acTh onpeeneHns] © MHOKECTBO 3HAUEHU TPUTOHOMETPUUECKUX
¢ynkuuid. Y€THOCTH, HEYETHOCTD, IEPUOAUNIHOCTH TPUTOHOMETPHUECKUX
¢dyukiuit. CBolicTBa 1 rpaduku QyHKIUNA y = CcOS X, y =Ssin X, y =tg X, y = ctg
X.

KoMOuHupOoBaHHOE 3aHATHE.

Tema 4.6 IIpeobpazoBanue
rpaduKoB
TPUTOHOMETPUUECKHUX

b yHKIIMIA

Conep:xanue yueOHOr0o MaTepuaJia

CrxaTHe U pacTshKeHHe Tpa)uKOB TPUTOHOMETPUUYECKUX () YHKITHA.

[IpeoOpazoBanue rpa)uKoB TPUTOHOMETPUUYECKUX (PYHKIUI

HpaKTI/ILIeCKOG 3aHATUC

Tema 4.7 Onucanue
MPOU3BOJICTBEHHBIX
MPOIIECCOB C TTOMOIIIBIO

rpaduKoB QyHKIIHI

IIpodeccuoOHATBLHO-OPUEHTHPOBAHHOE COAePKaHue (CoaepKaHUe

NMPUKJIATHOTO MOTYJIs)

M crionb30BaHUE CBOMCTB TPUTOHOMETPUUYECKUX (PYHKITUH B

npodeccroHaIbHBIX 3aa9ax
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[IpakTHueckoe 3aHsATHE

Tema 4.8 OOpaTHBbIC

Copnep:xanue yueOHOr0o MaTepuaJia

YPAaBHEHHsI 1 HEPABEHCTBA

TPUTOHOMETPUYECKUE OOpaTHbBIe TpUroHOMETpHUecKue GyHKiuu. VX cBoiicTBa U rpaguku
byHKIIH KoMOUHUPOBAHHOE 3aHATHE

Tema 4.9 Conep:xanue yueOHOr0o MaTepuaJia

TpUroHOMeTpUYECKUE YpaBHeHUE cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a.

PelieHre TPUrOHOMETPUUECKUX YPAaBHEHHUI OCHOBHBIX THUIIOB: ITPOCTEMIIINE
TPUTOHOMETPUYECKNE YPABHEHNUS, CBOSIINECS K KBaPATHBIM, pelIacMble
[Pa3JIOKEHUEM Ha MHOKHUTEIIN, OHOPOIHBIE.

[IpocTeiimme TPUrOHOMETPUYECKE HEPABEHCTBA

KoMOuHupoBaHHOE 3aHATHE.

Tema 4.10 Cucremsl
TPUTOHOMETPUUYECKHUX

YpaBHEHUI

Conepxxanue y4eOHOro MaTepuaJia

CucteMbl IPOCTEHIINX TPUTOHOMETPUUECKUX YPaBHEHUI

KomOuHMpOBaHHOE 3aHATHE

OCHOBBI TPUTOHOMETPHH.

TpuroHomerpuyeckue

b yHKIIHH

Tema 4.11 Pemenwne 3amau.

Conepxxanne y4eOHOro MaTepHuaJia

[IpeoOpa3oBaHre TPUTOHOMETPUUECKUX BhIpaKEHUH. Pelienne
TPUTOHOMETPUUYECKUX YPABHEHHUI U HEPABEHCTB B TOM YHUCIIE C

MCIIOJIb30BAHHEM CBOMCTB ()YHKIIHIA.

KoHnTtponbHas pabota

Paznen 5. KoMmiekcHbIE YHcIa

Tema 5.1 KomruiekcHbie

quciia

Conepxxanne y4eOHOro MaTepHuaJia

[TonsTHe KOMIUTEKCHOTO yncia. ConpshKeHHBIC KOMITJICKCHBIC YUCITa, MOAYIIb
ApTyMEHT KOMIUIEKCHOTO yncia. dopma 3anucu KOMIUIEKCHOTO YrCIia
(reomeTpuUecKas, TPUrOHOMETpUYEcKasi, anreopanyeckas). Apudmerndeckre

I[GﬁCTBPIH C KOMIIJICKCHBIMHU YU CJIaMH
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KomOuHMpoBaHHOE 3aHATHE

Tema 5.2 [Ipumenenue Copnep:xanue yueOHOr0o MaTepuaJia 4
KOMIIJIEKCHBIX YK CEl BrIloIHEHHE pacyeTOB ¢ NOMOULIbIO0 KOMIUIEKCHBIX uncel. [Ipumepsr
MCIIOJIb30BAHUSI KOMIUIEKCHBIX YHCET
[IpakTHUYecKoe 3aHsATHE
Pasnen 6. IlpousBonHas GpyHKIMH, ee IPUMEHEHHE 40 1-3
Tema 6.1 [Tonarue Copep:xanue yueOHOro MaTepuaJia 2
npousBoaHoN. @opmynel 1 |OnpeneneHne YUCIOBOM MOCIeA0BATEILHOCTH U CIIOCOOBI €€ 3aJaHusl.
npasuia auddepeHupoanua(CBOMCTBA YUCIOBBIX MOCIeI0BaTeIbHOCTEH. OnpeaeneHue npeesa
[MOCJIEA0BATENBHOCTH. Bprunciienne npenenos nociaenoBarensHocTen. Ipenen
dbyakuun Ha 6eckoneunoctu. [Ipenen pynkiuu B Touke. [Ipupamienue
aprymenTa. [Ipupamenue ¢pynkunu. 3agauu, IpUBOIAIINE K TOHITHIO
rpou3BoaHoN. OnpeaesieHre NPOU3BOAHON. ATOPUTM OTHICKAHUS
IMPOU3BOTHOM
KoMOuHupoBaHHOE 3aHsATHE
Tema 6.2 [IpousBoaHbie Conep:kanue y4eOHOIo MaTepuaJa 6
CYMMBI, Pa3HOCTH Dopmynsl nupdepenunponanus. [Ipasuna quddepenunpoBanus
[IPOU3BEACHUSA, YACTHOTO KoMOuHUpOBaHHOE 3aHATHE
Tema 6.3 [IpousBoaHbie Conep:kanue y4eOHOro MaTepuaJa 6
TPUTOHOMETPUUYECKUX Ornpenenenue cioxxHoi GyHKuu. [Ipon3BoiHas TPUTOHOMETPUUECKHUX
dbyukiuit. [IponsBoanas ¢ynkuuit. [Ipon3BoaHas ClnoXHON QyHKIIUH
CJIOXKHOU (PyHKIIUN KoMOuHUpOBaHHOE 3aHATHE
Tema 6.4 [lousTtue o Copep:xanue yueOHOro MaTepuaJia 2

HCIIPCPBIBHOCTH (bYHKI_II/II/I

Meron UHTEpBaJIOB

[Tonsitue HenpepwiBHOU (DyHKIMU. CBOMCTBA HENMPEPhIBHOHN QyHKIMHA. CBA3b

MEXKTy HEPEPBIBHOCTHIO M T (HEepeHIUPYEMOCTHIO (DYHKITHH B TOUKE.
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AJTOPUTM PELICHUSI HEPABEHCTB METOJOM NHTEPBAJIOB

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 6.5 ['eomerpuueckuil u
(hbU3UYECKUM CMBICIT

[MPOU3BOIHOM

Conepxxanue y4eOHOro MaTepHuaJia

["'eoMeTpruecKkuii cMbICT MPOU3BOJHON (DYHKINMU — YIIIOBOM KO3 PUIIUEHT
KacaTeJIbHOM K rpaduKy ()yHKIIMU B TOUKE. Y paBHEHHUE KacaTeIbHON K

rpaduKy QyHKINU. AJTOPUTM COCTaBJICHHs YPAaBHEHHUS KacaTeIbHOM K

rpacpmky pymxr y=1(x)

KomOuHMpOBaHHOE 3aHATHE

Tema 6.6 ®uznuecknii CMBICT
MPOU3BOIHOMU B

mpodecCHOHaIbHBIX 3a7a4ax

Conepxxanne y4eOHOro MaTepuaJia

duznyeckuii (MEXaHUYECKUIT) CMBICT IPOU3BOIHON — MTHOBEHHAs! CKOPOCTh B

MOMEHT BpeMeHH t: v =S’ (1)

[IpakTrueckoe 3aHATHE

Tema 6.7 MOHOTOHHOCTH

¢byakuu. Touku sKcTpeMyma

Copep:xkaHue y4eGHOr0 MaTepuasa

Bo3spacranue u yobiBaHue (PyHKIIMH, COOTBETCTBHE BO3PACTAHUA U YObIBAaHUS

¢ yHKIIMY 3HAaKy TPOU3BOIHOM. [IoHATHE TPOU3BOIHON BBICIIETO MOPSJIKA,
COOTBETCTBHE 3HAKA BTOPOI MPOU3BOJHON BBITYKJIOCTH (BOTHYTOCTH) (PyHKIIHH
Ha OTpe3Ke. 3a7a4i Ha MAaKCUMyM U MUHUMYM. [IoHsATHE acUMOTOTHI, CTOCOOBI
UX omnpeneieHus. AITOPUTM HcclieJoBaHUsS (YHKIIUU U TIOCTPOCHUS €€

rpaduka ¢ MOMOIIBIO MPOU3BOAHOM. [IpoOHO-TnHEHAs QyHKIIS

KOMﬁllel/IpOBaHHOQ 3aHATHE

Tema 6.8 HUccnenosanre

GyHKIMII M TOCTpOEHHE

Conepxxanue y4eOHOro MaTepHuaJia

VccnenoBanre GyHKINK HAa MOHOTOHHOCTB M ITIOCTPOEHUE TPAPHUKOB.

rpaduKoB

KomOuHMpoBaHHOE 3aHATHE

Tema 6.9 HawuOonbmee wu

Copep:xanue yueOHOro MaTepuaJia

HAWMCHBIIICC 3HAa4YCHUA

HaxosxaeHne HanOoIbIIIero 1 HANMEHBIETO 3HAYCHUH ()YHKIIHIA, TOCTPOSHUE
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b yHKIMH

Fpaq)I/IKOB MHOTOYJICHOB C HMCITIOJIb30BAHUCM allllapata MaTCMaTH4€CKOIro

AHaJIN3a

KoMOuHupOBaHHOE 3aHATHE

Tema 6.10 Haxoxnaenue IIpodeccuoHATIBLHO-OPUEHTHPOBAHHOE COJePKaHUE (CoAepKAHUE 6
ONTUMAJILHOTO pe3yibTaTa ¢  |[MPUKJIAAHOTO MOILYJISA)
[MOMOIIIbIO MPOU3BOIHOM B Hanmenbiiee u Hanbosbiee 3HauYeHUE G YHKIINU
MPAKTUYECKUX 3a/1a4ax [IpakTrueckoe 3aHsATHE
Tema 6.11 Pemenue 3amau.Coaep:kaHue yueOHOro MaTepuaJia 2
[lponsBonHas Gynkuuu, ee@opmynsl u npaBwia auddepeHnupoanus. MccnenoBanue GyHKIMHA ¢
[IPUMEHEHHE MOMOILBIO Mpon3BoAHON. Hanbombiiee 1 HauMeHblIee 3HAYeHUS (PYHKIMU
KonTtponbHas pabota
Pasnen 7. MHOrOrpaHHHMKH M TeJIa BPalleHUs 46 1-3
Tema 7.1 Bepiunsbl, pebpa, (Comepxxkanue y4eOHOro MaTepuasia 2
rpaHyd MHOTOTPaHHUKA [lonsitTue MHOrorpaHHuka. Ero 5sineMeHTHI: BepIIMHBI, pedpa, TpaHWU.
Jlnaronasb. CeueHue. BIyKiible 1 HEBBIITYKJIbIE MHOTOIPAHHUKH
KomOuHMpoBaHHOE 3aHATHE
Tema 7.2 [Ipusma, ee Conep:xxanue yueOHOr0o MaTepuaJia 2
COCTaBJISIOIINE, CEYCHUE. [Tonsitue mpusmel. Ee ocHoBanust u 60koBbIe Tpanu. Beicota mpusmsl. [Ipsmas
[Ipsimasi U IpaBUJIbHAS 1 HakJIOHHas npu3ma. [IpaBunbHas npusma. Ee ceuenue
MTPU3MBI KoMOuHupoBaHHOE 3aHsATHE
Tema 7.3 [Tapamnenenunen, |CoaepxkaHue yueOHOro MaTepuaJia 2
Kky0. CeueHue Kyoa, [Tapannenenumnen, cBOCTBa MPSIMOYroJIbHOTO Napajuienenumnena, kyo. Ceuenue
napaJijiesienumneia KyOa, mapaJijiesnenurnesia
KoMOuHUpOBaHHOE 3aHATHE
Tema 7.4 ITupamupa, ee Copep:xxanue yueOHOro MaTepuaJia 2
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COCTaBJIAIOIINE, CEYCHHE.
[IpaBuibHas nUpaMua.

Y ceueHHas nupaMua

[Tupamuna u ee snemeHtsl. CeueHue nupamuasl. [lpaBunbpHas nHpamuaa.

YcedyeHHas InmupamMuaa

KoMOuHupOBaHHOE 3aHATHE

Tema 7.5 bokoBad u mmojHag
MOBEPXHOCTH IIPU3MBI,

IMAPpaMHIbI

Conep:xkaHue y4eGHOr0 MaTepuasa

[1nomanp OOKOBOI M MOJIHOM IIOBCPXHOCTHU IIPU3MBI, ITMPAMHABI

KoMOuHUpOBaHHOE 3aHATHE

Tema 7.6 Cummerpus B KyOe,
napaJiiesienumeie, mpusMe,

MUpaMuIe

Copep:xanue yueOHOro MaTepuaJia

CI/IMMeTpI/I}I OTHOCHUTCJIBHO TOYKH, HpﬂMOfI, IIJIOCKOCTH. CI/IMMeTpI/IH B KY6€,

MmapaJuICICIUIICAC, IIPU3ME, MUPAMUC

KomOuHMpoBaHHOE 3aHATHE

Tema 7.7 Ilpumepsl

CUMMETpHil B mpodeccuu

IpodeccnonabLHO-OPUEHTHPOBAHHOE cojepKaHmne (conep:xkaHue

MPUKJIATHOI0 MOAYJIA)

CuMMeTpus B IPUPOJE, APXUTEKTYPE, TEXHUKE, B OBITY

HpaKTI/ILIeCKOE? 3aHATUC

Tewma 7.8 IIpaBuiibHbBIE

Conepxxanne y4eOHOro MaTepHuasia

MHOTOTpaHHHUKH, UX CBOMCTBaA

[TonsaTHe IIPaBUIILHOIO MHOT'OI'PAHHUKA. CaoiicTBa IIPaBUJIbHBIX|

MHOI'OI'PAHHUKOB

[IpakTueckoe 3aHsATHE

Tema 7.9 Iununagp, ero

Copep:xxanue yueOHOro MaTepuaJia

COCTaBJIAIOIIHC. Ceuenue]

JIMHAPA

HI/IJII/IH,Z[p u ero ’neMeHTel. CeueHue MUJINHApPA (napannenLHoe OCHOBAHHIO N

ocu). PazpepTka nunuuapa

KomOuHMpoBaHHOE 3aHATHE

Tema 7.10 Konyc, ero

cocraBistrone. Ceuenue

IpodeccnonaibLHO-OPHUEHTHPOBAHHOE coJepIKaHue (conep:xkaHue

MPUKJIAJTHOT0 MOXYJISA)

KOHYCa

Konyc u ero snementsl. CedyeHue KOHYyca (MapajijieIbHOE OCHOBAHUIO U
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MPOXOAIIEe Yepe3 BEPUINHY), KOHUUECKUe ceueHus. Pa3BepTka KoHyca

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 7.11 YcedeHHblil KOHYC.

CeueHue yce4eHHOro KoHyca

Conepxxanue y4eOHOro MaTepHuaJia

YceuenHbiit kKoHyC. Ero oOpasyromias u Beicota. CedeHue yCeueHHOro KOHyca

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 7.12 Hlap u cdepa, ux

CCUCHUA

Conepxxanue y4eOHOro MaTepHuaJia

[Hap u cdepa. Bzaumuoe pacnonoxenue chepsl u miockoctu. Ceyenue mapa,

chepbl

KoMOuHUpOBaHHOE 3aHATHE

Tema 7.13 IMousTue 00
o0beMe Tesa. OTHONIEHHUE

00BEMOB ITOIO0OHBIX TEII

Copep:xanue yueOHOro MaTepuaJia

[Tonsarue 06 o6beme Tena. OObeM Kyda W MPSAMOYTOILHOTO TapayUieenuIe/ia.
O0bem mpusmbl U MwmHApa. OTHOIIEHHE O0O0BEMOB TOMOOHBIX TeIl.

['eomeTprYEeCKUI CMBICH ONPEAETUTENS 3-T0 MOPAIKA

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 7.14 O0bEMBI U

MJIOI[A1 TOBEPXHOCTEMN TEN

Conepxxanne y4eOHOro MaTepHuasia

O06bembl nupamuabl 1 konyca. O0bem mapa. [lnomanu noBepxHocTeit Ten

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 7.15 KomOnuanuun
MHOTOTPAaHHUKOB U TEJ

BpallICHHA

Conepxxanue y4eOHOro MaTepHuaJia

KoMOuHanmm reoMeTpruuecKux Teml

HpaKTI/ILIeCKOG 3aHATUC

Tema 7.16 'eomerpuyeckue

KOM6I/IHaHI/II/I Ha IMPAKTUKC

Copep:xkaHue y4eGHOr0 MaTepuaja

Vcnonb3oBaHue KOMOMHAIIMIT MHOTOTPAHHUKOB W TEJ BpAllleHUs B MPAKTUKO-

OPUCHTUPOBAHHBIX 3aaa49ax

[IpakTH4eckoe 3aHATHE

Tema 7.17 Pemtenue 3amau.

Copep:xxanue yueOHOro MaTepuaJia
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MHOrOrpaHHUKH U Tella

OOBEMEBI U mIomaan MOBCPXHOCTHU MHOTOTPAHHWKOB U TCJI BpalllCHUSA

BpaILECHUS KouTtponbsHas pabota
Pasnen 8. IlepBooOpa3nas pyHKkumu, ee npuMeHeHne 14 1-3
Tewma 8.1 [lepBooOpa3znas Copep:xanue yueOHOro MaTepuaJia 2
dbyukuuu. [IpaBuna 3ajaya O BOCCTAHOBJICHMM 3aKOHA JBIJKEHHS [0 HM3BECTHOMW CKOpPOCTH.
HaXO0XKJEHUs epBooOpas3HbIX [[lonstue wuHTerpupoBanus. O3HAKOMICHHE C MOHSATHEM HWHTErpaga Hu
nepBooOpasHoit s pyHknuu y=f(x). Pemenue 3anaq Ha cBsi3b nepBOOOpa3HOiL
U €€ MPOU3BOJHOM, BBIYUCIICHUE IMEPBOOOpPA3HOW Mg NaHHOW (PYHKIMH.
Tabnuma ¢dopmyn ais HaxoXIeHUs MepBooOpasHbiX. M3ydeHue mnpaBuiia
BBIYHCIICHUS ITEPBOOOPA3HOM
KomOuHMpOBaHHOE 3aHATHE
Tewma 8.2 [1momanb Conepxxanne y4eOHOro MaTepuaJia 2
KPUBOJIMHENHON TpaIreLny. 3anauu, NPUBOJAIINE K OHITHIO ONPEEIIEHHOIO HHTErpaia — O BIYUCIIEHUY]
dopmyna HeroTona — [JIOIIAA KPUBOJIMHEHHOM Tpaleuuyu, O IepeMelleHnn Todku. llonsaTue
JletiOHuIa OIPENICIEHHOTO WHTErpasa. ['eomerpuuecknii M (HU3MUECKHI CMBICT
ornpeneneHHoro uarerpaina. @opmyna Hetorona— Jleitbnuna
KombunupoBanHoe 3aHsATHE
Tema 8.3 Heonpenenennsiii u (Coaep:kanue yuedOHOIro MaTepuajia 2 1-3
ONpeICICHHbBIN UHTErPAJIbI [TonsiTHE HEONIPEEIEHHOTO UHTETpalla
KomOunnpoBanHoe 3aHsTHE
Tema 8.4 IToustue 06 Conepxanne y4eOHOro MaTepuaJia 2

ONpeIeICHHOM UHTErpaje
KaK IJIOIIA I

KPUBOJIMHEWHOM Tparneuuu

['eomeTprueckunii CMBICH ONPENEIIEHHOTO NHTETpalia

KombunupoBanHoe 3aHsTHE

Tema 8.5 OnpeneneHHbIN

IIpodeccnonaibHO-OPpUEHTHPOBAHHOE  COJAEp:KaHUe  (ColepIKaHue
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HHTCTpall B )KU3HU

NMPUKJIAJTHOT0 MOYJIA)

I'eomeTpuueckuit cmbica onpeneaeHHoro unrerpaina. Gopmyna HeroToHa -
JleitOHuma.

Pemenue 3aJla4 Ha MPUMCHCHHUC HWHTCIpalia IJIsI BBIYHCIICHUA (1)I/ISI/I‘I€CKI/IX

BEJIMYUH U IUIOMIAaACH 4
[IpakTrueckoe 3ansATHE
Tema 8.6 Pemienue 3anau. Conep:kanmne y4eOHOro MmaTepuaJa
[TepBooOpa3zHas pyHKIUY, [lepBooOpa3nass ¢yukuuu. [lpaBuna HaxoxaeHuss nepBooOpaszHbix. Ee
€€ IPUMEHEHUE IIPUMEHEHUE 2
KoHnTponrsHas pabota
Pa3znen 9. Crenenu u kopuu. CreneHHasi GyHKIuUs 18
Tema 9.1 CrenenHas Conepxanne y4eOHOro MaTepHuaJia
(ynkums, ee cBocTBA TToHsATHE KOPHS N-0lf CTEMEHH U3 AeHCTBUTENBHOTO dicna. ynkimn y = V/x
ux cBoiicTBa u rpaduku. CBONCTBA KOPHS N-0il CTENEeHn
KombOunupoBanHoe 3ansitue 4
Tewma 9.2 [IpeobpazoBanue Copnep:xxanue yueOHOro MaTepuaJia
BLIPXEHHMH ¢ KOpHAMU n-oi | [IpeoOpazoBanue MppaloOHAIbHBIX BBIPAKEHUI
CTENIEHU KoMOunupoBaHHoe 3aHsTHE 4 1-3
Tema 9.3 CroiictBa crenienu | Coaep:kaHue y4eOHOro MaTepuasia
C pallMOHAJIBHBIM U [lonsitue crenmeHn ¢ JIOOBIM palMOHAIBHBIM MOKa3arenaeM. CTeneHHbIe
JIEHCTBUTEIBHBIM (GyHKIMU, UX CBOMCTBA U IrpadUKu
MoKa3aTeasiMu KoMOunupoBanHoe 3ansitue 2

Tema 9.4 Pemienne
UppAMOHATBHBIX

YpaBHEHU U HEPABEHCTB

Conepxanne y4eOHOro MaTepHuaJia

PaBHOCHIIBHOCTH MppalMOHAIBHBIX YPaBHEHW W HEPABEHCTB. METOIbI MX

PCUICHUA. Pemenue HppaiuOHAJIBHBIX ypaBHCHI/If/'I 1 HCPABCHCTB
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KombunupoBanHoe 3anstue

Tema 9.5 CteneHu U KOpHU.

Crenennas QyHKIHS

Copep:xxanune yueOHOro MaTepuaJia

Onpenenenue creneHHoil ¢yHkuuu. Mcnonp3oBaHue ee CBOMCTB MpHU

pElIeHUH YpaBHEHHUI 1 HEPABEHCTB 2
KonTtposbHas pabora

Pasnen 10. Iloka3aresbHas QpyHKIMA 18

Tema 10.1 ITokazarenbHas Copep:xxanne yueOHOro MaTepuasia

(GyHKLHS, ee CBOMCTBA CreneHp ¢ NPOM3BOJBHBIM JEHCTBUTENBHBIM IOKazaTeneMm. OrmnpeneneHue
MOKa3aTeNbHOM  (yHKIMM, €€ CBoiicTBa H TpapuKk. 3HAKOMCTBO C
MPUMEHEHUEM  TOKa3aTelnbHOW  (QyHKIMH. PelleHne  moka3aTeabHBIX
ypaBHEHUH (PYHKIIMOHATBHO-TPAQUUYECKHUM METOJ0M 4
KomOuaMpOBaHHOE 3aHSATHE

Tema 10.2 Pemenne Conepxxanne y4eOHOro MaTepuaJia

IIOKA3aTEJIbHBIX ypaBHEHUN | Perenne moka3aTeNbHBIX ypaBHEHHH METOJOM ypaBHUBAHUS TOKa3aTeleH,

Y HEPABEHCTB METOJIOM BBEJCHUS HOBOW MEPEMEHHOW, (YHKIIMOHAIBHO-TpapUUIeCKUM
MeTo/10M. PerieHne nokasarenbHbIX HEPABEHCTB 8 13
[IpakTueckoe 3ansaTHE

Tema 10.3 Cucremsl Conepxanne y4eOHOro MaTepHuaJia

NIOKA3aTeNIbHBIX YypaBHEHUN | Permmenne cucreM moka3aTeNbHBIX ypaBHEHUN
KombOuHupoBaHHoe 3aHsATHE 4

Tema 10.4 Pemienue 3agau. | Coaepxanue yueOHOro MaTepuaJia

[Toxa3zaTenpHas GyHKIUSA Pemrenne noka3arenbHbIX YPaBHEHHI METOJIOM YPaBHMBAHHUs IOKAa3aTeNIed U
METOIOM  BBEACHMS HOBOWM IepeMeHHOW. Pemenue Ioka3aTeNbHBIX
HEPaBEHCTB 2

KoHnTponrsHas padota
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Paszpnea 11. Jlorapugmel. Jlorapupmudeckas pyHKuus

30

Tema 11.1 Jlorapudm uuncna.
JlecaTu4HbIN U

HaTypaJbHbIN JOrapu(Mmsl,

Copep:xxanune yueOHOro MaTepuaJia

Jlorapudm uuncna. JlecaTHIHbIN 1 HaTypalbHBINA JOorapu(Mbl, YUCIIO €

KombOunupoBanHoe 3aHsTue

YHUCIIO € 4
Tema 11.2 CpoiicTBa Coaep:xkanmne y4eOHOro MaTepuaJa
norapudmoB. Onepanus CoiictBa norapudmo. Onepanus JorapuMUPOBAHHUS.
aorapu(pMUpOBaHUs KomOuHHpOBaHHOE 3aHATHE 6
Tema 11.3 Coaep:xkanmne y4eOHOro MaTepuaJa
Jlorapudmuueckas Jlorapudmuueckas GyHKIUS U €€ CBOKWCTBA
byHKIUS, ee CBOWCTBa KoMOunupoBanHoe 3ansitue 4
Tema 11.4 Pemenue Coaep:kanmne y4eOHOro MaTepuaJa
JorapupMUIECKIX [Tonsitue norapupmuyeckoro ypaBHeHus. Omnepanus noteHuupoBanus. Tpu
YpaBHEHHI U HEPABEHCTB OCHOBHBIX MeTo/1a pelIeHus Jorapu(pMUYECKUX YpaBHEHUI:
(G yHKIMOHAIBHO-TpapUUECKUil, METOJ MNOTEHIHPOBAHMS, METOJ BBEACHUS
HOBOU nepeMeHHoH. Jlorapudmuueckne HepaBeHCTBA 8
KombunupoBanHoe 3aHsTHE
Tema 11.5 Cucremsi Conepxanne y4eOHOro MaTepHuaJia
JorapupMUIECKIX Anropurm pelieHus CUCTEMBI YpaBHEHMIA. PaBHOCHIBHOCTD
YPaBHEHUU Jorapu(pMUYeCKuX YpaBHEHUI 1 HEPABEHCTB
KoMOunupoBanHoe 3aHsTue 2
Tema 11.6 Jlorapudmsr B IIpogeccuonanbHO-OPUEHTHPOBAHHOE coaep:kaHHue (copep:xanue
NPUPOJE U TEXHUKE NPHUKJIATHOT0 MOIY.JIs1)
[Ipumenenue norapudma. Jlorapudmuueckas cnupans B mpupozae. Ee
MaTeMaTHIECKHE CBOWCTBA 4

1-3
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[IpakTueckoe 3aHsaTHE

Tema 11.7 Pemntenue 3amau.

Copep:xxanune yueOHOro MaTepuaJia

Jlorapugmsi. Jlorapupmuueckas ¢yakuus. Pemenue mnpocTedmux gorapupMUIECKHX
Jlorapudmuueckass GyHKIUS | ypaBHEHU 2

KonTtponshas pabota
Pasnen 12. MHoxkecTBa. DileMeHTbI TeOpUM rpagos 10 1-3
Tema 12.1 MHuoxecTBa Copep:xxanne yueOHOro MaTepuasia

[Tonsitue muoxectsa. [ToamuoxecTBo. Onepaiyu ¢ MHOKECTBaMU

KoMOunupoBanHoe 3aHsTHE 2
Tema 12.2 Oneparuu ¢ IIpodeccuoHaIBLHO-OPUEHTHPOBAHHOE co/iep:KaHue (comep:kanue
MHO>KE€CTBaMHU NPUKJIATHOTO MOTY.JIs1)

Onepauuu ¢ MHOXKeCTBaMU. PellleHne mpukiaaHbIX 3a1a4

[IpakTuueckoe 3aHsITHE 2
Tema 12.3 I'padbr Conepxanne y4eOHOro MmaTepHuaJia

[Tonsitue rpada. Ces3HbI rpad, nepeBo, UK rpad Ha TUIOCKOCTH

[IpakTuyeckas paboTa 4
Tema 12.4 Pemenue 3agau. | Coaeps:kanue yueOHOro MaTepuasa
MmnoxectBa, ['padsr u ux Onepauyu ¢ MHo)kecTBaMH. ONHMCAaHHWE pEaNbHBIX CUTYyalUHd C IMOMOILBIO
pUMEHEHHE MHOecTB. [IpuMenenune rpadoB K pelieHuIo 3a1a4y

KonTtponwshas pabota 2
Pasnen 13. DiieMeHThI KOMOMHATOPMKH, CTATHCTUKHU U TEOPHH BePOSITHOCTEH 26
Tema 13.1 OcHOBHBIE Coaep:kanue y4eOHOro MmaTepuaJa
MNOHATHUS KOMOMHATOPUKHU [lepecTaHOBKH, pa3MeENIEHUS, COUETAHUS. 13

4

KombOunupoBanHoe 3aHsTHE.
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Tema 13.2 CoObITHE,
BEPOSATHOCTH COOBITHS.
CrnoxeHne U yMHOXKEHHE

BEPOSITHOCTEN

Copep:xxanue yueOHOro MaTepuajia

CoBMeCTHBIE U HECOBMECTHbIE COOBITHS. TeopeMbl O BEPOSTHOCTH CYMMBI
COOBITHIA. YCIIOBHAsE BEPOSTHOCTh. 3aBUCHMbIE U HE3aBUCUMBIE COOBITHSI.

Teopembl 0 BEpOSATHOCTH MPOU3BEICHUST COOBITHIA.

KombunnpoBanHoe 3aHsATHE

Tema 13.3 BeposiTHOCTH B

npodeccHoHanbHBIX 3aa9ax

IIpodeccuoHaILHO-OPUEHTHPOBAHHOE coaepkanue (coxep:kanue

NMPUKJIAJTHOT0 MOYJIA)

OTHOcUTeNbHA  YacTOTa  COOBITHS, CBOWCTBO €€  YCTOWYMBOCTH.

CrarucTudeckoe onpejeneHrne BepossTHOCTH. OlieHKa BEpOSTHOCTH COOBITHS

IIpakTueckoe 3ansaTHE

Tema 13.4 JluckpeTtHas
cily4aiiHas BEJIMUMHA, 3aKOH

ee pacrpeaeIeHus

Copep:xxanue yueOHOro MaTepuaJia

Buasl cnywaiinpix BenuuuH. OnpeznelieHHe  JUCKPETHOM — Cily4allHOM
BEJIMYMHBL. 3aKOH pacIlpeieieHusl JUCKPETHOM ciy4ailHONW BenuuuHbl. Ee

YHUCJIOBBIE XapaKTEPUCTUKHU

KOM6I/IHI/Ip0BaHHOC 3aHATHC

Tema 13.5 3agaun
MaTeMaTHYECKOU

CTaTUCTHUKHU

Conepxxanne y4eOHOro MaTepHuaJia

Bapuanuonnsiii psa. [lonuron uacror m rucrorpamma. Cratuctudeckue

XapaKTCPpUCTUKHU psAla Ha6JHOI[aeMI>IX JaHHBIX

KombOunupoBanHoe 3ansitue

Tema 13.6 Cocrasneunue
TaOIMI] U THarpaMM Ha

IIPaKTUKE

IIpodeccnonaibHO-OPHEHTHPOBAHHOE cojepKaHmne (comep:xkaHue

NPHUKJIATHOT0 MOXYJIsI)

[lepuunass 00paboTka CTATUCTUYECKMX JaHHBIX. [ 'paduyeckoe HX
npeacTaBiaeHre. HaxoxIeHue CpeaHuX XapaKTepHUCTHK, HaOII0daeMbIX

JaHHBIX
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[IpakTueckoe 3aHsaTHE

Tema 13.7 Pemntenue 3amau.
DneMeHTbl KOMOMHATOPUKH,

CTaTUCTUKHU U TCOPUHN

Cogepxanue yaeOHOro MmaTepuana

OnemeHThl KoMOMHaTOpUKU. CoOBITHE, BEPOSTHOCTH COOBITHS. CllOKEHUE U

YMHOKEHUE BEPOSTHOCTEN

BEPOSITHOCTEM KontponwHas pabora 2
Pasnen 14. YpaBHeHus1 1 HepaBeHCTBA 28
Copnepxanue yueOHOro maTepuana
PaBHOCHIIBHOCTB ypaBHeHMI U HepaBeHCTB. Omnpenenenus. OCHOBHbIE
Tema 14.1 PaBHOCUIIBHOCTH | TEOPEMBI PABHOCHIIBHBIX MIEPEX0Aax B ypaBHEHUAX U HepaBeHcTBax. OO0mmue
YpaBHEHUI U HEPABEHCTB. METO/Ibl pELICHUS] YpPaBHEHUI: IEPEXO0/1 OT paBEHCTBA (PYHKLUN K pABEHCTBY
OO611e MeToIbl petieHus apryMeHTOB JUIsl MOHOTOHHBIX (DYHKIIMIA, METO/1 Pa3I0KEHUsI HA MHOKUTEH, 4
METO/]l BBEJICHUSI HOBOW NEpEeMEHHOM, (PyHKIIMOHATIbHO-TpadUIeCcKHii METOT
KombOunupoBanHoe 3ansrue
Copnepxanue ydeOHOro maTepuana
. OO01ue MeTo/Ibl pelIeHus] HEPAaBEHCTB: TIepeXxo ] OT CPaBHEHHSI 3HAUCHUI
Tema 14.2 T'paduueckuit . . . 1-3
_ | GyHKIMI K CPABHEHUIO 3HAYCHUH apryMEHTOB JIJIsl MOHOTOHHBIX () YHKITHIHA,
METO/] pelIeHUs] YPaBHEHHUIH, . .
METO/1 MHTEPBAJIOB, (QyHKIHOHAIbHO-Tpaduueckuit Meroa. ['paduueckuii
HEPABEHCTB .
METOJ] pEeIlIeHUs] YpPaBHEHUI U HEPABEHCTB 4
KoMOunupoBanHoe 3aHsTHe
Copnepxanue yueOHOro maTepuana
Omnpenenenue monyns. PackpeitTue Moayss no onpenenenmto. [Ipocreimme
Tema 14.3 YpaBHeHus u
YpaBHEHMS M HEPABEHCTBA ¢ MoAylieM. [[pumeHeHne paBHOCUIIBHBIX
HEPaBEHCTBA C MOAYJIEM .
MEPEXO/I0B B ONPE/ICTICHHBIX TUIAaX YPaBHEHUN U HEPABEHCTB C MOIYJIEM 4

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 14.4 YpaBHenus u

Cognepxanue ydeOHOTO MaTepuana
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HEpaBEHCTBA C apaMeTpaMu

3HaAKOMCTBO ¢ IapaMeTpoM. lIpocreiimme ypaBHEHNsI 1 HEPABEHCTBA C

napameTpom 6
KoMOunupoBanHoe 3aHsitue
Tema 14.5 CocraBienue u [IpodeccronanbHO-OpUEHTHUPOBAHHOE COJIEPKAHKE (COACPIKaHHE
peleHue MPUKIJIATHOTO MOZYJIS)
npodeccCHOHaNbHBIX 337a4 ¢ | Perenne TeKCTOBBIX 3a/1a4 MPO(EeCCHOHATBHOTO COACPKAHUS
IIOMOIIIbIO0 YPABHEHUN [IpakTueckue 3aHATHA 8
Copneprxanue yueOHOro MaTepuana
Tema 14.6 Pemenue 3agau. | OO1ue METO/IbI pEIICHHS] YPABHEHUI. Y paBHEHUS U HEPABEHCTBA C MOYJIEM
VYpaBHEHUS U HEPABEHCTBA | U C MapaMeTpaMHu
[IpakTrueckoe 3aHsTHE 2
[Tpomesxxyrounas arrecrauus (OK3aMeH) 6
Bcero: 340

JUst XapakTepUCTUKH YPOBHS OCBOCHHUS y4€OHOTO MaTepHaa UCIOJIb3YIOTCA CIIEAYIOINe 0003HAYEeHUS:

1- O3HakoMUTENbHBIN (Y3HABaHHUE paHee U3Y4YEeHHBIX 00BEKTOB, CBONCTB);

2- PenponyKTuBHBIN (BBINOTHEHHUE JIEATEILHOCTH MO 00pa3Ily, MHCTPYKIIUU WM MO PYKOBOJICTBOM);

3- HpOZ[YKTPIBHBIfI (HJ'IaHI/IpOBaHI/Ie N CaMOCTOATCIIbHOC BBIITOJIHCHUC ACATCIIBHOCTHU, PCIICHUC HpO6J’ICMHBIX 33,[[8,‘1).
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3. YCJOBMUS PEAJIM3ALIMA YYEBHOM IUCHUTIJIAHBI
3.1. TpeOoBaHusi K MUHUMAJIBHOMY MAaTePHATbHO-TEXHHYECKOMY 00ecredeHHI0

Peanuzanust mporpamMmbl  y4eOHOM — JUCHMIUIMHBI  TpeOyeT Hamuuus y4eOHOTro

KaOMHETA0OIIECTBEHHBIX JUCITAILINH.
O6opynoBaHue y4eOHOTO KaOUHETA:
Kabuner wmarematukun u cratuctuku KaOuHer oOopymoBaH y4eOHOW MeOenpo IS
oOyuaromuxcsi (Ha 30 mocamoyHBIX MECT) W IpemnojaBareliss. PabGodee MecTo mpemnomaBarens
000py/IOBaHO KOMITBIOTEPOM C BBIXOJIOM B MHTEPHET, ME/IUA TPOCKTOPOM, IPUHTEPOM.
HmeroTcsi KOMITJIEKTHI Y4€0HOM, METOIMYECKOW M CHpPAaBOYHOM JMTEpAaTyphl, IIaKaThl H
HarJsIAHBIE TMOCOOMsl MO TemaMm mporpamMmbl. [IpemonaBarenem pa3paboTaH JUIAKTUYECKUM
pa3IaTOYHBIN MaTEepHUal.
Kabuner ocHaimieH HarsiTHO-MHGOPMAIIMOHHBIMHA CTEHJIAMU IO aireOpe W HadajaaMm aHajiu3a u
reomeTpun. iMeeTcst cTeH ¢ peKOMEHIAUSIMH IO TMOATOTOBKE K AK3aMEHaM, a TaKKe CTEH]IbI
110 BHEKJIACCHOW paboTe npu KaOuHeTe.
3.2 Nudopmaunonnoe odecrneyenne 00yueHust

OcHogHble ucmouHuKu:
1 bamvakoB M.M. Marematuka: yueonuk / M.1. bammakos. — 2-e uzn., crep. — M.: KHOPYC,
2020.— 394 c. - (Cpennee mpodeccroHaabHOEe 00pa3oBaHHUe).
2 bammakoB M.U1. MaTtemartuka. 3aiaqyHuk: yue0.mocodue ist CTYI. yIpeKIAeHUH
cpea.npod.obpazoBanus / M.U. bammakoB. — 5-e u3n., crep. — M.: Uznarenbckuii 1EHTP
«Axkagemusi», 2020. — 416 c. - Pexum pgocrtyma: http:/www.alleng.ru/d/math-stud/math-
st903.htm
/JlononnumensHuvie UCHMOYHUKU:
3 EI'D 2017. Matematuka. ba3oBslit ypoBeHb 10 BapaHTOB THIIOBBIX TECTOBBIX 3a1aHuii/ A.B.
Antponos, A.B. 3a6enmun, E.A. Ceenko, H.A. ConpynoBa, C.B. Cranuenko, M.A. XoBaHckas,
1.9. tlxons, U.B.AAmenko4 mox pen.U.B. Amenko. — M.: U3narenscTBo «OK3amen», 2017. — 56
c. (Cepus «EI'D. O®LI. Tunosble TECTOBBIE 33JaHUA») - Pexxum noctymna:
http://www.alleng.ru/d/math/math1908.htm
4 Jlanmo JLLJ. EI'D 2017. Marematuka. OK3aMeHallMOHHbIE TECThl. ba30oBblid YpPOBEHb.
[IpakTuKy™M 1O BBITIOJIHEHHIO TUIIOBBIX TeCTOBBIX 3ananuit EI'D/ JI. /1. Jlanmo, M.A. TTonoB. — M.:
N3natensctBO «OK3aMen», 2017. — 79 c. (Cepusa «EI'D. ODII. «lIpaktukym») - Pexxum nocryna:
http://www.alleng.ru/d/math/math1916.htm
5 EI'D 2017. Maremaruka. IIpodunsubiii ypoBenb. TumoBbie TecToBbie 3amanusi/ I.B.
Amenko,M.A. Bomukesuu, 1.P. Beicoukuii, P.K. I'opaun, I1.B. Cemenos, O.B. Kocyxun, JI.A.
®c¢nopoBeix, A.M. Cy3panbues,A.P. PszanoBckuii, M.H. Ceprees, B.A.Cmupnon, A.B.
Xauvarypsan, C.A. Ilecrakos, [.O. [Inons; mox pen. U.B.Amenko. — M.: HM3pmarenscTBO
«Ix3amen», 2017. — 55 c¢. (Cepus «EI'D. OO®ILl. TumnoBble TECTOBbIE 3aJaHUMD)
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUSA

YYEBHOU JUCIATLTAHBI

KoHTpoJib 1 oneHKa pe3yJIbTaTOB OCBOECHHMS YUeOHOM JUCIUIUIMHBI OCYIIECTBIISIETCS TPENoJaBaTeleM B Mpoliecce MPOBEACHUS MPAKTUUYECKUX
3aHATUH, TECTUPOBAHMS, KOHTPOJIbHOM paboThl, @ TAKXKE BBHIOJHEHHS 00YJaIOLIMMUCS HHUBUAYaIbHBIX 3aaHNUN, IPOEKTOB, UCCIIEA0OBAHUM.

Oo6masi/nmpodeccuonajibHas
KOMIIeTeHI U

Paznen/Tema

Tun oueHOYHbIX MEPONPUATUSA

OK 01. Bei6upats criocoObI pelieHust 3a1a4
npodecCUOHATBLHON AesTeTbHOCTH
MIPUMEHUTEIIEHO

K Pa3UIHBIM KOHTEKCTaM

P1,Temal.1,1.2,1.31-0/ct, 1.4,1.5,1.6

P2, Temsr 2.1, 2.2,2.3,2.4,2.5I1-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4

P 4, Temnr 4.1, 4.2, 4.3, 44, 4.5, 4.6, 4.7 11-o/c, 4.8, 4.9,
4.10,4.11

P 5, Temrr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0o/c, 6.8, 6.9,
6.10 IT-o/c, 6.11

P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 11-0/c,7.8,7.9,
7.10 IT-o/c, 7.11, 7.12,7.13, 7.14, 7.15,7.16, 7.17

P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2,11.3 IT-0/c, 11.4,11.5, 11.6 IT-o/c,

TectupoBanue

YcrHbll onpoc
MareMaTu4eCcKuil JTUKTAHT
NnauBunyanbHas
camocTosTeNbHas paboTa
IIpencrasieHnue pe3ynbTaToB
MPaKTUYECKUX padboT
3amuTa TBOpUECKUX paboT
3ammra MHAUBUIYaAJIbHBIX
IIPOEKTOB

KouTtponbshas pabota
BrlnonHenue sx3aMeHalMOHHbIX

11.7 3aJJaHui
P12, Temsr 12.1,12.2,12.3,12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 I1-o/c, 13.6
P 14, Temur 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, 14.6
OK 02. Ucnonb30BaTh COBPEMEHHBIE P1,Temal.1,1.2,1.311-0/c,1.4,15,1.6 TectupoBanue

CPEICTBA ITOUCKA, AHAJIN3A U
MHTepIpeTanuu nHhopmanuu, u
MH(POPMAIIMOHHBIE TEXHOJIOTUH JIJIS
BBITMOJIHEHUS 337124 PO ECCHOHANTBHOMN

P2, Temsr 2.1,2.2,2.3,2.4,2.5I1-0/c, 2.6

P 3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9,
4.10,4.11

P 5, Temnr 5.1, 5.2

YcerHbIN onpoc
MareMaTu4ecKuii JTUKTAHT
NnausunyanbHas
camocTosTeIbHas paboTa

! MpogpeccuoHansHoe-opueHmuposarHHoe codeprcaHue




ACATCIIbHOCTH

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9,
6.10 IT-o/c, 6.11

P7, Temst 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-0/c,7.8,7.9,
7.10 II-o/c, 7.11,7.12,7.13, 7.14, 7.15, 7.16, 7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temsr 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Tems: 11.1, 11.2, 11.3 II-0/c, 11.4, 11.5, 11.6 I1-o/c,
11.7

[IpencraBnenue pe3ynbTaToB
MPaKTUYECKUX padboT

3amuTa TBOpUECKUX paboT
3amuTa UHANBUAYATBHBIX
IPOEKTOB

KonTponbHas pabora
BrimonHeHne SK3aMEeHAITMOHHBIX

3aMaHni
P12, Temsr 12.1,12.2,12.3,12.4
P 13, Temsr 13.1,13.2,13.3, 13.4, 13.5 IT-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, 14.6
OK 03. ITnanupoBaTh ¥ peann30BbIBaTh P1,Tema 1.1, 1.2,1.311-0/c, 1.4,1.5,1.6 TectupoBaHnue

cobcTBEeHHOE TIPO(PECCHOHATBHOE
JMYHOCTHOE Pa3BUTHE,
MPEINPUHAMATEILCKYIO ISATEIBHOCTD B
npodeccuoHanbHOM cepe, UCIoIb30BaTh
3HaHUs 110 (PUHAHCOBOM IPAMOTHOCTH B
Pa3IMYHBIX JKU3HEHHBIX CUTYaIHIX

P2, Temsr 2.1, 2.2,2.3,2.4,2.5 [T-0/c, 2.6
P 3, Tems1 3.1, 3.2, 3.3 I1-o/c, 3.4

P 4, Temnl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 11-o/c, 4.8, 4.9,

4.10,4.11

P5, Temnsr 5.1,5.2

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 11-0/c, 6.8, 6.9,
6.10 IT-o/c, 6.11

P7, 6 Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-0/c,7.8,7.9,
7.10 IT-o/c, 7.11, 7.12,7.13, 7.14, 7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2,11.3 IT-0/c, 11.4, 11.5, 11.6 IT-o/c,
11.7

P12, Temnr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1,13.2, 13.3, 13.4, 13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, 14.6

YcTHBIN onpoc
MaremaTU4eCKUN TUKTAHT
NunuBuayanpHas
camocTosiTeIbHas paboTa
[IpencraBnenue pe3ynbTaToB
MPaKTUYECKUX padboT
3amuTa TBOPUECKUX pabOT
3amuTa UHAUBUYATbHBIX
MIPOEKTOB

Koutponbshas pabota
BrinonHeHnue 3k3aMeHAIMOHHBIX
3a1aHni

OK 04. DddexTuBHO B3aUMOACHCTBOBATH
paboTaTh B KOJUIGKTHBE M KOMaHJIe

P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6
P2, Temnr 2.1,2.2,2.3,2.4,2.5I1-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

TectupoBanue
Y CTHBIN OnTpoC
MaremMaTu4ecKuil AMKTaHT




P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9,
4.10,4.11

P5, Temsr 5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o0/c, 6.8, 6.9,
6.10 IT-o/c, 6.11

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 I1I-0/c,7.8,7.9,
7.10 I1-o/c, 7.11, 7.12,7.13, 7.14, 7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2,11.3 IT-0/c, 11.4, 11.5, 11.6 IT-o/c,

NnauBuayanbHas
camocTosiTeIbHas paboTa
[IpencrasieHne pe3ynbTaToB
MPAKTHYECKUX padoT

3amuTa TBOpUECKUX padoT
3anmra HHAUBUIYAJIbHBIX
IPOEKTOB

KonTponbHas padora
BrimonHeHne sK3aMeHaIMOHHBIX

3aJjaHu
11.7
P 12, Temsr 12.1,12.2,12.3, 12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 [T-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 T1-o/c, 14.6
OK 05. OcyiiecTBasATh yCTHYIO U P1,Temal.1,1.2,131l-0/c,1.4,1.5,1.6 TectupoBanue

MACHbMEHHYIO KOMM YHUKAIMIO Ha
roCcyJIapCTBEHHOM si3bIke Poccuiickoit
deneparu ¢ yaeToM 0COOCHHOCTEH
COLIMAILHOTO U KYJIbTYPHOTO KOHTEKCTa

P2, Temsr 2.1,2.2,2.3,2.4,2.5I1-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 11-o/c, 4.8, 4.9,
4.10,4.11

P 5, Temrr 5.1, 5.2
P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6

P2, Temnr 2.1,2.2,2.3,2.4,2.5I1-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4

P 4, Temn! 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 11-o/c, 4.8, 4.9,
4.10,4.11

P5, Temsr 5.1,5.2

P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/C, 6.8, 6.9,
6.10 IT-o/c, 6.11

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 I1I-0/c,7.8,7.9,
7.10 IT-o/c, 7.11,7.12,7.13, 7.14, 7.15, 7.16, 7.17

P 8, Temsl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temsr 9.1,9.2,9.3,9.4,9.5

YcerHbIN onpoc
MareMaTu4eCcKuil JTUKTAHT
NnauBuayaneHas
camocTosTeNIbHas paboTa
IIpencrasieHue pe3ynbTaToB
MPaKTUYECKUX padboT
3amuTa TBOpUECKUX paboT
3amura MHANBUIYAIbHBIX
IIPOEKTOB

KouTtponbshas pabota
BrlnonHenue sx3aMeHalMOHHbIX
3a1aHUI




P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2,11.3 I1-0/c, 11.4,11.5, 11.6 IT-o/c,
11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1,13.2,13.3, 13.4, 13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, 14.6P 9,
Temsr 9.1, 9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2,11.3 IT-0/c, 11.4, 11.5, 11.6 IT-o/c,
11.7

P12, Temsr 12.1, 12.2,12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, 14.6

OK 06. ITposiBisTE Irpak1aHCKO-
MaTPUOTHYECKYIO TTO3HIIHIO,
JEMOHCTPUPOBATH OCO3HAHHOE TIOBE/ICHHE
Ha OCHOBE TPaJUIIMOHHBIX
00I1IeYeIOBEYECKHUX [IEHHOCTEH, B TOM
YHCIIe C YYETOM TapMOHU3ALUU
MEXHALMOHAIBHBIX U MEXPEIUTHO3HBIX
OTHOILIEHUH, TPUMEHSATh CTaHIapThI
AHTUKOPPYNLHXOHHOIO TIOBEICHUS

P1,Temal.1,1.2,1.3II-0/c,1.4,1.5,1.6

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9,
6.10 IT-o/c, 6.11

P7, Tems 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-0/c,7.8,7.9,
7.10 I1-o/c, 7.11,7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P 14, Tems 14.1, 14.2, 14.3, 14.4, 14.5 T1-o/c, 14.6

TectupoBanue

YcerHbIN onpoc
MareMaTu4eCcKuil JTUKTAHT
NnauBunyaneHas
camocCTosTeNIbHas paboTa
IIpencrasieHue pe3ynbTaToB
MPAKTUYECKUX paboT
3ammra TBOpUECKUX padoT
3amuTa HHAUBUAYAIbHBIX
IIPOEKTOB

Koutponbshas pabota
BrlinonHenne sx3aMeHalMOHHbIX
3a1aHUI

OK 07. ConeiicTBOBaTh COXpPAHEHUIO
OKpYXaIoIIeH cpelibl, pecypcocOepexeHuto,
MPUMEHSATH 3HAHUS 00 U3MEHEHUH KJIMMATa,
MPUHLUIIBI OEpeXXIMBOTO MPOU3BO/ICTBA,

3 PEeKTHBHO JIEHCTBOBATH B UPE3BBIYANHBIX

P1,Temal.1,1.2,1.311-0/c,1.4,15,1.6

P2, Temnr 2.1,2.2,2.3,2.4,2.5I1-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 [1-0/c, 3.4

P 4, Temn! 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9,
4.10,4.11

TectupoBanue

YerHbIl onpoc
MaremMaTu4ecKuii JTUKTAHT
NnauBunyaneHas
caMocCTosITeIbHas paboTa




cuTyanusx

P5, Temnr 5.1,5.2

6.10 IT-o/c, 6.11

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

11.7
P 12, Temsr 12.1, 12.2,12.3, 12.4

P 6, Templ 61, 62, 63, 64, 65, 66, 6.7 H'O/C, 68, 69, [IPAKTUYECKUX pa60T

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 I1-0/c,7.8,7.9,
7.10 IT-o/c, 7.11,7.12,7.13, 7.14, 7.15, 7.16, 7.17

P11, Temst 11.1,11.2, 11.3 I1-0/c, 11.4, 11.5, 11.6 I1-o/c, 3aJjaHuN

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 [T-o/c, 13.6
P 14, Temsl 14.1, 14.2, 14.3, 14.4, 14.5 [1-o/c, 14.6

[IpencraBnenue pe3ynbTaToB

3amuTa TBOpPUECKUX padoT
3amuTa UHANBUAYATBHBIX
IIPOCKTOB

KoHuTtponbHas paboTa
Brinonnenne s3x3aMeHAIMOHHBIX
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