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1. MACIIOPT PABOYEWM ITPOT'PAMMBI YYEBHOI'O IIPEJIMETA
MATEMATHKA
1.1. Ob6saacTh NPpUMeEHEHHUS TPOTPAMMBI
Pabouas nmporpamMma yueOHOro IpeaMeTa SBISETCS COCTAaBHOW 4YacThlO MPOrPAMMHO-
METOAMYECKOIO  CONpPOBOXJAEHUs  oOpasoBaresbHOM  mporpammel  (OIl)  cpeanero
npodeccuonansHoro oopazosanus (CI1O) mporpaMMbl MOATOTOBKH CIEIIUAIMCTOB CPEHETO 3BEHA
no cneuuanbHoctd  13.02.13  «Oxcrmmyaranmuss W OOCIHY)KMBAaHUE  3JIEKTPUYECKOTO U

IIEKTPOMEXAHUYECKOTO 000PYI0BaHHUSI (ITO OTPACIISIM ).

1.2. MecTo y4eOHOro npeaMera B CTpPyKType NPpOrpaMMbl NOATOTOBKH CHENHAJINCTOB
CpeHero 3BeHa
VYuebnblit mpeamer «MareMaTHKay sBJIseTCs y4eOHBIM PEIMETOM 00111e00pa30BaTeIbHOIO

1uKJa (yriayOleHHbI YPOBEHb).

1.3. llesin 1 3aga4uM y4eOHOr0 nmpeaMeTa, Tpe0OBaHUs K Pe3yJIbTATAM OCBOCHHS Y4eOHOI0
npeaMera
1.3.1 Llean yuyeOHOrO npeamera

Copepxanue mnporpamMmbl mpenmera «MaTemMaTHKa» HaIpaBICHO Ha JIOCTHXKEHUE
CIEYIOIIUX IIeNIeH:

— ¢dopMUpOBaHUE IIEHTPAIbHBIX MAaTEeMAaTUYECKUX TMOHATUNA (YKCIIO, BEITUYMHA,
reoMerpuueckas (Qurypa, MepeMeHHas, BEpPOSTHOCTh, (QYHKIUS, NPOU3BOAHAS, HHTErpan),
06GCH6‘~II/IBaI-OHII/IX MNPEEMCTBCHHOCTE W TICPCICKTHUBHOCTH MATCMATHYCCKOI'O O6pa30BaHI/I$I
00yJaromuxcs;

— TIOJIBEJICHHE O0YJAFOIIMXCS Ha JIOCTYITHOM JIJISl HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3U
MaTeMAaTUKH U OKPYKAIOIIEro MHpa, MOHUMAHHI0 MaTEMaTHKU KaK 4acTd OO0IIeld KyIbTyphI
YeII0BEYECTBa;

— pa3BUTHE HUHTEJUIEKTyaJIbHBIX M  TBOPUYECKHUX CIIOCOOHOCTEH  OOydaroluxcs,
MO3HABATENIbHON aKTUBHOCTHU, UCCIIEIOBATENIbCKUX YMEHUM, KpUTUYHOCTH MBIIIIICHUS, HHTEpeca
K U3YYCHHUIO MAaTCMATUKH,

— ¢opmupoBaHue  (YHKIIMOHATBHOW  MaTEeMAaTHYECKOH  TpPaMOTHOCTH:  yMEHHUSA
paciio3dHaBaTb MaTEMATHUYCCKUEC ACIICKThI B PCAJIBHBIX XU3HCHHBIX CUTyallUAX WU IPU U3YUCHUU
JIpYTuX Y4eOHBIX MPEAMETOB, NMPOSIBICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, (OpMyIupOBaTh
WX Ha S3bIKE MATeMAaTUKH M CO3JaBaTh MaTeMaTHYeCKHE MOJIEIH, MPUMEHSITh OCBOCHHBIN
MaTeMaTHYECKUN anmapaTt Jisl pelIeHUs TPaKTHKO-OpPUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATH

N OICHHUBATDH IMOJIYYCHHBIC PE3YJIbTAThI.



1.3.2 [lnanupyemMpble pe3yabTaThl 0CBOEHHs YUeOHOTro npeamera B cooTBeTcTBHU ¢ DI'OC

CIIO u Ha ocaoBe ®PI'OC COO

OO0mue kKoMneTeHIMHU

IInanupyemMsble pe3yJbTaThl 00yYeHHs

Oomue

Ill/ICIII/lHJ]l/IHale)Ie

OK 01 Brioupats
CTIOCOOBI penIeHNUS
Banay
MpoQeCCUOHANTBHOM
e TeIbHOCTH
PHUMEHUTEIBHO

K pasTHIHBIM
KOHTEKCTaM

- TOTOBHOCTB K TPYZIy, OCO3HAHHE
[ICHHOCTH MacTepCTBa, TPYIOII00HE;
- TOTOBHOCTH K aKTUBHOU

eI TeTbHOCTH TEXHOJIOTHYCCKOW U
CONMAILHOW HANPABJICHHOCTH,
CIIOCOOHOCTH MHUIIMHAPOBATH,
[IAHUPOBATH U CAMOCTOSITCIIBHO
BEITIOJTHATH TAKYIO IESTEITHHOCTD;

- HHTEepeC K Pa3IuIHbIM chepam
Mpo¢eCCHOHANBHON NesITeIbHOCTH,
OBa/ieHIe YHUBEPCATbHBIMA
[YIeOHBIMH [TO3HABATEIIEHBIMU
IMECTBUSIMU:

a) 6a30BbIE TIOTUYECKUE IEHCTBUS:

- CaMOCTOSITENILHO (POPMYIIMPOBATh U
AKTYyaJM3UpOBaTh NpodIIeMY,
[paccMaTpuBaTh €e BCECTOPOHHE;

- YCTaHaBJIMBATb CyIlIeCTBeHHI)Iﬁ
[TPU3HAK UJIK OCHOBaHUA IJIA
CpaBHEHUSI, KJIaCCUPUKAIINH U
0000IIIEH NS,

- OIIpeAeTIATh LU AeATEIFHOCTH,
3agaBaTh MapaMeTPhl M KPUTEPHH UX
ITOCTIKEHIS,

- BELIBIIATH 3aKOHOMEPHOCTH U
IIPOTUBOPCUHNA B paCCMaTPpHUBACMBIX
IIBJICHUAX

- BHOCUTb KOPPEKTUBBI B
ITesITeIbHOCTD, OLICHHUBATh
COOTBETCTBHUE PE3YJIHTATOB LIEIISIM,
OIICHUBATh PUCKH MOCIIECTBHIMA

e TeTbHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIIICHHE
[IPY PEIICHUH KU3HCHHBIX TTPo0IeM
0) 6a30BbIC MCCITEIOBATEIILCKHE
IMECTBHUS:

- BJIAJICTh HABbIKAMH yqe6Ho-
1CCIIE10BATENIbCKOM U IPOEKTHOM
MEATCIIbHOCTH, HABbIKAMU pa3pCIICHUA
mpoOieM;

- BBISIBJIATH IPUYUHHO-CJIICACTBCHHBIC
CBSI3U U aKTyaJIU3UpOBATh 3a1auy,
BEIIBUTATH TUIIOTE3Y €€ PEIICHUs,
HAXOJIUTh apTyMEHTHI JIJIs
ITOKa3aTeNnbCTBA CBOUX YTBEPIKICHUM,
3aaBaTh MapaMeTpsl M KPUTCPUH
[PCILICHHS,

- aHAIM3UPOBATH MMOJTYYCHHBIC B XO/I€
[PEIICHMS 3a]a91 PE3YJIbTATHI,
KPUTUICCKU OLICHUBATH UX
ITOCTOBEPHOCTD, IPOTHO3UPOBATH
M3MCHCHUEC B HOBBIX YCIIOBUAX,

-- yMETh IIEPCHOCHUTH 3HAHHS B
[M03HABATEILHYIO U PAKTHYCCKYIO
00JTaCTH KU3HEICATECILHOCTH;

-BJIIaZIeTh METOAAMH JI0KA3aTeJILCTB, AITOPHTMAMHU
[peLIeHns 3a1a4; yMeHHe (GopMyIHUpoBaTh
OIIpeIeICHNsI, aKCUOMBI U TEOPEMBI, TPUMEHSTH
X, TIPOBOJHUTH JIOKa3aTeIIbHbIE PACCYKACHHS B
XOJ/Ie peleHus 3a/ay;

- YMETh ONIEPUPOBATH MOHATHIMU: CTEIICHb YUCIIa,
iorapu¢m umcia; yMeHne BBIIOIHSTH BHIYHUCICHNE
BHAaYCHUH 1 IpeoOpa3oBaHus BRIPAXKCHUN CO
CTETICHSAMH U JioraprudmMamu, IpeoOpa30BaHu
POOHO-palIOHAIBHEIX BEIPaKEHHIT;

- YMETh OIICPUPOBATh MOHATUAMU: PALlHOHATIBHEBIC,
MppalMoHaJIbHBIE, II0OKAa3aTeNbHbIe, CTCIICHHEIE,
lorapudmIdecKue, TPUrOHOMETPHYECKUE
ypaBHEHHS Y HEPAaBEHCTBA, HX CUCTEMBI;

- YMETh ONEPUPOBATH MOHATHAMU: ()YHKIIUSL,
HerpepbIBHAS (YHKINS, IPOU3BOIHAS,
nepBooOpasHasi, ONpeieNICHHbI HHTErpall; YMETh
HaXOANTh IIPOU3BO/IHBIE IIEMEHTAPHBIX (QYHKIIHH,
MCIIOJIb3YSl CIIPaBOYHbIE MaTepUallbl; HCCIIEI0BATh
B IPOCTEHIINX CiTydasx GYHKIUH Ha
MOHOTOHHOCTb, HAXOUTh HAHOOJBIINE 1
HAMEHbIINE 3HAUYCHUS (HYHKIHUIT; CTPOHTD
rpadMKH MHOTOYICHOB C UCTIOJIb30BAHHEM
armapaTa MaTeMaTHYECKOr0 aHaIHN3a; IPUMEHSTh
POU3BOAHYIO IIPU PELICHHUH 3314 Ha IBIKCHHE;
[peraTh NpakTUKO-OPHUEHTUPOBAHHBIC 3a]Ja4H Ha
HanOOoJIbIINE U HAUMEHBIIINE 3HAYCHUS, Ha
Hax0XJCHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONIEPUPOBATH MOHATHIMU: PALlUOHATIbHASL
(byHKIMS, TOKa3aTenbHast GYHKIUs, CTeNeHHas
(byHKIWS, TorapudMudecKas QyHKIH,
TPUTOHOMETpUYECKUE (HYHKLIUH, OOpaTHBIE
(bYHKLIMH; YMEHHE CTPOUTH rpaKu N3yIEHHBIX
(YHKLMI, HCTIONB30BaTh TPa(UKH IPH H3YYCHUH
[POLIECCOB U 3aBUCUMOCTEH, IPU PELICHUH 32124
M3 IPYrUX y4eOHBIX MPEAMETOB H 3a/1a4 U3
[peasIbHOM JKU3HU; BBIpaXaTh (hopmynamu
3aBHCHMOCTH MEX/1y BEJIMYNHAMU;

- YMETh pelIaTh TEKCTOBBIC 331a41 pPa3HbIX TUIIOB
(B TOM UHCIIe Ha POLIEHTBI, IOJIH U YacTH, Ha
BIYKEHUE, pa00Ty, CTOUMOCTb TOBApOB U YCIYT,
HaJIOTH, 3a]Ja4y U3 00JIaCTH YIIPaBJICHHS JINYHBIMH
1 ceMeitHBIMH (PMHAHCAMH); COCTABIIST
BEID)KCHUS, YPABHEHHSI, HEPABEHCTBA M MX
CHCTEMBI 110 YCJIOBHIO 3a/1a4H, UCCIIE0BaTh
[OTy4eHHOE PElICHHUE U OLICHUBATh
MPaBIOII0I00HOCTh PE3yJIbTaTOB;

- YMETh ONIEPUPOBATH MOHATHIMU: CPEAHEE
apudMeTHyecKoe, Meanana, HanoopIee U
HarMeHblIIee 3HAYCHUsI, pa3Max, JUCIepcus,
CTaHJapTHOE OTKJIOHEHNE YUCIOBOTO Habopa;
lyMeTb U3BJIEKaTh, HHTEPIPETHPOBATH
nH(pOpMaIHNIO, MPEICTABICHHYIO B TaOJIMIAX, HA
ImarpaMmax, rpaukax, OTpakarollylo CBOHCTBA
[pEaJIbHBIX MIPOLIECCOB U SIBJICHUH; ITPEACTaBISATD

MH(POPMAIIUIO C IIOMOIIBIO TAOJHII U THarpaMM;




- YMETh UHTETPUPOBATh 3HAHUS U3
[Pa3HBIX MIPEIMETHBIX 00JIaCTeH;

- BEIZIBUTATH HOBBIEC WCH, IIpejiaraTh
OpUTHHAIEHBIE TIOAXOIBI M PEIICHIS;
1 CIIOCOOHOCTH MX MCIIOJIB30BaHMS B
MO3HABAaTEILHOM U COIIMATBHON
MpaKTHKE

MCCIIeI0BaTh CTATUCTHYECKUE TAaHHBIE, B TOM
qHCIIe C IPUMEHEHHEeM IpaduyecKux METOI0B U
IIEKTPOHHBIX CPEICTB;

- YMETb ONIEPUPOBATh MOHATUSAMU: CIIy4YalHbII
OIIBIT ¥ CITy9aifHOE COOBITHE, BEPOSITHOCTD
CIIyJaifHOTO COOBITHS; YMETh BBIYNCIATD
BEPOSITHOCTD C HCIIOJIb30BAHUEM TpaPUIecKux
METO/I0B; IPUMEHSTH (POPMYIIBI CIOKEHHS
[YMHO>KEHHS BEPOSITHOCTEH, KOMOWHATOPHBIE
(baxThl 1 GOPMYIIBI IPU PELICHUH 337134,
OLICHNBATh BEPOSITHOCTU PEAJbHBIX COOBITHH;
3HAKOMCTBO CO CIIy4aiiHBIMH BEIMYNHAMU; YMEHHE
[IPUBOJUTH PUMEPHI TIPOSIBICHHS 3aKOHA
0OJBIINX YUCEI B IPHUPOTHBIX U OOIIECTBEHHBIX
STBIICHUSIX;

- YMETh ONIEpUPOBATH MOHATHAMHE: TOUKA, IPSIMasi,
[JIOCKOCTB, IIPOCTPAHCTBO, IBYTPAaHHBIN YTOJI,
CKPEIIUBAOLINECS MIPAMBIE, TApaUICIbHOCTD U
MePIECHANKYIIPHOCTD IPSIMBIX M INIOCKOCTEH,
yTOJI MEXAY IPSIMBIMU, YIOJ MEKIY IIPSIMOX U
[I0CKOCTBIO, YIOJI MEXKAY MIIOCKOCTSIMH,
[pacCTOSTHHE OT TOYKH J0 IUIOCKOCTH, PACCTOSHUE
MEXKIY MPSIMBIMHU, PACCTOSTHUE MEXIY
TUIOCKOCTAMU, YMETH UCIIOJIB30BATh IPU PCIICHUN
3a71a4 n3y4eHHbIE (PAKTHI U TEOPEMBbI
[UIAHUMETPHH; YMEHUE OLIEHUBATh PA3MEPBI
0OBEKTOB OKPY’KAIOILETO MHUPa;

- YMETh OTIEpUPOBATH MOHATHIMHI: MHOTOTPaHHHUK,
CeueHNE MHOTOTPaHHIKA, Ky0, Mapauieenumnesn,
pu3Ma, THpaMuaa, GuUrypa u moBepxHOCTh
BpalIeHNsI, IMIMHAD, KOHYC, ap, chepa, CeICHUs
(bUrypbl BpalleHusl, TNIOCKOCTh, KAaCAIOIIasCsI
cepbl, HUIMHAPA, KOHYCA, TUIOLIAJh TOBEPXHOCTH
MUpaMuabl, IPU3MBbI, KOHYCa, UIWHAPA, IIOIAAb
cdepsl, 00beM Ky0a, IPSIMOYTOJIBHOTO
[mapajiaeaenunesa, IupaMuasl, IPU3MBEL,
[MITMHIpa, KOHYCa, [1apa; yMeHne n300paxaThb
MHOTOTPaHHHMKU M TIOBEPXHOCTH BPAIIEHUS, HX
CEUCHUS OT PYKH, C TOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB 1 3JIEKTPOHHBIX CPEACTB; YMEHHUE
[pacrio3HaBaTh CHMMETPUIO B IIPOCTPAHCTBE; YMETh
[pacrio3HaBaTh MPaBUIbHBIC MHOTOTPAHHHKH;

- YMETb OIEPpHUPOBATH MMOHATUAMU: JIBUKCHUC B
npocTpaHcTBe, M0100HbIE (GUTYDPHI B
[POCTPAHCTBE; UCIIOIB30BaTh OTHOIICHHE
[UIOIIaIeH TIOBEPXHOCTEH 1 00bEMOB TOJJOOHBIX
(buryp npu pereHuu 3ajaay;

- YMETH BBIYUCIATh TCOMETPHUUYCCKUEC BEIITMYUHBI
(JuMHa, yroJI, IIoma s, 00beM, oAb
[TOBEPXHOCTH), UCTIONIB3YsI U3yUEeHHBIE (POPMYIIBI
METO/IBI;

- YMETh ONIEPUPOBATH MOHATHAMHU: IPSIMOYTOJIbHAS
CHCTEMa KOOPJIMHAT, KOOPJMHATHI TOYKH, BEKTOP,
KOOPJIMHATHI BEKTOPA, CKaJSIPHOE [TPOU3BEICHUE,
[yTOJI MEXy BEKTOpaMH, CYMMa BEKTOPOB,
IMTPOU3BEACHUEC BEKTOPA HA YHUCJIO, HAXOIUTH C
TTOMOIIIBIO N3YYEHHBIX (POPMYIT KOOPAUHATEHI
CepelIMHbI OTPE3Ka, PACCTOSTHUE MEXKY IBYMs
[TOUYKAMU;

- YMETh BBIOMPATh MMOJIXOISIINHA N3yIEeHHBIH METO
IS peteHus 3aja4n, pacro3HaBaTh
MaTeMaTnieckre (GakThl 1 MaTeMaTH4eCcKue
MOJIeNTM B IPUPOAHBIX M OOIIECTBEHHBIX SIBJICHUSIX,




B ICKYCCTBE; YMETh PUBOANTH IPUMEPHI
MaTEeMaTUUECKUX OTKPBITUIl poccuiickoit u
MHPOBOI MaTEMaTHYECKON HAYKH;

- YMETh OTIEPUPOBATH MOHATHAMHE: ONIPEACICHHUE,
AKCHOMa, TEOpeMa, CIICIICTBHE, CBOHCTBO, IPU3HAK,
TOKa3aTENbCTBO, PABHOCHIIBHBIE (DOPMYITUPOBKH;
[yMeTb (hOpMyIHpPOBATH OOpaTHOE H
MIPOTHUBOIIOI0KHOE YTBEPKACHHUE, IPUBOJUTH
[IpUMEpB! U KOHTPIPUMEPBI, UCIIOIb30BaTh METO/]
MaTeMaTH4eCKON MHAYKIMH; TPOBOANTD
MOKa3aTeNbHbIE PACCYKACHUS NPH PELLICHUH 3ajay,
OLICHUBATb JIOTUYECKYIO PABUIBHOCTD
[pacCy>KICHUIH;

- YMETh OTIEpPUPOBATH MOHATHAMH: MHOXKECTBO,
[TOJJMHOKECTBO, OTIEPALMH HaJl MHOXKECTBAMH;
[YMETb HCIIOJIB30BATh TEOPETHKO-MHOXKECTBEHHBIN
ammapatT AJIsl OIIMCAHUS PEATbHBIX IIPOIECCOB U
STBIICHUI TIPU PEIICHUH 3a1a4, B TOM YHCIIE U3
NpYyrux y4eOHBIX PEIMETOB;

- YMETh ONIEPUPOBATH MOHATHAMHU: Tpad, CBI3HBIN
rpad), nepeBo, UK, Tpad Ha MIOCKOCTH; YMETh
3a/1aBaTh U OIMCBIBATH Ipadbl pa3IMyHbIMU
CII0CO0aMHU; MCII0Ib30BaTh Tpadbl IPU PeLICHUH
3anad;

- YMETb CBOOO/THO ONIEPUPOBATH MOHATUAMHU:
COYETaHHUe, IIEPECTAHOBKA, YHCIIO COUCTAHNH,
YHCII0 IepecTaHOBOK; OnHOM HbioTOHA; ymMeHue
[IPUMEHATH KOMOMHATOPHBIE (DAKTHI 1
[pacCyXICHHUS JUTSA PeIIeHHs 3a1a4;

-YMETb OTIEpPHPOBATh MOHATHSMU: HATYPAJIbHOE
HCITO0, IETI0€ YHCII0, OCTATOK M0 MOAYIIIO,
[paIiOHAIBHOE YUCIIO, UPPAlMOHAIBHOE YUCIIO,
MHOKECTBA HATYPaJIbHBIX, LIEJIbIX, PAIIHOHAIIBHBIX,
MeCTBUTENBHBIX YHCENT; YMETh HCIIOIb30BaTh
MPU3HAKA ACTMMOCTH, HANMCHBIIHHA OO
enuTeNh U HAaMMEHbIIee 0011ee KpaTHoe,
JITOpuT™ EBKIIMIa pu penennn 3a1ay;
3HAKOMCTBO C Pa3JIMYHBIMHU [TO3UIIHOHHBIMA
CHCTEeMaMH CUUCIICHUS;

- YMETh CBOOO/IHO OIIEpHUPOBATH MOHITHUSMHU:
CTEIEHb C IEeTIBIM IT0Ka3aTeIeM, KOPEHb
HaTypaJIbHOM CTEIIeHN, CTETICHb C PAlMOHAIbHBIM
MoKa3aTeseM, CTENIeHb C IeHCTBUTEIbHBIM
(BeIIECTBEHHBIM) TTOKa3aTeseM, Jorapu(M Jucia,
CHHYC, KOCHHYC U TaHT'€HC TIPOU3BOJIHHOTO YHCIA;
- YMETh ONEPUPOBATH MOHATHIMH: TOXKJIECTBO,
[TO>KTIECTBEHHOE MpeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CUCTEMa YPaBHEHHUH U HEPABEHCTB,
[PAaBHOCHJIBHOCTD YpaBHEHHH, HEPaBEHCTB U
CHCTEM, palliOHalIbHbIE, HPPalMOHAIIBHEIE,
MOKa3aTebHbIE, CTETICHHBIE, Iorapu(MUIecKue,
[TPUTOHOMETPUYECKUE YPABHEHHUSI, HEPABEHCTBA U
CHCTEMBI; YMETb PellaTh ypaBHEHMUS, HEPAaBEHCTBA
1 CHCTEMBI C TOMOIIBIO PA3TUIHBIX IPHEMOB,
[peIIaTh ypaBHEHHS, HEPAaBEHCTBA M CUCTEMEI C
apamMeTpoM; IPUMEHSITh YPaBHEHHUS,
HEPAaBEHCTBA, MX CHCTEMBI JIJISI PEIICHHS
MaTeMaTHYECKUX 3a7ad M 33a]a9 U3 Pa3IHIHBIX
oOacTeil HayKH U peaJbHOHN JKHU3HHU;

-yMeTb CBOOOJIHO OIIEPHUPOBATH MOHATHIMHU:
rpaduk GyHKIMH, 0OpaTHAs QyHKIHS,
KOMITO3ULIMS DyHKIUH, IMHEHHAsT QyHKIMS,
KBazpaTniHasi QyHKIMsI, CTeleHHast QYHKIHS C




LIeJIBIM [T0Ka3aTesleM, TPUTOHOMETPHYECKHUE
(yHKIMH, 00paTHBIE TPUTOHOMETPHYECKHE
(byHKINH, TOKa3aTeNIbHAS U JIoTapu(hMUIecKas

(b YHKIHU; YMETh CTPOUTD TPaduKH (PyHKITHIHA,
BEITIOJTHATE IIPe00Opa3oBaHus TpapuKoB (yHKIIHH;
-yMETh UCTIOJIB30BaTh Tpaduku GYHKIUH IS
M3y4eHHs IPOLECCOB M 3aBUCHMOCTEH IIpH
[PELLICHHH 33124 U3 APYTUX YYEOHBIX PEIMETOB U
13 peasbHOM KU3HU; BEIpaXKaTh (OpMyIaMu
3aBUCHMOCTH MEXK/y BEINYNHAMU;

- YMETh CBOOO/IHO OIIEpUPOBATH MOHITUSMHU:
YETHOCTH (DYHKIIMH, IEPUOANIHOCTD (DYHKLIUH,
OrpaHWYEHHOCTH (PYHKIIMH, MOHOTOHHOCTh
(yHKIHH, SKCTpeMyM (QYHKIHHA, HANOOJbIIee U
HauMeHblIee 3HaUCHUS (PYHKIIMHU Ha TIPOMEXKYTKE;
[YMETb IIPOBOAUTE HCCICIOBaHUE (QYHKLMH; YMETh
MICTIOTb30BaTh CBOMCTBA U rpadpuku QyHKIHN IS
[peLICHNS YpaBHEHUI, HEPaBEHCTB U 337134 C
mapaMeTpamu; H300pa)kaTh Ha KOOPIMHATHOM
[UIOCKOCTU MHO>KECTBA PEILICHUN YPaBHEHUIA,
HEPaBEHCTB M UX CHCTEM;

- yMeTh CBOOO/IHO OIIEpUPOBATH MOHITUSMHU:
MOCJIEI0BATENLHOCTD, apupMeTHIeCcKast
porpeccusi, FreOMeTpHYeCcKas IPOrpeccHs,
0ECKOHEUHO YOBIBAIOIIAsi FEOMETPHYECKast
porpeccHsi; yMETb 3a1aBaTh
[OCIIeJOBATEILHOCTH, B TOM YHCIIE C TIOMOLIBI0
[PEKYPPEHTHBIX (HOPMYIT;

- YMETh OIICPUPOBATh MOHATUSIMH: HEIPEPHIBHOCTD
(hyHKIHH, aCHMITOTHI rpaduka GyHKINH, IIepBast
1 BTOpasi POU3BOAHAS (DYHKLIUH, [COMETPHICCKHI
M pU3NUECKHA CMBICI IPOU3BOJIHOM,
nepBooOpa3Hasi, ONpeielIeHHbIH HHTErpall; yMeTh
HaXOANTh aCUMITOTHI Ipauka GYHKIUH; YMETh
BBIYHCIISATH IPOU3BOJIHBIE CYyMMBI, IPOM3BEICHUS,
YACTHOTO Y KOMITO3ULIMK (QYHKIMHA, HAXOTUTh
[ypaBHEHHE KacaTeIbHO K rpauKy (yHKIUH;
[YMETb HCIOJIb30BaTh MPOU3BOJHYIO JUTS
mcceoBanus QyHKIMN, 111 HAXOXKICHUS
HAMTYYIIErO PELICHNS B IPUKIIAIHBIX, B TOM
YHCIIe COLMATbHO-DKOHOMUYECKUX H (PH3NUSCKHX
3ajadax, 17 ONPeNeNICHUs CKOPOCTH H
[YCKOpEHHSI; HAXOAUTb IO U 00BEMBI (UTYD
C MOMOIIBIO UHTETPAJIa; TPUBOAUTH ITPUMEPHI
MaTeMaTHYeCKOTO MOJICITMPOBAHHUS C IOMOIIIBIO
i depeHIranbHbIX YpaBHEHUIH;,

- YMETh ONEPUPOBATH MOHATHIMH: KOMILJIEKCHOE
4KCII0, CONPSKEHHbIE KOMIUIEKCHBIE YHCIIa,
MOZyJIb U apT'YMEHT KOMILIEKCHOTO YHCIia, opma
3alKCH KOMIUIEKCHBIX YHcel (TeoMeTprdecKas,
TPUTOHOMETpUYECKas U anredpandeckas); yMeTh
[TPOU3BONTH apU(PMETHYECKHE JICHCTBHS C
KOMIUIEKCHBIMH YHCIIaMU; TIPUBOUTH IPUMEPHI
MCIIONIb30BaHHST KOMIUIEKCHBIX YHCET;

- yMeTh CBOOO/IHO ONIEpPUPOBATH MOHITUSMH:
cpenHee apupMeTHIecKoe, Mearnana, HanbobIee
M HAMMEHbIIIee 3HAYCHMUS, pa3MaX, TUCTIEPCHS,
CTaH/IapTHOE OTKJIOHEHHUE JJIsl OIIMCAHUS
YKCIIOBBIX IAHHBIX; YMETh UCCIIEI0BATh
CTaTHCTHYECKHE JJAHHBIE, B TOM YHCIIE C
MpUMEHEHNEM IpaguIecKuX METOJI0B U
DIIEKTPOHHBIX CPEJCTB; TpaUUECcKH UCCIIE0BaTh




COBMECTHbIC HaOIOICHUS C TIOMOILBIO THarpaMM
[paccerBaHus U JIMHEHHOM perpeccuy;

- YMETh HaXOIWUTh BEPOSITHOCTH COOBITHII C
MCTIONI30BaHIEM I'PAUIECKUX METOIOB;
MIPUMEHSATH IJIs1 peIeHuUs 3a1a4 (hopMyItsl
CIIOXKCHUS 1 YMHO)KEHHS BEPOATHOCTEH, hopMyITy
MTOJTHOH BeposiTHOCTH, (hopmyiry Beprymm,
KOMOWHATOPHBIE (DaKTHI U (POPMYIIBL;, OIICHUBATH
BEPOSITHOCTH PEAILHBIX COOBITHI; yMETh
OIIEpUPOBATH MOHATHAMMU: ClTy4yaiHasi BElNU4nHa,
[pacripeieieHie BeposTHOCTEH, MaTeMaTHIECKOe
0)KMJaHue, UCTIEPCHUs U CTaHIapTHOE OTKJIOHEHHUE
CITy4aliHOM BEIMYHMHBI, QYHKIUH pacipenesieHus 1
TUIOTHOCTH PaBHOMEPHOTO, TIOKAa3aTEILHOTO 1
HOPMAJIBHOTO pacIpeAeIeHIH; yMETh
MCTIONB30BaTh CBOWCTBA M3Y9IEHHBIX
[pacTipeaeeH i ATl pelIeHNs 3a1ad; 3HAKOMCTBO C
MOHATHSAMHE: 3aKOH OOJIBIIINX YHCEII, METOMBI
BEIOOPOYHBIX MCCIIEAOBAHNUI; yMETh IPUBOANTD
NpUMEpBI IPOSIBJICHUS 3aKOHA OOJIBILINX YHCEN B
MPUPOJHBIX U O6IJ.[CCTBCHHI)IX SIBJICHUAX;

- YMETb CBOOOTHO ONIEPUPOBATH MOHATUAMHU:
[TOuKa, NpsiMasi, III0CKOCTb, IPOCTPAHCTBO,
OTPE30K, JIy4, IVIOCKU yroJl, ABYIPAaHHBINH yroJl,
[TpEXTpaHHbIN yroJ, nepeceKarolmecs,
MTapaulebHBIC U CKPEIMBAIOIINECS PSAMBIE,
MapauIeIbHOCTD U MEPIECHIUKYIPHOCTD IPSMBIX
1 TITIOCKOCTEH, yroJl MEKAy MPSIMBIMH, YTOJI
MEXIY MPSIMOH U INIOCKOCTBIO, YTOJI MEKITY
TUTOCKOCTSIMH; YMETbh HCIIOJIb30BATh IPH PELICHUH
Bajad n3ydeHHbIe (PAKTH U TEOPEMBI
TUIAHUMETPUHU; YMETh OLICHUBATL pasMEphbl
0OBEKTOB B OKPYIKAIOIIEM MHUPE; yMETh
OICPUPOBATH NMMOHATUAMU: MHOT'OI'PaAHHUK, CCUCHHUC
MHOT'OI'paHHUKaA, HpaBHJ’ILHbIﬁ MHOTOI'paHHHUK,
npu3Ma, nmupamua, GUrypa u moBepxXHOCTh
BpalleHusl, IMIMHADP, KOHYC, map, cdepa,
[pa3BepTKa MOBEPXHOCTH, CEUCHUS KOHYCa
[IMITHHIPA, TapauleNIbHbIe OCH MM OCHOBAaHHIO,
CedeHue apa, MIOCKOCTh, Kacaromasics cdepsl,
[MITMHIPA, KOHYCA; YMETh CTPOUTH CEUYEHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPaHHUKH,
(bUrypbl 1 TIOBEPXHOCTH BpAILlEHHsI, UX CCUCHUSI, B
[TOM YHCIIE C TIOMOIIBIO AJIEKTPOHHBIX CPEJNICTB;
IYMETb IPUMECHATH CBOMCTBA T€OMETPHUUICCKUX
(buryp, caMmocTosTeIbHO (HOPMYITUPOBATH
OTIpeIeNIeHNs U3y9aeMbIX (pUTryp, BBIIBUTATh
TUIIOTE3bI O CBOMCTBAX M IMpu3HaKax
reoMeTPUIECKUX (PUryp, 000CHOBBIBATH MITH
OIIPOBEPTaTh UX; YMETh IPOBOJHUTH
KiaccUPUKaIHo GUTyp 1O Pa3IHIHBIM
[IpU3HAaKaM, BBITOJIHITH HEOOXOIMMBbIE
ITONIOJTHUTENBHBIE TOCTPOCHHUS;

- yMETh CBOOOJIHO ONEPHPOBATH HOHSITHSIMH:
ruTomanb GUrypsl, 00seM (GUTYpHI, BETHYNHA
lyIJ1a, pacCTOsHUE OT TOYKH 0 IJIOCKOCTH,
[PACCTOSIHUE MEXKly IPAMBIMH, PACCTOSTHUE MEXKIY
[IOCKOCTSIMH, TLJIOIIA/Ib cepbl, Ioaip
IMTOBCPXHOCTHU MUpaMHUbl, ITIPU3MBI, KOHYCA,
ITHHIpa, 00beM Ky0a, MPSIMOYToJIbHOTO
apaJuiesienune/s1a, MUpaMuabl, IPU3MBI,
[MITMHIpA, KOHYCa, 1apa; yMETh HaXOAUTh
OTHOIIEHHE 0OBEMOB MOJOOHBIX QUTYP;




- YMETh CBOOO/IHO OIIEpUPOBATH MOHSITUSMHU:
BIDKEHHE, TapalljieIbHbII IePeHoC, CUMMETpPHUs
Ha IUIOCKOCTH | B IPOCTPAHCTBE, TOBOPOT,
mpeoOpa3oBaHue Mo100ws, MOT0OHBIE PUTYPHL;
[YMETb paclo3HaBaTh paBHBIC U MOJOOHBIE (PUTYPHI,
B TOM YHCIIE B IPUPOJIE, HCKYCCTBE, aPXUTEKTYPE;
[YMETb HCTIOJIb30BATh FEOMETPUIECKIE OTHOIICHMS,
HaXOJUTh TEOMETPUYECKUE BEINYNHBI (AJIHHA,
lyTrod1, TUIoIIab, 00beM) TIPH PEIICHUH 3a1a4 U3
NPYrux yueOHBIX IPEIMETOB U U3 PETbHOM
DPKI3HU;

- YMETb CBOOOJJHO ONEPUPOBATH MOHATUAMHU:
MPsIMOYTOJIbHASL CCTEMa KOOPAUHAT, BEKTOP,
KOOPIMHATHI TOYKH, KOOPAWHATHI BEKTOPA, CyMMa
BEKTOPOB, IPONU3BEACHIE BEKTOPA Ha YHUCIIO,
[pa3JI0KEHUE BEKTOPA 110 0a3mCy, CKAISIPHOE
MIPOM3BEICHUE, BEKTOPHOE MIPOU3BEICHHUE, YTOJI
MEXIy BEKTOPAMH; YMETh UCIIOJIb30BATh
BEKTOPHBIN M KOOPAWHATHBIN METOA IS PEIICHHS
FeOMETPUUECKUX 3a7a4 U 3a7jad APYTUX YIeOHbIX
[peMETOB; ONIEPHPOBATH MOHATHAMHU: MaTpHIa
2x2 1 3X3, onpeneauTens MaTPHUIIbL,
TeOMETPUUECKUIT CMBICIT ONPEACTUTENS;

- YMETh MOJICTUPOBATh pPealbHbIe CUTyalluH Ha
SI3BIKE MAaTEMaTHKH; COCTABIISITh BBIPasKEHUS,
[YpaBHEHUsI, HEPABEHCTBA M IX CUCTEMBI I10
[YCIIOBHIO 3aa4uHl, NCCIIEAOBATh IIOCTPOCHHBIE
MOJIEITH C MCTIOJIb30BAHUEM ariapara anreopsl,
MHTEPIIPETHPOBATD MOJIyYCHHBIN PE3YIIbTAT;
CTPOUTH MaTEMaTHYECKNE MOJIEIH C TIOMOIIBIO
rEeOMETPUYECKHX ITOHATHH U BEJIMUNH, PeIIaTh
CBSI3aHHBIC C HUMH IIPAKTUYECKUE 3a/1a4H;
COCTaBJISITh BEPOSTHOCTHYIO MOJIEIb U
MHTEPIPETUPOBATH MOJIyUYEHHBIN pe3ybTar;
[peIaTh MPUKJIAAHBIC 3a]]aul CPEICTBAMHU
MaTeMaTHYECKOTO aHalli3a, B TOM YHCIIE
COIMATbHO-3KOHOMHYECKOTO ¥ (PU3NUECKOTO
XapakTepa;

- YMETh BBIOMPATH MOJIXOISAIINH METO ISt
[peIIeHus 3aJa4uK; MOHMMaHUE 3HAYMMOCTH
MaTeMaTHKHU B U3yYeHUH NPUPOIHBIX U
OOIECTBEHHBIX MPOLIECCOB U SIBJICHUI; yMEHHE
[pacTio3HaBaTh MPOSBIEHUE 3aKOHOB MAaTEMaTHKH B
HCKYCCTBE, YMETh IPUBOIUTH MPUMEPHI
MaTEMaTUUECKUX OTKPBITUNA POCCUICKON U
MUPOBOI MaTeMaTU4YECKOM HAyKU

OK 02 Hcnons3oBath
COBPEMEHHBIE CPEJICTBA
[oWCcKa, aHaJIn3a 1
MHTEPIPETALH
MHpOPMALNH, U
MH(POPMALMOHHBIC
TEXHOJIOTHH IS
BEITTOJTHEHUS 337124

PO eCCHOHANTBHOM

e TeIbHOCTH

B o6JyiacTH LICHHOCTH HAYYHOTO
[TO3HAHUS:

-c(hOpMUPOBAHHOCTh MUPOBO33PEHHS,
COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO pa3sBUTHS HAyKU U
00111eCTBEHHOW TIPaKTHKH,
OCHOBAHHOTO Ha JAUAJIOTE KYJIBbTYP,
CIIOCOOCTBYIOIETO OCO3HAHHIO CBOETO
MecTa B OJIMKYJIbTYPHOM MHPE;

- COBEPILIEHCTBOBAHUE S3BIKOBOM 1
UUTATEIbCKOM KYJIbTYphl KAK CPEICTBA
B3aMMOJICHCTBUS MEXKTY JIIOABMU U
ITO3HAHUA MUPaA,

- 0CO3HaHUE LIECHHOCTH HAay4YHOH
PCATCIIbHOCTHU, TOTOBHOCTh
OCYILIECTBIISITh MPOEKTHYIO U

- YMETh ONIEPUPOBATH MOHATHIMU: PALlUOHATIbHASL
(byHKIMSA, TOKa3aTenbHast GYHKIMS, CTEeIIeHHAas
(byHKIMS, TorapudmMudeckas GyHKIMS,
TPUTOHOMETpHYECKUE (PYHKLUH, 0OpaTHBIC
(YHKLIUH; YMETh CTPOUTH IPadUKH H3Y4SHHBIX
(DYHKIMI, UCTIOJIb30BATh IPaMKK IPH N3yYEHUH
[TPOLIECCOB M 3aBUCUMOCTEH, TP PELISHUH 3a/1a4
M3 IpYruX y4eOHBIX TPEAMETOB M 33/1a4 U3
[peasIbHON JKU3HM; BBIpaXaTh GopMynamu
3aBHCHMOCTH MEX/1y BEIMYNHAMHU;

- YMETh ONIEPUPOBATH MOHATHIMH: TOXKJIECTBO,
TOXECTBEHHOE IPeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CHCTEMa YPaBHEHUIT U HEPABEHCTB,
[PaBHOCHJILHOCTD YPaBHEHHH, HEPABEHCTB U
CHCTEM, pallMOHANIbHbIE, HPPALIMOHAIIbHBIE,
[OKazaTebHbIE, CTENICHHBIE, JIorapu(MHUYecKue,

[TPUTOHOMETPUYECKUE YPABHEHHMS, HEPABEHCTBA U
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iCCI1eJ0BATEIbCKYIO AEATEILHOCTh
MHIMBHUYaJIbHO U B TPYIIIE.
OBrnajeHIe YHUBEPCAIbHBIMU
[y4eOHBIMH TI03HABATSIILHBIMH
IMECTBUSIMU:

B) paboTa ¢ mH(pOpMAIHEH:

- BJIaJICTh HaBBIKAMU [IOJTyYCHUS
MH(MOPMALUK U3 HCTOYHUKOB PAa3HBIX
THUITOB, CAMOCTOSITEIILHO OCYIIECTBIISTH
[TOVCK, aHAJIN3, CHCTEMATU3aLHIO 1
MHTEpIpeTauio nHGopManum
[Pa3IMYHBIX BUJOB U (hopM
[pe/ICTaBICHUS;

- CO31aBaTh TEKCTHI B PA3IMYHBIX
(hopMaTax ¢ y4eToM Ha3HAUYCHUS
MH(MOPMaLUH ¥ [IEJIeBOM ayAUTOPHH,
BEIOMpAst ONTUMAIBHYIO (GOPMY
MpeICTaBICHIS U BU3YaIH3allHy;

- OLICHUBATH JOCTOBEPHOCTb,
NICTUTUMHOCTb I/IH(bOpMaI_lI/II/I, cC
COOTBETCTBUEC NPABOBLIM U MOPAJIbHO-
HTUYECKUM HOpMaM;

- NCTIONIB30BaTh CPEICTBA
MH()OPMALMOHHBIX U
[KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B
[pELICHUH KOTHUTHBHBIX,
KOMMYHUKATUBHBIX U
OpPraHU3aOHHBIX 337134 C
coOrOIeHIEM TpeOOBaHMIA
PPrOHOMUKH, TEXHUKH 0€30MacCHOCTH,
HTHEeHBI, pecypcocOepexeHus,
[IPaBOBBLIX U OTUIYCCKUX HOPM, HOPM
MH(POPMALMOHHOM 0€30MaCHOCTH;

- BJIaJICTb HaBbIKaMH PACIIO3HAaBaHUA U
BalMThl HHOPMAIHH,
MHGOPMALMOHHON 6€30IacHOCTH
IIMYHOCTH

CHCTEMBI; YMETb PellaTh ypaBHEHMUS, HEPAaBEHCTBA
M CHCTEMBI C TIOMOIIIBIO Pa3JInYHBIX IPUEMOB;
[pemIaTh ypaBHEHUS, HEPABEHCTBA M CHCTEMBI C
apaMeTpOM; IIPHUMEHSTh YPaBHEHUS,
HEpaBEHCTBA, UX CHCTEMBbI JUIS PEIICHUS
MaTeMaTHYECKHX 3aJa4 U 3a/1a4 U3 Pa3INIHbIX
oOacTeil HayKH U peasbHOHN JKHU3HHU;

- YMETb CBOOOHO ONIEPUPOBATH MOHITHIMHU:
NBIDKEHUE, TIApAJUISNIbHBIA IEPEeHOC, CHMMETPUS
Ha IUIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT,
peoOpa3oBaHue 10100Ms, T0100HbIE GHUTYPBI;
[YMETb pacro3HaBaTh paBHbIE U [TOJOOHBIE PUTYDBL,
B TOM YHCIIE B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE;
[YMETb HCTIOJIb30BATh TEOMETPUIECKIE OTHOIICHMS,
HaXOJUTh TEOMETPUIECKUE BENNINHBI (AJIMHA,
[yToJI, IIonIa s, 00beM) PU PEIICHNH 3a1a9 U3
MPYTuX y4eOHBIX IPEIMETOB U U3 PEATbHOMN
DPKU3HU

OK 03 IInanupoBaTs u
[pean30BbIBATH
COOCTBEHHOE
podeccroHanbHOe U
ITMYHOCTHOE pa3BHUTHE,
[peANPUHUMATENBCKYTO
eI TeIbHOCTh B
mpodeccnoHambHOMI
cepe, UCIOIB30BATH
BHaHUS 110 (PUHAHCOBOM
rPaMOTHOCTH B
[Pa3IMIHBIX KU3HEHHBIX
CUTYaIUsIX

B o6sacti 1yXOBHO-HPaBCTBEHHOTO
BOCTIMTAHWS:

-- c(OPMHUPOBAHHOCTH HPABCTBECHHOTO
CO3HAHUS, STHYECKOTO TIOBEACHUS;

- CITOCOOHOCTH OLICHUBATH CUTYAIHIO U
MIPUHUMATh OCO3HAHHBIC PELICHUS,
OpUEHTHUPYSICh HA MOPATBLHO-
HPaBCTBECHHBIC HOPMBI U IIEHHOCTH;

- 0CO3HAHUE JTUYHOTO BKJIA/IA B
[TOCTPOECHHE YCTOHYMBOTO OY/IYIIETO;
- OTBETCTBEHHOE OTHOIIEHHE K CBOUM
[POUTEISIM U (WJIH) IPYTUM YJIeHaM
CEMbBH, CO3JJTAaHUIO CEMBH HAa OCHOBE
0CO3HAHHOTO MPHHATHUS [IEHHOCTEH
CeMEeNHOM KU3HU B COOTBETCTBUU C
TpaIuIHsIMy HapoJoB Poccuy;
OB1aJicHIE YHUBEPCATbHBIMH
[PETYISATHBHBIMHE JCHCTBUSIMHU:

a) caMOoOpraHu3aIus:

- CAMOCTOSITEIILHO OCYIIECTBIIATh
[MO3HABATENILHYIO AESITETLHOCTD,
BBISIBIISAITH MPOOJIEMBI, CTABUTH U
bopmynupoBaTh COOCTBEHHBIE 337291
B 00pa30BaTENLHON IEATENHHOCTH U

PKU3HCHHBIX CUTYallUAX,

- YMETb OIIEPUPOBATH OHATUAMHU: PAllOHAJIbHBIE,
MppalMoHaJbHBIE, I0OKa3aTelbHbIe, CTCIICHHEIE,
lorapudmuyecKue, TPUrOHOMETPHYECKUE
[YpaBHEHUSI U HEPaBEHCTBA, UX CUCTEMBI;

- yMETh ONEPUPOBATH MOHITUSIMHU: MHOTOIPaHHUK,
CeyeHHe MHOTOIpaHHUKa, Ky0, Iapauiesieumne],
npu3Ma, nmupamuia, GUrypa u moBepxXHOCTh
BpallleHus, IWINHP, KOHYC, Iap, cgepa, CeueHus
(bUrypbl BpalleHusl, TNIOCKOCTh, KaCAOIIAsCsI
cepbl, HUIHHAPA, KOHYCA, IUIOLIA/Ib TOBEPXHOCTH
[MUpaMUIbI, IPU3MBL, KOHYCA, IAJIMHIPA, IUIOIIAb
cdepsl, 00beM Ky0a, IPSIMOYTOJIbHOTO
mapasuiesenunea, IUpaMubl, IPH3MBI,
JIMHIPA, KOHYCa, IIapa; yMEHHe H300paxath
MHOTOIPaHHUKH U IOBEPXHOCTH BPALCHUS, HX
CEUYCHHS OT PYKH, C TOMOIIBIO YEPTEHKHBIX
MHCTPYMEHTOB U 3JICKTPOHHBIX CPEACTB; YMETh
[pacro3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMETh
[PaCIIO3HaBaTh MPaBUJIBHBIC MHOTOI'PAHHUKH,

- YMETb OIIEPUPOBATH NOHATUAMHU: NIPSMOYTOJIbHAS
CCTEMA KOOpAWHAT, KOOPJAWHATHI TOUYKH, BEKTODP,
KOOPJIMHATHI BEKTOPA, CKAJISIPHOE NPOU3BE/ICHHE,
[YTOJI MEXy BEKTOPAMH, CYMMa BEKTOPOB,
IMTPOU3BEACHUEC BEKTOpPA HA YHUCJIO, HAXOIUTH C

TOMOIIBIO U3YYEHHBIX (POPMYIT KOOPIMHATEI
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- CaMOCTOSITENILHO COCTABIISITh IUIaH
[peLeHust IPOOIIEMBI C y4ETOM
MMEIOIINXCST PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U NIPEANIOUTEHUH;

- TaBaTh OIIEHKY HOBBIM CHUTYalHsIM;
criocoOCTBOBAThH (POPMUPOBAHHIO U
MPOSIBIICHUIO MIMPOKON 3PYAULINH B
pa3HBIX 001ACTIX 3HAHWUH, TOCTOSHHO
[OBBIIIATH CBOW 00pa30BaTENbHBIN 1
KyJIbTYPHBII YPOBEHD;

0) CaMOKOHTPOJb:

MCII0JIb30BATh IPUEMBI PeIICKCHH JIIS
OLICHKH CHTYalllH, BEIOOpa BEPHOTO
[pETIICHS;

- YMETh OLIEHHBATh PUCKU H
CBOEBPEMEHHO NPUHUMATH PELICHHS
[10 X CHIDKCHUIO;

B) SMOIIMOHAIBHBIN WHTENIIEKT,
[peATIoIararouui
c(hOpMHUPOBAHHOCTE:

BHYTpEHHEH MOTUBALUHY,
BKJIIOUYAIOLEH CTPEMIICHHUE K
ITOCTHXKEHHUIO LIETIN U YCIIEXY,
OINITUMU3M, MTHUIUATUBHOCTDH, YMCHUC
ﬂeﬁCTBOBaTL, HUCX0Js U3 CBOUX
BO3MO>KHOCTEH;

- SMITaTHH, BKIIOYAIOIICH CITOCOOHOCTD
[TOHIMAaTh SYMOLMOHAIFHOE COCTOSHHE
IPYTHX, yIUTBIBATh €TO IPU
OCYIIECTBICHUN KOMMYHHKALIHH,
CIIOCOOHOCTH K COUYBCTBHIO U
COTIepEeKMBAHMUIO;

- COIMAJIbHBIX HABBIKOB, BKJIIOYAIOIINUX
CIIOCOOHOCTH BBICTpanBaTb OTHOLICHUSA
C IPYTHMHU JIFOJIbMH, 3a00THTHCS,
[IPOSIBIIATE HHTEPEC U pa3peIiaTh
KOH(ITUKTHI

CCPCAUHBI OTPE3KaA, paCCTOAHUC MCIKAY ABYMS
TOYKaMM

OK 04 DddexTnBHO
B3aMMOICHCTBOBATh U
[paboTaTh B KOJUICKTUBE
1 KOMaH/Ie

TOTOBHOCTH K CAMOPAa3BUTHIO,
CaMOCTOSITEIIFHOCTH H
CaMOOTIpEIEIICHUIO;

-OBJIaIcHIE HABBIKAMHU Y4eOHO-
cciie10BaTeNIbCKOM, MPOEKTHON U
COLMATEHON AEATENEHOCTH;
OB1ajieHNe YHUBEPCATbHBIMU
KOMMYHHKATUBHBIMU JICHCTBUSIMHU:
0) coBMecCTHasl IeATENbHOCTb:

- MOHUMATh U UCIIOJIb30BATh
[IpeuMyIecTBa KOMaHIHON U
THINBUAYaJIbHON pabOTHI;

- MPHHUMATP ST COBMECTHOM

e TeTPHOCTH, OPTaHU30BEIBATh U
KOOPAMHUPOBATH ACUCTBUS IO €€
ITOCTHXKEHUIO: COCTABIIATh IJIaH
neiicTBUH, pacipeesaTh POy ¢
[y4eTOM MHEHHMI y4YaCTHUKOB
00CYX/1aTh pe3yIbTaThl COBMECTHON
[paboTEI;

- KOOPAMHUPOBATD U BBITIOTHSTH
[PaboTy B YCIIOBUSIX PEATHHOTO,
BUPTYaJIbHOTO M KOMOMHHUPOBAHHOTO
B3aNMOICHCTBUS,

- OCYLLECTBJISTh O3UTUBHOE

CTPATCTHUICCKOC NNOBCJICHUC B

- YMETb OIIEPUPOBATh MOHATUSAMU: CIIy4aliHBbIii
OIIBIT U CITy4alfHOEe COOBITHE, BEPOSITHOCTD
CIIy4aifHOTO COOBITHS; YMETh BBIYNCIISATD
BEPOSITHOCTD C MCTIOJIB30BAHNEM TPAYUUECKUX
METO/I0B; IPUMEHSTH (POPMYJIBI CIIOXKEHHS U
[YMHO>KEHHUS BEPOSITHOCTEH, KOMOWHATOPHBIE
(baxTbl U GOPMYIIBI IPU PELICHNH 337134,
OLICHNBATh BEPOSTHOCTH PEAJIbHBIX COOBITHH;
3HAKOMCTBO CO CJIy4ailHbIMH BEJIMUMHAMU; YMETh
[PUBOAUTH IIPUMEPBI MPOSIBIICHUS 3aKOHA
OONBIINX YUCEI B IPHUPOTHBIX U OOIIECTBEHHBIX
SIBIICHUSIX;

- YMETh CBOOOIHO OIIEpHUPOBATH MOHITHSMHU:
CTEIEHb C IETIBIM IT0Ka3aTeIeM, KOPEeHb
HaTypaJIbHOM CTEIIeHN, CTETICHb C PallMOHAIbHBIM
[TOKazaTesieM, CTEeTIeHb C JICHCTBUTEIILHBIM
(BelecTBEHHBIM) TTOKa3aTeseM, Jorapudm 4ncia,
CHHYC, KOCHHYC M TAHT'€HC MIPOU3BOJILHOTO YHCIIA;
- yMEeTh CBOOO/IHO ONIEPUPOBATH MOHSITUSMHU:
rpaduk pyHKINU, oOpaTHas GyHKIH,

KOMIO3HINS (PYHKINH, THHEHHAS QyHKIHSA,
KBapaTHIHas QYHKIUS, CTeTIeHHas (QyHKIHS ¢
[IeJTBIM [TOKa3aTeIeM, TPUTOHOMETPHYECKIE
(byHKIMH, 0OpaTHBIE TPUTOHOMETPUIECKHE
(byHKIMH, TOKa3aTeNbHas U JorapupmMudecKas
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[Pa3IMYHBIX CUTYaLHsX, IPOSIBIATh
TBOPYECTBO U BOOOpaKeHHE, ObITh
MHHAIATHBHBIM.

OBilasieHNE YHUBEPCAIbHBIMHA
[PETYIATHBHBIMU JICHCTBUAMU:

T) MpUHATHE ce0S U IPYTHUX JIOACH:
- IPUHIMATh MOTHBBI U apTYMEHTHI
pYruX JI0AEH pyU aHaIu3e
[PE3YJIBTaTOB AESATEIHLHOCTH;

- IPU3HABAThH CBOE IIPaBO U MPaBO
IMpyTrUX Jrosei Ha OUIHOKHY;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh
MUp C TIO3UIIMHU JPYTOro Yel0BeKa

(DYHKIMH; YMETh CTPOUTH rpaduKK QYHKIHH,
BEITOJIHATH NTpeo0pazoBaHust rpauKoB QyHKINIL;
- YMETh UCIIOJIE30BATh TPapUKU PYHKITHHA I
M3y4eHHs IPOLECCOB M 3aBUCHMOCTEH IpH
[PELLICHHH 33124 U3 APYTUX YYEOHBIX IPEIMETOB U
13 peanbHOM )KU3HHU; BEIPAXKATh (HOPMYIaMH
3aBICHMOCTH MEXIY BEIUYMHAMU;

- CBOOOJIHO ONIEPHPOBATH IIOHATHSAMH: YETHOCTh
(DYHKIMH, TEPUOANIHOCTH (DYHKIIUH,
OrpaHUYEHHOCTH (PYHKIIMH, MOHOTOHHOCTh
(bYHKIMH, SKCTpeMyM (YHKIMH, HanOoJIbIIee 1
HarMeHblIee 3HaYeHUsI QYHKIMH Ha IPOMEXYTKE;
[YMETb ITPOBOAMTH UCCIIEIOBAaHHE (QYHKIINH;

- yMETb UCIIOJIBb30BATh CBOICTBA U TpadMKU
(byHKOWI 1718 peleHns ypaBHeHNH, HEPaBEHCTB U
3ajad ¢ mapaMeTpaMu; n300paxarh Ha
KOOPJIMHATHOM INIOCKOCTH MHO>KECTBA PELUEHUI
[ypaBHEHUI, HEPaBEHCTB U MX CHCTEM

OK 05 OcymecTBasTh
YCTHYIO W THCEMEHHYIO
KOMMYHHUKAIIHIO Ha
rocy1apCTBEHHOM
s1361Ke Poccuiickoit
Denepaliu ¢ y4eTom

B 06macTi 5cTeTHIECKOTO
BOCIIUTAHHUSA:

- 5CTETUYECKOE OTHOILIEHUE K MUPY,
BKITIOYAst 3CTETHUKY ObITa, HAYYHOTO U
TEXHUYECKOI0 TBOPYECTBA, CIIOPTa,
Tpy/Aa U OOILICCTBEHHBIX OTHOIICHHUIA;

- YMETb ONIEPUPOBATh MOHATUSAMU: CPETHEE
apudmMeTHIecKoe, MeNaHa, HanoobIee U
HaMEHbIIEE 3HAUCHUs, pa3Max, JUCTIEPCH,
CTaHJapTHOE OTKJIOHEHUE YHCIOBOI0 Habopa;
YMETh U3BJIE€KAaTh, HHTEPIIPETUPOBATh
MH(OpMaLUIo, IPEICTABICHHYIO B Ta0NIMIax, HA

0CO3HAHHOE NOBEJAEHUE
Ha OCHOBE
Tpa}II/IHI/IOHHBIX
00IIIEYETOBEYECKHX
[IEHHOCTEH, B TOM YHCIIE

(OCHOBE TyXOBHO-HPaBCTBEHHBIX
lieHHocTel HapoioB Poccuiickoit
Denepanuu, HICTOPUUECKUX U
Hal[MOHAJIbHO-KYJIbTYPHBIX TpaJuLUH,

(1)0pMI/Ip0BaHI/I€ CHCTEMbI 3HAYUMBIX

ocoOeHHOCTEH - COCOOHOCTB BOCIIPUHMMATh narpaMmax, rpaukax, OTpakarollyo CBOHCTBa
COLIMAIBHOTO U [pa3IMYHbIC BUIBI HCKYCCTBA, [peajIbHBIX MPOLIECCOB U SIBJICHUI; TPEACTABISTh
KyJIbTYPHOTO TPaJULUHA 1 TBOPYECTBO CBOCTO U MH(OPMAIIUIO ¢ TOMOIIBIO TaOJIUI U AUarpaMm;
KOHTEKCTa INPYrux HapoJOB, OLIYLIATh MCCITeI0BaTh CTATUCTHYECKUE IAaHHBIE, B TOM

PMOLIMOHAIEHOE BO3ICHCTBUE qHCIIe C PUMEHEHHEM IpadUYECKIX METOJI0B U

MCKYCCTBA,; HIICKTPOHHBIX CPEJICTB;

- yOeXKICHHOCTh B 3HAUUMOCTH I |- YMETh ONIEPUPOBATh HOHATHAMH: TOYKa, IIpsMas,

ITMYHOCTH M 00IIECTBA OTEYECTBEHHOTO[INIOCKOCTh, IPOCTPAHCTBO, ABYTPAHHBIHA YToJl,

1 MUPOBOTO UCKYCCTBA, STHUUECKHX  [CKPELIMBAIOIIUECS MPSIMbIE, MapajieIbHOCTh U

KyJIbTYPHBIX TPaIULUIl 1 HAPOJHOTO  [IEPHEHAMKYIISPHOCTD NPSMBIX M IUIOCKOCTEH,

TBOPYECTBA; yTOJI MEXAY MPSIMBIMH, YIOJI MEXKAY NPSIMON U

- FOTOBHOCTB K CAMOBBIP@)KECHUIO B [JI0CKOCTBIO, YrOJI MEXKLY TIOCKOCTSIMH,

[Pa3HBIX BUAAX UCKYCCTBA, CTPEMIICHHUE [PACCTOSIHUE OT TOUYKH 10 IIOCKOCTH, PACCTOSHUE

[POSIBIISITH KAYeCTBA TBOPUECKOM MEK/1y NPSMBIMH, PACCTOSTHHE MEXILY

ITMYHOCTH; [UIOCKOCTSIMH;

OBnajieHIe YHUBEPCAIbHBIMU - yMEThb UCIIOJIBb30BATh IPH PEICHUH 33124

KOMMYHHUKATUBHBIMH JA€HCTBHAMH: M3y4eHHbIE (aKTBI K TEOPEMBI INIAHUMETPHH;

a) oOmIeHNe: [YMECHHE OLICHIBATh Pa3Mephl 00BEKTOB

- OCYIICCTBIIATH KOMMYHUKALMK BO  |OKPYXKAIOIIEro MUpa

Beex cdepax KHU3HH;

- pacrio3HaBaTh HeBepOaIbHBIE

cpencTBa OOIICHMSI, TOHUMATh

BHa4YeHHE COIMAIBHBIX 3HAKOB,

[pacro3HaBaTh MPEIIIOCHUTKI

KOH(MJIMKTHBIX CUTYAIlMi M CMSATYaTh

KOH(ITUKTHL;

- pPa3BepHYTO ¥ JIOTHYHO M3JIarath

CBOIO TOUKY 3PEHUS C HCIIOIb30BaHUEM

SI3BIKOBBIX CPE/ICTB
OK 06 I1posiBnsTh - 0OCO3HAHUE 00YYAIOIINMHUCS - YMETh ONIEPUPOBATH MOHATHAMH: IPSIMOYTOJIBHAS
rpa’kaaHCKO- [POCCHICKOH IpaskIaHCKOM CHCTEMa KOOPIMHAT, KOOPJMHATHI TOYKH, BEKTOP,
MaTpUOTHYECKYIO MIEHTUYIHOCTH; KOOPJIMHATHI BEKTOPA, CKAIIPHOE NPOU3BE/ICHHE,
[O3ULIHIO, - LieJIeHANPaBICHHOE Pa3BUTHE [yTOJ1 MeXy BEKTOpaMu, CyMMa BEKTOPOB,
ITeMOHCTPHPOBATH BHYTPEHHEH MMO3UIMH JINYHOCTH HA  [[TPOM3BEJCHUE BEKTOPa Ha YMCIIO; HAXOAUTH C

ITOMOIIIBIO N3YYEHHBIX (POPMYIT KOOPAUHATEHI
CEpEMHBI OTPE3Ka, PACCTOSIHUE MEXY JIBYMS
[TOYKaMH;

-yMeTb BBIOUPATh MOAXOMAIIUN U3ydEeHHBIH METO/T

U1 pCIICHUS 3a/1a4X, paCIIO3HABATh
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C y4eToM
rapMOHU3AIIH
MEKHAIIMOHATIBHBIX U
MEKPETUTHO3HBIX
OTHOILIEHU, IPUMEHSATh
CTaHIAPTHI
QHTUKOPPYIIIHOHHOTO
MTOBEICHHS

[[CHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AHTHKOPPYIIIUOHHOTO
MHPOBO33PEHUSL, IPaBOCO3HAHMUS,
PKOJIOTHYECKON KyIBTYPHI,
CIOCOOHOCTH CTaBUTD IENIN U CTPOUTH
PKI3HEHHBIC TUTaHBI;

B gacTu rpa’kIaHCKOTO BOCTIMTAHS:

- 0OCO3HAaHUE CBOMX KOHCTHTYIIHOHHBIX
[paB U 00sI3aHHOCTEH, YBAXKCHUE
3aKOHA U MPABOTOPSI/IKA;

- IPUHATUC TPATUIIMOHHBIX
HAIIMOHAJBHBIX, 00IICYETOBEUCCKUX
T'YMaHHUCTUYECKUX U JIEMOKPATHUCCKUX
[ICHHOCTCH

- TOTOBHOCTP TIPOTHBOCTOSITH
MICOJIOTHUH HKCTPEMHU3MAa,
HaIIMOHAN3Ma, KceHo(oouH,
ITHCKPUMUHALIAY 110 COITHAIbHEIM,
[PEITUTHO3HBIM, PACOBBIM,
HallMOHAJIbHBIM ITPU3HAKAM;

- TOTOBHOCTH BECTH COBMECTHYIO
MCATCIIbHOCTh B MHTEPECAX
pa’kJaHCKOTO OOIeCTBa, y4acTBOBATh
B CaMOYIIpaBJICHUU B
00111e00pa30BaTENbHON OpraHu3alry 1
IMeTCKO-FOHOIIECKUX OPTaHU3AIIX;

- YMCHIE B3aUMOICHCTBOBATH C
COMAIEHBIMU HHCTUTYTaMH B
COOTBETCTBUH C MX QYHKIUSIMH U
Ha3HAYCHUEM;

- TOTOBHOCTH K TYMaHUTapHOH U
BOJIOHTEPCKOU N1eATEIbHOCTY;
MaTPUOTHUCCKOTO BOCIIUTAHUA:

- chOpPMUPOBAHHOCTH POCCUHCKOM
Fpa’kTaHCKOW UIEHTUYHOCTH,
MMaTpUOTHU3MA, YBAXKCHUA K CBOEMY
HApOJy, TYBCTBA OTBETCTBEHHOCTH
mepen Poanuoil, ropaocTtu 3a cBoit
Kpai, cBoto PoauHy, cBOM S3bIK U
KYJIBETYPY, IPOILIOE U HACTOSIIIEES
MHOTOHAIIMOHAJFHOTO Hapoaa Poccun;
- IEHHOCTHOE OTHOIIICHHE K
rOCy1apCTBEHHBIM CUMBOJIAM,
MCTOPUYECKOMY U PUPOTHOMY
HaCJICAUIO0, MaMATHUKAM, TpaaulluiaM
HaponoB Poccun, 1oCTHXEHUSAM
Poccuu B HayKe, HCKYCCTBE, CIIOPTE,
[TEXHOJIOIUSX U TPYIE;

- HaeiiHas yOe)KICHHOCTh, TOTOBHOCTD
K CITy>keHUIo 1 3ammuTte OTedecTna,
OTBETCTBEHHOCTH 32 €r0 CyIb0y;
OCBOCHHEIC 00YJaIOIIUMUCS
MEKITPEIMETHBIC TIOHATHS U
YHHBEpCaJIbHBIE YIeOHbIe NeHCTBUS
(perynsiTUBHBIC, IO3HABATEILHBIE,
KOMMYHHUKATHBHEIE);

- CITOCOOHOCTH WX MCIIOIh30BAHUS B
[T03HABATEIHHON U COLIMAIbHOM
ITPaKTUKE, TOTOBHOCTH K
CaMOCTOSATEIIFHOMY IJIAHUPOBAHUIO U
OCYILIECTBIICHHUIO YICOHOM

eI TeTbHOCTH, OPraHU3aliu YIeOHOTO
COTPYAHUYECTBA C MEAarOTHYCCKIMU

MaTeMaTniecKue (pakThl U MaTeMaTH4eCKUe
MOJIeNH B IPUPOAHBIX U OOIIECTBEHHBIX SIBJICHUSX,
B ICKYCCTBE; YMETh IPUBOANUTH IPUMEPHI
MaTeMaTHYECKUX OTKPBITUHA POCCUHCKON U
MHPOBOI MaTEMaTHYECKOI HayKU.

- YMETb ONIEPUPOBATh MOHATUSAMU: CIIy4alHbII
OIIBIT U CITy9alfHOE COOBITHE, BEPOSITHOCTD
CIIyJaifHOTO COOBITHS; YMETh BBIIHCIISAT
BEPOSITHOCTB C UCTIOJIb30BAHUEM TPAYUUECKUX
METO/I0B; IPUMEHSATH (POPMYJIBI CIOKEHHS U
[YMHO>KEHHS BEPOSITHOCTEH, KOMOWHATOPHBIE
(baxThl U GOPMYIIBI IPU PELICHUH 337134,
OLICHNBATh BEPOSITHOCTU PEAJbHBIX COOBITHH;
3HAaKOMCTBO CO CITy4alHBIMH BEINYNHAMH; YMEHHE
[IPUBOJUTH IPUMEPHI IPOSBICHHS 3aKOHA
OOJBIIMX YUCEI B IIPHPOTHBIX U OOIIECTBEHHBIX
STBIICHUSIX
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[paOOTHHKAaMH U CBEPCTHUKAMH, K
y4acTHIO B IOCTPOCHUU
MHINBUAYAIEHONW 00pa3oBaTeIbHON
TPacKTOPHUH;

- OBJIa/ICHNE HAaBBIKAMH y4eOHO-
cCle10BaTENIbCKOM, MPOEKTHON U
COILMAJIbHON eI TEIbHOCTH

OK 07 ConelicTBOBaThH
COXpaHCHHIO
OKpy>Karollei cpeipl,
[pecypcocOepesKeHuto,
[PUMEHSTH 3HAHUS 00
M3MCHCHUU KJIMMAaTa,
[IPUHITHITBL
OepexITUBOTO
MIPOM3BOJICTBA,

b dexTHBHO
IMEeCTBOBATH B
Upe3BBIYAHBIX
CUTyaImsax

- HE TPUHUMATh ACHCTBUS,
[IPUHOCSIINE Bpe OKPY KaroLEeh
cpeze;

- yMETb IPOTHO3UPOBATh
HEeOIaronpHsTHBIE YKOJIOTHYECKHE
[OCIEeCTBHS MPEAIPUHIMAEMBIX
nelicTBUI, MPEeJOTBPAIATh UX;

- pacIIMPUTD OTBIT JAESTEIbHOCTU
HKOJIOTUYECKOH HaIpaBICHHOCTH;

- pa3pa0aThIBaTh IUIAH PEIICHUS
MPOOJIEMEI C yIETOM aHaIN3a
MMEIOIINXCSl MAaTEPHATBHBIX U
HEeMaTepHaIbHBIX PECYPCOB;

- OCYILIECTBIIATH LICJICHAIPABICHHBIA
[TOWCK IIEpPEeHOCa CPENICTB U CIOCOO0B
InelicTBHs B MPO(eCcCHOHATBHYIO
cpeay,

- YMETh [ICPCHOCUTH 3HAHUA B
MMO3HABATCIIbHYIO U MPAKTHUYCCKYIO
00J1aCTH JKU3HENEATEILHOCTH;

- IpeAaraTh HOBBIE MPOEKTHI,
OLICHWBATh WICH C TTO3UINH HOBU3HBI,
OPUTHHAIEHOCTH, ITPAKTHYECKOH
BHAYNMOCTH;

- 1aBaTh OIICHKY HOBBIM CHUTYaLUsIM,
BHOCHUTH KOPPEKTUBLI B ICATCIIbHOCTD,
OLICHUBATH COOTBETCTBUEC PE3YJILTATOB

LCJIAM

- YMETh OTIEpPUPOBATH MOHATHIMU: QyHKINS,
HEeTIpepbIBHAS (DYHKIIHSA, TPOM3BOIHAS,
epBooOpasHasi, ONpe/IeICHHbIH HHTErpa; yMeTh
HAaXOJUTh MPOU3BOIHBIC 3JIEMEHTAPHBIX (DYHKITHH,
MCIIONB3Ys CIIPABOYHBIE MaTEPHAIIBL; HCCIIEA0BATh
B IpOCTEHIINX CITy4asx (PyHKIUH Ha
MOHOTOHHOCTB, HAXOJIUTh HauOOJIbILINE U
HarMeHbLINE 3HaAYeHUs! (QYHKLUH; CTPOUTH
rpaK¥ MHOTOWICHOB C MCIOIB30BAHUEM
arnapaTa MaTeMaTHIECKOTO aHAIN3a; IPUMEHSTh
[IPOM3BOHYIO TPH PEIICHHUH 3a/1a9 Ha IBM)KEHHE;
[peIIaTh NMPaKTHKO-OPHEHTHPOBAHHBIC 3aJa4l Ha
HanOOJbIINE U HANMEHBIINE 3HAUCHHUS, Ha
HaXOX/ICHHE ITyTH, CKOPOCTH M YCKOPEHHUS;

- YMETb OIEpHUPOBATH MMOHATUAMU: JIBUKCHUC B
NpoCTpaHCTBE, M0100HbBIE (GUTYPHI B
[POCTPAHCTBE; UCIIOIB30BaTh OTHOIICHHE
[UTOIA/IeH TIOBEPXHOCTEH U 0OBEMOB MOJO0HBIX
(buryp npu pereHum 3aaad;

- YMETh BBIYHCIIATh T€OMETPUIECKHIE BETMINHBI
([uHa, yro, IIomans, 00beM, IUIONIA b
[TOBEPXHOCTH), HCTIONB3YsI U3yUEeHHBIE (DOPMYIIBI
METOJIBI
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2. CTPYKTYPA U COJEP)KAHUE YYEBHOTI'O ITIPEJIMETA

2.1. O0beM yueOHOro npeaMera M BUAbI Y4eOHOI padoThI

Buj yueOHoi1 padoThI

O0BbeM yacoB

1 CEMECTPE, IK3aMEHa BO 2 CceMeCTpe

O0beM yueOHOT0 mpeaMeTa 263
O0beM yueOHBIX 3aHATHH 257
B TOM YHCJIC:
TEOPETHYECKOE 00yUCHUE 179
1a00PaTOPHO-TIPAKTUYECKUE 3aHATHUS 78
Koncyabranumn 2
IIpomesxkyTounas arrecranus B popme nuddepeHuMPOBAHHOIO 3a4€Ta B 4
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2.2. TemaTnuyeckuii mjiaH u cogep:xanue yueonoro npeamera MATEMATHUKA

HaumeHnoBaHnue pa3aesioB u Copep:xaHue y4ed0HOro MaTepuaJa (0CHOBHOE H NMPo(deccHOHAIHLHO-OPHEHTHPOBAHHOE), O0bem dopmupyemble
TeM JadopaTopHble M NPAKTHYECKHE 3AHATHS, NPUKJIAAHOH MOAYJIb (IIPU HAJTHYNH) 4acoB KOMIIeTEeHIUH
1 2 3 4
OcHoBHOe coiep:kaHue
Paspea 1. IloBropenne Kypca
MaTeMaTHKH OCHOBHOM 15
LIKOJIbI
Tema 1.1 Coneprxanne ydeOHOTO MaTepHraja
[enb u 3a1a4u MaTEMATUKK bazoBble 3HaHMS M yMEHHUS 110 MaTeMaTHKe B IPO(eCCHOHAIBHOM U B ITOBCEIHEBHON
IIPY OCBOCHMU CIELUANBHOCTH | NearesibHOCTH. MareMaTHKa B M3y4€HHH IIPUPOAHBIX U OOIIECTBEHHBIX IPOLECCOB U SBJICHUM,
3aKOHBI MATEMATUKH B HCKYCCTBE. MaTeMaTU4eCKUE OTKPBITUS B POCCUICKON U MUPOBOM HAyKe 1
KomOuHupoBaHHOE 3aHsTHE
Tema 1.2 Coneprkanue y4eOHOro MaTepuaia
Uucna 1 BBIYUCICHUS. MHoxecTBa uncen. JleficTBUS HaJ MOJIOKUTEIBHBIMHI U OTPULIATEIbHBIMH YHCIIAMH,
BripaskeHns 1 npeoOpa3oBaHus | OOBIKHOBEHHBIMHU U JECATHIHBIMU ApobsiMu. [IpusHaku nenumoctd. Anroput™ EBkimza.
3HAKOMCTBO C Pa3IMYHBIMH O3UIIMOHHBIMU CUCTEMAMHU CUUCIICHHS. 2
Jle#icTBUS cO cTeNeHAMH, (POPMYITBI COKPAIIEHHOTO YMHOXKEHHSL.
KomOuHIpoBaHHOE 3aHATHE
Tema 1.3. IIpodeccuoHaNBbHO-OPMEHTUPOBAHHOE CO/IepPKaHMe (coaepKaHue MPUKJIATHOT0 MOAYJIA) OK-01, OK-02, OK-
['eomeTpus Ha IIOCKOCTH Bupl miockux GUTyp U UX [UIOMIA/b. 03, OK-04, OK-05,
[IpakTHKO-OpHEHTHPOBAaHHBIE 331a4H B Kypce F€OMETPUH Ha INIOCKOCTH 0OK-06, OK-07
2
IIpakTuueckoe 3aHsTUE
Tema 1.4 Copepxanne yaeOHOTO MaTepuaia
[IporieHTHBIC BRIYUCICHUS ITpocTelie MPOIEHTHI, pa3HbIe CHOCOORI MX BRIYHCICHHS. CII0KHBIE TPOIIEHTH
IIpakTuueckoe 3aHsTHE 2
Tema 1.5 Copepxanne yaeOHOTo MaTepuaa
VYpaBHEHMsI U HEPABEHCTBA Jlunelinsle, KBapaTHBIE, IPOOHO-TMHEHHBIE YPABHEHUS I HEPABEHCTBA
ITpaKkTHYECKOE 3aHATHE 4
Tema 1.6 Copepxanne yaeOHOTo MaTepuaa
CucteMsl ypaBHEHUN U CriocoOBbI peneHns CUCTEM JIMHEWHBIX ypaBHeHUH. [TonsaTist: MaTpuma 2x2 u 3x3, onpeaenuTesb
HEPaBEHCTB Matpuilsl. Metox [Maycca. CucteMbl HeIMHEHHBIX ypaBHeHHH. CHCTEMBI HEPABEHCTB 2
KoMOuHMpoBaHHOE 3aHATHE
Tema 1.7 Copepxanre yaeOHOro MaTrepualia
BxoaHoit KOHTpOJIB Brraucnenus u npeoOpa3oBaHusl. Y paBHEHNS B HEpaBeHCTBA. [ eOMeTpHsl Ha TIIOCKOCTH
KonrposabHas pabora 2
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Pa3gen 2. YpaBHeHus u

HEPABEHCTBA 12
Tema 2.1 Copneprxanne yqeOHOTO MaTepHaia
PaBHOCHIIBHOCTD YpaBHEHHH U PaBHOCUIBHOCTE ypaBHEHUN U HepaBeHCTB. OnpeneneHus. OCHOBHbBIE TEOPEMBI PABHOCUIIBHBIX
HepaBeHCTB. OOIIME METOIBI Iepexoax B ypaBHEHHAX U HepaBeHCTBaxX. OOIIne METOBI PEIICHNS YPaBHEHNUI: IEPEX0]] OT
pemenns paBeHCTBa (pyHKIMI K paBEHCTBY apryMEHTOB [UIi MOHOTOHHBIX (DYHKIIHH, METOZ Pa3iI0)KEeHHS Ha 2
MHOXKUTEJH, METOJ BBEACHHS HOBOH NEPEMEHHOH, (yHKIMOHAIBHO-TpapUIECKUil METON
KomOunmpoBanHOE 3aHATHE
Tema 2.2 Coneprxanne yaeOHOTO MaTepHraia
I'paduyecknii METON perEHAS OO1mue MeToIbI peIIeHNsT HEPABEHCTB: IIEPEX0/T OT CPABHEHHMS 3HAYCHUH (DYHKIMH K CPABHECHHIO
YPaBHEHHUH, HEPABEHCTB 3HAYEHHH apTyMEHTOB IJIsl MOHOTOHHBIX (DYHKIMH, METO/I MHTEPBAJIOB, (PyHKINOHAILHO-
rpadugeckuii meron. I'paduaeckuii MeTo penieHns] ypaBHEHUH 1 HEPaBEHCTB 2
KomOnHMpOBaHHOE 3aHITHE
Tema 2.3 Coneprxanne yaeOHOTO MaTepHuaia
VpaBHeHHUs! 1 HEPABEHCTBA C Omnpenenenue moayns. Packpeitue Moy 1o onpenenenuro. [Ipocreiimme ypaBHeHUS U OK-01, OK-02, OK-
MOIyJIeM HEPaBEHCTBA ¢ MOAYyNeM. [IpiMeHeHe PaBHOCUIIBHBIX IEPEXOA0B B ONPEAEICHHBIX THIIAX 03, OK-04, OK-05,
YpaBHEHHMH U HEPABEHCTB C MOyIEM OK-06, OK-07
2
KoMOUHHpOBaHHOE 3aHSITHE
Tema 2.4 Copepxannie yaeOHOTO MaTepuaia
YpaBHEHMsI U HEPABEHCTBA C 3HaKOMCTBO ¢ mapameTpoM. IIpocreiinie ypaBHEeHHs 1 HEPABEHCTBA C TApaMETPOM
napameTpamu KoMOHHUpOBaHHOE 3aHsITHE 2
Tema 2.5 IIpodeccHoHANBHO-OPMEHTHPOBAHHOE CO/IepkaHMe (coaepKaHue MPHUKJIATHOI0 MOAYJIs)
CocraBieHue U pelieHne PenieHne TeKCTOBBIX 33124 TPO(ECCHOHAIBHOTO COJIEpPIKaHMs
pOQeCcCHOHANBHBIX 3a71a4 € IIpakTryeckue 3aHATHA 2
MTOMOILBIO YpaBHEHUI
Tema 2.6 Cojeprxanne yueOHOr0 MaTepuaia
Pemenue 3anau. YpaBHeHus u OOmune MeToIbI pelIeHNs ypaBHEHNH. Y paBHEHHS U HEPAaBEHCTBA C MOJIYJIEM U C ITapaMeTpamMHu
HEpPaBEHCTBA
2
[IpakTHyeckoe 3aHATUE
Paszgen 3.
OcHOBHBIE CBOICTBA 14
pynkuun
Tema 3.1 Copepxanrie yaeOHOTO MaTepuaa (())E-gll,(-c())f-gzl%-(())?
CaolicTBa QyHKIHH Oyuaknun. Onpenenenne GyHKIAN OHON MepeMeHHoi. O01acTh onpeesIeHrsT 1 MHOXKECTBO ’ OK-E)7 '
3Hauenuit. Kopau ynknun. I'paduk pynknmu. CriocoOsl 3ananust pyHkmun. CBOHCTBA (QyHKITHI:
MOHOTOHHOCTb, YETHOCTb M HEUETHOCTb, IEPUOJUYHOCTh, OTPAHUYEHHOCTh 4

KoMOuHMpOBaHHOE 3aHATHE
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Tema 3.2
JIuneitHas u KBagpaTHUHAS
¢$byHKIHN

Coneprxanue y4eOHOTO MaTepuaia

Jluneiinas ¢yHkuus, ee cBoiicTBa u rpaduk. KBagparnunast GpyHKIus, ee cBOHcTBa U TpaduK.
[TpeoOpazoBanue rpadukoB GpyHKIMI

4
KomOnHMpoBaHHOE 3aHsTHE
Tema 3.3 Copneprxanue yueOHOr0 MaTepuaia
OOpatHast QyHKIHS.
Obpatras ¢pyaknus. O0nacTs onpenercHns U 00JacTh 3HaYeHU oOpatHoi ¢pyrknnu. ['paduk
obpatHO# (HyHKIHN
2
KomOuHupoBaHHOE 3aHATHE
Tema 3.4 IIpogeccHoHaTbHO-OPHEHTHPOBAHHOE COJeP:KaHNe (colepKaHUe MPUKJIAXHOI0 MOTYJIs)
@OyHKIWY IPU peIICHUT Hcnonb3oBanue rpadukoB GYHKIMN JUIs1 M3Y4EHHS IPOLIECCOB U 3aBUCUMOCTEH NPU PELICHUH
npoecCHOHAIbHBIX 3a/1a4 3aj]1a4 U3 IPYTUX Y4eOHBIX MPEJMETOB U U3 peaJbHON )KU3HU 2
[IpakTHyeckoe 3aHATHE
Tema 3.5 Coneprxanue y4eOHOrO MaTepraia
OcCHOBHBIE CBOICTBa (DyHKLIUH "
[MocTpoenue rpadukoB GyHKIMH, 33JaHHBIX pa3Iu4HbIME criocobamu. OmnpenesneHue no rpaduxy
U B IPOCTEHIINX CiTy4asx 1o (popmylie CBOUCTB (QYHKIHH 2
KontponsHas pabora
Paznen 4.
CTeneHu M KOpPHH. 12
CrenenHasi QyHKIMA
Tema 4.1 Copepxanne yaeOHOTO MaTepHuaia
CrenenHas pyHKius, ee TToHsATHE KOPHS N-0if CTETIeHH U3 JeHCTBUTENbHOTO yncaa. DyHKIuM y = VX HX cBOiicTBa U
CBOHCTBA rpaduku. CBOHCTBA KOPHS N-OH CTEIICHH 2
KomOuHMpoBaHHOE 3aHsTHE
Tema 4.2 CopeprxaHue yueOHOr0 MaTepHuaia
ITIpeo6pasoBanue BepaxeHuii ¢ | TIpeobpazoBaHye MPPAMOHATLHBIX BBIPAXKEHHUI OK-01. OK-02. OK-
KOPHSMH N-OM CTeNeHH KoMOHHHUPOBAHHOE 3aHSTHE 2 . 9
Tema 4.3 CopeprxaHue yueOHOr0 MaTepHuaia . OKOIOéEﬂO K-05,
CaoiicTBa cTenenu ¢ [TonsaTne creneHn ¢ TFOOBIM panMoOHAIBHBIM MoKa3arenaeM. CTerneHHbIe QYHKIIUHN, UX CBOWCTBA U
pannoHAIBHBIM U rpadgukn
NEWCTBUTENBHBIM KomOuHMpoBaHHOE 3aHsTHE 4
MIOKa3aTeIsIMU
Tema 4.4 CopeprxaHue yaeOHOro MaTepuaia
Perenue nppanmoHanbHeIX PaBHOCHIIBHOCTB HPPALMOHATILHEIX YPaBHEHUH U HEpaBeHCTB. MeToabl ux peieHus. Permenne
YPAaBHEHUM ¥ HEPABEHCTB MpPaLMOHAIBHBIX YPaBHEHUH 1 HEPaBEHCTB 2

KOM6I/IHI/Ip0BaHHO€ 3aHATUC

Tema 4.5

Coneprxanue yu4eOHOrO MaTepuaia

19




Crenenu u kopHu. CTeneHHas

Onpenenenne creneHHo# GyHKIK. Vcnons30Banue ee CBOWCTB PH PELICHUH YPaBHEHUH 1

¢byHKIASA HEPaBEHCTB 2
KontponsHas pabdora
Pa3znen 5. Iloka3zareabHast 12
bynkuus
Tema 5.1 Coneprkanne ydaeOHOTO MaTepHala
INokazatenpHas QyHKONI, ee CremneHb ¢ MPOU3BOJIBHBIM JEHCTBUTENBHBIM TTOKa3aTeneM. OnpeneneHne moka3aTeaIbHOn
CBOICTBa (¢yHKINH, ee CBOHCTBA U rpaduk. 3HAKOMCTBO ¢ IPUMEHEHNEM ITOKa3aTeIbHON (YHKITHH.
Pemenre mokazaTenbHpIX YpaBHEHUH (QyHKIMOHATHHO-TPaQHIECKUM METOIOM 4
KomOnHMpOBaHHOE 3aHsTHE
Tema 5.2 Coneprxanne yd4eOHOTO MaTepHuaja
Pemenne moka3zaTeIbHBIX Pewenne nokazarenbHbIX ypaBHEHUI METOIOM ypaBHUBAHUS MOKa3aTeslel, METOAOM BBEACHUS OK-01, OK-02, OK-
YpaBHEHHH U HEPABEHCTB HOBOW IIEpeMEHHOH, (PyHKIMOHATBHO-TPaMIECKUM METOIOM. PelreHne moka3arenbHbIX 03, OK-04, OK-05,
HEPaBEHCTB 4 OK-07
KoMOHHUpOBaHHOE 3aHsTHE
Tema 5.3 Coneprkanue y4eOHOro MaTepuaia
CucTeMsbl oKa3aTeIbHbBIX PemeHue cucteM nokas3aTeNnbHBIX YpaBHEHUH
ypaBHEHUI KoMOHHUpOBaHHOE 3aHsTHE 2
Tema 5.4 Copepxanne yaeOHOTO MaTepuaa
Pewenue 3anau. Pewenue nokasarenbHbIX ypaBHEHUI METOIOM YpaBHUBAHUS IIOKA3aTeJIEH U METOLOM BBEJICHUS
Ioxa3zarenpHas GpyHKUINSA HOBOM IIepeMeHHOU. PellleHue nokasaTellbHbIX HEPABEHCTB 2
KontponsHas pabora
Paznen 6. Jlorapugmbl. 18
Jlorapupmuueckas pyHkuus
Tema 6.1 Copepxanre yaeOHOTO MaTepuaa
Jlorapudm uncna. Jlecatuunsiii | Jlorapudm uncna. JlecaTHIHBIN U HATYPAIbHbIH JIOTAPU(PMBI, YHCIIO €
1 HaTypaJIbHBIN JIOTapu(MBI, KombunmpoBanHOE 3aHATHE 2
YHCTIO €
Tema 6.2 Copepxanrie yaeOHOTO MaTepuaia
CoiicTBa orapu()mMoB. CoiicTsa sjorapudmon. Oneparus JJorapupMUPOBaHUSI.
Omnepanus norapuMupoBanus | KoMOMHMPOBAHHOE 3aHATHE 4
Tema 6.3 Copepxanre yaeOHOT0 MaTepuaia OK-01, OK-02,
Jlorapudmuyeckas yHkuus, ee | Jlorapudmuueckas GyHKIMA U €€ CBOUCTBA OK-03, OK-04,
CBOJWCTBA KoMOuHMpOBaHHOE 3aHATHE 2 OK-05, OK-07

Tema 6.4

Coneprxanue ydeOHOTO MaTepHuaia
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Pemenne norapupmuueckux

IlonsTue norapwanqecxoro YpaBHCHUH. Onepaunﬂ MOTCHIIUPOBAHMS. TpI/I OCHOBHBIX ME€TOJa

YPaBHEHHMH U HEPABEHCTB pemeHust norapuMUIECKUX ypaBHEHNH: (QyHKINOHATBHO-TPadIECKNi, METO]] TOTEHINPOBAHUS, 4
METOJ] BBeJICHHUS HOBOI1 mepeMeHHoi. Jlorapudmudeckre HepaBeHCTBA
KomOunmpoBanHOE 3aHATHE

Tema 6.5 Coneprkanne yqaeOHOTO MaTepHala

Cucrtemsl norapupMuIecKnux AJNTOPUTM peIIeHNsI CHCTEMBI ypaBHEHUH. PaBHOCHIIBHOCTD JTIOTapU(PMUIECKIX YPaBHEHUH U

YpaBHEHUH HEpaBEHCTB 2
KomOnHMpOBaHHOE 3aHsTHE

Tema 6.6 IIpodeccuoHAILHO-OPHEHTHPOBAHHOE CO/iep:KaHue (CoepKaHue NPUKJIATHOI0 MOAYJIsI)

Jlorapu¢msl B mpupoae u [Tpumenenne norapudma. Jlorapudmuueckas cnmpans B nmpupoze. Ee Maremarnueckue cBoiicTBa

TEXHUKE [TpakTHyeckoe 3aHsITHE 2

Tema 6.7 Coneprxanne yd4eOHOTO MaTepHuaja

Pemenne 3agau. Jlorapudmsr. Jlorapupmudeckas Gpynknus. Pemenne npoctemux gorapuMUIECKUX ypaBHECHHH

Jlorapudmmaeckas GyHKIHS KonTponsHas pabora 2

Paznen 7. OcHoBbI

TPHTOHOMETPHHU. 30

Tpuronomerpuyeckne

byHkuun

Tema 7.1 Copepxanre yaeOHOTO MaTepHuaa

Tpuronomerpudeckue GyHKuMHU | Panuannas mepa yria. [I0BOPOT TOUKM BOKPYT Hadana KoopauHat. OnpeeeHne CUHyca,

MIPOMU3BOJILHOTO YIJIa, YHCIA. KOCHHYCa, TAHI'€HCA ¥ KOTaHI'€HCAa. 3HAKH CHHYCa, KOCHHYCa, TAHT€HCa U KOTaHIeHca Mo

Pannannas u rpagycHas Mepa YETBEPTSAM. 3aBUCHUMOCTh MEX/y CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAaHT€HCOM OJTHOT'O U TOTO

yrna XKe yria 4
KoMOnHUpOBaHHOE 3aHsTHE OK-01, OK-02, OK-

Tema 7.2 Coneprxanne yaeOHOTO MaTepHaa 03, OK-04, OK-05,

OcHoBHbIE Tpuronomerpuueckue ToxaecTsa. CHHYC, KOCUHYC, TAHT€HC U KOTAHT€HC YIJIOB O U - 0. DOpMYJIBI OK-06, OK-07

TPUTOHOMETPHUYECKHE NPUBEIECHHS

TOXACCTBA. KomOuHMpoBaHHOE 3aHsTHE 2

DopMyJibl IPUBEACHUS

Tema 7.3 Copepxanne yaeOHOTO MaTepuaa

Cunyc, KOCHHYC, TAHT€HC CymMa 1 pa3HOCTh cuHycoB. CyMMa U pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC JIBOMHOTO yTJa.

CYMMBI U Pa3HOCTH JIBYX YIJIOB. | DopMyisl HOJIOBUHHOTO yria. [IpeoOpa3oBaHus CyMMBI TPUTOHOMETPHUIECKAX (DYHKIHHA B

CuHyc 1 KOCUHYC JIBOWHOTO IIPOU3BEICHUE U IIPOU3BEICHNUS B CyMMY. BrIpakeHne TpUroHOMeTpHYecKuX QYHKINI depes

yrna. ®opMyisl IOJOBUHHOTO TaHT'eHC TOJIOBUHHOTO aprymMeHTa. [IpeoOpazoBaHust MpOCTEHIINX TPUTOHOMETPHUECKUX 2

yrina

BBIpaXKEHUIl

KOM6I/IHI/[p0BaHHO€ 3aHATUC

Tema 7.4

Coneprxanue y4eOHOrO MaTepuaia
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OyHKIMH, UX CBOUCTBA.
CriocoOb1 3amanus G yHKIHN

OO6nacTp omnpeaeneHust 1 MHOXXECTBO 3Ha4eHUH (pyHKIMH. YETHOCTB, HEUETHOCTD, IEPHOIUYHOCTD
¢yakunit. CiocoOs! 3aanus QYHKITHI

KomOunmpoBanHOE 3aHATHE

Tema 7.5
TpuroHomerpuueckue
(yHKIWHU, UX CBOMCTBA 1
rpadukn

Coneprxanue y4eOHOTO MaTepuaia

OOnacTp omnpeaeneHrs 1 MHOXKECTBO 3HaYEHHH TPUTOHOMETPHYECKUX QYHKIMH. YETHOCTB,
HEYETHOCTD, IEPHOIUYHOCTh TPUTOHOMETpHYECKUX (yHKIMK. CBOMCTBa U rpad MK GYHKIMH Y =
cOs X, y=sinX, y =tg X, y = ctg x.

KoMmOnHupOBaHHOE 3aHsTHE.

Tema 7.6
[IpeobpazoBanue rpadukoB
TPUTOHOMETPUYECKUX (PYHKIMI

Cozepxanue yueOGHOTO MaTepuana

Cxxatue M pacTsDKeHUe rpa)uKOB TPUTOHOMETPUYECKUX (DyHKIMIL.
[Tpeobpa3oBaHue rpa)UKOB TPUTOHOMETPHUYECKUX (DYHKIHIA

HpaKTquCKoe 3aHATUC

Tema 7.7

OnucaHue MPOU3BOICTBEHHBIX
MIPOLIECCOB C TIOMOILBIO
rpadukoB QyHKuMit

ITpodeccHonaIbHO-OPHEHTHPOBAHHOE CO/IEPKaHMeE (COepKAHNE NPHKIATHOTO MOYJIs)

Vcnionb30BaHKHEe CBOICTB TPUTOHOMETPUYECKHX (PyHKIMIT B IpohecCHOHANBHBIX 3a/1auax

HpaKTquCKoe 3aHATUC

Tema 7.8
OobpatHbie
TPUTOHOMETPHYECKUE (DYHKLIUH

Copepxanne yaeOHOT0 MaTepuaia

OO0patHble TpuronoMeTpuueckue GpyHkuuu. Mx cBoiicTBa u rpaduku

KOM6I/IHI/Ip0BaHHO€ 3aHATUC

Tema 7.9 TpuroHomerpuueckue
YpaBHEHHsI 1 HEPAaBEHCTBA

Copneprxanue yaeOHOro MaTepuania

VYpaBHeHHE cOS X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a. Pemenne
TPUTOHOMETPUYECKUX YPAaBHEHUH OCHOBHBIX THIIOB: IPOCTEHIINE TPUTOHOMETPUYECKHE
ypaBHEHHUS, CBOZSIINECS K KBaPaTHBIM, pellaeMble Pa3IoKeHNEeM Ha MHOXKUTEIIH, OTHOPOIHEIE.
IIpocrelinye TPUrOHOMETPUUECKHE HEPABEHCTBA

KoMOHHUpOBaHHOE 3aHsTHE.

Tema 7.10 Copepxanne yaeOHOTo MaTepuaia

Cuctemsl TpuroHomeTpuyeckux | CHCTEMBI MPOCTEHITNX TPUTOHOMETPHIECKHX YPABHEHHUI

YpaBHEHHM KoMOuHMpoBaHHOE 3aHATHE

Tema 7.11 Copepxanne yaeOHOTo MaTepuaia

Pewenue 3ana4. 0CHOBBI [Ipeobpa3oBanue TPUTOHOMETPUIECKHUX BBIpAaKeHUH. Perrenne TpUroHoOMeTpHIECKUX YpaBHEHUH
TPUTOHOMETPHH. 1 HEPABEHCTB B TOM YHCIIE C UCIIOJIb30BAHHEM CBONCTB (DYHKITHIA.

TpHFOHOMeTqueCKHe (I)yHKHI/II/I KOHTpOJ‘[LHaﬂ pa60Ta

Pa3gen 8.

KomniekcHble ynciaa

Tema 8.1 Copepxanre yaeOHOro MaTrepuala

KommnekcHpie ynciia

[Nonsatne xomiurekcHOTro yncia. ConpspkeHHbIE KOMIUIEKCHBIE YHCIIA, MOAYIb M aPTyMEHT
KOMIUTEKCHOTO uncia. @opma 3ammicu KOMIUIEKCHOTO YHcia (TeOMeTpHyIecKas,
TPUTOHOMETpHYECKas, anredpandeckas). ApudMeTHIeCKHe ISHCTBUS C KOMIUICKCHBIMH YHCIaMH

OK-01, OK-02, OK-
03, OK-04, OK-05,
OK-06, OK-07,
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KOM6HHHpOBaHHOe 3aHATUC

Tema 8.2 Cojeprxkanue yueOHOr0 MaTepuaia
[TpuMmeHeHNE KOMIIIIEKCHBIX BrInonHeHNe pacyeToB ¢ MOMOILBIO KOMIIEKCHBIX YHcell. IIpuMeps! HCTIONIBb30BaHUS
qHcen KOMIUIEKCHBIX YHCET 4
[IpakTuueckoe 3aHsaTue
Pa3gen 9. Ilpon3Boanas
(pyHkumu, ee npumMeHenune
34
Tema 9.1 Coneprkanue y4eOHOro MaTepuaia
ITocnenosarensHoctu. Ilpenen | OmpeneneHue YUCIOBOI MOCIEAOBATEIBHOCTH U CIIOCOOBI e¢ 3aaaHusi. CBONHCTBA YHCIOBBIX
MIOCJIEI0BATEIILHOCTH U HoceioBaTeNIbHOCTEH. ApudmMerrdeckas 1 reoMeTprdeckas nporpeccuu. OnpezaeneHue npejena
GbyHKIMN MIOCJIEI0BATENILHOCTH. Bhruncienue npenenos nocnenoBarensHocteid. [Ipenen pyHkmy Ha
6eckoneuHoctH. [Ipenen Gpyrkun B Touke. beckoHeuHo Maibie, 6eCKOHETHO OONbIIHE (PYHKIINH. 8
Teopemsl 0 mpeaenax. 3amMedareNbHbIC Npeenbl. Berancnenne npeaenoB pyHKIni
KomOnHMpOBaHHOE 3aHTHE
Tema 9.2 Coneprxanne yd4eOHOTO MaTepHuaja
[NonsTHE TPOM3BOAHON. [Mpupamenne aprymenra. [Ipupamenne Gpyakuun. 3agaun, MpUBOISAIIIE K TIOHATHIO IPOU3BOIHOM.
Onpenenenne Npou3BOJHONW. AJITOPUTM OTBICKaHHsI IPOU3BOJAHOM 2
KomOnHMpOBaHHOE 3aHsTHE
Tema 9.3 Coneprxanne yd4eOHOTO MaTepHuala OK-01. OK-02. OK-
®opmysl 1 TpaBmIIa Dopmynsl qudppepennmposanust. [Ipasuia audepeHnpoBanus 2 03 OI’(-04 OI’(-OS
nugdepenurposanus KoMOMHUPOBAHHOE 3aHATHE 6K-06, OK-07
Tema 9.4 Coneprxanne yd4eOHOTO MaTepHuaa
[IpousBonHsie Omnpenenenne cnoxHoi Gyrkiun. [IponsBogHas TpuroHoMeTpuieckux GyHkwid. [IponsBogHas
TPUTOHOMETPHIECKHUX CIIOKHOH (DyHKINH
¢ynxuuii. [IponssoaHas KoMOMHHMPOBaHHOE 3aHATHE 2
CII0KHOH (QyHKIMH
Tema 9.5 Copepxanne yaeOHOTO MaTepHuaa
ITonATHE 0 HEMPEPBIBHOCTH - - -
byHKIIH. MeToI HHTEpBATOB [Nonsarue HenpeprBHOH GyHKINU. CBONCTBA HENPEePhIBHON QyHKINH. CBA3b MEXKITY
HENPEPBIBHOCTHIO M AN HEepeHIUPYEMOCTBIO (QYHKIMU B TOUYKE. AJITOPUTM pPELICHUS] HEPABEHCTB
METOJIOM HHTEPBAJIOB 2
KomOnHMpoBaHHOE 3aHsTHE
Tema 9.6 Cojneprxanue yueOHOro Marepuaia
I'eomerpuueckuii u I'eomeTpruecknii CMBICI IPOU3BOHON (DYHKIMH — YIIIOBOH KO3 (GHULNEHT KacaTeIbHON K
(U3MYECKNI CMBICIT rpaduky GyHKIMH B TOUKE. YpaBHEHHE KacaTelbHOH K TpaduKy QyHKIMH. AJITOPUTM
IIPOU3BOIHON COCTaBJICHUSI YpaBHEHHs KacaTelbHOH K rpaduky ¢pynkumn y=f(x) 2

KOM6I/IHI/Ip0BaHHO€ 3aHATHUC
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Tema 9.7
Du3HNYSCKHi CMBICT
MIPOU3BOJIHOM B

Conepxanue y4eOHOTO MaTepuaia

duznueckuit (MeXﬁHH‘ieCKHﬁ) CMBICJI HpOPI3B0,HHOI>i — MIHOBCHHAas CKOPOCTb B MOMCHT BPEMCHU t:
v=5'(t)

po¢eCCHOHATBHBIX 3a7a49ax IpakTHYECKOE 3aHATHE 2
Tema 9.8 Copneprxanne yaeOHOTO MaTepHaia
MOHOTOHHOCTB (QYHKIIHH. Bospacranue u yobiBaHHEe (h)YHKIIMH, COOTBETCTBUE BO3PACTAHUS U YOBIBAHUS (DYHKITUH 3HAKY
Touku sKcTpeMyMa npou3BoHON. [ToHsTHE MPONU3BOAHON BBICILIErO MOPSAIKA, COOTBETCTBUE 3HAKA BTOPOU
TIPOU3BOTHON BBITYKJIOCTH (BOTHYTOCTH) (QYHKITUH Ha OTpe3Ke. 3aauil HA MAKCHMYM U MEHUMYM.
[NoHsATHE aCUMNTOTHI, CHOCOOBI UX OIIPECIICHIUS. ANTOPUTM UCCICIOBAHUS (PYHKIUN U 6
MTOCTPOCHHSA e rpaduka ¢ MOMOIIBI0 NPon3BOHON. poOHO-HHEeHHAS QyHKIHS
KomOunmpoBanHOE 3aHATHE
Tema 9.9 Coneprxanne yd4eOHOTO MaTepHraia
HUccrenoBanne GyHKINN 1
HoCTpoeHHe rpahMKoB HUccrenoBanne GyHKIIMA HA MOHOTOHHOCTPD U TIOCTPOCHHUE TPa(hUKOB.
2
KomOunmpoBanHOE 3aHATHE
Tema 9.10 Haubonbiee u Coneprxanue y4eOHOrO MaTepuaia
HaNMEHbIIIeE 3HAYCHUS Haxoxnenne HanOoJIbIIET0 1 HAMMEHBIIIET0 3HaYeHHH (YHKIMH, TOCTpOoeHHE TpaduKOB
byHKIMHT MHOT'OYJICHOB C MCIIOJIb30BAHMEM armnapara MaTeMaTHYECKOro aHaJin3a 2
KoMOnHUpOBaHHOE 3aHsTHE
Tema 9.11 IIpodeccuoHaNbHO-OPMEHTHPOBAHHOE CO/IepkaHNe (coaepKaHue MPUKJIATHOT0 MOAYJI)
Haxoxnenue onTuManbHOTO Hauwmensbliee u HanOosnblee 3HaueHne GpyHkunu. HaxoxkeHne HauIydliero peieHus B
pesyapTara ¢ IOMOIIbIO MIPUKJIAJIHBIX, B TOM YHCIIE COLMAIbHO-O9KOHOMUYECKUX M (PM3MYECKUX 33/1a4ax
[IPOU3BOJHOM B MPAKTUUECKUX IIpakTHYecKOe 3aHATHE 2
3a/1ayax
Tema 9.12 Coneprxanne yaeOHOTO MaTepHuaia
Pemenue 3anau. IlponssoiHas ®opmyisl u paBuna quddepenupoanus. MccnenoBanue QpyHKIHA ¢ TOMOIIBIO TPOU3BOIHOM.
(byHKIMH, ee TpUMEHEHHE HawuGonbliee v HauMeHblee 3HaUeHUs! PYHKINU 2
KonrponbHas padbora
Pazgen 10.
IlepBooOpa3nas pynkunu, ee 12
NpHMEHEHHE
Tema 10.1 Copepxanrie yaeOHOTO MaTepuaa OK-01, OK-02, OK-
ITepBooOpa3znHas pyHKIUM. 3a;aya 0 BOCCTAHOBJICHUH 3aKOHA JBM)KCHHUS 110 U3BECTHOU CKOPOCTH. [TOHATHE NHTETPUPOBAHNS. 03, OK-04, OK-05,
ITpaBuna HaxoXAEHUS O3HakoMJIEHUE ¢ TIOHATHEM WHTETpaia U epBoodpasHoit s pynknun y=f(x). Pemenue 3axay Ha OK-06, OK-07
HEPBOOOPA3HBIX CBSI3b TIEPBOOOPA3HOM U €€ MPOU3BOIHOM, BRIYHCIICHUE TIEPBOOOPA3HOM I JaHHOW (YHKITHH.
Tabnwma GpopmyIt 1 HaX0XKACHUS TepBo0Opa3HBIX. M3ydeHne npaBuiia BEIYUCICHUS 2

nepBooOpasHoit. [Tpumeps! MaTeMaTHIECKOTO MOAEINPOBAHUS C TIOMOIIBIO AU (hepeHnnaIbHbIX
ypaBHEHUH

KOM6I/IHI/[p0BaHHO€ 3aHATUC
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Tema 10.2
Heonpenenennslii u
OTIpe/IeIICHHBIN HHTETPAJIBI

Coneprxanue y4eOHOTO MaTepuaia

IlonsTue HCONPEACICHHOTIO MHTETpaJIa

KomOunmpoBanHOE 3aHATHE 2
Tema 10.3 Copneprxanne yaeOHOTO MaTepHaia
ITnomans KpUBOIMHEHHON 3amaun, MPUBOAIIMEC K MOHATHIO ONIPEACICHHOIO0 HHTErpajia — O BBIYMCICHUH TUIOIIAIN
Tpanenun. Popmyna Herorona KPUBOJIMHEWHOM Tpamenuy, o nepeMeIeHuu ToUKu. [IoHsTrue onpenenéHHoro nHTerpaa.
— Jleiibnuna IeomeTtpraeckmii U pU3MUECKUil CMBICT ompeaenacHHoro naTerpaita. ®opmyna Heroroma— 2
JleiiOaMIAa
KomOnHMpOBaHHOE 3aHITHE
Tema 10.4 Coneprkanne yaeOHOTO MaTepHuaia
[TonsaTre 06 onpeneTeHHOM I'eomeTpruecKkuil CMBICH ONPEAEIEHHOrO HHTErpaa
MHTCTpaC KaK IIIOIann KomOunmpoBanHOE 3aHATHE 2
KPUBOJMHEHHON Tpanenuu
Tema 10.5 IIpodeccuoHaILHO-OPHEHTUPOBAHHOE Co/lep:KaHue (CoiepKaHue NPUKJIATHOT0 MOTYJIsI)
OmnpeenieHHbIA UHTETPAT B I'eomeTpuueckuii cMBICH omnpeneneHHoro uurerpana. @opmyna HeioToHa - Jlelouuna. Pemenne
KU3HU 3aJia4 Ha IPUMEHEHHE MHTErpaJia Jyisl BBIYUCICHUS PU3NYECKUX BEJIMYHMH M IUIOLIaIeH 2
IIpakTuueckoe 3aHsTUE
Tema 10.6 Copepxanne yaeOHOTO MaTepHuaia
Perienue 3anay. ITepBooOpaznas ¢pyskuun. [IpaBnina HaxoxxaeHust nepBooOpasHbIX. Ee npumenenue
IlepBooOpasHas GpyHkmy, ce KontponsHas pabora 2
IIPUMEHEHNE
Paznen 11. IIpsimble u 16
IJIOCKOCTH B MPOCTPAHCTBeE
Tema 11.1. Copepxanne yaeOHOTO MaTepuaa
OCHOBHBIE TTOHATHS IIpeamer crepeomeTpun. OCHOBHBIC MOHATHSA (TOUKA, MPsIMast, INIOCKOCTH, IPOCTPAHCTRO).
crepeomerpun. Pacronoxxenne | OCHOBHbBIE aKCHOMBI cTepeoMeTprH. [lepecekaroiecs, mapaniebHbIe i CKPEIIHBAOIIAECS
MPSIMBIX U IIOCKOCTEN npsiMble. [Ipu3Hak 1 cBOMCTBO cKkpeIuBaromuxcs NpsMbix. OCHOBHBIE IPOCTPAHCTBEHHBIE 2
¢burypsi.
KomOuHMpoBaHHOE 3aHsITHE OK-01, OK-03, OK-
Tema 11.2. Cojeprxanue yueOHOro MaTepuaia 04, OK-07
[NapannensHOCTh NPSMBIX, [MapannensHble npsimast 1 mockocTb. Onpenenenue. [Ipusnak. CBoiicTBa (C J0Ka3aTENECTBOM).
IPSIMOI! U TIIOCKOCTH, [MapannensHbie mnockoctu. Onpenenenne. [Ipu3nak. ColicTBa (¢ KokazarenscTBoM). Terpasap u
IIOCKOCTEH ero a1eMeHThl. [lapannenenunesn u ero 3neMeHTsl. CBONCTBAa MPOTUBONOI0XKHBIX IPAHEN U 4
JuaroHaneil napauenenunena. Iloctpoenue ceuenuil. Pemenue 3agau.
KomOnHMpoBaHHOE 3aHsTHE
Tema 11.3. Cojneprxanue yueOHOro MaTepuaia
IMepreHaMKyIApHOCTE IpAMBIX, | [leprneHaukyaspHsie mpsmble. [lapasenbHbie IpsiMbie, TEPICHANKYIAPHBIC K MTIOCKOCTH.
IIpu3Hak nepneHuKyISPHOCTH NMPAMOU U MII0CKOCTH. JlokazaTenscTBo. [lepnenaukynsp u 4
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HpHMOﬁ " IIJIOCKOCTH,

HaKJIOHHas1. HepHeHI[I/IKyJ'IHpHLIe IIJIOCKOCTH. HpI/IBHaK NEPINCHANKYIISIPHOCTU IUIOCKOCTEH.

IUTOCKOCTEH JlokazaTensCTBO.
PaccrosiHust B mpocTpaHCcTBE
KomOnHMpoBaHHOE 3aHATHE
Tema 11.4. Coneprxanne yaeOHOTO MaTepHaia
TeopeMma o Tpex
HepreHnKyJIIpax TeopeMa o Tpex neprneHauKyspax. JJoka3areabCTBO. YTOI MEXKAY IPAMOM U INIOCKOCTBIO. YTOJI
MEXAY INIOCKOCTSIMU 9
KomOuHupoBaHHOE 3aHsITHE
Tema 11.5. IIpodeccHoHATBHO-OPMEHTHPOBAHHOE CO/IepKaHNe (cogep KaHue MPUKJIATHOI0 MOAYJIA)
[TapannensHsle, AxcuoMsl ctepeoMeTpun. [lepneHauKynIpHOCTD MPSIMOI U INIOCKOCTH, ApaJIeIbHOCTh JBYX
NIEPIECHIUKYIISIPHBIE, NPSIMBIX, IEPIEHAUKYJISIPHBIX INIOCKOCTH, NEPIEHIUKYISIPHOCTD IIIIOCKOCTEMN
CKpCIIMBAOIHUCCS MPSMBIC IIpakTHyeckoe 3aHATHE 2
Tema 11.6. Coneprkanue y4eOHOro MaTepuaia
Pewenue 3anau. [Ipsimele u PacnionoxxeHue npsMbIX U IJIOCKOCTEHR B MpocTpaHCTBe. [IepneHIuKyISIpHOCTD U apaJUIEIbHOCTD
IUIOCKOCTH B IIPOCTPAHCTBE MPSIMBIX ¥ IIocKocTell. CKpeIyBaronyecs npsMble 2
KonrposnbHas padborta
Pa3gen 12. Koopaunatsel u
BEKTOPBI 12
Tema 12.1 Conepxanne ydeOHOTO MaTepHuaia
Bekrops! Ha mnockocTu BekTopbl Ha IIIOCKOCTH, KOOPAWHATHI BeKTOpa. JleficTBHS HaJl BEKTOpaMH B KOOPAMHATHOH (opme.
CkansipHOE IPOM3BE/ICHUE BEKTOPOB, €TI0 CBOMCTBA, pu3ndecknii cMbIci. CKaIspHOE
IIPOU3BEICHUE B KOOPAMHATAX, YTOJ MEXKAY BEKTOPAMHU 2
KomOnHMpOBaHHOE 3aHsTHE
Tema 12.2 Coneprxanne yaeOHOTO MaTepHuaia
JlexkapToBBI KOOPIUHATEI B JlexapToBbI KOOPAMHATHI B IpocTpaHcTBe. [Ipocreiimue 3aaun B koopauHaTax. PaccrosHue OK-02. OK-03. OK-
npocrpanctse. Paccrosuue MEXIY IBYMs TOYKaMH, KOOPJMHATHI CEPEAMHEI OTPE3Ka 0 Li OK-O7’
MEXAY ABYMs TOUKAMH. 2 ’
Koopnunats! cepeiuHbl KomOuHMpoBaHHOE 3aHsTHE
OTpe3Ka
Tema 12.3 Copepxanrie yaeOHOTO MaTepuaa
BexkTopsl B IpocTpaHcTBe. Bexropsr B mpocTpancTBe. Crio)KeHHE M BEIYNTAHWE BEKTOPOB. Y MHOJKEHHE BEKTOpa Ha YUCIIO.
Vron MexIy BEKTOpaMHu. Kommnanapssie BekTopbl. CKalsipHOE IPOM3BEICHIE BEKTOPOB. PaznoxeHne BEKTopa o TpeM
CkansipHoe npousBe/ieHue HEKOMIUIaHapHbIM BekTopaM. KoopauHaTel BEKTOpa, CKaIsIpHOE IPOU3BEEHUE BEKTOPOB B
BEKTOPOB KOOPAMHATAX, YTOJl MEXKAY BEKTOPaMH, YTroJl MEXKAY NMPSIMOM M IUNIOCKOCTBIO, YTOII MEXKIY 4

IJIOCKOCTSIMU. Y paBHEHUE IIOCKOCTU. [ '€OMETpUUECKUI CMBICI ONpeAennuTes 2X2

KOM6I/IHI/[p0BaHHO€ 3aHATUC
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Tema 12.4
[IpakTrKO-OpHEeHTHPOBAHHBIE
3a/1a4i Ha KOOPJUHATHOMN

IIpodeccuonaLHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoiepKaHue NPUKJIATHOT0 MOIYJIs)

KOOpI[I/IHaTHaH IUIOCKOCTh. BeIuKcieHne paCCTOHHI/Iﬁ M IIJI0IIAIeH Ha TIJIOCKOCTH.
KonuuectBenunrie PpacyCThL

IIOCKOCTH IIpakTuueckoe 3aHsATUE 2
Tema 12.5 CopeprxaHue yaeOHOI0 MaTepuaia
Pemmenue 3anayu. KoopauHatel U | JlekapTOBBI KOOPAMHATHL B TIPOCTPAHCTBE. BekTOpEI B mpocTpancTBe. COKEHHUE U BHIYUTAHUE
BEKTOPHI BEKTOPOB. YMHOXKEHHUE BeKTopa Ha yncio. KommianapHsie BekTopsl. CKalsipHOE IPOU3BEICHUE
BEKTOPOB, BEKTOPHOE MpoU3BeIeHHe. Pa3noskeHne BeKTopa 10 TpeM HEKOMILTAaHAPHBIM BEKTOpaM.
[poctetimue 3axa4un B kKoopanHatax. KoopAnHATE BEKTOpa, paCCTOSIHAE MEXITY TOUYKAMH,
KOOPAHHATHI CEPEeIUHBI OTPEe3Ka, CKAIIPHOE IIPOU3BEACHNE BEKTOPOB B KOOPIAMHATAX, YTOJI MEKIY 2
BEKTOpaMH, YTOJ MEXy MPSIMOH H TUIOCKOCTBIO, YTOJ MEXKAY INIOCKOCTSIMU
KontponsHas padora
Paznen 13.
MHoOrorpaHHMKH U TeJa 34
BpallleHusl
Tema 13.1 Coneprxanne yaeOHOTO MaTepHraia
BepH.II/IHbI, pe6pa, TpaHHu ITonaTtue MHOTOTpaHHKKa. Ero 351eMeHTHI: BEpUINHBI, pera, rpanu. /{naronans. CeucHue.
MHOTOTpaHHHUKA BrImykiiple ¥ HEBBITYKITbIE MHOTOTPAHHAKH 2
KomOunmpoBaHHOE 3aHATHE
Tema 13.2 Copepxanue yaeOHOTO MaTepHraia
Ipusma, ee cocTapiAoIIKE, [Tonsarue npusmsl. Ee ocHOBaHus 1 60K0BBIe rpaHu. BeicoTa npusmel. [IpsiMas 1 HakJIOHHAs
ceuenue. [Ipsamas v npaBuiIbHas | npusma. [lpaBunsHas nmpusma. Ee ceuenue 2
TIPHU3MBI KoMOnHUpOBaHHOE 3aHsTHE
Tema 13.3 Copepxanne yaeOHOTO MaTepuaia
[Mapannenenunen, Kyo. [NTapannenenumnen, cBoiicTBa MPAMOYTOJIFHOTO Mapajuienenunesaa, kyo. Ceuenue Kyoa, OK-01, OK-02, OK-
CeueHue Ky0a, napasuiesieumnesa 2 03, OK-04, OK-05,
napajieenunesa KomMOuHupoBaHHOE 3aHsTHE OK-06, OK-07
Tema 13.4 Copepxanrie yaeOHOTO MaTepuaa
IIupamuna, ee cocTaBistOIINE, Iupamuia u ee FIEMEHTHI. Ceuenne nupamubl. [IpaBuiibHas nupamMuaa. Y cedueHHas nupamMuia
ceuenue. [IpaBuibHas
nupamMuia. Y ceueHHas 5
mupamMuia KomOuHMpoBaHHOE 3aHsTHE
Tema 13.5 Copepxanrie yaeOHOTO MaTepuaia
bokoBsas u nmonHas noBepxHocTh | Iommaas 60KOBOH M IOJHOW MOBEPXHOCTH MPU3MBbI, IHPAMUJIBI
MIPHU3MBI, TUPAMUJIBI KombunmpoBanHOE 3aHATHE 2
Tema 13.6 Copepxanrie yaeOHOTo MaTepuala
JIBmxeHue u mpeodpazoBaHue [TapannensHbIit mepeHoc. CHMMETpHS Ha TUIOCKOCTH U B TIpocTpaHcTBe. CuMMeTpHs B KyOe,
mo1o0ust napayienenunene, npusme, nupamuae. Ilosoport. [IpeodbpazoBanue nomodus 2

KoMOuHMpOBaHHOE 3aHATHE
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Tema 13.7
[Ipumepsl cumMmeTpuii B
npogeccun

IIpodeccuonaLHO-OPHEHTUPOBAHHOE CO/lep:KaHMe (CoAepKaHNe NPUKJIATHOTO MOIYJIsT)

CuMMeTpust B IPUPOJE, ApXUTEKTYPE, TEXHHUKE, B OBITY

HpaKTI/I‘IeCKOG 3aHATUC

Tema 13.8
[IpaBuIbHBIC MHOTOTPAHHUKH,
HX CBOWMCTBa

Conepxanue y4eOHOrO MaTepuaia

IlonsiTue IMpaBUJIbHOTO MHOTOIpaHHUKA. CpoiicTBa MpaBUJIbHBIX MHOT'OI'PAHHUKOB

KOM6I/IHI/Ip0BaHHoe 3aHATUC

Tema 13.9
unuHzap, ero coOCTaBISAIOLIUE.
Ceuenne nuanHapa

Cozepxanue y4eOHOr0 MaTepHaa

Hunuuap u ero aiaeMeHTsl. CeueHne UINHIPa (TTapajuieIbHOe OCHOBAHMIO U ocH). Pa3zBepTka
HUJINHIpA

KomOuHHpoBaHHOE 3aHsITHE

Tema 13.10
Komnyc, ero cocrapnsiomue.
Ceuenue KoHyca

Cozepxanue yueOHOro MaTepraa

Konyc u ero anementsl. CeueHne koHyca (mapaielibHoe OCHOBAHHIO M MTPOXO/ISIIee yepe3
BEpPIIUHY), KOHMYECKHE ceucHUs. Pa3BepTka KoHyca

KomOuHupoBaHHOE 3aHsITHE

Tema 13.11
VYceuensslii konyc. CeueHue
YCEYEeHHOT0 KOHYyCa

Cozepxanue yuaeOHOro MaTepraa

VYceuennblit konyc. Ero obpasytomnias u Beicota. CeyeHHE YCEUEHHOTO KOHyca

KoMOuHHpOBaHHOE 3aHSTHE

Tema 13.12
Ilap u cdhepa, ux ceueHUsI

Copepxanne yaeOHOTO MaTepuaa

IIap u cdhepa. Bzaumuoe pacnonoxxkenue cepsl u miockoctu. Ceuenue mapa, cheps

KoMOuHHpOBaHHOE 3aHSTHE

Tema 13.13

Ilousitue 06 0ObEME Tea.
OrtHoleHne 00BEMOB
MOJOOHBIX TEI

Copepxanne yaeOHOTO MaTepuaa

Ioustue 06 oobeme Tena. O0beM Kyba U IPAMOYToJibHOTO napayienenuneaa. O0beM MPU3MbI U
muHapa. OTHOIIEHHE 00BEeMOB OJ00HBIX Tell. ['€OMETPUUECKUI CMBICI OIPEACTHTENS 3-T0
TopsAKa

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 13.14
OOBEMBI H IIOLIAIT
MOBEPXHOCTEH Ten

Coneprxanue ydeOHOTO MaTepHuaia

O06beMbl nupaMubl U KoHyca. O0beM mapa. [nomany mosepxHocTei Tei

KOMGI/IHI/IpOBaHHOG 3aHATUC

Tema 13.15
KomOuHanmm MHOTOTpaHHUKOB
U TeJl BpallleHus

Conepxanne y4eOHOTO MaTepHuaa

KOMGI/IHaHI/II/I ICOMETPUICCKUX TCJI

KOMGI/IHI/IpOBaHHOG 3aHATUC

Tema 13.16
I'eomerprueckiie KOMOWHAIINA
HA MPAKTHKE

Conepxanne y4eOHOTO MaTepHuaia

Hcnons3oBanue KOM6I/IHaIII/Iﬁ MHOTOTPaHHUKOB U TEJI BpalllCHNUA B IPAKTUKO-OPUCHTUPOBAHHBIX
3ajgadyax

HpaKTqucxoe 3aHATUC

Tema 13.17

Conepxanue y4eOHOrO MaTepuaia

O0OBeMEI U TJIomaan NOBEPXHOCTH MHOT'OI'PAHHUKOB U TCJI BpALLICHUSA

28




Pemenue 3anau. KonrponbHas padborta 2
MHOrorpaHHUKH U Tena
BpAIICHUS
Paszgen 14.
MHo:xecTBa. J1eMeHThI 8
Teopuu rpados
Tema 14.1 Coneprkanne yqeOHOTO MaTepHala
MHoxecTBa [onsarne MHOXkecTBa. [logMHOXKecTBO. OmIepanini ¢ MHOXECTBAMHU
KomOnHMpoBaHHOE 3aHATHE 2
Tema 14.2 IIpodeccHoHANBLHO-OPHEHTHPOBAHHOE COICPKaHNE (CoAepPKAHNE MPHUKJIAIHOT0 MOAYJIA) OK-01, OK-02,
Omnepanuy ¢ MHOKECTBAMHU Onepanuu ¢ MHOXecTBaMH. PellieHne npukiaaHbIx 3a1a4 OK-03, OK-04,
[IpakTrdeckoe 3aHATHE 2 OK-05, OK-07
Tema 14.3 Coneprxanne yd4eOHOTO MaTepHuaja
I'padsr [Nonsarue rpada. Csa3ubId Tpad, AepeBo, HUKI rpad Ha INIOCKOCTH
[IpakTrdeckas pabora 2
Tema 14.4 Coneprxanne yd4eOHOTO MaTepHuaja
Pemenne 3agau. MHOecTBa, Omnepanyu ¢ MHOXKecTBamMH. OnrcaHe peasbHBIX CUTYaluii ¢ HOMOIIBI0 MHOXeCTB. [IpumeneHne
I'pader 1 nx npuMeHeHNE rpadoB K peNICHHUIO 33134 2
KonrponbHas pabora
Paznea 15. DiaemMeHThI
KOMOWHATOPUKH, CTATHCTHKH
U TEOPHHU BeposITHOCTEMH 14
Tema 15.1 Copepxanne yaeOHOTO MaTepHuaia
OcHOBHBIE MOHATHS IlepecTanoBku, pasmelnenus, couetanus. bunom HeroTona
KOMOWHATOPHUKH
2
KomOnHupoBaHHOE 3aHsTHE. OK-01, OK-02,
OK-03, OK-04,
Tema 15.2 CopeprxaHue yaeOHOr0 MaTepHuaia OK-05. OK-07
CoObITHE, BEPOSATHOCT CoBMecCTHBIE ¥ HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOSITHOCTH CyMMBI COOBITHH. Y ClTOBHAs ’
cobprtus. Cnoxenue u BEPOSITHOCTb. 3aBUCUMBIEC U HE3aBHCUMBbIE COOBITHS. TeopeMbl 0 BEpOSITHOCTH IPOU3BEACHHS
YMHOXCHHE BEPOSATHOCTEH coObITHI. DOopMyIa IOTHON BEPOSATHOCTH, (opMyIia bepHyum
2

KoMOuHMpOBaHHOE 3aHATHE

Tema 15.3
BepositHOCT B
po¢heCCHOHATIBHBIX 3a7a4ax

IIpodeccuoHabHO-OPHEHTHPOBAHHOE COep:KaHue (Co/lepKaHUe MPUKIATHOT0 MOTYJIsI)

OTHOCHUTENbHAsI YaCTOTa COOBITHS, CBOUCTBO ee ycToW4YnBOCTH. CTaTUCTHUECKOE ONpEeICHUE
BepOSITHOCTH. OIIEHKA BEPOSITHOCTH COOBITHUS

IIpakTrueckoe 3aHaTHe
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Tema 15.4
JuckperHas cinydaiiHas
BEIMYMHA, 3aKOH €€

Coneprxanue ydeOHOTO MaTepuaia

Buns! ciryuaitabsix BennuuH. OnpeieneHue JUCKPeTHOH ciaydaifHOM BenUYHHbL. 3aKOH
pacnpenieneHus TUCKpeTHOH ciryyaiiHoil Bennuunsl. Ee unciioBble XapaKTepUCTHKU

pacnupeacaicHus KomOunHupoBaHHOE 3aHsTHE 2

Tema 15.5 Copeprxanue yueOHOI0 MaTepuaia

3a/1aun MaTeMaTHIECKOM Bapunanuonnsii paa. [lomuron gactot u rucrorpamMMa. CTaTUCTUYECKHE XapaKTEPUCTUKU psaa

CTaTHCTHKH HaOJII0JaeMBIX JaHHBIX 2
KoMOuHMpOBaHHOE 3aHsTHE

Tema 15.6 IIpodeccHoHaIbEHO-OPHEHTHPOBAHHOE COJeP:KaHNe (CoepKaHNe MPUKJIATHOT0 MOTYJIs)

Cocrasnenue Tabnui 1 ITepBuuHas 06paboTKa CTaTUCTUYECKUX AaHHBIX. ['padmueckoe ux npencrasieHue. Haxoxnenue

JAuarpaMM Ha IPaKTHKE CPEIHUX XapaKTePUCTUK, HAOTIOJaeMbIX TAHHBIX 2
ITpakTHyeckoe 3aHsATHE

Tema 15.7 Coneprxanue y4eOHOrO MaTepuaia

Pemenne 3anay. DneMeHTHI OnemeHTH! KOMOHMHATOPUKU. COOBITHE, BEPOATHOCTH COOBITHA. CIOKEHUE I YMHOXKCHHUE

KOMOMHATOPUKH, CTATUCTUKH U | BEPOATHOCTEM 2

TEOPHUU BEPOATHOCTEU KontponbHas pabora
Koncynpramus 2
OK3aMeH 4

Bceero: 263
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3. YCJIOBUSA PEAJIM3ALIMU YYEBHOI'O ITPEIMETA
3.1. TpeGoBaHNsi K MUHUMAJLHOMY MATEPUAIBHO-TEXHUYECKOMY O0ecre4eHHI0
Jis  peanu3anuy  TporpamMMbl - Y4eOHOTO TIpeaMeTa NPeIyCMOTPEHBI  CIEIYIOIINe
CHeIMaJIbHbIC IOMEIICHUs: KaOMHET MaTeMaTUKH.
OcHamenve  y4yeOHBIX KAaOMHETOB U JIa0OpaTOpUM  yCTAHOBJIEHO  MPOTOKOJIOM

Mertonudeckoro coBeta gakynbreta: [IpoTokon Ne 8 ot 19.06.2024 r.

3.2. UndopmanmnonHoe odecreyeHne 00y4eHus

[lepeyeHp MCHONB3yEeMBIX YYEOHBIX H3JaHHH, VIHTEpHET-pEecypcoB, IOMOIHUTEIHLHON
JUTEPATYypPhl
OcCHOBHBIC HCTOYHUKHU:

1 boromomnos, H. B. IIpaktuueckue 3aHsaTus no maremaruke B 2 4. Yacts 1 : yuebHoe
nocoowue Jutst cpeaero npodeccnonansHoro oopazosanus / H. B. boromomnos. — 11-¢
u311., epepad. u pomn. — Mocksa : U3natenscto FOpaiit, 2023. — 326 ¢c. —
(ITpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-08799-4. — Tekcr:
anexkTpoHHbIN // O6pazoBatenbHas miargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/512668

2 boromomnos, H. B. IlpakTuueckue 3aHaTHs 10 MareMaTuke B 2 4. YacTs 2 : yueOHOE
nocobue Jyist cpeaHero npodeccuoHanbHoro oopasosanus / H. B. boromonos. — 11-¢
u31., nepepad. u pon. — Mocksa : U3gatensctBo Opaiit, 2023. — 251 ¢. —
(ITpodeccronansroe oopazoBanue). — ISBN 978-5-534-08803-8. — Texkcr:
anekTpoHHbId // OOpa3oBarenbHas miaTdopma FOpaitt [caiit]. — URL:
https://urait.ru/bcode/512669

3 bapaymkun, B. B. MaremaTuka. D1eMeHTHI BbIcIIe MaTeMaTHKH : yueOHUK : B2 T. T. 1
/ B. B. bapaymikun, A. A. IlpokopreB. — Mocksa : KYPC : UHOPA-M, 2020. — 304 c.
— (Cpennee mpodeccnonabHoe oOpazoBanue). - ISBN 978-5-906923-05-9. - Tekcr :
anekTponubiid. - URL: https://znanium.com/catalog/product/1079342

4 bapaymkus, B. B. MaremaTrka. DneMeHTHI BbICIIe MaTeMaTHKH : yueOHuK: B 2 1. T. 2/
B. B. bapaymikun, A. A. IlpokopreB. — Mocksa : KVYPC : HUL] UTH®PA-M, 2020.
— 368 c. — (Cpennee npodeccuonansHoe oopazoBanue). - ISBN 978-5-906923-34-9. -
Tekcrt : anextponHbIit. - URL: https://znanium.com/catalog/product/1047417

JlonoJTHUTeIbHbIC HCTOYHUKH:

1 boromosnos, H. B. T'eomerpus : yaeOHOE ocodue i cpeaHero mpodeccuoHaTbHOTO

obpasosanus / H. B. boromonos. — Mocksa : U3marensctBo FOpaiit, 2023. — 108 ¢. —

(ITpoeccuonansHoe oopazoBanue). — ISBN 978-5-534-09528-9. — Tekcr :
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anexTpoHHbIN // OOpa3zoBarensHas matdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/511955
2 Tyces, B. A. I'eomerpus : yaeOHOE TOCOOUE ISl CPEIHETO MPOPECCHOHATHHOTO

obpazopanus / B. A. I'yces, 1. b. Koxyxos, A. A. IIpokodneB. — 2-¢ u31., UCTIp. U JOIL.

— Mockaa : U3parensctBo KOpaiit, 2023. — 280 ¢. — (IIpodeccuonanbroe

obpazoBanue). — ISBN 978-5-534-08897-7. — TekcT : 2JIeKTpOHHBIH //

OopasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/517007
NuTepHeT-pecypcenl:

1 TocynapcrBennast oopazoBarenbHas miaaTdopma «Poccuiickas 31eKTpoOHHAs IIKOJIay. -

URL: https://resh.edu.ru/
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHHSA YYEBHOI'O

HNPEIMETA

KoHTpousib 1 OIlEHKa pe3ylbTaTOB OCBOCHUS Y4E€OHOro IpeIMeTa pacKpbIBAIOTCS uYepes

JTUCIUIUIMHAPHBIE PE3Yy/IbTaThl, HapaBJIeHHbIE HA (OPMUPOBaHKE OOLIUX U MPOodeccrnoHaTbHBIX

KOMHCTGHHI/II;'I I10 pasjgciiaM U TEMaM COACPKaHUA yqe6Horo Marcpualia.

Oomasi/mpogeccuoHaaibHAS
KOMIIeTeHIHsI

Pa3znen/Tema

Tun oueHoOYHbIX
MEPONPHUATHA

OK 01. BeiOupats criocoOsl
pelreHus 3a1a4
npo(heCcCHOHATBHON IEITETIBHOCTH
OPUMEHHUTEIBHO

K Pa3nYHbIM KOHTEKCTaM

P1,Temal.1,1.2, 1.3 II-0/c, 1.4, 1.5, 1.6,
1.7

P2, Temnr 2.1,2.2,2.3,2.4,2.51-0/c, 2.6
P 3, Tems1 3.1, 3.2, 3.3, 3.4 I1-0/c, 3.5

P4, Temn14.1,4.2,4.3,44,4.5

P 5, Temsr 5.1,5.2,5.3,5.4

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 I1-o/c,
6.7

P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-

TectupoBanue

YcTHbli onpoc
MaremaTuyecKuili TMKTaHT
WnnuBuayanbHas
camocTosTeNbHas pabora
[IpencraBnenue
pe3ybTaTOB
MPaKTUIEeCKUX padoT
KontponsHas pabdora

COBPEMEHHBIE CPE/ICTBA IIOUCKA,
aHaM3a U UHTepIpeTaLN
HHPOPMALINH, U
HH(POPMALMOHHBIC TEXHOJIOTHH
IS BBITIOJTHEHHS 3314
npo(hecCHOHAIBHON IEITeIbHOCTH

1.7

P2, Temnr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6
P 3, Temnr 3.1, 3.2, 3.3, 3.4 I1-0/c, 3.5

P4, Temn1 4.1,4.2,4.3,4.4,4.5

PS5, Temsr 5.1,5.2,5.3,5.4

P 6, Temn 6.1,6.2,6.3,6.4,6.5, 6.6 I1-o/c,
6.7

P7, Temm 7.1,7.2,7.3,7.4,7.5,7.6,7.7 11-

0/c,7.8,7.9,7.10, 7.11 Brimmonnenne
P8, Temrr 8.1, 8.2 JK3aMEHAI[MOHHBIX
P9, Temr1 9.1,9.2,9.3,9.4,9.5,9.6,9.7,9.8, | 3amanuii
9.9,9.10,9.11 IT-o/c, 9.12
P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5 II-
o/c, 10.6
P11, Temsr 11.1,11.2,11.3,11.4, 11.5T1-
o/c, 11.6
P12, Temsr 12.1,12.2,12.3, 12.4 IT-o0/c, 12.5
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5, 13.6,
13.7 IT-o/c, 13.8, 13.9, 13.10, 13.11, 13.12,
13.13, 13.14, 13.15, 13.16, 13.17
P 14, Temnur 14.1, 14.2 TI-0/c, 14.3, 14.4
P 15, Temnr 15.1, 15.2, 15.3 IT-o/c, 15.4,
15.5,15.6 IT-o/c, 15.7
OK 02. Hcnonas30BaTh P1,Temal.1,1.2,1.311-0/c,1.4,1.5, 1.6, TectupoBanue

YcTHbli onpoc
MaremaTnyecKuii TMKTaHT
UnauBuayanbHas
camocCTosTeNbHas padoTa
[IpencraBnenue
pe3yJbTaTOB
MPaKTUIEeCKUX padoT
Kontponsnas pabora

peanu30BBIBaTH COOCTBEHHOE
PO eCCHOHATIBHOE U INIHOCTHOE
pa3BHUTHE, IPEIPHUHUMATEIBCKYIO

1.7
P2, Temr1 2.1,2.2,2.3,2.4,2.5II-0/c, 2.6
P 3, Temnr 3.1, 3.2, 3.3, 3.4 [1-o/c, 3.5

0/c,7.8,7.9,7.10, 7.11 Brimonnenne
P8, Temnr 8.1, 8.2 9K3aMEHAIIHOHHBIX
P9, Temr19.1,9.2,9.3,9.4,9.5,9.6,9.7,9.8, | 3amanuii
9.9,9.10,9.11 IT-o/c, 9.12
P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5 II-
o/c, 10.6
P11, Temer 11.1,11.2,11.3,11.4, 11.5I1-
o/c, 11.6
P12, Temnr 12.1,12.2,12.3, 12.4 T1-0/c, 12.5
P 13, Temnr 13.1,13.2, 13.3, 13.4, 13.5, 13.6,
13.7 IT-o/c, 13.8, 13.9, 13.10, 13.11, 13.12,
13.13, 13.14, 13.15, 13.16, 13.17
P 14, Temnr 14.1, 14.2 T1-0/c, 14.3, 14.4
P 15, Temnr 15.1, 15.2, 15.3 I1-0o/c, 15.4,
15.5,15.6 IT-o/c, 15.7
OK 03. ITmarupoBath u P1,Temal.1,1.2, 1.31I-0/c,1.4,1.5, 1.6, TectupoBanue

YcTHbll onpoc
MaremaTnyecKuii TMKTaHT
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JeATEeILHOCTh B
npodeccroHamsHOM chepe,
HCIONIb30BaTh 3HAHUS 10
(bUHAHCOBOH TPaMOTHOCTH B
Pa3IUYHbBIX )KU3HEHHBIX

P4, Temr1 4.1,4.2,4.3,4.4,4.5

PS5, Temnr 5.1,5.2,5.3,5.4

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 IT-o/c,
6.7

P7,P7, Temm 7.1,7.2,73,7.4,75,7.6,7.7

WNupuBuayansHas
caMOCTOsITeNIbHAsI paboTa
[IpencraBnenue
pe3yIBTaTOB
MPaKTHIECKUX padoT

CUTYAIHIX I1-0/c,7.8,7.9, 7.10, 7.11 Kontponsnas padora
P&, Temrr 8.1, 8.2 Brimonnenne
P9, Tems1 9.1,9.2,9.3,9.4,9.5,9.6,9.7, 9.8, | sx3aMeHAI[MOHHBIX
9.9,9.10,9.11 IT-o/c, 9.12 3aIaHUI
P 10, Temsnr 10.1, 10.2, 10.3, 10.4, 10.5 TI-
o/c, 10.6
P11, Temer 11.1,11.2,11.3,11.4, 11.5I1-
o/c, 11.6
P12, Temsr 12.1,12.2,12.3, 12.4 IT-o0/c, 12.5
P 13, Temsr 13.1, 13.2,13.3, 13.4, 13.5, 13.6,
13.7 IT-o/c, 13.8, 13.9, 13.10, 13.11, 13.12,
13.13,13.14, 13.15, 13.16, 13.17
P 14, Temsr 14.1, 14.2 TT-o/c, 14.3, 14.4
P 15, Temsr 15.1, 15.2, 15.3 TT-o/c, 15.4,
15.5, 15.6 [T-o/c, 15.7
OK 04. D¢ddexrurHO P1,Temal.1,1.2,1.311-0/c,1.4,1.5, 1.6, TectupoBanue

B3aMMOJIEHiCTBOBATh U paboOTaTh B
KOJIJIEKTHBE U KOMaH/Ie

1.7

P2, Temsr 2.1,2.2,2.3,2.4,2.5 [1-o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3, 3.4 I1-o/c, 3.5

P4, Tems14.1,4.2,4.3,4.4,4.5

PS5, Temnr 5.1,5.2,5.3,5.4

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 T1-o/c,
6.7

P7,P7, Temm 7.1,7.2,73,74,7.5,7.6,7.7

VYceTHbli onpoc
MaremaTnyecKuii TMKTaHT
NunuBunyanpHas
camocTosATeNbHas paboTa
[IpencraBnenue
pe3yIbTaTOB
MPaKTUIEeCKUX padoT
KontponsHas pabdora

I1-0/c,7.8,7.9, 7.10, 7.11 Brimonaenne
P 8, Temur 8.1, 8.2 JK3aMCHAIIMOHHBIX
P9, Temr1 9.1,9.2,9.3,9.4,9.5,9.6,9.7,9.8, | 3amanuii
9.9,9.10,9.11 IT-o/c, 9.12
P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5 II-
o/c, 10.6
P11, Temer 11.1,11.2,11.3,11.4, 11.5 II-
o/c, 11.6
P12, Temnr 12.1,12.2,12.3, 12.4 T1-0/c, 12.5
P 13, Temnr 13.1,13.2, 13.3, 13.4, 13.5, 13.6,
13.7 IT-o/c, 13.8, 13.9, 13.10, 13.11, 13.12,
13.13, 13.14, 13.15, 13.16, 13.17
P 14, Temnr 14.1, 14.2 T1-0/c, 14.3, 14.4
P 15, Temnr 15.1, 15.2, 15.3 IT-o/c, 15.4,
15.5,15.6 TT-o/c, 15.7
OK 05. OcymiecTBiATh YCTHYIO U P1,Temal.1,1.2,1.311-0/c,1.4,1.5, 1.6, TectupoBanue

HI/ICI)MeHHyIO KOMMyHI/IKaHI/IIO Ha
rOCyIapCTBCHHOM SI3BIKE
Poccuiickoit @enepanuu ¢ yueTom
0COOEHHOCTEH COIUAILHOrO U
KYJBTypHOTO KOHTEKCTA

17

P2, Temnr 2.1,2.2,2.3,2.4,2.51-0/c, 2.6

P 3, Temnr 3.1, 3.2, 3.3, 3.4 [T-o/c, 3.5

P4, Temn1 4.1,4.2,4.3,4.4,4.5

PS5, Temrr 5.1,5.2,5.3,5.4

P 6, Temsn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 [1-o/c,
6.7

P7,P7, Temm 7.1,7.2,7.3,7.4,7.5,7.6,7.7
I-0/c,7.8,7.9,7.10, 7.11

P 8, Temnr 8.1, 8.2

P9, Temnr 9.1, 9.2,9.3,9.4,9.5, 9.6, 9.7, 9.8,
9.9,9.10,9.11 IT-o/c, 9.12

P 10, Temst 10.1, 10.2, 10.3, 10.4, 10.5 I1-
o/c, 10.6

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

P12, Temsr 12.1, 12.2,12.3, 12.4 IT-o0/c, 12.5

YcTHbli onpoc
MaremaTuyecKuii TMKTaHT
WunuBuayanpHas
camocTosTeNnpHas pabora
[IpencraBnenue
pe3yJbTaToOB
MPAaKTUIECKUX padoT
KontponpHas padora
BrmonHenne
JK3aMEHAIMOHHBIX
3aJJaHuN
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P 13, Temst 13.1, 13.2, 13.3, 13.4, 13.5, 13.6,
13.7 -o/c, 13.8, 13.9, 13.10, 13.11, 13.12,
13.13, 13.14, 13.15, 13.16, 13.17

P 14, Temst 14.1, 14.2 TI-o/c, 14.3, 14.4

P 15, Temsi 15.1, 15.2, 15.3 T-o/c, 15.4,
15.5, 15.6 T-o/c, 15.7

OK 06. [TposBIATE Tpa’kIaHCKO-
NaTPUOTHYECKYIO O3ULIHIO,
JI€MOHCTPHPOBATh OCO3HAHHOE
HOBEJCHUE Ha OCHOBE
TpaJULIHOHHBIX
00IIeYeI0BeYeCKHUX IEHHOCTEH, B
TOM YHUCIIE C YYETOM
rapMOHHM3AIMN MEKHAIIMOHAIBHBIX
U MEXPEITUTHO3HBIX OTHOLICHHH,

P1,Temal.l, 1.2, 1.31I-0/c, 1.4, 15, 1.6,
17

P2, Temnr 2.1,2.2,2.3,2.4,2.5I1-0/c, 2.6
P9, Temn 9.1,9.2,9.3,9.4, 9.5, 9.6, 9.7, 9.8,
9.9,9.10,9.11 IT-o/c, 9.12

P 10, Temnr 10.1, 10.2, 10.3, 10.4, 10.5 ITI-
o/c, 10.6

P 13, Temsr 13.1, 13.2,13.3, 13.4, 13.5, 13.6,
13.7 IT-o/c, 13.8, 13.9, 13.10, 13.11, 13.12,

TectupoBanue

VYcTHbll onpoc
MaremaTuyecKuili TMKTaHT
WunuBunyanpHas
caMocCTosITeNIbHasE paboTa
[IpencraBnenue
pe3yJIbTaTOB
MPAaKTUYCCKUX padoT
Kontponsnas padora

MIPUMEHSTH CTaHIAPTHI 13.13, 13.14, 13.15, 13.16, 13.17 Brimonaenne

AQHTUKOPPYIIIMOHHOTO MMOBEJCHUS 9K3aMEHAIIMOHHBIX
3aJaHuN

OK 07. ConeiicTBoBaTh P1,Temal.1,1.2,1.31I-0/c, 1.4, 15, 1.6, TectupoBanue

COXPaHEHMIO OKPY KaIoIei cpenspl,
pecypcocOepeKeHUIO, TPUMEHSTH
3HaHMs 00 U3MECHEHHH KIIUMAaTa,
NIPUHLIUIIBI OEPEKITUBOTO
MIPOU3BOJICTBA, 3()(HEKTHBHO
JIEHCTBOBATH B YPE3BbIYANHBIX
CUTYyaLusIX

1.7

P2, Temn 2.1,2.2,2.3,2.4,2.51-0/c, 2.6

P 3, Temnr 3.1, 3.2, 3.3, 3.4 IT-o/c, 3.5

P4, Temr14.1,4.2,4.3,4.4,45

PS5, Temr1 5.1,5.2,53,5.4

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 I1-o/c,
6.7

P7,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, 7.11

P 8, Temur 8.1, 8.2

P9, Temp1 9.1,9.2,9.3,9.4,9.5,9.6,9.7, 9.8,
9.9,9.10,9.11 IT-o/c, 9.12

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5 II-
o/c, 10.6

P11, Temer 11.1,11.2,11.3,11.4, 11.5I1-
o/c, 11.6

P12, Temnr 12.1,12.2, 12.3, 12.4 T1-0/c, 12.5
P 13, Temnr 13.1,13.2, 13.3, 13.4, 13.5, 13.6,
13.7 IT-o/c, 13.8, 13.9, 13.10, 13.11, 13.12,
13.13, 13.14, 13.15, 13.16, 13.17

P 14, Temnr 14.1, 14.2 T1-0/c, 14.3, 14 .4

P 15, Temnr 15.1, 15.2, 15.3 IT-o/c, 15.4,
15.5,15.6 IT-o/c, 15.7

VYcTHbll onpoc
MaTtemaTHyecKHi JUKTaHT
NunuBunyanpHas
camocTosATeNbHas paboTa
IIpencraBnenue
pe3yNbTaToOB
MIPaKTUYECKUX padoT
KontponsHas pabdora
BrmoHeHne
9K3aMEHAIIHOHHBIX
3aJaHuN
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