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1. O0mas xapakTepuCTHKA NPUMePHOI padoyeil MporpaMmMbl
001eo0pa3oBaTeIbHOM TUCHHUILIMHBI «MaTeMaTuKa

1.1. MecTo JUCUMIVIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI nporpammsl CIIO:

ObmeoOpa3oBaTenpHas aucuuiuinHa «MaTemaTtukay sBIsieTcss 005S3aTeIbHOM YacThIO
0011e00pa30BaTeIbHOTO IUKJIA 00pa3oBaTeIbHON Mporpammsl B coorBercTBuu ¢ ®I'OC CIIO
nmo crnenuambHocTH  15.02.12  "MoOHTaX, TEXHHYECKOE OOCITY)KMBaHHWE W  PEMOHT
IPOMBIIIJICHHOTO 000pyH0oBaHuA" (II0 OTPacisiM)
1.2. Ilesiu ¥ IUIAHUPYeMble Pe3yJbTAThl 0CBOCHHUS AUCIHUILIHHBI:

1.2.1. eau AUCUMILIAHDBI

Conepxanne mporpamMMbl  00mieoOpa3oBaTenbHON  TUCHMIUIMHBL  «MaTemaTuka»
HAIPAaBIIEHO HA JIOCTIKEHUE PE3YJIbTAaTOB €€ U3yueHusl B cooTBeTcTBUU ¢ TpeboBanusMu OI'OC

COO c¢ yuerom npodeccronanibHoi HarpaBienHoctn @I'OC CIIO.

1.2.2. Ilnanupyembie pe3yJbTaThl 0CBOEHHUsI 00111€00pa30BaTeIbHON THCHUIIUHBI B
coorBeTcTBHH ¢ PI'OC CIIO u Ha ocaoBe PI'OC COO

Oco0oe 3HayeHne AucUUILTHHA UMeeT rpu GopmupoBanuu U pazsutuu OK 1, OK 2 u IIK
3.2.



1.2.2. Ilnanupyemble pe3yJibTaThl 0CBOCHHs 001e00pa3oBaTebHOM JucHUILINHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

O0mmue KOMIeTeHINH

Ilnanupyemble pe3yJbTaThl 00y4eHHUsI

O0mme

JucuuninHapHblie

OK 1 Bri6upats criocoOsl perieHus
3a1a4 nIpo(heCcCHOHAIBHON AeSTeNFHOCTH
HNPUMEHATENTBHO K Pa3IMIHBIM
KOHTEKCTaM

TK.3.2

Pa3pabaTbIBaTh TEXHOJIOTHYECKYIO
JOKYMCHTALHIO JUIsL IPOBEACHUS pabOT
10 MOHTXKY, PEMOHTY M TEXHUYECKOi
9KCIUTyaTallyy IPOMBIIIIIEHHOTO
000pyI0BaHHs B COOTBETCTBHH C
TpeOOBaHUAMH TEXHHYECKUX
periaMeHToB

- TOTOBHOCTb K TPYZY, OCO3HaHHE LICHHOCTH MacTepCTBa, TPYAOII00HE;

- TOTOBHOCTH K aKTUBHOW JIESTEILHOCTH TEXHOJIOTMYECKOH M COIMaIbHON
HaIlpaBJICHHOCTH,  CIIOCOOHOCTh ~ WHHUIMHPOBAaTh,  IUIAHUPOBaTh U
CaMOCTOSITEJIFHO BBIIONHSTE TAKYIO JESITEIbHOCTD;

- HHTEepeC K pa3iIMYHbIM cepaM NpoecCHOHATBHON eI TeIbHOCTH,
OBnajgeHue yHHUBEPCATbHBIMH YI€OHBIMH I03HABATEILHBIMU JCHCTBUSIMU:
a) 0a30BbIC IOTHYECKUE ICHCTBUS:

- CaMOCTOSITENBbHO  (hOPMYIHPOBATH
paccMaTpuBaTh €€ BCECTOPOHHE,

- YCTaHABJIUBATh CYIIECTBEHHBIN NPHU3HAK WIN OCHOBAHWS JJISI CPaBHEHHUS,
KJIacCU(PUKAIUK U 0000IICHUS;

- OIpeneNsITh LN JeITeNbHOCTH, 3a1aBaTh NMapaMeTpbl M KPUTEPUH HX
JOCTVDKEHUS,

- BBUIBISITh 3aKOHOMEPHOCTH M TIPOTHBOPEYMS B PaccMaTpUBAEMbIX
SIBJICHUSX;

- BHOCHTH KOPPEKTHBBI B JEATEIBHOCTb, OICHHUBATH COOTBETCTBHE
PE3yIbTATOB IEJISIM, OLIEHUBATH PHCKH MOCIISICTBHUI IESTENbHOCTH;

- pa3BUBATh KPEATHBHOE MBIIUICHHE MIPU PEIICHUH KU3HEHHBIX MPoGIieM

0) 6a30BbIE HCCIIEIOBATEILCKUE IEHCTBHS:

- BJaJeTh HaBBIKAMH  y4eOHO-HMCCIIEIOBATENbCKOM
NeTeNbHOCTH, HAaBBIKAMH Pa3peleHus mpobiem;

- BBIBISITH IPHYMHHO-CIICICTBEHHBIC CBSI3M M aKTyaJM3HMPOBaTh 3ajady,

W aKTyalu3HpoBaTh IpodieMmy,

U IPOEKTHOU

BBIABUI'aTh TUNIOTE3Y ce peuicHus, HaXOOUTh APTYMEHTBI JUIA
J0Ka3aTcjIbCTBa CBOUX yTBep)K,HeHPIfI, 3aJaBaTb IMapaMe€Tpbl U KPUTCPUU
peuIeHusA;

- AHAIM3UPOBaTh IIOJNYYEHHBIE B XOJE PpELICHMsA 3aJayd pe3yJIbTaThl,
KPUTUYECKH OLIEHHWBATh UX JOCTOBEPHOCTb, IPOrHO3MPOBATh U3MEHEHUE B
HOBBIX YCIIOBHSIX;

-- YMETbh NMEPEeHOCUTh 3HAaHMS B IMO3HABATENILHYIO M MPAKTHYECKYIO 001acTH
KHU3HEEATEIBHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHEIX 00IacTel;

- BBIJJBUTaTh HOBBIE UIIEH, IIPEUIaraTh OPUIMHAJIBHBIE IIOAXO0/bI U PELICHHUS;
U CIIOCOOHOCTh HX WCIIONB30BAHHS B II03HABATENHHOM M CONMAIBHON
IIPAKTHKE

-BIIaJIETh METOJAMH JOKa3aTeNbCTB, AITOPUTMAMHU PELIEHHs 3a/1a4; yMEHHE
(hopMyIHPOBATH OIIPEIENICHHUSI, aKCHOMBI U TEOPEMBL, IIPUMEHSTh UX, IIPOBOINUTD
JIOKa3aTeNIbHbIE PACCYKIECHH B XO/€ PELICHHs 3a/1ay;

- YMETb OIepPUPOBATh NOHATUAMHU: CTEIIEHb YNCIIa, JJorapu(M Yucia; yMEeHHe
BBITIOJTHATE BBIYHUCIICHHE 3HAUCHU I U TPpeoOpa3oBaHus BEIPAKSHUH CO CTETICHIMH 1
norapudmamu, Tpeodpa3zoBaHus APOOHO-PANUOHAIBEHBIX BEIPAXKCHUI;

- YMETb ONEPHUPOBATh MOHITUSIMH: PAI[OHAIBHBIE, HPPAIIMOHATIBHBIC, TTOKA3aTeIbHBIE,
CTEMNEHHbIE, JoTapU(pMUUECKUe, TPHTOHOMETPHIECKIE YPaBHEHHS 1 HEPABEHCTBA, UX
CHCTEMBI;

- YMETb OIEePUPOBATh NOHATUSIMU: (QYHKINS, HEPephIBHAS (QYHKITHS, IIPOM3BOTHAS,
nepBooOpa3Hasi, OIpeeTIeHHbIH HHTErPajl;, yMeTh HaXOUTh PONU3BOIHBIE
3JIEMEHTapHBIX (DYHKIMH, UCHIONB3Ys CIIPAaBOYHBIE MaTEPHAIIBL; HCCIIEIOBATh B
HPOCTEHIINX CITydasX GYHKIMH Ha MOHOTOHHOCTB, HAXOUTh HAaHOOJIBIINE 1
HaMMEeHbIINE 3HaueHNs] QyHKIMI; CTPOUTD Ipa)iKi MHOTOUWICHOB C UCIIOIBb30BaHHEM
anmapara MaTeMaTHIeCKOTO aHaIN3a; IPUMEHSTh TPOU3BOIHYIO TIPH PEIICHUH 33124
Ha JABIDKEHNE; PEIIaTh IPAKTHKO-OPHEHTUPOBAHHBIC 3312491 HA HAHOOJIBIIHE 1
HaMMEHBIIIHE 3HAUeHNs, Ha HAXOKACHHE ITyTH, CKOPOCTU M YCKOPEHNS;

- YMETb ONEePHUPOBATH MOHATUSIMH: PAIIMOHATBHAS (QYHKINS, TOKA3aTeNbHAS (QyHKITHS,
creneHHas GpyHKIus, Jorapupmuyeckas QyHKINS, TPUTOHOMETPUYECKUE (YHKIIUH,
obpatHble (GYHKINH; YMEHUE CTPOUTH IpadUKH N3y4EeHHBIX (YHKINH, HCIO0JIB30BaTh
rpaduKy Ipy N3y4EeHHH IPOLIECCOB M 3aBUCHMOCTEH, IPH PELISHUH 33/1a4 U3 APYTUX
y4eOHBIX ITPEAMETOB U 33/1a4 U3 PeasbHOW JKH3HHU; BEIPAXKaTh (JOPMYIIaMH 3aBUCHMOCTH
MEXy BeTHINHAMI;

- YMETh pelIaTh TeKCTOBBIE 33/1a4M Pa3HBIX THIOB (B TOM UHCIIE Ha MPOLCHTHI, JOJH 1
4acTH, Ha JBIKEHHE, pPaboTy, CTONMOCTH TOBApOB M YCIYT, HAJIOTH, 331a4i U3 00JIacTH
YIIpaBJIEHHS IMIYHBIMHU U CeMEITHBIMH ()HHAHCAMH); COCTaBIISITH BEIPAXKESHHS,
YpaBHEHUS, HEPABEHCTBA U X CUCTEMBI 110 YCJIOBHIO 3a/1a4H, UCCIEI0BATh IOJy4EHHOE
pelIeHre U OLIEHUBATh PAaBAONOA00OHOCTh PE3YNIbTATOB;

- YMEThb OIepUPOBATh MOHATHAMHE: CpeiHee apuMeTnieckoe, Meinana, Haubopliee U
HalMEeHblIee 3HAYeHUs, pa3Max, AUCIEePCHs, CTAaHAapTHOE OTKJIOHEHHE YHCIOBOTO
Habopa; yMeTb U3BJIEKaTh, HHTEPIPETHPOBATH HH(OPMALIUIO, TIPEICTABICHHYIO B
Tabnumax, Ha JuarpamMmax, rpadukax, OTpaKarollylo CBOHCTBA PeabHBIX IPOIECCOB U
SIBTICHHH; IIPE/ICTABIATh MH(OPMAIIUIO C IIOMOIIBIO TAOIUII ¥ IMarpaMMm; UCClIe[0BaTh
CTaTHCTUYECKHE JJAaHHBIE, B TOM YHCIIE C IPUMEHEHHEM IpapIeCKUX METOIOB U
3NEKTPOHHBIX CPEJICTB;

- YMETh OIIEpHPOBATh MOHATUSIMU: CIy4aiHBII ONBIT U CiIydaiiHOe cOOBITHE,
BEPOATHOCTH CITy4aifHOTO COOBITHS; yMEHHE BBIYUCIIST BEPOSITHOCTD C




HCIIOBb30BaHUEM IpaUIecKuX METONOB; IPUMEHSATH (POPMYIIBI CIIOKEHHS H
YMHOXEHHS BEpPOSITHOCTEH, KOMOMHATOpHEIE (pakThl 1 GOopMyIIBI IPU pEeLIeHHUN 3a/1ad;
OLICHNBATh BEPOSATHOCTH PEATHHBIX COOBITHH; 3HAKOMCTBO CO CITyJalHBIMU
BEJIMYMHAMH; YMEHHE ITPUBOANTH IIPHMEPHI IPOSIBICHHS 3aKOHa OOJBIINX YHCeN B
MPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUX;

- YMETh ONEePUPOBATh MOHITUSIMH: TOYKA, IPSMasi, INIOCKOCTb, MPOCTPAHCTBO,
JBYTPAHHBIN YT, CKPELINBAOLINECS PSIMbIE, TAPAIUIENbHOCTD U
MEePIEeHIUKYISIPHOCTD MPSIMBIX M IIOCKOCTEH, YTOJI MEXIY MPSIMBIMH, YTOJ MEXTY
IPSIMOH ¥ INIOCKOCTBIO, YTOJI MEXKIY IUNIOCKOCTSIMH, PACCTOSHHE OT TOYKH 10
IUIOCKOCTH, PACCTOSIHIE MEXAY HPSMBIMH, PACCTOSHHE MEXKTY INIOCKOCTSIMH; YMEHHE
HCIIOJIBb30BATh PH PEIICHNH 331a4 U3YYeHHbIE (h)aKThl ¥ TEOPEMBI INTaHIMETPUH;
YMEHHE OLICHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOIIET0 MHPA;

- YMETh ONEePUPOBATH MOHITUSIMHU: MHOTOTPAHHHK, CEYCHHEe MHOTOTPaHHUKA, KYO,
napasuiesienune ], Ipu3Ma, MupaMuaa, GUrypa u MoBepXHOCTh BPALICHHS, IUITHHAD,
KOHYC, map, cepa, cedeHust purypsl BpalieHus, INOCKOCTh, Kacaromasics cepsl,
LIJIMHPa, KOHYCA, TUIOIIAb TOBEPXHOCTH MUPAMU/IBI, IPU3MBI, KOHYCa, HIUITHHAPA,
mwiomans chepsl, 00beM Ky0a, MPSIMOYTOJILHOTO MapaslieNeuIe1a, TUPaMUIb,
HPU3MBL, HWINHApPA, KOHYyCA, [1apa; yMeHNue N300pa)kaTh MHOTOIPaHHUKH 1
MOBEPXHOCTH BPAIIIEHHUS, UX CEUSHHUSI OT PYKH, C TOMOIIBIO YePTEKHBIX HHCTPYMEHTOB
1 9JIEKTPOHHBIX CPEJICTB; YMEHHE Paclo3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; yMEHHUE
pacro3HaBaTh MPaBUIIbHBIE MHOTOTPAHHUKH;

- YMETh ONEePUPOBATH MOHITUSIMH: ABMKEHUE B IIPOCTPAHCTBE, MOJ00HBIE (DUTYpPHI B
MPOCTPAHCTBE; UCIIOIH30BATH OTHOIICHUE TUIOMIA/ICH TOBEPXHOCTEH 1 00bEMOB
MOJOOHBIX (PUTYp TIPH PEIICHUH 3a1a4;

- YMEThb BBIYUCIISATH TEOMETPUIECKHE BENYUHBI ([ITHHA, YOI, U0/, 00beM,
IUTOIIAb MIOBEPXHOCTH), UCHOJIB3Ys H3ydeHHBIE ()OPMYIIBI H METOIbI;

- YMEThb OIEepPUPOBATh NOHIATHSAMU: IPSIMOYTOJIbHASI CUCTEMa KOOPIAMHAT, KOOPIHHATHI
TOYKH, BEKTOP, KOOPJIMHATHI BEKTOPA, CKALSIPHOE MPOU3BECHHUE, YTOI MEXKTY
BEKTOpaMH, CyMMa BEKTOPOB, IPOM3BE/ICHNUE BEKTOPA HA YNCIIO; HAXOAUTH C MOMOIIBIO
M3YYEHHBIX (OPMYIT KOOPJUHATHI CEPEMHBI OTPE3Ka, PACCTOSTHUE MEXK/TY JABYMST
TOYKAMH;

- YMETh BBIOUPATH MOJXOISIINN H3yIEHHBIA METO [UTSl PELIEHHS 3a/[a4H, PACIIO3HABATD
MareMaTH4Ieckre GakThl U MATEMATHYECKHE MOJIEITH B IIPUPOIHBIX U OOIIECTBEHHBIX
SABJICHUAX, B I/ICKyCCTBe; yMeHl/Ie MPUBOAUTE NPUMEPBI MATEMATHUCCKUX OTKprTI/If/i
pOCCHICKON M MUPOBOI MaTeMaTHYECKOH HayKu.

- YMEThb OIEePUPOBATh MOHATHIMH: OIPE/IeNICHNe, aKCHOMa, TEOpEMa, CIIS/ICTBHUE,
CBOICTBO, MPU3HAK, JOKA3aTebCTBO, PABHOCHIIbHBIC ()OPMYITUPOBKH; YMEHHE
(hopMyIHpOBaTH 0OPATHOE U MPOTHUBOIIOIOKHOE YTBEPIKICHHE, IPUBOIUTE IIPUMEPHI U
KOHTPIPHMEPHI, UCIIOIb30BATh METO] MATEMATHYECKOH UH/YKIIUH; IPOBOIUTH
JIOKa3aTeNIbHBIE PacCYKACHHS TIPH PEIICHUH 3a/1a4, OLICHUBATh JJOTHYECKYIO
HPaBHIEHOCTh PacCyXKICHHH;

- YMETh OIEePUPOBATH NOHIATUSIMH: MHOYKECTBO, HOJAMHOXKECTBO, ONIEPALIN HaJl
MHOKECTBaMH; YMEHHE UCIIOIb30BATh TEOPETUKO-MHOKECTBEHHbIH ammapar s

6




OIMCaHMs peabHbIX MPOLECCOB U SBICHUH IPH PEIICHNH 33/1a4, B TOM YHCIIE U3
IPYTUX y4eOHBIX TIPEIMETOB;

- YMETb OIepPHPOBATh NOHATHAMU: Tpad), CBA3HBIN rpad, 1epeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 33a1aBaTh U OIMCHIBATh IPpadbl Pa3IMIHBIMH CIIOCO0AMI;
HCIOJIb30BaTh Tpadbl IpU PEIICHUN 33/1ay;

- yMeTb CBOOOTHO ONIEPUPOBATh NOHATUSIMHU: COYETAHHE, TIEPECTAHOBKA, YUCIIO
COUYCTaHMM, YNCIIO NepecTaHOBOK; OnHOM HblOTOHA; yMEHHE IPUMEHSTh
KOMOHMHATOPHBIE (PAKTBI U pacCy KICHHS UL PEIICHHS 3a/1ay;

-yMeTb OIIepHPOBATh MOHATHSIMHU: HAaTypaJIbHOE YHCIIO, LIEJIOe YHUCIIO, OCTATOK IO
MOJLYJIIO, PallHOHAIIBHOE YUCII0, UPPALMOHAIBHOE YHCIIO, MHO)KECTBA HATYpPaJIbHbIX,
LETIBIX, PAIJHOHANIBHBIX, ISHCTBUTEIBHBIX YHCEIl; YMEHHE HCIIONb30BaTh MPU3HAKN
JIeTTMMOCTH, HANMEHBIIHI OOIIUI AENUTENs U HaUMEHbIIIee 00IIiee KpaTHOE, alTOPHTM
EBKinza IpH pELICHUH 3a/1a4; 3HAKOMCTBO € Pa3INYHbIMH TO3HIIMOHHBIMU CHCTEMaMHU
CUHCIICHHUS;

- yMeTh CBOOOTHO ONIEPUPOBATh HOHATUSIMU: CTETICHb C IIENIBIM II0Ka3aTesieM, KOPeHb
HaTypaJbHOH CTEIICHH, CTEIIEHb C PalliOHAJIbHBIM [T0KA3aTelIeM, CTEIICHb C
JIeWCTBUTENBHBIM (BEIECTBEHHBIM) [TOKa3aTeNeM, JIOrapu(M 4ncia, CHHYC, KOCHHYC 1
TaHTeHC NPOU3BOJIBHOTO YHCIIA;

- YMETb OIEePHUPOBATh MOHATHUIMH: TOXIECTBO, TOK/IECTBEHHOE peoOpa3oBaHue,
ypaBHEHHUE, HEPABEHCTBO, CUCTEMa YPAaBHEHUI U HEPaBEHCTB, PABHOCHIBHOCTh
ypaBHEHHil, HEPABEHCTB U CHCTEM, pallOHAIbHbIE, HPPAL[MOHATIbHbIE, TOKA3aTeNIbHBIC,
CTEICHHBbIE, JTOrapu(GpMUIECKHe, TPUTOHOMETPUYECKHE YPABHEHNUS, HEPABEHCTBA U
CHCTEMBI; YMEHHE pelliaTh YPaBHEHHUs, HEPABEHCTBA M CHCTEMBI C IIOMOIIBIO Pa3IHYHbIX
NPHEMOB; pelIaTh yPaBHEHMUs, HEPABCHCTBA M CHCTEMBI C ITAPAMETPOM; TIPUMEHSTh
YpaBHEHHS, HEPABEHCTBA, MX CUCTEMBI IS PELICHNS] MATEMAaTHYECKUX 3a/1a4 U 3a]a4 13
Pa3IMYHBIX 00JIacTel HAYKU U peanbHOM XKNU3HH;

-yMeTb CBOOOJTHO OIEpUPOBATh MOHATHAMM: rpaduk QyHKIMH, oOpaTHas QyHKINS,
KoMno3uuus GpyHKuumit, TuHeitHas QyHKIMsA, KBagpaTH4YHast GYHKINS, CTEIIeHHAs
(YHKIHS C LIeNBIM [TOKa3aTeNneM, TPUrOHOMeTpHYecKie GpyHKIUH, 00paTHbIe
TpPUrOHOMeTpHYecKre HYHKIHH, TIOKa3aTebHas U Jorapudmudeckas GpyHKINH;
YMEHHUE CTPOUTH rpaduKu QYHKIUIL, BBIIOJIHATH MPeoOpa3oBaHus rpadukoB HyHKIIHIT;
YMEHHE HCTIONB30BaTh IpadMK GYHKIMIT 1)1 M3y4EHUs POLIECCOB U 3aBUCHMOCTEH
NPH PELICHNH 3384 U3 APYrHX YU4eOHBIX MPEIMETOB U U3 PeabHOM KU3HH; BBIPAXKATh
(hopMyTaMu 3aBUCUMOCTH MEXIY BETHYHHAMU;

yMeHHe CBOOOIHO ONEepUPOBaTh MOHATHAMU: YETHOCTh (QYHKIHH, IEPHOTUIHOCTh
(YHKIMH, OTPaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTD (DYHKIIMH, IKCTPEMYM (QYHKIIUH,
HanOoJIblIIee ¥ HAaNMEHbIIIee 3HaYeHHs (QYHKLIUH Ha IPOMEXKYTKE; YMEHUE MPOBOIUTh
uccne0BaHne QyHKINH;

YMEHHE HCIIOJIB30BaTh CBOWCTBA U rpadyKi HYHKIMI IS peLICHUs ypaBHEHUH,
HEepaBeHCTB U 3aJ1a4 ¢ TapaMeTpaMu; H300paxaTh Ha KOOPIUHATHOHN IIOCKOCTH
MHOJKECTBA PEIICHUH ypaBHEHHH, HEPaBEHCTB U UX CHCTEM;

- yMeTb CBOOO/IHO ONIEpPUPOBATh HOHATUSAMU: IIOCIIEIOBATEILHOCTD, apudMeTHYecKast
HPOrpeccHsi, FeOMETPUYEcKast Iporpeccusi, 0ECKOHEUHO yObIBaroIIas reOMeTpUYEcKast
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MPOTPECCHsT; YMEHHE 3a/1aBaTh II0CIEI0BATEILHOCTH, B TOM YHCIIE C TOMOIIBIO
PEKYpPpPEHTHEIX HopMy;

- YMETb OIEePUPOBATh NOHATHSIMH: HEIIPEPHIBHOCTH (DYHKIMH, aCHMIITOTHI Irpadrka
(hyHKIMY, TIepBasi ¥ BTOpast IPOM3BOIHAS (PYHKIUN, TEOMETPUIECKHI N pu3naeckuit
CMBICII IPOU3BOAHOM, MEpBOOOpa3Has, ONpeeNeHHbII HHTETpall; yMEHHE HaXOJUTh
acUMNTOTHI rpadyka QYHKIMU; YMEHHE BBIYUCIIATH IIPOU3BOAHBIE CYMMBI,
MPOU3BEICHUS, YACTHOTO U KOMIO3UIUH (QYHKLUH, HAXOJUTh ypaBHEHUE KacaTeIbHOI
K rpaduky QpyHKIHNHT;

YMEHHE HCIIOJIb30BaTh IPOU3BOHYIO JUIS HCCIeOBaHUS (QYHKIHHN, 1Sl HAXOXKICHUS
HAWITY4IIero peieHus B IPUKJIATHBIX, B TOM YHCIIE COLUATbHO-3KOHOMUUECKUX U
(hU3MYECKUX 3a1adax, Ui ONPEeIeHNs] CKOPOCTH U YCKOPEHUsI; HAXOAUTD IUIOIIAH 1
00BeMbI GUTYp C HOMOIIBIO HHTETpasia; IPHUBOIUTE IPUMEPhl MATEMaTHIECKOTO
MOZENUPOBAHHUS C TIOMOLIBIO AU epeHInaTbHBIX YpaBHEHHH;

- YMETb ONEPHUPOBATH HOHITUIMH: KOMIUIEKCHOE YHCIIO, CONPSKEHHBIE KOMILICKCHBIE
YHCIIa, MOIYNb ¥ apTyMEHT KOMIUIEKCHOTO YHCIa, (hopMa 3aIMCH KOMITIEKCHBIX YHCET
(reoMeTpuuecKas, TPUTOHOMETPUYECKas U anreOpandeckast); yMeTb IPOU3BOAUTH
apudmMeTnIecKkre TeHCTBUS ¢ KOMIUIEKCHBIMH YHCIIAMU; IPUBOIUTE IIPHUMEPHI
HCIIOJIb30BaHMs KOMIIEKCHBIX YHCET;

- yMeTb CBOOOHO ONEPUPOBATH MOHIATHSIMU: CpeiHee apu(pMEeTHIECKOe, MEANaHa,
HanOoIblIIee ¥ HaMEeHbIIIee 3HAYCHNs], pa3Max, JUCIEPCHs, CTAaHAapPTHOE OTKJIOHEHHUE
JUTSL OTIMCAHHS YMCIIOBBIX JaHHBIX; YMEHHE HCCIE0BATh CTATHCTHIECKHE JaHHBIE, B
TOM YHCIIE C IPIMEHEHUEM IPAQUIECKIX METOIOB 1 SIEKTPOHHBIX CPEJICTB;
TpadUIEeCKH HCCIe[0BaTh COBMECTHBIE HAOMIOJEHHS C TOMOIIBIO AHarpaMM
pacceuBaHus U TMHEHHO perpeccuu;

- YMETh HaXOJHUTh BEPOSITHOCTH COOBITHH C MCHONB30BaHHEM TPaIECKIX METOJOB;
NPUMEHSTH JUIS pelIeHus 3a1a4 GOpPMYJIb CIIOKEHHST 1 YMHOXKEHUSI BEPOSTHOCTEH,
dhopmyiy mosHO# BeposTHOCTH, hopMyny bepHyn, KoMOUHATOPHBIC HaKTHI 1
(hOpMyJIBL; OLIEHUBATH BEPOSTHOCTH PEATIbHBIX COOBITHI; YMEHHE ONEpUPOBAThH
MOHATHSIMU: CITy4aifHasi BEIMUMHA, PaclpeeleHne BepOoITHOCTeH, MaTeMaTHIeCKoe
OKHJaHWe, JUCTIEPCHs U CTaHIapTHOE OTKJIOHEHHE CIyJaiHOI BEeINIUHEI, QyHKIMN
pacnpeseneHus ¥ INIOTHOCTH PaBHOMEPHOT0, TI0Ka3aTeIbHOTO U HOPMAJIBHOTO
pacnpeseleHHi; yMEeHHE HCII0Ib30BaTh CBOHCTBA N3YUIEHHBIX PACTIpeeIeHHH IS
pelreHus 3a/1a4; 3HAKOMCTBO C TIOHATHSAMH: 3aKOH OOJIBIINX YHCEI, METOMBI
BbI60quHbIX l/ICCJ'le)IOBaHI/If/’I; YMEHUE NTIPUBOJUTH IIPUMEPHI IPOSABIICHUS 3aKOHA
60J'II>LLII/IX YUCECJI B IPUPOAHBIX U OGIJ.[CCTBCHH])IX SABJICHUAX,

- YMETh CB06011H0 OICPpHUPOBATH NOHATUAMM: TOUKA, IpAMas, IMJIOCKOCTb, IIPOCTPAHCTBO,
OTpPEe30K, JIyY, INIOCKUI1 yroJ, ABYTpaHHbIA YroJl, TPeXTpaHHbIi yroi, nepeceKaroIuecs,
napajuieIbHbIe U CKPEIIUBAIOIINECS MIPSIMBIE, TapAIUICIBHOCTD U MEPIEHIUKYISIPHOCTD
HPSIMBIX U INIOCKOCTEH, YTOJI MEXY MPSIMBIMH, YTOJI MeXIY MPSIMOI U IIIOCKOCTBIO,
YToJI MEeX/Iy IIOCKOCTSIMU; YMEHHE UCIIOIb30BaTh MPH PEICHUH 33a1a4 H3yYCHHbIS
(haxTHI ¥ TEOPEMBI IITAHUMETPUH; yMEHHUE OLCHUBATH Pa3Mepsl 00BEKTOB B
OKpY>KarollleM MUPE; YMEHUE ONEPHPOBATh MOHSITUSIMU: MHOTOTPaHHUK, CEUCHUE
MHOTOIpaHHHUKa, IPaBUIIbHBIA MHOTOIPaHHUK, IPU3Ma, TUpaMua, Gurypa u




MOBEPXHOCTH BpallleHHs, IIMHAP, KOHYC, map, cdepa, pa3BepTKa IIOBEPXHOCTH,
cedyeHNs KOHyca M IIWIMH/PA, apajuieIbHbIe OCH WM OCHOBAHUIO, CEYEHHE II1apa,
IUIOCKOCTB, Kacarommasics cepsl, MUIHHAPA, KOHYCa; YMEHHAE CTPOUThH CeUYeHUE
MHOTOTI'paHHHKA, N300pa)kaTh MHOTOTPAHHUKH, (UTYPHI X IIOBEPXHOCTH BPAICHUS, HX
CEUYEHHs, B TOM YHCIIE C TOMOIIBIO IEKTPOHHBIX CPEJICTB; YMEHHE IPUMEHSTh
CBOIiCTBa TeOMETPUUECKUX (PUTYD, CAMOCTOSTENHHO (YOPMYITHPOBATH ONIPEACICHUS
u3ydaeMbIX QUTYp, BEIABUIATh THIIOTE3bI O CBOMCTBAX M MPU3HAKaX FEOMETPHIECKHX
¢huryp, 000CHOBBIBATE HJIM OTIPOBEPTaTh HX; YMEHHE IPOBOANUTE KJIACCU(PHUKAIIUIO
¢$uryp 1o pa3nIMYHBIM IIPU3HAKAM, BBITOJIHATH HEOOXOJUMBIE JOTOJHNTEIBHBIC
MOCTPOCHUS;

- yMETh CBOOOIHO ONEPUPOBATh HOHATHIMU: TUIOMAAb GUrypsl, 06beM GuUrypsl,
BEJIMYHMHA YTJIa, PACCTOSIHUE OT TOYKH J0 IUIOCKOCTH, PACCTOSTHUE MEXKTY TIPSIMBIMH,
paccTOsIHUE MEXIY IUIOCKOCTSAMH, IIOIMAAb Chephl, IIOIaIs MOBEPXHOCTH MUPAMUJIBL,
MPU3MBL, KOHYyCa, IIINHAPA, 006eM Ky0a, MPSIMOYTOJIbHOTO MapalIeNeNnIea,
MHPaMHBI, TPH3MBL, IIIHHAPA, KOHYyCA, IIapa; yMEHHE HAXOAUTh OTHOLIEHHE 00BEMOB
MoJ00HBIX GUryp;

- yMeTh CBOOOIHO ONEPUPOBATH MOHITUSIMU: JBIKEHHE, TTApaILICNEHBIA ITepeHocC,
CHMMETpHS Ha TNIOCKOCTHU U B IPOCTPAHCTBE, IIOBOPOT, IIpeobpa3oBaHue Moao0us,
nofo0HbIe GUIYpHI; YMEHHE PAacIio3HaBaTh PaBHBIE U NMOJOOHBIE QUTYPHI, B TOM YHCIE B
HpPUPOJIe, UCKYCCTBE, apXUTEKTYpe; YMEHHE HCIIOJIb30BaTh FEOMETPHIECKUE
OTHOIICHNUS, HAXOUTh T€OMETPHIECKHE BENNIUHEI (JUTHHA, YTOJl, IUIOMaab, 006eM)
IIPH PEHICHNH 33139 U3 JPYTUX YIeOHBIX IPEAMETOB U U3 peanbHOH KU3HH;

- yMeTb CBOOOIHO ONEPHPOBATH MOHATHSIMH: MPSIMOYTOIbHAs CHCTEMa KOOPAUHAT,
BEKTOP, KOOPANHATHI TOYKH, KOOPAWHATEI BEKTOPA, CyMMa BEKTOPOB, IIPOM3BEACHNE
BEKTOpa Ha YHCII0, PA3JI0KEHHE BEKTOPA 10 0a3HCy, CKATIPHOE IPOU3BEACHHE,
BEKTOPHOE NPOU3BEJICHNUE, YTOJI MKy BEKTOPaMH; YMEHHE HCII0JIb30BaTh BEKTOPHBIH
W KOOPJMHATHBIA METOJ IS PeIIeH!s TeOMETPUYECKUX 3a/1ay U 3a/a4 JPYTrux
y4eOHBIX ITPEJMETOB; OIIEPUPOBATH NOHATHUAME: MaTpula 2x2 1 3x3, onpenenuTenb
MaTpUIbl, TEOMETPUUECKUI CMBICI OIPEIeIUTENIS;

- YMETh MOJICIIPOBATh pealbHbIe CUTYalllH Ha SI3bIKE MaTeMAaTHKH; COCTABIIATD
BBIPKEHMSI, yPABHEHNS, HEPABEHCTBA U MX CHCTEMBI IO YCIIOBHIO 33/1a9H, HCCIIE0BATh
MOCTPOCHHBIE MOJIEIH C UCTIONIb30BAHUEM alIapara anreOpsl, HHTEPIPETHPOBATH
MOTyYEeHHBIH pe3yNbTaT; CTPOUTH MATEMATHIECKHE MOJIEIH C TOMOIIEI0

IFCOMETPUYCCKUX MMOHATHH U BCJIMYWH, p€IIaTh CBA3AHHBIC C HUMU NPAKTUYCCKUEC
3a/1a4M; COCTaBIATh BEPOATHOCTHYIO MOZIEIb U MUHTEPIIPETUPOBATH MOTY4YEHHBIN
pe3yibTaT, peliaTh NPUKIAAHbIC 3aJa41 CPEACTBAMU MAaTEMATHYECKOI'0 aHaJin3a, B TOM
YHCIIe COLMAbHO-9KOHOMHYECKOTO U (PU3MIECKOr0 XapaKTepa;

- YMEHHe BBIONPATh TTOIXO/SIINI METO ISl peLIeHHs 3ajaul; IOHUMAaHHe
3HAYMMOCTH MaTeMaTHKH B H3yYEHUH IIPUPOAHBIX M OOIIECTBEHHBIX IIPOIIECCOB U
SIBJICHUH; YMEHHE PACIIO3HABATh IPOSIBICHIE 3aKOHOB MaTeMaTUKH B ICKYCCTBE,
YMEHHE IIPUBOAUTH IPHMEPH MAaTEMAaTHIECKUX OTKPBITHH POCCHHCKOI U MUPOBOI
MaTeMaTUYeCKON HAYKU




OK 2 Hcnonp30BaTh COBPEMEHHBIE
CpeCcTBa IIOKUCKA, aHAIM3a U
HHTEpIpeTannuy NHGOpMaImu, 1
HH()OPMAIOHHBIE TEXHOJIOTHH JUIS
BBITIOJTHEH U 33/1a4 NPO(ecCHOHaTbHOM
JeATeIbHOCTH

TIK.3.2

PazpabaTbIBaTh TEXHOTOTHUECKYTO
JOKYMEHTALHMIO IS IIPOBEJICHUSI paboT
10 MOHTaXY, PEMOHTY M TEXHUUYECKOH
SKCIUTyaTalluu IPOMBIIIIEHHOTO
000py10BaHHs B COOTBETCTBUH C
TpeOOBaHUAMH TEXHHIECKIX
peryiaMeHToB

B o6nacTy IeHHOCTH HAYYHOTO MMO3HAHMS:

-c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKd M OOLICCTBEHHOW MPaKTUKH, OCHOBAHHOIO Ha
JManore KylIbTyp, CIOCOOCTBYIOLIETO OCO3HAHHMIO CBOETO0 MecTa B
HOJIMKYJIBTYPHOM MHDE;

- COBEPIICHCTBOBAHUE SA3BIKOBOM M YMTAaTEIbCKOH KYJIbTYpBI KaK CPEICTBa
B3aMMOJICHCTBHS MEXKY JIIOIbMH U MO3HAHUS MHPA,;

- OCO3HAaHME LICHHOCTU HAy4YHOH JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
NPOEKTHYI0 W HCCIIEN0BATEIbCKYIO IEATeIbHOCTh WHIMBUAYalbHO U B
rpyme.

OgJajicHHe YHUBEPCAJIbHBIMH YUCOHBIMH TO3HABATEIBHBIMU JCHCTBUAMU:
B) pabota ¢ nH(popManuen:

- BIAACTh HABBIKAMH IOJy4CHHS MH(GOpPMAIMKM U3 HCTOYHHUKOB PAa3HBIX
THIIOB, CAMOCTOSITENIBHO OCYIIECTBIATh NOUCK, aHAJIN3, CHCTEMATU3aLMI0 1
MHTEpHpETalo HHGOPMALIMU PA3IHYHBIX BUIOB U (GOPM Ipe/ICTaBICHUS;

- CcO37aBaTh TEKCTHI B pA3NMYHBIX (opMaTax ¢ y4eToM HasHAYCHHS
UHGOPMAIIMK U LEJCBOM ayIHUTOPUH, BHIOHMpas ONTHMAIbHYIO (opMy
NPE/ICTABICHUS U BU3yaln3alnHy;

- OLICHMBATh JJOCTOBEPHOCTH, JISTHTUMHOCTb MH()OPMAIIMH, €¢ COOTBETCTBHE
MPaBOBBIM M MOPAIBHO-3THYECKAM HOpMaM;

- WCNOJB30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTMIl B  PEIICHHM  KOTHHUTHBHBIX, = KOMMYHHKATHBHBIX U
OpraHM3alMOHHBIX 3a4a4 C COOJNIOICHHEM TPeOOBaHUH ASPrOHOMHKH,
TEXHUKH O€30IaCHOCTH, THTHEHBI, pPeCcypcoCOepeKeHHs, INpPaBOBBIX U
STHYECKHX HOPM, HOpM HH()OPMALMOHHOH 6€30MacHOCTH;

- BIACTh HAaBBIKAMH pACIIO3HABAaHWS M 3aIUTHI
MH(OPMAIMOHHOM 6€30MaCHOCTH JIMYHOCTH

nHpopmarmy,

- YMETb OIIepHpPOBATh NMOHATHSAMHU: palMoHaiIbHas (QYHKINS, MOKa3aTelbHas (QYHKINA,
cTeneHHast (QYHKOWS, Jorapupmuyueckas (yHKOUS, TPUTOHOMETpHYECKHE (GYHKIUH,
oOpaTHble (YHKINH; YMEHHE CTPOMTH rpaduKy M3yYeHHBIX (YHKIWH, HCIOJIB30BaTh
rpauKy IIpH W3yYEHHHU TPOIECCOB M 3aBUCHMOCTEH, IPH PELICHHH 3a1ad U3 IPYrux
y4eOHBIX IIPEIMETOB U 3a/1a4 U3 PeabHON KM3HH; BBIpaKaTh (HOPMyJaMH 3aBUCHMOCTH
MEXy BEITMINHAMH;

- yMeThb ONEpUPOBaTh MOHATHAMH: TOXXAECTBO, TOXIECTBEHHOE IpeoOpa3oBaHME,
YpaBHEHHE, HEPaBEHCTBO, CHUCTEMa YPaBHEHHH ¥ HEPaBEHCTB, pPaBHOCHIBHOCTD
YpaBHEHUI, HEPaBEHCTB U CUCTEM, palllOHAJIbHbIE, HPPALIUOHAIBHBIC, TI0KA3aTeIbHbIE,
CTENCHHbIE, JIorapu(MUYECKHe, TPUTOHOMETPHUYECKUE YypaBHEHWs, HEPaBeHCTBA U
CHCTEMBI; YMETh PElIaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C IIOMOLIBIO Pa3IMYHbIX
IIPUEMOB; pelllaTh YPaBHCHMs, HEPAaBEHCTBA U CHUCTEMbl C [AapaMETpPOM; HMPUMEHATh
YpaBHEHUS, HEPABEHCTBA, UX CHCTEMBI JUIS PELICHHs] MaTEMaTHUECKUX 3a/a4 U 337124 U3
pa3nu4HBIX 00IacTell HAYKH U peabHOM KHU3HU;

- yMeTb CBOOOAHO ONEPUPOBATH MOHATHUSMHU: JBIKEHHE, IMapajUIeIbHBIA IIepeHoc,
CHMMETpHUsI Ha IUIOCKOCTH U B HPOCTPAHCTBE, IOBOPOT, IpeoOpa3oBaHHE MOA00uS,
nonoOHbIe QUTyphl; YMETh paclio3HaBaTh paBHBIC U ITOJOOHBIE (UTYPHI, B TOM YHCIE B
IPUPOAE, UCKYCCTBE, apXUTEKType; YMETh HCIOIb30BaTh T€OMETPUUECKUE OTHOILCHHUS,
HaXOJUTh T€OMETPUYECKHE BEIMYMHBI (JUIHMHA, Yrodj, IUIOMaab, 00beM) MPU pelIeHIH
3aj1a4 U3 IPYTrux yueOHBIX MPEJAMETOB U U3 pealbHOI KHU3HH

OK 3 IlnanupoBath U peaau30BbIBaTh
cOOCTBEHHOE MTPOPECCHOHATIBHOE U
JIMYHOCTHOE Pa3BHUTHE,
MPEeIPUHAMATEIIBCKYIO IESTEIbHOCTD B
npogeccuoHaBHOM cdepe,
HCIIONB30BATh 3HAHUS 10 (PUHAHCOBOH
IPaMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX
CHUTYaIMAX

B o0mnacTu 1yXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

-- c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHYECKOT0 MOBEICHUS,;

- CIIOCOOHOCTPH OLICHUBATh CHUTYaI[HIO0 M NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHEHTHUPYSCH HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI H IICHHOCTH;

- OCO3HAHHME JINYHOTO BKJIaJ[a B HOCTPOCHHE YCTOHYMBOTO OYIyIIero;

- OTBETCTBEHHOE OTHOLICHHE K CBOMM POAUTENSIM M (WJIM) APYTHM 4WICHAM
CEMbH, CO3/IaHHIO CEMbH Ha OCHOBE OCO3HAHHOTO MPHHSATHS IIEHHOCTEH
CeMeitHOM KU3HU B COOTBETCTBHH C TPaIMLMsIMHU HapooB Poccun;
OBnaieHne yHUBEPCATbHBIMU PEryJIATUBHBIMU IEHCTBUSIMU:

a) caMOOpraHu3aIus:

- CaMOCTOSITENIbHO  OCYIIECTBIISITH  [O3HABATENBHYIO  JIEITEIBHOCTD,
BBUIBISITH TPOOJIEMBI, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/1aud B
00pa30BaTeNILHON IS TEILHOCTH U KU3HEHHBIX CUTYaIHsAX;

- CaMOCTOSITENBFHO COCTABIITH IUIAH pENIeHHs NPoOJIeMBl C  yd4eToM
HMEIOIIIXCS PECYpPCOB, COOCTBEHHBIX BOSMOXHOCTEH U NMPEATIOYTEHUH;

- YMETh OIEpUPOBAThH MOHATUSAMU: PALUOHAIIbHbIE, HUPPALMOHAIIbHbIE, TI0Ka3aTeIbHbIE,
CTENeHHbIe, JorapupMUUeCKne, TPUTOHOMETPHIECKHE YpaBHEHHsS M HEPaBeHCTBA, MX
CHCTEMBI;

- yYMETh OIEpUPOBATH IOHATHSMH: MHOTOTPAaHHUK, CEY€HHE MHOTOTpaHHHKA, KyO,
napajuielenunes, Ipu3Ma, mupaMuna, GUrypa W MOBEPXHOCTh BpAIICHUS, IMIMHID,
KOHyC, map, cepa, cedeHHs (UTYpHl BpalIeHHs, IUIOCKOCTh, Kacaromasics cgepsl,
LWINHIpPA, KOHYCa, IUIOIAAb IOBEPXHOCTU IHMPAMUABI, IPU3MBI, KOHYyCa, LMIUHIPA,
wiomans cgepsl, 00beM Ky0a, NPSMOYTOJIBHOTO Mapajuleienunesa, MUPaMAMIBL,
OpU3MBlL, LWIMHApPA, KOHYyCa, Ilapa; yMeHHEe U300paxkaTh MHOTOIPaHHUKH U
IIOBEPXHOCTH BPAILEHUs, UX CEYEHUS OT PYKHU, C IOMOIIbIO YEPTE)KHBIX HHCTPYMEHTOB
U DJIEKTPOHHBIX CPEICTB; YMEThb pacllo3HaBaThb CHUMMETPHIO B IPOCTPAHCTBE; YMETh
pacrno3HaBaTh IIPaBUIIbHBIC MHOTOI'PAaHHUKH;

- YMeTb OIEpPUPOBATh NOHATHUAMU: IPSAMOYTOJbHAs CHCTEMa KOOPAUHAT, KOOPIUHATHI
TOYKH, BEKTOp, KOOPJMHATHI BEKTOpa, CKasIpHOE IIPOU3BEACHUE, Yrod MEXIy
BEKTOPAMH, CyMMa BEKTOPOB, IIPOU3BEJCHUE BEKTOPA HAa YUCIIO; HAXOAUTH C IIOMOILLIO
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- TaBaTh OIICHKY HOBBIM CUTYAIIUsIM;
CHOCOOCTBOBaTh (HOPMHUPOBAHHIO W TPOSBICHUIO MIMPOKOW SPYIUIIHU B
pa3HBIX 00JACTIX 3HAHUIA, TOCTOSIHHO TTOBBIIATH CBOM 00pa30oBaTEIBHBIN U
KYJIbTYPHBIA YPOBCHB;

0) CaMOKOHTPOJIb:

HCIIOJIB30BATh MPUEMBI peIeKCUH ISl OLIEHKH CUTYAIlHH, BEIOOpa BEpHOTO
peleHus;

- YMETh OIICHUBATh PHCKA W CBOEBPEMEHHO NPHUHHUMATH PELICHUS MO HX
CHIDKCHUIO;

B) SMOITMOHATBHBIA HHTEIJICKT, MPEIIONAratonmi chOpMHUPOBAHHOCTD:
BHYTPECHHEH MOTHBAIINH, BKIIFOYAIOMICH CTPEMIICHHUE K JTOCTHXKCHHUIO IEITH U
yCIieXy, ONTHMH3M, WHHIMATUBHOCTh, YMCHHE JCHCTBOBaTh, HCXOMAS M3
CBOHMX BO3MOIKHOCTEH;

- OMIATUH, BKIIOYAIOMIEH CIOCOOHOCTP IOHHMATh SMOLHOHAIBHOE
COCTOSIHUE JPYI'HX, YYUTHIBATH €r0 NPH OCYIIECTBICHHH KOMMYHHUKALIUH,
CIOCOOHOCTB K COUYBCTBHIO U COTIEPEIKHBAHUIO;

- COIMAJbHBIX HABBIKOB, BKIIOYAIOIIAX CIIOCOOHOCTh BBICTPAMBATh
OTHOIICHUS C JAPYTMMH JIIOJbMH, 3a00THTBCS, TPOSBIATH HWHTEPEC U
pasperiath KOHPIUKTHI

H3YUYCHHBIX (I)OpMyJ'I KOOpAWHATBI CEPECAWHBI OTPE3Ka, PAaCCTOAHUEC MEKAY ABYMS
TOYKaMH

OK 4 DddekTuBHO B3aUMOICHCTBOBATh
1 paboTaTh B KOJUICKTHBE U KOMaH/Ie

TOTOBHOCTb K CAMOPAa3BUTHIO, CAMOCTOSTENIBHOCTH U CAMOOIPE/IEIECHHIO;
-OBJIQJICHUE  HAaBBIKAMH  y4eOHO-MCCIIEIOBATENBCKOM, IPOEKTHOW M
COLMATIbHOM JeATeIbHOCTH;

OBrnajeHne yHUBEpCaTbHBIMA KOMMYHUKATHBHBIME A€HCTBHAMHE:

0) COBMeCTHasI IeATEIbHOCTD:

- IOHUMATh M UCIOJIB30BaTh MIPEUMYIIECTBA KOMAHAHON U HHAUBHIYaIbHON
paboTsr;

- TpUHMMATh LEJIUM COBMECTHOH JIeITeNbHOCTH, OpPraHH30BBIBATH U
KOOPJIUHHUPOBATh AECHCTBUSA 110 €€ JOCTHIKEHUIO: COCTABIATH IJIaH AeHCTBUI,
pacrpenensaTb pOiu C y4eTOM MHEHHH YYaCTHHKOB 00CYXJaTh PE3yJIbTaThl
COBMECTHOH paboThI;

- KOOpIWHHUPOBaTh ¥ BBHINIONHATH pabOTy B YCIOBHAX pPEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAaHHOTO B3aNMOICHCTBUS;

- OCYHIECTBIATh IMO3UTHBHOE CTPATETHYECKOE ITOBEACHHE B PA3IUIHBIX
CHUTYalUsX, IPOSBIATH TBOPIECTBO U BOOOpakeHNE, OBITh MHUITHATHBHEBIM.
OBrnajieHNe YHUBEPCATbHBIMH PETYIATHBHBIMH ACHCTBHAMHU:

I) IPUHATHE ceOsl U APYTHX JIOJCH:

- [I[pUHUMATb MOTHUBBI U APTYMEHTBI
Pe3yNbTaTOB JESATEIbHOCTH;

- IPU3HABATh CBOE MPABO U IPABO APYTUX JIOJEH Ha OMINOKH;

- pa3BUBATh COCOOHOCTH IIOHUMATh MUP C HO3UINH APYTOTro YeJoBeKa

JIpyTUX JIOAEH Tpu aHauu3e

- YMeTb OIEpUPOBaTh IOHATHSAMH: CIy4alHBIA ONBIT ¥ Ciy4ailHOe coOBITHE,
BEPOSTHOCTh CIy4allHOTO COOBITHS; YMETh BBIUHCIISATH BEPOSITHOCTh C MCIIOJIb30BAaHUEM
rpaduueckux METONOB; MPUMEHSTH (GOPMYJIBI CIIOKEHHS U YMHOXEHHS BEPOSITHOCTEH,
KOMOWHATOpHBIE (aKkTHl M (OPMYNBI NPH PEHICHWH 33/1ad; OLEHMBATH BEPOSTHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO CIyYalHBIMH BEIMYHMHAMH; yMEHHE NPHBOIWTDH
MNpUMEpHl TIPOSIBIICHHUS 3aKOHA OONBINNX 4YHCET B MHPHPOIHBIX M OOIMIECTBEHHBIX
SIBTICHUSAX;

- yMeTb CBOOOIHO ONEpUPOBATh MOHITUSIMH: CTENEHb C IIEbIM MOKa3aTeleM, KOPEeHb
HATypalbHOIl CTENeHW, CTeleHb C palyoOHANIBHBIM IIOKa3aTelieM, CTEHeHb C
JIEWCTBUTENBHBIM (BEILIECTBEHHBIM) MOKa3aTeleM, JIOrapudmM Yucia, CHHYC, KOCHHYC H
TAHI'€HC POU3BOJIEHOTO YHCIIA;

- YMeTh CBOOOJHO OIEPHPOBATh MOHATHAMHU: TpaduK (YHKIWH, OOpaTHas (QYHKIHS,
komno3unust (GyHKnmi, nuHeiHas QyHKOWA, KBaapaTHYHAsS (YHKIWS, CTEHNEHHAs
¢yHKOMS C  IenbM  TIOKazaTeleM, TPUTrOHOMeTpudueckue (YHKIWH, OoOpaTHbIe
TPUTOHOMETpHUYECKHe (QYHKIINH, TIOKa3aTeIbHas U JIorapupMuiecKas QyHKINH; YMETb
CTpOUTH TpadKH HYHKIUI, BBIIOJIHATE IPeoOpa3oBaHus rpadukoB QyHKITHIA;

- YMETh HCIOJIb30BaTh rpaduky GyHKIUN A M3YYSHUs MPOLECCOB M 3aBUCUMOCTEH
IPH PELICHUHN 33/1a4 U3 IPYTUX y4eOHBIX MPEAMETOB U U3 PEalbHOIl JKH3HHU; BBIPAKATh
(hopMyIaMu 3aBUCUMOCTH MEXIY BEITHYHHAMH;

- cBOOOZIHO ONEpUPOBATh MOHATHAMH: YETHOCTh (YHKIMH, MEPUOANIHOCTh (HYHKLIUH,
OTPAaHMYEHHOCTh  (YHKIUHM, MOHOTOHHOCTh (DYyHKIMH, OKCTpeMyM (GYHKIHUH,
HanOosbllee W HaUMEHbIIee 3HAUCHUS (PyHKIMM Ha IIPOMEKYTKE; YMETh NPOBOAUTH
uccienoBanue GyHKIHH;
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- yMeTh HCIIOIB30BAaTh CBOMCTBA M Tpaduky (GYHKOMHA ULl pelIeHHst ypaBHEHUH,
HEpPaBeHCTB M 3ajad C IapamMeTpaMmy; H300pakaTh Ha KOOPAMHATHOM INUIOCKOCTH
MHOKECTBA PELICHUN ypaBHEHUH, HEPABEHCTB U UX CHCTEM

OK 5 OcymiecTBIsATh YCTHYIO U
MHICHMEHHYI0 KOMMYHHUKALIUIO Ha
rocyapCTBEHHOM s3bike Poccuiickoit
®denepannu ¢ y4eToM 0COOCHHOCTEH
COLIMAJIBHOTO U KYJIBTYPHOTO KOHTEKCTa

B o6nacTu 3cTeTHYECKOTO BOCITUTAHUSL:

- ICTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAsi 3CTETHKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAa M OOLIECTBEHHBIX OTHOIICHHIA;

- CIOCOOHOCTh BOCIIPUHMMATH pa3fHYHbIC BUIBI UCKYCCTBA, TPAJULUHA U
TBOPYECTBO CBOETO M JPYIHX HApOAOB, OLIYIIaTh SMOIMOHAIBHOE
BO3/IEHCTBHE UCKYCCTBA;

- yOSXKIEHHOCTh B 3HAUUMOCTH TS INYHOCTH M OOIIECTBA OTCUCCTBEHHOTO
U MHPOBOTO HCKYCCTBA, STHUYECKHUX KYJIBTYPHBIX TPATUIUil M HAPOIHOTO
TBOPYECTBA;

- TOTOBHOCTh K CAMOBBIP@)XCHHIO B Pa3HbIX BHAAX MCKYCCTBA, CTPEMIICHHE
MPOSIBIISATH Ka4eCTBA TBOPYECKOH JINYHOCTH;

OBnajeHue yHUBEPCATbHBIMA KOMMYHHUKATHBHBIME ACHCTBHAMIE:

a) oOrIeHue:

- OCYILIECTBIISITh KOMMYHHUKAIIMU BO BCEX chepax jKU3HH;

- pacmo3HaBaTh HeBepOalbHBIC CPEACTBA OOINCHHS, MOHHMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, PACIO3HABATH MPEANOCHUIKH KOHPIMKTHBIX CUTYaIMil
U CMSIT9aTh KOH(IUKTHI,

- pa3sBepHYTO U JIOTUYHO HM3JaraTh CBOIO TOYKY 3PEHHS C HCIIOIb30BAHHUEM
SI3BIKOBBIX CPE/ICTB

- YMeTh OIIEpHUpPOBATh MOHATUAMHU: CpellHee apu(MeTHIeCKoe, MeAUaHa, HanOobIlee U
HaMMEHbIIIee 3HAUEHMsS, pa3Max, AUCIEPCUS, CTAaHJAPTHOE OTKIOHEHHE YHCIOBOTO
Habopa; yMEHHE H3BIeKaTh, WHTEPHPETUPOBATh HMH(OPMAIMIO, MPEICTABICHHYIO B
Tabnumax, Ha JuarpamMMax, rpaukax, OTpakarollylo CBOHCTBA peaabHBIX MPOLECCOB U
SIBJICHHUH; MPEACTaBIATh MHYOPMAIHIO C TIOMOLIBIO TaOJHI] U TUarpaMM; MUCCIIeN0BaTh
CTaTHCTHYECKHE JaHHBIE, B TOM 4YHCJIE C TPUMEHEHHEM TpapHUYecKHX METOIOB M
JIEKTPOHHBIX CPEZICTB;

- YMeTb ONIEpUpPOBaTh MOHATUSAMM: TOUKA, MNpsMas, IUIOCKOCTb, NPOCTPAHCTBO,
JBYTpaHHBIN yrou, CKPETHBAIONIHECS TIPSIMBIE, MapauieIbHOCTh u
HEePIEeHIUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, Yroa MeXIy MpPSMBIMHU, YTOI MEXIy
OpsAMOM M IUIOCKOCTBIO, YTON MEXKAY IUIOCKOCTSIMH, PAacCTOSHHE OT TOYKH JIO
IUIOCKOCTH, PACCTOSIHIE MEXKAY MPSMBIMH, PACCTOSHUE MEXTY TIIOCKOCTSIMHI;

- yMeThb WCHONB30BaTh IPU pEIICHHH 3amad W3YYeHHble (AKTBl U TEOPEMBI
IUTAaHUMETPHH; YMEHHE OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIEro MUpa

OK 6 I1posBIATE TpaXkIaHCKO-
MaTPHOTHYECKYIO TTO3HLIMIO,
JIEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHUE Ha OCHOBE TPAMIIHOHHBIX
0011eueNoBeYeCcKUX LIEHHOCTEH, B TOM
YHCIIE ¢ YYeTOM TapMOHH3AINT
MEKHAIIUOHAJIBHBIX U MEXPEITUTMO3HBIX
OTHOLICHHUH, IPUMEHSTh CTAaHIAPTHI
AHTHKOPPYIIIHOHHOTO TIOBE/ICHHS

- OCO3HaHHE O0YUYAIOIUMUCS POCCHICKON TPayKIaHCKON HICHTHYHOCTH;

- IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHEH ITO3MINH JIMYHOCTH HA OCHOBE
JIyXOBHO-HPABCTBEHHBIX IEHHOCTEN HaponoB Poccuiickoit ®Penepauuu,
HUCTOPHYECKHX W HAaIMOHAIBHO-KYJIBTYPHBIX TpaIuLUi, (GopMHpoBaHHE
CHCTEMBI 3HAYUMBIX LIEHHOCTHO-CMBICTIOBBIX YCTaHOBOK,
AQHTUKOPPYNLUOHHOTO MHUPOBO33PEHUS, IPABOCO3HAHUS, 3KOJIOTHYECKOH
KYJIbTYpPBHI, CHOCOGHOCTI/I CTaBUTh LECJIA U CTPOUTD )KU3HCHHBIC IJIAHbI;

B wacty rpaskaHCKOTO BOCITUTAHHS:

- OCO3HAHWE CBOMX KOHCTHTYIHOHHBIX HpaB M OOS3aHHOCTEH, yBaXeHHE
3aKOHA U NPABOOPSIKA;

- TpHUHATHE  TPAJUIUOHHBIX  HAIMOHAIBHBIX,
IF'YMaHUCTUYECKUX U NEMOKPATHYECKUX L[eHHOCTeI\/'I;

- TOTOBHOCTb IPOTHUBOCTOATHL HMACOJIOTMU DKCTPEMHU3MA, HAllMOHAIM3Ma,
KCCHO(b06l/IPI, JUCKpUMHUHALOWK 110 COUHAJIBbHBIM, PCIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM ITPU3HAKaM;

- TOTOBHOCTbH BECTH COBMECTHYIO JIEITEIILBHOCTh B HHTEPECAX TPAsKAAHCKOTO
o0IecTBa, ydJacTBOBaTh B CaMOYIPABICHHH B 00Ieo0pa3oBaTeIbHON
OpraHU3allyiy U AETCKO-IOHOIIECKUX OpraHu3alusix;

- YMEHHE B3aUMOJCHUCTBOBATb C  COLMAIBHBIMHU
COOTBETCTBUH C UX QYHKIMAMH U Ha3HAUCHUEM;

06IH6‘ICJ'IOB6‘ICCKI/IX

UHCTUTYTaMH B

- YMETb ONEePHUPOBATH MOHIATHAMH: IPSIMOYTOIbHAS CHCTEMa KOOPAMHAT, KOOP IHHATHI
TOYKH, BEKTOP, KOOPJMHATHI BEKTOPA, CKAJSIPHOE TIPOU3BECHIE, YTOT MEX Ty
BEKTOpPaMH, CyMMa BEKTOPOB, IPOU3BEICHNE BEKTOPA Ha YNCII0; HAXOANUTH C MOMOIIBIO
N3YYEHHBIX (POPMYIT KOOPANHATHI CEPEIMHBI OTPE3Ka, PACCTOSHIE MEXAY ABYMS
TOUKaMH;

-yMeTb BBIOWPATD ITOIXOSIIMN U3yIeHHBIH METO TSl pELIeH s 3a/ladll, paclio3HaBaTh
MaTeMaTuueckre GakThl ¥ MATeMaTHIECKHE MOJIEIH B IIPUPOJHBIX U OOIIECTBEHHBIX
SIBTICHUSIX, B UICKYyCCTBE; YMEHHE IIPUBOJINUTH NPHMEPHI MAaTEMaTHIECKUX OTKPBITHI
pOccUiCKOi 1 MUPOBOM MaTeMaTHYECKON HAYKU.

- yYMeTb OIEpUpOBaTh IOHATHSMHU: CIyJalHBIA ONBIT ¥ CiydaifHOoe coOBITHE,
BEPOSATHOCTh CITy4alHOTO COOBITHS; YMETh BBIUUCIATH BEPOSITHOCTD C HCIOJIB30BAaHUEM
rpa)MuecKuX METOJOB; IPUMEHATH (POPMYJIBI CIOKEHHS U YMHOXKEHHST BEPOSITHOCTEH,
KOMOMHATOpHBIC (GakThl ¥ (OPMyJNBI MPU PEIICHUH 3a]ad; OLEHHBAaTh BEPOSTHOCTH
peanbHbIX COOBITHH; 3HAKOMCTBO CO CIyYaiHBIMHM BEIMYMHAMH; YMEHHE IPHBOJIHUTH
IOpUMEpHl TMPOSBIEHHS 3aKOHAa OOJBLIMX 4YHCEN B MNPUPOIAHBIX U OOLIECTBEHHBIX
SIBTICHHSX
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- TOTOBHOCTb K T'YMaHUTAPHOH U BOJIOHTEPCKOH AEATEIbHOCTH;
HaTpHOTHYECKOTO BOCIIUTAHUSL:

- copMHpOBaHHOCTb  POCCHICKOM  TIpaKTaHCKOH  HJICHTHYHOCTH,
NaTpHOTU3Ma, YBaKEHHUs K CBOEMY HApoJdy, UYyBCTBa OTBETCTBEHHOCTH
nepen PoauHoi, ropmoctu 3a cBOW Kpai, cBolo PonuHy, cBOMl SI3bIK U
KyJIbTYypY, IPOIIJIOE M HACTOsIIIIee MHOTOHAIMOHATIBHOT0 Hapoaa Poccun;

- HEHHOCTHOE OTHOIIEHUE K TOCYIApPCTBEHHBIM CUMBOJIAM, HCTOPHIECKOMY
U TIPUPOJHOMY HACIEAMIO, NaMATHUKAM, TPagWIMAM HapogoB Poccuwm,
JocTikeHusaM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX U TPYIE;

- uaeiiHas yO0eXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHUIo M 3amure OtedyecTsa,
OTBETCTBEHHOCTH 32 €ro Cyas0y;

OCBOGHHBIC O0YJaIOIMMHUCS MEXIPEIMETHBIC MOHSITUS W yHUBEPCAIbHBIC
yueOHbIe IeHCTBUS (PeTyIATHBHBIE, TI03HABATEIbHbIE, KOMMYHHKATHBHEIC);
- CHoCOOHOCTh HX HCIIONB30BAaHWSA B IIO3HABATEIBHOH M CONIMAIBHON
NpaKTUKe, TOTOBHOCTh K  CaMOCTOSTEIbHOMY IUIAHUPOBAaHHIO U
OCYIIECTBICHHUIO  y4eOHON  [AEeSITeNbHOCTH, OpraHM3alud  yd4eOHOTO
COTPYAHMYECTBA C IEJarorM4eCKMMH paOOTHHKAMH W CBEPCTHHKAMH, K
Y4YacTHIO B IOCTPOCHUH MHANBUYAILHOH 00pa30BaTeIbHON TPACKTOPHH;

- OBJIaJICHHE HaBBIKAMHU y4eOHO-NCCIIEI0BATEIbCKON, MPOSKTHOU U
COLMATIBHOM JIeATeIbHOCTH

OK 7 ConeiicTBOBaTh COXpaHEHUIO
OKpYy>Karoleit cpenpl,
pecypcocOepexeHnto, IPUMEHATh
3HaHUA 00 M3MECHEHHH KIINMaTa,
TIPUHIHUITEL GEPEXITUBOTO TPOU3BOJICTBA,
3¢ ($eKTHBHO IEHCTBOBATH B
Ype3BBIUANHBIX CUTYAIHIX

- He IPUHUMATh JIeHCTBUS, MPUHOCHIIE Bpel] OKpYy>Karollel cpexe;

- YMeThb INPOTHO3MPOBATh HEOJIArONPHATHBIC SKOJOTMYECKHE IOCIEACTBUS
MpeIpUHUMAaeMbIX JeHCTBUM, IPEIOTBpaIATh UX;

- PaCIIMPHTH OIIBIT JEATEIBHOCTH SKOJIOTHUECKON HAIPaBICHHOCTH;

- pa3pabaThIBaTh IJIaH PEIICHUS] MPOOIEMBI C YIETOM aHANIN3a MMEIOIIHXCS
MaTepHANbHBIX X HEMATEPHAIBHBIX PECYPCOB;

- OCYIIECTBJIATH ILI€JICHANPABIICHHBII OUCK MEPEeHOCca CPEJICTB U CHOCOO0B
JeicTBus B MPO(ECCHOHANBHYIO CPeLy;

- YMETh NEepeHOCUTh 3HAHUS B IMO3HABATEJILHYIO U MPAKTUYECKYIO 00JacTH
KHU3HEACATCIIBHOCTH,

- IpejIaraTb HOBBIE IPOEKTHI, OIEHHBATh HIEH C MO3UIWH HOBHU3HEL,
OPHI'HHAIBHOCTH, MPAKTUIECKOH 3HAIMMOCTH;

- 1aBaTh OIEHKY HOBBIM CHTYalUsIM, BHOCHTb KOPPEKTHBEI B JIEITEIHHOCTD,
OILICHUBATH COOTBETCTBUE PE3YIHTATOB IIEIISIM

- YMEThb ONepUpOBaTh MOHATUSAMHU: (QYHKIMS, HENpepbIBHAS (YHKLHS, MPOU3BOIHAS,
nepBooOpa3Has, ONpEACNCHHBII  HMHTErpaj; yMeTb HaXOAMTb  INPOHM3BOJHEIC
SNIEMEHTapHBIX (YHKIWH, WCHONB3ys CHpPaBOYHBIE MaTEpPHANBl; HCCIEIOBAaTh B
HOpOCTEHINX CIydasx (YHKOMA HAa MOHOTOHHOCTb, HAXOAWTh HAHOOJNBIINE |
HaMMEHbBIINE 3HAYeHNS! (QYHKIMH; CTPOUTH TPA(UKH MHOTOUWIECHOB C HCIIOIb30BaHUEM
anmapata MaTeMaTH4ecKOTO aHalli3a; MPUMEHSTh MPOU3BOJHYIO NIPH PEHICHHH 3a/1ad
Ha JIBIDKEHHWE; pellaTh IPaKTUKO-OPUEHTHPOBAHHBIE 3aJayd Ha HauOoNbIINEe |
HalMeHbIIINE 3HaUeHUs, Ha HaX0XKJICHUE ITyTU, CKOPOCTH U YCKOPEHUS;

- yMeTh ONEpUpOBaTh MOHATHAMH: JBIDKCHHE B MPOCTPAHCTBE, MOAOOHBIE (GUIypHI B
NPOCTPAHCTBE; HCIIONB30BATh OTHOIIGHHE IUIONAAeil IOBepXHOCTell M 00BEMOB
ogo0HBIX (GUTYp IPH PEIICHNH 3a/1a4;

- YMeThb BBIUHCIATH TEOMETPHUYECKHE BEIMYHMHBI (AJHMHA, Yroj, IUIOMmanb, o0beMm,
IUTOIIAb TIOBEPXHOCTH), HCHONB3Ys H3YUeHHBIE ()OPMYITBI 1 METOIBI
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2. CTpyKTypa 1 coaep:kaHue 0011e00pa3oBaTeIbHOIN 1 CHUIITTHHbBI

2.1. O0beM JUCHUIIMHBI H BUbI y4eOHOH padoThI

Bua yueOHoii padoThI

Oovem ¢ uacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AN CHUTITHHBI 304
B T.Y.

OcHoBHOe coJep:xkaHue 224
BT. U.:

TEOpETHUECKOe 00yUeHne 172
IIPAaKTHUYECKUE 3aHATUS 52
IIpodeccnonanbHO-0pHEHTHPOBAHHOE COJlep:KaHMe (Codep/KaHue 56
NPHUKJIAJTHOT0 MOYJISA)

BT. U.:

TeopeTudeckoe o0ydeHue 4
MPaKTUYECKUE 3aHATUSA 52
KoncyabTanumu 12
[IpomexyTouHas aTTecTauus (IK3aMeH) 12
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2.2. TemaTn4yeckni IJIAH U COJePKaAHNE TUCUUIIMHBI « MaTeMaTuka

HaumenoBanue pasgenoB | Coaepxkanue y4eOHOro Mareprasa (0CHOBHOe U NPodecCHOHATBbHO-0PHEHTHPOBAHHOE), O6bem ®opmupyemble
U TeM Ja0opaTopHble U MPAKTHYECKHE 3AHATHS, IPUKJIATHON MOLYJIb (IPU HAJTHUYHHI) 4acoB KOMIIETEHI[UHU
1 2 3 4
OcHoBHoOe coep:kaHue
Pa3nes 1. [loBTOpeHHe Kypca MATEMaTHKH OCHOBHOM IIKOJIbI 16
Tema 1.1 Ilens u 3amaum | Conepikanue ydeOHOro Marepuasia
MaTeMaTUKu npy | bazoBble 3HaHUS M yMEHHsA MO MaTeMaTuke B MpodeccHOHATbHON W B TOBCEIHEBHOM ’
OCBOEHUU CHELMAIBHOCTU | IEATEIBHOCTH.
KombunupoBanHoe 3ansrue
Tema 1.2 UYucma wu | Comepkanue ydeOHOro Marepuasia
BbIUMCIICHNs. Bbipaxkenus | JleWcTBUS HaA TOJOKHUTEIBHBIMA M OTPHIATEIBHBIMUA YHUCIAMH, OOBIKHOBEHHBIMH H
U IipeoOpa3zoBaHus JEeCATUYHBIMU JPOOSIMHU. 2
JleiicTBus co cTeneHsMu, GOpMyJIbl COKPAIIEHHOTO YMHOKEHHUSI.
KomOuHupoBaHHOE 3aHsATHE
Tema 1.3. T'eomerpus Ha | [IpodeccnoHaILHO-OPHEHTHPOBAHHOE COlePKAHUE (CONEPIKAHUE MPUKIATHOTO MOTYJIsA) OK 1,0K 2,
IIJIOCKOCTH Busl mitockux GuUryp v ux miomasb. 2 OK 3, OK 4,
[IpakTHKO-OPUEHTUPOBAHHBIE 3a/1a4M B KypCe T€OMETPUH Ha IJIOCKOCTH OK 5, OK 6,
IIpakTueckoe 3aHsATHE OK7
Tema 1.4  Ilpouentnsie | ConepkaHue yueOHOro MaTepuana K 3.2
BBIYUCIICHUS [IpocThie mpoLEeHTHI, pa3Hble c0co0b! MX BbhrunciaeHus. ClI0KHbIE MPOLIEHTHI 2
[IpakTnueckoe 3aHaTHE
Tema 1.5 VYpaBuenus u | Comepkanue ydeOHOro Marepuasia
HEPABEHCTBA JIuHeltHble, KBaJIpaTHBIE, IPOOHO-JIMHEHHbIE YpaBHEHHS U HEPABEHCTBA 2
[IpakTHueckoe 3aHsTHE
Tema 1.6 Cucremsr | Conepkanue yueOHOTO MaTepuana
YpaBHEHUH U HEPABEHCTB CrocoObl pemieHuss CHCTeM JHMHEHHBIX ypaBHeHuMH. [lomsTus: marpuna 2x2 u  3x3,
onpeaenutens Martpuubl. Meton IMaycca. Cuctembl HenMHEHHBIX ypaBHEHHH. CucTembl 4

HEPaBEHCTB

KomOunnpoBaHHOE 3aHATHE
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Tema 1.7 Bxomnoit | Conep:xanne yaeOHOro MaTepuana
KOHTPOJIb Beruuciienus u npeodpa3oBaHus. YpaBHEHUs M HEPaBEHCTBA. ['eoMeTpHsl Ha IIIOCKOCTH 2
KonTtponbHas pabora
Pa3nen 2 IlpsiMble U NJIOCKOCTH B POCTPAHCTBE 20
Tema 2.1. OcHoBublie | ConepikaHue yueOHOTro MaTepuasa
nousaTus  crepeomerpud. | [Ipeamer crepeomerpuu. OCHOBHbIE MOHATUS (TOUYKA, MpsAMas, IIOCKOCTh, MPOCTPAHCTBO).
Pacnonoxenne npsameix ¥ | OCHOBHBIE aKCHOMBI cTepeoMmeTpuu. [lepecekaromuecs, mapauienbHble U CKPEIUBAIOIIUECS ’
IJIOCKOCTEH npsimble. [Ipu3Hak U CBOMCTBO ckpemuBaromuxcs NpsAMbIX. OCHOBHbBIE IPOCTPAHCTBEHHBIE
burypsl.
KomOnHupoBaHHoOe 3aHATHE
Tema 2.2. Copep:xanue yueOHOro MaTepuana
IapannensHocTh npsAMbIX, | [lapamtensHble  mpsmas W wiockocte.  Ompenenenue. Ilpusnak.  CpoiictBa  (C
OpsMOM M IUIOCKOCTH, | fokaszarenbcTBoM). [lapamiensHble muiockoctd. Ompenenenue. Ilpusnak. CsoiictBa (cC
IJIOCKOCTEH JoKa3aTesnbeTBOM). TeTpasap u ero snemeHTsl. [lapamienenunen u ero anemeHtsl. CBoiicTBa 6
MIPOTHBOMOJIOKHBIX IpaHel U quaroHanel napamienenunena. [loctpoenue ceuennii. Pemenue
3ajad.
KombunnpoBanHoe 3anstue OK 1, OK 3,
Tewma 2.3. Coneprxkanne yueOHOTo MaTepurana OK 4,0K7
[lepnieH AMKYIAPHOCTD [lepnenpukynsapusle npsmsle. [lapamienbHble npsMble, NEPIEHAUKYISPHbIE K IIOCKOCTH. I[IK 3.2
NPSMBIX, IPSIMOU | [Tpu3Hak nepneHIuKyISIpHOCTH MpsAMON U TuiockocTH. JlokaszarenbctBo. Ileprnenaukynsap u
IUIOCKOCTH, MJIOCKOCTEN HakJoHHad. [lepneHAuMKyIspHbIE MIOCKOCTH. [IpU3HaK NEepHeHAUKYISIPHOCTH IUIOCKOCTEH. 2
JlokazaTenbCcTBO.
PaccrosiHus B mpocTpaHCcTBE
KomOuHupoBaHHOE 3aHATHE
Tema 2.4. Teopema o Tpex | Comepkanue y4eOHOro MaTepuasia
NEPIEHIUKYIIApax Teopema o Tpex meprneHAMKyaspax. /lokazarenbcTBo. Yroa MeXAy NpSMOM M IIOCKOCTBIO. 4
Yron Mexay mIoCKOCTSIMU
KomOuHupoBaHHOE 3aHATHE
Tema 2.5. IIpodeccnoHa/IbHO-OPHEHTHPOBAHHOE cOJiep:KaHue (CoiepKaHue NPUKJIATHOTO MOLYJIs1)
[MapannenbHele, AkcuoMsbl crepeomeTpud. IleprnenauKyaspHOCTh NPSAMON U INIOCKOCTH, NApAJUIEIBbHOCTD JIBYX 4
NEepIEHIUKYIISPHBIE, MPSIMBIX, IEPHIEHAUKYISIPHBIX UIOCKOCTH, MEPIEHIUKYISIPHOCTD MJIOCKOCTEN

CKpPCIIUBAIOIIHECCS NIPAMBIC

[IpakTrueckoe 3aHsTHE
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Tema 2.6. Copepxanne yaeOHOro MaTepuana
Pemenue 3anau. Ilpamele u | Pacrionokenne mNpsAMBIX W IUIOCKOCTEH B MpocTpaHCTBe. [lepneHauKyinspHOCTE H ’
IJIOCKOCTH B | MApaJJIEIbHOCTh NPSAMBIX U II0CKOCTEW. CKpelIBaonIecs npsmole
IPOCTPAHCTBE KonTtposbHast pabora
Pa3nes 3. KoopanHaThl M BEeKTOPbI 12
Tema 3.1  [ekaproBsl | Conepkanue y4eOHOro Marepuasia
KOOPJIUHAThI B | JlekapToBbl KOOpAMHATEI B IpocTpaHcTBe. IIpocreiimue 3agaun B koopauHarax. PaccrosHue
npocTpaHcTse. PaccrosHue | Mexay AByMsl TOYKaMH, KOOPAWHATHI CEPETUHBI OTPE3Ka 2
MOILY  JIBYMA - TOTKAMI. KomOunupoBaHHoe 3aHsTHE
Koopnunatel  cepeanHsl
OTpe3Ka
Tema 3.2 Bektopel B | ComepkaHue ydeOHOro Marepuasia
IPOCTPaHCTBE. Bekropel B mpoctpaHcTBe. CliojkeHHE M BBIYMTAHUE BEKTOPOB. YMHOMKEHHE BEKTOpa Ha
Yron mexay Bekropamu. | yucio. Kommmanapasie BeKTOpbl. CKaNsIpHOE MpOU3BeeHIEe BEeKTOpOB. PaznoxkeHne BekTopa
CkangpHoe MNpPOMU3BENEHHE | IO TPEeM HEKOMIUIAHAPHBIM BekTopaM. KoopaWHATBI BEKTOpa, CKAISIPHOE MPOHM3BEICHHE 4
BEKTOPOB BEKTOPOB B KOOPJMHATAX, YTOJl MEXKAY BEKTOPAMH, YTOJl MEXAY MPSMON U INIOCKOCTBIO, YToJl
MEXy TUNIOCKOCTSIMH. Y PaBHEHHE IJIOCKOCTH. [ €OMeTpUUECKnid CMBICT ONIPEAEIUTENS 2X2 OK 2, 0K 3,
OK 4,0K7
KomOuHupoBaHHOE 3aHsATHE K 3.2
Tema 3.3 ITpakTuko- | IlpodeccHOHAIBLHO-OPHEHTHPOBAHHOE COACPKAHUE (COAePKAHNE NPUKJIATHOT0 MOIYJIA) '
OpUeHTHpOBaHHEIE 3aJ1auM | KoopiuHaTHas IUIOCKOCTh. BpIuuCieHHME paccTOSHUM W IUlouiafed Ha  IJIOCKOCTH. 4
Ha KoopauHaTHOM | KonmnyecTBeHHbIE pacyeThbl
IJIOCKOCTH [IpakTuueckoe 3aHaTue
Tema 3.4 Pemenue 3anau. | Copepikanue yueOHOro MaTepuana
KoopanHatel 1 BEKTOPBI JlexapToBBI KOOpAMHATEI B IPOCTpaHCTBE. BekTophl B mpocTpancTBe. ClI0KEHNE U BBIYUTAaHUE
BEKTOPOB. YMHOXEHHE BekTopa Ha uuciao. Kommuianapuele BekTopel. CkanspHoe
MIPOM3BE/ICHNE BEKTOpPOB. PasnokeHue BeKTOpa MO TpPeM HEKOMILJIAHAPHBIM BEKTOPaM.
IIpocreiimme 3amaun B koopauHatax. KoopauHaTel BEKTOpa, pacCTOSHUE MEXAY TOUKAMH, 2
KOOpJUHATBl CepeHbl OTpe3Ka, CKAJISPHOE MPOU3BE/IEHUE BEKTOPOB B KOOPAMHATAX, Yrol
MEX1y BEKTOPaMH, YIoJl MEX]y IPSMOM U MJIOCKOCTBIO, YIOJl MEKY MIOCKOCTAMU
KontponbHas padota
Pa3nes 4. OcHoBbl TpUroHoMerpun. Tpuronomerpuyeckue GyHKIMU 28 OK 1, OK 2,
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Tema 4.1
Tpuronomerpuueckue
(GyHKIME TPOU3BOIHHOTO
yria, uyucna. Paguannas u
rpajsycHasi Mepa yria

Cojnepikanue y4eOHOro MaTepuaia

Panuannas mepa yrna. [loBopoT Toukm BOKpyr Havana koopauHaT. OmpeseneHue cuHyca,
KOCHHYyCa, TaHI€HCa U KOTaHIeHcCa. 3HAaKU CHHyCa, KOCHHYCa, TaHI€HCAa M KOTaHIeHca II0
YEeTBEPTSAM. 3aBUCUMOCTh MEXAY CUHYCOM, KOCUHYCOM, TAHT€HCOM M KOTAHT€HCOM OJTHOTO U
TOTO K€ yIJja

KOM6I/IHI/IpOBaHHOG 3aHATHUC

Tema 4.2 OCHOBHBIE
TPUTOHOMETPUYCCKHE
TOYXIECTBA.

DopMyIbl IPUBEACHUS

Coneprxkanue ydeOHOro Marepuasia

Tpuronomerpuyeckue toxxaecrsa. CHHyC, KOCHHYC, TAHI€HC M KOTAaHIEHC YIJIOB O U - O.
DopMyIIbl IPUBEAECHUS

KOM6I/IHI/IpOBaHHOG 3aHATHUC

Tema 4.3

CuHyc, KOCHHYC, TaHI'€HC
CYMMBl U pa3HOCTH JBYX
YTJIOB

Cunyc u KOCHHYC
JABOMHOTO yria. ®opmyisl
IIOJIOBUHHOTO yIJjia

Copep:xanue yueOHOro MaTepuana

Cymma u pa3HocTh cuHycoB. CymMma M pa3HOCTb KOCHMHYCOB. CMHYC M KOCHUHYC JBOMHOIO
yria. @opMyIibl MOTOBUHHOTO yriia. [IpeobpazoBanus CyMMbI TPUTOHOMETPUYECKUX (PYHKIIUN
B TNPOU3BEACHHE U TMPOU3BEACHHUS B CyMMY. BbIpakeHHe TpPUTOHOMETPHUYECKHX (DyHKUINN
qyepes TaHT€HC IIOJIOBUHHOTO apryMeHTa. IIpeobpazoBanus IIPOCTENIINX
TPUTOHOMETPUUECKHUX BBIPAXKEHUN

KOM6I/IHI/IpOBaHH06 3aHATHC

Tema 4.4 @Oynkuuu, ux
CBOJCTBa. Cnoco0st
3a1anus QyHKIUI

Coneprxkanne yaeOHOro MaTtepuasia

OOnacte ompeneneHuss M MHOXKECTBO 3HaueHUH QyHkiuil. YETHOCTb, HEUETHOCTH,
nepuoanuHoCcTh GyHKIMNH. CriocoObl 3a1anust GyHKIUN

KOM6I/IHI/IpOBaHH06 3aHATHC

Tema 4.5
Tpuronomerpudeckue
GyHKIIMM, UX CBOWCTBA U
rpaduxu

Copep:xanne yueOHOTo MaTepuana

Ob6nacTh ompeneiaeHus: © MHOXKECTBO 3HAUEHWN TPUTOHOMETpUYecKUX (PpyHKuuid. YETHOCTB,
HEYETHOCTh, MEPUOANYHOCTh TPUTOHOMETpHUECKUX PyHKIui. CBoNCTBa U rpaduku GyHKIHIA
y=cCo0sX,y=sIinX,y=tgXx, y=ctgXx.

KomMb6uHnpoBanHoe 3aHsTHE.

Tema 4.6 Conepxanue yueOHOro MaTepuasa

[IpeobpazoBanue Cxxartue u pacTsikeHue TpadUKOB TPUTOHOMETPUUECKHUX (DYHKITHIA.
rpaduKoB ITpeoOpa3oBanue rpaKOB TPUTOHOMETPUUECKUX (PYHKITHIT
TPUTOHOMETPHUYECKUX [TpakTuyeckoe 3aHsATHE

dbyHKIMI

OK 3, OK 4,
OK 5, OK 6,
OK 7
IIK 3.2
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Tema 4.7 Ornucanue
IIPOM3BOJICTBEHHBIX
MPOIECCOB C TMOMOIIBIO
rpagukoB QyHKITHI

HpO(l)eCCI/IOHaJILHO-OpI/IeHTI/IPOBaHHOP, CoICpPKaHuEe (couepmanne MPUKJIAAHOTO MOI[y.TIH)

Vcnonb30BaHue CBOMCTB TPUTOHOMETPUUECKHX (DYHKINI B PO eCCHOHANBHBIX 3a/1a4ax

HpaKTI/I‘-IeCKOG 3aHATUC

Tema 4.8  OOparHbie

Conepikanue y4eOHOro MaTepuaia

TPUTOHOMETPHUYECKHUE OOpartHbie TpuroHomerpudeckue GyHkuu. MIx cBoMCTBa U TpaduKu

(GyHKIUH KoMOMHHPOBAHHOE 3aHATHE

Tema 4.9 Coneprxkanue ydeOHOro Marepuasia

Tpuronomerpuyeckue VYpaBHeHHe cOs X = a. YpaBHEHHE sin X = a. YpaBHeHHE tg X = a, ctg X = a. Pemenue

YpaBHCHU U HEPABCHCTBA

TPUTOHOMETPUYECKUX YPAaBHEHUM OCHOBHBIX THUIIOB: MPOCTEUIINE TPUTOHOMETPUUECKHE
ypaBHEHHUA, CBOJSIIMECS K KBaJpaTHBIM, pellaeMble pa3jIoKEHUEM Ha MHOXKHUTEIH,
OJIHOPO/IHBIE.

[Ipocreiine TpPUroHOMETpUUYECKHE HEPABEHCTBA

KoMOuHMpoBaHHOE 3aHsTHE.

Tema 4.10 CucreMsl
TPUTOHOMETPUUIECKUX
ypaBHEHUU

Copep:xanne yueOHOT0 MaTepuana

CucreMbl MPOCTEHIINX TPUTOHOMETPUUYECKUX YPAaBHEHUN

KOM6I/IHI/IpOBaHH06 3aHATHC

Tema 4.11 Pemenue 3anau.
OCHOBBI  TPUTOHOMETPHH.
Tpuronomerpuueckue

byHKIIIN

Coneprxanne yaeOHOro MaTtepuasia

[IpeoOpazoBanre TPUTOHOMETPUUYECKUX BBIPAKECHHH. PereHne TpUTOHOMETPUUECKHX
ypaBHEHUH U HEPABEHCTB B TOM YHCIIE C UCIIOJIb30BAHUEM CBOMCTB (DYHKIIHIA.

KonTponbHas pabota

Pazgen 5. KoMmiiekcHbIe YHCJIa

Tema 5.1
Komruiekcurle yncia

Conepkannie yaeOHOro MaTepuana

IloHsaTHE KOMIIIEKCHOTO YMCIa. COHpH)KCHHBIC KOMIIJICKCHBIC YUCJId, MOAYJIb U apryMCHT
KOMIIJICKCHOT'O qucia. d)opMa 3alluCHu KOMIIJICKCHOT'O qHucia (FeOMeTpI/I'-IeCKaSI,
TPUTOHOMCTPpHUYCCKAA, aJir e6pa1/1qec1<a51). ApI/I(I)MCTI/I‘-IeCKI/IC JIENCTBUS C KOMILUIEKCHBIMU
quCJIaMHu

KOM6I/IHI/Ip0BaHHOe 3aHATHUC

Tema 5.2
IIpumeHeHune
KOMIUIEKCHBIX YHCEIl

Conepkanne yaeOHOro MaTepuana

Brmonnenue pacdy€ToB C IIOMOINBIO KOMINNICKCHBIX YHCEII. HpI/IMepBI HCITIOJIb30BaHUA
KOMIIJICKCHBIX YUCECJI

OK 1,0K2
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‘ HpaKTI/I‘-IeCKOG 3aHATUC

Pa3nen 6. [IpousBoanas pyHkiumn, ee npuMeHeHne 34
Tewma 6.1 Copepxanne yaeOHOro MaTepuana
[Tonsatne  mpoum3BOAHOW. | OmpeseNieHHe YMCIOBOW MOCIIEA0BATEILHOCTH U CIOCOOBI ee 3amaHus. CBOHCTBA YMCIIOBBIX
@opMysibl M IpaBuia | mocienoBarenbHOCTe. Onpenenenue npeaena nociae10BaTeIbHOCTH. BeIUUCIeHHE TPeeioB
b hepeHIMPOBaHMS nocnegoBarenbHocTed. [lpenen ¢gynkuuu Ha OeckoHeunoctu. [Ipemen ¢(yHKIUU B TOUKe. 2
[Tpupamenne aprymenrta. llpupamenne ¢yHknuu. 3agaun, NPUBOIAIMIME K TOHSTHIO
npon3BoHOM. OnpeneneHne Npou3BoIHON. AJTOPUTM OTBICKAHUSI IPOU3BOIHOM
KombunnpoBanHoe 3anstue
Tema 6.2 IlpousBoausie | Conepkanue ydeOHOro Marepuasia
CYMMBI, pasHocty | ®opmynsl nuddepentuposanus. [Ipasuna quddepenunpopanus 4
MIPOU3BEICHUS, YACTHOTO KomOnHupoBaHHOE 3aHATHE
Tema 6.3 IlpousBonusie | Conepikanue yueOHOro MaTepuana
TPUTOHOMETPUUECKUX Ompenenenue  cinoxHoW  ¢yHKuMu. [Ipou3BomHass  TPUTOHOMETPUUYECKHX  (PYHKITUH. 4
dynxuuit.  IIpousBognas | IIponsBoaHast CIOKHON GYHKIIMK
CJIOKHOM (YHKIIUU KomOunupoBanHoe 3aHsTne
Tema 6.4 Tlonsatue o | Coxepkanue y4eOHOro Marepuasia
HenpepelBHOCTH (QyHKIUH. | [TonsiTe HenpepbiBHOW ¢GyHKkimu. CBoiicTBa HenpepbiBHOH (yHKIH. CBsI3b MEXKIy
Meron uHTEpBAJIOB HENpPEPBIBHOCTBI0O U AUPHEpeHIUPYEMOCTbI0 (YHKIUM B TOYKE. AJTOPUTM pELICHUS 2
HEPABEHCTB METOJIOM UHTEPBAJIOB
KomOunupoBanHoe 3aHsTHe
Tema 6.5 Conepxanue yueOHOro MaTepuasa
I'eomerpruecknii u | ['eomeTpuyeckuii cMbICI MPOU3BOAHON (YHKIUU — YIJIOBOM KOA((UIMEHT KacaTelbHON K
buznyeckuit CMBICI | TpaduKy (YHKIMM B TOUYKe. YpaBHEHUE KacaTelbHOM K rpaduky QyHKIUH. AJTOpUTM 2
IIPOU3BOJHOU COCTaBJICHHs YpaBHEHMsI KacaTeJabHOU K rpaguky pyHkuun y=f(x)
KomOuHupoBaHHOE 3aHATHE
Tema 6.6 @usnueckuii | Comepikanue y4eOHOro MaTeprana
CMBICII  IIPOM3BOAHONM B | Ou3NUecKnil (MEXaHWYECKH) CMBICI TMPOU3BOJHOW — MIHOBEHHAs CKOPOCTb B MOMEHT ’
PO eCCHOHATBHBIX BpeMeHH t: v =S’ (t)
3a7a4ax [IpakTnueckoe 3aHsiTHE
Tema 6.7 Coneprxanue yueOHOro MaTepuaia 4

OK1, OK 2,

OK 3, OK 4,

OK 5, OK 6,
OK7
K 3.2
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MOHOTOHHOCTD (PYHKITUH.
Touku sxcTpemyma

Bospacranue u yobiBanue (pyHKIMH, COOTBETCTBHE BO3pPACTAHMS M YObIBAaHHS (DYHKIIUH 3HAKY
npou3BoaHONU. IloHsATHE NPOM3BOIHONW BBICHIETO MOpPsAKAa, COOTBETCTBUE 3HAKa BTOPOM
MPOU3BOIHON BBINYKIOCTH (BOTHYTOCTH) (PYHKIIMM Ha OTpe3Ke. 3aJadyd Ha MaKCUMyM H
MuHUMYM. [loHATHE acHMOTOTHI, CIOCOOBI MX OINpeeseHUs. AJITOPUTM HCCIIENOBAHUS
(YHKIMU ¥ TIOCTPOEHUs ee rpaduka ¢ MOMOIIbI0 MPOU3BOJHOM. [IpoOHO-THMHEHHAS QYHKITUS

KOM6I/IHI/IpOBaHHOG 3aHATHUC

Tema 6.8 Coneprxkanue y4eOHOro Marepuasia
Hccnenosanue dynkuuii u | MccnenoBanue GyHKIMA HA MOHOTOHHOCTD U MOCTPOCHUE rPadHKOB. 4
IIOCTPOEHUE TPaUKOB KomOuHupoBaHHOE 3aHsTHE
Tema 6.9 HaubGonemee u | Comepikanue ydeOHOro Marepuasia
HauMEHbILIEE 3Hayenus | HaxoxaeHue HauOONbIIEro M HAMMEHbBIIEro 3HAaYeHW (YHKIUH, MOCTpoeHue TpaduKoB ’
byHKIIH MHOT'O4JIEHOB C MCIIOJIb30BaHUEM amapaTa MaTeMaTHYECKOro aHaIn3a
KomOuHupoBaHHOE 3aHsTHE
Tema 6.10 Haxoxnenue | [IpodeccuoHaTbHO-OPHEHTHPOBAHHOE colep:KaHue (cofep:KaHue NPUKJIATHOT0 MOTYJIs)
ONTUMAJILHOrO pesynbTarta | Haumenblee u HanOosblee 3HaYeHUe QyHKIIUN 6
C MOMOIIBIO MPOU3BOAHOM | [IpakTHYECKOE 3aHSTHE
B IIPAKTUYECKHX 3aJa4ax
Tema 6.11 Pemenne 3anau. | Conepkanue ydeOHOro Marepuasia
IIpoussoanas Gynkuuu, ee | Gopmynbl u mnpaBwina auddepenuupoBanus. VccnenoBanue (YHKIUA € TOMOIIBIO )
MIPUMEHEHHUE npon3BoHOM. Hanbonbiiee 1 HanMeHbllee 3HaYeHUST QYHKIIUN
KonTponbHas pabota
Pa3nes 7. MHoxkecTBa. DjIeMEHTHI TeOpuH rpagos 10
Tema 7.1 MHoxecTBa Coneprxanne y4eOHOT0 MaTepuasa
ITonstue MHOXecTBa. IlonMHOkecTBO. Oniepaliiv ¢ MHOKECTBAMU 2
KomMbOunnpoBanHoe 3aHsTre
Tema 7.2 Onepanun c | [IpodeccuoHaIbHO-OPMEHTHPOBAHHOE co/lep:KaHue (cofep:KaHue NPHUKJIATHOI0 MOLYJIs) OK 1, OK 2,
MHOKECTBaMHU Omnepanuu ¢ MHOXKeCTBaMU. PenieHne npukiaHbIX 3a1a4 2 [IK 3.2
[IpakTHueckoe 3aHsTHE
Tema 7.3 I'padst Conepxanue yueOHOro MaTepuasa
[Tonsitue rpada. Cesi3HbI rpad, AepeBo, MUK rpad Ha IOCKOCTH 4

ITpakTryeckas pabora
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Tema 7.4 Pemenue 3anau.
MmuoxectBa, ['padpr 1 ux

Cojnepikanue y4eOHOro MaTepuaia

OnepauHH ¢ MHokectBamMH. OTnHCaHHUE PE€ATIbHBIX CI/ITyaHI/Iﬁ C IOMOIIBIO MHOXECTB.

npUMEHEeHHE [Tpumenenne rpadoB K peleHHIO 3a/1a4 2
KonTtposbHast pabora
Koncyabranumn 6
IIpomexyTouHas arrecTauus (IK3aMeH) 6
Pa3nen 8. MHOrorpaHHMKH M TeJjia BpamieHust 42
Tema 8.1  Bepumunsl, | Conepkanue yueOHOro MmaTepuaia
pedpa, rpany | [TonsitTue MHororpanHuka. Ero snemeHTsl: BepuiuHbl, pebpa, rpanu. [uaronans. CeueHue. ’
MHOTOTpaHHHKA BrImykiiple ¥ HEBBITYKJIbIE MHOTOTPAHHUKH
KomOnHupoBaHHOE 3aHsTHE
Tema  8.2IIpusma, ee | Comepkanue ydeOHOro MaTepuana
cocraBisronme, cevyenue. | [lonarue npusmbl. Ee ocHoBaHus u GokoBbie rpaHu. Beicora mpusmel. [Ipsmas u HakiIoHHAS ’
Ilpamas wm  mpaBunbHasd | npusma. [IpaBunpHas npusma. Ee ceuenne
IIPU3MBI KomMOuHnpoBaHHoe 3aHsTHE
Tema 8.3 Conepxanue yueOHOro MaTepuasa
l(élapannenennnen, K}6/6. [lapannenenunen, cBolcTBa MNPSMOYroJbHOrO mapauienenunena, ky6. CeueHue Kyoa, ) OK 1, OK 2,
€4eHue KyOa, | mapajuienenumneaa
napasuiesenumnesia KomMOuHnpoBaHHoe 3aHsTHE %If( 35’ %If( Lé’
Tema 8.4 Ilupamupa, ee | ComeprkaHue yueOHOTro Marepuana OI,( 7 ’
cocrapsromue, cedenue. | [lupamuga u ee smemeHThl. CeueHue nupamuibl. [IpaBunbHass nupamupga. YceueHHas K 3.2
[lpaBuibHass ~ nupamuja. | mUpamuaa 2
VYceuenHas nupamuaa
KomOunnpoBanHoe 3aHsTHE
Tema 8.5 bokoBas u | ComepikaHue yueOHOTo MaTepuana
TIOJTHAST noBepxHOCTE | [Tnomanps 60k0BOW M MOJTHOW MOBEPXHOCTU MPU3MBI, TUPAMUIBI 2
IPU3MBI, TUPAMUIBI KomOunupoBanHoe 3aHATHE
Tema 8.6 Cummerpus B | CozpepikaHue yueOHOTO MaTepuaa
xkybe, mapamurenenunene, | CHMMETpUsl  OTHOCHTENIBHO  TOYKH, MNpPsMOH, Iwiockoct. Cummerpust B KyOe, )
npu3Me, Tupamue napajuiesienunesie, Npu3mMe, nupamMmue
KomMOuHmpoBanHoe 3aHsATHE
Tema 8.7 IIpumeps! | IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE Co/lepKaHue (Colep:KaHne MPUKJIATHOT0 MOXYJINA) 6
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CUMMETpHUH B ipodeccuu

CummeTpus B IPUPOJIE, APXUTEKTYpPE, TEXHHUKE, B ObITY

HpaKTI/ILIeCKOC 3aHATUC

Tema 8.8 IlpaBuiibHbIE
MHOTOTPaHHHKH, 1754
CBOMCTBA

Conepkanue y4eOHOro MaTepHraia

ITonsatue IMPaBUJIBHOI'O MHOT'OI'PaHHUKA. CBoiicTBa IMPpaBUJIbHBIX MHOTOI'PAaHHUKOB

HpaKTI/ILIeCKOC 3aHATUC

Tema 8.9 [umuuap, ero
cocrapmsitorue. CeueHue
LUIMHApA

Coneprxkanue ydeOHOro Marepuasia

Hununaap u ero sneMenTsl. CeueHue IMHApa (MapajuieibHOe OCHOBAaHUIO U ocH). Pa3BepTka
HUAJTUHIPA

KOM6I/IHI/IpOBaHHOG 3aHATHUC

Tema 8.10 Konyc, ero
cocrapisitorue. CeueHue
KOHYCa

HpO(l)eCCI/IOHaJIbHO-OpI/IeHTI/IPOBaHHOC COICPKAHUEC (couepmaﬂne MPUKJIAAHOTO MOI[yJ'IH)

Konyc u ero snementsl. CeueHue KoHyca (IapajielibHOe OCHOBAHUIO U MPOXOSIIEe Yepes
BEpILMHY), KOHHYecKue ceueHus. PazBepTka koHyca

KomOunupoBanHoe 3aHsTHe

Tema 8.11 VYceueHHBIN
KOHYC. Ceuenue
YCEUEHHOT'0 KOHYca

Copep:xaHne yueOHOTo MaTepuana

Yceuennslil konyc. Ero oOpa3syromas u Beicota. CeueHrne ycedeHHOro KOHyca

KOM6I/IHI/IpOBaHH06 3aHATHC

Tema 8.12 Ilap u cdepa,
UX CEYCHHS

Coneprxanne y4eOHOro MaTtepuasia

Hlap u cepa. BzanmHoe pacnonoxenue cepsl u miockocTi. CedeHue mapa, cepsl

KOM6I/IHI/IpOBaHH06 3aHATHC

Tema 8.13 Iloustue 00
00peMe Tena. OTHOIIEHHE
00BEMOB TTOTO0OHEBIX TENI

Coneprxkanne yaeOHOro Marepuasia

[Tonatue 06 obbeme Tema. OObeM Kyba M TpsSMOYrosibHOro mapajuienenumnena. Oovem
npu3Mbl ¥ uiIuHApa. OTHOLIEHHME OO0BEMOB MOJOOHBIX Tell. [ eoMeTpHUYecKuil CMBICI
orpenenuTens 3-ro nopsika

KomOunnpoBanHoe 3aHsTHE

Tema 8.14 OObeMbl H
IJIOMAAN  TTOBEPXHOCTEN
Tel

Copep:xanne yueOHOTo MaTepuana

O6bemMbl mupamuabl 1 KoHyca. O0bem mapa. [Tnonaau nosepxHocrelt Ten

KomOunnpoBanHoe 3aHsaTHe

Tema 8.15

KomMOnnanmu
MHOTOTPAaHHUKOB H  TeN
BpaIleHus

Copep:xanne yueOHOro MaTepuana

KomOunanmm reoMmeTpruieckux Tei

IIpakTrueckoe 3aHsATHE
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Tema 8.16 Copepxanne yaeOHOro MaTepuana
['eomeTpuueckue Hcnonb3oBaHne KOMOMHAUMHA  MHOTOTPAHHUKOB W Tel  BpalleHUS B  IPaKTHUKO- ’
KOMOMHAILIMM HA IPAKTUKE | OPUCHTHPOBAHHBIX 3a1a4ax
[IpakTuueckoe 3anaTue
Tema 8.17 Copepxanue yaeOHOro MaTepuana
Pemenue 3aga4. | OOBEMBI U TUIOIAAH MOBEPXHOCTH MHOTOTPAHHUKOB M TEJI BPAIICHHS 2
Mmuororpannuku u  Tena | KonrpoiabHas padora
BpallleHus
Pa3nen 9. [lepBooOpa3nasi QyHKIMHU, ee IPUMEHEHHE 14
Tema 9.1 IlepooOpasnas | Conepikanue yaeOHOTO MaTepraia
GbyHKIHH. IIpaBuna | 3amaya O BOCCTAHOBIIGHMM 3aKOHA [BWIKEHHS TIO0 W3BECTHOM cKopocTH. [loHsiTue
HaXO0X/IEHUs uHTerpupoBanus. O3HAKOMJICHHE C TOHSATHEM HHTETpajia M IMEepBOOOPa3sHON it (QyHKIUH
epBOOOPA3HBIX y=f(x). Pemienue 3amau Ha CBSI3b MEPBOOOPA3HOW U €€ MPOU3BOAHOM, BBIYUCICHUE 2
nepBooOpazHoM i naHHOW QyHkuuu. Tabmuua ¢GopMyi JUIsl HaX0XKJIEHUS MEpBOOOPA3HBIX.
M3yueHue mpaBusa BEIYMCIEHUS IEpBOOOpa3HON
KomMOuHnpoBanHoe 3aHsTHE
Tema 9.2 [Tnomans | Conepxanue yueOHOro Marepuasa
KPHUBOJIMHEWHOU 3ajaud, MPUBOIINE K TOHSTHIO OMPENEICHHOTO WHTErpajia — O BBIYHCICHUM TUIONIAJN OK 1. OK 2
Tpaneuuu. @opmyna | KpUBOIMHEHHONW Tpameuuu, O mepemelieHuyd Touku. [loHsATHe ompenenéHHOro WHTerpana. 2 OK 3’ OK 4’
Herotona — JleitOnuna I'eomeTrpuueckuii n pusnueckuii cMbIci ompeneraeHHoro uHrerpana. @opmyna HeroToHa— OK 5’ OK 6,
JleitOHuma O’K 7 ’
KombOunnpoBanHoe 3aHstue K 3.2
Tema 9.3 Coneprxanne y4eOHOT0o MaTeprasa '
Heonpenenennsiii u | [loHsTHE HEONPEEIEHHOTO NHTErpajia 2
ONpENIENEHHBIN UHTErpabl | KoMOMHHPOBaHHOE 3aHSTHE
Tema 9.4 TIlonstue 00 | ComepikaHue yueOHOTo MaTepuana
ONpeENIEHHOM HHTerpaie | 'eomeTpruueckuii CMbICI ONpeAeIeHHOr0 HHTerpata 2
Kak wiomany | KoMOMHUpOBaHHOE 3aHATHE
KPUBOJIMHEHHOM Tpanenuu
Tema 9.5 IIpogeccnoHaTbHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (Colep:KaHNe MPHUKJIATHOI0 MOAYJIsI)
OnpeneneHHbll  HMHTErpan | ['eoMeTpUYecKHii CMBICI onpeziesieHHoro narerpaia. @opmyna Herotona - JleOHua. 4

B )KM3HHU

Pemenue 3aa4 Ha MNMPUMCHCHUC HHTCrpaja I BbIYUCICHUA (I)I/I3I/I‘-IGCKI/IX BCJIMYHUH H
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mIomanei

HpaKTI/ILIeCKOC 3aHATUC

Tema 9.6 Perrenne 3amau.

Conepkanue y4eOHOro MaTepuaia

[TepBooOpaznas (ynkuuu, | [lepBoobpasnas byukuuu. [IpaBuna HaxoxaeHUs mepBooOpa3HbiX. Ee mpuMeHeHme 2
ee IpUMEHEHUe KonTponbnas pabora
Pa3nea 10. Crenenu u kopHu. CteneHnass pyHKuus 12
Tema 10.1 Crenennas | Conep:kanue yueOHOro MaTepuana
(ynxuus, ee cBoiicTBa [ToHsiTHE KOPHS N-0M CTENEHU U3 IEUCTBUTEIBHOrO ynciaa. OyHkuun y = ’{& HUX CBOWCTBA U P
rpaduku. CBOMCTBAa KOPHS N-0i CTENEHU
KoMOuHMpoBaHHOE 3aHATHE
Tema 10.2 Copep:xanue yueOHOro MaTepuana
[IpeobpaszoBanue ITpeoOpa3oBanne UPPaITMOHATBHBIX BBIPAKEHHUH 2
BLIPAKEHUHM C KOpHAMM N- | KoMOMHUPOBAHHOE 3aHATHE
Ol cTeneHu
Tema 10.3  CsoiictBa | ComepkaHue yueOHOro MaTepuana OK 1, OK 2,
CTENEHU C palMOoHaNbHBIM | [ToHsATHE cTeneHu ¢ THO0BIM pallioHATBHBIM TToKa3zareneM. CTeneHHble QYHKITMH, X CBOWCTBA ’ OK 3, OK 4,
u JIEHCTBUTENLHBIM | U TpaduKu OK 5, 0K 7
MOKa3aTeNsIMU KomMOuHnpoBaHHoe 3aHsTHE
Tema 10.4  Pemenue | Conepxanue yueOHOro Marepuasia
WPPALMOHATEHBIX PaBHOCHIIBHOCTD HMppalMOHAIBHBIX YPAaBHEHUII W HEPAaBEHCTB. METOIbl HUX pEIICHHUS. 4
YPaBHEHMI U HEPABEHCTB | PemeHne nppannoHaIbHBIX YpaBHEHUH M HEPABEHCTB
KomOuHupoBaHHOE 3aHATHE
Tema 10.5 Crenenn wu | Comepikanue y4eOHOro Marepuasia
KOPHH. Crenennas | Onpenenenue crerneHHoi GyHkuuu. Mcmons3oBanue ee CBOWCTB NPU PELICHUW YpaBHEHUH U ’
byHKIIUS HEPABEHCTB
KonTponpnas pabota
Pa3nea 11. Iloka3zaTenbHas GyHKIUSA 16
Tema 11.1 Conepxanue yueOHOro MaTepuasa OK 1, OK 2,
ITokaszarenpHas GyHKuus, | CTeneHb ¢ MPOM3BOJILHBIM JIEHCTBHTENBLHBIM MOKa3zaTeaeM. OmpejeneHue MoKa3aTeabHOM 4 OK 3, OK 4,
ee CBOMCTBa ¢byHKIMHU, ee cBoicTBa M rpaduK. 3HAKOMCTBO C MPHUMEHEHUEM I[0Ka3aTelbHOW (PYHKIIMH. OK 5, 0K 7

Penienue nokaszaresnbHBIX YpaBHEHUH (PYHKIIMOHAIBHO-TPaUIECKUM METOIOM
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KoMOuHmpoBanHoe 3aHATHE

Tema 11.2
MOKAa3aTEIbHBIX

Pemrenne

Copep:xanue yueOGHOro MaTepuana

PemeHne moka3aTenbHBIX YpPAaBHEHUMH METOJOM YypaBHMBAHUsA II0Ka3aTeled, METOIO0M

YPaBHCHMI U HEPABEHCTB | BBEIICHHWSI HOBOM  TEPEMECHHOW, (QYHKIMOHAIBHO-TpadUYecKuM MeEToJIoM. PemieHue 6
I10Ka3aTEIbHbIX HEPABEHCTB
[IpakTuueckoe 3aHaTue
Tema 11.3 Cucremsl | Conepkanue yueOHOTO MaTepuaia
MOKa3aTeJbHbIX Pemenue cucrem nokasaTelbHbIX ypaBHEHUN 4
YpaBHEHUN KombunnpoBanHoe 3anstue
Tema 11.4 Pemienne 3anau. | Conepkanue ydeOHOro Marepuasia
IToka3zarenpHas GyHKUUs | PemmeHne mOKa3aTeIbHBIX YPAaBHCHHH METOJOM YpaBHHBAHHUS [OKa3aTeliecli W METOI0M ’
BBEJICHUSI HOBOM ITEPEMEHHO. PenieHne nokasaTebHbIX HEPABEHCTB
KonTponbnas pabota
Paznea 12. Jlorapudmsbi. Jorapupmuueckasi pyHkuus 24
Tema 12.1 Jlorapudwm | Conepkanne ydeOHOro Marepuasia
yucina. Jlecarnuneiii ¥ | Jlorapudwm uncna. JlecATUUHBIN 1 HATypalbHbBIN JIOTapuMBbI, YHCIIO € 2
HATypaJbHBIA JTorapu(pMel, | KoMGMHUPOBAHHOE 3aHATHE
YHCIIO €
Tema  12.2  CsoiictBa | ConepkaHue ydeOHOro Marepuasia
norapudmoB.  Omnepanusa | Cpoiicta jorapudmon. Onepariust JorapuGpMUPOBAHHSI. 4
J0rapu(pMUpPOBAHUS KomOnHupoBaHHOE 3aHITHE OK 1, OK 2,
Tema 12.3 Copep:xanne yueOHOT0 MaTepuana OK 3, OK 4,
Jlorapudmmueckas Jlorapudmmueckas GyHKIUS U ee CBONCTBA 4 OK 5,0K 7
¢byHK1UMs, ee CBOHCTBA KomMbOunnpoBanHoe 3aHsTre 1K 3.2
Tema 12.4  Pemenue | Conep:kanue yueOHOro Marepuasia
JorapupMUUECKUX [Tonsitue norapudmuyeckoro ypaBHeHus. Omepanusi MNOTEHIUPOBAaHUS. TpH OCHOBHBIX
YPaBHEHUU U HEPABEHCTB | METOJa pEIIEHUs JorapuMUUYECKUX YpaBHEHH: (YHKIIMOHAIBHO-TpadUuecKuid, MeTO. 6
MTOTEHIIMPOBAHUS, METOJT BBEICHHS HOBOM nepeMeHHoi. JlorapudmMuyeckre HepaBeHCTBa
KomOuHupoBaHHOE 3aHATHE
Tema 12.5  Cucremnl | Conepkanue y4eOHOro Matepuasia ’
JOTapuPMHUECKUX AJNTOPUTM pelIeHHs] CUCTEMBl ypaBHEHUH. PaBHOCHIBHOCTD JIorapu()MUYECKUX YPAaBHEHUN U
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ypaBHEHU U

HEPABEHCTB

KombunnpoBanHoe 3ansrue

Tema 12.6 Jlorapudmsl B
HPUPOJIE U TEXHUKE

HpO(l)eCCI/IOHaJILHO-OpI/IeHTI/IPOBaHHOP, CoICpPKaHuEe (couepmanne MPUKJIAAHOTO MOI[y.TIH)

[Ipumenenue norapudma. Jlorapudmuueckas cnupans B npupone. Ee matemaruueckue

CBOMCTBA 4
[IpakTrueckoe 3aHsTHE
Tema 12.7 Pemenue 3anau. | Conepkanue yueOHOro mMaTepuana
Jlorapugmel. Jlorapudmmueckas Gpynkius. Pemenne npocreiimmx gorapuMUIecKiX ypaBHEHUH 2
Jlorapudpmuueckas KontponbHas pabota
byHKIHSA
Pa3nen 13. DiieMeHTHI KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BEPOATHOCTEH 24
Tema 13.1 OcHoBubie | Conep:kanue yueOHOTo MaTepuana
HOHATHSL KOMOMHATOpUKU | [lepecTaHOBKH, pa3MeIlCHHs, COUCTAHUSL. 4
KoMOuHMpoBaHHOE 3aHsTHE.
Tema 13.2  CobGsitue, | Conepkanue yueOHOTO MaTepuana
BEPOSATHOCTD coObIThsA. | COBMECTHBIE M HECOBMECTHBIE COOBITHS. TEOpeMbl O BEPOSITHOCTH CYMMBI COOBITHH.
Cnoxenne M yMHOXEHME | YCIOBHAas BEPOSTHOCTh. 3aBHCHUMBIE M HE3aBHCHUMBIE COOBITHS. TeopeMbl O BEPOSTHOCTH 4
BEPOSITHOCTEN MIPOM3BEIEHUS COOBITHH.
KomM0OuHnpoBaHHoe 3aHsTHE OK 1. OK 2
Tema 13.3 Bepostaocts B | [IpodeccuoHaIbHO-OPHEHTHPOBAHHOE co/lep:KaHue (cofep:KaHHe NPUKJIATHOI0 MO1YJIsA) OK 3’ OK 4’
PO eCCHOHATBHBIX OtHocuTeNnbHAs YacToTa COOBITHS, CBOMCTBO ee ycroWumBocTH. (CTaTuCTUYECKOE 4 OK 5’ OK 7’
3a1a4ax orpeJiesieHue BepoaTHOCTH. OlleHKa BEPOSITHOCTH COOBITHS HK’ 39
[IpakTHueckoe 3aHsTHE
Tema 13.4 Juckpernas | CopepikaHue yueOHOTo MaTepuana
ciy4yainHas Benn4uHa, | Bunpl ciydaiiHeix BenuuuH. OnpeneneHue IUCKPETHOW CIIy4ailHOM BEJIMYMHBL. 3aKOH 4
3aKOH €€ paclpeneIeHus pacnpeeseHuss AMCKPETHOM cilydyalilHOM Benn4MHbI. Ee unciaoBble XapaKTepUCTHKHI
KomOuHupoBaHHOE 3aHATHE
Tema 13.5 3amaun | Coaeprkanre yaeOHOTO MaTepraia
MaTeMaTHYECKON Bapunanuonnsiii pan. Iloauron vacror u ructorpamMMa. CTaTUCTHYECKHE XapaKTEPUCTHKU ’
CTaTUCTUKH psiza HaOII01aeMbIX JaHHBIX

KoMOuHMpoBaHHOE 3aHATHE
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Tema 13.6

HpO(l)eCCI/IOHaJILHO-OpI/IeHTI/IPOBaHHOP, CoICpPKaHuEe (couepmanne MPUKJIAAHOTO MOI[y.TIH)

CocraBnenne TabIUIl U

[lepBuunas o00paboTka CTaTUCTUYECKUX JaHHBIX. ['paduyeckoe HX MpencTaBICHHE.

Jyarpamm Ha IIpaKkTHKe HaxoxxaeHne cpeiHuX XapaKTepUCTHK, HA0II0JaeMbIX JaHHBIX 4
[IpakTuyeckoe 3aHATHE
Tema 13.7 Pemenue 3anau. | Conepikanue yaeOHOTO MaTepuana
DNEMEHTHI OnemeHTsl KOMOMHAaTOpUKU. COOBITHE, BEPOSTHOCTH COOBITHS. CIOXKEHHE W yMHOXKEHHE
KOMOMHaTOPHKH, BEPOSITHOCTEH 2
CTaTUCTUKHU u TCOPHUU KQHTpojH,Ha;[ pa60Ta
BEPOSATHOCTEN
Pa3nen 14. YpaBHeHHs 1 HepaBeHCTBA 24
Tema 14.1 Copep:xanue yueOHOro MaTepuana
PaBHOCWIIBHOCTB PaBHOCunbHOCT  ypaBHeHMM u  HepaBeHCTB. OrmpeneneHus. OCHOBHBIE — TEOpPEMBI
YPAaBHCHMH M HEPAaBEHCTB. | paBHOCWIBHBIX IIepexo/ax B YpaBHEHUSAX M HepaBeHCTBax. OOIIuMe METonbl pelieHus
OOmpe MeTobl peIeHnsT | ypaBHEHHI: MEpeXoj OT paBeHCTBAa (DYHKIMH K PaBEHCTBY apryMEHTOB JUIi MOHOTOHHBIX 4
GyHKUIMHA, METOJ] pa3loKEHUs Ha MHOXKUTENIM, METOJ BBEJCHHMS HOBOM NEpeMEeHHOI,
(YHKIIMOHATIbHO-TpaUUeCKul METOJ
KomOuHupoBaHHOE 3aHsTHE
Tema 14.2 T'paduueckuii | Conepkanue yueOHOro MaTepuana
METOJ pemenus | OOmue MeTOJbl pEIHICHHs HEepaBEHCTB: NEepexoa OT CpaBHEHHs 3HA4eHUH QYHKIUM K OK 1, OK 2,
YpaBHEHUI, HEPABEHCTB CPaBHEHHIO 3HAUYEHUH AapryMEeHTOB J[UII MOHOTOHHBIX (DYHKIMH, METOJ] HHTEpBaJOB, > OK 3, OK 4,
¢byHKUMOHATBHO-Tpaguueckuii Meron. ['paduueckuit MeTon pelleHHs ypaBHEHUH W OK 5, OK 6,
HEPABEHCTB OK7
KomOuHupoBaHHOE 3aHATHE [IK 3.2
Tema 14.3 VYpasuenus u | CozpeprkaHue yueOHOTO MaTepuana
HEPABEHCTBA C MOIYJIEM Omnpenenenne monyinsa. Packpeitme monyns mo ompeaeneHuro. IIpocrelimme ypaBHeHUS U
HEpaBeHCTBAa ¢ MoAyieM. lIpuMeHeHne paBHOCUIBHBIX MEPEXOJOB B ONPEACICHHBIX THUIAX 4
YpaBHEHU U HEPABEHCTB C MOJYJIEM
KomOuHupoBaHHOE 3aHATHE
Tema 14.4 Coneprxanne y4eOHOT0 MaTepuasa
VYpaBHEeHUs M HEPABEHCTBA | 3HAKOMCTBO ¢ mapamerpoM. [IpocTeiine ypaBHEHHs 1 HEPABEHCTBA C TApaMETPOM 4
C mapamMeTpaMu KomOuHupoBaHHOE 3aHsTHE
Tema 14.5 Cocrasnenue u | IIpodeccuoHaTbHO-OPMEHTHPOBAHHOE colep:KaHue (cofep:KaHHe NPUKJIATHOI0 MOIYJIs) 8
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pelieHue
npoeCCHOHATIBHBIX 3aj]au
C IOMOIIBIO YPAaBHEHUMU

Pemennie TeKCTOBBIX 33729 TPO(HECCHOHATLHOTO COACPKAHS

HpaKTI/ILICCKI/Ie 3aHATUA

Tema 14.6
Pemenue 3a7a4.

Copep:xanue yueOHOro MaTepuana

OOme MeToAbl pelIeHUs YpaBHEHUH. YpaBHEHUS M HEPAaBEHCTBA C MOAYJIEM M C

VYpaBHEHMS U HEPABEHCTBA | apaMeTpaMu 2
[IpakTrueckoe 3aHsTHE

Koncyabranumn 6

IIpome:xxyTounas arrecranusi (JK3aMeH) 6

Bcero: 304
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3. YcaoBus peanu3anum NporpaMmMbl 001eo0pa3oBaTeIbHON JTHCHUILINHBI

3.1. TpeﬁoBaHnﬂ K MUHUMAJIBHOMY MaT€PUAJIBHO-TEXHUIECCKOMY o0ecrnevyeHuIo

Peanusanus mporpaMMbl AUCIUIUTHHBI TPEOYET HATMYUS YI€OHOT0 KaOMHETa MaTEMATHKH.
O6opynoBanue yaeOHOTo KabuHeTa!

— M0CAJ0YHBIC MECTA MO0 KOJIUIECTBY O0YUaAIOIIUXCS;

— pabodee MECTO MPEroIaBaTels;

— KOMIUIEKT y4eOHO-HaTJISAHBIX TTOCOOUIA;

— 3aJaHus Ut KOHTPOJBHBIX padoT;

— npodecCHOHAIILHO OPUEHTUPOBAHHBIC 3a/IaHUS;

— MaTepualibl SK3aMeHa.
TexHuveckue cpeacTBa OOyUCHHUS:

— MEepPCOHAIBHBIN KOMITBIOTEP C JIMIICH3HOHHBIM MPOrPAMMHBIM 00ECIIEYCHUEM.

3.2. UnpopmanmnonHoe odecnieyenune odyuenus. Ilepeyenb pekomeHayeMbIX y4eOHbIX U3IaAHMI,
HNuTepHeT-pecypcoB, A0NOTHUTEIbHOMH JIUTEPATYPhI

OcCHOBHbBIE H31aHUA

1. bammakos, M. U., Matematuka : yueOnuk / M. U. bammakoB. — Mocksa : KuoPyc, 2022. —
394 ¢. — ISBN 978-5-406-09589-8. — URL: https://book.ru/book/943210 (mara oOparmieHus:
26.06.2023). — TekcT : 2JIEKTPOHHBIH.

2. bammakoB, M. U., Maremaruka. Ilpaktukym : yudeOHO-NpakTHueckoe mnocobue / M. U.
bammakos, C. b. Outuna. — Mocksa : KnoPyc, 2023. — 294 ¢. — ISBN 978-5-406-10588-7. — URL:
https://book.ru/book/945228 (nata obparmenus: 26.06.2023). — TekcT : 37EKTPOHHBIN.

3. baxrtuna, E. B., KoMmiekT KOHTpOIbHO-U3MEPUTENBHBIX MAaTEPUAJIOB JIJIsl IPOBEPOUYHBIX paboT
no y4yeOHoi aucuuruinHe "Maremaruka" : MoHorpadus / E. B. baxtuna, M. JI. Kopskuna, H. H.
MynsareeBa, N. U. Kucenesa. — Mocksa : Pycaiinc, 2019. — 77 c. — ISBN 978-5-4365-3744-3. —
URL: https://book.ru/book/934593 (nata obpamenus: 26.06.2023). — TekcT : 31€KTPOHHBIH.

4. TDynusan, b. ., DnemenTs! Bbicuied Marematuku : yueOHoe mocodue / b. 1II. I'ynusn, T'. b.
I'ymustn. — MockBa : KnoPyc, 2023. — 436 c. — ISBN 978-5-406-11415-5. — URL:
https://book.ru/book/949350 (nata ob6pamenus: 26.06.2023). — TeKCT : 2MEKTPOHHBIH.

5. zwba, T. C., Marematuka. [Ipaktukym : yuebnoe mocobue / T. C. [[3t00a. — Mocksa :
Pycaiine, 2023. — 202 c¢. — ISBN 978-5-466-03198-0. — URL: https://book.ru/book/949694 (mara
obpamenusi: 26.06.2023). — TeKCT : 2NEeKTPOHHBIH.

6. Maremaruka: anreOpa M Hadajga MaTeMaTHYEeCKOro aHaiu3a, reoMmerpus. Anrebpa M Hayana
Matemarnueckoro a”anusa. 10-11 xmacc. Anumos IIILA., Kossarun FO.M., Tkauesa M.B. u npyrue. -
M: IIpocsemenue, 2022.

7. Marematuka: anreOpa U Hadajga MaTeMaTHYeCKOro aHaiusa, reomerpus. ['eomerpus. 10-11
knacc. AranacsH JI.C., byry3oB B.®., Kanomues C.b. u apyrue. - M: [IpocBemnienue, 2022.

8. DOiiceiMont, M. M., COopHuk 3anau g noaroroBke k EI'D mo maremaruke (mpoduibHBII
ypoBeHb) : yueOHoe mocodue / M. M. DiiceimonT. — Mocksa : Pycaiinc, 2023. — 316 ¢. — ISBN 978-5-
466-01997-1. — URL: https://book.ru/book/947044 (mata oOpamenus: 26.06.2023). — Tekct :

3JEKTPOHHBIN.
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DJIeKTPOHHbIE U3IAHUS

1. Bceepoccuiickue unTepHer-onummnuaabl. - URL: https://online-olympiad.ru / (mara
obpamenusi: 12.07.2022). - TekcT: 37eKTPOHHBIMH.

2. Enunas xomnekuus muQpoBBIX oOpazoBarenbHBIX pecypcoB. - URL: http://school-
collection.edu.ru (mara obpamenus: 08.07.2022). - TekcT: 2IEKTPOHHBI.

3. Nudopmanmonnas cucrema «EAMHOE OKHO JIOCTyma K OOpa3oBaTelbHBIM pecypcamy». -
URL: http://window.edu.ru/ (nata oopamenus: 02.07.2022). - TekcT: 31eKTpOHHBIH.

4. Hayunast osnexktponnas Oubmuoreka (H3B). - URL: http://www.elibrary.ru (marta
obpamienust: 12.07.2022). - TekcT: 37eKTPOHHBIH.

5. OTkpeiThiil KOMUTeHK. Matematuka. - URL: https://mathematics.ru / (mata oOpaiieHus:
08.06.2022). - TeKcT: 3IEKTPOHHBIMH.

6. [ToBTopum Mmatemaruky. - URL: http://www.mathteachers.narod.ru / (mata oGpamieHus:
12.07.2022). - TeKCT: 37EKTPOHHBIMU.

7. CnpaBo4YHUK o MaTeMaTHUKe s IIIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (gmara oOpamenus: 12.07.2022). -  Tekcrt:
3IIEKTPOHHBIM.

8. Cpennsis marematudeckas uHTepHeT Imkona. - URL: http://www.bymath.net/ (mata
obpamenus: 12.07.2022). - TekcT: 3JeKTPOHHBIH.

0. Oenepanbublii optan «Poccuiickoe obpazoBanue». - URL: http://www.edu.ru/ (mata
obpamienust: 02.07.2022). - TekcT: 3JeKTPOHHBIH.

10. @OenepanbHblii  LeHTp  UHGOPMaMOHHO-0Opa3oBaTenbHbIX  pecypcoB. -  URL:

http://fcior.edu.ru / (nara obpamenus: 01.07.2022). - TekcT: 3J1eKTPOHHBII
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4. KoHTPOJIb ¥ OlleHKA Pe3yJIbTATOB OCBOEHUS Y4eOHO JUCIHUILTHHBI

I'ATIOY CO «bIIT», peanusyromiee MOATOTOBKY IO IporpaMme y4eOHOH JAMCITUIUIMHBI,
o0ecreyrBaeT OPraHu3aIuIo ¥ MPOBEICHHE TEKYIEr0 KOHTPOJISI 3HAHUN M IIPOMEKYTOUHYIO aTTECTAIHIO
oOyuatomuxcs. [lopsimok u coiep)kaHue TEKYIIEro KOHTPOJs M TMPOMEXKYTOYHOM aTTecTaluu
pernamentupyercsi «llomoxxennem o ¢dopmax, NEPUOTUYHOCTH M TOPAJKE TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH U IPOMEXKYTOUHOM aTTecTtanuu odydaromuxcs no nporpammam CIIO» borganoBuuckoro
MIOJINTEXHUKYMA.

Texymuit KOHTPOJIb 3HAHUH (yCIIeBaeMOCTH) MPOBOAUTCS IpernojaBaTesieM Ha JII000M U3 BHJIOB
y4eOHBIX 3aHATUN. POPMBI TEKYLIET0 KOHTPOJS BHIOMPAIOTCS MPETOAaBATENIEM UCXOAS U3 CHEIUPHUKH
y4eOHOW JUCIMILTUHBI U MHAUBUIYaJTIbHBIX OCOOCHHOCTEH 00y4aroImuxcsl.

®opMoii IPOMEKYTOYHOM aTTECTALUH M0 Y4eOHOW IMCHMIUIMHE siBIseTcs MU depeHIpOBaHHbINA
3a4yeT, KOTOPBIN MPOBOAUTCS MOcie 00y4eHHUs M0 Y4eOHOM TUCIUILIMHE.

s arrectaruu obydaromuxcs co3garoTcs GoHabl oreHoYHbIX cpenactB (POC), mo3Bosomue
OLICHUTh PE3yJbTaThl OCBOCHUS NUCUMIUIMHBL. (DOHIbI OLEHOYHBIX CPEICTB Il IPOMEKYTOUHOU
aTTectanuu pazpadarsiBarotrcs u yreepxaatorca [AIIOY CO «bIIT» camocTosTensHO.

OOC BkIIOYAIOT B cebds Menarorudyeckue  KOHTPOJIbHO-U3MEPUTENbHbIE  MaTepHabl,
IIpelHa3HAYEHHbIE [UIsl  OINpPEAEJCHUS COOTBETCTBUS (WJIM HECOOTBETCTBUS) HWHIAUBUAYAIbHBIX
00pa3oBaTeNbHbIX JOCTH)KEHHUI OCHOBHBIM MOKA3aTeNsIM Pe3yIbTaTOB MOATOTOBKH.

WrtoroBass ouneHKa pe3ylbTaTOB OCBOEHUS JUCUUIUIMHBI ONpENENAeTCs Kak CpeaHee
apudmeTnyeckoe BCEX OIEHOK WHAMBUAYAIbHBIX OO0pa30BaTENbHBIX JOCTI)KEHUH, MOIYyUYEHHBIX
o0yJaromuMcsi B XOA€ TEKYIIEro KOHTPOJS M TPOMEXKYTOYHOW arTecTaluu. MTOroBbIE OLEHKH
BBICTABJISIIOTCS 1IEJIBIMUA YUCJIAMHU B COOTBETCTBHUHM C IPAaBUJIAMH MATEMATHUYECKOTO OKPYTJICHHUS.

OneHka 3HaHMM, YMEHUH U KOMIIETEHIMM IO pe3yibTaTaM TEKYIIEro KOHTPOJId W
MIPOMEKYTOUYHOM aTTECTAlMU IPOU3BOAUTCS B COOTBETCTBUM C YHUBEPCAIbHOM IIKAIOM:

IIpouent KauecTBeHHas1 OlleHKA HHAUBUIYAJIBHBIX
pe3yJIbTATHBHOCTH 00pa3oBaTeJbHBIX JOCTHKEHH
(MpaBUJIBLHBIX N

0TBETOB) 0asa (oTMeTKa) BepOaIbLHBIA aHAJIOT
90 + 100 5 OTJINYHO

80 + 89 4 XOpOouIo

70 +79 3 YIOBJIETBOPUTEIHHO
menee 70 2 HE yJIOBJIETBOPUTEIBHO

KonTpoib # oOmeHKa pe3ylbTaTOB OCBOCHUs  0OIIE0Opa3oBaTENbHON  TUCIMITIMHBI
pacKpbIBalOTCA 4epe3 JUCHMIIMHAPHBIE pEe3yJbTaThl, HalpaBlieHHble Ha (OpMHpOBaHHE OOIIMX U
poeCCHOHATTFHBIX KOMIIETEHITUH 0 pa3/iesaM U TeMaM CO/Iep)KaHusl ya4eOHOT0 MaTepHara.

Oo6masi/npodeccuoHanbHast Pa3znen/Tema Tun oueHoYHbIX
KOMIIETEHIHS MepONpUsITUS

OK 01. Beibupats criocoOb1 P1,Temal.1,1.2,1.3 M-o/c',1.4,1.5,1.6 TectupoBanue
penieHus 3aiay P2, Temsr 2.1,2.2,2.3,2.4,2.51-0/c,2.6 | YcTHBI ompoc
npo¢ecCuoHATBHON P 3, Temnt 3.1, 3.2, 3.3 I1-o/c, 3.4 Marematuueckuit
nesTenbHOCTH npuMenutensHo | P 4, Temsnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | IUKTaHT

K Pa3IMYHBIM KOHTEKCTaM I1-o0/c, 4.8,4.9,4.10,4.11 NuauBunyanbHas
[1K.3.2 Pa3pabarbiBaTh PS5, Temnt 5.1, 5.2 CaMOCTOATENIbHAS
TEXHOJIOTHYECKYIO P 6, Temr1 6.1,6.2,6.3,6.4,6.5,6.6,6.7 paborta

1
Ipogheccuonanvroe-opueHmuposanrHoe cooepiicanie
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JOKYMEHTAIUIO JJIs
IpoBeIeHus paboT 1Mo
MOHTa)y, PEMOHTY U
TEXHUYECKOH HKCILTyaTalluu

I1-o/c, 6.8, 6.9, 6.10 [1-o/c, 6.11
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 I1-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16,7.17

[IpencraBnenue
pe3yabTaToB
HPaKTHYECKUX padoT
3aimuTa TBOPUYECKUX

MPOMBIIIIEHHOTO P 8, Temsr 8.1, 8.2, 8.3, 8.4,8.5,8.6 pabor
obopynoBanus B cootBeTrcTBUU | P9, Temsr 9.1,9.2,9.3,9.4,9.5 3amura
¢ TpeOOBaHUSAMH TEXHUUYECKHUX P 10, Temsr 10.1,10.2, 10.3,10.4 WH]IUBUYyAJIbHBIX
periaMeHToB P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4, MIPOEKTOB

11.5, 11.6 IT-o/c, 11.7 KoHTtpoibHas pabota

P12, Temn 12.1,12.2, 12.3,12.4 Brimonnenue

P 13, Temsr 13.1,13.2,13.3,13.4, 13.5 9K3aMEHaIIMOHHBIX

IT-o/c, 13.6 3aJaHui

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5

I1-o/c, 14.6
OK 02. Ucnonp3oBars P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 TecTupoBanue
COBPEMEHHBIE CPE/ICTBA P2, Temnr 2.1,2.2,2.3,2.4,2.51-0/c, 2.6 | YcTHBII ompoc
IOMCKa, aHaJIu3a U P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4 MareMaTH4ecKui
unTepnperanuu napopmanuu, | P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | OUKTaHT
1 “H()OpPMAIMOHHBIC I1-o/c, 4.8, 4.9, 4.10, 4.11 NunuBunyanbHas
TEXHOJIOTHH JJIS BBIIOIHCHUS PS5, Tempr 5.1, 5.2 CaMOCTOSTCIbHAS
3a/1a4 mpoeccHoHaIbHOM P 6, Temrl 6.1,6.2,6.3,6.4,6.5,6.6,6.7 pabora
IEeITEILHOCTH IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 [Ipencrasnenue
I1K.3.2 Pa3zpabaTbiBaTh P7 Teme 7.1,72,7.3,74,7.5,7.6,7.7 pe3ynbTaTOB
TEXHOJIOTHYECKYIO I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, MPAKTHIECKHUX padoT

JOKYMEHTAIUIO ISt

7.13,7.14,7.15,7.16,7.17

BaI_HI/ITa TBOPUYCCKUX

MpoBeACHUS PadOT 1O P 8, Temnl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabort
MOHTaXy, PEMOHTY U P9, Temr1 9.1,9.2,9.3,9.4,9.5 3amura
TEXHUYECKOW KCIUTyaTaluu P 10, Temsr 10.1, 10.2, 10.3, 10.4 VHIUBUYAJIBHBIX
IIPOMBIIUIEHHOT O P11, Temsr 11.1, 11.2, 11.3 IT-0o/c, 11.4, IIPOEKTOB
oOopynoBanus B coorBerctBun | 11.5,11.6 I1-o/c, 11.7 KonTponbnas padora
¢ TpeOOBaHUSAMU TEXHUYECKUX P12, Temn 12.1,12.2,12.3,12.4 Brinmonnenue
perIaMeHTOB P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 IK3aMeHaIIMOHHBIX

I1-o/c, 13.6 3aJaHui

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5

IT-o/c, 14.6
OK 03. IlnanupoBats u P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6 TectupoBanue
pean30BbIBaTh COOCTBEHHOE P2, Temsr 2.1,2.2,2.3,2.4,2.51-0/c,2.6 | YcTHBIH ompoc
npo¢eCCuOHAIBHOE U P 3, Temn! 3.1, 3.2, 3.3 I1-0/c, 3.4 MareMaTH4eCcKUi
JINYHOCTHOE Pa3BUTHE, P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | OUKTaHT
MPEIIPUHUMATETBCKYIO II-o0/c, 4.8, 4.9, 4.10, 4.11 NuauBunyanbHas
JICATEIILHOCTh B P5, Tempr 5.1, 5.2 CaMOCTOSITEIbHAS
npodeccruonanbHoil chepe, P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 paborta
HCIIOJIb30BaTh 3HAHUS 10 IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 [IpencraBnenue
(hMHAHCOBOW TPAMOTHOCTH B P7 Temm1 7.1,72,73,74,7.5,7.6,7.7 pe3yJIbTaToOB

PA3JIMYIHBIX ) XKU3HCHHBIX
CUTyalusiIx

I1-0/¢,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, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temsr 11.1,11.2, 11.3 T1-0/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

MPAKTHYECKUX PadoT
3anmra TBOPYECKHUX
pabot

3amura
WHINBUIYaJIbHBIX
MIPOEKTOB
KonTponpHas pabota
Brmonaenne
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P 13, Temsr 13.1,13.2,13.3,13.4, 13.5 9K3aMEHAIIMOHHBIX
IT-o/c, 13.6 3aJaHui
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
I1-o/c, 14.6
OK 04. DddexTruBHO P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 TecTupoBanue
B3aHUMOJICHCTBOBATh U P2, Temsr 2.1,2.2,2.3,2.4,2.51-0/c, 2.6 | YcTHBII ompoc
paboTaTh B KOJUICKTHBE U P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 MareMaTH4ecKui
KOMaHJIe P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 47 | OUKTaHT
I1-0/c, 4.8, 4.9, 4.10, 4.11 NunuBunyanbHas
P5, Tempr 5.1, 5.2 CaMOCTOSTCIbHAS
P 6, Temr1 6.1,6.2,6.3,6.4,6.5,6.6,6.7 paborta
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 [IpencraBnenue
P7 Teme1 7.1,72,7.3,74,7.5,7.6,7.7 pe3yJIbTaToOB

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

IPAKTUYECKUX padoT
3amuTa TBOPUECKUX

P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabort

P9, Temr1 9.1,9.2,9.3,9.4,9.5 3ammra

P 10, Temsr 10.1,10.2, 10.3, 104 VHIUBUYAJIbHBIX

P11, Temsr 11.1,11.2,11.3 IT-0/c, 11.4, MPOEKTOB

11.5,11.6 IT-o/c, 11.7 KonTponbHas padora

P12, Temsr 12.1,12.2,12.3,12.4 Brmonnenue

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 IK3aMEHAIIMOHHBIX

II-o/c, 13.6 3aJaHUN

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5

I1-o/c, 14.6
OK 05. OcyiecTBasiTh P1,Temal.1,1.2,1.311-0/c, 1.4,1.5,1.6 TectupoBanue
YCTHYIO U IUCbMEHHYIO P2, Temn1 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 | YcTHBIH ornpoc
KOMMYHUKAIHIO Ha P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 MareMaTu4ecKui
rOCYJTapCTBEHHOM SI3bIKE P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | OUKTaHT
Poccuiickoit denepanyu ¢ I1I-o/c, 4.8,4.9, 4.10,4.11 NuauBunyanbHas
y4eTOM 0COOEHHOCTEH PS5, Temnt 5.1, 5.2 CaMOCTOATENbHAS
COIMAIBHOTO U KYJbTYPHOTO P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6 paborta
KOHTEKCTa P2, Tems: 2.1,2.2,2.3,2.4,2.51-0/c, 2.6 | IlpencraBnenue

P 3, Temn! 3.1, 3.2, 3.3 I1-0/c, 3.4 pe3yabTaToOB

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

P5, Temrr 5.1, 5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7,Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7
I1-0/¢,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, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1,10.2, 10.3, 104

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

P12, Temsr 12.1,12.2,12.3,12.4

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

P 14, Temnr 14.1, 14.2, 14.3, 144, 14.5
IT-o/c, 14.6P 9, Tems1 9.1, 9.2, 9.3,

MPAKTHYECKUX padoT
3aiuTa TBOPUYECKUX
pabor

3amuTa
WHIWBUIYaIbHBIX
MIPOEKTOB
KonTtponpHas pabora
Brimonnenue
9K3aMEHAIIMOHHBIX
3aJaHuN
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9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104

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

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

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

OK 06. ITposBasaTh
rpak1aHCKO-MMATPUOTHYECKYIO
MO3ULHUIO, IEMOHCTPUPOBAThH
OCO3HAHHOE TTOBEJICHHE Ha
OCHOBE TPaJULIMOHHBIX
00111eYEeIOBEYECKUX
IIEHHOCTEH, B TOM YHCIIE C
y4€TOM rapMOHU3ALUN
ME)KHAIIMOHAIBHBIX U
MEXKPEJUTHO3HBIX OTHOIIECHUM,
MPUMEHSATh CTaHAAPThI

P1,Temal.1,1.2,1.311-0/c, 1.4,1.5,1.6
P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/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 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16,7.17

P 8, Temnr 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
I1-o/c, 14.6

TectupoBanue
VYcrHblii onpoc
MareMaTU4eCKui
JUKTaHT
NuauBunyanbHas
CaMOCTOSITEIbHAS
pabora
IIpencraBnenne
pe3yJIbTaToOB
MPaKTUYECKUX PadoT
3aiuTa TBOPUYECKUX

AHTUKOPPYIIIUOHHOTO pabor
IIOBEJICHUS 3amura
WHIUBUIYaJIbHBIX
MIPOEKTOB
KontponpHas padora
Bremonuenue
9K3aMCHALIMOHHBIX
3aJaHuN
OK 07. CopeiicTBOBaTh P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6 TectupoBanue
COXPAHEHUIO OKPYKAIOIIEH P2, Tems1 2.1,2.2,2.3,2.4,2.5T1-0/c, 2.6 | YcTHBII orpoc
Cpelbl, pecypcocOepekeHHIo, P 3, Temnt 3.1, 3.2, 3.3 I1-0/c, 3.4 MaremaTnueckui
MIPUMEHSATH 3HAHUS 00 P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | OTUKTaHT
U3MEHEHHMHU KJIMMaTa, IT-o/c, 4.8, 4.9, 4.10, 4.11 NunuBunyanbHas
MIPUHLIMIIBI OEPEKITUBOTO PS5, Temsr 5.1, 5.2 CaMOCTOATENIbHAS
MIPOU3BOJICTBA, dPPEKTUBHO P 6, Temrr 6.1, 6.2, 6.3,6.4, 6.5, 6.6,6.7 paboTta
JIECTBOBAThH B UpPE3BbIYANHBIX II-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11 [IpencraBnenue
CUTYaLUIX P7,Temr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 pe3yJIbTaTOB

I1-0/¢,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, Temrr 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, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
I1-o/c, 13.6

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

PAKTUYECKUX padoT
3amura TBOPYECKUX
pabort

3ammura
WHIMBUTYaTbHBIX
MIPOEKTOB
KonTpomabnas pabora
Brimonnenue
9K3aMEHAIMOHHBIX
3aJaHuM
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