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Paccmotpeno na 3acenanuun LIK
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npotokoJ Ne 10 ot «30»mas 2024 r.

[Ipencenarensb / /Slpynuna O.A./
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denepanbHOro rocyJapcTBEHHOr0 00pa30BaTEILHOTO CTaHAapTa CpeIHero 0011ero oopa3oBaHus,
YTBEP)KJICHHOTO TpruKa3zoM MuHucrepcta oopazoBanust v Hayku PD ot 17 mast 2012 1. Ne 413.
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¢unuan [MI'YIIC)
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1. OBILASI XAPAKTEPUCTHKA PABOYEM ITPOTPAMMBI
YYEBHOM JUCLUATJINHBI
00/1.11 MATEMATHKA

1.1. Mecto McUMIVIMHBI B CTPYKTYpe  OCHOBHOH  Npo¢eccHOHAJIbLHOM
o0pa3oBaTe/IbHOM NPOTrPaAMMBbI

Oo6meobpazoBarenbras muctuminHa OOJ[.11 MaremaTtuka sBisieTcsi 00s3aTeIbHOM
94acThI0 001e00pa30BaTeIFHOTO MUKIa 00pa3oBaTeNbHON MporpaMmel B cooTBeTcTBUU DPI'OC
CIIO 1o cienmansHOcTH 13.02.07 DnekrpocHabxkeHHE.

1.2. e 1 mIaHUpPYeMBble Pe3yJbTaThl 0CBOCHHS THCIIUIIIHHbI

1.2.1. Heab aucuunauHbl

Conepxanne mporpammbl ob1ieoOpazoBatenbHor nuctumiuabl OO/J.11 Maremaruka
HaIpaBJIEeHO Ha JOCTIKEHHE PE3yIbTAaTOB €€ M3YUEeHHs B COOTBETCTBUM C TpeboBanusimu OI'OC
COO c yugetom npodeccuonanpuoit HanpasieHHoctu GI'OC CIIO.

1.2.2. Ilnanupyemblie pe3yJabTaThbl 0CBOEHHUs 0011e00pa30BaTe/IbHON TUCHUILUINHBI B
coorBeTcTBUHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHue TUCIUILIMHA UMeeT npu popmupoBanuu u pa3sutuu OK u IIK: OK 01.,
OK 02., OK 03., OK 04., OK 05., OK 06., OK 07., T1K 2.1.



O01mume KOMNEeTEHIIMHA

IInanupyemble pe3yJbTaThl 00y4YeHHs

Oomme

JAucuunjanHapHbie

OK 01 Bribupath crioco0sr
pelieHus 3a1a4y

o eCCHOHATIBHOM AeITENEHOCTH
MPUMEHUTENHEHO

K Pa3IMYHBIM KOHTEKCTaM

B wacTtu TpymoBoro BoCIiuTaHUsL:

- TOTOBHOCTH K TPYIY, OCO3HAHHE IIEHHOCTH MacTepCTBa,
TPYAOIItO0HE;

- TOTOBHOCTH K aKTHBHOH J€ATEIHLHOCTH TEXHOJIOINMYECKON 1
COIMaJIbHOW HaIpaBJIEHHOCTH, CIIOCOOHOCTh WHHUIIUMPOBATb,
IUIAHUPOBaTh W CAMOCTOSITEIBHO  BBINONHSITH — TaKylo
JIeATENLHOCTB;

- HWHTEpEC K pasnuuHbiM chepam mpodeccuoHaTBHON
JIeATENTLHOCTH,

OBJ'IalleHI/Ie yHI/IBCpcaJ'IBHBIMI/I y‘{e6HI)IMI/I IIO3HABATCIIbHBIMHU
NEWCTBUSIMU:

a) 0a30BbIe JOTMUECKHE ICHCTBUSL:

- CaMOCTOSTENbHO (OPMYJIUPOBAaTh M aKTyaJIU3UPOBATh
npobiieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHaBJ'II/IBaTB CyIJ_ICCTBCHHbIﬁ TMpU3HAaK WJIN OCHOBaHUWS JJIs1
CpaBHEHUs, Kiaccu(UKauu U 0000IICHHS;

- ONIpeneNsATh LENU JesTeNbHOCTH, 3aaBaTh Mapamerpbl U
KPUTEPHHU UX JIOCTHKCHUS,

- BBUSBIATH 3aKOHOMEPHOCTH ¥  TPOTHBOpEYUs B
paccMaTpUBacMBbIX SBICHUAX;

- BHOCUTb KOPPEKTMBBI B JEATEIbHOCTb, OLICHUBATH
COOTBETCTBHE pe3yJIbTaTOB LEJNsAM, OLEHUBAaTh PHCKU
MIOCJIEICTBUH ESITENbHOCTH;

- pa3BUBaTh KpPEaTUBHOE MBIIUICHUE IIPU  PEIICHUU

JKU3HEHHBIX IPOOIIeM

0) 6a30BbIe HCCIIEIOBATENLCKUE JCHCTBYS:

- BIAJeTh HABBIKAMU  y4eOHO-UCCIICOBATEIBbCKOW H
MIPOEKTHOM JeITebHOCTH, HAaBBIKAMH Pa3pelieH s IpodIeM;
- BBISIBIIATE MIPUYHUHHO- CIIEICTBEHHBIC CBSI3U u
aKTYaJM3UPOBATh 3a71a4y, BBIIBUTATH TUIIOTE3Y €€ PEIICHHUS,
HaXOJWTh  APTyMEHTBl  JJIsl  JOKa3aTelIbCTBA  CBOUX
YTBEpPKICHNUH, 33/]aBaTh IAPAMETPbl U KPUTEPUH PEIICHUS;

- QHANM3MPOBATh IMONYYCHHBIE B XOJE PELICHUs 3a7a4u
pe3yNbTaThl, KPUTUYECKH OLEHUBATh WX JOCTOBEPHOCTH,
MIPOTHO3UPOBATH M3MEHEHHE B HOBBIX YCIIOBHUSIX;

-- yMeTh TMEPEHOCHTh 3HAHHWS B [IO3HABATEIBHYIO U
MPAKTHICCKYIO 00JIACTH KU3HESATCTbHOCTH;

-BJIaIETh METOaMH JI0Ka3aTeNbCTB, AJITOPUTMAMU PELICHUs 3a/1ay; YMEHUE
(hopMyIHpPOBATh OMPENCICHUS, AKCHOMBI M TEOPEMBI, IPUMCHATH WX,
MIPOBOANTH JJOKa3aTeNbHBIE PACCYXACHUS B XOJIE pelIeHUs 3aja4;

- YMETh OINCPUPOBATHh MOHATHAMU: CTCIICHb YHCNA, JIorapuM YHCIIa; YMEHUE
BBHITIONTHATh BBIUMCIICHHE 3HAYCHHA UM MPeoOpa3oBaHUs BHIPAKECHHHA CO
CTCTICHSAMH W Jiorapudmamu, mnpeoOpa3oBaHus JIPOOHO-PANMOHATBHBIX

BBIpaXKeHUl;
- yYMeThb ONEpHpOoBaTh TOHATHUSAMHU: palMOHANbHBIE, HPPALMOHANbHEIE,
MOKa3aTelbHbIe, CTENEHHbIe, JIorapu(MUYEcKHe, TPUTIOHOMETPUUYECKHUE

YpaBHCHUS 1 HEPABCHCTBA, UX CUCTEMBI;

- yMeThb ONepHpOBaTh MOHATHUSAMH: (YHKIHWS, HENnpepbiBHAasS (QYHKINS,
NPOW3BOJHAS, TEPBOOOpa3Has, ONpeNeNIeHHbI HHTErpall; YMeTh HaXOIHUTh
IMPONU3BOJHBIC DJICMCHTAPHBIX q)yl—IK]_[Hﬁ, HCIIOJIb3Ysl CIIPAaBOYHBIC MaTEpUAJIbI;
HUCCIICA0BAaTh B HpOCTeﬁHIPIX Cliydasax (byHKI_lI/II/I Ha MOHOTOHHOCTbH, HAXOJHUTb
HauOONbIINE W HAaWUMEHbIIME 3HA4YeHUs (QYHKLUHA; CTPOUTh rpaduKu
MHOIOWICHOB C HCHONIb30BAHUEM alIapaTa MaTeMaTHYeCKOro aHaju3a;
NPUMEHATH NPOU3BOJHYIO INpPU PELICHWM 3aJad Ha JABIDKCHHE; pellaTh
IPaKTUKO-OPHEHTUPOBAHHBIE 3aJayd Ha HauOONbLIME W HAauMEHbLINE
3HAYCHUs, Ha HAXOXKJEHHE ITyTH, CKOPOCTH U YCKOPEHHUS;

- YMeTb OIlepHpOBATh MOHATUSAMU: palMOHaJbHAs (QyHKIMS, IMOKa3aTelbHAS
byHKIWHS, CTeTIeHHAsI byHKIHS, norapupMuyecKas byHKIWs,
TpUrOHOMeTpH4eckne (yHKIMH, oOpaTHble (YHKIMH; yMEHHE CTPOUTh
rpadyKi M3y4eHHBIX (YHKUUH, WUCIOIB30BaTh Tpaduku Ipu H3Y4ECHHUH
IPOLIECCOB W 3aBHCHMOCTEH, NPH pPEIICHWH 33Ja4 M3 OPYTHX Y4eOHBIX
IPEIMETOB U 33/1a4 U3 PeaNIbHON KHU3HH; BEIPaXKaTh (POpMYIaMH 3aBHCHMOCTH
MEXIy BeTHYHHAMU;

- YMETb pelaTh TeKCTOBBIE 3aJa4l Pa3HbIX THIIOB (B TOM YHCIIE Ha TPOLICHTHI,
JONTK ¥ YacCTH, Ha JBIDKEHHE, paboTy, CTOMMOCTh TOBAapOB M YCIYT, HAJIOTH,
3aa4ll W3 OOJACTH YIpaBlieHWS IUYHBIMA W CEeMEHHBIMH (pUHAHCAMHK);
COCTaBIISITh BBIPAXKEHHS, YPAaBHEHHUS, HEPABEHCTBA M MX CHCTEMBI 10 YCIIOBUIO
3aJja4H, UCCIICNOBATh IIOJTYYSeHHOE PEIICHHE U OLIEHUBATh IIPaBIOII0J00HOCTh
Pe3yIBTaTOB;

- yYMeThb ONEpUpOBATh MOHATHAMH: CpelHee apudMeTHdecKoe, MequaHa,
HanOonblllee W HaWMEHbIIee 3HAUCHUs, pa3Max, JHUCIICPCHs, CTaHIApTHOE
OTKIIOHEHHE YHCIOBOr0 HaOopa; yMeThb U3BIEKaTh, HHTEPIPETHPOBATH
HHPOPMAINIO, TIPEACTABICHHYI0 B TaONHMIaxX, HA AWarpaMMax, rpadukax,
OTPaKAFOLIYIO CBOICTBa pPeEalbHBIX MPOLECCOB M SIBICHUIA; NPEICTABIAThH
MHGPOPMALIMIO C TOMOIIBIO TAOJNHUIL M JUATPaMM; HCCIIEIOBATh CTATHCTUYCCKHE




- YMEThb WHTETPUPOBaTh 3HAHMA U3 PA3HBIX INPEIMETHBIX
obJiacreit;

- BBIBMraThb HOBBIE MWJEH, IpenIaraTb OpPUTHHAJIBHBIE
TIOJXO/BI U PEIIECHNS;

U CIIOCOOHOCTh WX KCIOJNB30BaHUS B IIO3HABATEIBHOH H
COLMAJIEHOW MPaKTHKe

JIAHHBIC, B TOM YHCIIE C MPUMEHEHHEM IpauuecKux METOJOB U ANEKTPOHHBIX
CpEJCTB;

- YyMETh OMEPHPOBAThH MOHATHAMHE: CIYYaWHBIH ONBIT M CIy4aiiHOE COOBITHE,
BEPOSITHOCTh CITy4ailHOTO COOBITHS; YMEHHE BBIYHCIATH BEPOSTHOCTH C
UCTIONIb30BAaHUEM TPaUUECKUX METOIOB; MPUMEHATH (HOPMYIIBI CIOXKEHUS U
YMHOXKEHHUSI BEPOATHOCTEH, KOMOWHATOpHbIC (AaKThl W (GOPMYIBI IPU
PEIICHNH 3a/1a4; OLICHHBATH BEPOSTHOCTH PEabHBIX COOBITHIA; 3HAKOMCTBO CO
CITyYailHBIMK BeJTMYAHAMI; YMEHUE MPUBOIUTH MIPUMEPBI POSIBIICHHS 3aKOHA
OOMBIINX YHCEN B MPUPOAHBIX M OOIIECTBEHHBIX SIBICHHSAX;

- yMETh OMEPUPOBATh MOHATUSIMU: TOUKA, MPAMasi, IIOCKOCTh, MPOCTPAHCTRO,
JBYTPAHHBII ~ YTOJN, CKpENIMBAIONIMECS MpsAMbIC, MNapaJUICIbHOCTh U
MNEPHNECHAUKYIAPHOCTD MNPAMBIX U HHOCKOCTeﬁ, yroji Mexay IMpsMbIMH, YIOJI
MEXIy MPSMOM M IIOCKOCTBIO, YTOJN MEXAY IUIOCKOCTSIMH, PACCTOSIHHE OT
TOYKH OO0 IUIOCKOCTH, PACCTOAHHUC MEXKAY IPIMBIMU, PACCTOIHUEC MEXKIAY
MIOCKOCTSIMU; YMEHHE HCIIOIb30BATh TIPH PEIICHHUH 3a/1a4 U3yICHHBIE (PAaKThI
U TCOPEMBI [UIAaHUMCETPHUU; YMEHHE OLECHHUBATh PasMEphbI O6’beKTOB
OKPYIKaIOLIero Mupa;

- YMETh ONEpUpOBaTh MOHATUSAMHU: MHOIOTPaHHUK, CEYCHHE MHOTOIPaHHHKA,
Ky0, apasulenenues, mpu3Ma, mupamua, Gurypa v noBepxXHOCTh BpaILeHHS,
IWIMHAP, KOHYC, Imap, cdepa, cedeHus (GUIypbl BpalleHHs, IIOCKOCTb,
Kacatoasicsi cepsl, IMHIPa, KOHyca, IUIOMalb HOBEPXHOCTH MUPAMUJIBL,
MPU3MBI, KOHYCa, IIIMHAPA, TUIOMaAb chepbl, 00beM Kyda, IpsSMOYyroJibHOro
napajuielenunena, MUpaMuIsl, IPU3MBL, IWIMHIPA, KOHYyca, IIapa; YMEHHE
M300pakaTh MHOTOTPAaHHHUKH U IOBEPXHOCTH BPAILEHHS, UX CEYSHHUS OT PYKH,
C MOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMEHHE
pacmo3HaBaTh CHMMETPUIO B NPOCTPAHCTBE; YMEHHE pAaclO3HaBaTh
HpaBHILHBIC MHOTOTPaHHHKH;

- YMETb ONEpUPOBATh MOHATHAMH: IBIDKEHHE B IPOCTPAHCTBE, MONOOHBIE
¢urypsl B  IPOCTpPAaHCTBE;  HCIOJB30BATH  OTHOLICHHE  IUIONIaJei
MOBEPXHOCTEH 1 00bEMOB MOJOOHBIX (PUTYp TIPH PEIIeHUH 3a/1aY;

- yMeTh BBIYHCIIATH T€OMETPHYECKHE BEIMYMHBI (JUIMHA, YTOJI, IUIOMIANb,
00BeM, IUIONIab IIOBEPXHOCTH), HCIIOIB3YS U3ydeHHbIE (POPMYITBI M METOMBL;
- yYMETh OIEPHPOBATH IMOHATHAMH: HPSMOYrOJbHAs CHCTEMa KOOpIHHAT,
KOOPIMHATHI TOYKH, BEKTOP, KOOPAWHATHI BEKTOPA, CKaJSIPHOE MPOU3BECHHE,
YroJI MEXKTy BEKTOPaMH, CyMMa BEKTOPOB, POU3BEICHNE BEKTOPA HA YHCIIO;
HAaXOIHUTh C IOMOIIBIO M3yYEHHBIX (POPMYN KOOPIMHATHI CEPEANHBI OTpE3Ka,
paccTosHUE MEXKTY IBYMS TOUKaMHU;

- yMeTh BBHIOMpATh MOAXOMAIIUNA M3YYCHHBIA METOA Ui PEIICHHS 3alauw,
pacro3HaBaTh MaTeMaTHdecKkhe (akThl M MaTeMaTHYECKHE MOJCNH B
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NPUPOJHBIX M OOILECTBEHHBIX SIBIEHHSAX, B MCKYCCTBE; YMEHHE NMPUBOAUTH
MpUMEpbl  MAaTeMaTHYEeCKUX  OTKPBITMH  POCCHHCKOM ¥ MHpPOBOH
MaTeMaTHYECKON HAYKH;

- yMEThb ONEpUpPOBaTh IOHATUAMHU: OIpEAETICHHE, AaKCHOMa, Teopema,
CIEACTBHE,  CBOWCTBO, IPHU3HAK,  JIOKAa3aTeIbCTBO,  PAaBHOCHJIbHBIE
(hopMyIHPOBKH;, yMEHHE (OPMYIUPOBATH OOpPAaTHOE M TMPOTHBOIOJIOKHOE
YTBEpXKIICHNE, MPUBOANUTH IPUMEPHI U KOHTPIIPUMEPHI, UCIIOIB30BaTh METO]
MaTeMaTUYeCKOW MHIYKIMH; MPOBOAUTH JOKAa3aTEeNIbHbIE PACCY)KICHUS NpU
pEILIeHUH 3a]a4, OL[EHUBATh JIOTHUYECKYIO MTPAaBUIBHOCTh PACCYXACHUM;

- YMETh ONEPUPOBAThH MOHATUAMU: MHOXKECTBO, IOAMHOXKECTBO, ONEPaLlUH HaJl
MHOXECTBAaMH; YMEHHE HCIIONb30BaTh TEOPETUKO-MHOXKECTBEHHBIH ammapar
JUIS OTIMCAHMA peajbHBIX MPOLIECCOB U SIBIECHUM MPH PelIeHUH 3ajady, B TOM
YHCIIe U3 JPYTUX Y4eOHBIX TPEMETOB;

- YMETh ONEpUPOBATh MOHATHAMU: rpad, cBs3HBIN rpad, nepeBo, UK, rpad
Ha TUIOCKOCTH; YMEHHME 3aJaBaTh M OIHUCHIBATh Tpadbl pPazIHYHBIMU
croco0amu; UCTIONB30BaTh Tpadbl MPU peleHnH 3a]1ad;

- YMeTh CBOOOJTHO ONEPUPOBATH MOHATUSIMHU: COUETaHUE, IEPECTAHOBKA, YHCIIO
COYETAHUI, YUCIO INepecTaHOBOK; OMHOM HBIOTOHA; ymMeHHEe IPUMEHSTbH
KOMOMHATOpHBIE (PaKTHI U PacCY>KACHUS ISl PEIeHUs 3a1ad;

-YMETb OIIEPUPOBATh HOHITUSAMHU: HaTypaIbHOE YUCIIO, LIEI0E YHUCII0, OCTATOK
MO MOJIYJIO0, PAaIOHAJIBHOE YHCIIO, HPPALOHAIBHOE YKCIO0, MHOXKECTBA
HaTypalbHbIX, LEIbIX, PALMOHAIBHBIX, ACHCTBUTENBHBIX YHCET; yMEHHE
UCIIONIB30BaTh MPU3HAKU JENUMOCTH, HAaMMEHbLIMI OOMHMil AenuTens |
HauMeHblllee oOllee KpaTHoe, anropuTM EBkimpa mpu peuieHuu 3ajad;
3HAKOMCTBO C Pa3JIMYHbIMU MO3ULUOHHBIMU CUCTEMaMHU CUHCIICHHUS,;

- YMETh CBOOOJHO OIEPUPOBATH MOHATHAMU: CTEIIEHb C LIEJIBIM I10Ka3aTeNIeM,
KOpPEHb HAaTypaJbHOW CTENEHHU, CTENEHb C palMOHAJIBHBIM I10KA3aTeleM,
CTEIIeHb ¢ ACHCTBUTENBHBIM (BEILIECTBEHHBIM ) ITOKa3aTelneM, JJorapudm qucna,
CHHYC, KOCHHYC M TAHT'€HC IIPOM3BOJILHOTO YHCIIA;

- yMETh  ONEpUpOBAaTh  MOHATHUSAMH:  TOXAECTBO,  TOXKAECTBEHHOE
npeoOpa3oBaHHWE, YpaBHEHHE, HEPaBEHCTBO, CHCTEMa YpaBHEHUH W
HEPAaBEHCTB, PaBHOCWIBHOCTh yPAaBHEHWH, HEPAaBEHCTB M  CHCTEM,
pannoHaIbHEIE, HppanvoHaIbHEIE, MIOKa3aTeIbHBIE, CTETICHHBIE,
norapu(MIYEecKue, TPUTOHOMETPUYECKHE YyPaBHEHHS, HEPAaBEHCTBA U
CHCTEMBI; YMEHHE peIaTh ypaBHEHHS, HEPABEHCTBA W CHCTEMBI C IIOMOIIBIO
pasNMYHBIX TPHEMOB; peIlaTh YpPaBHEHHS, HEPABEHCTBA W CHCTEMBI C
IapaMeTpoM; MPUMEHATh YPaBHEHUS], HEPABEHCTBA, MX CHCTEMBI TSI PEILICHUS
MaTeMaTHYeCKHX 3a7ad W 3a7Jad W3 Pa3IM4HbIX 00JacTel HAYKH M PealbHOM
JKU3HH,




-yMeTh CBOOOJHO OIEPUPOBATH MOHATHAMHU: Tpaduk (yHKIMH, oOpaTHas
¢yHKIWA, KoMmIo3uIMs (QyHKUMH, nuHEeWHas GYHKIMS, KBaJIpaTHYHAs
(yHKIWSA, cTeneHHas QYHKIMS C LEeNBIM MOKa3aTeJIeM, TPUTOHOMETPHYECKHE
(yHKIMK, OOpaTHBIE TPUTOHOMETPUYECKHWE (YHKIWM, IIOKa3aTelbHas W
norapupmideckas: QyHKIMN; YMEHHE CTPOUTD rpadUKH YHKIUH, BHITTOIHAT
npeoOpa3oBaHus TpaduKoB QYHKINH;

YMEHHE HCHONb30BaTh rpaduky (YHKOUH Ui HM3Y4eHUsS TPOLECCOB U
3aBHCHUMOCTEW MpPU PEUICHHH 3a/a4 W3 JPYruX Y4eOHBIX MpEeIMETOB U U3
peaybHOM KU3HH; BBIpaXKaTh (popMylIaMH 3aBUCUMOCTH MEXy BETHUHHAMM;
yMeHHE CBOOOJHO ONEPHPOBATh IOHSATHAMHU: 4YETHOCTh  (DYHKIIMH,
MEePUOIMYHOCTh  (YHKIMH, OrPaHHYEHHOCTh (YHKIMH, MOHOTOHHOCTb
¢yHKkuuM, 3KcTpeMyM (yHKIMH, HauOoiblllee M HauMeHblee 3HA4YeHUS
(hyHKIMM Ha IPOMEKYTKE; YMEHHE IPOBOJIUTH UCCIIEAOBaHNE (DYHKIIUH;
YMEHHE WCIOJIb30BaTh CBOMCTBA M Trpapukud GYHKUME JUIs  pelleHus
ypaBHEHHH, HEpaBeHCTB M 3ajad ¢ IapameTpaMu; H300pakaTb Ha
KOOPAMHATHOM IJIOCKOCTH MHOKECTBA PELIECHUN ypaBHEHUN, HEPABEHCTB U UX
CHCTEM;

- yMeTb CBOOOZHO OMNEpPUPOBAThH MOHATHSAMH: MOCIENOBATEIbHOCTS,
apudmernyeckast Mporpeccus, IreoMeTpudecKas Iporpeccus, OEcCKOHEYHO
yObIBatoIIast reoMeTpuyecKast nporpeccus; yMeHHe 3a7aBaTh
HOCJIEA0BATEIBHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX (GOpMYIT;

- yMETh OIEpPHPOBaTh IOHATUSAMM: HENPEPHIBHOCTh (HYHKIUH, ACHMITOTHI
rpaduka GpyHKIHH, IepBast U BTOpas IPOU3BOIHAs (D YHKIHH, TeOMETPUUECKUIN
U (QU3MYECKHH CMBICT TPOM3BOAHOW, TIepBOOOpa3Has, OMpeaeTIeHHbIN
UHTETpajJ, yMEHHE HaXOOWThb AaCHMITOTHI TIpaduka (YHKIUH; YMEHHE
BBIYHCIISITH POM3BOIHBIE CYMMBI, TPOU3BENCHUS, YACTHOIO M KOMIIO3HIINU
(yHKIMIA, HAXOIUTh YpAaBHEHUE KacaTelIbHOM K rpaduKy (yHKIUH;

YMEHHE HCIIONB30BAaTh IPOU3BOAHYIO U HCCIENOBAaHMSA (QYHKLIUH, s
HAaXOK/ICHUS HAWIYUIIEero peieHns B IPUKIAIHBIX, B TOM YUCIIe COLMAIBHO-
9KOHOMHYECKHX M (HM3HYECKHX 3ajayaX, Ui ONpeNeleHHs CKOPOCTH M
YCKOPEHHs1; HAXOAUTB IUIOMAAN U 00beMbl (GHUI'Yp ¢ NMOMOIIBIO MHTErpaja;
NPUBOJHTh NPHMEPHl MaTEMAaTHYECKOTO0 MOJCIHMPOBAHUA C ITOMOIIBIO
T depeHInaTbHBIX ypaBHEHHIA;

- yMeTh ONIEpPHPOBaTh IOHATHSAMHU: KOMIUIEKCHOE YHMCIIO, CONpPSHKCHHBIC
KOMIUICKCHBIC YHCIIa, MOAYIb W apryMEeHT KOMIUIEKCHOTrO umcia, (opma
3aIMCH KOMIUIEKCHBIX 4YHCeN (TeOMETpHYecKas, TPUTOHOMETpHYecKas |
anrebpamyeckas); yMeThb TPOWU3BOAWUTH apUPMETHUYCCKHE MJCHCTBHI C
KOMIUICKCHBIMH ~ YHCIIaMH;  NPUBOAUTH  TNPUMEPHl  HCIIOIB30BaHHS
KOMIIJICKCHBIX YHCE;




- yMeTh CBOOOJHO ONEPHPOBATh MOHATHSIMU: CpelaHee apu(MeTH4ecKoe,
MenuaHa, HauOoJblllee W HaWMEHblIee 3Ha4YeHHs, pa3Max, IHUCIepcus,
CTaHJApTHOE OTKIOHEHUE JUI1 OINKCAaHUSA YHUCIOBBIX JIAHHBIX; YMCHHE
HCCIIE0BaTh CTATUCTHUYECKHUE JAHHBIE, B TOM 4YHUCIE C I[PUMEHCHHUEM
rpadYecKuX METOZOB M AJIEKTPOHHBIX CPEICTB; Tpad)uuecKu HCCIIeA0BaTh
COBMECTHBIE HaOIIOZICHUsI C TIOMOIIBIO JHarpaMM PAacCEUBAaHUS M JIMHEHHOMN
perpeccuu;

- YyMETh HaxOIUTh BEPOSITHOCTH COOBITHH C MCIONB30BaHHUEM TpaduuecKux
METOJI0B; IPUMEHSITH JUTSL PELICHUS 3a/1a4 (POPMYIIbI CIIOKEHHSI 1 YMHOKEHUSI
BEPOSTHOCTEH, (OpMyny TOIHOH BeposTHOCTH, ¢Gopmyny beprymm,
KOMOMHaTOpHbIe (akThl W (OPMYIBI; OLIEHWBATH BEPOSITHOCTH PEabHBIX
COOBITHII; yMEHHE ONepHpOBaTh NOHATHSAMHU: ClydaiiHas BEJUYUHA,
pacnpenesieHue BEPOSITHOCTEM, MaTEMaTUYECKOEe OKUAAHME, NUCHEPCHS U
CTaH/IapTHOE OTKJIOHEHWE CIy4aiHOMH BEeNWYMHbI, PYHKUIUH paclpe/ielieHus U
IUIOTHOCTH PaBHOMEPHOTI0, MIOKa3aTEILHOrO ¥ HOPMaJIbHOTO PAaCIpEAEICHUN;
YMEHHME HCIIONIB30BATh CBOMCTBA M3YYEHHBIX PACIPEACICHUN Ul pELICHUS
3a/1a4; 3HAKOMCTBO C TIOHATHSMM: 3aKOH OOJBIIMX YHCEH, METO/BI
BbIOOPOYHBIX MHCCIECJOBAaHUH; yMEHHME MPUBOJUTh HPUMEPHI IPOSBICHUS
3aKOHa OOJNBIIMX YHCEI B IPUPOAHBIX M OOLIECTBEHHBIX SBICHUAX;

- yMeTb CBOOOJHO ONEPHUPOBATh MHOHATHSMU: TOUKA, NpsiMasi, MJIOCKOCTb,
IIPOCTPAHCTBO, OTPE3O0K, JIyd, INIOCKUI YT oJl, ABYIPAHHBINA yrojl, TPEXIPaHHbII
yroi, IepeceKarolluecs, Iapajule]bHble M CKPELIMBAIOIUECS IPSIMBIE,
NapajuleNbHOCTh U MEPIEHANKYIIIPHOCTD MPAMBIX M INIOCKOCTEH, YTOII MEXKIY
IPAMBIMH, YrOJl MEXKAY IPSMON U IUIOCKOCTBIO, YTOJl MEXKIY INIOCKOCTSAMU;
YMEHHE HCIONB30BaTh IPH PEIICHUN 3a]ad M3Y4eHHbIE (aKThl M TEOPEMBI
IUIAHUMETPHH; YMEHUE OLIEHUBATh Pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MUPE;
YMEHHUE OIEPUPOBATh NOHATHAMU: MHOTOTPAHHUK, CEYEHUE MHOIOTPAHHHUKA,
NPaBWIBHBI MHOTOIPaHHMK, NpU3Ma, NMUpaMuzaa, (Gurypa u IOBEPXHOCTbH
BpaIIECHN, IIWIMHADP, KOHYC, map, cdepa, pa3zBepTKa MOBEPXHOCTH, CEUCHUS
KOHyCa M LWIMHJIPA, MapajulelIbHble OCH WM OCHOBAHMIO, CEYECHHUE IIapa,
IUIOCKOCTb, Kacarommasics chepsl, IUINHAPA, KOHyca; yMEHHE CTPOUTh CEUCHNE
MHOTOTPaHHUKA, H300pakaTb MHOTOTPAHHUKH, (QUIYpbl W IIOBEPXHOCTH
BpalllEHHs, UX CEYEHHs, B TOM YHUCIE C IOMOMIBIO DJIEKTPOHHBIX CPEICTB;
YMEHHE TIPUMEHATh CBOWCTBA TEOMETPUYECKHX (HUIYp, CaMOCTOSTEIHEHO
(hopMynHpOBaTh ONpENENCHNs M3YdaeMBbIX (Uryp, BBIIBUTaTh THIIOTE3BI O
CBOICTBaX W TIPU3HAKaX TIE€OMETPHYECKHX (Uryp, OOOCHOBBIBATH WIIH
OIIPOBEPraTh MX; YMEHHE MPOBOINUTH KIACCH(UKAIMIO (PUTYp MO pa3InIHBIM
MPU3HAKaM, BBITIOJHATh HEOOXOMMBIE IOTIOTHUTEIbHBIE TIOCTPOCHNS;




- yMeTh CBOOOZHO OIEPUPOBATH MMOHATHSAMHU: IUIOMAAb (GUTYpH, 00BbeM
(urypsl, BenM4YMHA yIila, PACCTOSHUE OT TOYKH /IO IUIOCKOCTH, PacCTOSHUE
MEXAY TMpPSIMBIMH, PacCTOSHHE MEKAY IUIOCKOCTSIMH, IUIOMIAAb CQepsl,
TUTONIA b TOBEPXHOCTH MUPaMHUIIBI, IPU3MBI, KOHYCa, HWIHHpA, 00beM KyOa,
MPSMOYTOJIFHOTO TTapaJlieNenuIie/1a, MIpaMuabl, TPU3MBIL, IMITHHpA, KOHYCa,
1apa; yMeHHe HaXOJUTh OTHOLIEHHE 00bEMOB MOI00HBIX (HUTYD;

- yMeThb CBOOOZHO ONEPUPOBATh TMOHATHSIMHU: JBWXKEHHE, IapajielbHbINA
MEepeHoCc, CHUMMETPUSI Ha IUIOCKOCTH M B IIPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue Moa00us, TOI00HBIE PUTYPHI; YMEHHE Paclio3HaBaTh PABHBIE
1 Too0HbIe (UTYpHl, B TOM YHUCJIE B NPHPOJE, UCKYCCTBE, apXUTEKTYPE;
YMEHHE  WCIONIb30BaTh  T€OMETPHUYECKHE  OTHOUICHWS,  HaXOIUTh
reoOMEeTpUYECKUEe BEIMYMHBI (JUIMHA, Yroj, IUIOIa/Ab, 00beM) NPH pPelIeHUH
3a/1a4 U3 APYrux y4eOHBIX MPEAMETOB U U3 peasbHON )KU3HH;

- YMETb CBOGO}IHO OIE€pUpPOBaTh TMOHATHAMU: MNPAMOYTOJIbHAasE CHUCTEMaA
KOOpAMHAT, BEKTOp, KOOPJHMHATHI TOYKH, KOOPIMHATHI BEKTOpa, CyMMa
BEKTOPOB, NPOU3BE/ICHHE BEKTOPA Ha YUCIIO, Pa3JIoKEHHE BEKTOpa o 0asucy,
CKaJISIPHOE  IPOM3BEICHHE, BEKTOPHOE TIPOM3BEJCHUE, Yrol — MEeXIy
BEKTOpPaMH; yMEHHE MCIOIb30BaTh BEKTOPHBIH M KOOPIUHATHBIN METOR A
pEIICHUS] TeOMETPUUYECKUX 3aJad M 3aJad JPYTHX Yy4eOHBIX IPEAMETOB;
OlepUpOBaTh MOHATHAMHU: MaTpuua 2x2 u 3x3, ompenenuTeNlb MaTPHLBL,
TeOMETPUYECKUI CMBICI ONIPEACIIUTELS;

- yMeThb MOJENUPOBaTh peajbHBIC CHUTyalldd Ha f3bIKE MAaTEMAaTHKU;
COCTaBIISITh BBIPAXKEHHS, YPaBHEHHS, HEPABEHCTBA M UX CHCTEMBI [0 YCIOBHIO
3aJa4yM, UCCIEeNOBaTh IOCTPOCHHbIE MOJIEIHM C HCIOJNB30BAHHMEM armapaTa
anreOpbl,  MHTEPIPETHPOBATH  MONYYEHHBIH  pe3yabTaT;  CTPOHTH
MaTeMaTHIECKUE MOJENHU C TIOMOIIBIO TEOMETPHIECKUX HOHATHI U BEIUYMH,
pemaTh  CBA3aHHBIE C HUMH [PaKTHYECKHE 3aJa4yd; COCTaBIIATH
BEPOSITHOCTHYIO MOJIEIb M HHTEPIPETHPOBATh IIONYYCHHBIH pe3yibTar;
pelaTh NPHKIaIHBIE 3aa49i CPEACTBAMH MAaTEMAaTHYECKOrO aHAJIH3a, B TOM
YHCIIe COLMATBHO-?KOHOMUYECKOT0 U (PU3NYECKOTO XapaKTepa;

- YMEHHE BBIOMPATh MOAXOIAIIMNA METOX JISA PEIleHUs 3aJadyd; NOHUMaHHEe
3HAYUMOCTH MAaTeMaTHKd B W3YYCHHHM NPHPOAHBIX W  OOLIECTBEHHBIX
NPOLIECCOB M  SBJICHWI; yMEHHE paclo3HaBaTb NPOSBICHHE 3aKOHOB
MaTeMaTHKH B HCKYCCTBE, YMEHHE IPUBOAMTH IPUMEPHl MaTeMaTHYESCKHX
OTKPBITHI POCCUHCKON M1 MUPOBOM MaTeMaTHUECKON HAYKH

OK 02 Hcmonp3oBath
COBpEMEHHBIE CPE/ICTBA ITOUCKA,
aHaJIN3a U UHTEPIIPETALINU
nHPOPMALINH, U

B obnacty 1IeHHOCTH HAy9HOTO TIO3HAHUSL:

-c(hOpMHPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAyKH W OOIIECTBEHHOU
TIPAKTHKH, OCHOBAaHHOTO  HAa  JAWAJIOre  KYIBTYp,

- YMETb OIEpHPOBATh MOHATHAMU: pallHOHAJbHAs (YHKIHMS, TTOKa3aTelbHas
dhyHKTIHAS, CTeTIeHHAast GbyHKTITA, JorapupMUIecKas ¢byHKIHS,
TpUTOHOMETpHUYeCKne (QYHKIUU, oOpaTHBIe (DYHKIINHM, YMEHHE CTPOHTH
rpadukr W3yYCHHBIX (YHKIUH, WCHONH30BATh TPAQUKH TPH HUIYICHHUU
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HuH(pOPMAIUOHHBIE TEXHOIOT UK
JUTSL BBITIOJTHEH WS 3a/1a4
podeCCHOHATHHOMN
JeATETBHOCTH

CHOCO6CTByIOHIeFO OCO3HAaHHIO
NOJIUKYJIBTYPHOM MHUPE;

- COBCPUHICHCTBOBAHUEC SI3BIKOBOM M YMTATEIHCKOM KYJIbTYpPbI
KaK CpCacTBa B3aPIMOI[efICTBPIH MCKAY JJIOABMU WU TTO3HAHUSA

CBOCTO McECTa B

MHUpa;
- OCO3HAHHE LEHHOCTU HAYYHOH NESATEbHOCTH, TOTOBHOCTb
OCYLIECTBIISITh ~ TPOEKTHYI0 M MCCIIEJOBATENBCKYIO

JIeATENbHOCTh HHIHBUIYAILHO U B TPYIIIIE.
OBnajieHre YHUBEPCAIBHBIMU YICOHBIMH TIO3HABATEIBHBIMH
JeUCTBUAMU:

B) paboTa ¢ uH(popMameii:

- BJIaZICTb HAaBbIKaMU TIOJTYUCHUS I/IHq)OpMaLIHH U3 UICTOYHHUKOB
pPa3sHbIX THUIIOB, CaMOCTOATEIBHO OCYHICCTBJIATHL IIOUCK,
aHaJM3, CHCTEMATH3alMI0 M WHTEPIPETali0 MH(pOpMaIN
pa3INYHBIX BUJIOB U (DOPM IIpEACTABIICHUS;

- CO3JaBaTb TEKCTHI B Pa3JIMYHBIX (bopMaTax C YUe€TOM
Ha3Ha4YeHUss WH(OpMAalUK W LIENEeBON ayIUTOPUH, BBIOHpAs
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YAIU3ALUH;

- OLIEHMBATh AOCTOBEPHOCTH, JETHTUMHOCTD HH(OpMAILH, ee
COOTBETCTBHE ITPABOBBIM U MOPAJIBbHO-ITHYECKUM HOpMaM;

- HCNOJB30BAaTh  CpEACTBA  HMH(QOPMALMOHHBIX |
KOMMYHHUKALUOHHBIX TEXHOJIOTHH B PELIEHUH KOTHUTHBHBIX,
KOMMYHUKATUBHBIX M OPraHM3alMOHHBIX  3ajad ¢
coOimoieHneM  TpeOOBaHMA  SPrOHOMHUKH,  TEXHHUKHU
0e30IacHOCTH, THUTHEHBI, pecypcocOepexeHus, MPaBOBBIX H
STHYECKUX HOPM, HOPM UH(DOPMALIMOHHON O€30MaCHOCTH;

- BJIaJIeTh HABBIKAMU PACIIO3HABAHMS U 3aILUTH HHPOPMALIUH,
nH(OpMaMOHHON 0€30IaCHOCTH JIMYHOCTH

MPOLIECCOB M 3aBUCHMOCTEH, NpW pEIIeHWH 3alad W3 APYTUX y4eOHBIX
MPEIMETOB U 3aa4 U3 peaibHOM KHU3HH; BEIpaXKaTh (popMyIamMu 3aBHCUMOCTH
MEXAY BEINYNHAMU;

- yMeTh  OIEpUpOBAaTh  IMOHATHAMHU:
npeoOpa3oBaHKe, YpaBHEHHE,
HEpaBEeHCTB, PaBHOCWILHOCTD

TOXAECTBO,  TOXKJIECTBEHHOE
HEpaBEHCTBO, CHCTEMa YpPaBHEHMH W
YpaBHEHUH, HEPABEHCTB U  CHUCTEM,
paloHaIbHEIE, UppalyoHabHbIe, MOKa3aTeNnbHbIe, CTETIEHHEIE,
norapuMUYecKue, TPUTOHOMETPUYECKUE YypaBHEHHWS, HEpPaBEHCTBA U
CHCTEMBI; yMETh pellaTh ypaBHEHUs, HEPABEHCTBA U CHUCTEMBI C MOMOUIbIO
pa3IMuHBIX TIPUEMOB; peLIaTh YpPAaBHEHHS, HEPABEHCTBA M CHCTEMBI C
napamMeTpoM; IPUMEHATh YPaBHEHHUs, HEPABEHCTBA, X CUCTEMBI AJIsl pELICHUS
MaTeMaTHYeCKHX 3ajiad W 3aJay U3 pa3jIn4HbIX 00JlacTel HayKH M peaslbHOM
KHU3HH;

- yMeThb CBOOOZHO OIEPUPOBATH TOHSATHSIMH: JIBW)KEHHE, MapajuleibHbINA
MEepeHoc, CHMMETpUS Ha IUIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue MoA00us, 10100HbIE PUTYpPBI; YMETh PAaclO3HABATh PaBHBIE
Y TI0/100HBIE (GUTYPBI, B TOM YHCIIE B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE; YMETh
UCIIOJIB30BaTh TE€OMETPUYECKUE OTHOIIEHUS, HAXOAUTb TI'E€OMETPUYECKUE
BENMYMHBI (IJIMHA, yroj, IUIomans, 00beM) IpH PElICHUH 3a1ad U3 APYTHX
y4eOHBIX IPEIMETOB U U3 PeaIbHOM KU3HH

OK 03 IImanaupoBaTh
pearn30BBIBaTH COOCTBEHHOE
npo¢ecCHOHAIBHOE W JINYHOCTHO®
pas3BHTHE, IPEANPUHAMATETBCKYIO
JeSTEeNEHOCTD B
podeccroHaIbHOI chepe,
UCIIONB30BATh 3HAHUS TI0
TIPaBOBOU M (PMHAHCOBOM
TPaMOTHOCTH B Pa3JIMYHBIX
KU3HEHHBIX CHTYalUsIX

B obmacti 1yXxOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:
-- c(hOPMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUSL, 3THYECKOTO

TIOBE/ICHUS;
- CHOCOOHOCTh OIICHMBaTh CHUTYallUl0 M IPUHAMATh
OCO3HaHHBIE DEIICHHS, OpPHUEHTHPYACh HAa  MOpPAIBHO-

HpPaBCTBEHHBIE HOPMBI U IICHHOCTH,

- OCO3HAHHUE JMYHOTO BKJIaJa B IIOCTPOCHHUE yCTOI‘/'I‘II/IBOFO
Oynymero;

- OTBETCTBEHHO€ OTHOMICHHUE K CBOUM POAUTEISIM U (I/IJII/I)
ApyruMm 4ji€HaM CE€MbH, CO3JaHWUI0 CEMBU Ha OCHOBE

- yMeThb OIEpPHPOBaTh IOHATHUSAMH: palUOHAIBHBIEC, HPpPAILMOHAIbHEIE,
NIOKa3aTeJbHble, CTENeHHBIE, JIOTapU(MUYECKUE, TPHUTOHOMETPUYECKHE
YpaBHEHUS 1 HEPABEHCTBA, UX CUCTEMBI;

- YMeTh ONepUpOBaTh MOHATUSIMHU: MHOIOTPAaHHUK, CEYCHHE MHOTIOIPaHHHKA,
Ky0, apasutenenuie]], mpu3Ma, mupamua, GUrypa v oBepxXHOCTh BPAILCHHS,
IWIMHAP, KOHYC, Imap, cdepa, cedeHHs (GUTypbl BpalleHHs, IUIOCKOCTS,
Kacarorasicsi cepsl, MIMHIPA, KOHYCa, MUIOMAb MOBEPXHOCTH ITUPAMUJIBL,
TIPHU3MBI, KOHYyCa, IIIHHAPA, TIOMAIs chephl, 00beM Kyda, IPSIMOYTOIbHOTO
napajuieJenuneaa, MUpaMuIbl, TPU3MBL, IWIMHIPA, KOHYyca, Iapa; YMEHHE
n300pakaTh MHOTOIPAaHHHKH Y IOBEPXHOCTH BPAILCHHS, UX CEUCHHUS OT PYKH,
C TOMOIIBI0 YEPTSKHBIX HHCTPYMEHTOB M DICKTPOHHBIX CPEACTB; YMETh
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OCO3HAHHOTO TMPHUHATHS UEHHOCTEH CeMeWHOM >KH3HU B
COOTBETCTBHH C TPAAUIMIMH HapojoB Poccuw;

OBgiasieHne YHUBEPCAILHBIMH PETYSTUBHBIMH ACHCTBUSIMH:
a) CaMOOPTaHU3aIU:

- CaMOCTOSITENBHO  OCYIIECTBJISATH  IO3HABATENBHYIO
JEATENBHOCTh,  BBUABISATH ~ NPOOJIEMBI,  CTaBUTb |
(dopMynrpoBaTh COOCTBEHHBIE 33/la4d B 00pa30BaTEIbHOU
JIEATENIHOCTH 1 )KU3HEHHBIX CUTYaIIHsX;

- CaMOCTOSITENILHO COCTABJISITH TUIAH PElIeHHs MpOOJIeMbI C
Y4ETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH
U TIPEATIOYTEHHH;

- JaBaTh OLICHKY HOBBIM CUTYaIlUsAM;

CIOCOOCTBOBaTh (HOPMHUPOBAHUIO U MPOSBICHHUIO IIHPOKOI
OpYyAUIIUU B pa3HbIX O6J'IaCT$IX 3HaHHﬁ, IIOCTOAHHO ITOBBIIIATH
CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH ypOBEHb;

0) CaMOKOHTPOJIb:

HCII0JIb30BAaTh MNPUCMBI pe(b.]'[CKCI/II/I JUIs1 OLEHKU CUTyalluu,
BbIOOpa BEPHOT'O PELICHHUS;

- yMeTh OIEHUBATh PUCKH M CBOEBPEMEHHO IPHHUMATh
peLIeHNS IO UX CHIKECHHUIO;

B) 3MOLIMOHAIHHBIH UHTEIJICKT,
c(OpMHUPOBAHHOCTH:

BHYTPEHHEH MOTHBAllU{, BKIIOUYAIOLIEH CTPEMIIEHUE K
JOCTIDKEHHIO IIeJI U YCIIEeXY, ONTUMH3M, WHHIUATUBHOCTB,
YMEHHE IEHNCTBOBATH, HCXOAS U3 CBOUX BO3MOKHOCTEN;

- OMIaTuM, BKJIIOYAIONICH  CIOCOOHOCTh  ITOHUMATh
SMOLIMOHANBHOE COCTOSIHME JPYTUX, YYUTBHIBATH €ro Impu
OCYIIECTBIICHUN KOMMYHUKAIIWY, CIOCOOHOCTD K
COYYBCTBHIO H COIIEPEKUBAHUIO;

- CONWANbHBIX HABHIKOB, BKIIOYAIOIINX CHOCOOHOCTH
BBICTPAMBATh OTHOIIECHUS C APYTHUMH JIOIBMHU, 3a00THTHCA,
MIPOSIBIISITh MHTEPEC U pa3peiiaTh KOHGINKTHI

NIpeAIoJIararo i

pacno3HaBaTb CUMMCTPHUIO B IPOCTPAHCTBE; YMETh paCllO3HABATh ITPABUJIbHBIC
MHOTI'OI'paHHUKH;

- YMCTb OIICPpUPOBATH TMOHATUAMU: TMPAMOYTrojbHasA CUCTEMAa KOOpAWHAT,
KOOpJAWHATBI TOYKU, BEKTOP, KOOPAWHATBEI BEKTOPA, CKAJISIPHOC IMPOU3BEACHNC,
Yroji MexXay BEKTOpaMH, CyMMa BCKTOPOB, IIPOU3BCACHUEC BEKTOpPA Ha YUCIIO;
HaXoJUThb C MIOMOIIBIO U3YYCHHBIX (l)OpMyJ'I KOOpPJAUHATBI CEPCANHBI OTPE3Ka,
pacCTodHNEC MEKAY ABYMs TOYKAMU

OK 04 DddexruBHo
B3aMMOJICHCTBOBATh U paboTaTh B
KOJUIEKTUBE M KOMaHIE

TOTOBHOCTE K CaMOpPa3BUTHIO, CaMOCTOSATEIBHOCTH U
CaMOoOIIpe/IeIICHHIO;

-OBJIaJICHHAE HaBBIKAMU yaeOHO-HCCIIeIOBATENBCKOM,
MPOEKTHOMN U COLMAJIBHOM 1€ TENbHOCTH;

OsBnazenne YHHUBEPCaJIbHBIMHI KOMMYHUKATHBHBIMH
NEWCTBUSIMU:

0) COBMECTHAsI ISTEIFHOCTB!

- YMETh OIEPHUPOBATh MOHATHUSAME: CIyJ9alHBIN ONBIT M CIy4aliHOE COOBITHE,
BEPOATHOCTh CIy4aifHOrO COOBITHS; YMETh BBIYHCIATH BEPOSTHOCTH C
WCIIONb30BaHUEM IpaIECKUX METOOB; IIPUMEHATH (HOPMYIIBI CIOKEHHS U
YMHOXXEHHUS BEpPOSTHOCTEH, KOMOWHATOpHBIE (akThl W (OPMYIBI TpH
peLIeHNH 331a; OLICHUBATh BEPOSITHOCTH PEATIbHBIX COOBITHI; 3HAKOMCTBO CO
CITyJalHBIMH BEJIMYMHAMH; YMEHNE IPUBOJUTH IPUMEPHI IIPOSBICHUS 3aKOHA
OONBIINX YMCEN B MPUPOJHBIX M OOIIECTBEHHBIX SBICHHAX;
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- TIOHUMAaTh U HCIIOJBH30BATh NMPEUMYILIECTBA KOMAHIHOH U
WHIIMBHyaJIbHOH paboThl;

- TpUHMAMATh  LETd  COBMECTHOM  NESITENHbHOCTH,
OpraHM30BHIBATh W KOOPAWHHUPOBATH JIEWCTBHS 110 €€
JOCTH)KEHHIO: COCTaBIISITh IUIAH JACHCTBUH, pacHpenelsTh
POJH C Y4€TOM MHEHHWH YYaCTHHKOB OOCYXIaTh pe3yibTaThl
COBMECTHOH paboThI;

- KOOpIWHHPOBATh W BHIIONHATH pabOTy B YCIOBHSX
peajbHOr o, BUPTYaJILHOTO u KOMOMHHPOBaHHOTO
B3aNMOJICHCTBUS,

- OCYILECTBIISITh TO3UTUBHOE CTPATETMYECKOE MOBE/ICHHE B
Ppa3JInYHbIX CUTyalusXx, MPOSABJIATH TBOPYECCTBO n
BOOOpa)keHHe, ObITh HHUIIMATHBHBIM.

ORasieHHe yHUBEPCAIBHBIMU PETYIATUBHBIMH JEHCTBUSMU:
T) IPUHATHE ce0s U IPYrHUX JIONEH:

- [pUHUMAaTb MOTHBBI U apryMEHTHl JIPYIUX JIOAECH IpHU
aHaJM3e Pe3yJbTaToOB JIEITEbHOCTH;

- IPU3HABATh CBOE NIPABO M NIPABO IPYTUX JIOJel Ha OMUOKY;
- pa3BUBAThH CIOCOOHOCTH IOHMMATh MUP C MO3ULUH APYTOro
yeJoBeKa

- YMETh CBOOOTHO OIIEPUPOBATH MOHATHUSIMU: CTEIICHB C LIENBIM TT0Ka3aTelleM,
KOpEeHb HATypaJbHOW CTEIEeHHW, CTENeHb C palMOHAJILHBIM I10Ka3aTelleM,
CTEIEHb C ACHCTBUTENBHBIM (BEIIECTBEHHBIM ) TOKa3aTeleM, JJIorapudM Jucia,
CHHYC, KOCHHYC M TaHT'€HC MIPOU3BOJILHOTO YHCIIA;

- yMeThb CBOOOJHO ONEpPHPOBATh MOHATHAMH: Tpaduk (QyHKIUH, oOpaTHas
¢yHKIWA, KoMMIO3WIMS (QyHKUMH, nuHEeWHas GYHKOMSA, KBaJIpaTHYHAsS
(yHKIWSA, cTeneHHas QYHKIHS C LEeNbIM M0Ka3aTeJIeM, TPUTOHOMETPUYECKHUE
(yHKIMK, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWM, IIOKa3aTelbHas W
norapupmuyeckast QyHKIUH; YMETh CTPOUTh Ipadyku (QyHKIUI, BBHITIOIHSITH
npeoOpa3oBaHus TpaduKoB QYHKINH;

- YMEThb HCHOJNB30BaTh TpauKy (GYHKIWMH /Il M3YYEHUS TIPOLECCOB U
3aBHCHUMOCTEW MpPU PEUICHHH 3a/a4 W3 JPYruxX Y4eOHBIX MPEIMETOB U U3
peaybHOM KU3HH; BBIPaXaTh (popMylaMH 3aBUCUMOCTH MEX]y BETHUHHAMM;
- cBODO/IHO OTNEPHPOBATh MOHATHSMHU: YETHOCTb (BYHKIHH, MEPUOIUIHOCTH
(yHKIMH, OrpaHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTh (DYHKIIMH, DKCTPEMYM
(yHKIMK, HarOOIbIIee U HaMEHbIIIee 3HaAYCHUsI QYHKIMKA Ha TIPOMEKYTKE;
YMETh MPOBOJIUTH UCCIE0BaHNE (PYHKIINH;

- yMeThb HCHOJIB30BaTh CBOKMCTBA M rpaduky (YHKUMH IJIs perieHus
ypaBHEHMH, HEPaBeHCTB M 3ajad ¢ [apamMeTpaMu; H300pakaTb Ha
KOOPAMHATHOM IIJIOCKOCTH MHOKECTBA PELIEHUN ypaBHEHUM, HEPABEHCTB U UX
CHCTEM

OK 05 OcyiecTBasTh YCTHYIO U
MICbMEHHYI0 KOMMYHHKAIUIO HA
rOCyIapCTBEHHOM SI3BIKE
Poccuiickoit @enepanuu ¢ yaueTom
0cOOEHHOCTE! COLMANbEHOTO H
KYJBbTYPHOT'O KOHTEKCTa

B obmacTu acTeTnuecKoro BOCIIUTAHMUS:

- ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOYAst 3CTETHKY ObITa,
HAyYHOTO M TEXHHYECKOrO TBOPYECTBA, CIOpTa, Tpyda U
00I1IECTBEHHBIX OTHOIIEHUI;

- CIIOCOOHOCTH BOCIPHHHMMATH PA3JIMYHbIE BHIBI HCKYCCTBA,
TpaIUIMK U TBOPYECTBO CBOETO U IPYTUX HAPOIOB, OLTYIIATH
SMOLIMOHAIBHOE BO3EHCTBIE UCKYCCTBA;

- YOeXIEeHHOCTh B 3HAYMMOCTH ISl JIMYHOCTH W OOIIECTBa
OTEYECTBEHHOTO U MHPOBOTO HCKYCCTBA, ATHUYECKUX
KYJIbTYPHBIX TPAIUIHANA 1 HAPOIAHOTO TBOPUECTBA;

- TOTOBHOCTBH K CAMOBBIPAKEHHIO B Pa3HBIX BUIAX HCKYCCTBA,
CTpEMIICHHE TIPOSIBIIATH KA9eCTBAa TBOPUECKOH JTMIHOCTH;
OsBnazenne YHHUBEPCaJTbHBIMHI KOMMyHUKATHBHBIMH
NEWCTBUSIMU:

a) oOmieHue:

- OCYIIECTBJIATE KOMMYHHUKAITMH BO BCEX chpepax Ki3HH;

- yMeThb ONEpUpOBaTh MHOHATHAMHM: CpelHee apudmerHyeckoe, MequaHa,
HauOoNbIllee ¥ HAaWMEHBILEE 3HAYEHMs, pa3Max, IUCIEPCHUsl, CTaHAAPTHOE
OTKJIOHEHHE YHCIOBOIO Habopa; yMEHHE H3BJIEKaTbh, HHTEPIPETHPOBATH
nH(pOpMALHMIO, TPEACTABICHHYI0 B TallMLax, Ha AMarpaMmax, rpadukax,
OTPa’KAIOIIYI0O CBOMCTBA peaJbHBIX IPOLIECCOB U SIBICHUH; IPEICTaBIATh
MH(POPMALIHUIO C TOMOIIBIO TAOJIUI M JUArpaMM; HCCIIEOBATh CTATHCTUYECKHE
JaHHbIE, B TOM YHCIIE C IPUMEHEHHEM Ipa(uueckux METOJOB U SIEKTPOHHBIX
CPECTB;

- YMETb ONEPUPOBATH TOHATHAMU: TOUYKA, IPAMasi, INIOCKOCTh, IPOCTPAHCTBO,
JOBYIPaHHBI  yroy, CKpeIIMBAaIOIIMecs MpsMbIEe, MapajulebHOCTh U
MEPIEHANKYISIPHOCTD MPSAMBIX M IIOCKOCTEH, Yroi MeXAy MpsIMBIMHU, YOI
MEKIY HPSAMOI M IUIOCKOCTBIO, YTOl MEKAY IUIOCKOCTSIMH, PAacCTOSHHE OT
TOYKH JI0 TUIOCKOCTH, PAacCTOSIHHE MEXIy MNPSMBIMH, PACCTOSHUE MEXIY
TUTOCKOCTSIMH;

- YMETh WCIOJIB30BaTh MPH PEIICHUH 3a7ad W3ydeHHbIE (aKThl U TEOPEMBI
TUIAHUMETPHH; YMEHHE OLICHUBATh Pa3Mephl 00bEKTOB OKPY>KAIOIIEro MUpa
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- pacrio3HaBaTb HeBep6aJ'H)HBIe CpeacrTBa O6IJ_I€HI/I$I, IIOHUMAaThb
3HAYCHUC COLMAJIbHBIX 3HAKOB, paCllO3HABATH IMPCAITOCBUIKH
KOH(l)J'II/IKTHLIX CI/ITyaHI/Iﬁ U CMATYaTh KOH(l)J'II/IKTI)I;

- Pa3sBCPHYTO U JIOTUYHO H3JIaraTb CBOIO TOYKY 3pCHUA C
HCIOJIb30BAHUECM SI3BIKOBBLIX CPCIACTB

OK 06 IIposBaATH IpaxkIaHCKO-
MaTPHOTUUECKYIO TO3UIIUIO,
JEMOHCTPHPOBATh OCO3HAHHOE
MIOBE/ICHHE Ha OCHOBE
TPaJULHOHHBIX POCCUHCKHUX
JyXOBHO-HPaBCTBEHHBIX
LEHHOCTEH, B TOM YHCIIE C yYETOM
rapMOHU3AIUU
MEKHALMOHAJIBHBIX U
MEKPEJIUTUO3HBIX OTHOIIECHHH,
IPUMEHSTh CTaHAAPTHI
AQHTUKOPPYIIIMOHHOTO NTOBEJCHUS

- OCO3HaHHE OOYYAIOIIMMHCS POCCHICKOW TI'pa)KIaHCKOU
UJICHTUYHOCTH;

- IIeJCHANpaBJICHHOE pPa3BUTHE BHYTPEHHEW MO3HUIUU
JUYHOCTH Ha OCHOBE JIyXOBHO-HPABCTBEHHBIX ILIEHHOCTEH
HaponoB Poccuiickoit ~ ®enepauuu, HUCTOPUUECKUX U
HallMOHAJIbHO-KYJIBTYPHBIX ~ Tpamuuuii,  (GopMUpOBaHHE
CUCTEMBI 3HAYUMBIX IICHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AQHTUKOPPYNIIMOHHOTO  MHPOBO33PEHHs, IMPABOCO3HAHMS,
9KOJIOTHYECKON KYJABTYPBI, CIIOCOOHOCTH CTaBUTh IEIH U
CTPOUTH )KU3HCHHBIC TIJIAHBI;

B yacTH rpakJJaHCKOrO BOCITUTAHHSI:

- OCO3HaHHE CBOMX KOHCTHTYLIMOHHBIX IPaB U 00s3aHHOCTEH,
yBa)KEHHE 3aKOHA U MPABOIMOPSIKA,;

- TpUHSTHE TpaIUIMOHHBIX HAI[MOHAJIHBIX,
00III€YEeTIOBEYECKUX TYMAHUCTHYECKUX U JEMOKPATUYECKHUX
LICHHOCTEH;

- TOTOBHOCTh NPOTHUBOCTOSTH HICOIOTHU JSKCTPEMHU3MA,

HallMoHanmu3Ma,  KceHo(poOUM,  JUCKPUMHHALUK IO
COLMANBHBIM, ~PEJIUTHO3HBIM, PACOBBIM, HAIMOHAIHHBIM
[pH3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO ACSATEIBHOCTh B HHTEpECax
rpakJJaHCKOro O0IIeCTBa, yIaCTBOBATh B CAMOYIPABJICHHU B
00111€00pa30BaTENBFHON OpPraHU3aluyd M JIETCKO-IOHOIIECKUX
OpraHu3aIysix;

- YMEHHE B3aUMOJICHCTBOBATh C COI[MAJIbHBIMU UHCTUTYTAMU
B COOTBETCTBHU C UX (QYHKIIMAMH U HA3HAUCHUEM;

- TOTOBHOCTb K TyYMAaHUTapHOW M  BOJOHTEPCKOI
JeATENBHOCTH;

MATPHOTHYECKOTO BOCTIUTAHUSL:

- c(OpMHPOBAHHOCTH poccuiickoit rPaKIaHCKOM

HWICHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K CBOEMY HapO#dy,
YyBCTBA OTBETCTBEHHOCTH Iepen PonnHoil, ropaocTu 3a cBoi
Kpail, cBoo PoauHy, CBOM S3BIK M KyJbTYpY, HPOLLIOE U
HACTOsIIIIee MHOTOHAIIMOHAIBHOTO Hapona Poccu;

- YMETh ONEepUPOBATh MOHATUAMU: NPSMOYrojbHAsA CHCTeMa KOOPAUHAT,
KOOPJIMHATHI TOUKHU, BEKTOP, KOOPAUHATHI BEKTOpa, CKAJIIPHOE
MIPOM3BENECHHUE, YTOl MEXIY BEKTOpAMH, CyMMa BEKTOPOB, IIPOU3BEICHHE
BEKTOpa Ha YMCII0; HAXOAUTD C MTOMOLIBIO U3YYEHHBIX (POPMYIT KOOPJHMHATHI
CepeIMHBI OTPE3Ka, PACCTOSHUE MEXAY IBYMS TOUKaMU;

-yMETb BBIOMPATH MOAXOAANINI U3Y4EHHBIH METOA JJIsl pELICHUs 3a1a4H,
pacro3HaBaTh MateMaTHYecKue (hakThl 1 MaTeMaTHYECKUE MOJIETH B
MPUPOJHBIX M OOIIECTBEHHBIX SBJICHUSX, B UCKYCCTBE; yMEHHE IPHUBOIUTH
[IPUMEPBI MATEMAaTUYECKUX OTKPBITUHA POCCUICKON U MUPOBOU
MaTEMaTHYECKON HAYKH.

- YMETh OIEpUPOBATh MOHITHUSMHU: CIy4alHbIH OIBIT U CIy4aliHOe COObITHE,
BEPOSTHOCTh CJY4ailHOrO COOBITHS; YMETh BBIYHCISATH BEPOSTHOCTH C
UCIIOJIb30BaHUEM IpaMIeCKUX METOIOB; IPUMEHATH (POPMYIIBI CIOKEHHUS
YMHOXKEHUsI BEPOSITHOCTEW, KOMOWHAaTOpHble (akThl U (HOPMYIBl TpU
PEIICHNH 33/1a4; OLIEHNBATh BEPOSTHOCTH PEabHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4allHBIMH BEJIMYUHAMHU; YMEHHE IIPUBOJUTD IIPUMEPHI IIPOSBIECHUS 3aKOHA
GONBIINX YMCEN B MPUPOJHBIX U OOLIECTBEHHBIX SIBICHUAX
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- IIECHHOCTHOE OTHOIIEHWE K TOCYJapCTBEHHBIM CHUMBOJAM,
HUCTOPUYECKOMY W MPUPOJHOMY HACIEOUIO, NaMsITHUKaM,
TpaauuusaM HapoaoB Poccun, noctmwkenusim Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;

- ueriHas yOKIEHHOCTh, TOTOBHOCTD K CITYXKCHHUIO U 3aIITUTE
OrteuecTBa, OTBETCTBEHHOCTb 3@ €r0 Cy/AL0Y;

OCBOCHHBIC OOYYAIOUIMMHUCST MEXKIPEIMETHBIC TOHATHI U
VHUBEpCAJIbHBIC ~ yueOHbIC  JCUCTBUS  (PEryIsATUBHBIC,
TO03HABATENIbHBIC, KOMMYHUKATHBHEIC);

- CIIOCOOHOCTh MX HCIONB30BAaHHUS B IT03HABATCIBHOM U
COIIMANbHOM TPaKTHKE, TOTOBHOCTb K CaMOCTOSITEIHHOMY
TUITAHUPOBAHUIO W OCYIIECTBICHHIO Y4E€OHOW NESITENbHOCTH,
OpraHu3alyy y4eOHOro COTPYIHUYECTBA C Me/IaroruueCKUMU
pabOTHUKAMH M CBEPCTHUKAMH, K YYaCTHUIO B IOCTPOCHHH
WHMBUAYaJIBHOM 00pa30oBaTeIbHOM TPASKTOPHH;

- OBJIa/ICHHE HABBIKAMH Y4€OHO-HCCIIEI0BATEIbCKOM,
MIPOEKTHOM M COLIMAIIbHON JE€STEIbHOCTH

OK 07 CogeiicTBoBaTh
COXPaHEHHIO OKPYXKAaIOIIeH
Cpenbl, pecypcocOepekeHHIo,
NPUMEHATH 3HaHUA 00 NU3MEHEHUH
KJIMMaTa, IPHHIIUIIE]
OepekITMBOrO MPOU3BOJICTBA,

3¢ PEKTUBHO EWICTBOBATH B
Ype3BbIYaWHBIX CUTYaLUsIX

- HE IPUHUMATh ACHCTBUS, IIPUHOCAILIUE BPEl OKPYXKaIOLEH
cpere;

- YMeTb IPOTHO3UPOBATH HEOIATONPUATHBIE SKOIOTHYECKUE
HOCIE/ICTBUS MIPEANIPUHIMAEMbIX JEHCTBUH, NpeJoTBpalaTh
UX;

- pacuMpHUTh
HaIpaBJIECHHOCTH;
- pa3pabaThIBaTh IUIaH PELICHUS IPOOJIEMBI C YUETOM aHaIn3a
HMMEIOLINXCSl MaTEpUATIbHBIX U HEMaTepUalIbHBIX PECYPCOB;

- OCYLIECTBJIATH IIEJIECHANpPABICHHBIN IOUCK IIEpeHoca
CPEICTB M CIIOCOOOB IEHCTBUS B IPO(PECCHOHATIBHYIO CPEAY;
- yYMEThb TIEPEHOCHTb 3HAaHUS B II03HABATEIbHYID U
MIPAaKTHYECKYIO 00JIACTH JKU3HENCATENbHOCTH;

- IpeaiaraTe HOBBIE NMPOEKTHI, OIEHHBATH WAEH C IMO3UIMH
HOBU3HBI, ODUTHHAIIBHOCTH, IIPAKTUYECKOH 3HAYNMOCTH;

- JaBaTh OLICHKY HOBBIM CHTYaIlHsIM, BHOCHTh KOPPEKTHBEI B
JIeATEIBHOCTh, OIIEHNBATh COOTBETCTBUE PE3YIIHTATOB IETSIM

OIIBIT JACATCIIBPHOCTH JKOJIOTHYECKOM

- yMeTb ONIEpHUpOBaTh IMOHATHUAMHU: (yHKUMS, HempepbBHAS (QYHKLHA,
NPOM3BOJHASA, NepBOOOpa3Has, ONPEIENEeHHBI HHTErpajl, yMeTb HaXOIWUTb
IPOM3BOIHBIE AIIEMEHTAPHBIX (DYHKLHH, NCHIONIb3Ys CIPaBOYHbIE MaTePHAIIBL;
HCCIIeIOBATh B MPOCTEHIIMX CIydasx (YHKIMM Ha MOHOTOHHOCTb, HAXOOUTb
HauOONbIIMe ¥ HaWUMEHbIIME 3HAa4eHUs (QYHKIUHA; CTPOUTH TpaduKu
MHOTOWICHOB C HCHOJIb30BAHHEM allapaTa MaTeMaTHYeCKOro aHajH3a;
NPUMEHATH TNPOU3BOJHYIO IPU PEIICHWH 3aJad Ha JBIDKEHHE, peIlaTh
IPaKTUKO-OPHEHTUPOBAHHBIE 3aJadyd Ha HauOONbLIME W HauMEHbLINE
3HAUCHUs, Ha HAXOXKJEHHE ITyTH, CKOPOCTH U YCKOPEHHS;

- YMETb ONEpUpOBAaTh MOHATHAME: IBIDKEHHE B IPOCTPAHCTBE, HMONOOHBIE
¢urypsl B  IPOCTpPAaHCTBE;  HCIOJB30BATh  OTHOLICHHE  IUIONIaei
MOBEPXHOCTEH 1 00bEMOB MOJOOHBIX (PUTYp TIPH PEIIeHUH 3a/1aY;

- YMeTh BBIYHCIATH T€OMETPHUYECKHE BEIMYMHBI (JUIMHA, YroJ, IUIOLIAib,
00BeM, TUIOIAb TOBEPXHOCTH), HCIIOTIB3YA N3YdEeHHBIE (JOPMYITBI U METOIBI

[IK 2.1. ITmanupoBathk paboTy
TIPOU3BOICTBEHHOT'O
TIOZIPA3JICIICHHUS 10 TEXHUIECKOMY
00CITY>)KUBAaHHUIO U PEMOHTY

B yactu Tpyq0BOTO BOCIIUTAHMS:

- TOTOBHOCTh K TPY/Y, OCO3HAHHE I[EHHOCTH MACTEPCTBA,
TPYIOIIO0HE;

- TOTOBHOCTh K aKTMBHOM IEATEILHOCTH TEXHOIOTHUECKON U
COIMAIIEHOW HAIPaBJIEHHOCTH, CIIOCOOHOCTh WHHUITMHPOBATH,

- yMeTh BBIOWPATh MOIXOMAIINA HM3yYCHHBIH METON [UIA pEIIeHHs 3aaadu,
pacro3HaBaTh MareMaTmdeckne (akThl W MaTeMaTHYeCKHEe MOIETH B
TIPUPOAHBIX U OOIIECTBEHHBIX SBIICHUSX, B HCKYCCTBE;

- yMeThb MOJCNHPOBATH peajbHBIC CHUTyallMd Ha S3BIKE MAaTEMATHKU;
COCTABJIATH BRIPAKEHHS, YPABHEHIS, HEPABEHCTBA U UX CHCTEMBI IO YCIIOBHIO
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000pyIOBaHUS TIOACTAHIIAN U
DJIEKTPUYECKUX ceTeit

IUIAHUPOBaTh U
JIeSATELHOCTD;

- MHTEpeC K pa3NuuHbIM chepaM NpodecCHOHATHHON
JIeSTETbHOCTH;

- TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHHIO U
caMo00pa30BaHMIO HA TPOTSHKEHUH BCEH JKU3HU.

OgnajieHie YHUBEPCALHBIMKM YIeOHBIMU O3HABATEIbHBIMU
JICHCTBHSIMU:

a) 0a30BbIC JIOTUYECKHUE ICHCTBHS:

- CaMOCTOSTEIbHO (HOPMYIUPOBATE M AKTYaIU3UPOBATH
npo0IeMy, pacCMaTpUBATh €€ BCECTOPOHHE;

- yCTaHaBJ'II/IBaTB CyIJ_[CCTBCHHbIﬁ TMpU3HAaK WKW OCHOBaHUWS JJIs1
CpaBHEHUS, Kiaccu(UKaUU U 0000IICHHS;

- ONpEeneNATh IETU NCITEIbHOCTH, 3a/JaBaTh IapameTpbl U
KPUTEPUH UX TOCTHKEHUS;

- BBIABJIATH 3aKOHOMEPHOCTU n
paccMaTpUBaeMBbIX SIBICHUSX;

CaMOCTOATCIIbHO BBITIOJIHATH

TaKyIo

IPOTUBOpEYUs. B

- BHOCUTb KOPPEKTMBBI B JEATEIbHOCTb, OLICHUBATH
COOTBETCTBHE pe3yJbTaTOB LEJNSAM, OLEHUBAaThb PHCKU
HOCIIE/ICTBUI IEATENbHOCTH;

- pa3BUBaTh KpPEaTUBHOE MBIIUICHUE IIPU  PEIICHUU

JKM3HEHHBIX IIPOOIEM

0) 6a30BbIe HCCIIEIOBATENLCKUE JCHCTBYS:

- BIaJeTh HABBIKAMU  y4eOHO-UCCIIEOBATEIbCKOW H
MIPOEKTHOM JeITeIbHOCTH, HABBIKAMH Pa3pelieHus IpooIeM;
- BBISIBIISTE MIPUYHUHHO- CIIEICTBEHHBIC CBSI3U u
aKTYaJIM3UPOBATh 3a71a4y, BBIIBUTATH TUIIOTE3Y €€ PEIeHHS,
HaXOJWTh  apTyMEHTBl  JJIsl  JOKa3aTeJdbCTBA  CBOUX
YTBEPXKICHNUH, 3a/]aBaTh MApaMETPbl U KPUTEPUH PEIICHHS;

- QHAIM3MPOBATh IMONYYCHHBIE B XOJE PEUICHUs 3a7adu
pe3yNbTaThl, KPUTUYECKH OLICHUBATh HX JOCTOBEPHOCTH,
MIPOTHO3UPOBATH M3MEHEHHE B HOBBIX YCIIOBHUSIX;

- yMeTh TEPEHOCHUTb 3HAaHUS B [I03HABATEIBHYI0 U
MPAKTHYECKYIO 00JIACTH KU3HESITEIbHOCTH;

- yMeTh HMHTETPUPOBATH 3HAHHS M3 PA3HBIX MPEIMETHBIX
obmacreit;

- BBIIBHAraTb HOBBLIE HJIEH,
TOAXOJIbI U PEIICHUSI.

npeajiaratb OpPUTAHAJIBHBIC

3aJlauyy, HUCCIICAOBATb IMOCTPOCHHBIEC MOACIMN C HUCIIOJIB30BAHWEM amIliapaTta
aJ'Il"erLI, HHTCPIPETUPOBATH HOHy‘IeHHLIﬁ PEIYIBTAT, CTpOUTH
MAaTeMaTU4YCeCKUEC MOACIN C IMOMOLIBIO TECOMETPHUICCKUX MOHATHI U BCJINYUH,
peuiaTb CBs3aHHBIC C HHUMHU MPaKTUICCKUEC 3aJa4u; COCTaBJIATHb
BEPOATHOCTHYIO MOJCIIbL W HHTCPIIPETUPOBATH HOHy‘IeHHLIﬁ PEe3yibTaT;
peuiaTth NpUKIIAAHBIC 3aJa4n CPEACTBAMU MATCMATHYCCKOI'O aHalin3a, B TOM
YuCJIC COUHAJIbHO- S9KOHOMHWYECKOI'0 1 (1)14314‘1601(01"0 XapakTepa
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OgunaneHue YHUBEPCATbHBIMU KOMM YHHUKATHBHBIMH
JIEHCTBHUSIMU:

a) oOmIeHue:

- OCYIIECTBJIATH KOMMYHHUKAITUH BO BCEeX chepax >KU3HU;

- pacro3HaBaTh HeBEpPOAIBHBIC CPEICTBA OOIICHHS, IOHUMATh
3HAYCHHE COIMANILHBIX 3HAKOB, PACIO3HABAThH MPEIIOCHLUTKH
KOH(DJIMKTHBIX CUTYAIlMi U CMSATYaTh KOH(IUKTHL,

- BIQJCTh  pa3jiMYHBIMM  CIIOCO0aMHM  OOHICHHUS U
B3aNMOJICHCTBUS;

- aQpTYMEHTHPOBAHHO BECTH JHMAJOr, YMETh CMAr4aTh
KOH(DJIMKTHBIC CUTYAIIUH;

- pa3BEpHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3pEHHS C
HCIIOJIb30BAHUEM A3BIKOBBIX CPEIACTB,

0) cOBMECTHAs ICATEIBLHOCTb:

- IOHUMAaTh W HCIIOJIb30BaTh HpCI/IMyLHeCTBa KOMaH}IHOﬁ u
WHJMBUAYaJIbHON paboThI;

- BEIOMpaTh TEMAaTUKy M METO/bI COBMECTHBIX JEUCTBUH C
Y4EeTOM OOILIMX WHTEPECOB M BO3ZMOXKHOCTEH Ka)K[Oro 4JeHa
KOJIJIEKTHBA;

- IPUHUMATh 1enu COBMECTHOM JIESITENIbHOCTH,
OpPTaHU30BHIBATH M KOOPAMHHMPOBATH JEHCTBUS IO €€
JIOCTHKEHUIO: COCTABJIATH IUIAH JCHUCTBUM, paclpencisaTh
POJHU C Y4E€TOM MHEHUI YYaCTHUKOB, 00CYKIATh PE3yNIbTAThI
COBMECTHOI paboThI;

- OIICHUBATh KaueCTBO CBOETO BKJIAJa U KaKJIOTO yJ4acTHHKA
KOMaH/IbI B OOIIIMiT pe3ysIbTaT 10 pa3pab0oTaHHBIM KPHTEPHSIM;
- IpeIaraTh HOBBIE IIPOEKTHI, OICHWBATh HIEH C MO3UIUU
HOBH3HBI, OPUTUHAIEHOCTH, MPAKTUYECKON 3HAYUMOCTH;

- KOOPAWHUPOBATh W BBIIONHATH paboOTy B  YCIOBHAX
peaybHOr O, BHUPTYaAJIBHOTO u KOMOHWHUPOBAHHOTO
B3aUMOJCHCTBHS,

- OCYIIECTBIIATh IO3UTHBHOE CTPATETHUECKOE MOBEICHUE B
Pa3MUYHBIX ~ CHUTYyallUsX, MpPOSIBISATE  TBOPYECTBO H
BOOOpakeHHe, OBITh HHAIIMATHBHBIM
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2. CTPYKTYPA U COJAEP KAHUE YUEFHON JUCITATLIAHBI

2.1. O0beM JMCHUIIIMHBI M BH/IbI Y4eOHOH padoThI

Bua yueOHoi#i paGoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 308
B T.4.

OcHoOBHOE coep:KaHue 244
B T. 4.

TEOpPETHYECKOE 00yUueHue 220
MPAKTAYECKUE 3aHATUS 24
IIpogdeccnoHaILHO-OPHEHTHPOBAHHOE COepKaHUe (CoAepKaHue 56
NPHUKJIATHOT0 MOAYJIA)

B T. 4.

TeOpeTHYecKoe 00ydyeHne -
MPAKTUYECKHUE 3aHATHS 56
KoncyabTanuu 2
IIpome:kyTouHnas arrectauus B popme nudPepeHuNpPoOBaHHOIO 3aUeTa

(1 cemecTp)

IMpome:kyTouHasi atTecTanusi B popMe 3K3amMeHa (2 cemecTp) 6
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2.2. TeMaTu4eCKHH IJIaH U coaecpikaHuEe TUCHUIIJIUHDBI

HaNMeHOBAHNE PA3IEIOB H TEM Conep:xanue y4eOHOro MatepraJia (OCHOBHOE H IPO(eCcCHOHAIBLHO-OPHEHTHPOBAHHOE), O6bem DopMupyeMble
ﬂaﬁopaTopHMe N MPAKTUYECKHE 3AHATHHA, CAMOCTOATEC/IbHAA paGOTa oﬁyqamumxcsl qacoB KOMIICTCHIINHU
1 2 3 4

Pazjen 1. [loBTOpeHNne Kypca MAaTEMATHKU OCHOBHO# HIKOJIbI 22 OK 01., OK 02.,
Tema 1.1 Lens u 3aaun Copaep:xanne yueOHOro0 MaTepuaia 2 OK 03., OK 04.,
MaTeMaTHUKH TIPU OCBOCHUH Ba3oBbie 3HAHKSA ¥ YMEHHSI [10 MATEMATHKE B TIPO(ECCUOHAIBLHOM M B TIOBCEIHEBHOM JEITENLHOCTU OK 05., OK 06.,
CIIELIMAJIbHOCTHU OK 07.,
Tema 1.2 Yncia u BHIYUCIICHUS. Conep:xanne y4e6HOro Marepuaia 2 IK 2.1.
BBIpa)KeHI/IH u npe06pa3013aHI/IH I[GI\/'ICTBI/IH Haa MOJIOXKUTCIbHBIMHA U OTPUIATCIIbHBIMHA YU CJIaMHU, OOBLIKHOBEHHBIMH U JACCATUYHBIMHN

npoOsivmu. JIefCcTBHS O cTeneHs IMH, (DOPMYIIbI COKPAIIEHHOTO YMH 0K ECHHSI
Tema 1.3. 'eomerpus Ha iockoctd | IlpodeccHoHATBLHO-OPHEHTHPOBAHHOE COEPKAHTE 2

Buner mtockux ¢uryp u ux miomas. [IpakTuko-opueHTHpOBaHHbBIE 3a/1a4H B Kypce T€OMETPHH Ha

MIJIOCKOCTH

B TOM 4HcJie MPAKTHYECKHE 3aHATHS 2

IIpakrrueckoe 3ausatue Ne 1

Pemienne npakTHKO-OpUMEHTHPOBAHHBIX 33/1a4 B Kypce FreOMETPUU Ha MJIOCKOCTH
Tema 1.4 IIponientHbie Boraucinenus | Comep:kaHue Y4eOHOIo MaTepuaia 4

[IpocTele NpoLEHTHI, pa3Hble coco0bl UX BhIUKCIeHHsL. CI0KHBIE TIPOLEHTHI 2

B TOM 4McJle IPAKTHYeCKUe 3aHATHS 2

IIpakrrueckoe 3ausaTue Ne2

[IpoueHTHBIC BEIYUCICHUS
Tema 1.5 YpaBHenus u HepaBeHcTBa | ComepskaHue Y4eOHOTO MaTepHasia 4

Jlunelinble, KBapaTHbIE, APOOHO-TMHEHHBIE YPaBHEHHS M HEPABEHCTBA 2

B TOM 4McJie IPAKTHYeCKUe 3aHsATHS 2

IIpaktuueckoe 3ansatue Ne 3

YpaBHEHUS U HEPABEHCTBA
Tema 1.6 Cuctembl ypaBHEHUH U Conep:xkanue y4e0HOro MaTepuaia 6
HEPABEHCTB Crioco0bl perreHus: cucTeM JTMHEHHBIX ypaBHeHUH. [lorstus: MaTpuma 2x2 u 3x3, onpenenuTenb

marpunbl. Meron I'aycca. CucteMbl HeMMHEHHBIX ypaBHeHUH. CHCTEMBI HEPABEHCTB
Tema 1.7 BXxoaHOM KOHTPOIb Conep:xkanne y4eOHOro MaTepuaia 2

Brruucnenus u npeoOpa3oBaHusl. Y paBHEHUS U HEPaBEHCTBA. | 'eOMeTpHst Ha MIIOCKOCTH.

Kontponbhas pabora Ne 1
Paznea 2 IlpsiMble U IJIOCKOCTH B IPOCTPAHCTBE 18 OK 01., 0K 03.,
Tema 2.1. OCHOBHBIE IOHATHUSA Copaep:xkanne yueOHOT0 MaTepuaia 2 OK 04., OK 07.,
crepeoMeTpun. Pacnionoxxenue [Ipeamer crepeomerpun. OCHOBHBIE MOHATHS (TOYKa, MpsiMas, IUIOCKOCTb, MPOCTPAHCTBO). IK 2.1.

MpAMBIX U IUIOCKOCTEH

OCHOBHBIE aAKCHOMBI CTCPCOMCTPUH. HepeceKarou_u/Iec;{, MapaJuiCJIbHBIC W CKPCHIMBAIOMINCCA
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npsiMble. [Ipu3HaK W CBOWCTBO CKpeIIMBAIOIIUXCS MNPSAMBIX. OCHOBHBIE MPOCTPAHCTBEHHBIC
¢burypsi.

Tema 2.2. ITapamnenbHocTs NpsMblX, | Comepaanue yueGHOT0 MaTepuaia 4
HPSIMOM U INIOCKOCTH, IIJIOCKOCTEN [Tapamnensusle npsimas U miaockoctb. Omnpenenenue. [Ipusnak. CoiicTBa (C JOKa3aTEIbCTBOM).
[Mapamnensusbie wiockoctu. OnpeneneHue. [Ipusnak. CeoiicTBa (¢ qoka3aTeabcTBOM). Terpasap u
ero sieMeHThl. llapamnmenenunen M ero 3neMeHThl. CBOICTBa MPOTHBOIIOMOXKHBIX TpaHed H
JnuaroHanei napamienenunena. [locrpoenue ceuenuid. Penienne 3amay.
Tema 2.3. IleprneH IuKyaIpHOCTD Copaep:xanne yueOHOro MaTepuaia 2
HPSIMBIX, IIPSIMOM U IIJIOCKOCTH, Ilepnennukynspueie npsmsle. IlapamiensHele IpsMble, NEPHEHAUKYJISIPHbIE K IUIOCKOCTH.
IJIOCKOCTEN IIpu3Hak mnepneHAuKyIsIpHOCTH NpsIMOM M IUockocTH. JlokaszarenscTBo. Ilepnenmukynsp u
HakJIoHHas. llepneHauKyisspHble IIIOCKOCTH. IIpU3HAaK INEPHNEeHAUKYISPHOCTU IIIIOCKOCTEH.
JokazarenbcTBO. PaccTosiHUsI B IPOCTPAHCTBE
Tema 2.4. Teopema o Tpex Conep:xkanue yueOHOro MaTepuaia 4
HEpHEHIUKYIIpax Teopema o Tpex nepneHauKyaspax. Jloka3aTenbCcTBO. Yol MEXy MPSMOM U IUIOCKOCTBIO. YTOII
MCXKAY IJIOCKOCTAMU
Tema 2.5.IlapamiensHele, ITpodeccnoHATLHO-OPHEHTHPOBAHHOE COAEPsKAHUE 4
MepIIEHIUKYIISIPHEIE, Axcrombl crepeomerpuu. [leprneHAnKyIsIpHOCTS MPSMOA W IUIOCKOCTH, MapajuIeNbHOCTh JIBYX
CKpeEIIUBaIOLINECs IPSIMbIe MPSIMBIX, IEPIIEHANKYISIPHBIX TUIOCKOCTH, TIEPIIEHINKYISIPHOCTD MITOCKOCTEN
B TOM 4McJie IPAKTHYeCKUe 3aHATHS 4
IIpakrrueckoe 3ausarue Ne 4, 5
[TapannenbHble, NEPIEHAUKYIISIPHbIE, CKPEIIMBAIOIINE NIPSIMbIE
Tema 2.6. Pemmenne 3anau. [Ipsimeie u | Comep:kaHue y4eOHOro Marepuasia 2
IUTIOCKOCTH B IPOCTPAHCTBE Pacrionokenrie mpsAMBIX M TUIOCKOCTEH B MPOCTpaHCTBE. [lepneHIuKyIapHOCTh M MapalIeTbHOCTh
TIPSIMBIX 1 TI0cKocTel. CkpermmBatomuecs npsimble. KonTponbaas padora No 2
Pa3nen 3. KoopauHaTsl H BeKTOPBI 16 OK 02., OK 03.,
Tema 3.1 dexaptoBbl koopauHaTel B | Comep:kaHue Y4eOHOIro MaTepuasia 4 OK 04., OK 07.,
poCTpaHCTBe. PaccTosHue Mexay HekapToBbl KOoOpAMHATBHI B mpocTpaHcTBe. I[Ipocreiimme 3amaum B KoopauHatax. PaccrosHue IK 2.1.
nByMsi Toukamu. Koopaunater MEXKIy IBYMS TOYKaMH, KOOPIWHATHI CEPEANHBI OTPE3Ka
CepenrHbI OTpe3Ka
Tema 3.2 Bekropsl B npoctpancTBe. | Comep:kaHue Y4eOHOT0 MaTepuaJia 6
Vron mexny Bekropamu. CxansapHoe | Bekropsl B mpoctpaHcTBe. ClOKEHHE U BBIYUTAHHE BEKTOPOB. Y MHOKCHHE BEKTOPA Ha YHCIIO.
MIPOU3BEICHNE BEKTOPOB Kommnanapusie BekTopsl. CKalsipHOE MPOM3BEIEHHE BEKTOPOB. Pa3znolkeHHe BEKTOpa IO TPeM
HEKOMIUIAaHApHBIM BekTopaM. KoopanHaTbl BEKTOpa, CKAJISIPHOE IPOM3BEACHHE BEKTOPOB B
KOOpIMHATAX, YroJl MEXAY BEKTOpaMH, Yrol MEKAY NPSAMOH M IUIOCKOCTBIO, YIOJ MEXAY
IJIOCKOCTSIMU. Y paBHEHUE IJIOCKOCTH. |'€OMETpHUECKU CMBICIT ONpeAeuTeNs 2X2
Tema 3.3 [IpakTuko- IIpodeccnoHAILHO-OPHEHTHPOBAHHOE COleP/KaHHe 4

OPUCHTUPOBAHHBIC 3a/1a4YU1 HaA
KOOpZLHHaTHOfI IIJIOCKOCTHU

KOOp):[I/IHaTHaH IIIIOCKOCTB. Brruucnenne nnomaz[eﬁ Ha

KonunuectBeHnnbie PacyYCThI

paCCTOHHI/Iﬁ n IIJIOCKOCTH.
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B TOM YHUCJIC MIPAKTHYCCKUEC 3AHATHH

[IpakTuueckoe 3anstue Ne 6

Koopnunatnas niaockocTs. Beruucnenne paccTosHUN Ha TIOCKOCTH.
[paktuyeckoe 3ausTre No 7

Brruucnenue muomazaei Ha miockoctd. KonmdecTBEHHBIE pacyeThl

Tema 3.4 Pemenue 3aiau. Copaep:xanne yueOHOro0 MaTepuaia 2
Koopaunatel 1 BEKTOpBI JlexapToBBl KOOpAWHATHI B MpocTpaHcTBe. BekTopsl B mpocTpaHcTBe. CloKeHHE U BBHIYUTAHUE
BEKTOPOB. YMHOXEHHE BEKTOpa Ha uncio. KommnanapHaeie BekTopbl. CKalIspHOE MPOU3BEACHHE
BEKTOpOB. Pa3noxkeHne BeKTopa 1O TpeM HEKOMIUIaHapHBIM BekTopaMm. [Ipocreiimue 3amaun B
KoopJauHaTax. KOOpI[I/IHaTbI BCKTOpa, pacCTOAHHUE MCKAY TOYKaMH, KOOPAMHATBI CCPCIAUHBI
OTpe3Ka, CKaJIsIpHOE IPOU3BEICHNE BEKTOPOB B KOOPANHATAX, YTOJl MKy BEKTOPAMH, YTOJI MEXKILY
psMOH ¥ MIJIOCKOCTBIO, YIoJl MeXAY MtockocTsiMu. KontponpHas pabora Ne 3
Pa3nen 4. OcHoBbI TpUroHOMeTpHH. TpuronoMerprnyeckne GyHKIUH 36 OK 01., OK 02.,
Tema 4.1 Tpuronomerpudeckue Copaep:xanne yueOHOT0 MaTepuaia 4 OK 03., OK 04.,
(YHKIMY TIPOU3BOJILHOTO yIJIa, Pajuannas Mmepa yria. [ToBOPOT TOYKM BOKpPYr Hauama koopauHatr. OnpezeneHue CuHyca, OK 05., OK 06.,
gyrcna. Paqnannas v rpagycHas Mepa | KOCHHYyca, TaHTeHCa M KOTaHreHca. 3HaKM CHHYca, KOCHHYCa, TaHT€HCa W KOTaHTeHCa I10 OK 07,
yria YeTBEPTSIM. 3aBUCUMOCTh MEXIY CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAaHT€HCOM OJTHOT'O U TOT'O IIK 2.1.
Ke yria
Tema 4.2 OcHOBHBIE Conep:xkanue y4ueOHOro MaTepuaia 4
TPUTOHOMETPHUECKHE TOXKIECTBA. Tpuronomerpudeckne ToxaecTBa. CHHyC, KOCHHYC, TAHTCHC U KOTAaHTEHC YTJIOB o H - 0. DopMyIIbI
DopMyJIbl IPUBEIEHUS MIPUBEICHUS
Tema 4.3 Cunyc, KOCHHYC, TAHT€HC Conep:xkanue yueOHOro MaTepuaia 6
CYMMBI Y Pa3HOCTHU ABYX YIJIOB. Cymma u pa3HocTs cuHycoB. CyMMa M pa3HOCTh KOCHMHYcOB. CHHYC M KOCHHYC JIBOMHOTO yrIJia.
CuHyC ¥ KOCUHYC IBOWHOIO yIia. @®opmynsl monoBuHHOrO yria. [IpeoOpa3oBaHns CyMMBI TPHUTOHOMETPHUYECKHX (YHKIUI B
@DopMyJIbl TTOJIOBUHHOIO YIjia MIPOM3BEICHNE U TIPOM3BEACHHS B CyMMy. BbIpakeHHWe TpUTOHOMETpHYECKHX (DyHKIMH depes
TAQHT€HC T[IOJIOBUHHOrO aprymeHra. IlpeoOpa3oBaHusi NpOCTEHIIMX TPUTOHOMETPUUYECKUX
BBIPAKCHUI
Tema 4.4 OyHKIIUM, UX CBOKCTBA. Coaep:xanue y4e0HOro MaTepuajia 2
Crioco0b1 3amaaust QYHKITHIA OO6nacTh onpeAereHnst © MHOXKECTBO 3HaUeHUH (yHKImA. YETHOCTD, HEUETHOCTD, IIEPHOANIHOCTh
(dhysxmit. Crioco0bl 3agannst QYHKITHHA
Tema 4.5 Tpuronomerpuueckue Conep:xkanue y4e0HOro MaTepuaia 2
(yHKLIMH, UX CBOMCTBA U rpauKu OOnacTp ompeneneHnss ¥ MHOXKECTBO 3HAYEHHWH TPHUTOHOMETpHYecKuX (GyHKIMA. YETHOCTD,
HEYETHOCTh, NEPUOINYHOCTh TPUTOHOMeTprudeckux GpyHkiuid. CBolicTBa U rpaduku QyHKUMH y =
COSX,y=sIinX,y=tgX,y=ctgX.
Tema 4.6 [IpeobpazoBanue rpadukos | Conep:kanue y4eGHOT0 MaTepuaga 2
TPUTOHOMETPHYECKUX (PyHKIMH Cxartre u pacTspkeHHe TpaduKoB TpUTOHOMeTprueckux ¢yHkimid. [IpeoOpasoBanue rpadukos
TPUTOHOMETPHYECKUX (PyHKIMH
B TOM 4McJle IPaKTHYecKUe 3aHsATHS 2

[IpakTndeckoe 3ansatue Ne 8
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[IpeoOpa3oBanue rpag UKOB TPUTOHOMETPHUECKUX (QYHKIUHT

Tema 4.7 Onucanue IIpodeccnoHAIBLHO-OPHEHTHPOBAHHOE COlepP:KaHHe 4
MIPOU3BO/ICTBEHHBIX IIPOLIECCOB C Hcnonp3oBaHue CBONCTB TPUTOHOMETpUYECKUX (PyHKIMIA B mpoecCHOHANBHBIX 3a1a4ax
HOMOILBIO Tpa(uKOB QyHKIMIHI B TOM 4HcJIe MPAKTHYECKHE 3aHATHSA 4
[IpakTudeckoe 3anstue Ne 9, 10
Hcnonp3oBaHue CBONCTB TPUTOHOMETpUYECKUX (PyHKIMI B MpodecCHOHANBHBIX 3a/1a4ax
Tema 4.8 O6patHbie Copaep:xanne yueOHOro0 MaTepuaia 2
TPUIOHOMETPUYECKUE (PyHKIMH OO0paTHbIe TpuroHOoMeTprudeckue GyHkiuu. Mx cBoiicTBa u rpaduku
Tema 4.9 Tpuronomerpudeckue Coaep:xanne yueOHOT0 MaTepuaia 6
YpaBHEHUS 1 HEPABEHCTBA YpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHE tg X = a, ctg X = a. Pemrenue 4
TPUTOHOMETPUYECKUX YPABHEHHUW OCHOBHBIX THUIIOB: IIPOCTEMIIME TPUIOHOMETPUYECKUE
ypaBHEHUSI, CBOJISIIMECS K KBaJIPATHBIM, PElIaeMbIe Pa3IOKEHHEM Ha MHOXKHUTEIH, OJTHOPOIHBIE.
IIpocrelimme TpPUrOHOMETPUYECKHE HEPABEHCTBA
B TOM 4HcJie MPAKTHYECKHE 3aHATHS 2
IIpakrrueckoe 3ausatue Ne 11
[IpeobpazoBanrie rpagMKOB TPUTOHOMETPHYECKUX (HYHKITHH
Tema 4.10 Cucremsr Copaep:xanne yueOHOT0 MaTepuaia 4
TPUTOHOMETPUUECKUX YPaBHEHUN CucTeMbl TPOCTEHITNX TPUTOHOMETPHIECKIX YPaBHEHHH
IIpeoOpa3zoBaHne TPUTOHOMETPHIECKUX BBEIPAKCHHUH. Perrenrne TpUroHOMEeTPUIECKUX YpaBHEHHH
¥ HEPaBEHCTB B TOM YHCJIE C MCITOJIb30BaHUEM CBOMCTB (yHKIHI. KoHTpomsHas pabora Ne 4
Paznen 5. KommiekcHble yucia 8 OK 01., 0K 02.,
Tema 5.1 KomnunekcHeie ynciia Conep:xkanue y4e0HOro MaTepuaia 4 OK 03., OK 04.,
[MoHsATHE KOMIUIEKCHOro umcia. CONpsiKeHHblE KOMIUIEKCHBIE 4YHCIA, MOMYIb U apryMeHT OK 05., OK 06.,
KOMIUTEKCHOro  ymcna.  @Dopma  3ammcn  KOMIDIEKCHOTO — 4YHclia  (TeoMeTpuhdeckas, OK 07,
TPUTOHOMETpHUecKas, anredpandeckas). ApuMeTHIecKne eWCTBUS C KOMIUIEKCHBIMH YHCIIaMHU 1K 2.1.
Tema 5.2 [Ipumenenne ITpodeccnoHATILHO-OPUEHTHPOBAHHOE COlEePsKaHUE 4
KOMILUTEKCHBIX YHCeN BrmonHenne pacdeToB € IMOMOMIBI0 KOMIUIEKCHBIX —4Hced. [lpuMepbl HCHoIh30BaHUS
KOMILUTEKCHBIX YHCeT
B TOM YHCJIe MPAKTHYeCKHE 3aHATHUS 4
IIpakruueckoe 3anarue Ne 12, 13
BrimonHeHne pacdeToB ¢ MOMOIIBI0 KOMIUIEKCHBIX ducen. VICcImonp30BaHre KOMIUIEKCHBIX YHCEIT B
rpohecCroHaIbHBIX 3aja4ax
Pazpaen 6. [lpousBoanasi GyHKIMM, ee IPUMEHEHHE 34 OK 01., 0K 02.,
Tema 6.1 [loHsATHE TPOU3BOAHOM. Copepixanne yueOHOro MaTepuaia 2 OK 03., OK 04.,
dopmyIel 1 IpaBUIIa OnpezneneHrie YUCIOBOI IOCIENOBATENILHOCTA M CHOCOOBI ee 3amaHus. CBOICTBA YHCIOBBIX OK 05., OK 06.,
mddepeHIupoBaHus nocnenoBaTenpHocTell. OmpenencHue Mpenena IOoCieI0BaTeNbHOCTH. BbIuMcieHNEe Npenenos OK 07,
nocnegoBatenbHocTedl. Ilpenen ¢ynkumm Ha Oeckoneynoctd. Ilpemen dyHkumm B TOUKe. IK 2.1.
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[pupamenue aprymenra. [Ipupamenue pyHknun. 3aaaqu, NpUBOSIIIE K MOHSTHIO TPOU3BOIHOM.
Onpenenenrie NPOU3BOAHON. AITOPUTM OTBICKaHHS IPOM3BOIHOM

Tema 6.2 IIpon3BomHBIE CYMMBI,
Pa3HOCTH MPOM3BECHNUSI, YACTHOT'O

Conep:xkanue yueOHOro MaTepuaia

Dopmynsl auddepennupoanust. [lpasuna nuddepeHnnpoBanus

Tema 6.3 IIpousBoaHbIC
TPUTOHOMETPHYECKUX (PYHKIIHIA.
[IponsBoaHasK CIIOKHON QYHKIINH

Conep:xkanue yueOHOro MaTepuaia

Onpenenenne cinoxHol ¢pynkuuu. [IponsBonHas Tpuronomerpuieckux (pynkumii. IIponsBonHas
CIIOXHOH QyHKIIMH

Tema 6.4 IloHsiTHE O HEMTPEPHIBHOCTH
¢yHKIMU. MeToJ] HHTEpBaJIOB

Conep:xkanue yueOHOro MaTepuaia

[onsitne wHempepbiBHOM  (yHkuuu. CBoiicTBa HempepbiBHOW — QyHKIMH. CBSI3p  MEXKIY
HETIPEPBIBHOCTHIO U A depeHnpyeMOoCTbI0 QYHKIIMH B TOYKE. AJITOPUTM PELICHUS HEPABEHCTB
METOJIOM MHTEPBAJIOB

Tema 6.5 ['eomerpuueckuit u
(hU3U9IECKIi CMBICT TIPOMU3BOTHOM

Conep:xkanue yueOHOro MaTepuaia

I'eomeTpuiecknii CMBICI TPOU3BOAHON (PYHKIIMH — YTIIOBOH KO3 PHUIIMEHT KacaTellbHON K rpaduKy
(GyHKIMU B TOYKe. YpaBHEHHE KacaTelbHOM K Tpaduky (QyHKIHH. ANTOPUTM COCTaBIICHHUS
ypaBHEHHs KacaTellbHOH K rpaduky dhyHkunu y=f(x)

Tema 6.6 Ou3MUECKNT CMBICTT
MIPOU3BOIHOM B MPO(ECCHOHATBHBIX
3a1a4ax

HpO(l)eCCl/IOHaJII)HO-OpHeHTl/IPOBaHHOG CoacpKaHue

Ouznvecknii (MEXaHHYECKUI) CMBICT TIPOM3BOIHON — MTHOBEHHAsI CKOPOCTh B MOMEHT BPEMEHH t:

v=-_S'(1)

B TOM YMCI€ NPAKTUYCCKHEC 3aHATUSA

IIpakrrueckoe 3ausatue Ne 14
Ousnueckuii (MEXaHIMIECKHI ) CMBICIT IPOU3BOIHON — MTHOBEHHASI CKOPOCTh B MOMEHT BpeMeEHH L

v=_S'(t)

ITpomexkyTounasi arrectauusi B opme auddepeHIIMPOBAHHOIO 3a4€eTa

Tema 6.7 MOHOTOHHOCTD (PYHKIIHH.
Touku 3KcTpEMyma

Conep:xkanue y4e0HOro MaTepuaia

Bospacranne u yOpiBaHWEe ()YHKIIHH, COOTBETCTBHE BO3pACTaHUS M YOBIBaHWS (DYHKIMH 3HAKY
npou3BoaHON. IloHsATHE TPOU3BOJHOM BBICHIETO TOPS/IKA, COOTBETCTBHME 3HAKa BTOPOU
MIPOU3BOJHOM BBIYKJIOCTH (BOTHYTOCTH) (DYHKIIMH Ha OTpe3Ke. 3aJauil Ha MAaKCUMyM U MUHHMYM.
[lonsiTHe acHUMITOTHI, CIIOCOOBI MX ONPEAETICHUS. AJTOPUTM HCCIEAOBaHMA (QYHKUUH U
IIOCTPOEHUS ee rparka ¢ TOMOIIHI0 MPON3BOAHON. I poOHO-TMHEWHAS PyHKITHS

Tema 6.8 UccrnenoBanne QyHKIni 1
MOCTPOCHHUE Ipa(HuKOB

Conep:xkanue y4e0HOro MaTepuaia

HccnenoBanre pyHKIIMHM HA MOHOTOHHOCTb M IOCTPOEHHUE IpaHKOB.

Tema 6.9 HauOombimee u
HaMMEHbIIIee 3HAYCHUS QPYHKIMN

Copaep:xkanne yue0HOro MaTepuaia

Haxoxxnenue HamOomnbllero ¥ HaWMEHbBLIErO 3HAauYeHUH (QYHKIOUH, mOcTpoeHue rpadrKoB
MHOTOYICHOB C UCIIOJI30BAHMEM allllapaTa MaTeMaTHYecKOro aHajaIu3a

Tema 6.10 Haxoxaenne
ONTUMAJIBHOT'O Pe3yJIbTaTa ¢
MOMOILBIO IPOU3BOAHOU B
MPaKTHUYECKUX 3aJladax

IIpodeccnoHaNIbHO-OPHEHTUPOBAHHOE COlEPKAHUE

Haumenrbliiiee 1 HanOombIIee 3HAYECHHE (byHKL[I/II/I

B TOM YHUCJIC NPAKTHYCCKHUEC 3AHATHH

[IpakTnueckoe 3ansatue Ne 15, 16
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HaXO)K):[eHI/Ie ONTUMAJIBHOI'O pE€3yJibTaTa ¢ HOMOLIbIO HpOI/I3BOHHOﬁ B MPAKTHUYCCKUX 3aaavdax

Tema 6.11 Pemenue 3anau. Copaep:xanne yueOHOro MaTepuaia 2
[IpousBonnas ¢pyHKIMH, ec ®opmynsl 1 npaBwia auddepenuupoanus. VccaenoBanue QyHKIMA C TOMOIIBIO MPOU3BOJHOM.
MIpUMEHEHHNE HawnGonbiiee u HanMeHblee 3HaueHus pyHkuuu. Konrponbras padora Ne 5
Pa3zaen 7. MHOrorpaHHHKHM M TeJIa BpallleHusl 44 OK 01., OK 02.,
Tema 7.1 Bepumnsl, pedpa, rpanu Copaep:xanne yueOHOro MaTepuaia 2 OK 03., OK 04.,
MHOTOrpaHHUKA [MousiTe MHOTOrpaHHMKA. Ero siueMeHTH: BepuinmHbl, peOpa, rpanu. [uaronans. CeueHwe. OK 05., OK 06.,
BI)IHyK.T[I)IC 1 HCBBITYKJIBIC MHOT'OI'PaHHUKHN OK 07:
Tema 7.2 [Ipu3sma, ee Conep:xkanue yueOHOro MaTepuaia 2 1K 2.1.
cocrasisromue, cedenue. IIpsamas n | [lonstue npusmel. Ee ocHOBaHUS M OOKkOBbIe rpaHu. Beicota mpusmebl. [IpsiMas W HakioHHas
NpaBUJIbHAS IPU3MBI npusma. ITpaBunsHast npusma. Ee ceuenue
Tema 7.3 [Napamienenunen, Ky0. Conep:xkanue yueOHOro MaTepuaia 2
Ceuenue ky0a, mapasuielenureaa [Napannenenumnen, cBoiicTBa TNPsSMOYrojbHOTO mapasienenumena, kKyo. CedeHue KyoOa,
napasuieNenumea
Tema 7.4 [Tupamua, ee Conep:xkanue yueOHOro MaTepuaia 2
COCTaBJIAIOIINE, CEUCHUE. [Mupamuna u ee anementol. Ceuenne nupamusl. [lpaBunbpHas nupaMuga. Y ceueHHas MUpamMuia
[IpaBunbHas nupamuaa. Y cedeHHas
MpaMuia
Tema 7.5 BokoBas 1 nosHast Conep:xkanue yueOHOro MaTepuaia 2
MTOBEPXHOCTH MMPU3MBI, THPAMHUIBI [Inomaae 60K0BOM M OTHON MOBEPXHOCTH MPHU3MBI, IHPAMH/IBI
Tema 7.6 Cummetpus B KyOe, Conep:xkanue yueOHOro MaTepuaia 2
napasuiesenumesae, mpusme, CuMMeTprs OTHOCHTENBHO TOYKH, MPSIMOH, TuiockocTu. CuMMeTpus B KyOe, mapaulienenuriesne,
MpaMHuIe IpU3Me, MHPaMH/IE
Tema 7.7 IIpumepsl cUMMETPUI B ITpodeccnoHATILHO-OPUEHTHPOBAHHOE COlEePsKaHUE 4
npodeccuu CumMMeTpus B IPUPOE, APXUTEKTYpE, TEXHUKE, B OBITY
B TOM YHCJIe MPAKTHYeCKHe 3aHATHS 4
IIpaktuueckoe 3anarue Ne 17, 18
Cummetpus B ipodeccuu
Tema 7.8 IIpaBunbHbIe Coaep:kanue y4e0HOro0 MaTepuaia 2
MHOTOTPaHHHKH, UX CBOWCTBA [lonsiTre mpaBIIIEHOTO MHOTOrpaHHUKA. CBOWMCTBA IPAaBUIBHBIX MHOTOTPaHHHUKOB
Tema 7.9 Hunuugp, ero Conep:xanne yuedOHOT0 MaTepuaia 2
cocrapiratomue. Cedenue numueapa | [Humuaap u ero snementsl. CeueHue nuiavHapa (MapajjielbHOE OCHOBAHHIO M och). Pa3BepTka
IUJIMH]PA
Tema 7.10 Konyc, ero Conep:xkanne y4eOHOro MaTepuaia 4
coctasisitomue. CeueHue KOHyca Konyc u ero amementol. CeueHue KoHyca (IapajuielbHO€ OCHOBAHHWIO M IIPOXOJAINEe depes
BEpLIMHY), KOHMUecKHe ceueHusl. Pa3BepTka KoHyca
Tema 7.11 YcedeHHBIH KOHYC. Copaep:xkanne yueOHOT0 MaTepuaia 2

CeueHne yCe4eHHOro KoHyca

VceueHHbBIN KOHYC. Ero 06pa3y}0ma51 u BeicoTa. CeueHne YCCUCHHOI'O KOHYCa
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Tema 7.12 Illap u cdepa, ux ceuenus | Comepranue y4eGHOro MaTepuaia 2
Hap u chepa. Bzaumuoe pacnonokenne cdepsl 1 maockocTr. CeueHne mapa, chepol
Tema 7.13 Tloustue 06 oObeme Tena. | ComepkaHue y4eGHOT0 MaTepuaia 4
OrHomenne 00beMoB of00HBIX TeNl | [Tonstre 06 06beme Tena. O6beM KyOa U IpsAMOYTroibHOro napasenenumnena. O0beM MpU3Mbl U
numHapa. OTHOIICHUE 00bEMOB MOJOOHBIX Tel. ['€OMETpUYECKUI CMBICHT OMpPEACTUTENs 3-T0
nopsiaKa
Tema 7.14 O0beMbl 1 TUIOMAN Copaep:xanne yueOHOro0 MaTepuaia 2
TOBEPXHOCTEN TeN OO0bembl TupamMuibl U KoHyca. O0beM mapa. [1nomaay moBepXHOCTeH Tel
Tema 7.15 KomOunanmn Coaep:xanne yueOHOT0 MaTepuaia 4
MHOT'OT'PpaHHHMKOB U TEJI BpalllCHUA KOM6I/IH3HI/II/I TCOMETPHUICCKHUX TEII
B TOM 4HcJie MPAKTHYECKHE 3aHATHS 4
[IpakTudeckoe 3anstue Ne 19
Ilnoniaan MoBEpXHOCTEW MHOTOTPAHHUKOB U TEJ BpalllEHUS
[IpakTudeckoe 3anstue Ne 20
O6bemMBl MHOTOTPAHHUKOB M TEJ BpaIIeHUs
Tema 7.16 I'eomerpudeckue ITpodeccnoHAILHO-OPHEHTHPOBAHHOE COAEPsKaHUE 4
KOMOWHAIIMU Ha MTPAKTHKE Hcnonb3oBaHre KOMOMHAIMIA MHOTOTPAHHUKOB W TEN BPAIEHHUS B MPAKTHKO-OPHEHTHPOBAHHBIX
3ajadax
B TOM 4McJle IPAKTHYeCKUe 3aHATHS 4
IIpakrraeckoe 3ausatue Ne 21, 22
Hcnonp3oBaHue KOMOMHAIMM MHOTOTPAaHHUKOB U TEJ BPALIEHUS B IIPAKTUKO-OPUEHTUPOBOYHBIX
3ajaydax
Tema 7.17 Pewrenue 3anay. Conep:xkanue y4e0HOro MaTepuaia 2
MHororpaHHUKHY 1 Tejla BpallleHUs OOBEMBI U TUIOMIAIN ITOBEPXHOCTH MHOTOTPAaHHUKOB M Tel BparieHus. KontponsHas padora Ne 6
Pa3nen 8. [lepBooopa3nasi QyHKIIHM, e MIPUMEHEHHE 14 OK 01., OK 02.,
Tema 8.1 IlepBooOpasnas pyakmuu. | Comep:kaHHe Y4eOHOI0 MaTepuaia 2 OK 03., OK 04.,
I[IpaBuia HAXOXKIEHHSA 3aj1aua 0 BOCCTAHOBJIEHHH 3aKOHA JIBUYKEHHS 110 M3BECTHOM CKOPOCTH. [TOHATHE HHTErPUPOBAHUS. OK 05., OK 06.,
EepBOOOPA3HBIX O3HaKOMJICHHE C TIOHATHEM HHTErpaja 1 1epBooOpasHoii uist pynkuun y=f(x). Penienue 3anau Ha OK 07.,
CBSI3b IEPBOOOPA3HOM M €€ MPOU3BOIHOM, BBHIUMCIIEHHE TEPBOOOPA3HON Ui TaHHOW (DYHKIIUH. IIK 2.1.
Tabmuuma ¢dopmyn a1 HaxoXAeHWS NepBOOOpa3HbIX. [3yueHuwe mpaBuia BBIYUCICHUS
1epBo0oOpa3HOM
Tema 8.2 IInomans kxpuBonuHeiiHON | Comep:kaHue Y4eOHOT0 MaTepuaJia 2
tpanenuu. ®opmyna Hetorona — 3amaun, NPUBOIALIME K TIOHATHIO OIPEAENIEHHONO0 WHTErpajla — O BBIYUCICHUH IUIOMIAIN
Jletibanna KPUBOJIMHEHHOW Tpamenuu, O IepeMemeHnd Touku. lloHsTtue omnpeaen€éHHOro HHTerpaia.
l'eomerpudecknii M (usmueckuii cMbicn onpexaeraeHHoro wuHTerpana. ®dopmyna Herooroma—
JletiGHMIIA
Tema 8.3 HeonpenenenHslii u Copaep:xkanne yueOHOT0 MaTepuaia 2

onpeaci C€HHBIN HUHTCIrpalibl

IlonstHe HCOMPCACICHHOIO MHTCIrpajia
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Tema 8.4 [TonsiTre 00 ompeneneHHOM
WHTErpajie Kak Iomaau
KPUBOJIUHENHON Tpanenuu

Conep:xkanue yueOHOro MaTepuaia

FeOMe’I‘pI/I‘ICCKI/Iﬁ CMBICJT OITPCACICHHOI'O UHTEIrpaia

Tema 8.5 Onpenenennslii unterpai B | IlpogreccuoHaIbHO-0OPHEHTHPOBAHHOE CO/IEPKAHHE 4
JKU3HU I'eomerpuueckuii cMbIC onpezesieHHoro uaTerpana. ®opmyna Herorona - JleiiOnuna.
Pemenue 3a1a4 Ha NpUMCHCHUC MHTCIpaJia JJIs1 BBIYMCIICHHU A (l)I/ISI/I‘ICCKI/IX BCJIIMYUH U HJIOHIaI[eﬁ
B TOM 4McJie IPAKTHYECKHE 3aHATHS 4
IIpaktuueckoe 3auarue Ne 23, 24
OnpeneneHHbI HHTETPaJ P pelIeHNH NPUKIAIHBIX 38124
Tema 8.6 Pemenue 3amau. Cogaep:xanne yueOHOr0 MaTepuaia 2
[epBooOpasznas pyHkuuu, ee [epBoobpasznas pynknuu. [IpaBuna HaxoxaeHus neppoodpasHbix. Ee npumenenne. KontponbHas
MpUMEHEHUE pabota Ne 7
Pa3znen 9. Crenenu u kopHu. CtenenHas GpyHKkuus 14 OK 01., 0K 02.,
Tema 9.1 Crenennas QyHKnus, ee Copaep:xanne yueOHOT0 MaTepuaia 2 OK 03., OK 04.,
CBOICTBa IlonaTue KOpHS N-OM CTENEHU U3 JAEUCTBUTENBHOrO uucia. OyHKUUH y = Yx wux cBoiicTBa U OK 05., OK 07.
rpaduku. CBoHicTBa KOPHS N-0i CTEIICHH
Tema 9.2 IIpeobpa3oBanue Conep:xkanue yueOHOro MaTepuaia 2
BBIP@KEHUM C KOPHSIMHU N-OU IIpeobpa3oBaHne HPpaOHATBHBIX BRIPAXKCHII
CTETIeHU
Tema 9.3 CaoiicTBa cTenenu ¢ Conep:xkanue yueOHOro MaTepuaia 2
palMoHAaIbHBIM U IEMCTBUTENBHEIM | [ToHsATHE CTEneHH ¢ JTF00BIM pallMOHANBHBIM NokaszareneM. CTeneHHbIe GYHKIUH, NX CBOWCTBA U
TTOKa3aTeI MU rpaduKu
Tema 9.4 Pemenne nppannonansHeix | Comep:kaHue Y4eOHOIo MaTepualia 6
YpPaBHEHUI U HEPABEHCTB PaBHOCHIIBHOCTh MppallMOHAJIBHBIX YPAaBHEHUW M HEpaBEHCTB. Meroabl ux peuieHus. PeieHue 4
HMPPaIMOHATHHBIX YPaBHEHUI 1 HEPABEHCTB
B TOM YHCJIe MPAKTHYeCKHe 3aHATHS 2
IIpakruueckoe 3anarue Ne 25
Pemenune nppanroHanbHbIX YpAaBHEHUN U HEPABEHCTB
Tema 9.5 CteneHu U KOpHU. Conep:xkanue y4e0HOro MaTepuaia 2
Crenennas GyHKIUSA Onpenenennie crenmeHHon (yHKIuU. Vcnonp3oBaHWe ee CBOWCTB MPH PENIEHWH YpaBHEHUN H
HepaBeHCTB. KoHTponpHas pabora Ne 8
Pazpgen 10. IlokazarenbHas GpyHKuus 14 OK 01., 0K 02.,
Tema 10.1 IlokazatenbHas pyHkuus, | Comep:kanue y4eGHOT0 MaTepuaga 4 OK 03., OK 04.,
€€ CBOICTBa CreneHb ¢ TNPOU3BOJNBHBIM JIEUCTBUTEIBHBIM MOKa3aTeneM. OrmpeneneHrue MOoKa3aTelnbHOU OK 05., OK 07.,
(hyHKIMH, ee cBOICTBA U TpaduK. 3HAKOMCTBO C TPUMEHEHHEM ITOKa3aTeNnbHOl (GyHKIMH. Permenne
MIOKA3aTeIbHBIX YpaBHEHUH (QYHKIHMOHAJIBHO-Tpa(uIecKUM METOJ0M
Conep:xkanue y4eOHOro Marepuaia 4
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Tema 10.2 Pemrenue moka3zaTeabHBIX
YpaBHEHUI 1 HEPABEHCTB

Pemienue noka3aTenbHBIX YpaBHEHUM METOJOM ypaBHHUBAHUS IMOKa3aTenei, METOAOM BBEACHUS
HOBOM IEPEMEHHOW, (YHKIHMOHAILHO-TPA(UUECKUM METOJIOM. PellleHHe TmoKa3aTeabHBIX
HEPaBEHCTB

B TOM 4McJie IPAKTHYECKHE 3aHATHS 4
[IpakTuueckoe 3anarue Ne 26, 27
Pemenue nokasarenbHbIX YPaBHEHHUI U HEPABEHCTB
Tema 10.3 Cucremsl nokaszarenbubelx | Comep:xanue yueGHOTO MaTepuaia 4
yYpaBHEHUI Pemenue cucrem nokasaTelbHBIX YPABHEHUHN
Tema 10.4 Pemenue 3amay. Conep:xkanue yueOHOro MaTepuaia 2
[NokazaTenbHas (QyHKIHS Penienune nokasaTenbHbIX YPaBHEHUMN METOJOM YpPaBHUBAHMS MOKa3aTEled U METOJIOM BBEIECHUS
HOBOU mepeMeHHou. Pererne noka3atenbHbIX HepaBeHCTB. KoHTponsHas pabota Ne 9
Paznen 11. Jlorapugmel. Jlorapudmuyeckas GpyHKIuA 26 OK 01., OK 02.,
Tema 11.1 Jlorapudm uncna. Copaep:xanne yueOHOT0 MaTepuaia 4 OK 03., OK 04.,
JecaTuuHblii U HaTypaJbHbIN Jlorapudwm uncna. JlecATHIHBIN 1 HATYPATLHBIA JIOTapr(MBI, YUCIIO € OK 05., OK 07,
JorapudMbI, 9MUCII0 € IIK 2.1.
Tema 11.2 CroiicTBa iorapugmos. Conep:xkanue yueOHOro MaTepuaia 4
Onepartus torapuGMUpPOBaHUs CsaotictBa jorapudmor. Oneparus JorapuhMUPOBaHHMS.
Tema 11.3 Jlorapudmuueckas Conep:xkanue yueOHOro MaTepuaia 2
(dhyHKITHS, ee CBOWCTBA Jlorapudmudeckas GyHKIHS U €€ CBOWCTBA
Tema 11.4 Pemnenne Conep:xkanue yueOHOro MaTepuaia 8
sorapu(MUIECKUX YpaBHEHUN U ITonsitue norapudmudeckoro ypaBHeHus. Omepariyds MOTEHITMPOBaHMs. TPH OCHOBHBIX METOAA 6
HEPaBEHCTB pemreHus morapuMUYecKnX ypaBHEHUH: (yHKIIMOHANbHO-TPaQUIECKHil, METO/I ITOTEHIIMPOBAHMSI,
METOJ BBEICHM HOBOH mepeMeHHoi. Jlorapudmumdeckre HepaBeHCTBA
B TOM YHCJIe MPAKTHYeCKHe 3aHATHS 2
[IpakTudeckoe 3anstue Ne 28
Pemenne norapnpmMudecknx ypaBHEHUH 1 HEPABEHCTB
Tema 11.5 Cucremsl Conep:xkanue y4e0HOro MaTepuaia 2
Jorapu(pMHUYECKIX ypaBHEHHHA ANTOPUTM pEIIeHUs CHUCTEMBl ypaBHEHHH. PaBHOCHIIBHOCTH NOrapu(MHUYECKUX ypaBHEHHH H
HEPaBEHCTB
Tema 11.6 Jlorapudmer B mpupone u | IlpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAEPKAHKE 4
TEXHUKE [Tpumenenue norapudma. Jlorapudmudaeckas cimpans B mpupoze. Ee MaTemarnueckie CBOMCTBa
B TOM YHCJIe MPAKTHYeCKHeE 3aHATHS 4
[IpakTnueckoe 3ansarue Ne 29, 30
[Tpumenenue norapudma. Jlorapudmudeckas cvpans B mpupoje. Ee MaTemarnueckie cBoiicTBa
Tema 11.7 Pewrenue 3anau. Conep:xkanne y4eOHOro MaTepuaia 2
Jlorapudmel. Jlorapupmuyeckas Jlorapupmuyeckas ¢pynknus. Permenue npoctedmmx sorapudmudeckix ypaBHeHui. KoHTponbHas
(hyHKIISA pabora Ne 10
Paznen 12. MHoxkecTBa. JJ1eMeHTHI TeOpHH rpadoB 10 OK 01., 0K 02.,
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Tema 12.1 MHoxecTBa Copaep:xanne yueOHOro MaTepuaia 2 OK 03., OK 04.,
ITonsitue muoxkecta. [logmuoxkecTBO. Oneparuu ¢ MHOKECTBAMU OK 05., OK 07.,
Tema 12.2 Onepauuu ¢ IpodeccHoHATLHO-OPHEHTHPOBAHHOE COIEPIKAHUE 2 IK 2.1.
MHOXECTBaMU OHepaHI/II/I ¢ MHOXKecTBamH. Perienne IMMPUKIIAJHBIX 3a1a4
B TOM 4HcJie MIPAKTHYECKHE 3aHATHS 2
[IpakTuaeckoe 3anstue Ne 31
Ornepariusi ¢ MHOXECTBaMU. Pelenne NpuKiIagHbix 3a1aq
Tema 12.3 I'padbr Conep:xkanue yueOHOro MaTepuaia 4
[onsitre rpada. CesasHbI Tpad, gepeBo, MUKI Ipad Ha MIIOCKOCTH 2
B TOM 4HcJie MPAKTHYECKHE 3aHATHS 2
[paktuyeckas padora Ne 32
Crioco0Obl 3a1aHus rpadoB.
Tema 12.4 Pemenue 3amad. Conep:xkanue yueOHOro MaTepuaia 2
Mmuoxecta, ['padbr 1 nx Oneparnuu ¢ MEOKecTBaMu. OmHcaHUE peaslbHbIX CUTYAIMi C TOMOIIbI0O MHOXKeCTB. [IpruMenenne
MIpUMEHEHHE rpadoB k pemennto 3ana4. KontponsHas padora Ne 11
Pa3zaen 13. DneMeHTHI KOMOMHATOPUKH, CTATUCTUKM U TEOPUHU BEPOSITHOCTEl 24 OK 01., OK 02.,
Tema 13.1 OcHOBHBIE HOHATHUS Cojepskanue yueOHOro MaTepuaaa 4 OK 03., OK 04.,
KOMOMHATOPHKH ITepecTaHOBKH, pa3MEIICHHs, COUETAHMS. OK 05., OK 07,
Tema 13.2 CoObITHE, BEpOSITHOCTH Conep:xkanue yueOHOro MaTepuajia 4 1K 2.1.
coObITus. ClOXKeHHE M YMHOXKEHHE CoBMECTHBIC ¥ HECOBMECTHBIE COOBITHSA. TEOpEeMBbl O BEPOSITHOCTH CyMMBI COOBITHH. Y CIIOBHAsS
BEpOSATHOCTEH BEpOSATHOCTh. 3aBHCHMbIE M HE3aBUCHMBIE COOBITHA. TeopeMbl O BEpOATHOCTH MPOU3BEIACHUS
COOBITHH.
Tema 13.3 BepostHocTh B ITpodeccnoHATILHO-OPUEHTHPOBAHHOE COlEePsKaHUE 4
npodeccHoHaIbHBIX 3a1adax OTHOCUTENBHAS YacTOTa COOBITHS, CBOMCTBO €€ yCTOMYMBOCTH. CTaTHUCTHYECKOE OIpE/IeieHre
BepossTHOCTH. OIeHKa BEPOSITHOCTH COOBITHS
B TOM YHCJIe MPAKTHYeCKHe 3aHATHS 4
IIpaktuueckoe 3anarue Ne 33, 34
BeposTHOCTh B TpoheccHOHaTBHBIX 3aa9ax
Tema 13.4 JluckpeTHas cinyvaitHas Conep:xkanue y4e0HOro MaTepuaia 4
BEJIMYMHA, 3aKOH €€ pacnpeneiacHns | Buapl ciydaliHelx BenuuuH. OmnpenencHue JUCKPETHOM —CIyd4allHOM BEIMYMHBL  3aKOH
pacrnpenenaeHust AUCKPETHOHM ciiy4ailHol BenuuuHbl. Ee uKclioBble XapaKTEpUCTUKHI
Tema 13.5 3agaun matematnueckoii | Comep:kaHue Y4eOHOT0 MaTepuaJia 2
CTaTUCTHUKH Bapuarmonnsiit pan. Ilonmuron dactor u rucrorpamma. CTaTHCTHYECKHE XapaKTEPUCTHKHU psia
HaOJFOTAeMbIX JTAHHBIX
Tema 13.6 CocraBnenue Tabaui 1 IIpodeccnoHaNIbHO-OPHEHTHPOBAHHOE COAEPKAHME 4
JarpamMM Ha TPaKTHKe [lepBuunas ob6paboTka cTaTHCTHUECKUX JaHHBIX. I'padmueckoe ux mpeacraBieHne. Haxoxnenue
CPEIHUX XapaKTEPUCTHK, HAOII01aeMbIX JaHHBIX
B TOM 4McJie PaKTHYecCKUe 3aHsATHS 4
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IIpaktuueckoe 3auarue Ne 35, 36
CocrapiieHre TaOJIUI] M TUarpaMM MPH PEIICHUH TTPUKIIATHBIX 3314

Tema 13.7 Pemenue 3anau. Coaep:xanne yueOHOro MaTepuaia 2
OneMeHThl KOMOMHATOPHKH, Onementsl komMOuHaTOpuku. CoOBITHE, BEPOSTHOCTH cOOBITHA. CHOXKEHHE W YMHOXKEHUE
CTaTUCTHUKH M TEOPUU BEPOATHOCTEN | BepostHocTel. KonTponsHas pabora Ne 12
Pa3zjnen 14. YpaBHeHUs1 M HEPABEHCTBA 20 OK 01., OK 02.,
Tema 14.1 PaBHOCUIIBHOCTB Copaep:xanne yueOHOro0 MaTepuaia 2 OK 03., OK 04.,
ypaBHEHHH U HepaBeHCTB. O0mme PaBHOCHJIBHOCTh ypaBHEHHH U HepaBeHcTB. Onperenenus. OCHOBHBIC TEOPEMBI PaBHOCHUIIBHBIX OK 05., OK 06.,
METO/IbI PeLICHHS Iepexojilax B ypaBHEHUsIX M HepaBeHCTBax. OOIMe METOMbI PElIieHHs YPaBHEHHUIl: MEePexoa OT OK 07.,
paBeHCTBa QYHKIMHA K PABEHCTBY apryMEHTOB I MOHOTOHHBIX (DYHKIHIA, METOJ] pa3oKeHHs Ha IIK 2.1.
MHO)KHTENTH, METOJI BBEICHHSI HOBOH MepeMeHHOM, DYHKIIMOHAIbHO-TpadUIeCcKHid METOT
Tema 14.2 T'padudeckuii MeTon Coaep:xanne yueOHOT0 MaTepuaia 2
pelieHusl ypaBHEHHI, HEPaBEHCTB OOmme MeTo/Ibl pelieHus] HEPaBEHCTB: TMEPeX0/] OT CPaBHEHUs 3HAYCHUH (DYHKIUH K CpaBHEHUIO
3HaYeHUH apryMEeHTOB Ui MOHOTOHHBIX (YHKIMH, METOJ] WHTEPBAajoOB, (YHKIMOHAIBHO-
rpadudeckuii Meroll. ['padudecknii MeTos pelieHus ypaBHEHUH 1 HEpaBEHCTB
Tema 14.3 YpaBuenus u Copaep:xanne yueOHOT0 MaTepuaia 4
HEpPaBEHCTBA C MOJYJIEM Onpenenennie moxyna. Packpeitme momynss mo onpezaenenwro. llpocreifmme ypaBHeHHS H
HepaBeHCTBa ¢ MoayieM. [IpuMeHeHue paBHOCHIBHBIX II€PEXO/I0B B OIPENEIEHHBIX THIAX
YpaBHEHUH U HEPABEHCTB C MOIYJIEM
Tema 14.4 YpaBuenus u Conep:xkanue yueOHOro MaTepuaia 2
HEpaBEHCTBA C [TapaMeTpaMu 3HaKoMcTBO ¢ napamerpoM. IlpocTeiine ypaBHeHHs U HEPABEHCTBA € IIapaMeTpoM
Tema 14.5 CocraBnenue u pemienue | [podeccnoHaibHO-0pHEHTHPOBAHHOE COIEPIKAHNE 6
poQecCHOHAIBHBIX 3aJa4 C Pemenne TekcToBbIX 3a7a4 NPodeCCHOHATIBHOTO COAEP KaHMUs
HIOMOIIIBIO YPaBHEHU I B TOM YHCJ/I¢ NPAKTHYECKHE 3aHATHSA 6
IIpakrraeckue 3austus Ne 37, 38, 39
Pemenne TeKcTOBBIX 3aa4 NPO(ECCHOHATIBHOIO COAESP KAHUS
Tema 14.6 Pewienue 3anay. Coaep:kanue y4e0HOr0 MaTepuaia 4
YpaBHEHUS U HEPABEHCTBA OO0mme MeToIbl pereHs ypaBHeHU!. Y paBHEHHsI H HEPaBEHCTBA C MOYJIEM H C TapaMeTpaMHu. 2
Hrorosoe 3ansatue. IloBTopeHue n3ydeHHbIX TeM. I1onroToBKa K AK3aMeHy
B TOM 4McJle IPAKTHYeCKUe 3aHATHS 2
IIpakruueckoe 3anarue Ne 40
OO1me MeTo bl pelieHysI ypaBHeHUH. Y paBHEHUSI M HEPABEHCTBA C MOJYJIEM U C IapaMeTpaMu
KoncyasTanuu 2
IIpomeskyTouHas arTrecTanus B opme IK3aMeHa 6
Bcero: 308
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3. YCJIOBUS PEAJIMBAIIAN YYEFHOU JUCHUTLJIAHBI

3.1. MarepuajibHO-TEXHHYECKOE O0ecrieueHne
Kabuner mareMaTHKH, OCHAIIICHHBINH B COOTBETCTBUH ¢ Tpuioxenuem 3 OITOIT-I1.

3.2. UudopmanuonHoe odecneyeHue 00yueHus

Jns  peanu3anmuyd  mporpaMMbl  OuOmuoTedHblid  (GoHI 00pa30BaTENbHONW OpraHU3ALUH
YKOMIUICKTOBAaH TICYaTHBIMH W (WJIH) DJICKTPOHHBIMUA W3JAHHUSIMH, PEKOMEHIOBAHHBIMH IS
WCIIOJIb30BAaHUS B 00pa30BaTEILHOM IIPOIIECCE.

3.2.1. OcHOBHBIE JICKTPOHHbIE HU31aHUS

1. Maremaruka: anredpa U Hayaa MaTeMaTHYECKOTO aHainu3a, reometpus. ['eomerpust: 10—
11-i1 knaccel: 6a30BbIN U yriy0n€HHbIN ypoBHH : yueOHuk / JI. C. Atanacss, b. B. , K. C. [u np.]. —
11-e u3x., crep. — Mocksa : [Ipocsemenue, 2023. — 287 ¢. — ISBN 978-5-09-103606-0. — Texkcr :
AIEKTPOHHBIMN // Jlann : AJIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/334397 (mata oOpamenus: 27.09.2023). — Pexum noctyna: s
aBTOPH3. NIOJIb30BATEIICH.

2. Marematuka: anreOpa ¥ Hadyajga MaTeMaTHYECKOT0 aHAJIN3a, reoMeTpHs. AJreOpa 1 Hadasa
MareMmarndeckoro ananusa. 10—11 kmaccel : 6a30BbINA U yrayOnEéHHbBIN ypoBHU : yueOHUK / 1. A.
Amumos, 0. M. Kossirun, M. B. Tkauépa [u np.]. — 11-e uza., crep. — Mocksa : [Ipocsenienue,
2023. — 463 c. — ISBN 978-5-09-107210-5. — Tekcrt : 37eKTpOoHHBIN // JIaHb : 3JIEKTPOHHO-
oubnmuoreynass cucrema. — URL: https://e.lanbook.com/book/334391 (mata oOparmenus:
27.09.2023). — PesxkuM goCTyma: 11 aBTOPH3. MOJIb30BaTEICH.

3. Mep3msik, A. I'. Marematuka. Anrebpa 1 Hadajga MaTeMaTH4eckoro ananusa: 10-i kimacc:
yriyonéHHbeiid ypoBeHb : yueOHuk / A. I'. Mepansk, [[. A. Homuposckuii, B. M. IlomsikoB ; mox
penaknuei B. E. [logonsckoro. — 7-e u3m., crep. — Mocksa : [Ipocsemnienue, 2023. — 476 c. —
ISBN 978-5-09-103607-7. — TekcT : 31eKTpoHHbI#H // JIaHb : 371eKTpOHHO-OMOIHOTEYHAs CHCTEMA.
— URL: https://e.lanbook.com/book/334469 (mara o6pamenus: 10.11.2023). — Pexxum gocrtymna:
JUIsl aBTOPU3. TIOJIH30BATENECH.

3.2.3. JlonoJIHUTEeIbHbIe HCTOYHHKH

1. boromonos, H. B. Ilpakruueckue 3ansaTus mo marematuke B 2 4. Yacte 1 : yueOHOE
nocobwue a1 cpeaHero npodeccuonansHoro 0opazoanus / H. B. boromonos. — 11-e u3n., mepepad.
u non. — Mocksa : M3natenbctBo FOpaiit, 2022. — 326 ¢. — (IIpodeccuonanpHoe 0Opa3oBaHue).
— ISBN 978-5-534-08799-4. — TekcT : HEeNmoCpeACTBEHHBIH.

2. boromomnos, H. B. Tlpaktuueckue 3aHsaTHs Mo MaTteMatuke B 2 4. YacTe 2 : ydeOHOE
nocobue i1 cpeaHero npodeccuoHanpHoTro 00pazoanus / H. B. boromonos. — 11-¢ u3n., mepepad.
u jorn. — Mocksa : U3narensctBo FOpaiit, 2022. — 251 ¢. — (IlpodeccrnonansHoe o6pazoBanue).
— ISBN 978-5-534-08803-8. — TekcT : HEermocpeICTBEHHBIH.

3. boromonos, H. B. [Ilpaktuyeckue 3aHATHA MO MaTeMaTuke : ydeOHOe mocoOue ams
cpenHero npodeccuoHanbHoro oopazoanus / H. B. boromosioB. — 11-¢ u3a., mepepad. u momn. —
Mocksa : U3marensctBo FOpaiit, 2024. — 571 ¢. — (Ilpodeccuonanbroe oopasoBanue). — ISBN
978-5-534-18419-8. — Tekcrt : anekTpoHHbIi // Obpa3oBarenbHas miardpopma FOpait [caiiT]. —
URL: https://urait.ru/bcode/534966 (mata oOpamenus: 15.12.2023). — Pexum poctyna: ans
aBTOPU3. MOJIb30BATENCH.

4. Kpemep, H. III. Marematuka g Koyle[pked : ydeOHOe mocoOue A CpellHero
npogeccuonansHoro obpazosanus / H. III. Kpemep, O. I'. Koncrantunosa, M. H. ®puaman ; nojg
penakuueit H. 1. Kpemepa. — 12-e u3., nepepa0. u non. — Mocksa : M3natenscto FOpaiit, 2023.
— 408 c. — (IIpodeccuonansHoe oOpazoBanme). — ISBN 978-5-534-17852-4. — Texkcr :
JIEKTPOHHBIN / Ob6pasoBarenbHas miatTgopma IOpaiit [caiiT]. — URL:
https://urait.ru/bcode/533850 (mata obpamenus: 15.12.2023). — Pexum mocTyna: Ui aBTOPH3.
M10JIb30BaTEIIEH.
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4. KOHTPOJIb 1 OHEHKA PE3YJBTATOB OCBOEHMUSA

YYEBHOM JUCLUILIUHBI

KoHTposib ¥ oOlleHKa pe3yIbTaTOB OCBOCHHUS O00IIe00pa30BaTEILHON  AUCIIUATUTHHBI
PacKpBIBAIOTCS Yepe3 AUCIHUILTMHAPHBIC Pe3yabTaTbl, HAapaBJCHHbIE Ha (OpMUpOBaHHE OOLIMX H
podecCHOHABHBIX KOMIIETCHIIHNA TI0 pa3/ie/iaM U TeMaM COJIep KaHus y4eOHOTO MaTepHara.

Oo6man/ THn OleHOYHBIX
npodgeccuoHaIbLHASA Pazgen/Tema MEpONPUATHS
KOMIIETEHIHS
OK 01. Beibupats P 1, Tems 1.1, 1.2, 1.3 IT-o0/c, 1.4, 1.5, 1.6, 1.7 TectupoBanue
CIOCOOBI pEIICHUs 3a1a4 P2, Temn1 2.1, 2.2,2.3,2.4,2.51-0/c, 2.6 VYceTHbll onpoc
podeCCHOHATBLHON P4, Temn1 4.1, 4.2,4.3,4.4,4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9, MareMaTH4eCKHuit
JIeATEeTLHOCTH 4.10 JMKTaHT
MIPUMEHUTETTLHO P 5, Temsr 5.1, 5.2 TT-o/c [IpencraBnenue
K pa3IMYHbIM KOHTEKCTaM P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 I1-0o/c, 6.7, 6.8, 6.9, pe3y/bTaToB

6.10 I1-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,

MPaKTHYECKUX padoT
3amuTa TBOPUYECKUX

7.10,7.11,7.12,7.13, 7.14, 7.15, 7.16 11-o/c, 7.17 pabot

P 8, Temnur 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, 8.6 3amura

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

P 10, Temsr 10.1, 10.2, 10.3, 10.4 MPOCKTOB

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

P 12, Temnr 12.1, 12.2 IT-0/c, 12.3, 12.4 Breinmonnenue

P 13, Temsr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, 13.6 II-o/c, 9K3aMEHAIMOHHEIX

13.7 3aJaHui

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5, I1-o/c, 14.6
OK 02. Ucnons30BaTh P1, Temsr 1.1, 1.2, 1.31I-0/c, 1.4, 1.5, 1.6, 1.7 TectupoBanue
COBpPEMEHHBIE CpeICTBA P 3, Tems! 3.1, 3.2, 3.3 IT-0/c, 3.4 YcTHBIH orpoc
MOMCKA, aHaJnu3a 1 P4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.7I1-0/c, 4.8, 4.9, MareMaTH4YeCKHI
HMHTEpIpeTaluu 410 IUKTAHT
uHdopmanum, u P 5, Temni 5.1, 5.2 TT-o/c [pencraBienue
nH(popMalnOHHbIE P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 II-0o/c, 6.7, 6.8, 6.9, pe3y/IbTaToB

TCXHOJIOTUH JIs
BBITIOJITHCHUS 3a1a4

6.10 I1-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,

MPAaKTUIECKUX padboT
3amuTa TBOPUECKUX

npoeccHOHANBHOMN 7.10,7.11,7.12,7.13, 7.14, 7.15, 7.16 II-o/c, 7.17 pabot
EeITEILHOCTH P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 II-0/c, 8.6 3ammura

P9, Tems1 9.1, 9.2,9.3,9.4,9.5 WHIUBUAYATBHBIX

P 10, Temsr 10.1, 10.2, 10.3, 10.4 MIPOEKTOB

P11, Temrr 11.1,11.2,11.3,11.4,11.5, 11.6 IT-o/c, 11.7 Kontpomnsnas pabora

P 12, Temur 12.1, 12.2 IT-o/c, 12.3, 12.4 Brimmongenue

P 13, Temsr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, 13.6 IT-o/c, SK3aMEHAIMOHHBIX

13.7 3a1aHUI

P 14, Temsr 14.1, 14.2,14.3, 14.4, 14.5, IT-o/c, 14.6
OK 03. IImaaupoBath u P1,Temsr 1.1, 1.2, 1.311-0/c, 1.4, 1.5, 1.6, 1.7 TectupoBanue
pearn30BBIBATh P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 YerHBIH ompoc
COOCTBEHHOE P 3, Temsl 3.1, 3.2, 3.3 IT-0/c, 3.4 MareMaTHYECKHI
podeCCHOHATHFHOE P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c, 4.8,4.9, JMKTaHT
JUIHOCTHOE Pa3BHUTHE, 4.10 [IpencraBnenne
TIPEIIPUHIMATEIbCKYIO P 5, Temsr 5.1, 5.2 TT-o/c pE3yIABTATOB

JeATEIBHOCTD B
podecCHOHaTHHON
cepe, HCIIOTH30BATH
3HaHUsI 110 IPABOBOU U
(hMHAHCOBOI TPaMOTHOCTH
B Pa3IMYHBIX KU3HEHHBIX
CUTYaIUIX

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

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

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, 8.6

P9, Temn1 9.1, 9.2, 9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 TT-o/c, 11.7
P 12, Temsr 12.1, 12.2 TI-o/c, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, 13.6 IT-o/c,
13.7

MPAaKTUIECKUX padboT
3amuTa TBOPIECKUX
pabot

3arura
WHINBUAYAITBHBIX
MIPOCKTOB
Konrtponpras pabora
Brimonmaenne
3K3aMEHAIMOHHBIX
3aJJaHAN
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P 14, Temn 14.1, 14.2, 14.3, 14.4, 14.5, T1-0o/c, 14.6

OK 04. DddexTrBHO
B3aMMOJICHCTBOBATH 1
paboTaTh B KOIJIEKTUBE U
KOMaH e

P1,Temsr 1.1, 1.2, 1.311-0/c, 1.4, 1.5, 1.6, 1.7

P2, Temn1 2.1, 2.2, 2.3, 2.4, 2.5 I1-0/c, 2.6

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

P4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c, 4.8, 4.9,
4.10

P 5, Temsr 5.1, 5.2 TT-o/c

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

TectupoBanue
VYerHslii onpoc
MateMaTuueckuii
JIIKTaHT
IIpencraBnenue
pE3yJIbTaTOB
MPaKTHYECKUX PadoOT
3amuTa TBOPUYECKUX

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7, IT-0/c, 7.8, 7.9, pabot

7.10,7.11,7.12,7.13,7.14, 7.15, 7.16 I1-o/c, 7.17 3amura

P8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c, 8.6 MHAUBUAYATbHBIX

P9, Temr19.1,9.2,9.3,9.4,9.5 MPOCKTOB

P 10, Temn 10.1, 10.2, 10.3, 10.4 KonTponbhas padora

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

P 12, Temsr 12.1, 12.2 TI-o/c, 12.3, 12.4 9K3aMEHAITMOHHBIX

P 13, Temnr 13.1, 13.2, 13.3 I1-o/c, 13.4, 13.5, 13.6 IT-o/c, 3aJaHul

13.7

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5, T1-o/c, 14.6
OK 05. OcymiecTBisTh P1,Tems 1.1, 1.2, 1.311-0/c, 1.4, 1.5, 1.6, 1.7 TectupoBanue
YCTHYIO U TUCBMEHHYIO P4, Temr1 4.1, 4.2, 4.3,4.4,4.5,4.6,4.7 I1-o0/c, 4.8, 4.9, VYcTHbIl onpoc
KOMMYHHKAIIHIO Ha 4.10 MaremaTtnueckuit
TrOCY/IAPCTBEHHOM SI3bIKE P 5, Temsnr 5.1, 5.2 [1-o/c JIUKTaHT
Poccutickoit deneparyu ¢ P 6, Temu1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 I1-o0/c, 6.7, 6.8, 6.9, [TpencraBnenue
y4eTOM 0COOEHHOCTEN 6.10 I1-o/c, 6.11 pe3yabTaToB

COLIMAJIBHOIO U
KYJIbTYPHOT'O KOHTEKCTa

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

MPaKTHYECKUX padoT
3ammra TBOPUYECKHX

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c, 8.6 pabor

P9 Temr19.1,9.2,9.3,9.4,9.5 3ammra

P 10, Temsr 10.1, 10.2, 10.3, 10.4 WHIUBUAYATBHBIX

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

P12, Temur 12.1, 12.2 IT-o0/c, 12.3, 12.4 Kontponsnas pabdora

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

13.7 SK3aMEHAIIMOHHBIX

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 T1-o/c, 14.6 3aaHMH
OK 06. IIposBnATH P1,Temsr 1.1, 1.2, 1.31I-0/c, 1.4, 1.5, 1.6, 1.7 TectupoBanue
rpa)<1aHCKO- P4, Temsr 4.1,4.2,4.3,4.4,4.5,4.6,4.7I1-0/c, 4.8, 4.9, YerHbIi onpoc
MATPUOTHYECKYIO 4.10 MaTteMaTHuecKuii
MO3HIIUIO, P 5, Temsl 5.1, 5.2 TI-o/c JMKTaHT
JEeMOHCTPHUPOBATH P 6, Temnl1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 II-0o/c, 6.7, 6.8, 6.9, [IpencraBnenue
oco3HaHHoe noBesieHne Ha | 6.10 I1-o/c, 6.11 pe3yaBTATOB

OCHOBE TPaJULIHOHHBIX
POCCHICKHX AyXOBHO-

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

MPAaKTUIECKUX padboT
3amuTa TBOPUIECKUX

HpaBCTBEHHHIX IeHHOCTeH, | P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabot

B TOM YHCJIE C YIETOM P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 T1-0/c, 14.6 3ammura
TapMOHHU3AIUH WHINBUAYAITBHBIX
MEKHAITMOHATBHBIX H MIPOECKTOB
MEXKPEIUTHO3HBIX Kontponpnas pabora
OTHOILIEHU, TPUMEHSTD Brinonnenue
CTaHIAPTHI 3K3aMEHAITMOHHBIX
AHTHKOPPYIIIOHHOT O 3a/TaHni
TTOBEJICHUS

OK 07. ConelictBOBaTh P1,Temsr 1.1, 1.2, 1.311-0/c, 1.4, 1.5, 1.6, 1.7 TectupoBanme
COXpaHCHHIO P2, Temn 2.1,2.2,2.3,2.4,2.51-0/c, 2.6 YerHSI ompoc
OKpY’KaIoIIeH Cpepl, P 3, Temst 3.1, 3.2, 3.3. IT-o/c, 3.4 MaTteMaTHIecKuii
pecypcocOoepeeHuto, P4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c, 4.8, 4.9, JIAKTAHT
MIPUMEHSTH 3HAHUS 00 4.10 [IpencraBnenne
W3MEHEHUN KIUMaTa, P 5, Temsr 5.1, 5.2 TT-o/c pe3yabTaToOB

TIPUHITUIIEI OEPEKITUBOTO
TIPON3BOJICTBA,

3¢ (eKTHBHO EHCTBOBATH
B Upe3BEIYAHHBIX
CUTYaIHsAX

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

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

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c, 8.6

MPaKTHYECKUX PadoOT
3ammTa TBOPUECKUX
pabot
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P9, Temr1 9.1, 9.2,9.3,9.4,9.5 3amura

P 10, Temsr 10.1, 10.2, 10.3, 10.4 WHIUBHTyaIbHBIX

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

P 12, Temsr 12.1, 12.2 TI-o/c, 12.3, 12.4 Kontponpras pabora

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

13.7 9K3aMEHAIIMOHHBIX

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 [1-0/c, 14.6 3a/laHui
[IK 2.1. [lnanupoBath P 1, Temsr 1.3 IT-o/c TectupoBanue
pabory P 2, Temsr 2.5 IT-o/c YerHblii onpoc
MIPOU3BOJICTBEHHOT'O P 3, Tewmsrt 3.3. I1-o/c MatemaTuueckuit
TOApa3AeJICHHs IO P 4, Temsr 4.7 I1-o/c JIAKTaHT
TEXHUYECKOMY P 5, Tems 5.2 T1-o/c IIpencraBnenue
obcyxuBanuio u peMonty | P 6, Temsr 6.6 I1-o/c, 6.10 I1-o/c pE3yaBTATOB
o0opynoBaHus P 7, Tems 7.7 I1-o/c, 7.16 I1-o/c MPaKTHYECKUX PadoT

MOJICTAaHIIUHN U
DJIEKTPUUYECKUX ceTeit

P 8, Temsr 8.5 I1-o/c

P 11, Temsr 11.6 IT-o/c

P 12, Temsr 12.2 IT-o/c

P 13, Temsr 13.3 IT-o/c, 13.6 IT-o/c
P 14, Temsr 14.5 IT-o/c

3amuTa TBOPUECKUX
pabot

3amura
WHIMBHAYaIbHBIX
MPOEKTOB
KonTponbHas padora
Brinonnenue
SK3aMCHAIIlMOHHBIX
3aJlaHuI
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