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1.OBIIAA XAPAKTEPUCTHKA PABOYEN ITPOI'PAMMBI
OBIIEOBPA3OBATEJIbBHOU JUCIUIIJIMHBI «OY/1.03 MaTtemaTnka»

1.1.MecTO0 JUCHUILUIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl
O6meo6pa3oBarenpHas aucuuminaa OY /(.03 Maremarnka sBisieTcss 00s13aTe€IbHON 4acThiO
0011e00pazoBaTeIbHOTO MHUKIa 00pa3oBaTeabHON mporpamMmbl B cootBeTcTBUU PI'OC CIIO

no 08.02.13 MoHTaX ¥ DKCIUIyaTallMsg BHYTPEHHHUX CAHTEXHUYECKHUX  VYCTPOMCTB,

KOHIMIITMOHUPOBAHHA BO3AYXa U BEHTUJIAIINN

(npogpeccuu/cneyuaroHocmu)

1.2. Heau u miiaHupyemble pe3yJibTAThI 0CBOCHUS TMCUMILIUHBI:
1.2.1.1eau TuCHUIIAHBI
CopepxaHue mporpaMMbl — 00Ie00pa3oBaTeNbHON  JUCHMIUTUHBL  «MaTeMaTHKa»
HaMpaBJIEHO Ha JIOCTIDKEHUE DPE3yJIbTaTOB €€ W3Y4YEHHsS B COOTBETCTBHHM C TPeOOBaHUSIMU
OI'OC COO ¢ yuerom npodeccuonanbuoi HanpasieHHoctu PI'OC CIIO.

1.2.2. Ilnanupyemble pe3yJabTAaThbl OCBOeHHsI 001Ie00pa30BaTeJbHOH JUCHUILVIMHBI B
coorBercTBUH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
Ocoboe 3HaueHne qucuUIuIMHA MeeT pHu GpopmupoBanmnu u pazsutuu OK u [1K:



O01mme KOMIIETEHIINHT

Ilanupyemblie pe3yabTaTbl 00y4eHUs

Oo6mue: imunoctubie(JIP), MeTanpenmMeTHble
(MP)

IIpenmernsbie (ITP.), (ITPy -yriy0/eHHbIH YPOBEHb)

OK 01. Boioupatsn
croco0bl pemeHus 3aaa4
npogeccHOHAILHOMN

eI TeJIbHOCTH
NPUMEHUTEIbHO K
Pa3InYHbBIM
KOHTEKCTaM

(JIP) B wacTi TPy10BOr0 BOCHUTAHMSI:

- TOTOBHOCTB K TPY/ly, OCO3HaHWE IIECHHOCTH
MacTepCTBa, TPYAOI00HE;

- TOTOBHOCTH K aKTHBHOMU JEATETLHOCTH
TEXHOJIOTMYECKON U COLIMAJIbHOM HANPaBIEHHOCTH,
CIIOCOOHOCTh MHUIIMHPOBATh, TUTAHUPOBATH U
CaMOCTOSATCIIbHO BLIIIOJIHATE TaAKYIO JCATCIIBHOCTD,
WHTEpeC K pa3NIuvHBIM cepam npodeccnonaibHON
e TeNTLHOCTH,

MP 01.OBaaneHne yHuBepcaJbHbIMH Y4eOHBIMH
MO3HABATEIbHBIMH 1eHCTBUAMU:

a) 0a30Bble JIOTHYeCKHe AeiCTBUS:

— CaMOCTOSITEIbHO (POPMYIHPOBATH H

— aKTyaJIM3UpoBaTh NpobiIeMy, paccMaTpUBaTh €€

— BCECTOPOHHE;

— YCTaHaBJIUBAaTh CYHICCTBCHHBIﬁ MIPpU3HAK UJIN

— OCHOBaHUS JUIsl CPAaBHEHUS, KIIACCH(DUKAIIH U

— 000011IeHHS;

— OIIPEENISATh e e TENLHOCTH, 32/1aBaTh
IapaMeTpPbl U KPUTEPUU UX JOCTUIKECHUS,

— BBIABJIATH 3aKOHOMEPHOCTH U IPOTHUBOPCYUSA B
paccMaTprUBACMBIX ABJICHUAX,

— BHOCHTH KOPPEKTHUBHI B JICSITEILHOCTh, OICHUBATh
COOTBETCTBHE PE3yJbTATOB LIEJISIM, OLICHUBATh PUCKU
MOCJIEICTBUHN IEATCILHOCTH;
pa3BHUBATh KPEAaTUBHOC MBIIIIJICHUE ITPHU PECIICHUU
KU3HEHHBIX MPOOIIEeM;

0) 0a30BbIe HcCIEI0BATEIbCKUE eHCTBUA.

—BIIAIETh HABBIKAMH Y4eOHO-MCCIIE0BATENIbCKON U
MIPOEKTHOM JIESITETbHOCTH, HABBIKAMH pa3peIeHMs
mpooIem;

—BbIABJIATh NPUIUNHHO-CJICACTBCHHLIC CBA3U U
AKTYaJIU3UpOBaTh 3a/1a4y, BbIABUT'AThb TUIIOTE3Y €C
PEUICHUA, HAXOAUTH apIr'YMCHTHEI IJI 1OKa3aTCIIbCTBaA

IIP 01. Bramets MeTOaMH TOKA3aTEILCTB, AITOPUTMAMHU PEIICHHS 3a/1a9;
yMeHue (popMyIrpoBaTh ONpPEAETICHUS, AKCHOMBI U TEOPEMBI, IPUMEHSTh
UX, IPOBOJIUTH JI0Ka3aTENbHbIE PACCYKIEHHUS B X0JI€ PELICHNS 33/1a4;

IIP 02. YMmeTs onepupoBath MOHITUSME: CTETIEHb YUCTIA, JTOTapu(M YuCIa;
YMEHUE BBIIOJIHATH BHIUMCIICHUE 3HAYEHUH U IPeoOpa30BaHMsI BEIP)KEHUH
CO CTETIEHSAMH U JIorapudmMamu, mpeoOpa3oBaHus APOOHO-PALIMOHATBHBIX
BBIPAKCHU;

IIP 03. YMmeTb onepupoBaTh HOHIATUSIMU: pallOHANbHEIE,
uppauroHaibHbIE, IOKa3aTeIbHbIC, CTEIICHHBIE, JIOTapUPMUIECKHUE,
TPUTOHOMETPUYECKHE YPaBHEHUS U HEPABEHCTBA, NX CUCTEMBI;

IIP 04. YMeTb onepupoBaTh MOHITHAMU: (HYHKITHS, HEMPEepPHIBHAS
(byHKLUS, TPOU3BOJHASA, IEPBOOOPA3HAs, ONPEACIECHHBIN HHTETPa;
YMEHHUE HAXOAUTh MPOU3BOTHBIEC SIIEMEHTAPHBIX (QYHKIHMHA, HCTIOTB3Ys
CIpaBOYHBIE MAaTEPHAIIBL; UCCIIEOBATh B MPOCTEHINNX CITydasX (GyHKIUH
Ha MOHOTOHHOCTb, HAXOAUTH HANOOJIBIINE 1 HAUMEHBILINE 3HAYCHUS
(GyHKIUI; CTPOUTH TpadKi MHOTOWICHOB C MCIIOJIB30BaHUEM arapara
MaTeMaTHYEeCKOTO aHAIN3a; MPUMEHATh MPON3BOIHYIO IIPU PEIIeHUH 3aa4
Ha JIBI)KEHHE; PelIaTh MPaKTUKO- OPUEHTUPOBAHHBIC 3a/1a41 Ha
HauOOJIbIINE U HAUMEHBLINE 3HAUCHHS, HA HAXOXKACHUE IyTH, CKOPOCTH U
YCKOpEHWUS;

ITP 05. YMmeTs onepupoBath MOHATUSAME: palvoHaNbHas QyHKIMS,
nokKasarenbHas QyHKIHs, CTeNeHHas! QYHKIMS, JorapudpMuuecKas
(GyHKIUS, TPUTOHOMETPUYECKUE (DYHKIINHU, 00paTHbIe PYHKIMH; yMEHHE
CTpOUTH rpadKu U3yH4eHHBIX (QYHKIINH, UCTIONB30BaTh TpaQuKu pu
M3y4EHUH MPOLIECCOB U 3aBUCUMOCTEN, IPY PELIEHUH 3a]a4 U3 APYTUX
y4eOHBIX MPEIMETOB U 3374 U3 PEaTbHOM )KU3HHU; BBIpaXaTh GOpMyIaMH
3aBHCHMOCTH MEX]Ty BETMUYNHAMHU;

P 06 Ymerp pemiaTh TEKCTOBBIC 33]]a4M Pa3HBIX THUIOB (B TOM YKCIIE HA
MPOLIEHTHI, IOJM U YaCTH, Ha IBHKEHHUE, padOTy, CTOMMOCTh TOBapOB U
YCIIyT, HAJIOTH, 33/1a4l U3 00JIaCTH YIPaBICHHS JTUYHBIMA U CEeMEWHBIMH
(MHAHCAMHM); COCTABIISITh BBIPAXKECHNUS, YPABHEHHS, HEPABEHCTBA U MX
CUCTEMBI 110 YCIOBHIO 33J1a4H, UCCIEA0BATh MOIYYEHHOE PEILICHUE U
OLIEHUBATh IIPaBAOIOA00HOCTh PE3yIbTATOB;

IIP 07. YMmeTh onepupoBaTh NOHITHIME: CpeHee apupMeTHaecKoe,
MeanaHa, HanOospliee M HauMEHbIIIee 3HaYeHNUs, pa3Max, JUCIIePCus,




CBOMX YTBEPXKJCHUM, 3a]1aBaTh MapaMeTpsl U
KPUTEPUH PEIICHHUS;

—aHaJIM3UPOBATh MOJYYCHHBIC B XOA€ PCIICHUS
3aJa4u pe3yJIbTaThl, KPUTUICCKU OLICHUBATDH UX
JOCTOBEPHOCTD, IIPOTHO3UPOBATH U3MCHCHUC B
HOBBIX YCJIOBUSIX,

—YMETb NIEPEHOCUTH 3HAHUA B ITIO3HABATCIIbHYIO U
IMPaKTHICCKYIO oOnacTu KU3BHCACATCIbHOCTH,

—yMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MPEeIMETHBIX 00JIacTel;

—BBIIBUTATh HOBBIE WIEH, TIPeIaraTh OpUTHHATIHHBIE
MTOIXOJTBI U PEIICHHUS;

CTaHJapTHOE OTKJIOHEHHE YHCIOBOIO Ha0Opa; yMEHUE U3BJIEKATh,
HMHTEPIPETHPOBATh HHPOPMALHIO, IPEACTABICHHYIO B TA0IUIIAaX, HA
Juarpammax, rpadukax, OTpaskarollyio CBOMCTBa peabHbIX IPOLIECCOB U
SABJICHUH; IPEACTABIATH MHPOPMALIUIO C TOMOLIBIO TAaOJIHII ¥ JUarpamm;
HCCIIEI0BATh CTATUCTUUECKUE JaHHBIE, B TOM YHCIIE C IPUMEHEHUEM
rpau4ecKuX METOIOB U 3JIEKTPOHHBIX CPEICTB;

IIP 08. YMeTh onepupoBaTh NOHATUAMU: CIIy4alHBIM ONBIT U CITy4aiiHOE
COOBITHE, BEPOSITHOCTh CIY4alfHOTO COOBITHS; YMEHHE BBIYHCIIATH
BEPOSITHOCTh C UCIIOIb30BAaHUEM TPA(YUIECKUX METOAOB; IPUMEHSThH
(hOpPMYJIBI CJIOKESHHS U YMHOXKEHHUS BEPOATHOCTEH, KOMOMHATOPHBIC (DaKThI
1 GOPMYJIBI IPU pEIICHUH 33/1a4; OLIEHUBATh BEPOSITHOCTH peaibHBIX
COOBITHI{; 3HAKOMCTBO CO CIIyYalHBIMU BeTMYMHAMHU; YMEHHE IPUBOJUTH
IPUMEPBI MPOSIBIICHHSI 3aKOHA OOJIBIINX YHCEN B IPUPOIHBIX U
OOIIIECTBEHHBIX SBJICHHUSX;

IIP 09. YMmers onepupoBaTh HOHIATHSIMU: TOUYKA, IpsiMasi, NIOCKOCT,
IIPOCTPAHCTBO, IBYTPAaHHbII yrojl, CKPEeLMBAIOLINECS PSMBIE,
MapajuIeIbHOCTh U MEPIEHIUKYISIPHOCTD MPSAMBIX U IIIOCKOCTEH, Yroi
MEXy MPSAMBIMHU, YTOJ MEXAY IPSIMOM U IUNIOCKOCTBIO, YTOJ MEXKITY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOUYKH JI0 TUIOCKOCTH, PACCTOSIHUE MEXKILY
MIPSIMBIMH, PACCTOSTHIE MEXY IIIOCKOCTSAMU; YMEHHUE HCIIOIB30BaTh MPU
peleHnH 3a/1a4 U3yUeHHbIe (JaKThl K TEOPEMbI TUIAHUMETPUH; YMEHUE
OLIEHUBATh Pa3Mepbl 00BEKTOB OKPY>KAIOLIETO MHUPA;

IIP 10 YmeTs onepupoBaTh MOHATHSIMH: MHOTOTPaHHHK, CEUEHUE
MHOTOTpaHHUKA, Ky0, apajuienenurne/], pu3Ma, nupamuna, Gurypa u
MOBEPXHOCTh BpAIICHHS, IWIMHAP, KOHYC, Iap, cdepa, ceueHus: Gurypsl
BpalleHus, MIJIOCKOCTh, Kacarowmasics cdepbl, HUINHIPA, KOHYCAa, IUIOMAab
MMOBEPXHOCTH MUPAMHU/IBI, IPU3MBI, KOHYCa, IMIINHAPA, II0Manb chepsl,
00beM Ky0a, IPSIMOYTOIHHOTO MTapauieeuIe/1a, THPAMHUIBI, TIPU3MBI,
OWIMHIPA, KOHYCAa, 11apa; yMEeHHe n300pakaTb MHOTOTPaHHUKH
MTOBEPXHOCTH BPAILCHHUS, X CEUEHUS OT PYKH, C TOMOIIBIO YEPTEHKHBIX
WHCTPYMEHTOB M 3JIEKTPOHHBIX CPEJCTB; YMEHHE Paclo3HaBaTh
CUMMETPHIO B IPOCTPAHCTBE; YMEHHE PACTIO3HABATH PaBUIILHBIE
MHOT'OTPaHHUKH;

IIP 11 Ymets onepupoBaTh MOHATHSIMHA: JBH)KEHHUE B IPOCTPAHCTBE,
no/100HbIe QUTYPHI B IPOCTPAHCTBE; UCIIOJIL30BATh OTHOIICHHUE TIOMIAICH
MOBEPXHOCTEH U 00BEMOB MOAOOHBIX (GUTYP TPH PEILICHUH 33/1aY;

IIP 12 YMeTh BRIYUCIIATH T€OMETPHISCKHUE BETMIUHBI (JNTMHA, YTOJI,
IUIOIA/b, 00BEM, IUIONIA/b IIOBEPXHOCTH), UCIIONIB3YsI U3yUEHHbIE
(OpMyIBI U METOJIBI;




IIP 13 YMeTb oneprupoBaTh NOHATHAMU: MPSIMOYTOJIbHAS CHCTEMA
KOOpPIMHAT, KOOPIWHATHI TOYKH, BEKTOP, KOOPAHHATEI BEKTOPA, CKAIAPHOE
MIPOU3BEIEHHE, YTOII MEKIY BEKTOPaMH, CyMMa BEKTOPOB, IIPOU3BEACHHE
BEKTOpa Ha YUCII0; HAXOJUTh C MOMOILBIO N3YYEHHBIX (HOPMYIT KOOPAWHATEI
CepeIMHBI OTPE3KA, PACCTOSHUE MEKIY ABYMS TOUKAMU;

IIP 14 Ymetp BEIOMpATh MOAXOIAIINNA U3yYEHHBIH METO IS PEIICHUS
3aJjauy, pacro3HaBaTh MaTeMaTHUeCKUe (PaKThl 1 MaTEMaTHYECKHE MOJCIIH
B TIPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUSX, B HCKYCCTBE; YMEHHUE
MPUBOJIUTH MPUMEPHI MATEMATHYECKUX OTKPBITUHA POCCUICKON U MUPOBOM
MaTeMaTU4YECKON HayKH.

Py 1 YMmeTb onepupoBaTh NOHATHAMU: ONpEAeICHUE, AaKCHOMA, TeOpeMa,
CJIEJICTBUE, CBOMCTBO, MPU3HAK, JOKA3aTENbCTBO, PABHOCUIBHBIE
(hopMyTupOBKH; yMEeHHE (HOPMYTHUPOBATH OOPATHOE M MTPOTUBOIIOIOKHOE
YTBEpXACHUE, IPUBOIUTE PUMEPHI U KOHTPIPUMEPHI, UCIIOJIb30BaTh
METOJl MaTEeMaTU4ECKON NHIYKIIMH; TPOBOJANTE JOKA3aTEIbHbBIE
paccyXAeHUS IPU PEUICHUN 3a7a4, OLEHUBATh JJOTUYECKYIO IPAaBUIBHOCTh
paccyKJIeHUM;

IIPy 2. YMeTs onepupoBaTh MOHITUSMHI: MHOYXKECTBO, TIOJMHOKECTBO,
orepanuy HajJ MHO’)KECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETUKO-
MHOJKECTBEHHBIH ammapar JJis ONUCAHUS PeabHBIX POIIECCOB U SIBICHUI
Y TIpY PELIeHUH 33724, B TOM YHCIIE U3 JPYTUX YU€OHBIX MPEAMETOB,;

IIPy 3. YMmeTs onepupoBath NOHATUSAME: Ipad), CBA3HBIN Tpad, AepeBo,
LUK, Tpad Ha IUIOCKOCTH; YMEHHE 337aBaTh U ONUCHIBATH rpadbl
Pa3IMYHBIMU CTIOCOOAMU; HCIIOIb30BaTh rpadbl IPH PEIICHUHN 33134,

Py 4.YMeTb cBOOOZHO ONIEPUPOBATH MOHATHSIMH: COYETAaHHE,
NEPEeCTaHOBKa, YHCIIO COUETAHUH, YHUCIIO TePEeCcTaHOBOK; OMHOM HbroTOoHA;
YMEHHUE MPUMEHITh KOMOWHATOPHBIE (PAKTHI U pacCyKIACHUS JUIsl PELICHUS
3ajad;

IIPy 5 YMmeTb onepupoBaTh NOHATHAMU: HaTypajabHOE YUCIIO, IEJI0€ YUCIIO,
OCTaTOK IO MOJYJIIO, PAllHOHAIBHOE YUCII0, HPPALIHOHAIBHOE YUCIIO,
MHO’KECTBA HATypaIbHBIX, IIEJIbIX, PAI[HOHATBHBIX, IEHCTBUTEIBHBIX YHCEIT;
YMEHHE HCIO0JIb30BaTh IPU3HAKU JIEIMMOCTH, HAMMEHBIIUH 00Imi
JIeNUTeNb 1 HauMeHblilee o01ee KpaTHoe, anroput™ EBknnaa npu
pelIeHn  33/1a4; 3HAKOMCTBO C Pa3IMYHBIMU O3UIIMOHHBIMHU CHCTEMaMH
CUHCIICHUS;

Ipy 6. YMeTs cBOOOIHO ONEpUPOBATH OHATHUSAMU: CTETIEHB C LEIBIM
MTOKa3aTeJIeM, KOPEHb HaTypaJIbHOM CTENEHH, CTETIEHD C PAllMOHAIBHBIM
[I0Ka3aTeNeM, CTeIEHb C JeHCTBUTENIBbHBIM (BELIECTBEHHBIM) TIOKa3aTeIeM,
Jorapu@M 4mcia, CHHYC, KOCHHYC U TAHT'€HC IPOU3BOJIFHOTO YNCIIA;




IIPy 7. YMeTh onepupoBath MOHITUSME: TOKAESCTBO, TOKICCTBEHHOE
npeoOpa3oBaHue, ypaBHECHHE, HEPABEHCTBO, CUCTEMA YPAaBHEHUH U
HEPaBEHCTB, PABHOCHJILHOCTh YPaBHEHU, HEPAaBEHCTB U CUCTEM,
paloHaNbHbIe, UppallOHAIbHbIE, TOKa3aTeNbHbIE, CTETICHHBIE,
norapupMuIecKre, TPUTOHOMETPHUECKUE YPaBHEHUs], HEPAaBEHCTBA U
CHCTEMBI; YMEHHE PEIIaTh YPaBHEHNUS, HEPABEHCTBA U CUCTEMBI C
MTOMOIIIBIO PAa3IMYHBIX IPHUEMOB; peIllaTh YpaBHEHM, HEPABEHCTBA U
CUCTEMBI C TapaMeTpOM; IPUMEHSATh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI
JUIS PELICHUs] MaTeMaTUUeCKUX 3a/1a4 U 3a/1a4 U3 pa3IMyHbIX o0siacTel
HAayKH ¥ peaJIbHOU KU3HU;

ITPy 8. YMmeTs cBOOOHO OMEpUpOBaThH MOHATUAMH: Tpaduk QyHKINH,
obpaTHas GyHKIH, KOMITO3UIHS (DYHKITUH, THHEeHHAS (yHKITHS,
KBagpaTHyHast QyHKUUS, CTeeHHast QYHKIHUS C LEJIBIM II0Ka3aTeeM,
TPUTOHOMETpUYECKUE (DYHKINHU, 0OpaTHBIE TPUTOHOMETPUIECKHUE
(GyHKIMH, TOKa3aTenbHas U JorapudmMudeckas GyHKIINN; yMEHHE CTPOUTH
rpaduky QyHKINH, BRITIOTHATH TPe00pa3oBaHus rpaguKoB (pyHKIINH;
-YMEHHUE HCIOJIb30BaTh rpaduKu QPYHKIMIA IS M3y4EHHsI TPOLIECCOB U
3aBUCHMOCTEH MPH PELICHNUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEIMETOB H U3
peabHOM KU3HU; BEIpaXkaTh (POPMYIIaMHU 3aBUCHMOCTH MEXITY
BEJIMYMHAMH; YMEHUE CBOOOJTHO OIEPUPOBATh MOHSATHAMH: YETHOCTh
(GYHKIUH, TEPUOJMIHOCTD (DYHKIIMHU, OTPAHUYEHHOCTD (DYHKIIUH,
MOHOTOHHOCTb (DYHKIIUH, SKCTpEMYM (DYHKIHH, HanOOJbILEee U
HauMeEHbIlee 3HaYeHUs! QYHKIUH Ha IPOMEXYTKE; YMEHHE POBOIUTh
ucclneoBanre QyHKIIH;

-yMEHHUE HCIOJIb30BaTh CBOMCTBA U TpauKky (DYHKIUH IS pelIeHuUs
YpaBHEHUH, HEPAaBEHCTB U 3aJ1a4 C apaMeTpamMu; H300paxkaTh Ha
KOOPJIHMHATHOM INIOCKOCTH MHOYECTBA PEILIEHNUN YPaBHEHHI, HEPABEHCTB U
WX CHCTEM;

TPy 9. YMeTs cBOOOAHO ONEpUPOBATh MOHATHSIMU: TIOCIIEA0BATEIbHOCTS,
apudMeTHYeCcKas IPOrpeccHs, TeOMETpUIecKas Iporpeccus, 0ECKOHEUHO
yObIBaroOIIas reoOMeTpHYecKas MPOrpeccusl; yMEeHHE 33/1aBaTh
MOCJIE0BAaTEILHOCTH, B TOM YHCIIE C IOMOILBIO PEKYPPEHTHBIX (POPMYIT;
ITPy 10. YMmeTsb onepupoBaTh NOHATHAMU: HEMIPEPHIBHOCTH (DYHKIINH,
acUMNTOTHI Tpaduka GyHKIMH, TIepBas U BTOpast MPOU3BOAHAS (DYHKITUH,
TEOMETPUIECKUN U (PU3HUSCKHUI CMBICI PON3BOAHON, TIEPBOOOpa3Has,
oTpeleIeHHBII HHTErpall; yMEHHE HaXOJUTh aCUHMITOTHI rpaduka
(YHKLUY; yMEHUE BBIUUCIIATH IPOU3BOJHBIE CYyMMBI, IIPOU3BEICHN,
YJaCTHOTO M KOMIIO3UIMHY (DyHKIIMH, HAXOIUTH YpaBHEHUE KacaTeIbHOM K
rpaduky QyHKIHH;




-YMeHHe UCTIONB30BaTh MPOU3BOIHYIO IJIsl HCCIeN0BaHus QYyHKUNH, IS
HaXO>KACHUS HAWIYYIIEro pelieHNs B IPUKIAIHbIX, B TOM YHCIIE
COLIMAJIBHO-3KOHOMHUYECKUX M (PU3NIECKUX 3a7a4dax, Ul ONpeaeIeHHs
CKOPOCTH U YCKOPEHHS; HAXOJUTh TUIOLIAaIH U 00bEMBI GUTYP C TOMOIIBIO
MHTErpaa; IPUBOAUTH IPUMEPHI MATEMATUIECKOTO MOJCITUPOBAHUS C
nmoMotipio nuddepeHnnaIbHbIX YpaBHEHUI;

TPy 11. YMeTh onepupoBaTh MOHATHAMU: KOMIUIEKCHOE YHCIIO,
COIPsDKEHHBIE KOMITJICKCHBIC YHCIIA, MOAYJb H aPTYMEHT KOMIUIEKCHOTO
gmrcia, popma 3armicu KOMIDICKCHBIX 9UCelT (TeoMeTpraecKas,
TPUTOHOMETPUYECKAS U alire0panyiecKkas); yMeTh IPOU3BOIUTD
apudMeTHYECKHE NEHCTBUS C KOMIUIEKCHBIMH YHCIIaMU; IPHBOANUTH
MIPUMEPBI UCTIOJIB30BaHUSI KOMIUIEKCHBIX YHCET;

Py 12. YMeTh cBOOOHO OTIEPUPOBATH MOHITHAMH: CPETHEES
apudMeTHYeCKOe, MeIaHa, HanOoJIbIIee M HAaNMEHbIIIee 3HAYCHUS,
pasmax, JUCIepcusi, CTAaHJAPTHOE OTKJIOHEHHE AJIS1 OIIMCAHUS YHCIOBBIX
JaHHBIX; YMEHUE UCCIIEA0BaTh CTATUCTUYECKUE JaHHbIE, B TOM YHCIIE C
MpUMEHEHUEM IpapUueCKIX METOOB U 3JIE€KTPOHHBIX CPE/ICTB;
rpaUUecKy UCCIeI0BaTh COBMECTHBIC HAOMIOACHHUS C IOMOIIBIO TUarpaMm
paccenBaHMs U IMHEHHON perpeccuy;

IMPy 13. YMeTh HaX0UTh BEPOSITHOCTH COOBITHII C MCIIOIb30BAHUEM
rpadUUeCcKUX METOJIOB; MPUMEHSATH JUIsl pEICHNUs 3a/1a4 (hOpMYITbI
CJIOXKEHMSI 1 YMHOXKEHUS BEPOSATHOCTEH, (POpMyYITy MOIHON BEPOSITHOCTH,
¢dbopmyny beprymm, komOnHATOpHBIE PaKTHI U (POPMYIIBI; OLIEHUBATH
BEPOSITHOCTH peaNTbHBIX COOBITHIA; YMEHHE ONIEPUPOBATH TIOHATHIMU:
ciydaifHasl BEJIMUKHA, paclpe/ielieHne BEpOATHOCTEH, MaTeMaTHIECKOE
O’KU/IaHUE, IUCIEPCHS U CTAaHIAPTHOE OTKIOHEHHUE CITy4aiiHON BEJIMYMHBI,
(GYHKIUH pacripeielieHus U ITIOTHOCTH PABHOMEPHOTO, TIOKA3aTeIbHOTO 1
HOPMAaJIbHOT'O paclpe/ielIeHui; YMEHHE UCI0JIb30BaTh CBOMCTBA M3yUEHHBIX
pacrpeneneHuid A7l peleHus 3a1a4; 3HAKOMCTBO C TIOHSTUSIMH: 3aKOH
0OJBIINX YUCETI, METO/IBI BEIOOPOYHBIX UCCIIEI0BaHUIT; yMEHUE IPUBOIUTD
MPUMEPHI IPOSIBIICHHSI 3aKOHA OOJIBIINX YKCEN B IPUPOJTHBIX U
0OIIECTBEHHBIX SIBICHUSAX;

TPy 14 YmeTb cBOOOIHO ONIEpUPOBATh NOHATHAMU: TOUKA, PsMas,
IJIOCKOCTb, MMPOCTPAHCTBO, OTPE30K, Iy, IJIOCKUNA YroJdl, ABYTPaHHBIA yIoJl,
TPEXTPaHHBIN YTOJI, epeceKaroInecs, NapauiebHbIe U CKPEIUBAIOIHECS
npsMBbIe, TAPaJIIEIbHOCTh U EPICHANKYIISIPHOCTD MPSMBIX U TNIOCKOCTEH,
YToJI MEXAY NPSIMBIMHU, YIOJI MEKAY NPSIMO U IIIOCKOCTBIO, YTOJI MEKIY
IUIOCKOCTSIMU; YMEHHE UCIIOIb30BATh IIPU PELLICHUN 3a/1a4 U3yUCHHbIE
(haKThl ¥ TEOPEMBI INIAHUMETPUH; YMEHHUE OILICHUBATh Pa3Mepbl 0OBEKTOB B




OKpY’KaloIlleM MUPE; YMEHHE OIIEpUpOBaTh MOHATHAMHU: MHOTOTPaHHHK,
CeueHHe MHOT'OTPAHHUKA, [IPABUIbHBIH MHOTOTPAHHUK, IPU3Ma, TUPaMHULA,
(urypa 1 TOBEpXHOCTH BpallleHus, HWIHHIP, KOHYC, map, cdepa,
pa3BepTKa MOBEPXHOCTH, CEUEHHsI KOHyCa U [UINHPA, apajiebHbIE OCH
WM OCHOBAHMIO, CEUEHHE 11apa, MIIOCKOCTh, Kacaromasics chepsl,
LIWIMHIPA, KOHYCa; YMEHHE CTPOUTh C€YeHHEe MHOTOTPaHHUKA, H300pakaTh
MHOTOTPaHHUKH, (QUTYPHI U IOBEPXHOCTH BpAILIEHHsI, UX CEYCHHUS, B TOM
YHCIIe C TIOMOIIBIO JIEKTPOHHBIX CPEACTB; yMEHHE IPUMEHSTH CBOICTBA
TEOMETPUUECKUX (PUTYDP, CAMOCTOSITEIBHO (DOPMYIMPOBATH ONPEAETIECHUS
W3y4aeMbIX QUTyp, BBIIBUTATH THIIOTE3HI O CBOMCTBAX U MPHU3HAKAX
reoMeTpudeckux (Guryp, 000CHOBBIBAThH MJIM ONIPOBEPTaTh MX; YMEHUE
MPOBOJUTH KIaCCU(PUKALUIO GUTYD IO Pa3IMUHBIM IPU3HAKAM, BBIIIOIHSITH
HEO0XOIUMBIE OMIOJHUTEIbHBIE TIOCTPOCHHUS;

Py 15YMeTs cBOOOAHO ONEPUPOBATH MOHATHIIMU: TUIOMIATb PUTYPEI,
00beM (Urypsl, BEIMUUHA YIJIA, PACCTOSHUE OT TOUKH A0 IIOCKOCTH,
paccTosiHue MEXIY IPSAMBIMH, PACCTOSHIE MEXKAY IMJIOCKOCTSMH, IUIOMIAAb
cdepsl, TIIoLIaIb MOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCa, IWINHAPA,
00beM Ky0a, MPSIMOYTOJILHOTO TIapaJuieenune/ia, TUpaMuIbl, PU3MBI,
HWIMHIPA, KOHYCA, 11apa; yMEHHE HaXOAUTh OTHOILIEHHE 00bEMOB
MOJJOOHBIX QUTYD;

Py 16 YmMeTb cBOOOTHO ONIEpUPOBATH OHSATHAMU: IBUKEHUE,
napajieabHbIi IEPEeHOC, CHMMETpPHS Ha TUIOCKOCTH U B IPOCTPAHCTBE,
MTOBOPOT, MpeoOpa3oBaHue MOA00us, MOT00HBIEe (GUTYPBHI; YMEHUE
pacro3HaBaTh paBHbIE U TIO00HBIE GUTYPHI, B TOM YUCIIE B IPUPOJIC,
HCKYCCTBE, apXUTEKTYpPE; YMEHHE UCIIOJIb30BaTh T€OMETPUIECKUE
OTHOILEHHUS, HAXOAUTh TEOMETPUUYECKHE BEIIMUMHBI (JUIMHA, YTOJ, TUIOLIa b,
00beM) MPH PENICHUH 3aJ1a4d U3 JIPYTUX y4eOHBIX IPEIMETOB U M3 pealilbHON
KHU3HH;

TPy 17.YmeTh cBOOOIHO ONIEpUpOBaTh NOHATHAMU: IPSIMOYTOJIbHAS
cucTeMa KOOPAWHAT, BEKTOP, KOOPAMHATHI TOUYKH, KOOPAMHATHI BEKTOPA,
CyMMa BEKTOPOB, IPOHU3BEJICHHE BEKTOPA Ha YHCIIO, PA3JIOKEHHE BEKTOPa
1o 6a3ucy, CKaIIpHOE MPOU3BEIeHHE, BEKTOPHOE POU3BEACHHE, YTOI
MEXIy BEKTOPaMH; YMEHUE HCIOIb30BaTh BEKTOPHBIN U KOOPAUHATHBIN
METOJ JJIsl pEIICHNS TEOMETPUIECKHX 33124 ¥ 33]1a4 IPYTUX y4eOHBIX
MPEeIMETOB; OTIEPUPOBATH MOHATHAMHA: MaTprla 2x2 1 3X3, ONpeaenuTeNb
MAaTpHIIbI, TEOMETPUYECKUN CMBICT OTIPEICITUTENS;

IIPy 18. YMeTh MOEIUPOBaTh pealibHbIC CUTYAIIMH Ha A3bIKE MATEMATHKU;
COCTaBJISATh BBIPAXKEHUSI, YPABHEHUS], HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBHIO 33a4H, UCCIE0BATh MOCTPOCHHBIE MOJIEIU C UCITIOJIb30BAHUEM




amnmapara anreOpbl, HHTEPIPETUPOBATh MOMYYSHHBIN Pe3yNIbTaT; CTPOUTh
MaTeMaTUYECKUE MOJICNIH C MOMOIIBIO TEOMETPUUECKUX TOHATUH U
BEJIMYMH, PElIaTh CBSI3aHHBIE C HUMHU MPAKTUYECKUE 3aa4H; COCTaBISATh
BEPOATHOCTHYIO MOJIENIb U HHTEPIIPETUPOBATH MOMYUEHHBIN pE3yJIbTAaT;
pelaTh NpUKIaJHbIe 3aJa4u CpeICTBAMU MaTEeMaTHYECKOT0 aHaInu3a, B TOM
YUCIIe CONUAThHO- IKOHOMHUYECKOTO U (DHU3UIECKOTO XapaKTepa;

[Py 19. YMeTh BRIOMPATh MOAXOSALINN METOT IIsl PEIICHUS 3a]a4H;
MOHMMAaHUE 3HAYMMOCTH MaTEMATUKH B U3yYEHUU IPUPOJIHBIX U
0O0IIECTBEHHBIX TIPOIIECCOB U SBIICHHUI; YMEHHE PACcIIO3HABATH MPOSIBICHUE
3aKOHOB MaTEMAaTHUKHU B UCKYCCTBE, YMEHNE NMPUBOJIUTh IPUMEPHI
MAaTE€MaTUYECKUX OTKPBITHUI POCCUICKON U MUPOBOM MAaTEMAaTHYECKOM
HayKH.

OK 02.
Hcnosb3oBarth
COBpeMeHHBbIE cpecTBa
MOMCKA, AHAIN3A U
HHTEpNpeTanuu
HHGopMauuu U
HHGOpMALMOHHbIE
TeXHOJIOTHH IS
BBINOJTHEHHS 3a/1a4
npogeccHOHAIbHOM
AeTeJIbHOCTH

(JTP) B 06.1acTH HEHHOCTH HAYYHOI'O TIO3HAHMSI:

c(hOpMHPOBAHHOCTh MUPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
PasBUTHS HAYKH U OOILECTBEHHON MPaKTHUKH,
OCHOBaHHOT'O HA JIUAJIOTe KyJIbTYp,
CIOCOOCTBYIOILIETO OCO3HAHMIO CBOETO MECTa B
MOJIMKYJIBTYPHOM MHUPE;

COBCPHICHCTBOBAHUC SI3BIKOBOM M YMTATEIIHCKOM
KYJBbTYPBI KaK CpeACTBa BSaHMOHeﬁCTBHH MCKOY
JIFOABMU U MMO3HAHUA MUPaA,

OCO3HAaHHE NCHHOCTHU Hay‘lHOﬁ ACATCIBHOCTH,

TOTOBHOCTB OCYIIECTBIISATH MPOEKTHYIO U
UCCIIEIOBATENBCKYIO JISSITEBbHOCTh MHIUBHU Ty aTbHO
U B IpYIIIIE;

MP 01.0Bi1aieHne yHUBePCAJIbLHBIMA y4eOHBIMH

NMO3HABATEIbHBIMH JeliCTBUSIMM:

B) padora ¢ nHpopManmeii:

BJIaJICTh HABBIKAMH MTOJY4YEeHHUs] MHOpMALIH U3
MCTOYHUKOB Pa3HbBIX THIIOB, CAMOCTOSTEIBHO
OCYILECTBISTH MOUCK, aHAJIN3, CHCTEMATH3AIHIO U
WHTEPIIPETANIO HHPOPMAITUH PA3ITUYHBIX BUJIOB U
($hopm npencTaBiIeHuUS;

CO3/1aBaTh TEKCThI B PA3JIMUHBIX (hopMaTax ¢ yueToM
Ha3Ha4YeHHs MH(POPMAINHN U 1IeJIeBON ayIUTOPHUH,
BBEIOMpAs ONTUMATBHYIO (POpMY IIPEACTABICHHS U
BU3yaJIM3allly;

IIP 3.YMeTs oneprpoBaTh NOHATUSMU: palliOHATBHBIE, HPPAIIUOHATBHEIE,
MoKa3aTenbHbIe, CTETICHHBIE, JJorapu(MUiIecKre, TPUrOHOMETPHUYECKHE
YpaBHEHUS U HEPABEHCTBA, NX CUCTEMBI;

IIP 10. YMmeTh onepupoBaTh NOHITHSIMU: MHOTOTPAHHUK, CEUCHHE
MHOTOTpaHHUKA, Ky0, mapajuienenurne], pu3mMa, nupamuna, Gurypa u
MOBEPXHOCTH BpaIllCHHs, IWIHHAP, KOHYC, map, cdepa, ceueHus: Gurypel
BpalleHus, MIJIOCKOCTh, Kacarowmasics chepbl, HUIMHIPA, KOHYCa, IUIOMAAb
MOBEPXHOCTH MUPAMHIBI, IPU3MBI, KOHYCA, IIHHIPA, IJI0MaAb chepsl,
00BeM Ky0a, MPSIMOYTOJILHOTO TIapaJuleenue 2, TUpaMHIbl, PH3MEI,
LWIMHIPA, KOHYCA, 11apa; yMEeHUe n300pakaTb MHOTOTPaHHUKH U
MOBEPXHOCTH BPAILEHHUS, UX CEUEHUSI OT PYKH, C IOMOIIBIO YEPTEHKHBIX
WHCTPYMEHTOB M JIEKTPOHHBIX CPEJCTB; YMETh PACIIO3HABATh CUMMETPHIO
B IIPOCTPAHCTBE; YMETh PACIIO3HABATh MPAaBUIILHBIE MHOTOIPaHHHKH;

ITP 13.YMmeTs onepupoBaTh NOHATHAMHU: MIPSIMOYTOJIbHAS CHCTEMA
KOOpJMHAT, KOOPJIUHATHI TOUKH, BEKTOP, KOOPAHHATEI BEKTOPA, CKAIIPHOE
MPOM3BEIEHHE, YTOJl MEXY BEKTOPAMH, CyMMa BEKTOPOB, IPON3BEICHHE
BEKTOpa Ha YUCII0; HAXOJUTh C TOMOILBIO N3YYEHHBIX (HOPMYIT KOOPAWHATEI
CepeIMHBI OTPE3KA, PACCTOSHUE MEXKIY ABYMS TOUKAMU;




— OLCHUBATH JOCTOBCPHOCTH, JIETUTUMHOCTD

nH(pOPMAITIH, €€ COOTBETCTBHE MPABOBBIM 1
MOPaJbHO-3TUYECKUM HOPMaM;

— HCIIOJIB30BaTh CPCACTBA I/IH(bOpMaHI/IOHHI)IX u

KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B PEIICHUN
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3aIMOHHBIX 32]1a4 C COOJII0ICHIEM
TpeOOBaHMI SPTOHOMHUKHU, TEXHUKH 0€30ITaCHOCTH,
TUTHUCHBI, PeCypCOCOSPEKESHHUS, TIPABOBBIX U
3THYECKHX HOPM, HOPM HHPOPMAITUOHHOMN
0€30I1aCHOCTH;

— BJIAACTh HaBbIKaMU paCllO3HaABaHUA U 3aIIUTHI

uHpopMaIuu, HPOPMAITMOHHON OE30TIaCHOCTH
JHYHOCTH

OK 03. IlnanupoBaTts U
peaau3oBbIBATH
co0CTBEHHOE
npogecCHOHATBLHOE H
JIMYHOCTHOE Pa3BUTHE,
NpeANnpPHHUMATEIbCKYI0
esiTeTbHOCTD B
npogeccuoHAIBHOI cepe,
HCNOJIB30BAThH 3HAHMUS 110
¢unHaHCOBOM rpaMOTHOCTH
B Pa3JIMYHBIX ’KH3HEHHBIX
CUTYalUsAX

(JTP) B 06.1acTH 1yXOBHO-HPABCTBEHHOTO
BOCIIUTAHMS:
c(OpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHWUS,
ATUYECKOTO MTOBEICHHS;
CIOCOOHOCTP OIIEHUBATH CHTYAIMIO ¥ IPUHUMATh
OCO3HAHHBIE PEIIEHUs], OPUECHTUPYSICh HA MOPaJIbHO-
HPABCTBCHHBIC HOPMbI U ICHHOCTH,
OCO3HaHME JIMYHOTO BKJIA/IA B TOCTPOCHHE
YCTOHYMBOTO OYAyIIETO;
OTBETCTBEHHOE OTHOLIEHHE K CBOMM POAMTEISIM U
(MM) IPYTHM YIeHaM CEMbH, CO3/IaHHIO CEMbH Ha
OCHOBE OCO3HAaHHOT'O IIPUHATHS LIEHHOCTEMN
CEMEITHOM JKU3HH B COOTBETCTBHH C TPAJAUIHIMH
HapozaoB Poccuu;
MP 03. OBaanenne yHuBepcaJbHBIMH
PeryJIsiTHBHBIMH J€iiCTBHSIMM:
a) caMOOpPraHu3anmA:
- CAMOCTOSITEIILHO OCYIIECTBIISATh MIO3HABATEIBHYIO
JCATCIbHOCTD, BBIABIISATH HpO6HeMBI, CTaBUTH N
(bopMyaHpoBaTh COOCTBEHHBIE 3a/1a4¥ B
00pa30BaTeIbHOMN NESTEIILHOCTH U )KU3HEHHBIX
CHUTYaIHAX;
- CAMOCTOSITEIIBHO COCTABIISATH TUIAH PEIICHHS
po0JIeMBI ¢ YIETOM UMEIOIINXCS PECYPCOB,

IIP 03. YMmeTh onepupoBaTh MOHITUSIME: PallUOHATBHEIE,
UppanroHanbHbIe, TOKa3aTelbHbIE, CTENICHHBIC, IOTApU(PMHUIECCKHE,
TPUTOHOMETPUYECKHE YPABHEHUS I HEPABEHCTBA, NX CHCTEMBI,

IIP 10.YMmeTs onepupoBaTh MOHATHSIMH: MHOTOTPaHHUK, CEUEHIE
MHOTOTpaHHUKA, Ky0, mapajuienenurne]], pu3Ma, nupamuna, Gurypa u
MOBEPXHOCTh BpAILLCHHS, HWIMHAP, KOHYC, ap, chepa, ceueHus: Gurypsl
BpalleHus, MIJIOCKOCTh, Kacarowmasics chepbl, HUINHIPA, KOHYCAa, IUIOMAab
MOBEPXHOCTH MUPAMUJIBL, IPU3MBI, KOHYCA, IMITUHIIPA, TI0MaIb chephbl,
00BbeM Ky0a, MPSIMOYTOJIBHOTO TTapajuleenunesa, TMpaMuIsl, IPU3MBI,
LWIMHIPA, KOHYCA, 11apa; yMEeHUe n300pakaTb MHOTOTPaHHUKH U
IIOBEPXHOCTH BPALLEHHUS, UX CEUEHUS OT PYKH, C IIOMOILBIO YEPTEXKHBIX
MHCTPYMEHTOB U JJIEKTPOHHBIX CPENICTB; YMETh PACIIO3HABATH CUMMETPHIO
B IIPOCTPAHCTBE; YMETh PACIIO3HABATH IIPABUIIbHBIE MHOIOTPAHHUKY;

IIP 13. YMeTh onepupoBaTh MOHATHSAMHU: IPIMOYTOJIBHASI CHCTEMA
KOOPJHMHAT, KOOPAUHATHI TOUYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAISIPHOE
IIPOU3BEIECHUE, YTOJl MEXKIY BEKTOPAMU, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha YUCII0; HAXOJUTh C MIOMOILBIO N3YYEHHBIX (HOPMYJ KOOPAUHATEI
cepeaHbl OTPE3Ka, PACCTOSIHUE MEXKY IBYMsI TOUKaMHU;




cOOCTBEHHBIX BO3MOXKHOCTEH 1 IPEANIOYTCHUH;

- 1aBaTh OLICHKY HOBBIM CHTYallUsIM; CIOCOOCTBOBATh
(hOpMHUPOBaHUIO U NPOSIBJICHUIO IIUPOKON 3PYIULINH B
pa3HbIX 00MACTIX 3HAHWH, TOCTOSIHHO TOBBIIIATH CBOM
00pa30BaTeIbHBIN U KyIbTyPHBIH YPOBEHB;

0) CAMOKOHTPOJIb:

- UCTIONIBb30BaTh MPHUEMBbI pe(IEKCHH ISl OLCHKH
CUTYyalluH, BEIOOpa BEPHOTO PELICHNUS;

- YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO
MNpUHUMATh PCIICHUA 110 UX CHUIKCHUILO,

B) SMOLIMOHAJIbLHBIA HHTEJIEKT, PEANoIaraomui
- c(OpMHUPOBAHHOCTH: BHYTPEHHEH MOTHBALINHY,
BKJIIOYAIOLIECH CTPEMJICHHE K TOCTHXKEHHIO LIEJIU U
ycnuexy, ONTUMU3M, UHUIITUATUBHOCTD, - YMCHUC
JIeHCTBOBATH, NCXOIS M3 CBONX BO3MOKHOCTECH;
-3MIATUH, BKIIOYAIOLIEH CIIOCOOHOCTh TOHUMATh
OMOIIMOHAJIBHOC COCTOSHUC APYTUX, YUYUTBIBATE €TI0
MIPU OCYIIECTBICHUN KOMMYHHKAIIUHU, CIOCOOHOCTD K
COYYBCTBHIO U CONIEPEKUBAHUIO;

- COLIMAITbHBIX HABBIKOB, BKITFOYAIONIUX CITIOCOOHOCTD
BBICTpanMBaTb OTHOUICHUA C JPYT'UMH JIIOAbMU,
3a00THUTHCS, IPOSBIATH HHTEPEC U pa3pelaTh
KOH(DITMKTBI;

OK 04. D¢ pexTuBHO
B3aHMO/IeiCTBOBATDL U
paborath B
KOJIJIEKTHBE M KOMAaH/Ie

(JTP) T'oTOBHOCTE K CAMOPA3BUTHIO,

CaMOCTOSITETIFHOCTH M CaMOOTIPEIeNIEHHIO;

(MP) OBnajieHre HaBbIKAMH y4eOHO-

HCCIEA0BATENBCKON, MPOEKTHON U COLUAIBbHOM

JeSTEITHLHOCTH;

MP 02.0Bi1aienne yHUBepCaJIbHBIMHA

KOMMYHHKATHBHBIMU JAeHCTBUSIMHA:

0) coBMeCTHAaA AeATeJbHOCTh:

— TIOHMMATh W UCIIOJIE30BATh MPEUMYIIIECTBA
KOMaHJJHO! W MHIUBHTyaTbHON PabOTHL;

— MPUHUMATH LIEJTU COBMECTHOM AESITENILHOCTH,
OpPraHU30BHIBATH U KOOPJUHUPOBATH JEUCTBUS I10 €€
JIOCTH>KEHHUIO:

— COCTaBIIAThH IJIaH IEUCTBUMN, pacIIpeeIsITh POJIU C
y49eTOM MHEHHUI Y9aCTHUKOB 00CYKIaTh PE3yIbTaThI

COBMECTHOH pabOTHI;

ITP 08. YMeTs onepupoBaTh MOHITUSMHE: CITy4aliHbBIH OMBIT U CIy4aliHOe
COOBITHE, BEPOSITHOCTh CIIYy4alHOTO COOBITHS; YMETh BBIYHCIISITH
BEPOSITHOCTD C UCIIOJIb30BaHUEM IpahUIECKUX METOAOB; IPUMEHSThH
(OpMYIIBI CI0XKEHUSI U YMHOXKEHUS BEPOATHOCTEH,

KoMOWHaTOpHbIE (PaKThl U POPMYIIBI TIPU PEIICHUHN 3a/1a4; OIICHUBATH
BEPOSITHOCTU PeaNIbHBIX COOBITHIA; 3HAKOMCTBO CO CITyYalHBIMU
BEIMYMHAMH; YMEHHUE IIPUBOAUTH IPUMEPHI MIPOSBICHHS 3aKOHA OOIBIINX
YHCeN B IPUPOJIHBIX U OOIECTBEHHBIX SIBICHUSIX;

ITP 02. YMmeTh cBOOOIHO OMEPUPOBATH MMOHATUSIMH: CTETICHbD C IIETBIM
ToKa3aresneM, KOpeHb HaTypajbHOM CTeNeHH, CTENEHb ¢ PAllMOHAILHBIM
MoKa3areyieM, CTeTeHb C JeHCTBUTENBHBIM (BEIICCTBEHHBIM) TIOKA3aTeIeM,
Jorapu@m 4rcia, CHHYC, KOCHHYC U TAHT€HC MPOU3BOIILHOTO YNCIIA;

ITPy 08 YMeTh cBOOOIHO ONEpUpOBaTh MOHATHIMU: TpaduK QyHKLINH,
oOpatHast QyHKUMs, KOMOO3UIMs QYHKINH, THHEHHAs QyHKUUS,
KBaJipaTUuHas GYHKINS, CTENeHHas QYHKIHS C LEIBIM [TOKa3aTeseM,
TPUTOHOMETpUUECKUe YHKINHU, 0OpaTHBIE TPUTOHOMETPUIECKHUE




— KOOPIMHHMPOBATH U BBHIOJIHATH pabOTY B YCIOBUSX
peanbHOro, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO
B3aMMOICHUCTBHS,

— OCYILIECTBIIATH O3UTUBHOE CTPATETNUYECKOE
MIOBEJICHUE B PA3JINYHBIX CUTYaLUsAX, IPOSIBISATH
TBOPYECTBO M BOOOpakeHUE, ObITh MHULIUATHBHBIM.

MP 03.0OBi1aieHue yHHBePCAJIbHBIMH

PeryJsiITHBHbIMM JAeficTBUSIMMU:

') NIPUHSATHE ce0sl U APYIUX JIO/Ieii:

— IPUHUMATh MOTHBBI U apryMEHTBI JPYIUX JHOAECH
NIPY aHAJIM3€e PE3yJIbTATOB e TEILHOCTH;

— IPU3HABATh CBOE MPABO U [IPABO JPYTHUX JIOJEH Ha
OIINOKHU;

— pa3BUBaTh CIOCOOHOCTH MOHUMATh MHP C TIO3HUIIUH
JPYroro 4ejoBeKa.

($yHKUMH, TOKa3aTeNbHas U lorapupmudeckast QyHKINUU; YMETb CTPOUTh
rpaduky QyHKINH, BRITOTHATH TPeo0pa3oBaHus rpaguKkoB (pyHKITHI;

- YMETh UCIOJb30BaTh rpaduKu GyHKIMHA A1 U3Y4EHHs IIPOLIECCOB U
3aBUCHMOCTEH MPH PELICHNUH 3a]1a4 U3 IPYTUX yUeOHBIX MPEIMETOB U U3
peanbHOM KU3HU; BEIpaskaTh (POPMYIIaMHU 3aBUCHMOCTH MEX Y
BEIMYMHAMY;

- CBOOOTHO ONEPUPOBATH HOHATHUAMH: YETHOCTh QYHKIHH, TIEPHOAUIHOCTD
(GyHKUIMH, OTPaHUYEHHOCTh (PYHKIIUH, MOHOTOHHOCTh (DYHKIIHH,
JKCTpeMyM (YHKIINH, HAHOOJbIIIee M HAaNMEHbIIIee 3HaYeHUs (yHKINH Ha
MPOMEKYTKE; YMETh IPOBOAUTE HCCIEAOBAHHUE (DYHKITIH;

- YMETh HCIOJIb30BaTh CBOMCTBA M TpauKy (YHKIWH IS pelIeHuUs
YpaBHEHUH, HEPAaBEHCTB U 3a]1a4 C MapaMeTpamMu; H300paxxaTh Ha
KOOPIMHATHOH MIIOCKOCTH MHOXECTBA PEILICHUI

YpaBHEHUH, HEPABEHCTB U UX CUCTEM;

OK 05 OcyumiecTBJISITH
YCTHYI0 M UCbMEHHYIO
KOMMYHUKAIHUIO HA
rocy1apcTBEHHOM fI3bIKe
Poccuiickoii @eaepanum ¢
y4eToM oco0eHHoCcTel
COIHATBHOTO U
KYJbTYPHOI0 KOHTEKCTA

(JTP) B 061acTH 3¢TETHUECKOT0 BOCITUTAHUS:

— ACTETHYECKOE OTHOIIECHUE K MHPY, BKITFOUas

ACTETUKY OBITa, HAYYHOTO M TEXHHYECKOTO

TBOPYECTBA, CIIOPTA, TPYAa U OOIIECTBEHHBIX

OTHOIIICHUH;

— CHOCO6HOCTB BOCIIPUHUMATDH PAa3JIMYHBIC BUBI

HCKYCCTBA, TpaaAullM1 U TBOPYECTBO CBOCTO U

JIPYTHX HApOJIOB,

— OIIYIIaTh SMOIIMOHANBEHOE BO3JICHCTBHE HCKYCCTBA,;

Y6e)K[IeHHOCTB B 3HAYUMOCTH JId JIMYHOCTH U

00I1IecTBa OTEYECTBEHHOTO U MUPOBOTO UCKYCCTBA,

STHUYECKUX KYJIBTYPHBIX TPATUIIMIA U HAPOIHOTO

TBOPYECTBA;

— TOTOBHOCTH K CAMOBBIPAXXCHUIO B Pa3HBIX BUAAX
HNCKYCCTBA, CTPEMJICHHUE NIPOABJIATE KQ4CCTBaA
TBOPYECKOU JTUIHOCTH;

MP 02. OBiagenne yHMBepCcaJIbHBIMHA
KOMMYHUKATUBHBIMH JAeiCTBUSIMHU:
a) odeHMne:

— OCYIIECTBISITh KOMMYHHKAIIMH BO BCEX Cepax
JKU3HU;

— pacIio3HaBaTh HEBEpOATHHBIC CPEICTBA OOIICHNS,
MMOHUMATh 3HAYEeHNE COIUAEHBIX 3HAKOB,

pacrno3HaBaTh NPEANOCHITKNA KOH(PIUKTHBIX

ITP 07. YMeTs onepupoBaTh MOHITUSME: CpeHEee apUPMETHIECKOE,
MearaHa, HanOospliee 1 HauMEHbIIee 3HaYeHUs, pa3Max, JUCIIePCHs,
CTaHJapTHOE OTKJIOHEHHE YHCIIOBOIO Habopa; yMEHUE U3BJIEKATh,
WHTEPIPETUPOBATh HHPOPMAIHIO, IPEACTABICHHYIO B TA0OIHUIIAX, HA
JuarpaMmmax, rpaukax, OTpakarollyio CBOMCTBa pealbHBIX MPOIIECCOB U
SBJICHUH; IPEICTABIATh MHPOPMALIUIO C IOMOLIBIO TAa0JIMI M JUarpamm;
WCCIIEIOBATh CTATUCTUYECKNE JaHHbIE, B TOM YHCJIE C IPUMEHEHHEM
rpapUUeCcKUX METOJIOB U 3JIEKTPOHHBIX CPEJICTB;

IIP 09. YMmeTs onepupoBaTh MOHATHAMU: TOUYKA, psAMasi, IIIOCKOCTb,
MIPOCTPAHCTBO, ABYIPAHHBIN YroJl, CKPEIIMBAIOILNECS MPSIMBIE,
MapajuIeIbHOCTh U MEPIeHINKYISPHOCTD MPSAMBIX U IIOCKOCTEH, Yroi
MEXy MPSAMBIMH, YTOJ MEXAY NPSIMOM U IUNIOCKOCTBIO, YTOJl MEKIY
IJIOCKOCTSIMH, PACCTOSIHAE OT TOYKH /10 INIOCKOCTH, PACCTOSTHUE MEXTY
MPSIMBIMH, PACCTOSTHUE MEXKIY ITOCKOCTSAMU;

- YMETh UCIOIB30BaTh MPH PEIICHNH 331a4 N3y4eHHBIE (PaKThl ¥ TEOPEMBI
TUIaHUMETPUHN; YMEHHE OLICHUBAThH pa3Mepbl 00bEKTOB OKPY>KaIOIIEro
MUDA;




CI/ITyaI_[I/Iﬁ " CMAT4YaTh KOH(i)J'II/IKTBI;
Pa3BEPHYTO U JIOTUIHO H3JIaraTb CBOIO TOUYKY 3PCHUA
C MCITOJIb30BAHUEM A3BIKOBEIX CPEACTB

OK 06 IIposiBaAsATH
TPa’kKIaAHCKO-
NMATPUOTUYECKYIO
MO3ULMIO,
JIeMOHCTPUPOBATH
0CO3HAHHOE MOBEJAeHHEe HA
OCHOBeE TPAJAULUOHHBIX
o01IeYe/I0BeYeCKUX
IEHHOCTel, B TOM 4YHcJIe ¢
Y4€TOM rapMOHHU3ALUH
MeKHALMOHAJBHBIX U
MeKpeJMTHO3HbIX
OTHOIIEHUIi, IPUMEHSATH
CTaHAPThI
AHTHKOPPYNIHOHHOI 0
noBeeHus

(JTP) -Oco3Hanue 00y4aroIUMHUCS POCCUHCKO

rpam)lchxoﬁ NACHTHYHOCTU,

LeJICHAIIPABICHHOE Pa3BUTUE BHYTPEHHEH
MO3ULIMY JTUYHOCTH HA OCHOBE TYXOBHO-
HPaBCTBEHHBIX IIeHHOCTEN Hapoa0B Poccuiickoit
®denepannu, UICTOPUIECKUX U HALIMOHATHHO-
KYJIBTYPHBIX TPAIUIHAN, (POPMUPOBAHUE CUCTEMBI
3HAYUMBbIX LICHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYILUUOHHOTO MHUPOBO33PEHUS,
MIPaBOCO3HAHUS, YKOJIOTUUECKON KYIbTYPHI,
CIIOCOOHOCTH CTaBUThH LIEJH U CTPOUTD KU3HECHHBIE
IJIaHBL;

(JIP) B yacTH rpasaaHCcKoOro BOCIUTAHUS
OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MIPaB U
00s13aHHOCTEH, YBaXKEHUE 3aKOHA U TIPABOIIOPSI/IKA;
MPUHATHE TPAJULIUOHHBIX HALIMOHAIBHBIX,
0011e9enoBeYecKnX TYMaHHCTUIECKIX U
JIEMOKPATUIECKUX IICHHOCTEH;

TOTOBHOCTH TIPOTHUBOCTOSITH UICOJIOTHH
JKCTpEeMH3Ma, HAIMOHAIN3Ma, KCeHO(POoouH,
JTUCKPUMHHALIMU 110 COLUATIbHBIM, PEIUTUO3HBIM,
PacoBBIM, HALIMOHAJIBHBIM IPU3HAKAM;

TOTOBHOCTH BECTH COBMECTHYIO JESTEIHHOCTD B
HHTEpecax IpaXkIaHCKOT0 OOIIECTBA, y4aCTBOBATh B
caMoynpaBJIeHHH B 0011Ie00pa30BaTeIbHON
OpraHU3alMU U JETCKO-IOHOLIECKUX OpraHU3alusix;
YMEHHE B3aMOJICHCTBOBATh C COMMATLHBIMHU
WHCTUTYTaMU B COOTBETCTBHHU C X (QYHKIMSIMH U
Ha3HAYCHUEM;

TOTOBHOCTbh K TYMaHUTAPHOU U BOJIOHTEPCKOM
JIeATEIBbHOCTH;

(JTP) B yacTi naTpHOTHYECKOr0 BOCITUTAHMS
c(hopMUPOBAHHOCTH POCCUICKOM TpakTaHCKOU
UJECHTUYHOCTH, IaTPUOTU3MA, YBAKEHHUS K CBOEMY
HapoJly, YyBCTBA OTBETCTBEHHOCTH iepen PoauHoi,
TOPJIOCTH 3a CBOM Kpai, cBo10 PoauHy, CBOM SI3BIK U

IIP 13.YMeThb onepupoBaTh NOHATHAMU: MPSIMOYTOJIbHAS CHCTEMA
KOOpJMHAT, KOOPJIMHATHI TOUYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAIIPHOE
MIPOU3BEICHHUE, YTOJ MEXKIY BEKTOpPaMH, CyMMa BEKTOPOB, IPOU3BEACHNE
BEKTOpa Ha YUCJIO; HAXOJUTh C IIOMOILBIO H3YYEHHBIX (POPMYII KOOPIUHATHI
CepeMHBI OTPE3Ka, PACCTOSHUE MEXKIY ABYMS TOUKAMU;

P 14. YMmeTh BEIOUPATh TOAXOASIINN U3yUYSHHBIH METOJ JUISL PEIICHUS
3aJjayy, paclo3HaBaTh MaTeMaTHYeCKHe (aKThl 1 MAaTEMaTUIECKUE MOAEIH
B IIPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX, B HCKYCCTBE; YMEHHUE
[IPUBOJUTH IIPUMEPBI MATEMATUYECKUX OTKPBITHIM POCCUMCKON U MUPOBOU
MaTEeMaTUYECKON HayKH.

IIP 08. YMmeTh onepupoBaTh HOHITHIMU: CIIyYalHBIN OIBIT U CIIy4ailiHOE
COOBITHE, BEPOSATHOCTh CIIY4aHHOTO COOBITHS; YMETh BBIYHCIISIT
BEPOSITHOCTD C UCIIOIB30BaHUEM TpaUIeCKUX METOAOB; MPHUMEHSITH
(hOpMYITBI CIIOKEHHUS U YMHOKEHUS BEPOSTHOCTEH, KOMOMHATOPHBIE (haKThI
1 GOPMYJIBI IPU pEIICHUH 33/1a4; OLIEHUBATh BEPOSITHOCTH peaibHBIX
COOBITHIT; 3HAKOMCTBO CO CITyYalHBIMU BETMYMHAMU; YMEHHE TIPUBOIUTH
MPUMEPHI MPOSIBIICHHS 3aKOHA OOJIBIINX YHCEN B IPUPOIHBIX U
0OIIECTBEHHBIX SIBICHUSX;




KyJbTYpY, MIPOIUIOE U HACTOSILIEE
MHOT'OHallMOHAIBbHOro Hapoaa Poccuy;

LIEHHOCTHOE OTHOIIEHHE K T'OCYAapPCTBEHHBIM
CHMBOJIaM, UCTOPHYECKOMY U IIPUPOIHOMY
HaCJIEIUIO, MaMATHUKAM, TPaJuLUsAM HApOJIOB
Poccun, noctmxenusm Poccun B Hayke, HCKYCCTBE,
CIIOPTE, TEXHOJIOTHSIX U TPYIE;

uzaeliHast yOeKJeHHOCTh, FTOTOBHOCTB K CIYKEHHUIO U
3amuTe OTevecTBa, OTBETCTBEHHOCTH 3a €T0 Cya0Y;
(MP) OcBoeHHBIE 00y4AIOIUMHUCSE
Me:KNpeJIMeTHbIe NOHATHS M YHHBepcalbHbIe
yueOHblIe eiicTBUSA (PETYIISITHBHEIE,
Mo3HaBaTeIbHble, KOMMYHHKATUBHEIE);
CIOCOOHOCTh UX UCTIONB30BAHUS B [TO3HABATEILHON
Y COLMANBHON NMpaKTHKE, TOTOBHOCTH K
CaMOCTOSITETIbHOMY IJITAHUPOBAHUIO U
OCYILECTBIICHUIO y4eOHOH e TeIbHOCTH,
OpraHM3aluy y4eOHOTO COTPYIHNYECTBA C
Ne1arornieckuMu paboTHUKaMH M CBEPCTHUKAMH, K
YYaCTHIO B IIOCTPOECHUH UHIUBHYaIbHOM
o0pa3oBaTeIbHON TPACKTOPHH;

OBJIa/ICHUE HAaBBIKAMH yueOHO- HCCIIeJOBATENBCKON,
MPOEKTHOM U COUMAIBHOM JIEATEIIbHOCTH;

OK 07 CopeiicTBOBaTH
COXPaHEHHUIO OKPY KaloLIei
cpensl,
pecypcocOepeskeHuIo,
NPUMEHSITh 3HAHUSA 00
U3MEHEeHNHU KJINMaTa,
NPUHIMIBI 0epeKIUBOro

NMPOU3BOACTBA, P PeKTHBHO|

JeliCTBOBATL B
Ype3BbIYAHHBIX CHTYAIIUSAX

HE IIPUHUMATh JEHCTBHS, IPUHOCSILIUE BPEL
OKpY>KaIoIEN cpene;

YMEThb IPOTHO3UPOBATh HEOIAaronpusITHbIE
3KOJIOTUYECKHUE MOCIIEACTBUSA IIPEAIIPUHUMAEMBIX
JEHCTBUMN, IPEIOTBPAILATD UX;

PaCLIIMPUTB OIBIT JEATEIBHOCTH IKOJIOTMUECKOM
HaIIpaBJIEHHOCTH;
pa3pabaThiBaTh IJIaH PELICHUS IPOOIEMBI C yYETOM

aHaJIM3a UMCHOIIUXCA MAaTCPUATIbHBIX 1 HCMATCPHUAJIbHBIX

pecypcos;
OCYIIIECTBIISITh II€JICHANTPABJICHHBIH TTOKCK TIepeHoca
Cpe/CTB M CrIOCO0OB JCHCTBHS B TIPO(PECCHOHATHHYIO
cpeny;

YMETh MEPEHOCUTH 3HAHUS B TIO3HABATCIBHYIO
MPAKTUYICCKYIO 00aCTH XKH3HECSITCIHHOCTH;

IIP 04. YMmeTs onepupoBaTh NOHATUAME: (PYHKIHS, HEIPEPbIBHAS
($yHKUUMS, TPOU3BOIHAS, IEPBOOOPA3HAsl, ONPEAEICHHBIA HHTETPa;
YMETh HaXOJHUTh MPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIUHA, UCTIONB3YS
CTPaBOYHBIE MaTEPHAaIIbl; HCCIIE0BAThH B IPOCTEHINNX CITyYasX QYHKIUH
Ha MOHOTOHHOCTb, HAXOJUTh HANOOJIbLINE U HAUMEHBIINE 3HAYCHHUS
(GyHKIUH; cTpOUTh TpauKH MHOTOYIICHOB C UCIIONL30BAHUEM alllapaTa
MaTeMaTHYECKOTO aHAIN3a; MPUMEHATh IPOU3BOIHYIO PH PEIICHUN
3aJ1a4 Ha JABM)KEHUE; pelIaTh NPAKTUKO- OPUEHTUPOBAHHBIE 33/1a4H Ha
HanOoJbIINE U HAMMEHBIINE 3HAUCHUsI, HA HAXOXKICHHUE ITyTH, CKOPOCTH
1 YCKOPEHHS;

IIP 05. YMeTh onepupoBaTth MOHITHSIMU: palliOHaIbHAS QYHKIIHS,
mokasartesbHasi QYHKIHsI, CTelieHHas: GYHKLU, JorapudMuaeckas
(byHKIMSA, TPUTOHOMETpHUYecKne QyHKINH, 0OpaTHbIe (GYHKIINN; YMEHHE
CTPOUTH TpaMKM U3YUYEHHBIX (QyHKINH, HCIIOIB30BaTh Tpaduku npu
M3Yy4E€HUH TPOIIECCOB U 3aBUCUMOCTEN, IPH PELICHUH 33]1a4 U3 JPYTUX
y4eOHBIX MPEIMETOB M 33134 U3 PeabHOM )KU3HHU; BBIPAXKATh




npeasiaraTh HOBBIE TPOEKTHI, OLICHUBATH UJICU C TTO3UIIUU
HOBU3HBI, OPUTUHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;
JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, BHOCHTH KOPPEKTHUBBI
B JIeSITENTFHOCTD, OIEHUBATh COOTBETCTBHE PE3YIHTATOB
LIEJISIM.

(hopMynaMu 3aBUCUMOCTH MEXIY BEIIMUMHAMU;

IIP 11. YMmeTh onepupoBaTh NOHATUSAMU: ABUKEHHUE B IPOCTPAHCTRE,
mo106HkIe (PUTYPHI B IPOCTPAHCTBE; HCIOIB30BaTh OTHOIICHHE
II0MIaieH TOBEPXHOCTEH U 00bEMOB MOJAOOHBIX (DUTYP MPU PEIICHUU
3amad;

IIP 12. YMeTb BBIUUCITATH TEOMETPUYIECKIE BETMYNHBI (JTMHA, YOI,
IJI0MIa/1b, 00BbEM, TUIOINA b IOBEPXHOCTH ), UCTIONB3YS U3YUYCHHBIC
(hOpMYyJIBI M METOJTBI;

IIK 1.3. IIpoBoauTs 1
o0padaTbIBaTh pe3yJbTaThl
HCNBITAHMI cHCTEM
OTOIIeHUS,
BO/JI0CHAOKEH U,
KaHAJIU3alMU U BOJOCTOKOB
IIK 2.4 PeryqupoBarhb
CMOHTHPOBAHHbIE CUCTEMbI
BEHTHUJISIIINY,
KOHIMIIHOHUPOBAHHUS
BO3/1yXa JJIs1 JOCTHKEHHUS
NMPOEKTHBIX U MACHOPTHBIX
XapaKTePUCTUK

(J/IP) B 06;1acTH IEHHOCTH HAYYHOT'0 MO3HAHMUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKHU U OOLIIECTBEHHOM
MPaKTUKH, OCHOBAHHOTO Ha AUAJIOre KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MUDE;

OCO3HaHHUe [IEHHOCTH HayYHOH JeATeIbHOCTH,
TOTOBHOCTB OCYIIECTBIISATH MPOEKTHYIO U
HCCIIEIOBATENbCKYIO NeSTEbHOCTh MHANBHUYaIbHO U B
rpynmnre;
(JIP) B yacTi TPyAOBOIr0 BOCIIUTAHMA:
- TOTOBHOCTb K aKTHBHOM JICATEILHOCTH
TEXHOJIOTHYECKON ¥ COLMAIbHON HaIlPaBJICHHOCTH,
CHOCOOHOCTh MHULIMUPOBATH, IUTAHUPOBATh U
CaMOCTOSITEIBHO BBITIONHATH TAKYIO JESITEIbHOCTS;
HHTEpEC K Pa3INuHbIM chepaM npodeccHoHaIbHOM
NeSITeNbHOCTH,
MP 01.0Bi1aieHne yHUBePCAJIbLHBIMU y4eOHBIMHI
NMO3HABATEIbHBIMH JefiCTBUSIMM:
a) 0a30Bble JIOTHYECKHe AeCcCTBYS:
— CaMOCTOSITEIHHO (hOPMYTHUPOBATH U
aKTyaJTM3MpoBaTh MpobIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;
— yCTaHaBJIMBATh CYILIECTBEHHBIN MPU3HAK WIIN
OCHOBAaHUS [T CPAaBHEHHUS, KIIACCH(DUKALTNH U
000011IeHNS;
— OIIpENEIIsATh LieJIN AeATEIbHOCTH, 3a/1aBaTh apaMeTphl U
KPUTEPUHU UX TOCTHKEHUS;
— BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHBOPEUHS B
paccMaTpUBacMBIX SIBICHHSAX;

IIP 04. YMmeTh oniepupoBaTh MOHITHAMU: (HYHKITHS, HENPEepHIBHAS
(byHKLUS, TPOU3BOIHAS, TIEPBOOOPA3HAs, ONPEACICHHBIN HHTETPAN; YMETh
HaXOJIUTh MTPOU3BOIHBIC AIIEMEHTAPHBIX (DYHKIMH, HCTIONB3YS
CIpaBOYHbBIE MAaTEpHAIIBL; UCCIE0BATh B MPOCTEHINNX CITydasX (GyHKIUH
Ha MOHOTOHHOCTb, HAXOAUTH HAUOOJIBIINE 1 HANMEHBILNE 3HAYCHUS
(GyHKUMI; CTPOUTH TpadKi MHOTOWICHOB C MCIIOJIB30BaHUEM ariapara
MaTeMaTHYeCKOTo aHaIN3a; MIPUMEHATh IPOU3BOIHYIO IPU PELICHUN
3a7a4y Ha ABWXCHUE; peIaTh NPAKTUKO- OPUEHTHPOBAHHbIE 3aJa4H Ha
HauOOJIbIINE U HAUMEHBLINE 3HAUCHHS, HA HAXO0XACHUE ITyTH, CKOPOCTH U
YCKOpEHUS;

TP 07. YMeTs onepupoBath MOHATUSAME: CpeIHEE apUPMETHUECKOE,
MenraHa, HanOosblIee 1 HauMEHbIIIee 3HaYeHHUs, pa3Max, JUCIIePCHs,
CTaHJApTHOE OTKJIIOHEHHE YHCIIOBOIO HA0Opa; yMEHUE U3BJICKATh,
MHTEPIPETUPOBATh HHPOPMAIHIO, IPEACTABICHHYIO B TAOIHUIIAX, HA
Imuarpammax, rpaukax, OTpakarolIyio CBOMCTBA peabHbIX IPOLIECCOB U
SIBIICHUH; TIPEICTABISATh MHPOPMAITUIO C TIOMOIIBIO TaOJIHII M JUarpamm;
MCCIIeIOBATh CTATUCTUYECKNE JaHHBIE, B TOM YHCIIE C IPUMEHEHHEM
rpauIeCKuX METOIOB U 3JICKTPOHHBIX CPEICTB;

TP 10.YMmeTs onepupoBaTh MOHATHSIMH: MHOTOTPaHHHK, CEUEHUE
MHOTOTpaHHUKA, Ky0, mapaenenumnea, npu3Ma, nupamuaa, Gpurypa u
MOBEPXHOCTh BpAIICHHS, IIMIHHAP, KOHYC, Iap, cdepa, ceueHus: Gurypel
BpalleHHs, IJIOCKOCTh, Kacarommasics cepbl, QUINHAPA, KOHYCa, IUIOMAAb
[MOBEPXHOCTH MUPAMHIIBI, IPU3MBI, KOHYCA, IIIHHIPA, TJI0MAb ChEpBI,
00BeM Ky0a, IPSIMOYTOIHFHOTO TTapauieeuIe/1a, THPAMUIBI, TIPU3MBI,
UTMHIPA, KOHYCA, 11apa; yMEeHHe n300pakaTb MHOTOTPaHHUKH H
[TOBEPXHOCTH BPAILCHHUS, X CEUEHUS OT PYKH, C TOMOIIBIO YEPTEHKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB; YMETh Paclio3HaBaTh CUMMETPUIO
B IIPOCTPAHCTBE; yMETh PacliO3HaBaTh IPABUIIbHbIE MHOI'OIPAHHUKY;

P 13. YMeTs onepupoBaTh NOHATHSAMHU: MIPSIMOYTOJIBHAS CHCTEMA
KOOpAMHAT, KOOPAMHATHI TOUKHU, BEKTOP, KOOPAUHATHI BEKTOPA, CKAISIPHOE

MPOM3BEICHIE, YTOJl MEXKY BEKTOPAMH, CYyMMa BEKTOPOB, TPON3BEACHNE




— BHOCHTH KOPPEKTUBHI B JICATCIHLHOCTD, OIICHUBATh
COOTBETCTBHE PE3yIbTATOB IIEJISIM, OLICHUBATh PUCKU
MOCTIC/ICTBUI ICATEILHOCTH;

pa3BUBATh KPEATUBHOE MBINUICHUE TIPU PEIICHUH
KU3HEHHBIX MPOOIICM;

0) 0a30BbIe HCCIeN0BATEIbLCKHE AeHCTBHUS:

—BBISIBIISITH IPUYMHHO-CIICICTBEHHBIE CBSI3U H
aKTyaJM3MpOBaTh 3ajjauy, BbIIBUraTh TUIIOTE3Y €€
peLICHNs, HAXOAUTh apTyMEHTHI JIsI J0Ka3aTeNIbCTBA
CBOUX YTBEPKACHUM, 3a71aBaTh MapaMeTPhl U KPUTEPHH
pelIeHus;

—aHaJIM3UPOBATh MOJYYCHHBIC B XOA€ PCIICHUA 3a1a4n
PE3YIbTAaThl, KPUTUYCCKU OLCHUBATH UX JOCTOBECPHOCTD,
IIPOrHO3UpPOBATh USMCHCHHUEC B HOBBIX YCIIOBHUAX;

—yMeTh NIEPEHOCUTD 3HAHUS B IIO3HABATEIBHYIO U
MPAKTHYECKYIO 00JIACTH KU3HEACIATCILHOCTH;

—YMETb UHTEIPUPOBATH 3HAHUSA U3 PA3HBIX NIPEIMETHBIX
obnacrei;

—BBIJIBUTaTh HOBBIE HJICH, ITPEJIaraTh OpUrHHAIbHBIE
MOZXOJIBI U PEIICHUS;

MP 02.0Bi1aieHre YHHBePCAJIbLHBIMHA

KOMMYHHKATHBHBIMH /1€fiCTBHSIMMU:

0) coBMeCTHAasI 1esiTeJIbHOCTD:

MOHUMATh ¥ UCTIOIB30BaTh MPEUMYIIECTBA KOMaHTHON H

WHIUBUIYyabHON paboThI;

NPUHUMATH [I€JIH COBMECTHOM JIeATENILHOCTH,

OpraHU30BBIBATH U KOOPIWHUPOBATH JICHCTBUS 110 e

JOCTHKEHHIO:

COCTABIISITH IIJIaH JICHCTBHH, pacrpeelisiTh POJIU C YIETOM

MHEHUH YYaCTHUKOB 00CYKIaTh PE3yIbTaThl COBMECTHON

paboTsr;

KOOPIMHHUPOBATH U BBIMOJIHATH paOOTY B YCIOBHUSX

peanbHOr0, BUPTYaIbHOTO 1 KOMOMHHUPOBAHHOTO

B3aUMOJICHCTBUS;

OCYIIECTBIISTH IIO3UTUBHOE CTPATETUYECKOE MTOBE/ICHNE B

PA3IMYHBIX CUTYaLUsIX, IPOSBIATH TBOPUECTBO U

BCKTOpA HAa YUCJIO; HAXOJUTH C IOMOMIbIO U3YUCHHBIX (bOpMy.]'I

BOOOpaKeHUE, OBITh MHUIIUATHBHBIM.

KOOPAWHATBHI CEPEANHBI OTPE3Ka, PACCTOAHHUE MEXKAY ABYMS TOUKAMU;




2.CTPYKTYPA U COJAEP)KAHUE OBIIEOBPA3OBATEJIBHOM JUCHUILIAHBI

2.1.

O0beM JUCUMIITIMHBI M BUIBI Y4e0HOH padoThl
Bun yueOHo# padoThI Oo0bem B
yacax*

O61beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTIIMHBI 232
B T.Y.
OCHOBHOE coJIep:KaHue 204
BT. 4.
TEOPETHYECKOE 00yUeHHe 158
MPAKTUYECKUE 3aHATHS 24
KOHTPOJIbHBIE paOOTHI 22
IIpodeccnonanbHO-OpHEeHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue 28
NPHUKJIATHOTO0 MOYJIs1)
BT. U..

28

MPAKTUYCCKHEC 3aHATHUA

IIpoMe:xxyToyHast arTecTanus (3K3aMeH)
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2.2TemMaTH4yecKHii MJIAH U COAEPKAHUE YUEOHOIH THCIUNIUHBI

HaumenoBanme pa3ageso u | Coaep:kaHue y4eOHOro Matepuasa (0CHOBHOe M MPo¢ecCHOHAJBLHO- OPHEHTHPOBAaHHOE), O0bem DopmupyemMble
TeM J1a00paTopHble H MPAKTHYEeCKHE 3aHSATHS, MPHKJIATHON MOIYJIb (IPH HAJHYHH) 4acoB KOMIeTeHIIHH
1 2 3 4
Paznen 1. [loBTopenne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 16
Tema 1.1 Conepxanne 1 OK 01, OK 02,
Henn u 3agaun 1. | ba3oBble 3HaHUS U YMEHHS 110 MaTeMaTrKe B MPO(eCcCHOHAIbHOM U B MOBCEHEBHON il OK 03, OK 04,
MaTeMaTHKH JIEATEILHOCTH. OK 05, OK 06,
NPHY OCBOEHUH OK 07
CHEeNHAIBHOCTH [K 1.5.
Tema 1.2 Copepxanne 1 [IK 2.3.
Yucaa 1 BIYUCICHHUS. 1. | JdelicTBus Ha/ MOJNIOKUTEIBHBIMU M OTPUIATEIBHBIMH YHCIIAMH, OOBIKHOBEHHBIMHU 1 il
Boipaxxkenust u JEeCATHYHBIMU Ipo0siMu. JIeHCTBUS CO CTENECHAMH, (POPMYIIBI COKPAIIIEHHOTO YMHOKEHHSI.
npeodpazoBaHus
Tema 1.3. IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/lePKAHUE (CoAepKAHNE PUKJIATHOT0 MOAYJINA) 2
I'eomeTpusi Ha MJI0CKOCTH B Tom uncie, npaKkTHYeCKHUX 3aHATHI U JIa0DOPaTOPHBIX padoT

IMpakTnyeckoe 3ansiTue 1.Buasl mockux uryp un ux rromas. [IpakTnko-oprueHTHPOBaHHbIE 2

3a71a4M B Kypce reOMETPHH Ha TNIOCKOCTH.
Tema 1.4 Copep:xkanue 2
TpouenTHbIe Buiunuciennst | 1. | [IpocThle IPOLEHTHI, pa3Hble CIOCOGH! X BbIUMCIeHHs. CI0XKHBIE MPOIICHTHL.

IIpakTHYecKoe 3aHsATHE 2

Tema 1.5 Conepxanue 2
Ypaeuenusi u HEPABEHCTBA. 1. | JInneliHble, KBapaTHbIe, APOOHO-INHENHBIE YPaBHEHNS U HepaBeHCTBA. Cr10cOo0bl peLIeHus!
Cucrembl ypasHeHuii " | cucTeM nmuHEHHBIX ypaBHEeHHH. CHCTEMBI INHEHHBIX HEPABEHCTB.

IIpakTH4eckoe 3aHATHE
Tema 1.6 Cogaepxanne 6
Cucrembl ypaBHeHHUI 1 1. | Cnoco6s1 pemenus cucteM JIMHEHHBIX ypaBHeHUH. [lorsTre MaTpuna 2x2 u 3x3, 6
HEPaBEeHCTB omnpexaenutenab Marpuibl. Meron ["aycca. CrcteMbl HEpaBEHCTB.
Tema l-z Conep:kanue 2
BxoaHoii KOHTPOJIb 1. | Bbrancnenns u npeobpasosanus. Y paBHEHNS M HEPABEHCTBA. | €OMETPHS Ha MIIOCKOCTH

KonTpoabHas padora 2

Paznen 2. [IpsiMble U NJI0CKOCTH B MPOCTPAHCTBE 14
Tema 2.1. Copepskannue OK 01, OK 03,
OcHoBHEIE NOHATHS 1. | Mpeamer crepeomerpun. OCHOBHBIE TIOHATHS (TOYKA, IIPAMAsi, IIOCKOCTB, IPOCTPAHCTBO). OK 04,
crepeoMeTpuu. " | OcroBHEIe akcHoMBI cTepeomerpu. Ilepecekaromuecs, HapaiebHbIe U CKPEIHBAOIIHEcs OK 07
Pacnioniozxenne npsiMbIx 1 npsimble. [[pu3HaK 1 CBOMCTBO CKPEIMBAIOIIUXCS MPSIMBIX. OCHOBHBIE IPOCTPAHCTBEHHBIE IIK 1.5
IIOCKOCTEH 1K 2.3.
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| (bUTypHI.

Tema 2.2. [IapaiebHOCTD Conepkanue
npSIMBIX, NPAMOii 1 . 1. | Mapannensubie npsamas 1 miockocTs. Onpenenenue. ITpusnak. CoiicTsa (¢ 4
IIOCKOCTH, ILIOCKOCTEN " | moxasarenscteom). Iapannensubie miockoctu. Onpenenenue. [pusnak. CoiicTea (c

JIoKazaTenbcTBOM). TeTpasp u ero 3neMeHTsl. [lapamnenenunen u ero meMeHTsl. CBoicTBa

IPOTHBOIIOJIOXKHBIX TPaHel U JuaroHasei napamienenunena. [locTpoeHue ceueHuii.

Pewenue 3anau.
Tema 2.3. Conepkanue
Hep“e“ﬂ“KYHHPPOCTb 1. | Mepnenaukynspreie npamele. [TapaniensHble NpAMbIE, HEPICHIUKYISPHBIE K IIOCKOCTH. 2
NpAMBIX, npaMon - " | Hpusnax neprenuKyIpHOCTH MPAMO# U MIOCKOCTH. JloKa3aTenbCTBO. [leprneHnKyap 1
IJIOCKOCTH, IIOCKOCTEN HakJIoHHast. [lepreH UKy IsIpHbIC TUIOCKOCTH. [IpU3HaK MEePICHANKYISPHOCTH IIOCKOCTEH.

Joxa3aTenbcTBo. PacCTOSIHHSI B IPOCTPAaHCTBE.
Tema 2.4, Coepikanue
Teopema o Tpex 1. | Teopema o Tpex meprneHauKyIApax. J(oKka3aTenbCTBO. YTOI MEXK/LY MPSAMOMH | TLIOCKOCTBIO.
HEPNEHTNRYIsIpax " | Yron Mexmy mrockocTsM.
Tema 2.5. ITpodeccnoHaILHO-OPHEHTHPOBAHHOE COIePKAHME (COAepKAHME NPUK/IATHOI0 MOLYJIst) g
ITapannenabHsble, N
HepTeHIMKY.ISpHbIC, B TOM 4Hc/e, NPAKTHYECKHX 3aAHATHI M JIa00PaTOPHBIX padoT _
CKpeIHBAKONHEcs MPMbIe IpakTuyeckoe 3aHsTHE 2. AKCHOMBI CTEpEOMETpUH. [IepreHIMKYIAPHOCT IPSIMON U 2

IUIOCKOCTH, TAPAIIENBHOCTD JBYX MPSAMbIX, MIEPIEHIUKYIISPHBIX TIOCKOCTH,
NEPIEHANKYJIIPHOCTD INIOCKOCTEM.
Tema 2.6. Conepkanue 2
Pemenne 3ana4. 1. | Pacmonoxenue npsaMeIX u IIockocTeii B mpocTpancTse. [leprnennkyispHOCTs 1
Mpsiveie u " | mapannensHOCTH IPAMBIX 1 MTOCKOCTEH. CKPENIMBAIONIMECS MPSIMBIC.
IUIOCKOCTH B IPOCTPAHCTBE >
Koutpoabhas paGora

Paspea 3. KoopauHaTtsl H BEeKTOPBI 12
Tema 3.1 CoepKaHie 2 OK 02, OK 03,
/lekapToBbI KOOPMHATLI B 1. | JlexapToBbl KOOpaMHATHI B IpocTpaHcTe. [IpocTeiinme 3amaun B koopauHaTax. Paccrosuue OK 04, OK 07
npocrpancTse. Paccrosinue " | MexIy ABYMS TOUKaMH, KOOPIMHATHI CEPEIUHBI OTPE3KA. IIK'1.5
ME:KAY ABYMS TOYKaAMU. [IK 2.3.
KoopauHarnbl cepeamnbl
oTpe3Ka.
Tema 3.2 Copnep:kanue
BekTopb! B pocTpancTBe. 1. | BexTopst B mpocTpancTse. CiloXKeHHe H BEIYUTAHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
Yron mesxny BeKTOpamu. " | uncno. Kommnanapusie Bextopsl. CKalspHOE MPOU3BEICHHE BEKTOPOB. Pasnoxkenue BeKTopa
Ckansiproe npoussenenue 0 TPEM HEKOMIUIAHAPHBIM BeKTOpaM. KOOpAHHATEI BEKTOPa, CKAIAPHOE IPOU3BEICHUE
BEKTOpPOB BEKTOPOB B KOOPJAMHATAX, YTOJ MEXKY BEKTOPAMH, YIOJ MEXKIY IPIMOM U IIIOCKOCTBIO, YIOJ

MEXIY TIIOCKOCTSIMH. Y paBHEHHE TUIOCKOCTH. | €OMETPUYECKHIA CMBICIT OITPENETUTEIsS 2 X2
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Tema 3.3 ITpodeccHoHATBLHO-OPHEHTHPOBAHHOE CO/IEPKaHUe (coep:KaHue NPHKJIAJHOI0 MOTY.IsA) 2
IpakTuxo- N
OPHEHTHPOBAHHBIE 3ATATH B ToM unciie, NpakTHYECKUX 3aHATHH M J1a00PATOPHBIX padoT _ _
Ha KOOPIMHATHOI IIpakTuyeckoe 3ansTue 3. KoopauHaTHas MI0CKOCTh. BhIuKcaeHE PACCTOSIHHUN U IUIOMIAACH Ha 2
10CKOCTH wiockocTr. KoMuecTBEHHBIE PACUETHI.
Tema 3.4 Conep:xanue 4
Pemenue 3ajna4. 1. | HAexapToBBI KOOPAMHATHI B IIPOCTPaHCTBE. BekTopk! B mpocTpancTee. CokeHue U
KoopauHaThl 1 BeKTOPbI " | BBIYMTAHHE BEKTOPOB. Y MHOXKEHIE BEKTOpA Ha urciio. KoMuiaHapHsie BeKTopsl. CKaspHOE
NPOU3BEICHHUE BEKTOPOB. PasjioxkeHue BEKTOPA M0 TPEM HEKOMILUTAHAPHBIM BEKTOPAM.
[Ipocreiimue 3a1aun B KoopauHaTax. KoopauHaThl BEKTOpa, PACCTOSHHE
MESK/Ly TOUKAMHU, KOOPMHATBI CEPEMHbI OTPE3KA, CKATAPHOE POU3BEICHHE BEKTOPOB B
KOOP/IMHATAX, YTOJI MEXy BEKTOPAMH, YIOJI MEK/LY PSIMON U IIIOCKOCTBIO, YTOJ MEK/LY
IUIOCKOCTSIMH.
KonTpoabhas padora 2
Pasnes 4. OcHoBbI TpUroHoMeTpuu. TpuronoMerpuyeckne GyHKIMHU 30
Tema 4.1 Coepkanue OK 01, OK 02,
Tpuronomerputeckue 1 | Panmanmzas mepa yria. [IoBopoT ToUKH BOKpYT Haualna KoopauHat. Onpeienenne CHHyca, 2 OK 03,
¢yHKUHH NPOU3BOJILHOTO " | kocuHyca, TaHreHCa M KOTaHTeHCa. 3HAKH CHHYCA, KOCHHYCA, TAHTHCA M KOTAHTEHCA 10 OK 04, OK 05,
yriaa, yucia. Paqnanunas u YETBEPTAM. 3aBUCUMOCTH MEXK/Y CHHYCOM, KOCHHYCOM, TAHTE€HCOM M KOTAHI€HCOM OJIHOTO U OK 06,
rpaaycHasi Mepa yrJja TOro Xe yIia. OK 07
Tema 4.2 Conep:xanue gg ;g
OcHobHbIe 1. | Tpuronomerpudeckue ToxaecTsa. CHHYC, KOCHHYC, TAHT€HC M KOTAHT€HC YTJIOB 0, H - CL. o
TPUTOHOMETPHYECKHE DOPMYJTBI TIPHBEIEHHSL.
TOKIECTBA.
Tema 4.3 Copnepixanue
Cunyc, KocuHyc, TaHTeHC 1. | Cymma u pasHocTs cunycoB. CymMa i pasHOCTh KOCHHYCOB. CHHYC M KOCHHYC JIBOIHOTO 4
CYMMBI H pa3sHOCTH ABYX " | yrna. ®opmyis nonosuHHOrO yria. [Ipeo6pa3oBaHus CyMMBI TPUTOHOMETPHUECKHX
yrjaos . (YHKIHIA B IPOU3BEICHHE U MPOU3BEICHUS B CyMMY. BhIpaskeHHe TPUTOHOMETPHUYECKUX
Cunyc u KocuHyc 1BOIHOTO (yHKIHMIT Yepe3 TAaHTeHC MOJIOBMHHOTO aprymenTa. [IpeodpazoBanust IpocTeHmmx
yriaa. ®@opmybl TPUTOHOMETPHYECKUX BBIPAXKEHHUIA.
TOJI0BUHHOTO yri1a B ToM uncIie, NPAKTHYECKHX 3aHATHI 1 J1a60paTOPHBIX padoT 2
IIpakTHyeckoe 3ansTHe [IpeoOpa3oBaHre TPUTOHOMETPUYECKUX BBIPAKEHUN 2
Tema 4.4 @ynknuu, ux CoepKaHie 1
CBOHCTBA. CHOCO?"I 1. | ObnacTs onpesieNeHus 1 MHOXKECTBO 3HaUeHHH (yHKIMiT. YETHOCTD, HEUETHOCT, i
3ananus GynKuui " | mepuognusocTs yHKIHA. CriocoGbl 3aKaHms (YHKIIHIA.
Tema 4.5 Conepixanue 2
Tpuronomerpuyeckne

1. | Obnacth onpeseneHns 1 MHOKECTBO 3HAYECHUH TPUTOHOMETPUIECKUX PyHKIMH. YETHOCTS,

(yHKIUM, MX CBOICTBA H

HEYETHOCTD, MIEPHOINIHOCTh TPUTOHOMeTpudecKnX (yHkiuil. CBoiicTBa M rpaduKu
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rpaguxku | GYHKIUI y = cOS X, y =S8N X,y =tg X, y = ctg X.

Tema 4.6 Conep:kanue

Ipeodpasosanue 1. | Cxatue n pacTsikenue rpadhukoB TPHTOHOMETPHYECKHX QYHKIIUI.

rpagukon [IpeoGpasoBanue rpahMKOB TPUTOHOMETPHIECKUX (DYHKIIHHA.

TPUIOHOMETPUYECKHX

pyHkumii

Tema 4.7 IIpodeccnonanbHO-OPHEHTHPOBAHHOE COEPKAHNE (COAepPKaHNe NPUKJIAIHOI0 MOIYJIf)
Onucanue

NPpON3BOACTBEHHBIX B ToM uncie, npakTHYeCKUX 3aHATHI M J1a00pATOPHBIX padoT

MPOLECCOB ¢ NOMOLIBLIO
rpagukos GpyHKIuiA

I[pakTnyeckoe 3ansitue 4./cnonp30BaHNe CBOWCTB TPUTOHOMETPUUECKUX (QYHKIHIA B
po(hecCHOHATBHBIX 3a/lavax.

Tema 4.8 Conep:xaHue

Oobparuele 1. | O6parnbie Tpuronomerpudeckue Gynkimu. Mx ceoiictsa u rpapukmu.
TPUTOHOMETPUYECKHE

GyHkunu

Tema 4.9 Conep:xanue

Tpuronomerpuyeckue 1. | YpaBHeHue cos X = a. YpaBHEHHE sin X = a. YpaBHeHUe tg X = a, ctg X = a. Pemenne

YpaBHCHHUA U HEPABCHCTBA

TpHFOHOMe’I’pH‘IeCKI/IX ypaBHeHI/Iﬁ OCHOBHBIX THUIIOB: HpOCTeﬁlﬂﬂe TPUTOHOMETPUICCKUC
YpaBHEHUA, CBOAANINECH PA3JIOKCHUEM HAa MHOXKXHUTEIIN, OJHOPOJHEBIC. HpOCTCfIHIHG
TPUTOHOMETPHUYCCKNEC HEPABCHCTBA

Tema 4.10 Coepkanue

Cucrembi 1. | CucTembI IPOCTEHIIMX TPUTOHOMETPUIECKHX YPABHEHUH.

TPUTOHOMETPHYECKHX

YpaBHeHuUil

Tema 4.11 Conepikanue

Pemenue 3a1a4. OcHOBBI 1. | TTpeoGpa3oBaHme TPUTOHOMETPHUECKAX BRIPKEHUH. PelTeH e TpUrOHOMETPHYECKIX
TPUT'OHOMETPHH. " | ypaBHeHNit 1 HEPABEHCTB B TOM UHCIIE C HCIIONb30BAHIEM CBONCTB (DYHKIIHIA.
Tpuronomerpuyeckne KOHTpoIbHast padoTa

pyHkumnu

Paznea 5. KommiekcHbIe Yucja

Tema 5.1
KoMmmiekcHBIE YHncIa

Conepxanue

1. | oHusitre KOMIUTEKCHBIX Yucest. CONpsuKEHHbIE KOMILICKCHBIE YKMCIIa, MOJYJIb U ApTYMEHT
KOMILIEKCHOTO yncia. ©opma 3anucu KOMIUIEKCHOI'O uHcia. (reoMeTpuiecKasi,
TPUTOHOMETpUYEcKasi, anredpandeckas). ApupmMeTHiecKne AeHCTBUS C KOMIUIEKCHBIMHU
YHCIaMHU.

Tema 5.2. [IpumeHenue
KOMILJIEKCHBIX YHcel

Conep:xanue

B Tom uncie, npakTHYECKUX 3aHATHI 1 1a00PaTOPHBIX padoT

HpaKaneCKoe 3aHsATHE BEIIoIHeHNE PacuCTOB C NOMOIBIO KOMINJICKCHBIX YHCCJI. HpI/IMepLI

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07

TK 1.5

MK 2.3.
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| HCIIOJIB30BaHUA KOMIIJICKCHBIX YHCCJI

Pa3nen 6. Ctenenn n kopHu. CrenenHasi pyHKuust 14
Tema 6.1 Conepkanue OK-01, OK-02,
CTeneimaﬂ Pynxuus, 1. | Tonstue kopHs n-oii cTeneny u3 aefictsutenbHoro uncna. Gynkunn y = nVx  ux OK-03, OK-04,
ée CBoucTBA " | cBoiicTBa 1 rpaduki. CBOICTBA KOPHS N-0if creren. [Ipeobpa3zoBaHie HPPALHOHATEHBIX OK-05, OK-07
BBIpaKEHU 1K 1.5
Tema 6.2 Cojaep:xanue 4 K 2.3.
CBoiicTBa cTENEeHH ¢ 1. | llonsTue crenenu ¢ moObIM paOHaIbHBIM MoKasaTeneM. CTenenuble GyHKINH, UX 4
PanuoHaJbHbBIM 1 CBOIICTBa U TpaduKU.
NeHCTBUTEILHBIM
NMOKa3aTeJIsIMH
Tema 6.3 Conepsxkanue 4
Pemenne 1. | PaBHOCHIIBHOCTD MPPALMOHAIBHBIX YPABHEHUI 1 HEPABEHCTB. MeETO/IbI X PEIICHHUSL. 4
HPPALNOHATBHBIX Pemenne nppaunoHanbHbBIX ypaBHEHUH U HEPABEHCTB
YpPaBHEHMIi M HEPABEHCTB
Tema 6.4 Crenenn u kopuu. | Cogep:xkanue 2
Crenennas QpyHKIHA 1. | Onpenenenue crenennoit pyHkuuy. Mcnons30Banue ee CBORCTB [PH PELICHUH YPaBHEHHIT
¥ HEPABEHCTB
KonTpoabnas padora 2
Pa3nen 7. [loka3arenbHas GyHKIUSA 14
Tema 7.1 Conep:xanne 4 OK-01, OK-02,
IlokazaTeabHas QpyHKuMA, | 1. | CTeneHb C MPOU3BOIBHBIM JCHCTBUTEIHHBIM MTOKa3aTeneM. OnpeneneHue moka3aTeIbHON 4 OK-03, OK-04,
ee CBOlicTBA ¢byHKIIUY, ee cBoWcTBa U TpaduK. 3HAKOMCTBO C IPUMEHEHUEM [TOKA3aTeIbHON (YHKIINH. OK-05, OK-07
Pemenne nokaszaresbHbBIX ypaBHEHUH (PYHKIIMOHAIBHO- TpaQUUECKUM METOJIOM

Tema 7.2 Copep:xkanue 6
Peunrenne nokazatesibHBIX B ToM yucie, NpakTHYECKHX 3aHATHI U 1a00PaTOPHBIX PagoT
YPaBHEHUIl U HEPABEHCTB IIpakTH4yeckoe 3aHaTHE PenieHre noka3aTrenbHbIX YPABHEHUN METOJIOM YpaBHUBAHUS 6

nokasaresel, MeTOZ0M BBEJICHHSI HOBOM NepEMEHHON, (PYHKIIMOHATILHO-TPaUIECKUM METOIOM.

Perienue nokasaresbHBIX HEPABEHCTB.
Tema 7.3 Conep:xanne 2
CucrteMbl IOKa3aTeJIbLHBIX 1. | Pemenne cuctem mokasaTenbHbIX ypaBHEHUM. 2
ypaBHeHMii
Tema 7.4 Conep:xxanne 2
Pemenue 3agau. 1. | Pemenue noka3arenbHbIX YPAaBHEHUN METOJIOM YpaBHUBAHUS TTOKa3aTeIed U METO0M
Moka3aTeabHas pyHKUMS BBEJICHUSI HOBOM nepeMeHHOM. PellleHne nokasarebHbIX HEPABEHCTB.

KonTpoabHas padora 2
Paznen 8. Jlorapudmpl. Jlorapudpmuueckasi pyHKuus 18
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Tema 8.1 Conepanue 2 OK 01, OK 02,

Jlorapuém uncia. 1. | Jlorapudm uncna. JlecATHUHBI M HATYPAJIbHBII JTOrapHMEI, YHCIIO €. 2 OK 03, OK 04,

JecATHYHbBINH U ' OK 05, OK 07

HATYPAJIBHBIH JIorapu(mbl, MK 1.5

YHCIIO0 e

Tema 8.2 Conep:xxanne 2

CpoiicTBa Jjorapupmos. 1. | CoiicTsa norapudpmos. Onepauus 1orapuMupoBaHus. 2

Onepauus

JorapupmMupoBaHus

Tema 8.3 Conep:xkanue 2

Jlorapugmuyeckasi 1. | Jlorapudmuyeckas GpyHKIMs U €€ CBOKCTBA 2

dyHkums, ee cBOMcTBA

Tema8.4 Coaep:xanue 6

Pemenue 1. | lonsTue norapudmuaeckoro ypasuenus. Onepanus noteHImMpoBanus. Tpu OCHOBHBIX 6

JorapupmMuueckux METO/1a PeHIeHUs Jorapru(PpMUIecKuX ypaBHEeHHUI: QYHKIIMOHATBHO-TpadUUECKUI, METOT

YPABHEHUI M HEPAaBEHCTB MTOTEHIIMPOBAHUS, METOJT BBEJICHHS HOBOU lepeMeHHOH. Jlorapudmmuyeckue HepaBeHCTBA.

Tema 8.5 Cojaep:xanue 2

Cucrembl 1. | AJIropuT™ penieHus CUCTEMbl ypaBHEHUH. PaBHOCHIIBHOCTE JIOrapu()MUYECKUX YPABHEHUI 1 2

JorapupMuIecKuX HEPaBEHCTB.

YpPaBHeHUil

Tema 8.6 IpodeccnonanbHO-OpHEHTHPOBAHHOE cofiep:KkaHue (Coiep:KaHNe MPUKJIATHOTO MOTYJIs) 2

Jlorapu¢gmbl B npupoae u B Tom uncie, npakTHYECKUX 3aHATHI 1 1a00PaTOPHBIX padoT

TEXHHUKE IIpakTnyeckoe 3ansTue 8.Ilpumenenne norapudma. Jlorapupmuueckas cnupais B npupoje. Ee 2

MaTeMaTHYeCKHe CBOWCTBA.

Tema 8.7 Conep:xkanue 2

Pemenne 3agau. 1. ‘ Jlorapudmudeckas GyHKIus. Pemenre npocTeHmx Jorapu)MUIECKUX ypaBHEHUH.

JlorapumeL. KouTposabHasi padoTa 2

Jlorapugmuyeckas

byuxuns

Pasnen 9. [IponsBoaHas GyHKIMH, ee MPUMEHEHHE 32

Tema 9.1 . Conep:xanue

IonsiTue NPOU3BOAHOI. 1. | Onpenenenue 4rcI0BOI IIOCIENOBATENLHOCTH M CIOCOOH! ¢ 3a1anus. CBONHCTBA YHCIIOBBIX OK-01, OK-02,

®opmy.JIbI M IPaBUIIa " | mocnenoBarensHOCTEH. Onpeienenne mpeena MoCIeI0BATENFHOCTH. BbIanciIeH e mpeeion OK-03, OK-04,

nudepenunposanus nocnenoBarenapHocTeit. [Ipenen Gynkumu Ha 6eckoneunoctr. [Ipenen GpyHKIMU B TOUKE. OK-05, OK-06,
[Mpupamenue aprymenta. [Ipupamenue GpyHkuun. 3anadun, NPUBOASIINE K TOHITHIO OK-07
npou3BoIHOI. OnpeaeneHne NPOU3BOAHON. AJITOPUTM OTHICKAHUS TPOU3BOTHOM. K15

Tema9.2

IpousBoanbie CyMMBbl,
Pa3HOCTH MPOU3BEACHUS,

Conep:xaHue

1. | ©opmynsl nubdepenimposanus. Ipasuna nuddepeHumposanus.
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HYaCTHOI O

Tema 9.3

IIpousBoaHbIe
TPUTOHOMETPHYECKUX
¢ynxuuii. IlpousBoaHasn
CJI0KHOI PyHKIMH

Conep:xanue

1.

Onpenenenue cioxHou GyHkIuu. [Ipon3BoHAS] TPUTOHOMETPUIECKHUX (hYHKITHIA.
[IponsBoaHas ca0XKHON HYHKIIHU.

Tema 9.4 Coaep:xkanue

MonsiTHe 0 HeMPepPLIBHOCTH 1. | MonsTue HenpepsiBHOH PyrKIIH. CBONHCTBA HENPEPBIBHOMH ByHKIHH. CBA3D MEXKITY
¢ynkuuu. Meron " | HenpepsIBHOCTBIO 1 U BEPEHIUPYEMOCTEIO QYHKIMK B TOUKE. AJTOPUTM PEIICHHS
HHTCPBAIOB HEPaBEHCTB METOIOM UHTEPBAJIOB.

Tema 9.5 Conepxanne

I'eomeTpnyeckmii 1. | I'eomerpuueckuii cMBICT TPOU3BOIHON (DYHKITUHM — YTIIOBOM KOA(DHUIIMEHT KacaTeIbHOU K
(pusuveckuii n rpaduKy GYHKIUH B TOUKE. Y paBHEHUE KacaTelbHON K rpaduKy QyHKIHUU. AITOPUTM
CMBICJI POU3BOAHOMI COCTaBJICHHsI YpaBHEHUSI KacaTeslbHOU K rpaduky dyHkumu y=f(x)

Tema 9.6 3 Conepxanue

<I)n31/1qec1cm»£ B ToM uncJie, IPAKTHYECKHX 3aHSATHIA 1 J1aG0PATOPHBIX PaGoT

HpOU3BOHON IpakTuyeckoe 3ansiTue Pu3nueckuii (MEXaHUYECKHUIT) CMBICI MPOM3BOIHON — MTHOBEHHAS
npodeccnoHaILHBIX CKOPOCTh B MOMEHT BpeMeHH t: v =S’ (t).

3aa4ax

Tema 9.7 Conep:xanne

MonoToHHoCTE YHKIMHU. |1 | Bospacranue u yObiBaHHe (YHKIHH, COOTBETCTBHE BO3PACTAHUS U YObIBAHUS (DYHKLUH

Touku 3xcTpemMyma

3HaKy Npon3BoIHOHU. [loHATHE TPON3BOIHON BBICILIETO MOPS/IKA, COOTBETCTBHE 3HAKA BTOPOH
MPOU3BOIHOM BBIMYKJIOCTH (BOTHYTOCTH) (DYHKIIMM Ha OTpe3Ke. 3a7aull Ha MaKCUMYM H
MUHUMYM. [loHSATHE acCHMITOTHL, CIOCOOBI X ONpPEAeNIEHUsI. AITOPUTM HCCIEA0BaHUS
(YHKLMH U IOCTPOEHUsI ee rpaduKa ¢ HOMOLIBIO MPOU3BOHON. IpoOHO-TuHeHHast QyHKUMs

Tema 9.8 Conep:xxanne

HccaenoBanue GpyHKuuii u 1 UccnenoBanne GpyHKITNM HA MOHOTOHHOCTH M IIOCTPOCHUE Fpa(i)I/IKOB.

NMOCTPOeHUE rpapuKoB '

Tema 9.9 HauGonbee n Coep:kaHue

HauMeHbIllee 3HAYeHHU S 1. | HaxoxaeHue HanOOIBIIET0 1 HANMEHBINETO 3HaUYeHUH (QYHKITUN, TTOCTPOCHHE TPaPUKOB
byHxuun MHOTOWIECHOB C UCIOJIb30BAaHUEM anllapaTa MaTeMaTH4eCKOro aHaJIn3a

Tema 9.10 ITpodeccronanbLHO-0PHEHTHPOBAHHOE CO/IEPKAHME (COAePIKAHNE TIPUKJIALHOIO MOTYJIst)
Haxoxknenue

ONITHMAJBHOIO Pe3y/abTaTa
¢ MOMOIIBI0O MPON3BOHOM B
MNPAKTHYCCKHUX 3aJavax

B ToM uncie, NpAKTHYECKUX 3aHATHI M 1a00paTOPHBIX padoT

I[MpakTuyeckoe 3ansaTue 5. HanMmenbiiee 1 HauboIbIIee 3HAUCHUE (DYHKITUH

Tema 9.11
Pemenue 3amau.

Conep:xaHue

1.

®opmynel ¥ npasuia quddepenuuposanus. ccnenoBanre QyHKIHIA € TOMOILIBIO
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ITpousBoanas pyHku MU, ee

| npon3BoiHON. Hanbomnbiliee 1 HanMeHbINee 3HaYeHUs QYHKITHH.

TpUMEHEHNE KounTposibHasi pabota 2
Pa3nen 10. MHOrorpaHHMKY U Tejia BPallleHUsI 32
Tema 10.1 Bepiuunsl, Coepkanue OK 01, OK 02,
pebpa, rpanu 1. | lousTre Muororpanuuka. Ero snements: Bepuiunsl, pedpa, rpanu. Jlnaronans. Ceuenmue. 2 OK 03, OK 04,
MHOTOTPAHHHKA " | BhImyKIible M HEBBITYKIIbIE MHOTOIPAHHUKH. OK 05, OK 06,
Tema 10.2 Conep:kaHue l(?lﬁ 275
Mpusma, ee 1. | Honstue npusmel. Ee ocnoBanus u 6okoBbie rpanu. Beicota npusmbl. [psmas v HakIoOHHAs '
cocrapsomue, npusma. [IpaBusbHas npusma. Ee ceuenne. Ilnoraas 60KOBOM U MOIHON MOBEPXHOCTH
ceuenue. llpsivmas u IPH3MBbL,.
NPAaBWILHAS NPU3MBI
Tema 10.3 Conepxanue 2
Mapannenenunen, Kyo 1. | Hapannenenunesn, ceoiicTBa MpAMOYroIbHOTO Napaienenunesa, kyo. Ceyenue kyoa, 2
Ceuenne " | mapamenenumena
napaJjjejenunena, kyoa
Tema 10.4 Conep:xanue 2
Iupamuna, ee 1. | Hupamuza u ee snementsl. Ceuenne nupamupl. [IpaBuibHas nupamuia. Y cedeHHas 2
COCTABJISIIOIIHUE, CEHECHUE. nupamua. [lomaas 60KOBOI 1 OTHOM TOBEPXHOCTH MTPU3MBI, TTHPAMH/IBL.
IIpaBuiabHas mupaMuaa.
YcedyeHHasi NUpaMHUAa
Tema 10.5 Conep:xanne
Cummerpus B Kyoe, 1. | CuMMeTpust OTHOCUTENBLHO TOUKH, NPAMOH, TockocTd. CuMmeTpus B KyOe,
napajieJenunene, npusme, " | mapannenenumnene, npusMe, MHPAMIIE
nupamuje
Tema 10.6 ITpodeccnonabHO-OPHEHTHPOBAHHOE CO/IePKaHHUeE (CodepKaHNe MPHUKJIATHOTO MOYJIs) 2
IIpumeps! cummeTpuii B .
npodecenn B Tom uncie, npakTHYECKHUX 3aHATHI H J1a00PATOPHBIX padoT
ITpakTHueckoe 3aHATHE 6.CMMeETpHS B IPUPOJIE, APXUTEKType, TEXHUKE, B OBITY. 2
Tema 10.7 Conep:kaHue 2
HpasuibHbre B TOM unciie, NPAKTHYECKUX 3aHATHIi M J1a00pPaTOPHBLIX pagoT
MHOTOTPaHHUKH, UX 2

CBOJiCTBa

IIpakTuyeckoe 3anaTHe [loHsATHE MPaBHIFHOTO MHOTOTpaHHKKA. CBOWCTBA MPaBMIIBHBIX

MHOT'OI'PaHHUKOB.
Tema 10.8 Conep:xanne
Humunap, ero 1. | Humasap u ero snementsl. Ceyenue NUIMHIpA (IAPALIENBHOE OCHOBAHUIO U OCH).
coctrapasiiomue. Ceyenne " | PasBepTKa LUIMHIpA.
HUJIHHAPA
Tema 10.10 Conep:xanne
é’ceqenﬂbln KOHYC. 1. | Yceuennsiii konyc. Ero obpasyromas 1 BeicoTa. CeueHHEe YCEYEHHOTO KOHyCa
eyeHme '




YCE€IYCHHOT0 KOHYCa

Tema 10.9 IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE CO/IEPKAHNE (COep/KaHNe NPHKJIATHOIO MOJYJIs) 2
Konyc, ero cocrasasirommue. N
Ceuenne Konyca B ToMm uncie, npakTHYECKHUX 3aHATHI H JIADOPATOPHBIX padoT

IIpakTuyeckoe 3ansaTue 7.Konyc u ero anemenTsl. CedeHne KoHyca (MapaieIbHOe OCHOBAHUIO U 2

MpoxoJsiiee Yepe3 BepUINHY), KOHUUECKHe ceueHus. Pa3BepTka KoHyca.
Tema 10.11 Conepskanue 2
Lilap u cdepa, ux cevenus 1| Iap u cdepa. Bsanmuoe pacronoxkenue cdeps i miockocTi. Cedenue mapa, chepsr. 2
Tema 10.12 Coneprkanue 2
onsiTie 06 061eme Tena. 1. | MonsTue 06 oobeme Tena. O6beM Kyda 1 MpsAMOYToIbHOTo mapaienenunesa. Oobsem 2
Otnowenne 06Hemon " | mpu3MB! M TMHIPa. OTHONIEHHE 06HEMOB TOTOGHBIX TEII.
MOJO00HBIX TeJI
Tema 10.13 Conep:xanue 2
O0beMBbl M IUIOIIAH 1. | O6bembl mupamuibl v KoHyca. O0beM mapa. [lnomanu nosepxHocTei Tei. 2
MOBEPXHOCTEH UX TeJ
Tema 10.14 Cojep:kanue 2
KombOnnauun B Tom yncie, npakTHYECKUX 3aHATHI 1 1a00PaTOPHBIX padoT
MHororpaHHHKOB H TeJl IIpakTnyeckoe 3ansitne KomOnHanmum reoMeTpUIECKUX TE. 2
BpallleHHsI
Tema 10.15 Cojep:kanue 2
I'eomerpuyeckue B Tom uncie, npakTHYECKHUX 3aHATHH H JIaDOPaTOPHBIX padoT
KOMOWHALMH HA NPAKTHKe I[IpakTHyeckoe 3ansiTue Vcrnonp3oBanne KOMOWHAIMIT MHOTOTPAHHUKOB U T€J BPAIlICHUS B 2

MIPAKTUKO- OPHEHTHPOBAHHBIX 3a7ayax.
Tema 10.16 Conepxanue 2
Pemenne 3amqa4 1. OO0BeMbl ¥ TUIOMAN TOBEPXHOCTH MHOTOIPAHHHUKOB U TeJl BPAILICHUS.
MHOrorpaHHHKHM U TeJa K 5 5

OHTpoOJIbHAsi padoTa
BpallleHHsI
Pasznen 11. IlepBooOpa3nas pyHKuu, ee npuMeHeHNe 12
Tema 11.1 IlepBoodpa3znas Conep:kanue 2 OK 01, OK 02,
¢yuxuun. [IpaBuia 1 | 3anada o BOcCTAaHOBJIEHHMH 3aKOHA JIBHKEHHUS 110 H3BECTHOI ckopocTy. TlonsTue 2 OK 03, OK 04,
HaXO0KIeHusI uHTerprpoBanus. O3HAKOMIICHHUE C IOHATHEM WHTErpaja U nepBooOpa3Hon st GyHKIIHA OK 05, OK 06,
nepBoodpasHbIX y=f(x). Pemenue 3a1a4 Ha cBA3b IEPBOOOPA3HON U €€ MPOU3BOTHO, BBIYNCIICHNE OK 07
nepBooOpa3Hoi A1 AaHHOM QyHKImu. Tabmuia GopMyIt IS HaX0XKIACHUS TIEPBOOOPA3HBIX. IK 1.5
H3yyeHue npasuiia BEIYUCIECHHS IEPBOOOPa3HOH.

Tema 11.2 Ilnomann Conep:xanne 2
KPUBOJINHEHHOMN 1. | 3amayu, MPUBOISAIIKE K TIOHATHIO ONPEIEICHHOTO HHTErpasa — O BHIYUCICHUHN IUIOIA/IN 2

Tpanenuu. ®opmyia
Herotona— JleiiOHuma

KpPUBOJIMHEHHOM Tpanenuu, o nepemenieHnd Touku. [Touarre onpenenéHHOro MHTerpana.
I'eomerprdecknii u HpU3NUECKUIl CMBICT onpeaeneHHoro nHTerpana. ®opmyna Herorona—
JleiibHuna.
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Tema 11.3 Conep:kanue 2
HeonpeneneHublii u 1. | IoHsiTHE HEOTIPEENICHHOTO HHTETpaa. 2
onpeaeeHHbIl HHTErPaJibl
Tema 11.4 Cojep:kanue 2
IousiTie 06 onpeneneHHoM | 1 | 'eoMeTpHYeCKUii CMBICI OTPEIETEHHOTO HHTETPAIa. 2
HuTerpase kak miomaiu
KPHMBOJIMHEHHOH Tpanenuu
Tema 11.5 IIpodeccnoHanbHO-OPUEHTHPOBAHHOE CO/lepPKaHue (CoAep:KaHNe NPUKJIATHOT0 MOAYJINA) 2
OnpenejeHHbI HHTErpa B | B ToM umcie, NPAKTHYECKUX 3aHATHII U J1a00PATOPHBIX padoT
KM3HU IIpakTuyeckoe 3ansaTHe ['eoOMeTpUUECKUI CMBICT ONpeAesieHHOro nnTerpana. @opmyna Hetotona 2
- JleiiOnuna. Pemenue 3a1a4 Ha MpUMEHEHUE UHTETpajia sl BRIYUCICHHUS (DU3MUYSCKUX BEJIMUUH H
IJI0IA e
Tema 11.6 Conepanue 2
Pewenne 3anav. 1. | lleppooOpasnas Gpyukuuu. [Ipasuna HaxoxaeHus nepoodpasubix. Ee mpumenenue
IlepBooOpa3nas pyHkuuH, :
ee IpUMeHeHune KonTponbnas pabora 2
Pasnen 12.MHokecTBa.DJ1€eMEeHThI Teopuu rpagos 6
Tema 12.1 MHuo:xecTBa Conep:xanue 2 OK 01, OK 02,
1. [Tonsitue mHOkecTBa. [logmMHOKecTBO. Onepanuu ¢ MHOKECTBAMHU 2 OK 03, OK 04,
Tema 12.2 Onepanuu ¢ IIpodeccnoHAILHO-OPHEHTHPOBAHHOE COIEPKAHME (COAepKaAHUE MMPUKJIATHOTO0 MOAYJIsT) 2 1%5 102’ OK 07
MHOKeCTBAMH B ToM yucie, NpakTHYECKUX 3aHATHI U J1a00PaTOPHBIX padoT '
IpakTnyeckoe 3ansitue 9.0nepanyu ¢ MHOKeCTBaMH. PenieHne npukiia HbIX 3a1a4 2
Tema 12.3 I'padni Conep:kanue 2
1. | Honsrue rpada. Ceasubii rpad. nepeso. Lukn rpad Ha rmiockocTy
IIpakTHyeckoe 3aHsATHE 2
Paznen 13. DiieMeHTHl KOMOMHATOPUKH, CTATHCTHKH M TeOPUH BePOSITHOCTE 14
Tema 13.1 Conepxanne 2 OK-01, OK-02,
OcHOBHBIC TOHATHA 1. | [lepecTaHOBKH, pa3sMeIEHHUs], COUCTAHUSL. 2 OK-03, OK-04,
KOMOHWHATOPHKH OK-05, OK-07
Tema 13.2 Cogaepxanne 2 K 1.5
Co0biTHE, BEPOSITHOCTH 1. | CoBMecCTHBIE U HECOBMECTHBIE COOBITHS. TEOPEMBI O BEPOSATHOCTH CyMMBbI COOBITHHA. 2
coobiTus. Cokenune u YcnoBHas BEpOATHOCTh. 3aBUCHMBIE U HE3aBUCUMBIE COOBITHS. TeopeMbl O BEpOSITHOCTH
YMHOKeHHE BEPOSITHOCTEl POU3BEICHNSI COOBITHIA.
Tema 13.3 BepositHocTh IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE cofiep:KaHMe (CoAepKaHue MPUKJIATHOT0 MOAYJIsI) 2
npodgeccUuOHAIBHBIX B Tom unciie, npakTHYeCKUX 3aHATHI U J1a00PATOPHBIX padoT
3ajayvax [pakTnyeckoe 3ansitne 10.0THOCHTENBHAS YaCTOTA COOBITHS, CBOMCTBO €€ YCTOWYHBOCTH. 2
Cratuctrueckoe ornpeaesieHne BepossTHOCTH. OTieHKa BEPOSITHOCTH COOBITHS
Tema 13.4 Conep:xkanune 2
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JAuckperHas ciay4daiinas
BeJIUYMHA, 32K0H ee

1. | Bunsl ciyyaiinbix BenmuuuH. Onpeienienue JMCKPETHOM CITyqaiiHON BENMYUHBL. 3aKOH
pacrpeneneHust AUCKPETHOM Cily4ailHOW BeTMYuHbL. Ee 4nciaoBble XapaKTEepUCTUKH.

pacnpenesieHust

Tema 13.5 Conep:xanne 2

3agauyn MaTeMaTHYeCKOI 1. | Bapuanuonusiiipsan. [loauron yactor u rucrorpaMma. CTaTUCTHIECKHE XaPAKTEPUCTUKU 2

CTATHCTHKH psina HaOJII0JaeMbIX JTaHHBIX.

Tema 13.6 IIpodeccrnoHAILHO-OPHEHTHPOBAHHOE COiePKAHMeE (CoAepKaHNe MPUKJIATHOT0 MOAYJIs) 2

CocraByenne Tadaun 1 B ToM unciie, NPAKTHYECKUX 3aHATHIL M 1a00paTOPHBIX padoT

AHArpaMM Ha NPaKTHKe IIpakTuyeckoe 3ausaTue 11.Ilepeudynas o6paboTka CTaTUCTHYECKUX JaHHBIX. [ 'padudeckoe ux 2

npencrasieHue. Haxoxaenne cpeqHuX XapakTepUCTHK, HAOII0AaeMbIX JaHHBIX.

Tema 13.7 Conep:xxanne 2

Pemienne 3apa4. dnemenTol | 1. | DnemMenTsl KOMOMHATOPHKHA. COOBITHE, BEPOATHOCTH COOBITHS. CIIOKEHNE U YMHOKCHUE

KOMOHHATOPUKH, BEPOSITHOCTEH.

CTATHCTHKH M TEOPHH

BEPOTTHOCTEN KourposbHasi paGora 2

Pasnen 14. YpaBHeHHsI H HEpaBEeHCTBA 16

Tema 14.1 PaBHocwiabHocTh | Conepikanue 4 OK 01, OK 02,

YPaBHEHMIA M HEPABEHCTB. 1. | PaBHOCHMIBHOCTH ypaBHEHHM 1 HepaBeHCTB. OmnpeneneHus. OCHOBHBIC TEOPEMBI 4 OK 03, OK 04,

OO0mue MeTOabI pereHust PaBHOCHIIBHBIX TIEPEXO/IAX B yPABHEHUSX U HepaBeHCTBax. OBIIKE METOIBI PEIIEHHUS OK 05, OK 06,
YpaBHEHHUH: Iepex0]] OT PaBeHCTBA (PYHKUUH K PaBEHCTBY apI'yMEHTOB JJ11 MOHOTOHHBIX OK 07
(GYHKIHMIA, METOJ] Pa3I0OXKEeHHUS Ha MHOXKHUTEIH, METOJ] BBEICHNS HOBOH MEPEMEHHOIA, MK 1.5.
GyHKIMOHAIBHO-TpaduIecKkuii METOI.

Tema 14.2 Copep:xanue 2

I'padguuecknii meTon 1. | OOmue MeToab! pelIeHHUs] HEPAaBEHCTB: NePexo/l OT CPAaBHEHHSI 3HAUeHUH QyHKINH K 2

pelieHus ypaBHEeHUH, CpaBHEHHIO 3HAYCHUI apryMEHTOB JUII MOHOTOHHBIX (DYHKIIMH, METOJ HHTEPBAJIOB,

HEpPaBEHCTB ¢dbyHKIMoHaNEHO-Tpaduyeckuil Meto. ['paduueckuii METOT pelieHus] ypaBHEHUH 1
HEPABEHCTB.

Tema 14.3 Conep:xxanne 2

YpaBHenus u HepaBsenctBa | 1. | Onpenenenne moxyis. Packpeitue Momyss mo onpenenenuto. Ilpocrelinre ypaBHeHHS 1 2

¢ MOayJ1eM HEpaBEeHCTBAa C MoAyseM. lIpuMeHeHre paBHOCHIIBHBIX TIEPEX0I0B B ONPEAETICHHBIX THITAX
YpaBHEHUH 1 HEPABEHCTB C MOJYJIEM.

Tema 14.4 Conep:xxanne 2

YpaBHenus u HepaBencTBa | 1. | 3HakomMcTBO ¢ mapameTpoM. [IpocTeiimme ypaBHEHNSI 1 HEpaBEHCTBA C TAPAMETPOM. 2

¢ mapaMeTpamMu

Tema 14.5 IIpodeccrnoHAILHO-OPHEHTHPOBAHHOE COiePKAHME (coAepKaHNe MPUKJIATHOTO0 MOAYJIs) 2

CocragJiieHne 1 pellieHHe B ToM unciie, npakTHYeCKUX 3aHATHI M J1a00PaTOPHBIX padoT

npogeccHoHaIbLHBIX 32124 IIpakTHyeckoe 3ansiTHe 12.PelieHre TeKCTOBBIX 3a1a4 MPO(HECCHOHAIBHOIO COACPIKAHMS. 2

¢ MOMOUILI0 YpABHEHMUH

29




Tema 14.6 Pemrenne 3agau.
YpaBHeHusi M HEPABEeHCTBA

Conep:xanue

B ToM unciie, NpaKTHYECKUX 3aHATHI M JJa00PATOPHBIX padoT

[pakTHyeckoe 3anssTue OOIIME METO/IBI PEIICHNS YPaBHCHUHN. Y paBHCHUS U HEPABESHCTBA C 2
MOJYJIEM U C TapaMeTpamH.
IIpome:xyTounasi arrectanus (JK3amMeH) -
232

Bcero:
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3.YCJIOBUSI PEAJIU3ALIUY IPOT'PAMMBbI OBILIEOBPA30OBATEJIBHOM
TACIHATITAHBI

3.1. TpeﬁoBaHnﬂ K MUHUMAJIBHOMY MaTCPHAJIBHO-TEXHUYECCKOMY odecnevYeHn1o peajm3anuu

0011e00pa3oBaTeIbHOM TUCHUILINHBI

Peanuzanus nporpaMMel JUCHUIUIMHBL TPEOYeT HAMMUMs y4eOHOro KabuHeTta «MaTteMaTHKI.

O6opynoBanue yaeOHOT0O KabWHeTA:

[10CaI0YHbIE MECTA (CTOJIBI U CTYJIbA);

pabouee MeCTO IpenojaBaTers;

JIOCKa y4ueOHast;

mKadbl A7 XpaHEHUs JIEMOHCTPAL[MOHHBIX MOJENEH K TeopeMaM M 3ajadyaM, Ie4YaTHbIX U

AyJNOBHU3YAJIbHBIX HOCO6PII>1, TCXHUYCCKUX CPCACTB O6y‘ICHI/I${

TexHuueckue cpeacTBa o6yquH51:

MyJIbTUMEIHA IIPOCKTOD,

JKpaH.

VYyeOHble HATISAHBIE HOCOOUS:

KOMILIEKT Y4€OHO-HarJIsIHBIX TOCOOUI;
3a/laHus JJi1 KOHTPOJIbHBIX paboT;
MaTepHaJlbl SK3aMeHa

KOMIUJICKT 3JICKTPOHHBIX BUACOMATCPUATIOB.

3.2. UndopmanuonHoe odecrneyenne o0yueHust

IlepeueHb pekoMeHyeMbIX Y4eOHbIX U31aHuil, UHTepHeT-pecypcoB, 10NOJTHUTEIbHOI

JINTepaTypbl

3.2.1.0cHOBHBIC MeYATHEIE U31AHUHA

1.

3.2.2.

Matemartuka: anrebpa W Hayalla MaTeMaTHYeCKOTO aHanu3a, reoMerpus. Anrebpa M Havana
MateMaTtuuyeckoro ananuza. 10-11 kmacc. Amumo II.A., Komsarua FO.M., Tkauea M.B. u
apyrue. - M: IIpocsemenue, 2022.

Martemartuka: anrebpa W Hauanda MaTeMaTHMYeCKOro aHanmuza, reomerpus. [eomerpus. 10-11
kiacc. Atanacss JI.C., byry3oB B.®., Kagomies C.b. u ngpyrue. - M:IIpocsemenne, 2022.
Cnupuna M.C. Teopus BeposiTHOCTEN U MaTeMaTudeckas cratuctuka. COOpHUK 3a1au: yueO.

nocoOue yis. yupexaeHui cpea. npod. oopazosanus /M.C. Criupuna, [1.A. Criupun.- 4-e usn.,
crep.- M. : U3narensckuii meHTp «Axkamemusy , 2022. — 192c.

ISBN 978-5-4468-9259-4

OcCHOBHBIE YJIeKTPOHHBIE H3TAHUS

Ab6nynnuna, K. P. Maremaruka: yueonuk g CI1O / K. P. AGaynnuna, P. I'. MyxamerauHoBa.
— Caparos: [IpodobpazoBanue, 2021. — 288 c. — ISBN 978-5-4488-0941-5. — Tekcr:
AJIEKTPOHHBIN // DIIEKTPOHHBIN pecypc nudpoBoit odpazoBarenbHOM cpeast CI1O
PROFo06pasoBanue: [caiit]. — URL.: https://profspo.ru/books/99917

Anekcees, . B. Boiciiast marematuka. Teopust u mpaktuka: yueoHoe mocooue nist CI10 /T'. B.
Anexkcee, 1. U. Xonssun. — Caparos: [IpodobpazoBanue, Aii [Tu Dp Menua, 2019. — 236 c.
— ISBN 978-5-4486-0755-4, 978-5-4488-0253-9. — TekcT: 31eKTpOHHBIN // DIEKTPOHHBIH
pecypc uudpooii odbpazoBatenbroit cpeasl CITO PROFo6pa3oBanue: [caiiT]. — URL:
https://profspo.ru/books/81274
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3.2.3.

1.

3.2.4.

1.

10.

Kopo6eiinnkona, 1. FO0. Matematuka. Teopus BeposTHOcTel: yueObHoe mocodue mist CITO / U.
1O. KopobGeitaukoBa, I'. A. Tpy6enkas. — Capatos: [Ipodo6pazosanune, 2019. — 154 ¢. —
ISBN 978-5-4488-0344-4. — TekcT: 37EKTPOHHBIN // DIEKTPOHHBIN pecypc nudpoBoii
obpazoBarensHoil cpeanl CITIO PROFo6pa3zoBanwme: [caiit]. — URL:
https://profspo.ru/books/86073

HuckperHnas maremarnka: yaeonoe nocodue aiis CI1O / U. I1. bonoxypuna, T. M.
OrtpriBankuHa, O. C. Apamnosa, T. A. Orypuosa. — Caparos: [Ipodobpazosanue, 2020. — 107
c. — ISBN 978-5-4488-0706-0. — TekcT: 37eKTpOHHBIN // DNEKTPOHHBINA pecypc udpoBOit
obpazoBarenbHoli cpeapl CIIO PROFo6pasoBanue: [caiit]. — URL:
https://profspo.ru/books/91863

JlonoTHUTeIbHbIE HCTOYHUKH

MartseeBa, T. A. Marematuka: yae6Hoe mocooue st CITO / T. A. Marseesa, H. I'. PeikkoBa,
JI. B. llleBenera; mox penakuueii [. B. Anekcanaposa. — 2-e uzn. — Caparos, ExatepunOypr
: [IpoobpazoBanue, Ypanbckuit peaepanbubiii yausepcuret, 2019. — 215 ¢. — ISBN 978-5-
4488-0397-0, 978-5-7996-2868-0. — Tekct: 3neKTpOHHBIN // DAEKTPOHHBIN pecypc HudpoBoi
obpazoBatenbHoii cpeanl CIIO PROFoGpa3zoBanue: [caiit]. — URL:
https://profspo.ru/books/87821

HNuTepHeT — pecypcesbi:

Bcepoccuiickue nntepHer-onmumnuast. - URL: https://online-olympiad.ru / (nata obpaieHus:
12.07.2022). - TekcrT: 37eKTPOHHBIA.

Enunast koyutekius nudpoBsix oOpasoBarenbHbIX pecypcos. - URL: http://school-
collection.edu.ru (marta o6parenust: 08.07.2022). - TeKCT: 3JI€KTPOHHBIH.

HNudopmannonnas cucrema «EarHOe 0OKHO J0CTyma K 00pa3oBaTelbHBIM pecypcamy. -

URL: http://window.edu.ru/ (mara oopamienus: 02.07.2022). - TeKCT: 31€KTPOHHBIHA.

Hayunast snexkrponnas 6udnuorexa (HOB). - URL: http://www.elibrary.ru (mata obpamienus:
12.07.2022). - TekcT: 37eKTPOHHBIIA.

Oomepoccuiickuii Maremarndeckuii mopran Math-Net.Ru http://www.mathnet.ru. - TekcT:

AIEKTPOHHBIN

OTkpbITHIH KOJUIeK. MaTemaTuka. - URL: https://mathematics.ru / (mara obparenus:
08.06.2022). - TekcT: ANeKTPOHHBIH.

[ToBTropum marematuky. - URL: http://www.mathteachers.narod.ru / (nara obparenus:
12.07.2022). - TeKcT: JIeKTPOHHBIN.

CrpaBOYHUK MO MaTeMaTHKE JJIs TKOIBHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (nara oopamienus: 12.07.2022). - Tekcr:
AJIEKTPOHHBIN.

Cpennsis MmaremaTuueckas uHTepHeT mkoia. - URL: http://www.bymath.net/ (narta
obpammenust: 12.07.2022). - TekcT: 3MeKTPOHHBIH.

Ddenepanbublil mopran «Poccuiickoe oopasoBanue». - URL: http://www.edu.ru/ (narta
obpammenust: 02.07.2022). - TekcT: 3MEeKTPOHHBIH.
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4. KOHTPO.1b U OLIEHKA PE3YJIbTATOB OCBOEHHUS OBIIIEOBPA3OBATEJBHOM JUCIHUILIAHBI

KoHTposts 1 OlIeHKa pe3ysIbTaToB OCBOCHHUS 0011e00pa30BaTeIbHON AUCIUILTMHBI PACKPBIBAIOTCS Yepe3 TUCIUIUIMHAPHBIEC Pe3yIbTaThl,
HarpaBJIeHHbIEC Ha (hOpMUpPOBaHHE OOMIMX U TPOPECCHOHATBHBIX KOMIIETCHIIMN IO pa3/ieliaM U TeMaM CoJIepyKaHHus yueOHOro MaTepuaia.

Oo6mas/npodeccuoHaabHAast
KOMIETEeHIHS

Pasznen/Tema

Tun oeHOYHbIX MEPONIPUATHS

OK 01 Beidupathb cnoco0bl pemieHust
3a1a4 npodgeccuoHAILHOMI
JesATeTbHOCTH NPMMEHUTEbHO

K Pa3jJMYHbIM KOHTEKCTaM

P1,Temal.1,1.2,1.311-0/c5,1.4,1.5,1.6

P2, Tems1 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

P4, Tems1 4.1,4.2,4.3,4.4,4.5,4.6,4.7I1-0/c, 4.8, 4.9, 4.10, 4.11
PS5, Tems 5.1,5.2,5.3,54,5.5,56,5.7,5.8,5.9, 5.10 IT-o/c,
5.11

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 II-
o/c,6.11,6.12,6.13, 6.14, 6.15, 6.16, 6.17

P7, Temn 7.1,7.2,7.3,7.4,7.511-0/c, 7.6

P 8, Temsrr 8.1, 8.2, 8.3, 8.4, 8.5

P9, Tems 9.1,9.2,9.3,9.4

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 IT-o/c, 10.7

P11, Temsr 11.1,11.2, 11.3 IT-o/c, 11.4, 11.5, 11.6 I1-o/c, 11.7
P12, Temsr 12.1, 12.2, 12.3, 12.4, 12.5 IT-o/c, 12.6

TectupoBanue YCTHBIM ompoc
MatemaTH4ecKuil TUKTaHT
WnnuBuayansHas caMocTosITeNbHAs paboTa
[IpencraBnenre pe3ynbTaToB MPAKTHUECKUX
pabot

3amuTa TBOpUECKUX paboT

3aHII/ITa WHANBUAYAJIBbHBIX IIPOCKTOB
KonrtponbHas pabota

BrinonHeHne 3K3aMeHAMOHHBIX 33/1aHUI

OK 02 Ucnosb30BaTh COBpeMEHHbIE
CpeACTBa MOMCKA, AHAIN3A U
WHTeprpeTanuu HHopManuu, u
HH(OPMALMOHHBIE

TeXHOJIOTHH /ISl BBITIOJTHEHUS 327124
npogeccHOHATBLHON /1esITeJIbHOCTH

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

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

P4, Temr1 4.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c, 4.8,4.9,4.10,4.11
PS5, Temer 5.1,5.2,5.3,5.4,5.5,5.6,5.7,5.8,5.9, 5.10 IT-o/c,
5.11P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 I1I-
o/c, 6.11,6.12, 6.13, 6.14, 6.15, 6.16, 6.17

P7,Temn 7.1,7.2,7.3,7.4,7.5II-0/c, 7.6

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

P9, Temr1 9.1,9.2,9.3,9.4

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 [1-o/c, 10.7

P11, Temsr 11.1,11.2, 11.3 [T-0/c, 11.4, 11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1,12.2,12.3,12.4, 12.5 T1-o/c, 12.6

TectupoBanue Y CTHBIN onpoc
MaremMaTndecKui JUKTAHT
WunuBuayaneHas camocToaTenbHas paboTa
IIpencraBnenue pe3ynbTaToB MPAKTUYECKUX
pabot

3amuTa TBOpUECKUX paboT

3amuTa UHIUBUIYATbHBIX TPOCKTOB
Konrponbhas pabora

Brimonnenne sx3aMeHallMOHHBIX 3aJaHUN
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OK 03 IInannpoBaTts 1
peajn30BbIBATH COOCTBEHHOE
npogdeccuoHATbHOE M JTUYHOCTHOE
pa3sBHUTHE, IPEeANPHHAMATEIbCKYIO
eATeJIbHOCTh B MPO(heCcCHOHATbHOMI
cepe, MCII0JIB30BATH 3HAHUS 110
(puHAHCOBOJ TPAMOTHOCTH B
Pa3JIMYHBIX )KU3HEHHBIX CUTYyalUAX

P1,Temal.l,1.2,131I-0/c,1.4,1.5,1.6

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

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

P4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c,4.8,4.9,4.10,4.11
PS5, Temnr 5.1,5.2,5.3,5.4,5.5,5.6,5.7,5.8,5.9, 5.10 IT-o/c,
5.11

P 6, Temr1 6.1,6.2,6.3,6.4,6.5, 6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 II-
o/c, 6.11,6.12, 6.13, 6.14, 6.15, 6.16, 6.17

P7, Tems 7.1,7.2,7.3,7.4,7.5I-0/c, 7.6

P8, Temnr 8.1, 8.2, 8.3,8.4,8.5

P9, Temrr 9.1,9.2,9.3,94

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 IT-o/c, 10.7

P11, Temsr 11.1,11.2, 11.3 I1-0/c, 11.4,11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1,12.2,12.3, 12.4, 12.5 IT-o/c, 12.6

TectupoBanue Y CTHBIN onpoc
MaremMaTHn4ecKuii JUKTaHT
WunuBuayansHas caMoCTosTebHast paboTa
IIpencraBnenue pe3ynbTaToOB MPAKTUYECKUX
pabor

3ammTa TBOpUECKHX paboT

3amuTa UHIUBUYaTbHBIX TPOCKTOB
KontponbHas pabora

BrinonHenune 3x3aMeHallMOHHBIX 3aJaHUN

OK 04 O¢dexTuBHO
B3auMO/elicTBOBATH U padoTaTh B
KOJIJIEKTHBE U KOMaH/1e

P1,Temal.1,1.2,1.311-0/c, 1.4, 1.5, 1.6

P2, Temr 2.1,2.2,2.3,2.4,2.5 II-0/c, 2.6

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

P4, Tempr 4.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c, 4.8,4.9,4.10, 4.11
PS5, Temm 5.1,5.2,5.3,5.4,5.5,5.6,5.7,5.8, 5.9, 5.10 IT-o/c,
5.11

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 II-
o/c, 6.11,6.12, 6.13, 6.14, 6.15, 6.16, 6.17

P7,Temm 7.1,7.2,7.3,7.4,7.5 II-o/c, 7.6

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

P9, Temsr 9.1,9.2,9.3,9.4

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 [1-o/c, 10.7

P11, Temsr 11.1,11.2, 11.3 [T-o/c, 11.4, 11.5, 11.6 TT-o/c, 11.7
P12, Temsr 12.1,12.2,12.3,12.4, 12.5 [1-o/c, 12.6

TectupoBanue YCTHBIN onpoc
MareMaTHIeCKUN TUKTAHT
WHnauBuayanbHas caMoCTosATeIbHAsE paboTa
IIpencrasienue pe3ynbTaToB MPAKTUIECKUX
pabort

3ammra TBOpUECKHX paboT

3ammuTa UHIUBUYaTbHBIX TPOCKTOB
KonTponbnas pabora

BrlnonHeHHE PK3aMEHAMOHHBIX 3aJaHUI
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OK 05 OcymecTBJISITh YCTHYIO H
NHCbMEHHYI0 KOMMYHHKALIMIO HA
rocyaapCcTBEHHOM SI3bIKe
Poccuiickoii @exepannu ¢ yueTom
0co0eHHOCTell CONaJbHOIO U
KYJbTYPHOT'0 KOHTEKCTA

P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6

P4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c, 4.8,4.9,4.10, 4.11
P5, Temnr 5.1,5.2,5.3,54,5.5,5.6,5.7,5.8,5.9,5.10 [T-o/c,
5.11

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 IT-o/c, 6.8, 6.9, 6.10 II-
o/c,6.11,6.12, 6.13, 6.14, 6.15, 6.16, 6.17

P7,Temn 7.1,7.2,7.3,7.4,7.511-0/c, 7.6

P8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5

P9, Temrr 9.1,9.2,9.3,9.4

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 IT-o/c, 10.7

P11, Temsr 11.1,11.2, 11.3 IT-o/c, 11.4, 11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1, 12.2,12.3, 12.4, 12.5 IT-o/c, 12.6

TectupoBanue YCTHBIN onpoc
MareMaTuyecKuii AUKTAHT
WNuauBumyansHas caMOCTOSTENIbHAS padoTa
[IpencraBnenue pe3ynbTaToOB MIPAKTUICCKUX
pabor

3amura TBOpYeCKHX paboT

3amuTa MHIUBUIYAIBHBIX TIPOCKTOB
KonTtponsHas padota

BrmonHerne sK3aMeHaIMOHHBIX

3aaHuin

OK 06 IIposiBasITE rpaKIaHCKO-
NATPUOTHYECKYIO NMO3UIIUIO,
AeMOHCTPUPOBATH OCO3HAHHOE
1oBe/ieHle Ha OCHOBE
TPaAULIMOHHBIX 001eYe0BeYeCKUX
LeHHOCTeil, B TOM 4HcJie ¢ y4eTOM
rapMOHM3alMH MeKHALMOHAIBHBIX
U MEKpeJIMTHO3HBIX OTHOLIEHH,
NMPUMEHATh CTAHAAPTHI
AHTHKOPPYNLUHMOHHOIO NOBEAEHMS

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

P4, Tempr 4.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c, 4.8,4.9,4.10, 4.11
PS5, Temr 5.1,5.2,5.3,5.4,5.5,5.6,5.7,5.8, 5.9, 5.10 IT-o/c,
5.11

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 II-
o/c, 6.11,6.12, 6.13, 6.14, 6.15, 6.16, 6.17

P7,Temm 7.1,7.2,7.3,7.4,7.5 II-o/c, 7.6

P12, Temsr 12.1, 12.2,12.3, 12.4, 12.5 [1-o/c, 12.6

TectupoBanue YCTHBII ompoc
MartemaTHYeCKHH TUKTAHT
NnauBumyansHas caMOCTOSTENbHAS padoTa
[IpencraBneHue pe3ynbTaToOB MIPAKTUYECKUX
pabot

3amuTa TBOpUECKUX paboT

3amuTa HHAMBUIYATbHBIX IPOEKTOB
KonrtponbHas pabota

BrimoHeHne SK3aMeHAITHOHHBIX

3alaHuH

OK 07 CopneiicTBOBATb COXPAHECHHIO
OKpYy:Kawouei cpeasl,
pecypcocoepe:keHn 10, MPUMEHATH
3HAHUS 00 N3MEHEHNH KJIMMATa,
NPUHIMIBI 0epeKInBOro
NPOM3BOACTBA, 3¢ PeKTHBHO
AelCTBOBATH B Ype3BbIYANHBIX
CUTyaIUsIX

P1,Temal.1,1.2,1.311-0/c, 1.4, 1.5, 1.6

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

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

P4, Teme1 4.1,4.2,4.3,4.4,4.5,4.6,4.7I1-0/c, 4.8, 4.9, 4.10, 4.11
PS5, Temer 5.1,5.2,5.3,5.4,5.5,5.6,5.7,5.8,5.9, 5.10 IT-o/c,5.11
P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 II-
o/c, 6.11,6.12, 6.13, 6.14, 6.15, 6.16, 6.17

P7,Temn 7.1,7.2,7.3,7.4,7.5I1-0/c, 7.6

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

P9, Temr1 9.1,9.2,9.3,9.4

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 [1-o/c, 10.7

P11, Temsr 11.1, 11.2, 11.3 IT-o/c, 11.4, 11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1, 12.2,12.3,12.4, 12.5 TT-0/c, 12.6

TectupoBanue Y CTHBIN onpoc
MartemMaTHYeCKHH TUKTAHT
WNuauBuayanbHas caMOCTOSTENIbHAS paboTa
[IpencraBnenue pe3ynbTaToOB MPAKTUYECKUX
pabot

3ammTa TBOpUECKHX paboT

3ammra UHIUBUYAbHBIX TPOECKTOB
KonTponbsHas padora

BrmosHeHNe SK3aMeHAIMOHHBIX 3aJaHUN

IIK 1.5 OpranuzoBbsIBaTh NPOBeIeHHE
pacyeToB ¢ MOTPeOUTENAMH U
NOCTABIIUKAMM KUJIHILHO-

P 1, Tema 1.3 IT-o/c,
P 2, Temsr 2.5 I1-o/c,
P 3, Temsr 3.3 IT-o/c
P 4, Temsr 4.7 IT-o/c

[IpencraBnenue pe3ynbTaToOB MPAKTUICCKUX
pabot

YcTHBIN onpoc

Brmonaenne sK3aMeHAIMOHHBIX 3aJaHH
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KOMMYHAJILHBIX YCJIYT

MK 2.3. OcyuiecTBJAATHh KOHTPOJIb
TEXHUYECKOI0 COCTOSTHUSI
MHOTOKBAPTHPHOIO 10Ma H
Ka4yecTBa Mpe0CTaBIeHHSs
KOMMYHAJIBHBIX PecypcoB

P 6, Tems! 6.7 IT-o/c, 6.10 IT-o/c,

P 7, Temsr 7.5 I1-o/c,

P 10, Temsr 10.6 I1-o/c,

P11, Temsr 11.3 I1-o/c, 11.6 IT-o/c,
P 12, Temsr 12.2 I1-0/c,

P 13, Temnr 13.3, 13.6 I1-o/c,

P 14, Temsr 14.5 I1-0/c, 12.6
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