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1. MACHOPT MPOI'PAMMBbI YYEBHOM JUCHUIIJIVHBI
«OY .07 MaTteMaTuka»

1.1. Ob6uacTh npuMeHeHHUs MPOrPAMMBI

Paboyas mporpaMma yuyeOHOM AUCITUILIUHBI SIBISETCS YaCThO MPOTPaMMBbI
MOJATOTOBKHM CHEIUAIMCTOB cpeaHero 3BeHa B cooTBeTcTBuU ¢ ®I'OC CIIO mo
crnenpagbHocT 21.02.18 OO6oramienue moJie3HbIX HCKONAaeMbIX, BXOJSIIECH B
coctaB ykpynHeHHoil rpymnmsl 21.00.00 Ilpukiagnas reosiorusi, ropHoe aeJio,
He(pTerazosoe Jej10 U reoje3us.

Pabouass mporpamma paspadorana B coorBercTBUU ¢ ®PI'OC COO Ha
ocHoBanuu PI'OC CIIO no cneumansHocTu 21.02.18 Qb02auienue none3nvix
UCKOnAemMblX W C YYETOM TMPUMEPHOM TMporpaMmbl 00IIc00pa3oBaTEILHON
nucuuruinael «OY .07 MatemaTtukay.

1.2. MecTo IMCHUIJIMHBI B CTPYKTYpe Npo¢ecCHOHAIbHOH MPOrpaMMbl
Cl1oO

VYuebnas aucrurinHa «MaTeMaTHKa» BXOJIUT B 00IIe0Opa3oBaTEIIbHBIN
UK Y9eOHOTO TIIaHa.

1.3. egun u niIaHUPyeMble Pe3yJbTAThI 0CBOCHM S AU CIIUTIIMHBI

Coneprxanue porpaMmbl yueoHou auciurnibl «OY .07 MatemaTnka
HalpaBJICHO Ha JOCTHKECHUE PE3YJIbTaTOB €€ H3Yy4YEHUs B COOTBETCTBUU C
tpeboBarmsiMu @I'OC COO c yuerom npodeccuoHanbHoN HanpaBieHHOCTH OI'OC
CIIO no cunenuanpHocty 21.02.18 O0oranenue moJe3HbIX HCKOMaeMbIX.



Oco0oe 3HaueHue nucuUILIMHA UMeeT npu (opmupoBanuu u paszButuu obmwmx (OK) u mpodeccumonanbubix (I1K)

KOMIIETEHIIUH:

Oommue (OK)! u npogeccnonannunie (IMK)?
KOMIIeTeHIIHH

IlianupyemMblie pe3yibTaTbl 00y4eHUs

Oomue’

JucuuniMHapHbie (mpeaMernbie)?

OK.01 BriGupath ciocoObl perieHus 3aaa4y
npodeccuOHATBLHON JIESATENBHOCTH
IIPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

- TOTOBHOCTb K TpYyHdy, OCO3HaHHE
LIEHHOCTHU MacTepCTBa, TPYI0JI00HE;
- TOTOBHOCTb K aKTUBHOM JI€ATEIbHOCTH

TEXHOJIOTUYECKOM Hu COIMaIbHOM
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh
WHULIUUPOBATH, MJIaHUPOBATH u
CaMOCTOATENLHO BBIIIOJIHATH TaKyro
JIeSITCIIBHOCTD;

- MHTEpEC K pasnu4HbIM  chepam

npodecCHOHANBLHON e TENHHOCTH;
- OBJIQJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH MTO3HABATEIHHBIMU JICHCTBUSIMH:
a) 0a30BbIE JIOTHYECKUE JICHCTBUS:
- CaMOCTOSTEeNbHO (OpMYyTUpPOBATH U

aKTyaJlu3UpoBaTh npobisiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
- yCTaHaBJIHMBAaTh CYIIECTBEHHBII

HpI/I3HaK WX OCHOBAHUA JIA CpaBHeHI/ISI,
KJaccuukanuu u 0000IICHUS;

- YMEThb BBIYHUCIATH NT€OMETPUUECKUE BETUUUHBI
(umHa, yroi, IUlomAAb, O0BEM,  IUIOIIAIb
MOBEPXHOCTH), UCHOJb3Ysl HU3ydeHHbIE (POPMYJBI U
METO/IbI;

- yMeTh OIepupoOBaTh MOHSTUAMU:
IIPSIMOYTOJIbHASI CHCTEMa KOOpPJAMHAT, KOOPIMHATHI
TOYKH, BEKTOp, KOOPJMHATHI BEKTOpa, CKAaJISIPHOE

IIPOU3BENIEHNE, YIrOJd MEXAY BEKTOpaMH, CyMMa
BEKTOPOB, IIPOM3BEJCHUE BEKTOpa HA YHUCIIO;
HaxXoJUTh C TIOMOIIBIO M3YYEHHBIX (opmyi

KOOPJMHATHI CEPEANHBI OTPE3KA, PACCTOSTHAE MEKTY
IBYMS TOUKaMU;

- yMeThb BBIOMpPATh NOIXOISIMIMA H3YYEHHBIN
METOJ, Il pEIIeHMs 3aJa4d, paclo3HaBaTh
MaTeMaTH4ecKkue (pakThl U MaTeMaTHUYECKHE MOJIEIH
B IPUPOJHBIX U OOLIECTBEHHBIX SBICHUIX, B
UCKYCCTBE; YMEHHE IPUBOJUTH IIPUMEPBI
MaTE€MaTUYECKUX OTKPBITUH POCCUMCKON U MUPOBOM
MaTeMaTUYECKON HAyKH.

- YMETb OIIEpUPOBATH
ONIpENCIICHUE, aKCHMOMa, Teopema,

MIOHATHUSIMH:
CIICJICTBHE,

! OK ykassiBarorcs B coorBerctBrn ¢ ®T'OC CITO peanusyeMoil ClennaibHOCTH

2TIK ykassiBarotes B cootBerctBun ¢ ®I'OC CIIO peanuzyemoli ciequaabHOCTH

3 YKa3bIBAKOTCS JMYHOCTHBIE U MeTanpeaMeTHble pesyibrarsl u3 ®TOC COO (B nocienneit penakiu ot 12.08.2022), GpopMupyemble 0011€00pa30BaTENBHON AUCHMILIMHOM

4 JlucuunnuHapHble (MPeJAMETHBIE) PE3YIBTAThI YKAa3bIBAIOTCS B COOTBETCTBUM C UX TOJNHBIM nepeuneM Bo GI'OC COO (B nocneaneit penakuuu ot 12.08.2022)




- OompenensaTy Leld  JACSITEIbHOCTH,
3a1aBaTh I[ApaMeTpbl M KPUTEPUU HX
JIOCTH>KECHMS;

- BBIABIIATH
IIPOTUBOPEYUS B
SBJICHUSIX;

- BHOCUTb KOPPEKTHUBBI B I€SITEIIBHOCTb,
OLICHUBAaTb  COOTBETCTBUE  PE3YyJILTATOB
LIEJISIM, OLICHUBATh PUCKH;

- pa3sBHUBAaTb KpPEAaTUBHOE MBILIJICHUE
IIPU PELICHUH KU3HEHHBIX MPOOJIeM;

3aKOHOMEPHOCTH u
paccmMaTpuBaeMbIX

b) 6azoBbIe HCCIIEA0BATEIIbCKUE
JICCTBUS:

- BIIJETh HaBBIKAMH y4eOHO-
HUCCIIEI0OBATEILCKOU Hu MPOEKTHOM
NESTENbHOCTH,  HABBIKAMU  pa3pelIeHHs
mpo0em;

- BBIABIIATH  NPHUYUHHO-CJICJICTBEHHBIC
CBSI3M W  aKTyaJu3upoBaTh  3ajadgy,

BBIJIBUTATh TUIIOTE3Y €€ PELIEHUs, HAaXOIUTh
apryMeHTbl Il J0Ka3aTelIbCTBa CBOMX
YTBEpPXKACHHUM, 3aJaBaTb MapamMeTpsl H
KpUTEPUU PELLICHMUS;

- aHAIM3UPOBaTh IOJYYEHHBIE B XOJ€
pellIeHusl 3a/1a4u Pe3yJIbTaThl, KPUTHUECKU

OLCHUBATH Hux AOCTOBCPHOCTD,
IMPOrHO3NpOBAaTL HU3MCHCHHEC B  HOBBIX
YCIIOBHUSAX;

CBOWCTBO, PU3HAK, JI0KA3aTEIbCTBO, PABHOCHIIHHBIE
bopmMyarpoBKH; yMeHHE (GopMylupoBaTh 0OpaTHOE
U TPOTHBOIOJOXHOE YTBEP)KICHHE, IPHBOANUTH
IpUMEpPbl U KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ
MaTeMaTHIECKOU WHIYKIWH; MIPOBOTUTH
JI0Ka3aTeNIbHbIE PACCYXKICHUS MPHU PELICHUHU 3aj]ad,
OLICHUBATH JIOTHYECKYIO NPaBUIBHOCTD
paccyKIeHUH;

- yYMETb ONEepUPOBaTh MOHATHUSIMH: MHOXECTBO,
MOJMHOXECTBO, OINEpallud HaJ MHOXECTBAMU;
YMEHHE HCIOJIb30BATh TEOPETHKOMHOKECTBEHHBIN
ammapar A ONHCAHUS PEANbHBIX IPOLECCOB U
SIBIICHHI TTPH PEIICHUH 33124, B TOM YHCJIE 3 APYTUX
yueOHBIX TPEJMETOB;

- yMeTb ONEpUpPOBATh MOHATHAMHU: Tpad,
CBSI3HBINA rpad, nepeBo, UK, rpad Ha IIOCKOCTH;
YMEHHE 33/1aBaTh M OMHCHIBATH Ipadbl

- pasNMYHBIMM  cllocoOamuy;
rpadbl pyu pelIeHUH 3a/1a4;

- yMeTb CBOOOJHO ONEpPUPOBATh MOHATUAMU:
COYeTaHue, MePEeCTaHOBKA, YHCIO COYETAaHHUM, YHUCIIO
nepecTaHoBOK; OMHOM HbroTOHA; yMeHHe NPUMEHSTh
KOMOMHATOpHbIE (AKTBl M  PACCYXKIEHUS  JUIs
peleHus 3a1a4;

- YMETb ONEpPUPOBATH MOHITUSMU: HATYypaJIbHOE
YHMCIO0, 1IeJI0€ YMCIO0, OCTaToOK IO  MOJIYJIIO,
pallMOHAIBPHOE YHCIIO, HPPALMOHATIBHOE YHUCIIO,
MHOXECTBAa HaTypajbHbIX, LEJbIX, PALUOHAIbHBIX,
JNCUCTBUTENPHBIX YHCEN, YMEHHE HCIOJIb30BATh
NPU3HAKM  JIEJIMMOCTH,  HauMEHbIIMH  oOmmid

HCIIOJIB30BAaTh




- YMEeTh  IIepEHOCHTb  3HAHHUS B
MIO3HABATEJIbHYIO U MPAKTHYECKYIO 001aCTH
KHU3HEIESITEIbHOCTH;

- YMETb HWHTETPUPOBATH
pa3HbIX IPEeIMETHBIX 00J1acTel;

- BBIABUTAaTh HOBBIE WJEH, NpeJlaraTb
OpPUTMHAJIbHBIE [TOIXO0/IbI U PEILIECHUS;

- U CHOCOOHOCTh MX HCHOJIb30BAHUS B
ITIO3HABATEJIBHOW U COLIUAIbHOW ITPAKTHKE;

3HaHUA U3

JCINTCIIb U HAMMCHBIIICC O6HI€C KpaTHOC, aJITOPUTM
EBknuna npu pemeHuu 3aaav, 3HAKOMCTBO C

pa3INYHBIMHU MTO3ULIMOHHBIMU CHUCTEMaMH
CUMCIICHUS,;

- yMeThb CBOOOJHO ONEpPUPOBATH MMOHATHIMMU:
CTENEHb €  LelbIM  II0Ka3aTeleM,  KOpPEHb

HATypaJbHOH CTENEHHW, CTENEeHb C PaIOHAIEHBIM
nokasareieM,  CTeNeHb € JeHCTBUTEIbHBIM
(BellecTBEHHBIM) IIOKa3aTeseM, Jorapupm vucia,
CHHYC, KOCUHYC U TaHI€HC ITPOU3BOJILHOTO YHCIIA;

- yYMETb ONEepUpPOBATh MOHATHSIMHU: TOXIECTBO,
TOKIECTBEHHOE  IpeoOpa3oBaHME,  ypaBHEHHE,
HEpaBEHCTBO, CHUCTEMa YPaBHEHWH W HEPABEHCTB,
PaBHOCHIIBHOCTh YPAaBHEHUI, HEPAaBEHCTB U CUCTEM,
panroHaIbHbIe, UpPAIMOHATIBLHBIE, TTOKa3aTeIbHbIC,
CTETIEHHBIE, JorapupmMHuyecKue,
TPUTOHOMETPHUYECKUE YypaBHEHHs, HEPABEHCTBA W
CHCTEMBI; YMEHHUE pelllaTh YPaBHEHUs, HEPABEHCTBA
U CHCTEMBl C TIOMOUIBIO pAa3IMYHBIX IPHEMOB;
peliaTb yYpaBHEHHs, HEpaBEHCTBA M CHCTEMBI C
napaMeTpoM; NMPUMEHSTh ypaBHEHHs, HEPaBEHCTBA,
UX CUCTEMBI JJIsl PeLIeHUs MaTeMaTHUYeCcKUX 3aj1a4 U
3a/a4 U3 Pa3IMYHBIX o0JacTel HAayKu U PeajbHOU
KU3HU;

- yMeTb CBOOOIHO ONEPUPOBATH MOHATHUSIMHU:
rpaduk QyHkuuu, oOpatHas QyHKIUS, KOMIIO3HIIHS

byHKUMHA, JUHeWHas QYHKOWA, KBaJpaTHYHAS
GyHKIMS,  cTenmeHHas  QYHKOUS C  IEIBIM
nmokaszarejieM, TpPUTOHOMETpUYecKne  (DyHKIHH,
oOpaTHbIe TPUTOHOMETPUYECKHUE GyHKIHH,




MoKasareibHass W Jiorapupmuueckas (QyHKUNU;
YMEHUE CTpOUTh Trpaduku (YHKUUN, BBINOIHATH
npeoOpa3zoBanus rpadukoB QyHKUINH;

- yYMEHHE MCIIONb30BaTh IpapuKku QyHKIMHA 171
M3Yy4EHHUs IPOLIECCOB U 3aBUCUMOCTEN NP pELICHUH
3a]]a4d U3 JPyrux y4eOHBIX IPEIMETOB U U3 pealbHOU
KHU3HU; BBIpAXKaTh (hOpMyIaMH 3aBUCUMOCTH MEKITY
BEJIIMYMHAMU;

- yMeHue CcBOOOJIHO ONEpUPOBATh MOHITHIMHU:
YEeTHOCTh (YHKIMH, NEPUOJUYHOCTh (YHKIIMH,
OTrpaHUYEHHOCTh byHKIUY, MOHOTOHHOCTh
GyHKIMH, SKCTpeMyM (yHKUIUHM, HauOojblIee U
HauMeHbIIee 3HAa4eHHs] (QYHKIUU Ha TPOMEXYTKE;
YMEHUE MPOBOIUTH HCCIeI0BaHNE QYHKIINY;

- YMEHHE HCIOJb30BaTh CBOMCTBAa W Ipaduxu
GyHKIMH Ui peleHus ypaBHEHUH, HEPaBEHCTB U
3ajad  C  IapameTrpamu; — u300paxkaTb ~ Ha
KOOP/IMHAaTHOM IUIOCKOCTH MHOXKECTBA pPELIeHUH
YpaBHEHMI, HEPABEHCTB U UX CUCTEM;

- yMeTb CBOOOJHO ONEpPUPOBATh MOHATUAMU:
HOCJIEI0BATENbHOCTD, apuMEeTHIECKast IPOTrPECcCHs,
reomMeTpuyecKkas nporpeccus, 0ECKOHEUHO
yObIBaroImas reoMeTpudeckasl Mporpeccus; yMeHHe
3aJjaBaTh IIOCJIEJOBATEIILHOCTH, B TOM 4YHCIE C
MIOMOMUIbIO PEKYPPEHTHBIX (GOPMYII;

- yMeTb OIIEepPUPOBATh HOHATHAMMU:
HETPEPBIBHOCTh  (DYHKIIMH, aCHMIITOTHI Tpaduka
¢byHKUMH, NIepBast ¥ BTOpask MPOU3BOAHAS (YHKIINH,
Tr€OMETPUYECKHUI u duznyeckuit CMBICII




IIPOM3BOJIHOM,  IepBOOOpa3Has,  ONpPE/eIECHHBIN
UHTETpaJl; yMEHUE HaXOUTh

- acuMnToThl rpaduka (QyHKUUU; yMEHHE
BBIUUCIIATh IIPOU3BOJHBIE CYMMBI, INPOU3BEACHMUS,
YaCTHOIO M KOMIIO3MLUHU (PYHKLIMHA, HaXOAUTh
ypaBHEHHE KacaTeJIbHON K rpaduKy QyHKIMHU;

- YMEHHE MHCIOJIb30BaTh IPOU3BOJHYIO JUIS
uccrnenoBaHus — QYHKIMHA,  JUIS  HaXOXKICHUS
HAWIYYILEro peleHusl B NPUKIAIHbIX, B TOM YUCIIE
COLIMAJIbHO-?)KOHOMMYECKUX U (PU3MUECKUX 3a/1a4ax,
JUIS OIIpENIETIeHHUsI CKOPOCTH U YCKOPEHHUSI; HaXOAUTh
IUIOINAAN U 00BEMBI (PUTYp C TIOMOIIBIO MHTETpaa;
MIPUBOJIUTH IPUMEPHI MaTeMaTH4eCKOro
MOJICJIMPOBAaHUsS C TOMOIIbI0 AupdepeHInanbHbIX
YpaBHEHHU;

- YMETb OIIEpUPOBATH MOHATUSMHU: KOMIUIEKCHOE
YHCII0, CONPSKEHHbIE KOMIUIEKCHbBIE YHCia, MOIYJIb
U apryMEeHT KOMIUIEKCHOTO uHcia, (opMma 3amucu
KOMIUIEKCHBIX qucen (reometpuyeckas,
TPUIrOHOMETpHUYECKass W anredpauyeckas); yMeTb
NPOM3BOIUTH  apu(PMeTHUYecKue  JEHCTBHS  C
KOMIUIEKCHBIMU ~ YHCJIaMH; TPUBOJUTH IPUMEPHI
MCIIOJIb30BaHUsl KOMIUIEKCHBIX UHCET,;

- yMeTb CBOOOJHO ONEpPUPOBATH MOHATUSAMU:
cpenHee apudMeTHIecKoe, MeraHa, HanoobIee 1
HalMEHbIIEe 3HAa4YeHWs, pa3Max, JUCIEepCHus,
CTaH/IaPTHOE OTKJIOHEHUE JUIS ONHCAHUS YUCIIOBBIX
JAHHBIX; YMEHHE HCCIe0BaTh CTaTHUCTUYECKUE
JaHHBIE, B TOM YHCIIE C TPUMEHEHUEM IrpauyecKix
METOZIOB UM 3JEKTPOHHBIX CpPEACTB; TIpaduuecKu




UCCIIEIOBAaTh COBMECTHbBIE HAOIIOACHUS C TIOMOIIBIO
JyarpamMm pacCeuBaHUs U JIMHEHHON perpeccuy;

- YMEThb HAXOJUThb BEPOSATHOCTU COOBITUH C
UCTOJIb30BaHUEM IpaQUUECKUX METOI0B; IPUMEHSTh
UIs  pemieHus 3agad  (OpMyJibl  CIOXKEHUS U
YMHOXXEHHUSI ~ BEpOSITHOCTEH, (OpMydy IOJHOU
BEPOATHOCTH, popMyity bepHyium, koMmOuHaTOpHBIE
(bakThI 1

- (opMyJibl; OLIEHUBATH BEPOSTHOCTU PEaTbHBIX
COOBITHI; yMEHHE ONepupoBaTb  IMOHATUSAMHU:
cily4aifHast BEJIMYMHA, pacnpeneneHnme
BEPOATHOCTEH, MaTeMaTHYECKOE OKUJaHUE,
JTUCTIEPCHUST U CTAHJAPTHOE OTKIOHEHHE CIIyYalHOU
BEJIMYMHBI, (PYHKUIUHU pacrlpeieseHus U IUIOTHOCTU
pPaBHOMEpPHOT0, TI0Ka3aTeIbHOTO M HOPMAaJILHOTO
pacnpeneleHnii; YMEHHE HCIO0Jb30BaTh CBOMCTBA
M3YYEHHBIX pacHpeleeHni JUisl peuieHus 3ajad;
3HAKOMCTBO C TMOHSTHSMHU: 3aKOH OOJIBIIMX YHCEl,
METOABl  BBHIOOPOYHBIX HCCIIEOBAaHUM; yMEHHE
IPUBOAUTE IPUMEPHI NMPOSBICHHS 3aKOHA OOJIBIINX
qucell B IPUPOIHBIX M OOIIECTBEHHBIX SIBJICHMSIX;

- yMeTb CBOOOJHO ONEpUPOBATh MOHATUSAMU:
TOYKa, IpsiMasi, III0CKOCTh, IPOCTPAHCTBO, OTPE3OK,
Ty, TUIOCKUH yToJI, IBYTPAaHHBIN yTOJI, TPEXTPAHHBIN
yroia,  MepeceKaroluecsi,  NapajuleJbHble U
CKpELIMBAIOIIUECS TpsMble, NapalJIeNbHOCTh U
NEPIEeHIUKYISIPHOCTh NPSIMBIX U IJIOCKOCTEH, yToJ
MEXIy MpsIMBIMH, Yroil MEXIy HOpsAMOi u
IUIOCKOCTBIO, YTOJl MEXIY IUIOCKOCTAMHU; yMEHHE
UCMOJIb30BaTh MpPU pEIICHUH 3a7ay H3yYeHHbIe
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(bakKThbl ¥ TEOPEMBI IUTAHUMETPHUH; YMEHHUE OLIEHUBATh
pa3mepbl 00BEKTOB B OKpY’KalOIIEM MHpE; YMEHHE
OIEpUPOBATH MOHATHSIMH: MHOTOTPAHHUK, CEUEHUE
MHOIOTpaHHMKA,  IPAaBWIBHBIM  MHOIOIDAaHHUK,
npusma, nupamuga, @QuUrypa U - MOBEPXHOCTb
BpallleHHs, LWINHAP, KOHYC, 1map, chepa, pa3BepTKa
MOBEPXHOCTH, CEYEHMs] KOHyca M IWIMHJIPA,
IapajuleJIbHbIE OCH WM OCHOBAHMIO, CEUYEHHUE 11apa,
IJIOCKOCTb, Kacarouiasicsi cepbl, HUIUHAPA, KOHYCa;
YMEHME  CTPOUTb  CEUEHHWE  MHOIOIPAHHUKA,
n300paxarb MHOTOTpaHHUKH, burypsr "
MIOBEPXHOCTHU BpAIlIEHUs, UX CEUEHUS], B TOM YHUCIIE C
MOMOUIbI0  D3JEKTPOHHBIX  CPEACTB;,  yMEHHE
NPUMEHATh CBOMCTBA TIE€OMETPUYECKHX  (Uryp,
CaMOCTOSITENIbHO  (pOPMYJIUPOBATh  ONpeEeNICHUs
U3y4aeMbIX (GUTYp, BBIIBUTATh

- TUNOTE3bl O CBOMCTBAX M  MpHU3HAKax
reomMeTpuueckux  ¢uryp, 0OOCHOBBIBATH WU

OMpPOBEPraTh uXx; yMEHUE MIPOBOJIUTH
kiaccudukanuoo GUryp mo pa3iuyHbIM MPU3HAKAM,
BBITIOJIHSTH HEO0OXOANMBIE JOTIOJTHUTEIHHBIE
MOCTPOCHUS,

- yMeTb CBOOOJHO ONEpPUPOBATH MOHATHUSIMHU:
wiomanb GUrypel, o0bem QGUrypbl, BeIMUMHA yTia,
paccTosHUE OT TOYKM A0 IUIOCKOCTH, PACCTOSHHE
MEKIy MPSIMBIMHU, PACCTOSTHIE MEKIY IJIOCKOCTSIMH,
TUIOIIAAb CEPHI, IIIOUIA b TOBEPXHOCTH ITUPAMHU/IBI,
Opu3MBbl, KOHyca, IMJIMHApa, O0beM  Kyoa,
NPSMOYTOJIBHOTO  MApaJUICTICTIAIEAd, TTHPAMHUIBL,
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NpU3MbI, [WIMHIpPA, KOHyca, IIapa; YyMCHHE
HaXOJIUTh OTHOIIEHUE 00bEMOB MOI0OHBIX (QUTY;

- yMeTb CBOOOIHO ONEPUPOBATH MOHATHUSIMHU:
JBIKEHHE, MapauleibHbI MepeHoc, CUMMETpUs Ha
IUIOCKOCTHK ¥ B TPOCTPAHCTBE,  IIOBOPOT,
npeoOpa3oBaHue 1oa00Us, NOAOOHBIE (UTYDBHI;
yMEHHE pacro3HaBaTh PaBHbIE U MOI00HbBIE PUTYPBI,
B TOM YHUCIJI€ B MPHUPOJE, UCKYCCTBE, apXUTEKTYpE;
YMEHHE UCTIOJIb30BaTh T€OMETPUIECKIE OTHOIIICHHUS,
HaXOJIUTh T€OMETPUUYECKUE BEIIMUUHBI (IJIMHA, YTOJI,
IJI0MIa b, 00BEM) MIPH PEIICHUH 3a1ad U3 JIPYTUX
yueOHBIX IPEAMETOB U U3 PeaIbHOM KHU3HH;

- yMeTb CBOOOIHO ONEPUPOBATH MOHATHUIMU:
OpSAMOYTOJbHAs CHUCTEMa KOOPAUHAT, BEKTOP,
KOOPJAWHATH TOYKH, KOOPAWHATHI BEKTOpa, CyMMa
BEKTOPOB, IMPOU3BEJCHUE BEKTOpa Ha YHCIIO,
pa3foXKeHne BeKTopa 1o 0asucy, CKalspHOE
NIPOM3BEICHNE, BEKTOPHOE IPOU3BEJACHHUE, YTOJ
MEXIy  BEKTOpaMH;  yMEHHE  HCIOJb30BATh
BEKTOPHBIH M KOOPJIMHATHBIM METOJ AJS pEeLIeHus
reOMETPUUECKUX 3ala4 W 3a7ad APYTUX y4eOHBIX
IPEIMETOB; ONEPUPOBATh MOHATHIMU: MaTpHULa 2X2
n 3x3, ompenenuTenb MaTpHIbl, T€OMETPUUECKUN
CMBICJI OTIPEICIIUTEIS;

- yMETb MOJIEIHMPOBAThH PealbHbIC CUTyalluu Ha
A3bIKE  MAaTEeMaTUKH; COCTaBISATb  BBIPaKEHUS,
ypaBHEHHUsI, HEPABEHCTBA U X CHCTEMBI TI0 yCIIOBUIO
3aJjaud, HCCIIEZOBaTh IIOCTPOEHHBIE MOJAEIH C
UCTIOJIb30BaHUEM ammapara anreopsl,
MHTEPIPETHPOBATH MTOJYyYEHHBII Pe3yJIbTaT; CTPOUTh

12




MaTeMaTHYECKUE MOJIEIHN c MIOMOUIBIO
FCOMETPUYECKUX IIOHATUM M BEJIWYMH, pellaTh
CBA3AHHBIE C HUMHU IPAKTUYECKHE  3a7a4H;
COCTAaBJIATh BEPOSITHOCTHYIO MOZEJIb u
MHTEPIPETUPOBATH MOJYYECHHBIN PE3yibTaT; PEIIaTh
MIPUKJIAJHBIE 3aa4l CPEACTBAMU MAaTEMAaTHYECKOIO
aHaJIN3a, B TOM YHCJIE€ COLMATIbHOIKOHOMUYECKOIO U
(bu3MUECKOro Xapakrepa;

- yMEHHuE BBIOMpATh MOAXOASAIIUNA METOH JUIs
peuieHus  3a4a4d; — [OHMMAHME  3HAYUMOCTHU
MaTeMaTUKM B  M3Y4YEHUU  MPUPOIHBIX U
OOIIECTBEHHBIX NPOIECCOB M SBJICHUN; yMEHHUE
pacro3HaBaTh IMPOSIBICHUE 3aKOHOB MATEMAaTHUKH B
UCKYCCTBE, yMEHUe IIPUBOAUTH IIPUMEPBI
MaTE€MAaTHYECKUX OTKPBITUH POCCUIMCKON N MUPOBOM
MaTeMaTHUYECKOU HAyKH,

OK.02
CpelICTBA TIOWCKA, aHAIHM3a W WHTEPIIPETAINN
uHpopmanuu, u
TEXHOJIOTUH  JIJISt

Hcnons30BaTh  COBPEMEHHBIE
MH(pOPMalMOHHbIE

BBIMOJIHEHUS.  3a7a4

npodecCUOHATIBHOM J1eATeIbHOCTH

B o0nacTu 11eHHOCTH HAyYHOTO TO3HAHUS: -
c(hOpPMUPOBAHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3sBUTHA  HAaykKd U OOIIECTBEHHOMH
NPaKTUKA, OCHOBAaHHOTO HA  JUAJlore
KyJIBTYp, CHOCOOCTBYIOLIETO OCO3HAHMIO

CBOET0 MECTa B MOJIMKYJIBTYPHOM MHPE;

- COBEpLICHCTBOBAaHUE  A3BIKOBOM U
YUTATEIbCKOM KYJbTYpbl KakKk CpeICTBa
B3aUMOJACUCTBUSA  MEXAYy  JIIOABMH U
MTO3HAHUS MUPA;

- OCO3HaHHE LIEHHOCTH Hay4HOU
JIeATEIIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOCKTHYIO U

- yMeTh OIepupoOBaTh MOHSTUSMU:
panMoHanbHast QyHKIMS, OKa3aTeabHas (QyHKIMA,
cTeneHHas (QyHKUus, jJorapudmuueckas (QyHKIuS,
TPUTOHOMETPUUECKUE ¢byHKIMY, oOpaTHbIe
(GyHKIMU; YMEHHE CTPOUTh TpadUKH HM3YUEHHBIX
(GyHKIMHA, WCHONB30BaTh IpaUKU MPH U3YyUYEHHUH
IIPOLIECCOB M 3aBUCUMOCTEH, NPHU PEIICHUH 3a1a4 U3
ApyruxX y4eOHBIX MPEAMETOB U 3a1ad M3 peajbHON
KHU3HH; BBIpAXaTh (OpMYJIaMH 3aBUCUMOCTH MEXTY
BEJIMYUHAMU;

- YMeThb ONEpPHPOBATH MOHATUAMU: TOXKIECTBO,
TOX/IECTBEHHOE  IpeoOpa3oBaHHe,  YpaBHEHUE,
HEpaBEHCTBO, CHUCTEMa YpaBHEHMH M HEPABEHCTB,
PaBHOCWJIBHOCTh YpaBHEHUI, HEPABEHCTB M CUCTEM,
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- HCCIICIOBATENBCKYIO  JIESTEIBHOCTh
WH/IMBUYAJIbHO U B TPYIIIE.
OBnazneHue  yHUBEpCAJIbHBIMHU YU€OHBIMU

- TI03HABaTEJIbHBIMU JIEHCTBUAMHU:

B) pabota ¢ uHpopmanueii:

- BIAJETh  HaBBIKAMU  IOJYYCHHS
nH($OpMaLlMU U3 UCTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITENIbHO ~ OCYILECTBIISATh  TOMCK,
aHaJN3, CHCTEMATH3aIUI0 U HHTEPIPETAIHIO

UHpOpPMALUK PA3IUYHBIX BUAOB U (opM

MIPEJICTABIICHHSI,
- co3daBaTh TEKCTBl B  Pa3IUYHBIX
dbopmarax c Y4ETOM Ha3HAYCHUS
uHbOpMallMd W IIeNIeBOM  ayJaUTOPHH,
BbIOUpas OIITUMAJILHYIO bopmy
MIPEJICTABJICHHS U BU3YyaIU3alluy;

- OIICHHMBATH JIOCTOBEPHOCTb,
JIETUTUMHOCTD UHpOpMaInHy, ee
COOTBCTCTBHUEC TIIPAaBOBBIM HW  MOpPAJIbHO-
THYECKUM HOpMaM;

- HCIIOJIb30BaTh cpeacTBa

HH(GOPMAIIMOHHBIX U KOMMYHHUKAIIHOHHBIX
TeXHOJ’IOFI/Iﬁ B peIHeHI/II/I KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX M OpPTaHU3alMOHHBIX
3amad ¢ coOmrofcHWEM — TpeOOBaHMIA
OPrOHOMHUKH, TEXHUKH  OE30MacCHOCTH,
TUTHMEHBI, pecypcocOepekeHus], IPaBOBbIX U
THYECKUX HOPM, HOPM HH(POPMAIIMOHHOMN
0e30macHOCTH;

palyoHaIbHble, UppaloHaIbHbIE, TIOKa3aTelIbHbIE,
CTETICHHBIE, JorapupmMuyecKue,
TPUTOHOMETPUUECKHE YPaBHEHMs, HEPAaBEHCTBA U
CUCTEMBI; YMETh pElIaTh YPABHEHUs, HEPABEHCTBA U
CUCTEMBI C MOMOLIBIO Pa3IMYHbIX IPUEMOB; peLIaTh
YPaBHEHUs1, HEPABEHCTBA U CUCTEMBI C I1apaMETPOM;
MPUMEHSTh YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBbI
JUI PELIEHUs MAaTeMaTUYeCKUX 3aJad U 3a7ad U3
pa3IuyYHbIX 00JacTel HayKu U peanbHOM JKU3HH;

- yMeTb CBOOOJHO ONEPHPOBATH MOHATUSAMHU:
JBUKEHHE, NapajuleNIbHbIA IepeHOC, CUMMETPUS Ha
IUDIOCKOCTA M B IPOCTPAaHCTBE,  IIOBOPOT,
npeoOpazoBaHue Moa00Us, TOAOOHBIE (QUTYPHI,
YMETh pacro3HaBaTh paBHbIE U MOA00HbIE GUTYPHI, B
TOM 4YHCII€ B TNPHUPOJAE, HCKYCCTBE, apXUTEKTYpE;
YMETb HCIIOJI30BATh T'€OMETPUUECKNE OTHOIIEHUS,
HaXOJUTh T€OMETPUYECKHE BETMUHUHBI (JJIMHA, YOI,
IUI0IIab, 00BEM) MPH PEIIEHUH 3a1ad U3 JIPYrux
y4€OHBIX MPEMETOB U U3 PEATLHON KU3HU;

- YMCTb OIICPHUPOBATH IOHATUAMMU:
pallMOHAJIBHBIC, UPPAalUOHAIIBHBIC, MOKA3aTCIILHEIC,
CTCIICHHBIC, norapn(bMqucm/Ie,

TPUTOHOMETPUUYECKHUE YPaBHEHUS U HEPABEHCTBA, UX
CUCTEMBI;

- yMETh OIIepUpOBaTh MOHSTUAMU:
MHOTOIPAaHHHMK, CEYEHME MHOTOrpaHHHMKa, KyoO,
napajieNienunes, Mpu3Ma, nupamuna, ¢urypa u
MIOBEPXHOCTh BpAlllCHUs, IWIMHApP, KOHYC, WIap,
cdepa, cedeHuss (GUTYpHl BpAIICHHS, IUIOCKOCTH,
Kacaronascs cgepbl, HWIMHIPA, KOHYCa, IUIOMAIb
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- BJIaJIeTh HABBIKAMHU PACIO3HABAHUS U
3amuThl UHpOpManuKu, HHPOPMAIIMOHHON
0€30MaCHOCTH JIMYHOCTH.

B obnactu JTyXOBHO-HPABCTBEHHOI'O
BOCITUTAHUSA:
- chopmupoBaHHOEe™  HPaBCTBEHHOTO
CO3HAHUS, STUYECKOTO MTOBEJCHUS;

- CHOCOOHOCTH OILIEHUBATh CUTYAIHIO U
MPUHUMATh OCO3HaHHBIC penieHus,
OPUEHTHUPYSCh HA MOPAJbHOHPABCTBEHHbIE
HOPMBI U IIEHHOCTH;

- OCO3HaHHWE JMYHOrO  BKJIaJa B
MOCTPOEHNE YCTOMUNBOTO Oy AYIIETO;

- OTBETCTBEHHOE OTHOLIEHHWE K CBOUM
poauTensM U (WIH) IPYTUM WICHaM CEMbH,
CO3JaHUI0 CEMbH HAa OCHOBE OCO3HAaHHOTO
NPUHATUS IIEHHOCTEH CEMEMHON >XKU3HU B
COOTBETCTBUM C TPAJAULUSIMH HaApOIOB
Poccuu;

OBnanenue YHUBEPCAIbHBIMHU
PEryJATUBHBIMU JIEHCTBUSIMU:

a) caMOOpraHH3aIus:

- CaMOCTOSITEIBHO OCYILECTBIISTh
MTO3HABATENIbHYIO JESATEIbHOCTb, BBISBIATH
npoOsieMbl, CTaBUTh U  (HOPMYJIUPOBATH
COOCTBEHHBIE 3a/Jauyu B 00pa3oBaTeIbHOU
JIeATETLHOCTH M )KU3HEHHBIX CUTYyaIUsX;

- CaMOCTOSITEIBHO COCTaBIISATH IUJIaH
penieHus: TpoOJIeMbl ¢ YIETOM HMEIOIINXCS

IIOBEPXHOCTH  INHPAMUJIBL,  IPU3MBI,
LWINHApA, IUlomanb  cdepbl, 00beM
MPSAMOYTOJIBHOTO  MapajulejenuIesa, MUpaMubl,
NpU3MBbI, LWIMHAPA, KOHyca, IIapa; YMEHHE
n300paxkaTh ~MHOTOIPAaHHUKM U IOBEPXHOCTHU
BpallleHUs, UX CEYCHUS OT pPYyKH, C IIOMOILIBIO
YEPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB;
YMETb PAcIO3HaBaTb CUMMETPHUIO B IIPOCTPAHCTBE;
YMETh PaclOo3HaBATh IIPABHIIBHBIE MHOTOI'PAaHHUKY;

- YMETb OIIEpUPOBATH MOHATUSAMU:
MIPSAMOYTOJIbHAsl CUCTEMA KOOPJAWHAT, KOOPIAUHATHI
TOYKH, BEKTOP, KOOPAMHATBI BEKTOpa, CKaJISAPHOE
MIPOU3BEJICHHE, YIOJI MEXAY BEKTOpaMH, CyMMa
BEKTOPOB, IIPOMU3BEIECHUE BEKTOpa Ha YUCIO;
HaXOJUThb C TIOMOHIIbIO H3YYEHHBIX (opMyl
KOOPAMHATBI CEPEIUHBI OTPE3KA, PACCTOSHUE MEXKIY
JBYMsI TOUKaMU;

KOHYcCa,
Ky0a,
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pECYpCcOB, COOCTBEHHBIX BO3MOXKHOCTEH M
IIPEATIOYTEHUN;

- JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

- crnocoOCTBOBaTh (OPMHUPOBAHUIO U
IIPOSIBJICHUIO IIUPOKOM 3PYIUIMH B Pa3HbIX
o0nacTAX 3HaHUI, MOCTOSHHO MOBBIIIATH
CBOM 00pa3zoBaTeNbHBIH M  KYJbTYpPHBIH
YPOBEHB;

- CaMOKOHTpOJIb:

- HCIIOJIb30BaTh MpHEMBbI pediieKcuu
JUIsL OLIEHKH CHUTyallud, BbIOOpa BEPHOTO
pelIeHus;

- yMeTb OLICHUBATH PHUCKHU u
CBOEBPEMEHHO IIPUHUMATh PELICHUs IO MX
CHIDKEHUIO;

- OMOLIMOHAJIbHBII HHTEJJIEKT,
npenoararoui copMUPOBAHHOCTH!

- BHYTpEHHEHN MOTHBALIHH,
BKJIFOYAIOLIEN CTPEMJICHUE K JTOCTHXKCHUIO
LEH " ycCrexy, ONTHMH3M,
MHUIMATUBHOCTh, YMEHHME JIEHCTBOBATbD,
UCXOJs U3 CBOMX BO3MOKHOCTEM;

- DMIIaTHH, BKIIIOYAIOIIEH CIIOCOOHOCTH
IIOHMMATh  3MOLMOHAIBHOE  COCTOSTHUE

JIPYTHX, YUYUTBIBATh ero pu
OCYIIECTBICHHU KOMMYHHKAIHH,
CTIOCOOHOCTH K COYYBCTBUIO u
COTIEPEKUBAHUIO,

- COIHAaJIBHBIX HABBIKOB, BKJIFOYAIOIIMUX
CIIOCOOHOCTH BBICTPAUBATb OTHOHICHUA C
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JPYTUMH JIFOJIbMHU, 3a00TUTHCS, MPOSIBIATH
MHTEpEC U pazpemaTb KOHQIUKTHI,

OK.03 TIlnanupoBaTh M pealii30BbIBaTh
COOCTBEHHOE npodeccuoHaIbHOe u
JMYHOCTHOE pa3BHTHE,
NpPEANPUHUMATEIBCKYI0  JESTENbHOCTh B
npodeccuoHaibHOW ~ cdepe, HUCIOIB30BaATh
3HaHHMsA 1O (UHAHCOBOW TPAMOTHOCTH B
Pa3IUYHBIX KU3HECHHBIX CUTYAIHIX

B obnactu JTyXOBHO-HPaBCTBEHHOI'O
BOCIIUTAHUS: chopmupoBanHoe™
HPAaBCTBEHHOIO  CO3HAHMS, ATUYECKOTO
IIOBEICHMUS,

- CIIOCOOHOCTbH OLICHMBATh CUTYAlMIO U
MIPUHUMATh OCO3HAHHBIC peuieHus,
OPUEHTHUPYSICh Ha MOPAJIHbHOHPABCTBEHHBIC
HOPMBI U IEHHOCTH;

- OCO3HaHWME JIMYHOIO BKJIajga B
MIOCTPOCHHUE YCTOWIUBOTO Oy TIyIIEro;

- OTBETCTBECHHOE OTHOIIEHHE K CBOUM
ponuTensM U (WIH) IPYTUM YIeHAM CeMbH,
CO3JIaHUI0 CEMBbH Ha OCHOBE OCO3HAHHOTO
NPUHATUS LIEHHOCTEH CEMENHOM »XKU3HU B
COOTBETCTBUU C TPAJAUIMSIMU HAPOJOB
Poccuu;

OsnaneHune YHUBEPCAJIbHBIMHU
PEryJIATUBHBIMU JIEHCTBUAMU:
a)caMOOpTraHu3aIns:
- CaMOCTOSITEIBHO OCYILECTBIISATh

MTO3HABATENBHYIO JI€ATECILHOCTD, BBISBIIATH
npobiaemMbl, CTaBUTh U (HOPMYIHPOBATH
COOCTBEHHBIE 3a/Jaud B O00pa30BaTEIBHOU
NESITEIIbHOCTH U KU3HEHHBIX CUTYaIUsX;

- CaMOCTOSATENBLHO COCTAaBJIATHL IUIAH
pelIeHus IpoOIeMbI C YUETOM UMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH W
MPEANOYTEHHUI;

- yMETh ONEPHUPOBATH MOHATUSAMH:
paluoOHaJIbHBIEC, UPPALMOHAIBHBIC, [TOKA3aTCIIbHBIE,
CTEIICHHBIE, jgorapudmuueckue,

TPUTOHOMETPHUECKHUE YPABHEHHSI U HEPABEHCTBA, UX
CHUCTEMBI;

- yMeTh OTIepUpPOBATH MOHSTUSMH:
MHOI'OrpaHHHUK, CCYCHUC MHOI'OI'paHHHUKA, KY6,
napajuiefienunena, mnpusMa, NupaMmuaa, ¢urypa u
IMMOBEPXHOCTh BpalllCHWA, LOWIWMHAP, KOHYC, IIap,
chepa, cedeHus (UTYpPBHI BpallleHUs, TIOCKOCTD,
Kacaromasicsi cepsl, IMIIMHAPA, KOHyca, IJIONIaIh
MOBEPXHOCTH  MUPaMHAbI, TPU3MBI, KOHYcCa,
OWIUHApPa, TUiomans  cdepel, o00BeM  KyoOa,
MPSIMOYTOJIBHOTO — TIapaJUleNienumneaa, MUPaMHUIbI,
NpU3MBl, IWIWHApaA, KOHyca, IIapa; YyMEHHE
n300paxaTh MHOTOTPAHHUKA ¥  TOBEPXHOCTH
BpalmcHus, HMX CCEYCHHA OT PYKH, C IIOMOIIBIO
YepTEKHBIX HHCTPYMEHTOB U SJICKTPOHHBIX CPEJICTB;
YMETh pacrlio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE;
YMETh pacro3HaBaTh MPaBUIbLHbIE MHOTOTPAHHUKHY;

- yMeTh OIIEPUPOBATH TIOHSTUSIMH:
[psIMOYTOJIbHAS CUCTEMA KOOPAMHAT, KOOPIAMHATHI
TOYKH, BEKTOp, KOOPAWHATHI BEKTOpa, CKaISPHOE
MpOU3BENCHHUE, YIOJI MEXKIY BEKTOpaMH, CyMMa
BEKTOPOB, TIPOM3BEICHUE BEKTOpa Ha YHCJIO;
HaXOIUTh C T[IOMOIIBIO HW3YyYEHHBIX (opmyn
KOOPJIWHATHI CEPETUHBI OTPE3KA, PACCTOSIHUE MEKITY
ABYMS TOYKAMU;
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- J1aBaTh OLICHKY HOBBIM CHUTYyalUsIM;

- cnocoOCTBOBaTh (POPMHUPOBAHUIO U
MIPOSIBJICHUIO IIUPOKOU 3PyAULMHU B PA3HBIX
o0acTAX 3HAHUH, MOCTOSHHO TIOBBIIIATH
CBOl 0Opa3oBaTeNbHBII U KYyJbTYpPHBII
YPOBEHb;

- CAMOKOHTpPOJIb:

- HUCHOJb30BaTh MpHUEMBl pedieKcuu
JUIsL OLUEHKU CHUTyallud, BbIOOpa BEPHOTO
pelLICHUS;

- YMETb OLICHUBATh pUCKHU u
CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX
CHUKEHUIO;

- DMOLMOHAIbHBIN UHTEIJIEKT,
Mpearnoaralonui copMrupoBaHHOCTS:

- BHYTpPEHHEH MOTHBAIIHH,
BKJIFOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO
LENH " yCHexy, ONTHMH3M,
MHULAATUBHOCTh, YMEHHUE JIEHiCTBOBATbH,
UCXOZs U3 CBOUX BO3MOYKHOCTEN;

- OMIATHH, BKIIOYAIOMICH CIOCOOHOCTH
NOHMMAaTh  SMOLMOHAIBHOE  COCTOSTHUE

IPYTHX, YUYUTHIBATH ero pu
OCYIIECTBICHUH KOMMYHUKAIHH,
CIIOCOOHOCTh K COUYYBCTBHIO u
CONEPEIKUBAHUIO;

- COLIMAJIbHBIX HaBBIKOB, BKJIFOYAIOIINX
CIIOCOOHOCTh BBICTpAaUBATh OTHOIICHUS C
JIPYTUMH JIFOABMH, 3a00TUTHCS, MPOSBISTH
MHTEpEC U pa3penatb KOHMINKTHI,
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OK.04 DddexTrBHO B3aUMOACHCTBOBATh U

pa6OTaTL B KOJUICKTHBC U KOMAaH/IC

- TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOATEJIBHOCTH U CAMOOIIPEEIICHUIO;

- OBJIQJIEHUE HaBbIKaMH y4eOHO-
HCCIICIOBATEIIHLCKOM, IIPOEKTHOMU u
COIIMAJIBHOM ACITEIBHOCTH;

OBnageHue YHUBEPCAJIbHBIMHU
KOMMYHHUKATUBHBIMU JCHCTBUSMH:
C) COBMECTHas AeATEIbHOCTD:

- TMOHUMAaTh u HCII0JIb30BATh
IIPEUMYIIECTBA KOMaHIHON u
UHAUBUAYaTbHON paboOTHI;

- TNpUHUMATh LENH COBMECTHOM
JEeSITETbHOCTH, OpraHU30BBIBATH u
KOOpAMHUPOBaTh  ACHCTBUS IO €€

JOCTHIKEHHUIO: COCTABJIATH IUIaH JEHCTBHUH,

- pacrpenensaTh poju ¢ y4eTOM MHEHHI
yqaCTHHKOB 06Cy>K)IaTB pGSYJ'H)T aTbl
COBMECTHOM pabOTHI;

- KOOpIII/IHI/IPOBaTI) U BBIIIOJIHATH pa60Ty
B YCJOBHUAX pPEAJIbHOTO, BUPTYyaJIbHOIO U
KOMOWHHUPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYIIECTBISATH MMO3UTHUBHOE
CTPAaTErnYeCcKoe IOBEICHUE B Pa3JIMYHBIX

CUTyalUsX, MNpPOSABIATH TBOPYECTBO U
BOOOpakeHHWe,  OBITh  WHHUIUATUBHBIM.
OBnanenue YHHUBEPCAIbHBIMU

PETyJISATUBHBIMH JIEHCTBUAMMU:
T) IPUHSATHE ce0s U IPYTHX JIOCH:

- YMETh OIIEpUPOBaTh MOHATHAMU: CIIyYalHBII

ONBIT W  CIy4aiHOe COOBITHE, BEPOSTHOCTD
CIIy4aliHOT O coObITHS; YMETh BBIYUCIIATH
BEPOSTHOCTh C HCHOJb30BAaHUEM TpadUUecKux
METOJIOB; MPHUMEHSTh (OPMYJIbI CIOXKEHUS U

YMHOXXEHHUS BEPOSITHOCTEH, KOMOMHATOpHBIE (haKThI
u  GopMyJiBl TIpU pEIICHWH 3a/ady;, OICHUBATh
BEPOSITHOCTH PEAIbHBIX COOBITHIl; 3HAKOMCTBO CO
CIlyJallHBIMM BEITMYMHAMH, YMEHHE TPUBOJIUTH
IpUMEpPbI TPOSBICHUS 3aKOHA OOJBIIUX 4YHCEN B
MIPUPOHBIX U OOIIECTBEHHBIX SIBICHUSIX;

- yMeTb CBOOOJHO OIEPUPOBATH MOHATHIMM:
CTeTIeHb €  IEeJNbIM  TIOKaszarelieM,  KOpeHb
HaTypaJIbHOM CTENEeHHU, CTEIIEHb C

- palHMoOHATBHBIM  IOKa3aTeleM, CTENeHb C
JeUCTBUTENbHBIM (BEIIECTBEHHBIM) IOKa3aTeseM,
jJorapupM UHUCIIa, CHHYC, KOCHHYC W TaHTEHC
MPOM3BOJILHOTIO YHCIIA;

- yMeThb CBOOOJHO OIEPUPOBATH MOHATHIMHU:
rpaduk QyHKIMH, 0OpaTHAsT PYHKITHS, KOMITO3HIIHS
byHKUMiA, nuHeWHas QYHKOMA, KBaJpaTHYHAS
¢byHKuMsA, creneHHas  QYHKIHMA  C  LEJIBIM
mokaszarejieM, TpPUTOHOMETpUYecKHe  (yHKIHH,
oOpaTHbIE TPUTOHOMETPUYECKHE  (YHKIIMH,
noKa3aTebHas " JorapupmMuIecKas
GyHKIIUU; YMETh CTPOHUTh Tpaduku (QyHKIHH,
BBITIOJIHATH MPe00pazoBaHus rpaduKoB QpyHKIIHUIA,

- yMETb HCIOJIb30BaTh I'papuKu (QYyHKIMHA IS
M3yYEHUs TIPOLIECCOB U 3aBUCHUMOCTEN MPH PEIICHUN
3aJ]a4u U3 JPyTruX y4eOHBIX IPEIMETOB U U3 peallbHOU
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- NpPUHUMATh MOTHBBI M aPTyMEHTHI
JIpyrux JIOAEH IpU aHaau3e pe3yJbTaToB
JIeSITEJIbHOCTH;

- NpU3HaBAaTb CBOE IIPpaBO U IIPaBo
JPYTHUX JIIOIEH Ha OLIMOKY;

- pa3BuUBaThb CIIOCOOHOCTb TIOHUMATH
MU € O3ULUH JIPYTOro YEJIOBEKa;

KHU3HH; BBIPAXKATh (POPMYIIaAMU 3aBUCUMOCTH MEKIY
BEJIMYMHAMU;

- CBOOOHO OTEPHPOBATH MOHATHAMU: YETHOCTD
¢byHK1MY, NEPUOANYHOCTD byHKIMY,
OTpaHUYECHHOCTh byHKIHH, MOHOTOHHOCTb
GbyHKIMH, SKCTpeMyM (yHKUUHM, HauOojbliee U
HaVMEHbIIEe 3HaueHUs (YHKIMHA Ha TPOMEXKYTKE;
yMETb MPOBOAMTH UCCIIE0BaHUE (DYHKIIUH;

- yYMETh HCIOJB30BAaTh CBOWCTBA W Tpaduku
GyHKUMH U pelieHus ypaBHEHUH, HEPaBEHCTB U
3agad  C  IapaMeTpamu; — H300paxkaTb  Ha
KOOPJMHATHOM IUIOCKOCTH MHOXKECTBA pPELICHUN
ypaBHEHHH, HEPABEHCTB U MX CHCTEM;

OK.05  OcymecTBisiTh  YCTHYHO U
MMMCEMEHHYIO KOMMYHHKAITHIO Ha
rOCyJapCTBEHHOM SI3BIKE Poccuiickoit
Qenepanii ¢ yu4eTtoM  OCOOCGHHOCTEH

CONHAJIBHOTO U KYJIBTYPHOT'O KOHTCKCTa

B o0nactu acTeTHyecKoro BOCIUTAHUS:

- OCTETHYECKOE OTHOIICHHE K MHPY,
BKJIIOYAss O3CTETHKY ObITa, HAY4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYyAa U
00I11eCTBEHHBIX OTHOILICHHIA;

- CHOCOOHOCTh BOCIIPUHUMATh
pa3NuYHbIe BHJbBI UCKYCCTBA, TPATULMU U
TBOPYECTBO CBOEr0 U JAPYIUX HApOJIOB,
OLyIIaTh 3MOIMOHAIBFHOE BO3/eHcTBHE
HCKYCCTBA;

- Y6C)KI[CHHOCTB B 3HAYMMOCTH [JIA
JUYHOCTH M OOIIECTBA OTEYECTBEHHOTO M

MHPOBOI'O UCKYCCTBa, STHUYECKUX
KyJAbTYPHBIX TpPaAMLIMA U  HAPOJHOTO
TBOPYECTBA;

- YMEThb OIIEpUpPOBaTh MOHATUSAMU: CpEIHEE
apudmernyeckoe, MeauaHa, HauOojbllee U
HauMEHbIIEE 3HA4YeHMs, pa3Max, Jucrepcus,
CTaH/IAapTHOE OTKJIOHEHHE YHCIOBOrOo Habopa;
yMEHHE U3BJIEKATb, WHTEPIPETUPOBATH
nH(popMalnio, TMPEeACTABIEHHYI0 B TallMIax, Ha
auarpammax, Tpadukax, OTPa)Kalollyl CBOWCTBA
peabHBIX MPOLIECCOB U SBJIEHUM; MPEICTABIATDH
MHPOPMALIMIO C TOMOUIbIO TAaOMUIl W JAHUArpamm;
UCCIIEeI0OBaTh CTATUCTUYECKUE JTaHHBIE, B TOM YHCIIE
C TNpUMEHEHHEM rpaUYecKux METOJIOB U
ANEKTPOHHBIX CPE/ICTB;

- YMEThb ONEpUpOBaTh TOHATUSAMHU: TOYKa,
npsiMasi, TUIOCKOCTb, TMPOCTPAHCTBO, JBYTPaHHBIN
yTOJI, CKpELIUBAIOLINECS IPSAMBIE, TapaIEIbHOCTD U
MEPIEeHIUKYISIPHOCTD MPSAMBIX U IJIOCKOCTEH, Yroi
MEXIy MNOpsIMBIMH, YIoJl MEXKIy TMpsIMOA U
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- TOTOBHOCTH K CaMOBBIPAXCHUIO B
pa3HbIX BHAAX HUCKYCCTBA, CTPEMJICHUC
IMPOSABJIATE KA4ECTBA TBOp‘IGCKOfI JIMYHOCTH,

IIJIOCKOCTBIO, yroua MCXKIOY IJIOCKOCTSAMU,
PacCTOsAHNUEC OT TOYKH OO IINIOCKOCTH, PACCTOSAHUC
MCXKAY MMPAMBIMU, PACCTOAHNUE MCKIY IJTOCKOCTAMU;

OBnanenune YHUBEPCAIbHBIMU - YMEThb MCIOJb30BaTh IPU PELICHUM 3anady

KOMMYHUKAaTHBHBIMH JICHCTBUSMU: U3y4YeHHble (aKThl M TEOPEMbl IUIAaHUMETPUHU;
a) oOILeHue: yMEHHE OLICHUBATH pa3Mepsl 00BEKTOB
- OCYUIECTBJISAITh KOMMYHHUKALIUM BO | OKPYXaroIIero MUpa;

BceXx cdepax KU3HH;
- pacro3HaBaTh HeBepOabHbIE

cpeAcTBa OOLIEHUs, MOHMMAaTh 3HAYEHUE

COLIMATIbHBIX 3HAKOB, pacrno3HaBaTh

NPENOCHIIKM KOH(MIMKTHBIX CHUTyallud u

CMSITYaTh KOH(JIUKTHI;
- Pa3sBEepHYTO M JIOTUYHO H3JIararhb

CBOI0O TOYKY 3pEHHMs C HCIOJIb30BaHUEM

A3BIKOBBIX CPEJICTB;

OK.06 [IposiBnsATH IPaKJaHCKO- - OCO3HaHue o0y4armuMucs - yMeThb ONEepHUpPOBATh MOHATUSIMH:
NaTPUOTHYECKYO MO3HIINIO, IEMOHCTPUPOBATH | POCCUICKON IpayKIaHCKOM MIEHTUYHOCTH; | MPSAMOYTOjbHAasl CHCTEMA KOOPAMHAT, KOOPAWHATBHI
OCO3HaHHOE HIOBEJICHUE Ha OCHOBE - IeJIeHaNpaBlIEHHOE pa3BUTHE | TOUYKH, BEKTOP, KOOPJAMHATHI BEKTOpa, CKAJIIPHOE
TpaZuLIHOHHBIX 00I11eYeNIOBeYECKUX | BHYTPEHHEH MO3UIMU JIMYHOCTH Ha OCHOBE | MPOU3BEJCHHUE, YTojl MEXIy BEKTOpaMH, CyMMa
[IEHHOCTEeH, B TOM 4YHCI€ C YYETOM | AYXOBHO-HPaBCTBEHHBIX LEHHOCTEN | BEKTOPOB, IMPOW3BEACHUE BEKTOpa Ha YHUCIO;
rapMOHM3ALUU MEXHaIIMOHAIbHBIX U | HapoJOB Poccuiickoit ®denepanuy, | HAXOAUTh € TOMOIIBIO  U3YyYEHHBIX  (hopmyi
MEXPEJIUTHO3HBIX OTHOILEHUM, NPUMEHATh | HCTOPUYECKUX u HallMOHAJIBHO- | KOOPAMHATBI CEPEINHBI OTPE3KA, PACCTOSIHUE MEXKAY
CTaHJAPThl aHTUKOPPYNLIMOHHOTO MOBEJICHHUST | KyJIbTYPHBIX Tpaauuui, (opMupoBaHHE | IBYyMs TOUKAMHU;

CHUCTEMBI 3HAYMMBIX LIEHHOCTHO- - yMeThb BBIOMpaTh MNOAXOIAIIMN H3yUYEHHBIN
CMBICIIOBBIX ~YCTaHOBOK, METOJX JUIsl pELIeHus 3aJadyd, paclo3HaBaTh
AHTUKOPPYMLUOHHOTO MHUPOBO33PEHUS | MaTeMaTu4eckue (GakThl 1 MaTEMaTHUYECKUE MOJIEIN
IIPaBOCO3HAHUS, 9KOJIOTMUYECKOM B TPUPOAHBIX M OOIIECTBEHHBIX SIBICHHUSIX, B

KyJbTYypbl, CIIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HECHHBIC IJIAHBL;

HCKYCCTBE;
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B gactu IrpaXXJ1aHCKOI'O BOCIIUTaAHUSA:

- OCO3HaHHME CBOMX KOHCTHTYLIMOHHBIX
npaB U 00sS3aHHOCTEH, YBaKCHHE 3aKOHA H
IPaBOMOPSIKA;

- IIPUHATHUC TPAaAUIUOHHBIX
HAIlMOHAJIbHBIX, 00I11€4eIOBEYECKUX

TYMaHUCTUYCCKUX n

- JIEMOKpPAaTUYECKUX LIEHHOCTEH;

- TOTOBHOCTH IIPOTHUBOCTOATH
UJICOJIOTUN HKCTpEMHU3Ma, HalMOHAJIM3Ma,
KceHogoOuu, JUACKPUMHUHALUU 1o
COLIMAIbHBIM,  PEIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM ITPU3HAKaM;

- TOTOBHOCTh  BECTH  COBMECTHYIO
NeSITETTHHOCTh B MHTEpPEcaxX TPaKTaHCKOTO
00111ecTBa, Y4acTBOBAaTh B CAMOYIIPABIECHUH
B 00meo0Opa3oBaTelIbHON OpraHu3alnuu
U JIETCKO-IOHOIIECKUX OPTaHU3alUsIX;

- yMeHue B3aUMOJICUCTBOBATh C
COLIMAJIbHBIMU MHCTUTYyTaMU B
COOTBETCTBUM C WX (QyHKIMSIMH |
Ha3HAYCHHEM;

- TOTOBHOCTb K TyMaHUTapHOW U
BOJIOHTEPCKOM AEATEIbHOCTH;
ITaTproTHYECKOr0 BOCIIMTAHUS:

- c(hOpMHUPOBAHHOCTh POCCUICKON
IPaKIaHCKOW UIEHTUYHOCTH, IaTPUOTHU3MA,
YBaXCHHSI K CBOEMY HApoay, 4yBCTBa
OTBETCTBEHHOCTHU nepexn Ponunoii,
TOPJOCTH 3a CBOM Kpau, cBOt0 PoauHy, cBoi

- yMEHHe IIPUBOJUTH IIPUMEPBI
MAaTE€MaTUYECKUX OTKPBITUM POCCUNCKON U MUPOBOU
MaTeMaTH4eCKON HAYKH.

- yYMETb ONEpPUPOBATH MOHATHUAMU: CIIy4YaHHBII

ONBIT M  Cly4ailHOE COOBITHE, BEPOATHOCTD
CIIy4aiiHOTO COOBITHS; yMETh BBIUUCIIATH
BEPOSITHOCTh C HCIOJb30BaHUEM TIpapUuecKuX
METOJIOB; TPUMEHATH (OPMYJbl CIOXKEHHUS U

YMHO’KEHUS BEPOSITHOCTEN, KOMOMHATOPHBIE (PAKTHI
u  (QopMynbl IpU pELIEHWH 3a/ad; OLICHUBATh
BEPOSITHOCTH pEealbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4alHBIMM BEJIMYMHAMH; YMEHHME NPHUBOIUTH
MpUMEphl MPOSBIEHUS 3aKOHAa OOJBIIMX YHUCEN B
MPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUIX;
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SI3BIK U KYJIIBTYPY,  IIPOILIOE 51
HACTOsIIIICe IICHHOCTHOE OTHOIICHHE K
ToCy1apCTBCHHBIM CHUMBOJIaM,
HUCTOPUYECKOMY M MPUPOTHOMY HACIIEIUIO,
aMATHUKaM, TpaJaunusaM HapoaoB Poccun,
nocTxeHusM Poccun B Hayke, HCKYCCTBE,
CIIOpTE, TEXHOJIOTUAX U TPYIE;

- ujeiHas yOe:KIeHHOCTh, TOTOBHOCTH K
coyxennro  u  3amuTe  OTedecTsa,
OTBETCTBEHHOCTH 34 €T0 CYIb0Y; OCBOCHHBIE
06yanOHH/IMI/IC$I MCXKIIPCIMETHBIC TTOHATUA
U yHHBepcaJbHBbIE ydeOHBbIe JEHCTBUS
(perynaTuBHBIE, MO3HABATEIbHBIE,
KOMMYHHKATHBHBIE);

- CHOCOOHOCTh WX WCIIOIb30BAaHUS B
MO3HABATENILHON M COLMATbHON TMPAKTHUKE,
TOTOBHOCTH K CaMOCTOATCIIBHOMY
TUTAHUPOBAHMIO U OCYIIECTBICHUIO YUeOHOM
JACATCIIbHOCTH, opraHu3anuun yqe6H0r0
COTPYJIHHYECTBA €  IEJarorm4eCKUMHU
pabOTHUKAMU U CBEPCTHUKAMHU, K y4aCTHUIO
B MIOCTPOCHUH WHUBUIY ATBHON
00pa30BaTeNbHON TPAaeKTOPUHY;

- OBJAJCHHUC HaBBIKAMH y4eOHO-

HCCIIEA0BATEIbCKOM, MIPOEKTHOMN "
COLIMATILHOM JeSITEIbHOCTH;

OK.07 ConeiicTBOBaTh COXPAHEHUIO - He MIPUHUMATh JEUCTBUS, - yMETh ONEpUpPOBATh MOHATHUSAMHU: (PYHKITHSA,
OKpY’Kalollel cpenbl, pecypcocOepekeHuIo, | IPUHOCAIINE BPe OKpY Karolei cpee; HeIpepbIBHAS byHKIHS, MPOU3BOIHAS,
MPUMEHATh 3HaHHUS 00 W3MEHEHMH KIuMaTa, - YMeThb MIPOTHO3UPOBATh | MepBOOOpa3Has, OIpeNeieHHbIH HHTErpal; YMETh
NPUHIMUIBL  OCPEeKIIMBOTO  MPOM3BOJICTBA, | HEOIArONPHUATHBIC HKOJIOTUYECKUE | HAXOUTh TMPOU3BOAHBIC 3JIEMEHTApHBIX (PYHKLUH,
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3¢ (PEeKTUBHO NEHCTBOBATh B YPE3BBIYAITHBIX
CUTYyaLUsIX

MOCIIEACTBUS MpeANPUHUMAEMbIX
JIEUCTBUM, IPEJOTBPALLATD UX;

-  pacuIMpuTh  ONBIT  JEATEIBHOCTH
IKOJIOTUYECKOM HAIIPaBIEHHOCTH;

- pazpabaTpiBaTh  IUIAaH  pEHICHUS
npoOJIeMbl ¢ y4eTOM aHajIu3a UMEHOIUXCs
MaTepuaIbHbIX U  HeMaTepUalbHbIX
pecypcos;

- OCYIIECTBISATh  L€JICHAIIPaBICHHBII
IIOUCK TE€PEeHOCa CPeJICTB M CIOCO0OB
JeHCTBUS B NPOPECCUOHATIBHYIO CPENyY;

- YMETb  IIEPEHOCUTh  3HAHMUS B
MO3HABATEJIbHYIO U MPAKTUYECKYI0 00acTu
KU3HEJEATENBHOCTH;

- mpemararhb HOBBIE IIPOEKTBHI,
OLICHUBAaTb HJEU C T[O3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPaKTUYECKON
3HAYUMOCTH;

- JdaBaTb OIICHKY HOBBIM CHTyallHUdIM,
BHOCUTb KOPPCKTHBBI B JACATCIIBHOCTD,

UCIOJIb3Ysl CIPAaBOYHbIE MaTepUalbl; UCCIEA0BATh B
NPOCTEHIINX CaydasX (YHKUMH Ha MOHOTOHHOCTB,
HaXOJUTh HaWOOJbIIME W HAMMEHbIINE 3HAYCHUS
GyHKUMHA; CTPOUTH TpapUKd MHOTOUIEHOB C
UCIIOJIb30BAaHWEM  almapara  MaTeMaTH4ecKOro
aHaJIN3a; NPUMEHATh NPOU3BOAHYIO IIPU PELICHUU
3aJjady  Ha  JBW)KEHME;  pelmarb  IPaKTHKO-
OPHECHTUPOBaHHbIE 33Jayd Ha HauOOJbIIUE U
HAaUMEHbBIINE 3HA4YCHHs, Ha HAXOXKIEHUE IMyTH,
CKOPOCTH U YCKOPEHUS;

- YMETb ONEpPUPOBATH MOHATUSAMU: JIBUKEHUE B
MPOCTPaHCTBE, MOAOOHbBIE (PUTYPHI B POCTPAHCTBE;
HCIIOJIB30BaTh OTHOIICHHE TUIONIA/IeW OBEPXHOCTEN
1 00beMOB 10I00HBIX (GUTYp MPH PEIICHUH 3a]a4;

- YMETb BBIYHUCIATH F€OMETPUUECKHUE BETUUUHBI
(umHa, yrom, IUlomAAb, O00BEM,  IUIOIIAIb
MOBEPXHOCTH), UCHOJIb3ysl HM3ydeHHbIE (HOPMYIBI U
METO/IbI;

OILICHHUBATHb COOTBECTCTBHUC p€3y.HI>TaTOB
LIEISM;
IIK 1.5, Bectu TEXHMYECKYI0 M |- BEICHUE TEXHOJOTUYECKUX MPOILIECCOB - yMeTh BHIOWPATH MOAXOASAIINN W3yYCHHBIN
TGXHO.HOI‘I/I‘{eCKYIO IIOKyMeHTaI_II/IIO 060I‘aH_I€HI/ISI ITIOJIC3HBIX HCKOIIAaEMBbIX | MECTO/ JUUISA peH_IeHI/ISI 3aJa4du, paCHOSHaBaTI:

COrjIaCHO 3aJlaHHBIM ITapaMeTpaM

MaTeMaTu4eckrue (pakThl 1 MaTeMaTHYECKUE MOJIEIN
B TIPUPOAHBIX U 06H_IGCTBCHHBIX SABJICHUAX, B
HCKYCCTBE;

- yMEHHE  WU3BJIEKaTb, HHTEPIPETUPOBATH
nH(popMaIroo, MPEeACTaBICHHYI0 B TaOJMIax, Ha
auarpamMmax, rpadukax, OTpa)arollyl0 CBOWCTBA

24




peaIbHBIX MPOLIECCOB U SBJICHUH; MPEJCTaBIAThH
MHPOPMALIMIO C TOMOIIBI0 TalbJaHMIl U JHarpamm;
UCCIIEIOBaTh CTAaTUCTUYECKHUE JAHHBIE, B TOM YHUCIIE
C TIpUMEHEHHeM TrpadUuecKux  METOJOB U
AJIEKTPOHHBIX CPECTB

25




1.4. KounuyecTBO 4acoB Ha 0OCBOCHHE NIPOrPaMMbl Y4eOHOM U CHUIINHBI
O6bem 00pazoBaTeNbHON porpaMMel 269 4acoB, B TOM YHUCIIE:
- yueOHbIX 3aHATUA 251 4YacoB, B TOM 4YHCIE€ Ha MPAKTHUYECKHUE
(;1abopaTopHbIe) 3aHATHS 76 4ACOB;
- NOPOMEXYTOUHYIO arrectanuio 18 yacos.

2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCIHUILIUHBI

2.1. O0beM AUCHMILVIMHBI U BUABI y4eOHOH PadoThI

Buabl yueOHOM padoThI O0bem B
yacax
O06bem 00pa3oBaTeIbHOI NPOrPpaMMBbI JUCHHUILIHMHBI 269
B T.4.:
OcHOBHOE coaepkaHue 211
B T.4.:
TEOpEeTUYECKOe OOyICHHE 175
npakTuyeckue (1abopaTopHbIC) 3aHATHUS 36
IIpodeccuoHAIbLHO-OPHEHTHPOBAHHOE COAEPKAHUE 40
B T.4.:
TEOpeTUYECKOoe 00yUeHHE -
MPAKTUYECKUE 3aHATHS -
nabopaTOpHBIEC 3aHITUS -
Kouncyabranus 8
IIpoMe:KyTOYHAS ATTECTAUA : DK3aMEH 10

> VkassiBaeTcs (opMa (3K3aMeH, 3aueT, 1 epeHIINpPOBAHHBIN 3a4eT), COIIAacHO yueOHOMY IIaHy
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2.2. TemaTuyecKHH IVIAH U COAEPKAHUE U CHUTIHHBI

Koabl koMneTeHIUM,

Homep | Copepxxanme yueOHOro Marepuasa (0CHOBHOE M NPO¢ecCHOHATBHO-
HaumenoBanme pa3iesioB u Oo0bem ¢dopmupoBanmnio
yueOHOro OPHEHTHPOBAHHOE), JTA00pPaATOPHbIE U MPAKTHYECKHE 3AHATHSA,
TeM . 4YacoB | KOTOPBIX CIOCOOCTBYeET
3aHATHA NPHUKJIATHON MOAYJIb (IPH HAJIMYMH)
3JIeMEHT NMPOrpPaMMbl
1 2 3 4 5
OcHOBHOe coJep:KaHue
Cemectp Nel 94
Paznea 1.
IHoBTOpeHue Kypca
MaTEeMaTUKH OCHOBHOM
HIKOJIbI
Tema 1.1. Copepxanuie yueOHOTo MaTepralia
Ilens m 3amaum MaTeMaTHKH .
ba3oBbie 3HaHHS W YMEHHs 10 MaTeMaTHKE B MPO(ECCHOHATLHON U B
pu OCBOCHUH 1. . 2
MOBCETHEBHOM JESATEIBHOCTH.
CIIEIIMATLHOCTH
Tema 1.2. Coneprkanue yueOHOro MaTepuasa OK.01, OK.02, OK.03,
Uucna u BBIYHCIICHUS. JeiicTBusT HaA TOJIOKUTEIBHBIMA M OTPULATEIBHBIMU YHCIIAMH, OK.04, OK.05, OK.06,
Bripaxxenus 151 2. OOBIKHOBEHHBIMH M JCCATUYHBIMU JIpOOsiMU. J[eMCTBUS CO CTEMEHAMH, 2 OK.07,
npeoOpa3oBaHus (GhOpPMYJIBI COKPAIIEHHOTO YMHOXKEHHS. IK 1.5
IIpogeccnoHaIbHO-OPHMEHTHPOBAHHOE CO/IeP:KAHME
Tema 1.3 3 IIpakTnyeckoe 3anaTHe Nel. Bujpl miiockux Guryp m Mx IUIOIIAzb. 2
- ) ITpakTUKO-OpUEHTHPOBAHHBIE 33J]a41 B KypCe r€OMETPUH Ha INIOCKOCTH.
['eomeTpus Ha MWIIOCKOCTH
4 IIpakTuyeckoe 3anatue Nel. Bunsl miockux Guryp M UX IIomaib. 2
' [TpakTHKO-OpHEHTHPOBAHHBIE 33/1a4H B KYpCE F€OMETPHUH Ha IJIOCKOCTH.
Tena 1.4 Copepxanne yueOHOTro MaTepuaia
o IIpakTuyeckoe 3ansitue Ne2. [IpocTbie MPOLIEHTHI, pa3HbIE CIIOCOOBI UX
[IpoueHTHBIE BBRIYUCICHUS 5. 2

BeIuucienust. CiIoKHbIE IMPOLICHTHI.
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IIpakTuyeckoe 3ansitue Ne2. [IpocTsie NPOLIEHTHI, pa3Hble CIOCOOBI UX
BbIunciIeHMsl. CII0KHBIE POLIEHTHI.

Tema 1.5.
YpaBHEHMS U HEPABEHCTBA

Conepkanue yueOHOro MaTepuasa

IIpakTnueckoe 3ansitue Ne3. Jluneiinble, KBajpaTHbIE, JIPOOHO-
JIMHEHHBIE YPAaBHEHMsI M HEPABEHCTBA.

IpakTuyeckoe 3anHsaTHe Ne3. JluHeliHble, KBaapaTHBIE, APOOHO-
JIMHENHbIE YPAaBHEHHsI M1 HEPABEHCTBA.

Tema 1.6.
CucteMbl  ypaBHEHHMH U
HEPaBEHCTB

Coneprkanue yueOHOro MaTepuasa

CnocoOsbI penieHusl CUCTEM JTUHEHHBIX ypaBHeHUH. [loHsATHA: MaTpuia
2x2 u 3x3, ompegenurens warpuibl. Meton ITaycca. Cucremsl
HEJIMHEWHBIX ypaBHEHUN. CUCTEMBl HEPABEHCTB.

CrniocoObl penieHus CUCTEM JIMHEHHBIX ypaBHeHUH. [lonsaTus: matpuia

10. 2x2 m 3x3, omnpenenurens wmarpuupl. Meton I'aycca. Cucrtemsl
HEJIMHENHBIX ypaBHEHUN. CUCTEMBI HEPABEHCTB.
Tema 1.7 Conepxanue yueOHOTro MaTepuaa
o KonrTpoabnass paGora Nel. Beorumcnenus u  npeoOpa3oBaHMs.
Bxo1HOM KOHTPOJIb 11.
YpaBHeHMs ¥ HepaBeHCTBaA. ['eoMeTpHsl Ha IUIOCKOCTH.
Paspen 2. Ilpsamble u
INIOCKOCTH B IPOCTPAHCTBE
Tena 2.1 Copepxanue yueOHOro MaTeprasia
- [Ipenmer crepeomerpun. OCHOBHBIE TMOHATUS (TOYKa, MpsMas,
OcropHbIe TTOHATHA IUIOCKOCTh, TMPOCTPAHCTBO). (OCHOBHBIE AKCHOMBI CTEPEOMETPHUH
CTCPCOMETPHH. 12 ITe CCGKaI(’)HII/IGI:)CS[ pna aJ'IJ'IC-J'II)HI)Ie U CKpe HBannmec;? hi§ mgme. OK.01, OK.03, OK.04,
Pacnionoxxenne nOpsMBIX WU ) p > 11ap petit p ' OK.07,1IK 1.5
9 [IpusHak W CBOWCTBA CKpelIUBAOIUXCS MpsAMbIX. (OCHOBHBIE
IJIOCKOCTEH
IPOCTPAHCTBEHHBIE (PUTYPHI.
Tema 2.2. Copepxanue yueOHOro MaTepuasa
[TapamnenpbHOCTh  MPSAMBIX, [TapannensHas mnpsiMmas W 1wWiockocTh. Omnpexaenenue. IlpusHak.
psAMOit u IIJIOCKOCTH, 13. | CpoiictBa. Ilapamnensnbie miockoctu. Omnpenenenue. Ilpusnak.

IJIOCKOCTEN

CrorictBa. Terpasap u ero nsnemeHthl. [lapamienenunen u ero
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aneMeHThl. CBOMCTBa MPOTHUBOMOJIOKHBIX TpaHed U JuaroHajien
napajurenenunesna. Ilocrpoenue ceueHu.

Conepkanue yueOHOro MaTepuasa

Tema 2.3. [lepnenaukynsipHbie MpsIMBIE. [TapannenbHbie MpsIMBIE,
[TepneHAUKyYISIPHOCTD NePHEHANKYJSIPHBIE K TUIOCKOCTU. [Ipu3HaK mepneHauKyIsIpHOCTH
MPSIMBIX, psAMOit " 14, | opaMoili M IMJIOCKOCTH. [lepniengukynsip ¥ HaKJIOHHas.
MJIOCKOCTH, TUTOCKOCTEH [lepnenaukynspable  IWIOCKOCTH. [Ipu3HaK mepneHIUuKyISIPHOCTH
mockocTeil. PaccTosiHre B IpOCTpaHCTRBE.
Tema 2.4. Copepxanue yueOHOro Marepualia
Teopema 0 Tpex 15 Teopema 0 Tpex mNepHEeHAUKYIApax. YIoid MexXAy IpsAMOd U
NEePHEHANKYISIPAX " | INIOCKOCTBIO. YTOJI MEXK/TY MIIOCKOCTSAMH.
IIpodeccnonaibHO-OPMEHTHPOBAHHOE COJEPKAHUE
IIpakTnyeckoe 3aHATHE Ne4q. AKCUOMBI CTEPEOMETPHUH.
Tema 2.5 16 [leprieHAMKYISAPHOCTh MPAMON M TIUIOCKOCTH, NapajuIeIbHOCTh ABYX
- " | OpsAAMBIX, TEPNEHAMKYJSAPHBIX IUIOCKOCTH, MEPHEHIUKYISIPHOCTD
[TapannenbHele, p » ICPCHIIIY D ’ PHCHIHKY AP
MEPIICHINKYJISIPHBIE ILIOCKOCTCH.
P YIVIPHEIC, IIpakTnyeckoe 3aHATHE Ne4q. AKCUOMBI CTEPEOMETPHUH.
CKPEITUBAIOIINE MPSIMbIS .
17 [TepneHAUKYISIPHOCTh TPSMON M IUIOCKOCTH, IMApauIeIbHOCTh ABYX
" | OpsAAMBIX, TEPNEHAMUKYJSPHBIX IUIOCKOCTH, MEPHEHIUKYISIPHOCTD
IIJIOCKOCTEM.
Tema 2.6 Copepxanrie yueOHOTO MaTepralia
e KonTpoabsnass paGora Ne2. PacnonoxeHue MpsMbIX U IUIOCKOCTEH B
Pemenne 3anmau. IlpssMbie u
18. | mpoctpancTBe. llepneHAMKYISPHOCTh U MHApaAJICIBHOCTh MPSMBIX U
IUIOCKOCTH B IPOCTPAHCTBE .
miockocTeil. CkpeluBaronmecs npsmele.
Paznea 3.
Koopaynarbsl 1 BEeKTOPbI
P P OK.02, OK.03, OK.04,
Tema 3.1. Copepxanue yueOHOro Marepuaia OK.07
JlekapToBbl KOOpAMHATHI B JlexapToBbl KOOpAMHATHI B TMpocTpaHcTBe. [Ipocteiimue 3amaun B HK'l 5’
npoctpaHcTBe.  PaccrosiHue 19. | koopaunaTtax. PaccrosHue Mexay JAByMsS TOYKaMH, KOOPAMHATHI )

MCKAY ABYMsI TOYKaMU.

CCPpCAMHBI OTPC3KaA.
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Koopaunatsl CEepEeINHBI
oTpe3Ka
Conepkanue yueOHOro MaTepuasa
Bekropst B mpoctpaHcTBe. ClOXKE€HHE M BBIUUTAHUE BEKTOPOB.
YMHOKeHHe BekTopa Ha 4uciio. Kommianapasie BeKTOpbl. CkalspHOe
IIPOM3BENEHUE  BEKTOpoB.  Pa3noxeHwe  BeKkTopa IO  TpeM
20. | HeKOMIUTaHapHBIM BekTOopaM. KoopauHatsl BeKTOpa, CKaJspHOE
Tema 3.2. MIPOU3BEJICHNE BEKTOPOB B KOOPJIMHATAX, YTOJI MEXAY BEKTOPAMHU, YroJl
BexkTopsl B NIpOCTpaHCTBE. MEXJ1y NMPSMOM U MJIOCKOCTBIO, YTOJl MEXKIY IUIOCKOCTSIMU. Y paBHEHHE
Yron Mexay BEKTOpaMHU. IJI0CKOCTH. ['eoMeTpruecKuii CMBICI ONIPEAEIUTENS 2X2.
CkansipHoe  MpOU3BEICHHE Bextopst B mpoctpaHcTtBe. CloKeHHME U BBIYMTAHHE BEKTOPOB.
BEKTOPOB YMHOXeHHEe BekTopa Ha 4uciio. KommianapHsle BeKTOpbl. CKalspHOe
NIPOU3BECHNE  BEKTOpPOB.  Pa3noxeHue  BekTopa 1O  TpeM
2]1. | HekoMILTaHapHbIM BeKkTOopaM. KoopauHaThl BEKTOpa, CKaJSIpPHOE
MIPOU3BEJICHNE BEKTOPOB B KOOPJIMHATAX, YTOJI MEXIY BEKTOPAMH, YroJl
MEXJ1y NMPSMOM U MIIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSIMU. Y paBHEHHE
MI0CKOCTH. ['eOMeTpUUYECK il CMBICI ONpeaenuTes 2x2.
T 33 IIpogeccnoHaIbHO-OPHMEHTHPOBAHHOE COJIeP:KAHME
Hi)l\;iTp;K;)- 2. IMpakTnueckoe 3ansaTue NeS. KoopauHatHas 1miaockocTb. Beruucinenue
pAacCTOSHUN U IUIOIAJAEN Ha INIOCKOCTU. KOJIMYEeCTBEHHBIE paCyYEThl.
OPUEHTHPOBAHHBIE 3a/1a4l HA
KOODIMHATHOM ILIOCKOCTH 3 HpaRanevucoe 3aHATHE NeS. KoopaunatHas miaockocTh. Beruucnenue
paccTosHUM U uIomaaeil Ha mi1ockocTH. KoanuecTBeHHbIE pacyueThl.
CojeprkaHue y4eOHOro MaTepuaa
KonTpoasnas padora Ne3. JlekapToBbl KOOPAUHATHI B ITPOCTPAHCTBE.
Tema 3.4. Bekropst B mpoctpancTBe. ClOXKE€HHE M BBIUUTAHUE BEKTOPOB.
YMmHoxeHue BekTopa Ha unciio. KoMmmianapusie BeKTOpbl. CKalsipHOE
Pemenne 3anau. Koopaunatsl
24. | mpousBeAcHHE  BEKTOpOB.  PasnokeHue  BeKTopa MO  TpeEM

H BCKTOPLI

HEKOMIUTaHapHBIM BekTopam. llpocrteiiimue 3amaun B KOOpAMHATAX.
KoopnuHaTbl BekTOpa, pacCTOSHHE MEXAYy TOYKaMH, KOOPIHHATHI
CepeIMHBI OTPE3Ka, CKAJSIPHOE MPOU3BEACHHE BEKTOPOB B KOOPIWHATAX,
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YroJl MEXJIYy BEKTOpaMH, Yroyl MEXAy IPSAMON M IIOCKOCTBIO, YTOJI
MEXAY IUIOCKOCTSIMHU.

Paznen 4.
OCHOBBI TPHUI'OHOMETPHH.
Tpuronomerpuueckue
byHkun
Tena 4.1 Copepxanue yueOHOro Marepualia
o Pannannas mepa yria. IIoBOpOT TOYKM BOKpYI Hadajla KOOpAMHAT.
Tpuronomerpuyeckue
Onpenenenue cuHyca, KOCHHYCa, TaHT€HCA W KOTaHTeHCa. 3HaKu
byHKIMN IIPOU3BOJILHOTO
25. | cuHyca, KOCUHYCa, TAHTE€HCA U KOTAHTeHCa 0 YeTBEPTSAM. 3aBUCUMOCTh
yria, uducia. Panuvannas u
MEX1y CHHYCOM, KOCUHYCOM, TAHT€HCOM M KOTAaHI'€HCOM OJTHOT'O U TOTO
rpagycHas Mepa yria
e yrIuia.
Pannannas mepa yrna. [ToBopoT TOYkM BOKpPYr Hayajia KOOpJUHAT.
Omnpenenenue cHUHyca, KOCHHYCA, TaHT€HCA W KOTaHI€HCA. 3HaKU
26. | cuHyca, KOCHHYCa, TAHT€HCA U KOTaHT€HCa 10 YeTBEPTSIM. 3aBUCUMOCTD
MEXJ1y CHHYCOM, KOCUHYCOM, TAHT€HCOM M KOTAaHI'€HCOM OJJTHOT'O U TOT'O
KE yruia.
Tema 4.2. Coneprkanne yueOHOro MaTepuasa
OcHoBHOE 27 Tpuronomerpuyeckoe ToxaectBo. CHHYC, KOCHHYC, TaHT€HC U
TPUTOHOMETPHUUECKOE " | KOTaHIeHC YIJIOB 0. ¥ — 0. POpMYJIbl IPUBEACHHUS.
TOXecTBO. CHHYC ¥ KOCHHYC
o Tpuronomerpuyeckoe ToxaecTBo. CHHYC, KOCHHYC, TaHI€HC U
nBOMHOTO yria. ®OopMmysl 28.
KOTAHT'€HC YTJIOB O U — .. DOPMYJIIbI IPUBEICHHS.
MIpUBEICHUS
Tema 4.3. Copepxanue yueOHOro Marepuala
CuHyc, KOCHUHYC, TaHIE€HC CymMma 1 pazHOCTh cuHYcOB. CyMMaM pa3HOCTb KOCHMHYCOB. CHHYyC U
CyMMBI U pa3HOCTH JABYX KOCMHYC  JBOMHOro yria. @DopMmynbl  MOJOBUHHOTO  yrija.
yrinoB. CHHyC M KOCHHYC 29. | IlpeoOpa3oBaHusi  CyMMbl  TPUTOHOMETpPHUYECKMX  (PyHKIMH B

JIBOMHOTO yria. ®opmyisl
IIOJIOBUHHOTO yTiia

IPOM3BEICHNE M MNPOU3BEACHHA B CyMMy.  BrlpaxkeHue
TPUTOHOMETPUYECKMX  (PYHKIIMI  4epe3  TAaHTCHC  IOJIOBHHHOTO

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

K 1.5
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aprymenrta. IIpeoOpa3zoBaHne MPOCTEUIINX TPUTOHOMETPUUECKHUX
BBIPAKCHHUIA.

Cymma u pazHocTh cuHycoB. CymMMaM pa3HOCTh KOCHHYCOB. CHHYC U

KOCHUHYC  JBOMHOro  yrima. @DopMynbl  MOJOBMHHOTO  yrJja.
[IpeoOpa3oBanus  CyMMBbl  TPUTOHOMETpUYECKHMX  (pyHKUMHA B
30. | mpousBeneHuWe M TOpPOM3BEAEHUS B cymMMy.  BrlpaxkeHue
TPUTOHOMETPUYECKMX  (PYHKIMI  dYepe3 TaHTeHC  IIOJIOBHHHOTO
aprymenTa. [IpeoOpa3zoBaHue MNPOCTEHIINX TPUTOHOMETPHUECKUX
BBIPAKCHUI.
Tena 4.4 Copepxanue yueOHOTro MaTepuasa
o OO6nacTh onpenesneHuss U MHOXKECTBO 3HAYEHUN TPUTOHOMETPHUECKUX
Tpuronomerpuueckue N
. byHKIMH. YeTHOCTB, HEYETHOCTh, NEePUOTUIHOCTD
GyHKIIMM, WX CBOWCTBA H 31. N N N
rpadmKn TpuroHoMmerpuueckux (ynkuuil. CpolictBa U rpadukn  QyHKIMIA
y=COSX, y=SInX, y=tgx u y=ctgX.
Copneprxanue yueOHOro MaTepuaa
Tema 4.5 IIpakTHyeckoe 3ansitue Ne6. CxaTme U pacTshkeHHE TpauKOB
o 32. | TpUrOHOMETpHUYECKUX  (YHKIIHA. [IpeoOpazoBanne  rpadukroB
[IpeoOpa3oBanue rpagukoB N
TPUTOHOMETPUYECKHUX (YHKIUH.
TPUTOHOMETPUUYECKHX
e IIpakTuyeckoe 3ansitue Ne6. CxxaTe U pacTshkeHHE TpaduUKOB
33. | rpuronomerpuueckux  ¢yHkmumidi.  IIpeoOpasoBanme  rpadukoB
TPUTOHOMETPUYECKHX (PYHKLUH.
Tema 4.6. ITpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJIePKAHUE
Onucanue 34 IIpakTH4yeckoe 3aHATHE Ne7. Hcnons3zoBanue CBONCTB
IIPOM3BOJICTBEHHBIX " | TpUroHOMeTpHUYeCcKuX (PYHKIMHA B IpOecCHOHATIbHBIX 3aauax.
[IPOLECCOB  C  IOMOLIBIO 35 IIpakTH4yeckoe 3aHATHE Ne7. Hcnons3zoBanue CBONCTB
rpadukoB HyHKITHI " | rpuronoMeTpudeckux GyHKIHNA B MPOoheCCHOHATBHBIX 3a/1a4dax.
Tema 4.7. Coneprkanue yueOHOro MaTepuasa
OO6patHble
TPUTOHOMETPHUECKHE 36. | OOparHbIe TpUTOHOMETpUYECcKHe QYHKIMU. MIX CBOMCTBA U TpaduKH.
byHKIIH
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Coneprkanne yueOHOro MaTepuasa

VYpaBHeHUs cosx=a. YpaBHEHUS sinx=a. YpaBHEHUs tgx=a. YpaBHEHUS
ctgx=a. PelieHne TpUrOHOMETPUUYECKUX YPAaBHEHUN OCHOBHBIX THUIIOB:

37. | mpocredMe TPUTOHOMETPUYECKUE ypaBHEHHs, CBOJAILIMECS K
Tema 4.8. KBaJIpaTHBIM, pelIaeMble Pa3JIOKEHUEM Ha MHOXHUTENH, OJHOPOJIHBIE.
Tpuronomerpuyeckue [TpocTeiiye TPUroHOMETPUYECKUE HEPABEHCTBA.
YPaBHEHUS U HEPABEHCTBA VYpaBHeHUs cosx=a. YpaBHEHHUs Sinx=a. YpaBHEHUs tgx=a. YpaBHEHUS
ctgx=a. PelieHne TpUroHOMETPUUECKUX YPABHEHMM OCHOBHBIX THIIOB:
38. | mpocredmue TPUTOHOMETPUYECKHE YPABHEHWS, CBOJSAIIMECS K
KBaJIpaTHbIM, peLIacMble Pa3JIO)KEHUEM Ha MHOXUTENIH, OJHOPOIHBIE.
IIpocreiimre TPUrOHOMETPUUECKHUE HEPABEHCTBA.
Tema 4.9. Coneprkanne yueOHOro MaTepuasa
Cucremsl
TPUTOHOMETPUUECKHUX . .
M 39. | CucreMbl IPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM
YPaBHEHM
Tema 4.10. ConeprkaHue y4eOHOro MaTepuasa
Pemenne 3amau. OcCHOBBI
IPATOEOMETPHH KontpoabsHnas padora Ned. IIpeoOpazoBaHHe TPUTOHOMETPHUECKUX
' 40. | BeIpaxkeHUH. PenieHne TpUroHOMETPUUYECKUX YPABHEHNU U HEPABEHCTB,
Tpuronomerpuueckue . o
B TOM YHUCJIE C UCIIOJIB30BAHUEM CBOUCTB (PYHKIHUI.
byHKIIH
Paznea S.
Copepxanue yueOHOTO MaTepHralia
KommiekcHble yncaa
[Tonsitue xommiekcHoro uucia. ComnpspkeHHbIE KOMIUIEKCHBIE YHUCIA,
MOOYJIb W aprymMeHT KoMIuliekcHoro uwncia. Dopma 3amucu OK.01, OK.02, OK.03,
Tema 5.1. Y pry - PoP OK.04, OK.05, OK.06,
41. | KOMIUIEKCHOTO  4ucia  (TeoMeTpuyeckas, TpPUTOHOMETpUYECKas,

KoMIuiekcusie yucia

anreOpanyeckas). ApupMeTnyeckue JAEeUCTBUS € KOMIUIEKCHBIMH
YHCJIAMHU.

Tema 5.2.

Copepxanne yueOHOTro MaTepuasia

OK.07
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HpI/IMeHeHI/IG KOMIIJIEKCHBIX

IIpakTHyeckoe 3ansitue Ne8. BrinonHeHue pacyeToB C IMOMOIIBIO

qucel 42. KOMILIEKCHBIX uncell. [Tpumepsl ncnonb30BaHus KOMIUIEKCHBIX YUCEL. 2
43 IIpakTHyeckoe 3ansitue Ne8. BrinonHeHue pacyeToB C IMOMOIIBIO >
" | kommiekcHbIX yncedn. [IpuMepsl HCIOIB30BAHMS KOMIUIEKCHBIX YHCET.
KonrpoibHass paGora NeS. [loHsaTMe KOMIUIEKCHOIO 4YHCIA.
Tema 5.3. CornpsieHHbIE KOMILJIEKCHBIE YUCIIa, MOYJIb U ApIYMEHT KOMIUIEKCHOTO
Pemenne 3a/1a4. 44. | uucna. Popma 3anucu KOMIUIEKCHOIO 4YHcla (TeomMeTpudeckas, 2
KommiekcHbie uncna TPUrOHOMETpUYECKasi, anredpandeckas). Apudmerndeckue IeiHCTBUS C
KOMIUIEKCHBIMU YHCIIAMHU.
Pazneu 6.
IIpousBoanass ¢pyHKIUH, ee
NpUMeHEeHUe
Copepxanue yueOHOro MaTeprasia
Tema 6.1. OmnpeneneHre YMCIOBOM MOCIIEAOBATEIFHOCTH M CIIOCOOBI €€ 3a/laHMsl.
N CBoiicTBa YHMCIOBBIX MOcieAoOBaTeNbHOCTEN. OmnpeneneHue mnpeaena
[TonsiTne MIPOU3BOAHOM. .
MOCJIE0BATEIbHOCTH. BhIUunCIeHNe MpeAesnoB MOCIe10BaTEIbHOCTEN.
®opMyiibl u npaBuja 45. 2
middepermuposars  HowATIG. MpowssoNoi, OMpeterENIe. TpOSBOMOT. AnropiTy
OTBICKAHU S npoI:/ISBoz[Hoﬁ. b b b OK.01, OK.02, OK.03,
OK.04, OK.05, OK.06
Tema 6.2. Coneprkanne yueOHOro MaTepuasa ’ OK 07’ ’
[IpousBoaHbie CYMMBI, 46. | ©opmynsl auddepenunpoBanus. [Ipasuna aguddepeHunpoBanus. 2 HK'I 5’
EZEIT{I({)(C;E MPOM3BEACHHA, 47. Dopmynsl muddepernupoBanus. [Ipasuna quddepeHpoBaHus. 2
Cemectp Nel 157
Tema 6.3. CojeprkaHue ydeOHOro MaTepuaa
[IpousBogHas 48 Onpenenenne cinoxuoi Gpynkiuu. [Ipon3BoHAsS TPUTOHOMETPUUECKHUX )
TPUTOHOMETPUYECKUX ) ¢dyskuuid. [TpousBoaHas clI0KHON (QYHKIIMH.
byHKIUi. IIpousBoHas 49 Omnpenenenue cnoxnoit Gpynkuuu. [IponsBoiHAsS TPUTOHOMETPUUIECKUX )
CIIO)KHOM (PyHKITHH ) dbynkuumid. [TponsBoaHas CI0KHON (DYHKIIHH.
Tema 6.4. Copepxanue yueOHOro MaTepuasa
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[ToHsiTHE O HENPEPHIBHOCTH

[Tonsitue HenpepbIBHOCTH (pyHKIMU. CBOMCTBA HENPEPHIBHON (PYHKIIUH.

byHKIUY. Meron 50. | CBs13p MEXIy HENPEPBHIBHOCTHIO U AU PepeHnpyeMocThio (DYHKIIUHU B
HWHTEPBAJIOB TOUYKE. AJITOPUTM pEeLlIeHUs] HEPABEHCTB METOJIOM MHTEPBAJIOB.
Tena 6.5 Copepxanue yueOHOro MaTepuasa
o . ['eomeTpuyeckuii CMBICI MPOU3BOJHOM — YIJIOBOM KO3(PPHUIHEHT
I'eomerprueckuii u - -
. KacaTelbHOU K rpaduky QyHKIMU B TOUKE. YpaBHEHHE KacaTeIbHOU K
buzndecKuit CMBICJI 51. N
. rpaduky GyHKIUHA. AJITOPUTM COCTABJICHUS YPAaBHEHHS KacaTeIbHOU K
IIPOU3BOJHON
rpaduxy dynkuuu y=f(x).
Tena 6.6 Copepxanue yueOHOro Marepualia
Ma 6.6. » =
. IpakTuyeckoe 3ansaTHe Ne9. Ousnueckuil (MEXaHUYECKUN) CMBICI
Pu3nYEeCKU CMBICII 52. N ,
. IIPOU3BOJHON — MTHOBEHHAsI CKOPOCTh B MOMEHT BpeMeHH t: v=s’(t)
IIPOU3BOTHON B » =
IpakTuyeckoe 3anaTue Ne9. Ousnueckuil (MEeXaHUYECKUN) CMBICI
npo(hecCHOHANBHBIX 3a7a4ax 53. . ,
MIPOU3BOJIHON — MTHOBEHHAsI CKOPOCTh B MOMEHT BpeMeHH t: v=s’(t)
Copepxanue yueOHOro Matepuasa
Bospactanne u yObiBaHue (YHKIIMH, COOTBETCTBHE BO3PACTAHHS H
Tema 6.7 yObIBaHUS (YHKIIMM 3HaKy Npou3BoAHON. [loHsATHE MPOU3BOIHOM
o BBICIIETO TOpsAJIKAa, COOTBETCTBHE 3HAaKa BTOPOM MPOWU3BOJHOMU
MOHOTOHHOCTh  (DYHKIIHUH.
TOUKH SKCTHEMYMA 54. | BBIIYKJIOCTH (BOTHYTOCTH) (YHKIIMM Ha OTpe3Ke. 3a7aud Ha MaKCUMYM
pemy u MuHUMYM. [loHSATHE acHUMNTOTHI, CHOCOOBI WX OMpPEICTCHHUS.
Anroput™M uccienoBaHUS (QYHKIUM M TOCTPOEHHsS ee rpaduxa c
MTOMOIIBIO TPOU3BOIHOMN. JIpoOHO-THHEHHAS (PYHKITHSI.
Tema 6.8. Coneprkanne yueOHOro MaTepuaa
HccnenoBanne GyHKIUH U
55. | UccnenoBanue pyHKIIMH HA MOHOTOHHOCTh M MIOCTPOCHHE IPapUKOB.
MOCTpOeHUE TpauKOB
Tena 6.9 Copneprxanue yueOHOTo MaTepuaa
- Haxoxnenve HamOONbIIEro W HAMMEHBIIEro 3HA4YeHHs (QYyHKIHH,
HaulGonbiiee 1 HauMeHbIlIee
56. | mocTpoeHue rpaUKOB MHOTOYJIEHOB C MCIOJIb30BAaHUEM armapara

3HA4YeHUs PYHKLUU

MAaTEMATHYCCKOI'O aHaJIMu3a.

Tema 6.10.

HpO(l)eCCI/IOHaJ'[I)HO-OpI/IeHTI/IPOBaHHOC COoICPKaHUE
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HaXO)KI[GHI/Ie OIITUMAJIBHOT'O

IIpakTuueckoe 3ausitue Nel(. HanMenbiiee u HanOoJIpIliee 3HaYCHUS

57.
pe3yiapTata C  IOMOLUIBIO byHKIUH.
IIPOU3BOJHOU B 58 IIpakTuyeckoe 3ansitue Nel(. Haumensiiee u Haubosbliee 3HaUCHUS
MPAKTUYECKHX 3a/1auax " | dyHKIHH.
Tema 6.11.
KonTpoabsHas paborta Ne6. DopmyJibl u MpaBHIIA
Pemenue 3a1ay.
59. | mubdepenuupoBanus. HcciaenoBanue  QyHKIMH € TOMOIIBIO
[IpousBogubie GyHKINH, €€ o
npoun3BoHON. Hanbopiiee 1 HanMeHbIIee 3Ha4eHUs (PYHKIUH.
MIPUMEHEHHUE
Pazpen 7.
MHOrorpaHHUKH W TeJa
BpallleHHs
Tema 7.1. CopepxaHnue yueOHOro Marepuasa
Bepmmmnbl, pebpa, rpaHu 60 [TonsitTue MHororpanHuka. Ero sneMeHTHI: BeplIuHBI, peOpa, TpaHH.
MHOTOIPAaHHUKOB " | Anaronane. Ceuenue. BoIyKkiible M HEBBIITYKJIbIE MHOTOI'PAaHHUKH.
Tema 7.2. Copepxanuie yueOHOTO MaTepralia
IIpusma, ee cocraBisOIKeE,
[MonsTre mpusmel. Ee ocHOBaHusI 1 OOKOBBIE TpaHH. BeicoTa MPU3MBEI.
ceHIeHue. Hpsmas 1 61. [Ipsimas u HakioHHas npusma. [IpaBunbHas npusma. Ee ceuenune
MpaBUJIbHAS TTPU3MBbI p p 1P p ) ) OK.01, OK.02, OK.03,
Tema 7.3. CojeprkaHue y4eOHOro MaTepuaa OK.04, OK.05, OK.06,
Hapanenertunes, Ky0. [Mapanenenunen, CBONCTBA NMPSIMOYTOJIBHOTO Mapajuiesenumneaa, Kyo OR.07,
Ceuenue KyOa, 62. p s PAMOY p Aa, KYO. K 1.5
Ceuenue ky0a, mapaienenumne/a.
napajuiesienumnesa
Tema 7.4. Copneprxanue yueOHOTo MaTepuaa
[Tupamupa, ee
COCTAaBJISIOLINE, CEUEHUE. 63 I[Iupamuna u ee osaementhl. Ceuenwe nupaMuabl. [lpaBunbHas
[IpaBunbHas ApaMuaa. " | nupamua. YcedeHHas nupaMmuia.
YceueHHas nupamuaa
Tema 7.5. bokoBas u moJiHas Coneprkanue yaeOHOro MaTepuasa
MOBEPXHOCTh MIPU3MBI, . .
64. | [Inomaap GOKOBOW M MOTHOW MOBEPXHOCTH MPU3MBI, TUPAMUJIBL.
MTUPAMHU/IBI
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Tema 7.6.
Cummertpus B Kyoe,

Coneprkanne yueOHOro MaTepuasa

CI/IMMeTpI/IH OTHOCHUTCJIIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH. CI/IMMeTpI/IH B

napajuieJienumnese, IMpu3Me, 65.
KyOe, mapauienenuiiesie, Ipu3Me, Mupamue.
UpaMuIe
IIpogeccuonanbHO-0OpHMEeHTHPOBAHHOE COJleP:KAHME
Tema 7.7.
. IIpakTuueckoe 3ansaTue Nell. CummeTpusi B pUpojie, apXUTEKTypeE,
[Ipumepsl  cummeTpuil B 66.
TEXHUKE, B OBITY.
npodeccun
67 IIpakTHyeckoe 3anaTue Nell. CummeTpust B IpUPOAE, apXUTEKTYPE,
" | rexnuke, B OBITY.
Tena 7.8 CopneprxaHue yueOHOro MaTepuaa
Mma 7.8.
IIpakTHyeckoe 3ansitue Nel2. [ToHsiTve npaBUILHOTO MHOTOTPAHHUKA.
ITpaBuiibHBIE 68. .
CBolicTBa NPaBWJILHOTO MHOIOIPaHHUKOB.
MHOTOTPaHHHKH, ux
CBOMCTRA 69 IIpakTnyeckoe 3ansitue Nel2. [ToHsTHE TPAaBUIBHOTO MHOTOTPAHHUKA.
| CpolicTBa NpaBUJIBHOTO MHOIOI'PaHHUKOB.
Tema 7.9. Coneprkanne yaeOHOro MaTepuaa
Humunaap, ero
[lwiuaap u ero sneMeHTshl. CedyeHue LWIMHApPA (HapanjenbHOe
COCTAaBJISIOIIHE. Ceuenue 70.
OCHOBaHUIO U ocH). Pa3zBepTka iinHapa.
LIWJIMHIpa
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlePKAHUE
Tema 7.10 IIpakTuyeckoe 3ansaTue Nel3. Konyc u ero snementsl. CedeHue
T 71. | koHyca (mapajuieIbHOE OCHOBAHMIO M TPOXOJSIIEE uYepe3 BEpPUIMHY),
Konyc, ero cocrasisoomue.
KOHH4YeCKHe ceueHus. PaseepTka KoHyca.
CeueHnue KoHyca
IIpakTyeckoe 3anaTue Nel3. Konyc u ero snementsl. CedeHue
72. | koHyca (mapajuleIbHOE OCHOBAHMIO M MPOXOJSIIEE uYepe3 BEpLIMHY),
KOHU4YecKHe ceueHusi. Pa3BepTka KoHyca.
Tema 7.11. Copepxanue yueOHOro MaTeprasia
VYceuennsiii konyc. CedeHue 73 VYceuennslii koHyc. Ero oOpasyromas u Beicota. CeueHue yceueHHOro

YCCUCHHOI'O KOHYCa

KOHYyca.
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Coneprkanne yueOHOro MaTepuasa

Tema 7.12.
[lap u cdepa. Bzaumnoe pacnonoxenue cepsl u miockoctd. Ceuenue
[ap u chepa, ux ceueHus 74. 2
niapa, cgepol. Coneprkanue yueOHOro Marepuaa
CopneprkaHue ydeOHOro MaTepuasa
Tema 7.13 [Tonsitue 06 oObeme Tema. OObeM Kyba U MPSIMOYTOJBLHOTO
T 75. | mapamenenunenaa. O0beM nmpu3Mbl U muiuHApPa. OTHOIIEHHE 00BEMOB 2
[TonsstTue 06 oObeme Tena. .
10/100HBIX Tel. ['eoMeTpuyecKuil CMBICI ONpeeauTeNs 3-ro NopsaKa.
OTtHoleHue 00BeMOB
[Tonsitue 006 oO0beme Tema. OObeM Kyba W TPSIMOYTOJIBHOTO
MOI0OHBIX TeN
76. | mapammenenuneaa. O0beM mpu3Mbl ¥ HIMHIApa. OTHOIIEHHE 00BEMOB 2
10100HBIX Tel. ['eoMeTpuYecKuil CMBICT ONIPEIEIUTENs 3-T0 MOPSIKa.
Tema 7.14. Copepxanue yueOHOro Marepualia
O06bemMbl 51 IIOIAU 77 O6bembl upamuabl U KoHycel. O0beM mapa. [lnomann noBepxHocren )
MMOBEPXHOCTEH TeJl © | Tem.
Tema 7.15. KomOunamum Coneprkanne yueOHOro MaTepuaa
MHOTOIPAaHHUKOB U Tel 78. | ITpakTHyeckoe 3ansaTHE Nel4. KomOUHAIIMM T€OMETPHUECKUX TEIL. 2
BpAILICHUS 79. | IlpakTuuyeckoe 3ansitue Nel4, KoMOWHaIUMM reOMEeTpUIECKUX TEJ. 2
Coneprkanne yueOHOro MaTepuasa
IIpakTuueckoe 3ansatue NelS. Hcmons3oBanwe  KOMOWHAIUN
Tema 7.16. 80. | MHOrOTpaHHMKOB M TE€J BpALLEHUS B MPAKTUKO-OPHUEHTHPOBAHHBIX 2
['eomeTpuueckue 3ajayax.
KOMOWHAIIUY Ha MTPaKTUKE IIpakTuueckoe 3ansatue NelS. Hcnmons3oBanwe KOMOWHAIUN
81l. | MHOTOTpaHHHKOB M TeJ BpAIlllEHUS B MPAKTUKO-OPHUEHTHPOBAHHBIX 2
3a/1a4yax.
Tema 7.17. Copneprxanue yueOHOT0O MaTepuaa
Pemnrenne 3a7ad4.
Koutpoabsnass paGora Ne7. OO0bemMbl W TUIOHMAAU TMOBEPXHOCTHU
MHoOrorpaHHukd ¥ Tela 82. 2
MHOTOTPaHHHUKOB U TE€J BpPAICHHUS.
BpallleHUs
Paznea 8.
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IlepBooGpa3znass yHKUHM.

[IpaBuia HAXO0KIeHUs
1epBo00pPa3HbIX
ConeprkaHue ydeOHOro MaTepuasa
Tema 8.1 3amaya 0 BOCCTAHOBJIEHUM 3aKOHA JIBUYKEHUS IO M3BECTHOM CKOPOCTH.
" [lonsitue unrerpupoBanusi. O3HaAKOMJIEHHE C MOHSATHEM HMHTErpajia u
[TepBooOpasnast  GyHKIHH. .
nepBooOpazHor mua  ¢yuakauu y=f(x). Pemenue 3amady Ha CBs3b
[IpaBuna HAXO0X/JICHUS 83. . . .
epBOOOPA3HON M ee MPOU3BOJHOM, BBIUMCIEHUE MEPBOOOPA3HOM s
epBOOOPa3HBIX .
nanHoi ¢yukmuu. Tabmuia GopMyn Aig HAXO0XKACHUS TEPBOOOPA3HBIX.
V3y4yeHue mpaBuiia BEIYKMCICHHSI IEPBOOOPA3HOM.
Copepxanue yueOHOro Marepualia
Tema 8.2. 3ajaud, TPUBOJAIIME K TOHSATHUIO ONPENEIEHHOTO HHTerpasa — O
[Inomane  KpUBOIMHENHON BBIUMCJICHUH IUIOMIAIM KPUBOJIMHEMHON Tpameuuu, O MepeMelIeHun
Tpanenuu. dopmyna 84. | Touku. IloHsATHME onpeneneHHOro uHTerpai. leomeTpudyeckuil u
Herorona-Jleitbnuia bu3MYeCKUil CMBICT ompeaesieHHoro mHTerpana. dopmyna HeroToHa-
JleitOHuLa.
Tema 8.3. ConeprkaHue ydeOHOro MaTepuasa
Heonpenenennsiii u
. 85. | IlonsiTHE HEONPEAEIEHHOr0 HHTErpaa.
OTpeieNIeHHBI HHTErpal
Tema 8.4. Tlonsitue 006 Coneprkanue yueOHOro MaTepuasa
OTpEeIeICHHOM  HMHTErpaje
KaK TUIOIIAIU 86. ['eomeTpuyeckuii CMBICI ONPEIECIICHHOrO UHTETpaa.
KPUBOJMHEWHOM Tpareiuu
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlEPKAHUE
Tema 8.5. OmnpeneneHHbIN IIpakTnyeckoe 3aHATHE Nele6. I'eomerpuuecknii CMBICII
UHTETpaj B XKU3HU g7 omnpenenenHoro unrerpana. ®opmyna Heiotona- Jleiibuuna. Pemenue

3aJ1ay Ha MPUMEHEHHUE MHTETPAIT JIsl BBIYUCICHUS (PU3UICCKUX BEITMYUH
U IJIOIAJIEH.

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

I[IK 1.5
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IIpakTH4yeckoe 3aHATHE Nel6. I'eomerpruecknii CMBICII
omnpenenenHoro unrerpana. ®opmyna Heriotona- Jleitbuuna. Pemenue

88.

3aJ1a4 Ha IPUMEHCHUE MHTETPAJ JIJIS BEIYUCIICHUS (PU3HYSCKUX BEITUIHH

Y ILUIOLIAJEH.
Tema 8.6. Conepkanue yueOHOro MaTepuasa
Pemenue 3a1ay.

Kourpoabnasi paGora Ne8. IlepBooOpasnas ¢ynkuun. IIpaBuiia
[TepBoobOpaznas ¢pyHKIUH, €€ 89.

HAXO0XJICHUs TIepBooOpasHbIX. Ee mpumenenue.
IPUMEHEHHE
Paszpnen 9.
Crenenn " KOPHH.
Crenennast QyHKIUS
Tema 9.1 Coneprkanue yueOHOro MaTepuasa
Cremenmnas  bymkmms, —ee %0 HOTIL-IHTI/IC KOPHA 1n-Oif CTEMEHH H3 NEHCTBHTENBHOTO YHCTA. OyHKIMH
CBOMCTBA - | y="x ux cBoiicta u rpapuku. CBOiCTBa KOPHS N-0ii CTENEHN.
Tema 9.2. Coneprkanue yueOHOro MaTepuaa
[TpeobpazoBanue
BRIPKCHHI C KOPHAMH N-OH 91. | IIpeoOpa3zoBanue UPPAITUOHAIBHBIX BBIPAKEHUH. OK.01. OK.02. OK.03
CTETICHH e s A

OK.04, OK.05, OK.07

Tema 9.3. Coneprkanne yaeOHOro MaTepuaa ’ ’
CaoiicTBa CTETICHH C
paroHaIbHBIM
JEHCTBUTENHHBIM 9 [TonsiTve cTeneHu ¢ JIIOOBIM palMOHATBHBIM MOKa3aTeneM. CTeneHHbIe
MOKa3aTeJIsIMU " | dyHKIIMHK, MX CBOMCTBA U rpadUKH.
Tema 9.4. Copneprxanue yueOHOT0 MaTepuaa
Pemenne umppanvoHanbHBIX 93 PaBHOCHUIIBHOCTH MppAllMOHAIIBHBIX YPAaBHEHUM U HEPABEHCTB. MeTObI

YPaBHEHUN U HEPABEHCTB

uX pemeHus. PeleHne nppauvoHaIbHBIX YPAaBHEHUN U HEPABEHCTB.
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PaBHOCHJIBHOCTE MppalMOHAIbHBIX YPABHEHU U HEPABEHCTB. MeTobl

o4. UX pelieHus. Penenne nppaluMoHaabHbIX YPaBHEHUI U HEPABEHCTB.
Tema 9.5. Copepxanue yueOHOro Marepuaia
Pemenne 3anauy. CreneHu u 95 KontposabHass padora N9. OmpenesneHue CTENEHHOM (QyHKLIUU.
kopHU. CreneHHasi GyHKIMS " | Mcnonp30BaHMe €€ CBOWCTB MPH PELICHUU YPABHEHHI M HEPABEHCTB.
Paznea 10.
IMoka3zareabHasi QyHKIIHSA
Coneprkanue yueOHOro MaTepuasa
CreneHb ¢  IPOU3BOJIBHBIM  JEHCTBUTENIBHBIM  IOKAa3aTEJIEM.
96 OnpenencHue TOKa3aTeNbHOW (YHKIIMH, €€ CBOWCTBA U Tpaduk.
Tema 10.1. " | 3HaKOMCTBO ¢ TIPUMEHEHHWEM IOKa3aTeslibHOW (yHKIMH. Pemienue
[TokazarenpHas (yHKIHS, ee NOKAa3aTeNIbHbIX YPABHEHUH ()YHKIMOHAIBHO-TPa(pUUECKUM METOJIOM.
CBOMCTBA CreneHp ¢ NOpPOU3BOJIBHBIM  JIEHCTBUTEIBHBIM  ITOKA3aTEJEM.
97 Ornpenenenne TMoka3aTeabHOM (QYHKIIUM, €€ CBOWCTBA M Tpaduk.
" | 3HaKOMCTBO C MpHUMEHEHHEM TIOKa3aTenbHOW ¢yHkuuu. Pernenue
MOKAa3aTeNIbHBIX YPAaBHEHUN ()YHKIMOHAIBHO-TPapUUECKUM METOJIOM.
CojeprkaHue ydeOHOro MaTepuasa OK.01, OK.02, OK.03,
Pemenne  mokasaTenbHBIX ~ ypAaBHEHUHM  METOJAOM  ypaBHEHUs OK.04, OK.05, OK.07
Tema 10.2. 98. | mokasareneit, METOZOM BBEJICHHsI HOBOI IepeMeHHOH, ()yHKIIMOHABHO-
Pemenue MOKa3aTeIbHBIX rpaduueckuM MeTosioM. PeneHne nokasareapbHbIX HEPABEHCTB.
YPaBHEHHUH U HEPABEHCTB Pemenne  mokazaTenbHBIX — ypaBHEHMM  METOJOM  ypaBHEHHS
99. | mokasareseil, METOJJOM BBEJIEHUSI HOBOI IepeMeHHOH, (PYHKIIMOHAIBHO-
rpaduueckuM MeTo1oM. Perienue nokazaTelibHbIX HEPABEHCTB.
Tema 10.3. Copepxanue yueOHOro MaTepuasa
Cucrema IOKa3aTeIbHBIX .
. 100. | Pemenue cuctem noka3aTelIbHbIX YPaBHEHUIN
ypaBHEHHH
Tena 10.4. Coneprkanue yueOHOro MaTepuasa
PelcHme — KonTpoabsnasi paGora Nel(. PemeHune noxasaTenbHbIX YypaBHEHMH

[Toxa3zarenbHas QyHKIHS

101.

METOJIOM ypaBHEHHMS IIOKAa3aTeliei W METOAOM BBEICHUS HOBOWU
nepeMeHHOM. Penienne noka3aTreabHbIX HEPABEHCTB.
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Pa3pen 11.

Jlorapugmsol.
Jlorapudpmuueckas
byunxnus
Tema 11.1. Conepkanue yueOHOro MaTepuasa
Jlorapupm qucia.
JlecATruHBIN 1 HATYpaIbHBINA 102. | Jlorapudm ymncna. JlecaTHUHBIN 1 HATYpaJIbHBINA J0rapu@Mbl, YUCIIO e.
Jorapugmsl, YUCIIO €
Tema 11.2. Conepkanue yueOHOro MaTepuasa
CaoiicTBa J0rapuQmoB.
Oneparust 103. | CgoiictBa norapudmon. Onepanus orapu@mMupoBaHus.
JorapupMHUpOBaHHUs
Tema 11.3. ConeprkaHue y4eOHOro MaTepuasa
Jlorap I:I(bMquCKaﬂ ymriui, 104. | Jlorapupmuueckas GyHKIHUs, €€ CBOWCTBA.
€€ CBOICTBa
Coneprkanue yueOHOro MaTepuasa
[Tonsitue norapudmuyeckoro ypaBHeHus. Onepanus MOTEHIIUPOBAHMUS.
105. Tpu OCHOBHBIX MeETOJAa pEHICHUS JIOTapH(PMHUYECKHX ypaBHEHHU:
Tema 11.4. (GYHKIMOHATBHO-TPAQUUECKU, METOJT TMOTCHIUPOBAHMS, METOJ
Pemenue norapupmuyueckux BBEJICHUsI HOBO nepeMeHHou. Jlorapudpmudeckne HepaBeHCTBA.
YpaBHEHUW U HEPABEHCTB [Tonsitue norapudmuyeckoro ypaBHeHus. Onepanus MOTEHIIUPOBAHMUS.
106. Tpu OCHOBHBIX MeETOJA pEHICHUS JIOTapH(PMHUYECKHX ypaBHEHHU:
byHKIIMOHATBHO-TpaUYECKU, METOA  MOTCHLUUPOBAHUSA, METOJ
BBEJICHUsI HOBOI nepeMeHHou. Jlorapudmudeckne HepaBeHCTBA.
Tema 11.5. Copneprxanue yueOHOT0 MaTepuaa
Cucrtemsbl norapupMUYECKUX 107 AJTOpUTM  pelieHusl  CUCTeMbl  ypaBHEHUW. PaBHOCHIBHOCTH

YpaBHEHUHU

JorapupMHUECKUX YpaBHEHUH 1 HEPABEHCTB.

Tema 11.6.

IIpodeccnoHaNIbHO-OPUEHTUPOBAHHOE COJlePKAHUE

OK.01, OK.02, OK.03,
OK.04, OK.05, OK.07,
K 1.5
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Jlorapudmsl B mpupone u
TEXHUKE

108.

IIpakTuueckoe  3ausitue  Nel7.  [lpumenenuwe  jorapudma.
Jlorapudmmuueckas ciupains B ipupojie. Ee MaTemaTrueckue CBOICTBa.

109.

IIpakTuueckoe  3ausitue  Nel7.  Ilpumenenuwe  jorapudma.
Jlorapudmuueckas criupaib B mpupoje. Ee MaremaTHueckre CBONCTBA.

Tema 11.7.
Pemenue 3agau. Jlorapudmer.
Jlorapudmudeckas GyHKIus

Coneprkanne yueOHOro MaTepuasa

110.

Kontpoabsnas padora Nell. Jlorapudpmuyeckas Gpynkuus. Pemenue
OPOCTENHIINX JIOrapu(PMUUECKUX YPABHEHHH.

Paznea 12.

MHo:kecTBO. DJIEeMEeHTBI

TeopuHu rpagos

Tema 12.1. Copepxanue yueOHOro Marepualia

MHO0keCcTBO 111. ITonsitne MHOXkecTBa. IlonMHOXkecTBO. Onepay ¢ MHOKECTBAMM.
IIpogeccnoHaILHO-OPHEHTHUPOBAHHOE COAEPKAHUE

Tema 12.2. IIpakTyeckoe 3ansitue Nel8. Onepaunn ¢ MHOXecTBamu. Pernienue

Oneparuu ¢ MHOKECTBAMH

112.

IMPUKIAJHBIX 3aaa4.

113.

IIpakTHyeckoe 3ansitue Nel8. Onepaunn ¢ MHOXecTBamu. Penienue
MPUKJIATHBIX 3a]a4.

Coneprkanue yueOHOro MaTepuasa

IIpakTuueckoe 3ansTue Nel9. [Tonstue rpada. Csa3HbIN rpad, 1epeBo,

Tema 12.3. 114.
Tpadbi ITUKJ rpad) Ha MIOCKOCTH.
P 115 IIpakTuueckoe 3ansTue Nel9. [Tonstue rpada. Csa3HbIN rpad, 1epeBo,
" | nuka rpad Ha MIIOCKOCTH.
Tema 12.4, Copneprxanue yueOHOT0O MaTepuaa

Pemenne 3agau. MHoOecTBa,
rpadbl 1 UX IPUMEHEHHE

116.

KonTpoabnas padora Nel2. Onepanuu ¢ MHOXecTBamu. OnucaHue
pEATbHBIX CUTYyallMid C MOMOIIBI0 MHOXeCTB. [IpuMeHeHue rpadoB K
PELICHUIO 3a/1a4.

OK.01, OK.02, OK.03,
OK.04, OK.05, OK.07,
K 1.5

gasneﬂ 13. OK.01, OK.02, OK.03,
JIEMEHTBI OK.04, OK.05, OK.07
KOMOMHATOPHKH,

43




CTAaTUCTUKHU 4 TEOPUH

BEPOSITHOCTEN
Tema 13.1. Conepkanue yueOHOro MaTepuasa
OcHOBHBIE TTOHSTHS
117. IlepecTaHoBKM, pa3MeIlIEHUS, COUETAHUS.
KOMOMHATOPUKHU
Tema 13.2. Copepxanue yueOHOTro MaTepralia
CoOrbiTHE, BEPOSITHOCTb, CoBMecTHBIE U HECOBMECTHBIE COOBITHS. Teopembl O BEPOSTHOCTU
coopitus.  Crnoxenue | 118. | cymmbl cOObITHH. Y CIIOBHAsI BEPOATHOCTh. 3aBHCUMBIE M HE3aBUCUMbIE

YMHOKEHHUE BEPOATHOCTEN

coObITHsl. TeopeMbl 0 BEpOSITHOCTH POU3BEICHUS] COOBITUH.

Tema 13.3.

Coneprkanue yueOHOro MaTepuasa

HuckperHas CllyvyaiHas Buapl ciydaiineix BenumuuH. OnpeneneHue AUCKPETHOW CIlydailHOM
BEJINYUHA, 3aKOH ee 119. | BenuuuHBL. 3aKOH pacHpeeNeHNs JTUCKPETHOW CIydyallHOM BEJIMYUHBI.
pacnpeseseHus Ee uncioBble XapakTepUCTUKH.
Tema 13.4. Coneprkanne yaeOHOro MaTepuasa
3anaun MaTeMaTUYeCKOn 120 Bapuanuonnsiit psia. [Tonuron yactot u ructorpamma. CTaTucTUYECKHe
CTATUCTUKH " | XapaKTepUCTUKH psiJia HAOIIOAAeMBIX JaHHBIX.
Tema 13.5. CojeprkaHue ydeOHOro MaTepuasa
Pewenye 3anad. IneMEHTEI KonTpoabnass padora Nel3. DnemenTtsl komOuHaTopuku. CoObITHE,
KOMOWHATOPUKH, CTATUCTUKH 121. o
H TeopHH BepOsTHOCTE] BEPOATHOCTH cOObITUS. CIIOKEHHE U YMHOXKEHHE BEPOSITHOCTEH.
Pa3nea Nel4.
YpaBHeHHUS] M HEPABEHCTBA
Coneprkanue yueOHOro MaTepuasa
Tema 14.1. PaBHOCWIIBHOCTH ypaBHeHUN U HepaBeHCTB. OmnpeneneHusi. OCHOBHbBIE OK.01, OK.02, OK.03,
PaBHOCHILHOCT ypaBHCHH gegpeMH PaBHOCHJIBHBIX IEPEX0JI0B . B YPABHEHHAX U HEPaBEHCTBaX. OK.04. OK.05, OK.06,
W HepaBeHCTS. OGrie 120, e METOJIbl PEIICHUs YPaBHEHHI: IEPEeX0/l OT PaBEHCTBA (PYHKIIHI OK.07

MCTOAbI pCHICHUSA

K pPaBEHCTBY AapryMEHTOB [UIsi MOHOTOHHBIX (YHKIHH, METOX
pa3JIoKEHUs] Ha MHOXXMTENH, METOJl BBEJCHUS HOBOW IEpEeMEHHOI,
(GYHKIIMOHAIbHO-TpaUIECKUN METO/.

Tema 14.2.

Copepxanue yueOHOro MaTepraa
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['papuueckuit METOJ OO61re MeToIbl pEelIeHNs] HEPABEHCTB: MEPeX0/] OT CPABHEHUS 3HAUCHUH
peleHus YPaBHEHUH, 123, (GYHKUIMH K CpPaBHEHUIO 3HAYEHMH apryMeHTOB JUIsi MOHOTOHHBIX )
HEpPaBEHCTB GyHKIMA, METOJ MHTEPBAIOB, (HYHKIHOHATBHO-TpA)UUECKUI METO/I.
['padrueckuii MeTO pelIeHus] ypaBHEHUI U HEPAaBEHCTB.
Conepkanue yueOHOro MaTepuasa
Tema 14.3. Onpenenenne Mopnyis. Packpeltue Moaysisi 1O ONPEIEIICHHUIO.
VYpaBHEHMS U HEPABEHCTBA C 124. [Ipocreiimne ypaBHEHHsT M HeEpaBeHCTBA C MoayieMm. IIpumenenue >
MOJlyJIEM PaBHOCHUJIBHBIX IIEPEXONOB B OIPEACICHHBIX THUIAX YPAaBHEHHH W
HEPABEHCTB C MOJIYJIEM.
Tema 14.4. Coneprkanue yueOHOro MaTepuasa
VYpaBHEHMsI U HEPABEHCTBA C 125 3HakoMCTBO ¢ napamerpoM. Ilpocrelilme ypaBHEHUs: 1 HEPABEHCTBA C )
nnapaMeTpamMu apaMeTPOM.
Tema 14.5. ConeprkaHue y4eOHOro MaTepuasa
Eigggg;g?g:q' YpasHeHus 126. | KonTpoubHasi pab6ora Nel4. YpaBHEHNsI 1 HEPABEHCTBA. 1
IIpome:xyTOYHasI aTTECTALIUSA 18
Bceero: 269
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3. YCJIOBUSI PEAJTU3AIIAN ITPOTPAMMBI YUEBHOM
TV CTMTLIAHBI

3.1.Tpe0oBaHus1 K MUHUMAJIbHOMY MATEPUATIbLHO-TEXHUYECKOMY
o0ecrne4yeHn 10

Peanuzanus nporpamMmsl y4eOHOU TUCHUILTMHBI TPEOYEeT HAMUUUs y4eOHOTO
KaOWHeTa MaTeMaTUKH.

Hazsanue kaburnema

O6opynoBanue yueOHOT0o KaOUHETA:
- TI0CaJIOYHBIC MECTa MO KOJWYECTBY O0yUarOIIUXCS;

pabouee MeCTo Mpero1aBaTells;

y4eOHO-METOINYCCKUIA KOMILIEKC 110 JUCITUILIHHE,
- UT.I.
TexHuueckue cpeacTra 00ydeHUs:
- TEPCOHAJIBHBIM KOMITBIOTED C  JIMIICH3MOHHBIM  IPOTrPaMMHBIM
o0ecIeUeHHEM;
- IIPOCKTOP C IKPAHOM;

- UT.AO.
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4. ”THOOPMAIIMOHHOE OBECIIEYHEHHUE OBYUYEHUA®
4.1.11eyaTHble U3TaAHUA:

OcHoBHBIE:

bammakoB M.W. Matemartuka: yue0. Ui CTYI. YUpexKAeHUN cpe. npod.
obpazoBanusa / M. U. bammakoB. — 7-e uzn., crep. — M.: M3naTenbckuii 1eHTP
«Axamemus», 2020. — 256 c.

JlonmosiHUTEILHDBIE:

J1.1. boromonoB H.B. [Ipaktnueckue 3aHsTHA 110 MaremMaTuke. B 2 gacTsx.
UY.1: yueOHOe mocobue st cpenHero npodeccruoHabHOro odpazoBanus / H.B.
boromonos. — 11-e u3zz., nepepad. u nomn. — Mocksa: M3natensctBo FOpaiit, 2023.
—326-c.

J1.2. bBoromosioB H.B. [Ipaktuueckue 3aHsaTHs 10 MateMatuke. B 2 gactsx.
Y.2: yuyeOHOEe mocobue s cpemHero npodeccHoHalbHOro oopasoBanms / H.B.
boromoros. — 11-e uzn., nepepad. u non. — Mocksa: U3narensctBo IOpaiit, 2023.
—251c.

4.2.2/1eKTPOHHbIE U3aHNS (3JIEKTPOHHbIE PeCYpPChl):

1. bammakoB M.M. Maremaruka: y4eb. sl CTyA. YUYPEKISHUU Cpej.
npod. obpazoanusa / M. . bammakoB. — 7-e u3a., crep. — M.: Uznarenbckuit
HeHTp «Axanemus», 2020. — 256 c. - 9bC «Akanemus.

2. OOpa3oBaTenbHbIi  mOpTal  JJisi  NOATOTOBKM K dK3aMEHaM
https://oge.sdamgia.ru

3. Poccuiickas anekTpoHHas mkosna https://resh.edu.ru

6 JlaHHBIN pa3aen BEIHOCUTCS Ha OTIENLHYIO CTPAHUILY
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5. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM
JANCIUTIJINHBI

KoHTpons u olleHKa pe3yJbTaTOB OCBOCHUSI Y4YEOHON JUCIUIUIMHBI

pPacKphIBAIOTCS  uYepe3 Ha

dbopmupoBaHue 00MUX U MPOGECCUOHATBHBIX KOMIIETEHITUH MO pa3jenaM U TeMam

AUCHUIUIMHAPHBIC  PC3YJIbTAThbl, HAIIPABJICHHBIC

coJiep)KaHHs y4eOHOI'0 MaTepHaa.

3as1a4 npodeccuoHaIbHOM
JEATEIbHOCTH TIPUMEHUTEIBHO K
Pa3JIMYHBIM KOHTCKCTaM

14,1.5,1.6,1.7;

P.2: temn1 2.1, 2.2, 2.3,
24,2.5,2.6;

P.3: temn1 3.1, 3.2, 3.3,
3.4;

P.4: temn1 4.1, 4.2, 4.3,
44, 4.5, 4.6, 4.7, 4.8,
4.9,4.10;

P.5: temn1 5.1, 5.2, 5.3;
P.6: Temn1 6.1, 6.2, 6.3,
6.4, 6.5, 6.6, 6.7, 6.8,
6.9,6.10,6.11;

P.7: temn 7.1, 7.2, 7.3,
7.4, 7.5, 76, 1.7, 1.8,

7.9, 7.10, 7.11, 7.12,
7.13, 7.14, 7.15, 7.16,
7.17;

P.8: Temn 8.1, 8.2, 8.3,
8.4, 8.5, 8.6;

P.9: temn1 9.1, 9.2, 9.3,
9.4,9.5;

P.10: Temsr 10.1, 10.2,
10.3, 10.4;

P.11: Temsr 11.1, 11.2,
11.3, 114, 11.5, 11.6,
11.7;

P.12: Temnr 12.1, 12.2,
12.3, 12.4;

P.13: Ttemnr 13.1, 13.2,
13.3,13.4, 13.5, 13.6;
P.14: Ttemn 14.1, 14.2,

Ob6mme/npodeccnoHaJIbHbIE Pa3zpen/Tema T oeHOYHBIX
KOMIIETEeHI[MH MeponpusaTHii’
OK.01 Beibupats criocoOs! pemenus | P.1: temsr 1.1, 1.2, 1.3, | - TectupoBaHue;

- YCTHBIU OIIPOC;

- MaTeMaTHYECKUH JTUKTAHT;
- WHIUBHIyaIIbHAS CaM.
pao.;

- TPE/CTaBJICHUE
PE3yIBTATOB TI0
BBINOJIHEHUIO 3aJIaHUI
MPaKTUYECKOTO 3aHATHS;

- KOHTpOJIbHAs paboTa;

- BBINIOJHCHHE
AK3aMEHAIIMOHHBIX 3aJaHHIi;

14.3, 144, 14.5
OK.02 Hcnonb3oBath coBpemennsie | P.1: temsr 1.1, 1.2, 1.3, | - TectupoBaHue;
CpECTBA MOUCKA, aHAJIN3a U 14,15,1.6,1.7; - YCTHBIM OIPOC;

7 THIIbI OLIEHOYHBIX MEPOIPHUSTHI: TECTUPOBAHUE, YCTHBIA OMPOC, IUKTAHT, WHAMBHIYaIbHAS CAMOCTOSATENbHAS

pabota, mpencTaBIeHUE Pe3yIbTaTOB MPAKTHYECKUX (I1a00paTOpHBIX) paboT, 3amuTa TBOPUECKUX paboT, 3ammTa

WHIOANBUAYAJIBHBIX IIPOCKTOB, KOHTPOJIbHAA pa60Ta, BBIITIOJTHCHUE 3K3aMCHAITMOHHBIX 3aJlaHAH 1 ap.
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MHTEpHpeTanuyu HHPOpMaLuu, U
MH(POPMALMOHHbIE TEXHOJIOTUH IS
BBITIOJTHEHMS 33124
po¢eCCUOHATIBHOM 1€ATEIbHOCTH

P.2: temn! 2.1, 2.2, 2.3,
2.4,2.5,2.6;

P.3: temn! 3.1, 3.2, 3.3,
3.4;

P.4: temn1 4.1, 4.2, 4.3,
44, 4.5, 4.6, 4.7, 4.8,
4.9, 4.10;

P.5: temn1 5.1, 5.2, 5.3;
P.6: Temn1 6.1, 6.2, 6.3,
6.4, 6.5, 6.6, 6.7, 6.8,
6.9, 6.10, 6.11;

P.7: temm 7.1, 7.2, 7.3,
74, 75, 7.6, 7.7, 7.8,
7.9, 7.10, 7.11, 7.12,
7.13, 7.14, 7.15, 7.16,
7.17,

P.8: temn! 8.1, 8.2, 8.3,
8.4, 8.5, 8.6;

P.9: temn! 9.1, 9.2, 9.3,
94,9.5;

P.10: Ttemsr 10.1, 10.2,
10.3,10.4;

P.11: temnr 11.1, 11.2,
11.3, 11.4, 11.5, 11.6,

11.7;
P.12: Ttemmr 12.1, 12.2,
12.3,12.4;

P.13: Ttemmr 13.1, 13.2,
13.3,13.4,13.5, 13.6;
P.14: Ttemmr 14.1, 14.2,

- MaTeMaTHUYCCKUM JUKTAHT;
- WHIMBHUIyaJbHas caM.
pab.;

- MpEeICTaBJICHUE
pe3yJIbTaTOB 110
BBIITOJTHEHHIO 3aJJaHUH
MPAKTUYECKOTO 3AHATHUS;

- KOHTpOJIbHas padoTa;

- BBITIOJTHCHHE
SK3aMEHAIIMOHHBIX 3aJaHMI;

14.3, 14.4, 14.5
OK.03 [InanupoBaTh u| P.1: remnr 1.1, 1.2, 1.3, | - TectupoBanHue;
peaan30BbIBAThH cobctBennoe | 1.4,1.5,1.6,1.7; - YCTHBIH OTIPOC;
npodeccuoHaibHOe W JUYHOCTHOE | P.2: Temsl 2.1, 2.2, 2.3, | - MaTeMaTUYECKHH TUKTAHT;
pa3BuTHE, NpPEINPUHUMATEIbCKYIO | 2.4, 2.5, 2.6; - WHIUBUIYyaJIbHAS CaM.
NesATeIbHOCTh B Mpodeccrnonansuoit | P.3: temsr 3.1, 3.2, 3.3, | pa0.;
chepe, HCHONB30BATH 3HAHHUS TI0 | 3.4; - TPE/ICTaBJICHHE
(buHaHCOBOM rpaMOTHOCTH B | P.4: temnr 4.1, 4.2, 4.3, | pe3yabTaToB MO

PA3JINYHBIX ) XU3HCHHBIX CUTYAlUAX

44, 4.5, 4.6, 4.7, 4.8,
4.9, 4.10;

P.5: temn1 5.1, 5.2, 5.3;
P.6: Temn1 6.1, 6.2, 6.3,
6.4, 6.5, 6.6, 6.7, 6.8,
6.9, 6.10, 6.11;

P.7: temnr 7.1, 7.2, 7.3,
7.4, 7.5, 7.6, 7.7, 7.8,
79, 7.10, 7.11, 7.12,
7.13, 7.14, 7.15, 7.16,
7.17,

BBIIIOJIHEHHUIO 3aJIaHUI
MPaKTUYECKOTO 3aHATHS;

- KOHTpOJIbHAs paboTa;

- BBINIOJTHCHHE
AK3aMEHAIIMOHHBIX 3aJaHMI;
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P.8: temn! 8.1, 8.2, 8.3,
8.4, 8.5, 8.6;

P.9: temn1 9.1, 9.2, 9.3,
9.4,9.5;

P.10: Ttemsr 10.1, 10.2,
10.3, 10.4;

P.11: temnr 11.1, 11.2,
11.3, 114, 11.5, 11.6,
11.7;

P.12: Ttemmr 12.1, 12.2,
12.3,12.4;

P.13: Ttemmr 13.1, 13.2,
13.3,13.4,13.5, 13.6;
P.14: Ttemnr 14.1, 14.2,

14.3,14.4,14.5
OK.04 Oddextusno | P.1: temsr 1.1, 1.2, 1.3, | - TectupoBaHue;
B3aMMoOJieiicTBOBaTh U pabortath B | 1.4, 1.5, 1.6, 1.7; - YCTHBIM OIIPOC;
KOJIJIEKTHBE 1 KOMaHIe P.2: temnr 2.1, 2.2, 2.3, | - mMareMaTHYECKHI JUKTAHT;

24,2.5,2.6; - HHJIMBUIYyaJbHas CaM.

P.3: Temnr 3.1, 3.2, 3.3, | pa6.;

3.4; - TpE/CTaBJICHUE

P.4: temn1 4.1, 4.2, 4.3,
44, 4.5, 4.6, 4.7, 4.8,
4.9,4.10;

P.5: temn1 5.1, 5.2, 5.3;
P.6: Temn1 6.1, 6.2, 6.3,
6.4, 6.5, 6.6, 6.7, 6.8,
6.9,6.10,6.11;

P.7: temnr 7.1, 7.2, 7.3,
7.4, 7.5, 76, 7.7, 7.8,
79, 7.10, 7.11, 7.12,
7.13, 7.14, 7.15, 7.16,
7.17;

P.8: Temn 8.1, 8.2, 8.3,
8.4, 8.5, 8.6;

P.9: temn1 9.1, 9.2, 9.3,
9.4,9.5;

P.10: Temsr 10.1, 10.2,
10.3,10.4;

P.11: Temsr 11.1, 11.2,
11.3, 114, 11.5, 11.6,
11.7;

P.12: Temnr 12.1, 12.2,
12.3, 12.4;

P.13: Ttemsr 13.1, 13.2,
13.3,13.4, 13.5, 13.6;
P.14: temn 14.1, 14.2,

PE3YIBTATOB TIO
BBINOJIHEHHUIO 3aJIaHUI
MPaKTUYECKOTO 3aHATHS;
- KOHTpOJIbHAs paboTa;
- BBIIIOJHEHHE

JK3aMEHAIIMOHHBIX 3aJaHHI;

14.3, 144, 14.5
OK.05 OcymectBnare yctayto u | P.1: temsr 1.1, 1.2, 1.3, | - TectupoBaHue;
NMUCbMEHHYI0 KOMMYyHMKaumio Ha | 1.4,1.5,1.6,1.7; - YCTHBIN OIPOC;
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rocy1apCTBEHHOM SI3BIKE
Poccuiickoit ®denepanuu ¢ yyeTom
OCOOCHHOCTEH  COIMMAIBHOTO |
KyJIbTYPHOT'O KOHTEKCTa

P.2: temn! 2.1, 2.2, 2.3,
2.4,2.5,2.6;

P.3: temn! 3.1, 3.2, 3.3,
3.4;

P.4: temn1 4.1, 4.2, 4.3,
44, 4.5, 4.6, 4.7, 4.8,
4.9, 4.10;

P.5: temn1 5.1, 5.2, 5.3;
P.6: Temn1 6.1, 6.2, 6.3,
6.4, 6.5, 6.6, 6.7, 6.8,
6.9, 6.10, 6.11;

P.7: temm 7.1, 7.2, 7.3,
74, 75, 7.6, 7.7, 7.8,
7.9, 7.10, 7.11, 7.12,
7.13, 7.14, 7.15, 7.16,
7.17,

P.8: temn! 8.1, 8.2, 8.3,
8.4, 8.5, 8.6;

P.9: temn! 9.1, 9.2, 9.3,
94,9.5;

P.10: Ttemsr 10.1, 10.2,
10.3,10.4;

P.11: temnr 11.1, 11.2,
11.3, 11.4, 11.5, 11.6,

11.7;
P.12: Ttemmr 12.1, 12.2,
12.3,12.4;

P.13: Ttemmr 13.1, 13.2,
13.3,13.4,13.5, 13.6;
P.14: Ttemmr 14.1, 14.2,

- MaTeMaTHUYCCKUM JUKTAHT;
- WHIMBHUIyaJbHas caM.
pab.;

- MpEeICTaBJICHUE
pe3yJIbTaTOB 110
BBIITOJTHEHHIO 3aJJaHUH
MPAKTUYECKOTO 3AHATHUS;

- KOHTpOJIbHas padoTa;

- BBITIOJTHCHHE
SK3aMEHAIIMOHHBIX 3aJaHMI;

14.3,14.4,14.5
OK.06 IIposiBasate rpaxknancko- | P.1: temsr 1.1, 1.2, 1.3, | - TecTupoBaHue;
MaTPUOTUYECKYIO nosuiuio, | 1.4,1.5,1.6,1.7; - YCTHBIN OIIPOC;
JIEMOHCTPUPOBATH oco3HanHoe | P.2: Temur 2.1, 2.2, 2.3, | - MaTeMaTH4YeCKHUH TUKTAHT;
MOBEJICHHE Ha ocHOBe | 2.4, 2.5, 2.6; - WHJIMBUIYyaJbHas caM.
TPagUITMOHHBIX oOrieuenoBeyeckux | P.3: temsr 3.1, 3.2, 3.3, | pa0.;
LIEHHOCTEH, B TOM 4YHCIE ¢ ydyeToM | 3.4; - TpEeICTaBIIEHUE

rapMOHU3ALMNA MEKHALIMOHAIBHBIX U
MEXKPEJIUTHUO3HBIX OTHOIIICHUH,
IIPUMEHSATH CTaHIapThI
AHTUKOPPYIILIMOHHOTO TTOBEICHUS

P.4: temn1 4.1, 4.2, 4.3,
44, 4.5, 4.6, 4.7, 4.8,
4.9, 4.10;

P.5: temn1 5.1, 5.2, 5.3;
P.6: Temn1 6.1, 6.2, 6.3,
6.4, 6.5, 6.6, 6.7, 6.8,
6.9,6.10,6.11;

P.7: temnr 7.1, 7.2, 7.3,
7.4, 7.5, 76, 7.7, 7.8,
79, 7.10, 7.11, 7.12,
7.13, 7.14, 7.15, 7.16,
7.17,

PE3YIBTATOB TIO
BBIIIOJIHEHHUIO 3aJIaHUI
MPaKTUYECKOTO 3aHATHS;

- KOHTpOJIbHAs paboTa;

- BBINIOJTHCHHE
AK3aMEHAIIMOHHBIX 3aJaHMI;
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P.8: temn! 8.1, 8.2, 8.3,
8.4, 8.5, 8.6;

P.9: temn1 9.1, 9.2, 9.3,
9.4,9.5;

P.10: Ttemsr 10.1, 10.2,
10.3, 10.4;

P.11: temnr 11.1, 11.2,
11.3, 114, 11.5, 11.6,
11.7;

P.12: Ttemmr 12.1, 12.2,
12.3,12.4;

P.13: Ttemmr 13.1, 13.2,
13.3,13.4,13.5, 13.6;
P.14: Ttemnr 14.1, 14.2,

14.3, 14.4, 14.5
OK.07 CopneiictBoBath coxpanenuto | P.1: temsr 1.1, 1.2, 1.3, | - TecTtupoBaHue;
OKpY>KaroIeu cpensl, | 1.4, 1.5, 1.6, 1.7; - YCTHBIH OMPOC;
pecypcocOepekeHrio,  npuMeHsATh | P.2: temsr 2.1, 2.2, 2.3, | - MareMaTH4eCKUi JUKTAHT;
3HaHUS 00 Wu3MEHEHMH KimMmarta, | 2.4,2.5,2.6; - HHJIMBUIYyaJbHas CaM.
TIPUHITATIBI oepexxiuBoro | P.3: temsr 3.1, 3.2, 3.3, | pa0.;
IIPOU3BO/ICTBA, apdexTuBHoO | 3.4; - TpEICTaBIIEHUE
JEUCTBOBaTh B 4Ype3BbluaiiHbIX | P.4: Temnl 4.1, 4.2, 4.3, | pe3yabTaTOB MO
CUTYyaLHSIX 44, 4.5, 4.6, 4.7, 4.8, | BEIIOJIHCHUIO 3aJaHHI

4.9,4.10;

P.5: temn1 5.1, 5.2, 5.3;
P.6: Temn1 6.1, 6.2, 6.3,
6.4, 6.5, 6.6, 6.7, 6.8,
6.9,6.10,6.11;

P.7: temnr 7.1, 7.2, 7.3,
7.4, 7.5, 76, 7.7, 7.8,
79, 7.10, 7.11, 7.12,
7.13, 7.14, 7.15, 7.16,
7.17;

P.8: Temn 8.1, 8.2, 8.3,
8.4, 8.5, 8.6;

P.9: temn1 9.1, 9.2, 9.3,
9.4,9.5;

P.10: Temsr 10.1, 10.2,
10.3,10.4;

P.11: Temsr 11.1, 11.2,
11.3, 114, 11.5, 11.6,
11.7;

P.12: Temnr 12.1, 12.2,
12.3, 12.4;

P.13: Ttemsr 13.1, 13.2,
13.3,13.4, 13.5, 13.6;
P.14: temn 14.1, 14.2,
14.3, 144, 14.5

HPaKTUYECKOTO 3aHSITHS;
- KOHTpOJIbHAs paboTa;
- BBINIOJIHCHUE

JK3aMEHAIIMOHHBIX 3aJaHHI;
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I[IK 1.5 DBbInonHATe pacyeTsl u
KOHCTPYHUPOBAaHHE  CTPOUTEIIBHBIX
KOHCTPYKLHH

P.1: remnr 1.3;

P.2: Temnr1 2.5;

P.3: remnr1 3.3;

P.4: Temnr 4.6;

P.6: Temn1 6.10;
P.7: remnr 7.7, 7.10;
P.8: TemnI 8.5;
P.11: remn1 11.6;
P.12: temnr 12.2

- TECTUPOBAHMUE;

- YCTHBIN OMPOC;

- MaTeMaTHUYCCKUM JTUKTAHT;
- WHIMBUIyaJbHas caM.
pab.;

- MpeJCTaBJICHUE
pe3yJIbTaTOB 110
BBIITOJTHCHHIO 3aJJaHUH
MPaKTUYECKOTrO 3aHATHUS;

- KOHTpOJIbHAs padoTa;

- BBIIOJIHCHHUE
9K3aMEHAIIMOHHBIX 3aJaHuN
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JUCT UBMEHEHUM Y TONMOJITHEHU, BHECEHHBIX B
PABOYYIO [TIPOTPAMMY?

Ne HU3MCHCHUSA, J1aTa BHCCCHUSA, Ne CTPpaHuIbI C U3SMCHCHUEM

BbLi1o Crajo

OcHoBanue:

Iloanuck JUIa, BHECIICIro H3MCHCHHUA

8 JlaHHbIH pasaen BEIHOCUTCS Ha OTIENLHYIO CTPAHUILY
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