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1. HACIOPT IPOI'PAMMBI YYEBHOM JUCHHAITINHBI
MarteMaTuKa

1.1. Ob6uaacTh npMMeHEeHHUs MPOrPAMMBI

Paboyast mporpaMma yueOHOMN AUCIUIUIUHBI SIBISETCS YaCThIO MPOTPaAMMBbI
MOJATOTOBKU CHEUUAIMCTOB cpeaHero 3BeHa B cooTBeTcTBuu ¢ ®I'OC CIIO no
cnennanbHOcTH 09.02.07 UHpopManuoHHbIe CHCTEMbI U NIPOrPaMMHUPOBaHHE
(kBayuKaus: CHeNUaIuCT MO0 HWH(POPMAIIMOHHBIM CHUCTEMaM), BXOJAIICH B
coctaB ykpynHeHHoW rpymmsl 09.00.00 WndopMarnka W BbIYHCIMTEIbHAS
TeXHUKA.

Pabouas mporpamma pazpaborana B coorBerctBuu ¢ ®I'OC COO nHa
ocHoBanuu @DI'OC CIIO mno cnenuansHocTH 09.02.07 WHGopMannoHHBbIE
CHCTeMbl M MNPOrPAMMHMPOBAHME U C YYETOM NPUMEPHON MIPOrpaMmbl
o01reo0pa3oBaTeIbHON TUCIUILTUHEI «MaTeMaTHKa).

1.2. MecTo JMCHUILIMHBI B CTPYKTYpe NPOo(ecCHOHAIBHOM POrpaMMBbl
C11io
VYyeOHas nucuuiuinHa «MaTtemaTnka» BXOAUT B 0011€00pa30BaTENbHbIN
[UKJT y4eOHOTO TIJIaHa.

1.3. egun u niIaHUpPyeMble Pe3yJbTAThI OCBOCHH S AU CIIUTIIHHBI

Copepxkanue mporpaMMbl  y4eOHOM — IUCHUIUTMHBI — «MaTeMaTuka»
HAMpaBJICHO Ha [OCTI)KCHHE pE3yJbTaTOB €€ H3YyYeHHUS B COOTBETCTBHH C
tpeboBanusiMu GI'OC COO c yuerom npodeccuonanbHoi HanmpapieHHOCTH OT'OC
CIIO 1no cneunansHocTd  09.02.07 MWHpopManuoHHBIE CHCTEMBI W
NporpaMMupoBaHHUe.



Oco0oe 3HaueHue AUCIUILUIMHA UMEET IpU GopMHupoBaHuU U pazBuTun 001mux (OK) KoMIeTeHIHid:

O6mme (OK) u npodeccuonanbubie (IIK)

Il1anupyemMble pe3yabTaThbl 00y4eHH s

KOMIIETEHI[U U Oomme JucuuniimHapHbie (IpeaMeTHbIe)
OK.01 BriGupath ciocoObl perieHus 3aaa4y - TOTOBHOCTb K TpyHy, OCO3HaHHUE - YMETb BBIYUCIISITH T€OMETPUYECKUE BEIIMYUHBI
npodeccuOHaTBLHON JEeSITEIbHOCTH | LIEHHOCTH MacTepCcTBa, TPyA0JIt00ue; (umHa, yrom, IUIomAAb, O00BEM,  IUIOIIAIb

MMPUMCHHUTCIIBHO K pa3JIMYHbIM KOHTCKCTaM

- TOTOBHOCTBH K aKTUBHOM ACATCIIbHOCTH

TEXHOJIOTUYECKOM " COIIMAIBLHOM
HAIpPaBJIEHHOCTH, CIOCOOHOCTh
MHULIUUPOBATH, IJIaHUPOBATH u
CaMOCTOATEIHHO BBIIIOJIHATH TaKyro
JIeSITCIIbHOCTD;

- HMHTEpeC K pasnuuHbIM  chepam

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

aKTyaJlu3UpoBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
- yCTaHaBJIHMBAaTbH CYIIECTBEHHBIN

MpU3HAK WM OCHOBAHUS [UIsl CpaBHEHWS,
KJaccuuKauu u 0000IICHUS;

- OmpenensTh IEeNd  JIeATEIbHOCTH,
3aJaBaTh IMapaMeTpbl W KPUTCPHH HX
JIOCTHKCHHUS;

- BBISBIISATH
MIPOTUBOPEUHSI B
SIBIICHHSX

- BHOCHUTBH KOPPEKTHUBHI B JIESATEIHHOCTD,
OIICHUBATh  COOTBETCTBUE  PE3yJIbTATOB
EJISIM, OIICHUBATh PUCKU;

- pa3BUBaTh KpPEAaTHBHOE MBIILICHHE
MIPH PEIICHUU KU3HEHHBIX MPOOIIeM;

3aKOHOMEPHOCTHU u
paccMaTpUBaeMBbIX

MOBEPXHOCTHU), UCHOJb3ysl HU3y4YEHHbIE (POPMYJBI U
METO/IbI;

- yMeTh OIIepupOBaThH HOHSTUAMU:
IIPSIMOYTOJIbHASI CHUCTEMa KOOpPJAMHAT, KOOPIMHATHI
TOYKH, BEKTOp, KOOPJMHATHI BEKTOpA, CKAJISIPHOE

IIPOU3BENICHNE, YIOJd MEXAY BEKTOpaMH, CyMMa
BEKTOPOB, IIPOM3BEJCHNUE BEKTOpa HA YHUCIIO;
HaxXoOJUTh C TIOMOIIBIO M3YYEHHBIX  (hopmyi

KOOPJIMHATHI CEPEANHBI OTPE3KA, PACCTOSTHAE MEKTY
IBYMsI TOUKaMHU;

- yMeThb BBIOMpPATh NOIXOIAMIMA H3YYEHHBIN
METOJ M peuleHMsl 3ajadd, pPaclo3HaBaTh
MaTeMaTH4ecKkue (pakThl U MaTeMaTHUYECKHE MOJIEIH
B IPUPOJHBIX U OOIIECTBEHHBIX SBICHUIX, B
HCKYCCTBE; yMeHHE MIPUBOJIUTH MIPUMEPBI
MaTeMaTUYECKUX OTKPBITUH POCCUMCKON U MUPOBOM
MaTeMaTHYeCKON HAYKH.

- yMeThb OIIEpUpPOBAThH HOHATHUSAMH:
ONpEICNICHUE, AaKCHMOMa, Teopema, CIEACTBHE,
CBOMCTBO, IPU3HAK, 10KA3aTEIbCTBO, PABHOCUJIbHBIE
(hopMyITHUPOBKHY; YMEHHE (HOPMYITUPOBATH 0OpaTHOE
U TPOTHUBOIOJIOKHOE YTBEPKACHHUE, INPUBOAUTH
IIPUMEpPbl M KOHTPIPHUMEPBI, HCIOJB30BATh METOJ

MaTeMaTHIECKOU WHIYKLWY; IIPOBOJIUTH
JI0Ka3aTeNIbHbIE PacCyXJACHUS NPU PELICHUH 3ajad,
OLICHUBATH JIOTUYCCKYTIO MMPaBUJIBHOCTDH
paccyXJIeHHUI;




b) 6azoBbie HCCTIE0BATEIIbCKUE
JCUCTBUS:

- BJAJCTH HaBBEIKAMH y4eOHO-
HCCIICIOBATEIIHLCKOM " MIPOEKTHOMN
NeATeTLHOCTH, HaBbIKAMH  pa3pelIeHUs
npobiem;

- BBIABISTh NPUYUHHO-CIICICTBEHHBIE
CBA3M M  aAKTyaJu3upoBaThb  3ajady,

BBIIBUTATh TUIIOTE3Y €€ PELIeHMs], HAaXOAUTh
apryMeHTbl JJIsl J0Ka3aTelIbCTBA CBOMX
YTBEP)KIACHUM, 3aJaBaTh IapamMeTpbl MU
KPUTEPUU PELIECHMUS;

- AHaJNU3MPOBATh IMOJY4YEHHBIE B XOJE
pelIeHNsl 3a/auu Pe3yJIbTaThl, KPUTHUYECKU

OLICHUBATh 170.4 JIOCTOBEPHOCTb,
MIPOTHO3UPOBAaTh M3MEHEHUE B  HOBBIX
YCIIOBUSIX;

- yMETb  IIEPEHOCHUTH  3HAHUA B

MO3HABATENIBHYIO M MTPAKTUYECKYI0 00JIacTH
KU3HEIEATEILHOCTH;

- yYMETb HUHTETPUPOBATH
pa3HbIX MPEIMETHBIX 00JIaCTeH;

- BbIABHUI'aThb HOBBIC HJCH, HpCIIJIaFaTB
OpPUTHUHAIBHBIC TIOJIXO/IbI U PEIICHUS;

- U CIIOCOOHOCTb HX MCIIONL30BAHUS B
M03HABATEIBHON U COIUAILHOW TIPAKTUKE;

3HaHUA U3

- YMETh ONEPUPOBATH MOHATHUSIMH: MHOXECTBO,
MOJAMHOKECTBO, ONEpaluyd HaJl MHO>KECTBAMU;
YMEHHE HCIOJIb30BaTh TEOPETUKOMHOKECTBEHHBIN
anmapaTr s ONUCaHUsl pealbHbIX MPOLIECCOB U
SIBJICHHUH TTPH PEIICHUH 33]1a4, B TOM YHUCJIE U3 APYTHX
y4eOHBIX MPEAMETOB;

- YMEThb OINEpPUPOBATH TMOHATUAMH: Trpad,
CBSI3HBIN rpad, AepeBo, LUK, Irpad Ha MIOCKOCTH;
YMEHHUE 33/1aBaTh U OMKCHIBATH rpadbl

- PpasIUYHBIMH  CHOCOOaMH;
rpadbl pu peleHu! 3a/1ay;

- yMeTh CBOOOJHO ONEpPUPOBATH MOHATHIMHU:
COoueTaHHe, MePECTAHOBKA, YUCJIO COUYETAHUN, YHUCIIO
nepecTaHoBOK; OMHOM HbIOTOHA; yMeHUE TPUMEHSITH
KOMOWHATOpHBIE (aKTBl W  PACCYXACHHUS IS
pelieHus 3aaay;

- YMETh ONEpUPOBATH MOHATUIMH: HATYpaTbHOE
YUCJIO, IIeJI0€ YHCJIO, OCTAaTOK 1O  MOJIYJIO,
palMOHAIBLHOE YHWCJIO, HUPPAIMOHAIILHOE YHCIIO,
MHOECTBA HATypPaJIbHBIX, IIEJIbIX, palliOHAIbHBIX,
NENUCTBUTENBHBIX YHUCEN; YMEHHE HCIOJIb30BaTh
MPU3HAKK  JCIUMOCTH, HAUMEHBIIMA  OOIIUi
JIeNUTENh M HAaNMEHbIIee 001Iee KpaTHOE, aJTOPUTM
EBknuaga mnpu pemieHuu 3amad; 3HAKOMCTBO C

HCII0Jb30BAaTh

pa3INYHBIMU MTO3ULIMOHHBIMU CHUCTEMaMH
CYMCIICHHS,

- yMeTb CBOOOIHO ONEPUPOBATH MOHATHUSIMHU:
CTENEHb €  UeNbIM  II0Ka3aTeleM,  KOpPEHb

HaTypam)Hoﬁ CTCIICHU, CTCIICHbL C pPalHOHAJIbHBIM
IIOKa3aTcJIEM, CTCIICHDb C ﬂeﬁCTBHTeHBHBIM




(BellecTBEHHBIM) IIOKa3aTeseM, Jorapupm vucia,
CHHYC, KOCUHYC U TaHT€HC ITPOU3BOJILHOTO YHCIIA;

- yYMEThb ONEepUpPOBATh MOHSATHSIMHU: TOXIECTBO,
TOKIECTBEHHOE  INpeoOpa3oBaHME,  ypaBHEHHE,
HEpaBEHCTBO, CHUCTEMa YPaBHEHWH W HEPaBEHCTB,
PaBHOCHIIBHOCTh YPAaBHEHUI, HEPAaBEHCTB U CUCTEM,
panroHaIbHbIE, UPPAIMOHAIBHBIE, TTOKAa3aTeIbHbIC,
CTEIICHHBIE, JorapupmMuyecKue,
TPUTOHOMETPHUYECKUE YypaBHECHHs, HEPABEHCTBA W
CHCTEMbI; YMEHHUE pelllaTh YpaBHEHUS, HEPABEHCTBA
U CHCTEMBl C TIOMOIIBIO pA3JIMYHBIX IPHEMOB;
pelmaTb YpaBHEHHs, HEPaBEHCTBA M CHCTEMBI C
napaMeTpoM; MPUMEHSTh ypaBHEHHs, HEPaBEHCTBA,
UX CHCTEMBI JJISl PEelIeHUs MaTeMaTUYeCcKUX 3a1a4 U
3a/a4 U3 Pa3IMYHBIX o0JacTell HayKu U peajbHOU
KHU3HH,

- yMeTb CBOOOIHO ONEPUPOBATH MOHATHSIMHU:
rpaduk QyHKIMH, 0OpaTHAsT PYHKITHS, KOMITO3HUIIHS
byHKUMiA, nuHeWHas QYHKOMA, KBaJpaTHYHAs
¢byHKuMsA, creneHHas  QYHKIMA  C  LEJIbIM
mokaszarejieM, TpPUTOHOMETpUYeckne  (yHKIHH,
oOpaTHbIe TPUTOHOMETPUUYECKHE ¢byHKIHY,
nokazateibHas | Jorapudmudeckas QyHKIUY;
yYMEHHE CTPOUTh Tpapuku (yHKIHHA, BBIIOIHITH
npeoOpa3oBaHus TpaguKOB (QyHKIIHIA;

- yMEHHE HUCIOJb30BaTh rpapuku GyHKIMHA IS
M3yYEHUs TPOLIECCOB U 3aBUCHUMOCTEN MPH PEIICHUN
3ajja4d U3 Jpyrux y4eOHBIX IPEIMETOB U U3 pealbHOU
KU3HH; BBIPAXKATh (POPMYIIaAMU 3aBUCUMOCTH MEKIY
BEIMYMHAMU;




- yMEHHE CBOOOIHO ONEPUPOBATH MOHATHSIMHU:
YEeTHOCTh (YHKIMH, NEPUOJUYHOCTh (YHKIIMH,
OTpaHUYECHHOCTh byHKIHH, MOHOTOHHOCTb
GbyHKIMH, SKCTpeMyM (yHKUUHM, HauOojbliee U
HaVMEHbIIee 3HaueHUs] (YHKIMHA Ha TPOMEXKYTKE;
YMEHUE MPOBOAUTH HCCIEI0BaHNE PYHKIINY;

- YMCHHE WCIOJIb30BaTh CBOWCTBA M TpapuKu
GyHKUMH U pelieHus ypaBHEHUH, HEPaBEHCTB U
3agad4  C  IapaMeTpamu; — HM300paxkaTb  Ha
KOOP/IMHATHOM IUIOCKOCTH MHOXKECTBA pPELICHUN
ypaBHEHH, HEPABEHCTB U MX CHCTEM;

- yMeTb CBOOOJHO OMNEpPUPOBATH MOHATUSAMHU:
MOCJIEA0BATEIBHOCTD, apu(METHIECKas! IPOTPECCHS,
reoMeTpuuecKas nporpeccus, OECKOHEYHO
yObIBaroIas TeoMeTpuIecKasl MPOrPeCcCHs; YMEHHE
3ajaBaTh TIOCJIEJOBATEIILHOCTH, B TOM 4YHCIE C
TIOMOIIIBIO PEKYPPEHTHBIX HOPMYT,

- yMeTb OIIepUPOBATh HOHATHAMMU:
HETPEPBIBHOCTh  (DYHKIMH, aCHUMIITOTHI Tpaduka
GbyHKUMH, NIepBasi ¥ BTOpas MPOU3BOAHAS (YHKIINH,
r€OMETPUYECKUN u dusngeckuit CMBICII
IIPOM3BOJIHON,  MepBooOpa3Has,  ONpeleNeHHbIN
MHTETpa; yMEHUE HAXOTUTh

- acUMNTOTHl Tpaduka (QYHKLUUH; yMEHHUE
BBIYUCIIATh TPOU3BOJHBIE CYMMBI, IPOW3BEICHHUS,
YaCTHOTO M KOMIO3UIMHM (YHKIHUH, HaXOAUTh
ypaBHEHHE KacaTeIbHON K TpaQuKy (QyHKIINH;

- yYMEHHE WHCIIOJb30BaTh MPOU3BOJHYIO IS
uccieoBaHust  QYHKOMHA, UIS  HAXOXKICHUS
HAWIy4IIero peuleHus: B NPUKIATHBIX, B TOM UYHUCIIE




COLIMAJIbHO-I)KOHOMUYECKUX U (PU3MUECKUX 3a/iadax,
IUI OIIPENIETIEHHUsI CKOPOCTH M YCKOPEHHMS; HAXOIAUTh
wiouiaau 1 00beMbl (PUIyp C MOMOIIBI0 UHTErpaa;

IIPUBOJIUTH IIPUMEPBI MaTEMaTHYECKOT O
MOJIETTUPOBaHUSl C TMOMOILIBI0 U epeHnanbHbIX
YPaBHEHUU;

- YMETb OIEpUPOBATH MOHATUSMU: KOMILIEKCHOE
YHCII0, CONPSKEHHBIE KOMIUIEKCHBIE YNCIA, MOYJIb
U apryMeHT KOMIUIEKCHOIO uucia, (opma 3amucu
KOMIUIEKCHBIX qucel (reomeTpuyeckas,
TPUTOHOMETpPUYECKass W anredpanmdveckas); yMeTh
NPOM3BOIUTh  apu(MeTHdeckue  JEHCTBHS  C
KOMIUIEKCHBIMU YHUCJIaMH; TPUBOJIUTH HPUMEPHI
UCII0JIb30BaHUsl KOMIUIEKCHBIX UHCET,

- yMeThb CBOOOJHO ONEpPUPOBATH MOHATHIMHU:
cpeaHee apudmeTnyeckoe, MeuaHa, HanooblIee U
HauMEHbIlIee  3HAYEHHUs, pa3Max, JUCIepCHs,
CTaHJapPTHOE OTKJIOHEHUWE Ul ONHCAHUS YUCIIOBBIX
JaHHBIX; YMEHHE UCCIIEJIOBaTh CTATUCTHYECKHE
JlaHHBIE, B TOM YHCIIE C TPUMEHEHUEM IrpauyecKux
METOZIOB UM DJEKTPOHHBIX CpEACTB; TpaduuecKu
UCCIIeI0BaTh COBMECTHBIE HAOIOACHUS C TIOMOIIbIO
JUarpaMM pacCEeUBaHUS U JINHEWHON PETpeCcCuu;

- yMeTb HaxOJUTh BEPOSTHOCTH COOBITHH C
MCTIOJIB30BAaHUEM TPAPHUECKUX METO/IOB; IPUMEHSTh
Ui pelieHus 3agad  (QOpMyNbl  CIOXKEHUS U
YMHOKEHUSI ~ BEPOSTHOCTEH, (OpMyTy  IOJIHOU
BEpOSATHOCTH, popmyity bepHynnu, koMOMHAaTOpHBIE
(bakThl U




- (GOpMyIIBI; OIICHUBATH BEPOSITHOCTH PEATbHBIX
COOBITUH; yMEHHE ONEPUpPOBATh  MOHATHUSMHU:
ciy4aitHas BEJIMYMHA, pacnpenenexnme
BEpPOSITHOCTEM, MaTeMaTU4eCcKoe OKHJIaHUE,
JTUCIIEPCHUS] U CTAHJAPTHOE OTKIOHEHHE CIIyYalHOU
BEJTMYUHBI, (YHKIIMH PACHpPEEICHUS U MJIOTHOCTH
pPaBHOMEpPHOr'0, I10Ka3aTeIbHOTO U HOPMAJILHOTO
pacrpesesieHuid; yYMEHHUE HCIOJIb30BaTh CBOMCTBA
M3YUYEHHBIX PACTPENCICHUN ISl PEIICHUs 3ajad;
3HaKOMCTBO C TOHSATHUSMHU: 3aKOH OOJIBIIUX YHUCE,
METOABbl BBIOOPOYHBIX HCCJICIOBAHHUMA, YMEHHE
MPUBOJIUTH IPUMEPHI MPOSIBIICHUS 3aKOHA OOJBIITNX
YHUCEN B IPUPOIHBIX M OOIIECTBEHHBIX SBJICHHSIX;

- yMeTh CBOOOJHO ONEpPUPOBATH MOHATHIMHU:
TOYKa, MpsiMasi, MI0CKOCTh, MPOCTPAHCTBO, OTPE3OK,
Jy4, TNIOCKUM yToJ1, ABYTPaHHBIM yroJ, TPeXIpaHHbIN
yroia,  TMepeceKkaroluecsi,  NapajuleJbHble U
CKpEIIMBAIOIIMECS TpPsIMbIe, MMApaIENbHOCTh U
MEePHEHANKYISIPHOCTD TPSIMBIX U IJIOCKOCTEH, yToj
MEXAy MpSIMBIMH, Yroll MEXAy MpsSMOi H
MJIOCKOCTBIO, YTOJ MEXIY IUIOCKOCTSIMH; YMEHHE
UCIIONIb30BaTh MPHU pEHICHUH 3a7ad H3yueHHBIE
(bakThI ¥ TEOPEMBI TUTAHUMETPHH; YMCHHE OLIEHUBATh
pa3Mepsl 0OBEKTOB B OKPYXKAIOIIEM MUPE; YMEHHE
OTIEpUPOBATH TMOHATUSIMHU: MHOTOTPAaHHUK, CEUCHUE
MHOTOTpaHHHKA,  MPaBUIBHBIH  MHOTOTPAaHHUK,
npu3Ma, TnHpamMuna, Qurypa ©W - [IOBEPXHOCTH
BpallleHus, UWIHHIP, KOHYC, IIap, chepa, pa3BepTka
MOBEPXHOCTH, CEYCHHS KOHyca U IIWJIMHJIPA,
napajuieNbHbIe OCH WJIM OCHOBAHMIO, CEUCHHUE 1I1apa,
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IJIOCKOCTb, Kacarouiasicsi cepbl, HUIUHAPA, KOHYCa;
YMEHME  CTPOUTb  CEUEHHUE  MHOIOIPAHHUKA,
n300paxarb MHOTOTpaHHUKH, burypsr "
IIOBEPXHOCTHU BpAIlCHUs, UX CEUEHUS], B TOM YUCIIE C
MIOMOUIbI0  3JEKTPOHHBIX  CPEACTB;,  yMEHHE
OPUMEHATh CBOMCTBAa TIE€OMETPUYECKHX  (uUryp,
CaMOCTOSITENIbHO  (POPMYJIUPOBATh  ONpEENICHUs
u3y4aeMbIX (UTYp, BBIIBUTATh

- TUIoTe3sl O CBOMCTBAX M IpHU3HAKax
reomMeTpuueckux  ¢uryp, o0OOCHOBBIBATH WU

OIIpOBEpraTh ux; yMEHHE IIPOBOAUTH
KJIaccu(UKauo GUryp Mo pa3IuyHbIM IpU3HAKaM,
BBITIOJHSATH HEOOXO0IUMBbIE JIOTIOJIHUTEIbHbBIE
IIOCTPOCHUS;

- yMeTb CBOOOIHO ONEPUPOBATH MOHATHSIMHU:
wiomaab GUrypsl, o0beM (GpUrypsl, BeIM4ruHa yIia,
paccTosHUE OT TOYKH A0 TUIOCKOCTH, PACCTOSHHE
MEKIy NMPSIMBIMHU, PACCTOSTHIE MEKIY IIIOCKOCTSIMH,
TUIOIAAb CEPHI, MIIOUIAb TOBEPXHOCTH ITUPAMHU/IBI,
Npu3MBl, KOHyca, IMJIMHApa, O0beM  Kyoa,
NPSMOYTOJBHOTO  TMapajulesIeTuIeia, MHPaMHUIBL,
Opu3MBl, LWIMHIAPA, KOHyca, IIapa; YyMEHHe
HAXOJIUTh OTHOIIEHHE 00bEMOB MOTOOHBIX (QHUTY;

- yMeThb CBOOOJHO ONEPHPOBATH MOHSTHAMHU:
IBIDKEHHE, MapauIeIbHbIA MEePeHOC, CHMMETpPHUS Ha
IUIOCKOCTH M B TPOCTPAHCTBE,  IOBOPOT,
npeoOpa3oBaHue 1M0A00Ms, TOHOOHBIE (QUTYPEHI;
yYMEHHE Pacro3HaBaTh paBHbIC U MOA00HBIE (PUTYDHI,
B TOM YHCIIC B TPUPOJIE, UCKYCCTBE, apXUTEKTYypE;
YMEHHE UCII0JIb30BATh T€OMETPHUYESCKHE OTHOIICHHS,
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HAXOJUTh T€OMETPUUYECKUE BEIUUMHBI (JUIMHA, YO,
II0Iab, 00bEM) MpPHU PELICHUU 3alad U3 APYTUX
y4eOHBIX IPEIMETOB U U3 PEalIbHOM KU3HH;

- yMeTb CBOOOJHO ONEpPUPOBATH MOHATUSAMU:
IIPSMOYTOJIbHAsl ~CUCTEMA  KOOPJAMHAT, BEKTOp,
KOOPJMHATBI TOYKH, KOOPAMHATHI BEKTOpa, CyMMma
BEKTOPOB, IIPOM3BEACHHE BEKTOpa Ha 4YHCIIO,
pasloXeHue BeKTopa 1o 0a3ucy, CKaJspHOE
IIPOU3BEICHNE, BEKTOPHOE IIPOM3BEIEHHUE, YTOJ
MEXIy  BEKTOpaMH;  YMEHHME  HCIIOJIb30BaTh
BEKTOPHBIM M KOOPAMHATHBIA METOJ JUISl PEIICHMS
reOMETPUUECKUX 3aJad W 3ajad APYTUX y4eOHBIX
MIPEAMETOB; OIEPUPOBATH MOHATUAMM: MaTpuLa 2x2
n 3x3, ompenenuTenb MaTpHIbl, F€OMETPUUECKUN
CMBICII OIIPENETUTENLS;

- YMETb MOJEIMPOBATh PEalbHbIE CUTYallUU Ha
SA3bIKE  MATEMAaTHUKH; COCTaBJIATh  BBIPAXKEHUS,
YPAaBHEHMsI, HEPABEHCTBA U UX CUCTEMBI 11O YCIOBHIO
3ala4, HCCIEN0BaTh IIOCTPOCHHBIE MOJEIH C

HCIIOJIb30BaHUEM amnmapara anreopsl,
MHTEPIPETUPOBATH I10JIYyYECHHBIN PE3yJIbTaT; CTPOUTH
MaTeMaTH4eCKUe MOZEIN c IIOMOILIBIO

reoOMCTPHUICCKUX HOHATHUA WU BCJIMYMH, pPCIIATh
CBSI3aHHBIE C HHUMH TPAKTHYECKUE  3aJauu;
COCTaBIISATh BEPOSTHOCTHYIO MOJICTTh u
HMHTEPIPETHUPOBATH MOJYUYSHHBIH pe3yJIbTaT; pelaTh
MPUKJIAAHBIC 3ada4u CpCACTBAMU MATCMATHYCCKOI'O
aHaJM3a, B TOM YHCJIC CONMATbHO3KOHOMUYECKOTO U
(U3HYECKOTO XapaKTepa;
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- yMEHHuE BBIOMpATh MNOAXOASAIIUNA METOJH JUIs
peuieHus  3a4add;  [OHMMAaHME  3HAYUMOCTHU
MaTeMaTUKM B  M3Y4YEHUU  MPUPOIHBIX U
OOIIECTBEHHBIX NPOLIECCOB U SIBJICHUH; yMEHHUE
pacro3HaBaTh IPOSIBICHUE 3aKOHOB MATEMAaTUKU B
UCKYCCTBE, yMEHUe IIPUBOAUTH IIPUMEPBI
MaTE€MAaTHYECKUX OTKPBITUH POCCUMCKON U MHUPOBOM
MaTeMaTHYECKOU HAyKH;

OK.02  MHcnonp3oBaTh  COBpPEMEHHbIE
CpeICTBa MOWCKA, aHAIN3a U MHTEPIPETALUH
uHpopMaluuy, u nH(pOpPMaLlMOHHbIE
TEXHOJIOTUM AN BBINOJHEHWS 33734
poeCCHOHATBHON JeATETLHOCTH

B o6siactu ieHHOCTH HAay4YHOTO MO3HAHUS: -
c(OPMHPOBAHHOCTH MHPOBO33PEHHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO

pa3BUTHS  HaykKd U OOIIECTBEHHOMH
NPaKTUKA, OCHOBAaHHOTO HA  JUAJlore
KyJIBTYp, CHOCOOCTBYIOLIETO OCO3HAHMIO

CBOEr0 MecCTa B OJUKYJIbTYPHOM MUPE;

- COBEpIICHCTBOBAHHME  S3BIKOBOM U
YUTATENBCKOM KYJBTYpbl KaK CpeICTBa
B3aMMOJICHCTBUS ~ MEXKIy  JIOABMH |
IMO3HAaHHA MUpPaA,

- OCO3HaHHME  IICHHOCTH  Hay4HOU
JACATCIBbHOCTH, T'OTOBHOCTH OCYUICCTBIIATH
MPOEKTHYIO U

- HMCCIIEIOBATEIbCKYIO
VHIUBUYAJIbHO U B IPYIIIIE.
OBnazicHHe  yHHBEPCATHHBIMU YYCOHBIMHU

- ITIO3HaBaTCJIbHbBIMU ﬂeﬁCTBHHMHI
B) pabora ¢ uHpopmaIue:

- BJIaACTh HaBbIKaMU MOJIyUCHUA
WH(POPMAIINU U3 HCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATEIIBHO OCYHICCTBJIATDH TIOUCK,

JCATCIIBHOCTD

- yMeTb OIIepUpOBaThH MOHSTUSAMU:
pauMoHanbHas (QyHKIMS, OKa3aTeabHas (YHKIHA,
cTeneHHas (yHKUus, jJorapudmuueckas (QyHKIuS,
TPUTOHOMETPUUECKUE ¢byHKIMY, oOpaTHbIe
(GyHKIMU; yYMEHHE CTPOUTh TpadUKH H3YUYEHHBIX
(GyHKIMHA, MCHONB30BaTh IpaUKU MPH U3YyUYEHHUH
MIPOLIECCOB M 3aBUCUMOCTEM, IIPH PEIICHUH 3a/1a4 U3
Apyrux y4eOHBIX MPEAMETOB U 3aJad U3 peajbHOi
KHU3HU; BbIpaxaTh GOpMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYUHAMU;

- yMEeTb ONEepUpOBaTh MOHATUSMU: TOXKIECTBO,
TOX/IECTBEHHOE  IpeoOpa3oBaHHe,  YpaBHEHUE,
HEpaBEHCTBO, CHCTEMa ypaBHEHHWH M HEPABEHCTB,
PaBHOCWJIBHOCTb YPaBHEHUI, HEPABEHCTB U CUCTEM,
palMoHaIbHbIE, UPPALMOHAIBHBIE, TIOKA3aTENIbHBIE,
CTETICHHBIE, JorapupmMuIEcKue,
TPUTOHOMETPUYECKHE YpPaBHEHHs, HEPABEHCTBA U
CUCTEMBI; YMETh pEIIaTh YPAaBHEHUS, HEPABEHCTBA U
CHCTEMBI C NTOMOIIBIO Pa3IMYHBIX IPHEMOB; pelaTh
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TAPaMETPOM;
IIPUMEHATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBbI
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aHaJIn3, CUCTEMAaTU3aLMI0 U HHTEPIIPETALIUIO
UHpOpPMALMK PA3IUYHBIX BUAOB U (HOpM

MIPEJICTABIICHHSI,
- co3daBaTh TEKCThl B  Pa3IUYHBIX
dbopmarax c y4eTOM Ha3HAYCHHS
uHbOpMallMd U IIeNIEBOM  ayJaUTOPHH,
BbIOMpas OIITUMAJILHYIO bopmy
MPEJICTABJICHHS U BU3YyaIU3alluy;

- OIICHHMBATH JIOCTOBEPHOCTb,
JETUTUMHOCTD uHpopManuu, ee
COOTBCTCTBHUEC TIIPAaBOBbBIM HW  MOpAJIbHO-
ATHUYECKHM HOPMaM;

- WCIIOJIb30BaTh cpencTpa

MHPOPMALIMOHHBIX U KOMMYHHKALMOHHBIX
TEXHOJOTHH B PEIICHUU KOTHUTUBHBIX,
KOMMYHHUKAaTHBHBIX M OpPTraHHU3aLMOHHBIX
3aad ¢ coOmogeHueM — TpeOoBaHUA
OPrOHOMHKH, TEXHHUKHM  OE30MacHOCTH,
TUTHEHBI, pecypcocOepeKeHusl, IPaBOBbIX U
TUYECKUX HOPM, HOPM HH(POPMAIIOHHOM
0e301acHOCTH;

- BIIAJIETh HABBIKAMH PaCIIO3HABAHUS U
3ammThl  HH(pOpMauu, HHGHOPMAIIMOHHOK
0€30MacHOCTH JINYHOCTH.

B obmactu JTyXOBHO-HPaBCTBEHHOTO
BOCITUTAHMUSL:
- chopmupoBaHHOe™ HpaBCTBEHHOTO
CO3HaHMs, STHYECKOTO MTOBEICHUS;

- CHOCOOHOCTb OLIEHUBATh CUTYAIHIO U

NPUHUMATh OCO3HaHHBIC peuieHus,

JUIL pelIeHUs] MaTeMaTUYeCKHX 3a1ad M 3ajad u3
pa3nuYHbIX 001acTeil HAYKH U peabHOM KU3HM;

- yMeThb CBOOOJHO OIIEPHPOBATH MOHATHSIMHU:
JBMDKEHUE, MapajliesIbHbIA MepeHoC, CUMMETpUsl Ha
IVIOCKOCTA M B IPOCTPAHCTBE,  IOBOPOT,
npeoOpa3oBaHue Moa00us, NOAO0HBIE (UTYDBI,
YMETh paclio3HaBaTh paBHbIE U MOAOOHBIE PUTYPHI, B
TOM YHUCIIE€ B HPUPOJE, HCKYCCTBE, APXUTEKTYPE;
YMETh HUCIIOJIb30BaTh T€OMETPUIECKHE OTHOIICHHUS,
HaXOJIUTh FT€OMETPUYECKHE BEIUYUHBI (JJIMHA, YTOJ,
IJI0Iab, 00BbEM) MPU PEUICHUU 3aJad U3 JAPYTUX
yueOHBIX PEAMETOB U U3 PEabHOM KHU3HH;

- YMETb ONEePUPOBATH MOHATUSAMH:
palroOHaIbHBIE, UPPALMOHAIIBHBIE, TIOKA3aTEIIbHBIE,
CTEIICHHBIE, Jorapudmuyeckue,

TPUTOHOMETPUYECCKHIE YPAaBHCHHUS M HEPABEHCTBA, UX
CHUCTEMBI,

- yMeTh OIEPUPOBATH HOHSATHUSAMHE:
MHOI'OrpaHHUK, CCYCHHUC MHOI'OT'paHHHKA, Ky6,
napajuiesienures], Npu3Ma, nupamuaa, ¢Gurypa u
IIOBEPXHOCTh BpALIEHUs, LUIMHIADP, KOHYC, IIap,
chepa, cedeHus (GUTYpHI BpAIEHHS, IIOCKOCTb,
Kacaromasics cepsl, MIWIMHAPA, KOHYCa, IUIONIA/b
MOBEPXHOCTH  MHPAMUIBI,  [PU3MbI,  KOHYCA,
MWIKHIpa, Ioiomanbk chepsl, o00BeM  KyOa,
pPSMOYTOJBHOTO — Mapajiefenunea, MTHPAMUIB,
NpU3MBl, UMIHMHIpPA, KOHyca, IlIapa; YyMEHHUE
nU300pakaTh ~ MHOTOTPAaHHHKH H  TOBEPXHOCTH
BpalmCHus, HX CCUCHHUA OT PpPYKHU, C IMOMOLIBIO
YEPTEKHBIX HHCTPYMEHTOB U JIEKTPOHHBIX CPEJICTB;
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OpUEHTHUPYSACh Ha MOpPaJIbHOHPABCTBEHHBIE
HOPMBI U IEHHOCTH;

- OCO3HAaHHWE JIMYHOTO  BKJaJa B
MOCTPOCHHUE YCTOMYMBOIO OyAyILEero;

- OTBETCTBEHHOE OTHOLIEHHE K CBOHUM
poauTensM U (WIM) APYTMM Yi€HaM CEMbH,
CO3/IaHHI0 CEMbU HAa OCHOBE OCO3HAHHOI'O
IIPUHATUS LICHHOCTEW CEMEHUHON >XU3HU B
COOTBETCTBUM C TpaJULUSAMU HapOJOB
Poccuu;

OBnanenue YHUBEPCAIIbHBIMU
PETYJISITUBHBIMU I€HCTBUAMU:

a) cCaMOOPTaHMU3AIIUSA:

- CaMOCTOSTENIBHO OCYLIECTBIIATh
MO3HABATENbHYIO JI€ATEIbHOCTh, BBISBIISTDH
npoOjaemMbl, CTaBUThb U (OPMYIHPOBATH
COOCTBEHHBIE 33/J]ayul B 00pa30BaTEIbLHOU
NeSTEIbHOCTH U )KU3HEHHBIX CUTYaIUSX;

- CaMOCTOSITEJIbBHO COCTaBJATh IUIaH
peleHus MpodJIeMbl C yUeTOM MMEIOLINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH W
MPEANOYTEHU;

- JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

- cmocoOCTBOBAaTh (POPMUPOBAHUIO H
MIPOSIBJICHUIO IIUPOKOM 3PYJUIMH B Pa3HbIX
o0nacTAX 3HaHUM, MOCTOSHHO MOBBIIIATH
CBOM 00pa3zoBaTeNbHBIH M  KYJbTYpPHBIN
YPOBEHb;

- CaMOKOHTpOJIb!

yMETh pacrno3HaBaTh CUMMETPHUIO B IPOCTPAHCTBE;
YMETb pacro3HaBaTh IPaBUIIbHBIE MHOTOTPAHHUKH;

- yMeTb OIIepUpOBaThH MOHSTUSAMU:
IPSIMOYTOJIbHAsI CUCTEMA KOOPAMHAT, KOOPAWUHATHI
TOYKH, BEKTOp, KOOPJMHATHI BEKTOpa, CKAJIIPHOE
IIPOU3BENICHUE, YTOJ MEXIy BEKTOpaMH, CyMMa
BEKTOPOB, IIPOM3BEIECHUE BEKTOpa Ha YUCIIO;
HaxXoAWTh C TOMOUIbIO M3YYEHHBIX (OpMYyI
KOOpJMHATbHI CEpEANHbBI OTPE3KA, PACCTOSIHUE MEXKIY
JBYMsI TOUKaMU;

15




- HUCIOJIB30BaTh IpPHEMbl peQIIEKCUH
JUIs OLEHKH CHUTyallud, BbIOOpa BEpPHOIO
peuieHus;

- yMeTb OLICHUBATb pUCKU u
CBOEBPEMEHHO IPUHUMATh PELICHMS 10 HX
CHUKCHHUIO;

- OMOLIMOHAJIbHBII UHTEJJIEKT,
npeanonararomuil copMUpOBaHHOCTb:

- BHYTpEHHel MOTHBAIIUH,
BKJIIOUYAIOLIEN CTPEMJIEHUE K JOCTH)KEHHIO
e u ycHexy, ONTUMU3M,
MHUIMAaTUBHOCTb, YMEHHME JIEHCTBOBATb,

UCXOJISI U3 CBOMX BO3MOYKHOCTEH;

- 3MIIATUH, BKIIOYAIOIIENH CITIOCOOHOCTD
MOHMMAaTh  SMOIIMOHAJIFHOE  COCTOSIHHE
IpPYTHX, YUUTBIBATh ero npu
OCYIIECTBICHUH KOMMYHUKAIHIH,
CIIOCOOHOCTB K COYYBCTBHUIO "
COTEPEKUBAHUIO;

- COIMANBHBIX HaBBIKOB, BKITFOYAIOIINX
CIIOCOOHOCTh BBICTPaMBAaTh OTHOIICHUS C
JIPYTUMH JTIOJbMH, 3a00THTBCS, MPOSBIIATH
MHTEPEC U pa3pemaTh KOHQIHUKTHI,

OK.03 [IlnanupoBaTh U peanu30BbIBATH | B obnactu JTyXOBHO-HPABCTBEHHOT'O - yMETh ONepUpOBaThH MOHSATUSIMU:
coOCTBEHHOE npodeccroHanbHOE U | BOCIIUTAHMUSL: —  chopmupoBanHoe™ | panroHalIbHBIE, UppallMOHATbHbIC, TOKAa3aTeIbHBIE,
JMYHOCTHOE pa3BUTHE, | HDABCTBEHHOI'O  CO3HAHMS, OJTUYECKOIO | CTEIEHHBIE, JorapupmMuIEcKue,
MPEANPUHUMATENIBCKYI0 ~ JE€ATEIBHOCTh B | IIOBEJCHMUS; TPUTOHOMETPUYECKNE YPABHEHHSI U HEPABEHCTBA, UX
npodeccUOHaIBHON  cdepe, HCIOIb30BaTh - CHOCOOHOCTh OLIEHMBATh CUTYAIHIO U | CUCTEMBI;
3HaHHWA MO0 (UHAHCOBOM TIpPaMOTHOCTH B | MPUHUMATH OCO3HaHHbIE penieHus, - yMETh ONEepUpPOBATH MOHATUSIMH:
Pa3JIMYHBIX )KU3HEHHBIX CUTYAIUSIX MHOTOTPaHHHK, CEYCHHWE MHOTOTpaHHHMKA, KyO,
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OpPUEHTHUPYSCh Ha MOPaJIbHOHPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

- OCO3HaHME JIMYHOTO  BKJIaJa B
MOCTPOEHHUE YCTOMYMBOIO OYAYyILEro;

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM
poauTeNsM U (MJIN) IPYTHM 4YJ€HaM CEMbH,
CO3/IaHHUI0 CEMbU HAa OCHOBE OCO3HAHHOTO
IIPUHATUSA LIEHHOCTEH CEMEWHOU XU3HU B
COOTBETCTBUM C TpPAaJULUSMU HapOJOB
Poccuu;

OBnanenue YHUBEPCAIIbHBIMU
PETYJISTUBHBIMU AEUCTBUAMMU:

a) CaMOOPTaHMU3AITUSA:

- CaMOCTOSITEIBHO OCYLIECTBIISATh
MM03HABATENbHYIO JIE€ATEIbHOCTD, BBISBISATH
npobnemMbl, CTaBUTh U (HOPMYJIUPOBATH
coOCTBEHHBIE 3aJaul B 00pa3oBaTeNIbHOMI
NeSITeIbHOCTH U )KU3HEHHBIX CUTYaIUX;

- CaMOCTOSITEIbHO COCTaBJIATh IUIaH
peleHus NpoOIeMbl C YYETOM UMEIOIUXCs
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH M
MPEANOYTEHU;

- JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

- CmocoOCTBOBaTh (HOPMHUPOBAHHUIO H
MIPOSIBJIEHUIO LIUPOKOI 3pyAULIMU B Pa3HBIX
o01acTAX 3HAHUH, MOCTOSHHO TOBBILIATH
CBOl 0Opa3oBaTeNnbHBII U KYyJbTYpPHBII
YPOBEHb;

- CaMOKOHTpOJIb:

napajuieJienune]1, Npu3Ma, nupaMmunga, Qurypa u
MOBEPXHOCTh BpAIllEHUS, HUIUHAP, KOHYC, IIap,
chepa, cedueHus (UTYPHI BpallCHUS, IUIOCKOCTD,
Kacaromasics chepsl, IWIMHIPA, KOHYca, ITUIOHIAlb
MOBEPXHOCTH  MHPaMHJBI, TPHU3MBI, KOHYcCa,
HWIMHApA, Iulomans  cdepbl, o00beM  Kyoda,
MPSIMOYTOJIBHOTO  TTApaJUIeNICUIe1a, THPAMUIBI,
Opu3Mbl, IWIMHApPA, KOHyCa, IIapa; yMEHHE
U300pakaTh ~MHOTOTPAHHUKA ¥  IOBEPXHOCTH
BpalllCHUsl, UX CEYEHHS OT pPYyKH, C TOMOIIBIO
YEPTEKHBIX HHCTPYMEHTOB H 3JICKTPOHHBIX CPE/ICTB;
YMETh pacrlo3HaBaTh CUMMETPHIO B MPOCTPAHCTBE;
YMETh pacro3HaBaTh MPAaBUIbLHBIC MHOTOTPAHHHKHY;

- yMeTh OTIepUpPOBATH MOHATHIMH:
MPSIMOYTOJIBHAST CUCTEMa KOOPMHAT, KOOPJIWHATHI
TOYKH, BEKTOpP, KOOPJMWHATHI BEKTOpPA, CKAISIPHOE
MPOU3BEJICHNE, YroJl MEXIYy BEKTOpaMH, CyMMa
BEKTOPOB, TPOM3BEJCHHUE BEKTOpa HA YHCIIO;
HAaXOJWTh C TOMOINBIO H3yYEHHBIX  (HOPMYIT
KOOPJIMHATHI CEPEMHBI OTPE3Ka, PACCTOSHUE MEKTY
JIBYMSI TOUYKaAMU;
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- HCIIOJIb30BAaTh TPUEMBI peQIIeKCUH
JUI OLIEHKHM CHUTYyallMM, BbIOOpa BEpHOIO
penenus;

- YMETb OLICHUBATh pHUCKH u
CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX
CHUKECHHUIO;

- AMOIMOHAJIbHBIN UHTEJJIEKT,
npeanoiararomuil copMUpPOBaHHOCTb:
- BHYTpEHHEH MOTHBAIIUH,

BKJIIOUAIOLIEH CTPEMIIEHUE K JOCTHKEHHIO
Lenu u ycHexy, ONITUMH3M,
WHUIMAaTUBHOCTh, YMEHHE JIeHCTBOBATh,
HCXOJS U3 CBOMX BO3MOKHOCTEH;

- OMIIaTUH, BKIIOYAIONIEH CIIOCOOHOCTD
MOHUMAaTh  AMOILIMOHAIBHOE  COCTOSIHUE
IpyTuX, YUUTBIBATh ero npu
OCYIIECTBICHUU KOMMYHUKAITHIH,
CHOCOOHOCTh K COYYBCTBUIO u
COIEepEeKUBAHUIO;

- COLMAJIbHBIX HaBBIKOB, BKIIIOYAIOIIUX
CIIOCOOHOCTh BBICTpAaUBaTh OTHOIIEHUS C
JIPYTUMH JIHOABMH, 3a00TUTHCS, MPOSBIATH
MHTEPEC U pa3pemaTbh KOHJIUKTHI,

OK.04 DddexTuBHO B3aMMOIEHCTBOBATh U

pa60TaTB B KOJUICKTUBC U KOMaH/IC

- TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOATEIIBHOCTH U CAMOOIPEECIICHUIO;

- OBJAJCHHC HaBBEIKAMH y4eOHO-
HCCIIeI0BATEIBCKOM, MPOEKTHOM u
COLIMAJIbHOM AeSITEIbHOCTH;

OsrnanecHne YHHUBEPCATbHBIMU
KOMMYHUKATUBHBIMU JACHCTBUSMH:

- YMEThb OIEpUPOBATh MOHATHUAMU: CIIyYalHBII

ONMBIT W  CIOydyallHOe COOBITHE, BEPOSITHOCTh
CIIy4aiiHOTO coOBITHS; YMETh BBIYUCIISITH
BEPOSATHOCTh C HCHOJb30BAaHUEM TIpadUyecKux
METOJIOB; MPUMEHATh (OPMYNBI CIOXKEHHS U

YMHOXEHHUSI BEPOSTHOCTEH, KOMOMHATOPHBIC (haKThI
U GopMysbl TpPU  peIICHUH 3a/a4; OICHHMBATh
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C) COBMECTHasI JeSATEeIbHOCTD:

- IIOHUMAaTh u HCII0JIb30BATh
[IPEUMYIIECTBA KOMaHIHOU u
WH/IMBUYaIbHOM palboThI,

- IpPUHUMATh e COBMECTHOM
JIESATEIBHOCTH, OpraHU30BbIBATH u
KOOpJAMHUPOBaTh  JCHCTBUS 1O €€

JOCTHKEHHUIO: COCTaBJISTh IUIAH ACHUCTBUH,

- pacnpenensiTh poju ¢ y4eTOM MHEHHI
YYaCTHHUKOB o0cyXIaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

- KOOPJAWHHUPOBATH U BBIOIHITH padOTy
B YCJOBHUAX PEAJTbHOTO, BUPTYaJIbHOIO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

- OCYIIECTBISATH MMO3UTHUBHOE
CTPATErn4ecKoe IOBEICHUE B Pa3JIMYHBIX

CUTyallusiX, TPOSIBISATE TBOPYECTBO U
BOOOpakeHHEe,  OBITh  WHHUIUATHBHBIM.
OBnanenune YHUBEPCAIbHBIMU

PETYJISITUBHBIMU IE€HCTBUSAMH:

T') IpUHATHE ce0s U IPYTHX JIIOJICH:

- NpUHUMAaTh MOTHMBBI M apryMEHTHI
JIpYTUxX JIOJAEH IIpU aHAIN3E PE3yJIbTaTOB
JIeSTEIILHOCTH;

- TNpU3HaBaTb CBOE IMIpaBO U IPaBo
JpyTUX JIOAEH Ha OIMOKH;

- pa3BUBaThb CIIOCOOHOCTh IOHUMATh
MUD € MO3ULUH IPYTOro YEJIOBEKa;

BEPOSTHOCTH pEaJbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4yallHbIMU BEJIMYUHAMHU; YMEHHUE IIPUBOAMTH
IIpUMEpHl TMPOSBIICHUS 3aKOHA OOJBIIUX YHCEN B
HPUPOHBIX U OOIECTBEHHBIX SIBICHUSX;

- YMeTh CBOOOJHO ONEpPUPOBATh IOHATHUAMU:

CTENEHb €  LelbIM  II0Ka3aTeleM,  KOpPEHb
HaTypaJIbHOM CTEIIEHU, CTENIEHb C
- pAalMOHAIBHBIM  IIOKa3aTelleM, CTEIEHb C

JNEHUCTBUTEILHBIM  (BEIIECTBEHHBIM) IIOKa3aTeseM,
jgorapuM UHUCIA, CHUHYC, KOCHHYC W TaHICHC
MIPOM3BOJILHOTO YHCIIA;

- yMeTb CBOOOJHO OIEPUPOBATH MOHATHIMM:
rpaduk QyHKIMH, 0OpaTHAsT PYHKITHS, KOMITO3HUIIHS
byHKUMHA, nuHeWHas (QyHKUMA, KBaJpaTHYHAs
¢byHKIMs,  CcTeneHHas  (QyHKUMS € LedbIM
nokaszarejeM, TpPUTOHOMETpUYeckue  (yHKIIMH,
oOpaTHBIE TPUTOHOMETPUYECKAE  (YHKIIHH,
noKa3aTesbHas U JorapupmMuyecKas
GyHKIMH; yMETh CTPOUTH Trpaduku (YHKIUH,
BBITIOJIHSTH MPe0Opa3oBaHus rpaguKoB (DyHKITHI;

- YMETh HCIOJIb30BaTh TpapuKu (QYHKIHMNA IS
U3y4YEeHUs! POLIECCOB U 3aBUCUMOCTEN MPU PELIeHUN
3a7a4 U3 JPyTUX YYeOHBIX MPEIMETOB U U3 pEaIbHOU
KU3HM; BBIPAXKATh (OPMYJIaMU 3aBUCUMOCTH MEXKIY
BEIIMYMHAMU;

- CcBOOOJHO ONEPHPOBATH MOHATUAMU: YETHOCTD
byHKIMH, NEePUOTUIHOCTD byHKIHH,
OrPaHUYEHHOCTh byHKIMY, MOHOTOHHOCTb
byHKIMH, SKCTpeMyM (yHKIMH, HauOoibliee |
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HauMeHbIlIee 3HAYeHMsI (PYHKUIUU Ha TPOMEXKYTKE;
yMETb MPOBOAMTH UCCIIET0BaHUE (DYHKIIUHU;

- YMEeThb HCIIOJIb30BaTh CBOMCTBA M Tpaduku
GyHKUMH U pelieHus ypaBHEHUH, HEPaBEHCTB U
3ajady ¢ [apaMmeTrpamu; — u300paxkarb ~ Ha
KOOpJMHATHOM IIJIOCKOCTM MHOXKECTBA PELICHUN
YpaBHEHU, HEPABEHCTB U UX CUCTEM;

OK.05  OcymecTBisiTh  YCTHYWO U
MMMCEMEHHYIO KOMMYHHKAIHIO Ha
roCyJapCTBEHHOM SI3BIKE Poccuiickoit
Qenepani ¢ yu4eToM  OCOOCHHOCTEH

CONHAJIBHOTO U KYJIBTYPHOTO KOHTCKCTa

B o0nactu acTeTryecKoro BOCIUTAHUS:

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

- CHOCOOHOCTh BOCIIPUHUMATH
pa3NuYHbIe BHIbBI UCKYCCTBA, TPATULMU U
TBOPYECTBO CBOEr0 U JAPYIUX HApOJIOB,
OLyIIaTh 3MOIMOHAJIBFHOE BO3/eHcTBUE
HCKYCCTBA;

- yOeXXIEHHOCTh B 3HAUUMOCTU JUIA
JIMYHOCTHU U O6HI€CTBa OTE€YECTBEHHOI'O H

MHUPOBOT'O HCKYCCTBA, THUYECKUX
KyJbTYpHBIX TPAaJWLIMA W  HApOJIHOIO
TBOPYECTBA;

- TOTOBHOCTb K CaMOBBIPDAXKCHHIO B
pasHBIX BHJAX HCKYCCTBa, CTPEMJICHUE
NPOSIBIISITH KAYE€CTBA TBOPYECKOM JTMYHOCTH;
Osnanenue YHHUBEPCAIbHBIMH
KOMMYHUKAaTHBHBIMH JICHCTBUSIMU:

a) oO1eHue:

- OCYIIECTBISATh KOMMYHHKAIIMH BO
BceX cdepax KHU3HH,

- YMETb OIIEpUpPOBaTh IOHATUSAMU:
apudmernyeckoe, MeaAMaHa,
HauMEHbIIEE  3HAUYEHUS,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOrO Habopa;
yMEHHE U3BJIEKATb, HMHTEPIPETUPOBATH
nH(poOpMalnio, TMPEeACTaBIEHHYI0 B TaOiMIaX, Ha
auarpammax, rpadukax, OTpakalollylo CBOWCTBa
PCAIbHBIX IIPOLECCOB H SIBJIeHI/Ifl; MMpeaACTaBIATH
MHPOPMALIMIO C TOMOUIbIO TAaOMUIl W JAHArpamm;
uccijaeaoBaTb CTaTUCTUHYCCKUE JaHHBIC, B TOM YMCJIIC
C TNpUMEHEHHEeM rpauyecKux METOJIOB U
AJIEKTPOHHBIX CPE/ICTB;

- YMEThb ONEpUpOBaTh TOHATUSMHU: TOYKa,
npsiMasi, IUIOCKOCTh, IPOCTPAHCTBO, JBYTPaHHBIN
yTOJI, CKpELIUBAIOLIMECS IIPSAMBIE, TApaIEIbHOCTD U
NEPIEHANKYISIPHOCTh MPSAMBIX M INIOCKOCTEH, yroi
MEXKIy MpsAMBIMM, YIOJl MEXAYy MHpAMOH H
IUIOCKOCTBIO,  Yrold  MEXIy  IUIOCKOCTSMH,
paccTosiHuE OT TOYKHM 1O IIJIOCKOCTH, PAcCTOSHUE
MEX]y IPSMBIMHU, PACCTOSHUE MEXKTy TUNIOCKOCTSIMH;

- YMCTb HUCIOJIB30BaATh IMpU PCHICHUMU 3alad
u3ydyeHHble (AaKTbl M TEOpeMbl IUIAHUMETPHH;

cpenHee
HaumOosblIee U
pasMax, Jucmepcus,
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- pacro3HaBaTh HeBepOaJbHbIE | YMEHHUE OLICHUBATh pasmepsl 00BEKTOB
cpeAcTBa OOLIEHMSA, MOHMMATh 3HAYEHHUE | OKPY’KAIOLIETO0 MUPA;
COLIMATIbHBIX 3HAKOB, pacrno3HaBaTh
NPENOCHIIKM KOH(MIMKTHBIX CHUTyalluid |
CMSIT4aTh KOH(JIUKTBHI;
- Pa3sBEepHYTO M JIOTUYHO H3JIararhb
CBOI0O TOYKY 3pEHHUS C HCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

OK.06 [IposiBnsATh IPaKJaHCKO- - OCO3HaHue o0y4armumMucs - yMeTh ONEpHUPOBATH MOHATUSMH:
NATPUOTHYECKYO MO3UIIHIO, IEMOHCTPUPOBATH | POCCUICKON IpayKJaHCKOM MIEHTUYHOCTH; | MPSAMOYIOjbHAasl CHUCTEMA KOOPAMHAT, KOOPAUHATHI
OCO3HaHHOE IIOBEJICHUE Ha OCHOBE - IIeJICHAINpaBIEHHOE pa3BUTHE | TOUYKH, BEKTOP, KOOPAMHATHI BEKTOpa, CKAJIAPHOE
TpaZULIHOHHBIX 00I11eYeIOBeYECKUX | BHYTPEHHEH MO3UIMU JIMYHOCTH Ha OCHOBE | MPOU3BEJCHHUE, YTojl MEXIy BEKTOpaMH, CyMMa
IEHHOCTEeH, B TOM 4YHCI€ C YYETOM | AYXOBHO-HPaBCTBEHHBIX LEHHOCTEN | BEKTOPOB, IMPOW3BEACHUE BEKTOpa Ha YHUCIO;
rapMOHM3ALUN MEXHaIMOHAIbHBIX U | HapoJOB Poccuiickoit @denepanuy, | HAXOAUTh € TOMOIIBIO  U3YyYEHHBIX  (hopmyn
MEXPEJIUTHO3HbIX OTHOIICHUH, NPUMEHATH | UCTOPHUECKHUX u HAI[MOHAJIbHO- | KOOPAMHATHI CEPEIUHBI OTPE3Ka, PACCTOSHUE MEXTY
CTaHJApThl aHTUKOPPYNLIMOHHOTO MOBEJICHHUsST | KyJIbTYPHBIX Tpaauuui, (opMupoBaHHE | IBYyMs TOUKAMU;

CUCTEMBI 3HAYUMBIX LIEHHOCTHO- - yMeTb BBIOMpPATh MOAXOASIINN H3YYEHHBIN
CMBICIIOBBIX ~YCTaHOBOK, METOJ JUIsl pELIeHus 3aJadyd, paclo3HaBaTh
AHTUKOPPYINLUOHHOTO MHUPOBO33pEHUs | MaTeMaTtndyeckue (GakThl 1 MAaTEMAaTUYECKUE MOJIEIH
IIPaBOCO3HAHUS, 9KOJIOTMYECKOMN B TPUPOAHBIX M OOILIECTBEHHBIX SBICHUSIX, B

KyJbTYpbl, CIIOCOOHOCTH CTaBUTh LIETH U
CTPOUTD KU3HEHHBIE IIJIaHBI;

B yacTu rpakaaHCKOro BOCIIUTaHMS:

- OCO3HAaHUE CBOMX KOHCTUTYLMOHHBIX
npaB U 00s3aHHOCTEH, yBaXKEHUE 3aKOHA U

MIPaBOIIOPSIKA;
- TPUHSTHE TPaJIULIMOHHBIX
HaAITMOHAJILHBIX, 00111e4€eII0BEUECKHUX
T'YMaHUCTUYECKHUX u

- JCMOKPATUYCCKUX HCHHOCTGP'I;

HCKYCCTBE;

- yMEHHue MPUBOAUTH MIPUMEPBI
MAaTEMaTUYECKUX OTKPBITUH POCCUHUCKON M MUPOBOM
MaTEMaTUYECKON HAyKH.

- YMETh ONEpPUPOBATHh MOHATHUAMU: CIy4YalHBIN

ONMBIT ¥  CIy4ailHOE COOBITHE, BEPOSTHOCTH
CIIy4aifHOTO COOBITHS; yMeTh BBIUUCIISATH
BEPOSITHOCTh C HCIOJB30BAaHUEM TpauuecKux
METOJIOB; TPUMEHATH (OPMYJbl CIOXKEHUS U

YMHOXKEHHUSI BEPOSTHOCTEH, KOMOMHATOPHBIE (PAKTHI
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- TOTOBHOCTh MIPOTUBOCTOATH
UACOJIOTMM HSKCTPEMM3Ma, HALMOHAIU3MA,
KceHogoOuu, JUCKPUMHHALIUN o
COLIMAJIbHBIM,  PEJIMTMO3HBIM, PacoOBBIM,
HAI[MOHAJIbHBIM IPU3HAKAM;

- TOTOBHOCTb  BECTH  COBMECTHYIO
JeSITEIbHOCTh B MHTEpecax Ipa)JIaHCKOIro
o0111ecTBa, y4acTBOBaTh B CAMOYIIPABICHUH
B 00meo0Opa3oBaTelIbHON OpraHu3alnuu
U JIETCKO-IOHOILIECKUX OPTaHN3aLMAX;

- yMeHHe B3aMMO/ICHCTBOBATD C
COIMAIbHBIMU WHCTUTYyTaMU
COOTBETCTBUM C WX (QYHKIHSIMH H
Ha3HAYCHHEM;

- TOTOBHOCTh K TyMaHUTapHOW U
BOJIOHTEPCKOM AESATEIBbHOCTH;
[TaTproTHYECKOTO BOCIIUTAHHUS:

- c(opMuUpOBaHHOCTH pPOCCHUICKON
IpaXKAaHCKOW UJIEHTUYHOCTH, MTATPUOTU3MA,
YBaXEHHUS K CBOEMY Hapoay, 4yBCTBa
OTBETCTBEHHOCTHU nepexn Ponunoii,
TOpJIOCTH 3a CBOM Kpai, cBoro Poauny, cBoit
A3BIK U KyJIbTYpY,  IPOILIOE U
HACTOsIIIe€ I[IEHHOCTHOE OTHOILIEHHUE K
rocyAapCTBEHHBIM CUMBOJIaM,
HUCTOPUYECKOMY U MPUPOJHOMY HACIEAMIO,
naMsITHUKaM, TpaaulusM HaponoB Poccuu,
JOCTH>KEeHUsIM Poccun B Hayke, HCKYCCTBE,
CIOpTE, TEXHOJIOTHUSIX U TPYAE;

w

u GopMylbl TpU pEUIeHUM 3a/ay; OLEHUBATh
BEPOSATHOCTH peajibHbIX COOBITUH; 3HAKOMCTBO CO
CIIy4yallHbIMU BEJIMYMHAMH; YMEHHE IPHUBOJUTH
IpUMEpPHI MPOSBJICHUS 3aKOHA OOJBIIUX YHUCEN B
MIPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSIX;
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- uaenHas yoeKJIeHHOCTh, TOTOBHOCTH K
CIIY’KEHUIO u 3aIIHATE OreuecTna,
OTBETCTBEHHOCTb 32 €r0 Cy/1b0Y; OCBOCHHBIC
00y4YarOIUMHUCS MEKIPEIMETHBIC TOHSATHUS

U yHHMBepcajbHble YydeOHble JEHCTBUS
(perynisiTUBHBIE, [1I03HABATEIIbHBIE,
KOMMYHHUKaTHBHbIE);

- CIOCOOHOCTh MX HCHOJb30BAHUS B
IIO3HABATEJIBHOW M COLIMAIIBHOM IPAKTHKE,
TOTOBHOCTH K CaMOCTOSTEIIbHOMY
IUIAHUPOBAHMIO U OCYILIECTBICHHUIO yUEOHOM
JeSITeIbHOCTH, ~ OpPraHu3ald  y4yeOHOro
COTpyAHMYECTBA €  IEJarOTMYECKUMH
paOOTHUKAMHU M CBEPCTHUKAMH, K YYACTHIO
B ITOCTPOECHHUH VHJVBHTy AIbHOU
00pa30BaTeNIbHON TPAEKTOPHH;

- OBJIAJICHUE HaBbIKaMU y4eOHO-
HCCIIeI0BATEIbCKOM, MPOEKTHOM H
COIMATLHOM JeSITEIHbHOCTH,

OK.07 CopeiicTBOBaThH COXpaHEHUIO - HE MPUHUMATh JefCTBHS, - yMeTh ONEpUPOBATh TMOHATUAMU: (QYHKIHS,
OKPY’)KaIOIIEH Ccpefpl, pecypcocOepexeHunto, | MPUHOCSIINE BPEI OKPYKAIOIICH cpefie; HeTpephIBHAS byHKIHS, MIPOU3BOHAS,
MPUMEHSTh 3HaHUS 00 W3MEHEHHH KIMMaTa, - yMeThb MIPOTHO3MPOBATH | IepBooOpa3Has, OIpeNeleHHBIA HHTErpal; YMeTh
MPUHIUIIEI  OCpPEXNIIMBOTO  MPOMU3BOJICTBA, | HEOIATOMPHUSATHBIC 9KOJIOTUYECKHE | HAXOJUTh TMPOU3BOJHBIC AJIEMEHTAPHBIX (YHKIIHH,
3¢ (}eKTUBHO JEHCTBOBATH B YPE3BBIYAWHBIX | MOCIEACTBHS MpEeANPUHUMAEMBIX | UCTIOJIb3Ys CIIPAaBOUYHBIE MaTE€pUalbl; UCCIEA0BATh B
CUTyaIUsAX JIEHCTBHM, MPEJOTBPAIATh UX; MPOCTEUIUX CiTydasx (PYyHKIUA HA MOHOTOHHOCTD,

-  pacUIMpUTh  OMBIT  JEATEIBHOCTH | HAXOJUTh HAMOOJBIINE W HAUMEHBIIHE 3HAYCHUS
9KOJIOTUYECKON HaIPaBJIEHHOCTH; GyHKOMA; CTpOUTh TpaduKW MHOTOWIEHOB C
- pa3pabaTbIBaTh IJIaH  pEIICHUs | UCIIOJIb30BAaHMEM  amnmapara  MaTeMaTUYecKOro

poOJIEMbl C YYETOM aHajlu3a MUMEIOIIUXCS

aHallM3a; MPUMEHATh MPOU3BOAHYIO MPHU PEIICHUU
3aJad  HAa  JBWOKCHHE,  pemaTh  MPAKTHKO-
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MaTCpHralIbHBIX u HEMATCpHAJIbHBIX
pecypcoB;
- OCYILIECTBJIATh  IIEJICHANPABICHHBIN

IIOUCK TEPEeHOCa CPeJCTB M CIOCOOOB
JeHCTBUSI B IPO(ECCHOHATILHYIO CPENY;

- yYMeTh  TIEPEHOCUTh  3HAHHUS B
MI03HABATEJBHYIO M MPAKTHUECKYIO 00JIACTH
JKU3HEEATEIILHOCTH,

- mpemararhb HOBBIE IIPOEKTBHI,
OLICHUBAaTh HJEU C [O3ULIUU HOBU3HBI,
OPUTMHAJIBHOCTH, IIPaKTUYECKON
3HAYMMOCTH;

- JaBaTh OIIEHKY HOBBIM CHTYaIlUsIM,
BHOCUTh KOPPEKTHBBI B JE€ATEIbHOCTD,
OIICHUBAaTh  COOTBETCTBHE  PE3yJIHTATOB
LIEIISIM;

3amayd  Ha HauOOJbIINE |
Ha HaXOXIEHUE IyTH,

OpPUEHTUPOBAHHBIE
HAUMEHBIINE 3HAYCHUS,
CKOPOCTH U YCKOPEHUS;

- YMETh ONEpUPOBATh MOHATUSIMU: ABUKEHUE B
MIPOCTPAHCTBE, MOJO00HBIE (GUTYPHI B MMPOCTPAHCTBE;
MCII0JIb30BaTh OTHOILIEHHE TUIONIa/1e MOBEPXHOCTEMN
1 00BEMOB MOI00HBIX (PUTYp IIPU PEILICHUH 3a/ay;

- YMETbh BBIYUCIATh T€OMETPUUYECKUE BEIIUUYUHBI
(mmuua,  yros, IIomaab, OOBEM,  TUIOMIA/b
MOBEPXHOCTH), UCTOIb3Ysl HM3Y4YeHHbIE (HOPMYIBI U
METO/bI;
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1.4. KoanuyecTBO 4acOB HAa OCBOCHHE MPOrPaMMbl YUeOHOM TN CHUIIINHBI

O06bem 00pa3oBaTeNbHOM MPOrpaMMbI_269 4acoB, B TOM YHUCIIE:

- yueOHbIX 3aHATUA 251 4YacoB, B TOM 4YHUCJIE Ha MPAKTHUYECKHUE

(JtabopaTopHbI€) 3aHATHS 76 4ACOB;
- MPOMEXYTOYHYIO arTecTanuio 18 yacos.

2. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JUCIHUILJINHBI

2.1. O0beM AUCHMILIMHBI U BUAbI Y4e0OHOH padoThI

Buabl yueOHOM padoThI Oo6bem B
yacax
O0beM 00pa3oBaTeJIbHON MPOrPAMMBI U CHMILIMHBI 269
B T.4.:
OcHOBHOe€ coJep:kaHue 211
B T.4.:
TEOPETUYECKOe 00yUCHHE 175
npakTHiecKue (1a0opaTopHbIC) 3aHATHS 36
IIpodeccuoHAIBbHO-OPHEHTHPOBAHHOE COACPKAHUE 40
B T.4.:
TEOPETHUUECKOE 00yUeHUe -
MIPAKTUYECKNE 3aAHATUSA 40
nabopaTOpHBIE 3aHATUS -
Koncyabranus 8
IIpoMexyTOUHAs aTTECTALMSA: DK3aMEH 10
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2.2. TemaTuyeCcKHi IUIAH U COACPKAHUE TUCHUTIIUHBI

Koabl koMneTeHIuUi,

Homep | Conepxxanne yueGHOro Marepuasia (0CHOBHOE M MPO¢ecCHOHATBHO-
HaumenoBaHue pa3jie/ioB U Oo6bem ¢popmupoBanmnio
Y4eOHOro OPHEHTHPOBAHHOE), TA00PATOPHbIE U MPAKTUYECKUE 3AHATHS,
TeM . YacoB | KOTOPBIX CIOCOOCTBYET
3aHATHS NPUKJIATHON MOAYJb (IPH HAJTMYMHI)
3JIeMEeHT NPOrPaMMBbl
1 2 3 4 5
OcHoBHOe coJepkaHue
Cemectp Nel 94
Pa3jen 1. IloBTOpeHHe Kypca MATEMATHKH OCHOBHOI IIKOJIbI
Tema 1.1. Copepxanue yueOHOro MaTepuasa
Ilens m 3amaum MaTeMaTHKH .
ba3oBble 3HAHHUS ¥ YMEHHS 10 MaTeMaTHKe B MPO(EeCCHOHATHLHOW U B
pu OCBOCHUH 1. . 2
MOBCEIHEBHOM J1€ATEIHHOCTH.
CIIEIIMATLHOCTH
Tema 1.2. Copepxanue yueOHOT0O MaTepualia
Uucna ©  BBIYUCIICHHS. HevictBust HaJ TIOJOXHUTEIBHBIMA ¢ OTPHUIATEIBHBIMH  YHCJIAMH,
Bripaxkenus " 2. OOBIKHOBEHHBIMU U JCCSITHYHBIMHU JPOOSMU. J[eHCTBUS CO CTETECHSAMH, 2
npeoOpa3oBaHMs (GhOpPMYJITBI COKPAIIEHHOTO YMHOXKEHHS. OK.01, OK.02, OK.03,
IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COJEPKAHUE OK.04, OK.05, OK.06,
Tema 1.3 3 IIpakTuueckoe 3ansitue Nel. Bunbl miockux Guryp u Ux IUIOMIAb. ) OK.07,
- ) [IpakTHKO-OpUEHTUPOBAHHBIE 33/1a4H B KypCe FT€OMETPHUH Ha INIOCKOCTH.
['eomeTpus Ha MIOCKOCTH
4 IIpakTuueckoe 3ansitue Nel. Bunbl miockux Guryp u Ux IUIOMIAb. )
) [TpakTHKO-OpUEHTHPOBAHHBIE 3314 B KYpCE FT€OMETPUH Ha IJIOCKOCTH.
Copepxanue yueOHOro MaTepuasa
Tema 1.4 5 IIpakTuueckoe 3ansitue Ne2. [IpocThie IPOIIEHTHI, pa3HbIE CIIOCOOBI MX )
U ) BbIYKCIIeHHsI. CII0KHBIE MPOILEHTHI.
[IporieHTHBIC BEIUNCICHUS
6 IIpakTHyeckoe 3ansitue Ne2. [IpocTbie MPOLIEHTHI, pa3HbIE CIIOCOOBI UX )

BeIunciieHust. CIIoKHEIE IMPOLICHTHI.

Tema 1.5.

Copneprkanuie yueOHOTO MaTepuaa
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VYpaBHEHMS U HEPABEHCTBA

IIpakTuueckoe 3ansaTue Ne3d. JluHeliHple, KBaApaTHBIE, IPOOHO-
JIMHEWHBIE YPABHEHHUsI U HEPABEHCTBA.

IIpakTuueckoe 3ansaTue Ne3. JluHeliHble, KBaApaTHBIE, IPOOHO-
JIMHEWHBIE YPABHEHHUsI U HEPABEHCTBA.

Tema 1.6.
Cucrempl  ypaBHEHMH WU
HEPaBEHCTB

Coneprkanne yueOHOro MaTepuasa

CriocoObI pemieHus: CUCTEM JTMHEWHBIX ypaBHeHUH. [loHATHA: MaTpuia
2x2 m 3x3, onpexaenutens Matpuipl. Merong Iaycca. Cucrembl
HEJMHEHHBIX ypaBHeHU. CUCTEMbl HEPABEHCTB.

CniocoOsbI pernieHusl CUCTEM JTUHEHHBIX ypaBHeHUH. [loHsATHsA: MaTpuia

10. 2x2 u 3x3, ompegenurens warpuiibl. Meton ITaycca. Cucremsl
HEJIMHEWHBIX ypaBHEHUN. CUCTEMBl HEPABEHCTB.
Tema 1.7 Coneprkanue yueOHOro MaTepuasa
B . 11 KontposabHass pa6ora Nel. Beruucnenus u  mnpeoOpa3oBaHUSL.
XOJTHOM KOHTPOJIb :

YpaBHeHHUs M HEpaBeHCTBA. ['eoMeTpus Ha MIIOCKOCTH.

Paznen 2. [IpsiMble U JIOCKOCTH B MPOCTPAHCTBE

Conepxanue yueOHOrO MaTepuaia

Tema 2.1.
[Ipenmer crepeomerpuu. OCHOBHBIE TOHATUSA (TOYKa, MpsMas,
OcHOBHBIE MOHATUS
CTeDEOMETDHI IUIOCKOCTh, MPOCTPAHCTBO). (OCHOBHBIE AKCHOMBI CTEPEOMETPHH.
P pHH. 12. | Ilepecekaromuecsi, MapajuieNbHbIE M CKPELIMBAIOLIUECS IPSMBIE.
Pacnionoxenne mpsAMBIX H .
. [IpusHak ¥ cBOHCTBAa CKpelIUBalOIUXCs MpsMbIX. OCHOBHBIE
IJIOCKOCTEHN
IPOCTPAHCTBEHHBIE (PUTYPBI.
Copneprxanue yueOHOro MaTepuaa
Tema 2.2. [TapannenpHass mnpsMas U miockocTh. Omnpenenenue. [lpusHak.
[TapannenbHOCTE  MPSMBIX, Cpoiicta. [lapamnensHble miaockocTd. Ormpenenenue. Ilpusnak.
IPSIMOM " IIJIOCKOCTH, 13. | CpoiictBa. Terpasgp u ero osnemeHTsl. Ilapamienenunen u ero
IUIOCKOCTEH sneMeHTbl. CBOWCTBAa MNPOTUBONOJIOKHBIX TpaHed U JuaroHaiei
napaienenunena. [loctpoenne ceueHun.
Copneprxanue yueOHOro MaTepuaa
Tema 2.3. 14 [lepnenaukynspHbIe IpsSIMBIE. [TapannenbHele npsMBle,

NEPIEHANKYJSIPHBIE K IUIOCKOCTH. IIpu3HaK mnepneHauKyIsipHOCTH

OK.01, OK.03, OK.04,
OK.07,
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[lepneHquKyIIpHOCTD
IIPSIMBIX, IpsIMON "
IIOCKOCTH, TNIOCKOCTEH

IPSIMOi u IJIOCKOCTH. [Iepnenqukymnsp u HAaKJIOHHAs.
[lepnengukynspHele  miuockoctu. llpusHak nepneHIUKYISpHOCTH
IJIOCKOCTEM. PaccTosiHME B TPOCTPaHCTBE.

Tema 2.4.

ConeprkaHue ydeOHOro MaTepuasa

Teopema 0 Tpex 15 Teopema 0 Tpex mNepHeHAUKyIsApax. YIroidl MexXAy MpsSIMOd U
NIEPIEHIUKYJIApax " | INIOCKOCTBIO. YTOJI MEXY INIOCKOCTSAMH.
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJIEPKAHUE
IIpakTH4eckoe 3ansiTHe  Ned. AKCcHOMBI CTEPEOMETPUHU.
Tema 2.5 16 [lepneHIUKYISIPHOCTh HPSIMOW M IIOCKOCTH, IapaJlJICIbHOCTh [JBYX
Hapann.ej'inHe " | OpsAAMBIX, NEPHEHAMKYJSAPHBIX  IUIOCKOCTH, IIEPIEHIUKYJISAPHOCTD
HepIreHInK J'ISI’HI)IG MIOCKOCTCH.
P YIVIPHPIC, IIpakTH4eckoe 3ansiTHe  Ned. AKCHOMBI CTEpEOMETPUH.
CKpEIIMBAOIINE MIPSIMbIE .
17 [lepnieHAUKYISIPHOCTh HPSIMOW M IIJIOCKOCTH, IMApaJlJIENbHOCTh JBYX
" | OpsIMBIX,  MEPHEHAUKYJSPHBIX  IJIOCKOCTH, HEPIEHIUKYJISIPHOCTh
IIJIOCKOCTE.
Tera 2.6 Copepxanue yueOHOro Matepualia
" KonTpoabnasi pabora Ne2. PacnonoxeHue NpsMbIX U IUIOCKOCTEH B
Pemienne 3amau. Ilpsmbie u
18. | npoctpancTBe. IlepneHAMKYISAPHOCTh W MAPaIIEIbHOCTh MPAMBIX U

IUIOCKOCTH B IIPOCTPAHCTBE

IUIOCKOCTEIA. CKpCH_II/IBaIOH_[I/IeC}I IIpsAMBIC.

Pasznen 3. KoopauHaThl H BEKTOPbI

Tema 3.1.
JlekapToBbl KOOpAWHATHI B
npoctpaHcTee.  PaccrosHue

CojeprkaHue ydeOHOro MaTepuasa

JexapTroBel KoopauHaTBl B mpocTpaHcTBe. Ilpocreimme 3amaun B

MEXIy JByMs  TOYKaMH. 19. | koopauHaTtax. PaccrosHue MeXAay MABYMsS TOYKaMH, KOOPAMHATHI
Koopaunatst CEpEIUHEL CEpEUHEL OTpe3Ka.
oTpe3Ka
Tena 3.2 Coneprkanue yueOHOro MaTepuasa
s Bekropel B mpocTtpaHcTtBe. Cl0K€HHE M BBIYUTAHME BEKTOPOB.
Bektopel B mpocTpaHCTBE.
20. | YMHOxeHHe BekTopa Ha uucio. Komruianapasie BeKTOpbl. CkanspHoOe

Yrom Mexny BEKTOpPaMH.

IMPOU3BCACHUC BCKTOPOB. Paznoxenue BCKTOpa 110 TpEM

OK.02, OK.03, OK.04,
OK.07,

28




Ckamnsipaoe
BEKTOPOB

MIPOU3BEICHUE

HEKOMIUTAaHApHbIM  BeKTOopaM. KoopauHatel BeKTOpa, CKalspHOE
IIPOM3BEJIEHUE BEKTOPOB B KOOPAMHATAX, YIOJ MEXYy BEKTOPAMH, yTOJI
MEXIY IPSAMOM U IVIOCKOCTBIO, YIOJl MEXY IUIOCKOCTSMH. Y paBHEHUE
IJI0CKOCTH. ['eoMeTpruecKnii CMBICI ONIPEAETUTENS 2X2.

21.

Bektopsl B mnpoctpancTtBe. ClloK€HME U BBIYMTAHHE BEKTOPOB.
YMHOXeHHEe BekTopa Ha 4uciio. KommuiaHapHble BEeKTOpbl. CKalsipHOE
IIPOM3BENECHUE  BEKTOpPOB.  Pasnoxkenwe  BekTopa IO  TpeM
HEKOMIUIaHapHBIM  BeKkTopaM. KoopauHaTel BEKTOpa, CKalsIpHOE
MMPOU3BCACHUC BCKTOPOB B KOOPAHWHATAX, YT'OJ MCXKIY BEKTOpaMHu, yroJi
MEXIY IPAMOM U IUIOCKOCTBIO, YIOJl MEXKIY IUIOCKOCTSMHU. Y paBHEHUE
IJIOCKOCTH. ['€OMETpUYECKHl CMBICIT ONPEAEIUTENS 2X2.

Tema 3.3.
[IpakTuko-

OPUEHTHUPOBAHHBIE 3a/1a4H HA
KOOPJAMHATHOW INTOCKOCTH

IIpodeccnoHATILHO-OPUEHTHPOBAHHOE COJIEPsKAHNE

22.

IMpakTnueckoe 3ansaTue NeS. KoopauHatHas 1miaocKocThb. Beruucinenue
pAacCTOSHUN U IUIOIAJEN Ha INIOCKOCTU. KOJIM4YEeCTBEHHBIE pacyYeThl.

23.

IpakTnueckoe 3ansaTue NeS. KoopauHatHas miockocTb. Beruucinenue
pAacCTOSHUN U IUIOMAJEH Ha INIOCKOCTU. KOJIMYeCTBEHHBIE paCyYEThl.

Tema 3.4.

Pemenue 3agau. Koopaunatel

H BCKTOPLI

Copepxanue yueOHOro MaTeprasia

24.

Kountpoabnas padora Ne3. JlekapToBbl KOOPAUHATHI B TPOCTPAHCTBE.
Bektopsl B mpoctpaHcTBe. CIlIOKEHHWE W BBIYUTAHUE BEKTOPOB.
YMHOXkeHue BeKkTopa Ha uyucio. Komruianapueie BeKTOpbl. CkaasipHOE
NIPOU3BEJCHNE  BEKTOpPOB.  Pa3noxeHue  BekTopa 1O  TpeM
HEKOMIUTaHApHBIM BekTopaM. [IpocTteimme 3amadyu B KOOpAUHATaX.
KoopauHatel BekTOpa, pacCTOSHME MEXKIAY TOYKaMHu, KOOPAMHATHI
CepeVHBI OTPE3Ka, CKaJISIPHOE ITPOU3BEICHUE BEKTOPOB B KOOPAMHATAX,
Yroj MEXIy BEKTOpaMH, Yrojl MEXAy MpsAMON M IJIOCKOCTBIO, YroJ
MEXKIY INIOCKOCTSIMHU.

Pa3nesa 4. OcHoBbl Tpuronomerpun. Tpuronomerpuyeckue pyHkuuu

OK.01, OK.02, OK.03,

Tema 4.1. Copepxanue yueOHOro Matepuasa OK.04, OK.05, OK.06,
Tpuronomerpuyeckue 75 Paguannas mepa yria. IIoBOpoT TOYKM BOKpPYr Hadaja KOOpJUHAT. OK.07,
(YHKIMH  IPOM3BOJBHOIO " | Onpenenenne cuHyca, KOCHMHYCa, TaHI€HCAa M KOTAHTEHCA. 3HAKU
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yriia, yucna. Paauannas wu
rpajaycHas Mepa yria

CUHYCa, KOCUHYCa, TAHT€HCAa U KOTAHT'€HCa 10 YeTBEPTAM. 3aBUCUMOCTh
MEXJly CHHYCOM, KOCUHYCOM, TAHI'€HCOM M KOTAaHI'€HCOM OJJHOT'O U TOTr'0
Ke yria.

Paguannas mepa yrna. IToBOpOT TOYKM BOKpYr Hayaia KOOPIMHAT.
Onpenenenue cuHyca, KOCHHYCA, TaHT€HCA W KOTaHIeHCA. 3HAKU

26. | cuHyca, KOCHHYCa, TAHI'€HCA U KOTAHI'€HCa 110 YETBEPTAM. 3aBUCUMOCTD
MEXJ1y CHHYCOM, KOCUHYCOM, TAHT'€HCOM M KOTaHI'€HCOM OJJHOT'O U TOT'0
K€ yIuia.
Tema 4.2. Conepkanue yueOHOro MaTepuasa
OcHoBHOE 27 Tpuronomerpuyeckoe ToxzaecTBO. CHHYC, KOCHMHYC, TaHI€HC U
TPUTOHOMETPHUUYECKOE " | KOTaHreHc yriaos o 1 — o. PopMyJibl IpUBEICHHUS.
TOX1ecTBO. CHHYC U KOCUHYC
o Tpuronomerpuueckoe ToOXxaecTBO. CHHYC, KOCHMHYC, TaHI€HC U
JIBOMHOrO yria. Popmyiibl 28.
KOTaHI'€HC YTJIOB O ¥ — .. @OpMYJIbl IPUBEACHHUS.
IIPUBEICHUS
ConeprxaHue yueOHOro MaTepuaa
CymMma u pazHocTh cuHycoB. CyMMaM pa3HOCTh KOCHUHYCOB. CHHYC U
KOCUHYC  JaBOHHOro  yrma. @DopMmynsl  MOJOBUHHOIO  yIUa.
[IpeoOpa3oBanust  cyMMBl ~ TPUTOHOMETPUUYECKHX  (PYHKIMH B
Tema 4.3 29. | mpousBencHME W TNPOM3BENEHMS B cymMmy.  Belpaxenue
o TPUTOHOMETPUYECKMX  (PYHKIMI  Yepe3 TaHTeHC  IIOJIOBUHHOTO
CuHyCc, KOCHHYC, TaHIE€HC N
aprymenTa. [IpeoOpa3zoBaHue MNpOCTEHIINX TPUTOHOMETPHUUYECKUX
CyMMBI U pa3HOCTH JBYX o
BBIPAXKECHUI.
yrinoB. CHHYyC M KOCHHYC
o CymMma u pa3HOCTh cuHYcOB. CyMMaM pa3HOCTb KOCHMHYcOB. CHHYyC U
aBoiHOro yrma. ®opmyisl .
KOCMHYC  JBOMHOro yria. @opMmynbl  [OJIOBUHHOIO  yIija.
IIOJIOBUHHOTO yTiia o
[IpeoOpa3oBaHusi ~ CyMMbl  TPUTOHOMETPUYECKMX  (QyHKIUH B
30. | mpousBeneHME M TNPOM3BEACHMS B CymMMmy.  BblpaxeHue
TPUTOHOMETPUYECKMX  (PYHKUUI  depe3 TaHIeHC  IOJIOBHHHOIO

aprymenra. [IpeoOpa3oBaHWE MPOCTEHIIMX TPUTOHOMETPUICCKUX
BBIPKEHHU.

Tema 4.4.

Coneprkanue yueOHOro MaTepuasa
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Tpuronomerpuueckue

O6uacTp omnpeneneHus U MHOKECTBO 3HAUEHUN TPUTOHOMETPUUYECKUX

(GyHKIMH, UX CBOWCTBA U 31 (byHKUIMHA. YerHOCTS, HEYETHOCTb, NEPUOANYHOCTD
rpaduxu " | TpuroHomeTpuyeckux (¢GyHkuuid. CBoiictBa M rpaduxku  QyHKUMN
y=COsX, y=sInX, y=tgx u y=ctgx.
Conepkanue yueOHOro MaTepuasa
Tema 4.5. IIpakTuyeckoe 3ansitue Ne6. CxaTme W pacTsHkeHHE TpaduUKOB
32. | TpUroHOMeTpHuYecKux  (yHKUUH. [Ipeo6pazoBanue  rpadukon
[IpeoOpazoBanue rpaduKoB N
TPHIOHOMETPHUECKHX TPUTOHOMETPUUYECKHX (PYHKLUH.
dy K IIpakTnueckoe 3ansitue Ne6. ?)KaTI/Ie U pacTsbkeHue TrpaduKoB
33. | rpuronomerpuueckux  ¢ynkmumii.  IlpeoOpasoBanme  rpadukoB
TPUTOHOMETPUUYECKUX (PYHKITHIHA.
Tema 4.6. ITpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJIePKAHUE
Onucanue 34 IIpakTnueckoe 3aHsITHE Ne7. Hcnonb3oBanue CBOWCTB
IIPOU3BOJCTBEHHBIX " | TpuronomMeTprueckux GYHKIHA B IpodecCHOHATBHBIX 3aauax.
IPOLIECCOB € TIOMOIIBIO 35 IIpakTH4eckoe 3aHATHE Ne7. Hcnonb3oBanue CBOMCTB
rpaduKoB QyHKIHHA " | TpuroHoMeTpuYecKuX PyHKIMI B podecCHOHAbHBIX 3a1a4ax.
Tema 4.7. Copepxanuie yueOHOT0O MaTepualia
OGparHbie
TPUTOHOMETPUUECKHE 36. | OOparHble TpUroHoMeTpuueckue GyHKIUU. FIX cBOMCTBA U rpaduKu.
byHKIIHI
CojeprkaHue ydeOHOro MaTepuasa
VYpaBHeHUs cosx=a. YpaBHEHHUs Sinx=a. YpaBHEHUs tgx=a. YpaBHEHUS
ctgx=a. PelieHne TpUroHOMETPUUECKUX YPAaBHEHMH OCHOBHBIX THIIOB:
Tema 4.8. 37. | OpocTeimre TPUTOHOMETPUYECKUE YpPAaBHEHHUSA, CBOMSIIMECA K
Tpuronomerpuyeckue KBaJIpaTHbIM, peLIacMble Pa3JIOKEHUEM Ha MHOXUTENH, OJHOPOJHBIE.
ypaBHEHUS U HEPABEHCTBA [Tpocreiiye TPUroHOMETPUYECKHUE HEPABEHCTRA.
VYpaBHeHUS cosx=a. YpaBHEHUS sinx=a. YpaBHEHUs tgx=a. YpaBHEHUS
38. | ctgx=a. PemnieHue TPUTOHOMETPUUYECKUX YpPaBHEHUI OCHOBHBIX THIIOB:

HpOCTCfIIHPIC TPUTOHOMCTPUUCCKHUC YPaBHCHUA, CBOJAIINECCS K
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KBaJApaTHbIM, PCHIACMBIC Pa3JI0KCHUECM Ha MHOXHUTCIIM, OJHOPOIHBIC.
HpOCTCI\/'IH_II/Ie TPUT'OHOMETPHUYCCKHEC HCPABCHCTBA.

Tema 4.9. Conepkanue yueOHOro MaTepuasa
Cucremsl
TPUTOHOMETPHUECKHUX . .
. 39. | CucreMbl IPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM

ypaBHEHHIA
Tema 4.10. Copepxanue yueOHOro MaTepuasa
Pemenne 3amau. OCHOBEI
TPUTOHOMCTDHH. KOHTpo.nL“Haﬂ padora Neq4. [IpeoOpazoBanue TPHTOHOMETPHIECKHX
TpUroHOMETpHYCCKHE 40. | BelpaxkeHuil. Pemenue TPUTOHOMETPUHECKHX YpaBHEHHUIT 1 HEPABEHCTS,

B TOM YHCJIE C UCTOJIb30BAHUEM CBOWCTB (DYHKIIMH.
GyHKIMH
Pa3pea 5. KoMmmiiekcHbIe YHCIa

Coneprkanue yueOHOro MaTepuaa

[Tonsitue xommiekcHoro yucia. ComnpspkKeHHbIE KOMIUIEKCHBIE YHUCIA,
Tema 5.1. 41 MOJyJb M apryMEHT KOMIUIEKCHOro uyucina. @Popma 3amnucu
KomruiekcHbie uncna " | KOMIUIEKCHOTO  yucia  (TeoMeTpuyeckas, TPUTOHOMETpHYECcKas,

anreOpandeckasi). ApUPMETHYECKHE JCHCTBUS C KOMIUICKCHBIMU

YHUCJIAMHU.

Coneprkanue yueOHOro MaTepuasa OK.01, OK.02, OK.03,
Tema 5.2. 4 IpakTnueckoe 3ansitue Ne8. BrimosHeHME pacdyeTOB C MOMOIIBIO OK.04, OK.05, OK.06,
[IpuMeHeHnEe KOMILJIEKCHBIX " | xoMIuIeKCHbIX yucell. ITpuMepsl HCosIb30BaHNsl KOMIUIEKCHBIX YHCE. OK.07
qrcen 43 IIpakTHyeckoe 3ansaTue Ne8. BrllosHEHHE pacdyeToB C IOMOIIBIO
" | xoMIuIeKCHbIX yncel. [IpuMepsl HCoib30BaHMs KOMIUIEKCHBIX YHCE.

KonTpoabnasi pabora NeS. [IloHdaTne KOMIUIEKCHOTO —4HCIA.
Tema 5.3. ConpsiKeHHBIE KOMITJIEKCHBIE YUCIIa, MOTYJIb M ApTYMEHT KOMIUIEKCHOTO
Pemenue 3a/1ad. 44. | uncna. Popma 3amucu  KOMIUIEKCHOIO 4YHcla (TeomMeTpudeckas,

KommnekcHbie yncia

TPUTOHOMETPHUYECKas, aireOpanydeckas). ApudMeTHIecKue NeUCTBUS C
KOMIIJICKCHBIMU YHCJIaMU.

Pa3znea 6. IlponsBoaHasi QyHKIUM, ee MPUMEHEHHE
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Coneprkanne yueOHOro MaTepuasa

OHpeI[eJ'IeHI/IC YHCJI0BON MOCIEeI0BATEIbHOCTH U CIIOCOOBI €¢ 3aaHus.

Tema 6.1. N .
. CBoiicTBa YHCJIOBBIX TMOCJeAOBaTeNbHOCTENH. OmpeneneHue mnpeaena
ITonsTue [IPOU3BOJAHOM. .
MOCJIEI0BATEIbHOCTH. BbIUKCIIEHHE NpeenoB MOCIEI0BATEIbHOCTEMH.
dopMyibl u IpaBuIa 45. 2
(DEPCHIMPOBAHIS [Tpupamenue aprymenta. [Ipupamenue Gynkiuu. 3agadan, IpUBOIAIINE
P p K MOHATUIO TNMPOM3BOJAHOHN. OmnpeneneHue MNPOU3BOJHON. AJTOPUTM
OTBICKAHMS TPOU3BOJIHOM.
Tema 6.2. CopneprkaHue ydeOHOro MaTepuasa
[IpounsBoaHbie CYMMBI, 46. Dopmysl quddepennmpoBanus. [IpaBuna quddepeHnmupoBanus. 2
A3HOCTHU MIPOU3BEICHUS
EaCTHoro P ’ 47. | ®opmynst quddepenunpoBanusd. [Ipasuna quddepenunpopanms. 2
Cemectp Nel 157
Tema 6.3. Copepxanue yueOHOro MaTeprasia
ITpousBoHas 48 Onpenenenne ciioxxaoi Gpyuknuu. [Ipon3BoiHAS TPUTOHOMETPUIECKUX )
TPUTOHOMETPUUYECKUX ) dbynkumid. [Tpon3BoHas CI0KHON HYHKIIUH.
byHKIMA. IIpousBogHas 49 Omnpenenenue cioxHoi pynkuuu. [IpousBoHas TPUTOHOMETPHUUECKUX )
CIOXHOU (QYHKITUU ) dbyukimii. [IpousBoaHas CI0XKHON GHYHKITUH.
Tema 6.4. Copepxanue yueOHOro Matepuala
[lonsiTue O HempepbIBHOCTU [Tonsitue HenpepbIBHOCTH (pyHKIMU. CBOMCTBA HEMPEPHIBHON (PYHKITHH.
byHKIHIH. Merton 50. | CBs3p MeXIy HENPEPBHIBHOCTHIO U I PepeHnpyeMocTbio (yHKIUU B 2
WHTEPBAJIOB TOYKE. AJITOPUTM pELIEHUs] HEPABEHCTB METOJIOM MHTEPBAJIOB.
Tera 6.5 Copepxanue yueOHOro Matepuasa
- N ['eomeTpuyecKuii CMBICIT TPOU3BOJHOW — YIJIOBOW KO3 PHUIHCHT
I'eomerprueckuii 151 . .
M KacaTelbHOU K rpaduky QyHKIMU B TOUKE. YpaBHEHHE KacaTeIbHOU K
buznueckuit CMBICIT 51. . 2
. rpaduky QyHKIIUU. AJTOPUTM COCTABJICHUS YPaBHEHUS KacaTeIbHOU K
MIPOU3BOIHOM
rpaduky byakmun y=f(X).
Coneprkanue yueOHOro MaTepuasa
Tema 6.6. 57 IIpakTuyeckoe 3ansaTHe Ne9. duznueckuil (MEXaHUYECKUI) CMBICI )

MPOU3BOAHON — MTHOBEHHAs! CKOPOCTh B MOMEHT BpeMEHH t: v=s’(t)

OK.01, OK.02, OK.03,
OK.04, OK.05, OK.06,
OK.07,
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OuU3NYECKHIl CMBICII . o
HPOH3BOHOF s 53 IIpakTyeckoe 3anaTHe Ne9. dusznueckuil (MEXaHUYECKUI) CMBICI
p " | IpOU3BOJHON — MTHOBEHHAsI CKOPOCTh B MOMEHT BpeMeHH t: v=s’(t)
po)eCCHOHAIBHBIX 3a]]a4ax
ConeprkaHue ydeOHOro MaTepuasa
Bospactanue u yObiBaHME (QYHKIMH, COOTBETCTBUE BO3pacTaHUs U
Tema 6.7 yObIBaHMsA (QYHKUMH 3HaKy Mpou3BoaHOW. [loHsATHE mNPOM3BOAHOM
o BBICHIETO IIOpsAJIKa, COOTBETCTBHE 3HAaKa BTOPOM MPOWU3BOJHOMU
MOHOTOHHOCTD  (PYHKITUH.
TouKkIL SKCTDEMYMA 54. | BBIMYKJIOCTU (BOTHYTOCTH) ()YHKLIMU Ha OTpe3Ke. 3a7auyd Ha MaKCUMyM
pemy u MuHuUMyM. [loHsiITHE acUMNTOTHI, CHOCOOBI MUX ONPEIEICHHUS.
ANropuT™M ucciefoBaHUs (QYHKIMM W TOCTPOECHUs ee rpaduka C
MOMOUIbIO TPOU3BOAHOMU. J[IpoOHO-TMHEHAsT PYHKLIHMSL.
Tema 6.8. Coneprkanne yueOHOro MaTepuasa
Hccnenosanue HKIIUU |
by 55. | UccnenoBanue pyHKIIMA HA MOHOTOHHOCTH ¥ TIOCTPOSHHUE TPa(UKOB.
MOCTPOEHUE IPaPUKOB
Tena 6.9 Copepxanue yueOHOro MaTeprasia
- Haxoxnenne HauOONBIIET0 W HAUMEHBIIETO 3HAYCHUS (QYHKIUH,
HauOonbiiee u HauMmeHbllIee
56. | moctpoenune TrpadUKOB MHOTOUYJICHOB C HCIOJIb30BAaHUEM arlapara
3HaYeHUs! QYHKIUU
MaTEeMaTHYECKOT0 aHaJIN3a.
Tema 6.10. IIpodeccnonaibHO-OpHMEHTUPOBAHHOE COJEPKAHUE
Haxoxnenne ontumanbHOTo 57 IIpakTuyeckoe 3ansitue Nel(. Haumensiiee u Haubosbliee 3Ha4EHUS
pe3yibrata € [OMOUIBIO | dhyHKIHW.
IIPOU3BOJTHOU B 53 IIpakTuueckoe 3ausitue Nel(). HanmeHbiiee u HanOoJIbIlIee 3HaAYCHUS
MPAKTUYECKHX 3a7adax | dyHKIHH.
Tema 6.11. Copepxanue yueOHOro MaTepuasa
Pemenue 3a/1ad4. Koutpoabnasn pabota Ne6. DopMyIbI u npaBuia
[TpousBonHble (yHKIMH, ee 59. | mubdepenuupoanus. HcciaemoBanue  QyHKIMH € TOMOIIBIO
IIPUMEHEHHE npousBogHoN. Hanbonbliee 1 HauMeHblIee 3HaUeHUs (QYHKIUU.

Pa3znesa 7. MHOTOrpaHHUKM U TeJIa BPAICHUS

Tema 7.1.

| Copneprkannie yueOHOTO MaTepuaa
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Bepmmnbl, pebpa, rpaHu

[Tonsitue MHOTOTrpaHHWKa. Ero amemMeHTHI: BepuivHbBI, pedpa, TpaHH.

60.

MHOT'OI'PaHHHUKOB Junaronans. Ceuenrie. Beinykiible ¥ HEBBIMYKJIbIE MHOTOTPaHHUKH.
Tema 7.2. Conepkanue yueOHOro MaTepuasa
IIpusma, ee cocTaBisOLIKE,

[Tonsitue npusMmel. Ee ocHOBaHus u O00okoBbIe T'paHU. BeicoTa mpHU3MBL.
CEUCHHE. [Ipamas u 61.

IIpsimas n HaxioHHasA npusma. [IpaBuiibHas npusma. Ee cedenue.
MIPaBUJIbHAS TPU3MBI
Tema 7.3. Conepkanue yueOHOro MaTepuasa
[Tapannenenunen, Ky0. .

[Tapannenenunen, cBoiicTBa MPSMOYTOJIBHOTO Mapajuienenunena, Kyo.
Ceuenue KyOa, 62.

Ceuenue ky0a, mapaienenure/a.
napajuieNienunena
Tema 7.4. Coneprkanue ydeOHOro MaTepuasa
IInpamuna, ee
COCTaBIISOIIKE, CeueHHe. 63 [Mupamuna u ee osnementsl. Ceuenue nupamunabl. I[lpaBunbHas
IIpaBunbpHas nApaMuaa. © | nupaMua. YcedeHHas nupamMuaa.
YcedeHHas nupaMua
Tema 7.5. bokoBas u moJyiHas Coneprkanue yueOHOro MaTepuasa
MOBEPXHOCTh TIPU3MBI, . .

64. | [Inomaap G0KOBOW M MOTHOW MOBEPXHOCTU MPU3MBI, TUPAMUJIBL.

MTUPAMHU/IBI
Tema 7.6. ConeprkaHue y4eOHOro MaTepuasa
Cummerpus B KyOe, .

CuMMeTpHUsl OTHOCUTENIBHO TOYKH, MPSAMOM, Mmiuockoctu. CUMMETpHs B
rapajuiesenuIene, IpusMe, 65.

KyOe, nmapajuienenumnesae, npusme, nupamue.
UpaMuJie

IIpodeccnoHaNIbHO-OPUEHTUPOBAHHOE COJlEPKAHUE

Tema 7.7. 66 IIpakTuueckoe 3anaTue Nell. CummeTpusi B mpUpojie, apXUTEKTYpeE,
Ilpumeper  cummeTpud B ' | TeXHHUKeE, B OBITY.
npogeccuu 67 IIpakTyeckoe 3ansaTne Nell. CummeTpust B IpUpoAe, apXUTEKTypeE,

TEXHUKE, B OBITY.

Tema 7.8.

Copepxanne yueOHOTro MaTepuasia

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

IIpakTuyeckoe 3ansTue Nel2. [TonsaTre mpaBUIbHOTO MHOTOTPAaHHUKA.

68. .
MHOTOTPaHHHKH, ux CaoiicTBa IPaBUJILHOTO MHOTOT'PAHHUKOB.
CBONCTBA 69 IIpakTuyeckoe 3ansTue Nel2. [TonsaTre mpaBUIbHOTO MHOIOTPAaHHUKA.
" | CBoiicTBa MpaBUIBLHOTO MHOTOIPAHHUKOB.
Tema 7.9. Coneprkanne yueOHOro MaTepuasa
Hunaap, ero
[Mumuaap wu ero osnemeHthl. CeuyeHwe UWIMHApa (TapasieabHOe
COCTaBJISFOLIHE. Ceuennue 70.
OCHOBaHUIO U ocH). Pa3zBepTka nuimuHapa.
WIHH]IpA
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJIEPKAHUE
IIpakTyeckoe 3ansaTme Nel3. Konyc u ero snementsl. CedeHue
Tema 7.10. 71. | xonyca (mapajieJIbHOE OCHOBAaHHIO W TIPOXOJIAIIEE Yepe3 BEPIINHY),
Konyc, ero cocraBusroniue. KOHHYECKHE ceueHus. PazBepTka KoHyca.
CedeHue KoHyca IpakTnueckoe 3ansaTe Nel3. Konyc u ero snemeHthl. CeueHue
72. | xoHyca (mapajuiebHOE OCHOBAaHUIO W MPOXOJIAIIEE Yepe3 BEPIINHY),
KOHU4YeckHe ceueHus. Pa3BepTka KoHyca.
Tema 7.11. Copepxanue yueOHOro Matepualia
VYceuennsblii konyc. CeueHue 73 VYceuennslii koHyc. Ero oOpasyromas u Beicota. CeueHue yceueHHOTro
YCEYEHHOTO KOHyCa ) KOHYyCa.
Tema 7.12 Copepxanuie yueOHOT0O MaTepualia
o [Tap u cepa. Bzaumuoe pacnonoxxerue chepsl u mrockoctu. Ceuenne
[ap u cdepa, ux ceueHus 74.
mrapa, cgepbl. Coneprkanue yaeOHOTo MaTepuaa
Copepxanue yueOHOro MaTeprasia
Tema 7.13 [Tonsitue 06 o6beme Tema. OObeM Kyba U MOPSIMOYTOJIBHOTO
o 75. napamienenunena. O6veM npusMsl U HWiIHHApa. OTHOLIEHHE 00HEMOB
[TonsTue 06 oOBbeme Tena. .
mo00HBIX Ted. ['eoMeTpruecKuii CMBICI ONPEETUTENsI 3-T0 MOPSAKA.
OTtHoleHue 00BeMOB
[Tonstne 06 obOveme Tena. OObeM Ky0a M NPSAMOYTOJBHOIO
IMOOOOHBIX TEN
76. | mapamenenunenaa. O0beM mpu3Mbl U muIuHApPa. OTHOIIEHWE 00BEMOB

HO,Z[O6HI>IX TCII. FGOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA 3-ro IIOopAJKa.

Tema 7.14.

Copneprkanne yueOHOTO MaTepuaa
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O06bembl u IIOIIATN 77 O6bembl nupamuabl U KoHycel. O0beM mapa. [lnomany noBepxHocren )
IIOBEPXHOCTEN Tell - | el
Tema 7.15. KomOunanum Conepkanue yueOHOro MaTepuasa
MHOTOIDAaHHUKOB U TEll 78. | ITpakTHyeckoe 3ausaTHE Nel4. KomOUHAIIMM FeOMETPUUECKUX TEIL. 2
BpAILICHUS 79. | llpakTuuyeckoe 3ansitue Nel4, KoMOMHauu reoMeTpUIECKUX TEJ. 2
Coneprkanue yueOHOro MaTepuasa
IIpakTuueckoe 3ansatue NelS. Hcnmons3oBaHnwe  KOMOWHAIUNA
Tema 7.16. 80. | MHOrOrpaHHMKOB M TE€J BpALLEHUS B NPAKTUKO-OPHUEHTHPOBAHHBIX 2
['eomeTrpuueckue 3ajayax.
KOMOWHAIIUM Ha MTPaKTUKE IIpakTuueckoe 3ansatue NelS. Hcmons3oBanwe KOMOWHANUNA
81l. | MHOTOTpaHHHKOB H TEN BpAIEHUS B MPAKTUKO-OPHEHTUPOBAHHBIX 2
3ajayax.
Tema 7.17. Copepxanrie yueOHOTO MaTepualia
Pemrenne 3a1ad.
Koutpoabnass paGora Ne7. OO0bemMbl M TUIOMAU TOBEPXHOCTHU
MHoOrorpaHHMkd ¥ Tela 82. 2
MHOTOTPaHHHUKOB U TE€J BpaICHHUS.
BpaIieHus
Pasnen 8. IlepBooOpasnas pynkuuu. [IpaBmiia HaxoxK/1eHHUs NEPBOOOPA3HBIX
Copepxanue yueOHOro Marepuasa
Tema 8.1 3azaya 0 BOCCTAHOBJIEHMM 3aKOHA JIBUYKEHUS IO M3BECTHOM CKOPOCTH.
" [Tonsitue unterpupoBanus. O3HAKOMIIEHHE C MOHSATHEM HHTErpajia u
[lepBooOpasznast  GyHKIHH. .
nepBooOpazHoit st ¢ynkumun y=f(x). Pemenme 3amad Ha CBS3b
[TpaBuna HaXO0XJIEHUs 83. . . . 2
nepBOOOpa3HON M €€ MPOU3BOJHOM, BBIUMCICHUE TIEPBOOOPA3HOM ISt OK.01, OK.02, OK.03,
epBOOOPaA3HBIX .
nanHoU pyukmmu. Tabmuma GopMyIt I HaX0XKICHUS TEPBOOOPA3HBIX. OK.04, OK.05, OK.06,
W3ydeHue mpaBuiia BEIUKMCICHHSI IEPBOOOPA3HOM. OK.07,
Coneprkanue yueOHOro MaTepuasa
Tema 8.2. 3amayn, TPUBOJSAIIME K TOHATHIO OMNPEAENEHHOrO0 HWHTerpajia — o
[Inomany  KpUBOIMHEMHOMN BBIUMCJICHUM IUIOIIAJM KPHUBOJIMHEMHON Tpamenuu, O MHepeMelIeHUN
Tparnenuy. ®opmyina 84. | Touku. IloHsATHe oOmpeneneHHOro uHTerpai. [eomeTpudyeckuit u 2

Herorouna-Jleitouna

bu3HYeCKuil CMBICT ompeaesieHHoro uHterpaita. @opmymna HeroToHa-
JleliOHULIA.
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Tema 8.3. Coneprkanne yueOHOro MaTepuasa
Heonpenenennsiii u
B — 85. | llonsaTe HeoNpeneNneHHOro HHTErpaa.
Tema 8.4. [Tlonsatue 00 Copepxanue yueOHOro MaTepuasa
ONpECICHHOM  HMHTErpajie
KakK ioniaau 86. | 'eomeTpuueckuii CMbICI ONIPEIEICHHOIO UHTETpaIa.
KPHUBOJMHEHHOHN TpaNeLu
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COJlEPKAHUE
IIpakTnyeckoe 3aHsATHE Nelé6. I'eomerpuueckuit CMBICTT
g7 | OUPEIEICHHOrO MHTErpana. ®opmyna Hetorona- JleliOnuia. Pemenue
Tema 8.5. OnpenencHubii 3aj1a1 Ha PHMEHEHNE HHTETPal JUlsl BbIACIICHIS bu3nYECKUX BETUYNH
HHTErpall B )KU3HU 4 TLTOTHAACH. =
IIpakTyeckoe  3anmaTue  Nel6. I'eomerpuyecknii CMBICII
28 onpenenenHoro unrerpana. ®opmyna Hetorona- JleiiOnuna. Pemenne
" | 3a7a4 HA MPUMEHEHUE UHTETrPal JUIs BRIYUCICHUS (PU3NIECKUX BETHYNH
U IUIOIIAJIEN.
Tema 8.6. Copepxanuie yueOHOTo MaTepralia
Pemenme 3ajad. Kontpoasnasi padora Ne8. IlepBooOpasnas ¢ynkuuu. I[Ipasuiia
[TepBooOpasHas GpyHKLUH, ee 89.

IIPUMEHEHHE

HaXOXIACHUA HepBOO6pa3HHX. Ee IIPUMCHCHHUC.

Pa3nen 9. Crenenu u kopHu. Ctenennas pyHkuus

Tema 9.1.
Crenennas  ¢QyHKOMS, €€

Conepxanue yueOHOrO MaTepuaia

IToHsTHE KOpPHA N-OM CTENEHW U3 JECUCTBUTEIBbHOrO uucia. OyHKuuu

N 90. n - g N
CBOHCTBa y="x ux cBoiicTea u rpaduku. CBOWCTBA KOPHS N-OM CTENEHH.
Tema 9.2. Copneprxanue yueOHOTo MaTepuaa
[TpeobpazoBanue
BBIPQXEHUI C KOpHSAMHU N-OM 91. | IlpeoGpa3zoBaHue HppaMOHATEHBIX BEIPAKCHUH.

CTCIICHHU

Tema 9.3.

Coneprkanue yueOHOro MaTepuasa

OK.01, OK.02, OK.03,
OK.04, OK.05, OK.07
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CpoiicTBa CTEIIEHU c
panoHaIbHBIM 9 [TonsiTHe cTeneHu ¢ J00bIM pallMOHANBHBIM IMoKa3aTeneM. CTerneHHbIe
JIECTBUTEIIbHBIM ) (GYHKIUH, UX CBOWCTBA U IpapUKu.
IIOKa3aTeNsIMU
Conepkanue yueOHOro MaTepuasa
Tema 9.4. 93 PaBHOCMIIBHOCTD MppPAaLlMOHAJIBHBIX YPaBHEHUI U HEPAaBEHCTB. MeTo bl
Pemenne wmppanyvoHanbHBIX | mx peuwrenus. PenieHne nppanMOHAIBHBIX YPABHEHUN U HEPABEHCTB.
YPaBHEHUN U HEPABEHCTB 94 PaBHOCWIBHOCTD UPPALIMOHATIBHBIX YPABHEHUM U HEPABEHCTB. MeTOIbI
" | ux pewieHus. PemeHne uppauMoHaIbHbIX YPaBHEHUI U HEPABEHCTB.
Tema 9.5. Copepxanue yueOHOro Marepuala
Pewenne 3amau. Crenenu u 95 Koutpoabnasi pa6ora Ne9. OmpenerneHue CTENEHHOW (YHKIIHH.
kopHu. CreneHHas QyHKIHS " | Mcnonp30BaHue €€ CBOWCTB MPH PELICHUU YPABHEHHI Y HEPABEHCTB.
Paznen 10. Iloka3zareabHasi pyHKIMS
Copepxanue yueOHOro Matepuala
CreneHp ¢ NOpPOM3BOJIBHBIM  JIEHCTBUTEIIBHBIM  ITOKA3aTEJEM.
96 Ornpenenenne Moka3aTeabHOM (YHKIIMHA, €€ CBOWCTBA U Tpaduk.
Tema 10.1. " | 3HaKOMCTBO C MpHMEHEHHEM TIOKa3aTenbHOW ¢yHkuuu. Pernenue
[ToxazarenbHast QyHKUMS, €€ MOKAa3aTeNIbHBIX YPAaBHEHUN ()YHKIMOHAIBHO-TPaUuECKUM METOJIOM.
CBOICTBa CreneHp ¢ NOpPOU3BOJIBHBIM  JIEHCTBUTENIBHBIM  ITOKA3aTEJEM.
Onpenenenne TMoka3aTeabHONM (QYHKIIUHA, €€ CBOWCTBA W Tpaduk.
97. . OK.01, OK.02, OK.03
3HAKOMCTBO C MPHUMEHEHHEeM ToKa3aTeNnbHON (QyHKIuHu. Penienue ’ ’ ;
MOKAa3aTeNIbHBIX YPAaBHEHUN ()YHKIMOHAIBHO-TPapUUECKUM METOJIOM. OK.04, OK.05, OK.07
Coneprkanue yueOHOro MaTepuasa
Pemenne  mokasaTenbHBIX ~— yPaBHEHMM  METOJOM  ypaBHEHHs
Tema 10.2. 98. | mokasareneil, METOJOM BBEJIEHUSI HOBOI IEPEMEHHOM, (PYHKIIMOHAJIBHO-
Pemenue IIOKa3aTeIbHBIX rpaduueckuM MeTo1oM. Perienue nokaszaTesibHbIX HEPABEHCTB.
YPaBHEHUH U HEPABEHCTB Pemienne  mokasaTenpHBIX ~— YpaBHEHHH  METOJIOM  YPaBHEHHs
99. | mokasarenei, METOZIOM BBEJICHHsI HOBOH NepeMeHHOH, (hyHKIIMOHAIBHO-

Fpa(i)I/ILIeCKI/IM METOJOM. Pemmenne mmoka3aTeabHBIX HCPABCHCTB.

Tema 10.3.

Copepxanne yueOHOTro MaTepuaia
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Cucrema MIOKa3aTeIbHbIX .
. 100. | Pemenue cuctem noka3aTelbHbIX YpPaBHEHUI
ypaBHEHHH
Tema 10.4 Conepkanue yueOHOro MaTepuasa
o KonrTpoasnasi paGora Nel(. PemeHue nokasaTenbHbIX ypaBHEHMH
Penrenne 3a7ad4.

[ToxazarenbHas QyHKIHS

101.

METOJIOM ypaBHEHMS IIOKa3aTeliel W METOAOM BBEICHUS HOBOU
IepeMEeHHOM. PellieHre noka3aTeabHbIX HEPABEHCTB.

Paznea 11. Jlorapudgmsl. Jlorapugpmuue

cKasi QyHKuMs

Tema 11.1. Coneprkanue yueOHOro MaTepuasa
Jlorapudpm qucIa.
JlecATHYHBIN 1 HATYpaIbHBINA 102. | Jlorapudm uucna. JlecITHYHBIN U HATYpaJIbHBIN JTOrapu(MBbI, YUCIIO e.
Jorapu@msl, YUCIIO €
Tema 11.2. Coneprkanue yueOHOro MaTepuasa
CaoiicTBa JorapuMoB.
Oneparnust 103. | CgotictBa sorapupmon. Oneparus JIorapuhMUpOBaHUS.
JorapupMUpOBaHUs
Tema 11.3. Coneprkanne yaeOHOro MaTepuaa
Jlorap I:I(bMquCKaH ymKi, 104. | Jlorapudmuueckas GyHKLUs, €€ CBOWCTBA.
€€ CBONCTBa
CojeprkaHue y4eOHOro MaTepuaa
[Tonsitue norapudmuyeckoro ypaHeHus. Onepanus MOTEHIUPOBAHMUS.
105. Tpu OCHOBHBIX MeTOJa pEHICHUs JOTrapu(pMHUUYECKHX ypaBHEHUM:
Tema 11.4. byHKIMOHAIbHO-TpaUUECKU, METOJ  MOTEHLUHUPOBAHUSA, METO[
Pemenue norapupmuueckux BBEJICHUSI HOBOI nepeMeHHou. Jlorapupmuueckue HepaBeHCTBA.
YPaBHEHHMH U HEPABEHCTB [TonsTne norapudmuueckoro ypaBHeHus. Onepanus MOTEHIUPOBAHMSL.
106. Tpu OCHOBHBIX METOJA pEHICHUS JIOTapHU(PMUYECKHX ypaBHEHUU:
(YHKIMOHATIBHO-TPA(QUUECKUI, METOX  IMOTEHLUPOBAHMS, METOJ
BBEJICHUSI HOBO nepeMeHHou. Jlorapudpmudeckrue HepaBeHCTBA.
Tema 11.5. Copepxanue yueOHOro MaTepuasa
Cucremsbl norapupMUIECKUX 107 AnropuT™M  peuieHusT  CUCTeMBbl  ypaBHEHHMIl.  PaBHOCHJIBHOCTH

YpPaBHEHUU

jorapu(MUYECKUX YPaBHEHHUH U HEPABEHCTB.

OK.01, OK.02, OK.03,
OK.04, OK.05, OK.07,
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HpO(l)eCCI/IOHa.]II)HO-Opl/IeHTI/IPOBaHHOC COACPKaAHUEC

Tema 11.6. 108 IIpakTnueckoe  3ansitne  Nel7.  [lpumenenue  jorapudma.

Jlorapudmsl B mpupone u " | Jlorapudmuueckas cnupais B npupoje. Ee maTemaruueckue CBOMCTBA.

TEXHHKE 109. IIpakTnueckoe  3ansite  Nel7.  [lpumenenue  norapudma.
Jlorapudmuueckas criupaib B npupojie. Ee MaTemaTHuecKHe CBOMCTBA.

Tema 11.7. Coneprkanue yueOHOro MaTepuasa

Pemenue 3agau. Jlorapudmsi. 110 Kontpoabnasi padora Nell. Jlorapudpmuueckas (ynkius. Pemenue

Jlorapudmuueckas QyHKIUS " | mpocTeimux J0rapuMHUIECKUX YPaBHEHHUH.

Paznen 12. MHo:KecTBO. DJIeMeHThI TeOpuHU rpados

Tema 12.1.

Conepkanue yueOHOro MaTepuasa

MHoO)kecTBO 111. [Tonsitue MuoxecTBa. [lonmMHo)kecTBO. Onepalii ¢ MHOKECTBAMM.
ITpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJIePKAHUE
IIpakTuueckoe 3ansitue Nel8. Oneparnuu ¢ MHOkecTBamu. Perenue
Tema 12.2. 112. | P patt

Oneparuu ¢ MHOKECTBAMH

MMPUKJIAOHBIX 3aJ1a4.

113.

IIpakTHyeckoe 3ansitue Nel8. Onepaunn ¢ MHOXecTBamu. Penienue
NPUKJIAIHBIX 3a/1a4.

Coneprkanue yueOHOro MaTepuasa

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

Tema 12.3. 114.
Tpadp! ITUKJ rpad) Ha MIOCKOCTH.
P 115 IIpakTnyeckoe 3ansitue Nel9. [Tonstue rpada. Cea3ublii rpad, 1epeso,
" | nuka rpad Ha MIOCKOCTH.
Tena 12.4. Copepxanue yueOHOTo MaTepualia

Pemenne 3agau. MHoOecTBa,
rpadbl 1 UX IPUMEHEHHE

116.

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

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

Pa3nes 13. DyieMeHTbI KOMOMHATOPUKH,

CTATUCTUKHU U TCOPUH BepOﬂTHOCTeﬁ

Tema 13.1. Copepxanue yueOHOro MaTepuasa OK.01, OK.02, OK.03,

OcHOBHBIE MOHATHS OK.04, OK.05, OK.07
117. | IlepecTraHOBKH, pa3MEILLIEHUS, COUETAHMSL.

KOMOWHATOPHUKHU
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Tema 13.2.
CoOsitue, BEPOSITHOCTD,
coObitust.  Crnoxenue U

YMHOKCHHUC BCpOHTHOCTeﬁ

Coneprkanne yueOHOro MaTepuasa

118.

CoBMecTHBIE U HECOBMECTHbIE COOBbITHA. TeopeMbl O BEpOSTHOCTU
CYMMBI COOBITUH. Y CIOBHAsI BEPOSITHOCTh. 3aBUCUMbIE U HE3aBUCUMBbIE
coObITUs. TeopeMbl 0 BEpOSITHOCTU IPOU3BEIEHUS COOBITHH.

Tema 13.3.

Conepkanne yueOHOro MaTepuasa

JuckperHas Cy4aiiHas Buasl cnydaitapix BenuuuH. OrnpejerieHre AUCKPETHOM CiydalHOM
BEJINYMHA, 3aKO0H ee 119. BEJIMYMHBL. 3aKOH pACHPEACIICHUS AUCKPETHOM CIy4YailHON BEJIMYMHBI.
pacnpeeseHus Ee unciioBble XapaKTepUCTUKH.

Tema 13.4. Copepxanue yueOHOro Marepualia

3anauun MaTEeMaTUYEeCKOU 120 Bapuanuonnsiii psg. [lonuron yactot u rucrorpamma. CTaTucTU4ECKHUe
CTaTUCTUKH | XapaKTepUCTHKH psa HAOIIOAaeMbIX JTaHHBIX.

Tema 13.5. Coneprkanne yueOHOro MaTepuaa

Pemtenne 3amad. DiaeMEHTEI
KOMOWHATOPHUKHU, CTATUCTUKH
Y TEOPUHU BEPOATHOCTEH

121.

Konrpoabnasi padora Nel3. Dinementsl komOuHaTOpukH. COOBITHE,
BEPOSITHOCTH COOBITHS. CIOXKEHHUE U YMHOKEHHE BEPOSTHOCTEH.

Pasznen Nel4. YpaBHeHHs] M HEPABEHCTBA

CojeprkaHue ydeOHOro MaTepuasa

PaBHOCHIIBHOCTE ypaBHEHMI M HepaBeHCTB. OmnpeneneHus. OCHOBHbIE

gzr;oijlﬁf;Hocu ypanHemit TEOPEMBI PAaBHOCWIILHBIX TIEPEXONOB B YPABHEHHAX 1 HEPABEHCTBAX.

W Hepabencts.  OBumue 122, OO0mre MeToIbI pelIeHUs] ypaBHEHHIA: TIePEX0]] OT paBeHcTBA byHKIHH
K pPaBEHCTBY AapryMEHTOB [l MOHOTOHHBIX (YHKIMHA, METOA

METORB petieHit pa3IoKEHUs] Ha MHOXKHTENH, METOJl BBEJCHUS HOBOW TEPEMEHHOM,
(GYHKIMOHATIBHO-TpaQUUSCKUI METO/.

T 142 Copepxanue yueOHOro MaTepuasa

Fle)la\f(gnqe.cknﬁ MeTON OO6mme METO/IbI PEIICHNS HEPABEHCTB: TIEPEXO]] OT CPABHEHMA 3HAYCHUH

pereHs ypaBHEHMIE, 123, (1)yHKLII/II:I K CPaBHCHMIO 3HAUCHUH apryMEHTOB UL MOHOTOHHBIX

HEPABCHCTE byHKIUH, METOJ MHTEPBAIIOB, q)yHKuH(iHanLHo-rpa(bqucmn METOI.
['padrueckuii METO1 pelieHUs] YPABHEHUI M HEPABEHCTB.

Tema 14.3. Coneprkanue yueOHOro MaTepuasa

OK.01, OK.02, OK.03,
OK.04, OK.05, OK.06,
OK.07
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VYpaBHEHMSI U HEPABEHCTBA C
MOZyJIeM

Onpenenenne Moxmyis. Packpeitue MoOAyNisi MO  ONPEICIICHHUIO.
ITpocreiiine ypaBHEHHMs M HeEpaBeHCTBa ¢ MoxyJseM. IIpumenenune

124. PaBHOCWIBHBIX IIEPEXOJ0B B OINPEACICHHBIX THUIAX YPaBHCHHH W 2
HEPABEHCTB C MOJIYJIEM.

Tema 14.4. Conepkanue yueOHOro MaTepuasa
YpaBHEHHSI U HEPABEHCTBA C 125, 3HakoMCTBO C¢ mapameTpoMm. [Ipocreiiire ypaBHEHHUS U HEPABEHCTBA C )
napamMeTpamMu apaMeTPOM.
Tema 14.5. Conepkanue yueOHOro MaTepuasa
Ee}ile)l;g:}lz:s:q' ¥ paBHeHHS 126. Kontposabnas padora Nel4. YpaBHeHUs 1 HEpABEHCTBA. 1
IIpomeskyTOUHAS aTTeCTALMS 18
Bcero: 269

43




3. YCJIOBUSI PEAJTU3AIIAN ITPOTPAMMBI YUEBHOM
TV CTMTLIAHBI

3.1.Tpe0oBaHus1 K MUHUMAJIbHOMY MATEPUATIbLHO-TEXHUYECKOMY
o0ecrne4yeHn 10

Peanuzauus nporpamMmbl y4eOHOW TUCHUILTMHBI TPeOyEeT HaNN4us y4eOHOTo

KaOMHETA MATEMATHUKH.
Has3eaHUue Kaﬁuyema

O6opynoBaHue yueOHOTO KaOMHETa:
- TI0CaJIOYHBIC MECTa M0 KOJUYECTBY O0yUarOIIUXCS;
- pabouee MeCTO MpernoJaBaTelis;
- y4e0HO-METOANYECKUH KOMITJIEKC MO TUCIUILIAHE;
- UT.I.
TexHuueckue cpeacTnra 00ydeHUs:
- TMEpPCOHANBHBIM KOMIBIOTEp C JIMIICH3UOHHBIM  TIPOTPaMMHBIM
o0ecIeueHHEM;
- TPOEKTOP C SKPAHOM;
- UT.I.

4. TH®OPMAIIMOHHOE OBECIIEYEHHUE OBYYEHUA

4.1.0cHOBHBIE JIEKTPOHHbIE U3IAHNSL:
O-1. Marematuka: anrebpa M Hadajla MaTeMaTHUYECKOrO0 aHallu3a,

reoMeTpusi. AnreOpa W Havana maTematudyeckoro anammza. 10—I11 kiaccer:
0a30BbIi ¥ yrayOnéuusiil ypoBuu: yueonuk / 1II. A. Anumos, FO. M. Konsrun, M.
B. Tkauéna [u np.]. — 11-e uzx., crep. — Mocksa: [Ipocsemenue, 2023. — 463 c.
— ISBN 978-5-09-107210-5. — Texkcrt: smekTpoHHBIN / JlaHb: 3IEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/334391 (nata
oOpamienus: 18.01.2024). — Pexxum goctymna: ajis aBTOpU3. OJIb30BaTEIEH.

0-2. MaremaTtuka:  anreOpa u Hayajga MaTEMAaTHYECKOTO aHAJIN3a,
reomeTpus. ['eomerpusi: 10—11-i kimaccel: 0a30BbI M YriayOJEHHBIA YPOBHHU:
yueonuk / JI. C. Aranacsn, B. @. byry3os, C.b. Kagomnes [u ap.]. — 11-e u3g.,
ctep. — Mocksa: IIpocenienune, 2023. — 287 ¢. — ISBN 978-5-09-103606-0. —
Tekcr: anmexkTpoHHbI / Jlanbk: snekTpoHHO-OMOMMOTEeYHas cuctema. — URL:
https://e.lanbook.com/book/334397 (mara oOpamenus: 18.01.2024). — Pexum
JOCTyMa: JJisl aBTOPU3. MOJIH30BATEIICH.

4.2.J]IonoJHUTEIbHbIE HCTOYHUKH:

JI-1. BammaxoB M.M. Matemaruka: D®DVY: yuebnoe nznanue / bammakon
M.U. - Mockga: Akagemus, 2024. - 288 c. (O6uieobpazoBarenbHas MOJATOTOBKA B

yupexaenusx CIIO). - URL:https://academia-moscow.ru/catalogue/5395/706896/.
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— Pexum noctymna: Dnekrponnas O6ubnmorexka «Academia-moscow». — Tekcr:
DJIIEKTPOHHBIM.

JI-2. bammakoB M.U. Maremaruka: 3agaunuk: DOVII: yuebHoe nznanue /
bammakoB M.U. - MockBa: Akanemusi, 2024. - 432 c. (O6meoOpazoBaTenbHas
noaroroBka B yupexaeHusax  CIIO). - URL:
moscow.ru/catalogue/5395/706899/. — Pexum noctymna: DneKTpoHHas OMOIMOTEKA

https://academia-

«Academia-moscow». — TeKCT: AIIEeKTPOHHBIH.

J1-3. JUIST
[OnexTponHHBI pecypc]. — Pexxum noctyna: www.url: https://oge.sdamgia.ru/ . —
18.01.2024.

J1-4. Poccuiickas 3J€KTpOHHAs LIKOoJIa [DJIEKTPOHHBIN pecypc]. — Pexum
noctyna: www.url: https://resh.edu.ru/ . — 18.01.2024.

OOpa3oBarenbHbld  HOpPTal MOATOTOBKM K AK3aMEHAM

5. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOM
JUCHUITINHBI
KoHTpoinbr ® oOIleHKa pe3yJbTaTOB OCBOCHHS YYCOHON JHUCIUILIHMHBI
Ha

pacKphIBalOTCA  4yepe3

dbopmupoBaHue 00X U MPO(HECCUOHATBHBIX KOMIIETEHIIUN 10 pa3/iesiaM U TeMam

AUCHUINIMHAPHBIC  PE3YJIbTAaTbl, HAIIPABJIICHHLIC

coJiep>KaHus yueOHOro MaTepuarna.

Oo6mue/npodeccuonaibHbIe Pa3znen/Tema Tun oueHoYHBIX
KOMIIeTeHIUH MeponpusTHii
OK.01 Bei6upats criocoObt P.l:temer 1.1,1.2,1.3,1.4,1.5, 1.6, | - TectupoBaHue;

peleHwus 3a1a49
npogecCuoHaIbHOU
JeSITeTbHOCTH
MNPUMCECHHUTCIIBHO K
pa3IMIHBIM KOHTEKCTaM

1.7;

P2:tempr2.1,2.2,2.3,2.4,2.5, 2.6;
P.3: remnr 3.1, 3.2, 3.3, 3.4;
P.4:tempr4.1,4.2,4.3,4.4,4.5, 4.6,
47,48,4.9,4.10;

P.5: temn1 5.1, 5.2, 5.3;

P.6: Temp1 6.1, 6.2, 6.3,6.4,6.5, 6.6,
6.7,6.8,6.9, 6.10, 6.11;
P7:teme17.1,7.2,7.3,7.4,7.5,7.6,
7.7,7.8,79, 7.10, 7.11, 7.12, 7.13,
7.14,7.15,7.16, 7.17,

P.8: temur 8.1, 8.2, 8.3, 8.4, 8.5, 8.6;
P.9: temr1 9.1, 9.2, 9.3, 9.4, 9.5;
P.10: remnr 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: temer 12.1, 12.2, 12.3, 12.4;
P.13: temnr 13.1, 13.2, 13.3, 134,
13.5, 13.6;

- YCTHBIU OIpPOC;

- MaTeMaTUYeCKHM TUKTaHT;
- MHAUBHyallbHAs CaM.
pab.;

- TpeICTaBIICHUE
pe3yNbTaToB MO
BBITIOJTHEHUIO 3aJaHHH
MPaKTUYECKOTO 3aHSTHUS;

- KOHTpOIIbHas padoTa;

- BBITIOJIHEHHE
HK3aMEHAIIMOHHBIX 33/1aHUK;
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P.14: temnr 14.1, 14.2, 14.3, 14.4,
14.5

OK.02 HUcnons3oBath
COBpPEMEHHBIE CPE/ICTBA
MOKCKA, aHaJIn3a U
MHTEpIpeTalun
uH(popManuu, u
MH(POPMAaIMOHHbIE
TEXHOJIOTUH TSI BHITIOJTHEHUS
3aJja4 NpoQeccuoHaIbHOM

Pl:temsr1.1,1.2,1.3,1.4,1.5,1.6,
1.7;

P2:tempr2.1,2.2,2.3,2.4,2.5, 2.6;
P.3: temnr 3.1, 3.2, 3.3, 3.4;
P4:tempr4.1,4.2,4.3,4.4,4.5, 4.6,
47,4.8,4.9,4.10;

P.5: temn1 5.1, 5.2, 5.3;

P.6: Temrp1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,

- TECTUPOBAHMUE;
- YCTHBIU OIIPOC;

- MaTeMaTH4YECKHM TUKTaHT;
- MHAMBHIyaJIbHAs CaM.
paob.;

- IPEACTABIICHUE
pe3yabTaToB 110
BBITIOJTHEHUIO 3aJaHUN

JESITEILHOCTH 6.7,6.8,6.9,6.10,6.11; MPaKTUYECKOTrO 3aHSTHUS;
P.7:temw1 7.1,7.2,7.3,7.4,7.5,7.6, | - KOHTponbHas paboTa;
77,738,779, 7.10, 7.11, 7.12, 7.13, | - BbIIOJIHEHHUE
7.14,7.15,7.16,7.17; 9K3aMCEHAIIMOHHBIX 3aJaHMI;
P.8: temrul 8.1, 8.2, 8.3, 8.4, 8.5, 8.6;
P.9: temr1 9.1, 9.2, 9.3, 9.4, 9.5;
P.10: remnr 10.1, 10.2, 10.3, 10.4;
P.11: temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6,11.7;
P.12: temsr 12.1, 12.2, 12.3, 12.4;
P.13: temnr 13.1, 13.2, 13.3, 134,
13.5, 13.6;
P.14: Temnr 14.1, 14.2, 14.3, 14.4,
14.5

OK.03 [LnanupoBaTh u| Pl:temnr 1.1,1.2,1.3,1.4,1.5,1.6, | - TectupoBaHue;

PCAIN30BbLIBATH CcOOCTBEHHOE

1.7;

- YCTHBIH OIPOC;

npodeccuoHalibHOE u| P2:reme12.1,2.2,2.3,2.4,2.5,2.6; | - MaTeMaTUYECKHI JUKTAHT;
JIMYHOCTHOE pazBurue, | P.3: temnl 3.1, 3.2, 3.3, 3.4; - HHIMBHUIyaJbHas caM.
MpEeANPUHUMATEIBCKY IO P4:temp14.1,4.2,4.3,4.4,4.5,4.6, | pad.;
JIeSITENLHOCTD B|4.7,4.8,4.9,4.10; - MpeJCTaBJICHUE
npodeccuonansHoit  chepe, | P.5: Temsr 5.1, 5.2, 5.3; pe3yaBTAaTOB TIO
HCIIOJIB30BaTh 3HaHMsA 10 | P.6: Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | BRINOJIHESHUIO 3aJaHHUI
¢buHaHCOBOW TpamoTHOCTH B | 6.7, 6.8, 6.9, 6.10, 6.11; MPaKTUYECKOTO 3aHSATHUS;
Pa3IMYHBIX XU3HEeHHBIX | P.7:temn1 7.1,7.2,7.3,7.4,7.5,7.6, | - KOHTpOJbHas padboTa;
CUTYaIUIX 7.7,7.8,79,7.10, 7.11, 7.12, 7.13, | - BbINOJIHEHHE

7.14,7.15,7.16,7.17; 9K3aMEHAIIMOHHBIX 3aJaHMI;

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

P.9: temr1 9.1, 9.2, 9.3, 9.4, 9.5;

P.10: remsr 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: remer 12.1, 12.2, 12.3, 12.4;

P.13: temnr 13.1, 13.2, 13.3, 13.4,

13.5, 13.6;

P.14: Temnr 14.1, 14.2, 14.3, 14.4,

14.5
OK.04 Oddextusno | P.1:temsr 1.1,1.2,1.3,1.4,1.5,1.6, | - TecTtupoBaHue;
B3alMO/ICVICTBOBATh u|l.7; - YCTHBIU OIIPOC;

paboTtath B KOJIJIEKTUBE H
KOMaH/1e

P2:tempr2.1,2.2,2.3,2.4,2.5, 2.6;
P.3: remnr 3.1, 3.2, 3.3, 3.4;

- MaTeMaTHU4YCCKU JUKTAHT,
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P.4:temp14.1,4.2,4.3,4.4,4.5,4.6,
47,4.8,4.9,4.10;

P.5: temn1 5.1, 5.2, 5.3;

P.6: Temrp1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7,6.8,6.9, 6.10, 6.11;
P7:temn17.1,7.2,7.3,7.4,7.5,7.6,
7.7,7.8,79,7.10, 7.11, 7.12, 7.13,
7.14,7.15,7.16, 7.17;

P.8: temul 8.1, 8.2, 8.3, 8.4, 8.5, 8.6;
P.9: temr1 9.1, 9.2,9.3,9.4, 9.5;
P.10: remnr 10.1, 10.2, 10.3, 10.4;
P.11: Ttemsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6,11.7;

P.12: remer 12.1, 12.2,12.3, 12.4;
P.13: temnr 13.1, 13.2, 13.3, 134,
13.5, 13.6;

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

- UHIUBUIyaJIbHAs caM.
paob.;

- TIpeACTaBJICHUE
pe3yJIbTaTOB IO
BBIIIOJIHEHUIO 3aJaHUN
MPAKTUYECKOTO 3aHSATHUS;

- KOHTpOJIbHAs paboTa;

- BBIIIOJIHCHHUE
JK3aMEHAIIMOHHBIX 3aJaHMI;

OK.05
YCTHYIO H

Ocy1iecTBISATH

MUCHMEHHYIO
KOMMYHHUKAIUIO Ha
rocy/1apCTBEHHOM A3BIKE
Poccuiickoit  @enepauun ¢
y4EeTOM 0COOEHHOCTEH
COLIMAIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

Pl:temer1.1,1.2,1.3,1.4,1.5,1.6,
1.7;

P.2:temp12.1,2.2,2.3,2.4,2.5, 2.6;
P.3: remnr 3.1, 3.2, 3.3, 3.4;
P.4:temp14.1,4.2,4.3,4.4,4.5, 4.6,
47,48,4.9,4.10;

P.5: temn1 5.1, 5.2, 5.3;

P.6: Temp1 6.1, 6.2, 6.3,6.4,6.5, 6.6,
6.7,6.8,6.9, 6.10, 6.11;
P7:teme17.1,7.2,7.3,7.4,7.5,7.6,
7.7,7.8,79, 7.10, 7.11, 7.12, 7.13,
7.14,7.15,7.16,7.17;

P.8: temur 8.1, 8.2, 8.3, 8.4, 8.5, 8.6;
P.9: temr1 9.1, 9.2, 9.3, 9.4, 9.5;
P.10: remnr 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: remer 12.1, 12.2, 12.3, 12.4;
P.13: temnr 13.1, 13.2, 13.3, 134,
13.5, 13.6;

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

- TECTUPOBAHMUE;
- YCTHBIH OIPOC;

- MaTeMaTHYSCKHI JTUKTAHT;
- MHIUBUIYyaJIbHAS CaM.
pab.;

- IpEeACTaBJICHUE
pe3yabTaTOB IO
BBITTOJIHEHUIO 33JIaHUN
MPaKTUYECKOTO 3aHSTHUS;

- KOHTpOIIbHas padoTa;

- BBINIOJIHEHHE
9K3aMEHALIMOHHBIX 3aJaHU;

OK.06
rpak IaHCKO-
MaTPUOTHUYECKYIO  IO3HIIHIO,
JIEMOHCTPHPOBATH
OCO3HAHHOE IIOBEJECHHE Ha
OCHOBE TPaIUIIMOHHBIX
00II[EYETTOBEYECKUX
LIEHHOCTEH, B TOM YHCIE C
yLIeTOM FapMOHI/I3aIII/II/I
MEXHAMOHAIbHBIX u

[IposiBisATH

Pl:temer1.1,1.2,1.3,1.4,1.5,1.6,
1.7;

P2:temp1 2.1,2.2,2.3,2.4,2.5, 2.6;
P.3: remnr 3.1, 3.2, 3.3, 3.4;
P.4:temp14.1,4.2,4.3,4.4,4.5, 4.6,
47,4.8,4.9, 4.10;

P.5: temn1 5.1, 5.2, 5.3;

P.6: Temp1 6.1, 6.2, 6.3, 6.4,6.5, 6.6,
6.7,6.8,6.9, 6.10, 6.11;

- TECTUPOBAHMUE;
- YCTHBIH OMPOC;

- MaTeMaTUYeCKHUM TUKTaHT;
- MHAUBHyallbHAs CaM.
pab.;

- TpeICTaBlICHUE
pEe3yNbTaTOB 1O
BBITIOJTHEHHIO 3aJaHU
MPaKTUYECKOTO 3aHSATHS,

- KOHTpOJIbHas padoTa;
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MEXKPEJIUTUO3HBIX P7:temr17.1,7.2,7.3,7.4,7.5,7.6, | - BBIIOJIHCHUE
OTHOIIICHUH, npumensts | 7.7, 7.8, 7.9, 7.10, 7.11, 7.12, 7.13, | sk3aMeHallMOHHBIX 3aIAHUN;
CTaHIapThl 7.14,7.15,7.16,7.17;
AHTUKOPPYILIMOHHOTO P.8: Temrr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6;
MOBEICHUS P.9: temr1 9.1, 9.2, 9.3, 9.4, 9.5;

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

P.11: Temsr 11.1, 11.2, 11.3, 11.4,

11.5,11.6,11.7;

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

P.13: temsr 13.1, 13.2, 13.3, 13.4,

13.5, 13.6;

P.14: temnr 14.1, 14.2, 14.3, 14.4,

14.5
OK.07 CogpeiictBoBars | P.1:Temsr 1.1,1.2,1.3,1.4,1.5,1.6, | - TectupoBanue;
COXpaHEHHUI0  OKpyxaromeit | 1.7; - YCTHBIU OIPOC;
cpenbl, pecypcocoepexenuto, | P.2: remsr 2.1,2.2,2.3,2.4,2.5,2.6; | - MareMaTH4YeCKUH AUKTAHT;
MIPUMEHSTH 3HAHUS 06 | P.3: temn1 3.1, 3.2, 3.3, 3.4; - HHJIMBUyaJbHas CaM.
H3MEHEHHU knmuMmara, | P.4: temnr 4.1,4.2,4.3,4.4,4.5,4.6, | pa0.;
IIPUHLIMIIBI oepexximBoro | 4.7, 4.8, 4.9, 4.10; - TpEeICTaBIICHUE
npou3BoAcTBa, dddexrtuHo | P.5: Temur 5.1, 5.2, 5.3; pe3yJIbTaTOB IO
JICHCTBOBATh B | P.6: Temp1 6.1, 6.2, 6.3,6.4, 6.5, 6.6, | BEIIOJHCHUIO 3aJaHUI

qpeSBquaﬁHBIX CUTyalusax

6.7,6.8,6.9,6.10, 6.11;
P.7:temp17.1,7.2,7.3,7.4,7.5,7.6,
7.7,78,79,7.10,7.11, 7.12, 7.13,
7.14,7.15,7.16, 7.17;

P.8: Temrr 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: remsr 10.1, 10.2, 10.3, 10.4;
P.11: Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6,11.7;

P.12: temer 12.1, 12.2, 12.3, 12.4;
P.13: temnr 13.1, 13.2, 13.3, 13.4,
13.5, 13.6;

P.14: temnr 14.1, 14.2, 14.3, 144,
14.5

MPAKTUYECKOTO 3aHSATHUS;
- KOHTpOJIbHAs paboTa;

- BBIIIOJHCHHUE
AK3aMEHAIIMOHHbBIX 3aJaHHI;
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JUCT UBMEHEHUM Y TONMOJITHEHU, BHECEHHBIX B
PABOYYIO NIPOI'PAMMY

Ne HU3MCHCHUSA, J1aTa BHCCCHUSA, Ne CTPpaHuIbI C U3SMCHCHUEM

BbLi1o Crajo

OcHoBanue:

Iloanuck JUIa, BHECIICIro H3MCHCHHUA
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