T'OCYJIAPCTBEHHOE BIOKETHOE ITIPO®ECCHOHAJBHOE
OBPA3OBATEJIBHOE YUPEXJEHUE UPKYTCKOMN OBJIACTH
«YEPEMXOBCKHH T'OPHOTEXHHWYECKHNH KOJLJIEK
M. M.HU. IIAJTIOBA»

YrBepxaaro:

Hupexrop I'BIIOY «UI'TK
nm. M.U. llagoBa»

C.H. Cpbrues

«22» deppansg 2024 r.

PABOYAS ITPOTPAMMA YUYEBHOW TUCIUTLIVHBI
OVY /.07 MaremaTuka
00111€00pa30BaATEJIbHOI0 IIUKJIA
NMPOrpaMMbl OJATOTOBKY CIEIIHATMCTOB CPETHET0 3BeHA

o CrneMMaJIbHOCTH

09.02.07 Hnughopmayuonnsie cucmemvl u RPOZPAMMUPOSAHUE

JOKYMEHT NMOANMmMCAH
QNEKTPOHHOW NOAMUCHIO

qepeMXOB(), 2023 CeptudmkaT: 5ACE6FF6F2E941ECE571CFEA2EAFBSES

Bnapeneu: CbiyeB Cepreit Hukonaesmy
DewncteuteneH: ¢ 23.08.2024 po 16.11.2025




PACCMOTPEHA OJOBPEHA

Paccmotpeno Ha MeToan4eckuM COBETOM

3aceganuu 1K KOJIIeIKa

«Uudopmaruxu u BT» ITporokoa Ne3

ITporokois Nos oT «10» sauBaps 2024 rona

«09» auBaps 2024 r. [Ipencenarens MC: E.A. JIuTBuHIIEBa

[Ipencenarens: Koposuna H.C.

PabGouass mporpamma paspaborana B coorBeTcTBUM ¢ ®PI'OC CIIO c yuerom
npuMepHON paboyeil mporpaMmbl 00111€00pa30BaTEIbHON YUeOHON AUCITUIUIMHBI
OY/1.07 MaremaTuka s mpoecCHOHANBHBIX 00pa30BaTEeIbHBIX OPTaHU3AINH,
YTBEPKJIEHHOM Ha 3acenaHun CoBeTa, IO OLIGHKE COJAEpKaHUS M KayecTBa
OpUMEPHBIX  pabo4yuxX MmporpaMM OO0IIE00pa3o0BaTENbHOTO U COLMAIBHO-
rymanutapHoro oopaszosanus. [Ipotokon Nel4 ot 30.11.2022. ABTOp (aBTOpCKHIA
KOJUICKTUB) TpuMepHON mporpammsbl: JlaBpenoBa Exarepuna BiagumupoBHa,
Muxpuna Tartesna BnamumupoBna, Cacuna Taresina BanepbeBHa, Conpaesa
Mapus Bragumuposna, @egoceeBa 305 PobeproBHa.

Pabouast mnporpamMma mpeaHa3Ha4YeHa s CHCIHAILHOCTH CPEIHEro
npodeccuonanbHoro odbpaszoanus: 09.02.07 MudopMaumoHHbIE CHCTEMbI H
NporpaMMHpOBaHHeE.

Pa3padoruuk: BaacoBa Tarbsina BanepbeBna: — npenonasatens(u) I'BIIOY
«YI'TK um. M.N. IllagoBay.



COJIEP)KAHME

. TIACITIOPT ITPOI' PAMMBI YUEBHOU JIUCITATIIMHEI
. CTPYKTYPA U COJEPXKAHUE YUEBHOM JUCLIMITINHBI

. VCJIOBUSI PEAJIM3ALIMU  TIPOTPAMMBI  YUEBHOU
JIACLUTUIMHEI

. THOOPMAIIMOHHOE  OBECIIEYEHUE  PEAJIM3ALINN
I[TPOI'PAMMBI

. KOHTPOJIb W OLIEHKA PE3YJIbTATOB OCBOEHUS
VUYEBHOM IUCLMIUIMHBI

JIMCT W3MEHEHUN U JOIIOJHEHWI, BHECEHHLIX B
PABOYVIO ITPOIPAMMY

CTP.

26

44

44

45

51



1. TACIIOPT TPOT'PAMMBI YUEBHOM JIJUCHUTIJIAMHBI MaTtemaTuka

1.1. Ob6uaacTh NpMMeHEeHHUs MPOrPAMMBI

Pabouas mporpamma y4eOHOM JUCIMILTAHBI SBISETCS YaCThIO MPOTPaMMBI
IOATOTOBKH CIIELUATUCTOB cpenHero 3BeHa B coorsercTBun ¢ PI'OC CIIO mo
cnennanbHOCcTH 09.02.07 UHpopManuoHHbIe CHCTEMbI U NIPOrPaMMHUPOBaHHE
(kBayuKaIus: CHeUUaIUCT MO0 HWH(POPMAIIMOHHBIM CHUCTEMaM), BXOJAIICH B
coctaB ykpynHeHHoW rpynmsl 09.00.00 UundopMarnka W BbIYHCIMTEIbHAS
TeXHUKA.

Pabouas mporpamma pazpaborana B coorBerctBuu ¢ ®PI'OC COO Ha
ocHoBanuu @DI'OC CIIO mno cnenuansHocTH 09.02.07 WHGopManmoHHBbIE
CHCTeMbl W MNPOrPAMMHMPOBAHME U C YYETOM NPUMEPHON IPOrpaMMbl
o011eo0pa3oBaTeIbHON TUCIUIUTUHEI «MaTeMaTHKa.

1.2. MecTo IMCHUIJIMHBI B CTPYKTYpe Npo¢ecCHOHAIbHOH MPOrpaMMbl
CIlIO
VYyeOHas nqucuuiuinHa «MaTtemaTnka» BXOAUT B 0011€00pa30BaTENbHbIN
UKJ Y4eOHOTO TIJIaHa.

1.3. egu u niIaHUPyeMble Pe3yJibTATbI OCBOCHH S AU CIUTIIUHbI

Conepkanue TporpaMMbl  yuyeOHOW  AMCIUIUIMHBI  «MaTemMaTuka
HAMpaBJICHO Ha [OCTI)KEHHE pE3yJIbTaTOB €€ H3Y4YeHUsS B COOTBETCTBUU C
tpeboBanusiMu GI'OC COO c yuerom npodeccuonanbHoi HanmpapieHHOCTH OT'OC
CIIO 1no cneunansHocTH  09.02.07 HWHpopManmoHHBIE CHCTEMBI H
NporpaMMHpoBaHHUe.



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 pasIu4HbIM  chepam

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

aKTyaJlu3UpoBaTh npobisiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
- yCTaHaBJIHMBAaTh CYIIECTBEHHBII

HpI/I3HaK NN OCHOBAHUA IJIA CpaBHeHI/ISI,
KJaccuukanuu u 0000IICHUS;

- YMEThb BBIYHUCIATH NT€OMETPUUECKUE BETUUUHBI
(umHa, yroi, IUlomAAb, O0BEM,  IUIOIIAIb
MIOBEPXHOCTHU), UCHOJb3ysl HM3ydeHHbIE (HOPMYIbl U
METO/IbI;

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

IIPOU3BENIEHNE, YIrOJd MEXAY BEKTOpaMH, CyMMa
BEKTOPOB, IIPOM3BEJCHUE BEKTOpa HA YHUCIIO;
HaxXoJUTh C TIOMOIIBIO M3Y4YEHHBIX  (hopmyn

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 YKa3bIBAOTCS JMYHOCTHBIE U MeTanpeaMeTHble pe3ynbrarsl n3 ®TOC COO (B nocienueit penakiu ot 12.08.2022), Gpopmupyembie 0611€00pa30BaTEILHON AUCIHMILIMHOM

4 JlucuunnHapHble (MPeJAMETHBIE) PE3YJIbTAThl YKa3bIBAIOTCS B COOTBETCTBUM C UX TOJHBIM nepeuneM Bo GI'OC COO (B nocneaneii penaxuuu 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  PE3YJILTATOB
LIEJISIM, OLICHUBATh PUCKH;

- pa3sBHUBAaTb KpPEAaTUBHOE MBILIJICHUE
IIPU PELICHUH KU3HEHHBIX MPOOJIeM;

3aKOHOMEPHOCTH u
paccMaTpuBaeMBbIX

b) 6azoBbIe HCCIIEA0BATEIIbCKUE
JICCTBUS:

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

- BBIABIIATH NPHYUHHO-CJICJICTBEHHBIC
CBSI3M W  aKTyaJu3upoBaTh  3ajadgy,

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

- aHAIM3UpPOBaTh MOJYYEHHBIE B XOJE
pellIeHusl 3a/1a4u Pe3yJIbTaThl, KPUTHUECKU

OLCHUBATH Hux AOCTOBCPHOCTD,
IMPOrHO3NpOBAaTL HU3MCHCHHEC B  HOBBIX
YCIIOBHUSAX;

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

- yYMETb ONEepUPOBaTh MOHATHUSIMH: MHOXECTBO,
MOJMHOXECTBO, OINEpalMd HaJl MHOXECTBAMU;
YMEHHE HCIOJIb30BATh TEOPETHKOMHOKECTBEHHBIN
ammapar A ONUCAHUS 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 OMHICHIBATh 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  pPACCYXIEHUS JUId
peleHus 3a1a4;

- YMETb ONEpPUPOBATH MOHITUSMU: HATYypaJIbHOE
YHMCIO0, 1eJI0€ YMCIO0, OCTaToK M0  MOJIYJIIO,
pallMOHAIBPHOE YHCIIO, HPPALMOHATIBHOE YHUCIIO,
MHOXECTBAa HaTypajbHbIX, LEJbIX, PALUOHAIbHBIX,
JNCUCTBUTENPHBIX YHCEN, YMEHHE HCIOJIb30BATh
NPU3HAKM  JIEJIMMOCTH,  HauMEHbIIMH  oOrmmid

HCII0JIB30BAaTh




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

- YMETb HWHTETPUPOBATH
pa3HbIX IPEeIMETHBIX 00J1acTel;

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

- U CHOCOOHOCTh MX HCHOJIb30BAHUS B
ITIO3HABATEJIBHOW U COLIUAIbHOW ITPAKTHKE;

3HaHUA U3

JCINTCIIb U HAMMCHBIIICC O6HI€C KpaTHOC, aJITOPUTM
EBknuna npu peumeHuu 3aaa4, 3HAKOMCTBO C

pa3INYHBIMHU MTO3ULIMOHHBIMU CHUCTEMaMH
CUMCIICHUS,;

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

HATypaJbHOH CTENEHHW, CTENEeHb C PaIOHAIEHBIM
nokasareieM,  CTeNeHb € JeHCTBUTEIbHBIM
(BellecTBEHHBIM) IIOKa3aTeyeM, 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, UpPAIMOHAIBHBIE, 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, KOMIIO3HUIIUS

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




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

- 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:
YeTHOCTh (YHKIMH, NEPUOJUYHOCTh (YHKIIMH,
OTrpaHUYEHHOCTh byHKIUY, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (yHKUIUHM, HauOojblIee U
HauMeHbIIee 3HAa4eHHs] (QYHKIUU Ha TPOMEXYTKE;
YMEHUE MPOBOIUTH HCCIeI0BaHNE QYHKIINY;

- YMEHHE HCIOJb30BaTh CBOMCTBAa W Ipaduxu
GyHKUMH Ui pelieHus 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
yObIBaroIas reoMeTpuIeckasi 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 IPOU3BOJIHYIO 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 MaTeMaTHYeCKOT 0
MOJICJIMPOBAaHUsS C TOMOIIbI0 AupdepeHInanbHbIX
YpaBHEHHU;

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

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




UCCIIEIOBAaTh COBMECTHbBIE HAOIIOACHUS C TIOMOIIBIO
JyarpamMm pacCeuBaHUs U JIMHEHHON perpeccuy;

- YMETh HAXOJUThb BEPOSATHOCTU COOBITUH C
UCMOJIb30BaHUEM TpaQUUECKUX METOIOB; IPUMEHSTh
UIs  pemieHus 3agad  (OpMyJibl  CIOXKEHUS U
YMHOXXEHHUSI ~ BEpOSITHOCTEH, (OpMydy IOJHOU
BEPOATHOCTH, popMyity bepHyium, koMmOuHaTOpHBIE
(bakThI 1

- (opMyJibl; OLIEHUBATH BEPOSTHOCTU PEaTbHBIX
COOBITHI; yMEHHE ONepupoBaTb  MOHATUSAMHU:
cily4aifHast BEJIMYMHA, pacnpenenenme
BEPOATHOCTEH, MaTeMaTHYECKOE OKUJaHUE,
JTUCTIEPCHUST U CTAHJAPTHOE OTKIOHEHHE CIIyYalHOU
BEJIMYMHBI, (PYHKUIUHU pacrlpeieseHus U IUIOTHOCTU
pPaBHOMEpPHOT0, TI0Ka3aTeIbHOTO M HOPMAaJILHOTO
pacnpenelieHnii; YMEHHE HCIOJb30BaTh CBOMCTBA
M3YYEHHBIX pacHpeleeHni JUisl peuieHus 3ajady;
3HAKOMCTBO C TMOHSTHSMHU: 3aKOH OOJIBIIMX YHCEl,
METOABl  BBHIOOPOYHBIX HCCIIEOBAaHUM; yMEHHE
IPUBOAUTE IPUMEPHI NMPOSBICHHS 3aKOHA OOJIBIINX
qucell B IPUPOIHBIX M OOIIECTBEHHBIX SIBJICHMSIX;

- yMeTb CBOOOJHO ONEpPUPOBATh MOHATUSAMU:
TOYKa, IpsiMasi, MII0CKOCTh, 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 HpsAMOd u
IUIOCKOCTBIO, YTOJl MEXIY IIOCKOCTAMHU; 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  MHOIOI'DAaHHUK,
npusMma, 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  CEUEHHUE  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, o0OOCHOBBIBATH WU

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

- yMeTb CBOOOJHO ONEpPUPOBATH MOHATHUSIMHU:
wiomanb GUrypel, 00beM (QUrypbl, BEIUYUHA YTIIa,
paccTosHUE OT TOYKH 10 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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NpU3Mbl, [WIMHApPA, KOHyca, IIapa; YyMEHHE
HaXOJIUTh OTHOIIEHUE 00bEMOB MTOI0OHBIX (QUTYD;

- yMeTb CBOOOIHO ONEPUPOBATH MOHATHUSIMHU:
JBIKEHHE, MapauleibHbI MepeHoc, CUMMETpUs Ha
IUIOCKOCTHK ¥ B TPOCTPAHCTBE,  IIOBOPOT,
npeoOpa3oBaHue 1oa00Us, NOAOOHBIE (UTYDBHI;
yMEHHE pacro3HaBaTh PaBHbIE U M10I00HbBIE 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 ONEPHUPOBATH MOHATHSIMHU:
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  HCIOJIb30BaTh
BEKTOPHBIH M KOOPJIMHATHBIM METOJ AJS pEeLIeHus
reOMETPUUECKUX 3a/a4 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 MX CHCTEMBI TI0 yCIIOBUIO
3aJjaud, HCCIIEZOBaTh IIOCTPOEHHBIE MOJAEIH C
UCTIOJIb30BaHUEM ammapara anreopsl,
MHTEPIPETHPOBATH MTOJYyYEHHBII Pe3yJIbTaT; CTPOUTh
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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 MNOAXOASAIIUNA METOJH JUIs
peumieHus  3aJadd;  [OHMMAHME  3HAYUMOCTHU
MaTeMaTUKM B  M3Y4YEHUU  MPUPOIHBIX U
OOIIECTBEHHBIX NPOIECCOB M SBJICHUN; yMEHHUE
pacro3HaBaTh IMPOSIBICHUE 3aKOHOB MATEMAaTHUKH B
UCKYCCTBE, yMEHUe IIPUBOAUTH IIPUMEPBI
MaTE€MAaTHYECKUX OTKPBITUH POCCUMCKON U MHUPOBOM
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

pa3sBUTHS  HaykKu U OOLIeCTBEHHOH
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 LIEHHOCTHU Hay4HOU
JIeATEIIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOCKTHYIO U

- yMeTh OIepupoOBaTh MOHSTUSMU:
panMoHanbHast (QyHKIMS, OKa3aTeabHas (YHKIHA,
cTeneHHas (QyHKUus, jJorapudmuueckas (QyHKIuS,
TPUTOHOMETPUUECKUE ¢byHKIMY, oOpaTHbIe
(GyHKIMU; YMEHHE CTPOUTh TpadUKH HM3YUEHHBIX
(GyHKIMHA, WCHONB30BaTh IpaUKU MPH U3YyUYEHHUH
IIPOLIECCOB M 3aBUCUMOCTEH, NPHU PEIICHUH 3a1a4 U3
Apyrux y4eOHBIX MPEAMETOB U 3aJad U3 PealbHOM
KHU3HH; BBIPAXKATh (OPMYJIaMU 3aBUCUMOCTH MEXY
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(pOpMaLIMU U3 UCTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITENIbHO ~ OCYILECTBIISATh  TOMCK,
aHaJN3, CHCTEMATH3aIUI0 U HHTEPIPETAIHIO

UHpOpPMALUK PA3IUYHBIX BUAOB U (opM

MIPEJICTABIICHHSI,
- co3daBaTh TEKCTBl B  Pa3IUYHBIX
dbopmarax c Y4ETOM Ha3HAYCHHS
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, TOKa3aTelIbHbIE,
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 PELeHUs MAaTeMaTU4YeCKUX 3aJad U 3ajad M3
pa3IuyYHbIX 00JacTel HayKu U peanbHOM JKU3HH;

- yMeTb CBOOOJHO ONEPHPOBATH MOHATUSAMHU:
JBUKEHHE, NapajuleNIbHbIA IepeHOC, CUMMETPUS Ha
IUDIOCKOCTA M B IPOCTPAaHCTBE,  IIOBOPOT,
npeoOpazoBaHue 1Moa00UsI, TMOAOOHBIE (QUTYPHI,
YMETh pacro3HaBaTh paBHbIE U MOA00HbIE QUTYPHI, 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 MPEIMETOB U U3 PEATILHOM KU3HU;

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

TPUTOHOMETPUUYECKHUE YPaBHEHUS U HEPABEHCTBA, UX
CUCTEMBI;

- yMETh OIIepUpOBaTh MOHSTUAMU:
MHOTOIPAaHHHMK, CEYEeHME 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 UHpOpManuu, HHPOPMAIIMOHHON
0€30MaCHOCTH JIMYHOCTH.

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

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

- OCO3HaHHWE JMYHOrO  BKJIaJa B
MOCTPOEHNE YCTOMUNUBOTO 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 HApOJOB
Poccuu;

OBnanenue YHUBEPCAIbHBIMHU
PEryJSATUBHBIMU JIEHCTBUSIMU:

a) caMOOpraHH3aIus:

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

- CaMOCTOSITEIBHO COCTaBIISATH IUJIaH
perieHus: TpoOJIeMBbl ¢ YY€TOM WMEIOIIHNXCS

IIOBEPXHOCTH  INHPAMUJIBL,  IPU3MBI,
LWINHApA, IUlomanb  cdepbl, 00beM
MPSAMOYTOJIBHOTO  MapajulejenuIesa, MUpPaMUIBL,
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 PaclO3HaBATh IIPABUIIBHBIE MHOTOI'PaHHUKY;

- YMETb OIIEpUPOBATH MOHATUSAMH:
MIPSAMOYTOJIbHAsl CUCTEMA KOOPJAWHAT, KOOPIAUHATHI
TOYKH, BEKTOP, KOOPAMHATBI BEKTOpa, CKaJISAPHOE
MIPOU3BEJICHHE, YIOJI MEXAY BEKTOpaMH, CyMMa
BEKTOPOB, IIPOMU3BEIECHUE BEKTOpa Ha YUCIO;
HaXOJUThb C TIOMOHIIbIO H3YYEHHBIX (opMyl
KOOPJMHATBI 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
LENH " ycCrexy, ONTHMH3M,
MHUIMATUBHOCTh, YMEHHME JIEHCTBOBATbD,
UCXOJs U3 CBOMX BO3MOKHOCTEM;

- DMIIaTHH, BKIIIOYAIOIIEH CIIOCOOHOCTH
IIOHMMATh  3MOLMOHAIBHOE  COCTOSTHUE

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

- COIHAaJIBHBIX HABBIKOB, BKJIIOYAIOIIIMUX
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
3HaHHMs 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
MIOCTPOCHHE YCTOWIHBOTO 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;

- CaMOCTOSATEILHO COCTAaBJISTH IIJIaH
pelIeHUs TPOOIEMBI C YUETOM UMEIOIIHXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH W
MPEANOYTEHHUI;

- yMETh ONEPHUPOBATH MOHATUSAMH:
paluoOHaJIbHBIC, UPPALMOHAIBHBIC, [T0OKA3aTCIIbHBIE,
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,
Kacaromascs cepsl, IIIMHAPA, KOHyCa, IJIONIaIh
MOBEPXHOCTH  MUPaMHAbI, TPU3MBI, KOHYcCa,
OWIUHApPa, TUiomans  cdepel, o00BeM  KyoOa,
MPSIMOYTOJIBHOTO — TIapaJUleNienumneaa, MUPaMHUIbI,
NpU3MBl, IWIWHApaA, KOHyca, IIapa; YyMEHHE
n300paxaTh MHOTOTPAHHUKA ¥  TOBEPXHOCTH
BpalmcHus, HMX CEYCHHA OT PYKH, C IIOMOIIBIO
YepTEKHBIX HHCTPYMEHTOB U SJICKTPOHHBIX CPEJICTB;
YMETh pacrlio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE;
YMETh pacro3HaBaTh MPaBUIbLHbIE MHOTOTPAHHUKHY;

- yMeTh OIIEPUPOBATH TIOHSTUSIMH:
[psIMOYTOJIbHAS CUCTEMA KOOPAMHAT, KOOPAUHATHI
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 0Opa3oBaTeNnbHBIi 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,
BKJIFOYAIOLIEH 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 DddexTrnBHO B3aUMOICHCTBOBATH U

pa6OTaTL B KOJUICKTHBC U KOMAaH/IC

- TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOATEJIBHOCTH U CAMOOIIPEEIICHUIO;

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

OBnageHue YHUBEPCAJIbHBIMHU
KOMMYHUKATUBHBIMU JICHCTBUSMH:
C) COBMECTHas AeATEIbHOCTD:

- TMOHUMAaTh u HCII0JIb30BATh
IIPEUMYIIECTBA KOMaHIHON u
UHAUBUAYaTbHON paboOTHI;

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

JOCTHIKEHHUIO: COCTABJIATH IUIaH JEHCTBHUH,

- pacrpenensTh 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

CUTyalHsX, MPOSABIATH TBOPYECTBO U
BOOOpakeHHWe,  OBITh  WHHUIUATUBHBIM.
OBnanenue YHHUBEPCAIbHBIMU

PETyJIATUBHBIMH JIEHCTBUAMMU:
T) IPUHSATHE ce0s U IPYTHX JIOCH:

- YMETh OIIEpUPOBAaTh MOHATHAMU: CIIyYaHHBII

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

YMHOXXEHHUS BEPOSITHOCTEH, KOMOMHATOpHBIE (haKThI
u  GopMyiBl TIpU pEIICHWH 3a/]ad; OICHHBATH
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 TMOHSATHIMHU:
rpaduk QyHKIMH, 0OpaTHAsT PYHKITHS, KOMITO3HIIHS
byHKUMHA, JnWHeWHas ~QYHKOMA, KBaJpaTHYHAS
¢byHKuMsA, creneHHas  QYHKIHMA  C  LEJIBIM
mokaszarejieM, TpPUTOHOMETpUYecKHe  (yHKIHH,
oOpaTHbIE TPUTOHOMETPUYECKHE  (YHKIIMH,
noKa3aTebHas " JorapupmMuIecKas
GyHKIIUU; YMETh CTPOUTHh Tpaduku  QYHKIIHIA,
BBITIOJIHATH MPe00pazoBaHust rpaukoB QyHKINH;

- 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 ¢byHK1UY,
OTpaHUYECHHOCTh byHKIHH, MOHOTOHHOCTb
GbyHKIMH, SKCTpeMyM (yHKUUHM, HauOojbliee U
HaVMEHbIIEe 3HaueHUs (YHKIMHA Ha TPOMEXKYTKE;
yMETb MPOBOAMTH UCCIIE0BaHUE (DYHKIIUH;

- yYMETh HCIOJB30BAaTh CBOWCTBA M Trpaduku
GyHKUMH U pelieHus ypaBHEHUH, HEPaBEHCTB U
3agad  C  IapaMeTpamu; — H300pakatb  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 KYJIBTYPHOTO 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 JAPYTUX HApOIOB,
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 MPOLECCOB M SBJIEHUM; MPEICTABIATH
MHPOPMALIMIO C TOMOUIbIO TAaOMUIl W JAHUArpamm;
HCCIIEeI0OBaTh CTATUCTUYECKUE TaHHBIE, B TOM YHCIIE
C TNpUMEHEHHEM rpaUYecKux METOJIOB U
ANEKTPOHHBIX CPE/ICTB;

- YMEThb ONEpUpOBaTh TOHATUSAMHU: TOYKa,
npsiMasi, TUIOCKOCTb, TMPOCTPAHCTBO, JBYTPaHHBIN
yTOJI, CKpELIUBAIOLIMECs IPSAMBIE, TapaIeIbHOCTh U
MEPIEeHIUKYISIPHOCTDh MPSMBIX U IJIOCKOCTEH, yroi
MEXIy MNOpsIMBIMH, YIoJl MEXKIy TMpsIMOA U
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- TOTOBHOCTH K CaMOBBIPAXCHUIO B
pa3HbIX BHAAX HCKYCCTBA, CTPCMIJICHUC
IMPOSABJIATE KA4ECTBA TBOp‘IGCKOfI JIMYHOCTH,

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

OBnanenune YHUBEPCAIbHBIMU - YMEThb MCIOJb30BaTh IpPU PELICHUM 3anad

KOMMYHUKAaTHBHBIMH JICHCTBUSMU: U3y4YeHHble (aKThl M TEOPEMbl IUIAaHUMETPUHU;
a) oOILeHue: yMEHHE OLICHUBATH pa3Mmepsl 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, KOOPAUHATHI BEKTOpA, CKAJISIPHOE
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;
rapMOHM3ALUU MEXHaIIMOHAIbHBIX U | HapoJOB Poccuiickoit ®denepanuy, | HAXOAUTh € TOMOIIBIO  U3YyYEHHBIX  (hopmyi
MEXPEJIUTHO3HBIX OTHOILIEHUHM, HNPUMEHSTh | HICTOPUYECKHUX u HallMOHAJIBHO- | KOOPAMHATBI CEPEINHBI OTPE3KA, PACCTOSIHUE MEXKAY
CTaHJAPThl aHTUKOPPYNLMOHHOTO MOBEJICHHUST | KyJIbTYPHBIX Tpaaului, (opMupoBaHHE | IBYyMs TOUKAMHU;

CHUCTEMBI 3HAYMMBIX LIEHHOCTHO- - yMeThb BBIOMpaTh MNOAXOIAIIMN H3yUYEHHBIN
CMBICIIOBBIX ~YCTaHOBOK, METOJ JUIsl pELIeHus 3ajayd, paclo3HaBaTh
AHTUKOPPYMLUOHHOTO MHUPOBO33PEHUs | MaTeMaTu4eckue (GakThl 1 MaTEMaTHYECKUE MOJEIN
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 00s3aHHOCTEH, YBa)KCHUE 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 B3aUMOJICHCTBOBATh C
COLIMAJIbHBIMU MHCTUTYyTaMU B
COOTBETCTBMM C WX (QyHKIMSIMH |
Ha3HAYCHHEM;

- TOTOBHOCTb K TyMaHUTapHOW U
BOJIOHTEPCKOM AEATEIbHOCTH;
ITaTproTHYECKOr0 BOCIIMTAHUS:

- c(hOpMHUPOBAHHOCTh POCCUICKON
IPaKIaHCKOW UIEHTUYHOCTH, IaTPUOTHU3MA,
YBaXCHHSI K CBOEMY Hapoay, 4YyBCTBa
OTBETCTBEHHOCTHU nepexn Ponunoii,
TOPJOCTH 3a CBOM Kpau, cBO0 PoauHy, cBoil

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

- yYMETb ONEpPUPOBATH MOHATHUAMU: CIIy4YaHHBII

ONBIT M  Cly4ailHOe COOBITHE, BEPOSTHOCTD
CIIy4aiiHOTO COOBITHS; yMETh BBIUUCIISATH
BEPOSITHOCTh C HCIOJb30BaHUEM TIpapUuecKuX
METOJIOB; TPUMEHATH (OPMYJbl CIOXKEHHUS U

YMHO’KEHUS BEPOSITHOCTEN, KOMOMHATOPHBIE (PAKTHI
u  (QopMynbl IpU pELIEHWH 3a/ad; OLICHUBATh
BEPOSITHOCTH pEabHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4alHBIMM BEJIMYMHAMH; YMEHHME NPHUBOIUTH
MpUMEphl MpPOSBIEHUS 3aKOHA 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, TEXHOIOTUAX 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 TPaeKTOPUH;

- 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;

- pa3pabarpiBaTh  IUIAH  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
KU3HEJEATEIBHOCTH;

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

- JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM,
BHOCHUTh KOPPEKTHBBI B JEATEIHLHOCTD,
OIICHUBAaTh  COOTBETCTBHE  PE3YJIHTATOB
LETIsIM;

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;
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1.4. KounuyecTBO 4acoB Ha 0OCBOCHHE NIPOrPaMMbl Y4eOHOM U CHUIINHBI
O06BeM 00pazoBaTenbHON MPOrpaMMbl 269 4acoB, B TOM YKCIIE:

- y4deOHBIX 3aHATHHA 251 4YacoB, B TOM 4YHCJIE Ha MPAKTHYCCKHEC
(;1abopaTopHbIe) 3aHATHS 76 4ACOB;

- MPOMEXYTOUHYIO aTTecTanuio 18 yacos.
2. CTPYKTYPA U COJIEPKAHUE YYEBHOM JUCIHUIIJIMHBI

2.1. O0beM AUCHMILVIMHBI U BUABI y4eOHOH PadoThI

Buabl yueOHOM padoThI O0bem B
yacax
O06bem 00pa3oBaTeIbHOI NPOrPaMMBbI M CHUIIIMHBI 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 -
MPAKTUYECKNE 3aHITUSA 40
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. TemaTuyeckHi IVIAH U COAEPKAHUE TUCHUTIIHHBI

Koabl koMneTeHIUM,

Homep | Copepxxanme yueOHOro Marepuasa (0CHOBHOE M NPO¢ecCHOHATBHO-
HaumenoBanme pa3iesioB u Oo0bem ¢dopmupoBanmnio
yueOHOro OPHEHTHPOBAHHOE), JJA00pPaATOPHbIEe U MPAKTHYECKHE 3AHATHSA,
TeM . 4YacoB | KOTOPBIX CIOCOOCTBYeET
3aHATHA NPHUKJIATHON MOAYJIb (IPH HAJIMYMH)
3JIEMEHT MPOrPaMMbl
1 2 3 4 5
OcHOBHOe coJep:KaHue
Cemectp Nel 94
Paznea 1. IloBTOpeHue Kypca MaTeMaTHKH OCHOBHOM HIKOJIbI
Tema 1.1. ConeprkaHue y4eOHOro MaTepuasa
Ilens m 3amaum MateMaTUKU .
ba3oBbie 3HaHMS U yMEHHs 1O MaTeMaTHKe B MpodeccHOHANbHON U B
npu OCBOCHHMH 1. o 2
MMOBCETHEBHOM JESATEITHHOCTH.
CIIELUATBHOCTH
Tema 1.2. Copepxanue yueOHOro MaTeprasia
Uucna ©U  BBIYUCIICHHUS. HelicTBust HaJ TOJIOKHUTEIBHBIMA M OTPUIATEIBHBIMU  YHCIIAMH,
Boipaxenus u 2. OOBIKHOBEHHBIMU U AECSITUYHBIMU JPOOsSMU. J[eHCTBUS CO CTENEHAMH, 2
peoOpa3oBaHus (bOopMYJIBI COKPAIIECHHOTO YMHOXECHHUSI. OK.01, OK.02, OK.03,
ITpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJIEPKAHUE OK.04, OK.05, OK.06,
Tema 1.3 3 IIpakTuyeckoe 3ansaTue Nel. Bunpl miockux Guryp um Ux Miiomaib. 5 OK.07
- ) [IpakTUKO-OPUEHTUPOBAHHBIE 33]]a4H B KypPCe T€OMETPUHU Ha MIIOCKOCTH.
I'eomeTpus Ha MIOCKOCTH
4 IIpakTuueckoe 3ansitue Nel. Bunbl miockux Guryp u Ux IUIOMIAb. >
) [IpakTUKO-OPUEHTUPOBAHHBIE 33]]a4H B KypPCE T€OMETPUU Ha MIIOCKOCTH.
Copepxanue yueOHOro Matepuasa
Tema 1.4 5 IIpakTHyeckoe 3ansitue Ne2. [IpocTsie NPOLIEHTHI, pa3HblE CIOCOOBI UX >
o ) BbluKCIeHHs. CII0KHBIE TPOIICHTHI.
[IponieHTHBIE BBIYMCIICHUS
6 IIpakTuueckoe 3ansitue Ne2. [IpocThie IPOIIEHTHI, pa3HbIE CIIOCOOBI MX >

BerunciieHust. CIIoKHEIS IMIPOICHTEI.

Tema 1.5.

Coneprkanue yueOHOro MaTepuasa
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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
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CkansipHoe  NpOU3BEICHUE
BEKTOPOB

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
1 BEKTOPBI

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.

Pa3nea 4. OcHoBbI TpuroHoMerpun. Tpuronomerpuyeckne GyHKIUH

Tema 4.1.
Tpuronomerpuueckue
GyHKIMU IIPOU3BOJILHOTO

Copneprkanne yueOHOTO MaTepuaa

25.

Pannannas mepa yria. IIoBOpOT TOYKM BOKpYI Hadajla KOOpAMUHAT.
OnpeneneHre CHHYcCa, KOCHMHYCA, TAHT€HCAa M KOTAHT€HCA. 3HaKH

OK.01, OK.02, OK.03,
OK.04, OK.05, OK.06,
OK.07
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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
Cucrembl
TPUTOHOMETPHUIECKUX . .
. 39. | CucreMbl IPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM
ypaBHEHU
Tema 4.10. Copepxanue yueOHOro MaTepuasa
Pemenne 3amau. OCHOBEI
TDHOHOMETDHHN KontpoabsHnass padora Ned. IIpeoOpazoBaHHe TPUTOHOMETPHUECKUX
p PHH. 40. BbIpaXKCHUM. PellieHre TpUroHoOMEeTpUUEeCKUX YPaBHEHUN U HEPABEHCTB,
Tpuronomerpuueckue N N
B TOM YHCJIE C UCIIOJIb30BAHUEM CBOWUCTB (PYHKIIUH.
GyHKIMH
Pazpgea 5.
Coneprkanne yueOHOTO MaTepuaa
KommiiekcHble ynciia
[Tonsitue xommiekcHoro yucia. ComnpspkKeHHbIE KOMIUIEKCHBIE YHUCIA,
Tema 5.1 MOAYJIb U apryMEHT KOMIUIEKCHOro uyucia. @opma 3amucu
o 41. | koMIJIeKCHOTO  4yHcia  (TeoMeTpuyeckas, TpPUTOHOMETpUYecKas,
KommnekcHeie uncia o
anreOpandeckas). ApUPMETHYECKHE JEHCTBUS C KOMIUICKCHBIMH
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,
[IpuMeHeHne KOMIUIEKCHBIX " | xommiekcHbIX yncedn. [IpuMepsl HCTIOIB30BAHMS KOMIUJIEKCHBIX YHCET. OK.07
qrcen 43 IIpakTuyeckoe 3ansitue Ne8. BrinonHeHue pacyeToB C MOMOIIBIO
" | xoMIuIeKCHbIX yncel. [IpuMepsl HCoib30BaHMs KOMIUIEKCHBIX YHCE.
KonTpoabnasi pabora NeS. [IloHdaTne KOMIUIEKCHOTO —4HCIA.
Tema 5.3. ConpsiKeHHBIE KOMITJIEKCHBIE YUCIIa, MOJTYJIb M ApTYMEHT KOMILIEKCHOTO
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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Puznyeckuit CMBICII . o
HPOH3BOHOM s 53 IIpakTyeckoe 3anaTHe Ne9. dusznueckuil (MEXaHUYECKUI) CMBICI
P " | IpOU3BOAHOMN — MTHOBEHHAs! CKOPOCTb B MOMEHT BpeMeHH t: v=s’(t)
po)eCCHOHAIBHBIX 3a]]a4ax
ConeprkaHue ydeOHOro MaTepuasa
Bospacranne u yObiBaHue (YHKIIMH, COOTBETCTBHE BO3pacTaHUsl W
Tema 6.7 yObIBaHMsA (QYHKUMH 3HaKy Mpou3BoaHOW. [loHsATHE mNPOM3BOAHOM
o BBICILIETO  MOPSJKA, COOTBETCTBHE 3HAKa BTOPOM IPOU3BOIHOM
MOHOTOHHOCTD  (PYHKITUH.
ToUKI 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
MTOMOIIBIO TPOU3BOAHOMU. JIpoOHO-TMHEHHAs YHKITHSI.
Tema 6.8. Coneprkanne yueOHOro MaTepuasa
HccnenoBanue HKUUU U
by 55. | UccnenoBanue pyHKIIMM Ha MOHOTOHHOCTh M MTOCTPOEHHE IPapUKOB.
MOCTPOEHUE IPaPUKOB
Tena 6.9 Copneprxanue yueOHOro MaTepuaa
- Haxoxnenne HamOONbIIEro W HAMMEHBUIETO 3HAYEHUS (YHKIUH,
HauOonbiiee u HauMmeHbllIee
56. | mocTpoeHue rpauKOB MHOTOWIEHOB C MCIIOJB30BAaHUEM armapara
3HaYeHUs! QYHKIUU
MaTEeMaTHYECKOT0 aHaJIN3a.
IIpodeccuonaIbHO-OPHEHTHPOBAHHOE CO/lePIKAHME
Tewma 6.10. pod PHEHTHP P
HaxoxneHne onTUMallbHOTO
IIpakTnyeckoe 3anatue Nel0. Haumensbiiee u HanOospIIee 3HAYCHUS
pe3ysibTaTa €  MOMOIIbBIO 57.
. bYHKIIH.
IIPOU3BOHON B
IIpakTnyeckoe 3anaTue Nel0. Haumensiiee u HanOospIIee 3HAYCHHS
IPAaKTUYECKHX 3a/1a4ax 58.
byHKIHH.
Tema 6.11. Copneprxanue yueOHOTo MaTepuaa
Pemenue 3a1a4. Kontpoabnasn padora Ne6. DopMysl u IpaBuia
[TpousBonHble (YHKIHMH, ee 59. | nudpdepenmmpoBanus.  MccnenoBanne  QyHKIMH € TIOMOIIBIO
IPUMEHEHHE npou3BoiHON. Hanbospliee 1 HauMeHblIee 3HaueHUs] PyHKIUH.

Pasznen 7. MHOIOrpaHHMKHM M TeJ1a BpallleHUs

Tema 7.1.

‘ Copepxanue yueOHOro MaTepraa
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Bepmmnbl, pebpa, rpaHu

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

60.

MHOT'OTPAaHHUKOB Junaronans. Ceuenrie. Beinykiible ¥ HEBBIMYKJIbIE MHOTOTPaHHUKH.
Tema 7.2. Conepkanue yueOHOro MaTepuasa
ITpusma, ee cocTaBisOLINE

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

[Ipssmast v HaknoHHas npusma. IIpaBunbHas npusma. Ee ceuenue.
MIPaBUJIbHAS TPU3MBI
Tema 7.3. Conepkanue yueOHOro MaTepuasa
[Tapannenenunen Ky0. .
CCEGHHG ’ « }6121 62 [Tapannenenunen, cBOMCTBa MPSAMOYTOJBHOTO Mapajuleenumneaa, Kyo.
yoa, " | Ceuenue ky0a, mapajenenumnesaa.
napajuieNienunena
Tema 7.4. Coneprkanue ydeOHOro MaTepuasa
IInpamuna, ee
COCTaBIISOIIKE, CCUCHHE. 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 . .
p P ’ 64. | [Inomaap G0KOBOW M MOTHOW MOBEPXHOCTU MPU3MBI, TUPAMUJIBL.

MTUPAMHU/IBI
Tema 7.6. ConeprkaHue y4eOHOro MaTepuasa
CummeTtpust B KyOe .
a anngermnez[e . I/IZMC, 65 CuMMeTpHUsl OTHOCUTENIBHO TOYKH, MPSAMOM, Mmiuockoctu. CUMMETpHs B

p > TP ’ " | xyOe, mapaienenunesae, Npu3Me, MUpaMu/e.
UpaMuJie

ITIpodeccnoHAILHO-OPHEHTHPOBAHHOE COJIEPsKAHNE
Tema 7.7. 66 IIpakTnueckoe 3ansaTue Nell. CummeTpusi B Ipupoie, apXUTEKTypeE,
IIpumepsl  cummeTpuii B ' | TeXHUKeE, B OBITY.
npodeccun 67 IpakTnueckoe 3ansaTue Nell. CumMmeTpusi B Ipupoie, apXUTEKTYpeE,
" | TeXHUKeE, B OBITY.
Copepxanue yueOHOro Matepuasa

Tema 7.8. 68 IIpakTHyeckoe 3ansitue Nel2. [TonsiTve npaBUILHOTO MHOTOTPAHHUKA.

CBolicTBa IMPaBUJIbHOI'O MHOI'OT'PAHHUKOB.

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

IIpakTHyeckoe 3ansitue Nel2. [TonsiTve npaBUILHOTO MHOIOTPAHHHUKA.

MHOT'OTPaHHMKH, ux 69. .
. CaoiicTBa IPaBUJILHOTO MHOTOI'PAaHHUKOB.
CBOICTBa
Tema 7.9. Copepxanue yueOHOro MaTepuasa
Humunaap, ero
Humuuap wu ero osnementsl. CeueHue IwMHApa (MapauiesibHOE
COCTAaBJISIIOLIHE. Ceuenue 70.
OCHOBaHUIO U ocu). Pa3zBepTka nunuuapa.
ITWIAH]IPA
IIpodeccnoHAILHO-OPHEHTHPOBAHHOE COJIEP:KAHNE
IIpakTnueckoe 3ansaTe Nel3. Konyc um ero snementsl. CeueHue
Tema 7.10. 71. | KoHyca (mapaielabHOE OCHOBAHHMIO U MPOXOASILEE UYEPE3 BEPIIMHY),
Konyc, ero cocrapnsmomue. KOHU4YeckHe ceueHus. Pa3BepTka KoHyca.
Ceuenue koHyca IIpakTyeckoe 3ansaTue Nel3. Konyc u ero snementsl. CeueHue
72. | koHyca (mapaielbHOEe OCHOBAHHMIO U MPOXOSIIee 4Yepe3 BEpIIMHY),
KOHUYECKHe ceueHus. Pa3BepTka KoHyca.
Tema 7.11. Copepxanue yueOHOro MaTepuasia
VYceuennslii konyc. Cedenue 73 VYceuennslii konyc. Ero obpasyromias u Beicota. Ce4eHHe yCEUeHHOTO
YCEUYEHHOT0 KOHyCa " | KoHyca.
Tea 7.12 Copepxanue yueOHOro Matepuala
oy [ap u cdepa. Bzanmuoe pacnonoxenue chepsl 1 miockoctu. CedeHne
[ap u chepa, ux ceueHus 74.
n1apa, cgepol. Coneprkanue yueOHOro Marepuaa
CojeprkaHue ydeOHOro MaTepuasa
Tema 7.13 [Tonstue 06 oObeme Tema. OObeM Kyba U MPSIMOYTOJBHOTO
T 75. | mapamenenunenaa. O0beM nmpu3Mbl U muuHApPa. OTHOIICHWE 00BEMOB
[TonsiTne 06 oOBemMe Tena. .
o100HBIX Ten. ['eoMeTpuyecKuil CMBICT ONpeeauTeNs 3-ro NopsaKa.
OTtHo1eHne 00BeMOB
[lonsitue 06 o6beme Tema. OObeM Kyba U MOPSIMOYTOJIBHOTO
MOTOOHBIX TE
76. | mapamnenenunena. O6bem nmpusmsl U nunuHApa. OTHOIIEHHE 00BEMOB
1moA00HBIX Ted. ['eoMeTpruecKuii CMBICI OMPENETUTENsI 3-T0 MOPSAKA.
Tema 7.14. Copepxanue yueOHOro MaTepuasa
O0BembI " TJIOIIA AN 77 O0nembl TUpaMuIbl U KOHYChl. O0BbeM mrapa. [lnomaan moBepxHocTen

HOBerHOCTeﬁ TCJI

TCII.
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Tema 7.15. KomOunHanum

Coneprkanne yueOHOro MaTepuasa

MHOTOIDAaHHUKOB WU TEll 78. | ITpakTHyeckoe 3ausATHE Nel4. KomOUHAIIMM FeOMETPUUECKUX TEIL. 2
BpAILICHUS 79. | llpakTuueckoe 3ansitue Nel4, KoMmOnHanmuu reoMeTpuIeCcKux Ted. 2
Coneprkanue yueOHOro MaTepuasa
IIpakTuueckoe 3ansatue NelS. Hcmons3oBanwe  KOMOWHAIWN
Tema 7.16. 80. | MHOrOrpaHHMKOB M TE€J BpALLEHUS B IPAKTUKO-OPHUEHTHPOBAHHBIX 2
['eomeTpuueckue 3ajayax.
KOMOWHAIIUM Ha MTPaKTUKE IpakTuyeckoe 3ansaTue NelS. Ucnonb3oBaHue KOMOWHAIIMIA
81l. | MHOTOTPaHHMKOB M TE€J BpALEHUS B MNPAKTUKO-OPHUEHTUPOBAHHBIX 2
3a/1a4ax.
Tema 7.17. Copepxanue yueOHOro MaTepuasa
Pemnrenne 3a1ad.
Koutpoabnass paGora Ne7. OO0bemMbl M TUIOMAAU TMOBEPXHOCTHU
MHoOrorpaHHMkd ¥ Tela 82. 2
MHOTOTPaHHHUKOB U TEJ BpaICHHUS.
BpaIICHUS
Pasnea 8. IlepooOpasnas ¢pynkuuu. [IpaBuiia Haxoxk/IeHHs NEPBOOOPA3HBIX
Copepxanue yueOHOro Matepuasa
Tema 8.1 3azaya 0 BOCCTAHOBJIEHUM 3aKOHA JIBUKEHUS IO M3BECTHOM CKOPOCTH.
" [Tonsitue wHTerpupoBanus. O3HAKOMIICHHWE C MOHATHEM HWHTETpajia U
[TepBooOpasznass  QyHKIHU. .
nepBooOpazHoit st ¢ynkumun y=f(x). Pemenue 3amad Ha CBS3b
[IpaBuia HaXO0XICHUS 83. . 9 . 2
nepBooOpa3HOl U ee MPOU3BOAHOM, BHIYMCIEHUE MEPBOOOPA3ZHON AJist
epBOOOPa3HBIX -
nanHou pyukuuu. Tabmuna hopMyIt I HaX0XKIEHUS IEPBOOOPA3HBIX. OK.01, OK.02, OK.03,
W3yuenune npaBuia BEIYUCICHUS TEPBOOOPA3HOM. OK.04, OK.05, OK.06,
Coneprkanue yueOHOro MaTepuasa OK.07
Tema 8.2. 3amayy, TPUBOJSAIIME K TOHATHIO OMNPEAENEHHOrO0 HWHTerpajia — o
[Inomanpy  KpUBOIMHEMHOUN BBIYMCJICHUH TUIOIIAIA KPHUBOJMHCHHOW Tpamenuu, O TepEeMEIICHUH
Tparnenuy. ®opmyna 84. | Touku. IloHsATHe oOmpeneneHHOro uHTerpai. [eomeTpudyeckuit u 2
HrroTona-Jleitoauma bu3HYecKuil CMBICT ompenaesieHHoro uHterpaita. @opmymna HeroToHa-
JleliOHULIA.
Tena 8.3 Coneprkanue yueOHOro MaTepuasa
o 85. | IlonsiTue HeonpeaeIeHHOTO HHTETpaa.
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Heonpenenennsiii u
ONpeJIeJICHHBIN HHTErpall

Tema 8.4. Ilousgtue 00

Conepkanue yueOHOro MaTepuasa

ONpEACIIEHHOM  HMHTErpaie
KaK iouiau 86. | ['eomeTpuueckuii CMbICI OIPEIETICHHOIO UHTETpaia.
KPHUBOJIMHEWHOW TpaIenuu
IIpogeccuoHaIbHO-OPHMEHTHPOBAHHOE COJIeP:KAHME
IIpakTH4yeckoe 3aHATHE Nel6. I'eomerpuyeckuii CMBICII
_7 onpeneneHHoro uHrerpana. ®opmyna Hetorona- JleiiOnuna. Pemenne
. " | 32124 HA IPUMEHEHUE UHTETPaJ I BEIYUCICHHS (PU3NYECKUX BETNYUH
Tema 8.5. OmnpeneneHHbII .
U IUIOIIAJCH.
WHTETpaJl B )KU3HA =
IIpakTHyeckoe 3aHATHE Nel6. I'eomerpuuecknii CMBICII
28 onpeneneHHoro uHrerpana. ®opmyna Hetotona- Jleiionuna. Pemenne
" | 32124 HA IPUMEHEHUE WHTETPaJ I BEIYUCICHHS (PU3NYECKIX BETUMIUH
U IUIOLIAIEHN.
Tema 8.6. Coneprkanne yueOHOro MaTepuasa
Pemrenne 3a7ad.
Koutpoabnasi padora Ne8. IlepBooOpasnas ¢ynkuun. I[Ipasmia
[TepBooOpasHas GpyHKIUH, ee 89.
HaXO0XJeHUs epBooOpasHbix. Ee mpumenenue.
MIPUMEHEHHE
Pa3nes 9. Crenenn n kopuu. CrenenHasi QyHkuus
Tema 9.1 Copepxanue yueOHOTo MaTepualia
Crememmas  dyHKums, —ee %0 Horfmme KOPHS N-Off CTENEHH W3 IEHCTBHTENLHOIO MHCIa. OyHKIMH
CBOINCTBA .| y=Wx ux cBoiictsa u rpadguku. CBOMCTBa KOPHS N-0ii CTENEHH.
OK.01, OK.02, OK.03,
Tema 9.2. Copepxanue yaeOHOTO MaTepHralia OK.04. OK.05. OK.07
.04, OK.05, OK.
[TpeobpazoBanue
BBRIPKCHUI C KOPHAMMU N-OH 91. | IlpeoOpa3zoBaHue UppalMOHAIBLHBIX BHIPAKECHUH.

CTCIICHHU

Tema 9.3.

Coneprkanue yueOHOTo MaTepuaa
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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. Jlorapudmpl. Jlorapudpmmnyeckas pyHkuus

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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Tema 11.6.
Jlorapudmsl B mpupone u
TEXHUKE

HpO(l)eCCI/IOHa.]II)HO-Opl/IeHTI/IPOBaHHOC COACPKaAHUEC

108 IIpakTnueckoe  3ansitne  Nel7.  [lpumenenue  jorapudma.
" | Jlorapudmuueckas crimpans B npupoze. Ee Maremarnueckue cBOMCTBA.
109 IIpakTnueckoe  3ansite  Nel7.  [lpumenenue  norapudma.

Jlorapudmuueckas criupaib B npupojie. Ee MaTemaTHuecKHe CBOMCTBA.

Tema 11.7.
Pemenue 3anau. Jlorapudmsi.
Jlorapudmuueckas QyHKIUS

Coneprkanue yueOHOro MaTepuasa

110.

Kontpoabnasi padora Nell. Jlorapudpmuueckas (ynkius. Pemenue
NPOCTEHIIMX JIOrapu(MUUECKUX YPAaBHEHHIA.

Paznesn 12. MHO:KeCTBO. DJIeMeHThI TeOpUH 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 3ansaTue 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. Copepxanuie yueOHOTo MaTepralia

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

Pa3ne 13. J1eMeHTbl KOMOMHATOPHUKH,

CTATUCTHKH H TECOPUHN 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

41




Tema 13.2.
CoOsitue, BEPOSITHOCTD,
coObitust.  Crnoxenue U

YMHOKCHHUC BCpOHTHOCTeﬁ

Coneprkanne yueOHOro MaTepuasa

118.

CoBMecTHBIE U HECOBMECTHbBIE COOBITHA. TeopeMbl O BEpOSTHOCTH
CYMMBI COOBITUH. Y CIOBHAsI BEPOSITHOCTh. 3aBUCUMbIE U HE3aBUCUMBbIE
coObITUs. TeopeMbl 0 BEpOSITHOCTU IPOU3BEIEHUS COOBITHH.

Tema 13.3.

Coneprkanne yueOHOro MaTepuasa

JuckperHas Cy4aiiHas Buasl cnydaitabsix BenuuuH. OrnpejeneHre 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 psag. [lonuron yactot u rucrorpamma. CTaTucTU4ECKUE
CTaTUCTUKH | XapaKTepUCTHKH psa HAOIIOAaeMbIX JTaHHBIX.

Tema 13.5. Coneprkanne yueOHOro MaTepuaa

Pemtenne 3amad. DiaeMEHTEI
KOMOWHATOPHUKHU, CTATUCTUKH
Y TEOPUHU BEPOATHOCTEH

121.

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

Paszpnen Nel4. YpaBHeHus1 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 JUIsI MOHOTOHHBIX (YHKUHH, METOx

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 3HaYCHHUU

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. Conepxkanue yaeOHOro 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
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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. AH®OPMAIIMOHHOE OBECIIEYEHUE OBYUYEHUS®

4.1.0cHOBHBIE JIEKTPOHHbIE U3IAHNSL:

O-1. Maremaruka: airedpa ¥ Hadalla MaTEMAaTHYECKOTO aHalIu3a,
reomerpus. Anredpa M Hayaja MareMarhyeckoro anaiamza. 10—I11 kmaccsr:
0a30BbIi 1 yrayonéHubiid ypoBHU: yueOnuk / [11. A. Anumos, 0. M. Konsirun, M.
B. TkauéBa [u np.]. — 11-e u3x., crep. — Mocksa: [Ipocsemenue, 2023. — 463 c.
— ISBN 978-5-09-107210-5. — Texkct: 37eKTpoHHBIN // JlaHb: 3JIEKTPOHHO-

oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/334391 (nata
obpamenus: 18.01.2024). — Pexxum qoctyma: Juist aBTOPU3. MOJIH30BATENCH.
0-2. Marematuka:  anreOpa M Hadajia MaTEMaTHYECKOTO aHAIMN3a,

reometpusi. ['eomerpusi: 10—11-i1 kmaccel: 0a30BbIi U yTriyONEHHBIN YPOBHHU:
yueOnuk / JI. C. AranacsH, B. ®@. byry3os, C.b. Kagomres [u ap.]. — 11-e u3.,
crep. — Mocksa: I[Ipocsemenue, 2023. — 287 ¢. — ISBN 978-5-09-103606-0. —
Tekcr: anmexkTponHbii / Jlanbk: snekTpoHHO-OMOMMOTEeYHas cuctema. — URL:
https://e.lanbook.com/book/334397 (mara oOpamenus: 18.01.2024). — Pexum

JOCTyIMA: JUIsl aBTOPU3. MOJIb30BATENEH.

4.2.J10M0JTHUTEIbHbIE HCTOYHUKMU:

JI-1. BbammaxoB M.M. Matematuka: D®VY: yuebnoe nznanue / bammakon
M.U. - Mocksa: Akagemus, 2024. - 288 c. (OOmeoOpa3oBarebHas MOATOTOBKA B
yupexaeHusx CIIO). - URL:https://academia-moscow.ru/catalogue/5395/706896/.
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— Pexum nocrtyma: DnekrponHass Oubnmoreka «Academia-moscow». — Tekcrt:
AIIEKTPOHHBIM.

J1-2. bammvakoB M.U. Matematuka: 3agaunnk: DD VYII: yueObnoe n3nanue /
bammakoB M.M. - MockBa: Akanemusi, 2024. - 432 c. (Ob6meoOpa3oBaTenbHas
noarotoBka B yupexaenusx  CIIO). -  URL:  https://academia-
moscow.ru/catalogue/5395/706899/. — Pexxum noctymna: DineKTpoHHas OMOIuoTeKa
«Academia-moscow». — TeKCT: 3JIeKTPOHHBIMH.

I-3. OOpa3zoBaTenbHbId  MOpPTal ISl HOATOTOBKH K dK3aMeHaM
[OnexTpoHHBIN pecypc]. — Pexxum noctyna: www.url: https://oge.sdamgia.ru/ . —
18.01.2024.

J1-4. Poccuiickas 3J€KTpOHHAs LIKOJIa [DIIEKTPOHHBIN pecypc|. — Pexum
noctyna: www.url: https://resh.edu.ru/ . — 18.01.2024.

5. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOM
JANCHUTIJIMHBI
KoHTposib ¥ OIlGHKa pe3ylbTaTOB OCBOCHUS YYEOHOU IUCIMILTUHBI
pacKphIBalOTCS  4epe3 JUCIUIUIMHAPHBIC pe3yJbTaThl, HalpaBICHHBIE Ha
dbopmupoBanre 00MUX 1 MPOGECCUOHATBHBIX KOMIIETSHITUH 10 pa3/enaM U TeMaM
coJiep)KaHHs y4eOHOI'0 MaTepHaa.

Oo0mue/mpodeccuonajbHbIe Pa3zpnen/Tema THun oneHoYHbIX
KOMIIETEeHI[M U MeponpHusATHiA’

OK.01 Beibupats ciocoOsI pemienus | P.1: temsr 1.1, 1.2, 1.3, | - TectupoBanue;
3aJ1a4 npodeccuoHaIbHOM 1.4,1.5,1.6,1.7; - YCTHBIW OIPOC;
JEATEIIbHOCTH TPUMEHUTENBHO K P.2: Tremnr 2.1, 2.2, 2.3, | - MareMaTHYSCKUN NUKTAHT;
pa3TAYHBIM KOHTEKCTAM 24,25,2.6; - WHIABUIyAJIbHAS CaM.

P.3: temsr 3.1, 3.2, 3.3, | pab.;

3.4; - MpEeICTaBJICHUE

P.4: temnr 4.1, 4.2, 4.3, | pe3yabTaTOB 11O
44, 45, 4.6, 4.7, 4.8, | BRIIIOJIHSHUIO 3aJaHUN

4.9,4.10; MPaKTUYECKOTrO 3aHATHUS;
P.5: Temp1 5.1, 5.2, 5.3; | - KoHTposbHas paboTa;
P.6: Temn1 6.1, 6.2, 6.3, | - BEHIIIOJIHEHUE

6.4, 6.5, 6.6, 6.7, 6.8, | ’K3aMEHAIIMOHHBIX 3aJIaHHUII;
6.9,6.10,6.11;

P.7: temm 7.1, 7.2, 7.3,
74, 75, 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: Temn! 8.1, 8.2, 8.3,
8.4, 8.5, 8.6;

7 TUmbl OLEHOYHBIX MEPONPHATUI: TECTUPOBAHUE, YCTHBIA ONPOC, AMKTAHT, MHAMBUAYaAIbHAs CAMOCTOATENIbHAS
pabota, mpencTaBIeHUE Pe3yIbTaTOB MPAKTUYECKUX (I1a00paTOpHBIX) paboT, 3amuTa TBOPUECKUX paboT, 3ammTa
WHIUBHUYAJIbHBIX TIPOEKTOB, KOHTPOJIbHASI pa00Ta, BBIMOIHEHHE YK3aMEHAIIMOHHBIX 3aIaHUM U JIp.

45


https://academia-moscow.ru/catalogue/5395/706899/
https://academia-moscow.ru/catalogue/5395/706899/
https://oge.sdamgia.ru/
https://resh.edu.ru/

P.9: temn1 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: Ttemnr 14.1, 14.2,

14.3,14.4,14.5
OK.02 Ucnonb3oBats coBpeMennsie | P.1: temsr 1.1, 1.2, 1.3, | - TecTtupoBaHue;
CpelCcTBa MOUCKa, aHAJIU3a 1 14,1.5,1.6,1.7; - YCTHBIU OMIPOC;
HWHTEpIpeTauy HHGOPMAIIH, H P.2: temnr 2.1, 2.2, 2.3, | - mMareMaTHYECKHI JUKTAHT;
nH(pOpMaMOHHBIE TeXHOIOTUY At | 2.4, 2.5, 2.6; - HHJIMBUIYyaJbHas caM.
BBIITOJIHEHMS 33124 P.3: Temnr 3.1, 3.2, 3.3, | pa6.;
npoeCCUOHATIBHOMN 1eATEIbHOCTH 3.4; - TpEICTaBIIEHUE

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: Temn1 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: Ttemnr 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: temnr 14.1, 14.2,

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

AK3aMEHAIIMOHHBIX 3aJaHHIi;

14.3, 144, 14.5
OK.03 [TnanupoBath u| P.1: temnr 1.1, 1.2, 1.3, | - TecTtupoBaHue;
peann30BbIBaTh coocrBennoe | 1.4,1.5,1.6,1.7; - YCTHBIW OIIPOC;
npodeccnoHambHoe W JmyHOCTHOE | P.2: Temsr 2.1, 2.2, 2.3, | - MaTeMaTHYECKHIA TUKTAHT;
pa3BUTHE, MPEINPUHUMATENIbCKYIO | 2.4, 2.5, 2.6;
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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,

- UHIUBUIYyaJIbHAS caM.
paob.;

- TPE/ICTaBIICHHE
pe3yJIbTaTOB 1O
BBINIOJIHEHHUIO 3aJIaHUN
MPAKTUYECKOTO 3aHATHUS;

- KOHTpOJIbHAs paboTa;

- BBIIOJIHCHHUE
AK3aMEHAIIMOHHBIX 3aJaHHIi;

14.3,14.4,14.5
OK.04 Oddextuno | P.1: temsr 1.1, 1.2, 1.3, | - TectupoBaHue;
B3auMoO/ieiicTBOBaTh U padotath B | 1.4, 1.5,1.6,1.7; - YCTHBIN OIIPOC;
KOJIJIEKTHUBE U KOMaHJIE P.2: temnr 2.1, 2.2, 2.3, | - mMareMaTHYECKHH JUKTAHT;

24,2.5,2.6; - WHJIMBUIYyaJbHas caM.

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

3.4; - TIPE/ICTaBJICHHE

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;

PE3YIBTATOB TIO
BBIIOJIHEHHUIO 3aJIaHUI
MPaKTUYECKOTO 3aHATHS,

- KOHTpOJIbHAs paboTa;

- BBINIOJTHCHHE
AK3aMEHAIIMOHHBIX 3aJaHMI;
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P.9: temn1 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: Ttemnr 14.1, 14.2,

14.3, 14.4, 14.5
OK.05 OcymectBasate yctHyto u | P.1: temsr 1.1, 1.2, 1.3, | - TecTupoBaHnue;
MMCbMEHHYI0 KOMMYyHuKanuioo Ha | 1.4,1.5,1.6,1.7; - YCTHBIA OIIPOC;
roCy1apCTBEHHOM s3pike | P.2: Ttemnr 2.1, 2.2, 2.3, | - mMaTeMaTHYECKHM JUKTAHT;
Poccuiickoit @enepauyu ¢ yuerom | 2.4, 2.5, 2.6; - MHIUBUIYyaJIbHAS CaM.
ocobeHHocTeit  comumanbHOoro  w | P.3: temsr 3.1, 3.2, 3.3, | pa0.;
KYJIbTYPHOI'O KOHTEKCTa 3.4; - IIPEICTABIICHUE

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: Temn1 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: temnr 14.1, 14.2,

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

AK3aMEHAIIMOHHBIX 3aJaHHIi;

14.3, 144, 14.5
OK.06 IlposBmsare rpaxmancko- | P.1: temsr 1.1, 1.2, 1.3, | - TectupoBaHue;
MaTPUOTHYECKYIO no3unmio, | 1.4,1.5,1.6,1.7; - YCTHBIW OIIPOC;
JIEMOHCTPUPOBATH oco3nansoe | P.2: temnr 2.1, 2.2, 2.3, | - MaTeMaTH4YCCKUM TUKTAHT;
MOBEICHHE Ha ocHOBe | 2.4, 2.5, 2.6;
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TPaIUIIMOHHBIX OOIIEUETOBEUECKUX
LIECHHOCTEH, B TOM YHCIIE€ C YYETOM
rapMOHU3ALMNA MEKHALIMOHAIBHBIX U
MEXPETUTHO3HBIX OTHOIIICHUH,
MPUMEHSTH CTaH1apThl
AHTUKOPPYIIIMOHHOTO TTOBEJCHUS

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,

- UHIUBUIYyaJIbHAS caM.
paob.;

- TPE/ICTaBIICHHE
pe3yJIbTaTOB 1O
BBINIOJIHEHHUIO 3aJIaHUN
MPAKTUYECKOTO 3aHATHUS;

- KOHTpOJIbHAs paboTa;

- BBIIOJIHCHHUE
AK3aMEHAIIMOHHBIX 3aJaHHIi;

14.3, 14.4, 14.5
OK.07 CopneiictBoBaTh coxpanenuto | P.1: temsr 1.1, 1.2, 1.3, | - TecTupoBaHue;
OKpY>KaroIen cpensl, | 1.4, 1.5, 1.6, 1.7; - YCTHBIH OTIPOC;
pecypcocOepekeHrio,  npuMeHsATh | P.2: temsr 2.1, 2.2, 2.3, | - MareMaTHYeCKUH JUKTAHT;
3HaHUsA 00 W3MEHCHMU KimMmarta, | 2.4, 2.5,2.6; - WHJIMBUIYyaJbHas caM.
TPUHIIUIIBI oepexxuBoro | P.3: temur 3.1, 3.2, 3.3, | pa0.;
IIPOU3BO/ICTBA, apdexTuBHO | 3.4; - TpEeICTaBIIEHUE
JNEeUCTBOBATh B 4Ype3BblUaiiHbIX | P.4: Temnul 4.1, 4.2, 4.3, | pe3yabTaToB MO
CUTYyaLHsIX 44, 4.5, 4.6, 4.7, 4.8, | BEIIOJHCHUIO 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;

MPAKTUYECKOTO 3aHATHUS;
- KOHTpOJIbHAs paboTa;

- BBINIOJIHCHHUE
AK3aMEHAIIMOHHBIX 3aJaHMI;
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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
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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 JlaHHbIA pasen BEIHOCUTCS Ha OTIAEBHYIO CTPAHUILY
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