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Pabouast mporpamma yueOHOM AUCIMIUIMHBI «MaTteMaThkay, pealn3yrolas
denepanbHBIE  TOCYAapCTBEHHBIH 00pa30BaTEeNbHBIA CTAaHAApPT B TIpeneax
IIPOrpamMMbl MOJArOTOBKH CHELUAIMCTOB CPEIHErO 3BE€HA, pa3padOTaHa Ha OCHOBE
NpUMEPHON  paboued  mporpammbl  00HIe00pa30BaTENbHON  JAMCLMILUIMHBI
«Maremarukay» (0a30Bblii ypOBEHb) ISl MPO(ECCHOHATBHBIX 00pa30BATENbHBIX
opranu3anui. Paccmorpena Ha 3acemanuu Ilemarormueckoro cosera PI'BOY
JI1O HUPIIO (mpotokoa Ne 13 ot 29.09.2022), yTBepxkaeHa Ha 3aceqanuu CoBeTa
O OIIEHKE COJICpXKAHMUsI  KadecTBa  MPUMEPHBIX  pabodyux  MporpaMm
o011eo0pa3oBaTeIbHOTO M COIMAIBHO-T'YMAaHUTAPHOTO  IMKJIOB  CPEIHETrO
npodeccuonanbHoro obpaszoBanus (mpotokonm Ne 14 ot 30.11.2022 wu
npeaHa3HauYeHa ISl OpraHu3aliu O0y4YeHHUsl CTYJICHTOB crnernuaibHoctu 54.02.02
JIeKOpaTUBHO-NIPUKIAHOE HCKYCCTBO W HApOJHBIE MPOMBICHBI (IO BHUIAM),
(ITpuka3z MunucrepctBa npocseuieHus Poccuiickoit ®enepannu ot 19.07.2023
Ne 547).

Opranuzanus-pa3paboTuuK: 00JaCTHOE TOCYAapCTBEHHOE MpodheCCHOHABHOE

oOpa3zoBaTeinbHOE  OMOJDKETHOE  yupexaeHue «bupoOumkaHCKuUN — KOJIJIEIK
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1. MACHOPT PABOYEN INPOI'PAMMBbI
OBIHIEOBPA3OBATEJIBHOU JUCIHUIIVINHBI

1.1. Mecto  aucUMIVIMHBI B CTPYKTYpe  OCHOBHOWi  mpodeccHOHATbHOM
00pa3oBaTeILHO MPOTrPaMMBI.
OOmeobpa3oBarenbHas JAUCHUIUIMHA — «MaTemaTtukay  sBISETCS  O0S3aTENbHOW  YacThIO

0011e00pa3oBaTeIbHOIO LKMKIA OCHOBHOM MpodeccHoHanbHOW 00pa30BaTeNIbHOM MpOorpaMMBbl B
cootBeTcTBUM ¢ PI'OC mno cnenumanbHocty 54.02.02. JlekopaTUBHO-IPUKIIAJHOE UCKYCCTBO U
HapOIHBIE IPOMBICIBI (TI0 BUIAM).

1.2. llean u ni1aHupyeMble pe3yabTaThbl OCBOCHHS JUCIHUIIHHBI:

1.2.1. lleab 00meo0pazoBaTeIbHOM QM CIUIIMHBI.

[enp mucuumiuuHel «MarteMaTuka»: cOpMHpPOBaTh Y CTYACHTOB 3HAHUS M YMEHHS B
o0jacT MaTeMaTHKH, HaBBIKM WX TMPUMEHEHHS B MPAKTHUECKOH MpodecCHoHaTbHON
JIeSITEIIbHOCTH.

1.2.2. Ilnanupyemblie pe3yjbTaThl 0CBOEHHsI 00111e00pa30BaTEJIbHOM JUCHMILIMHBI B
cootrBeTrcTBUH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO.

Oco0oe 3HaueHne AUCHUIUIMHA uMeeT npu hopmupoBanuu u pa3sutiu OK u [TK.

Koa u HaumeHoBaHue IInanupyemble pe3yjbTaThl 0CBOCHHS JMCIUITIHHBI

(opmupyemsbix
KOMIIeTeHIH i O0mmue JucuMnimHapHble
OK 01. Beibupats - HIHTEpeC K pas3auvHbIM cdepam | YMeHHs:
CIIOCOOBI PELIECHUS npoeCCUOHATBLHON -BJIaJIETh METOIaMH
3a1au NEeSITeNbHOCTH, JI0Ka3aTeNIbCTB, aIropuTMaMu
npodeccruoHaIbHON OBnanenue YHUBEPCAJIbHBIMU | PEIIECHUS 3ajady; yMEHHUE
JESITeNIbHOCTH y4eOHbIMU  TIO3HABATEIbHBIMU | GOPMYIUpPOBATH  OMpeEIesieHus,
MPUMEHUTEIBHO K JIEUCTBUSMM: AKCHOMBI ¥ T€OPEMbI, TPUMEHSTH
pa3IMYHBIM a) 0a3oBble  JIOTMYECKUE |HUX, MPOBOJIUTH JOKa3aTelbHbIC
KOHTEKCTaM. JeNCTBUS: paccykAeHus B XOJAE pELICHUS
- CaMOCTOSITEIILHO 3azauy;
dbopmynupoBaTh u |- YMETb OTepUpPOBaAThH
aKTyaJlu3UpOBaTh npobiieMy, | MOHSATUSIMHU:  CTENEHb  YHCIA,
paccMaTpuBaTh €€ BCECTOPOHHE; | lorapupm LV (GIEN yMEHHE
- YCTaHABIIMBATh CYIIECTBEHHBIN | BHIMOIHSITD BBIUHCIICHHE
NpU3HAK WIM OCHOBaHHMA JUIA |3HAaYeHUH W mpeoOpa3oBaHUs

CpaBHEHHMS, KIacCH(PUKALMK H | BBIPAKCHUH CO CTCHCHAMH H
00001IeHus; aorapugmamu, mnpeoOpa3oBaHUs
- OIpEeNeNsTh el | IpoOHO-palMoOHATbHBIX
JeATEeIBHOCTH, 3a/1aBaTh | BBIPAKCHHU;

napameTpbl M KPHTEPHH UX |- yMETh OIIEpHPOBATh
JOCTHOKCHUAA, IIOHATUAMMU: palrOHAJIbHBIC,
- BBISIBISITH  3aKOHOMEPHOCTH U | UPPALlHOHANIBHEIE,

MMPOTHUBOPCUMA B | IOKAa3aTCIbHBIC, CTCIICHHBIC,
paccMaTpPHBACMBIX SIBIICHHSX; norapudMIyecKue,

- BHOCUTH KOPPEKTUBBI B | TPUTOHOMETPUYECKHUE YPAaBHEHUSA
JeATEIbHOCTb, OLICHUBATh | U HEPABEHCTBA, UX CUCTEMBIL;
COOTBETCTBHUE pE3yJIbTATOB | - YMETh OIIepUPOBAThH
LETISIM, OLICHUBATb PUCKH | HOHSTHSIMH: GyHKIMS,
IIOCJIEICTBUN IEATEIbHOCTH; HEIpephIBHAA byHKLWS,
- pa3BUBAThH KpEeaTUBHOE | IPOW3BOJHAsS,  IEepBOOOpa3Hasi,
MBILUICHUE pu pELICHUU | OIIPENEICHHBII HHTErpai;




JKU3HEHHBIX TIPOOIeM

0) 6a30BBIE  HCCIIEIOBATEIBLCKUE
JNEUCTBHS:

- BIaJeTh HaBBIKAMH y4eOHO-
HCCIIEIOBATENILCKOM U MPOEKTHOM
eSITEIbHOCTH, HaBBIKAMH
paspenieHus mpooiem;
- BBIABJIATH
CIIECTBEHHBIE CBSI3U 51
aKTyalu3UpOBaTh 3agauy,
BBIIBATATh TUTIOTE3Y ee
pellleHusl, HaXOIUTh AapryMEHTHI
I JI0Ka3aTeabCTBA  CBOMX
YTBEPKIACHHUIA, 3a7aBaTh
napaMeTpsl 31 KpUTEpUN
pelIeHus;

- aHAIM3UPOBATH TIOJTYUYCHHBIC B
Xoze pelieHus 3a1a4u
PE3yJIbTATHI, KPUTHYCCKH
OIICHUBAaTh HX JOCTOBEPHOCTb,
MIPOTHO3MPOBATh HM3MCHCHHE B
HOBBIX YCJIOBUSX;

- yMETh TEPEHOCUTh 3HAHUS B

IMPUYIUHHO-

M03HABATEJIbHYO u
MIPAKTHYECKYIO obnactu
JKH3HEEATENHHOCTH;

- YMeTh HMHTETPUPOBATH 3HAHUS
u3 pa3HbIX HpEIMETHBIX
o0JacTen;

- BBIJIBUTATh HOBBIE UJIEN,
npeiaraTh OpUTHHAILHBIC
MOJIXO/IbI U PEIICHUS;

u CIIOCOOHOCTH X
HCIIOJIb30BaHM B

HO3HABaTEIbHOU M COLHUAIBHOU
MIpaKTHUKE.

YMEHHE HaXOIWTh IPOHM3BOTHBIC
3JIEMEHTAaPHBIX byHKIHA,
UCTIONB3YSI CIpaBOYHBIE
Marepuanbl;  UCCIeNOoBaThb B
MPOCTEUIINX CITydasX (QYHKIUU
Ha MOHOTOHHOCTh, HAaXOJHTh
HauOoNpIIE W  HaWMEHbIINE
3HaueHWs (yHKOMH; CTPOUTH
rpaduKu MHOT'OYJICHOB C
MCTIONIb30BaHUEM anmapara
MaTEeMaTHIECKOTO aHaIN3a;
NPUMEHSTh TPOHM3BOAHYIO MpPHU
peleHnH 3amad Ha JIBUKCHUE;

peuiaTtb IMPAKTHKO-
OPHUCHTHPOBAHHBIC 3aJla4yd  Ha
HauOOJIBIIINE n HanMCHBIIINEC

3HA4YEHUs, HA HaXOXKICHUE ITyTH,
CKOpPOCTH M YCKOPEHHS;

- YMETh OTIepHPOBATH
HOHATHAMM: panroHaIbHas
GbyHKIHA, noKa3aTeJsibHas
GbyHKIUS, CTeneHHas (QYHKIHS,
norapudmuyeckas byHKIMS,
TPUTOHOMETpUYECKHe (YHKIINH,

oOpaTtHble  (YHKUMH; yMEHHE
CTPOUTh TpapUKH H3YHYEHHBIX
GbyHKIHH, UCIIOJIb30BaTh
rpaduKu npu U3yYEHUH
MIPOLIECCOB M 3aBUCUMOCTEM, IIPH
peleHnn  3aja4 U3 JIPYyTrux
y4eOHBIX TPEIMETOB U 3a/ad U3
pearbHOM  KU3HHM;,  BbIpaXXaTh

(dhopMyTaMu 3aBUCUMOCTH MEKITY
BEJINYNHAMU;

- YMETb peuaTtb TEKCTOBBIC
3a7a4d pa3HbIX TUNOB (B TOM
YuCJIC€ Ha TMPOLCHTHI, MOOJIHU U
YacTH, Ha [BIDKEHHE, paboTy,
CTOMMOCTb TOBApOB U YCHYT,

HaJOTH, 33Ja4d W3 00JacTh
yTIpaBJICHUS JTMYHBIMU u
CEMEHHBIMU dbuHaHCaMM);
COCTaBJIATh BBIpa)KECHUS,

YpaBHCHHA, HCPABCHCTBA H HX

CHCTEMBI 10 YCJIOBHIO 3ajauH,
UCCIIeIOBATh MOJTYYCHHOE
peICHUC n OLCHUBATH
NPaBJI00I00HOCTh PE3yJIbTATOB;
- YMETh OIIEpUpPOBAThH
TIOHSTHSIMH cpenHee
apudmernyeckoe, MeuaHa,
HauOOJIbIlIcE ¥ HAaWMCHbIIEE




3HAYEHUsA, pa3Max, IAUCIIEPCUs,
CTaHJIaPTHOE OTKJIOHEHHE
YUCJIOBOrO  HaOoOpa;,  yMEHHE
U3BIIEKaTh,  HMHTEPIPETUPOBATH
nH(pOpMaLMIO, TPEACTABICHHYIO
B Tabmuiax, Ha JIuarpammax,

rpadukax, OTPaXKAOIILYIO
CBOMCTBa peaJIbHbIX MPOLIECCOB U
SIBJICHUI; MIPEICTABIIATh
uHbOpPMAITUIO c ITOMOIIBIO
TaOIHII u Irarpamm;
HCCIEIOBATh CTaTUCTUYECKHE
JaHHBIE, B TOM YHCIE C
NPUMEHEHUEM rpadudecKkux
METOJIOB u AJIEKTPOHHBIX
CPENCTB;

- yMETh OTIepUPOBATH
MOHATHUSMU: CIYyYalHBIM ONBIT U
CIIy4JaitHOe coObITHE,
BEPOSITHOCTD CIIy4aliHOTO

COOBITHS; yMEHHE BBIYHCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHHEM
rpadu4ecKux METO/JI0B;
IPUMEHATH (POPMYIIBI CIIOKEHUS
U YMHOXEHHS BEPOSTHOCTEH,
KOMOHMHATOpHBIE bakThI u
(dbopMyJBI TIPU pENICHUU 3ajad;
OLICHUBATh BEPOSITHOCTH
peabHBIX COOBITHIA; 3HAKOMCTBO
CO CIy4YallHBIMH BEJIWYWHAMU;
YMEHUE TPUBOAUTH TPHUMEPHI
IPOSIBIICHUSI 3aKOHAa  OOJBIIUX
gucel B TNPHUPOJHBIX U
OOILECTBEHHBIX SBIICHHSX;

- YMETh OTIepPHPOBATH
NOHATUSIMH:  TOYKa, TpsMasi,
TUTOCKOCTH, MIPOCTPAHCTBO,
JIBYTPaHHBIN yrod,
CKPEUIHBAIOIIINECS npsIMbIe,
HapaJuIeIbHOCTh "
MEPIIEHANKYIAPHOCTh TPSMBIX U
TTOCKOCTEH, yromn MEKITY
MPSIMBIMH, YTOJI MEXKAY TPSMON U
ITIOCKOCTBIO, yroa  MEXAy
IUIOCKOCTSIMH, ~ PacCTOSIHHE  OT
TOYKH JI0 TUIOCKOCTH, PacCTOSTHHE
MEXIy TPSMBIMH, PAacCTOSHUE
MEK/Ty IUIOCKOCTSIMU;

YMEHHE  WCIOJNB30BaTh  TpH
pelieHun  3a1a4  HM3y4YeHHBIE
(aKTBl ¥ TEOPEMBI TUTAHUMETPHH;
yYMEHHE  OLICHHBATh  pa3Mepsl




00BEKTOB OKPYXkKAIOIIEr0 MUPA;

- YMETh OIIepUPOBATH
MOHSTUAMU: MHOTOTPAaHHUK,
CeueHHe MHOIOrpaHHHUKa, KyoO,
napajiesIenune], npusma,
n1pamua, ¢durypa U
MIOBEPXHOCTh BpallleHus,

IWIMHAP, KOHyc, mmiap, cdepa,
ceueHHst (GUTYpHl  BpaIICHUS,
IUIOCKOCTB, Kacaromiasicsi cgepsl,
IWINHApPA, KOHyca, IJIOMAdb
TIOBEPXHOCTH HpaMUIbI,
NpU3MbI, KOHyCa, MWJIHHIPA,
wiomans cheprl, 0dbeM Kyoa,
MPSIMOYTOJIBHOTO
napajulelienue1a,  MUPaMUIBbL,
NpU3MBI, IWJIUHIpA, KOHYCA,
mapa; yMeHHe  H300paxarh
MHOTOTPAaHHUKH ¥ TOBEPXHOCTH
BpAIlIeHHs, UX CEYCHHUS OT PYKH,
C HIOMOIIIBIO YEePTEKHBIX
WHCTPYMEHTOB M 3JIEKTPOHHBIX
CPE/CTB; yMEHHE pacIO3HaBaTh
CHMMETPHIO B HPOCTPAHCTBE;
yMEHHE pacro3HaBaTh
IpaBIJIbHBIE MHOTOTPaHHHKH;
YMETb ONEPUPOBATH MOHATHUSIMH:
JBIKEHHE B  TNPOCTPAHCTBE,

0100HbIE buryps B
IPOCTPAHCTBE; UCTIONIb30BAaTh
OTHOLIEHNE IUIomaaeu

HOBEPXHOCTEH u 00BbEMOB
MOOOHBIX (UTYp NPHU pPELICHUU
3ajau;

- yMETh BBIYHUCIISITH
reoMeTpUYecKre BEJIMYMHBI
(mnmuHa, yrom, miomanas, o0beM,
IUTOIA/1b MIOBEPXHOCTH),
WCTIONB3Ysl M3YYCHHBIE (OPMYITBI
U METOJIbI;

- YMETh ONEpHUPOBAThH
MNOHATUAMU: IIPSIMOYTOJIbHAS
cUCTeEMa KOOpPJIMHAT,

KOOpIMHATBI ~ TOYKH,  BEKTOp,
KOOpJMHAThI BEKTOPa, CKaJSIPHOE
NPOM3BEACHUE,  Yrol  MEeXIy
BEKTOpaMH, CyMMa BEKTOpPOB,
IPOM3BEIEHUE BEKTOPA HA YHUCIIO;
HaXOJUTh c MIOMOILBIO
U3yUYEHHBIX (OPMYJ KOOPIUHATHI
CepeiMHbl OTPE3Ka, PACCTOSHUE
MEXIY ABYMS TOUKAMU;




-yMeTh BBIOMPATH TOIXOAAIINN
V3YUYEHHBIM METOJ JIsl PELICHUS

3aJa4u, paciio3HaBaThb
MAaTEMAaTHU4YCCKUC (l)aKTBI n
MaTeMaTH4YCCKUC MOICIHN B

IIPpUPOAHBIX H O6H_IGCTB6HHBIX
ABJICHUAX, B HCKYCCTBC; YMCHHC

NPUBOJUTD PUMEPBI
MaTeMaTUYeCKUX OTKPBITUN
POCCUNCKOMN u MUPOBOU
MaTE€MAaTHYECKOW HAYKH.
OK 02. cnonb3oBaTth |B o0mactu 1ieHHOCTH HAy4HOTO | YMEHUS:
COBpPEMEHHBIC MO3HAHUS: - yMETh OTIepUPOBATH
Cpe/cTBa MOKCKA, - chopMHpPOBaAHHOCTH HNOHATUSMU: panmoHanbHas
aHajau3a u MHUPOBO33pPEHUS, byHKIHS, MoKa3aTeybHast
MHTEPHpPETaLNN COOTBETCTBYIOIIETO GbyHKIUS, CTeneHHas (YHKIHS,
uHpOpMAITUH, H COBPEMEHHOMY YpOBHIO | morapudmudeckas byHKIMS,
nH(GOpPMaIMOHHbBIE pa3BUTHS HayKu U | TpUrOHOMETpUYecKue GYyHKIUH,
TEXHOJIOTHH JIJIst 00111eCTBEHHOM MPAKTHKH, | OOpaTHbIe (DYHKIWUU; yMEHHE
BBIIIOJIHEHHUS 3324 OCHOBaHHOTO Ha JMAJIOTe | CTPOUTH TpaduKu  HU3YYEHHBIX
pohecCuoHaTBLHOU KYJBTYP, crocoOCTByIOMIETO | (DYHKITUH, UCIIOJIb30BaTh
JIeSATEIbHOCTH. OCO3HAHHIO CBOET0 MecTa B | rpaduxu npu W3Y4YEHUU

MOJIMKYJIbTYPHOM MHPE;

- COBEPILLIECHCTBOBAHKE S3BIKOBOM
W YHUTATEIIbCKOW KYJIbTYpbl Kak
CpencTBa B3aUMOJECHCTBUSA
MCXKAY JIIOAbMHU W T[IO3HAHUSA
MUDA;

- OCO3HAaHHE LEHHOCTU HAy4HOHN
JESTEIIHOCTH, TOTOBHOCTb

OCYILECTBIISAITh ~ TMPOCKTHYIO U
UCCIIEI0BATEIbCKYIO
NesITebHOCTh WHAMBUIYATbHO H
B TpyIIIeE.

OBnaseHrne  yHHMBEpPCaJIbHBIMU
y4eOHbIMM  T103HABaTEIbHBIMU
JICUCTBUSAMM:

B) pabota ¢ uHpopMaImei:

- BIIQJICTh HABBIKAMU TIOTyUYCHUS
UHPOpPMAIIMU W3  HCTOYHHKOB
pa3HBIX THUIIOB, CAMOCTOSTEIHHO
OCYILECTBIISATh  MOWMCK, AaHAJN3,
CHCTEMaTH3aLUI0 u
UHTEPIPETANI0  HH(MOpMAIHH
pa3IMuHBIX BUIOB ©  (opM
NPE/ICTaBJICHUS;

- CO371aBaTh TEKCTHI B PA3IMUHBIX
dopmarax ¢ y4eToM Ha3HAYCHUS

uHpOpMALIUU U 1( (S:10)'
ayJUTOpPUH, BHIOUpast
ONTUMATBHYIO bopmy

MPCACTABJICHNA U BU3YAJIU3AIINH,;

IIPOLIECCOB M 3aBHUCUMOCTEH, IpHU
pelieHuu  3a7ad M3 JAPYTux
y4eOHBIX MPEIMETOB U 3a/ay U3
peallbHOM  KU3HHU;  BBIpaXaThb
(dhopMyTaMu 3aBUCUMOCTU MEKITY
BEJIMUYMHAMU;

- yMEThb OIIEpUPOBATH
HNOHATHSAMH: TOKJIECTBO,
TOKJIECTBEHHOE

npeoOpa3oBaHue, YPaBHEHHUE,
HEPABEHCTBO, cucTema
YpaBHEHUN u HEPABEHCTB,
PaBHOCUJIBHOCTD YpaBHEHUH,
HEPAaBEHCTB U CHUCTEM,
palnuOHAJIbHBIE,
UppalyoHaJbHbIE,
IIOKa3aTEIIbHBIC, CTEIICHHBIE,
JorapupmMuyecKue,
TPUTOHOMETPUYECKHUE

YPaBHEHHs,  HEpaBeHCTBA U
CUCTEMBI; yMEThb pemarb
YPaBHEHHs,  HEpaBeHCTBA U

CHUCTEMBI C MIOMOIIIBIO PA3IUYHBIX
IpUEMOB; pellaTh YypaBHEHHUS,
HEpPaBEHCTBA W  CHUCTEMBI C
napaMeTpoM; PUMEHSATH
ypaBHEHUSI, HEPABEHCTBa, MX
CUCTEMBI TUIS pelieHus
MaTeMaTUYeCKUX 3aJad MU 3ajad
U3 pa3IMYHbIX 00JacTell HAYKH U
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- OIICHUBATh JIOCTOBEPHOCTD, | PEabHOM KU3HM,
JETUTUMHOCTh WH(pOpPMAIlUU, €€ |- yMeTb CBOOOIHO OINEpHpPOBATh
COOTBETCTBHE  TPABOBBIM W | MOHATHSIMH: TIBIKEHHE,
MOpaIbHO-3THUYECKUM HOpMaM; napasuieIbHbIN MEPEeHocC,
- UCTIOJIB30BATh CpeAcTBa | CAMMETpHs Ha IIOCKOCTH W B
UH(GOPMAITMOHHBIX U | IPOCTPAHCTRBE, MOBOPOT,
KOMMYHHKaIIMOHHBIX npeodpa3oBaHne nonoous,
TEXHOJIOTHA B pemieHuu | mogoOHble  GUTYPBI;  YMETh
KOTHUTHBHBIX, pacro3HaBaTh paBHBIE u
KOMMYHHKATHBHBIX U | momoOHbIe GUTYpPHI, B TOM UYHCIE
OpraHW3allMOHHBIX  337a4  C | B pUPOE, HCKYCCTBE,
coOroIeHIeM TpeOOBaHUIl | apXUTEKTYPE; YMETh
SPrOHOMUKH, TEXHUKH | UCTIOJIb30BaTh T'€OMETPHUYECKHE
0e30MmacHOCTH, TUTHUEHBI, | OTHOIICHHSI, HaXOJWTh
pecypcocOepekeHnsl, TPaBOBBIX | FTEOMETPUIECKUE BEJTMYMHBI
U OTUYECKHMX HOpPM, HOpM | (A7MMHA, yroJ, IIOmaAb, 00BHEM)
MH(POPMALTMOHHON NpU PEUIeHUH 3a7ad M3 JIPYTHX
0e30MmacHOCTH; y4eOHBIX  TPEeIMETOB U U3
- BJIJIETh HaBBIKAMHU | PEATbHOM KU3HH.
pacmo3HaBaHUS U 3aIUTHI
uHpOpManuu, UHPOPMAITUOHHON
0€30MacHOCTH JTHYHOCTH.
OK 03. ITnanupoBats u B obnactu JTYXOBHO- | YMeHHUS:
pealin30BbIBATh HPABCTBEHHOT'O BOCTIUTAHUS: - YMETh OTIepUPOBATH
COOCTBEHHOE - ¢(hOpMUPOBAHHOCTH TOHSATHSIMH: palmoHaIbHbIE,
npohecCuoHaIbHOE U | HDAaBCTBEHHOTO CO3HAHHUS, | UPPALMOHAIBHBIE,
JMYHOCTHOE Pa3BUTHE, | STUYECKOTO MTOBEICHMUS, NIOKa3aTeNbHbIE, CTETICHHBIE,
MPEIPUHUMATENBCKY |- CHOCOOHOCTD OILICHHBAThH | JorapudMuUecKue,
10 IEATEIIHOCTD B CHUTYAIIHIO U NPUHUMATH | TPUTOHOMETPUYECKHE YPaBHEHUS
npohecCHOHaTbHOM | OCO3HAHHBIE peleHusi, | 1 HepaBeHCTBA, UX CHCTEMBI;
cdepe, UCIIONB30BaTh | OPUEHTHPYACH HA  MOpPAJbHO- | - YMETh OTIepPUPOBATH
3HAHUA 110 HPaBCTBEHHbIE HOPMBI U | MOHSITUAMU: MHOTOTPaHHUK,
(uHaHCOBOM LIEHHOCTH; CE€YeHHE MHOTOTpaHHHUKa, KYO,
I'PaMOTHOCTH B - OCO3HaHME JUYHOTO BKJaJa B | mapajuiesenurie], npusma,
Pas3INYHBIX MOCTPOCHUE YCTOMYUBOTO | MUpaMU/IA, ¢durypa U
YKU3HEHHBIX Oymy1iero; MOBEPXHOCTh BpallleHus,
CUTYyaIHSX. - OTBETCTBEHHOE OTHOIIEHHE K | WJIMHAP, KOHYC, mIap, cdepa,
CBOMM pojauTenssMm #  (uiM) | cedeHus (GUTypbl  BpaleHHUS,
IpyTUM qyieHaM CeMbH, | IUNIOCKOCTh, Kacaromasicsi chepsl,
CO3/aHHI0 CEeMbUM Ha OCHOBE | IWIMHIpa, KOHyca, IUIOMAAb
OCO3HAHHOTO NPUHATHS | TIOBEPXHOCTH MTUPAMH/IBI,
[EHHOCTE! CeMEeHHOW JKU3HM B | MPU3MBL, KOHyCa, LWJIMHIPA,
COOTBETCTBUM C TpaaulusMu | muiomanb chepsl, o0beM KyoOa,
HapozoB Poccuu; IPSIMOYTOJIBHOTO
OBnageHne  YHUBEPCAIBHBIMH | Apajielienunena,  MHPaMUIBL,
PETyJIATUBHBIMU IEHCTBUSMU: Opu3Mbl, I[WIWHApPA, KOHYcCa,
a) caMOOpraHu3aIus: mapa;  yMeHue  u300pakaTh

- CAMOCTOSITEIIEHO OCYIIIECTBIISTh
MO3HABATEIILHYIO JICSTEILHOCTb,
BBISIBIISATH TIPOOJIEMBI, CTaBUTh U
dbopMmynupoBaTh  COOCTBEHHBIE
3a7ayd B 00pa3oBaTeNbHOU

MHOTOI'PaHHHUKH W ITOBCPXHOCTHU
BpalcHusd, UX CCUYCHHUA OT PYKH,
C IIOMOIIIBIO YCPTCIKHBIX
HHCTPYMCHTOB H© JJICKTPOHHBIX
CpCACTB, YMCTb pPaCIIO3HABATH




JACATCIIBHOCTH u KU3HCHHBIX
CUTyalUsIX;
- CAMOCTOATCIBHO COCTaBJIATH

IUTAaH  pelIeHusT TpoOIeMbl ¢
Y4E€TOM HUMEIOUINXCS PECYpCOB,
COOCTBEHHBIX BO3MOXHOCTEH U

MPEANOUYTCHUM;

- laBaTh OLIEHKY HOBBIM
CUTYyaIHsAM;

Croco6cTBOBaThH (POPMUPOBAHUIO
u [IPOSIBJICHUIO HIUPOKOU

SPYIUIMM B Ppa3HBIX OOJACTIX
3HaHUH, TOCTOSHHO TIOBBIIIATh
CBOU 00pa3oBaTeNnbHBIH u
KyJbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

UCIIOJIb30BaTh MIPUEMBbI
peduexkcun ISt OLIEHKHU
CUTyallud, BbIOOpa  BEpPHOIO
peLIeHHUS;

- YMCTb OHLCHHMBATL PUCKU U
CBOEBPEMEHHO IpUHUMATh

PEIICHUA IO UX CHUIKCHUIO,

B) DMOIIMOHATILHBIA ~ MHTEJIEKT,
MpEIoIaratoni
c(hOpMUPOBAHHOCTD:
BHYTPEHHEMN MOTHBALUH,
BKJIIOYAIOUIEH  CTpEeMJIEHHE K
JOCTMKCHUIO MEIM U YCICXY,
ONTHUMU3M, WHULAATUBHOCTb,
YMCHUEC IlGﬁCTBOB&TI:, ucexonss U3
CBOUX BO3MOXHOCTE;

- DMIIATHH, BKJTIOYAIOIICH
CIIOCOOHOCTH MMOHUMATh
AMOIIMOHAJIBHOE COCTOSTHHE
IpYTHX, Y4YUTBIBaTb €ro mpu

OCYHCCTBJICHNN KOMMYHUKAINH,
CIIOCOOHOCTh K COYYBCTBUIO H

COTIepEKMBAHHMIO;
- COIIMAIbHBIX HaBBIKOB,
BKJIIOYAIOIINX CIIOCOOHOCTD
BBICTPaWBaTh  OTHOUICHHS  C

JOPYTUMH JIIOJIbMH, 3a00THUTHCH,
HpPOSIBJIATH MHTEPEC U pa3peniaTh
KOH(JIMKTBHI.

CUMMETpPUIO B  IPOCTPAHCTBE;
YMETh pacrno3HaBaTh
MpaBWJIbHbIE MHOTOIPaHHUKH;

- YMETh OTIepUPOBATH
TTOHSATHUSIMH: IPSIMOYTOJIbHAS
cucTema KOOpJMHAT,
KOOpJIMHATBl ~ TOYKHU, BEKTOD,
KOOPAMHATHI BEKTOpA, CKAIIPHOE
MIPOU3BEICHNE, YIol  MEXIy
BEKTOpaMH, CyMMa BEKTOpPOB,
MIPOM3BE/IEHNE BEKTOPA HA YHCIIO;
HaXOJWUTh c TTOMOIIIBIO

M3Y4YEHHBIX (POPMYJI KOOPAUHATHI
CEepelMHbl OTpEe3Ka, PacCTOsSHUE
MEXKIy JBYMs TOUKaMHU.

OK 04. 3ddexTuBHO
B3aUMOJCHCTBOBATh U
paboTaTh B KOJIJIEKTUBE
1 KOMaHJE.

['OTOBHOCTL K CaMOpPa3BHUTHIO,
CaMOCTOSATEIHLHOCTH 31
CaMOOTIPE/ICIICHHIO;

-OBJIa/ICHUE HAaBBIKAMHM Yy4eOHO-
HCCIIEIOBATENIbCKOM, TMPOEKTHOM
U COIMATIbHOM IeSATCILHOCTH.
OgnageHue YHUBEpCAITbHBIMHU

YMeHus:

- yMETh OTIepUpPOBATH
MOHATUSMU: CIyYalHBIM ONBIT U
CIIy4JaitHOoe coObITHE,
BEPOSATHOCTD CITy4aifHOTO
COOBITHSI;  YMETb  BBIUUCIATH

BCPOATHOCTb C HCIIOJIb30BAHUCM
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KOMMYHHUKaTUBHBIMU
NEeNCTBUSIMMU:

a) COBMECTHasl JACSITEIIbHOCTD:

- IOHUMaTb M  HCIOJb30BaTh
IpeuMyIlecTBa KOMaHIHOM U
WH/IUBUAYAIbHONW paboOTHI;

- IPUHAMATh LEIU COBMECTHOMN
JESATEIBHOCTH, OpPraHU30BBIBATH
U KOOPAMHUPOBATh JEHCTBUS MO
€€  JIOCTHKEHHIO: COCTaBIATh
IUIaH JIEWCTBUH, pACHpPENeNsITh
poiu ¢ y4eTOM  MHEHHHU
Y4aCTHUKOB o0CyXIaTh
pe3yJbTaThl COBMECTHOM paboThI;
- KOOPJAMHUPOBATh U BBINOJIHATH
paboTy B YCJIOBHUSX pEalbHOTO,

BUPTYaJIbHOTO u
KOMOWHHUPOBAHHOTO
B3aMOCHCTBHSI;

- OCYILIECTBIISATh IIO3UTUBHOE
CTpaTeTHYECKOE TIOBEACHUE B
pas3IMnYHbIX CUTYyalUsX,
TIPOSIBIIATH TBOPYECTBO "
BOOOpaKeHHeE, OBITh
MHHUIAATHBHBIM.

OBnageHue  YHUBEpPCAIbHBIMU

PETYISTHBHBIMH JEHCTBUSMU:
0) mpunaTHe cebs U JOpyrux

JIIOJICH:

- IPUHUMATH MOTHBBI U
apryMEeHThl IPYTuX JIIOJIEH IIpU
aHaJIn3e pe3yNbTaToOB
JIESITENBLHOCTH,

- IpU3HaBaTb CBOC IIpaBO H

MpaBoO  Jpyrux JIIOJed  Ha
OIIINOKU;

- pa3BUBATH CIIOCOOHOCTh
MOHMMAaTh MHpP C  TO3ULUHU

JIPyroro 4enoBeKa.

rpadu4ecKux METO/JI0B;
IPUMEHATH (DOPMYIIBI CIIOKEHUS
U YMHOXEHHS BEPOSTHOCTEH,

KOMOHMHATOpPHBIE bakThI u
(dbopMyJIBI TIPU pENICHUU 3ajad;
OLICHUBATh BEPOSITHOCTH

peaTbHBIX COOBITHH; 3HAKOMCTBO
CO CIly4YallHBIMH BEJIMYMHAMMU;

YMEHUE TPUBOJUTH IPUMEPHI
NpPOSIBJIEHUS]  3aKOHA  OOJIBIINX
4yucel B IIPUPOIHBIX 51

OOIIECTBEHHBIX SBJICHUSAX;

- yMeTh CBOOOJHO ONEpUpPOBATH
HNOHATHSIMU: CTENEeHb C LEJIbIM
roKasareseM, KOpeHb
HaTypalbHOM CTENEHH, CTENEeHb C
paroHaIbLHBIM noKasaresem,
CTelleHb C  JIEHCTBUTEIbHBIM
(BEIIECTBEHHBIM)  IIOKAa3aTeseM,
aorapudm quca, CHHYC,
KOCHHYC " TaHTeHC
HPOM3BOJIBHOTO YHCIIA;

- yMeTh CBOOOJHO ONEpUpPOBATH
NOHATUAMU: Tpabuk GYHKIHUH,
oOparHass QYHKIHSI, KOMITO3UIIUS
GbyHKIUH, AuHeWHas QYHKIHS,
KBaJ[paTUIHAs byHKIWS,
CTereHHass (QYHKUUS C LEeIbIM
roKazareseM,
TPUTOHOMETpUYECKHe (YHKIINH,
oOpaTHbIE TPUTOHOMETPUUYECKUE

(¢yHKIMH,  TOKa3aTelnbHAas U
aorapudmuyeckas byHKIUY;
yMETh CTPOUTH rpaduKu
GbyHKIHH, BBITIOJTHATH
npeoOpazoBaHus rpadukoB
GbyHKIUH;

- yMETb HUCHOJb30BaTh TpapUKH
GbyHKIMH TSt M3yYeHUS
IPOLIECCOB M 3aBUCUMOCTEH INpH
pemeHnH  337ad U3 JIPYTHX
yu4eOHbIX TpeAMETOB U U3
peaIbHOM  JKM3HU;  BBIPaXKaThb

(opMynIamMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMUY;

- CBOOOIHO OIIepUpPOBAThH
MOHATUSIMH: YETHOCTh (YHKIIHH,
HEPHOANIHOCTD byHKIHH,
OTPaHUYEHHOCTH byHKIMN,
MOHOTOHHOCTB byHKIHH,
IKCTPEMYM byHKINH,
HauOosplllee WM HaWMEHbIIee
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3HAYCHHUS byHKIUN Ha
OPOMEXYTKE; YMEThb MPOBOJIUTH
uccreioBaHne (QyHKIHH;

- YMeTh HCIIOJIb30BaTh CBOWCTBA

n  rpaduku  QyHKUMA U1
peleHus YpaBHEHUH,
HEpaBEHCTB u 3a1a4y C
napameTpaMu; Hu300paxkaTb Ha
KOOPJIMHATHOMN IUIOCKOCTH

MHOYKECTBA PELICHUN YPAaBHEHUN,
HEPABEHCTB U MX CHUCTEM.

OK 05. Ocy1iecTBasiTh
YCTHYIO U
MMMCbMEHHYIO
KOMMYHUKAITUIO Ha
rocyJapCTBEHHOM
si3e1Ke Poccuiickoi
denepanuu ¢ y4eToMm
0COOCHHOCTEH
COLIMAILHOTO U
KYJBTYPHOTO
KOHTEKCTA.

B 0o0acTH  3CTETUYECKOTO
BOCITUTAHUS:

- OCTETHUYECKOE  OTHOLIEHUE K
MUpY, BKJIIOYas 3CTETHKY ObITa,
HAy4yHOTO M TEXHHYECKOIO
TBOpYECTBA, CIOpPTa, Tpyla H

OOIIECTBEHHBIX OTHOIICHHIA;

- CIIOCOOHOCTh  BOCHPUHUMATh
pa3iuuHble BHUJBI  UCKYCCTBAa,
TPaIUIIIU U TBOPUYECTBO CBOETO U
IpPYrMX  HApoAOB,  OIIyIIATh
SMOLIMOHAIIEHOE BO3JECHCTBUE
HCKYCCTBa;

- yOeXJIEHHOCTb B 3HAYUMOCTH

JUIs  JUYHOCTH U o0IuecTBa
OTEYECTBEHHOI0O W  MHPOBOIO
UCKYCCTBA, STHUYECKUX
KYJIbTYPHBIX TpaguLui u

HapOaAHOI'0 TBOPYCCTBA,
- TOTOBHOCTb K CAMOBBIPAXXCHUIO
B pa3HbIX BHIAX HCKYCCTBA4,
CTPEMIJICHHUEC ITPOABJIATH Ka4CCTBaA
TBOp‘IeCKOﬁ JIMYHOCTH,

OBnaseHrne  yHHMBEpPCaJIbHBIMU
KOMMYHHUKATHBHBIMHU
JIEHCTBUSAMHU:

a) oOmIeHME:

- OCYHICCTBJIATL KOMMYHHKAIIUA
BO BceX cepax KHU3HU;

- pacrio3HaBaTh ~ HeBepOallbHBIC
cpeacTBa OOMIEHHS, HOHHMATh
3HAYEHUE COIMAIbHBIX 3HAKOB,

- YMETh OIePUPOBATH
TIOHSTHSIMU: cpemHee
apudmeTnyeckoe, MeIHraHa,
HauOoJIbIlleE W  HauMEHbIIIee
3HAYCHUS, pa3Max, JIHCIECPCHS,
CTaHJIAPTHOE OTKJIOHCHHE
YUCIIOBOTO  Habopa,  yMCHHE
U3BJICKaTh,  HMHTEPIPETUPOBATH

UHGOPMAITUIO, TPEJICTABICHHYIO
B Ta0iuWIax, Ha Juarpammax,

rpadukax, OTPaKAIOILY IO
CBOICTBa peaJbHBIX MPOLIECCOB U
SBJICHUM; IIPEJICTaBIISATh
UHPOpMAIIMI0O  C  TIOMOIIBIO
Ta0bIHIL u auarpamm;
UCCIIEZ0BATh CTaTUCTUYECKHE
JaHHblE, B TOM 4YHCIE C
IPUMEHEHUEM rpapuuecKux
METOJI0B " INEKTPOHHBIX
CPEICTB;

- YMETh OIIEpUpPOBAThH
HNOHATHUAMHU:  TOYKa,  IpsmMas,
IUIOCKOCTb, IIPOCTPAHCTBO,
JIBYI'PaHHBIN yroi,
CKPEIIMBAIOIIHECS psIMbIE,
1apajuIeIbHOCTD U

NEPIEeHINKYIAPHOCTh MPSMBIX U
MIJIOCKOCTEM, YroJ MEKY
IPSIMBIMH, YTOJI MEKIY MPSMON U
IUIOCKOCTBIO, yroin MEXTY
IUIOCKOCTSIMHM, ~ PAacCTOSIHHE  OT
TOYKH JI0 TUNIOCKOCTH, PACCTOSIHHE

pacrno3HaBaTh MPENNOChUIKU | MEXy MpPSMBIMU, PACCTOSHUE
KOH(I)JII/IKTHI)IX cmyaunﬁ H | MCKAY MIIOCKOCTAMU,
CMSITYaTh KOH(JIUKTHI; - yMeTb HCIONb30BaTh IMpHU
- pa3BCpHYTO n JIOTUYHO | pCHICHUH 3aga4 HU3YUYCHHBIC
u3Narath CBOK TOYKY 3peHHUs C | (paKkThl U TeOpeMbl IUIAHUMETPHH;
HUCIIOJIB30BaHUECM SA3BIKOBBIX | YMCHUC OLCHHUBATH PasMEphbL
CPEJICTB. 00BEKTOB OKPY>KAIOIIEro MUPA.

OK 06. IIposBasaTe B 4acTu rpaXIaHCKOTO | YMeHus:

TpaXIaHCKO- BOCIIMTaHUA. - YMEThb peuiaTtb TEKCTOBBIC
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MaTPUOTUYECKYIO
MTO3HIINIO,
JIEMOHCTPUPOBATH
OCO3HAHHOE ITOBEJICHHE
Ha OCHOBE
TPaAULIMOHHBIX
00I1IeYEeIIOBEYSCKUX
LIGHHOCTEM, B TOM
YHUCIIE C YYETOM
rapMOHU3AIIU
MEXKHALIMOHAJILHBIX U
MEXPEJIUTUO3HBIX
OTHOIIICHUH,
MPUMEHSTH CTaHJAPThI
AHTUKOPPYIIIMOHHOTO
MTOBEICHMS.

- OCO3HaHHE o0y4aromuMucs
POCCUICKOMN rpaXk1aHCKOU
UJACHTUYHOCTH;

- LIEJICHANIPABIICHHOE  Pa3BUTHE
BHYTPEHHE! MO3UIMHN JIMYHOCTU
Ha OCHOBE JyXOBHO-
HPABCTBEHHBIX LIEHHOCTEN
HapoJI0B Poccuiickoin
denepanny, HUCTOPUYECKHX U

HalMOHAIILHO-KYJIbTYPHBIX
Tpaauuui, ¢dbopmupoBaHue
CHCTEMbI 3HAaYUMBIX LIEHHOCTHO-
CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYIIIHOHHOTO
MHUPOBO33PEHUS, TPABOCO3HAHUS,
9KOJIOTUIECKON KyJBTYPHI,
CIIOCOOHOCTH CTaBUTh LEJIU U
CTPOUTD KU3HEHHbIE TUIAHbI;

- OCO3HaHHE CBOHX
KOHCTHTYLIMOHHBIX ~ TIpaB |
00513aHHOCTEH, yBa)KEHUE 3aKOHA
U TIPABOTIOPSIKA;

- IPUHSATHE TPaIUIIUOHHBIX
HAIMOHAIBHBIX,
001IIeYeIIOBEUECKUX
I'YMaHHUCTHYECKUX u
JIEMOKPATHIECKUX [IEHHOCTEH;

- TOTOBHOCTH POTHBOCTOSITh
HJICOTIOTHH IKCTPEMH3MA,
HaIlMOHAJIN3Ma, KceHogoOuwu,
JTUCKPUMHHAIIAN 1o
COIHATbHBIM, PEITUTHO3HBIM,
PacoBbIM, HaIIMOHAJIbHBIM
NpU3HAKaM;

- TOTOBHOCTh BECTH COBMECTHYIO
NeSTeIbHOCT B MHTEpecax
IPaXKIAHCKOTO oO1ecTna,
y4acTBOBaTh B CaMOYIPABIICHUH
B 00111e00pa3oBaTebHON
OpraHu3aIuu u JETCKO-
IOHOIICCKUX OPraHu3alusax;

- yMEGHHE B3aMMOJICHCTBOBATh C
COOHAJIBHBIMM HHCTUTYTaMH B

COOTBETCTBUM C UX (PYHKIMSAMH U | IOHUMaHHE 3HaYUMOCTHU
Ha3HAa4YeHHEM; MaTeMaTHKU B U3y4YEeHUU
- TOTOBHOCTh K TYMaHMTapHOW W | HPUPOAHBIX U  OOLIECTBEHHBIX
BOJIOHTEPCKOM AESTEIbHOCTH; MIPOLIECCOB U  SIBJIEHUH; YMETb
NaTPUOTHYECKOTO BOCIIMTAHUS: pacro3HaBaTh MPOSIBIICHUE
- ¢(hOpMUPOBAHHOCTH 3aKOHOB MaTeMaTHKU B
poccuiickoi IPaXJIaHCKOM | UCKYCCTBE, YMETb MPUBOJIUTH
UACHTUYHOCTH,  MaTPUOTU3MA, | IPUMEpPHI MaTeMaTUYeCKUX
YBOKEHUs K CBOEMY Hapoay, | OTKPbITHH poccuiickoi u

3ala4d  pa3HbIX THUIIOB (B TOM
yuciae Ha HPOLEHTH, JA0JIU U
YacTH, Ha JIBIDKEHHE, padoTy,
CTOMMOCTb TOBapOB U YCIYT,
HAJIOTH, 3aJayd Hu3 00JacTH
yHpaBJIeHUs JMYHBIMU u
CEeMEMHBIMU ¢duHaHCAMH);
COCTaBJISATh BBIPa)KEHUS,
YpaBHEHHS, HEPAaBEHCTBA M WX

CHCTEMBI IO YCJIOBUIO 3ajauM,
HCCIIEIOBATh HOJTy4eHHOE
peleHue u OLICHUBATh
MPaBIOTNOI00HOCTh
pe3yJIbTaTOB;

- yMETh OIIepUpPOBAThH
TIOHSTHSIMH OIpeieNICHuE,
aKcMoMa, Teopema, CIIE/ICTBUE,
CBOWCTBO, MPU3HAK,
JI0Ka3aTeJIbCTBO, PaBHOCHJIbHBIC
(OpPMYITHPOBKH; YMETh
dbopmymupoBath  oOpaTHOe W
TPOTHBOTIOJIOXKHOE
YTBEPKICHHUE, IIPUBOJIUTH
NpUMEPbl W KOHTPIIPUMEDPHI,
UCIIOJIb30BATh METO/
MaTeMaTHYECKOU UHTYKITIH;
IIpOBOAUTD J10Ka3aTCJIbHBIC
pacCyKICHUST TNPH  PEIICHUU

3aja4, OLICHUBATh JIOTUYECKYIO
NPaBUIBHOCTb PACCYKACHUH;

- yMeThb CBOOOJHO OIEPUPOBATH
HOHATHAMM:

MOCE0BATEILHOCTD,
apudmernyeckass  HpOTpeccHs,
reoMeTpHUIecKast mporpeccus,
OECKOHEYHO yObIBaroIas
reoMeTpHYecKast MIPOTPECCHsT;
YMETh 3a71aBaTh
MOCIEA0BATEILHOCTH, B  TOM
YHCIIe c ITOMOIIILIO
PEKYPPEHTHBIX (OPMYIT;

- yMeTh BBIOUpPATH MOIXOSIINN
METOJ Il PpEIICHUs 3a/auu;
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YyBCTBa OTBETCTBEHHOCTH MEPEL]
Ponuuou, ropmocty 3a  cBOM
Kpai, cBOX PonnHy, CBOM S3BIK U
KYJBTYpY, MPOILLIOE H
HACTOSIIIEE
MHOT'OHAIIMOHAJIFHOT'O
Poccuu;

- IIEHHOCTHOE  OTHOIIIEHUE K
rOCyJ1apCTBEHHBIM CHMBOJIaM,
HUCTOPUYECKOMY U MPUPOJIHOMY
HACJICIHIO, MaMSITHUKaM,
TpaaunusM  HaponoB Poccun,
noctkeHnssM Poccun B Hayke,
HCKYCCTBE, CIOPTE, TEXHOJIOTHUAX
U TPYJE;
- uerHas

Hapoza

yOEXKIEHHOCTD,
TOTOBHOCTh K CIYXXEHHIO U
3aIIUTE OreyecTBa,
OTBETCTBEHHOCTh 32 €r0 CYAh0Y;
OCBOEHHEBIE 00y4aroIuMucs
MEXIIPEJAMETHbIC  TOHATUS U
YHUBEpCaJbHbIC yueOHbIe
nercTBUA (perynsTUBHBIE,
MMO3HAaBaTEeIbHEIE,
KOMMYHHUKATHBHBIE);

- CITOCOOHOCTh 1704
HCIIOJIL30BAaHUS B
MMO3HABATENILHON W COLIMAILHOU
MpaKTHKeE, TOTOBHOCTD K
CaMOCTOSITETEHOMY
TJIAHUPOBAHUIO 31
OCYIIECTBIICHUIO yueOHOU
JIeITEeIILHOCTH, OpraHu3aluH
y4eOHOTO0  COTpPYIOHHYECTBA C
MeJaroru4ecKuMu  paboTHUKaAMHU
u

CBEpCTHUKAMHM, K Y4YacTUIO B
MOCTPOEHUU  MHAMBUAYATHHOMN
00pa3oBaTeNbHOI TPaeKTOPHUH;

- OBJIaJICHUE HaBbIKAMH y4e€OHO-
HCCIIEIOBATENICKOM, IIPOEKTHON
U COIMAIILHON NEITEILHOCTH.

MHPOBOM MaTeMaTHYECKOU

HayKH.

OK 07. ConelicTBOBaTH
COXPAHCHUIO
OKPYKaroIeH CpeJibl,
pecypcocOepexeHuIo,
MPUMEHSTH 3HaHUS 00
M3MEHEHHUH KJIMMarTa,
PHHIIUTIBI

YMeTs:

-He  TpPUHUMATh  JIEHCTBHA,
HNPUHOCALINE BPEJ OKpY’Karollen
cpene;

- yMETh IIPOTHO3UPOBATH
HeOJIaronpusITHbIE

OKOJIOTHYCCKHUC IIOCJICACTBHA

YMeHus:

- YMETh
TTOHATUAMU
HETpPEPbIBHAS byHKIMS,
NPOU3BOAHAS,  TEpPBOOOpa3Hasi,
ONPEACIICHHBIN HHTETPAl; YMETh
HaXOdUTh MPOU3BOIHBIC

OTIepUPOBATH
byHKIHS,
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OepeKITUBOTO
MIPOU3BOCTBA,
3P PEKTHBHO
elcTBOBAaTh B
Ype3BbIYAHBIX
CUTyaIUsX.

NPEANPUHUMAEMBIX  JICHCTBUH,
MpeaoTBpallaTh ux;

- PaCUIUPHUTDH OTBIT EATETLHOCTH
JKOJIOTMYECKOU
HaIpaBJICHHOCTH;

- pazpabaTeiBaTh IUJIaH PELICHUS
npo0sieMbl € YYEeTOM aHajau3a
MMEIOIINXCA MaTepUalIbHBIX U
HEMaTepHUAIbHBIX PECYPCOB;

- OCYILIECTBIIATH
LEeJICHANPABJICHHBII TIOHCK

nepeHoca Cpeacrs " crmocoboB

3JIEMEHTapHbBIX GyHKITHH,
UCTIONB3YS CIIpaBOYHBIC
MaTepHabl;  WCCIEAOBaTh B
NPOCTEHIINX CIy4asX (QYHKIHN
Ha MOHOTOHHOCTb, HAXOJWUTh
HauOONbIIME W  HAWMEHBIINE
3Ha4eHUs1 (DYHKIUI; CTPOUTH
rpadukn MHOTO4ICHOB C
UCTIONIb30BAHUEM anmapara
MaTeMaTHYECKOTO aHaIN3a;
MPUMEHATh TPOU3BOAHYIO TIPU
pelleHnn 3afad Ha JIBUKCHHE;

JNEHCTBUS B MPOQPECCHOHAIBHYIO | peliaTh MPAKTUKO-
cpeny; OpUEHTHpPOBAaHHBIC 3aJaud Ha
- yM€Thb TI€PEHOCHUTHh 3HAHUA B | HAUOOJBIIME W  HAWMEHBIINE
MO3HABaTEIbHYIO U | 3HaYCHMs, HA HAXOXJCHUE IMyTH,
MPaKTUYECKYIO 00J1aCTH | CKOPOCTH M YCKOPEHUS;
JKU3HEIEATEIIbHOCTH; - YMETh OTIepUpPOBATH
- IpeJyiaraTb HOBBIE TPOEKTHI, | MOHATUSMU: JIBHKEHHE B
OIICHMBATh HWJEH C TO3ULUU | IPOCTPAHCTBE, IMOJOOHBIC
HOBM3HEI, OPUTHHAIBHOCTH, | QUTYPHI B MIPOCTPAHCTBE;
MPAKTHYECKON 3HAYNMOCTH; HCIIOJIb30BaTh OTHOIIICHUE
- 1aBaTh OLICHKY HOBBIM | IUIOIIQJENI  MOBEPXHOCTEN U
CUTYaIUsIM, BHOCHTH | 00bEMOB MOAOOHBIX (GUTYpP TMPHU
KOPPEKTUBBI B  JICSITENILHOCTB, | pEUICHUU 3a]1ay;
OIICHHUBATh COOTBETCTBUE | - YMETh BBIYUCIIATH
pPe3yIBTATOB IIEJISIM. r€OMETPUUYECKHE BEJIMYHHBI
(nmuHA, yroi, IUIOMIaNb, O0BEM,
IJI0IIAIb MIOBEPXHOCTH),
UCTIONB3YSl U3YUYEHHBIE (POPMYIIBI
U1 METOJIBI.
[IK 1.7. Ucnionib30Ba |- OCYILIECTBIISTH YmMmenust:
Thb  KOMIIBIOTEPHBIE |IIeICHANPaBICHHBIN IIOKCK |-BIIaJICTh METOAAMHU

TEXHOJIOTUH MIpH | TIepeHoca CPEJICTB M CIOCOOOB | I0KA3aTeNIbCTB, AITOPUTMAMHU
MPOCKTUPOBAHUH JNehcTBUS B Mpo(deCcCUOHATIBHYIO |peIIeHUs 3a/1a4y; yMEHUE
1731 (0% 0% cpeny; hopMyITUpPOBaTh ONPECIICHHUS,
TPaJAUIIMOHHOTO - YMEThb TMEPEHOCUTh 3HAaHUA B |aKCHOMBI U TEOPEMBI, IPUMEHSTh
MIPUKJIATHOTO M03HABATEIILHYIO U | WX, IPOBOANTH JIOKAa3aTEIbHBIC
HCKYCCTBA. MPAKTUYECKYIO 00JIacCTH | pacCy’kKJIeHHUs B XO/I€ peIICHUS
IIK 2.4. Mctionp30Ba | KH3HEACATEIIHLHOCTH, 3a7ady.
Thb  KOMIIBIOTEPHBIE |- Tpejiaratb HOBBIE TMPOEKTHI,
TEXHOJIOTUH IIpU | OIIEHWBATh WJACH C TO3UIUHU
peanuzanuu HOBU3HBI, OPUTUHAJIBLHOCTH,
3aMbICiIa B |IPaKTUYECKON 3HAYNMOCTH;
HM3TOTOBJICHUU - JlaBaThb  OLEHKY  HOBBIM
H3IETUS CUTYaIHSIM, BHOCHUTD
TpaAUIIMOHHO- KOPPEKTUBBI B  JIEATEIHHOCTD,
MIPUKJIATHOTO OILIEHUBATh COOTBETCTBUE
HCKYCCTBA. pe3yIBTATOB IIEJISIM

-HCHOJIb30BaTh cpencTBa

MH(POPMAILIMOHHBIX u

KOMMYHHUKAITMOHHBIX

15



TEXHOJIOTUI B peleHnun
KOTHUTUBHBIX,

KOMMYHHKATHUBHBIX n
OpPraHM3allMOHHBIX  3a1ad  C
coOroieHrEeM TpeOoBaHuU
SPrOHOMHUKH, TEXHHUKH
0e30macHOCTH, TUTHEHBI,

pecypcocOepexeHus, MpPaBOBBIX
U OJTUYECKUX  HOpPM, HOpPM

uHGOPMAITMOHHOMN

0e301acHOCTH;

- BBISIBIISTH NPUYUHHO-
CIIEZICTBEHHBIE CBSI3U "
aKTyaJIM3UpPOBAThH 3amauy,
BBIJIBUTATh THIIOTE3Y ee

peuicHuA, HAXOAUTb apPryMCHTBI
JJIA J0Ka3aTcJIbCTBa CBOUX

YTBEPKJICHHH, 3a7aBaThb
rapameTpbl u KpUTEpUU
pELICHMS.

16



2. CTPYKTYPA U COJAEP)KAHUE OBIIEOBPA30OBATEJIBHON

JUCHUTIUHBI
2.1. O0beM TMCHUIJIMHBI U BUAbI Y4e0HOIl padoThl
Buj yueoHoii padoThl O0bem B yacax

O6beM 00pa3oBaTeNbHOM MPOTrPAMMBI AUCHHUTLIHHBI 232
B TOM YHCIIE:

1. OCHOBHOE coaepKaHue 196
B TOM YHCJIIE:

TEOPETHUECKOE 00yUeHNe 182
MIPAKTUYECKHUE 3aHITUS 14
2. IlpodeccronanbHO OPUESHTUPOBAHHOE COZCpKaHUE (ComepKaHUE 36

MIPHUKJIATHOTO MOIYJISI)

B TOM YHCIJIC:

TCOPETUICCKOC 06y‘l€HI/Ie

MPAKTHYECKUE 3aHSITUS 36
WHIWBUTYTHHBIA TPOCKT na
[IpomexxyTouHast aTTecTanus (3K3aMeH) 2

2.2. Conep:xanue 001eo0pa3oBaTeJbHOM TUCIIUIIIUHBI

Pasnen 1. IloBTOpeHue Kypca MaTeMaTUKH OCHOBHOM IIKOJIbI.

Tema 1.1. Lenp m 3amaun MaTeMaTUKU IPU OCBOEHUHU CIIEHUANbHOCTH. Yucna u
BBIYMCIICHHUS.

Ilenp m 3agaun MaTeMaTUKU IIPU OCBOCHUHU CIIELUATIbHOCTU. ba30Bble 3HAHUSA U yMEHUS
Mo MaTeMaThKe B MpPo(ecCHOHaTbHOW W B IOBCEIHEBHON NesATeNbHOCTH. JleicTBUA Haj
MIOJIO’KUTEIBHBIMU U OTPULIATENIBHBIMU YHCIIAMU, C OOBIKHOBEHHBIMU U JIECATUYHBIMU JPOOSIMH.
JleiicTBus co cTeneHsMu, GOopMyIIbl COKPAILIEHHOTO YMHOKEHHSI.

Tema 1.2. ITporieHTHBIE BBIUMCIICHUS. Y PAaBHEHNS U HEPABEHCTBA.

[IpocTeie MpOLIEHTHI, pa3Hble CMOCOObI HMX BbIYMCICHUS. JIMHElHbIe, KBaapaTHBIE,
JpOOHO-JINHENHbIE YPAaBHEHUS U HEPABEHCTBA.

Tema 1.3. IlpoueHTHBIE BBIYUCIEHUS B MPO(ECCHOHANBHBIX 3aJayax (MPUKIAAHON
MOJYJIB).

[IpocTeie U cnokHBIE MPOLEHTHI. [IpOIeHTHBIE BBIUUCIECHUS B MPOGECCHOHATHHBIX
3a/1ayax.

Tema 1.4. Pemenue 3a1a4. BXogHOM KOHTPOJIb.

Boruncnenus u npeoOpa3oBaHusl. Y paBHEHHs U HepaBeHCTBaA. ['eoMeTpHst Ha IIIOCKOCTH.

Pa3znen 2. Kopumn, cTenenu u jjorapupmol.

Tewma 2.1. Pa3BuTHE NOHSITHS O YHUCIIE.

HatypanbHsble, 1ienpie U paliMoHanbHble uncia. JlefictButensupie uncna. [Ipudmmkennble
BbIuucieHus. [lpuOmmkeHHOEe 3HAueHHE BEIWYMHBI W TOTPEIIHOCTH  MPHONMKCHUH.
AGcontoTHasT W OTHOCUTeNbHash morpemHocTd. KowmmiekcHble uncna. JleWcTBusi Haj
KOMIUIEKCHBIMH YHCJIaMHU.

Tema 2.2. KopHu U cTeneHHU.

Kopuu nHarypanbHOW CTeneHH W3 YHMCiIa U UX cBoicTBa. CTENeHU C palMOHATbHBIMU
MoKa3aTelIsiMHi, UX cBoicTBa. CTENEHN ¢ IEUCTBUTEIbHBIMU MOKa3aTesiMu. CBOMCTBA CTENEHU C
JCWCTBUTEIBHBIM TIOKa3aTesieM. BpIUuKMCIIEHME KOPHEH HATypaJbHOM CTENEHH, MPUMEHEHUE
CBOMCTB CTEIEHU P PEILICHUH 3a/1a4, BBIYUCICHUE CTENEHU C JE€HCTBUTEIbHBIM MOKA3aTEIIEM.

Tema 2.3. Jlorapudm yncna. CoiicTBa orapudma.
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Jlorapupm uymcna. OcHOBHOe Jsorapudmuyeckoe ToxIecTBO. JlecATHUHBIE U
HaTypainbHble Jorapudmel. [lpaBuma peiictBuit ¢ morapupmamu. Ilepexomx K HOBOMY
OCHOBAHHUIO.

Boruncnenue norapugmon. Mcmonb3oBaHne CBOWCTB NMPH BBIYMCICHUH JOrapu(MOB.
[IpeoOpa3oBanue  anreOpamdeckux  BbIpaxkeHud.  IIpeoOpazoBaHue  palnMOHAIBHBIX,
UPPALMOHATIBHBIX CTETIEHHBIX, TOKA3aTENbHBIX U JIOTAPU(PMUUECKUX BbIPAXKCHHH.

Pa3nes 3. OcHOBbI TPUTOHOMETPHH.

Tema 3.1. Tpuronomerpudeckue GyHKIMH IPOU3BOJIBLHOTO YIJIa, YUCIa

Pagnannas mepa yrma. IIoBOopoT TOYkM BOKpYr Hadana KoopauHaT. OmnpeneneHue
CHHYCa, KOCHYCa, TAHT'€HCA U KOTaHIreHca. 3HAaKU CHHYyCca, KOCUHYCa, TAHT€HCa U KOTaHTeHca 0
YETBEPTAM. 3aBUCUMOCTb MEXIY CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTaHI€HCOM OJHOIO U
TOTO K€ yTJa.

Tema 3.2. OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA.

OcHOBHbBIE TPUTOHOMETPHUECKHE TOXAECTBA, PopMyJibl puBeaeHUs. CHHYC, KOCUHYC U
TAHI€HC CYMMBl M Pa3HOCTH ABYX yIioB. CHHYC M KOCHHYC JBOMHOro yria. ©opMyiibl
oJIoBUHHOTO yria. IIpeobpazoBanusi CyMMbl TPUTOHOMETPUYECKUX (PYHKIMHA B MPOU3BEICHHE
U TpPOM3BEACHUS B CyMMYy. BblpakeHHe TpPUTOHOMETPUUECKUX (YHKIMH dYepe3 TaHIeHC
MOJIOBUHHOTO aprymeHTa. [IpeoOpa3oBanus mpoCTEHIINX TPUTOHOMETPUUECKUX BbIPAKEHUI.

Tema 3.3. IIpocTeiiine TPUrOHOMETPUYECKUE YPABHEHHSI M HEPABEHCTBA.

[Ipocreiimine TPUTOHOMETPUYECKUE ypaBHEHUs. PemeHue TPUTOHOMETPUYECKHUX
ypaBHeHu#l. Ilpocreiimne TPUTOHOMETPUYECKUE W HEPABEHCTBA. ApPKCHHYC, apKKOCHHYC,
apKTaHTeHC YucIa.

Pasznen 4. ®ynkuuu, ux cBOicTBa U rpaduKu.

Tewma 4.1. @ynkiuu. CBoiicTBa (PyHKITUH.

Oynkiun. CpoiictBa ¢yHkuumu. OOpaTtHble ¢yHkimud. OOnacTh oONpeaeieHus Hu
MHOJKECTBO 3HaueHui; rpaduk (QyHKUUH, TOCTpoeHHe TrpadukoB (QYHKUMNA, 3aJaHHBIX
pa3NUYHBIMM ~ crl0cO0aMU.  MOHOTOHHOCTb, Y€THOCTb, HEYETHOCTb, OrPaAaHMYCHHOCTb,
nepuoAnYHOCTh. [IpomMexxyTku Bo3pacTaHuss U yObIBaHHMS, HauOosblliee W HaWMEHbIIIee
3HaueHus. [papuyeckas wunTepnperauusa. Ilpumepsl (GYHKIMOHAIBHBIX 3aBUCUMOCTEH B
peaIbHBIX TIpolieccax M sBieHUsX. OOJacTe ompeneneHuss W 00JacTh 3HAYCHHH OOpaTHOU
¢yskuuu. I'paduk oOpatHoii pyHkumu. Apudpmerndeckue onepauuu Hajx GyHKuusMu. CrioxHas
byukmmst (kommosunusi). [IpeobpazoBanmsi rpadukoB. [lapamnensHblil MEpeHOC, CUMMETPUS
OTHOCHUTEJIBHO OCEl KOOpPAMHAT U CUMMETPUS OTHOCUTEJIBHO Hadaja KOOpPAWHAT, CUMMETPUS
OTHOCHUTEJIBHO MPSIMON y = X, pacTsSKEHHE U CKaThe BJOJb Ocel KOOpAMHAT.

Tema 4.2. Tpuronomerpuueckue GyHKINHU, UX CBOHCTBA U IpadUKH.

OGusacTe ompeziesieHuss U MHOXKECTBO 3HAYEHMH TPUTOHOMETPHUUYECKUX (DYHKIUH.
YETHOCTH, HEUETHOCTD, MEPUOJANYHOCTD TPUTOHOMETpHUUYEeCKHX (yHKIUH. CBOWCTBA U TpaduKu
byHKIMI y = cos X, y = sin X, y = tg X, y = ctg x. Cxarue u pacrsskeHue rpadukoB
TpuroHomerpuyeckux ¢yHkuuid. IIpeoGpazoBaHue rpaukoB TPUTOHOMETPHUUECKUX (DYHKIIHIA.
OOpatHble TpUroHoMeTpuyeckue GyHKUuMU. PerieHne MNpocTEHIINX TPUTOHOMETPUUYECKUX
YpaBHEHUI U HEPABEHCTB IpapUUecKUM CIIOCOOOM.

Tema 4.3. CrenenHasi GyHKIIMSI, €€ CBOMCTBA U IpadUKH.

OO6nacTp onpeneneHuss 1 MHOKECTBO 3HaueHuil QpyHkuuil. [IpoMexxyTku Bo3pacTaHus U
yObIBaHUs, HaOOJIblIIee U HAUMEHbIIIee 3HAYEHUs, TOUKH dKcTpemyma. [locTpoenue rpadukos.

Tema 4.4. Iloka3zarenbHas (QyHKIHS, €€ CBOMCTBA U rpaduKu.

Ob6nacTh onpe/eseHnss 1 MHOXECTBO 3HaueHUN QyHkuuu IIpomexyTku Bo3pacTaHus U
yObiBanus. [Toctpoenue rpaukos.

Tema 4.5. Jlorapudmudeckas GyHKIMS, €€ CBOMCTBA U IpaUKH.

OO6nacTp onpeaeneHUss U MHOXKECTBO 3HaueHMH (yHKimu [IpomexyTku Bo3pacTaHus U
yosiBanus. [loctpoenue rpagukos.

Tema 4.6. Jlorapudmbl B IpUpoOJIe U TEXHUKE (MIPUKIATHON MOIYIb).
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[Tpumenenue norapudma. Jlorapupmuueckas cnupans B npupoje. E€ matrematnueckue
CBOMCTBa

Pa3nen S. YpaBHeHUs] M HEpaABEHCTBA

Tema 5.1. PaBHOCHIIBHOCTH YpPaBHEHMI, HEPABEHCTB, CUCTEM.

PaBHOCMIIBHOCTh ypaBHEHMI, HEPABEHCTB, CHCTEM. PalMioHanbHbIE, HPpaLMOHAIIBHBIE,
MOKa3aTeNbHbIe, JTIorapu(PMUUECKUe U TPUTOHOMETPUYECKHE YpaBHEHHsI U cUCTeMbl. OCHOBHBIE
NpUeMbl WX pelleHus (pa3ioXeHHe Ha MHOXKUTENIM, BBEJACHHE HOBBIX HEHM3BECTHBIX,
MOJICTAaHOBKA, rpaduueckuili Meron). PammoHnanbHble, HppalMOHANbHBIE, IOKA3aTeNbHbIE U
JorapupmMuyeckie HepaBeHCTBa. OCHOBHBIE IPUEMBI UX PELICHUS.

Tema 5.2. Mcnonp3oBaHue CBOMCTB U rpapuKoB (PyHKUUN MpU pEIICHUN YpPaBHEHUH U
HEPABEHCTB.

Hcnonp3oBaHue cBONCTB U rpadvKoB (QYHKIMHA NpU PEIIEHUH YPaBHEHUN U HEPaBEHCTB.
Meton wuHTepBasioB. M300pakeHMe Ha KOOPAMHATHOM IJIOCKOCTH MHOXECTBA PpEIICHUM
YpaBHEHUI U HEPABEHCTB C ABYMS [IEPEMEHHBIMHU U UX CUCTEM.

Pa3nea 6. Ilpon3Boanas u nepBoodpasHasi (PyHKIHH.

Tema 6.1. [Tonstue npousBogHoN. @opmyIbl U paBuia auddepeHIpoBaHuS.

[Ipupamenue aprymenta. Ilpupamenue QyHkuuu. 3anadu, NPUBOASAILINE K TOHSATHIO
npou3BoAHONU. OmpeneneHue NPOU3BOAHONW. AJNTOPUTM OTBICKaHUS INMPOU3BOJAHON. Dopmyiibl
middepenunpoBanus. [IpaBuna quddepeHpoBanus.

Tema 6.2. [lonstue o HenpepbIBHOCTH (QYHKIIMH. MeTo/1 UHTEpBajoB.

[lonarue HenpepbsiBHOM (yHKIMH. CBoicTBa HempepblBHOW (yHKIMHU. CBS3b MEXAY
HENpPEPBIBHOCTRI0O U U PepeHIpyeMOCTbI0 (QYHKIMM B TOYKE. AJTOPUTM pEHICHUS
HEPABEHCTB METOJIOM UHTEPBAJIOB.

Tema 6.3. 'eomeTpuueckuii 1 pU3NUIECKHUI CMBICI TPOU3BOTHOM.

I'eomeTprueckuii cMbICI MPOU3BOAHON (DYHKIIMU — YTIOBOH K03 (PUIIMEHT KacaTenbHOM
K rpadguky GyHKIMM B TOUYKE. YpaBHEHHE KacaTelbHON K rpaduky (yHKUHUH. AJITOPUTM
COCTaBJICHUsI YpaBHEHUsI KacaTesIbHOU K rpaduky pyHkimn y=f(x).

Tema 6.4. MoHOoTOHHOCTDH (pyHKIIMU. TOUKH SKCTpEeMyMa.

Boszpacranue u yObiBaHuE (YHKLMHU, COOTBETCTBUE BO3PACTAHUSA U YOBIBAaHUS (PYHKIIUH
3HaKy MPOM3BOJHON. 3a/lay Ha MAaKCUMyM M MHUHUMYM. AJITOPUTM HCCIeI0BaHUS QYHKIUHN U
MOCTPOCHHUS €€ rpaduka ¢ MOMOIIbIO TPOU3BOIHOM.

Tewma 6.5. MccnenoBanne QpyHKIMI 1 TOCTpOCHUE TPA(UKOB.

HccnenoBanue QpyHKIIMM HA MOHOTOHHOCTB M IIOCTPOEHHUE IPauKOB.

Tema 6.6. Haubosnblliee 1 HauMeHblIee 3Ha4eHUs (QyHKIUH.

Haxoxxaenre HanbobIIero 1 HAaMMEHbIIETO 3HaUeHUH (YHKINH, TOCTpOeHHE IrpadUuKOB
C UCIOJIb30BAaHUEM anmapara MaTeMaTHYECKOTO aHAIN3a.

Tema 6.7. HaxoxaeHue ONTHUMAJIBHOIO pe3yjbTaTa C IIOMOIIbIO ITPOM3BOJHONW B
MPaKTUYECKUX 3a/1auax (MPUKIATHON MOJYJIb).

Haumensbiee n Hanbosblee 3HaYeHUE (DYHKIIUN

Tewma 6.8. IlepBooOpaznas pynkiuu. [IpaBuina HaxokIeHUS TEPBOOOPA3HBIX.

O3HakoMJICHHE ¢ TIOHSATHEM MHTErpaia u nepBoodpasnoii i pyukimuu y=f(x). Pemenue
3a/1ay Ha CBSI3b TMEPBOOOPA3HON M €€ MPOM3BOAHOM, BBIYMCICHHUE TIEPBOOOPA3ZHON IS JaHHOM
¢byskuuu. Tabmuna Gopmyit A HaX0XKASHUS IepBOOOpa3HbIX. M3yueHne npaBuiia BEIYUCICHHS
epBoOOpazHOM.

Tema 6.9. [Tnomans kpuBonuHelHou Tpaneruu. ®@opmyna Hetotona — JleitOnuma.

3ajaun, NpUBOIAIIME K MOHATHIO ONPENEICHHOTO UHTETpaia — O BBIYMCICHUH ILIOIIAIN
KpUBOJIMHENHON Tpaneuuu. [loHATHE oOmnpenenéHHoOro uHTErpania. I'eomerpuyeckuii u
¢buznyeckuit cMmbica ompeaeneHHoro uHTerpana. ®@opmyna Heiorona — JleiiOnuna. Pemenue
3aJ]a4y Ha MPUMEHEHHNE MHTErpaa il BEIYUCICHNUS (PU3NYECKUX BEMYMH U IJIOMIAICH.

Tema 6.10. Pemenue 3anau. [lpon3soanas u neppoodpaszHas QyHKIUH.
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@opmynel u mpaBwina guddepeHnupoanus. MccrnenoBanue QYHKIHA C MOMOIIBIO
npou3BogHOW. Hanbonpiiee n HanMeHbIIee 3HaUYCHUs (PYHKIIMU. Beruciienne nepBooOpa3HO.
[TpumeneHue nepBooOpPa3HOIA.

Pa3nes 7. DiieMeHTBI TEOPUHM BEPOSITHOCTEH M MATEeMATHYECKOH CTATHCTHKH.

Tema 7.1. CobbiTHE, BEpOSTHOCTH COOBITUS. CI0XKEHNE U YMHOXKEHHE BEPOSTHOCTEH.

CoBMecTHBIE M HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSTHOCTH CYMMBI COOBITHIA.
VYcnoBHas BEpOSTHOCTh. 3aBUCHUMbIE M HE3aBUCHUMBbIE COOBITHA. TeopeMbl O BEpPOSITHOCTH
MIPOU3BEICHUS COOBITHH.

Tema 7.2. BepoaTHOCTb B IpodecCUOHABHBIX 33/1a4ax (MPUKIaAHON MOIYJIb).

OTHOCHTEeNbHAs 4YacTOTa COOBITHS, CBOWCTBO ee ycroiiumBocTu. CTaTHCTHUECKOE
ompeeneHne BepoITHOCTH. O1ieHKa BEPOSATHOCTH COOBITHSI.

Tema 7.3. JluckperHas cilydaiiHas BEIUYHHA, 3aKOH €€ paclpeesICHuUs.

Bunbl cnydailieeix BenuuuH. OmnpeneneHrne NUCKPETHOW CIy4ailHOW BEIWYMHBI. 3aKOH
pacnpezesieHust JMCKPETHOM cilyyailHOW BeIUYMHBL. E€ 4nciIoBbIe XapaKTEpUCTUKH.

Tema 7.4. 3agaun MaTeEMaTUYECKOU CTAaTUCTHKH.

[lepBuuHast 06pabOTKa CTATUCTUYECKUX AAHHBIX. YUCIOBBIE XapaKTEpUCTUKH (CpelHee
apudmMeTHdecKkoe, MeauaHa, pasMmax, aucrepcusi). Pabora ¢ Tabmmmamu, rpadukamu,
auarpamMMmamH.

Tema 7.5. DnemMeHThI TEOPUHU BEPOSITHOCTEN M MaTEMAaTUYECKOM CTaTUCTUKH.

Bunsl coObiTHil, BepOATHOCTH cOObITHH. ClOXXEHHE M YMHOXXEHHE BEpPOSITHOCTEH.
JluckpetHass ciyyaiiHas BeJIMYMHA, 3aKOH €€ pachpeieneHus. 3aJadyd MaTeMaTU4ecKOu
CTaTUCTHUKHU.

Pa3zgen 8 IlpsimMble U JIOCKOCTH B IPOCTPAHCTBE.

Tema 8.1. OCHOBHBIE IOHATHUSA CTEPEOMETPUH. PacrionoxeHue NpsAMBIX U IIIOCKOCTEN

[Ipenmer crepeomerpun. OcHOBHBIE TMOHATHS  (TOYKa, TpsAMas, IJIOCKOCTH,
npoctpancTBO). OCHOBHBIE akCHMOMBI cTepeomeTpuu. llepecekaromuecs, napajielbHble U
CKpEeIlMBaOIIMecss NpsMble. YTOJ MEXIy MNpSMBIMH B IpocTpaHcTBe. lleprneHaukynspHOCTh
npsaMbIX. OCHOBHBIE TPOCTPAHCTBEHHBIE (DUTYPHI.

Tewma 8.2. [TapamienbHOCTh NPSAMBIX, IPSIMOM U INTIOCKOCTH, TNIOCKOCTEH.

[TapannensHple npsimass u  miuockocTs.  Ompenenenue. Ilpusnak.  CBolicTBa.
[Tapannensubie mmockoctu. Onpenenenue. [lpusnak. CpoiicTBa. Terpasap M €ro 3J€MEHTHI.
[Tapannenenunen u ero 3neMeHThl. (CBOWCTBa NPOTUBONOJOXHBIX TpPaHEd W JHMAaroHaieu
napajuienenunena. [loctpoenne 0CHOBHBIX CEUEHUH.

Tema 8.3. IlepnieHAUKYJIAPHOCTD MPSIMBIX, IPSIMON U IUIOCKOCTH, MJIOCKOCTEM.

[lepnennukynapueie npsimble. [lapannenbHble MpsiMble, TNEPIEHIUKYISIPHBIE K
I10CcKOCTH. [Ipu3HaK nepneHuKyIsIpHOCTH MIPSIMON U TUIOCKOCTH.

Tewma 8.4. Ilepnenaukyisip 1 HakJIOHHas. TeopeMa o0 Tpex NepneHIuKYJIIApax.

[lepnennukynssp u HakiaoHHas. Teopema O Tpex NEPHNEHAMKYISApaxX. YTOJI MEXAy
OpsIMOM M IJIOCKOCTBIO. YTOJI MEXIy IUIOCKOCTSIMH. llepneHAuKyJspHbIE IUIOCKOCTH.
PaccrosiHus B mpocTpaHCTBE.

Tewma 8.5. KoopamHaThl 1 BEKTOPHI B TPOCTPAHCTBE.

JlekapToBbl KOOpAMHATBl B IIpOCTpaHcTBE. Bekropsl B mpoctpaHcTBe. CllOKEHHE U
BbIUUTAHUE BEKTOPOB. YMHOXEHHE BeKTOpa Ha uMcio. CKajnsipHOe NMPOU3BEACHHE BEKTOPOB.
[Ipocreiimue 3a1auu B KOOpAUHATAX.

Tema 8.6. [IpsiMble M MIOCKOCTH B MPAKTUYECKUX 33a4ax (IPUKIATHOW MOIYIIb).

B3aumHoe pacnonoxeHue mpsSMbIX B IpocTpaHcTBe. IlapamnenpHocTs mHpsiMON U
IUIOCKOCTH, MapajuleIbHOCTh IUIOCKOCTEH, MEpIeHANKYISIPHOCTh IUIOCKOCTEeH. PacmomoxeHue
OpSAMBIX M IUIOCKOCTEH B OKpYyXarolleM Mupe (Ipupoje, apXuTeKType, TexHuke). Perienue
MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1au.

Tema 8.7. Pemenue 3amau. IlpsiMble M IUIOCKOCTH, KOOPAMHATBI MU BEKTOPHI B
MIPOCTPAHCTBE.
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PacnionokeHne mnpsAMBIX M IUIOCKOCTEH B NpocTpaHcTBe. [lepneHIuKyIsipHOCTH U
MapajuIeIbHOCTD MPSIMBIX U IUIOCKOCTEH. JlekapToBbI KOOpAMHATHI B POCTPAHCTBE. BekTOph! B
npoctpaHcTBe. (CJI0OKEHME M BBIUMTAHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHCIIO.
Koopnnnate! BekTopa.

Pa3nes 9. MHOrorpaHHUKH U Tesla BPALeHHS.

Tema 9.1. [Ipusma, napannenenunes, Kyo, nupamMuia U UX CEYECHHUS.

[Ipu3ma (HaknoHHAas, mpsiMasi, paBuUibHas) U €€ anemeHTsl. [lapamenenunen. ColicTBa
npsimoyronbHoro napauienenunena. Ky6. [lupamuna u e€ anementsl. [IpaBunibHas nupamMua.

Tema 9.2. IIpaBuiIbHbIE MHOTOI'PAHHUKU B KU3HU.

[Tnomanp NOBEpXHOCTH MHOTOIpaHHUKOB. [IpocTeifiine koMOMHAIIMN MHOTOIPaHHUKOB.
Bbruucrienye 371eMEHTOB NMPOCTPAHCTBEHHBIX ¢Guryp (p&6pa, nuaronanu, yrisl). [IpaBuinbHBIC
MHOTOTPaHHUKH.

Tema 9.3. LlunuHap, KOHYC, MIAp U UX ceYeHHUs (TIPUKIATHON MOIYIb).

[unmunaap, konyc, cepa u map. OCHOBHBIE CBOMCTBa MPSMOT0 KPYroBOI'O LMJIMHIpA,
IpSMOT0 KPYroBoro kKonyca. M3zoOpaskeHue Ten BpalleHus Ha rmiockoctu. [IpencraBnenue o6
yceuéHHOM KoHyce. CeueHusi KoHyca (mapajjielbHO€ OCHOBAHHIO M MPOXOJsIlee uepe3
BEPLIMHY), CEUYEHHUS IWIMHApa (MapayieIbHO M MEPIeHAUKYISIPHO OCH), CEYCHHMSX Ilapa.
Pa3BépTka nunuHapa u KoHyca.

Tema 9.4. O6beMbI U MJIOIIAIU TOBEPXHOCTEN Tell.

O6beM npsMoyrospHOro napamienenuneaa. OoveM kyba. O0beMbl NPSAMOIl MPU3MBI U
mnHApa. O6beMbl TUpaMu bl U KoHyca. O0beM mapa.

Tewma 9.5. ITpumepsl cumMmeTpuit B ipodeccuu (IPUKITaTHON MOTYJIh).

[lonatne o cUMMETpUHM B TPOCTPAHCTBE (IIGHTpajbHAs, OcCeBas, 3epKajbHas).
OO6001eHne NpeACTaBIeHUH O NPaBWIBHBIX MHOTOIPAaHHUKAX (TeTpa’ap, KyO, OKTa’Jp,
nojexa’ip, ukocasap). Ilpumepsl cummerpuii B mpodeccuu.

Tema 9.6. Pemenue 3aga4. MHOrOrpaHHUKH M TeJla BPAICHUS.

OOBeMbl U MIJIO0MIAN TOBEPXHOCTH MHOTOI'PAaHHUKOB U T€J BpallleHHs.

2.3. Y4eOHO-TEMATHYECKHUH MJIAH

Dopmupy
Ne Oo6bem JlomanHee eMble
HaumeHoBaHue TeM
n/n yacoB 3aJaHue KOMIIETEeH
107001
1 2 3 4 )
1 cemectp - 102 4.
Pasjen 1. [loBTOpeHue Kypca MaTeMaTUKH OCHOBHOM mIK0JIbI (18 4.)
1 | Lenp u 3amaun MaTeMaTUKU MpU OCBOECHUU 1 PaGora ¢ OK 01.
CIICIIMaJIbHOCTH. KOHCIICKTOM OK 02.
JICKITNU OK 03
2 | ba3oBble 3HAHUS U YMEHHS 110 MAaTEeMaTUKE 1 Pemienue 3anau OK 04.
B MPOECCHOHANBHOW M B TOBCETHEBHOM OK 05.
JIeITCIIbHOCTH. OK 06.
3 | JeiictBus  Haa  TIOJIOKUTEIBHBIMH U 1 Pemenue 3amau K 1.2.
OTPHUIIATEITLHBIMU YUCIIaMH, c
OOBIKHOBCHHBIMH u JIECATUIHBIMHU
JPOOSMHU.
4 | HdeiictBust  co  cremeHsamy,  (hOpMyIIb 1 Peuenne 3ana4
COKPAIICHHOTO YMHO)KEHMSL.
5 | [IpocTble MPOLEHTHI, pa3Hble CHOCOOBI MX 1 Pabora ¢
BBIYHCIICHUS. KOHCTICKTOM
JICKIIUM
6 | [IpocThle TPOLICHTHI, pa3HbIC CIIOCOOBI MX 1 Peurenue 3amau
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BBIYUCICHUA.

7 | JIuneiHsle, KBaJpaTHEIE, JIpoOHO- 1 Pemenue 3agau
JMHEWHbIE YpaBHEHUS U HEPaBEHCTBA.
8 | JIuneiinsle, KBaJpaTHEIE, JpoOHO- 1 Pemenue 3anau
JMHEHHbIC YpaBHEHUs M HEPaBEHCTBA.
9 | Il/p. [1pocThie U CIOKHBIE MPOLICHTHI. 1 Pemrenue 3amau
10 | II/p. [IpocThie U CIOXKHBIE MPOIECHTHI. 1 Peurenue 3anau
11 |II/p. IlpoueHTHbIE  BBIUUCIEHHUA B 1 Pemrenue 3anau
npodecCHOHAIbHBIX 3aJa4ax.
12 | II/p.  IlpoueHTHBIE  BBIUUCIEHHUA B 1 Pemenne 3amaq
poeCCHOHANIBHBIX 3aa4ax.
13 | Beiuucnenus u mpeodpa3oBaHusl. 1 Pemrenne 3ana4y
14 | YpaBHEeHHS U HEpAaBEHCTBA. 1 pabota ¢
KOHCIICKTOM
JICKITUHU
15 | Il/p. YpaBHEHUS U HEPABEHCTBA. 1 Peurenvie 3a1au
16 | Il/p. 'eomeTpus HA TIJIOCKOCTH. 1 Pemenne 3amau
17 | KorrponpHas pabota 1o TeMe 1
«IToBTOpEHUE Kypca MaTEMATHKH OCHOBHOM
IKOJIBD.
18 | KonrposnpHas pabota 1o TEME 1
«IToBTOpEHNE Kypca MaTeEMaTUKH OCHOBHOM
LIKOJIBDY.
Paznea 2. Kopuu, crenenu u jjorapugmsi (22 4.)
19 | HatypanbHble, LieNbIE U paliMOHAIbHbIE 1 Pabora ¢ OK 01.
YHCIIa. KOHCIIEKTOM OK 03.
JCKIHH OK 04.
20 | JlelicTBUTENBHBIE YHUCIIA. 1 Penrenvie 3am1au OK 07.
21 | IlpubnmxeHHbBIC BBIYMCIICHUS. 1 Pabora ¢ K 1.2.
[IpubnmkeHHOe 3HAYCHHWE BEIWYUHBI U KOHCIICKTOM
MOTPELIHOCTH MPHUOIMKEHUH. JIEKIHH
22 | Kommiekcupie  uncna. JledictBus Han 1 Pemienue 3anaq
KOMIUIEKCHBIMU YHCIaMH.
23 | KopHu HaTypaiabHOM CTENEHW M3 4YucCiIa U 1 Pabora ¢
UX CBOMCTBA. KOHCIIEKTOM
JIEKITUH
24 | KopHu HaTypaldbHOM CTENEHW W3 4ucia U Pemenue 3amaq
UX CBOWCTBA.
25 | CreneHH ¢ pallMOHAIBHBIMU MOKA3aTENSAMU, 1 PaGota ¢
WX CBOWCTBA. KOHCIIEKTOM
JIEKITUH
26 | Crenenu C NEUCTBUTEILHBIMU 1 Pemenue 3amau
MOKa3aTeJISIMU.
27 | CBoiicTBa CTENEHU C JEUCTBUTEILHBIM 1 PaGora ¢
MIOKa3aTeJIEM. KOHCIIEKTOM
JIEKIIAHU
28 | Boruucnenue KOpHEN HaTypaIbHON 1 Pemrenue 3ana4
CTETNeHHU, TPUMEHEHHE CBOWCTB CTEMEeHH
IPpU pPELICHUH 3a/1ad, BHIYMCIEHUE CTENEeHU
C ICCTBUTENILHBIM MOKa3aTeNeM.
29 | Jlorapugwm yucna. 1 PaGora ¢
KOHCIICKTOM
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JIEKITUN

30 | OcHOBHOE JIOTapH(PMHUUECKOE TOKIESCTBO. 1 Penrenne 3anau
31 | decaTuuHble U HaTypaJIbHbIE JIOTapU(PMBI. 1 Pemenne 3amaq
32 | IlpaBuna neHcTBuii ¢ torapupmamu. 1 Pemenue 3agau
33 | [lepexo kK HOBOMY OCHOBAHHIO. 1 PaGota ¢
KOHCIICKTOM
JICKLIUU
34 | Ilepexoa K HOBOMY OCHOBAHHIO. 1 Pewenne 3anay
35 | Beiuucnenue norapupmos. Vcnonb3oBanue 1 Pemenne 3anau
CBOWCTB IPH BBIYHUCIICHUH JIOTApU(MOB.
36 | I/p. Beruucnenue J0rapu(pmoB. 1 Pemenne 3amau
Hcnonp3oBanue CBOMCTB MpU BBIYMCICHUU
norapuhMoB.
37 | Il/p. [TlpeoOpazoBanue anredpanvdecKux 1 Pemienue 3anay
BBIPAKEHUI.
38 | II/p. IlpeoOpa3zoBaHue palMOHAIBHBIX, 1 Pemenwe 3a1au
UppaLMOHATIBHBIX CTEIEHHBbIX,
NOKA3aTeNbHBIX W JIOTAapU(PMUIECKUX
BBIPAKEHU.
39 | KonrpoinbHas padora no teme «Kopuu, 1
CTEINIEHH U JIOTapu(pMbI».
40 | KontponbHas padota o teme «Kophu, 1
CTEIIEHH U JIOTapu(pMbI».
Pasnea 3. OcuoBbl Tpuronomerpuu (14 4.)
41 | PaguanHas Mepa yria. 1 PaGota ¢ OK 01.
KOHCIIEKTOM OK 02.
JCKIHN OK 03.
42 | IloBOpOT TOUKM BOKPYT Hayanaa KOOpAUHAT. 1 Pabora ¢ OK 04.
KOHCIICKTOM OK 05
JIEKIIAHU
43 | Onpenenenue cuHyca, KOCUHYCa, TaHI'€HCA 1 Pemenne 3anau
U KOTaHI'eHca.
44 | 3Haku cHHyca, KOCHHYCa, TaHI€HCa W 1 Pemenne 3anau
KOTAHT'€HCA 110 YETBEPTSIM.
45 | 3aBHCHUMOCTb MEXIY CUHYCOM, KOCHHYCOM, 1 Pemenue 3anau
TQHI'€HCOM M KOTAHI'€HCOM OJIHOTO M TOTrO
Ke yria.
46 | OcHOBHBIE TPUTOHOMETPUUYECKHUE 1 Pemenne 3anaa
TOXAECTBA, (POPMYJIbl IPUBECHHUS.
47 | CuHyCc, KOCHHYC U TaHI€HC CyMMBbl U 1 Pewenne 3agau
Pa3HOCTH JBYX YIJIOB.
48 | CuHyC 1 KOCHUHYC JBOWHOIO yIJa. 1 Pemenne 3anau
49 | Ilpeobpa3oBaHus CYMMBI 1 Pewenne 3anau
TPUTOHOMETPHUUYECKHIX byHKIMI B
POM3BEICHUE U IPOU3BEICHUS B CYMMY.
50 | Bepaxxenune TPUTOHOMETPHUUECKHAX 1 Pemenue 3anau
(GYHKIMH uepe3 TaHTEHC IOJIOBUHHOTO
apryMeHra.
51 | IlpeoGpa3oBanus MPOCTEHIIINX 1 Pewenue 3a1au
TPUTOHOMETPUYECKHUX BBIPAKECHUH.
52 | Ilpocreiimne TPUTOHOMETPUYECKHE 1 Pemenne 3anaq

ypaBHeHUs. Penienne TpUroHoMeTpUYeCKUX
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YpPaBHEHUH.

53 | KonutponbHas pabota mo Teme «OCHOBBI 1
TPUTOHOMETPUI.

54 | KontponpHas pabota mo Teme «OCHOBBI 1
TPUTOHOMETPUI.

Paznen 4. @ynknum, ux cBoiictBa u rpadpuxku (22 4.)

55 | ®ynkuuu. CpoiictBa ¢yHkiuu. OOpaTHbIe 1 Pabora ¢ OK 01.
¢ynkumu.  OO6sacTb  ompeAereHus U KOHCIICKTOM OK 02.
MHO’KECTBO 3HAu€HUM; rpadux ¢QyHKIUH, JIeKInn OK 03.
nocTpoeHue rpaukoB GyHKIUHN, 3aJaHHBIX OK 04.
pa3IMYHBIMHU CIOCOOAMHU. OK 05.

56 | MOHOTOHHOCTb, YE€THOCTh, HCUYETHOCTD, 1 Pemenne 3anau OK 07.
OTPAaHUYEHHOCTb, MIEPUOINYHOCTb. [K 1.2.
[IpomexxyTkn BO3pacTaHusi W yObIBaHMA,

HanOoJIbIIIee ¥ HANMEHBIIICE 3HAYCHUSI.

57 | I'paduueckass uHTepnperauus. [Ipumepst 1 Pabora ¢
GyHKIIMOHATBHBIX 3aBUCHMOCTEH B KOHCIIEKTOM
pEaJbHBIX MPOLIECCAX U SIBIICHUSIX. JICKINH

58 | O6mactp onpeneneHus U 00J1acTh 3HAYCHUI 1 Pabora c
oOparHoit ¢ynkuuu. ['papux oOpaTHOI KOHCIIEKTOM
GyHKIMH. JIEKIUU

59 | CnoxHnas byHKIMSA (xommo3unus). 1 Pemrenue 3amaq
ITpeoOpaszoBanms rpaduKoB.

60 | Obnactb omnpenesNeHuss U MHOXECTBO 1 Pa6ora ¢
3HAYEHUI TPUTOHOMETPUUECKHUX (YHKITHI. KOHCIIEKTOM

JIEKITUH
61 | YéTHOCTh, HEYETHOCTh, NEPUOIUYHOCTH 1 Pemenne 3anau
TPUTOHOMETPUYECKHX (PYHKIUH.
62 | CoiicTBa 1 rpagK QyHKIUHU y = COS X. 1 Pabora ¢
KOHCIICKTOM

JIEKITUHA

63 | CpoiicTBa u rpaduk GyHKIUH y = sin X. 1 PaGora c
KOHCIICKTOM

JICKITUH

64 | CpoiicTBa 1 rpaduk QyHKIMI y =tg X, y = 1 PaGora ¢
ctg X. KOHCIICKTOM

JICKITUH

65 | Cxatme ©  pacTspkeHHE — rpadHKOB 1 Pabora ¢
TPUTOHOMETPUUECKUX byHKITHIA. KOHCIICKTOM
[IpeobpaszoBanue rpaduKoB JIEKInK
TpUroHoMeTpudeckux GpyHkiuii. OOpaTHble
TPUTOHOMETPUYECKHE (DYHKIIHH.

66 | Pemenune IIPOCTENIINX 1 Pemenue 3agau
TPUTOHOMETPHUYECKHIX ypaBHEHHHA "

HEpPaBEHCTB Irpa)uueCcKUM CIIOCOOOM.

67 | CrenenHass (QyHKUus, €€ CBoOilcTBa U 1 Pabora ¢

Fpa(pI/IKI/I. KOHCIIEKTOM
JIEKITUH

68 | CrenenHass (QyHKUus, €€ CBOWCTBA U 1 Pabora ¢

rpadukm. KOHCIIEKTOM
JIEKITUH
69 | IlokazatenbHast (yHKIUS, €€ CBOMCTBA U 1

rpaduKy.
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70 | Jlorapudmuueckasi pyHKIUs, € CBOUCTBA U 1 PaGora ¢
l"pa(bI/IKI/I. KOHCIEKTOM
JIEKIIAHU
71 | Il/p. Jlorapudmbl B IpUpOJE U TEXHUKE. 1 Pewenne 3amay
72 | I/p. IIpumenenue jgorapudma. 1 Pemenue 3anau
73 | II/p. Jlorapudmuueckas cnoupaib B 1 Pemienue 3anay
npupone. E€ maTeMaTnueckue CBOMCTBA.
74 | I/p. Jlorapudmuveckas crnupaib B 1 Pemenne 3amau
npupoje. E€ maremarnueckue CBOMCTBA.
75 | KontponsHast pabota mo Teme «QDyHKIIHH, 1
UX CBOMCTBA M rpahuKmy.
76 | KontponbHast pabora mo teme «DyHKIUH, 1
WX CBOWCTBA U TpadUKmy.
Pa3znen 5. YpaBHeHusi u HepaBeHCcTBa ( 24 4.)
77 | PaBHOCWJIBHOCTh YpPaBHEHUH, HEPABEHCTB, 1 Pabora ¢ OK 01.
CHUCTEM. KOHCIIEKTOM OK 02.
JCKIHN OK 03.
78 | PannoHanbHbIE, UppaLHOHAIbHBIE, 1 PaGota ¢ OK 04.
ypaBHEHUsI U cucTeMbl. OCHOBHbBIE TTPUEMBI KOHCIICKTOM OK 05.
HUX pEIICHUS. JICKIHH OK 07.
79 | PanuoHnanbHbIe, UppaLMOHAJIbHBIE, 1 Pemenne 3anaq MK 1.2.
ypaBHEHHUA U cuUcTeMbl. OCHOBHBIE IIPHEMBI
UX pEILCHUsI.
80 | Iloxa3aTenbHble YpPAaBHEHHS W CHCTEMBI. 1 Pabora ¢
OcCHOBHBIE IPUEMBI UX PELICHMUS. KOHCIICKTOM
JICKITUH
81 | Iloka3arenbHble YpaBHEHMsSI M CHUCTEMBI. 1 Perienue 3anaq
OcHOBHBIE IPUEMBI X PELICHMUS.
82 | Iloka3arenbHble YpaBHEHMSI M CHUCTEMBI. 1 Pemenne 3agay
OcCHOBHBIE IPUEMBI X PELICHMUSI.
83 | Jlorapudmudeckne ypaBHEHUS W CHCTEMBI. 1 Pabora ¢
OcCHOBHBIE IPUEMBI X PELICHMUS. KOHCIIEKTOM
JIEKIIAHU
84 | Jlorapudmudeckne ypaBHEHUS W CHCTEMBI. 1 Penrenne 3amau
OcCHOBHBIE IPUEMBI X PELICHMUSI.
85 | Jlorapudmuueckue ypaBHEHUS U CUCTEMBI. 1 Pemenne 3anau
OcCHOBHBIE IPUEMBI X PELICHMUS.
86 | Tpuronomerpuueckue YPaBHEHUS U 1 Pa6ora c
cucteMbl. OCHOBHBIE IPUEMBI UX PEILICHUS. KOHCIICKTOM
JICKIIUHU
87 | TpuroHoMerpuueckue yYpaBHEHUs u 1 Pemenue 3amnaq
cucteMmbl. OCHOBHbIE IPUEMbI UX PEILICHUSI.
88 | Tpuronomerpuueckue YpaBHEHHUS U 1 Pemenne 3anau
cucteMmbl. OCHOBHbIE IPUEMbI UX PEIICHUSI.
89 | PaunonanbHbIe u UppaLOHaJIbHbIE 1 Pabora ¢
HepaBeHCTBA. (OCHOBHbIE IIPUEMBI  HX KOHCIICKTOM
peIIEHUS. JICKIIHAN
90 | IlokazatenpHple U JorapudmMuyeckue 1 Pabora ¢
HepaBeHCTBA. (OCHOBHbBIE TIPUEMBI  UX KOHCIIEKTOM
peueHus. JICKIUU
91 |IlokazarenbHele U JorapupmMuIecKue 1 Pemenue 3agau
HepaBeHCTBA.  OCHOBHBIE  NIPUEMBI  UX
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pelIeHus.

92 | PaunoHanbHbIe, UppaLMOHAIbHBIE, 1 Pemenue 3agau
NOKa3aTelbHble W JorapupMUUEcKue
HepaBeHCTBA.  OCHOBHBIE  IIPUEMBI  UX
peleHusl.
93 | KoHnTposbHast paboTa 1Mo TemMe «YpaBHEHUS 1
Y HEPAaBEHCTBAY.
94 | KontpomnbHas pabota 1no teme «YpaBHEHUS 1
Y HEPAaBEHCTBAY.
95 | Ucnonb3oBaHue CBOMCTB U rpa(uKoB 1 PaGota ¢
GYHKIMI 1pu  pelleHud YypaBHEHUH U KOHCIICKTOM
HEPABEHCTB. JICKIIMHN
96 | Ucnonp3oBaHue CBOHCTB U IpadUKOB 1 Pemmenue 3anau
(GYHKIMH TpU  pEUIeHWH ypaBHEHUH U
HEPaBEHCTB.
97 | Meroa HHTEPBAJIOB. 1 PaGora ¢
KOHCIICKTOM
JIEKIIAHU
98 | MeToa MHTEPBAJIOB. 1 Pewenue 3amau
99 | U3o6paxenue Ha KOOPJAUHATHOU 1 Pabora ¢
MJIOCKOCTH MHO>KeCTBa penieHui KOHCIICKTOM
YpaBHEHUH M  HEPABEHCTB C  JAByMs JICKIHN
IIEPEMEHHBIMH U UX CHCTEM.
100 | M306paxenne Ha KOOPJUHATHOU 1 Pemenne 3agau
IUIOCKOCTH MHOKECTBa pelieHni
YpaBHEHHH U  HEPAaBEHCTB C  JBYMs
IIEPEMEHHBIMU U UX CUCTEM.
101 | AuddepeHumpoBaHHbIi 3a4eT. 1
102 | JuddepeHurpoBaHHbIN 3a4eT. 1
2 cemectp - 130 u.
Pa3znea 6. [Ipon3BoaHasi u nepBoodpasHas pyHkuuu (38 4.)
1 | [Ipupamenne aprymenta. Ilpupaiuenue 1 Pabora ¢ OK O01.
GyHKIHIH. KOHCIIEKTOM OK 03.
JCKIMH OK 04.
2 | 3amaum, TIPUBOISIIIINE K MHOHATHIO 1 Pa6ora ¢ OK 06.
MIPOU3BO JTHOU. KOHCIIEKTOM OK 07.
e — TK 1.2
3 | Onpenenenuie MpoOU3BOIHOM. 1 Pabora ¢
KOHCIICKTOM
JICKITUHU
4 | AIroput™M OTHICKaHUS IPOU3BOJHOM. 1 PaGota ¢
KOHCIICKTOM
JIEKIIAN
5 | ®opmynsl quddepeHIMpoBaHuUs. 1 Pabora ¢
KOHCIICKTOM
JIEKIIAN
6 | [IpaBuna aguddepeHnmpoBaHusl. 1 PaGota ¢
KOHCIICKTOM
JICKIIUHU
7 | IlonsiTue HenpepbIBHON (QYHKIMH. 1 Pa6ota ¢
KOHCIICKTOM
JICKIIUHU
8 | CroiicTBa HeMpepbIBHOW (DYHKIIUH. 1 Pabora ¢
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KOHCIICKTOM

JIEKIIAN

9 | CBsi3pb  MeXIy  HENPEepPhIBHOCTBIO U PaGota ¢
mudhepeHIMPYEeMOCThIO (DYHKIIUU B TOUKE. KOHCIIEKTOM

JICKIIUHU

10 | CBsasp  MeXIy  HENpPEPBIBHOCTBIO U Pemrenne 3ana4
nudGepeHIpyeMOCThIO (DYHKITMH B TOUKE.

11 | ANrOopuT™M pellieHHUs HEPAaBEHCTB METOIO0M Pabora ¢
UHTEPBAJIOB. KOHCIIEKTOM

JICKIIUH

12 | AiropuT™ pelieHuss HEPaBEHCTB METOIOM Pemrenue 3anau
UHTEPBAJIOB.

13 | 'eomeTpuueckuil  CMBICI  IIPOM3BOJHOU Pabora ¢
byHkuun  —  yriuoBo  koddduuMeHT KOHCIIEKTOM
KacaTeJbHOU K rpaduKy QYHKIIMH B TOYKE. JCKIHMN

14 | YpaBHenue KkacatedbHOW K  Tpaduky PaGota ¢
(GYHKITHH. KOHCIIEKTOM

JICKITUH

15 | Anroputm COCTaBJICHUS YPaBHEHUSA Pabora c

KacaTesbHOM K rpaduky dyHkiun y=f(x). KOHCIIEKTOM
JICKITUH

16 | Bo3pacranue wu yObBaue (pyHKUUH, Pabora ¢
COOTBETCTBHE BO3pacTaHUs U YOBIBaHUSA KOHCIICKTOM
(GYHKIHMH 3HAKy TPOU3BOIHOM. JICKIUH

17 | 3ajauyn Ha MAaKCUMYM U MUHUMYM. Pemenue 3anau

18 | AnroputM uccrnenoBaHust QYHKIUH H Pabora ¢
MOCTPOCHUsI ee Trpaduka C TMOMOIIBIO KOHCIICKTOM
MIPOU3BOTHOM. JICKIUH

19 | UccnenoBanue GpyHKIMM Ha MOHOTOHHOCTb PaGora c
U TIOCTPOEHHUE rpapuKOB. KOHCIIEKTOM

JIEKIIAHU

20 | I/p. UccnenoBanue byHKIUNA Ha Pemenne 3amau
MOHOTOHHOCTb U IOCTPOEHHUE TPadUKOB.

21 | Haxoxnenue HanOOJIbIIETO u Pabora ¢
HAauMEHBIIEr O 3HAYCHUM (GyHKIMIH, KOHCTICKTOM
MOCTPOEHUE TPaPUKOB C HCIOJIb30BAaHUEM JCKIHMN
annapara MaTeMaTU4eCKOro aHaJu3a.

22 | Haxoxnenue HanOOIbIIETO u Pemenne 3agau
HaMMEHBIIIEro 3HAYCHUU byHKUUH,

OCTpOEHHE TpaduKOB C HCIOIB30BAHHEM
annapara MaTeMaTU4eCKOro aHaJu3a.

23 | II/p. Haumenbmee u  HaubobIIEE Pemenue 3anau
3HaueHUE (YHKIIHH.

24 | II/p. Haumenbmee u  HaubOobIIEE Pemenue 3anau
3HAaYeHUE (PYHKITHH.

25 | I/p. Haumenemee wu  HauboibIIEE Pemenue 3anau
3Ha4YeHue QYHKIUH.

26 |IlI/p. Haumenbmee u  HauOombIIee Pemenne 3amau
3HaYeHUE QPYHKIIUH.

27 |Il/p. Haumensmee ©  HauOoJbIIEE Pemenue 3anay
3HaYeHUE PYHKIIUH.

28 |Il/p. Haumensmee ©  HauOoJbIIEe Pemenue 3anay

3HaYeHUE YHKIIUH.
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29 | O3HakoMIIeHHE C HOHATHEM HHTErpaia Hu 1 Pabora ¢

nepBooOpazHoit s pyHkuuu y=f(x). KOHCIIEKTOM
JIEKINHN

30 | Pemenue 3ama4 Ha cBA3b NEPBOOOPA3HON U 1 Pemrenne 3ana4
ee IIPOU3BOJHOM, BBIYHCIICHUE
nepBooOpa3HO /ISl TaHHOW (PyHKIIMH.

31 | Tabnuua  dopmyn  uis  HaXOXKICHUSA 1 Penrenue 3agau
epBOOOPA3HBIX.

32 | U3yuenue IIpaBuia BBIYMCIICHUS 1 PaGota ¢
epBOOOpa3HOil. KOHCIIEKTOM

JICKITUHU

33 | 3agaun, MIPUBOSIINE K MOHSITHUIO 1 Pemenue 3anau
OTIpeIeIEHHOT0 UHTErpaia — O BEIYUCICHUH
TJIOIIAAM KPUBOJHUHENHON TpaneLrH.

34 | Ilousartue OIPENIETIEHHOTO HHTErpania. 1 Pa6GoTa ¢
l'eomerpuueckuii u QU3NUECKUIl CMBICI KOHCTICKTOM
OTpeIeNIEHHOT0 UHTErpaa. JIEKIHH

35 | ®opmyna Hertotona — JleliOnua. 1 PaGota ¢

KOHCIICKTOM
JICKIIUU

36 | II/p. Pemenue 3amady Ha MNpPUMEHEHHUE 1 Pemenue 3agaq
UHTETpaNa JUIs BBIYUACICHUS (HUBNIECKUX
BEJIMYUMH U IUIOIIAJCH.

37 | lI/p. Pemenue 3amau. IlpowsBognass u 1 Pemrenne 3anau
nepBooOpa3Has PyHKIUH.

38 | KonrponbHas pabora o TeMe 1
«IIpousBonHas " nepBooOpazHas
(GyHKLIUNY.

Pa3jen 7. DiieMeHThI TEOPUH BEPOSITHOCTEN M MATEMATHYECKOI CTATUCTUKH (26 4.)

39 | CoBMeCTHbBIE U HECOBMECTHbBIE COOBITHS. 1 Pabora ¢ OK 02.

KOHCIIEKTOM OK 03.
JCKIMH OK 05.
40 | Teopembl 0 BEPOSITHOCTH CyMMBI COOBITHIA. 1 Pabora ¢ MK 1.2
KOHCIICKTOM
JICKIIUHU
41 | YcioBHas BEPOSATHOCTb. 1 PaGota ¢
KOHCIICKTOM
JICKIIUHU
42 | 3aBUCHMBIE ¥ HE3aBUCUMBIE COOBITHS. 1 PaGota ¢
KOHCIICKTOM
JIEKINN

43 | Teopembl O BEpOSITHOCTH IPOU3BEACHUS 1 PaGota ¢

COOBITHI. KOHCIICKTOM
JIEKINN

44 | TeopeMbl O BEpOSITHOCTH TPOU3BEACHUS 1 Pemennue 3anau
COOBITHIA.

45 | II/p. OtHOCHTENbHAsT dYacTOTa COOBITHS, 1 Pemenne 3amau
CBOMCTBO €€ YCTOMYMBOCTH.

46 | II/p. OtHOCHWTENbHAasT dYacTOTa COOBITHS, 1 Pemenne 3anau
CBOMCTBO €€ YCTOMYMBOCTH.

47 | II/p. OtHOCHUTENbHAsT dYacTOTa COOBITHS, 1 Pentenue 3amau
CBOMCTBO €€ YCTOMYMBOCTH.

48 | I/p. Craructruueckoe onpeereHue 1 Pemenue 3anau
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BEPOSITHOCTH.

49 | I/p. Craructruueckoe onpeerIeHue 1 Pemenue 3agau
BEPOSATHOCTH.

50 | I/p. Craructrueckoe onpeaerIeHne 1 Pemenue 3anau
BEPOSATHOCTH.

51 | II/p. OneHka BEpOSTHOCTU COOBITHSL. 1 Pewenne 3anay

52 | I1/p. OueHka BEpOSATHOCTU COOBITHSL. 1 Pemenne 3anauq

53 | Buapbl ciiydaiiHbIX BEIMYUH. 1 Pabora ¢

KOHCIICKTOM
JIEKINN

54 | OnpeneneHue  OUCKPETHOH  cilydailHOM 1 Pabora ¢

BEJIMYMHBI. KOHCIIEKTOM
JIEKINN

55 | 3akoH pacnpeneieHus JUCKPETHON 1 Pa6ora c

CIIy4aiiHOU BEJIMYMHBI. KOHCIIEKTOM
JICKLIUU

56 | 3akoH pacnpeneneHus JUCKPETHON 1 Pemenne 3anau
CIy4ailHON BEJIMYUHBI.

57 | UncnoBble XapaKTEPUCTUKHU PACIIPENEICHUS 1 Pa6ota ¢
JIUCKPETHOM CIy4ailHON BEJTMYUHBI. KOHCIIEKTOM

JICKIIUHU

58 | UucnoBble XapaKTEPUCTUKU PACIIPEIEIICHUS 1 Pemenue 3anau
JIUCKPETHOM CIyYaitHON BEJTUYUHBI.

59 | IlepBuunas o00pabOTKa CTATUCTUYECKUX 1 Pabora ¢
JTAaHHBIX. KOHCIIEKTOM

JIEKINN

60 | [lepeuunass 00paboTKa CTAaTHCTHYECKHUX 1 Pemienue 3anay
JAHHBIX.

61 | YncnoBele  XapakTepUCTHUKH  (CpeaHee 1 PaGota ¢
apudmernyeckoe, MeEI1aHa, pa3Mmax, KOHCIICKTOM
JUCTICPCHST). Jexknun

62 | II/p. Pabora c tabmuuamu, rpadukamu, 1 Pemenne 3agau
JuarpaMMaMH.

63 | [I/p. Pemenne 3amay MareMaTUueCKOU 1 Perienue 3anaq
CTaTHCTUKH.

64 | KorrponpHasi paboTa 1Mo teme «JIEeMEHTHI 1
TEOPUU BEPOSITHOCTEM M MaTEMAaTHYECKON
CTaTUCTUKWY.

Pa3zpnen 8 Ilpsimble u mi1ockocTu B mpocTpadcTie (30 4.)

65 | Ilpenmer CTEpEOMETPHH. OcHoBHbIE 1 Pabora ¢ OK 01.
NoHATUA  (TOYKa, TMpsMasi, IUIOCKOCTD, KOHCTICKTOM OK 03.
IPOCTPAHCTBO). OcCHOBHBIE ~ AKCHOMBI JeRnn OK 04.
CTEPEOMETPUH. [Iepecekaronuecs, OK 07.
napasuieibHbIe u CKpEILIHUBAIOIIHECS K 1.2
npsMble.  YToid  MEXIy MpsMBIMH B
IIPOCTPAHCTBE. [IepneHauKyISIPHOCTD
npsiMblX. OCHOBHBIE  IIPOCTPAHCTBEHHBIE
burypsl.

66 | Ilepecekaromuecs, napajulesbHbIe u 1 Pa6ora ¢
CKpCIIMBAIOIIHUECS MPSIMBIC. KOHCIICKTOM

JICKIIUHU

67 | Yron Mexay HOpsAMBIMH B IIPOCTPAHCTBE. 1 Pabora ¢

KOHCIICKTOM

[lepneHaAMKYISIPHOCTD MPSIMBIX.
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JIEKITUN

68 | OcHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBI. Pabora ¢
KOHCIICKTOM
JICKIIUU
69 | IlapamnensHble nOpsiMass M IUIOCKOCTb. Pabora ¢
Onpenenenune. [Ipuznak. CBoiicTsa. KOHCIIEKTOM
JIEKITNHN
70 | IapamensHsle MIOcKocTH. OmpenencHue. Pemrenne 3ana4
[Ipuznak. CBoiicTBa.
71 | Tetpadap U €ro 3JI€MEHTHI. Pabora ¢
KOHCIICKTOM
JIEKIINN
72 | Iapamienenunesq U €ro JI€MEHTHI. Pa6ora ¢
KOHCIICKTOM
JICKIIUU
73 | CBOMCTBa MPOTUBOIOJIOKHBIX TIpaHed u Pabora ¢
JIMaroHajey napasiesenunea. KOHCIIEKTOM
JICKIIUU
74 | IlocTpoeHHE OCHOBHBIX CEUCHHUH. Penrenvie 3a1au
75 | llepneHauKyJISIpHBIE IPSMBIE. Pabora ¢
KOHCIICKTOM
JICKIIUU
76 | IlapamienbHble IpsSIMBIE, Pabora ¢
NCPHCHANKYJIIIPHBIC K INIOCKOCTH. KOHCTICKTOM
JICKIIUU
77 | Ilpu3Hak NEPHEHAMKYJIAPHOCTH NPSIMOU H Pabora ¢
IUIOCKOCTH. KOHCIEKTOM
JIEKINN
78 | lleprieHAUKYJISAp U HAKJIOHHASL. PaGota ¢
KOHCIICKTOM
JIEKINN
79 | Teopema o Tpex NepneHAUKYIspax. Pemenne 3amau
80 | Yron mexay nNpsMON U IUIOCKOCTBIO. PaGora ¢
KOHCIICKTOM
JIEKIINHN
81 | Yroa mexay MIOCKOCTSIMHU. Perenue 3amau
82 | IlepneHAUKYISPHBIE TNIOCKOCTH. PaGota ¢
KOHCIICKTOM
JICKIIUU
83 | PaccTosiHusl B MPOCTPAHCTBE. Pemenue 3anau
84 | JlekapTOBBl KOOpPAMHATBI B IPOCTPAHCTBE. PaGota ¢
BekTopsl B IpOCTpaHCTBE. KOHCTICKTOM
JICKIIUU
85 | CnoxeHne M BBIUUTAHUE  BEKTOPOB. Pemenne 3anau
YMHOKEHUE BEKTOpa Ha YUCIIO.
86 | CkanspHoe MIPOU3BEICHUE BEKTOPOB. Pewenue 3anau
[TpocTeliiye 3a7a4u B KOOpJAMHATAX.
87 | Il/p. Pemenue IIPAaKTUKO- Pemenne 3agau
OPUEHTHPOBAaHHBIX  3aJa4 10  TEMeE
«B3anMHOe pacroyio)keHHe TIpsAMBIX B
IIPOCTPAHCTBE.
88 | Il/p. Pemenne MIPAKTHKO- Pemenue 3amau

OPUEHTHPOBAaHHBIX  3aJa4 10  TEMe
«TapanminesbHOCTh NPSMOM U TUIOCKOCTI.
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89 | I/p. Pemenue IIPAaKTUKO- 1 Pemrenne 3ana4
OpUEHTHPOBAaHHBIX  3aJad 1O  TeMme
«ITapamienbHOCTh IIIIOCKOCTEW.
90 | IlI/p. Pemienne IIPAKTUKO- 1 Pemenue 3amgau
OpUEHTUPOBAaHHBIX  3aJad [0  TEMeE
«IlepneHAUKYISIPHOCTD MIIOCKOCTEN.
91 | Il/p. PacnionoxeHne npsMBIX U IJIOCKOCTEN 1 Pemenne 3amaq
B OKpYXKaroIiem MUpe (mpupoze,
ApPXUTEKTYype, TEXHUKE).
92 | Il/p. Pacnionoxenue NpsMbIX U IJIOCKOCTEN 1 Pemenue 3anau
B OKPY’KaroIIeM MHUpe (mpupone,
APXUTEKTYpe, TEXHUKE).
93 | II/p. IIpsiMble U MIIOCKOCTH, KOOPAUHATHI U 1 Peurenue 3anau
BEKTOPbI B IPOCTPAHCTBE.
94 | KontponbHast pabora no teme «lIpsmbie u 1
IUIOCKOCTH B IPOCTPAHCTBEY.
Paznesn 9. MHororpaHHuku M Tesia Bpamenns (344.)
95 | HaknonHnas u mnpsMas mnpusMa MU eé 1 Pabora ¢ OK 01.
JJIEMEHTHI. KOHCIIEKTOM OK 04.
JCKIMN OK 06.
96 | Haknonnas w® mpsMas mnpusMa U €€ 1 Pemmenne 3agaq OK 07.
OJICMCHTEIL. IIK 1.2
97 | llpaBunbHas mpu3Ma u €€ FJIEMEHTHI. 1 Pabora ¢
KOHCIICKTOM
JICKIINHN
96 | IlpaBusibHas mpu3Ma U €€ FJIEMEHTHI. 1 Pemenne 3anauy
99 | [Mapamienenurnen. CaoiicTBa 1 Pa6ota ¢
npsIMOYTOJIBHOTO Tapasuienenunena. Kyo. KOHCIICKTOM
JICKIIMHN
100 | ITupamuna u €€ >I€MEHTHI. 1 PaGora ¢
KOHCIICKTOM
JICKIITNHN
101 | ITupamuna u €€ >I€MEHTHI. 1 Pa6ora ¢
KOHCIICKTOM
JICKIIUH
102 | [IpaBunpHas nupaMua. 1 Pemenne 3anauy
103 | TInomaab NOBEPXHOCTH MHOTOTPaHHUKOB. 1 Pemenne 3amaq
104 | TIpocreiimme KOMOHWHAIINN 1 Pa6ora c
MHOTOTPaHHHUKOB. KOHCIEKTOM
JICKITUH
105 | Boiuucnenue 3JIEMEHTOB 1 Pemenne 3amaq
MIPOCTPAHCTBEHHBIX dburyp (p€opa,
JMaroHaJv, YIJibl).
106 | IIpaBuIbHBIE MHOTOTPAHHUKH. 1 PaGota ¢
KOHCIICKTOM
JICKITUH
107 | I/p. Wwmuanp, xoHyc, cdepa u 1map. 1 Pemenue 3agau
OcHOBHBIE CBOICTBa MPSMOTO KPYTrOBOTO
LWIMHJPA, IPSIMOIO KPYTOBOrO KOHYca.
108 | II/p. H300paxeHue Ten BpalleHUs Ha 1 Pemenue 3anau
IJIOCKOCTH.
109 | II/p. llpencraBienue 00  yCEYEHHOM 1 Pemenne 3amau
koHyce. CeyeHus KOHyca U HWIHHJpA.
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110 | I1/p. Pa3BépTKa HMIMHAPA U KOHYCA. 1 Pemienue 3amay
111 | O6bem MIPSIMOYTOJIBHOTO 1 PaGota ¢
napamenenunena. O0vem kyba. OOBEeMbI KOHCIIEKTOM
npsaMoil mpusMbl ¥ uauHApa. OOBEeMbl JICKIHN
nupaMuIel M KoHyca. O0beM mrapa.
112 | O6Bem kyba. 1 Peurenue 3anau
113 | O0bem npsMoil IPU3MBI. 1 Pemenue 3agaq
114 | OOBbembl IpsIMON IPU3MBI U IIHJIMHAPA. 1 Perienue 3amay
115 | O0bem nupamMuabl. 1 Pemenue 3anau
116 | O6BbeMBI MHPaMUJIBI M KOHYCA. 1 Pewenue 3amau
117 | O6Bem mapa. 1 Pemenue 3a1au
118 | I/p.  Ilomatme o  cuMmeTpuM B 1 Pemenne 3anau
npocTpaHcTBe  (ILlEHTpasibHasA,  oOceBasd,
3epKajibHasi).
119 | II/p. OOGoOmeHne nOpeACTaBICHUH O 1 Pemenue 3agau
MPABWIBHBIX MHOTOTPAaHHHUKAX (TeTpa’jp,
Ky0, OKTasip, 10IeKadIp, UKOCAIIP).
120 | Il/p. Ilpumepsl cuMMeETpHii B TPOECCHH. 1 Pemenue 3anau
121 | I/p. Ilpumepbl cuMMeTpHii B TpoeccHu. 1 Pemrenue 3anau
122 | O6beMBI W TUIOMAAHM  TTOBEPXHOCTH 1 Pa6ora ¢
MHOTOTPaHHHUKOB. KOHCIIEKTOM
JICKIIUHU
123 | O6bemMBl W  TUIOMIATUM  TIOBEPXHOCTH 1 Pemrenne 3amau
MHOTOTPaHHHKOB.
124 | OObemMBl W TUIOMIATU TIOBEPXHOCTH TET 1 Pemenue 3anau
BpallleHusl.
125 | II/p. O0BeMBI U IO ITOBEPXHOCTH TEJ 1 Pemenue 3agau
BpallleHusI.
126 | II/p. OOBeMBI W TIIIOMIAJM TIOBEPXHOCTH 1 Pewenue 3amau
MHOTOTPAaHHHUKOB M TEJ BPAIICHHUS.
127 | KonrponbHas pabota o TemMe 1
«MHOTOrpaHHUKH U TeJla BPAILICHUS.
128 | KonTtponbHast pabota 1o TeMe 1
«MHOTOrpaHHUKH U TeJla BPAILICHUS.
129 | Dx3ameH. 1
130 | Ox3ameH. 1
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3. YCJI0OBUSA PEATIMBALIMU TPOI'PAMMBI
OBIIEOBPA3OBATEJIbHOM JUCIUIIJIAHBI

3.1. TpeboBaHMsI K MUHUMAJIBHOMY MaTepPHAJbHO-TEXHHYECKOMY O0ecledeHHIo.

Peanuzarus mporpaMMbl JUCHUILTMHBI POBOJIUTCS B Y4eOHOM KaOWHETE MAaTEMaTHKHU U
UH(POPMATHKH.

OobopynoBanue y4eOHOro KaduHera:

- HaIJSIJIHBIC MOCOOUS (CTEHIBI, CXEMBI, IJIAKAThI, TOPTPETHI BBIJAIONINXCS YYCHBIX B
MaTeMaTHKe U JIp.);

- TUJAKTUYCCKUE MaTepUabl (3aaHus 71 KOHTPOJIBHBIX U MPAKTUYECKUX PadoT, ISt
pa3HBIX BUJOB OIIEHOYHBIX CPECTB, SK3aMeHa U Jp.);

- TEXHUYECKHE CPEJICTBA 00yUeHUS (KOMITBIOTEP, MYJIbTUMEAUNHBINA TPOEKTOP, IKPaH);

- 3a7161 (OMOIMOTEKA, YUTATBHBIN 3a1).

3.2. UnopmannonHoe odecreyenue 00ydeHus.

Jis  peanuzanuu mporpamMmbl  OMOMMOTEYHBIH (DOHA KOJUIeIKA WMEET IIeYaTHBIC
oOpa3oBaTenbHbIE PECYPChl, PEKOMEHIOBAHHBIE [Js HCIOJb30BaHUS B 00Opa3oBaTEIbHOM
IIpOLIECCEe, HE CTaplIe MATH JET ¢ MOMEHTA U3JJaHMsL.

OCHOBHBIE HCTOYHUKU:

1.Martematuka: anrebpa W Havajga MaTEeMaTHUYECKOTO aHalIW3a, reoMmeTpus. Anredpa u
Havaja maremarmdeckoro anammsa. 10-11 xmaccel: y4e0.mis oOmeoOpa3oBar. OpraHW3aIdil:
0a30BbIi W yriayOseHHbIH ypoBHH: yueOHUK / [LLI.A.Amumos, FO.M.Konsrun, B.M.Tkauésa [u
ap.] — 11-e u3n., crep.-M.: IIpocsemienue, 2023.-463c.

2. T'eomerpus. 10 — 11 wimaccer: yueO.n1s oOmieo0Opa3oBar. YUpeKJICHUN: 0a30BBIH H
npodun. yposuu /[ JI.C. Aranacsu, B.®. Byry3os, C.b. Kagomnes u np. ].-23-¢ m3n— M.:
[Ipocsemenue, 2022.-288c.

JlonoJIHUTEeIbHbIEe HCTOYHUKH:

1. Anrebpa w nHauama anamms3a. 10-11 kmaccer: yde6.mocodbue / [A.H.Kommoropos,
A.M.A6pamos, HO.I1.Jyaaunein [1 ap.]; nmox pen. A.H.Koamoroposa. — 31-¢ u3nm.- M:
IIpocsemenue, 2023 - 383 ¢

2. Anre6bpa w Havama aHamm3a. 10 kmacc: 0a3oBBIE M YITyOJICHHBIM YPOBHHU:
IUIAKTHYeCKue Matepuanbsl K y4yeOHuky III.A. AnmumoBa u napyrux: ydeOHoe mocoOue /
M.U. lla6ynnn, M.B. TkaueBa, H.E. ®enepoBa. — 15¢ u3a., crep. — M. IIpocBemenue, 2023 —
206 c.

3. Anrebpa w Havyasia a”Haim3a. 11 kimacc: 0a30BBIH M YIUTyOJCHHBIM YPOBHHU:
IUAKTHUeCKue Matepuainbsl K y4yeOHuky III.A. AnmumoBa u napyrux: ydeOHoe mocoOue /
M.U. lllabynun, M.B. TkaueBa, H.E. ®eneposa. — 15-¢ uzn., crep. — M. IIpocsemenue, 2023 —
191 c.

HNurepHer-pecypcesbi:

1. MunuctepctBo o0pa3oBanus u Hayku Poccuiickoii ®epepanuu. URL:
http://MmunOOpHAYKU.p/.

2. ®denepanbHbINA nopTan «Poccuiickoe o0pazoBaHHE. URL:
http://www.edu.ru/.

3. WNndpopmanmonnas cucrema «EnuHoe okHO JocTyna K oOpa3oBaTelbHBIM
pecypcam». URL: http://window.edu.ru/.

4. Enunas  komnexknus mudpoBeix oOpaszoBarenbHbIX pecypcoB. URL:

http://school-collection.edu.ru/.
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5. @denepalbHbli  TEHTp HH(POPMAIIMOHHO-00PA30BATENLHBIX  PECypPCOB.
URL: http://fcior.edu.ru/.

6. Hayunas snextponnas 6ubianoreka (HOb). URL: http://www.elibrary.ru.
7. KubepJlenunka. URL:http://cyberleninka.ru/.

8. CnoBapu u sunuknonenuu. URL: http://dic.academic.ru/.

9. Marematuka. URL: (https://math.ru/.

10. Caiit mo  maremaruke, uHpopmatuke u  ¢usuke. URL:

http://mathvideourok.moy.su/.
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIbHOM JUCIUIIJIAHBI

KoHTponb 1 OlLleHKa pacKpbhIBAKOTCS 4epe3 AUCLUILIMHAPHBIE PEe3yJIbTaThl, YCBOCHHbIE
3HAHUS U NPUOOpETEHHbIE CTYJCHTaMU YMEHHs, HalpaBJiCHHbIE Ha (OPMHUpPOBAHUE OOIIUX U

HpO(I)CCCI/IOHaJ'IBHBIX KOMHCTCHHHﬁ.

O6mas/npodeccuonanbHasi

Pa3nen/Tema

THI OIeHOYHBIX

KOMIIeTeHI M MeponpHuATHI
OK 01. Bei6bupats cioco0s! pemenuss | P 1. Temsr 1.1., 1.2., 1.3. II- | IIpaktuueckue
3a1a4 npodeccuoHaIbHON o/c, 1.4. paboTHI.
JeATeNbHOCTH IPUMEHHTETEHO P 2. Temsr 2.1, 2.2., 2.3. Kontposnbhbie
K Pa3IMYHBIM KOHTEKCTAM. P 3. Temnr 3.1, 3.2., Tema | paGoTsI.
3.3 JIMKTaHTHI.
P4.Temnr 4.1.,4.2.,4.3., Pa3zHoypoBHEBbBIE
44.,4.5.,4.6.I1-o/c 3aJIaHus.
P5. Temsr 5.1, 5.2. I'pynmoBeie
P 6. Temrr 6.1.,6.2.,6.3., IIPOEKTHI.
6.4.,6.5.,6.6.,6.7.11-o/c, NunuBunyanbHbIC
6.8.,6.9., 6.10. MIPOEKTHI.
P 8 Temrr 8.1., 8.2.,8.3., ®poHTaTBHBIN
8.4.,8.5.8.6.I1-o/c, 8.7 ompoc.
P 9. Temb1 9.1.,9.2.9.3. II- | Keiic-3ananus.
o/c,9.4.,9.5. Il-o/c, 9.6. OK3aMeH.
OK 02. Mcnonb30BaTh COBPEMEHHBIC P 1. Temsr 1.1, 1.2., 1.3. II- | I[IpakTtuueckue
CpeJ/ICTBa TIOUCKa, aHAJIU3a 1 o/c, 1.4. paboThL.
HMHTEpIIpETaIuU PIH(bOpMaHI/II/I, u P 3. Temnr 3.1, 3.2., Tema KOHTpOJ'II)HI)IC
UH()OpPMALMOHHBIE TEXHOJIOTHHU IS 3.3 padoTBL.
BBITOHCHHS 3312 P4 Temor4.1.,4.2.,4.3., JIMKTaHTHI.
MPODECCHOHATBHON IEATETHHOCTH. 44.,45.,4.6.11-o/c Pa3noypoBHEBBIE
P 5. Temrer 5.1., 5.2. 3aaHs.
P 7. Temn 7.1., 7.2., 7.3., | I'pynnoBsie
74.,7.5. IPOEKTHI.
NunuBunyanbHbie
MIPOEKTHI.
OpoHTAIBHBIN
ompoc.
Ketic-3aganus.
DK3aMeH.
OK 03. IInanupoBats u P 1. Temsr 1.1., 1.2., 1.3. I1I- | [IpakTtuueckue
peaT30BbIBaTh COOCTBCHHOEC o/c, 1.4. paboTHI.
HpO(i)CCCI/IOHaHBHOG U JIMYHOCTHOE P 2. Temsl 21, 22, 2.3. KOHTpOJIBHBIC
pasBUTHE, IPSAIPHHIMATEIIbCKYIO P 3. Temst 3.1, 3.2., Tema | paGoTsl.
JEATENHLHOCTE B MPO(ECCHOHATBHOM 3.3 HUKTaHTBL.
chepe, HCTIOMB30BATH 3HAHMS 1O P4 Temr14.1.,4.2.,4.3., Pa3znoypoBHeBbIE
(DMHAHCOBOM IPAMOTHOCTH B 4.4.,4.5.,4.6.I1-o/c 3aaHUsL.
P 5. Temsr 5.1.,5.2. ['pynnoBsie
PASIITAHBIX JKHSHCHHBIX CHTYaIHAX. P 6. Temnr 6.1.,6.2.,6.3., MIPOEKTHI.
6.4.,65.,6.6.,6.7. I1-o/c, NunuBuyanbHbie
6.8.,6.9., 6.10. MIPOEKTHI.
P 7. Temwm 7.1., 7.2., 7.3., | OpoHTaIbHBIN

35



7.4.,7.5.
P 8 Temm 8.1.,8.2.,8.3,,
8.4.,8.5.8.6.Il-0/c, 8.7

ompoc.
Keitic-3amanus.
DK3aMeH.

OK 04. D dexTuBHO
B3aMMO/ICIICTBOBATh U pabOTaTh B
KOJUIEKTHBE U KOMaH/IE.

P1. Temsr 1.1.,1.2., 1.3. II-
o/c, 1.4.

P2 Temsr2.1,2.2.,2.3.

P 3. Temnr 3.1, 3.2., Tema

VYcrHblii onpoc.
TectupoBanue.
JlenoBble urpsl.
Keiic — 3ananus.

33 [IpoekTsl.
P4.Temr14.1.,4.2.,4.3., [IpakTnueckue
44.,4.5.,4.6.11-0/c paboTHI.
P 5. Temsr 5.1., 5.2. DK3aMeH.
P 6. Temsr 6.1.,6.2.,6.3.,
6.4.,6.5.,6.6.,6.7. I1-0/c,
6.8.,6.9.,6.10.
P8 Temrr 8.1.,8.2.,8.3.,
8.4.,8.5. 8.6.Il-o/c, 8.7
P9.Temr1 9.1.,9.2. 9.3. II-
o/c,9.4.,9.5. I1-o/c, 9.6.
OK 05. Ocy1iecTBisATh YCTHYIO U P 1. Temsr 1.1, 1.2., 1.3. I1I- | [IpakTtuueckue
MMCbMEHHYI0 KOMMYHHUKAIIAIO Ha o/c, 1.4. paboThI.
rocyaapctBeHHOM si3bike Poccuiickoit | P 3. Temnr 3.1, 3.2., Tema | KoHntposbHbie
denepanuu ¢ y9eToM 0COOCHHOCTEMN 33 paboTHI.
COLMAJIBHOTO U KYJIBTYPHOTO P4. Temni 4.1.,4.2.,4.3., JIMKTaHTHI.
KOHTEKCTA. 4.4.,45.,4.6.11-0o/c Pa3zHoypoBHEBBIE
P 5. Temsr 5.1.,5.2. 3aJIaHus.
P 7. Temm 7.1., 7.2., 7.3., | I'pynnoBsie
74.,7.5. IIPOEKTHI.
NHnuBuayanbHbIe
MIPOEKTHI.
®poHTaTBHBIN
orpoc.
Keitic-3amanus.
DK3aMeH.
OK 06. IIposBasTe rpaxxAaHCKO- P 1. Temn 1.1., 1.2., 1.3. II- | KoHCIIEKTHI.
NaTPUOTHUYECKYIO MTO3ULHIO, o/c, 1.4. Pecdepartsi.
JIEMOHCTPHUPOBATH OCO3HAHHOE P 6. Temr1 6.1.,6.2.,6.3., CooOuienus.
MOBEJICHUE HA OCHOBE TPAAUIIMOHHBIX | 6.4.,6.5.,6.6., 6.7. [IpakTuueckue
o0I111eUesIoBeYecKux eHHocreii, B Tom | I1-o/c ,6.8., 6.9., 6.10. paboTHI.
quCclie C Y4ETOM TapMOHU3ALNN P 9. Temr 9.1, 9.2. 9.3. OK3aMeH.
MEKHALIMOHAJIBHBIX U IT-o/c, 9.4.,9.5. I1-o/c, 9.6.
MEXKPETUTHO3HBIX OTHOIIICHUH,
MPUMEHSATh CTaHAAPTHI
AHTUKOPPYILIUOHHOTO NOBEACHHUSI.
OK 07. ConeiicTBOBaTh COXpaHEHHUIO P 2. Temm 2.1, 2.2., 2.3. KoHcrekThI.
OKPYKaroIlEeH Cpebl, P4. Temni 4.1.,4.2.,4.3., Pedepatsr.
pecypcocOepeKeHUI0, MPUMEHSITh 44.,45.,4.6.11-0o/c CooOmeHus.
3HaHUs 00 U3MEHEHUU KJIMUMara, P 5. Temer 5.1, 5.2. [IpakTrueckue
MIPUHITUIIBI OEPEKITUBOTO P 6. Temn1 6.1.,6.2.,6.3., paboTHI.
MIPOU3BOCTBA, 3D PEKTUBHO 6.4.,6.5.,6.6.,6.7. I1-o/c, DK3aMeH.

JICUCTBOBATh B YPE3BbIUAMHBIX
CUTyaIUsX.

6.8.,6.9.,6.10.
P8 Temnr 8.1, 8.2,,8.3.,
8.4.,8.5.8.6.1I-0/c, 8.7
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P 9. Temsr 9.1.,9.2. 9.3. I1I-
o/c,9.4.,9.5. I1-o/c, 9.6.

I1K 1.2 Ananu3upoBaTh Ka4eCTBO
OCYIIECTBIISIEMOTO ITpoIiecca,
OLICHUBAaTh U 000CHOBHIBATh
COOCTBEHHBIC MPUEMBI U METOTBI
MPEenoIaBaHUs

P1. Temm 1.1.,1.2.,1.3.II-
o/c, 1.4.

P2 Temsr 2.1,2.2.,2.3.
P4. Teme14.1.,4.2.,4.3.,
4.4.,4.5.,4.6.I1-o/c

P 5. Temrr 5.1.,5.2.

P 6. Temrr 6.1.,6.2.,6.3.,
6.4.,6.5.,6.6.,6.7.I1-0/c,
6.8.,6.9.,6.10.

P 7. Temm 7.1., 7.2., 7.3.,
7.4.,7.5.

P 8 Tems! 8.1.,8.2.,8.3.,
8.4.,8.5.8.6.11-0/c, 8.7

P 9. Tems1 9.1.,9.2.9.3. II-
o/c, 9.4.,9.5. I1-o/c, 9.6.

YcrHblii onpoc.
OpoHTaTBHBIN
KOHTPOJIb.
NuauBuyanbHbl
1 KOHTPOJIb.
AHanus

1y OJINYHOTO
BBICTYIUICHUS.
[IpakTrueckue
paboTHI.
DK3aMeH.
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