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PaGouas mporpaMma TUCIUIUIMHBI pa3paboTana  Ha  ocHOoBe  DemepanbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJApTa MO CIEMUAIBHOCTH CPEIHET0 MPOPECCHOHATHLHOTO
obpazoBanus 40.02.01 «IIpaBo u opraHu3auu COIHAILHOTO oOecrmeueHus» (06a30Basi MOATOTOBKA),
denepanbHOTO TOCYIApCTBEHHOTO 00pa30BaTEILHOTO CTAaHIApTa CPEIHEro o0Imero ooOpa3oBaHUS,
IIPUMEPHON NPOTPaMMBI 110 TUCLUAILINHE.

ABTOp-cocTaBuTenb nporpammsl: [paiinens . B.
IIporpamma paccMOTpeHa LUKIOBOH y4yeOHO-METOIMYECKOH KOMHCCHEH 10 €CTeCTBEHHOHAYYHOMY

yaeOHOMY nukiy crneruanbHocTH 40.02.01 «IIpaBo M opraHu3anuy COIHUAIBHOTO OOECIICUCHHUS
(6a3oBas moaroroska) mpotokoa Ne 1 ot «01» mapra 2023 r.
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1. ITacnopT nmporpaMmbl JUCHUIIUHBI

«MaTteMaTuKa»

1.1. MecTo AMCHMIIAHBI B CTPYKTYPe MPOrPaMMbI MOATOTOBKH CHEIMATNCTOB CPEIHEro 3BeHAa:
JuctummHa «MaTeMaTHKa» OTHOCHTCS K €CTECTBeHHOHaydyHOMY yuebnomy mukiry (OY/1.05),

OCBOCHHE KOTOpPOH 0o0OecrednBaeTcss B paMKax pead3alyd MPOrpaMMBbl MOJITOTOBKH CIHEIHAIHCTOB

cpennero 3BeHa no cnenuaibHocTH 40.02.01 «IIpaBo M opraHuzanuu COLUAIBHOTO OOECHEYSHUS»

(6a30Bast MOATOTOBKA).

1.2. Hean u 321241 JMCHUILINHBI, TPeOOBAHUS K Pe3yJIbTaTaM OCBOEHMS JUCUMILIUHbI:
B paMKax HpOI‘paMMBI JUCHUITIINHBI O6y‘-IaIOH_II/IMI/IC$I OCBAMBAKOTCA YMGHI/IH U 3HaHHuA, a TAKXKC,
dhopmupyrotcs obmre u(uin) npodecCHoHaTbHBIE KOMIIETEHIIUN U TMYHOCTHBIC PE3YJIbTaThI.

O0mue KoMneTeHINHA

IlnanupyemMsble pe3yJibTaThl 00y4eHHs

Oomue

Z[]/ICIIHHJII/IHaprIe

OK 01 BeiOupars crmocoObt
pereHusI 3a1a4
npodeccnoHaTEHOM
JEATSIILHOCTH
MPUMEHUTEIIHHO K
pa3IMYHBIM KOHTEKCTaM

- chopmupoBaTh  TPAKIAHCKYIO
NO3UIMI0  O0Yy4YarIerocss  Kak
AKTUBHOTO ¥ OTBETCTBEHHOTO WICHA
poccuiicKoro o0IIecTBa;

- TOTOBHOCTh K TYMaHHTapHOH U
BOJIOHTEPCKOM  JEATEIBbHOCTH; -
O0CO3HATh  JIMYHBI  BKJIAaI B
[IOCTPOCHUH YCTOWYHBOIO
Oyaywero;

- chopmupoBaTh MHPOBO33PEHHUS,
COOTBETCTBYIOLLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS  HAYKH U
00111eCTBEHHOMN MPAKTHUKH,
OCHOBAHHOTO Ha JHAIOre KyIbTYp,
CHOCOOCTBYIOIIETO OCO3HAHMIO
CBOETO MeCTa B TOJHKYJIHTYPHOM
MUDE;

- CaMOCTOATENbHO (HOPMYIUPOBATH
U aKTyaJu3upoBaTh mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- BHOCHUTH KOPPEKTHBBI B
JACATCIIbHOCTD, OIICHUBATH
COOTBETCTBUE PE3YJIBTATOB IICIISM,
OIICHHUBATH pI/ICKI/I HOCHG}ICTBI/Iﬁ
JIEATEILHOCTH;

- paSBI/IBaTI) eraTI/IBHoe MBIIIIJICHHUC
npu peleHIH JKH3HEHHBIX
npo0em;

- CIIOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSTEIIEHOMY TIOUCKY

METO/IOB PEIICHUSI TMPAKTHYCCKUX
3aja4, HpI/IMeHeHI/IIO paSJ’II/I‘IHLIX
METO/IOB [T03HAHUS;

- CcraButh H©  (POPMYIHPOBATH
COOCTBEHHEIE 3a1a4n B
00pa30BaTEeIbHON JIEATEIHHOCTH |
KNU3HCHHBIX CHTyaHHHX;

- BJIAJICTh METOAAMHU
J0Ka3aTeJbCTB,  AITOPUTMaMHU
peteHus 3amad; yMEHUe
(hopMyIIUpOBaTh  ONPEIICIICHUS,
aKCHOMBI u TEOPEMBI,
OPUMEHSTh WX, POBOJIUTH
J0Ka3aTeJIbHbIC PACCYKICHHUS B
XOJIe PelIeHHS 3324

- yMETh OIIepUpOBaTh
MOHATUSIMHU:  CTETIeHb  YHCIIa,
jgorapupM  yMcia;  yMEHHe
BBITIOJTHATH BBIYHCIICHHE
3HaYeHUH U TpeoOpa3oBaHUs
BEIPQKEHUH CO CTENECHAMU W
aorapupmamu, npeoOpa3oBaHUs
JTPOOHO-palIMOHATIBHBIX
BBIPAJKECHU;

- YMETh BBIOMPATH MOIXO/ IS
U3YyUYEHHBII METO/ JUIs pelleHUs

3aaa4u, pacrio3HaBaThb
MaTEMAaTHYCCKHUC (I)aKTLI n
MaAaTEMAaTHYICCKUC MOACIH B

OpUPOAHBIX U O6IJ_ICCTBCHHBIX
ABJICHUAX, B UCKYCCTBEC, YMCHUC

MIPUBOJIUTH IIPUMEPBI
MaTeMaTHYeCKHX OTKPBITHH
pOCCUICKON u MUPOBOMU
MaTeMaTHYECKOU HAYKH.

- YMETh OIIepUpOBATH
MOHATHSIMHU: MHOXECTBO,

MIOJIMHOXKECTBO, OIEPALUUA Haj
MHO>KE€CTBAMU;

- YMETh HCII0JIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN
amnmnapar TUISL ONMCAHHUS
peanbHBIX MIPOLIECCOB U SIBJICHUU
U IIpU pEUIEHMM 3343y, B TOM
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- YMETh MHTETPHPOBATh 3HAHUS W3
pa3HBIX MIPEIMETHBIX 00JIACTEH;

- BBABUTATH  HOBBIE  WJICH,
npeJyaraTh OpHUTI'HHAIBHBIC
HOXO/IbI ¥ PEIICHHS;

- UMETh BHYTPECHHIOIO MOTHBAIIHIO,

BKJIIOYAIOLIYI0  CTPEMJIEHHE K
JOCTHOKCHUIO LEIIM M yCHexy,
OITUMU3M, WHULIAATUBHOCTb,

YMCHUC ﬂeﬁCTBOBaTB, nucxoasa M3
CBOHX BO3MOKHOCTEH

yhclie U3 JpPYrux Yy4eOHBIX
MPEAMETOB;

- YMETb OIepupoBaThH
MOHSATUSAMH: HaTypaJbHOE

YHCIIO, 11€JI0€ YUCII0, OCTATOK IO
MOJYJIIO, PallMOHAIbHOE YMCIIO,

UppaLMOHATILHOE 4UCIIO,
MHOXECTBA HaTypaJIbHBIX,
LENbIX, palMOHANIbHBIX,

JICUCTBUTEIIBHEIX YUCEIT,

- YMETh UCIIOJIb30BaTh MIPU3HAKHU
JICIIMMOCTH, HanMEHBITHH
OOIIMH NeNUTEIb U HAUMEHBIIIEE
oluiee  KpaTHOe,  aJIrOpUTM
EBknupa mpu pelieHud 3ajad;

3HAKOMCTBO C  Pa3JIMYHBIMU
MTO3UIIUOHHBIMHU cucTeMaMu
CUHCIICHUS;

- YMETb OTICPUPOBATH
MTOHSTHSIMH: KOMILIEKCHOE
YHUCIIO, COTIPSKCHHBIC

KOMILIEKCHBIE YHCIa, MOAYIb U
apryMeHT KOMILUIEKCHOTO YHUCIIa,
dbopMa 3ammWcH KOMILUIEKCHBIX
qucen (reomeTpuyeckas,
TPUTOHOMETPHUYECKAs "
anrebpanyveckasi);

- YMETh MIPOU3BOIUTH
apupMeTHyecKkue JeHCTBUS ¢
KOMIUIEKCHBIMHU YHUCITaMU;
IPUBOJIUTH IPUMEPBI
WCTIOJIB30BAHUS  KOMIUIEKCHBIX
qHcen;

- YMETh MOJIEINPOBATh
peanbHBIe CHUTYyallMl Ha SI3BIKE
MaTeMAaTHKHU; COCTaBIISITh
BBIPKEHUS, yYpaBHEHHS,
HEpaBEHCTBA U UX CUCTEMBI IO
YCIIOBHIO 3aJlau, HWCCIIEI0BAThH
MIOCTPOEHHBIE MOJIeNN C
WCTIOJIh30BAHUEM ammapara
anreOpbl,  WHTEPIPETHUPOBATH
TTOJTyYEHHBIN pe3yJbTaT;

- CTpOMTh  MaTeMaTH4yecKHe
MOJIENN c MTOMOIIIBIO
TFE€OMETPUUECKUX TMOHATHH U
BEJIMYUH, PEIIaTh CBS3aHHBIC C
HUMU TIPAKTHYECKUE 33]1a9H;

- COCTaBIISITh BEPOSTHOCTHYIO
MOJIeIb M HMHTEPIPETUPOBATH
MOJIy4YE€HHBIN pe3ynbTaT; peliarh
MIPUKJIAIHBIC 3a/1a9mn




CpeACTBaMH MaTEeMaTHYECKOTO
aHanM3a, B TOM  4YHCIe
COIMAIEHO-9KOHOMHYECKOTO |
(hu3HUecKoro xapakrepa

OK 02 Hcnonb3oBaTh
COBpEMEHHBIC CpencTBa
MOKCKa, aHaJM3a u
HUHTEPIPETAINH
nHpopManuu, u
nH(pOPMAaLOHHbIE
TEXHOJIOTUH ISl BHITIOJTHEHUS
3ama4y  mpodecCHOHATBLHOM
NeSITeNIbHOCTH

- yMeThb B3aWMOJICHCTBOBAThH C
COLUMAIbHBIMU ~ MHCTUTYTaMH B
COOTBETCTBUU C UX (QYHKIHUSIMH H
Ha3HAUYCHUEM,;

- CIOCOOHOCTh OLIEHUBATh
CUTYaLUIO U MPUHUMATD
OCO3HaHHbIE pereHus,
OpUEHTHUPYSCh  Ha  MOpPAJIbHO-

HPABCTBEHHbIC HOPMBI U [ICHHOCTH;
- TOTOBHOCTh K TPYIy, OCO3HAHHE

IICHHOCTH MacTepCTBa,
TPYIOIIO0ueE;
- TOTOBHOCTb K  aKTHBHOM

JACATCIIBHOCTH TEXHOJIOTHYCCKOU H

COIMAJIbHOM HAaIpaBJICHHOCTH,
CIIOCOOHOCTh MHULUUPOBATh,
IUIAHUPOBaTh W CaMOCTOSTEIIHLHO

BBITIOJIHATD TaKYI0 JCATCIBbHOCTD,

- TOJly4aTh HOBBIC 3HAHUS, €ro
MHTEpIIpeTalluy, M[PeoOpa30OBaAHUIO
U TOPUMEHEHHIO B  pa3IMYHbIX
y4eOHBIX CUTyallUsiX, B TOM YHCIE

OpU  CO3JAaHUM  Y4eOHBIX H
COLIMAJIbHBIX TIPOEKTOB;

- BBISIBIISITh OPUYHHHO-
CJIEZICTBEHHBIE CBSI3U u
aKTyaJIu3UpoBaTh 3ajauy,
BBIIBUTATh THIIOTE3Yy €€ pEelIeHUS,
HaXO/UTh apryMeHThI JUIs
JI0Ka3aTeabCTBa CBOMX

YTBEPKACHUM, 3a1aBaTh 1APaMETPBI
U KPUTEPUU PELICHMUS,;
- BIAACTh HABbIKAMHU IOJIYYECHMS

uHpopMallMl U3  HMCTOYHUKOB
pa3HbIX THUIIOB, CAaMOCTOSITEIBLHO
OCYLIECTBIIATh ~ IIOMCK,  AHAJIIN3,

CHUCTEMAaTHU3aIMIO0 U UHTEPIIPETALIUIO
nH(pOpMaNUK pa3IUYHBIX BHUIOB H
dbopM TpeCTaBICHNUS;

- HCIOJIL30BaTh cpencTBa
UH(OPMAIIMOHHBIX 51
KOMMYHHKAITUOHHBIX TEXHOJIOTHH B
pelieHnun KOTHUTHBHBIX,
KOMMYHHKATHBHBIX "
OpTraHU3aIMOHHBIX 3a7a4 c
CcOOII0IEHUEM TpeOoBaHMit
SPrOHOMUKH, TEXHUKU
0€30I1acHOCTH, TUTUCHBIL,

- YMETh OIIepUPOBAThH
MOHATHUSMHU: panroHaIbHas
GbyHKIHSA, HoKa3arenbHas
¢byHKUMA, cTeneHHas (QyHKIMs,
norapupmuueckas  QyHKIUA,
TPUTOHOMETPUYECKHE (PYHKIIUH,
oOpaTHbIe PYHKIUH;

- yMEHHe CTpPOUTh Tpaduku
H3YYCHHBIX byHKIHH,
UCIONB30BaTh Ipaduku  1pu
U3y4eHUH IPOLIECCOB U
3aBUCUMOCTEH, IIPU PpELICHUU
3aja4 M3 JIPYTUX  y4eOHBIX
IIPEMETOB U 3a/1a4 U3 peajbHON
KU3HU;

- BBbIpaXaTh bopmynamu
3aBUCUMOCTH MEXIY
BEJIMYMHAMU;

- YMETh OIIepUpOBATH
HOHSTUAMU: TOXKJIECTBO,
TOKJIECTBEHHOE
npeoOpa3oBaHue,  ypaBHEHHE,
HEPABEHCTBO, cucrema
YpaBHEHUH WU  HEPABEHCTB,
PaBHOCHUIIBHOCTb  YPAaBHEHMI,
HEpaBEHCTB u CHUCTEM,
paloHalIbHBbIE,
HppaliOHAIIbHBIE,
IIOKa3aTeNbHBbIE, CTEIICHHBIE,
norapudmuyeckue,
TPUTOHOMETPUUECKUE
yYpaBHEHHUS, HEpPaBEHCTBA U

CUCTEMBI;
- yYMEThb pelarb YypaBHEHUS,
HEpPAaBEHCTBA U CHUCTEMBI C
IIOMOIIBIO PA3JINYHBIX TPHUEMOB;
peuaTth ypaBHEHUS,
HEPAaBEHCTBA H CHUCTEMBI C
rapaMeTpoM; MIPUMEHSATD
YpaBHCHHs, HCPABCHCTBA, HX
CHUCTEMBI JUTSt perieHus
MaTeMaTUYeCKUX 3a7ad U 3aaa4
W3 pa3IMYHBIX 00IacTel HAYKU U
pEabHOM )KU3HH;

- YMeTh CBOOOHO OTIEpUPOBATH
MTOHSATUSAMM: JBUJKEHHE,
napayieabHbINA MepEeHoc,
CUMMCTpPUA Ha IJIOCKOCTH U B
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pecypcocOepekeHns, MPaBOBBIX U
THYECKUX HOPM, HOpM
nH(pOpMaIMOHHOM 0€301MaCHOCTH;

- BJIAJICTh HaBBIKAMU
pacro3HaBaHHs " 3aIUTHI
uHpopManuy,  WHPOPMALMOHHOM
0€30MacCHOCTH JTMYHOCTH

MPOCTPAHCTBE, MOBOPOT,
npeoOpa3oBaHue noxoows,
nogo0HbIe  (UTYpPBI;  yMETh
pacro3HaBaTh paBHBIC u
1o100HbIE PUTYPBI, B TOM YHCIIE
B pupoJe, HCKYCCTBE,
apXUTEKTYpE; YMETh
WCIIOJIb30BaTh TE€OMETPUYCCKHE
OTHOIIICHWSI, HAXOJIUTh
reOMEeTPUYECKUe BEITUYHHBI

(nvHa, yrou, TOMAaL, 00BEM)
MpU PEIICHUU 3a7ad U3 JPYrux
y4eOHBIX TpPEIMETOB M W3
peaTbHOM JKU3HU

OK 03 IInanupoBatb H
peann30BbIBaTh COOCTBEHHOE
npodeccuoHansHOe u
JUIHOCTHO® pa3BUTHE,
MpeANPUHIMATEIHCKYIO
JeSTeIILHOCTD B
npodeccuoHaibHOU  cdepe,
WCIOJIb30BaTh  3HAHHUS  TI0
(uHAHCOBOW TPAaMOTHOCTHU B
Pa3IMYHBIX KU3HECHHBIX
CUTYaIUsAX

- TOTOBHOCTh K CaMOBBIP@)XEHHUIO B
pasHbIX BUJAX UCKYCCTBa,
CTpEMJIEHHE NPOSBIATh KauecTBa
TBOPYECKOM JINYHOCTH;

- HMMETh HUHTEpeC K pa3IUYHbIM
chepam npodeccrnoHaIbHON
JeSITeIbHOCTH, YMEHUE COBEpIIATh
OCO3HAHHBI  BBIOOp  Oymymiei
npodeccud M peaJr30BLIBATH
COOCTBEHHBIE KU3HEHHBIE IIJIaHbl;

- TOTOBHOCTb M CIOCOOHOCTH K
00pa30oBaHUIO0 U CaMOOOPa30BAHUIO
Ha MPOTSKEHUH BCEH )KU3HU;

- aHAJIM3MPOBaTh IOJYUYCHHBIE B
XOJIe pelIeHUs 3a7a4ll pe3yJbTaThl,
KPUTHYECKH OLICHUBATH 170
JIOCTOBEPHOCTb, ~ IPOTHO3UPOBATh
M3MEHEHHE B HOBBIX YCIIOBUSX;

- CAMOCTOSITEJILHO COCTaBIISATh TUIaH
pemieHus: TpoOJEMBI C  y4ETOM
HUMEIOIIUXCA pecypcos,
COOCTBEHHBIX  BO3MOXXHOCTEM H
IIPEATNIOYTEHU;

- yMeThb OIICHWBAaTh pPHCKH U
CBOEBPEMEHHO MPUHUMATh PEILICHHS
0 UX CHIDKEHHIO;

- chopMupoBaTh Mpu3HABaTh CBOE
IIpaBO M MpaBO JAPYTHUX JIOAEH Ha
OLITMOKH.

- yMETh OIIEepUPOBATH
TOHSATHSIMH: panroHaIbHbIE,
UppaloHaIIbHbIE,
II0Ka3aTebHbIE,
norapupMHUECKHe,
TPUTOHOMETPHUYECKHUE
ypaBHEHHUsI M HEPAaBEHCTBA, X
CHCTEMBI;

- yMETh OIIepUpOBaTh
TOHSATHSIMH: MHOTOTPaHHHK,
CeueHHe MHOIOrpaHHMKa, KYO,
napaJulesenurnes, npu3Ma,
MpaMua, ¢urypa "
MMOBEPXHOCTH BpAICHHS,
IWIMHAP, KOHYC, wap, cdepa,
ceueHust (UTYpBI  BpalleHus,
IUIOCKOCTB, Kacaromiasics chepsl,
IUIMHIpA, KOHYyca, IUIONIAIb
HIOBEPXHOCTHU OUPAMUIBI,
NpU3MBbI, KOHYyCa, UWIHHIPA,
wiomaab cdeprl, o0beM Kyoa,
MPSIMOYTOJIBHOTO
napajiesnenunena, MUpaMubl,
NpHU3MBI, [WIMHApPA, KOHYCa,
mapa; yMEHHME  U300pakaTh
MHOTOTPaHHUKHU W TIOBEPXHOCTH
BpAILEHHs, UX CEUYCHHS OT PYKH,
c MIOMOIIIBFO YEePTEIKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB;

CTCIICHHBIC,

- YMETh pacrno3HaBaTh
CUMMETPHIO B IPOCTPAHCTBE;

- YMETh pacno3HaBaTh
MpaBWJIbHbIE MHOTOTPAHHUKH;

- - yMeTb  OIIEpUPOBATh
MTOHSATUSAMM: MPSAMOYTOJIBHAS
cucremMa KOOp/MHAT,
KOOpJAMHATBl TOYKH, BEKTOD,




KOOPIMHATHI BEKTOpAa,
CKaJISIpHOE MPOU3BEACHHE, YrOJ
MEXIy  BEKTOpaMH, CyMMa
BEKTOPOB, MIPOU3BE/ICHUE
BEKTOpa Ha YUCIIO;

- HAXOJWUTh C  IOMOIUIBIO
U3yUYCHHBIX bopmyn
KOOPJIUHATHI CEPEIHBI OTPE3Ka,
paccTosiHHE  MEXKAY  JABYMS
TOYKAMH;

- yYMETh OIIePHPOBATH
MOHATHSIMH:  Tpad, CBSI3HBIHA
rpad, aepeBo, Luki, rpad Ha
TUTOCKOCTH; YMEHHE 3a/1aBaTh U
OIKCHIBATh Tpadbl Pa3InIHBIMU
croco0amu; HCIIOJIL30BaTh
rpadbl IpU PEUICHUN 33134,

- YMETh CBOOOHO OTIEpUPOBATH

HMOHSTUSMU: COUYETaHHE,
HEePECTAaHOBKA, YHCIIO
COUYETaHHH, YHCIIO
MEPECTaHOBOK; OuHOM

HeroTOHA; ymeTh DIPUMEHATH
KOMOMHATOpHbIE  (PaKTBl U
paccyXkIeHus Uil pElICHHUs
3ajaq;

- YMETb HaXOJMUTb BEPOSTHOCTU
COOBITUH C HCIIOJIb30BaHUEM
rpadu4ecKux METO/IOB;
MPUMEHSTH Ui pelIeHus 3ajad
(bopMmybI CIIOKEHUS u
YMHOXXEHHUS BEpPOSITHOCTEM,
(dopMyi1y MOJTHON BEPOSATHOCTH,
bopmymy bepnymnn,
KOMOMHATOpHbIE  (GakThl U
(bopmyb;

- OLEHUBaTh  BEPOSTHOCTHU
peanbHBIX COOBITUH;

- YMETh OTIepUpPOBATh
MOHATHSIMHU: cilydaiiHas
BEJMYMHA, pacnpeneieHue
BEPOATHOCTEM, MaTeMaTUYECKOE
OKHJaHUeE, crepcust u
CTaHJIapTHOE OTKJIOHEHHE

CIIy4aiiHOM BeTMYMHBI, QYHKIIUU
pacmpeneneHuss M IJIOTHOCTH
PaBHOMEPHOT0, MOKAa3aTeIbHOIO
1 HOPMAJIBHOTO PaclpeesICHU;
- YMETh UCIOJb30BATh CBONCTBA
W3Y4YEHHBIX pacHpeIeleHUN ISl
peleHus 3a/1a4;




- 3HaKOMCTBO C TOHSATHAMHU:
3aKOH OOJIBIIMX YHCEI, METOIbI
BBIOOPOYHBIX UCCIIEIOBAHUIA;

- yMEThb MPHBOAUTH TPUMEPHI
NPOSIBIICHUSI 3aKOHA OOJBIINX
gucedl B NPUPOAHBIX U
OOIIECTBEHHBIX SBJICHHSAX;

- yMeTb CBOOOIHO ONIEpUPOBATH
HOHATUSAMH: IUTOLIaab (UTYPHI,
00beM (UTypHI, BETUYMHA YTJIa,
paccTosHHE€ OT TOYKH  JIO
IUIOCKOCTH, PACCTOSIHUE MEXIY
HPSMBIMH, PACCTOSHUE MEXIY
IUTOCKOCTSIMH, TUIOIIAAb CQepsl

IR (0)116:0113 MMOBEPXHOCTH
NUPAMHUJIBI, TIPU3MBI, KOHYCA,
HUIHHAPA, 00BeEM KyOa,
PSIMOYTOJIEHOTO

napajuliesienuIieia, NnUpaMuBbl,
NpU3Mbl, UWIWHApPA, KOHYCA,

mapa; yMeHue HaXO0/UTh
OTHOIIEHHE 00bEMOB TOJJOOHBIX
dburyp.
OK 04 O¢ddexkTuBHO | -  TOTOBHOCTH  MPOTHBOCTOSATH | - YMETh OIIEpPUPOBATH
B3aMMO/IeHICTBOBATh U | UJICOJIOTHH HKCTPEMH3Ma, | MOHATUSAMU: CIIy4alHbIN OMBIT U
paboTaTh B KOJUIEKTHBE U | HallMOHAINU3Ma, KceHo¢poOuu, | ciydaiiHoe coObITHE,
KOMaH/1e JUCKPUMHUHALIUM MO0 COLHUAJIBHBIM, | BEPOSITHOCTD ciryyaitHoro
PETUTHO3HBIM, PacoBBIM, | COOBITHS,
HallMOHAJIBHBIM MPU3HAKaM; - YMETh BBIYUCIISATH BEPOSTHOCTD
- chopMUpOBaTh HPABCTBEHHOE | C HCII0JIb30BaHNEM
CO3HaHUE, STUYECKOr0 MOBEJCHHS; | rpad)uuecKuX METO/0B;
- TOTOBHOCTh K TPYHY, OCO3HaHHE | - MIPUMEHSTh bopmybl

LIEHHOCTHU MacTepCTBa,
TPYIOJTIOOHE;

- CTaBUTh MpPOOIEMBI M 3a/ayH,
JIOTTyCKAIOIIne aTbTEPHATUBHBIC
pelieHus;

- BJIAJIETh PA3IUYHBIMH CIIOCOOAMH
OOIIeHNS 1 B3aUMOJICHCTBUS;
-apryMEHTUPOBAHHO BECTH JUAJIOT,
YMETh  CMSTYaTh  KOH(IUKTHBIE
CUTYaIlUH;

- Pa3BEpHYTO W JIOTUYHO M3Jararhb
CBOIO TOYKY 3peHUs v
HCIIOJIb30BaHUEM SI3bIKOBBIX
CPEJ/ICTB; COBMECTHAsI ACATEIHHOCTD:
- TOHMMaTh U  HCIOJb30BAThH
MpEeUMyIecCTBA  KOMAaHIHOM |
WHIUBUIYAILHON pabOTHI;

- BBIOMpATh TEMAaTUKy M METOJbI
COBMECTHBIX JEHUCTBUH C YYETOM

CIIO)KEHUSI M YMHOXCHHMS
BEPOSITHOCTEH, KOMOMHATOPHBIE
¢aktel u  dopMynBl  TIpH
pemieHnH  3a7ad;  OICHHWBATH

BEpPOSITHOCTH peanbHBIX
COOBITHI; 3HAKOMCTBO co
CIy4allHbIMHU BCIIMYHMHAMU,

YMEHHE TPUBOJUTH TPHMEPHI
MPOSIBIICHUSI 3aKOHA OOJIBIIUX
gucell B TPHPOJHBIX |
OOIIECTBEHHBIX SIBICHUSX;

- yMeTh CBOOOJHO ONEepUpOBAThH
MOHATHSIMH: CTENEHb C IEIBIM
MoKa3aTeseM, KOPCHB
HaTypaJbHON CTETEeHU, CTEIECHb
C PalMOHAIBHBIM ITOKA3aTeJIeM,
CTENEHb C JICUCTBUTEIbHBIM
(BemIeCTBEHHBIM) TIOKa3aTeseM,
aorapupm 4ucna, CHUHYC,
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OOIIMX UHTEPECOB U BO3ZMOYKHOCTEH
KaXJIOT0 YIeHa KOJUICKTUBA;

- KOOPJWHUPOBATh M BHINOJHATH
paboTy B YCIOBHSX peEaJbHOTO,
BUPTYaJIHHOTO u
KOMOMHHPOBAHHOTO
B3aUMO/ICHCTBUS;

- copMHupOBaTH CaMOKOHTPOIIb,
YMETh IPUHUMATh OTBETCTBEHHOCTb
3a CBOE TIIOBEICHUE, CIIOCOOHOCTD
aIalITUPOBATHCSL K AMOLIMOHAIBHBIM
U3MECHEHHSIM U IIPOSIBIISITh THOKOCTB,
OBITh OTKPBITHIM HOBOMY;;

- copmupoBaTh  colMATBHBIE
HaBBIKH, BKITIOYAOIIINE
CIIOCOOHOCTh BBICTpauBaTh

OTHOILLEHUS C JPYrUMHU JIIOJbMH,
3a00TUTbCA, TPOSBIATH MHTEPEC U
pa3pemiaTh KOHQIUKTHI;

- c(OpMUPOBATH IPUHATHIE MOTUBBI
U apryMEHTbl JPYTUX JIIOAEH HpHU
aHaJIN3€ Pe3yJIbTaTOB JIEATEIbHOCTH

KOCHHYC u TaHTEHC
IIPOU3BOJILHOTO YUCIIA;
- yMeTh CBOOOJHO ONEepUpOBAThH

MOHATUSAMH: TpaduK (GYHKIUH,

oOpaTtHas byHKIIHS,
KOMITO3U LU byHKUINH,
JTUHEHHAas byHKIHS,
KBa/lpaTU4Has byHKLu,

CTENeHHass (YHKUUS C ILeJIbIM
MoKa3aTeseM,
TPUTOHOMETPUYECKHE (PYHKIUH,
o0paTHbIE TPUTOHOMETPUUYECKHE
(GyHKIMH, T[OKa3zaTelbHas U
norapumuyeckas  QyHKIHH;
YMETh CTPOUTH rpaduku
GbyHKINH, BBITIOJIHATh
npeoOpa3oBaHMs rpadgukoB
bynximit;

- YMETb HMCII0JIb30BaTh Ipaduku
byHKIMI TUTST U3y4YCHUS
IPOLIECCOB M 3aBUCUMOCTEN MpH
pemieHnn 3amad M3 JIPYTHX
y4eOHBIX HpPEIMETOB M U3
peanbHOM KU3HH; BBIPAXKATH
bopmynamu 3aBHCUMOCTH
MEX]y BETHYNHAMU;

- CcBOOOJHO  OmNepUpOBaTh
MOHATUSIMH: YETHOCTD (DYHKIIUH,
HEepUOTUYHOCTh ¢byHKIHY,
OTPaHUYEHHOCTh byHKIHN,
MOHOTOHHOCTb ¢byHK1HY,
JKCTPEMYM ¢byHKIUY,
HauOoJbpIllee W HauMEHbllee
3Ha4YeHUs byHKIIU Ha
MPOMEKYTKE; YMETh MPOBOJIUTH
uccienoBaHue QyHKINU;

- YMETh UCIOJIH30BaTh CBOMCTBA

u rpadpuku  GyHKIUE  Ans
peleHus YpaBHEHUH,
HEpaBeHCTB U 3aJjady  C

napaMeTrpamu; H300pakaTb Ha
KOOpJAMHATHOU IJIOCKOCTH
MHOK€ECTBA peneHuin
YPaBHEHUI, HEPAaBEHCTB U MX
CHUCTEM;

- yMeTb CBOOO/IHO ONIEpUPOBAThH

MOHATHSMM:  TOYKa, MpsMasd,
IJIOCKOCTB, IIPOCTPAHCTBO,
OTPE30K, Jy4, IUIOCKHWA Yrod,
JIBYTpaHHBIN yroiL,
TPEXTPAHHBII yroJ,

NCPCCCKAIOIINCCH,
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HapajuleJIbHbIC u
CKpELIUBAIOIIHECS IIpsIMBIE,
11apaJuIeIbHOCTD u
NEPHEHIUKYISIPHOCTD MIPSIMBIX U
IUIOCKOCTEM,  yYroJl  MEeXAy

IPSIMBIMH, YTOJI MEXIY NPSIMOU
M IUIOCKOCTBIO, YIOJd MEXAY
TUIOCKOCTSIMU; yMEHHue
UCIIONIb30BaTh MPU  PEIICHUU
3aJa4  M3ydyeHHbIe (aKTBI U
TEOpEMbI INIAHUMETPHUN; YMCHUE
OLIGHUBATh pa3Mepbl OOBEKTOB B
OKpPYXAaIOLIeM  MHpE;  YMETh

OIIepUPOBATH TTOHSTHSIMH
MHOTOTPaHHUK, CeueHue
MHOTOTPaHHHKA, IMPaBUIHHBINA
MHOTOTPaHHUK, npu3Ma,
ApaMKIa, ¢durypa u
MOBEPXHOCTh BpallleHus,
MWIMHIpP, KOHYyC, Imap, cdepa,
pa3BepTKa MTOBEPXHOCTH,
CCUCHHUS KOHYCa W IWIMHIPA,
napasuiebHbIe ocu WIH

OCHOBAHHIO, CEYEHUE WIapa,
IUIOCKOCTB, Kacaromiasics chepsl,
UWIMHIpa, KOHYCa; yMEHHE
CTPOMTH CeueHHe
MHOTOTpaHHHUKa,  HM300paxarhb
MHOTOTpaHHMKH, (QUTYpbl U
MOBEPXHOCTH  BpAallleHUs, UX
CEUeHus, B TOM 4YHCIE C

MIOMOILBIO AIIEKTPOHHBIX
CPEICTB; YMEHHE IPUMEHSATH
CBOIICTBa reOMETPUUECKUX
¢uryp, CaMOCTOSITENIBHO

(GbopMyIMpOBaTh  ONpEAEICHUS
n3y4aeMbIX (UTyp, BBIABUTATH
TUIOTE3Bl O  CBOWCTBAx W

MpU3HAKax FeOMETPUUYECKUX
¢uryp, 00OCHOBBIBaTH  WJIH
omnmpoBepratb ~ HUX;  YMEHHUE
IIPOBOJUTH KJ1accU(UKALIUIO
¢buryp o pa3InYHbIM
MIpU3HAKaM, BBITIOJIHATh
HEO0OXOIMMBIE TOTIOJTHUTENbHBIE
IIOCTPOEHHUS
OK 05 OcymecTBATs | - IIPUHSATH TpaJAULIMOHHBIE | - YMETh OIIEpUPOBATh
YCTHYIO ¥ IHCHBMEHHYIO | HallMOHaJbHbIE, O0IEYEIOBEUECKHUE | TOHATUSIMU: cpenHee
KOMMYHHKAIUIO Ha | TYMaHUCTHYECKHE U | apupmMeTnyeckoe, Me1aHa,
roCyJapCTBEHHOM A3bIKE | JEMOKPATUYECKUE LIEHHOCTH; HauOoJsipllee M HaWMEHbIlEe

Poccuiickoit  deneparuu ¢
y4ETOM ocoOeHHOCTeH

- COBEpUICHCTBOBATH SA3BIKOBYIO W
YUTATEJIbCKYK0  KYJIBTYpPY  Kak

3HAYCHHS, pa3Max, IUCIICPCHS,
CTaHJapTHOE OTKJIOHCHHE
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COLIMAJILHOTO M KYJIbTYPHOTO
KOHTEKCTa

CPEICTBAa B3aUMOJIECHUCTBUSA MEXKIY
JIOJIbMU | TTO3HAHUST MUPA;

- OCO3HAaTh IICHHOCTH Hay4HOMU
JIeATEeITbHOCTH, TOTOBHOCTD
OCYIIECTBIISATh MPOEKTHYIO u
HCCJIEI0BATENIbCKYIO JCATEIbHOCTh
WHAUBUAYAIILHO U B TPYIIIIE;

- BHOCHTh  KOPPEKTHUBHI B
JESITENIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YyJbTATOB IIEIISIM,
OLICHUBATh PUCKH  MOCIEACTBUIMA
JIeATEeIbHOCTH;

- BJIQJIETh HaBbIKaMU
y4eOHOMCCIIEI0BATENbCKOM u
MIPOEKTHOM NeSITeNIbHOCTH,
HaBBIKAMH Pa3peIIeHUs MpooIieM;

- CO3/1aBaTh TEKCThl B Pa3IUYHBIX
dbopmarax C yd4eTOM Ha3HAYCHUSA
uH(popMaluu u EJIEBOM
ayJIMTOPUH, BBIOUPAS ONITHMATTBLHYIO
bopmy Mpe/ICTaBICHUS u
BU3yaJIM3aIUH;

- BJIQJIETh HaBbIKaMU
MO3HABATENBHON peduexcuu  Kak
OCO3HAHUS COBEPILIAEMBIX JAEHUCTBUI
U MBICIIUTEIBHBIX TIPOIIECCOB, HUX
pe3ynbTaTOB U OCHOBAHUI

YUCJIOBOrO  Habopa; yMeHHE
W3BJICKATh, HWHTEPIPETUPOBATH
UHGOPMAITHIO, TIPEICTABICHHYIO
B Tabiuiax, Ha guarpammax,

rpadukax, OTpPaXaIOIIYIO
CBOMCTBa peaJbHBIX IPOLIECCOB
M SBICHWH;  TIPEICTaBIATh
UHPOpPMAIIMIO C  TOMOIIBIO
Ta0IHIY " IHarpamu;
UCCIIEeI0BaTh  CTATHCTHUYECKHE
JaHHBlE, B TOM 4YHCIE C
IIPUMEHEHUEM rpaduuecKux
METOJ0OB M 3JEKTPOHHBIX

CPEICTB; - YMETb OIEPUPOBATH

HNOHATUAMM: TOYKA, IHpAMasd,
IUIOCKOCTB, IIPOCTPAHCTBO,
JBYTPaHHBIN yIoJL,
CKPEILMBAIOIIHECS IIpsIMBIE,
1apajuIeIbHOCTD u

HEPIEHIUKYISAPHOCTD NPSIMbIX U
IUIOCKOCTEM,  yYroJ  MEeXAy
OPSIMBIMH, YIOJl MEXIY HpSIMON
U IUIOCKOCTBIO, YIOJI MEXAY
IUIOCKOCTSIMH, pAacCTOSIHUE OT

TOUYKH 70 IJIOCKOCTH,
paccTosiHue MEXJy MNpPSIMbIMH,
paccrosiHue MEXIY
MIJIOCKOCTSIMU;

- yMETb UCIOJbB30BaTh IpHU
pelleHnrn  3a7ad  M3y4YeHHBIE
(bakThI u TEOPEMBI
IJIaHUMETPUH; yMEHHE

OLIEHUBAaTh pa3Mepbl OOBEKTOB
OKPY’KaIOILEro MUpa;
- YMETb CBOOOJIHO OIIEpPUPOBATH

HOHSATHUSAMH: cpenHee
apudmernyeckoe, MeJINaHa,
HauOousiplllee M HaWMEHbIlee

3HAYEHUs, pa3Max, IUCIEPCHS,
CTaHJIAPTHOE OTKJIIOHEHUE IS
OINMMCAHMUS YHCIOBBIX JAHHBIX;

YMETh UCCIIEI0BATh
CTATUCTUYECKUEC JaHHBIC, B TOM
yucIe c MIPUMEHEHUEM
rpapuIecKux METOJIOB u
3JEKTPOHHBIX CPEJCTB;
rpagudecKku HCCIIEIOBATh
COBMECTHBIE HAONIOACHUS C
ITOMOIIIBIO TyarpaMm
pacceMBaHMsT M JIMHEHHOU

perpeccuu




13

OK 06 [TposiBiATH
IPaKJaHCKOMATPUOTHUYECKYIO
MO3UIUIO, JAEMOHCTPUPOBATH
OCO3HAHHOE IIOBEJEHUE Ha

OCHOBE TPaIUIIMOHHBIX
00IIIEYETOBEYECKUX
LIEHHOCTEH, B TOM YHCIIE C
YYETOM rapMOHHU3AIUH
MEXHaIMOHAIbHBIX u
Me)i(peJII/IFI/IO3HBIX
OTHOIIEHUH, [IPUMEHSTh
CTaHIapThl
AQHTHKOPPYIIIHOHHOTO
IIOBCACHUA

- TOTOBHOCTbH K aKTUBHOH
JCATCIIBHOCTHU TCXHOHOFH‘ICCKOﬁ H

COIMAJIbHOM HAaIpaBJICHHOCTH,
CIIOCOOHOCTh MHULUUPOBATh,
IUIAHUPOBAaTh W CaMOCTOSITEIBHO

BBITIOJTHSATH TaKyIO JESTEIILHOCTD;
- IUIAaHUPOBaTh U OCYILECTBIATh
JICUCTBHS B OKPYXKaIOILIEH cpene Ha
OCHOBE 3HaHMS 1IeJIed YCTOMUYHUBOTO
pa3BUTHUS YEIIOBEYECTBA;

- CaMOCTOSITENILHO OCYILECTBISATh
MO3HABATEIBHYIO NESTEIBHOCTD,
BBISBJISITH MPOOJEMBI, CTaBUTh H
dbopmynupoBaTh COOCTBEHHBIE
3aa4n B o0pa3oBaTenbHOI
JNESTCIIBHOCTH W KU3HEHHBIX
CUTYaIlUsX;

- crmoco0cTBOBaTh (POPMUPOBAHUIO
U TPOSIBIICHUIO IIUPOKOHN SPYAULINU

B pasHbIX O00JIACTSAX  3HAHUH,
MOCTOSTHHO MOBBILIATH CBOM
00pa30BaTeNbHbIl M KYyJbTYpPHBIH
YPOBEHB;

- chopMupoBaTh,  pPa3BUBATH
CHOCOOHOCTh IMOHMMAaThb MHUP C

MO3MLIMU IPYTOTo YesIoBeKa

- yYMeThb pemaTb TEeKCTOBbIE
3a/1aud  pa3HbIX TUIOB (B TOM
Yyyclie Ha MPOLEHTHI, IOIH H
4acTH, HA JABWXKEHHE, paboTy,
CTOMMOCTb TOBapoOB M YCIYT,

HAJIOTH, 3aJayd u3 o0jgacTu
yIPaBICHUS JTUYHBIMH u
CEMEMHBIMU duHaHCcAMM);
COCTaBIISATh BBIPXKCHHUS,

YpaBHCHH, HCPABCHCTBA W HX
CUCTCMBI II0 YCJIOBHIO 3ajiavu,

HCCIIEI0BATh IIOJIyYEHHOE
peleHue u OLIEHUBATh
paBoMo100HOCTh
pe3ysbTaToB;

- *ymeTb OIEPUPOBATH
HOHATHSMMU: olpeieNeHue,

aKCHOMa, Teopema, CIEJICTBUE,
CBOMCTBO, MPU3HAK,
JIOKA3aTelIbCTBO, PABHOCHJIbHBIC

(bOpMYITHPOBKH; yMETh
dbopMmyipoBath 00OpaTHOE U
IPOTHUBOIIOJI0KHOE

YTBEPXKIECHHUE, IIPUBOJUTH
OpUMEPbl U KOHTPIPUMEPHI,
UCII0JIb30BATh METO/
MaTeMaTHUECKOW  WHJIYKIIHH;
MIPOBOIUTH JI0Ka3aTebHbIC
pacCyKIACHHUS TpU  PEIICHUU

3aja4, OICHUBATh JIOTHYECKYIO
IPaBHIBHOCTD PACCYKICHUH;

- *ymeTb CBOOOIHO
OIIepUpPOBATH MOHATHSMHU:
IIOCIIE/I0OBATEILHOCTD,
apudmeTrueckas Iporpeccus,
reOMeTpUYecKasi  MPOTPECCHs,
0OECKOHEYHO yObIBaromas
reoOMeTpUYecKas  IPOTPeccus;
yMETh 3a71aBaTh
MOCIIEIOBAaTEIbHOCTH, B  TOM
qrcie c HIOMOIIIBIO
PEKYPPEHTHBIX (POPMYIT;
- *yMeTh BBIOMpATh
TIOIX O TSN METO/T TSt
pelIeHUsT 3a/1a4ud; MOHUMAaHUE
3HQUUMOCTH  MAaTeMaTHKU B
W3YyYCHUHU MPUPOTHBIX u
OOIIIECTBEHHBIX MPOIECCOB U
SBJICHUH; YMETh pacIO3HaBaTh
MPOSIBIICHHE 3aKOHOB
MaTeMaTuKU B UCKYCCTBE, YMETh
PUBOJIUTH pUMEpPbI
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MaTeMaTHYECKUX OTKPBITHI
pOCCUICKON u MUPOBOU
MaTeMaTHYeCKOH HayKH.

OK 07 CopelicTBOBaTh
COXpPaHEHHI0  OKpYKaroIiei
Cpelbl, pecypcocOepekeHHIO,
MIPUMEHSATD 3HAHUA 00
W3MEHEHUU KJIMMAaTa,
TIPUHITATIBI OCpPEKITUBOTO
MPOU3BOJICTBA, 3(PPEKTUBHO
JIENCTBOBATH B
Ype3BBIYAIHBIX CHTYAITHSIX

- HE T[pUHUMATh  JEUCTBUS,
MIPUHOCSIIME Bpel OKpYKarolleu
cpene;

- yMETh MIPOTrHO3UPOBATH
HEOJIArONpPUATHBIE 3KOJIOTMYECKHE
MOCJIEICTBUSL  IPEANPUHUMAEMBIX
JIEMCTBUM, IPEJOTBPAILATD UX;

- paclIMpUTh ONBIT JEATEIBbHOCTH
HKOJIOTMUYECKOI HAIPaBICHHOCTH;

- pa3pabarbiBaTh IIJIaH PEUICHUS
npoOJeMbl € Y4eTOM aHalu3a
UMEIOIIMXCA  MarepualbHbIX U
HeMaTepualbHbIX PECYPCOB;

- OCYILECTBIISATh
LeJICHANPABIECHHbBIN TIOUCK
nepeHoca CpeicTB M CIOCO0OB
JNecTBUS B TPO(ECCHOHATBHYIO
cpeny;

- yMETb IEPEHOCUTh 3HAaHUSA B
MIO3HABATENIBHYI0 U IMPAKTUUYECKYIO
00J1aCTH KU3HEICATCIHEHOCTH;

- §peajaratb HOBBIE TPOEKTHI,
OLICHMBAaThb HUJEM C  TO3UIHHU
HOBU3HBI, OpUTMHAJIBLHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

- J1aBaTh OILICHKY HOBBIM
CUTYyaIUsIM, BHOCUTh KOPPEKTHUBHI B
JESTENIBHOCTD, OLICHUBATh
COOTBETCTBUE PE3YNIHTATOB LEIISM.

- yMETh OTIepPUPOBATH
HOHATHAMMU: byHKLU,
HeIpepbIBHAs byHKLuS,
IPOM3BOJIHAs, IIEpBOOOpa3Hasi,
OIIPEJIEIICHHBIN HHTErPAJl; YMETh
HaXO/UTh IIPOM3BOJIHBIE
3JIEMEHTapPHBIX GbyHKIHH,
UCIIONb3YS CIIpaBOYHbBIE
MaTepualbl; HCCIEI0BaTh B
IOPOCTEHIINX CiIydasix (QyHKIHUU
Ha MOHOTOHHOCTh, HaXOJHTb
HauOoOJbIINE U HAUMEHbIINE
3Ha4eHUs (QYHKIUH; CTPOUTH
rpapuKkd  MHOTOYIEHOB  C
HCTIONIb30BAHUEM anmapara
MaTeMaTH4eCKOro aHau3a;
NPUMEHSTHh TPOU3BOJHYIO IPH
pelIeHUH 3ajlad Ha JBH)KEHHE;
pemaThb PaKTHUKO-
OpPUEHTHUPOBAaHHbIC 3a/aud Ha
HanOONbIINE W HAWUMEHBIINE
3Ha4YeHHs1, Ha HaXOX/IeHUE yTH,
CKOpPOCTH M YCKOPEHHS;

- YMETh OIIepUpOBATH
IIOHATUAMMU: JABMXKCHUEC B
IIPOCTPAHCTBE, noJ00HbBIE
¢burypsl B TIPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOILIEHUE
IJIOIIAEeH  TOBEPXHOCTEM U

00bEeMOB MOJIOOHBIX (GUTYp IpU
peIIeHIH 3a/1a4;

- YMETh BBIYHCTISTH
TCOMETPHUCCKHE BEITUYHHBI
(nmuHA, yro, Miomaab, 00beM,
IIJIOIAIb MMOBEPXHOCTH),
WCTIONB3YS W3YYCHHBIE
(hopMyITBI U METOJIBI;

- *ymMeTh OTIepUpPOBATH
TTOHATHSIMH: HETIPEPBIBHOCTh

(GyHKIMH, acUMOTOTHI Tpaduka

¢byHKIMM, TepBas U BTOpas
IIPOU3BOIHAS ¢byHKIHY,
reoMeTpuuecKuil u pusnueckui
CMBICT IIPOU3BOJIHOM,
nepBooOpasHasi, ONpeaeICHHBIN
UHTErpaj; yMeTb  HaXOJUTh
acUMIITOTHI Tpaduka (HyHKINH,
yMeHue BBIUUCIIATh
IIPOU3BOJIHBIE CYMMBI,
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IIpOU3BCACHUA, HaCTHOT'O n

KOMITO3UIIUHA GyHKIHH,
HAXOJIUTh ypaBHEHHE
KacareabHOU K rpaduxy
byHKIHH;

- *yMeTh UCII0JIb30BaTh
IIPOM3BOIHYIO TUIst
uccienoBaHus  (QyHKUWH, IS
HaX OXKIICHUS HAMITYYIIEro
pElIeHUs B MPUKJIATHBIX, B TOM
qrcie COLIMABHO-

SKOHOMHYECKUX U (U3NIECKUX
3ajayax, JUIA  ONpeJeNCHHUs
CKOPOCTH u YCKOPEHUS;
HAaXOJHTh IUIOUIATH U OOBEMBI
¢buryp ¢ momMoupl0 MHTErpaa;

IPUBOJIUTH OpUMEpPBI
MaTeMaTUYECKOTo
MOJICIUPOBaHMUsI C IOMOILBIO
Qg depeHIraTbHbIX
YpaBHEHUH;

- *ymeTb CBOOOIHO
OIIepUPOBAThH HOHATHSAMMU:
IPSMOYTOJIbHAS cucremMa
KOOpJIMHAT, BEKTOP,
KOOPAWHATHI TOYKH,
KOOpJIMHATBl BEKTOpa, CymMMa
BEKTOPOB, IIPOU3BE/ICHUE

BEKTOpa Ha YHCIIO, Pa3lioKeHHe
BEKTOpa MO 0a3ucy, CKaIIpHOE

MIPOU3BEJICHUE, BEKTOPHOE
MPOU3BEACHUE, YIoJl  MEXAY
BEKTOpaMUu; yMEHUue

HCII0Jb30BAaTh BCKTOpHHﬁ u
KOOp}II/IHaTHblf/'I METO[ JUIA

pelIeHUs F€OMETPUYECKHUX
3a/1a4 U 3a/1a4 JAPYrux y4eOHbIX
MIPEIMETOB; OIIEpPUPOBATH
MOHATUAMM: MaTpuna 2x2 u 3x3,
OIIPEEIUTEID MaTpHIIbI,
r€OMETPUYECKUI CMBICH
OIPEEITUTES.

Kox THYHOCTHBIX pe3y/1bTaToB

JIP4,J]1P6,J1P14,JIP15,/IP16,JIP18,JIP19

1.3. Kosim4ecTBO 4aCOB HA 0CBOEHHE MPOrPaMMbl JUCUMIIIIUHbI:
MaKCUMaJIbHOU y4eOHOU Harpy3ku oOyuatomierocsi 156 gacos, B ToM uucie:
00s13aTeIPHON ayIUTOPHOM yueOHOM Harpy3ku oOydarormerocs: 156 gacos.
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2. CTpyKkTypa U coepxkaHue TUCHHUILINHBI

2.1. O0beM JUCHUIIMHBI H BUbI Y4eOHOMH padoThl

Buo yueonoii pabomut Oovem uacos

MaxkcumasnbHasi yueOHasi HAarpy3ka (Bcero) 156
Oos3aTesibHAsI Ay IUTOPHAS YueOHasi Harpy3Ka (Bcero) 156
B TOM YHCJIE:

JIEKIIUHI 81

MIPAKTUYCCKHUE 3aHATUS 75
®opMa NPOMEKYTOYHOI aTTeCTANMHU MO AUCHUIINHE
1-2 cemectp DK3aMeH
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2.2. TemaTnyecKMid IJIAH U COJEPKAHME JUCHUIIIIMHBI

HanmenoBaHmue pa3jiesioB u Coaep:xanue yueOHOro MaTepuaJia, MPaKTH4YecKHe padoThl, CAMOCTOSITeILHAsA padoTa O6bem | ®opMmupyemMble
TeM o0yyaommxcst 4acoB | KOMIIETEHUHH
Cemectp 1
Tema 1. PazButne nousitust | Jlekuusi: Llensie u panmonanpHbie yucna. JlericrButenbaple yucia. [IpuOnmkeHHbIe BBIYMCICHHS. 2 OK-01, OK-02,
0 YHciIe Kommiekcuble yncia. 0OKO03, OK-04,
IIpakTuyeckne 3aHsATUsI: AprdMETHUECKHUE ACHCTBUS HAJl YUCIaMH, HaXO0XK/ICHUE TTPUOINKEHHBIX 2 OK-05, OK-06
3HaYCHUH BEJTMYMH M TOTPEIIHOCTEH BBIYMCICHUH (aOCOJIOTHONH M OTHOCHUTENBHOM), CpaBHEHHE
YHCJIOBBIX BBIPAKECHUIA.
Tema 2. Kopuu u ctenenu. | Jlekuusa: KopHu HarypaiabHOW CTENneHM M3 4Mcla U UX cBoMcTBA. CTENEHU € palMOHAIbHBIMU 2 OK-01, OK-02,
Ioka3aTejIsMHi, UX cBoMcTBa. CTEIeHH C JEHCTBUTEIBHBIMM ITOKa3aTelssMu. CBOHCTBA CTEIECHHU C OKO03, OK-04,
JIEACTBUTENILHBIM [TIOKA3aTEIIEM. OK-05, OK-06
IIpakTHyeckne 3aHATUA: DBbluucieHue W CpaBHEHHME KOpHEW. BBbINTONHEHHE pacyeToB C 2
panukanamu. PemieHne wuppanuoHanbHBIX ypaBHeHUU. HaxokaeHwe 3Ha4YeHW CTemneHed ¢
pauroHanbHBIMH Moka3areasiMu. CpaBHeHue crerneneid. [IpeoOpazoBanus BIpakeHUM, COAEPIKAIINX
cternieHd. PernieHne nokasareiabHbIX YpaBHEHH. Perienre npukiaIHbIX 3a1ad.
Tema 3. OcHOBHBIE Jlekums: [Tpenmer crepeomerprn. OCHOBHBIC MOHATHS (TOYKA, IIPsIMasi, MIIOCKOCTh, IPOCTPAHCTBO). 2 OK-01, OK-03,
MOHATHSI CTEPeoOMeTPHH. OcHoBHBIE aKCHOMBI cTepeoMeTpun. llepecekaromuecs, MapamienbHble U CKPEIIMBAIOIINECs OK-04, OK-07
PacnoJioskeHne mpsiMBIX M | TIpsIMBIE.  YTOJI MEXIY HOpSIMBbIMU B IpocTpaHcTBe. llepneHaukynspHOCTh NpsMbIX. OCHOBHBIE
IUIOCKOCTEI. MPOCTPAHCTBEHHBIE (PUTYPHI.
IIpakTH4eckue 3aHATHS. 2
Tema 4. [lapasieTbHOCTH Jlekumsi: TlapammenpHple mpsMas W iockocte. Ompenenenme. [lpusnak.  CBoiicTBa. 2 OK-01, OK-03,
NPSAMBIX, IPAMOH 1 [Tapamneneubple mnockoctd. Omnpenenenue. Ilpusnak. CpoiictBa. TeTpa’ap M €ro 3JIEMEHTHI. OK-04, OK-07
IJIOCKOCTH, IJIOCKOCTEI. [Mapannenenunenq u ero siaeMeHTbl. CBOWCTBA MPOTHUBOMOJIOKHBIX TpaHEeW W JaUaroHaiei
napaenenunena. [loctpoeHre OCHOBHBIX CEUEHUM.
IIpakTHYecKne 3aHATHS. 2
Tema S. Ilepnenguxynsp u | Jlekuus: [lepneHaukynsap u HakiaoHHAs. TeopeMa O Tpex NMEepHEeHAUKYISIpax. YTOI MEXAY NPAMON 2 OK-01, OK-03,
HakJIOHHas1. Teopema o Y TUIOCKOCTBIO. OK-04, OK-07
TpexX nepneHaIuKyJasipax Yron mexay miaockocTsmMu. [lepnenauKynsipabie TUIOCKOCTH. PaccTosiHMSI B MPOCTPAHCTBE
IIpakTHYecKHe 3aHSATHS. 2
Tema 6. Jlorapugm. Jlekuusi: OcHOBHOE jorapuMUUYEcCKOe TOXAECTBO. JlecITUYHBIE W HATypalbHBIE JIOTapU(MBL. 2

Jlorapugm uncia.

[TpaBuna aeiictBuii ¢ norapudmamu. [lepexos Kk HOBOMY OCHOBaHHUIO.
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IIpakTuyeckue 3ansiTusi: HaxoxneHue 3HaueHW Jiorapudma 1Mo IPOU3BOJIBHOMY OCHOBAaHHUIO. OK-01, OK-02,
[Tepexox OT 0IHOTO OCHOBAHMSA K ApyroMy. Beruncienue u cpaBHeHHE JOrapru(MOB. OKO03, OK-05,
OK-07
Tema 7. IIpeoOpazoBanue Jlekums: IlpeoOpa3oBaHue palMOHAIBHBIX, HPPALMOHAIbHBIX CTEIEHHBIX, IOKA3aTElbHBIX H OK-01, OK-02,
ajiredOpanyecKux Jorapu(pMHUUECKUX BBIPAKEHUH. OKO03, OK-05,
BBIPAKEHHIA. IIpakTnyeckue 3ansitus: JlorapudmupoBanue U NOTEHUMPOBaHUE BbIpaxkeHui. [IpubnmxeHHble OK-07
BBIYMCIICHHSI U PEUICHUs TPUKJIAIHBIX 3a/1a4. Permenue norapuMuueckux ypaBHEHHH.
Tema 8. OcHoBBI Jleknusi: Pagnannas mepa yrna. BpamarensHoe nmxenne. CHHYC, KOCUHYC, TAHT€HC M KOTAHI'€HC OK-01, OK -
TPUTOHOMETPHH. qucia. 2,0K-3,0K-
OcHOBHbIE TOHSITHS. 4, 0K-5
IIpakTnyeckue 3aHsATusA: PaguanHblii METOJ M3MEPEHUs YIVIOB BpAIIEHUS U CBSA3b C I'PaJyCHOMN
MEPOH.
Tema 9. OcHoBHBIC Jleknusi: @opmynsl npuseneHud. DPopMynsl cioxeHud. DPopmynsl  ynBoeHus Dopmyiibl OK-01, OK -
TPUTOHOMETPUYeCKHue IIOJIOBUHHOTO yTJia. 2,0K-3,0K-
TOKIEeCTBA 4, 0K-5
IIpakTnyeckue 3aHATHA: OCHOBHbIE TPUIOHOMETPHUYECKHE TOXKIECTBA, (OPMYJIbI CIIOKEHUS,
yIBOEGHHUS, MpeoOpa3oBaHHE CYMMbl TPUTOHOMETPUYECKHUX (GYHKUUH B  INPOU3BEJECHHE,
peoOpa3oBaHre NPOU3BEICHUS] TPUTOHOMETPUYECKUX DYHKIIUN B CYMMY.
Tema 10. Ilpeo6pazoBanus | Jlekuusi: IIpeoOpa3zoBaHue CyMMBl TPUTOHOMETPUYECKUX (YHKUMH B TPOU3BEACHHE U OK-01, OK -
npocrefmux IIPOU3BENIEHUS B CyMMY. BbIpaskeHne TpUroHOMETpUUECKUX (PYHKIIHUN Uyepe3 TaHT'€HC MOJIOBUHHOIO 2,0K-3,0K-
TPUTOHOMETPHYECKHX apryMeHTa. 4,0K-5
BbIPaKEHH I
IIpakTnyeckue 3ansaTus: [Ipocreiimme TPUroHOMETPUYECKNE YPABHEHUS M HEPABEHCTBA.
Tema 11. Jleknusi: Ilpocreiimme TpUroHOMeTpHUYeCcKHe YypaBHEHHMs. lIpocrelimme TpUrOHOMETpPUYECKHE OK-01, OK -
Tpuronomerpuyeckue HepaBeHcTBa. OOpaTHbIe TPUTOHOMETpUYecKHe (PYHKIMU. APKCUHYC, apKKOCHHYC, apKTaHT€HC. 2,0K-3,0K-
YPAaBHEHHS] M HEPABEHCTBA 4,0K-5
IIpakTnyeckue 3anstusi: OOpaTHble TPUTOHOMETpUYECKHE (DYHKIMH: apKCHHYC, apKKOCHHYC,
apKTaHIeHC.
Tema 12. @ynkuun. Jlexknusi: OGnacTh onpeeneHust ¥ MHOXECTBO 3HaUeHH; rpaduk QyHKIMH, TOCTpOSHHE TPapHKOB OK-01, OK -
GYHKINNA, 32TaHHBIX PA3JIMYHBIMU CITIOCOOAMU. 2,0K-3,0K-

4,0K-5
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IpakTuyeckue 3anstusi: [lprumepsl 3aBucUMOCTE MEXAY NEPEMEHHBIMU B PEAJIBHBIX MPOLECCaX
U3 cMeXHbIX auciumuinH. Ompenenenue ¢ynkumid. [loctpoenue u utenue rpadukoB (QyHKIHIA.
HccnenoBanne QpyHKIuu.

Tema 13. CoiicTBa Jleknusi: MOHOTOHHOCTB, Y4ETHOCTb, HEYETHOCTh, OTPAHUYEHHOCTb, IEPUOAUYHOCTD. [IpomMexyTKu OK-01, OK -
bynkumnm. BO3pacTaHus U YObIBaHU, HaOOJIblIee U HAUMEHbIIIee 3HaYCHUsI, TOUKU IKCTpeMyMma. ['paduyeckas 2,0K-3,0K -
uHTepnperanys. [Ipumepsl GyHKINOHATIBHBIX 3aBHCUMOCTEH B pPEajbHBIX MPOLECCaX U SBICHUSX. 4,0K-5
Apudmerndeckue omnepanuu Haj QyHkiusMmua. CrnoxHas ¢GyHKiuus (kommosunwus). [lonstue o
HENPEPHIBHOCTH (DYHKITHH.
IpakTnyeckne 3ansaTusi: CBoOIlCTBA JIMHEHHOW, KBAAPATUYHOM, KYCOUHO-JIMHEHHOU U
npobnonuHeHo (ynkumii. HenpepriBHble n mepuoamueckue (yakmun. CBoiicTBa M rpaduku
CUHYCa, KOCUHYCA, TAHT€HCA U KOTaHTeHCa.
Tema 14. O0paTHbIe Jlekumusi: OOGnacte ompeneneHus W obnacTh 3HaueHUM oOpatHoi ¢yHkuuu. ['padux oOpaTHOI OK-01, OK -
pyHkumuu. (GYHKIHH. 2,0K-3,0K -
IIpakTuyeckue 3ansatusi: O6patHeie GyHKIUU U uX rpaduxu. OOpaTHbIE TPUTOHOMETPHUECKUE 4,0K-5
(YHKIIMH.
Tema 15. Crenennbie, Jlekumsi: Omnpenenenust ¢yHKkuuid, ux cBoiictBa u rpaduku. IIpeoOpazoBanus rpaduxos. OK-01, OK -
MoKa3aTeJibHbIe, [TapannenbHbIA IEPEHOC, CAMMETPHUSI OTHOCUTEIBHO OCEN KOOPAMHAT U CUMMETPHUS OTHOCUTEIBHO 2,0K-3,0K-
Jorapupmuyeckne u Hayajga KOOpAMHAT, CHMMETPHsI OTHOCUTENBHO MPSMOIl y = X, pacTsSiKeHHE M C)KaThue BIIOJIb Oceit 5, 0K - 07
TPUTOHOMETPUYeCKHue KOOpJMHAT.
¢pynkoun. OdparHble
TPUTOHOMETPUYeCKHue
GyHxunn
IIpakTuuyeckune 3ansaTusi: IIpeoOpazoBanusa rpaduka QyHkuuu. ['apMoHHYeckue KoJieOaHMUs.
[Tpuknanueie 3agaun. IlokasarenbHble, Jorapudmuyeckue, TPUTOHOMETPHUUECKUE YpPAaBHEHHS U
HEPAaBEHCTBA.
Tema 16. Hauana Jlexknusi: CrocoObl 3a1aHMsl M CBOMCTBA YHMCIOBBIX IocienoBaTenbHocTei. [lonaTue o mpenene OK-01, OK -
MaTeMaTHYeCKOro aHa/Iu3a. | mocienoBaTeabHOCTH. CylllecTBOBaHUE Tpeiesia MOHOTOHHOW OTpaHMYE€HHOM MOCIIEI0BATEILHOCTH. 2,0K-3,0K-
ITocsenoBaTeIbHOCTH. CymMupoBaHue nocienoBaTeabHocTe. beckoHeuHo yObIBaroias reoMeTpudeckas nporpeccus u ee 5, 0K - 07

cyMmMa.

HpaKaneCKne 3anaTusa: Ywuciosas IIOCJICAOBATCIILHOCTD, CIIOCOObI ee 3alaHus, BBIYHCIICHUSA
YJCHOB  IIOCIENOBaTeNbHOCTH. Ilpemen  mocnemoBarenbHOCTH.  beckoHewHo — yObIBaroras
reoMeTpHYecKasi HPOrPecCHsl.
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Tema 17. IIpousBoanas. Jlekums: [louarue o mpou3BogHON PYHKIIMH, €€ TEOMETPHUUECKUM 1 (PU3UUECKUN CMBICIT. Y paBHEHHE 1 OK-01, OK-03,
KacaTenbHONH K rpaduky ¢yHkuuu. [Ipom3BomHbIE CyMMBI, Pa3HOCTH, HPOHM3BEACHUS, YACTHBIE. OK04, OK-06,
[Ipon3BoHBIE OCHOBHBIX AJIEMEHTApHBIX (pyHKIUi. [IpuMeHeHHEe MPOM3BOTHON K HCCIICIOBAHUIO OK-07
¢ynkuuit U nocrpoeHuto rpadukos. IlponsBonubie 00paTHONW (YHKIIMM U KOMIO3UIUU (DYHKIIHU.
[Tpumepsl MCIONIB30BAHUS MPOU3BOJHON U HAXOXACHUS HAWIYYLIETO PEHIeHHs] B MPHUKIAIHBIX
3amagax. Bropas mpousBoHas, €€ reOMETPUICCKUi U Pu3ndeckuii cMbici. HaxoxkaeHne CKopoCcTH
JUIsI TIpoliecca, 3aAaHHOr0 (OpMYIIOi U rpadrKoM.
IIpakTuyeckue 3auaTus: IIponsBoaHas: MEXaHUYECKUM U T€OMETPUYECKUI CMBICI IIPOU3BOIHOM. 1
VYpaBHeHue kacarenbHON B oOmieMm Buje. IlpaBuna u dopmynsl nuddepeHnupoBanms, Tadnuma
POM3BOJIHBIX I€MEHTApHBIX QyHKIMi. VccnenoBanne GyHKIMK C TOMOMIBIO TPOU3BOIHOM.
Tema 18. IlepBoodpa3nas u | Jlekums: IlpumeHeHue onpeneneHHOro MHTErpana s HaXOXKIEHUs IUIOLAAU KPUBOJIMHEHHOU 2 OK-01, OK-03,
HHTErpal. tpanenun. Dopmyna Herotrona—Jleiionuna. [Ipumepsl mpuMeHeHUs HHTErpaja B (Qu3uKe H OKO04, OK-06,
T€OMETPHUH. OK-07
IIpakTuyeckue 3ausTus: Haxoxaenne HanOoNbIIEro, HAMMEHBIIIETO 3HAYCHHS U SKCTPEMAalIbHBIX 2
3HaueHud ¢GyHKuu. MHTErpan m mepBooOpasHas. Teopema Heiorona-JleiiOnuma. IlpumeHeHue
WHTETpaia K BHIYUCICHUIO (U3NYECKUX BETUYHH U TUIOMIAJICH.
Tema 19. YpaBHenus u Jlekums: PanmoHanbHble, HUPpallMOHAIBHBIE, IOKA3aTEIbHBIE U TPUTOHOMETPUUECKHE YPAaBHEHUS U 2 OK-01, OK-02,
HEepPaBeHCTBA. cucTteMbl. PaBHOCHUIIBHOCTh YpaBHEHUM, HEPaBEHCTB, CUCTEM. OCHOBHBIE NPHUEMBI UX pELICHUSA OKO03, OK-04,
YpaBHeHUs1 M CHCTEMBI (paznoxeHue Ha MHOXKMTEIH, BBE/IEHNE HOBBIX HEU3BECTHBIX, TOJICTAHOBKA, rpaQUUeCcKUil METON). OK-05, OK-06
YPaBHEHHI.
IIpakTnyeckue 3ansaTus: KopHu ypaBHeHuil. PaBHOcuiabHOCTh ypaBHeHui. IIpeoOGpas3oBanue 2
ypaBHeHU. OCHOBHBIE PUEMBI PELLICHUS ypaBHEHUN. Pellienue cucreM ypaBHEHUN.
Tema 20. HepaBencrBa. Jlekums: PanyonanbHble, HppalioHaIbHble, TOKa3aTeIbHbIE U TPUTOHOMETPUUYECKNE HEPABEHCTBA. 2 OK-01, OK-02,
OCHOBHBIE IPUEMBI UX PELICHHUS. OKO03, OK-04,
OK-05, OK-06
JIK3aMeH 12
Cemectp 2
Tema 21. Ucnoab3oBanue Jleknusi: Meton maTepBaioB. M300pakeHre Ha KOOPJWHATHON TUIOCKOCTH MHOXKECTBA PEIICHUI 4 OK-01, OK-02,
CBOMCTB M Ipa()MKoB YpPaBHEHUM U HEPABEHCTB C JIByMs IEPEMEHHBIMU U UX CUCTEM. OKO03, OK-04,
(yHKIMi Npu pemeHnn OK-05, OK-06
YPaBHEHHI U HEPABEHCTB.
IIpakTnyeckne 3ansarusi: VHTepnperauust pe3yiapTaTa, Y4e€T pPEANbHBIX  OTPAHUUYEHH. 4

Hcnonp3oBanne cBOMCTB U rpaduKoB (PYHKUUN AJIsl pelIeHUs] ypaBHEHHUI U HEPaBEHCTB.
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Tema 22. Di1eMeHTBI
KOMOUHATOPHKH

Jlekumsi: OcHOBHbIE TOHSTHS KOMOMHATOPUKH. 3aJauyd Ha IMOJACYET 4YHCla pa3MeUIeHH,
MepPeCcTaHOBOK, coueTaHwii. Pemenue 3agad Ha mepebop BapuanToB. @opmyrna 6mHOMa HpioToHA.
CgoiicTBa OMHOMHHAIBHBIX KO3 dunreHToB. Tpeyronpauk [Tackais.

IIpakTnyeckue 3ansitus: Vcropus pa3BuTis KOMOMHATOPUKU, TEOPUH BEPOSITHOCTENH U CTaTUCTUKU
U UX POJIb B Pa3NUYHBIX cepax 4eIOBEUECKOH >KHU3HEAEATeNbHOCTH. [IpaBmiia KOMOMHATOPUKH.
Pemenne komOMHaTOpHBIX 3anay. Pa3merneHus, couetaHus U nepectaHoBKU. bunom Herorona u
TpeyrosbHuK [lackais.

OK-02, OK-03,
OKO05

Tema 23. Dj1eMeHThI
TeopuHU .
BeposiTHOCUITOJIP/KPreit

Jlekuusi: CoObITHE, BEPOATHOCTh COOBITHSA, CIIOKEHHE U yMHOKeHHe BeposTHocTeil. Ilonarue o
HE3aBUCUMOCTH cOObITHH. J[MCKpeTHas ciydyaiiHas BeIMYMHA, 3aKOH €€ pacipeneiaeHus. YuciaoBbie
XapaKTePUCTUKH TUCKPETHOH cilydaiiHol BennuuHbl. [IoHATHE 0 3aKOHE OOJIBIINX YHCEI.

IpakTuyeckne 3ansaTusi: Knaccuueckoe ompeneneHue BEPOATHOCTH, CBOMCTBA BEPOSTHOCTEM,
TEOpEMa O CYMME BEPOSITHOCTEN. BhIunciieHrEe BEpOATHOCTEMN

OK-02, OK-03,
OKO05

Tema 24. Dj1eMeHTbI
MATEeMATHYECKOI
CTATUCTUKH

Jlekums: [IpencraBienue qaHHBIX (TAOMUIBI, AUArPaMMBbI, TpadUKH), TeHepallbHas COBOKYITHOCTb,
BBIOOpKaA, cpenHee apudpmernyeckoe, Menuana. [loHaTue o 3agayax MaTeMaTH4YeCKON CTATHCTUKH.
Pemenne nmpakTu4yeckux 3aaa4 ¢ IPUMEHEHUEM BEPOSATHOCTHBIX METOJIOB.

IpakTuyeckue 3ausatus: [Ipeacrapienne YMCIOBbIX TaHHBIX. [IpyuKiagHbie 3a0a4n.

N

OK-02, OK-03,
OKO05

Tema 25. I'eomeTpusi.
IIpsiMBbIe ¥ VIOCKOCTH B
NPOCTPAHCTBE.

Jleknusi: B3anMmHOe pacriosnokeHue IByX NPsAMBIX B NPOCTpaHCTBE. IlapayienbHOCTH NpsMON U
minockoctd.  IlapamnenbHocTs  mmockocTed.  llepneHAMKYIApHOCTD MHPSAMOM U IIJIOCKOCTH.
[lepnenauKyIsip M HAKJIIOHHAsA. YTOJI MEXY MPSMOM U INTIOCKOCTBIO. JIByTpaHHBIN yrol. YTOI MEXKIY
wiockocTsMu. [lepneHnukynsapHOCTh JBYX IIockocTed. ['eomerpuueckue mpeoOpa3oBaHus
IIPOCTPAHCTBA: NAPAUICIBHBIM NEPEHOC, CUMMETPHsS OTHOCUTENBHO IUIOCKOCTH. llapamrensHoe
npoekTrpoBanue. [1nomans oproroHaabHol npoekuuu. M300paxeHne npocTpaHCTBEHHbBIX GUTYp

IIpakTuyeckue 3ausaTus: [[pu3HaKy B3aMMHOTO PacnoJIOKEHUS MPSIMBIX. YTOJI MEXAY IPSIMBIMHU.
B3anmHOe pacrosioskeHne NpAMBIX U INIOCKOCTe. [lepnenauKynsap u HaKIOHHAs K INIOCKOCTH. YTOII
MEXIy NPSAMON U IUNIOCKOCTBIO. TeopeMbl 0 B3aMMHOM PacCIIONIOKEHUH NPSIMON U INIOCKOCTU. Teopema
0 Tpex nepneHauKyisapax. [I[puzHaku u cBONCTBA MapaJIENbHbBIX U IEPIEHAUKYIISIPHBIX IIIOCKOCTEN.
PaccrosiHre OT TOYKHM 10 TUIOCKOCTH, OT MPSIMOM 10 IUIOCKOCTH, PACCTOSTHUE MEXAY IUIOCKOCTSMM,
MEXIY CKPEUIMBAIOIMMUCS TMPSIMBIMH, MEXIY HPOU3BOJBHBIMU (UrypaMH B MPOCTPAHCTBE.
[TapannenbHOE MPOEKTUPOBAHUE M €r0 CBOWCTBA. Teopema O MIIOMIAAX OPTOTOHAJIBHOW MPOEKIIUU
MHOT0yToJibHUKA. B3anMHOe pacioioskeHre MpoCTpaHCTBEHHBIX (puryp.

OK-01, OK-03,
OK-04, OK-07

Tema 26. MHOrorpaHHuKHu

Jlekums: Bepunsl, pedpa, rpanu MHororpaHHuka. Pazseprka. MHororpanusie yribl. Beimykiibie
MHororpaHHuku. Teopema Oinepa. Ilpusma. Ilpsmas n HakionHas npusma. [IpaBunbHas npusma.
[Tapamnenenunen. KyO. Ilupamupa. IlpaBunbHas nupamupa. YceueHHas nupamujaa. Terpasap.

OK-01, OK-03,
OK-04, OK-07
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Cummerpun B KyOe, B mapaiienenumnene, B npusme u nupamuje. Cedenus KyOa, MpPU3MbI U
nupamubel. [IpeacraBieHue O TPaBHIBHBIX MHOTOTPaHHHMKAX (TeTpadape, KyOe, OKTadape,
JOJIEKAdIpe U UKOCAdIpe).

IIpakTnyeckue 3aHATHA: Pasznuunble BUAbBI MHOrorpaHHuUKoB. WX wn3oOpaxenus. CeueHws,
pa3BEpPTKU MHOrOrpaHHMKoB. [lnomane noBepxHocTu. Buasl cuMMeTpuii B IPOCTPAHCTBE.

Tema 27. Tesna n
NMOBEPXHOCTH BpalleHust

Jlekmusi: HwmHap u koHyc. YcedeHHbIM KOoHyc. OCHOBaHHE, BBICOTA, OOKOBas MOBEPXHOCTD,
oOpazyromas, pazBeptka. OceBble ceUeHUs U CeueHUsI, TapaienbHbie ocHoBaHuIo. lap u chepa, nx
ceuenns. KacarenbHast IiockocTs K cdepe.

IIpakTnyeckue 3aHaTHA: CUMMETPUS TEJl BpalllEHUsI 1 MHOIOIPAaHHUKOB.

OK-01, OK-03,
OK-04, OK-07

Tema 28. U3mepenusi B
reoMeTpuu

Jlekuusi: O6beM u ero usmepenue. MurerpanpHas dopmyna odbema. @opmynbsl o0bema Kyoa,
PSIMOYTOJIBHOTO TIapajuIeNeuIe1a, IPU3Mbl, IIMHApa. DopmMyisl 00beMa TUPaMUIBI U KOHYCA.
DopMyIIbI TUIOMIAIN TOBEPXHOCTEH WIMHPA U KOHyca. DopMyIibl 00beMa miapa 1 IIoIIaau CQephl.
[Tomo6ue Ten. OTHOMIEHNS TUIOMIAJCH TOBEPXHOCTEH U 00BEMOB MTOO0HBIX TEII.

IIpakTuyeckue 3anATHA: Boruncnenue miomaaei 1 o0beMoB.

OK-01, OK-03,
OK-04, OK-07

Tema 29. Koopaunarsl u
BEKTOPbI

Jlexkuus: IIpsmoyronpHas (JekapToBa) cucTeMa KOOpJIMHAT B pocTpaHcTBe. PopMyna paccTOSHUSA
MEXIy ABYMsI TOYKAaMH. YpaBHEHUS c]ephl, TUNIOCKOCTH W TpsiMoil. Bekropsl. Moaynb BeKTOpa.
PaBeHcTBO BeKTOpOB. Ci107K€HUE BEKTOPOB. Y MHOXKEHHUE BEKTOPA Ha YUCIIO. Pa3iioskeHne BEKTopa 1o
HaIlpaBJICHUsIM. YTOJI MeXAy AByMs BekTopaMu. IIpoekius Bekropa Ha ock. KoopauHaTel BeKTOpa.
CkaysipHOE TIPOM3BEJNEHUE BEKTOPOB. lcnonb3oBaHWEe KOOPAMHAT M BEKTOPOB IpPU PELICHUU
MAaTEMaTUYECKNX M MPUKIAAHBIX 3a]1a4.

IIpakTuyeckne 3anaTusa: Bekropsl. JlelicTBus ¢ BekTopaMmu. JlekapToBa cucTeMa KOOPJAWMHAT B
IPOCTPAHCTBE. YPAaBHEHUE OKPY)KHOCTH, c(epbl, IUIOCKOCTH. PaccTosiHMe MEXIy TOUYKAMHU.
JeiictBust ¢ BeKTOpaMHM, 3aJlaHHBIMM KoopauHaTamu. CKansipHOE IPOU3BEIEHUE BEKTOPOB.
BekTopHOe ypaBHEHHE NIPSAMOU U IIIOCKOCTH. VIcIIonp30BaHe BEKTOPOB IIPU T0KA3ATENBCTBE TEOPEM
CTEPEOMETPHH.

OK-01, OK-03,
OK-04, OK-07

IK3aMeH

BCETI'O:

156
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3. YciaoBus peajiM3alui NporpaMmbl AHCHUIIJIMHBI

3.1. TpeGoBaHUs K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0
@denepanbHbIi  TOCYAapCTBEHHBIA 00pa30BaTENbHBIN CTaHAAPT MO CIEHUAIBHOCTH HE
IpeabsBIIseT TPEOOBAHNHI K HAJIMUYUIO CIIELUATIN3UPOBAHHOIO KaOUHETa.

3.2. UnpopmaunonHoe odecnevyenne 00y4eHust
OcHoBHast
1. Maremaruka: yaeonuk/ bammvakos M. .- 2-e u3n., crep. - M: KHOPYC, 2021 (Cpennee
npodeccroHanTbHOE 00pa3oBaHUe)
2. Martemaruka: anreOpa M Hauyajda MaTeMaTUYECKOTO aHaiM3a, reoMeTpus. Anredpa u
Hadana MareMarudeckoro anainmsa. 10-11 xmacc. Anmmmon II.A., Komarua FO.M., Tkauesa M.B. u
npyrue. - M: IIpocBenienue, 2022

3. Maremaruka: anredpa U Hadalla MaTeMaTHIeCKOro aHam3a, reomeTpus. [ eomerpus. 10-
11 knace. Aranacsan JI.C., byry3oB B.®., Kagomues C.b. u npyrue. - M: IIpocsemienne, 2022
4. Matemaruka: anredpa U Hauajaa MaTeMaTH4ecKoro aHanusa, reomerpus. 10—11 kmaccsl.

Anrebpa u Hayasa MmareMmarudyeckoro aHanmuza. B 2 4. Yacte 1: VYyeOHuk g yvamumxcs
oOpa3oBarenbHbIX Opranu3zainuii (0a3zoBeiii ypoBeHb)/MopakoBuu A.I'., CemenoB II.B.; Yacte 2
3amauHuK Ui ydamuxcs o0pa3oBaTeNbHBIX opranm3anuii (0a3oBblii ypoBeHb)) Mopakoud A.I'. u
npyrue; noa peaakuueid Mopakosuua A.I'. - M: Muemo3una, 2018

S. Maremarnka: airebpa W Hadajga MaTeMaTHYSCKOrO aHaiau3a, reomMeTpus. Anredpa u
Hadana MaTteMaTuudeckoro ananmusa. 10 ximacc. Hukonsckuit C.M., IToranoB M.K., Pemerankos H.H. u
apyrue. - M: IIpocsemenue, 2021\

6. Martemaruka: anreOpa M Haudajga MaTeMaTHUECKOrO aHaiu3a, reomeTpus. Anredpa u
Hadaja MaTeMaThdeckoro aHainm3a. 11 knacc. Hukonbckuit C.M., IloranoB M.K., Pemernukos H.H.u
npyrue. -M: IIpocsemenue, 2021

7. Maremaruka: anredpa u Hauajga MaTeMaTHIECKOTO aHaiu3a, reomerpus. ['eomerpus.10-
11 kmacc. [ToropenoB A.B. Maremaruka: anrebpa U Hayalla MaTeMaTHYE€CKOTO aHaIN3a, TeOMETpPHUSL.
I'eomerpus.10-11 xnacc. Iloropenos A.B. - M: IIpocsemenue, 2019

3.]'IeKTp0HHbIe H3JaHUA

1. Bceepoccuiickue unreprer-onuMnuansl. - URL: https://online-olympiad.ru / (mata
obOpamienusi: 12.07.2022). - TekcT: 2eKTPOHHBIH.

2. Enmunas xomnekuust 1udpoBbix oOpa3oBaTenbHbiX pecypcoB. -URL:  ttp://school-
collection.edu.ru / (nara oopamienus: 08.07.2022). - TeKCT:JI€KTPOHHBIH.

3. WNudopmannonnas cucrema «EanHoe OKHO 0CcTyna K 00pa3oBaTeIbHBIM pecypcamy. -
URL.: http://window.edu.ru / (mata oopamierus: 02.07.2022). - TekcT: 31eKTPOHHBIHA.

4. Hayunas snextponnas Oubmuotexka (HOB). - URL: http://www.elibrary.ru (mata
obpamenust: 12.07.2022). - TekcT: 3eKTPOHHBIH.

5. OtkpeiThiid KOemK. Matemaruka. - URL: https://mathematics.ru /(nara oOparienus:
08.06.2022). - TeKcT: 3JeKTPOHHBIH.

6. IToBropum marematuky. - URL: http://www.mathteachers.narod.ru /(nara oOpamienus:
12.07.2022). - TekcT: 37€KTPOHHBIIA.

7. CnpaBoyHUK no MaTeMaTHUKe JUTSt IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mata oOpamenus:12.07.2022). - Tekcr:
JJIEKTPOHHBIN.

8. Cpennsis matematuueckass uHtepHeT mkona. - URL: http://www.bymath.net / (mata
obpamenusi: 12.07.2022). - TekcT:3IeKTPOHHBIH.

Q. ®denepanpublii optan «Poccuiickoe obpazoanue». - URL: http://www.edu.ru / (mata
obpamenusi: 02.07.2022). - TekcT: 3MeKTPOHHBIH.

10. ®denepanpHblii  LEHTp HHPOPMAIMOHHO-00pa3oBaTeabHBIX pecypcoB. - URL:

http://fcior.edu.ru / (nara obpamenus: 01.07.2022). - TekcT: 3MeKTPOHHBIH.
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4. KoHTpPOJIb M OLIEHKA Pe3yJIbTATOB OCBOEHUS AN CUMIIJIMHBI

KOHTpOHB M OIICHKA PE3YJIbTATOB OCBOCHUSA NUCHUIIIMHBI OCYIICCTBIIACTCA IIPECIIOJABATCIIEM B
nponecce MpoBCACHUA IMPAKTUYCCKUX SaHHTHﬁ, TCCTUPOBAHUSA, 4 TAKIKC BBIIIOJIHCHUS O6y‘IaIOH_[I/IMI/IC$I

HMHANBHUAYAJIbHBIX SaHaHHﬁ, ITPOCKTOB, HCCHeﬂOBaHHﬁ.

O01as KoMIneTeH U

@DopMbI U METOAbI
KOHTPOJISl M OlleHKH
pe3yJbTaToOB 00yYeHust

OK 01 Beibupats cmocoObl pemnieHus 3agad  npodeccCHOHaTbHOU
JESITEIbHOCTH IPUMEHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM

OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpEACTBA IIOMCKAa, AaHalIM3a H
UHTEepHpeTanuu uHGOpMau, W WHPOPMALMOHHBIE TEXHOJIOTHU JUIS
BBITIOJTHEHUS 33124 IPO(GECCUOHATILHOM e TEIbHOCTH

OK 03 IlnannpoBath U peann30BbIBaTh COOCTBEHHOE MPO(EeCcCHOHANIBHOE U
JUYHOCTHOE  pPa3BUTHE, MNPEINPUHUMATEIbCKYIO  JEATEIbHOCTh B
npodeccnoHanbHOM  cepe, HCIONB30BaTh 3HAHUA 10 (PUHAHCOBOWA
IPaMOTHOCTH B Pa3IMYHbBIX )KU3HEHHBIX CUTYAIUAX

OK 04 DddexTrnBHO B3aUMOJCHCTBOBaTH M PAdOTATh B KOJUJICKTUBE U
KOMaH/Ie

OK 05 OcymecTBiasTh YCTHYIO M IHUCBMEHHYIO KOMMYHHKAIMIO Ha
rocyJapcTBeHHOM s3blke Poccuiickoit denepanyu ¢ yuetom ocoOeHHOCTEH
COLIMAJIbHOTO U KYJIbTYPHOT'O KOHTEKCTa

OK 06 IIposiBnsATh IPaKIaHCKOIIAaTPUOTUYECKYIO MTO3ULIMIO,
JIEMOHCTPUPOBATh OCO3HAHHOE TIOBEJEHHE HAa OCHOBE TpPaJWLIMOHHBIX
00I1I€YeTIOBEYECKMX IIEHHOCTEH, B TOM YHCIIE C Y4YeTOM TapMOHM3aluu
MEXKHAI[MOHAIBHBIX M MEXKPEIMTHO3HBIX  OTHOIICHUH, TPHUMEHSTH
CTaHJapThl aHTUKOPPYIIIMOHHOTO MOBECHUS

OK 07 ConeiicTBoBaTb  COXPAaHEHUIO  OKPYXKAIOIIEH  Cpensl,
pecypcocOepexeHnto, MNPUMEHATh 3HaHMs 00 M3MEHEHUM KIIMMaTa,
NPUHIUIBl  OepEeXIIMBOIO IMPOU3BOACTBA, APPEKTHUBHO IEHCTBOBATH B
Ype3BbIYAITHBIX CUTYAIHIX

1. YcTHbIl onpoc

2. IIuceMeHHbI onpoc

3. Pemenue 3aau

4. Ouenka
CaMOCTOSITENIbHOM pabOThI

5. Dk3ameH.

[IposiBnsiromniA W JAEMOHCTPUPYIOIIMM yBa)KCHUE K TpPYAY 4YEJIOBEKa,
OCO3HAIOIIMK LEHHOCTh COOCTBEHHOTO Tpyla M Tpylda APYTUX JIIOJEH.
DKOHOMHMYECKH AaKTHUBHBIN, OPHEHTHPOBAHHBIA Ha OCO3HAHHBIN BBIOOD
cdeprl MPodecCHOHANTBHON AEATENBHOCTH C YY€TOM JIMYHBIX JKU3HEHHBIX
IJIAHOB, TIOTPEOHOCTEH CBOEM  CEMBbH, POCCHUCKOTO  OOIIECTBa.
Beipaxaromuit OCO3HAaHHYIO FOTOBHOCTb K [IOTYy4YEHUIO

JIP 4
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poeCCHOHAIBHOTO 00pa30BaHUs, K HENPEPHIBHOMY OOpa30BaHHUIO B
T€UEHUEe JKU3HM JIEMOHCTPUPYIOIIMM IIO3UTHBHOE OTHOILIEHHE K
pEryJaupoBaHUI0  TPYAOBBIX  OTHOWIEHWH. OpHUEHTHUPOBAHHBIA  Ha
caMo00pazoBaHHe U NPOPECCHOHATBHYIO NEPEHOArOTOBKY B YCIOBHSX
CMEHbl TEXHOJIOTMYECKOr0 YKJIaJa W COMYTCTBYIOIIUX COLMAIBHBIX
nepemeH. CTpeMsmuiics K pOPMUPOBAHUIO B CETEBOM Cpe/ie TMUYHOCTHO H
npoeccoHaTbHOTO KOHCTPYKTHUBHOTO «IIU(PPOBOTO CleAar

OpHEHTUPOBAHHBI Ha NPOPECCHOHAIBHBIC JIOCTHKCHHS, JEATEIBHO
BBIPXKAIOIINI TTO3HABATEIILHBIC MHTEPECHI C YIYETOM CBOMX CIIOCOOHOCTEH,
0o0pa3oBaTeIbHOr0O M MPOPECCHOHAIBHOIO  MapIipyTa, BbIOpaHHOU
KBaJIU(pUKAITIH

JIP 6

Crpemsmuiics HaXoAWTh W JEMOHCTPUPOBATh LIEHHOCTHBIM aCIEKT
y4eOHOro 3HaHWs W WHPOpPMAIMU U OOECIeYMBaTh €r0 NMOHHUMAaHUE |
IepeKuBaHue 00y4YarOUUMUCS

JIP 14

[Tpu3HaroUMii EHHOCTH HENpepbIBHOIO 00pa30BaHUs, HEOOXOAUMOCTh
IIOCTOSIHHOTO COBEPILIEHCTBOBAaHUS M CAMOPA3BUTHUSA;  YNPaBIISIOLIMN
COOCTBEHHBIM pohecCuoHAIbHBIM pa3BUTHEM, pediekcuBHO
OLIEHUBAIOIINN COOCTBEHHBIN KU3HEHHBIA U POPECCHOHATbHBIN OIBIT

JIP 15

JIeMOHCTPHUPYIOIINI TOTOBHOCTh K MPO(hecCHOHAIBHOW KOMMYHUKAIUH,
TOJIEPAHTHOMY OOILEHMIO; CIIOCOOHOCTh BECTHU TUAJIOr ¢ OOydYaroIIMMUCH,
ponuTensiMu (3aKOHHBIMH TPEJCTABUTEISIMU) OOYUYaIOMIUXCS, APYTHMH
[eIarOrMYECKUMH  paOOTHUKAaMM M CIIELUAIMCTaMH, JOCTHraTb B HEM
B3alMOIIOHUMAHMsSI, HAaXOAWTh OOIIMEe Ied U COTPYAHMYATh s HX
JOCTHKEHHUS

JIP 16

OpI/ICHTI/IPYIOH_[I/II\/’ICH B USMCHAIOMEMCA PETHOHAJIIbBHOM PBIHKE TPpYyda

JIP 18

[Ipu3Harouii 1EHHOCTb HENPEPHIBHOTO OOpa30BaHMUS C  Y4ETOM
NEPCHEKTUB JHMYHOCTHOTO M MNPO(ECcCHOHANIBHOIO pPOCTa, COLMAIBHO-
SKOHOMMYECKOT0 pa3BUTHs BopoHexckoil obiactu

JIP 19
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Pabouast mporpamma paccmoTpeHa, o0CyxaeHa U 0J00peHa I peaau3alu B yueOHOM Ipoliecce B
20 -20  yueOHOM romy Ha 3aceJaHHH y4eOHO-METOJUYECKON KOMUCCHHU.
[TpoTokon Ne OT «__ » 20 r.

Pabouvast mporpamma paccMoTpeHa, o0CykaeHa U 0f00peHa s pealu3aluy B y4eOHOM Ipolecce B
20 -20  yueOHOM rony Ha 3aceJaHHH y4eOHO-METOJMUECKON KOMHICCHU.

[IpoTokon Ne OT «__ » 20 T.
JIMCT AKTYAJIU3ALIN
20 -20  yueOHBbI rof
Howmep OHI/IC&HI/ICU Tomcs Pacmmdposka Jlata BHECEHUS
WU3MEHEHUS W3MEHEHUN MOJINNCU HU3MEHEHHUS
JIMCT AKTYAJIN3ALIMN
20 -20  yueOHbIl rojg
Howmep OHI/IC&HI/IGV Moxmcs PacumgpoBka [lara BHECEHMs
WU3MEHEHHUS WU3MEHEHUN IO JIITUCH U3MEHEHHUS




