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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 1o cnenuaibHocTH 54.02.01 «/{uzaitn (o oTpacisim)y.

1.2. Hean u 3a7a4u JMCUMILINHBI, TPeOOBAHNS K Pe3y/JbTATaM OCBOCHHS JUCIHUIIIMHBI:
B pamkax nmporpamMmbl AUCHMITIUHBI 00y4alOIIMMUCS OCBAUBAIOTCS YMEHUS U 3HAHUS, a TAKXKe,
dbopmupyrorcs oburue u(uam) npodeccrnoHalbHbIE KOMIIETEHITUN U THYHOCTHBIE PE3YIIbTATHI.

O01mme KOMIeTeH NI

IInanupyemsie pe3ybTaThbl 00y4eHHS

O0mme

JAncuuninHapHbie

OK 01 Bseibupats crocoObl
pelIeHus 3amad
npodeCCUOHATLHON
JEeSTSIIHOCTH
MIPUMECHHUTEITHHO K
Pa3IMYHBIM KOHTEKCTaM

- chopMHpOBATh  TPAKIAHCKYIO
MO3UIMI0  OOydaromierocss  Kak
AKTUBHOT'O U OTBETCTBEHHOTO YJieHA
poccuiicKoro o0IIecTBa;

- TOTOBHOCTh K T'YMaHHTapHOH u
BOJIOHTEPCKOH  JIESATEILHOCTH,
0CO3HATb JINYHBIN BKJIa[ B
MOCTPOCHHUU YCTOWYHBOTO
Oynywero;

- copMHpOBaTH MHUPOBO33PCHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS  HAYKH W
00LIeCTBEHHOMN MIPaKTHKH,
OCHOBAHHOTO Ha JHAJOre KYyJbTYp,
CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MECTa B TOJHKYJIbTYPHOM
MUDE;

- CaMOCTOSITENBEHO (POPMYIIUPOBATH
U aKTyaJu3upoBaTh  IpobiiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- BHOCHUTH KOppeKTI/IBBI B
JIeITEIbHOCTD, OILICHUBATh
COOTBETCTBUE PE3YJIbTATOB IEISAM,
OLICHUBATh PUCKU  MOCJICICTBUIA
JIEATENHHOCTH;

- pa3BUBAaTh KPEaTUBHOE MBIILICHUE
HpI/I peI_HeHI/II/I JKN3HCHHBIX
npobiuewm;

- CIIOCOOHOCT, M TOTOBHOCTH K
CaMOCTOSITEILHOMY TIOUCKY

METOA0B peHIeHI/ISI HpaKTI/I‘—IeCKI/IX
3a]a4, TMPUMEHEHUIO0 PpPa3ITUYHbBIX
METOHOB IMO3HAHN,

- CcraBuTh ®  (HOPMYIHPOBATH
COOCTBEHHEBIE 3amaun B
00pa30oBaTeNbHON NIEATEIHHOCTH H
KU3HCHHBIX CHTYAIIHsIX;

- BJIAJICTh METOaMHU
JI0Ka3aTeIbCTB,  AJITOPUTMAMHU
peuieHus 3ajay; yYMEHHUE
(hopMyIIIpOBaTh  ONPEIICIICHUS,
AKCHOMBI u TEOPEMBI,
NPUMEHSTh WX, POBOJIUTH
JI0Ka3aTeIbHbIC PACCYXKICHHUS B
XOJIe PELICHHS 33124

- yMETh OIIepUPOBAThH
HNOHSATUSIMH:  CTCIICHb  4YHCJIa,
gorapudM  UYKCIa;  yMEHHUE
BBITTOJIHSATh BBIYHCIICHUE
3HAQUYEHW © TMpeoOpa3oBaHUs
BBIDAKCHUI CO CTENEHSMHU U
norapupMamu, peoOpa3oBaHUs
JIpOOHO-pallMOHATIBHBIX
BBIPAKCHU;

- YMETh BBIOMPATH MOIXOISAIINI
W3YYCHHBIA METOJ JJISl PeIICHHUS

3a/1a4H, pacro3HaBarhb
MaremMaThHueckue  QakTel U
MaTeMAaTUYECKUE  MOJEIU B

MPUPOAHBIX U OOLIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHUE

IIPUBOJIUTH NpUMEPEI
MaTeMaTHYECKHX OTKPBITHH
pOCCcUICKON " MHUPOBOU
MaTeMaTH4ECKON HayKH.

- YMETH OIIEpUpPOBAThH
MOHATHSIMHU: MHOKECTBO,

MMOJAMHOKECTBO, OTIEPAIMHA Ha
MHOXECTBaMU;

- YMETh WCIIOTh30BATh
TEOPETUKO-MHOKECTBEHHBIN
anmapar TUISE ONHCAHUS
peanbHBIX MPOLIECCOB U SIBJICHUM
U TpH pEeUleHHH 3a/ad, 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 (reomeTpuueckas,
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 peLeHus,
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 CaMOCTOSITEIBHO

BBITIOJIHATD TaKYI0 JCATCIBbHOCTD,

- TOJly4aTh HOBBIC 3HAHUS, €ro
MHTEpIIpeTalluy, M[PeoOpa30OBaAHUIO
U TPUMEHEHUIO B  Pa3IUYHBIX
y4eOHBIX CUTyallUsiX, B TOM YHCIE

OpU  CO3JAaHUM  Y4eOHBIX H
COLIMAJIbHBIX TPOEKTOB;

- 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, noKa3aresbHas
¢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
IIPEIMETOB U 3a/1a4 U3 peaabHON
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 MEepeHoc,
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
TreOMETPHYCCKUE BEITUYHHBI

(nvHa, yrou, TOMAaL, 00BEM)
MPU PEIICHUU 3a7ad U3 JIPYrux
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
CUTYaIUsIX

- 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
npodeccun M peaqu30BBIBAThH
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
U3MEHEHHE B HOBBIX YCIIOBUSX;

- CAMOCTOSITEJIBHO COCTaBIISATh IIaH
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 JAPYTUX JIOACH Ha
OLITMOKH.

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

- yMETh OIIepUpOBaTh
TOHSATHSIMH: MHOTOTPaHHHK,
CEYCHHE MHOTOTPaHHHKA, KYO,
napaJulesenurnes, npu3Ma,
MpaMua, ¢urypa u
MMOBEPXHOCTH BpAICHHS,
IWIMHAP, KOHYC, wap, cdepa,
ceueHust (UTYpBI  BpalleHus,
IUIOCKOCTB, Kacaromiasics chepsl,
IUIMHIpA, KOHYyca, IUIONIAIb
HIOBEPXHOCTHU OUPAMUIBI,
NpU3MBbI, KOHYyCa, UWIHHIPA,
wiomaab cdeprl, o0beM Kyoa,
MPSIMOYTOJTBHOTO
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 pacrno3HaBaTh
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;

- HAXOAWUTh C  TOMOIIBIO
U3yUYCHHBIX bopmyn
KOOPJIUHATHI CEPEUHBI 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 PELICHUU 3a/1a4;

- YMETh CBOOOHO OTIEpUPOBATH

HOHSITUSMU: coueTaHue,
HEePECTAaHOBKA, YHCIIO
COUYETaHHH, YHCIIO
MEPECTaHOBOK; OuHOM

HeroTOHA; ymeTh DIPUMEHATH
KOMOMHATOpHbIE  (PaKTBl U
paccyXIeHus Uil pelICHHUs
3ajaq;

- YMETb HaXOJMUTb BEPOSTHOCTU
COOBITUH C HCIIOJIb30BaHUEM
rpadu4ecKux METO/IOB;
MPUMEHSTH Ui pelIeHUs 3aja4
(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 UCIOJIb30BATh CBOMCTBA
W3Y4YEHHBIX PacCHpelesIeHUN JUIs
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 CBOOO/IHO ONEPUPOBATH
HOHATHSAMH: IUTOIIAaas (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,
PSIMOYTOJIBHOTO

napajuliesienuIieia, NnUpaMuBbl,
MpU3Mbl, UWJIMHIpPA, KOHYCa,

mapa; yMeHue HaXO0/UTh
OTHOIIEHHE 00bEMOB TOJJOOHBIX
dburyp.
OK 04 O¢ddexkTuBHO | -  TOTOBHOCTH  MPOTHBOCTOSATH | - YMETh OIIEpPUPOBATH
B3aUMO/IEHCTBOBATh U | UJI€OJIOTHH HKCTPEMH3Ma, | IOHATUAMU: CIIy4alHbIN ONBIT U
paboTaTh B KOJUIEKTHBE U | HallMOHAINU3Ma, KceHo¢poOuy, | ciydaiiHoe coObITHE,
KOMaH/1e JUCKPUMHUHALIUM MO0 COLHUAJIBHBIM, | BEPOSITHOCTD ciryyaitHoro
PETUTHO3HBIM, pPacoBbIM, | 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 alTbTEpPHATHUBHBIE
pelieHus;

- BJIAJIETh PA3IUYHBIMHA 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 W  HCIOJb30BATH
MpEeUMyIeCTBA  KOMAaHAHOM  H
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,
BUPTYaJIBHOTO "
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
GbyHKIH;

- YMETb HMCII0JIb30BaTh Ipaduku
GbyHKIMN TUISL U3y4YEHUs
IPOLIECCOB M 3aBUCUMOCTEN MpH
pemieHnn 3amad M3 JIPYTHX
y4eOHBIX HpPEIMETOB M U3
peanbHOM KU3HH; BBIPAXKATH
¢bopmynamu 3aBUCUMOCTH
MEX]y BETHYNHAMU;

- CcBOOOJHO  OmNepUpOBaTh
MOHATUSIMH: YETHOCTD (DYHKIIUH,
HNEepUOTUYHOCTh ¢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 3aJady  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 yroJl,

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, Kacaroliasics 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

CpeICTBa B3aUMOICHUCTBUS MEXKIY
JIXOAbMH W ITIO3HAHUA MHPA,

- 0CO3HAaTh IIGHHOCTH HAaY4HOM
JACATCIIbHOCTH, TOTOBHOCTbH
OCYIIECTBIISATh ~ INPOEKTHYIO  H
UCCIIEIOBATEIbCKYIO JESITeIbHOCTD
WH/IMBUYAJIHO U B TPYIIIIE,

- BHOCHUTDH KOPPEKTUBBI B
NeSITeTTbHOCTD, OLICHUBATh
COOTBETCTBUE DPE3YJIHTATOB IIEIISM,
OLICHUBATh PUCKU  MOCJCICTBHM
JeSITeTbHOCTH;

- BJIAJICTh HaBBIKAMHU
y4eOHOMCCIIEI0BATENbCKOM u
MIPOCKTHOMN JeSITeIbHOCTH,
HaBBIKAMU pa3perieHust mpoodiiem;

- C037aBaTh TEKCThl B Pa3IMYHBIX
dbopmarax C yd4eTOM Ha3HAYCHUSA
uHpOpMAIIUU u ICNICBOM
ayJUTOPUH, BEIOUPAst ONTUMAIIBHYIO
bopmy NPE/ICTaBICHHSI u
BHU3YyaJIM3alluH;

- BJIAJICTh HaBBIKAMHU
MO3HABATENBHON peduexcuu  Kak
OCO3HAHHMSI COBEPIIAEMBIX JCHCTBHIM
U MBICIIUTCIIBHBIX IIPOLECCOB, HX
pe3yabTaTOB U OCHOBAHUM

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

TOYKH 10 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
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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
CIOCOOHOCTh MOHUMATh MHP 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
IpUMEPbl U KOHTPIIPUMEPBHI,
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;

- @peajarartb HOBBIE IPOEKTHI,
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
3HA4YeHHUs1, 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€OMETPUYECKUX
3a/1a4 U 3a/1a4 JAPYrux y4eOHbIX
MIPEIMETOB; OIIEpPUPOBATH
MOHATUAMM: MaTpuna 2x2 u 3x3,
OIIPEEIUTEID MaTpHIIbI,
r€OMETPUYECKUI CMBICH
OIPEEITUTES.

Kox THYHOCTHBIX pe3y/1bTaToB

JIP1,JIP4,J1P6,JIP19, JIP21

1.3. KotnyecTBO 4acoB Ha 0CBOECHHME IPOTPAMMBbI M CHMIIJIMHBI:
MaKCUMaJIbHOW y4eOHOU Harpy3ku obydaromierocs 174 yacos, B TOM 4ucIe:
00s13aTeNbHON ayIUTOPHON yueOHOM Harpy3ku odyuatomierocs 156 qacos.
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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) 174
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. TemaTnyecKMii IJIaH U COJEPKAHME JUCHUIIIMHBI

HanmenoBanue pa3nesioB Coaep:xanue yueOHOro MaTepuaJia, MPaKTU4YeCcKHe padoThl, CAMOCTOSITeILHAsA padoTa O6bem | ®opMmupyemMble
U TeM o0yyaommxcst 4acoB | KOMIIETEHUHH
Cemectp 1
Tema 1. PazButHne Jlexmusi: Ilenbie u pammoHanbHble yucna. JlelicTBuTenbHble yncia. [IpuOauKeHHbIC BBIUUCICHUS. 4 OK-01, OK-02,
TMOHATHS 0 YHCJIE Kommiekcuble yncia. 0OKO03, OK-04,
IIpakTuyeckne 3auaATHsA: ApudMeTHUSCKUE NEHCTBUS HAJl YMCIIAMH, HaXOXKJICHUE MPUOJIMKEHHBIX 4 OK-05, OK-06
3HAQYCHUI BEJIIMYMH M TOTPEIIHOCTEH BBIUMCICHUN (aOCOMIOTHOM M OTHOCHUTENBHOM), CpaBHEHUE
YHCJIOBBIX BBIPAKECHHIA.
Tema 2. Kopuu n Jlekumsa: KopHu HaTypanbHOM cTeneHM M3 yucia U UX cBoicTBa. CTeneHu ¢ panuoHalIbHBIMHU 4 OK-01, OK-02,
CTEIEeHH. roka3aTejIsMi, UX cBoicTBa. CTENEHHM C JeHCTBHTEIBHBIMU NoOKa3zaTelsiMH. CBONMCTBA CTEIIEHH C OKO03, OK-04,
JIEACTBUTENILHBIM [TIOKA3aTEIEM. OK-05, OK-06
IIpakTHyeckue 3aHATHA: BbIunciieHre U CpaBHEHNE KOPHEW. BhINTOIHEHNE pacyeTOB ¢ paguKaIaMH. 3
Pemennie wuppanuroHanbHbIX ypaBHeHHH. HaxokaeHue 3Ha4YeHHI CTelneHed ¢ paluoOHaIbHBIMU
nokazaresimu. CpaBHeHue creneHeil. [Ipeodpa3zoBanus BRIpaXKCHHUIA, COJIEPKAIINX CTETICHH. Perenne
MOKAa3aTeIbHBIX YpaBHEHUM. Pelienre mpukiaIHbIX 3a1a.
Tema 3. OcHOBHBIE Jleknus: [Ipeamer crepeomerpuu. OCHOBHBIC MOHATHA (TOUYKA, MPAMAsi, INIOCKOCTh, IPOCTPAHCTBRO). 4 OK-01, OK-03,
noHATHS cTepeoMeTpun. | OCHOBHBIE aKCMOMBI cTepeoMeTpuu. [lepecekaroniuecs, napajieiabHble U CKPELIMBAIOIINECS MIPSIMBIE. OK-04, OK-07
PacnoJioxkeHne mpsiMbIX | YTol  MEXIy OpsMbIMH B mpocTpaHcTBe. IlepnengukynspHocTh  npsMbiX. OCHOBHBIE
U IJIOCKOCTeM. MPOCTPAHCTBEHHBIE (PUTYPHI.
IIpakTH4eckue 3aHATHS. 2
Tema 4. IlapaieabHocts | Jlekuusi:  Ilapannensueie  mnpsimas u 1woiockocts.  Omnpenenenme.  [lpmsnak.  CBoiicTsa. 2 OK-01, OK-03,
NPSAMBIX, IPAMOH 1 [Tapamnensnbpie mnockoctu. Omnpenenenue. Ilpusnak. CsolictBa. Terpa’ap M €ro 3JIEMEHTHI. OK-04, OK-07
IJIOCKOCTH, IJIOCKOCTEI. [Mapanmnenenunenq u ero osnemeHThl. CBOWCTBa MPOTHUBOMOJIOKHBIX TpaHeW © JUAaroHaJIeH
napaenenunena. [loctpoeHre OCHOBHBIX CEUEHHUI.
IIpakTHYecKne 3aHATHS. 2
Tema S. Ilepnenauxkynsp | Jlekuus: llepnenaukynsap u HakiIoHHasA. Teopema 0 TpexX NEPHEHAMUKYIApaX. YTOI MEXIY IPIMON U 2 OK-01, OK-03,
¥ HaKJIOHHas1. TeopeMa 0 | IUIOCKOCTBIO. OK-04, OK-07
TpexX nepneHaIuKyJasipax Yron Mexay miaockocTsMu. [lepnenauKynsipabie TUIOCKOCTH. PaccTosiHMSI B TPOCTPAHCTBE
IIpakTHYeCcKHe 3aHSATHS. 1
Tema 6. Jlorapugm. Jlekuusi: OcHoBHOE IorapudMUYECKOoe TOXKAECTBO. JleCATUUHBIE W HATypallbHbIE JOrapu(Mmebl. 2

Jlorapugm uncia.

[TpaBuna aeiictBuii ¢ norapudmamu. [lepexos Kk HOBOMY OCHOBaHHUIO.
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IIpakTuyeckne 3ansaTusa: HaxoxaeHue 3HaueHWH jorapudMa IO IPOU3BOIHBHOMY OCHOBAHHIO. OK-01, OK-02,
[Tepexox OT 0IHOTO OCHOBAHMA K ApyroMy. Beruncienue u cpaBHeHHE JOrapruQMOB. OKO03, OK-05,
OK-07
Tema 7. [Ipeoopa3zoBanue | Jleknusi: IlpeoOpazoBaHue palMOHAJIbHBIX, HPPALMOHAIBHBIX CTEIEHHBIX, I10Ka3aTeJIbHBIX U OK-01, OK-02,
ajiredOpanyecKux Jorapu(pMHUUECKUX BBIPAKEHUH. OKO03, OK-05,
BBIPAKEHHIA. IIpakTnueckue 3aHaTHA: JlorapudmupoBaHue M NOTEHUUpPOBaHHUE BbIpakeHHH. IlpuOimxeHHble OK-07
BBIYMCIICHHSI U PEUICHUs IPUKJIAIHBIX 3a/1a4. Pemenne gjorapumMuuecKux ypaBHEHUH.
Tema 8. OcHoBBI Jleknusi: Pannannas mepa yrna. BpamarensHoe nukeHue. CUHYC, KOCUHYC, TAHT€HC U KOTAHI'E€HC OK-01, OK -
TPUTOHOMETPHH. qucia. 2,0K-3,0K-
OcHoOBHBIE IOHATHS. 4,0K-5
IIpakTnyeckue 3aHsaATHsA: PanuaHHBI METOA M3MEpEHMs YIJIOB BPALLEHHUsS M CBS3b C I'PagyCHOM
MEpOM.
Tema 9. OcHoBHBIC Jlexnusi: @opmynsl npuseaeHus. Popmyisl cinoxeHus. opmynsl yasoeHuss PopMyIibl IOJIOBUHHOTO OK-01, OK -
TPUTOHOMETPUYeCKHue yria. 2,0K-3,0K-
TOXKIECTBA 4,0K-5
IIpakTuyeckue 3aHsATHsI: OCHOBHBIE TPUTOHOMETPUUYECKHUE TOXKAECTBA, (POPMYJIbI CIOKEHHUS,
yJIBOEHHUS, TpeoOpa30oBaHne CyMMbl TPUTOHOMETPUUECKUX (PYHKLUH B IPOU3BEACHUE, IPeoOpa3oBaHue
IIPOU3BE/ICHUS] TPUTOHOMETPUYECKUX PYHKIINUN B CYMMY.
Tema 10. Jlexknus: IIpeoGpazoBaHrie cCyMMbl TPUTOHOMETPUYECKUX (QYHKIUI B IPOU3BEAECHUE U IPOU3BEICHUS OK-01, OK -
IIpeoGpazoBanus B CyMMYy. BripakeHne TpUrOHOMETPHYECKUX (PYHKIIUH Yepe3 TAHT€HC MTOJIOBUHHOTO apTyMEHTa. 2,0K-3,0K-
NpocTeHmuxX 4,0K-5
TPUTOHOMETPUYECKUX
BBIPAREHUH IIpakTnyeckue 3ansaTus: [Ipocreiimme TPUrOHOMETPUYECKNE YPABHEHHUS M HEPABEHCTBA.
Tema 11. Jleknusi: IIpocreilmme TpUTrOHOMETpUYECKHE YypaBHEHHs. [IpocTedmime TpUTrOHOMETPUUYECKHE OK-01, OK -
Tpuronomerpuyeckue HepaBeHcTBa. OOpaTHbIe TPUTOHOMETpUYEeCKHe (QYHKIIMU. APKCHHYC, apKKOCHHYC, apKTaHT€HC. 2,0K-3,0K-
YPABHEHUS H 4,0K-5
HEPaBEHCTBA
IIpakTnuyeckue 3anHaTHA: OOpaTHbIE TPUTOHOMETPHYECKHE (DYHKIUH: ApPKCUHYC, apKKOCHHYC,
apKTaHIeHC.
Tema 12. @ynkuun. Jleknusi: OGnacTh onpeseneHust ¥ MHOXKECTBO 3HaueHH; rpaduk QyHKIMH, TOCTPOCHUE TpapHUKOB OK-01, OK -
GyHKIMH, 3alaHHBIX PA3IMYHBIMU CIIOCOOAMHU. 2,0K-3,0K-

4,0K-5
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IIpakTnyeckue 3ansiTus: [IpuMepsl 3aBUCIMOCTEH MEXITy IEPEMEHHBIMU B PEABHBIX TPOIIeccax U3
cMexXHbIX muciumuinH. Omnpenenenue (ynkuuid. [loctpoenue u dreHue TpaduKoB (GYHKITHIA.
VccnenoBanue QyHKIHH.

Tema 13. CoiicTBa Jleknusi: MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OIPAHMYEHHOCTD, NIEPUOJUYHOCTb. [IpoMexyTku OK-01, OK -
bynkumnm. BO3pacTaHus W yObIBaHUS, HaMOOJbIlIee U HAUMEHBIIIEe 3HAYCHUS, TOUKH dKcTpemyMa. ['paduueckas 2,0K-3,0K -
uHTepnpetanus. [IpuMepsl (QyHKIMOHATBHBIX 3aBUCHMOCTEH B pPEANbHBIX IMPOIECCaX U SBJICHUSAX. 4,0K-5
Apudmerndeckue omnepauuu Han (yakousmu. CrnokHas ¢GyHKnus (kommosuius). [lonstue o
HENPEPHIBHOCTH (DYHKITHH.
IIpakTnyeckne 3ausitusi: CBolicTBa JIMHEHHOW, KBaJpaTUYHOH, KYCOYHO-JIMHEHHOU U
npoOHonmuHeHoM ¢pyHkuuii. HenpepriBable 1 iepuoaunaeckue Gpynkuun. CBOHCTBA U TpauKK CHHYCA,
KOCHHYCa, TAHTEHCA U KOTaHTeHCca.
Tema 14. O0paTHbIe Jlekums: OOnacte ompeneneHus W oOjacTh 3HaueHUW oOpatHOM GyHkuu. ['padux oOpatHO OK-01, OK -
pyHkumuu. (GYHKIHH. 2,0K-3,0K-
IIpakTuyeckue 3ansaTus: OOparHbie QyHkuuu U ux rpaduxu. OOpaTHbIE TPUTOHOMETPHUYECKHE 4,0K-5
(YHKIIMH.
Tema 15. Crenennbie, Jlekums: Onmnpenenenus QyHkumii, ux cBoictBa u rpaduku. IIpeoOpazoBanus rpapuKoB. OK-01, OK -
MoKa3aTeJibHbIe, [TapannenbHbI MEPEHOC, CUMMETPUSI OTHOCUTEIBHO OCEHM KOOPJAMHAT U CHUMMETPHUS OTHOCHUTEIBHO 2,0K-3,0K-
Jorapupmuyeckne u Hayaja KOOPAMHAT, CUMMETPHUS OTHOCUTENBHO HPSIMON y = X, PACTSHKEHUE M C)KaThue BIOIb Ocel 5, 0K - 07
TPUTOHOMETPUYeCKHue KOOpJMHAT.
¢pynkoun. OdparHble
TPUTOHOMETPUYeCKHue
GyHxunn
IIpakTuuyeckue 3anusitus: [IpeoOpasoBanus rpapuka QyHkuuu. [apMoHMYecKHe KosieOaHUs.
[Tpuknanneie 3anaun. IlokasarenbHble, JorapupMUUecKue, TPUTOHOMETPUYECKUE YpaBHEHUS U
HEPABEHCTBA.
Tema 16. Hauana Jleknusi: CrocoObl 3aaHUsl M CBOMCTBA YMCIIOBBIX THocienoBarenbHocTeil. [loHsTHE O Tpexene OK-01, OK -
MaTeMaTH4YeCcKOro nocienoBareabHOCTH. CylllecTBOBaHUE Tpe/iesia MOHOTOHHOM OTPaHWYEHHOM MOCIe0BATEIIbHOCTH. 2,0K-3,0K-
a”HaJIun3a. CymmMmupoBaHue mociefoBaTenbHocTell. beckoneuHo yObIBaromias reoMmeTpudeckas Mmporpeccus u ee 5, 0K - 07
IMocaenoBaTe/IbHOCTH. cymMMa.

HpaKaneCKne 3aHaTusa: Yuciosas II0CJIEA0BATCIIBHOCTD, CIOCOOEI €€ 3aJaHus, BBIYHCIICHHUA YJICHOB
nocyenoBarensHocTH. [lpenen mocnenoBarenbHOCTH. beckoHedHO yOBIBaromas reoMeTpHyecKas
IPOTPECCHSI.
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Tema 17. IIpousBognasi. Jlekums: [lonsatue o npon3BoAHON (QYHKIIMH, €€ TEOMETPUUYECKUN U (PU3HMUECKUN CMBICI. Y paBHEHHE 2 OK-01, OK-03,
KacaTenbHOH K rpaduky QyHkuuu. [IpoM3BOAHBIE CyMMBI, pPa3HOCTH, MPOM3BEICHUS, YACTHBHIE. OK04, OK-06,
[Ipon3BOHBIE OCHOBHBIX 3JIEMEHTapHBIX (GyHKIuMi. [IpuMeHeHHME TPOM3BOAHONW K HMCCIIEIOBAHUIO OK-07
¢ynkuuii u nmoctpoeruto rpadukoB. IlponsBogHble 00paTHOW (QYHKIMM U KOMIO3HLUHU (YHKIIHU.
[TpriMepsl HCIIONIB30BAaHUS MPOU3BOJHOM IS HAXOXKIACHHUS HAWIYYIIEr0 pElIeHHs] B MPUKIATHBIX
3anavyax. Bropas nmpousBoHas, ee reoMeTprudeckuii U pusudeckuii cmbici. Haxoxnenue CKopocTy Jist
npolecca, 3a1aHHoro Gopmysoi U rpaduKoM.
IIpakTuyeckue 3aHsATHA: [[pon3BoaHAs: MEXaHMYECKUMH M I€OMETPUYECKUN CMBICI ITPOU3BOIHOM. 2
VYpaBHeHue kacarenbHOH B oOmiem Buzae. [IpaBuina u dopmynsl auddepeHnupoBanus, Tadbauia
POM3BOJIHBIX JIeMEHTapHBIX QyHKIMi. VccnenoBanne (yHKIMU C TOMOIIBIO MPOU3BOTHOM.
Tema 18. IlepBoodpa3nas | Jleknusi: Ilpumenenne onpeneneHHOro HWHTErpajga JUisl HAaXOXKJIEHUs IUIONIAJAM KPUBOJIMHEHHON 2 OK-01, OK-03,
U MHTerpaJ. tpanenun. Dopmyna Heroroma—IJleliOanma. Ilpumepsl TpuMeHEHHs WHTErpaia B (u3uke u OKO04, OK-06,
T€OMETPHUH. OK-07
IIpakTuyeckue 3ansaTusi: Haxoxnenve HanOoONbIIEro, HAUMEHBIIETO 3HAYCHUS U IKCTPEMaTbHbBIX 2
3HaueHud (ynkuuu. MHTerpan u mepBooOpazHas. Teopema Heiorona-JleiiOnuma. Ilpumenenue
MHTETpaJia K BHIYUCICHUIO (U3NYECKUX BEITUYHH U TUIONIAJICH.
Tema 19. YpaBHenus u Jlekums: PannoHnanbHble, UppalMOHANIbHBIE, TIOKA3aTEIbHBIE U TPUTOHOMETPUUYECKUE YPaBHEHUS U 2 OK-01, OK-02,
HEepPaBeHCTBA. cucTteMbl. PaBHOCWJIBHOCTh YpaBHEHUM, HEPABEHCTB, cUCTeM. OCHOBHBIE MPUEMbl UX PEIICHUS OKO03, OK-04,
YpaBHeHUs1 M CHCTEMBI (paznoxeHue Ha MHOXKMTEIH, BBE/IEHNE HOBBIX HEU3BECTHBIX, TOJICTAHOBKA, IPaQUUeCKUil METON). OK-05, OK-06
YPaBHEHHI.
IIpakTuyeckune 3ansatusi: KopHu ypaBHeHui. PaBHocunmbHOCTH ypaBHeHuil. IIpeoOpazoBanue 2
ypaBHeHHMH. OCHOBHbBIE PHUEMBI pellleH!s ypaBHEeHUI. Perienue cucteM ypaBHEHHH.
Tema 20. HepaBencrBa. Jlekums: PannonanbHble, UppalMoHaIbHbIE, MOKA3aTeNbHbIE U TPUTOHOMETPUUYECKUE 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: Meron unHTepBanoB. M300pakeHne Ha KOOPIWHATHOW TUIOCKOCTH MHOMKECTBA PEIICHUM 2 OK-01, OK-02,
CBOMCTB M Ipa()MKoB YpPaBHEHUH U HEPABEHCTB C JIByMs IEPEMEHHBIMU U UX CUCTEM. OKO03, OK-04,
(yHKIMi Npu pemeHnn OK-05, OK-06
YPaBHEeHHH U
HEPABCHCTB. IIpakTnyeckue 3aHsTusA: VIHTeprperanmuss pe3yinbTaTa, y4YeT PpEAIbHBIX  OTPaHUYEHUM. 2

Hcnonp3oBaHne cBOMCTB U rpaduKoB (PyHKUMN AJIsl pelIeHUs] ypaBHEHU U HEPaBEHCTB.
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Tema 22. Di1eMeHTBI
KOMOUHATOPHKH

Jlekuusa: OcHOBHbIE TMOHSATHS KOMOMHATOPHKH. 3aJayd Ha TMOJCYET 4YHUCJIa pa3MeIleHUH,
MepPeCcTaHOBOK, coueTaHuwil. Pemenne 3amad Ha mepebop BapuanToB. Popmyna OmHoma HeioToHa.
CgoiicTBa OMHOMHHAIBHBIX KO3 dunreHToB. Tpeyronpauk [lackais.

IIpakTnyeckue 3ansaTus: Victopus pa3BuUTus KOMOMHATOPUKHU, TEOPUU BEPOSITHOCTEH U CTATUCTUKU U
UX pOJIb B PA3IMUYHBIX Ccdepax UEIOBEUYECKOH >KHU3HEACSATeIbHOCTH. l[IpaBmia KOMOMHATOPHKH.
Pemenne xomMOMHaTOpHBIX 3amady. Pa3menieHus, codetaHus u nepecraHoBkd. bunom HproToHa n
TpeyrosbHuK [lackais.

OK-02, OK-03,
OKO05

Tema 23. Dj1eMeHThI
TEOPUH BEPOATHOCTEH

Jlekuusi: CoObiTHE, BEPOATHOCTH COOBITHS, CIOKEHHE U yMHOXXeHue BepostHocrei. [lonstue o
HE3aBUCUMOCTH cOObITHH. JlUCKpeTHas ciydaiiHas BEIMYMHA, 3aKOH ee pacrpezaeneHus. Uuciossle
XapaKTEPUCTUKH TUCKPETHOH cilydaiiHol BennuuHbl. [IoHsATHE 0 3aKOHE OOJIBIINX YHCEI.

IIpakTuyeckne 3anaTHsA: Kiaccuyeckoe omnpeneneHue BEpPOSITHOCTH, CBOWCTBA BEPOATHOCTEH,
TEOpEMA O CYMMeE BEPOSITHOCTEN. BhIunciieHne BEpOATHOCTEM

OK-02, OK-03,
OKO05

Tema 24. Dj1eMeHTbI
MATEeMATHYECKOI
CTATUCTUKH

Jlekums: IlpeacraBnenue AaHHbIX (TaOMUIBI, JUArpamMmbl, TpaduKH), TeHEpalIbHAas COBOKYITHOCTH,
BBIOOpKa, cpeanee apudmernueckoe, Meanana. [loHsATHE O 3a7adyaXx MaTeMaTHYECKOH CTATUCTHKH.
Pemenne nmpakTu4yeckux 3aa4 ¢ IPUMEHEHUEM BEPOSATHOCTHBIX METOJIOB.

IpakTuyeckue 3ausaTus: [Ipeacrapienne YMCIOBbIX NaHHbIX. [IpyuKiagHbie 3a0a4n.

OK-02, OK-03,
OKO05

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

Jleknusi: B3auMmHOE pacnonokeHue IBYX HIpsMBIX B IpocTpaHcTBe. [lapamienbHOCTh HNpsSMOM U
minockoctd.  IlapamtensHOCT  TuIOCKOCTEH.  llepneHAMKYIApPHOCTE NPSAMOM M IUIOCKOCTH.
IlepneHauKyIsip U HAaKJIOHHASA. YTOJI MEKIy IPSIMOM M IVIOCKOCTBIO. [IByrpaHHBIN yros. YTosl MexXay
wiockocTsMU.  IlepneHIuKynsIpHOCTh JABYX IUIOCKocTe. ['eomerpuueckue mpeoOpa3zoBaHUs
IIPOCTPAHCTBA: IAPAJUIENBbHBIA IEPEHOC, CHUMMETPUS OTHOCHTEIBHO ILIOCKOCTH. IlapamnenpHoe
npoekTrpoBanue. [1nomans oproronanbHol npoekuuu. M300paxeHne npocTpaHCTBEHHbBIX (QUTYp

IIpakTuyeckne 3ansaTusA: [Ipr3HaKM B3aMMHOIO PACHOJIOKEHUS NPSIMBIX. YTOI MEXIY NPSIMBIMH.
B3anmHOe pacnosioskeHue NpsMbIX U IIockocTel. [lepneaukynsap 1 HakJIOHHAs K IUIOCKOCTH. YTOJ
MEXIY NMPSMOH U IIJIOCKOCTBIO. TE€OopeMBbl 0 B3aMMHOM PAaCIIOIOKEHNHN NPSMOM U IJIIOCKOCTH. Teopema
0 Tpex nepneHaAuKyssapax. [Ipu3Haku U cBONCTBA MapajuIeNbHbIX U MEPIEHAUKYIISPHBIX MIIOCKOCTEM.
PaccrosiHre OT TOYKHM 10 MJIOCKOCTH, OT MPSIMOM 10 IIOCKOCTH, PACCTOSIHUE MEXKIY IIIOCKOCTSIMHU,
MEXIY CKPEIIMBAIOIIMMUCS NPSAMBIMU, MEXIY MpPOU3BOJIBHBIMUA (UrypaMu B MPOCTPAHCTBE.
[TapannenbHOE MPOEKTUPOBAHHE M €ro CBOMCTBA. Teopema O MIIOMAAM OPTOrOHAIBHON MPOEKIUU
MHOT0yToJIbHUKA. B3anMHOe pacioioskeHre MpOCTPaHCTBEHHBIX (uryp.

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

Tema 26.
MHoOrorpaHHUKH

Jlekums: Bepumnsl, peOpa, rpanu MHoOrorpaHHuka. PasBeprtka. MHororpanuslie yribl. Boeimykibie
MHororpanHuku. Teopema Oinepa. Ilpusma. Ilpsmas n HakiioHHas npusma. [IpaBunbHas npusma.
[Tapamnenenunen. Ky6. I[upamupa. IlpaBunphas nupamuga. YcedenHas nupamujaa. Terpasip.

OK-01, OK-03,
OK-04, OK-07
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Cummetpun B KyOe, B mapajuielienuiesie, B npu3Me u nupamuze. CedeHus Kyoa, MpU3Mbl M TUPAMUJIBL.
[IpencraBineHne O MpaBUIBHBIX MHOTOTPAaHHHKAX (TeTpadape, KyOe, OKTadape, MONeKadape H
HUKOCadIPE).

IIpakTHyeckue 3ansTHA: Pa3nuyHble BUbl MHOTOTPAaHHUKOB. VX n3o0paxenus. CeueHus, pa3BepTKU
MHOrorpaHHukoB. Iliomaap noBepxHoctu. Bujibl cuMMeTpuii B IpOCTpaHCTBE.

Tema 27. Tesna n
NMOBEPXHOCTH BpalleHust

Jlekmusi: [Hwmaap u konyc. YcedeHHBbI KoHyc. OcHOBaHWE, BBICOTa, OOKOBas IOBEPXHOCTH,
oOpasyromias, pazeprka. OceBble CEUeHHs M CEUeHUs, napaiensHbie ocHoBaHuio. [lap u cdepa, nx
ceuennst. KacarenbHast IiockocTs K cdepe.

IIpakTnyeckue 3anaTHsA: CUMMETPUS TEJ BpalllEHUsI 1 MHOIOIPAHHUKOB.

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

Tema 28. U3mepenusi B
reoMeTpuu

Jlekuusi: O6beM u ero usmepenue. MuterpanbHas ¢opmyna oobema. Dopmynsl odbema Kyoda,
MPSIMOYTOJIBHOTO TIapaJuIelieuIe1a, MpU3Mbl, TUauHApa. DopMynel o0beMa MHUPaMUILl U KOHYCA.
dopmyIibl IWIOMIAIN TOBEPXHOCTEH IMIIMHIpA U KoHyca. DopMylibl 00beMa Iapa U Moy cQepsl.
[Tomo6ue Ten. OTHOMIECHUS TUIONIAJIEH TOBEPXHOCTEH U 00BEMOB IMOAOOHBIX TEIl.

IIpakTuyeckue 3anATUsA: Boruncnenue miomanei 1 o0beMoB.

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

Tema 29. Koopaunarsl u
BEKTOPbI

Jleknus: IlpsMoyronpHas (ekapToBa) cUCTEMa KOOPJAMHAT B MpocTpaHcTBe. PopMyna pacCTOSHUS
MEXIy ABYMS TOYKaMH. YpaBHEHHs c(epbl, IIIOCKOCTH M mpsiMoi. BekTtopbl. Momyib BeKTOpa.
PaBeHcTBO BeKTOpOB. Ci10%KEHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa HA 4MCIO. Pa3inoxeHue BekTopa 1o
HallpaBJICHUsM. YTOJI MEXAy IByMs BekTopaMmu. [Ipoexkums BekTopa Ha ock. KoopanHaThl BEKTOpA.
CkaysipHOE TPOM3BENEHUE BEKTOpPOB. lMcCHoip30BaHME KOOPAMHAT M BEKTOPOB IPU PEUICHUH
MAaTEMaTUYECKNX U MPUKIAAHBIX 3a]1a4.

IIpakTuyeckune 3anaTus: Bekropsl. JleiicTBus ¢ Bekropamu. JlekapTroBa cuUCTEMa KOOpPAMHAT B
IPOCTpPaHCTBE. Y paBHEHHE OKPYKHOCTH, chepbl, MIIOCKOCTH. PaccTosHue Mexay Toukamu. [leiicTBus
C BEKTOpamH, 3aJJaHHbIMU KoopauHaTamu. CkalisipHOEe IpoU3BEAeHNE BEKTOPOB. BekTOpHOE ypaBHEHHE
IPSIMOM M INIOCKOCTU. Vcrosib30BaHMe BEKTOPOB IIPU 10KA3ATEILCTBE TEOPEM CTEPEOMETPUHU.

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

IK3aMeH

BCEI'O:

174
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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
OcHoBHas JuTepaTypa

1. Maremaruka: y4eOHuk/ bammvakor M.U.- 2-e usn., crep. - M: KHOPYC, 2021 (Cpennee
npodeccnoHanTsHOEe 00pa3oBaHNE)

2. Maremaruka: anreOpa U Hayajla MaTeMaTUYECKOTO aHalu3a, reomeTpus. Anrebpa ¥ Hayaia
MareMmarnuyeckoro ananmsa. 10-11 kmacc. Anumos L A., Konsrun FO.M., Tkauesa M.B. u npyrue. -
M: Tlpocsemienue, 2022

3. Maremaruka: anrebpa ¥ Hayajla MaTeMaTHYECKOro aHanm3a, reomerpus. [eomerpus. 10-11
kiacc. AranacsH JI.C., byry3oB B.®., Kanomues C.b. u apyrue. - M: Ilpocsemenue, 2022

4. Maremaruka: anrebpa W Hayajla MaTeMaTHMYeCKOro aHammsa, reomerpus. 10—11 xmaccel.
Anrebpa ¥ Havanma MmareMaTudeckoro aHaimsa. B 2 4. Yacte 1: Y4eOHHMK mis ydammxcs
oOpa3oBaTenbHbIX opraHuzanuii (6a3oBbiii ypoBeHb)/Mopakosuu A.I'., CemenoB II.B.; Yactp 2
3amayHuK U ydamuxcst o0pa3oBaTeNbHBIX opraHu3anuii (6a3oBblii ypoBeHb)) Mopakosud A.l'. u
apyrue; noja pegakuueit Mopakosuya A.l'. - M: Muemo3suna, 2018

5. Maremaruka: anrebpa U Hadajla MaTEeMaTHYECKOTO aHaln3a, reoMeTpus. Anredpa u Hadana
MareMarnyeckoro ananusa. 10 knacc. Hukonsckuiit C.M., [lotanos M.K., Pemiernukos H.H. u npyrue.
- M: Ipoceerenue, 2021\

6. Maremaruka: anreOpa U Hayala MaTeMaTHUYECKOTO aHalmu3a, reomeTpus. Anrebpa u Hayana
MaTemaTtuuyeckoro asanusa. 11 knacc. Hukonsckuit C.M., [lotanos M.K., Pemernukos H.H.u npyrue.
-M: Ilpocsemenue, 2021

7. Maremaruka: anreOpa M Hayaja MaTeMaTHYeCcKOro aHaiusa, reomerpus. ['eomerpus.10-11
knacc. [loropenoB A.B. MaremaTuka: anredpa M Hayana MaTeMaTHYeCKOTO aHAIW3a, T€OMETpPHSL.
I'eometpus.10-11 kmacc. [Toropenos A.B. - M: IIpocsemienue, 2019

3J'IeKTp0HHI)Ie HU3TaAHUA

1. Bcepoccuiickue unrepaer-oaumnuazbl. - URL: https://online-olympiad.ru / (mata oOpamieHus:
12.07.2022). - TekcT: 37€KTPOHHBIH.

2. Emunas  kosutekimsi  1udpoBBIX  oOpasoBarenbHBIX  pecypcoB.  -URL:  ttp://school-
collection.edu.ru / (nara obpamenus: 08.07.2022). - TeKCT: IEKTPOHHBIH.

3. Hudopmanmonnas cucreMa «EnuHOe OKHO J0CTyma K oOpa3oBaTelbHBIM pecypcam». - URL:
http://window.edu.ru / (mara o6pamenus: 02.07.2022). - TekcT: 3ME€KTPOHHBIH.

4. Hayunas snexktponHas oubnmoreka (HOB). - URL: http://www.elibrary.ru (nara oGparmenus:
12.07.2022). - TekcT: IeKTPOHHBIH.

5. OtkpeiThii  koutemk. Marematuka. - URL: https://mathematics.ru /(mara oOparmenus:
08.06.2022). - TekcT: 2NeKTPOHHBIH.

6. IToBTopum wMartematuky. - URL: http://www.mathteachers.narod.ru /(mata oOpaiieHus:
12.07.2022). - TekcT: JIeKTPOHHBIH.

7. CrnpaBOYHHK o MaTeMaTUuKe TSt IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mara oOpamenus:12.07.2022). - Tekcr:
3JIEKTPOHHBIMN.

8. Cpennss maremaTnueckas nuatepHet mkodna. - URL: http://www.bymath.net / (zata oOpamenus:
12.07.2022). - TeKCT:37eKTPOHHBIHA.
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9. ®enepanbubiii moptan «Poccuiickoe oOpazoBanme». - URL: http:/www.edu.ru / (mara

oOpatuenusi: 02.07.2022). - TekcT: 37€KTPOHHBII.

10. ®epepanbHblii HeHTp HHOPMAIIMOHHO-00pa3oBaTeabHbIX pecypcoB. - URL: http://fcior.edu.ru

/ (nata o6pamenus: 01.07.2022). - TekcT: 31eKTPOHHBIN.

4. KoHTPOJIb U OLIeHKA Pe3yJIbTATOB 0CBOEHUS N CUMIIJIMHBI

KOHTpOHB M OIICHKA PE3YJIbTaTOB OCBOCHUA AWCHHUILUIMHBI OCYIHCCTBIIACTCA MPEIIOaaBaTCIEM B
nponecce MpoBCACHUA IMPAKTUYCCKUX BaHﬁTHﬁ, TCCTUPOBAHUSA, 4 TAKIKC BBIIIOJIHCHUS O6yanOIHHMHCSI

HMHANBHUAYAJIbHBIX SaﬂaHHﬁ, ITPOCKTOB, HCCHCHOB&HHﬁ.

O011as KoMIneTeH U

@DopMbI U METOAbI
KOHTPOJISA M OLICHKH
pe3yibTaToB 00y4eHHsl

OK 01 Beibupats cmocoObl pemieHus 3agad  npodecCHOHaTbHOU
JEeSITEIbHOCTH IPUMEHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM

OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpEACTBA IIOMCKAa, AaHalIM3a W
UHTEepHpeTanuu HuHGOpMaK, W WHPOPMALMOHHBIE TEXHOJIOTHU JUIS
BBINOJIHEHUS 3a/1a4 PO ECCHOHATBHOMN 1€ATEIbHOCTH

OK 03 IlnanupoBaTh U peaan30BbIBaTh COOCTBEHHOE PO(ECCHOHATIBHOE U
JUYHOCTHOE  pa3BUTHE, NPEANPUHUMATEIBCKYIO  JEATEIbHOCTh B
npodeccuoHaibHOW  cepe, UCMONB30BATh 3HAHUS 10 (UHAHCOBOM
I'PaMOTHOCTH B Pa3JINYHbIX JKU3HEHHBIX CUTYaLUsAX

OK 04 DddextnBHO B3aUMOJEHCTBOBATH M PabOTaTh B KOJUIEKTUBE U
KOMaH/e

OK 05 OcymecTBasTh YCTHYIO M IHUCBMEHHYIO KOMMYHHKAIMIO Ha
rocyJapcTBeHHOM si3blke Poccuiickoit denepanyu ¢ yuetom ocoOeHHOCTEH
COLIMAJIbHOTO U KYJIbTYPHOT'O KOHTEKCTa

OK 06 IIposiBisATH IPaKIAHCKOIIAaTPUOTUYECKYIO MO3HULIHIO,
JIEMOHCTPUPOBATh OCO3HAHHOE TIIOBEJEHHE HAa OCHOBE TpPaJWLMOHHBIX
00I1I€YeTIOBEYECKMX IIEHHOCTEeH, B TOM YHCIE C yYETOM T'apMOHHU3AIUH
MEXHAIIMOHAIBHBIX U MEXPETUTHMO3HBIX  OTHOUIEHWH, MPUMEHSThH
CTaHJapThl aHTUKOPPYILIMOHHOI'O TIOBEICHUS

OK 07 ConeiicTBoBaTb  COXPAaHEHHIO  OKpPY)KAIOIIEH  Cpelbl,
pecypcocOepekeHn0, TPUMEHSATh 3HaHUS 00 W3MEHEHUH KJIMMara,
NPUHIUIBL  OEPEXIIMBOIO MPOU3BOACTBA, >(PPEKTHUBHO IEHWCTBOBATH B
Ype3BBIYAHBIX CUTYAIHSIX

1. YcTHBI onpoc

2. IluceMeHHbI# ompoc

3. Pemrenue 3agau

4, Ornenka
CaMOCTOSITENTLHOM pabOTHI

5. DK3aMeH.
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OCO3H3IOH.[PII>1 ce0s I'pa’)XAaHWUHOM U 3alllUTHUKOM BEJINKOM CTpaHblI

JIP 1

[IposiBasiroliniA ¥ JAEMOHCTPUPYIOIIMM yBa)XXEHUE K TPYAY 4YEJIOBEKa,
OCO3HAIOIIMK LEHHOCTh COOCTBEHHOTO Tpyla MU Tpylda APYTUX JIIOJCH.
DKOHOMHMYECKH AaKTUBHBIM, OPUEHTHPOBAHHBIH HAa OCO3HAHHBIA BBHIOOP
cdepsl nmpodeccuoHATBHON NEATEIIEHOCTH C YUYETOM JIMYHBIX JKU3HEHHBIX
IJJAaHOB, TOTPEOHOCTEH CBOGM  CEMbH, POCCHUCKOrO  OOIIECTBa.
BeIpaxaromuit OCO3HAHHYIO FOTOBHOCTb K [IOTYy4ECHUIO
npodeccnoHanbHOrO 00pa30BaHUs, K HENpepbIBHOMY O0Opa3oBaHUIO B
T€UeHUEe JKU3HU JIEMOHCTPUPYIOIUMKM IIO3UTHBHOE OTHOILIEHHE K
pEryJaupoBaHUI0  TPYAOBBIX  OTHOWIEHWH. OpHUEHTHUPOBAHHBIA  Ha
caMo00pazoBaHHe W NPOPECCHOHATBHYIO MEPENOArOTOBKY B YCIOBHX
CMEHbl TEXHOJIOTMYECKOr0 YKJIaJa U COMYTCTBYIOIIUX COLMAIBHBIX
nepemeH. CtpeMsiuiics K JOPMUPOBAHUIO B CETEBOM Cpesie JIMUYHOCTHO U
poheccoHaTbHOTO KOHCTPYKTHUBHOTO «IIU(PPOBOTO CleAar

JIP 4

OpueHTUPOBaHHBIM Ha NPO(YECCHOHATBHBIE JIOCTHXKCHHS, JCSITCIBHO
BBIPXKAIOIIMI TTO3HABATEIILHBIC HHTEPECHI C YIETOM CBOMX CIIOCOOHOCTEH,
0o0pa3oBaTebHOIO W MPO(ECCHOHAIBHOTO  MapuipyTa, BBIOpaHHOU
KBaJTH(DUKAITIH

JIP 6

[Ipu3Haroumii LEHHOCTb HENPEPHIBHOTO OOpa30BaHMUS C  Y4ETOM
NEPCHEKTUB JMYHOCTHOIO U MPO(EeCcCHOHAIBHOIO POCTa, COLUAIBHO-
SKOHOMMYECKOT0 pa3BUTUs BopoHexckoil obiactu

JIP 19

['oToBBIN K MpodeccHoHaNbHON KOHKYPEHIIMU U KOHCTPYKTUBHOM peakiuu
Ha KPUTHUKY.

JIP 21
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Pabouast mporpamma paccmoTpeHa, o0CyxaeHa U 0J00peHa I peaau3alu B yueOHOM Ipoliecce B
20 -20  yueOHOM rony Ha 3aceJaHHH y4eOHO-METOJMUECKON KOMHICCHH.
[TpoTokon Ne OT «__ » 20 r.

PaGouvas mporpamma paccMoTpeHa, o0CyXaeHa U 0Z00peHa JJisl pealn3aluy B y4eOHOM Hpolecce B
20 -20  yueOHOM rony Ha 3aceJaHHH y4eOHO-METOJMUECKON KOMHICCHU.

[IpoTokon Ne OT «__ » 20 r.
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




