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1. OBIAA XAPAKTEPI/ICTI/!KA PABOYEM [TIPOI'PAMMBbBI
OBIIEOBPA3OBATEJIbBHOU JUCIHUIIJIMHBI (ITPEJIMETA)
«MATEMATHUKA»

O6nacTh  OpPUMEHEHUS  JUCHUIUIMHBI  (TpeaMera) B CTPYKType  OCHOBHOM

npodeccnoHanbHOM 00pa30BaTEIbHON MPOTPAMMBI.

Pabouass mporpamma y4ebHOoro mpeamera «MaTemartukay paspaboTaHa Ha OCHOBaHUU
tpeboBanuit PI'OC COO jna peanmsanuu  obpaszoBarenbHOr  mporpammbr  13.02.13
«QKCIuTyaTaIus 1 00CIy)KUBAHUE IEKTPHUECKOTO M AJICKTPOMEXaHUYECKOTr0 000pyaoBanus (TIo
OTPaCIIAM ).

1.2 lean u MecTo 00111€00pa30BATEIbHOI TUCHUIJIMHBI (MPeIMeTa).

VYyebnas nucuumuinHa (mpeamer) «MartemaTukay BXOAUT B 00IIeo0pa3oBaTeIbHbIN
[IUKJI, ©3y4aeTcs Ha yriayOJIeHHOM YPOBHE U 4MTaeTcs Ha 1 Kypce 00ydeHus.

JuctuminHa — (IpeaMeT) HMMEeT  MEXKIPEIMETHbIE CBA3M C  JAUCIHHUIUIMHAMHA
0011100pa30BaTEIHHOTO u 00menpohecCuoHATLHOTO IIUKJIOB, a TaKXKe c
MEXIUCUUIUTMHAPHBIMA KypcaMH H TNPOPECCHOHATBHBIMU MOIYISMU MPO(ecCrHOHAIBHOTO
IUKJIA.

Copepxanne  mporpaMMmbl  obOmieoOpa3zoBaTenbHOro  mpeamera  «MaTemaTukay
HaIpaBJICHO Ha JOCTU)KEHUE PE3yIbTAaTOB €€ U3yUYeHUsI B COOTBETCTBUU ¢ TpeboBanusamu OI'OC
COO c¢ yuerom npodeccuonanbhoii Harpasiennoctu ®I'OC CIIO.

3agauu:

- (opmupoBaTh MPEACTABICHUS O COIMAIBHBIX, KYJIBTYPHBIX U HCTOPUYCCKUX (haKTOpax

CTaHOBJICHUSI MATECMATHKH;

- (opmmpoBaTHP OCHOBBI JIOTHYECKOTO, aJITOPUTMHYECKOTO H  MAaTEMAaTHYECKOTO

MBIIUICHHUS;

- (opmupoBaTh yMEHHE MPUMEHSTH MOTYYCHHBIE 3HAHUS MIPHU PEIICHUH Pa3IUYHbIX 3a/1a4,

B TOM 4HCJIe TPO(HECCUOHATIBHBIX;

- (opmupoBaTh TpENCTaBICHHE O MaTeMaTHKE KakK OOIIe4YeTOBeUeCKOl KYIbTYpHI,

VHHBEPCATHHOM SI3bIKE, MO3BOJISIOIIEM OIKMCHIBATH M M3ydaTh PEAIbHBIC MPOIECCHI U

SBIICHUS B TIOBCETHEBHOM JKU3HU U B IPO(HECCUOHATILHOU eI TENEHOCTH.



1.2 Ilnanupyembl pe3yJIbTAThl 0CBOEHH 0011e00pa30BaTeIbHON JUCHUIIMHBI (IpeaMeTa)

Tabmuma 1
OO6mue u Pacumgposka OK, IlnanupyeMble pe3yJibTaThl 00yYeHust
npodeccHoHaIbLHbIE
pod Ik Oo0mmue JAucnunianHapHblie
KOMIIeTeHIIHH
OK 01 BrI6Mpars ciocoObl | -rOTOBHOCTH K TPY.LY, OCO3HAHUE -BJIAJIETh METOJAMH JIOKA3aTENbCTB, AITOPUTMAMU

pelieHus 3aaau
npodeccuoHanbHOM
JESITEIbHOCTH
MPUMEHUTEIHHO K
pa3INYHbIM
KOHTEKCTaM

IIECHHOCTH MacTepCTBa, TPYAOIIO0HE;

- TOTOBHOCTb K aKTHBHOM J€ATEILHOCTH
TEXHOJOTUYECKOW ¥ COLMATILHOM
HaIpPaBJIEHHOCTH, CIOCOOHOCTb
MHHUIMAPOBATh, IUTAHUPOBATH U
CaMOCTOSATENILHO BBIIOIHATH TaKyIO
NeSITeIIbHOCTD;

- HHTEPEC K Pa3InIHBIM chepam
npodeccuoHaIbHOMN 1S TeTbHOCTH

peleHus 3aaa4; ymeHue GopMyiaupoBaTh ONpeieIeHus,
AKCHOMBI U TEOPEMBI, IPUMEHSTh X, IPOBOJIUTH
JIOKa3aTelIbHbIE PACCYKIEHUS B XO/1€ pEUICHUS 3a/1a4;

- YMETb ONIEPUPOBATH MOHATUSIMU: CTEIIEHb YHCIIA,
norapudm yuciia; yMeHHE BHIIOIHATH BEIUMCIICHHE
3HaYEHUH U MPeoOPa30BaHUS BHIPAKEHUIN CO CTEHEHIMH U
norapudmamu, mpeodpazoBaHus APOOHO-PALMOHATBEHBIX
BBIPAXKECHUM;

- YMETb ONEPUPOBATH MOHATUSIMU: PALIMOHAJIBHBIE,
MppauroOHaJIbHbIE, I0KA3aTEIbHbIC, CTEIICHHBIE,
norapupMUIecKre, TPUTOHOMETPUYECKHE YPaBHEHUS U
HEpPABEHCTBA, UX CUCTEMBI;

- YME€Tb ONEPUPOBATH MOHATUIMU: (QYHKIINSI, HETIPEPHIBHAS
GbyHKIMS, MPOU3BOAHASA, IEPBOOOpa3Hasi, ONpeaeICHHBIN
MHTETpaJl; YMETh HAXOAUTD POU3BOIHBIE DIIEMEHTAPHBIX
(yHKIMH, UCTIONB3YS CITPABOYHBIE MATEPHAIIHL;
HCCIEA0BaTh B IPOCTEUIINX CIIydasiX (PyHKITUU Ha
MOHOTOHHOCTh, HAXOJIUTh HANOObIIINE M HANMEHBIITUE
3HaueHUs QYHKIINI; CTPOUTH Tpa)Ki MHOTOUJICHOB

C UCIIOJIb30BAaHUEM alnllapaTta MaTeEMaTUYECKOTO aHAIIN3a;




OBjajicHue YHUBEPCATbHBIMU
y4eOHBIMU MTO3HABATEIILHBIMU
NEUCTBUSIMU:

a) 6a30BBIC JJIOTUUECKHUE ICUCTBUS:
-CaMOCTOSATEIBHO (DOPMYITHPOBATH H
aKTyaJIH3UpOBaTh MPoodIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
-YCTaHABJIMBAThH CYIIECTBEHHBIH
MPHU3HAK WA OCHOBAHUS IS
CpaBHEHHMSI, KIAaCCU(PUKALUN U
000011IeHH S

-OIPEIeISTh [N ICITeITHbHOCTH,
3aJ1aBaTh MapaMEeTPbl ¥ KPUTEPHH UX
JIOCTYKECHMUS;

- BBISIBJISITH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B paCCMaTPUBAEMBIX
SIBJICHUSAX

- BHOCUThH KOPPEKTHUBHI B
JIeITEIbHOCTD, OIICHUBATh
COOTBETCTBUE PE3YyIbTATOB IENSIM,
OIICHUBATH PUCKH TOCIICICTBUN
JIEITENILHOCTH;

- pa3BUBaThH KpeaTHBHOE
MBIIITIEHUE pu pelIeHnn
KU3HEHHBIX TIPOOIEM

0) 0a3oBBIE  WCCIIEIOBATEIbCKUE
JCUCTBHUS:

- BJIQJICTh HABBIKAMHU  y4eOHO-

HCCIIEIOBATEIIbCKOM W IPOEKTHOU
NeITEeILHOCTH,
paspernieHus mpooem;

HaBbIKaMH

IPUMEHSATH IPOM3BOIAHYIO ITPH PEIICHUHN 33/1a4 Ha
JIBIKEHUE; peliaTh MPaKTUKO-OPHEHTUPOBAHHbIE 3a/1a4l Ha|
HanOONbIIME U HANMEHBIINE 3HAYCHNUS, HA HaXOXKACHUE
IIyTH, CKOPOCTH M YCKOPCHHS;

- YMETh ONEPUPOBATH MOHATHIMHU: PAllMOHANbHAS (PYHKIHS,
nokaszatenbHast QyHKIHS, CTerIeHHast ()yHKIIHS,
norapupmuueckas GyHKIUS, TPUTOHOMETPUIECKUE
¢byHKunu, oOpaTHBIE PYHKINH;, YMEHUE CTPOUTH rpaduKku
U3yYEHHBIX (DYHKIIHMHA, UCIIOJIB30BaTh rpauKu pu
U3y4YCHUH MTPOLIECCOB M 3aBUCHMOCTEH, IIPH PELICHUH 3a1a4
U3 Ipyrux y4eOHbIX MPEIMETOB U 3a/1a4 U3 peaibHOM
KHU3HH; BEIpAXaTh (POPMYIIaMU 3aBUCUMOCTH MEXKIY
BEJINYMHAMU;

- YMETbh pelIaTh TEKCTOBBIC 33/1a41 Pa3HBIX THIIOB (B

TOM YHCJI€ Ha TIPOLICHTHI, IOJIM ¥ YaCTH, Ha JBUKEHUE,
paboTy, CTOUMOCTb TOBAPOB M YCIYT, HAJIOTH, 3a7a41 U3
o0JacTu yrnpaBiaeHHs TUYHBIMU U CEMEHHBIMH
(hMHaHCaMM); COCTABIIATH BBIPAKEHUS, YPABHEHHUSI,
HEPaBEHCTBA U UX CUCTEMBI 10 YCJIIOBHIO 3a]1a4H,
HCCTIE0BATh MOJYYEHHOE PEIICHUE U OIIEHUBATh
MPaBIOTOI00HOCTh PE3YIbTaTOB;

- YMETh ONEPUPOBATH MOHATUSIMU: CPEIHEE
apudMeTHIecKoe, MeIrnaHa, HanboIbIlee U HANMEHbBIIIEE
3HAYEHMS, pa3Max, TUCTIEPCHs], CTAHIApPTHOE OTKJIIOHEHHE
YHCIIOBOTO Ha0Opa; yMETh U3BJIEKATh, UHTEPIIPETUPOBATH
nH(MOpMaIIHIO, IPEICTABICHHYIO B TaOIUIaX, HA
nuarpammax, rpadukax, OTpakKarollyro CBOWCTBa
peanbHBIX MPOIECCOB U SIBICHUI; TIPEICTABIATH
WH(POPMAIIHIO C TTOMOIIBIO TAOJHI] U TarPaMM;
HCcCIeA0BaTh CTATUCTUYECKUE JaHHBIE, B TOM YHCIIE C




- YMETb BBIYMCIIATH TEOMETPUYECKUE BEIIMUUHBI
(unHa, yrou, miIomaab, 00beM, IUIONalb IOBEPXHOCTH),
UCIIOJNIb3YS U3yYeHHbIE (DOPMYJIbI U METO/IBI;

- YMETb OIIEPUPOBATH NNOHATUAMU: MPIMOYTOJIbHAS
CUCTEMA KOOPJUHAT, KOOPJAUHATBI TOUKU, BEKTOD,
KOOpAMHATHI BEKTOPA, CKAIIPHOE IIPOU3BEACHHE, YOIl
MEXly BEKTOpaMH, CyMMa BEKTOPOB, IIPOM3BEICHHUE
BEKTOPA HA YHCJI0; HAXOJUTH C IIOMOILBIO N3YYEHHBIX
(hopMyIT KOOPAMHATHI CEPEANHBI OTPE3Ka, PACCTOSTHHUE
MEXy IBYMSI TOUKaMU;

- YMEThb BBIOMpATh MOAXOJAIIUN U3yYEHHBIH METOA
JUISl peIIeHUs 3a/1a4, PACIIO3HABAaTh MAaTEMATHUECKUE
(haKThl 1 MaTEeMaTHUYECKHE MOJIENIN B TIPUPOJHBIX
OOLIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE; YMEHUE
IPUBOJUTH IPUMEPHI MATEMATUYECKUX OTKPBITUI
POCCHUICKON U MUPOBOM MaTEMaTUYECKON HAYKHU.

- YMETbh OIIEPUPOBATH MOHATHUIMU: ONPEIEICHUE, AKCUOMA,
TeOopeMa, CIEACTBHE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO,
paBHOCUJIbHBIE (DOPMYITHPOBKU; YMEHHE (POPMYITHPOBATH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKACHUE, TPUBOJIUTH
MIPUMEPBI U KOHTPIIPUMEPBI, HUCII0JIB30BATH METO
MaTeMaTHYeCKON MHAYKLNU; TPOBOAUTH JJOKa3aTelbHbIE
paccyXJIeHHs IPHU PEUICHUH 3a7a4, OLIEHUBATH JIOTHYECKYIO
MIPAaBUIIBHOCTB PACCYKIECHUM;

- YMETh ONIEPUPOBATH MOHATUSAMHU: MHOXKECTBO,
ITOJAMHOKECTBO, ONIEPALMH HAJI MHOKECTBAMHU; YMEHHUE
HCIIOJIb30BATh TEOPETHUKO- MHOKECTBEHHBIN aIlrapar JJis
ONMCAaHUS PEAJIbHBIX IIPOLIECCOB U SIBJICHUM NTPU




pELICHUH 3a1a4, B TOM YHCJIE U3 IPYTUX y4EOHBIX
MPEIMETOB;

YMETb ONEPUPOBATh NOHATHUAMHU: Ipad, CBA3HBII rpad,
JepeBo,

IIUKJI, rpad Ha MIIOCKOCTH; YMEHHE 33/1aBaTh U ONHUCHIBAThH
rpagsl

Pa3IMYHbIMU CIIOCO0AaMU; UCIIOIB30BaTh Tpadbl IIpU
pelIeHuu 3a/1ay;

- YMETh CBOOOTHO ONEPUPOBATH MOHATHIMHU:
coueTaHue, MePeCTaHOBKA, YUCIIO COUETAHUM, YUCIIO
nepecTaHoBok; OMHOM HbloTOHA; yMEHHE PUMEHSITh
KOMOHMHATOpPHBIE (PAKThI U PACCYKICHUS AJISl PeLICHUS
3a1ad4;

-YMETh ONEPUPOBATH MOHATUIMU: HATypaJIbHOE YUCIIO,
1I€TI0€ YMCII0, OCTATOK M0 MOJYJI0, PAllMOHAIIBHOE YUCIIO,
HppaIMOHAIEHOE YK CIIO, MHOYKECTBA HATYPAJIbHBIX,
LENbIX, PALIMOHATIbHBIX, JEHCTBUTEIBHBIX YNCE; YMEHHE
MCIIOJIB30BaTh MIPU3HAKH IETMMOCTH, HAUMEHbIINI
oOmIMii TenuTenh U HauMeHbIIee 001ee KpaTHoe,
anropuT™ EBKIMIA Ipu pelIeHUH 3a71a4; 3HaKOMCTBO C
Pa3IUYHBIMU TTO3UITMOHHBIMH CUCTEMaMH CUUCIICHHUS;

- YMETh CBOOOTHO ONIEPUPOBATH MOHITHIIMH: CTETICHB C
[IETTBIM TTOKa3aTesIeM, KOPEHb HAaTYpaJIbHOU CTETICHH,
CTENEHb C PAIlMOHAILHBIM TTOKa3aTeJIeM, CTEMEHb C
JIEHCTBUTEILHBIM (BEIIECTBEHHBIM) IMTOKAa3aTeJIEM,
norapudm ymucna, CHHYC, KOCHHYC U TAaHTE€HC
MPOU3BOJBHOTO YHCIIA;

- YMETH OTIEPUPOBATH MOHATUSIMHU: TOKIECTBO,




TOKECTBEHHOE NpeoOpazoBaHKe, ypaBHEHUE,
HEpaBEHCTBO, CUCTEMA YPAaBHEHUI U HEPABEHCTB,
PaBHOCUJILHOCTb YPaBHEHUM, HEPABEHCTB U CUCTEM,
panMoHalbHble, HPPAL[IOHAJIbHBIE, [I0KA3aTE/IbHBIE,
CTEIIEHHbIE, JJorapu(pMUUECKUe, TPUTOHOMETPUUECKHUE
YpaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHUE PELaTh
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IOMOIIBIO
pa3IMYHbIX IPUEMOB; PellIaTh YpaBHEHUS, HEPAaBEHCTBA U
CHCTEMBI C TapaMeTpOM; IPUMEHATh YpaBHEHUS,
HEpaBEHCTBA, MX CHUCTEMBI JJIs pEIIEHUs] MaTeMaTHYECKUX
3ajad ¥ 3a/1a4 u3

pas3JIMYHbIX 00JIaCTe HAYKU U pealbHOU KU3HH;

-yMeTb CBOOOJIHO ONEpUPOBATh MOHATUSAMU: rpaduK
¢byHKIMYM, 0OpaTHas QYHKIUS, KOMIIO3ULUS (QYHKIUH,
nuHeWHas QyHKIMS, KBaApaTU4Hash GyHKIUS, CTEIICHHAS
(yHKIUS C LIETBIM [TOKa3aTeIeM, TPUrOHOMETPUUECKHE
¢yHKIMH, 0OpaTHBIE TPUTOHOMETPUUYECKHE (DYHKIIUH,
nokasaresbHas U Jorapupmuueckas yHKIUU; YMEHHUE
CTpOUTH rpapuKu QYHKIHHI, BHIIOTHATH MpeoOpa3oBaHUs
rpadukoB QpyHKUINH;

YMEHHE HCIO0JIb30BaTh rpaduku PYHKIUN 11 U3YUESHUS
MIPOIIECCOB M 3aBUCUMOCTEH MPH PEeIICHUH 3a1a4 U3 IPYTUX
y4eOHBIX IPEAMETOB U U3 PEATbHOM KU3HH; BBIPAXKATh
(hopMyliaMy 3aBUCUMOCTH MEXIy BETMUYUHAMU;

yYMEHHE CBOOOHO ONEpUPOBATH MOHITUSIMU: YETHOCTh
(GyHKINHU, TIEPUOAMIHOCTH (PYHKITUH, OTPAHUICHHOCTh
(yHKIIMH, MOHOTOHHOCTh (DYHKIIUH, SKCTPEMYM
¢byHKIMH, HaUOOJIbIIIEe U HAMMEHbBIIIee 3HAUeHUS




(GyHKIIMU Ha IPOMEXKYTKE; YMEHHUE MPOBOIUTH
uccienoBanue GpyHKINH;

YMEHHE MCIOJIb30BaTh CBOMCTBA U IpadUKu PYHKIIHIA JUIs
pelleHrs ypaBHEHU, HEPAaBEHCTB U 33/1a4 C MapaMeTpaMu;
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOKECTBA
pELIECHNI ypaBHEHUI, HEPABEHCTB U UX CUCTEM;

- yMETh CBOOOTHO OTIEPUPOBATH MOHATHIMU:
MOCIIEI0BATENBHOCTh, apuMeTHIecKasi mporpeccus,
reoMeTpuuecKas mporpeccusi, 0eCKOHEYHO yObIBArOIIas
reoMeTpHUUecKas Iporpeccus; yMeHHUE 3a/1aBaTh
II0CJIEI0BATENbHOCTH, B TOM YHCJIE C TIOMOLIBIO
PEKYpPEHTHBIX (popMyIT;

- YMETb ONEPUPOBATH MOHATHSIMH: HETIPEPHIBHOCTD
(GyHKIIMH, aCHMIITOTHI Tpaduka (yHKIUY, IepBasi U
BTOpasi MPOU3BOAHAS (HYHKIIMH, TEOMETPUUYECKUHA U
(bu3MUecKnui CMBICT MPOU3BOIHOM,

nepBooOpa3Has, ONpeAeIeHHbIN HHTErpal; yMEHNe
HaXOJUTh ACUMNTOTHI rpadka QyHKIUU; yMEHHUE
BBIUUCIISATH TIPOU3BOTHBIE CYMMBI, TIPOU3BEICHHUS,
9aCTHOTO ¥ KOMITO3UIIMH (DYHKIIUH, HAXOIUTh ypaBHEHHE
KacaTeNnbHOU K TpaguKy GyHKINH;

YMEHHUE UCIIOIb30BaTh IPOU3BOIHYIO /ISl UCCIIEIOBAHUS
GyHKIWH, UTsT HAXO0XKISHHS HAWTYUIIETO PEIICHUS B
MPUKIIAIHBIX, B TOM YHCIIE COIMAThHO-DKOHOMUYECKHUX H
(bu3nuecKrx 3aaavax, Ui ONpeesieHNs CKOPOCTH U
YCKOPEHUs1; HaXOIUTh IJIOIMIAIN U 00beMbI (pUryp ¢
MIOMOIIIBIO UHTETPaa; MPUBOAUTH PUMEPHI
MaTEeMaTHYeCKOr0 MOJIETUPOBAHUS C IIOMOIIBIO
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nudepeHIATbHBIX YPaBHECHHUI;

- YMETb ONIEPUPOBATH MOHATUAMH: KOMIUIEKCHOE
YHCJIO, CONPSYKEHHBIE KOMIUIEKCHBIE YHCIIA, MOAYJIb U
apryMeHT KOMIUIEKCHOTO YHcia, hopMma 3arnucu
KOMIUIEKCHBIX 4ncel (reoMeTpuyecKas,
TPUTOHOMETpUYECKast U alredpandeckas); yMeTh
POM3BOIUTH apu(PMETHIECKUE IEHCTBHUS C KOMILJICKCHBIMH
YHCJIAMU; IPUBOJUTH IIPUMEPBI UCIIOIb30BAHUSA
KOMIUIEKCHBIX YHUCEIL;

- YMETb CBOOOJIHO OIIEPUPOBATH MOHATUSIMU: CPEAHEE
apupmMeTHyecKoe, MeJuaHa, Haubobllee U HauMEHbIIee
3HAYEHUs, pa3Max, IUCIEPCUs, CTAHIaPTHOE OTKJIIOHEHHE
JUIsL OIIMCAHMSI YUCIIOBBIX JAHHBIX; YMEHHUE UCCIIEI0BATh
CTaTHCTUYECKHUE JIaHHbIE, B TOM YHCJIE€ C IPUMEHEHUEM
rpaduyecKux METOAOB U AJIEKTPOHHBIX CPEJICTB;
rpaduuecKu ucciae10BaTh COBMECTHBIC HAOIIOICHUS C
IIOMOIUIBIO IUArPAMM PACCEUBAHMS U TMHEWHOHN pErpeccuy;
- YMETh HAXOJUTh BEPOSATHOCTH COOBITUI C
HCI0JIb30BaHNEM TpauYeCKUX METO/I0B; IPUMEHSATh AJIs
peleHus 3aa4d GOpMYIIbl CIOKEHUS U YMHOXKEHHUS
BEPOSATHOCTEH, (hOpMyITy OTHOM

BEpOSTHOCTH, (popmyny bepHymiu, komOuHaTOpHBIE (HaKTHI
1 (OPMYJIbI; OLIEHUBATh BEPOSTHOCTU PEAIbHBIX COOBITUI;
YMEHHE ONepUPOBATh MOHATHAMU: clyyaiiHas BEJINYUHA,
pacnpeneleHne BEpOsTHOCTEW, MaTEMaTHUECKOE
OKUJaHUE, JUCTIEPCUs U CTaHAAPTHOE OTKIOHEHUE
CIIy4aiiHOM BeMYUHBI, (PYHKIUU pacIpeesieHus U
IJIOTHOCTH PaBHOMEPHOT0, TOKA3aTENbHOIO U
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HOPMAaJIbHOT'O PACIIPEAEIECHUH; YMEHUE UCII0Ib30BaTh
CBOMCTBA M3YUYEHHBIX PACIPENCICHUN Ul pEeIeHUs 3a1a4;
3HAKOMCTBO C MOHITUSMU: 3aKOH OOJBIIUX YHCEN, METO/IbI
BbIOOPOYHBIX UCCIIEAOBAHUM; YMEHUE IPUBOIUTH IPUMEPHI
IPOSIBJIEHUS 3aKOHA OOJIBLIMX YUCENl B IPUPOIHBIX U
0OI1IECTBEHHBIX SBJICHUSX;

- YMETb CBOOOJIHO ONIEPUPOBATh MOHATUSAMU: TOUKA,
npsiMasi, II0CKOCTb, IPOCTPAHCTBO, OTPE30K, JIy4, IIJIOCKUI
yroJl, ABYTPaHHBIN YIroJl, TPEXIPaHHbIA yroJl,
IIEPECEKAIOIINECS, TapaJIEIbHBIE U CKPEIUBAIOIUECS
IPsIMBIE, NTAPAJUIEIBHOCTD U NEPIEHIUKYIAPHOCTD IPSIMBIX
Y IUIOCKOCTEH, YrOJI MEKY IPSIMBIMH, YTOJ MEXIY
IIPSIMOM U INIOCKOCTBIO, YTOJI MEXKY IUIOCKOCTSMM; YMEHHE
UCIIOJIb30BaTh MPH PEIICHUH 3a/]au U3y4eHHbIe (DaKThl U
TEOPEMBI IIJITAHUMETPUH; YMEHHUE OLIEHUBATh PA3MEPBI
00BEKTOB B OKPY’KaIOIIEM MUPE; YMEHHE OIIEpUPOBATH
MOHSATHUSAMM: MHOTOI'PaHHUK, CEYEHNE MHOTOTPAHHUKA,
MpaBWJIbHBII MHOTOIPaHHUK, IpU3Ma, upamMmuaa, Gpurypa u
HOBEPXHOCTH BpAIleHUs, IUIMHIP, KOHYC, 11ap, cdepa,
pa3BepTKa [OBEPXHOCTH, CEYEHUs KOHYCa U NUINHAPA,
MapajuieJIbHbIE OCH WY OCHOBAHMIO, CEYEHHE 11apa,
IJIOCKOCTh, Kacaromasicst chepspl, UINHIpA, KOHYCA;
YMEHHE CTPOUThH CEUEHNE MHOTOTPAaHHUKA, N300paxarh
MHOTOT'PaHHHUKH, (PUTYPHI U TOBEPXHOCTHU BPAIICHUS, UX
CEYEHHMs, B TOM YUCJIE C IIOMOLIBIO DJIEKTPOHHBIX CPEJICTB;
YMEHHE MPUMEHSTh CBOWCTBA T€OMETpUYECKUX (puryp,
CaMOCTOSTEIIBHO

(hopMyIMpOBATH OIpEIEIEHUs] H3y4aeMbIX QUryp,
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BBIABUT'AaTh
TUIIOTE3bI O CBOMCTBAX U IMPpU3HAKaX rcOMCTPUICCKUX

¢buryp, 060CHOBBIBaTh WM ONPOBEPraTh UX; YMEHUE
IPOBOJUTH KJIaCCU(UKALUIO GUTYp 110 pa3IuuHbIM
MpU3HAKAM, BBIOJHATH HEOOXOAMMBIE JOTIOTHUTEIbHbIC
IIOCTPOCHHS;

YMETb CBOOOTHO ONIEPUPOBAThH MOHATHIMU: TUIOIIA/b
¢burypsl, 00beM GUTyphl, BEIUYHHA yIJIa, PACCTOSIHUE OT
TOYKH /10 IJIOCKOCTH, PACCTOSTHUE MEXY IPSIMBIMH,
paccTosiHuEe MEXAY IIOCKOCTSIMH, TUTOIAAb CHEPHI,
IUIOIIAb MOBEPXHOCTH MHUPAMU/IBI, TPU3MBI, KOHYCA,
LWIMHAPA, 00BeM Ky0a, IPSIMOYTOJIBHOTO
napajJiesienune1a, MupaMuabl, IPU3Mbl, LIHIMHIPA,
KOHYCa, [I1apa; yMEHHEe HaXOUTh OTHOIIEHHE 0ObEMOB
o100HBIX (pUryp;

- YMETb CBOOOJIHO ONIEPUPOBATH MOHATHIMMU:
JIBIDKEHUE, apajlyiesIbHbIA IepeHoC, CHMMETPUS Ha
IJIOCKOCTH M B IPOCTPAHCTBE, TOBOPOT,
npeoOpaszoBanue mo00us, MoJ00HbIe GUTYPHI; YMEHHE
pacrno3HaBaTh paBHbIE U M10I00HbBIE PUTYPBI, B TOM
4HClIe B IPUPOJIE, HCKYCCTBE, apXUTEKTYPE; YMEHNE
UCIOJIb30BATh T€OMETPUUYECKHE OTHOILIEHUS, HAXOIUTh
reoMeTpUyYecKre BeIMUUHBI (IUJIMHA, YToJl, MII0aIb,
00BEM) MPU pELIeHUH 3a/1a4 U3 IPYTrUX yueOHBIX
MPEeIMETOB U U3 pealbHOM JKU3HH;

- YMETb CBOOOTHO ONEPUPOBATH MOHATHIMMU:
MPSIMOYTOJIbHAS CUCTEMa KOOPAMHAT, BEKTOD,
KOOPAMHATHI TOUYKH, KOOPAWHATHI BEKTOPa, CyMMa
BEKTOPOB, IPOU3BEICHNE BEKTOPA Ha YUCIIO,
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pas3iiokeHue BEKTOpa 1o 0a3ucy, CKaIsipHOe
MPOU3BE/ICHUE, BEKTOPHOE MPOU3BEACHUE, YTOI MEKIY
BEKTOPaMH; YMEHHE UCIIOIb30BATh BEKTOPHBIN U
KOOPJAMHATHBIA METO/ JIJISl PELICHUS T€OMETPUUECKUX
3a/1a4 ¥ 3a/1a4 IPYTuX y4eOHBIX MPEAMETOB;

OTIEpUPOBATH OHATUSIMH: MaTpuIa 2X2 u 3X3,
OTIpEeACTUTENb MaTPUIIbl, TEOMETPUUECKHI CMBICIT
OTIpeeUTENs;

- YMETh MOJICJIMPOBAThH PEAJIbHBIC CUTYAIIH Ha SI3bIKE

MaTEMAaTHUKH; COCTaBIISITh BBIPDAKEHUS, ypaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3aa4H,
UCCIIE0BATh ITIOCTPOCHHBIE MOJCIIN C UCIIOIb30BaHUEM
anmnapara ajreOppl, UHTEPIPETUPOBATH MOTYUEHHbIN
pe3yJIbTaT; CTPOUTh MaTEMaTHUYECKHE MOJIEIH C ITIOMOLIBIO
T€OMETPUYECKUX MTOHATUN U BEJIMYUH, PELIATh CBA3AaHHBIC C
HHUMH NIPAKTUYECKUE 33]]a4M; COCTABIIATH BEPOSATHOCTHYIO
MOJIEJIb U HHTEPIIPETUPOBATH ITOJYYEHHBIN PE3yJIbTaT;
pemaTh NpUKJIaaHbIC 3a/1a4U CPEICTBAMHU
MaTEMaTUYECKOr0 aHaIn3a, B TOM YHCIIE COLUAIbHO-
9KOHOMHYECKOT0 U (PU3UUECKOT0 XapaKTepa;

- YMEHHE BBIOMPATh NOIXOASAIMINNA METO AJIsl PELICHUS
3a/1a4y; IOHUMAaHHUE 3HAYMMOCTA MaTEMATUKU B U3yYEHUU
MPUPOHBIX U OOIECTBEHHBIX MPOLIECCOB U SIBICHUI;
YMEHUE PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB MATEMATUKHU B
HCKYCCTBE, YMEHHE ITPUBOAUTH IPUMEPHI MAaTEMAaTHYECKHUX
OTKPBITHHA POCCUICKON U MUPOBOM

MaTE€MAaTHYECKOU HAYKH.
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B obGnactu OCHHOCTHU HAYYHOI'O
IIO3HAaHUA:

-c(hopMHPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKHU U
0OLIECTBEHHON IPAKTUKU, OCHOBAHHOI'O
Ha IUAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MUPE;

- COBEPILICHCTBOBAHHE SI3IKOBON U
YUTATEIbCKOM KYJIbTYphl KaK CpeICTBa
B3aMMOJICHCTBUS MEXKIY JTHOAbMU U
MO3HAHUS MHPA;

- OCO3HAHME LIEHHOCTU HAayYHOU
JeSITeJIbHOCTH, TOTOBHOCTh
OCYIIECTBIISATh IPOEKTHYIO U

- YMETh ONEPUPOBATH MOHATHSIMU: PAIIMOHATBHAS
(byHKIMSA, TOKa3aTenbHast GYHKIUS, CTENIeHHas: (GyHKIN,
norapupmuyueckas GyHKIUS, TPUTOHOMETPUIECKUE
(dbyHKIIMM, 00paTHBIC (QYHKIIMH, YMEHHUE CTPOUTH rpaduKu
M3YYEHHBIX (DYHKIIHMIA, UCTIOIB30BaTh rpaduku npu
W3YYEHHUH MPOIECCOB M 3aBUCUMOCTEH, IPU PELICHUH 3314
U3 IPYruX y4eOHBIX MPEIMETOB U 3a/1a4 U3 PeaTbHON
’KM3HU; BBIp@XKaTh (POpMyIIaMu 3aBUCUMOCTH MEXKITY
BEJIMYMHAMU;

- YMETh ONEPUPOBATH MOHATHIMHU: TOKAECTBO,
TOXJIECTBEHHOE ITpeo0pa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMa YPaBHEHUH U HEPABEHCTB,
PaBHOCWIIBHOCTD YPaBHEHHI, HEPABEHCTB M CUCTEM,
panroHalbHbIe, HppPAIlOHANIbHBIC, TOKA3aTENIbHBIE,
CTETIEHHBIE, JIoTapu(PMUIECKUE, TPUTOHOMETPHUECKHUE
ypaBHEHHUs, HEpaBEeHCTBA

HCCJIEI0BATEIBCKYIO AESITEIEHOCTD
WH/IMBUYAJIbHO U B TPYIIIIE.
OBnazneHne yHUBEpPCAIbHBIMU
y4eOHBIMH [T03HABATEIbHBIMU
JIEHCTBUSMU:

B) paboTa ¢ uHpopmauei:

-BJIaJICTh HAaBBIKAMU TOJTYYECHUS
WHPOPMAIINN 13 HCTOYHIUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEILHO OCYILIECTBISATh
MOMCK, aHaJIN3, CHCTEMAaTU3aLUIO U
MHTEpIpeTalnio HHPOPMALUU
pa3IMYHBIX BUAOB U GpopM

U CHUCTEMBI; YMEThb pEIIAaTh YpaBHEHWs, HEPABEHCTBA U
C IIOMOIIBK pPa3JIMYHBIX IIPUEMOB; pEILIATH
ypaBHEHUS, C IapaMeTpoM;)
IIPUMEHATH YPaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI [UId]
pelieHuss MaTeMaTUYeCKUX 3aJad M 3a1ad U3 Pa3IM4YHBIX
o0acTeil HayKH U peaNbHOM KU3HH;

- yMeTb CBOOOJHO OIEpPUpPOBaTh MOHITHUSIMH: JBH)KEHUE,

CHUCTCMBI
HCPaBCHCTBA W CHCTCMbI

napajuleNIbHbI MEpPeHOoC, CUMMETpUs Ha IJIOCKOCTH U B
MPOCTPAHCTBE, IOBOPOT, IpeoOpa3oBaHHE  MOAOOMs,
mofoOHbIE  (PUTYpPBHI; YMETh pacro3HaBaTh paBHBIE U
no/Io0HbIe (PUTYPBI, B TOM YHCIE B MPHPOJIE, UCKYCCTBE,
apXUTEKType; YMETb

HCIIOJIB30BaTh TCOMETPHUICCKUC
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Hpe/ICTaBICHNUS;
- CO371aBaTh TEKCTHI B Pa3IMYHBIX
dbopMaTax ¢ y4eTOM Ha3HAYCHHUS
uHpOpPMAaLIUU U LEJIEeBOI ayIuTOPHH,
BBIOMpAst ONITUMAIIBHYIO (hopMy
IPE/ICTaBICHUS M BU3YaIH3aLlUY;

- OLICHUBATh JOCTOBEPHOCTH,
JIETUTUMHOCTH HHPOPMALIUH, €€
COOTBETCTBHUE MTPABOBBIM U MOPAIBHO-
TUYECKUM HOpMaM;

- MCHOJB30BaTh CPEICTBA
MH(OPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
pEUIeHUN KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX U OpPTraHU3aIMOHHBIX
3aja4 ¢ coOnroAeHreM TpeOoBaHUI
DPrOHOMHUKH, TEXHUKH O€301TacHOCTH,
TMTHEHBI, pecypcocOepexeHus,
MPaBOBBIX U ITUYECKHX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MacCHOCTH;

- BIIAJICTh HABBIKAMHU PACIIO3HABAHUS U
3aIIUTHl HH(OPMALUH,
nH(pOpPMalMOHHON 6€30MacHOCTH
JMYHOCTH.

OTHOILECHMSI, HAXOUTh T'€OMETPUUYECKHE BEJINYMHBI (JJIMHA,
yroj, IUIOMaab, 00BEM) HpPU pEHICHUH 3a1ad U3 JAPYIHX|
y4eOHBIX TPEAMETOB U U3 PEATbHOM KU3HH
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B obGnactu AYXOBHO-HPAaBCTBCHHOI'O
BOCIIMTAaHUA:

-- ¢OPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, STUIECKOTO MMOBE/ICHHUS,

- CIOCOOHOCTH OLICHUBATh
CUTYallMIO U TPUHUMATh OCO3HAHHBIE
pellieHus, OpUEHTUPYSICh Ha MOPATbHO-
HPABCTBCHHBIE HOPMBI U [ICHHOCTH;

- OCO3HAHUE JIMYHOTO BKJIAJA B
MOCTPOCHUE YCTOMYHUBOTO OYyIIETO;
- OTBETCTBEHHOE OTHOILIEHUE K
CBOHMM POJIUTENSM U (W) APYTUM
YJIeHaM CEMbH, CO3JJaHUIO CEMbH Ha
OCHOBE OCO3HAHHOTO TPUHSATHS
LIEHHOCTEN CEMEWHOM KU3HU B
COOTBETCTBUU C TPAJAULIUSIMU HAPOJIOB
Poccuu;

OBnazneHne yHUBEpPCAIbHBIMU
PETYJIATUBHBIMU JICHCTBUSMU:

a) caMOOpTaHHU3aIlUs:

- CAMOCTOSTEIHHO OCYIICCTBIIATh
MO3HABATENBHYIO JACSITEEHOCTD,
BBISBJISITH MPOOIEMBI, CTABUTH U
(dbopMyIMpoBaTh COOCTBEHHBIC 3a/1a4H B
00pa3zoBaTenbHON AEATEIPHOCTH U
KU3HECHHBIX CHTYAIIHSIX;

- CaMOCTOSITEIBHO COCTaBJIATh TUIaH
pelIeHus MpoOJIeMbI C YUETOM

- yMeTb ONEpUpOBaTh MOHATHUAMU: pPalMOHANIbHBIE,
HppaloHaJIbHEIE, MOKa3aTeIbHBIE, CTEIICHHBIE,
jgorapuMuyueckre, TPUTOHOMETPUUYECKHE YpaBHEHHS U
HEPaBEHCTBA, X CUCTEMBI;

- YMETb ONEPUPOBAThH MOHATUSIMU: MHOTOTPAHHUK, CEUCHUE
MHOTOTpaHHUKa, KyO, napasuieJienume], pHU3Ma,
nupaMuaa, Gurypa U MOBEPXHOCTh BpPAILEHUS, LUIUHJD,
KOHyc, 1map, cdepa, ceueHuss GuUrypsl BpalleHus,
IUIOCKOCTh, Kacaromiasicsi chepsl, OHIUHApPA, KOHYCA,
IJIOMIA b TIOBEPXHOCTH MHUPAMHUABI, TPHU3MBI, KOHYCA,|
WIMHIPA, Tomaab chepbl, 00beM Kyda, MPSIMOYTOJIbHOTO
napasuieNienuneia, TUpaMubl, TPU3MbL, IUIHHPA, KOHYCA,
1rapa; yMeHue u300paxarb MHOTOIPaHHUKU U TTIOBEPXHOCTH
BpaIlleHUs, UX CEYEHUSI OT PYKH, C TTOMOIIBIO0 YEPTEKHBIX
WHCTPYMEHTOB W DJJIEKTPOHHBIX  CPEIICTB,  YMETH
pacno3HaBaTb CHMMETPUIO B  MPOCTPAHCTBE, YMETH
pacno3HaBaTh MPAaBUIbHBIE MHOTOIPAHHUKY;

- YMETh ONEPUPOBATH MOHATUAMHU: IPSIMOYTOJIbHASL CUCTEMA
KOOpJAMHAT, KOOPJAMHATHI TOYKH, BEKTOpP, KOOPJMHATH]
BEKTOpa, CKaJsIpHOE  MPOU3BEACHHUE, YIrOJd  MEXIY|
BEKTOpaMH, CyMMa BEKTOPOB, MPOU3BEACHHE BEKTOpa HA
YUCJIO; HAXOIUTh C TIOMOIIBI H3yYEHHBIX (HOpMYT]
KOOPJAMHATHI CEPEUHBI OTPE3Ka, PACCTOSTHUE MEXKITY JABYMS]
TOYKaAMU
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UMEIOIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHUI;
JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;
CHOCOOCTBOBATH (POPMHUPOBAHUIO U
IPOSIBJIIEHUIO IIUPOKOH SpyIUIIUH B
pa3HbIX 001aCTIX 3HAHUH, ITOCTOSTHHO
HOBBIIIATH CBOI 00pa3oBaTeIbHbIN U

KYJIBTYPHBIH YPOBCHb;
0) CaMOKOHTPOJIb:

MCII0JIb30BaTh IIPUEMbI peICKCUU JIJIs
OILICHKH CHTYaIlUU, BLIOOPA BEPHOTO
peIeHus;

- YMCTb OLICHUBATL PUCKU U
CBOEBPEMEHHO MPUHUMATh PEIICHUS 110
HUX CHUIKCHUIO,

B) DMOIIMOHAJILHBIN UHTEJUIEKT,
MIPEITOJIar Ao C(HOPMUPOBAHHOCTE:
BHYTPCHHEH MOTHBAIIMH, BKITFOUAIOIICH
CTpeMJICHHE K IOCTHXKEHUIO LEH U
yCexy, OITUMU3M, MTHUIITUATUBHOCTD,
YMCHUE HeﬁCTBOBaTB, UCXO0OdA N3 CBOUX
BO3MOKHOCTEIA;

- YMITATUH, BKJIFOYAIOIIEH CIIOCOOHOCTh
MMOHUMATh SYMOI[MOHAIEHOE COCTOSIHHE
JPYTUX, YYUTHIBATh €ro MPU
OCYIIECTBIIEHUU KOMMYHUKAIIUH,
CHOCOOHOCTh K COUYBCTBHIO U
COIIePSKUBAHHIO;
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COIMANTLHBIX HABBIKOB, BKIIFOUAIOIIUX
CIIOCOOHOCTH BBICTPANBATh OTHOIICHUS G
JIPYTUMH JIFOBMH, 3200 THThCH,
MPOSIBIISATH MHTEPEC U pa3peliaTh
KOH(JIUKTBI
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OK 04

D¢ dekTuBHO
B3aMMO/JICHCTBOBATh U
paboTatb B
KOJUIEKTUBE U KOMAH/JIE

TOTOBHOCTB K CAaMOPa3BUTHIO,
CaMOCTOSTEILHOCTH U
CaMOOTIPE/ICIICHUIO;

-OBJIaJIcHE HAaBBIKAMH Y4eOHO-
HCCIIEIOBATENILCKOM, TPOEKTHON 1
COIIMAILHOM JeSITEIHbHOCTH,
OBnazieHne yHUBEpPCAIbHBIMU

KOMMYHUKATHBHBIMU ﬂeﬁCTBHﬂMHZ

0) coBMeCTHas 1eATeITbHOCTD:
-IOHUMATh M UCTIOJIH30BATh
peuMylIiecTBa KOMaHIHON H
MHAUBUAYAJIbHON paboThI;

- YMETb OIIEPUPOBATh MOHATUSAMHU: CIy4YalHBINA OINBIT U
CIIy4aifHOe COOBITHE, BEPOSTHOCTH CIy4ailHOTO COOBITHS;
YMETb  BBIYUCIIATH BEPOSTHOCTH €  HCIHOJB30BAHHUEM
rpadu4ecKux METOJI0B; IPUMEHSTh (POPMYJIIBI CIOXKEHUS U]
YMHOXKEHHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (AKTH U
(dbopMysIBl TIpU PELICHUM 3a]ad; OICHWBATh BEPOSITHOCTY]
peabHbIX  COOBITHUH; 3HAKOMCTBO CO  CIy4yallHBIMY
BEIMYMHAMU; YMEHHUE IPUBOJUTH INPUMEPHI IPOSBICHMUS
3aKoHa OOJIBIIMX YHCET B MPHUPOJIHBIX U OOIIECTBEHHBIX]
SIBJIICHUSAX;

yMeThb CBOOOJIHO OIEPUPOBATh IOHATUSAMH: CTENEHb C
LEJIBIM

1I0Ka3aTeseM, KOpeHb HaTypaJIbHOM CTENEHHU, CTENEHb C
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- IPUHUMATh LEJIU COBMECTHOMN
JeSITeTbHOCTH, OPTaHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUS 110 €€
JIOCTH>KEHUIO: COCTABIIATH IJIaH
JIEMCTBUM, paCIIPENEIATh POJIU C y4ETOM
MHEHHMU y4aCTHUKOB OOCYXJIaTh
pe3yIbTaThl COBMECTHON pabOTHI;

- KOOPJIMHUPOBATh U BBIIIOJIHATh
paboTy B YCIOBHSX PEaIbHOTO,
BUPTYaJIbHOT'O ¥ KOMOMHHUPOBAHHOTO
B3aUMO/ICICTBHUS;

- OCYIIECTBIIATH O3UTUBHOE
CTpaTETUYECKOE MOBEICHHE B
Pa3IMYHBIX CUTYalUsX, TPOSBIATH
TBOPYECTBO U BOOOpakeHUE, OBITh
MHUIIMATUBHBIM.

OBnazneHne yHUBEpPCAIbHBIMU
PETYISATHBHBIMH JE€HCTBUSIMHU:

I') IpUHATHE ceOs U IPYTHX JIIOJCH:

- IPUHUMATh MOTUBBI U apI'yMEHTBI
JIPYTUX JIFOJEH NpU aHAIU3e
pe3yJIbTaTOB JESATETHLHOCTH,

- NPU3HABATH CBOE MPABO U TPABO
JpYyTuX Jro/iel Ha OIIUOKH;

- pa3BUBaTh CIIOCOOHOCTH TOHUMATH
MUD C MO3UIUH JPYroro 4yeaoBeka

palMoOHaJIbHBIM TIOKAa3aTelieM, CTENEHb C JCHCTBUTENbHBIM
(BelIecTBEHHBIM) IOKa3aTeneM, JIorapudM 4Yucliia, CHHYC,
KOCHHYC U TaHI'€HC IPOM3BOJILHOTO YHCIIA;
- yYMETb CBOOOJIHO OIEPHPOBATh MOHATUSAMU: IpaduK
¢bynkuuu, oOpaTHast QYHKIOUS, KOMIIO3UIMS —(DYyHKITHIA,
nuHeWHas (YHKUWS, KBagpaTH4Has (YHKIHS, CTETICHHAas]
(GyHKIHS € LENbIM II0Ka3aTeleM, TPUTOHOMETPUYECKHE
¢byHkuu, oOpaTHbIe byHKIUY,
nokasatenbHass W Jorapudmuueckas (QyHKIHUH; YMETh
cTpouth rpadukn (yHKIWH, BBHIIOJHATH MPEoOpa3oBaHus]
rpadukoB QpyHKUHUH;

- YMETh  HCIOJBb30BATh

TPUT'OHOMETPUICCKHC

rpaduky  QyHKOWA s
U3y4YEHHsI IIPOLIECCOB U 3aBUCHMOCTEN MU pelIeHUH 3ajay]
U3 Jpyrux y4eOHBIX MPEeIMETOB U U3 pEaJbHON KU3HU;
BBIpaXKaTh (OpPMYyJIaMU 3aBUCUMOCTH MEX1Y BEIMUYNHAMU;

- CBOOOJIHO OMEpPUPOBATh MOHATUAMHU: YETHOCTh (YHKIIUH,
(GYHKIMM, OrpaHMYEHHOCTh (DYHKIUU,
¢byHKIIUY, IKCTPEMYM GyHKIMH,
HauOoJbllee M HauMeHbIIee 3HA4eHHUs (QYHKIUM Ha
IPOMEXYTKE; YMETh MPOBOAUTH HCCIel0BaHNEe GYHKIINY;
- YMETh MCIIOJIb30BaTh CBOMCTBA M Tpapuku (PyHKIH]
JUISl pELIEHHs YpaBHEHH, 3a7a4  ©
napaMeTpamu; H300pakaTh Ha KOOPAMHATHOH IJIOCKOCTH|
MHO’KECTBA PELIEHUI YpaBHEHU, HEPABEHCTB U UX CUCTEM

NEpUOANIHOCTD
MOHOTOHHOCTD

HEpPaBEHCTB U
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- LIEHHOCTHOE OTHOUIEHUE K
rOCyJapCTBEHHBIM CUMBOJIAM,
HUCTOPUYECKOMY U IIPUPOJHOMY
HaCJEeANI0, TaMATHUKAM, TPAJULUAM
HapoaoB Poccun, noctrxxkenusim Poccun
B HayKe, UCKYCCTBE, CIIOPTE,
TEXHOJIOTHUSIX U TPYAE;

- ujeitHast yoe:KIeHHOCTb,
TOTOBHOCTB K CIIY’KCHMIO U 3aIUTE
OteudecTBa, OTBETCTBEHHOCTD 3a €r0
Cynb0y; OCBOCHHBIE 00YYAIOIIMMHUCS
MEXIIPEMETHbBIC TOHATUS U
YHHUBEpCcajIbHbIe yueOHbIE ACHCTBUS
(perynaTuBHBIC, TO3HABATEIIbHBIC,
KOMMYHUKATHUBHEIE);

- CIIOCOOHOCTH MX UCTIONB30BAHUS B
MM03HABATEILHON M COIMAIIFHOMN
MPaKTUKE, TOTOBHOCTD K
CaMOCTOSTEIBHOMY IUIAHUPOBAHUIO U
OCYILIECTBIICHHUIO Y4eOHOMH
JESTEIIbHOCTH, OpTraHU3aIlui Y4eOHOTO
COTPYAHUYECTBA C MEAArOTMYECKUMU
pabOTHUKAMU U CBEPCTHUKAMH, K
YYaCTHIO B IOCTPOECHUH
MH/IMBUIYaJIbHOW 00pa30BaTeIbHON
TPaeKTOPHU;

OBJIaJICHUE HaBBIKAMU y4EOHO-
HCCIIETIOBATEIILCKOM, MPOEKTHON 1
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COLIUAILHOU JIEATEIILHOCTH

MK 1.3.

Ocy1ecTBIATh OLIEHKY
IIPOM3BO/ICTBEHHO-
TEXHUYECKUX
mokasaresei padoThl
JJEKTPUYECKOTO U
3JIEKTPOMEXaHHYECKOT
0 000pYyJIOBaHHUS.

-TOTOBHOCTb K TPy, OCO3HAHHE
LIEHHOCTH

MacTepcTBa, TPy10to0ue;

- TOTOBHOCTh K aKTUBHOM JI€ITEIILHOCTH
TEXHOJIOTHYECKOH M COLUAIbHOM
HaIlpaBJIEHHOCTH,

CriocoOHOCTh MHUIIMHAPOBATH,
TUTAHAPOBATH M CAMOCTOSITEIIBHO
BBITIOJHATH TaKyIO JESTEIbHOCTD;

-BJIAJICTh METOJIaMU JIOKA3aTeILCTB, AJITOPUTMAMH PEIICHUS
3ajay; yMeHue (GOpMyIHUpOBATh ONPEICICHHUS, aKCUOMBI
TCOPCMbI, MIPUMCHATH UX, IPOBOJUTH JOKA3aTCJIbHBIC
PacCy>KICHHUS B XOJIC

[peIICHUs 33/1aY,

- YMETh OIEPUPOBATH MOHATHSIMHU: CTCIICHb YUCIIA, JIorapupm
4UrCiia; YMCHHUC BBIIIOJHATH BBIYUCICHUC

BHaYEHUI U MPeoOpa30BaHUS BHIPAKEHUN CO CTETICHIMHU U
morapudmamu, npeodpa3oBaHus APOOHO-PAITMOHATBHBIX

- MHTEPEC K Pas3IMYHbIM  ChepaMppipakeHUIL;

PO eCCHOHAIBHON e TENHHOCTH

OBnazneHne yHUBEpPCAIbHBIMU
y4eOHBIMU

MI03HABATEIbHBIMA ACHCTBUSIMH:

a) 6a30BBIC TOTUUECKHUE ICUCTBUS:
-CaMOCTOATENBHO (HOPMYITHPOBATH U
aKTyaJIM3UpoBaTh MpodiIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
-yCTaHABJIMBATh CYIIECTBEHHBIN
NIPU3HAK WIA OCHOBAHHS IS
CpaBHEHMSI, KJIacCU(PUKALUN
00001IeHHS;

-ONpPEeAETATh LeNH ACITeIbHOCTH,
3aJjaBaTh NapaMeTpbl U KPUTEPUU UX

- YMETb ONIEPUPOBATh MOHATUSAMU: PalllOHAIIBHBIE,
MppaLMOHAIIbHBIE, TOKA3aTEIIbHBIE, CTCIICHHBIE,
norapumMuyeckre, TPUrOHOMETPUYECKHE YPABHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

- YMETb ONEPUPOBATh MOHATUAMU: (QYHKIIHUS, HETIPEPbIBHAS
(byHKLMS, TPOU3BO/IHAS, IEPBOOOPA3HAs, ONPEACTICHHbIH
MHTETpal; yMETh HaXOIUTh MPOU3BOAHBIE JIEMEHTAPHBIX
(yHKINH, UCTIONB3YsI CIPABOYHBIE MaTepHAIIbL;
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JOCTH>KECHHS;

- BBISIBJISITh 3aKOHOMEPHOCTHU U
IIPOTUBOPEYUS B
paccMaTpUBAaEMBbIX SIBICHUSX;

- BHOCUTbh KOPPEKTHUBBI B
JIESITENIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM,
OLICHUBATh PUCKU
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HaunmenoBanue

PacimdpoBka

JIP

FpanC@aHCKOG socnumaHue

c(OpPMUPOBAHHOCTh TPAKIAHCKOW MO3UIMHM OOY4aIOUIErocsl KaK AaKTHBHOTO W OTBETCTBEHHOIO YJIeHA
poccuiickoro oOmiecTBa, NMPEACTaBICHUE O MAaTEMAaTUYECKHX OCHOBAaX (YHKIMOHMPOBAHUS PA3ITUUYHBIX
CTPYKTYp, SIBI€HUH, MpoOLenyp TIpaxxAaHCKoro oOmiectBa (BbIOOPHI, OMNPOCH U APYroe), yMEHHE
B3aMMO/ICHICTBOBATh C COLMAIILHBIMUA MHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIMSIMH U HA3HAYCHHUEM.

Hampuomuuec;coe socnumaHue

c(hOpMUPOBAHHOCTh POCCUMCKON TI'PaKIaHCKOM HIACHTUYHOCTH, YBOKCHHsI K MPOILJIOMY M HACTOSILIEMY
POCCUICKOM MAaTEMAaTHUKH, LIEHHOCTHOE OTHOIIEHUWE K JOCTHIXKECHHSM POCCUUCKHX MaTEMaTHUKOB U
POCCHUICKON MaTEMaTHUYE€CKOM IIKOJbI, UCIIOIb30BaHUE ITUX JOCTHUKEHHUM B APYTrUX HAyKax, TEXHOJOTHSIX,
chepax HIKOHOMHKHU.

ﬂyx06H0-de€CWl8€HHO€ esocnumarnue

OCO3HaHUC HOYXOBHBIX HCHHOCTCﬁ pOCCHﬁCKOFO Hapoaa, C(i)OpMI/IpOBaHHOCTB HpPaBCTBCHHOI'O CO3HAHUA,
9TUYCCKOI'0 MOBCACHHA, CBA3AaHHOI'0 C MPAKTUYCCKUM NPUMCHCHUCM IIOCTI/I)KGHI/Iﬁ HAayYKH U ACATCIIBHOCTBIO
y‘IéHOFO, OCO3HAHHC JIMYHOI'O BKJIaJa B IIOCTPOCHUC YCTOﬁqHBOFO 6yz[y1uer0.

Dememuueckoe socnumanue

9CTETUYCCKOC OTHOIICHHUE K MUPY, BKIIIOYad 3CTCTUKY MAaTCMAaTHUYCCKUX SaKOHOMepHOCTCﬁ, O6’I)CKTOB, 3aaad,
peIlIeHPIfI, paCCY)KHGHHﬁ, BOCITPUUMYNBOCTD K MATEMATUYCCKHUM ACIICKTaM pa3JIMYHbIX BUJOB UCKYCCTBA.

Quzuueckoe gocnumatue,
dopmuposanue Kyib mypuvl 300p08bs U
IMOYUOHATLHO2O0 ONIA2ONONY YU

-c(hOpMUPOBAHHOCTh YMEHHSI MPUMEHATh MaTeMaTHYECKUE 3HAHHS B MHTEpECax 3J0pOBOTO U 0E301acHOro
o0Opa3a *HU3HU, OTBETCTBEHHOE OTHOLICHHWE K CBOEMY 3/I0POBbIO (310pOBOE NMHUTaHHE, COATaHCUPOBAHHBII
PEXUM 3aHATHI M OTIbIXa, peryjsipHas (pu3nyeckass aKTUBHOCTb), (PU3MUECKOE COBEPIIEHCTBOBAHHUE MU
3aHATHUAX CIIOPTUBHOO30POBUTEIBLHOMN JAEATEIBHOCTBIO.

Tpyooeoe eocnumanue

FOTOBHOCTb K TPYHdy, OCO3HaHWE IIEHHOCTH TPYAOJIIOOMs, WHTEpPEC K pa3IuyHel M cdepam
npo(ecCHOHANFHOM JEeSTENbHOCTH, CBA3aHHBIM C MaTEMAaTHKON M e€ MPUIOKEHHUSIMH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP Oy/yiIel npodeccun 1 peaan30BbIBaTh COOCTBEHHBIC JKU3HEHHBIE TUIAHBI, TOTOBHOCTH U
CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHMIO W CaMOOOPA30BAaHUIO Ha MPOTSHDKEHUHM BCEH KHU3HH,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEHICHUHN MPAKTUYECKUX 3aJ1a4 MATEMAaTHUYECKON HAIPaBIEHHOCTH.

Dkonoeuueckoe socnumatiue

C(l)OpMPIpOBaHHOCTB IKOJIOTHUECKOH KYJIBTYPHI, IIOHUMAHHUEC BIIUAHUA COUAJIIBHO-3KOHOMHUNYECCKUX
MPOILIECCOB HAa COCTOSHUE TMPHUPOJAHON U COIMANILHOM Cpelbl, OCO3HaHWE TJIOOANBFHOTO XapakTepa
OKOJIOTHYECKHUX HpO6J’I€M, Opu€HTAlIsA Ha MNPUMCHCHHEC MAaTCMATUUYCCKHX 3HaHUHU IJid pCeUICHUA 3aaa4 B
obnacTu OKpyXaro IIel cpenbl, MIAaHUPOBAHUE IMOCTYNKOB M OICHKH WX BO3MOXHBIX TMOCIEIACTBHI IS
OKPYXKAIOIIEeH CPEIbl.

lleHHOCWZM HAY4YHO20 NO3HAHUA

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Ppa3BUTUS HAayKd U
OOLIECTBEHHON MPaKTUKH, MOHMMAHUE MaTeMaTH4YEeCKOW HayKu Kak cdepbl 4elOBEYECKOW NesATeNbHOCTH,
JTanoB €€ pPa3BUTHsl W 3HAYMMOCTU JUIs PA3BUTHUs LMBUIU3ALMM, OBIAJCHUE S3BIKOM MAaTEMaTUKU U
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MaTE€MaTU4YeCKOU KyJIbTypOHM KakK CpPEACTBOM IIO3HAHUS MHPA, FOTOBHOCTb OCYILECTBIJIATH IIPOCKTHYIO M
UCCIIEN0BATEIBCKYIO NESITENbHOCTh MHAUBUAYAIbHO U B IPYIIIE

MeranpeameTHble

YHHBepcaJbHbIe y4eOHbIe
NO3HaBaTeJIbHbIE el CTBUSA

a) 0a3oBble JOru4ecKue
aencTBus

CaMOCTOSITEIILHO (POPMYTUPOBATH U AKTYAITM3UPOBAThH IIPOOJIEMY, pacCCMAaTPUBATh €€ BCECTOPOHHE;

yCTaHABIIMBATh CYIICCTBCHHBIN MpH3HAK WM OCHOBAHWS I CpPaBHEHUS, KiIaccu(UKAMH U
0000111eHM;

OTIPECIIATH 1SN JeATSIILHOCTH, 33]]aBaTh MapaMEeTPhl M KPUTEPUH UX TOCTHXKCHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBACMBIX SIBJICHUSX

BHOCUTH KOPPEKTHBBI B JICSATECIHLHOCTh, OIICHUBATH COOTBETCTBHE PE3YJITATOB IIEISM, OICHUBATH
PHUCKH TIOCIICACTBHI ICATCIbHOCTH,

pa3BHBATh KPEATUBHOE MBIICHUE IPU PEIICHUH KU3HEHHBIX TIPOOIIeM;

0) 0azoBbIe
HCCJIeI0BaTeIbCKHeE J1eiiCTBUSA

BJIQJICTh HABBIKAMH Y4eOHO-UCCIIEIOBATEIBCKOW U MTPOSKTHON JICSITEIbHOCTH, HABBIKAMHU Pa3pEIICHUS
npo0Jem;

CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY MOHMCKY METOJIOB PEIICHUS MPAKTHYECKUX 3ajad,
MPUMCHCHUIO PA3JIMYHBIX MCTOAOB IIO3HAHUS

OBJIAJICHHE BHUAAMU JEATENBHOCTH 10 TONYyYEHUIO HOBOTO 3HAHUS, €ro HHTEpPIpeTaluy,
Hp606p330BaHI/II-O U NPUMCHCHHUIO B Pa3JIMYHBIX yLIe6HI)IX CUTyallMdX, B TOM YUCJIC ITPU CO3AaHUHN yqe6HBIX n
COILIMANIbHBIX TIPOEKTOB;

dbopMupoOBaHHE HAYYHOTO THUIA MBIIUICHUS, BIIAJIEHUE HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU
MOHITUSIMH U METOJIaMU;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a7a4d B OOpa30BATEIHHOU JCATEIHHOCTH W YKHU3HEHHBIX
CUTYaIlUsX;

BBIABJIATE MPUYMHHO-CICACTBCHHBIC CBA3HM M AKTYaJIM3UPOBATH 3ada4dy, BBIABUIaThb THUIIOTE3Y €€
pellIeHus, HaXOAUTh apryMEHTHI Ui TOKa3aTeIbCTBA CBOMX YTBEPKICHUH, 3a1aBaTh MapaMeTphbl U KPUTEPHH
peleHus;

aHAJIM3UPOBATh TONYYCHHBIE B XOJI€ PEUICHHUS 3a/Jaydl pe3yNbTaThl, KPUTUYECKH OIICHHBATh HX
JOCTOBCPHOCTD, IPOTHO3UPOBATHE U3SMCHCHHUEC B HOBBIX YCJIOBUAX;

JaBaTh OLIEHKY HOBBIM CHUTYAI[USM, OIEHUBATh MPUOOPETEHHBIH OIBIT;

pa3pabareiBaTh IUIAH PEIMICHUS NPOOJIEMbI C YYE€TOM aHalM3a HMMCIOIINXCS MaTepUaIbHBIX H

26




HEMAaTEPHUAIbHBIX PECYPCOB;

OCYIIECTBIIATh  IICJICHANPABICHHBIA IMOMCK TMEPeHOCa CPEICTB U CIIOCOOOB  JCHCTBHS B
po(hecCHOHATLHYIO CPEy;

YMETh MIEPEHOCUTH 3HAHUS B [TO3HABATEIBHYIO U MPAKTUYIECKYIO 00JIACTH KU3HEACATSIBHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHHIX 001acTeill;

BBIJIBUTaTh HOBBIC HJICH, TIPETaraTh OPUTHHAIBHBIC [TOIXO0/IbI U PECIICHHUS;

CTaBUTH HpOGHeMBI " 3aJla4i, JOMMYCKAaIHEC AJIbTCPHATUBHLIC PCIICHUS

B) pabora ¢ undgopmanuei

BJIQJICTh HABBIKAMHU TMOJYYCHHUs HMH(GOpMAIMM W3 HCTOYHUKOB pA3HBIX THUIIOB, CaMOCTOSTEIBHO
OCYIIECTBIISATH MMOUCK, aHAIN3, CHCTEMATU3AIMI0 M HHTEPIIPETAINI0 HH(DOPMAIIMK PA3TUYHBIX BUIOB U (HopM
NPEICTaBIICHHUS;

CO3/1aBaTh TEKCTHl B Pa3IMUHBIX (opMarax C Y4eTOM Ha3HAYCHHS HWHQPOPMAIUH € IICIEBOU
ayJUTOPUH, BBIOMPAs ONTHUMAIbHYIO OPMY IPEICTABICHUS ¥ BU3YyaJIN3allUH;

OIICHUBATH JIOCTOBEPHOCTD, JISTHTUMHOCTh WH(POPMAIIUHU, €€ COOTBETCTBUE MPABOBBIM M MOPAIBHO-
THYECKHM HOpMaM;

WCIIOJIb30BaTh CPEACTBA HMH(POPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHA B PEIICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3aIllMOHHBIX 337a4 C COOJIIOJICHHEM TPEOOBaHHN SPrOHOMHKH,
TEXHUKU O€30MMAaCHOCTH, THTHUEHBI, PECYpPCOCOCPEKECHHS, TIPABOBBIX U JITHYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€301MaCHOCTH;

BIIQJICTh HAaBBIKAMH PACIIO3HABAHMS W 3aIIUThl WHGOpMAuu, WHGOPMAIMOHHOH 0€30macHOCTH
JTUYHOCTH.

YHUBEPCAJIbHBIC
KOMMYHUKATUBHbBIC JEeHCTBUA

a) o0meHune

OCYILIECTBIISATH KOMMYHUKAIIMK BO BceX chepax *KU3HU;

pacrio3HaBaTh HeBepOaJbHble CpeACTBa OOIIEHHs, MOHMUMATh 3HAYEHUE COLMAJIbHBIX 3HAKOB,
pacro3HaBaTh NPEANOCHIIKA KOH(MIMKTHBIX CUTYallMi U cMATYaTh KOHQIUKTHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOAMU OOILEHUS U B3aUMOJICHCTBHS;

apryMEHTHPOBAHHO BECTH JIUAJIOT, YMETh CMAr4aTh KOH(M)IUKTHBIE CUTYaLlUN;

Pa3BEPHYTO U JIOTUYHO U3JIaraTb CBOK TOUYKY 3PEHHs C HUCIIOIb30BAHUEM SI3BIKOBBIX CPE/CTB;

0) coBMecTHasl 1eATEJIbHOCTD

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHIMBUAYAIbHON pabOTHI,

BBIOMPATh TEMATUKY U METO/bI COBMECTHBIX JIEHCTBUI C yUeTOM OOLIMX MHTEPECOB U BO3MOKHOCTEH
KQKIOr0 WICHA KOJIJICKTUBA;

IIPUHUMATDH LEIU COBMECTHOM JEATEIIbHOCTH, OPraHU30BBIBATh U KOOPAMHUPOBATH JEUCTBUSA II0 €€
JOCTHKEHHUIO: COCTABJIATH IUIAH JEHCTBUI, paclpeleisTh POJIu C YYeTOM MHEHUIN y4aCTHUKOB 00CYKIATh
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pe3yabTaThl COBMECTHON pabOThI;

OLIEHUBATh KayeCTBO CBOEr0 BKJIAJa M KaXIOr0 yYacTHMKa KOMaHAbl B OOIIMH pe3yiabTaT IO
pa3pabOoTaHHBIM KPUTEPUSIM;

IIpe/yularatb HOBbIE IPOEKTHI, OLIEHUBATh UJI€U C MO3ULIUU HOBU3HBI, OPUTMHAILHOCTH, IPAKTUYECKON
3HAYUMOCTH;

KOOPAMHUPOBATh U BBINOJIHATH pa0OTy B YCIOBHSX PEaIbHOTO, BUPTYAJIIbHOTO U KOMOWHUPOBAHHOTO
B3aHUMOJCHCTBUS;

OCYILLIECTBIIATh IO3UTHBHOE CTPATETMUECKOE IIOBEACHUE B PA3JIUYHBIX CUTYalMsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITMATHBHBIM.

YHHBepcaJbHbIe
peryJisiTUBHbIE 1eHCTBHUS

a) caMoopraHu3anmsi

CaMOCTOSITEJILHO OCYHIECTBIISATh I03HABATENIbHYIO JEATEIbHOCTh, BBIBIATH MPOOJEMBbI, CTABUTh U
(dbopMynHpoBaTh COOCTBEHHBIE 331a4H B 00Pa30BaTEIbHON eI TEIbHOCTH U )KU3HEHHBIX CUTYAIIHAX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH peIIeHUs MpoOJieMbl C YYETOM HMEIOIUXCS PECYpPCOB,
CcOOCTBEHHBIX BO3MOKHOCTEH U MIPEIIOUYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacImmpsATh paMK1 y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

Jies1aTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PEILICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHHIO U TMPOSBICHUIO IIHPOKOH APYIUIMHM B pa3HbIX 00JacTAX 3HAHHM,
MIOCTOSTHHO MOBBIIIATh CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb

0) CaMOKOHTPOJIb

J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B J€ATEIbHOCTh, OLICHUBATh COOTBETCTBHE
pE3yJbTAaTOB LIETSM;

BIIaJIETh HABBIKAMHU [IO3HABATENLHOM peQeKCMH KaK OCO3HAHUS COBEPIIAEMBIX JACUCTBUUA U
MBICJIUTEIIBHBIX MPOIECCOB, UX PE3YIHTATOB M OCHOBAHUIA;

WCIOJIb30BaTh MPUEMBI peIeKCUU ISl OLIEHKH CUTYallluH, BEIOOpa BEPHOTO PEIICHNUS;

YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO MMPUHUMATD PEIICHHS 110 UX CHUYKCHHIO

B) IMOIIMOHAJbHBbII
HHTE/UIEKT, NPeanoJiararmuii
chopMHUPOBAHHOCTH

CaMOCO3HaHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHMMAaTh CBOE 3MOIMOHAIBHOE COCTOSIHUE, BHUJETh
HaIpaBJIEHUS Pa3BUTHS COOCTBEHHON AMOLIMOHAIBHOMN cepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBaHMs, BKIIIOUYAIOLIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJIEHNE, CIIOCOOHOCTh aJaNTHPOBATHCS K AMOLMOHAIBHBIM M3MEHEHHMSIM U MPOSBIATH TMOKOCTh, OBITH
OTKPBITBIM HOBOMY;

BHYTpEHHEH MOTHMBAallM{, BKJIIOYAIOMIEH CTpeMJIEHHE K JOCTIKEHHUIO IeJId M YCHeXy, ONTHMH3M,
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WHHUIMATUBHOCTh, YMEHUE IEHCTBOBATh, UCXO/I U3 CBOUX BO3MOXKHOCTEH;

IMIIATHH, BKIIOYAIOIIEH CITIOCOOHOCTh MMOHUMATh SMOIMOHAIBHOE COCTOSIHUE IPYTUX, YUYUTHIBATH €T0
IIPU OCYIIECTBICHHH KOMMYHHUKAIMH, CIOCOOHOCTh K COYYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJBHBIX HAaBBIKOB, BKJIIOYAIOUINX CHOCOOHOCTH BBICTPAWBATh OTHOMICHHS C APYTMMH JIOIBMH,
3a00TUTHCS, TPOSIBIIATE HHTEPEC M pa3peniath KOH(IUKTHL;

I) IPUHATHE Ce0s U APYTUX
JIo el

IIPUHUMATh ce0sl, IOHUMasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTHX JIFOAEH IPU aHAIU3€E Pe3yJIbTaTOB AEATEIbHOCTH;
IIPU3HABATH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OLIMOKH;

pa3BHUBaTh CIOCOOHOCTh NOHMMATh MUP C MO3ULUH JIPYrOro YEJIOBEKA.

[IpenmertHbie

0a30BbIii Kypc MAaTeMaTHKHU

1) BiajgeHue MeTOAaMM J0Ka3aTeJbCTB, AITOPUTMAMHU DELIEHUS 3a]ad; yMeHue (HopMynupoBaTh
OIpe/ieNIeHUsl, aKCUOMBbl M TEOPEMbl, MPUMEHATh UX, MPOBOAUTH JOKa3aTENbHbIE PACCYXKIEHHs B XOJe
pelieHus 3a1ay;

2) yMeHHe OIepUpoBaTh MOHATUSAMH: CTENEHb 4YMCia, JOrapudm 4Yuciaa, yMEHHE BBIOJIHATH
BBIUUCIICHHE 3HAYCHHH W TpeoOpa30BaHUS BBIPAKEHHH CO CTENEHAMHU W JIOTapu(MaMu, MpeoOpazoBaHHUS
JIpOOHO-pallMOHATIBHBIX BBIPAKEHUIA;

3) yMeHHe onepupoBaTh MOHATUSAMU: PALIMOHAJIbHBIE, UPPALIMOHAIIbHBIE, I0KA3aTeIbHbIE, CTENIEHHBIE,
JorapupMHUECKUe, TPUTOHOMETPUYECKHE YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

4) yMeHHE OIepHpoBaTh MOHATUAMHU: (YHKIMS, HEnpepbiBHAS (GYHKIUSA, MPOM3BOJIHAS,
nepBooOpasHasi, OIpeNeIeHHbI HHTErpai; YMEHHE HaXOAMTh IPOU3BOJHBIE AJIEMEHTAPHBIX (QYHKIH,
HCIIOJIb3YS CIPAaBOYHbBIE MaTEpPUAIIbI;

UcclieIoBaTh B MpPOCTEHIIUX clyyasX (YHKIMM Ha MOHOTOHHOCTh, HAXOAWUTh HAuOOJIbLIME H
HauMEHbIINE 3HaueHus (QYHKIOUH; CTPOUTh Trpa@UKd MHOTOYJIEHOB C HCIIOJIb30BAaHMEM aIlmapara
MaTEMaTUYECKOI0 aHaJIN3a;

MPUMEHSTH IPOU3BOIHYIO MPU PELLICHUH 33/1a4 Ha JIBUKCHHUE;

pelatb MPaKTUKO-OPUEHTHPOBAHHBIE 3a7auydl Ha HauOOJbIIME M HAaWMEHbIINE 3HAU€HHs, Ha
HaXO0XJ/IEHNE IIyTH, CKOPOCTU U YCKOPEHMUS;

5) yMeHue onepHUpoBaTh MOHATHAMU: pallMOHANbHAs (YHKLUS, TOKa3aTeNbHas (YHKIUS, CTETIeHHAs
byHK1M, Torapu@muueckas pyHKINs, TPUTOHOMETpUYECKUEe PYHKIMH, OOpaTHbIE (PYHKIIHH;

YMEHHUE CTPOUTH I'papUKH U3y4eHHBIX (DYHKIMN, UCTIOIB30BaTh Ipa(UKH MPH U3YYEHUH MPOLIECCOB U
3aBHCHMOCTEH, IPH peIIeHNH 3a]a4 U3 IPYTUX y4EOHBIX NMPEAMETOB U 33/1a4 U3 peabHON KU3HU;

BBIpaXaTh (OPMYJIaMHU 3aBUCUMOCTH MEX]y BETMUYUHAMU;

6) yMeHHe penaTh TEKCTOBbIE 3a/1a4ll Pa3HbIX TUIOB (B TOM YHCII€ Ha MPOILEHTHI, JOJU U YacTH, Ha
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IBUKEHHE, PadOTy, CTOMMOCTh TOBAapOB W YCIYT, HAJOTH, 3aJa4yd W3 OOJACTH YIPABICHHS JTUYHBIMU
CceMelHbIMU (PMHAHCAMMU );

COCTaBJISITh BBIPAKCHHUSI, YPABHEHHUS, HEPABEHCTBA U UX CHUCTEMBI MO YCIOBHIO 3a/1a4H, HCCIIEIOBATh
MOJTyYCHHOE PEIICHHE U OICHUBATh MPABIONO0I00HOCTh PE3yIbTaTOB;

7) yMeHuE OIepHpoBaTh MOHATHAMH: CcpenHee apudMeTHdyeckoe, MeauaHa, HauOoIbIIee U
HaMMEHBIIIEe 3HAYCHUS, pa3Max, TUCIIePCHsl, CTAHJApPTHOE OTKJIOHEHHE YHCIIOBOTO HAb0pa;

YMEHHE U3BJICKATh, MHTEPIIPETHPOBATH HHPOPMAIIHIO, MPEACTABICHHYIO B TA0IHIIAX, HA JUArpaMmax,
rpaduKax, OTPAKAIONIYI0 CBOWCTBAa pPEaJbHBIX IPOIECCOB W SBJICHUN; MPEICTaBIATh HH(DOPMAIMIO C
MOMOIIBI0 TA0JMIl U JUArpaMM; HCCIIECIOBaTh CTATHCTUYECKHE NTaHHBIC, B TOM YHCIE C MPUMCHCHHEM
rpaMUecKUX METOJIOB U 3JICKTPOHHBIX CPE/ICTB;

8) yMeHWe omepupoBaTh MOHATHSIMH: CIYYalHBIA OIBIT W CIydyallHOE€ COOBITHE, BEPOSTHOCTH
CIIy4aifHOTO COOBITHSI,

YMEHHE BBIYHCIISITH BEPOSTHOCTH C UCTIOJIB30BAHUEM IPaPUIECKHX METO/IOB;

MPUMEHSTh POPMYJIbI CIIOXKECHUS U YMHOXKEHHS BEPOATHOCTEH, KOMOMHATOPHBIC (PAaKThl U (HOPMYIIBI
IpU  pENICHWM 3ajad; OICHUBATh BEPOSTHOCTH PEATBHBIX COOBITHH; 3HAKOMCTBO CO CIIydalHBIMH
BCJIMYMHAMHU; YMEHHE MPUBOJMUTH MPHUMEPHI TMPOSIBICHUS 3aKOHA OOJBIIMX YHCEN B TNPUPOJIHBIX U
OOIIECTBEHHBIX SIBJIICHUSX;

9) yMeHHE ONepUpOBaTh MOHATUSAMU: TOYKA, MPSMasi, INIOCKOCTh, MPOCTPAHCTBO, JIBYTPAHHBIA yrol,
CKPEIIMBAIOIINECS MPSMBIC, MAPAIUICITBHOCTh M TEPIICHANKYISIPHOCTh MPSIMBIX U TUIOCKOCTEH, YTOJI MEKITY
OPSIMBIMU, YTOJT MEXAY MPSIMON U IUIOCKOCTBIO, YTOJI MEXKIY IJIOCKOCTSMHU, PACCTOSHHUE OTTOYKH [0
TUIOCKOCTH, PACCTOSTHUE MEXKTY MPSMBIMHU, PACCTOSTHIE MEKIY TUIOCKOCTSIMU;

YMEHHE UCIONB30BaTh MPU PEIICHUU 3a7ad M3yuyeHHBbIe ()aKThl U TEOPEMBI TIAHUMETPUHU; YMEHUE
OIICHUBATH pa3Mepbl OOBEKTOB OKPYKAIOIIETO MHUPA;

10) yMeHue omepupoBaTh TMOHATHUSMHU: MHOTOTPAHHUK, CEYEHHE MHOTOTpaHHUKa, KYO,
napajuieNienumne/1, nmpu3Ma, mupaMuaa, GUrypa W IMOBEPXHOCTh BpaIlleHUs, IWIMHIpP, KOHYC, map, chepa,
cedeHus (GUTYyphl BpallleHUs, MIOCKOCTh, Kacaromascs chepbl, HUINHApPa, KOHYCca, MIIOMAaah MTOBEPXHOCTH
MTUPAMHIBI, TPU3MBI, KOHYCA, IJIUHJIPA, TUIOIMAIL CPEephl, 00beM Ky0a, PSMOYToJLHOTO MapalieIeIHIe/a,
MUPAMHU/IBI, TPU3MBL, IUIMHPA, KOHYCA, 11apa;

yMeHHe H300pakaTh MHOTOTPAHHUKH U TTOBEPXHOCTH BpAICHUS, UX CEYCHHS OT PYKH, C TTOMOIIBIO
YEepTE)KHBIX MHCTPYMEHTOB U AJIEKTPOHHBIX CPEACTB; YMEHUE pACIIO3HABATh CHMMETPHIO B IPOCTPAHCTBE;

YMEHHE paclio3HaBaTh NMPaBUIbHBIC MHOTOTPAHHUKH,

11) ymenue omnepupoBaTh TMOHSATHUSAMHU: [BIDKEHHE B TMPOCTPAHCTBE, MOMO0OHBIE (QUTYpHI B
IIPOCTPAHCTBE;
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UCIIOJIL30BaTh OTHOIICHUE IUJIOMIA/ICH MOBEPXHOCTEH W 00BEMOB MOMOOHBIX (DUTYp TMPU PEIICHUU
3a7a4;

12) ymeHUWE BBIYHCIATH TEOMETPUUYCCKUE BEIWYUHBI (IJMHA, Yrojl, IUIOMAaah, O0BEM, IUIONIAb
MMOBEPXHOCTH ), UCTIOJIb3YysI M3y4EHHBIE (DOPMYJIbI K METO/IBI,

13) ymenue ornepupoBaTh MOHSATUSIMHU: IPSIMOYTOJIbHAs CUCTEMa KOOPAMHAT, KOOPIMHATHI TOYKH,
BEKTOp, KOOPAHMHATBHI BEKTOpPA, CKAIIPHOE IMPOU3BEACHHE, YroJl MEXJIy BEKTOpaMH, CyMMa BEKTOPOB,
MIPOU3BEJICHUE BEKTOPA HA YHUCIIO;

HaxOJIUTh C TMOMOIIBI M3YYEHHBIX (OPMYJT KOOPJIMWHATHI CEPEAMHBI OTPE3Ka, PACCTOSHHE MEXIY
JIBYMSI TOUKaMU;

14) ymenuwe BBIOMpaTh NOAXOMSIIMA HW3YYEHHBIH METOJ IS pEIICHHUs 3aJadyd, paclio3HaBaTh
MaTeMaTHdeckue (HakThl 1 MATEMAaTHICCKHE MOJICIH B IPUPOTHBIX M OOIIECTBEHHBIX SBIICHUSX, B UCKYCCTBE;

yYMEHHE PUBOIUTH MPUMEPHI MaTEMaTHUYECKUX OTKPBITUNA POCCUIICKON U MUPOBOI MaTeMaTUYECKOM
HAYKHU.

yri1yOJeHHbIH Kypc
MaTeMAaTHKHU

1) ymeHue omnepupoBaTh IOHATUSAMH: OIPEAEICHUE, aKCUOMa, TEOpeMa, CIIEACTBUE, CBOWCTBO,
NpU3HAK, JOKa3aTeNbCTBO, PaBHOCWIBbHBIE (OpMyITHpOBKH; yMeHHE (HOpMyaHpoBaTb oOpaTHOE U
IPOTHBOIOJIOXKHOE YTBEPXKAECHUE, MPUBOJUTH IPUMEPHl M KOHTPIPHUMEpPHI, MCIOJIb30BaTh METOJ
MaTeMaTUYeCKON MHAYKLUHU; IPOBOAMUTH JOKA3aTEJIbHbIE PACCYXACHUS INPU PEUICHUM 3a/ad, OLCHUBATb
JIOTMYECKYIO IPABUIBHOCTb PACCYKICHUMN;

2) yMeHME ONEpUPOBATH MOHATHAMH: MHOXECTBO, IIOJJMHOKECTBO, OIIEpAllMU Ha/l MHO>KECTBAMU;

YMEHHE HCIIONIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapaT Ul ONUCAaHUS PEABHBIX MPOLIECCOB U
SBJICHUH U NIPU PEUICHUH 3a]1a4, B TOM YUCIIE€ U3 IPYTUX yYEOHBIX MIPEIMETOB;

3) yMeHue oneprpoBaTh NOHATUAMMU: rpad, CBSI3HBIN rpad, AepeBo, LUK, rpad Ha MIOCKOCTH;

YMEHHE 3a/1aBaTh U OMMCHIBATh rpadbl pa3IMUHBIMU CIIOCOOAMHU;

HCIOJIb30BATh Tpadbl NP pEIICHUH 3aa4;

4) ymeHue cBOOOIHO ONEpUPOBATh MOHATUSIMH: COUETaHHE, IEPECTAaHOBKA, YUCIIO COYETAaHUMN, YUCIIO
[IEPECTAHOBOK;

ounoM HeroTona;

yMEHHUE NMPUMEHATh KOMOMHATOPHBIE (DaKThl M pacCYKICHMS [Vl PELIeHUs 3a/ay;

5) ymeHHe omepupoBaTh MOHATUSMHU: HATypajJbHOE YMCIO, ILIEJI0€ YHCIO, OCTATOK IO MOAYIIO,
palOHaJIbHOE YHUCIIO, HPPALUOHAIBHOE YHCIO, MHOYKECTBA HATypalbHBIX, LEJbIX, PAalUOHAJIbHBIX,
JENCTBUTENbHBIX YHCET;

YMEHHUE HUCIOJIb30BaTh MPU3HAKU JE€IMMOCTH, HAMMEHBIIUI OOLIMA AeTUTeNh U HaUMEHbIlee obliee
KpaTHOe, airopuT™ EBKiMJa npu peneHuu 3aaady,
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3HAaKOMCTBO C Pa3JIMYHBIMH MTO3UIIMOHHBIMH CUCTEMaMH CUUCIICHHS,

6) ymeHue cBOOOIHO ONIEpUPOBATh MOHATUSAMU: CTEIIEHb C LIeJIbIM [IOKa3aTeIeM, KOpeHb HaTypajlbHON
CTETICHH, CTENEeHb C pPAlMOHAJIBHBIM TIOKa3aTeleM, CTENeHb C JICHCTBUTEIbHBIM(BEIIECTBEHHBIM)
nokasareseM, Jiorapudm yucia, CHHyC, KOCUHYC U TAHT€HC IIPOU3BOJILHOIO YHCIIA;

7) yMeHHE OmepupoBaTh MOHATHSAMH: TOXJIECTBO, TOXKIECCTBEHHOE IMpeoOpa3oBaHME, YypaBHEHHE,
HEPaBEHCTBO, CHCTEMa YpaBHEHMH M HEPABEHCTB, PABHOCWIBHOCTh ypPaBHEHUN, HEPAaBEHCTB M CHCTEM,
panroHaJIbHbIE, UPPALMOHANbHbIE, MMOKa3aTelbHbIE, CTENCHHBIC, JIorapu(MUIECKUe, TPUTOHOMETPHIECKUE
YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI;

YMEHHUE pellaTh ypaBHEHUS, HEPAaBEHCTBA M CHUCTEMbI C TOMOIIBIO PAa3JIMYHBIX NPHEMOB; PELIaTh
YpaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C [TaPaMETPOM;

MPUMEHSTh YpaBHEHUS, HEPABCHCTBA, UX CHCTEMBI IS PEUICHUS MAaTEeMaTHYECKUX 3a/1a4d 3a]a4 U3
pasInYHbIX 001aCTe HAYKU U peasIbHOM KU3HH,

8) ymMeHne cBOOOIHO ONepupoBaTh MOHATUSAMU: rpaduk GyHKINUU, oOpaTHAs QYHKIUS, KOMIO3HIIUS
GbyHKUMH, JTuHeWHas QYHKUUS, KBajpaTudyHas (yHKLIMSA, CTeleHHas (YHKUIUS C LeJNbIM IOKa3aTeleM,
TpUrOHOMETpHUYecKhe  (yHKIMH, OOpaTHbIE TpPUTOHOMETpUYEeCKHe (YHKIHMH, TIOKa3aTelbHas |
norapudmuueckas QyHKINU;

yYMEHHUE CTPOUTH rpaduku GyHKINH, BHIIOIHATH IpeoOpa3oBaHus rpadukoB GyHKINHI;

YMEHHUE HUCIO0JIb30BaTh rpauky (GyHKIMN A U3y4EHUsI NIPOLECCOB U 3aBUCUMOCTEN MIPU PELICHUU
3a7a4d U3 IPYTUX Y4eOHBIX IPEIMETOB M U3 PEaIbHOM JKU3HHU;

BBIpaXaTh (POPMYJIaMHU 3aBUCUMOCTH MEX]ly BETMUUHAMU;

YMEHHE CBOOOJHO ONEPUPOBATh MMOHATUSMH: YETHOCTh (YHKIWH, MEPUONUYHOCTH (YHKIIWH,
OTPaHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTh (DYHKIIMH, 3KCTpEeMyM (YHKIHHU, HauOOJbIlee M HaUMEHbIIEe
3Ha4YeHUs1 QYHKIUU HA IPOMEKYTKE;

yYMEHUE MPOBOIUTH HCCIeI0BaHNEe PYHKIUY;

YMEHHE UCTIOIh30BaTh CBOMCTBA U IpaduKu (QYHKIHIA TS pelIeHUs] ypaBHEHUH, HEPABEHCTB U 3a/1a4
C ImapameTpamu; u300pakaTb Ha KOOPJMHATHOM INIOCKOCTH MHOXECTBA pEIlIeHUH ypaBHEHUH, HEPAaBEHCTB U
UX CHCTEM;

9) ymeHue cBoOOIHO ONEPUPOBATH MOHATUSAMU: MOCIEI0BATENIBHOCTD, apu(pMeTHIecKas Mporpeccus,
reoMeTprYecKas Iporpeccusi, 06CKOHEYHO YOBIBAIOIIasi TeOMETPHUYECKAasl TPOTPECCHS;

YMEHUE 3a/1aBaTh M10CIIEA0BATEILHOCTH, B TOM YHCJIE C TIOMOIIbI0 PEKYPPEHTHBIX (pOopMyIT;

10) ymeHue omnepupoBaTh MOHITUSIMH: HENPEPHIBHOCTh (YHKIIMH, aCUMITOTHI rpaduka (yHKIUH,
nepBass W BTOpas TNPOM3BOJAHAS (PYHKUUH, TECOMETPUUYECKUH U (U3NYECKUHA CMBICT TPOU3BOIHOM,
nepBooOpa3Hasi, ONpeIeICHHBIN HHTETrpa,

32




YMEHHUE HaXOUTh aCUMIITOTHI rpaduka GyHKINY;

YMEHHUE BBIYMCIATh MPOU3BOAHBIE CYMMBbI, NPOU3BEICHMS, YAaCTHOTO U KOMIIO3MLUHM (PYHKLU,
HAXOJUTh YpaBHEHHE KacaTebHOU K TpaduKy (yHKIUHU;

YMEHHUE HCIOJb30BaTh MPOU3BOAHYIO Ul MCCIEN0BaHMUS (DYHKUMH, ISl HAXO0XKJEHHs HaWIydIlIero
pelieHusT B MPUKIAAHBIX, B TOM YHCIE COIHUAIBbHO-)KOHOMHUYECKMX U (HU3UUECKUX 3ajadax, s
OIpeIeNIeHUs] CKOPOCTH U YCKOPEHUS;

HAXOJUTh IJIOUIa U U 00BEMbI (PUTYP ¢ IOMOIIBIO HHTETPAIa;

IPUBOAMUTH TPUMEPHl MAaTEMaTHYECKOIO0 MOJCIUPOBAaHMUS € MOMOUIbI0 U depeHIHaIbHbIX
YPaBHEHUN;

11) ymeHue onepupoBaTh MOHATUAMU: KOMIUIEKCHOE YMCIO, CONPSDKEHHBbIE KOMIUIEKCHBIE 4YHCIA,
MOJyJdb M apryMEHT KOMIUIEKCHOTO 4Hcia, (opMa 3ammMcu KOMIUICKCHBIX YHuceNl (TeoMeTpHhyecKas,
TPUTOHOMETpHUUECKas U anreOpanyeckas);

YMETh MPOU3BOIUTH apu(PMETHIECKUE NEHCTBHS C KOMIJICKCHBIMH YHCIIAMH;

IPUBOAUTH IPUMEPHI UCTIOIb30BAHUS KOMITJIEKCHBIX YHCEIT;

12) ymenue cBOOOTHO OTIEPHPOBATH MOHATUSMHE: Cpe/lHee apr(PMeTHIeCKoe, MeAnaHa, HanooIbIIee U
HalMEHblIIee 3HAYEHUs, pa3Max, IUCIepCcHsl, CTAaHJapTHOE OTKJIOHEHHE I ONMCaHUs YMCIOBBIX JAHHBIX;

YMEHHUE WCCIIEI0BAaTh CTATHCTUYECKUE JAaHHbBIC, B TOM YHCJIE C IPUMEHEHHEM IrpauIecKrX METOJIOB
U 3JICKTPOHHBIX CPE/ICTB;

rpaduyecKkd HcciIeoBaTh COBMECTHbIE HAOJIONEHUS C IOMOIIBIO JAMAarpaMM pPACCEUBAHUA U
JIMHEWHOH PErpeccuu;

13) ymeHue HaXOUTh BEPOSITHOCTH COOBITHI C MUCTIOIb30BaHUEM Ipad)UuECKUX METOOB;

MIPUMEHSATH [T pelIeHus 3a1a4d GopMyJIbl CIIOKEHUS U YMHOXEHHUS BEpOsATHOCTEH, popMyIy MOIHOM
BEpOATHOCTH, (hopmyny bepHymniu, komOuHaTOpHbIE (PAKTHI U GOPMYJIBL;

OLIEHUBATh BEPOATHOCTU PpEAIbHBIX COOBITHH; YMEHHME ONEepHpOBaTh MOHATUAMU: CiydaiiHas
BEJIMYMHA, paCHpeleIeHUe BEpPOATHOCTEH, MaTeMaTU4YecKoe OKHUJaHUE, IUCIepCUuss M CTaHAapTHOE
OTKJIOHEHHUE CITy4ailHOI BeNIWYHMHBI, PYHKIUU pacHpeaeIeHNs U MIOTHOCTH PaBHOMEPHOI'0, TTOKA3aTeIbHOTO
Y HOPMAJIBHOTO PaclpeeeHUN;

YMEHHUE HCIOJb30BaTh CBOMCTBA M3YUEHHBIX DPACHpEIENCHUM A peleHus 3ajad; 3HAKOMCTBO C
MOHITHUSIMH: 3aKOH OOJIBIIINX YHCEJI, METO/IbI BBIOOPOUHBIX UCCIIEIOBAHMUIA;

YMEHHUE MPUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIIMX YMCEN B MPUPOIHBIX U OOIIECTBEHHBIX
SIBIICHHSX

14) ymeHue cBOOOJIHO ONIEpUPOBATh MOHATUAMU: TOUKA, MPsiMasi, IUIOCKOCTh, IPOCTPAHCTBO, OTPE3OK,
Jy4, TUIOCKMHM yroji, JBYTpaHHBIA Yroj, TPEXIPaHHBIM yroj, MepeceKaloulrecs, napauieJbHble |
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CKpEIIMBAIOIIUECS MPsAMbIC, MapaJUIeTbHOCTh U MEPIEHIUKYIIPHOCTD MPSIMBIX U IUIOCKOCTEH, Yrojl MeXIy
HPSMBIMH, YTOJI MEXJy IPSIMOH U IJIOCKOCTBIO, YTOJI MEX]1y IIIOCKOCTSMU;

YMEHHUE HCIOJB30BAaTh NPU PEIICHUH 3a/a4 U3ydeHHbIE (DAKThl U TEOPEMBbl INIAHUMETPHUU; yMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB B OKPY’KaIOIIEM MHPE;

YMEHHUE OINEpPUpPOBATh IMOHATUSMHU: MHOTOTPAaHHHK, CEYCHHE MHOTOTPAHHUKA, MPABUIBHBIN
MHOI'OIpaHHMK, NpHU3Ma, NuUpamMuaa, Gurypa M MOBEPXHOCTh BpAllE€HUs, LUMIMHIpP, KOHYC, wiap, cdepa,
pa3BepTKa IIOBEPXHOCTH, CEUYEHHUSI KOHYCAa U LWIMHJIpa, IapajiebHble OCU UM OCHOBAaHUIO, CEUEHUE 11apa,
IUIOCKOCTB, Kacaroliasics cepsl, IINHAPA, KOHYCa;

YMEHHUE CTPOUTH CEUCHHE MHOTOTPAHHUKA, M300pa)kaTh MHOTOTPAaHHHUKH, (UTYpBI M MOBEPXHOCTH
BpALLEHUS, UX CEUEHHs], B TOM YUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB;

yMEHHUE MMPUMEHATH CBOWCTBA

reOMETPUUECKUX (UIyp, CaMOCTOATENIBHO (OPMYJIMPOBATH ONpEACNICHHUs] HU3y4daeMbIX Quryp,
BBIJIBUTATh THIIOTE3Bl O CBOMCTBAX M MPH3HAKaX T€OMETPHUYECKUX (PUTyp, 000CHOBBIBATH HIIM OIPOBEPTaTh
ux;

YMEHHUE MPOBOJUTH KiacCH(UKaNWio GUTyp MO PA3IUYHBIM IPU3HAKAM, BBHIOIHATH HEOOXOIMMBbIE
JIOTIOJIHUTEIIbHbBIE TIOCTPOCHUS;

15) ymeHnune cBOOOAHO ONEpUPOBATH MOHATHAMU: TUIOMAAb GUTYPBI, 00beM (QUTYPHI, BEIHUUUHA

yIila, paccTOsIHUE€ OT TOYKU JI0 IUIOCKOCTH, PACCTOSHUE MEXIY MNPSMBIMH, PACCTOSHUE MEXITY
TUIOCKOCTSIMH, TUIONAab C(ephl, IIONaab MOBEPXHOCTH MUPAMUIBI, TMPU3MBI, KOHYCA, IHIUHAPA, 00BEM
KyOa, psIMOYTOJILHOTO Napajienenunesa, MupaMuabl, PU3Mbl, HIWIMHIPA, KOHYCA, 11apa;

YMEHHE HaxOJIUTh OTHOILIEHHE 00BbEMOB MOI00HBIX (pUryp;

16) ymeHune cBOOOAHO ONEPUPOBATH MOHATUAMU: JBM)KEHUE, MapajuleIbHbII epeHoC, CAMMETPUsS Ha
TJIOCKOCTH M B IPOCTPAHCTBE, IIOBOPOT, NMPeoOpa3oBaHue Mo 100, Mo J00HbIE (GUTYPHI;

YMEHHUE paclo3HaBaThb paBHblE M MOJOOHBIE (UTYpbl, B TOM YHCIE€ B HPUPOJE, HCKYCCTBE,
aApXUTEKTYpeE;

YMEHHUE HCI0JIb30BaTh T€OMETPUYECKHE OTHOIIEHUS, HAXOJUTh F€OMETPUUECKUE BEJINYMHBI (JUIMHA,
yroJi, IUI0MIa/1b, 00BEM) IIPH PELICHUH 33]a4 U3 IPYTHX y4eOHBIX MPEAMETOB U U3 pealbHON KU3HU;

17) ymenue cBOOOAHO ONIEpUPOBATH MOHATUAMU: MIPSMOYTOJIbHASL CUCTEMA KOOPAUHAT, BEKTOP,

KOOpJIUHAThl TOYKH, KOOPJIWHATHI BEKTOpa, CyMMa BEKTOPOB, MPOM3BEIEHHE BEKTOpa Ha YHUCIIO,
pasyio)keHHe BeKTopa Mo 0a3ucy, CKaJlsIpHOE MPOU3BEICHUE, BEKTOPHOE IPOU3BENCHHE, YTOJI MEXIy
BEKTOpaMH, YMEHHE HWCIIOJIb30BaTh BEKTOPHBIM M KOOPJMHATHBIA METOJN IS PEIICHUS TeOMETPUYECKHUX
3aj1ay ¥ 3a/1a4 JPYyTruxX y4eOHbBIX MIPEIMETOB; ONEPUPOBATh MOHATHIMU: MaTpulia 2 X 2 u 3 X 3, onpeaenuTenb
MaTpPHUIIbl, FEOMETPUYECKHH CMBICI OTIPEACITUTES;
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18) ymeHune MonaenupoBaTh pEeaIbHbIE CUTYyallMd Ha S3bIKE MAaTEMAaTHUKH; COCTaBISATH BBIPA)KEHUS,
YpaBHEHUsI, HEPABEHCTBA M HMX CHUCTEMBI II0 YCIOBHIO 3a/aud, HCCIEAOBATh IOCTPOEHHBIE MOJEIU C
UCITIOJIB30BaHUEM ammnapaTa ainredpbl, HHTEPIPETUPOBATH MOJIyUYEHHBIN pe3yIbTar;

CTPOUTh MATEMATHYECKUE MOJEIM C IOMOIIBID T€OMETPUYECKUX IMOHATHM M BEJIWYWH, pPELIaTh
CBS3aHHBIC C HUMHU IPAKTHMYECKUE 3aJa4d; COCTABJIATH BEPOSTHOCTHYIO MOJEIb U HMHTEPIPETUPOBATH
MIOJIyYEHHBIN pe3yibTarT;

peuiaTh NPUKIAIHBIE 33aJa4d CPEACTBAMU MAaTEMaTHYECKOIO aHAIN3a, B TOM 4YHUCIIE COLMAIBHO-
HKOHOMUYECKOTO U (PU3NUECKOT0 XapaKTepa;

19) ymenue BIOUPATh MOAXOISAIINN METO JIsl PEIICHUS 3a/1a4H,

MMOHMMaHUE 3HAYUMOCTU MATEMAaTUKH B HW3YYEHMHM HPHUPOJHBIX U OOIIECTBEHHBIX MPOIECCOB U
SIBIICHHI;

YMEHHUE pacliO3HABaTh MPOSBIECHUE 3aKOHOB MaTEMaTUKHU B UCKYCCTBE, YMEHHE IIPUBOAUTH IPUMEPHI
MaTE€MaTUYECKUX OTKPBITHI POCCUICKON U MUPOBOM MAaTEMATHYECKOU HAYKH.
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1.3. Kosim4ecTBO 4acoB HA yCBOeHHe 0011e00pa30BaTeIbHOI JHCIUIIJIHHbI

(mpeameta)

Tabmuma 1.3

Buj yueOHoit padoThl

O0beM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM 1M CHHIIJIMHbI

334
(mpeamera)
B T.4. B (hopMe NPaKTHYECKOH MOATOTOBKH
OCHOBHOE COJIepKaHUe 260
TEOpPETUYECKOe 00yIeHnE 230
NPaKTUYECKHUE 3aHATHS 30
IIpodeccuonHaIbHO OPHEHTHPOBAHHOE Co/lep:KaHue (Co/lep:KaHue 20
NMPHUKJIATHOT0 MOIYJIA)
B r.u.:
TeopeTudeckoe o0ydeHue 0
IPAKTUYECKHUE 3aHSITUS 20
WH/IMBUYaJIbHBIA IPOCKT (1a/HET) HeT
Camocmosmenvhas paboma 46
Koncynomayuu 4
IIpome:xxyTouHast arTecranusi B GopMe 3K3aMeHa 4
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2. CTPYKTYPA Y COIEP’)KAHME OBIIEOBPA3OBATEJILHOM
JUCLUATLTAHBI (TPEJMETA)

2.1. ITo mporpamme JUCIUILIMHBEI «MaTemaTukay npeaycMoTpero 334 vaca. B tabmume 2.1.1
IPUBOIUTCS JIeTalIbHAs CTPYKTypa o0beMa yueOHOH TUCIMIIMHEI B Yacax, [0 BUAaM y4eOHOM
JESTEIbHOCTH (TeopeTHIecKoe o0yueHue, MpakTHYecKue 3aHsATHs, T1abopaTopHbIe paboThI,
KypcoBas padoTa (IIpOeKT), CaMOCTOsATENIbHAS paboTa, MPOMEKYTOUHAS aTTECTALUs) B
cootBercTBUU ¢ ®I'OC COO, yrBepxkaenHoro [Ipukazom Munobpuayku Poccun ot 17.05.2012
Ne413 (pen. ot 22.08.2022).

2.1.1 TemaTudeckwii 1aH u coepkanue o0e00pa3oBaTeILHON TUCITUTUTMHEI (TIpeIMeETa)
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2.1.1 TemaTuyeckuii MJIaH U coep:kaHue 001e00pa3oBaTeIbHON TUCIUIJIMHBI (MPeaMeTa)

CopneprxaHye TEMaTHYECKOTO TJIaHa OCBOSHHS YUeOHOH TUCIMITIMHBI TPEACTaBIeHO B Tabmuie 2.2.1

TeMaTuyecKuil JIAH y4eOHOM M CIIUNINHbBI

Tabmuua 2.1.1

HaumenoBanue pa3jiesioB Conep:xanue yuyeOHOro Mmarepuasa u GopmMbl OPraHu3anuM JAesiTeJIbHOCTH Oobem | Koawbl
o0yuawuuxcst 4acoB KOMIIETEeHI U,
¢dopmupoBanmnio
KOTOPBIX
crocoo0cTByeT
3JIEMEHT
NPOrpaMMBbI
1 2 3 4
Pasnea 1. [loBTOpeHHe Kypca MAaTeMaTHKH OCHOBHOM IIKOJIbI
Tema 1.1. Conep:xanue yueOHOro MaTepuaa 24 OK 01, OK 04, TIK
Lleap u 321241 MaTeMaTHKA 1 | Lenb 1 3a1aun MaTEMaTUKU IPU OCBOCHUU CIELUAIBHOCTU. ba30BbIe 3HAHUS U YMEHUS 2 1.3.
TpH OCBOCHUH 0 MaTeMaTHKe B IpodecCHOHATFHON U B TIOBCETHEBHOM JesITETbHOCTH. MHOXECTBO,
CIICUATBHOCTH. orepanyy HaJ MHOKECTBaMH, JuarpaMmMsl Ditnepa-Benna. Mcnonb30Banue TeopeTHKo-
MHo:kecTBa 1 JI0THKA. MHO>XECTBEHHOI0 anmnapata AJis ONUCaHUs peajbHbIX IPOLECCOB U SIBJICHUM B
podeCCHOHANBHON AEATENFHOCTH, TIPU PEIICHUH 33/1a4 U3 APYTHX TUCIUIUINH
Tema 1.2. 2 | Harypanwsubie u nensie yucna. [Ipu3Haku 1eTuMOCTH HEIbIX Yrcell. ParimoHansHbIe 4
Yucna v BbIYUCTEHAS yrcia. OOBIKHOBEHHBIE U JIECATUYHBIC IPOOH, TIPOLIEHTHI, 0ECKOHEYHbIE IEPUOMICCKHE
npoOu. ApupmeTnyeckre onepanuy ¢ palMoOHaIbHBIMU YUCIaMH, TPE0Opa30BaHUs
YHCIIOBBIX BBIpayKeHUI. JlefcTBUTENBHBIE YiCa. PanimoHanbHbIe M MppallHOHATIEHBIE
yrcia. ApupMeTHIecKue ornepanuu ¢ AeHCTBUTENbHBIMYU YicaaMu. [IpubnmkEHHbIe
BBIYHCIIEHHS], IPABHJIa OKPYTJICHUS], TPUKUAKA U OLICHKA PE3YJIbTaTa BEIYHCICHUN
Tema 1.3. 3 | ToxnecTBa U TOXKAECTBEHHBIEC IPe0Opa30BaHusl. Y paBHEHHE, KOPEHb YPaBHEHHS. 6
ToxnecTBa M TOXKAECTBEHHbIE HepaseHctBo, penieHue HepaBeHCTBa. MeToa nHTEpBaioB. Peenue nenbix u 1pooHo-
npeoopazoBaHus Y paBHeHUsl, palOHAIBHBIX YPAaBHEHUI U HEPAaBEHCTB. [IpruMeHeHne ypaBHEHUI U HEPABEHCTB K
HepaBeHCTBA H UX CHCTEMBbI pELIEeHHI0 MaTeMaTHYECKHX 3a]1a4 U 3a]a4 U3 Pa3InIHbIX 00JacTell HAyKH U peatbHON
*uU3HU. CUCTEMBI H COBOKYITHOCTH PallMOHAIBHBIX YPAaBHEHUM U HEPABEHCTB. CUCTEMBI
JINHEWMHBIX ypaBHEHUH. PellleHne npuKkiIaHbpIX 3a/1a4 C [IOMOIIBK CUCTEMBI TUHEUHBIX
ypaBHEHUI
Tema 1.4. IIponeHTHBIE 4 | lIpodeccuoHaJLHO OPHEHTHPOBAHHOE coJep:KaHue (coaepKaHUe MPUKIATHOIO

BbIYHUCJICHUSA B

MOJYJIfA)
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l'lpO(l)eCCI/IOHaJ'lebIX 3agadax

[Ipumenenne npoOGeil u MPOIEHTOB IS PEIIeHNS MPUKIAIHBIX 33a/1a4 U3 Pa3TMIHBIX
oTpacyeit 3HaHWH U peanbHOU Ku3HH. [[pnOmmKkEHHbBIC BEIYUCICHYS, TTPaBUIa

OKpYTJICHUsI, IPUKUIKA U OLICHKA Pe3yJbTaTa BIYUCICHUH. Pa3Hbie criocoOb 2
BBIYUCIICHHS IPOLEHTOB. [IporieHTHBIE BEIYHCICHUS B TPO(EeCCHOHATBHBIX 3aa4ax.
[IpumeHeHne ypaBHEHUI 1 HEPABEHCTB K PEIICHUIO MaTeMaTHUECKHUX 3a/1a4 U 3a/1a4 U3
pa3nUYHBIX 00JaCTel HAYKH U peallbHOW JKU3HU
5 | IpakTyeckoe 3ansiTue ¢ npogeccuoHaIbLHOI HanpaBJaeHHOcThI0 1. [IponenTHBIE 2
BbIYMCJIEHHs B IPogecCHOHAILHBIX 3a1a4aX
Tema 1.5. 6 | IlocemoBaTenbHOCTH, CIIOCOOBI 3aJaHUS IOCIEA0BATeILHOCTEH. MOHOTOHHBIE 2
IlocienoBaTenbHOCTH MOCJIeI0BaTeNILHOCTH. ApU(MeTHIEcKas U TeoMeTpruieckas nporpeccuu. beckoneuno
U NPOrpeccuu yObIBatomiast reomeTpudeckas nporpeccus. Cymma 0€CKOHEUHO yObIBaromen
reometpuyeckoi nporpeccuu. opmyna cioxHbIX OpoleHTOB. Vcnons3oBaHue
IIPOTPECCUN VIS PEIICHUs] PeaIbHbIX 3a/1a4 PUKJIaJHOI0 Xapakrepa
Tema 1.6. 7 | ©ynkums, cnocoOsl 3ananus Gynkuuu. ['paduk Gynkuun. Bzanmuo oOpaTHbie 4
@OyHKIUM ¥ rpapukn ¢bynkuuu. O61acTh onpeescHns © MHOXKECTBO 3HaueH GyHkunu. Hynm ¢pyHkumu.
[TpomesxyTku 3HaKonocTosHCTBA. YETHBIC M HeuéTHBIC QYHKUUHU
Tema 1.7. 8 Beruucnenus u npeodpasoBanus. YpaBHEeHUsS U HepaBeHcTBa. [Iporpeccun. @yHkunu u 2
BxoaHoii KOHTPOJIb rpaduku.
KonTponbHas pabora.
Pa3nen 2. Crenenu n kopHu. CTeneHHasi, noka3atejbHas M Jorapupmudeckas pyHkuus 48 OK 01, OK 04, ITIK
Tema 2.1. Copep:xxanue y4eOHOro MaTepHuaIa 4 L3
Apudmernueckuii KOpeHb n— 1 | Apudmernueckuii KOpeHb HATYpaIbHOU cTeneHu. JledcTBrS ¢ apuPMETHIECKUMHA
0ii cTenmeHn KOPHSIMU N—OM CTENEHHU.
Tema 2.2. 2 | Crenens c uensiM nokasareneM. CtanzaptHast opma 3alucH JeHCTBUTEIBHOTO YHCIIA. 6
Crenenu. CTannapTHas HUcnonb3oBanue noaxosineii GopMbl 3anicu IeHCTBUTENBHBIX YHCEI JIJISI PEILICHNUS
(hopma 3anucu MIPaKTHUYECKUX 3a/1a4 U IPECTaBIeHUs NaHHBIX. CTeNeHb C palioHAIbHBIM
JefiCTBUTEJBLHOI0 YK caa nokasareseM. CBoiicTa cteneHu. IIpeoOpazoBanue BEIpaXXEHUM, COAEPIKAILINX CTEIIEHH
C pallMOHAJIbHBIM IOKa3aTeleM
Tema 2.3. Ctenennas GpyHKuus 3 | Crenennas QpyHKIHS ¢ HATYpaJbHBIM U IIJIBIM MOKa3areieM. E€ cBoiicTBa 1 rpaduk. 4
CaoiicTBa 1 rpadMiK KOpHsI n-0l CTENeH!
Tema 2.4. 4 | PemeHne uppaniioOHAIbHBIX YPAaBHEHNH 1 HEPABEHCTB 4

HppannoHanbHble ypaBHeHUs!
U HepaBeHCTBA
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Tema 2.5. 5 | IIpakTHyeckoe 3ansiTHe 2. UppanuoHajbHble yPABHEHHsI M HEPABEHCTBA. 2
Ilpumenenne cBOMCTB
cTeneHHOH (pyHKIUM
Tema 2.6. 6 | IlokasarenpHast pyHKINS, €€ CBOMCTBA U TPAPUK 4
IokazareapHass pyHKUMSA,
ee cBoiicTBa
Tema 2.7. 7 | Iloka3aTenbHbIC YpaBHEHUS U HEPABEHCTBA 4
Iloxa3aTe/bHBIC ypAaBHEHHSA
W HepaBeHCTBA
Tema 2.8. 8 | IpakTnyeckoe 3ansitue 3. Penenne nmoka3arejJbHbIX YPABHEHUI U MOKA3ATeJIbLHBIX 2
IIpumeHeHnne cBOMCTB HEpPaBEHCTB
MOKa3aTeJIbHOH (PyHKIUH
Tema 2.9. 9 | Jlorapudm uncna. JlecATHUHBIN U HATYpAJIbHBIN JIOrapu(pMBbI 2
Jlorapu¢m uuncaa.
JlecaTHYHBII
U HATYPAJIbHbIH JIOTapuMbI
Tema 2.10. 10 | [Ipeobpa3zoBaHue BRIPAKEHHH, COMEPIKAIIMX JIOrapr(MbI 4 OK 01, OK 04, TIK
CaoiicTBa Jorapu¢pmosn 1.3.
Tema 2.11. 11 | Jlorapudmudeckas pyHKIIus, €€ CBOMCTBA U TpaPuK 4
Jlorapudpmuyeckas pynkuus,
ee cBoiicTBa
Tema 2.12. 12 | JlorapupmMudeckure ypaBHEHUS U HEPABCHCTBA 4
Jlorapupmuueckue
YPABHEHHUS U HEPABEHCTBA
Tema 2.13. 13 | Ilpumenenue norapudma. Mcropus pazsutus maremaruku. Jlorapudpmudeckas cnupaib 2
Jlorapu¢gmebl B npupoae u B ipupojie. Ee MaTemaTnueckue cBolicTa. Mcrnons3oBanue rpadukos
TeXHHKe (GyHKIWH U UCCTeIOBaHUS MTPOLIECCOB U 3aBUCHMOCTEH, KOTOPhIE BO3HUKAIOT TPH
pelIeHnHN 33/1a4 U3 Pa3IUUHBIX 001acTel HAYKU U peaIbHOM KU3HU

14 | IlpakTuueckoe 3aHaTHE 4. PelieHue JorapupMuyecknx ypaBHeHUd U HEPABEHCTB 2
Pa3nen 3 IIpsiMble U NJIOCKOCTH B MPOCTPAHCTBE 22
Tema 3.1. Coaepixanue yueOHOro MaTepuaJa 2 OK 01, OK 04

IloBTOpEHME MIIAHNMETPHH.

1

OcHoBHbIe PUTYpBI, GAKTHI U TEOPEMBI TNIAHUMETPUH. OCHOBHBIE TIOHSTHUS
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OcHOBHbBIE NOHATHSA crepeomeTpud. Touka, psiMas, III0CKOCTh, IPOCTpaHCcTBO. [lonsTue 00
cTepeoMeTpuHu AKCHOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHHU U CIEICTBUS U3

HUX
Tema 3.2. 2 | B3zaumHoe pacnono)keHue NpsAMBIX B IPOCTPAHCTBE: NEPECEKAIOIINECS], TapaIeIbHbIE U 6
IIpsiMble ¥ MJIOCKOCTH CKpelnuBaromuecs npsmslie. [lapaniensHOCTs IPAMBIX U IIIOCKOCTEHN B TPOCTPAHCTBE:
B IIPOCTPAHCTBe. napajiebHble IPSIMbIE B IPOCTPAHCTBE, MapAJUIENbHOCTh TPEX MPSIMBIX,
ITapanseabHOCTH NPSIMBIX, MapajIeTbHOCTh NPSAMOM U TNIOCKOCTHU. YTJIBI C COHANIPABIEHHBIMU CTOPOHAMHU, YTOJI
NPpsSIMOii ¥ IVIOCKOCTH, MEXIy NPSIMBIMH B IPOCTpaHCTBE. IlapauienbHOCTh IIOCKOCTEN: MapaiebHbIe
IJI0CKOCTeH IJIOCKOCTH, CBOMCTBA MapajUIeNbHbIX IIIOCKOCTEN. [IpocTeiie npocTpaHCTBEHHBIE

(urypsl Ha IIOCKOCTH: TETPadp, KyO, napajuieenumne]l, IOCTPOCHHE CEYCHNI

IIpakTuyeckoe 3anstue 5. [lapaniejJbHOCTb NPSIMOIi U IJIOCKOCTH. 2
Tema 3.3. 4 | IlepnieHAUKYISPHOCTD MPSIMOM U MIIOCKOCTH: MEPIIEHIUKYJIISPHbIE IPSIMBIE B 2
IepnenauKyJsIpHOCTH [IPOCTPAHCTBE, NMPSAMbIE NapajielbHble U NePIEeHANKYISIPHBIE K IUIOCKOCTH, TIPU3HAK
MPAMBIX MEPIEHINKYIIIPHOCTH NMPSIMOM U MJIOCKOCTH, TEOPEMa O MPSMOH MEPIEHANKYIISIPHOM
U IUIOCKOCTeM IIJIOCKOCTH
Tema 3.4. 5 | Yrusl B IpOoCTpaHCTBE: YIOJ MEXKIY MPSIMOU U TUIOCKOCTBIO, IBYTPAHHBIN yToJ, 4 OK 01, OK 04, TIK
Yrisl MekAy NpIMbIMHA JIMHEHHBIN yron AByrpaHHoro yria. [lepneHaukynsp 1 HaKJIOHHBIE: PACCTOSIHUE OT 1.3.
U TLUI0CKOCTSAMH TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOI 10 INIOCKOCTH, MPOEKLHs (PUTYpPhI HA

IJI0CKOCTh. [lepnenauKyaspHOCTh MIOCKOCTE!: IPU3HaK NepIeHANKYISIPHOCTH ABYX

IIJIOCKOCTEM.

6 | lIpakTHyeckoe 3anaTHE 6. Teopema 0 TPEX mepneHIUKYIAPAX 2

Tema 3.5. 7 | IpodeccnonanbHO OpEeHTHPOBAHHOE cojlep:KaHue (colep:KaHue MPUKJIATHOTO 2
IIpsiMble ¥ MJIOCKOCTH B MOIYJIsl)
NMPaKTHYeCKHUX 3a/a4yax. Pacrnonoxenue npsAMBIX U TUIOCKOCTEN B OKpPY>KaloLIeM MUpe (ITPUPOJIE, UCKYCCTBE,

apXUTEKTYype, TEXHUKE). PelieHne mpakTHKO-OpHEHTHPOBAHHBIX 33]1a4.
Tema 3.6. 8 | B3anmHoOe pacnosnokeHne NpsMBIX U III0cKocTel B mpocTpancTse. [locTtpoenue 2
OcHoOBHBIE CEUYCHUI.
NMPOCTPAHCTBEHHbIE (PUTYPHI
U MX B3aMOpPAacHoJI0OKeHHe
Pa3pnen 4. KoopauHaTrsl H BEKTOPbI B IPOCTPAHCTBE 14 OK 01, OK 04
Tema 4.1. Coaep:xanue yueOHOIro Marepuasa 4 OK 01, OK 04
BekTopsl B IpocTpancTBe. 1 | Bekrop Ha utockocTH U B mpocTpancTBe. CI0KEHNE 1 BEIYUTaHNUE BEKTOPOB.
HeficTBEs ¢ BeKTOPaMH YMHOKEHHUE BEKTOpa Ha 4nciio. PasnoxeHne BeKTopa o TpéM HEKOMIUTAHAPHBIM

BekTopam. [IpaBuno mapamenenumena. Pemenne 3aga4, CBSI3aHHBIX ¢ IPUMEHEHHEM

IpaBUJI IEUCTBUI C BEKTOpaMU
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Tema 4.2. 2 | IIpsmoyronbHas cucTeMa KOOpIWHAT B IPOCTpaHCTBE. KoOOpAMHATEHI BEKTOPA. 2
KoopauHATBI B IPOCTPAHCTBeE. [Mpocrelimue 3ana4u B KOOpAMHATAX. YTOJI MeXIy Bekropamu. CKanspHoe

MpOU3BeIeHNE BEKTOPOB. BrIuncienue yrioB Mex Iy NpsSMBIMU H TUIOCKOCTSIMU.

3 | pakTnyeckoe 3ansitue 7. [Ipocreiilnue 3aga4yu B KOOPAUHATAX.

Tema 4.3. 4 | KoopauHaTHas MJI0CKOCTh. BBIUNCIIEHHE PACCTOSIHUM U IUIOIIAAEH Ha KOOPIUHATHOMN
IIpakTNKO-OpHEHTHPOBAHHDIE miockocTH. KonnyecTBeHHBIE pacyeTsl
3a/1a44 HA KOOPAUHATHOM
IIOCKOCTH
Tema 4.4. 5 | KoopauHaTHO-BEKTOPHBIN METOA MU PEILIEHUN TEOMETPUUYECKUX 3a1a4. Pemenue 3aaay, 4
Pemrenne 3axay Ha CBSI3aHHBIX C IPUMEHEHUEM MPaBUII ACHCTBUH C BEKTOpaMH. 3a7ayyl TUIAHUMETPUHU H
KOOPANHATHI CTEPEOMETPHU U METOBI UX PELICHUS
U BEKTOPbI
Paspnen S. OcHoBbI TpUroHOMeTpHH. TpUroHoMeTpuyecKne PYHKIUH 36
Tema 5.1. 1 | Cunyc, KOCHHYC ¥ TaHT'€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHT€HC 4
OcHOBBI TPUHTOHOMETPHH YHCIIOBOTO apryMeHTa. TpUroHoMeTpruiecKast OKpyKHOCTb, OTIpeesieHIe

TPUTOHOMETPUUECKUX (QYHKIUHM YHCIOBOTO apryMeHTa
Tema 5.2. OcHOBHBIE 2 | IIpeobOpazoBaHue TPUTOHOMETPUYECKUX BhIpaskeHHH. OCHOBHBIE TPUTOHOMETPHUYECKHE 4
TPUTOHOMeETpHYECKHE bopmybt
TOXKIECTBA

3 | Ipakrnyeckoe 3ansitue 8. [IpeodpazoBanne NpocTeHINX TPUTOHOMETPHUECKHUX 2

BbIPAKEHM.
Tema 5.3. 4 | Oynkuus. [epuognueckue pyHkuuu. Tpuronomerpudeckne GyHKIIUH, X CBOHCTBA U 4
Ilepuoguyeckue pyHKIUM. rpaduKu
Tpuronomerpuyeckue
GyHxunu
Tema 5.4. 5 | Cxarue u pactspkeHue rpadukoB Tpuronomerpuieckux ¢pynknuii. [IpeobpazoBanne 2
IIpeoOpa3oBanue rpagukos rpaMKOB TPUTOHOMETPHUYECKHUX (PYHKITHI
TPUTOHOMETPHYECKHX
¢yHkumii 6 | [IpakTHyeckoe 3ansTHe 9. padukxu TpUroHOMeTpUYECKNX (PYHKIIHIA. 2
Tema 5.5. 7 | HpodeccnonanbHO OpMEeHTHPOBAHHOE cojlep:KaHue (coAep:KaHue MPUKJIATHOIO 2
Onucanue MOJYJIst)
NPOM3BOACTBEHHBIX Hcnonp3oBaHne CBONCTB TPUTOHOMETPHUYIECKUX (DYHKIHIA B TPO(ECCHOHATBHBIX

NPOLECCOB ¢ NOMOLIBI0
rpadpukoB GpyHKIOMii

3agadax. Hcnons3oBanue Fpa(bI/IKOB (bYHKLII/Iﬁ I UCCIICAOBAHUS MMPOLICCCOB U

3aBHCHMOCTCﬁ, KOTOPBIC BOBHUKAIOT IPU PCIICHUHU 3a[1a4 U3 APYTHUX y‘-Ie6HI>IX
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TUCITUTIINH B PEATHbHON KU3HU

Tema 5.6. 8 | O6parnbie pynkimu. O0paTHBIE TPUTOHOMETpHUYECKHEe PyHKIHHU. VX cBoOCcTBA 1
OopaTHble rpaduKu 4
TPUTOHOMETPHYECKHE 9 | IpakTHyeckoe 3anaTHE 10. OGpaTHBIE TPUTOHOMETPHYECKHE (PYHKIIMH 2
GyHKUMH
KonTtpoannas padorta (3a 1 cemectp) 2
Tema 5.7. 10 | Pemenwne TpUroHOMETPHUYECKUX YpaBHEHUH 2
Tpuronomerpuveckue
YPaBHeHHUsI
Tema 5.8. 11 | [Ipumepsl TPHrOHOMETPUUECKHE HEPABEHCTBA. PeleHne npocTenmmx 2 OK 01, OK 04
Tpuronomerpuyeckue TPUTOHOMETPUUECKUX HEPABEHCTB B TOM YHCIIE C UCTIOJIb30BAHUEM CBOMCTB (DYHKITUI
HepaBeHCTBA
Tema 5.9. 12 | TpuroHomeTpu4ecKHe BIpaXXEHUS, YPAaBHEHHS U HEPABEHCTBA 2
Pemenne 3apa4
TPUTOHOMETPUH

13 | IlpakTuueckoe 3ausTue 11. [Ipocreiiline TpUroHoMeTpNYeCKHe YPaBHEHHUS U 2

HepaBeHCTBA.

Pa3nen 6. [Ipon3Bognas GpyHKINHU, ee MPUMEHEHHE 36
Tema 6.1. MOHOTOHHOCTH Coaep:kanue yuefHOro MaTepuaia OK 01, OK 04
GYHKIHHA. IKCTPEMYMBI 1 | IIpoMexyTKH MOHOTOHHOCTU (PYHKIIUH. MaKCUMYMbl U MUHUMYMBI (DYHKITHH. 6
¢yuxuun. Toukn sxcTpemyma HaunGonpiree 1 HanMeHbIlIee 3HaYeHNEe PYHKIIMY Ha IPOMEKYTKE
Tema 6.2. Ilonsitue 2 | HenpepeiBHble ¢pyHKIMU. MeTox HHTEPBAIOB s PELICHUS! HEPABEHCTB 2
0 HeNpepbIBHOCTH (PYHKIIUH
Tema 6.3. 3 | llpousBognas ¢pynkuun. [Iponssoansie anemeHTapHbIX QyHKIUNA. DOpMyIbI 4
IIpousBognas pyHKIMHU HaX0X/IE€HUS TPON3BOIHON CyMMBI, TPOU3BEIEHUS 1 YACTHOTO.
Tema 6.4. 4 | 'eomeTpuyecKkuil CMBICI IPOU3BOIHON (QYHKIIMH — YIIIOBOH KO3((UIMEHT KacaTeIbHON 2
I'eomerpuueckunii cMbICT K rpaduKy QYHKIUH B TOUKE. YpaBHEHUE KacaTelbHOU K rpaduKy GyHKINU
pOU3BOTHON 5 | MpakTuyeckoe 3ansaTue 12. FeoMeTpryecKuii CMBIC] POM3BOTHOI. 2
Tema 6.5. 6 | [IpodeccnonanbHO OpUEHTHPOBAHHOE cojlep:KaHue (colep:KaHUe MPUKJIATHOTO 2
Du3nYeCcKUii CMBbICJI MoayJisi) Ouznuecknii (MEXaHHUYECKUH) CMBICI IIPOU3BOTHOM.
MPOU3BOAHOI [IprMeHeHne Npou3BOIHON AJIs ONPEAETIEHMS CKOPOCTH MTPOLECCa, 3aJaHHOTO
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B MpodeccHoHATbHBIX

hopmymoit uiu rpaduKoM

3asayax
Tema 6.6. 7 | Bo3pactanue u yopiBaHNE (DYHKLINH, COOTBETCTBHE BO3pACTAHMS U YObIBaHUS (PYHKIUH 2
IIpumeHeHue NPONU3BOAHOM 3HaKy Mpou3BoIHOH. [IpuMeHeHre MpOn3BOIHON K HCCIeOBaHUIO (PYHKIMH Ha
K MCCJIeOBAHNI0 QyHKUMIT MOHOTOHHOCTb ¥ OKCTPEMYMBI.
HA MOHOTOHHOCTb U

8 | IpakTnyeckoe 3ansitue 13. UcciaenoBanne pyHKIMU HA MOHOTOHHOCTb. 2
IKCTPEMYMBI
Tema 6.7. 9 | Anroput™m uccnenoBanus GyHKIMNA U TIOCTPOSHHS €€ TpaduKa ¢ MOMOIIIBIO 4
HccaenoBanne pyHkumii npousBogHOH. [locTpoenne rpadukoB MHOTOWICHOB C HCTIONB30BAaHUEM ammapaTa
U nocTpoeHue rpagukos MaTeMaTHYECKOI0 aHanu3a. McTopust pa3BUTHS MaTEMaTHIECKOTO aHATIM3a
Tema 6.8. 10 | HaxoxaeHue HaMOOJBIIET0 U HAMMEHBIIIETO 3HAUCHHS (DYHKIIUU Ha OTPE3Ke. 2
Haubonbiuee u HaMMeHbIIee [Ipumenenne npon3BOIHON sl HAXOKACHUS HAWIYUIIErO PEIleHHUsI B IPUKIIaJHBIX
3HaYeHMs! PYyHKLMHU Ha 3ajadax, Ul ONpeaesieHHs CKOPOCTH IIpoliecca, 3aaHHOro (JOpMYJIOH Win Tpad)ukoM
oTpe3Ke

11 | IlpakTuueckoe 3ausaTue 14 Haudosbiee u HanMeHblIee 3HaYeHHe QPyHKIMH. 2
Tema 6.9. 12 | IlpodeccoHaILHO OPUEHTHPOBAHHOE CO/IEP KaHMe (Co/lepKaHne MPUKJIATHOTO 2
Haxo:xneHue onTUMAJIbHOTO MOIYJIs1)
pe3yJabTaTa ¢ IOMOLUbIO [Ipuknanuble 31241, B TOM YUCIIE COLMAIBHO-9KOHOMUYECKOTO U (PU3UIECKOTr0
NMPOM3BOHOI B NPAKTHYECKHUX XapakTepa, X pelieHne CpeICTBaMU MaTeMaTHYECKOT0 aHajIn3a
3agavax 13 | IlpakTHyeckoe 3aHATHE ¢ MPOodeccHOHATBLHOI HaNpaBJeHHOCThIO 15. Haxoxknenne 2

ONTHMAJBHOIO Pe3yJIbTaTa ¢ IOMOLUbI0 NPON3BOIHOIA.
Tema 6.10. Pemmenue 3amxay. Huddepenuuposanue Gpynkumii. MccnenoBanue GyHKINHA ¢ TOMOIIBIO TPOU3BOAHOM. 2
IpousBognas pyHkummu, Haubonpiiee u HanMeHbIiee 3HAYCHUS QyHKIIMN
ee MIpUMeHeHne
Pa3nes 7. MHOrorpaHHHUKH U Tesla BpallleHUsl 46
Tema 7.1. ConepskaHue y4eGHOro MaTepuaia 2 OK 01, OK 04
MHOrorpaHHUKH 1 | IlonsTHE MHOTOTrpaHHHKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBIITYKIIbIC U
HEBBIMYKJIbIE MHOTOTPAaHHHUKH; Pa3BEPTKA MHOTOIPAHHHUKA.

Tema 7.2. 2 | Ilpusma: n-yrompHas mpu3Ma; TpaHU U OCHOBAHUS MPU3MBI; IPsMasi U HaKJIOHHAs 2
Ipusma. Hpsmas MPU3MBI; OOKOBasI U TOJIHAS TOBEPXHOCTH MPHU3MBI. DJIeMeHTHI pu3Mbl. [IpaBunbHas
U NPaBWIbLHAS MPU3MBI pu3Ma

3 | [IpakTnyeckoe 3ansatue 16. [Ipusma: pemenue 3aaady. 2
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Tema 7.3. 4 [Napannenenwumesn, mpsSAMOYTONBHBIN Mapajuienenumnes u ero cBoiictea. Ky6. Cedenne
Mapanaenenunen, Kyo KyOa, mapajuiesenurena
Tema 7.4. 5 | Ilmpamupa: n-yrompHasi IHpaMuIa, TPAaHU U OCHOBaHHE MTUPAMUIBI; OOKOBAs M IOJTHAS
Iupamupa. llpaBuiabHas [IOBEPXHOCTh MUPAMU/IBL; IPABIWIIbHAS U yCEeUEHHAsI MUpaMuIa. DIEMEHTbI TUPaMUIBL.
nupamMuaa. Y cedeHHast Brruncnenne 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, JraroHalu, YIibl
nupamMuaa
6 | IIpakTnyeckoe 3ansitue 17. [lupamuaa: pemeHue 3aaadq.
Tema 7.5. 7 | [Inomaap 60KOBOI MOBEPXHOCTH U TOJTHOM MOBEPXHOCTH NPSMON IPU3MBI, MJIOMIAAD
boxosast u noJiHanA OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH NpsMoi npu3Mbl. [Inomans 60koBoi
NOBEPXHOCTh PU3MBI, IIOBEPXHOCTH U TIOBEPXHOCTHU MPABUIBLHON MUPAaMUABI, TEOPEMa O IIJIOMAAN OOKOBOI
MUPaAMUIBI IIOBEPXHOCTU YCEUEHHOM MUPAMUT
Tema 7.6. 8 | IBwxenue B npocTpaHcTBe. CHUMMETPHS B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIIEHO
JIBUKeHMe B POCTPAHCTBeE. TOYKH, IPAMOH, MIIOCKOCTH. DJIEMEHTHl CHMMETPUH B MUpaMUiax, Mapasuieienuneaax
CumMeTpus B IPOCTPAHCTBE
Tema 7.7. 9 | [lonsATHE NPaBWIBHOTO MHOTOTPAaHHHKA; IPABUJIbHAS IPU3Ma U NPaBUIbHAS MUPaMH/A;
IIpaBuabHbIE MIPaBUIIbHAS TPEYTOJIbHAS MUPAMHIA U IPABMIIBHBIN TeTpasap; KyO. [Ipencrasnenue o
MHOTOrPAaHHMKH, UX CBOICTB MIPaBUJIBHBIX MHOTOT'pPaHHUKAX: OKTa3JIp, A0AEKadIp U UKocadap. J(BukeHue B
MIPOCTPAHCTBEC. D1eMEeHTEI CUMMETPHUHU B ITPABUJIBHBIX MHOT'OI'PaHHUKAX
Tema 7.8. Cummerpusi B 10 | IpodeccuonaabHO OPHEHTHPOBAHHOE COdep:KaHue (CoAep:KaHue MPUKJIATHOTO
npodeccun. Ceuenus MOy JIs1)
MHOTOrPAHHHUKOB B CumMmeTpus B IPUPOJIE, ApXUTEKTYpe, TEXHHUKE, B ObITY, B Mpodeccuu. Mcnonp3oBaHue
npogeccHOHATBHBIX 3a/1a4ax JBIDKEHUH B IPOCTPAHCTBE NPH PelieHUH NpodhecCHOHAIbHBIX 3a1a4. CeueHus IPU3MBI
u nupamuzpl. [locTpoeHne ceueHuit MHOTOTpaHHHUKOB, UCTIONB3Ys METO/I CJIEAOB.
BrInosnHeHre BEIHOCHBIX INIOCKUX YePTEKEH U3 PUCYHKOB IPOCTHIX 00BEMHBIX (pUTYD
(Bux cBepxy, COOKY, CHUZY)
11 | IpakTuueckoe 3ausaTue 18. [locTpoenue ceuenmii.
Tema 7.9. 12 | Hunuaapudeckas MOBEPXHOCTh, 00pa3ylolye IUIMHAPUIECKON TOBEPXHOCTH, OCh
Huaunap, ero UWINHAPHYECKOH MOBepXHOCTH. L{mimHap: ocHOBaHMS 1 OOKOBas IOBEPXHOCTH,
cocTaJjsiiomme. Ceuenue o0pasymolas 1 0Ch; IIOMIa b OOKOBOH M MOJHOM MOBEPXHOCTH. 300pakeHne
HMJIHHApA HWIMHApPA Ha TToCcKoCTH. Pa3BépTka mummaapa. CedeHus muiauHapa (TI0CKOCTHIO,
napajiebHON MM NepIeHINKYISIPHON OCH LMJINHPA)
13 | IlpakTuueckoe 3ausaTHe 19. Pemmenne 3ana4: nNMJIMHAP.
Tema 7.10. 14 | Konunueckasi IOBEpXHOCTh, 00pa3yIonne KOHNYeCKOH TOBEPXHOCTH, OCh U BEPLIMHA

OK 01, OK 04
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Konyc, ero cocraBasionime. KOHHMUeCKOH noBepxHocTu. KoHyc: ocHOBaHME U BEpIIMHA, 00pa3yolias U OCb;
CeueHnne KOHYC IUI0IIaAb OOKOBOM M IOJIHOM NOBEPXHOCTH
Tema 7.11. 15 | Yceu€nHslii KOHYC: 00pa3yoIIHe U BEICOTA; OCHOBAHUS U OOKOBAs MOBEPXHOCTb. 2
Yceuennnblii konyc. Ceuenne Uzobpakenne koHyca Ha INIOCKOCTH. Pa3BépTka koHyca. CeueHust KoHyca (IIOCKOCTBIO,
yYCe4eHHOro KOHyca napajieJbHONH OCHOBaHMIO, M INIOCKOCTHIO, IPOXOIAILEH Yepe3 BepIInHY)

16 | IlpakTuueckoe 3ausitue 20. Pemenne 3aaa4: KOHYC. 2
Tema 7.12. 17 | Cdepa u map: neHTp, paanyc, AMaMeTp; IIOMAAb MOBEPXHOCTH chepsl. BzanmHoe 2
lap u cdepa, nx ceuenus pacrnonioxkeHue cepsl U INIOCKOCTH; KacaTelbHas IIIOCKOCTh K cepe. M300paxenue

cdepsl, mapa Ha miockoctu. CeyeHus mapa
Tema 7.13. 18 | [lonrstue 06 06bEMe. OCHOBHBIE CBOIICTBA 00BEMOB Tenr. OOBEM MHpPaMUIBI, TPU3MBI 2
IHonsiTue 00 00beme TeJ1a. LWINHAPa, KoHyca. O0BEM mmapa U IIomanb cepsl
O0beMbI MHOTOTPAHHUKOB U
TeJl BpallleHus
Tema 7.14. 19 | llomoOHeie Tena B mpocTpancTBe. COOTHOIIEHHS MEKAY MJIOMIAIIMHU IOBEPXHOCTEH 2
O0BLeMBI M IJIOIIATH 00BEMaMHU IOTOOHBIX TEI
NMOBEPXHOCTEl MOJT00OHBIX TeJ
Tema 7.15. KomOunanun 20 | MHororpaHHuK, onMcanHbIi okoso chepbl. Chepa, BicaHHas B MHOTOTPAaHHHK WU B 2
MHOTOTPAHHUKOB H TeJl TEJIO BpalleHHs. MHOTOTpaHHUK, BIIUCAHHBIHA B TEJIO BPaIlCHUS
BpallleHHs
Tema 7.16. 21 | IpodeccuoHaTbHO OPHEHTHPOBAHHOE CO/lePKaHNe (Codep:KaHNe PUKJIATHOTO 2
KoMOuHamm MOy JIs1)
reoMeTpHYeCKUX TeJ Ha Hcnonb3oBaHre KOMOMHAIINI MHOTOIPAaHHUKOB U TEJI BpaIlleHHs Ha MPAKTUKE
NpaKTHKe
2

Tema 7.17. Pemienue 3aaau. 22 | Boruncinenue BeaUUMH (JUIMHA, YTOJ, 00bEM, ILIONIAb TOBEPXHOCTH) T€OMETPHUUECKUX
MHOrorpaHHUKH M TeJia ¢uryp, ucnoib3ys U3y4eHHbIE POPMYJIIBI U METObI
BpaleHus 5

23 | lIpakTyeckoe 3ansaTue 21. Boruuciaenue 00bemMoB. 10
Pa3nea 8. [lepBooOpa3Has pyHKIMH, ee IPUMEHECHHE
Tema 8.1. Conep:xanue yueOHOro MaTepuasia 2
IepBoodpaznas pynKkunu 1 | IepBoobpasnas. Tabauia HepBOOGPA3HBIX
Tema 8.2. [Inomaap 2 | MHaterpain, ero reomerpuueckuii 1 pu3MUecKuil CMBICI. BbIuncienrne naTerpaia mo 2
KPHMBOJIMHEHHOH Tpanemnuu. ¢dopmyne Hororona-JleitOHuma
Dopmyaa HeroTona —
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JleiiOHu1IAa 3 | IIpakTnyeckoe 3ansTue 22. HaxoxaeHue miomaayd KpUBOJIUHEHHON Tpanemuu.
2
Tema 8.3. 4 | IlpodeccuoHaIbLHO OPUEHTHPOBAHHOE CcO/ep:KkaHue (coiepKaHue MPUKIATHOTO
OnpenesieHHbI HHTErpaJ MOYJIs1) 2
B npodeccuoHaILHOI Pemrenue 3agay Ha npUMeHEHUE UHTETpala Ui BEIYUCICHUS PU3HMYECKUX BETHYNH U
e TeJIbHOCTH M KM3HH Iomaaen
Tema 8.4. Pemienue 3agau 5 | IlepBooOpa3nast u HHTETpaT )
HA HaX0KIeHue
nepBoo0dpasHoi
U ee IpUMeHeHue
Pa3nen 9. Teopusi BeposITHOCTEH M CTATUCTHKA 22
Tema 9.1. IIpeacrasiienne ConepskaHue y4eGHOro MaTepualia 2 OK 01, OK 04, IIK
JAHHBIX M ONUCATEJILHASA 1 | [IpencraBienne maHHBIX C TOMOIIBIO Tabmuil U nuarpamm. CpegHee apudmerndeckoe, 1.3.
CTATUCTHKA MeraHa, HanOoJIbIllee U HauMEHBIIIee 3HAYCHHS, Pa3Max, TUCIIEPCHsl, CTAaHAAPTHOE
OTKJIOHEHHE YMCIIOBBIX HA0OPOB
Tema 9.2. CocTaBiieHue Tadaun | 2 IMpodeccnonanbHO OPUEHTHPOBAHHOE COAEPKAHME (COAEePKAHUE MPUKJIIATHOTO 2 OK 01, OK 04
U IMarpaMM Ha NPaKTHKe MOYJ151)
[epBuuHas 00paboTKa CTaTUCTUYECKUX JaHHBIX. [ padudeckoe nx mpeacraBieHue.
Haxoxnenue cpeHIX XapaKTEepUCTHK, HAOIIOJaeMbIX TaHHBIX.
3 IIpakTuyeckoe 3ansiTue 23. [IpumMeHeHUe CTATUCTUYECKUX METO0B [IJISI PellieHus! 2
npogecCHOHAJIBHBIX 32124
Tema 9.3. 4 | CnyyaiiHble SKCTIEPUMEHTHI (OIBITHI) U CITyYaiHbIe COOBITHS. DJIEMEHTAPHbIE COOBITHS 2
Onepauun Hax cOOBITHSIMH, (ucxompl). BeposiTHOCTh citydaiiHOro coObIThs. BIM30cTh YacTOTH M BEPOSATHOCTH
HA/l BEPOSITHOCTSIMU. coObITHil. CityyaiiHbIE OTIBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMU.
YcaoBHasI BEPOSITHOCTH BeposiTHOCTH COOBITHIA B OTIBITAX C PABHOBO3MOKHBIMH AJIEMEHTAPHBIMU COOBITHSIMH.
Omnepaunu Hag COOBITUSIMU: TIepecedeHre, 00beIMHEHNE, TPOTUBOIIOJIOKHBIE COOBITHSI.
Juarpammsl Oitniepa. @opMyiia CI0KEHHUS BEPOATHOCTEHN. Y CII0BHASI BEPOSTHOCTD.
YMHOxeHue BeposiTHOCTEN. JlepeBo ciryuaiiHOTro 3kcriepuMenTa. @opMyiia noJHON
BeposiTHOCTH. HezaBucuMBbIe COOBITHS
Tema 9.4. 5 | KomOunaropHoe npaBuiio ymHoxeHus1. [lepectanoBku u gaxropuan. Uncio coueTanui. 7
DJIeMeHThI KOMOMHATOPUKH Tpeyronbuuk Iackans. @opmyna 6uaoma HetoToHa
Tema 9.5. 6 | [IpodeccnoHaTbHO OPUEHTHPOBAHHOE COlep:KaHue (ColAepKaHUe MPUKJIATHOTO 2
BeposiTHOCTB MOJYJIsT)

B NIpodecCHOHAIBHBIX
3ajgaya

BorurciieHre BeposTHOCTEH ¢ UCIOJIb30BaHUuEeM (opmyi1 KomOuHaTopuku. OleHKa
BEPOSTHOCTH COOBITHS B TPOPECCHOHAIBHOM e TEILHOCTH.
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7 | IpakTyeckoe 3ansiTue ¢ npodeccuoHAIbHOI HANIPABJIEHHOCTHIO 24. Pemenue 2
NnpogecCHOHAIBHBIX 32/124 HA BEPOATHOCTh COOBITHS
Tema 9.6. 8 | bunapHbIii cmy4yaliHBIN ONBIT (MCTIBITAHUE), YCIIEX U Heynaua. He3aBuCHMEbIe HCTIBITAHUSL.
Cepun nocJjie1oBaTeJbLHBIX Cepust He3aBUCHMBIX UCTIBITAHUN 70 TIepBoro ycnexa. Ceprs He3aBUCUMBIX HCTIBITAHUH
HCIbITAHUI bepnymnu
Tema 9.7. 9 | Cnyuaiinas BenuuuHa. Pacnpenenenue BepostHocTel. JluarpamMmma pacupeaeineHus. g
CiayyaiiHble BeJIH4UHbI [Ipumeps! pactipeneneHuii, B TOM YUCIie, FEOMETPHUYECKOe U OMHOMUabHOE. UncnoBsie
U pacrnpejeseHus. XapaKTEepUCTHUKH CIIy4allHbIX BEIMYMH: MaTEMATHYECKOE OKUAAHNE, TUCTIEPCUS U
MartemaTnyeckoe OKUAAHNE CTaHJIapTHOe OTKIOHeHHe. [[pruMepsl mprMeHeH!sI MaTeMaTHYeCKOTO OKUaHHs, B TOM
CJIY4YalHOI BeTHYUHBI Yucye B 337a4ax U3 MOBCEAHEBHON )XM3HU. MaTemaTniecKkoe O)KuaHue OMHapHON
ClIy4yailHOM BelW4YuHBbL. MaTeMaTHYeCcKOe OXKUAAHUE CYMMBI CITy4YalHbIX BEIUYUH.
MaremaTHyecKkoe 0’KUAaHUE U IUCTIEPCHS T€OMETPUIECKOTO U OWHOMHUAIILHOTO 2
pacnpeneneHuil
Tema 9.8. 3akon 60abIIUX 10 | 3akoH GONBLIMX YHCET U €TO POJIb B HAYKE, IPUPOE U 001IecTBe. BRIOOpOUHBINA METO
uynces HenpepoiBHbIe rccnenoBaHui. IIpuMepsl HEPEepBIBHBIX CITy4aiHBIX BEINYNH. OYHKIHS IUIOTHOCTH
cJay4aiiHble BeJMYUHBI pacnpenenenus. PaBHomepHoe pacnpesenenne 1 ero ceoiicta. [loHsTre o HopManbHOM 2
(pacnpenenenust). HopmanbHoe pacrpejesleHuu
pacnpeaeneHue
Tema 9.9. Pemnenne 3agau 11 | Dnementsl koMOuHaTOpUKH. COOBITHE, BEPOSITHOCTH COOBITHS. CIIOKEHNE U YMHOXKECHUE
KOMOHWHATOPHKH, CTATUCTHKH BEPOSATHOCTEHN
W TEOPHUH BEPOSTHOCTEH
Pa3znen 10. MartemaTu4ecknii IPAKTHKYM 22
Tema 10.1. Cogepsxanue y4eOHOro MaTepHaJa OK 01, OK 04
Matpuusl 1 onpenenTeH 1 | CnocoOsl penieHus cucteM JIMHEWHBIX ypaBHeHUH. [TonsTus: MaTpuna 2x2 u 3x3, 4
onpenenuTesns MaTpulsl. MeTton I'aycca pemieHust CUCTEM JIMHEWHBIX ypPaBHEHMM.
Pemenue npuknanasix 3aga4. [IpuMenenne Matpun B ”HPOpPMAaTHKE.
Tema 10.2. 2 | Kommnanapabie BekTopsl. PazioxkeHue BeKTopa 1o TpeM HEKOMILIaHAPHBIM BEKTOPAM. 4
DJieMeHTbI BeKTOPHOM YpaBHEHHE TUIOCKOCTH. | eOMeTpHYeCKuil CMBICI onpeneiuTens 2x2. Pemenue
aJre0dpsbl MIPUKIAIHBIX 33124
Tema 10.3. 3 | IonsTne koMruiekcHoro ncia. ConpspKeHHbIE KOMITIEKCHBIE YHCTIa, MOIYIb U 4
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KoMmiekcHble yuca

apryMEeHT KOMIUIEKCHOTO unciia. dopma 3amicy KOMIDIEKCHOTO YHCIia (TeoMeTprdecKas,
TPUTOHOMETpHUECKasI, anredpamdeckas). ApupMeTHIeCKAe JSHCTBUSA C KOMIUICKCHBIMHA
YUCIIAMU

Tema 10.4. 4 | Ilousrue rpada. Cesi3HbIN Tpad, 1epeBo, UK rpad Ha TUIOCKOCTU. Pemenue 2
I'padmi MpUKIaTHBIX 3a1ad. [Iprmenenue rpada B nHbDOpMaTHKE
Tema 10.5. 3agaun 5 | Bapuauuonnsiii psia. [lonuron yactoT u ructorpamma. CTaTUCTHUECKUE 2
MaTeMaTHYeCKOi CTATHCTHKH XapaKTEePUCTUKH PsAa HAOIOAaeMbIX TaHHBIX
6 | [IpakTnyeckoe 3ansiTue ¢ npodeccuoHAIbHOI HAIPABJIEHHOCTHIO 25. Pemenue 2
32124 MaTeMAaTHYeCKOii CTATHCTHKH.
Tema 10.6. Cojep:kaHue yueGHOIro MaTepuaia 2 OK 01, OK 04
Jlorueckue onepanuu 7 | Jlormyeckue onepanuu. [Ipumenenue quarpamm Diiiepa—Benna Ui penieHne
¢ MHO’KRECTBAMU TEOPETUKO-MHOYKECTBEHHBIX 33124 MPO(peCCHOHAIBHON HAIIPABIEHHOCTH, 3a1a4
I/IH(bOpMaTI/IKI/I " Apyrux y‘IC6HI)IX JUCHUININH U JJId OIIMCaHus PCAJIbHBIX IMPOLICCCOB U
SIBJICHUI
Tema 10.7. 8 | IIpumeneHune n3yuyeHHBIX MAaTEMaTHIECKUX (DAKTOB K PELICHUIO 3a/1a4 U3 PA3THYHBIX 2
Pemenue 3agaq o0nacTell HAyKu W peabHON )KU3HU
MaTeMATHYeCKOT0
MPAKTHKYMa
CamocrosiTesbHas padora 46
BrinosiHeHUE MPAKTUYECKHUX 3aJaHU 50
Koncynbranus 4
dopma aTTecTaluu: SK3aMEeH 4
Bcero: 334
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3. YCJIOBMS PEAJIN3ALIMU OBIIEOBPA3OBATEJILHOM
TUCHMILIAHBI (TPEJAMETA)

3.1. MarepuaabHO-TEXHHUYECKOE obecrieyeHne peannzanuu IIPOrPaMMBI

001eo0pa3oBaTeIbHON JIMIHBI(TTPEAMETA)

Jyia peanu3anuu mporpaMMbl y9eOHOW 00111e00pa30BaTeIbHON NUCHIUTUINHBL (TIpeaMeTa)

B TeXHHUKYME IPI§OMIPELIICIYIOIIHE TOMEIICHHS.
Buo nomewenua «Kabunem mamemamuxuy, OCHaIICH (a):

000opyI0BaHUEM:

Me0elb:

MapThl, CTYJIbS YUEHUYECKHUE, CTOJI U CTYI JUIsl IPENO1aBaTEs.

Komniaekm yueono-memoouueckou oO0okymenmayuu 1o «OVIL03.Y. MATEMATHKA»
(vuebnuxu u yuebnvle nocobus, cOOPHUKU YAPANCHEHUL, KAPMOYUKU- 3A0AHUS, KOMNIEKNbL
Mecmosvlx  3a0anutl, Habop MyIbmMuMeoua npe3eHmayull, nepeyeHb B0NPOCco8 No
KOHMPOIbHOU pabome);

Hazsa0Hble nocoous (KoMniekmvl YUeOHbIX Mmadauy, NiaKamos, nopmpemos 6blOaUUxcsl
VUEHbIX);

KOMIUIEKT YEePTEKHOTO 000PYI0BAHMS U MIPUCTIOCOOICHH JIJIs IIKOIBHON TOCKU
(TpeyroipHUK, TPAHCIIOPTUD, LIUPKYIb, IUHEUKA);

- MOJICJIN JJIsl U3yYCHUS T€OMETPHUECKUX (PUTYp (4aCTH LEJIOTO Ha KPYTe,
TPUTOHOMETPUUECKHUN KPYT, CTEPEOMETPUUECKUI HaOOp, HAOOPHI FTEOMETPUUECKUX MOJIENEN U
buryp c pa3BepTKoii)

KOMNIEKM MeXHUYecKou OOKYMeHmayuy, B TOM 4YHCIEe MaclopTra Ha CpeACTBA OOy4YeHHS,
MHCTPYKLUHU IO UX UCIIOJIb30BAHUIO U TEXHUKE 0€30MacHOCTH;

TEXHUYECKUMH CPEICTBAMH OOyUCHHS:

MYJIbTUMEANA IPOESKTOP

3.2. Peanuszanus padoueil nporpaMMsbl y4eO0HOM TUCHHUIINHBI I 00y4al0 X CS

COrpaHUICHHBIMHU BO3MOKHOCTSIMHU 310POBbSI U HHBAJIU/I0B:

Peanuzarust pabodeit mporpaMMebl 1Jis 00yUYaIOIIUXCs C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU

310pOBbsI U MHBAJINJOB MOKET OCYILECTBIIATHCS C UCIIOJIB30BaHNUEM JTUCTAHIIMOHHBIX TEXHOJIOTUN
UAJIEKTPOHHOT'O 00yUEHUSI.

3.3. KasennapHo-TeMaTH4ecKoe IJIAHMPOBaHHE.
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KAJEHJAPHO-TEMATUYECKHUM ILTAH Ha 2025/2026 y4yeOHbIii 1o/

Tabmuma 3.1
Kanennap
Ne Konunuec HbIe B u Jomainee
/1 HaumenoBanue pa3nenos, TeM 3aHITUI TBO CporH i ATJIAAHbIC 3aJIaHuC
W3Y4YEHUS 3aHATUSA nmocoous
4acoB (vecs)
Paznen 1. [loBTOpeHue Kypca MATEMATHKH OCHOBHOM IIKOJIbI (24 4.)
Tema 1.1. leab u 3a1a4u MaTeMATHKU NIPH OCBOEHNH CIIENMATBLHOCTH.
MHo:kecTBa M JIOTHKA. (2 4.)

1. Llenb 1 3a1auu MAaTEMaTUKK TIPH OCBOCHHH CIICIMAILHOCTH. ba30oBble 3HAHUS U YMEHHS 1 CEHTAOPb Ypok Bamvaxos Nel1AB

Mo MaTeMaTHKe B Tpo(ecCHOHaTbHOMN U B TIOBCETHEBHOM JCSTENbHOCTH. ST

MHOXeCTBO, OTiepaliiy HajJ MHOXKECTBaMH, AuarpaMMel Ditnepa-Benna. Mcnonb3oBanue 1

TEOPETUKO-MHOXXECTBEHHOTO arliapara Jjisl ONUCaHMsI PealbHBIX MPOIECCOB U SIBICHHUH B

po(ecCHOHATBHON NEATENFHOCTH, TIPY PEIICHUH 3a7ad U3 APYTUX JUCIHATUINH

Tema 1.2. Yucna u Boruucjaenus (4 4.)

2. HarypanbHblie u uensie uncina. [IpusHaku 1eaIMMOCTH LEbIX yncell. PalmoHanbHbie 2 CeHT}I6pb Ypok Bammakos Ne1.20B

grcna. OOBIKHOBEHHBIC U IECATUYHBIE JPOOU, TIPOIICHTHI, OECKOHEYHBIE TEPHUOANIECKIE S

npobu. ApudmMernieckue orepaiyy ¢ palioHaIbLHBIMUI YUCIIAMH, IPE00Pa30BaHUs

YHUCJIOBBIX BBIPAXKEHUI.
3. JeiicTBUTeNnbHBIC Uncia. PaloHansHble 1 UppalMoHalbHbIE Yucia. ApupMeTnieckue 2 CEHTSIOph Ypox bammaxos Nel.145

ofiepalyy ¢ I1eHCTBUTENLHBIMA Yrciamu. [[puOmmKkEHAbIE BRIYUCICHYIS, TTPABIIIa SV

OKPYTJICHUsI, TPUKHUJIKA U OLIEHKA Pe3yJIhTaTa BEIYUCICHUI

Tema 1.3 ToxnecTBa M TOKIEeCTBEHHbIE NPe00pa3oBaHusi. Y pABHEHMS,
HEPABEHCTBA M X cUCTeMBI (6 4.)

4, ToxxmecTBa 1 TOXIECTBEHHBIE MPpeoOpa3oBanms. Y paBHEHHE, KOPCHb YpaBHEHUS. 2 CEHTSIOph Ypox 3ananue B TeTpazM
5. HepaBeHcTBO, peliieHne HepaBeHCTBA. MeTo MHTEepBAIOB. PelieHue 1nesbix U JpooHO- CEHTSOPb Ypox Bammaxos Ne 122 A(10,11)

panMoOHAJIbHBIX YPaBHEHUH U HepaBeHCTB. II[puMeHeHe ypaBHEHIH 1 HEPaBEHCTB K SIS

peleHHI0 MaTeMaTHYECKHX 3a/1a4 U 33]1a4 M3 Pa3InYHbIX 00JacTel HAyKH U pealbHON

KHU3HH
6. CucreMBbl ¥ COBOKYITHOCTH PAllMOHAJIBHBIX YPAaBHEHUI U HepaBeHCTB. CHCTEMBI 2 CEHTSIOPh Ypok Baimakos Ne 12.12 A(1,5)

JUHEHHBIX ypaBHEeHUH. Pemenre npukiagHpIX 3a1a4 ¢ TOMOIIBIO CUCTEMBI JINHEWHBIX SIS

YpaBHEHUH.
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Kanennap
HbBIE

Ne Komnunuec Jomarinee
N CpPOKH Bun Harnsannsie
/T HanmenoBanue pa3nenoB, TeEM 3aHATHI TBO 3aJlaHue
HU3YYEHUS 3aHATUSA nmocoous
4acoB (vecsm)
Tema 1.4. [IpoueHTHBIE BbIYKMCIEeHNUS B IPOodecCHuoOHAIBHBIX 3a1a4ax (4 4.)
7. [Ipumenenne ApoOe W MPOIEHTOB IS pPEIICHUS TPHUKIATHBIX 3adad W3 PasTHIHBIX 1 CEHTSIOph Ypox 3ananue B TeTpazu
oTpacieil 3HaHWK W peaTbHOW >KM3HHW. [IpuOMMKEHHBIC BBIUMCICHUS, IIpPaBUIIA
OKpYTJICHUsI, IPUKU/IKA U OLICHKA Pe3yJIbTaTa BEIYUCICHUI.
Pazaple  cmocoObl  BBIYUCIIEHWSI  MPOLEHTOB.  [IpomeHTHBIE  BBIYHMCICHHA B 1
mpoecCHOHaNbHBIX 3amadax. llpuMeHeHWe ypaBHEHHH W HEPaBEHCTB K PEIICHUIO
MaTeMaTHUYECKHX 3a/1a4 U 3a]1a4 U3 pa3IMYHbIX 00JIacTell HAYKH U peallbHOM JKU3HH
8. Tpaxmuuecxoe 3ausmue ¢ npogheccuonanvhol Hanpasiennocmoio 1. Ipoyenmuvle 2 CEHTSAOPH TPAKTHYECKOS 3ajanne B TeTpazy
BbIMUCTEHUSA 8 NPOPECCUOHANBHBIX 3A0aYax
Tema 1.5. IlocsenoBaTe/IbHOCTH M IIporpeccuu (2 4.)
9. | IlocnenoBaTenbHOCTH, CIOCOOBI 3a/IaHKs MOCNIE0BATEILHOCTEH. MOHOTOHHBIE 1 CEHTAOPb Ypox baumaxos Ne9.5A3)
MoCIe0BaTENBHOCTH. Apr(hMeTHIeCKas U TeOMEeTpUIecKas mporpeccuu. beckoHeuHO S
yOBIBaroIas TeOMETPHUYECKas IPOTPECCHS.
CymMa OeckoHEUHO yObIBatoLIel TeoMeTpruiecKoi mporpeccuu. @opmyina CI0KHBIX
MPOIEHTOB. Vcronp30BaHne MPOTPECCHU ISl PEIICHUS PeabHbIX 3a/1a4 MPUKIIaTHOTO 1
Xapakrepa
Tema 1.6. ®ynkuuu u rpadpuxu ( 44.)
10. | ®yuknus, crrocobsl 3aganus GyHkimy. I'padux Gyukiwpn. B3anMao oOpaTHbie (QYHKITHH. 2 CEHTS0Pb Ypox barmaxos Ne7.6A(1,2,3,5)
O06acTh onpe/eNleHus] 1 MHOYKECTBO 3HAYCHHH (DYHKITHH. VI 77 A(1234)
11. | Hymu ¢ynakuun. [IpomMexyTKu 3HAKOIIOCTOSTHCTBA. YETHBIE 1 HEUETHBIE (DYHKIINU 2 CEHTSOPh Ypok 135:;1;‘1\{4::1213 Ne7.10 A(1,2,3,4)
12. | Beuucienus u npeoOpa3oBaHusi. YpaBHEHUS W HepaBeHCTBA. [Iporpeccun. OyHKIMU U CEHTS0Pb Ypok
rpaduKH.
KonTponbHas padora. 1
Pazgen 2. Crenenu u kopuu. CteneHHas, NOKa3aTeJbHas U
Jorapupmuueckas pynkuus (48 4.)
Tema 2.1. Apupmernyeckuii KOpeHb n— 0ii crenenu (44.)
13. | ApudmeTnueckunii KOpeHb HATYpaIbHOU cTeneHu. JleficTBus ¢ apudMeTHIeCKUMU 2 CEHTSOPh Ypox f:;r;x‘* Ne2.1B(1-3)
KOPHSIMH N—OMH CTETCHH.
14. | Apudmerndeckuii KOpeHb HATypaIbHOM cTeneHu. JleficTBIs ¢ apuMETHUSCKUMH 2 CEHTS0Pb Ypox Bammuaxos Ne 2.1 B(4-5)

KOpHIAMU Nn—OH CTECIICHH.

3aTaYHUK
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Kanennap
HbBIE

Ne Komnunuec Jomarinee
. CPOKH Bun Harnaansie
n/m HanmMeHoBaHMe pa3ienoB, TEM 3aHATHM TBO 3a/1aHue
U3Yy4YECHHUS 3aHATUSA nocoous
4acoB
(mecsin)
Tema 2.2. Crenenu. CtannaprHas ¢popMa 3anucH 1edCTBUTEJLHOr0 Ynciaa (6 4.)
15. | Crenens c nenbiM nokasareneM. CtanaapTHas GopMa 3amicH JeHCTBUTEILHOTO YHCA. 2 OKTS0pH Ypox bammaxos Ne2.1 A6-8)
o o 3aJa4YHUK
Hcrionp30Banue moaxo e (opMbl 3aIMCH ASHCTBUTEIBHBIX YUCEN IS PELICHHS
NPaKTUYECKUX 33734 U MPEACTaBICHHsI JaAHHBIX.

16. | Cremnens ¢ panMoHanbHBIM MOKa3aTeneM. CBOMCTBA CTEIICHHU. CEHTSAOPh Ypok Bauvakos Ne 2.1 5(6-8)
3a1a4HUK

17. | IlpeoOpa3oBanue BBIpaKEHHA, COACPIKAIINX CTEIIEHH C PAMOHAIBHBIM ITOKa3aTeIeM CEHTSOPb Ypox Bamaxos Ne 2.1 5(9-10)
3aJIaYHUK

Tema 2.3. Crenennas pynkums (4 4.)

18. | Crenennas GpyHKIUS C HATypaJIbHBIM M LIEJIBIM MOKa3areieM. E€ cBolicTBa u rpaduk. OKTSI0pb Ypox Barvaxos Ne7.9 A (1, 3)
3aJIaYHUK

19. | CgoiicTBa u rpadhuk KOpHS N-0i CTETICHH OKTS0pH Ypox barmvaxos Ne7.28 A(12)
3aJIaYHUK

Tema 2.4. HppaunoHa/ibHble ypaBHEeHHUS U HepaBeHCTBA (4 4.)

20. | Pemenue nppanyoHaqbHBIX YpaBHEHHH U HEPABEHCTB OKTSIOPb Ypox Bamaxos Ne 2.7 A(1-2)
3aJaYHUK

21. | Pemenue uppanyoHaabHbIX YPaBHEHHH U HEPABEHCTB OKTS0pH Ypox barmmaxos Ne2.7AG)
3aJIaYHUK

Tema 2.5. [IpuMeHeHne CBOMCTB cTeneHHO# PpyHKumnu (2 4.)

22. | Ipaxmuueckoe sansmue 2. Uppayuonanvivie ypasueHus u HepaseHcmea. 2 OKTSIOpb Hpaxmirieckoe | bammaxos Ne 2.7 A(10), B(6)

3aJaYHUK
Tema 2.6. [loka3aTesibHasi pyHKIUSA, ee cBOcTBA (4 4.)

23. | llokazarenpHas QyHKIHUS, €€ CBOWCTBA U rpaduk OKTSAODPb Ypox Baunvakos Ne7.24 A
3aJaYHUK

24. | TlokasarenpHast QyHKIHS, €€ CBOHCTBA U rpaduK OKTSIOpb Ypox Baunvaxos Ne7.24 B
3aJaYHUK

Tema 2.7. [loka3zaTe/ibHbIe ypABHEHUS M HepaBeHCTBa (4 4.)

25. | [lokazarenbHbIe ypaBHEHUS K HEPABEHCTBA OKTSIOPb Vpoxk Banvaxos Ne 12.6 A(1,4)
3aJaYHUK

26. | IlokazaTenbHble ypaBHEHUS U HEPAaBEHCTBA OKTSOPb Ypox Bammaxos Ne 12.6 A(10,12)
3aJaYHUK

Tema 2.8. [IpuMeHeHne CBOMCTB Moka3aTeibHoOi pyHKIMH (2 4.)
27. | Ilpaxmuueckoe 3anamue 3. Pewienue nokazamenvHuix ypagHeHutl u NOKA3amenbHblx 2 OKTAOPH Tpakieckoe | banmmaxos Ne 12.10 A(L4, 11)

HepaeeHcme

3aTaYHUK

Tema 2.9. Jlorapudm yuciaa. ecaTHYHBII U HATYPAJIBLHBII Jorapudmel (2 4.)
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Kanennap
HbBIE

Ne Komnunuec Jomarinee
N CpPOKH Bun Harnsannsie
n/m HanmMeHoBaHMe pa3ienoB, TEM 3aHATHM TBO 3aJaHue
HU3Y4ECHUS 3aHATUA nocoous
qaCcoB
(mecsin)
28. | Jlorapudm umncna. JlecITHUHBIN W HATYPaJIbHBIN JOrapu(Mel 2 OKTSIOPb Ypox Bammaxos Ne2.1A(14-22)
3aJJaYHHUK
Tema 2.10. CpoiicTBa Jorapugmos (4 4.)
29. | IIpeoOpa3oBanue BRIpaKEHUH, COACPIKAIITIX JTOTAPHPMBI OKTAOPb Ypox Bauvakos Ne 2.1 A (23-28)
3aJJaYHUK
30. | [IpeobpazoBanue BRIpAKEHUA, COMEPIKAIIUX JTOTAPHDMBI 2 OKTAODPb Ypox Bauvakos Ne2.11 A
3aJJaYHUK
Tema 2.11. Jlorapudgmudeckas ¢pyHkuus, ee cBoicTBa (44.)
31. | Jlorapupmuueckas GpyHKIus, €& CBOICTBA U rpaduk 2 OKTSAOPb Ypox bauvaxos Ne723 B (7-9)
3aJaYHUK
32. | Jlorapupmudeckas GpyHkius, €€ cBOMCTBa U rpaduk OKTSA0pb Ypox Bammakos Ne7.27 A (4),B (4)
3aJaYHUK
Tema 2.12. Jlorapu¢gmuveckue ypaBHeHUs U HepaBeHCTBa (4 4.)
33. | Jlorapudmuueckue ypaBHEHHs 1 HEPaBEHCTBA OKTSIOPb Ypoxk Balmakos Ne 12.6 A (10-11)
3aJIaYHUK
34. | Jlorapudmuueckue ypaBHEHUs 1 HEPABEHCTBA OKTSIOPb Ypox Bammaxos Ne12.6 A (12-13)
3aJaYHUK
Tema 2.13. Jlorapu¢gmsbl B npupoje u Texuuke (4 4.)
35. | [Ipumenenue norapudma. Mcropus pazBurus Mmatemaruku. Jlorapudpmudeckas cimpaib B 2 OKTAOPH Ypox Banvaxos Ne12.10 A (11-12)
) v 3aaa
npupone. Ee marematnueckue cBoiictBa. lMcnonb3oBanue rpadukoB QyHKOMA Ais PRI
WCCIIETOBAHUA TPOIIECCOB M 3aBUCMMOCTEH, KOTOPhIE BO3HUKAIOT MPHU PEIIEHUH 3a/1ad U3
pa3nuYHbIX 00JacTell HAYKH U peaslbHOM JKU3HH
36. | IIpaxmuueckoe 3ansmue 4. Pewenue no2apugpmuueckux ypasHenutl u Hepagencme 2 HOSIOPb Tpaxmiseckoe | bammmaxos Ne 12.10 A (14)
3aJJaYHUK
Pa3neu 3 Ilpsimble ¥ MJIOCKOCTH B IPOCTPaHCTBE (22 4.)
Tema 3.1. [loBTOpenne miannMeTpuu. OCHOBHBIE IOHATHSA cTepeoMeTpuM (2 4.)
37. | OcHoBHble hurypsl, GaxkThl ¥ TeOpeMbl IIaHUMETpUH. OCHOBHBIE TOHSATHS 2 HOSIOPH Ypox 3ananme B TeTpazM
crepeomeTpud. Touka, MpsiMasi, INIOCKOCTh, MPOcTpaHCcTBO. [loHsTHE 00
aKCHOMAaTHYECKOM TIOCTPOEHHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U CIIEACTBUS U3
HUX
Tema 3.2. [IpsiMble 1 JIOCKOCTH B mpocTpaHcTBe. [lapamiesbHoCTL NPSIMBIX,
NPSIMOI M IJIOCKOCTH, IJI0CKOCTei (8 u.)
38. | BzaumHOe pacrookeHne IPSIMBIX B MPOCTPAHCTBE: MMEPECEKAIOIINECS, MapaIeIbHBIE U 2 HOSIOpb Ypox Bamaxos Ne34

CKPCHIMBAOIINECA TMPAMBIC. HapaJ'IJ'IeJ'IBHOCTL NpAMBIX U INIOCKOCTCH B IMPOCTPAHCTBE:

3aTaUHUK
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Kanennap

HBIE
Ne Konnuec COOKI Bu Harssutsie Jomarinee
n/m HanmMeHoBaHMe pa3ienoB, TEM 3aHATHM TBO p 3aJaHue
4ACOB HU3Y4ECHUS 3aHATUA nocoous
(mecsin)
napajjieNbHbple  MpsIMBIE B MPOCTPAaHCTBE, MapajUIENbHOCT  TPEX  NPSMBIX,
apaJyIeIbHOCTh NPSIMON M INIOCKOCTH.
39. | Yrmbl ¢ COHampaBJEHHBIMM CTOPOHAMH, YIOJN MeEkKAy HPSAMBIMH B IPOCTPAHCTBE. 2 HOSIOpB Ypox bammaxos Ne 3.24
o o 3aJa4YHUK
[lapannensHOCTh TMJIOCKOCTEH: MapajuleNbHble TUIOCKOCTH, CBOWCTBA MapajulesIbHBIX s
IIJIOCKOCTEH.
40. | TIpocreiitine IpOCTPAHCTBEHHBIE (DUTYPBI HA INIOCKOCTH: TETPAdIP, KyO, 2 HOSOPb Ypox Bamvaxos Ne3.26
- 3aJJaYHUK
napajiesienuIe]l, IOCTPOSHUE CeUCHUH
41. | Ilpaxmuueckoe 3auamue 5. [lapannenvnocms npsamotl u n10CKOCHIUL. 2 HOSIOPb IpaxTirseckoe Sananue B TeTpaK
Tema 3.3. [lepneHAUKYJIAPHOCTH NPSAMBIX U IJIOCKOCTEH (2 4.)
42. | llepnenauKyIspHOCTh TIPSAMOM M IUIOCKOCTH: IEpPNEHAMKYJIAPHBIE MpSAMbIE B 2 HOSIOpb Ypox bamvaxos Ne3.43
3aJa9YHUK
MPOCTPAHCTBE, MpPsMBIE TapajulelbHble W TEPIEeHANKYISPHBIE K IUIOCKOCTH, MPU3HAK
HNEPHEHAUKYJIAPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MPsSMOM IEpHEHAUKYJIIPHOU
IJIOCKOCTH
Tema 3.4. Yrubl Meskay NpsiMbIMH U IUIOCKOCTAMH (6 4.)
43. | Yrusl B IpoCTpaHCTBE: Yrod MEXKAY MPAMO U INIOCKOCTHIO, IBYTPAHHBINA yTod, 2 HOSIOpB Ypox 3ananue B TeTpazM
JIMHEHHBIN YTOJI ABYTPAHHOIO YIa.
44, | IlepneHOUKyY/Is)p U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE OT 2 HOSIOPH Ypoxk Barvaxos Ne 3.65
o 3aJaYHUK
MPSMOI J0 THIOCKOCTH, MPOEKIHS (QUTYPBI Ha TUIOCKOCTb. [lepreHIuKyISIpHOCTD
IUIOCKOCTEH: MPU3HAK NEePIEHANKYJISIPHOCTH ABYX IJIOCKOCTEH.
45, | Ilpaxmuueckoe 3ansimue 6. Teopema o mpéx nepnenouxkyisipax 2 HOSIOPH Tpakmiieckoe | bammmakos Ne 3.66
3aJJaYHUK
Tema 3.5. [IpsiMble M IVIOCKOCTH B PAKTHYECKHUX 3a7a4ax. (2 4.)
46. | Pacmonoxenue IpsIMBIX U INTIOCKOCTEH B OKpYyKaroIieM Mupe (TIpupoie, UCKYCCTBE, 2 HOSIOpB Ypox bamvaxos Ne 3.135
3aJIaYHUK
apXHUTEKTYpe, TEXHHKE). Perenne npakTHKO-OpMeHTUPOBAHHBIX 3aa4.
Tema 3.6. OcHOBHBIE IPOCTPAHCTBEHHbIE GUTYPHI M UX B3aNMOpPACHoJIOKeHHe (2 4.)
47. | BzauMHOe pacrionoxeHue MpsSMBIX U IIIOCKOCTEH B pocTpaHcTBe. [locTpoeHne ceueHui. 2 HOSIOpB Ypox bamaxos Ne 3.108
3aJaYHUK
Pasnea 4. Koopaunatsl 1 BeKTOpHI B IpocTpancTie (14 41.)
Tema 4.1. BekTopsl B npocTpancTie. JleiicTBus ¢ BekTopamu (4 4.)
48. | BekTop Ha MIOCKOCTH U B IpocTpaHcTBe. CI0XKEeHHE U BEIYUTAHUE BEKTOPOB. Y MHOKEHUE 2 HOSIOpB Ypox 3ananue B Tetpanu

BCKTOpA HA YUCJIO. Pasnoxenue BCKTOpa I10 TpCM HCKOMILIAHAPHBIM BEKTOPAaM. HpaBI/IJ'IO
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Kanennap

HBIE
Ne Komnunuec COOKI Bu Harssutsie Jomarinee
n/m HanmMeHoBaHMe pa3ienoB, TEM 3aHATHM TBO p 3aJaHue
4ACOB HU3Y4ECHUS 3aHATUA nocoous
(mecsin)
napajuleNenunena.
49. | Pemenue 3amad, CBSI3aHHBIX ¢ IPUMEHEHUEM TIPABHII ICHCTBHI C BEKTOpAMHU 2 HOSIOpB Ypox 3ananue B TeTpazu
Tema 4.2. KoopauHaTthl B ipocTpancTse. (4 4.)
50. | IIpsmoyronpHas cucTeMa KOOpJAUHAT B pocTpancTBe. KoopauHatel BeKTopa. 2 HOSIOPH Ypok Bammaxos Ne5.5
o 3aaa K
[Ipocreiimne 3a1auu B KOOpAUHATAX. YTOJI MEKIY BeKTopaMu. CKasipHOE NPOU3BEICHUE e
BEKTOPOB. Br4ncienne yrioB Mexay NpsSMbIMU M TUIOCKOCTSIMH.
51. | Ilpakmuueckoe 3ansmue 7. I[lpocmetiwiue 3a0ayu 8 KOOPOUHAMAX. 2 HOSIOPB Ilpaxmirseckoe | Bammaxos Ne'5.19
3aJaYHUK
Tema 4.3. [IpakTUKO-OPUEHTUPOBAHHbIE 321241 HA KOOPAMHATHOI IJIOCKOCTH (2 4.)
52. | KoopauHaTHas MI0CKOCTh. BhIUMCIeHNE pacCTOSHMI M MIOMAel Ha KOOPAMHATHOM 2 HOSIOpb Ypox bamvaxos Ne .15
miockocTH. KommuecTBeHHBIE pacyeThl ST
Tema 4.4. Pemmenue 3aa4 Ha KOOPAMHATHI U BEKTOPHI (4 4.)
53. | KoopanHaTHO-BEKTOPHBIN METO P PELICHNH TeOMETPUIECKHX 3a1ad. Pemenne 3anad, 2 HOSIOpB Ypox Bamaxos Ne5.61 A
CBSI3aHHBIX C MPUMEHEHUEM MPABUII JICHCTBUI C BEKTOPaMH. ST
54. | 3aga4yn IIIAHUMETPUH U CTEPEOMETPUH U METO/IbI X PEIICHHS. 2 Jekabpb Ypox Bamaxos Ne5.62 A
3aJIaYHUK
Pasnesa 5. OcHoBbl TpUroHOMeTpuH. Tpuronomerpuyeckue pynknuu (36 4.)
Tema 5.1. OcHOBBI TpUTOHOMeTPUH (4 4.)
55. | CuHyc, KOCHHYC M TaHT€HC YHCIIOBOTO apryMeHTta. TpHUroHOMeTpudecKkas OKpYKHOCTb, 2 Jekabpb Ypox Bamaxos ?66-21 (98'1120)
o 3aaa 0. -
oIpeesieHHe TPUrOHOMETPUIESCKUX (DYHKIMH YMCIIOBOTO apryMeHTa T 6-12)
56. | ApkcuHycC, apKKOCHHYC, pKTaHT€HC YHCIIOBOTO apryMeHTa. 2 nexkadpb Ypox 3ananme B TeTpazM
Tema 5.2. OcHOBHbIE TPUTOHOMETPHYECKHUE TOXKAECTBA (6 4.)
57. | llpeoOpa3zoBaHne TPUrOHOMETPUUECKUX BhIpaKeHUH. OCHOBHBIE TPUTOHOMETPUYECKUE 2 nexkadpb Ypox bamaxos Ne 6.10 A (1-4)
(I)OpMynBI 3a/1a4HHK
58. | IIpeobpa3oBaHue TPUTOHOMETPHUYECKUX BhIpakeHHH. OCHOBHBIC TPUTOHOMETPUYCCKHE 2 nekabpb Ypox Bamuaxos Ne6.14 (1,3)
(l)OpMy.]'H:I 3aJa9HUK
59. | Ilpaxmuueckoe 3auamue 8. Ilpeobpazosanue npocmeniuiux mpueoHOMempuieckux 2 nexkadpb Mpaxruaeckoe | bammaxos Ne 6.18 (3-4)

BbIPANCEHUL

3aJaYHUK

Tema 5.3. Ilepuonnyeckue pynkuuu. Tpuronomerpudeckue GpyHkuuum (4 4.)
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Kanennap
HbBIE

Ne Komnunuec Jomarinee
N CpPOKH Bun Harnsannsie
n/m HanmMeHoBaHMe pa3ienoB, TEM 3aHATHM TBO 3aJaHue
HU3Y4ECHUS 3aHATUA nocoous
4acoB
(mecsin)
60. | @ynknwms. [lepuoanueckue Gpyuakuuu. TpuroHoMmerpudeckue GyHKIIUU, UX CBONHCTBA U 2 NeKaopb Ypok Bammaxos Ne 6.42 A (1-3)
rpa (I)I/IKI/I 3a/ITa9HUK
61. | TpuronomeTpudeckue (pyHKIMM, HX CBOWCTBA U rpaduKu 2 nekabpb Ypox bammvaxos Ne 6.42 A (5-6)
3aJaYHUK
Tema 5.4. IIpeodpa3oBanue rpapuKoB TPUrOHOMeTpUYecKUX PyHKIUH (4 4.)
62. | Cxarue u pactskeHue rpaduKoB TPUTOHOMETpHUECKUX QyHKIMiA. [Ipeodpa3zoBanue 2 nexkabpb Ypox Baunvaxos Ne 6.43 b (1-2)
o 3aja
rpadMKOB TPUTOHOMETPHYECKMX (QYHKIMH I
63. | Ilpaxmuueckoe sansmue 9. I paghuxu mpuzonomempuyeckux (ynxkyuil. 2 neKadphb Ipakmieckoe | bammaios Ne 6.43 B (3-4)
3aJa9YHUK
Tema 5.5. Onucanue NPoU3BOACTBEHHBIX MPOLECCOB ¢ MOMOIIBLIO rPagKOB
(ynkunmii (2 4.)
64. | Ucnonp3oBaHUe CBOMCTB TPUTOHOMETPUUYECKUX (PYHKIUH B MPOPEeCCHOHANBHBIX 33/1a4ax. 2 nexkadpb Ypox 3ananue B TeTpazu
HcnonpzoBanmne TpadukoB (YHKIHNA UIS MCCIETOBAHHUS TPOIECCOB M 3aBHCHMOCTEH,
KOTOpPBbIC BO3HUKAIOT MpPU PEIICHUU 33Jad U3 APYTHX YYeOHBIX AWCIMIUIMH U peabHOM
KHU3HH
Tema 5.6. O0paTHble TpUronomMerpuyeckue pynkuuu (6 4.)
65. | O6parHbie QYHKIUH. 2 nexabphb Ypok BalMakos Ne 7.9 A (1-2)
3aJaYHUK
66. | O6parHble TpuroHoMeTpuieckue Gynkmuu. X cBoiictBa u rpaduku 2 nekadpb Ypox 3ajanue B TeTpaH
67. | Ilpaxmuueckoe 3auamue 10. Obpamusie mpucoHomempuiecKue QyHKyuu 2 nexkadpb Tpaimieckoe 3ananme B TeTpazM
68. | Konrpoabnasi paora (3a 1 cemectp) 2 neKadpb Ypox
Bcezo 3a 1 cemecmp 136
Tema 5.7. Tpuronomerpuyeckue ypapHenus (2 4.)
69. | Pemenue TpUrOHOMETPUYECKIX YPABHCHHMA 2 SHBaph Ypok Baumaxos Ne 6.18 (1-2)
3aJaYHUK
Tema 5.8. Tpuronomerpuueckue HepaBeHcTBa (2 4.)
70. | IIpuMepsl TPUTOHOMETPHYECKUE HEPABEHCTBA. Pemenne mpocTeimmx 2 STHBApPh Ypox bammaxos Ne 6.45 (1-2)

TPUTOHOMETPUYECKUX HEPABCHCTB B TOM YHCIIE C HCTIOIB30BaHHEM CBONCTB (DYHKIIMH

3aTauHUK

Tema 5.9. Pemnenne 3agau Tpuronomerpuu (4 4.)
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Kanennap

HBIE
Ne Komnunuec Jomarinee
N CpPOKH Bun Harnsannsie
n/m HanmMeHoBaHMe pa3ienoB, TEM 3aHATHM TBO 3aJaHue
HU3Y4ECHUS 3aHATUA nocoous
qaCcoB
(mecsin)

71. | TpuroHomeTpudecKue BbIpaKeHHs, ypaBHEHUS U HEPABEHCTBA 2 SITHBapb Ypok Barmakos Ne 6.18 (1-2)
3aJJaYHHUK

72. | Hpaxmuueckoe 3ansmue 11. [Ipocmetiuiue mpuconomempuyeckue ypasHeHus u 2 SIHBaph Ilpaxtuyeckoe | Bammakos Ne 6.18 (1-2)
3aJa4YHUK

Hepasencmaa. 8
Pa3nen 6. IlpousBognas ¢pyukuuu, ee npumeHerue (36 4.)
Tema 6.1. MoHOTOHHOCTBH PyHKIUH. JKCTPeMyMBbI pyHKIuH. Touku 3kcTpeMyMma (6
4.)

73. | TIpoMexyTKH MOHOTOHHOCTH (DYHKITHH. SIHBaph Ypox barmvaxos Ne7.24 A
3aJa9YHUK

74. | MakcuMyMbl 1 MUHUMYMBI (DyHKIIUH. SHBAPb Ypoxk 3ananue B TETPAIH

75. | HauGonpiree n HanMeHbIee 3Ha9eHNE (PYHKIIUN Ha IPOMEKYTKE 2 SIHBAph Ypox 3ananue B TeTpazu

Tema 6.2. IlonsaiTHe 0 HempepbIBHOCTH (PyHKIUM ( 24.)

76. | HempeprsiBHble QyHKIHH. METO HHTEPBAIOB IS PEIICHHS HEPABEHCTB 2 SHBapb Ypox Barvaxos Ne12.8 A (1-4)

3aJIaYHUK
Tema 6.3. IIpousBoanast pynkuum (44.)

77. | llpousBoanas GpyHkwu. [Ipon3BoiHbIE TIeMEHTAPHBIX (PYHKIIUH. SIHBaph Ypox Banvaxos Ne9.12 A(16-21)
3aJaYHUK

78. | ®opMyIbl HAXOXKICHUS TPOU3BOTHOI CYMMBI, IPOU3BEICHHS U YaCTHOTO. SIHBaph Ypox Bammaxos Ne9.12 B (1-4)
3aJIaYHUK

Tema 6.4. 'eomeTprueckunii CMbICJI NPOU3BOIAHOI (4 4.)
79. | I'eomeTpuyecKHii CMBICT IPOM3BOAHOM DYHKIMH — YTIIOBOH KO DHUIIMEHT KacaTelbHOM K 2 SIHBaph Ypox bammaxos J]‘f;:-(llﬁzl)*(l)
o 3aJTauHUK s
rpaduKy GYHKIUH B TOUKe. YpaBHEHHE KacaTellbHOU K rpaduKy GyHKIUU 8

80. | IIpaxmuueckoe 3ansmue 12. 'eomempuyeckuti CMbIC NPOUIEOOHOI. 2 SIHBapPh Tpakmiieckoe | bammmakos Ne .19

3aJIaYHUK
Tema 6.5. ®u3n4eckuii cMbICJI NPOU3BOAHON B MPO(ecCHOHAIBHBIX 3a1a4aXx (24.)
81. | ®usnueckuii (MEXaHUYECKHUI) CMBICT MpPOW3BOAHOHN. [IpuMeHeHHWe NPOU3BOTHOU ISt 2 beBpanb Ypok 3ananue B TeTpaau
oIpeesieHHs CKOPOCTH Ipoliecca, 3aAaHHOr0 GOpMYJIOi WK rpaduKoM
Tema 6.6. [IpumMeHeHne MPOU3BOAHON K HCCIe0BAHNIO QYHKIMIT HA MOHOTOHHOCTD
U IKCTPeMYMBI (44.)
82. | Bo3pacranue u yObIBaHrEe QYHKIMH, COOTBETCTBUE BO3pPACTaHUS M YObIBaHUS (PYHKIMH 2 beBpanb Ypox Bauvaxos Ne9.40A (1)

3HAKy HpOH3BOZ[HOI>i. HpI/IMeHeHI/Ie HpOI/I3BOI[HOI>i K UCCJICJOBAHUIO (l)YHKLII/Iﬁ Ha
MOHOTOHHOCTB U SKCTPEMYMBI.

3aJaYHUK
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Kanennap

HbIE
Ne Komnunuec COOKI Bu Harssutsie Jomarinee
n/m HanmMeHoBaHMe pa3ienoB, TEM 3aHATHM TBO p 3a/1aHue
YACOB U3Yy4YECHHUS 3aHATUSA nocoous
(mecsin)
83. | Ilpaxmuueckoe 3anamue 13. Uccredosanue yynKyuu Ha MOHOMOHHOCTb. 2 (dheBpanb Tpakiieckoe | baummaxos Ne9.43 A (1,3)
3aJJaYHHUK
Tema 6.7. UccaenoBanue pyHkumnii u nocrpoenue rpadpuxon (44.)
84. | Anroput™ uccienoBanus QYHKIUIA U IIOCTPOCHUS € rpadKa ¢ IOMOIIBIO TPOU3BOTHO. 2 (beBpaib Ypox Bammaxos Ne9.44 A (3)
3aJJaYHUK
[TocTpoenne rpaMKOB MHOTOYICHOB C KCIOJB30BAHUEM armapara MaTeMaTHYeCKOTro
aHaJm3a.
85. | ITocTpoenue rpadukOB MHOIOUJIEHOB C HCIIOJIBL30BAHMEM alllapaTa MaTeMaTHIECKOTO 2 beBpaib Ypok bamaxos Ne9.44B (1)
3aJa4YHUK
ananu3za. Micropus pa3BUTHSI MAaTEMAaTHYECKOTO aHaJIM3a 8
Tema 6.8. Han6oJib11ee 1 HAaUMeHbIee 3Ha4YeHUus1 (yHKIMU HA oTpe3Ke (4 4.)
86. | Haxoxnenne HauOONbIIEro ¥ HAaWMEHBIIETO 3HA4YeHUS (QYHKIUM Ha OTpE3Ke. 2 bespanb Ypox Banvaxos Ne9.45 A (1)
5 3aJa9YHUK
[TpumeHeHne NPOM3BOMHON JUISI HAXOXKICHMS HAWIYYIIETO PEIICHUS B TPHKIAIHBIX
3aja4ax, Julsd ONPe/IeNICHHs] CKOPOCTH Ipoliecca, 331aHHOr0 (OopMyII0i Wi rpauKoM
87. | Ipaxmuueckoe sansmue 14 Haubonvuiee u naumenvuiee snavenue ynkyui. 2 bespanb Ipaxtiaeckoe | baummaxos Ne9.45A ()
3aJaYHUK
Tema 6.9. Haxo:xieHue onTHMAJIBHOTO pPe3yJibTaTa ¢ MOMOIIbIO IPOM3BOIHOI B
NMPAaKTHYEeCKUX 3a1a4ax (4 4.)
88. | [lpukmagHble 3amaud, B TOM YHCJIE COLHAIBHO-DKOHOMHUYECKOTO H  (DU3HMYECKOTO 2 dheBpanb Ypox 3ananue B TeTpaM
XapakTepa, MX pelieHre Cpe/ICTBAMH MaTeMaTHYECKOro aHaIn3a
89. | Ilpaxmuueckoe 3ansmue ¢ npogeccuonanvrou Hanpasiennocmoio 15. Haxoocoenue 2 (beBpanb Tpaxriecioe 3ananue B TeTpazM
ONMUMATILHO20 Pe3yIbmama ¢ NOMOWbIO NPOU3BOOHOL.
Tema 6.10. Pemienne 3anau. llpousBognas pyHkuum, ee npumMeHeHue (2 4.)
90. | Huddepennmposanve ¢yHkuuii. MccnenoBanre (yHKIHH C IMOMOIIBIO MPOW3BOIHOM. 2 dbeBpann Ypox barmaxos Ne 9.45A (1)
3aJaYHUK
Hawubouibiiiee 1 HanMeHblee 3HaYCHHS HYHKIMU
Paszpnen 7. MHOrorpaHHMKHM 1 TeJsia BpameHusi (46 4.)
Tema 7.1. MHororpanuuku (2 4.)
91. | IMoHsiTHE MHOTOTPAaHHUKA, OCHOBHBIC JICMEHThI MHOTOIPAHHHUKA, BBITYKJIbIC H 2 dbeBpain Ypox Bamuaxos Ne 8.10,8.11
. 3aJa4YHUK
HEBBIITYKJIbIC MHOTOTPaHHUKH; pa3BEPTKAa MHOTOTPaHHUKA
Tema 7.2. lIpusma. [Ipsamas u npaBuiIbHas NPU3MBI (4 4.)
92. | [lpusma: n-yroyipHasi Mpu3Ma; rpaHU ¥ OCHOBAHMS MIPU3MBI; TIPSIMasi U HAKJIOHHAS 2 dbeBpainb Ypox Bammuaxos Ne 8.83

IIPU3MBI; 0OOKOBast ¥ MOJTHAS HNOBCPXHOCTD MMPU3MBEIL. DJIIEMEHTBI IIPU3MBI. HpaBI/IJ'H:HaH

3aJaYHUK
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Kanennap

HBIE
Ne Komnunuec COOKI Bu Harssutsie Jomarinee
n/m HanmMeHoBaHMe pa3ienoB, TEM 3aHATHM TBO p 3aJaHue
4ACOB HU3Y4ECHUS 3aHATUA nocoous
(mecsin)
npusMa
93. | IIpakxmuueckoe 3anamue 16. [Ipuzma. pewienue 3a0au. 2 (eBpaib Tpaxrigeckoe 3ananue B TeTpain
Tema 7.3. [lapannenenunen, kyo (2 4.)
94, | Ilapannenenunen, NpAMOYTOJIbHBIN Mapajuienenunes u ero cBoiictea. Ky6. Ceuenne 2 MapT Ypok 3ananue B TeTpaM
KyOa, mapaJuiesenureaa
Tema 7.4. [lupamuga. llpaBunbHas nupamMuaa. Y cedeHHass nupamuaa (4 4.)
95. | [lmpamupa: n-yroipHasi MIpaMuia, TpaHd © OCHOBAaHWE MTUPAaMU/IbL; OOKOBAsl U IOJTHAS 2 MapT Ypox Bamaxos Ne 8.30
. 3aJa4YHUK
MTOBEPXHOCTh MUPaMU/IbI; IPaBUIIbHAS U YCEUEHHAS MUpaMuia. DIeMEHThl TUPaMUIbI. g
Brruucnenne 3n1eMeHTOB MHOTOTPaHHUKOB: pE&Opa, JUaroHalu, yIilbl
96. | Ilpaxmuueckoe 3anamue 17. [lupamuoda: pewenue 3adau. 2 MapT Tpaxtyeckoe | Bamvaxos Ne 8.31
3aJaYHUK
Tema 7.5. bokoBasi ¥ MOJIHAA MMOBEPXHOCTH NPHU3MBbI, MUPaAMHIBI (2 4.)
97. | Inomiaas 6OKOBOM MOBEPXHOCTH U MOJTHON MOBEPXHOCTHU MPSIMO# MPHU3MBI, TUIOMIATh 2 MapT Ypox Bammaxos Ne 8.50
v v v 19 3aJa4YHUK
OCHOBaHHi1, TeopeMa 0 OOKOBOW MOBEPXHOCTH NpsAMOi npu3Mbl. [Inomans 60koBoI
MOBEPXHOCTH U TIOBEPXHOCTH MPABWILHON MUPaMUJIbI, TEOpeMa O IO OOKOBOM
IIOBEPXHOCTH YCEUEHHOU MUpaMU
Tema 7.6. /IBuskenne B npocrpancree. CHMMeTpHs B IpOocTpaHcTBe (2 4.)
98. | [ABmxenue B mpoctpaHcTBe. CHMMETpUS B NPOCTPAHCTBE: CHUMMETPHSI OTHOCHUTENIBHO 2 MapT Ypox 3ananue B TeTpazM
TOYKH, MPSIMOH, MIIOCKOCTH. DJIEMEHThI CHMMETPUHU B TUPAMUAAX, MapajuIeJIenuIe1ax
Tema 7.7. IlpaBuiibHbIe MHOTOTPAHHUKHU, UX CBOICTB (2 4.)
99. | llonsiTue MpaBUIBHOTO MHOTOTPAaHHMKA; NMPaBWIbHAS NpU3Ma W MpaBUJIbHAS MUPaMHUA; 2 MapT Ypox 3ajanne B TeTpaj
MpaBUIbHAS TPEYrojbHAS MHUpamMuIa W TpPaBUWIBHBIA TeTpadap; ky0. IlpexcraBnenve o
MPaBWIBHBIX MHOTOTPaHHMKAX: OKTa’ap, JOAEKa’aAp U HKocadap. JIBIW)KEHHE B
MIPOCTPAHCTBE. DJIEMEHTH CHMMETPHUH B IPABHIIbHBIX MHOTOTPAHHUKAX
Tema 7.8. CummeTtpus B npogeccuu. CedeHusi MHOTOTPAHHUKOB B
npogeccuoHAIbHBIX 3a1a4ax (4 4.)
100.| CummeTpust B mpuUpoOAe, apXUTEKType, TEXHUKE, B ObITYy, B npodeccuu. McnonpzoBanne 2 mapt Ypox 3ananue B TeTpaM

Z[BI/I)KCHI/Iﬁ B IPOCTPAHCTBC NIpH PCHICHUHN HpO(beCCI/IOHaIIBHLIX 3agad. CeueHus IMPU3MBI 1
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Kanennap

HbIE
Ne Komnunuec B o Jomarinee
n/m HanmMeHoBaHMe pa3ienoB, TEM 3aHATHM TBO cporH e Al BIAHDIC 3a/1aHue
U3Yy4YECHHUS 3aHATUSA nocoous
4acoB (Mecsr)
nupaMuibl.  [locTpOGHUE CEYCHHIT MHOTOTPaHHUKOB, HCHOJB3YyS METOJ  CJIEIOB.
BeimosHeHne BBIHOCHBIX IUIOCKHX YEPTEXKEW M3 PUCYHKOB IPOCTHIX O00BEMHBIX (uryp
(Buz cBepxy, cOOKY, CHU3Y)
101.| IIpaxmuueckoe 3anamue 18. [locmpoenue ceuenuii. 2 MapT IIpaxTirseckoe 3ananue B TeTpaM
Tema 7.9. lnnunap, ero cocrapiasiomue. Ceuenue nuannapa (4 4.)
102.| Hunuaaprdeckasl MOBEPXHOCTb, O00pasylolye NWIMHIPUYECKON ITOBEPXHOCTH, OCh 2 MapT Ypox Bamaxos Ne 8.62 A
WIMHAPHYECKOW MNOBepXHOCTH. LlmnmHap: ocHOBaHMsT M OOKOBas MOBEPXHOCTb, ST
o0pasyroIas ¥ och; IIIOLIab OOKOBOI U MOJIHOW MOBepXHOCTH. V300paskeHne MImHIpa
Ha TuiockocTH. Pa3Béprka mummHapa. CedeHHs MWIMHIPA (IUIOCKOCTBIO, MapajuieIbHON
WM TIEPICHIMKYJISIPHOI OCH IIWIIMH]IPA)
103.| lIpaxmuueckoe 3auamue 19. Pewenue 3a0au: yunurop. 2 MapT TpaxTiyeckoe f:;l;rsxla Ne 8.62 b
Tema 7.10. Konyc, ero cocraBiasiomue. Ceuenne konyc (2 4.)
104.| Konnueckast oBepxXHOCTh, 00pa3yIomye KOHUIECKO! MOBEPXHOCTH, OCh U BEPIIMHA 2 MapT Ypox Bamaxos Ne 8.69
KOHUYECKOH moBepxHocTH. KOHyC: OCHOBaHME 1 BepIliHA, 00pa3yolias 1 0Ch; IUIOIA/b ST
OOKOBOI 1 TTOJTHOW TOBEPXHOCTH
Tema 7.11. YcedeHHslii koHyc. CedyeHHne yce4eHHOro KoHyca (4 4.)
105.| Yceuéunsrit KoHyc: 00pa3yroliye U BEICOTa; OCHOBAHUS U OOKOBast TOBEPXHOCTb. 2 MapT Ypox barmaxos Ne 8.70
N300pakeHne KoHyca Ha m1ockocTu. Pa3BépTka koHyca. CedeHns KoHyca (TIOCKOCTHIO, ST
napauIeNIbHOI OCHOBAHHMIO, U INIOCKOCTHIO, TPOXOJISIIEH Yepe3 BEPLIMHY)
106.| lIpakmuyeckoe 3anamue 20. Pewenue 3a0au: Kouyc. 2 MapT [paxruieckoe 3ajanne B TeTpaj
Tema 7.12. lllap u cdepa, ux ceyenus (2 4.)
107.| Cdepa u map: ueHrp, paauyc, 1MaMeTp; IUIoa b MOBEPXHOCTH cepbl. Bzanmuoe 2 MapT Ypox Bamaxos Ne 8.75
pacnonokenue chepbl U INIOCKOCTH; KacaTelbHasl INIOCKOCTh K cdepe. M300pakeHne SV
cdepsl, mapa Ha miockoctd. CeueHus mapa
Tema 7.13. IlonsiTie 06 o0beme Tes1a. O0beMbl MHOTOTPAHHMKOB M TeJ1 BpAlleHHSA
(24.)
108.| [Tousrue 06 06béme. OcHOBHBIE CBOMCTBA 00BEMOB Teil. O0BEM MUPAMHK/IBI, TIPU3MbI 2 arpenb Ypox 3anaune B TeTpazi

HWIMHIPA, KoHyca. O0BEM I11apa U Imonias chepbl

Tema 7.14. O0beMBbl U IVTOLIAAM IOBEPXHOCTEH MOJ00HBIX TeJ (2 4.)
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Kanennap

HBIE
Ne Komnunuec Jomarinee
N CpPOKH Bun Harnsannsie
n/m HanmMeHoBaHMe pa3ienoB, TEM 3aHATHM TBO 3aJaHue
HU3Y4ECHUS 3aHATUA nocoous
qaCcoB
(mecsin)
109.| ITonoOHsIe Tena B mpocTpancTBe. COOTHOLICHHUSI MEXKLY TUIOIIAASIMU IIOBEPXHOCTEH 1 2 anpeb Ypox 3ananne B TeTpay
00bpEMaMK IOJOOHBIX TET
Tema 7.15. KoMOMHAIIUM MHOTOTPAHHUKOB M TeJI BpameHust (2 4.)
110.| Muororpannuk, onucanHblii okoJio cepsl. Cdepa, BorcaHHasi B MHOTOTPaHHUK UITH B 2 anpeiab Ypok 3ananue B TeTpaM
TeJ0 BpauieHusl. MHOrorpaHHUK, BOMCAHHBIN B TENO BpallleHUs
Tema 7.16. KomOuHanum reoMeTpuyecKuxX TeJl Ha MPaKTHKe (2 4.)
111.| Ucnonn3oBanue KoMOWHAIINI MHOTOTPAaHHUKOB | TeJl BPAIIEHHsI HA MPAKTHKE 2 anpenb Ypox 3apanne B TeTpam
Tema 7.17. Pemienue 3axa4. MHOrorpaHHMKHM U TeJsia BpameHus (4 4.)
112.| Beruncienue BeIWYHMH (IUTHHA, Yroj, 00beM, IUIOIIA[b MOBEPXHOCTH) F€OMETPUYECKHX 2 anpenb Ypox 3ananue B Terpau
¢buryp, Ucnonp3ys H3y4eHHbIE POPMYIIBI U METOJIbI
113.| lIpaxkmuueckoe 3ansmue 21. Bviuucnenue o6vemos. 2 arnpenb IpaxTirseckoe Sananue B TeTpaK
Pazpnen 8. [lepBooOpa3nas pyHkuum, ee npumeHenue (10 4.)
Tema 8.1. IlepBoodpa3nast pynkuum (2 4.)
114.| TlepBooOpasHasi. Tabuiia mepBooOpasHbIX 2 anpeb Ypox Bamvaxos 10.1 A (1-5)
3aJJaYHUK
Tema 8.2. [lnomaas kpuBouHelinoi Tpaneunu. @opmy.a Helorona — Jleiionnua(4 4.)
115.| UnTerpai, ero reoMeTpuueckuii 1 GU3MIECKUil CMbICI. Bbluncienne naterpasia mno 2 anpeb Ypox Bammaxos 10.5A(1-3)
v 3aJa4YHUK
¢dhopmyne Hetotona-Jlelibania 8
116.| Ipaxmuueckoe sanamue 22. Haxoxcoenue niowaou KpueoiuHetinot mpaneyuiu. 2 anpeb Mpaxiaeckoe | baummaxos 106 A (1-3)
3aJaYHUK
Tema 8.3. OnpenesieHHBIH HHTErPaJ B NpodecCHOHAIBbHOM TeSITeTbHOCTH U KU3HU(2 4.)
117.| Pemmenne 3amay Ha TpUMEHEHWE WHTETpalia I BBHIYHCICHUS (U3NYECKUX BEIUYHH H 2 amnpeiab Ypox Baivakos 10.8 A1)
nnomaz[eﬁ 3aJIaYHUK
Tema 8.4. Pemnenne 3aga4 Ha HaX0KIeHHe ePBOOOPA3HOI U ee IPUMEHEHHe
24)
118.| IlepBooOpa3Has 1 UHTETpa 2 anpenb Ypox Barmaxos 10.12 (1,2)

3aTaUHUK

Pa3znen 9. Teopusi BepOATHOCTEH M CTATHCTUKA (22 4.)

Tema 9.1. [IpeacTaBjieHue TaHHBIX U ONKCATEJIbLHASI CTATUCTUKA (2 4.)
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Ne Komnunuec HbIC Jomarinee
N CpPOKH Bun Harnsannsie
n/m HanmMeHoBaHMe pa3ienoB, TEM 3aHATHM TBO 3aJaHue
HU3Y4ECHUS 3aHATUA nocoous
9acoB (vecs)
119.| [IpencrarieHue AaHHBIX C MOMOIILIO Tabiwi U auarpamMMm. CpenHee apupMETHUECKOE, 2 armpeisb Ypox 3ananue 8 TeTpanu
MearaHa, HauOoJblllee M HAaUMCEHBIIEE 3HAUEHMs, pa3Max, OHUCIEPCHUs, CTaHIapTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB
Tema 9.2. CocTaBieHne Ta0JMI U AMArPaMM Ha NpakTuke (4 4.)
120.| IlepBuunas 06paboTKa CTAaTUCTHYECKHUX JaHHBIX. [ pauueckoe UX MpeacTaBiIcHHUE. 2 arpeib Ypok 3ananue B TeTpa
HaxosxaeHue cpefHUX XapaKTepUCTHK, HAOIIOAaeMbIX JaHHBIX.
121.| llpakmuyeckoe 3anamue 23. [Ipumenenue cmamucmuyeckux Memooos 0is peuleHust 2 arpeisn Tpaxririeckoe 3anatme B TeTpaL
npogeccuoraIbHuIX 3a0ay
Tema 9.3. Onepanun Hag COOLITUAMHU, HA/l BEPOSITHOCTAMM. Y CJIOBHASI BEPOATHOCTH
(24.)
122.| CinyuaiiHble SKCIIEPUMEHTHI (OMBITHI) U CIyYailHBIE COOBITHS. DJIEMEHTapHBIE COOBITHS 1 Maifi Ypox bamvaxos Ne 11.26
(ucxompl). BeposTHOCTH ciyyaifHOTO cOOBITHSI. BIM30CcTh YacTOTHI U BEPOATHOCTH ST
coObiThi. Cry4aiiHble ONBITBI C PAaBHOBO3MOXHBIMH 3JIEMEHTApHBIMH COOBITHSMHU.
BepositTHOCTH COOBITHH B ONBITaX C PaBHOBO3MOXHBIMH 3JIEMEHTapHBIMH COOBITHSIMU.
Onepaiuu HaJl COOBITUAMH: TMEPEeCeYCHUE, O0BECIUHCHHUE, MPOTHUBOIIOJIOKHBIC COOBITHSL.
Juarpammel Diepa.
DopmyJsia CI0KEHUSI BEPOATHOCTEN. Y CJIOBHAS BEPOATHOCTh. Y MHOKEHUE BEPOSITHOCTEH.
HepeBo cnydaitHoro skcnepumeHTta. Popmyia MOJTHOM BeposSTHOCTH. HeszaBucumbie 1
COOBITHSA
Tema 9.4. Jj1eMeHTHI KOMOMHATOPUKH (2 4.)
123.| KomOuHaTopHO€E NpaBHiIo yMHOXeHUs. [lepecTaHoBKU 1 akroprai. UKuciio coueTaHuid. 2 Mait Ypox Bammaxos Ne 4.5,4.6 Ned.35
Tpeyronbauk [lackans. ®opmyna 6mHOMa HetoTOHA AT
Tema 9.5. BeposiTHOCTH B Ipo(ecCHOHANBHBIX 3a1a4aXx (4 4.)
124.| BelunciieHre BEPOSTHOCTEN ¢ UCIOIb30BaHUEM (OpMYIT KOMOMHATOPHKH. OlEHKa 2 Mait Ypox Bammaxos Ne11.26
BEPOATHOCTH COOBITHS B IPOECCHOHAIBHON JesITENFHOCTH. ST
125.| Ilpakmuueckoe 3anamue ¢ npogeccuoHarbHol HanpasieHHocmolo 24. Pewenue 2 Mait Tpakiieckoe | bammmaios Ne11.38
npogheccuonanvbhblx 3a0a4 HA 8ePOAMHOCHbL COObIMUS SIS
Tema 9.6. Cepuu mocjieoBaTeJbHbIX HCIBITAHUM (2 4.)
126.| BunapHblii cy4aiiHblil ONBIT (MCIBITAHKUE), YCIEX U Heydaua. He3aBUCHMbIE MCTIBITAHUS. 2 Maif Ypox bamvaxon Ne 11.39

Cepm{ HE3aBUCHMBIX HCIILITAHUI A0 TICpBOro ycrexa. CepI/ISI HE3aBHCUMEBIX HMCIIBITAHUI

3aTaUHUK
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1/

HanmenoBanue pa3nenoB, TeEM 3aHATHI

Komunuec
TBO
JacoB

Kanennap
HBIE
CPOKH
H3y4deHUS
(mecsin)

Bun
3aHATHS

Harnanasie
mocoous

Jomarinee
3aJlaHne

bepnymu

Tema 9.7. Cayuaiinble BeJIMYUHBI U pacnpenejieHus. MaTtemaTudeckoe 0:KuaaHue
cJIy4aiiHo#i BeJIUYHUHbI

127.

Cnyuyaiinas BenmuuHa. Pacnpenenenue BeposTHocTed. [luarpamma pacnpenenceHus.
[Ipumepsl pacnpeneneHuil, B TOM YHCIE, FeOMETPHYECKOe U OMHOMHANbHOE. YnCIIOBBIE
XapaKTepUCTUKH CIy4YallHBIX BEJIMYMH: MAaTEMaTHYECKOE OXKUAAHWE, OWCIEPCHA H
CTaHIapTHOE OTKIOHEHHE.

HpI/IMepbl IMPUMCHCHUA MATEMAaTUYCCKOIro OXWIAaHusd, B TOM 4YHCJIIC B 3aJadax U3
MTOBCETHEBHOW JKM3HU. MareMaTHuecKoe OXHIaHHEe OWHApHOW CIyYailHON BEIWYHHEI.
MatemaTtndyeckoe 0’KHIaHNe CyMMBI CIy4aiHbIX BEIMYHH. MaTeMaTndecKoe OKHJaHNue u
JCTIEPCHUS] TEOMETPHUUECKOT0 M OMHOMHUAILHOTO pacrpeieleHui

Mai

Ypok

3ajaHue B TeTpagl

Tema 9.8. 3axon 6onbmux yncen HenpepbiBHbIE cilyyaiiHble BeJIUYMHBI
(pacnpenenenusi). HopmasabHoe pacnpenesienue (2 4.)

128.

3akoH OONBIIMX YHCEN W €r0 Pojib B Hayke, Ipupoje u obmecTBe. BrIOOpOUHEIT MeTOxR
nuccnenoBanui. IIpuMepsl HENpEpBIBHBIX CIy4alHbIX BeNUYMH. DYHKIUSA IIOTHOCTH
pacnpeneneHus. PaBHoMepHOe pacnipeneneHne u ero csoicTsa. [loHsITHE 0 HOpMaTbHOM
pacnpeneIeHun

Man

Ypok

3amaHue B TeTpagyu

Tema 9.9. Pemrenne 3aga4 KOMOMHATOPUKH, CTATHCTUKH M TEOPUHU BeposiTHOCTeH (2
4.)

129.

OnemeHTbl KOMOUHATOpUKU. COOBITHE, BEPOATHOCTH COOBITUS. ClIOKEHHE M YMHOXKEHHE
BEPOSITHOCTEN

Man

Ypok

bammakoB
3aJTauHUK

Ne 11.17

Paznen 10. MaTemaTuyecKuii NPpakTHKYM (22 4.)

Tema 10.1. MaTpunsl u onpeaenuresiu (4 4.)

130.

CrniocoOBl pelIeHuns: CUCTEeM JIMHEWHBIX ypaBHeHUH. [lonaTus: Matpuna 2x2 u 3x3,
OTIPEIETTUTENh MATPHIIHI.

Man

Ypok

3ananue B TETpaau

131.

Meron I'aycca pelieHns cucTeM JIMHENHBIX ypaBHEHUH. Perienre npukiIaaHbIx 3a1ad.
[IpumeneHne MaTpul B HHPOPMATHKE.

Man

VYpok

bammakos
3aTauHUK

Ne 12.12 B (11)

Tema 10.2. DiieMeHTHI BeKTOPHOM ajre0psI (4 4.)

132.

Kommanapssie BekTOpsl. Pa3iioxkeHue BEKTOpa 10 TpeM HEKOMILJIaHAPHBIM BEKTOPaM.
YpaBHEHHE IUIOCKOCTH.

Man

VYpok

bammakos
3aTaYHUK

No 5.54
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Kanennap

HBIE
Ne Komnunuec Jomarinee
N CpPOKH Bun Harnsannsie
n/m HanmMeHoBaHMe pa3ienoB, TEM 3aHATHM TBO 3aJaHue
4ACOB HU3Y4ECHUS 3aHATUA nocoous
(mecsin)
133.| 'eomeTpuueckuii cMpica onpeaenutens 2x2. Penienre npukiaaHbIx 3a1a4 2 Ma# Ypok 3ananue B TeTpaM
Tema 10.3. KommiekcHble uncia (4 4.)
134.| llonsrue xkoMruiekcHOro uncia. ConpspkeHHbIE KOMIUICKCHBIC YKHCIIa, MOJYJIb M apIyMEHT 2 Mait Ypok Bammvaxos 117 A(1-4)
3aJJaYHUK

KOMIUIEKCHOT0 uncia. @opma 3arnncu KOMILIEKCHOTO YKcia (reoMeTprudeckas,

TPUTOHOMETPHUIECKAsI, aaredpandeckas).
135.| ApudmeTruecKue AEHCTBUA ¢ KOMIUIEKCHBIMH YHCIIAMH 2 UIOHB Ypox bamvaxos L17 B (1-2)

3aJaYHUK
Tema 10.4. I'padni (2 4.)

136.| [lonsarue rtpada. Cesa3ubii rpad, mepeBo, muka Tpad HaA IUIOCKOCTH. PemieHwne 2 HUIOHb Ypox 3ananue B TeTpau

MpHUKIATHBIX 3a1a4d. [Ipumenenue rpada B nHbOpMaTHKE

Tema 10.5. 3agauu maTemaTuueckoi cratuctuxku (4 4.)

137.| Bapnauuonnsiit psia. [lonuron yactot u rucrorpamma. CTaTUCTHYECKHE XapaKTEPUCTUKU 2 HUIOHb Ypox 3ananue B TeTpay

psiza HaOJIF0JaeMBIX JTaHHBIX
138.| lIpakmuyeckoe 3auamue ¢ npogeccuoraibHoU HanpasieHHocmoio 25. Pewenue 3aday 2 HUIOHb Ypox 3ananue B TeTpau

MAmMemMamuieckol Cmamucmuxu.
Tema 10.6. Jloruueckue onepamum ¢ MHOKeCTBaMH (2 4.)

139.| Jlornueckne onepanuu. Ilpumenenune auarpamm Oiiepa—BenHa [y pemueHue 2 UIOHb Ypox 3antarue B TeTpa

TEOPETUKO-MHOXECTBEHHBIX  3a7iad  NpodecCHOHaNbHOH  HANpaBICHHOCTH,  3ajad

WHPOPMATUKU U JIPYTHX YUEOHBIX TUCIUIUIMH M JUIsl OMHCAHUS PEATbHBIX MPOIECCOB U

SIBIICHUI

Tema 10.7. PemmieHue 3a1a4 MaTeMaTH4ecKOro NpakTukyma (2 4.)

140.| IIpumeHeHrnEe N3yUEHHBIX MATEMaTHUECKIX (JAKTOB K PEIICHHIO 33124 U3 Pa3IMIHbIX 2 UIOHB Ypox

o0JacTel HAyKH U peabHOM KU3HU

Bcezo 3a 2 cemecmp | 144 u
CamocrosiTesibHast padoTa 46
— BrInmonHeHne NpakTUYECKUX 3aJaHnui 38
— TloaroroBka K 3K3aMeHy 8
Koncyabranumn 4
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Kanennap

HBIE
Ne Komnunuec Jomarinee
N CpPOKH Bun Harnsannsie
/T HanMeHnoBaHwue pa3nenoB, TeM 3aHATHIA TBO 3aJlaHne
H3y4deHUS 3aHATHS nmocoous
9acoB
(mecsin)
IK3amen 4
Uuroro 334
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3.4. YuyeOHO-MeTOAMYECKOE O0eclmeYeHue

3.4.1. OcHOBHBIE NEYaTHbIE H/WIHN JIEKTPOHHbIE U3IaHUA

Bammakos, M. 1. Matemaruka: yue0. i1 CTYIACHTOB YYpexXACHUH cpea. mpod. odOpazoBanus / M. U.
bammvakop — 1-¢ m3mamme. — OOIMmMECTBO C OTPaHWYCHHOW OTBETCTBEHHOCTHIO (Opa3oBaTEIIBHO-
n3maTensCkuid meHTp "Axanemus'", 2024 — C.
Bammakos, M. U. 3agaunuk: yue0. mocodue AJisi CTYACHTOB YUPSKICHUH cpen. mpod. oOpasoanus / M.
U. bammakoB — 1-e m3manme. — OOLIECTBO C OrPaHUYCHHOW OTBETCTBEHHOCTHIO OOpa3oBaTeNbHO-
n3maTensCkuid meHTp "Axkanemus'", 2024 — C.

3.4.2. JlonoJTHUTEIbHbI€ HCTOYHUKHU
Maremaruka: anredpa 1 HauaJla MaTeMaTHIECKOTo aHajn3a, TeoMeTpus. Airedpa u Havdana
maremarudeckoro ananusa 1 1kt /Amumos I1.A., Komsirua FO.M., TkaueBa M.B. u apyrue. -12-¢ u3n.-M.-:
IIpocsemenne;2024r.
Maremaruka. Anrebpa v Hadajia MaTeMaTHUECKOTO aHann3a; yriyonenHoe ooyuenue 10x1 / Mep3isik
A.T'., Homuposckuii I.A., ITossixkoB B.M.; nox penakuueit [logonsckoro B.E. M.- [Ipoceemenne;2024r.
MaremaTrka. AnreOpa U Hadaia MaTEMaTHYECKOT0 aHaK3a; yriayosiaenHoe ooyuenue 11k / Mep3isik
A.Tl'., Homuposckuii JI.A., Ilomsxos B.M.; mox penakuueit [logonsckoro B.E. M.- [Ipocsemenue;2024r.
Marematuka. ['eomeTpust; yriayosiaennoe odydenue 10k / Mepamsik A.I'., Homuposckwuii JI.A., TTossikoB
B.M.; nox penakuueii [lononsckoro B.E. M.- IIpoceewienue;2024r.
Marematuka. ['eomerpust; yriayonaenHoe odydenue 11k / Mepamsik A.I'., Homuposckwuii JI.A., I[TossikoB
B.M.; nox penakuueii [lononsckoro B.E. M.- IIpocsemienne;2024r.
MaremaTrka: anrebpa 1 Hayajga MaTeMaTHIeCKOro aHaimu3a, reomerpus. ['eomerpust 10-11xn/ Atanacsia
JI.C., byty3oB B.®., Kanomies C.b. u apyrue. M.- IIpocsemienue;2024r.
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4. KOHTPOJIb M OLICHKA Pe3yJIbTATOB OCBOCHHS 00111€00pa30BaTeIbHOM
AUCHHUILINHBI (MpeaMeTa)

Kontposnb u olleHKa pe3ynbTaTOB OCBOCHHUS 0011€00pa30BaTeIbHON JIUCIUILIMHBI
(mpeameTta) OCyHIECTBIISIETCS IpENojaBaTelieM B MPOIECCE MPOBEACHUSA MPAKTUYECKUX 3aHATHI,
TECTUPOBAHUS, @ TAaKXKE BBIMNOJHEHUS OOYUYAOIIMMUCS WHIWBUAYAIbHBIX 3aJaHHUM, MPOEKTOB,
HUCCIIEJOBAHUN.
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4.1 Ilnanupyembie pe3yJbTaThl

Ta6numa 4.1
Kopx OK, IIK, 3HAHUSA YMEHHUS HaBBIKA HanmenoBanme
3aHATHS
OK 01 31. 3naueHue mnpaktuku U | Yl. Belinonsate Ypoxku,
Bri6upats BOIIPOCOB, BO3HHUKAWIIMX B | apupMeTHIeCKre JEeHCTBUS, MIPaKTUYECKHUE
CHOCOOBI peleHus MaTeMaTHKe, JUISL | coueTast yCTHbIE U MUChMEHHBIN 3aHATHS
3a1a4 GOpMHUpPOBaHHUS H Pa3BUTHS | IPUEMBI, MIPUMEHSATH

npodeccuoHanbHOM
JeATETbHOCTH
MPUMEHUTEIBHO K
pa3IUYHbBIM
KOHTEKCTam

MaTE€MaTU4eCKOU HAYKH;

32. 3HaueHHE HJEH, METOJ0B
U pe3yJbTaToB airedpsl u
MaTeMaTu4eCcKoro aHaiau3a
UL TIOCTPOEHUS  MOJEeH
peanbHBIX IpPOLIECCOB U

CUTYaIUS;
33. YHuBepcanabHbII XapakTep
3aKOHOB JIOTUKU
MaTEeMaTHYECKUX
pacCyXIEHUM, uX
MPUMEHUMOCTh B Pa3IMYHBIX
o0acTsax YeJIOBEUECKOM
JIeATECIIbHOCTH;

34. Ponap axcuomMaTuku B
MaTeMaTHKE; BO3MOXKHOCTE

IIOCTPOECHUS MaTEMAaTUYECKUX
TEOpUH HA AKCMOMATHYECKOH
OCHOBE; 3HAUEHUE
aKCHUOMAaTHKU Ui JIPYTUX
obOmactel 3HaHus © A
MPAKTHKU;

35. BeposATHOCTHBIN XapakTep
pa3IMYHbIX IPOLECCOB U
3aKOHOMEPHOCTEN
OKPY’KaroIIero MUp

BBIUMCIIUTENIbHBIE  YCTPOMCTBA;
HaxoJWUTh  3HAYEHUS  KOpH:A
HAaTypaJbHOM CTENEHU, CTECIICHU
C palMOHAJIBHBIM ITOKa3aTelIeM,
jgorapupma, UCHONB3yS MpH
HEOOXOJUMOCTH BBIYUCIICHHBIE
YCTPOICTBA; TOYHOCTb
BBIYHMCIICHUM TIPU BBINOJIHEHUU
IPAKTUYECKUX  pacyeToB IO

dbopmynam MPUOJIMKEHHBIX
BBIYMCIICHHI;

V2. Crpouts rpaduxu
U3yYEHHBIX (byHKLUH,
BBIIIOJIHATh npeoOpazoBaHus
rpaguKoB;

V3. Boluncasate Npou3BOJHbIE U
NepBOOOpPa3HbIE 3JIEMEHTApHbIE
GyHKIIMM, TPUMEHSsI IpaBUiia
BBIUNCJICHUS] TPOM3BOAHBIX M
MepBOOOPa3HbIX, UCITOJIB3YSI
CIIPaBOYHBIE MaTEPUAIIbI;

V4. UccnenoBath GyHKIUU U
CTpOUTh  UX  Trpadukd  C
MMOMOUIBIO TPOU3BOIHOM;

V5. Pemartnb 3aJ1auu Ha
HaxO)KIEHWE HauOOJIBIIETO WU
HaUMEHBIIIETO 3HAYEHUA
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(byHKLINU Ha OTPE3KE;

V6. Breruncnsats IUIOLIAb
KPUBOJIMHENHOH TPAICLVH;

V7. Pemare panuoHaJIbHbIC,
[I0Ka3aTelbHbIE u
norapumuueckue ypaBHEHHS U
HEPABEHCTBA, HpPpaLMOHAJIbHBIE
u TPUTOHOMETPHUUECKUE
YpaBHEHUS, UX CUCTEMBI,

V8. Pematn MPOCTEUIIINE
KOMOMHATOpHbIE 3a7a4u;

¥o. N3ob6paxarthb
reoMeTpuuecKkue  Qurypsl u
TeNa, BBIMOJHATH YEPTEX IO
YCIJIOBUIO 3aJ1a4H.

OK 04

S dexTnBHO
B3aUMOJICHCTBOBATH U
paboTaTh B KOJUICKTHBE H
KOMaH e

32. 3HaueHHE HJIEH, METOJ0B
U pe3yJbTaToB aireOpsl u
MaTeMaTHUYECKOTO aHaym3a
UL TIOCTPOEHUSA  MOJEJeH
peanbHBIX  MPOLECCOB U
CUTYaIUS;

33. YHuBepcanbHbIN XapaKTep

3aKOHOB JIOTUKHN
MaTeEMaTHYECKUX
pacCyXIeHHi, ux
MPUMEHUMOCTh B Pa3IUYHBIX
obnacTax YyeJI0BEYSCKOM
JIeITeIIbHOCTH

V10. noHMMaTh U UCHOJIL30BaTh
MPEUMYIIEeCTBA KOMAaHJAHOW U
WHAUBUAYAIbHON paboTel mpH
peIIeHnn YIeOHBIX 3aj1ad,
MPUHUMATh 1I€JIb COBMECTHOM
JeSITeJIbHOCTH, MJIaHUPOBATH
OpraHu3aIHIo COBMECTHO
paboThI, pacrpeneysTh BUIBI
paoor, JIOTOBApUBATHCA,
00cyX1aTh nporecc u
pe3ynbTaT paboThl, 00001IaTh
MHEHMS HECKOJBKUX JTIOICH;

V¥ 11 yyacTBOBaTh B IpyIIOBBIX
dbopmax paboThl (0OCYKIEHUS,
oOMEeH MHEHHUH, '"MO3rOBEIC
ITYpMbl" U WHBIE), BBIIOJHATDH
CBOIO  yacTb  paboTel U
KOOPJIMHUPOBATH CBOM JACUCTBUS
C JAPYTUMHU 4YJIEHAMH KOMAaHJHI,
OIICHMBAaTh KayeCTBO CBOETO

Ypoxku,
MPaKTUYECKUE
3aHATHUSA
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BKJIaJ]a B OOMIMH MPOIYKT TIO
KPUTEPHSIM,
c(hopMyIIUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBUS

IIK 1.3. OcyuiecTBasTh
OLICHKY
MIPOU3BOJICTBEHHO-
TEXHUYCCKHX
nokasaresei paboThl
AJIEKTPHUYECKOTO U
ANMEKTPOMEXAHUIECKOTO
00opynoBaHUsI.

H1 neaTh BBEIBOJBI c
MCIIOJIb30BaHUEM 3aKOHOB JIOTHKH,
JNEIYKTUBHBIX W  HUHJYKTUBHBIX
YMO3aKJIIOUYEHUH, YMO3aKITIOUCHH I
110 aHAJIOTHH,

H2 mpoBoauth camMoCTOSTENBHO
JIOKa3aTeJIbCTBA MaTeMaTUYECKUX
YTBEpXKACHUM (MpsMbIE U OT

MIPOTHUBHOTO), BBICTPanBaTh
apryMEHTAIHIO, IIPUBOIUTH
OpUMEpbl ¥ KOHTPIPUMEPHI,
000CHOBBIBATH COOCTBEHHEIE

CY)KIICHI/ISI U BBIBOJHBI,

H3 mnpoBoauTh C€aMOCTOSTEIBHO
CHHaHHpOBaHHBﬁi 3KCHepHM€HT,
UCCJIEIOBAaHNE IO YCTaHOBJICHHUIO
0COOEHHOCTEHl MaTeMaTHYECKOro
oObekTa, SBJEHHs, IMpoliecca,
BBISIBJICHUTIO SaBI/ICI/IMOCTGI\/JI Me>1<)1y

00BeKTaMH, SIBIICHUSIMH,
polLeccamu;

H4 CTPYKTYypUpPOBAaTh
nH(pOpMalLIKIO, MPEICTABIATh €€ B
Pa3IUYHBIX dopmax,

WJUTIOCTPUPOBATH TpaduuecKH;

HS5 mnporHos3upoBats BO3MOXKHOE
pasBUTHE IIpolecca, a TaKke
BBIIBUTATh MIPEIIOJIOKEHNS O €r0
Pa3BUTHHU B HOBBIX YCIIOBUSX

Ypoxku,
IPAKTUYECKHE
3aHATUA
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4.2. IIpoMeKyTOYHAS ATTECTALUSA

[TpomesxyTouHas arrectanus o o01meo0pa3oBaTeIbHON AUCUUIUIMHE IPOBOIUTCS B CIEAYIONMX (hopMaTax:

Neri/mm ceMecTp ¢dopmar
1 1 npyrast popma (KOHTpoIbHas paboTa)
2 2 IK3aMEH

4.2.1 ®OC ceMecTPOBOr0 KOHTPOJIsI
IlnanupyemMble pe3yJbTaThl

Komnerenuuu 3HAHUS YMEHUSI HaBBIKU

OK 01 31,32, 33, 34, 35 V1,V2,¥3,V4,VY5,¥6,VY7,V8, V9

OK 04 32,33 Y10, V11

K 1.3 H1, H2, H3, H4, H5

Ilopsinok npoBeneHus:

CeMecTpOBBIil KOHTPOJIb MPOBOJAUTCS B KAOMHETe MaTEeMaTUKHU, BPEMs Ha BBIMOJIHEHUE KOHTPOJIbHON paboThl 60 MUH, HCIIOJIb30BaHHE
CIPAaBOYHBIX MAaTEPHATIOB U KAJIbKYJISITOpA 3alpeLeHO.
Kpurtepun onenuBanuns

Orenka TECTEI TEOPETUYECKHIE BOMPOCHI MPAKTUYECKHE 3a/IaHus
5 10-9 orBeroB

4 8-7 oTBeTOB

3 6-5 oTBeTOB

2 MeHee 5
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3ananusi A1l KOHTPOJbHOH PadoThI

Ne Bonpocs! BapuaHThI 0TBETOB
A b B
1 | Hammmure mepBbie 3 3jeMeHTa 111 -11-1 1-11
HOCIIeI0BATEIbHOCTH 4’3’2 273" 4 2"3°4
_ =D
=1
2 Borurciauts npenei 6 5 7
lim(x2 + x —5)
x—-3
3 | Beruncouts mpeaen
3 10 o0 0
lim
x=32x—6
4 | Haiinure npou3BoaHyIo GyHKIHH 9x2 +30x — 4 3x% +30x — 4 3x2+x—4
y = 3x3 + 15x% — 4x
5 Hatinure npon3BoaHy0 GyHKIIMH 2sinx —2cosx —2sinx
y =2cosx
6 | Haiigute mpou3BoaHYO QyHKIHN 1 1 1
y = x1/2 2\/§ \/;
7 HaiinuTe nponsBoaHyto QyHKIMH 6x2(2x3 — 10)? 3x(2x3 — 10)2 18x2(2x3 — 10)?
y = (2x3 —10)3
8 | Haiigure npomexyTtku Bo3pactanus u | I (—o0; 3]U[ 3;+0) | T (—o0; 3]U[ 3; +0)
yObIBaHUS QyHKIAN T (=00 40)
f(x) = x3+3x%+9x
9 Hccnenyiite pyHKINIO HA SKCTPEMYM Xmin = —6 Xmax = —6 Xmin = 6
f(x) = x2+12x—10
10 s B [—2;0], 14; 0], [2; 01,
A
\FHr [4;6] 4;-2] [4;6]
r A
of 11 \i x

Ilo rpaduky ¢yHKUNMM ompenenuTe

MPOMEXYTKU YOBIBaHHMS.
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4.2.2 ®OC 3x3ameHa
IInanupyemMble pe3yJbTaThbl

Komnerenuuu 3HAHUS YMEHUSI HaBBIKU

OK 01 31,32, 33,34,35 V1,VY2,Y3,V4,Y5,V6,VY7, Y8, Y9

OK 04 32,33 v10, V11

K 1.3 H1, H2, H3, H4, H5

HOpﬂ)IOK NMpOBECACHUSA:

DK3aMeH IIPOBOAUTCA B KaOUHETE MaTCMAaTUKH, BPEMA HA IIOATOTOBKY OTBETOB 90 MHMH, UCIIOJIb30BAHUEC CIIPABOYHBIX MATCPHUATIOB U
KaJIbKYJIATOpPA 3aIPCIICHO.

KomngectBo BapuanTos — 10

Kpurtepun onenuBanuns

Onenka TECTBI TEOPETUYECKUE | IIPAKTUYECKUE 3aJaHUS TK [Ipenpinymas [TA
BOIIPOCHI

S) 12-14 Gannos

4 9-11 GamoB

3 5-8 bamoB

2 MeHee 5 6aJioB
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KoHTposbHbIe 3a1aHus 1JI IPOMEKYTOUYHOM aTTecTalluu (IK3aMeHa)

p= ]

7 17y 5
1.Haiinure 3HaueHne BBIpaKEHUS (; — E) ‘5

2. [Tnomanp 3emenb HhepMepcKoro X03sicTBa, OTBEAEHHBIX MO IOCAJIKY CEIbCKOX03sICTBEHHBIX KYJIBTYp, COCTABISIET 36 ra U pacrpe/esieHa MexKIy
3ePHOBBIMU U OBOIIHBIMHU KYJIbTYPaMHU B OTHOIICHUH 2:7 COOTBETCTBEHHO. CKOJIBKO IEKTapOB 3aHUMAIOT 3€PHOBBIC KYJIbTYPHI?
3. CpenHee reoMeTpruecKoe TPEX Yucel a, b u C Beraucisgercs mo gpopmyie g = y abc . Beruncnure cpenee reomerpuueckoe uucen 12, 18, 27.

4. Haitnute 3HaUCHHUE BBIPAKECHUS [2 V5 — 5) (2v5+5)
5. Haliaure momanp Tpaneuuu, n300pakeHHO Ha KieTdyaToi Oymare ¢ pazmepoM kieTku 1 cm X 1 cm. OTBeT gaiite B KBaIpaTHBIX CAHTUMETPAX.

6. 15t o6cmyXkuBaHUs MEKIYHAPOIHOTO CEMIHApa HE0OX0AMMO coOpaTh Tpymy nepeBoadnkoB. CBeJeHNS 0 KaHUIaTax MPeICTaBICHBI B Ta0IHIIE.

CTonMOCTD
IlepeBoxuuk

SA3bikKn yeayr

" .
(pyO.1eii B 1eHb)
1 Hemenxwmii, ncrmanckui 7000
2 AHrIMHACKUN, HEMELKHI 6000
3 Aurmuiickuii 3000
4 AHFJ‘II/II/ICKI/II/I: 6000
dbpaHITy3cKHit
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5 OpaHIy3cKui 2000

6 Hcnanckuii 4000

7. Ha pucynke noka3aHo U3MEHEHHE TeMIIepaTypbl BO3yXa Ha MPOTSHKEHUU TpeX CyToK. [1o ropu3oHTan yKa3bIBaeTCs 1aTta U BpeMs CYTOK, 1O

BEPTHKAIM — 3HAYCHHE TeMIepaTypsl B rpanycax Llenbcus. OnpenenuTe mo pucyHKy HauOoIbIIYIO TeMIepaTypy Bo3ayxa 22 saBaps. OTBeT aaiite B
rpaaycax Llenbcus.

G -

_|('|_

—11=

—124

—134

—144

_'| 5_

o —16

£°C 9]

—184,

19~

~20"

_21_

.

23

—24

0:00 6:0012:00 18:00 0:00 6:00 12:00 18:00 0:00 6:00 12:00 18:00 0:00 6:00

22 aHBaps 23 auBapn 24 augapn

8. Ha sk3amen BeiHECeHO 60 BompocoB, AHApel He BeIydni 3 u3 HUX. HailmuTe BepoATHOCTB TOTO, YTO €My IOTaIeTCs BEIYYCHHBIH BOTIPOC.

9. Ka)KI[OMy nu3 IIeTI:IpéX HCPAaBCHCTB B JICBOM CTOJ'I6I.I€ COOTBETCTBYCT OJHO U3 peHIeHI/Iﬁ B IIpaBOM CTOJ'I6I_I6. YcTaHOBUTE COOTBETCTBHUE MCKAY
HCPAaBCHCTBAMHU M UX PCIICHHUAMMU.

HEPAEBEHCTEA PEIITEHEA
A) logyx =1 -
E:I lﬂ‘gz.'l.' - —1 13 0 < x < 2
B} log,x =1 Dx>2
) o — 1
) log,x < —1 P -
H0=x=2

3anuiuTe B OTBET LU(PHI, PACHOJIOKUB UX B MOPSJIKE, COOTBETCTBYIOIIEM OyKBaMm:

A b B r

10. Ha pucynke uzobpaxén rpadux ¢pynxuun y=Ff(X) u kacarensHas k Hemy B Touke ¢ abciuccoii Xo. Haiiure 3nauenue npoussoguoii pynkuuu f(X) B
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TOYKE X0.

- |

3aganusi, TpeOyOIHe Pa3BepPHYTOr0 OTBETA
11.Pemnts ypaBuenue log, 4x — 2 = %[lng: 4x — 1)

12. OcHOBaHMEM MPSAMOTO MapaJIeNenuIea CIIyXKUT poMO ¢ muaronansmu 12 u 16 cm; nuaronains OOKOBOHM rpaHu paBHa 26 cM. Beranciure o0bem
napaJiesienunea.
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