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1. TACIIOPT IMPOT'PAMMBI YYEBHOM JUCHUIIIUHBI
MartemaTuka

1.1. MecTo AMCHUIUINHBI B CTPYKTYPe OCHOBHO# 00pa3oBaTe/IbHOI MPOrpaMMBbl:

YyeOHas aucuuIuinHa «MarteMaTukay sSBISETCS 0053aTeNbHON YacThI0 00IIe00pa30BaTEIIEHOTO
IIUKJIa OCHOBHON 00pa3oBaTenbHON mporpaMmMsel B cootBeTcTBUU ¢ PI'OC no cnenumansHocT 23.02.01
Opranu3anus nepeBo3oK M yrnpapjieHUue HA TPaHCHOPTe (ABTOMOOUIILHOM).

1.2. Tlnanupyemble pe3yabTaThl 0CBOCHHUS TUCHMIIUHBI:

Oco0oe 3HaUeHNE TUCIUTUIMHA UMEET TPH (POPMUPOBAHUHN U PA3BUTHH:
e  OOIIMX KOMIIETCHIINN:

OK 01. Bribupatp croco0bl pemieHust 3aaad MpopecCHOHATBHON JIEATEIbHOCTH MPUMEHHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM;

OK 02. Mcnonb30BaTh COBPEMEHHBIE CPEACTBA TOMCKA, aHAJIM3a M MHTEPIPETalud WHPOPMAIMU H
UH(QOPMALIMOHHBIE TEXHOJIOTHH IS BBIOJIHEHUS 3a/1a4 MPOhECCUOHATBHOM 1€ TeIbHOCTH;

OK 03. [InanupoBaTh U peain30BbIBaTh COOCTBEHHOE MPO(ECCHOHAIBHOE U JUYHOCTHOE pPa3BUTHE,
HpeANPUHUMATENBCKYIO JIEATENbHOCTh B MPpodeccuoHanbHOM cdepe, MCIOoNIb30BaTh 3HAHUS
1o (pMHaHCOBOM IPAMOTHOCTHU B Pa3JIMYHBIX )KU3HEHHBIX CUTYaLIUsX;

OK 04. 3¢ddexTrBHO B3aMMOEHCTBOBATh U PA0OTATh B KOJIEKTHBE U KOMAH/IE;

OK 05. OcyuiecTBiTh YCTHYI0 U TNHCbMEHHYI0 KOMMYHHKAIIMIO HAa TOCYJapCTBEHHOM SI3bIKE
Poccwuiickoit @deaepaiuu ¢ y4eToM 0COOEHHOCTEH COIMATBLHOTO U KYJIbTYPHOT'O KOHTEKCTA;

OK 06. IlposBasTh TIpakJaHCKO-MATPUOTUYECKYIO [O3ULHUIO, JIEMOHCTPUPOBATH OCO3HAHHOE
MOBE/ICHHE HA OCHOBE TPAJUIIMOHHBIX OOIIEUEIIOBEUECKUX 1IEHHOCTEH, B TOM YHCIIE ¢ YYeTOM
rapMOHHU3aLMU MEKHALMOHAIBHBIX U MEXPETUTHO3HBIX OTHOILIEHUH, IPUMEHATh CTAHIAPThHI
AHTUKOPPYILIUOHHOIO NTOBE/ICHHUS;

OK 07. ConeiicTBOBaTh COXpAaHEHUIO OKPY’KaIOIIEH Cpe/ibl, pecypcocOepexeH 0, TPUMEHITh 3HaHUS
00 M3MEHEHUM KJIUMaTa, MPUHIUIIBI OEPeXIIMBOrO MPOU3BOICTBA, F(D(HEKTUBHO JEHCTBOBATH
B YUPE3BBIYAIHBIX CUTYAIHsX;

OK 08. HMcnonp3oBaTh cpencTBa (GU3NUECKON KyIbTYphl JUIsI COXPAHEHUS M YKPEIJICHUs 310pOBbs B
npouecce MNpohecCHOHATBbHOW JIEATEIbHOCTH U MOAJEP)KaHUS HEO0OXOIUMOro YPOBHS
¢u3nUecKoil MoAroTOBIEHHOCTH;

OK 09. Tlonb3oBaThcsi MpodheCCHOHATBHON JOKyMEHTAllMel Ha TOCYJIapCTBEHHOM M WHOCTPaHHOM
SI3bIKAX.

e [IpodeccrnoHabHBIX KOMIETSHINH:

IIK 1.1. ImanupoBaTh, BHIMOJHITh U KOHTPOJIUPOBATH NEPEBO3OYHBIN MPOIECC HA TPAHCTIOPTE, B TOM
quciae C MPUMEHEHHEM COBPEMEHHBIX HWH(POPMALMOHHBIX TEXHOJOTHHA YIpaBICHUS
MePEeBO3KaAMHU.

1K 2.3. OnpenensiTh 1 aHATU3UPOBATH BHIMIOJIHEHUE MTOKA3aTeNIeH SKCIUTyaTallMOHHOM paboTHI.

I1K 3.1. Opranu3oBbIBaTh U MPOBOAUTH PabOTy MO TPAHCIOPTHO-JOTUCTHUECKOMY OOCITY>KMUBAHHUIO B
cdepe TPY30BbIX MEPEBO3OK.

[1K 3.2. Opranu3oBbIBaTh U MPOBOAUTH PabOTy MO TPAHCHOPTHO-JIOTUCTHYECKOMY OOCITYKHBaHHUIO B
cdepe maccakupPCKUX MepeBO30K.

OcBocHue copepxkaHus y9eOHOW TUCIIUTUINHBEI «MaTteMaTrnkay 00ecrednBaeT JOCTHKCHHE
CTYJIEHTaMH CIEeAYIOLINX Pe3yTbTaTOB:



O01mme KOoMIeTeHIMHA

IlnanupyemMblie pe3yJibTaThbl 00y4eHUs

Oo0mue

JucuuniimHapubie

OK 01 Beibupats criocoosl
peIeHus 3a/1a4
npoQeCCHOHATEHON

e TETbHOCTH
PUMEHUTEIIHLHO

K pa3jIMYHbIM KOHTEKCTaM

- TOTOBHOCTb K TPYIY,
OCO3HAHUE [[EHHOCTH
MacTepcTBa, TPYyAOIIO0UE;

- TOTOBHOCTb K aKTUBHOU

e TEIbHOCTH
TEXHOJOTUYECKOU U
COLIMAJIbHOW HANPaBIEHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATD,
[IAHUPOBATH U
CaMOCTOSITEIILHO BBITIONHSTH
TaKyIo JeSITeIbHOCTD;

- HHTEpEC K pa3InyHbIM cepam
npodeccuoHanbHON

eI TEIBHOCTH,

OBnazieHre YHUBEPCATbHBIMU
V4IeOHBIMH ITO3HABATEITHHBIMHU
NICVCTBUSAMU:

a) 6a30BBIC TOTUUECKHUE
EVCTBUSA:

- CAMOCTOSTEIIHLHO
(bopMyIHpoBaTh U
AKTyaJIn3UpOBaTh POOIEMY,
[paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJIUBATh
CYIIECTBEHHBINA IPU3HAK WA
OCHOBAHUS JJIsI CPABHCHHS,
KJ1acCHU(pUKAIIKI ¥ 0000IIECHNUS;
- OIIPEIENISATh LEH

e TEIIBHOCTH, 33]1aBaTh
MapaMeTpsl U KPUTEPUU HX
TTOCTHUKECHHUS;

- BBISIBIISITH 3aKOHOMEPHOCTHU U
[IPOTUBOPEYHS B
paccMaTpUBaeMBbIX SIBIICHUSX;
- BHOCUTbH KOPPEKTHUBHI B
NesITeNbHOCTD, OIICHUBATH
COOTBETCTBHE PE3yIbTaTOB
[[eJ15IM, OIICHUBATh PUCKU
MOCIICJICTBHI 1€ATEIbHOCTH;

- pa3BHBATh KPEATUBHOE
MBIIUICHUE TP PEIICHUN
PKU3HEHHBIX POOIIEM

0) 6a30BbBIC UCCIIEAOBATEIIBCKIE
ECTBUSA:

- BJIaJICTh HaBBIKAMU y4eOHO-
M CCIIEI0BATENBCKON U
[IPOEKTHOM 1eATEeIbHOCTH,
HABBIKAMU Pa3peIIcHUs
mpo0JeM;

- BBISIBJISITH IIPUIHHHO-

CJICICTBCHHBIC CBsA3HU U

-BJIAZICTh METO/IaMH JIOKA3aTEIIbCTB,
QUITOPUTMaMU pEIICHUs 3a/1a4; YMEHUE
(hOpMyYITHPOBATH OINPEICIICHNUS, AKCHOMBI
1 TCOPEMBI, IPUMEHSTh UX, IPOBOIHUTH
TOKa3aTeIbHBIC PACCYKICHUS B XOJIC
peleHus 3a1ad;

- YMETb ONEPUPOBATH MOHITHIMHU:
CTCTICHb YUCJIA, JIOTapru(dM JHCIIa;
YMEHHUE BBITIOJIHITH BEIYUCIICHUEC
3HaUYEHUH U IpeoOpa3oBaHUs
BBIPKEHUI CO CTCTICHSIMU U
nmorapudmamu, peodpa3oBaHus JPOOHO-
palMOHAILHBIX BBIPAKCHUH;

- YMETh OIEPUPOBATH MMOHATUSIMHU:
palMoHaIbHBIC, UPPAIIHOHAIILHBIC,
MoKa3aTeNbHbIE, CTETICHHBIE,
nmorapudmuueckue,
TPUTOHOMETPHUYCCKHUE YPABHCHUS U
HEpaBEHCTBA, UX CHCTEMBI;

- YMETh OIEPUPOBATH MMOHATUSIMHU:
(dyHKIUS, HeTpepbIBHAS (QYHKITHUS,
[MPOU3BOIHAS, IEPBOOOPa3HAas,
OTpeeIeHHbI UHTETPAIT; YMETh
HAXOIUTh MPOU3BOJIHBIC JIEMEHTAPHBIX
(yHKITUH, UCTIONB3YS CIIPABOYHBIC
MaTepHUAITbI;, UCCIIE0BAThH B MTPOCTEHIITNX
ciy4asix (PyHKIIMH HA MOHOTOHHOCTD,
HAXOUTh HANOOJIBIINE U HAUMEHBIIINE
3HaueHUs QYHKIUH; CTPOUTH IpapuKu
MHOTOYJICHOB C MCTIOJIb30BaHHEM
anmnapara MaTeMaTHYECKOTO aHalln3a;
[PUMEHSTH POU3BOIHYIO TIPU PEIICHUH
3a/1a4 Ha JBUKCHHE; PEIIATh MPAKTUKO-
OpPUCHTUPOBAHHBIC 3a/1a4H Ha
HAaUOOJBIINE U HANMCHBIIINE 3HAYCHHUS,
Ha HAXOXJICHUE ITyTH, CKOPOCTH U
YCKOPEHUS;

- YMETb ONEPUPOBATH MOHITHIMHU:
parMoHanbHas QYHKIIHS, TOKa3aTeabHas
dbyHKIM, cTeneHHas QyHKINS,
morapumuueckas GyHKIu,
TPUTOHOMETpUYECKHE (DYHKIIHH,
oOpaTHbBIE PYHKIINH;, YMEHUE CTPOUTH
rpaduKu U3yYCHHBIX QYHKIUH,
MCII0JIb30BaTh TpadUKH MTPH U3YUCHUH
[IPOIIECCOB M 3aBUCUMOCTEH, MPH
[PEIICHNUH 33]1a4 U3 IPYTHX yUeOHBIX
[IPEIMETOB U 33]1a4 U3 PEATbHOM KU3HH;
BEIpAXKATh POPMYJTIaMU 3aBUCUMOCTH
MEXy BEJTHUNHAMU;

- YMETh peniaTh TEKCTOBBIC 319U

A3HbIX THUIIOB (B TOM YHCJIC Ha




AKTyaJIU3UpOBATh 3a/1auy,
BbBIIBUT'aTb I‘I/IHOTC3y cc
pEeIIeHUs, HAaXOIUTh apPTyYMEHTHI
1711 TOKA3aTeIbCTBA CBOUX
YTBEPIKICHHH, 3a7aBaTh
[mapaMeTpsl U KpUTEPUU
pelIeHus;

- aHaJII/I3I/IpOBaTB HOJIy‘-IeHHBIG B
XO0JIC PEIICHUS 3aauu
pE3yJIbTaThl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTb,
HpOFHOBI/IpOBaTI) N3MCHCHUC B
HOBBIX YCJIOBHSIX;

-= }’MGTI) HCpCHOCI/ITI) 3HAHUA B
[MO3HABATCIIBHYIO U
[IPAKTUYECKYIO 00J1acTH
PKU3HEAEATEILHOCTH;

- YMCTI) I/IHTGFpI/IpOBaTI) 3HAHUA
13 pa3HBIX TIPEIMETHBIX
00J1acTeM;

- BBIIBUTATh HOBLIE HJIEH,
HpCI[J'IaFaTI) OpI/IFI/IHaJII)HBIe
[MOIXO/IbI U PEIICHUS;

M CIIOCOOHOCTH UX
HCIIOJIb30BAHKS B
[MO03HABATEILHOM U COIHAIbHOMN
[IPaKTUKE

[TPOLIEHTBI, JOJIU U YaCTH, Ha IBHIKEHUE,
[paboTy, CTOMMOCTh TOBApPOB U yCIIYT,
HaJIOTH, 3a/1a4M U3 00JIaCTH yIpaBICHUS
ITMYHBIMU U CEMEHHBIMU (PUHAHCAMMN ),
COCTaBJISATh BBIPAXKCHUSI, YPABHEHH,
HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO
3a/1a4M, UCCIIEI0BATh ITOIyYCHHOE
[peLICHUE U OLICHUBATh
[IPaBONOA00HOCTb PE3YIbTATOB;

- YMETh OIIEPUPOBATh MOHATUAMU:
cpenHee apudMeTHIeCcKoe, MeIuaHa,
HanOoJIbIIIee U HANMEHBIIIEE 3HAYCHHS,
pa3Max, JUCIEPCHs, CTAaHIaPTHOE
OTKJIOHEHHE YUCIIOBOTO HA00OPa; yMETh
M3BJIEKATh, UHTEPIIPETUPOBATD
1H(pOpMalINIO, IIPEICTABICHHYIO B
TabJIMIax, HA JuarpaMMax, rpadukax,
OTPAXKAIOILYI0 CBOMCTBA pealbHbIX
[TPOLIECCOB U SBJICHUH; IPEACTABIIST
H(OPMALIKIO C TOMOUIBIO TaOIUI] U
uarpamm; UCCII€0BaTh CTATUCTHYECKUE
TaHHbIE, B TOM YHCJIE C IPUMEHEHUEM
rpauuecKUX METOJIOB U 3JIEKTPOHHBIX
CPEACTB;

- YMETb OIIEPUPOBATh MOHATUSIMHU:
CJIy4aiHbII OIBIT U ClIy4aiiHOE COOBITHE,
BEPOSATHOCTH CIYYafHOTO COOBITHS;
YMEHUE BBIYUCIIATH BEPOSITHOCTD C
MCTI0JIb30BaHUEM IpaPUUECKIX METOJIOB,;
[IPUMEHSTH (POPMYJIbI CIOKEHUS U
YMHOXEHHS BEPOSITHOCTEH,
KOMOMHATOpHBIE (GAKThI U (HOPMYIIBI IPU
pELIEHNN 3a]]a4; OLIEHUBATh BEPOSITHOCTU
[peanbHBIX COOBITHIL; 3HAKOMCTBO CO
CIIy4aiiHBIMU BEJIMYMHAMM; YMEHUE
[IPUBOJUTH IIPUMEPBI IIPOSIBICHUS
3aKoHa OOJIBIINX YUCEN B IPUPOIHBIX U
0O0I1I€CTBEHHBIX SIBJICHUSX;

- YMETh OIIEPUPOBATh MOHATUAMU: TOUKA,
[psiMasi, INIOCKOCTb, IIPOCTPAHCTBO,
NIByTpaHHBIN YTIoJl, CKPELLIMBAOLINECS
[IpsIMBbIE, TIAPAJUIETIBHOCTD U
[EPIEHIUKYISIPHOCTD NPSAMBIX U
[JI0OCKOCTEH, IOl MEKIY MPSIMBIMH,
YTOJI MEXKIY MPSAMOU U TIIOCKOCTBIO,
YTOJI MEXAY IUIOCKOCTSIMH, PACCTOSTHUE
OT TOYKH J0 IJIOCKOCTH, PaCCTOSTHUE
MEXY IPSAMBIMU, PACCTOSHUE MEXIY
[JIOCKOCTSIMU; YMEHHE UCIIONIb30BaTh
[IpU PELICHUH 3a7a4 U3y4eHHbIE (PaKThl U
TEOPEMBI IIJITAHUMETPUU; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB
OKPY’KaIOILEro MUPA;

- YMCTb OIICPHUPOBATH INIOHATHUAMMU:




MHOTOTpaHHUK, CEUEHUE
MHOTOTpaHHUKA, Ky0, apajieenurne],
pu3Ma, nupamuza, Gurypa u
[MOBEPXHOCTh BPALICHUS, IIMITHHID,
KOHYC, 11ap, cepa, ceUeHus PUTyphI
BpAILEHHSI, TUIOCKOCTh, KACAIOIIASICS
cdepsl, HUIMHAPA, KOHYCa, TUIOIIAh
[MOBEPXHOCTU MTUPAMHU/IBI, TPH3MBI,
KOHYcCa, HWIHH]IPA, IJI0Maab chepsl,
00BbeM Ky0Oa, IPSMOYTOJIBHOTO
MapaJijiesienuneaa, MupaMuIbl, TPU3MBL,
[WINHApA, KOHYCAa, apa; yMEHUEe
1300paXkaTh MHOTOTPaHHUKH U
[MOBEPXHOCTHU BPAIICHHUS, X CEUCHHS OT
PYKH, C TOMOUIBIO YePTEIKHBIX
MHCTPYMEHTOB U 3JICKTPOHHBIX CPE/ICTB;
YMEHHE pacro3HaBaTh CUMMETPHIO B
[IPOCTPAHCTBE; YMEHUE PacIiO3HABATh
MpaBIJIbHBIE MHOTOT'PAHHUKH;

- YMETb ONEPUPOBATH MOHITHAMHU:
TIBIDKEHUE B IIPOCTPAHCTBE, OJ00HBIE
(UTyphI B IPOCTPAHCTBE; UCTIONH30BATh
OTHOIIICHHE IUIOIAACH MOBEPXHOCTEH U
00BEMOB NMOAOOHBIX (GUTYD NP PELICHUN
3aay;

- YMETb BBIYHCIISTH TEOMETPUICCKHE
BEITUYUHBI (JUTMHA, YTOJI, TUIOIIAb,
00beM, TJI0MIA b TTOBEPXHOCTH),
VCTIOJIb3YS N3yYEHHBIE (OPMYIIBI U
METO/IBI;

- YMETh ONEPUPOBATH MOHATUSIMU:
MPSIMOYTOJIbHASI CHCTEMa KOOP/IMHAT,
KOOpIUHATHI TOYKH, BEKTOP,
KOOPJIMHATHI BEKTOPA, CKAISPHOE
[POU3BECHNE, YTOJI MEXy BEKTOpaMH,
CyMMa BEKTOPOB, ITPOU3BEIEHNE BEKTOPA
Ha YUCJIO; HAXOAUTH C TIOMOIIBIO
M3y4eHHBIX (POPMYIT KOOPIUHATHI
CepeAMHBI OTPE3Ka, PACCTOSTHIE MEXTY
IByMsI TOUKaMU;

- YMETh BBIOUPATH TTOIXOISIIUI
M3Y4YeHHBIN METO JIJIsl pelIeHUs 3a/1a4H,
[pacro3HaBaTh MaTeMaTH4YeCKHe (PaKThl U
MaTeMaTHYeCKHE MOJIETU B IPUPOIHBIX
1 OOIECTBCHHBIX SIBICHUSAX, B
MCKYCCTBE; YMEHHUE IPUBOIUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUM POCCUICKON
1 MUPOBOM MaTEMAaTUYECKOM HAYKH.

- YMETb ONEPUPOBATH MOHITHAMHU:
oTpezesieHue, akCuoMa, Teopema,
CJIEICTBHE, CBOMCTBO, MTPU3HAK,
TOKa3aTeNbCTBO, PABHOCHIIBHBIE
(hOpMYITHPOBKH; YMEHHE
hopmyMpoBaTh 0OpaTHOE H




[TPOTUBOIIOJIOXKHOE YTBEPKACHHE,
[IPUBOIUTH PUMEPHI 1 KOHTPIPUMEPBHI,
VICII0JIb30BaTh METOJ MAaTEMATHYECKON
MHAYKIUW; TIPOBOJUTH 10KA3aTeIbHbIE
pacCy’KIeHUs IIPU PELICHUH 33]a4,
OLIEHUBATH JIOTMYECKYIO [TPaBUIIBHOCTD
pacCyKIICHUM;

- YMETh OIIEPUPOBATH MOHATUSIMHU:
MHO>KECTBO, IIOJAMHOXECTBO, ONIEpPaLVH
HaJ| MHOXXECTBaAaMH; YMEHUE
MICII0JIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN arnmapar Jyisi ONUCAHUS
[pEabHBIX IIPOLIECCOB U ABJICHUH NPU
[pelIeHNH 3a]1a4, B TOM YHCJIE U3 APYTUX
y4eOHBIX IPEMETOB;

- YMETh OIIEPUPOBATh MOHATUAMU: Tpagd,
CBSI3HBIN rpad, AepeBo, MUK, Tpad Ha
[JI0OCKOCTH; YMEHHUE 3a]1aBaTh U
OTUCHIBATH IPadbl pa3IMUHBIMU
criocobamu; UCIIONIb30BaTh Ipadbl Npu
pEIIECHNN 3a]a4;

- YMETh CBOOOJIHO ONIEPUPOBAThH
[OHATUSIMH: COYETAHUE, IIEPECTAaHOBKaA,
YMCIIO COYETAHUMN, YHUCIIO IEPECTAHOBOK;
6uHoM HpI0TOHA; yMeHUe IPUMEHATh
KOMOMHATOPHbBIE (AKThI U PACCYKIACHUS
ISl pELICHUs 33/a4Y;

-YMETb ONEePUPOBAThH MOHATUAMHU:
HaTypaJlbHOE YHUCIIO, LIEJIOE YUCIIO,
0CTaTOK M0 MOJYJIIO, pallMOHAJILHOE

41 CJI0, UPPALIMOHAIBHOE YHUCIIO,
MHO>KE€CTBA HAaTYPaJIbHbIX, 1I€JIbIX,
palOHAIbHBIX, JEHCTBUTEIbHBIX YUCE,
YMEHHUE HCII0Ib30BaTh MPU3HAKU
TeTMMOCTH, HAaUMEHBIINH 0OIIHii
NenuTeNns 1 HauMeHbliee ol1iee
KpaTHOE, aroput™ EBkinuaa npu
pELICHNH 3a/1a4; 3HAKOMCTBO C
[Pa3IMYHBIMH TO3ULIMOHHBIMU CUCTEMAMMU
CUMCIICHUS;

- yMETb CBOOOTHO OTIEPHPOBATH
MOHATUSMU: CTEIICHD C LEJIBIM
[10Ka3aTesieM, KOPEHb HaTypaJIbHON
CTEIICHH, CTENIEHb C PAllMOHAIbHBIM
[10KA3aTeJIEM, CTEIIEHB C
NeICTBUTENIBHBIM (BELLIECTBEHHBIM)
rokaszaTesiem, Jorapugm ymcia, CHHYyC,
KOCHUHYC U TAHT€HC IIPOU3BOJIBHOIO

RV (GIER

- YMETb OIIEPUPOBATh MOHATUSAMMU:
TOKIIECTBO, TOXKJAECTBEHHOE
peoOpa3oBaHue, ypaBHEHHE,
HEpPaBEHCTBO, CUCTEMA YPABHEHUN U
HEPAaBEHCTB, PABHOCUILHOCTh




YPaBHEHMI, HEPABEHCTB U CUCTEM,
palroHaNbHbIE, HPpPAIlOHAIEHBIC,
[oKa3aTeJbHbIC, CTCIICHHBIE,
lTorapupmMuIecKue,
TPUTOHOMETPUUYECKUE YPAaBHEHMUS,
HEPaBEHCTBA U CUCTEMBI; yMEHHUE peIlaTh
YPaBHEHMsI, HEPABEHCTBA U CUCTEMBI C
[MOMOIIIBIO PA3JIMYHBIX PUEMOB; pPeIaTh
YPaBHEHMsI, HEPABEHCTBA U CHCTEMBI C
[apaMeTpoM; IPUMEHSITh YpaBHEHHUS,
HEPaBEHCTBA, UX CUCTEMBI JUIs PELICHUS
MaTeMaTHYECKHX 3aj1a4 U 3aja4 U3
pa3IMyHbIX 001acTel HAyKH U peabHOM
KH3HU;

-yMeTb CBOOO/IHO OIIEpUPOBATh
MoHATUSAMU: Tpaduk QyHKIMH, OOpaTHAS
(byHKIHS, KOMIIO3UIIUS (PYHKITUH,
mMHeHHas QYHKIUS, KBapaTHIHAS
(byHKIMsA, cTeneHHast QyHKIMS ¢ 1eTbIM
[H0Ka3aTejaeM, TPUrOHOMETPUUYECKUE
(byHKIIMH, 0OpaTHBIE
TPUTOHOMETPUYECKHE (DyHKIIHH,
[oKa3aTeNbHast U Jjorapudmuyeckas
(yHKIUN; YMEHUE CTPOUTH rpapUKu
(yHKIMH, BHIIOIHATH IpeoOpa3oBaHus
rpadukoB QyHKLINH;

YMEHHUE HCII0NIb30BaTh I'pauKu
(GYHKIMN 17151 ©3y4YeHHST IPOIIECCOB U
3aBUCHUMOCTEH MPH PeIIeHUH 3aa4 U3
NpyTUX y9eOHBIX IPEAMETOB U U3
peabHOM JKU3HU; BBIpAXKaTh (hopMyIaMH
3aBHCHMOCTH MEX/Ty BETHINHAMH;
YMEHHE CBOOOJHO ONEpUpOBaTh
MOHATUSIMU: YETHOCTD (DYHKITHH,
MEePUOTNIHOCTD (DYHKIINH,
OrPaHUYEHHOCTh (DYHKIINH,
MOHOTOHHOCTH (DYHKITHH, SKCTPEMYM

(b yHKIMH, HAMOOIBIIIEE U HANMEHBIIIECE
3HaYeHUs (PYHKIIMU Ha IPOMEXKYTKE;
YMEHHE POBOANTH HCCIIEI0BaHNE
GbyHKIIUY;

YMEHHE HCII0JIb30BaTh CBOMCTBA U
rpaduky GYHKIUH TS pEIICHUS
YPaBHEHMIA, HEPaBEHCTB U 3a/1a4 C
mapaMeTpaMu; H300paxarth Ha
KOOPAMHATHOH MJIOCKOCTH MHOXECTBA
[PELLICHUI YpaBHEHUI, HEPABEHCTB U UX
CHCTEM;

- YMETb CBOOOTHO OTIEPHPOBATH
MOHATUSIMU: T10CJIEI0BATEIBHOCTD,
aprudMeTHIECKas IPOTPeccHs,
reoMeTpuYecKas nporpeccus,
0ECKOHEUHO yObIBaIOLIAs
reoMeTpudecKas Iporpeccusi; yMeHue




3a/1aBaTh NOCIEA0BATEIBLHOCTH, B TOM
4KCJIEe C TIOMOIIBIO PEKYPPEHTHBIX
hopmy;

- YMETh OIIEPUPOBATH MOHATUSIMHU:
HEMPEePbIBHOCTH (DYHKIIUH, aCUMIITOTHI
rpaduka GyHKINH, IepBast U BTOpast
[por3BoHAs (YHKIUU, T€OMETPUUECKHIA
1 GU3NIECKUN CMBICI IPOU3BOTHOM,
epBooOpa3Hasi, ONpeIeICHHBIH
MHTETpal; yMEHUE HaXOUTh aCUMITOTHI
rpaduka GyHKIMH, YMEHUE BBIYUCIIATD
[IPOM3BOHBIE CYMMBI, IPOU3BEICHUS,
YACTHOT'O U KOMIO3UIINU (DYHKIUH,
HaXOJUTh YPaBHEHHUE KacaTeIbHOU K
rpaduky QyHKIHH;

YMEHHE UCII0JIb30BATh IPOU3BOIHYIO JIJIsS
vccieoBaHus GYHKIUH, IS
HaXO0X/ICHHUsI HAUTYYIIETO PEIICHUs B
[TPUKJIAIHBIX, B TOM YHCJIE COLUAJIbHO-
PKOHOMMYECKUX U (PU3MUECKUX 3ajauax,
TUIsL ONIPEJIETIEHHS] CKOPOCTH U
YCKOPEHUS; HaXOAUTh IO U
00BEMBI (PUTYp C TOMOILBIO HHTErPaa;
[IPUBOUTH PUMEPHI MATEMATUYECKOTO
MOJIEJIMPOBAHNUS C IIOMOIIBIO
nudpepeHmanbHbIX YpaBHCHU;

- YMETh OIIEPUPOBATh MOHATUSIMHU:
KOMIUIEKCHOE YHCII0, CONPSKEHHBIE
KOMIUIEKCHBIE YHCIIa, MOLYJIb U
apryMeHT KOMIUIEKCHOro yHcia, popma
3aMCH KOMIUIEKCHBIX YHCEI
(reomeTpuyeckasi, TPUTOHOMETPUYECKAsT
1 anredpandeckas); yMeTb IPOU3BOIUTh
apudMeTUIECKUe TEUCTBUS C
KOMILUIEKCHBIMH YKCIIAaMU; IPUBOAUTH
[IpUMEPHI UCIIOJIb30BAHUS KOMIUIEKCHBIX
KCelT;

- YMETh CBOOOJHO OTIEPHPOBATH
MOHITHSIMH: CpEIHEE apruPMETHIECKOE,
MeuaHa, HanOoJbIllee U HauMeHbIIee
3HAUEHUS, pa3Max, TUCIEPCHs,
CTaH/JapTHOE OTKJIOHEHHE ISl ONTUCAHUS
YMCJIOBBIX IaHHBIX; YMEHHUE UCCIIE10BATh
CTaTHUCTUYECKHUE JIaHHbIE, B TOM YHUCIIE C
pUMEHEHHEM Tpa@UECKUX METOA0B U
PIIEKTPOHHBIX CPEACTB; rpaPUUecKu
MCCIIEZIOBATh COBMECTHBIC HAOIIOIEHUS C
[MOMOIIBIO AUATPaMM PACCEUBAHUS U
ITMHENHOMN perpeccuy;

- YMETh HAXOJIUTh BEPOSATHOCTU COOBITHI
C MCIOJIb30BaHUEM IpapUueCcKUX
METO/I0B; TPUMEHSTH ISl PEIICHHUs 33124
(OpPMYJIBI CITOKEHHS 1 YMHOKEHHS
BEPOSITHOCTEH, (POpMYITy IOJTHOM
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BEpOATHOCTH, (opMyiy bepHyiu,
KOMOUHATOpHBIE (PAKTHI U HOPMYIIHI;
OLIEHUBATh BEPOSTHOCTH PEAIbHBIX
COOBITHIA; yMEHHUE ONIEPUPOBATH
MOHATUSAMU: CIy4aiiHas BEJIMYMHA,
pacrnpeelICeHUE BEPOSATHOCTEM,
MaTeMaTH4YECKOE 0XKUIAHNE, TUCTIEPCHS
1 CTAaHJAPTHOE OTKIOHEHHUE CIIy4aiHOU
BEJIMYMHBI, QYHKIIMU PACHIPEEIICHUS U
[JIOTHOCTH PAaBHOMEPHOTO,
[10Ka3aTeJIbHOI'0 M1 HOPMAJIbHOTO
pacupeielIeHuii; yMEHHE UCII0JIb30BATh
CBOWCTBA M3YUYEHHBIX pacupeeaeHui
ISl pelIeHUs 3a/1a4; 3HAKOMCTBO C
MOHATUSAMU: 3aKOH OOJIBIIUX YHUCEI,
METO/1bI BBIOOPOUHBIX MCCIIEIOBaHUIT;
YMEHHE PUBOIUTH IPUMEPbI
[IPOSIBJICHUS 3aKOHA OOJIBIINX YUCEII B
[IPUPOHBIX U OOIECTBEHHBIX SIBICHUSIX;
- yMEeTh CBOOOJIHO OIIEPUPOBATH
MOHATUSAMU: TOUKA, MPsMasi, MJIOCKOCTb,
[MPOCTPAHCTBO, OTPE3OK, JIyY, TUIOCKUIA
yroJl, IByTPaHHbIN yroil, TpeXTrpaHHbIH
YToJ1, IEpEeceKaroImecs, napauieabHble
11 CKPEIMBAIOIINECS IIPSMBIE,
[apaiIeIbHOCTh U MEPIEHIUKYISIPHOCTD
[IPSIMBIX U IIJIOCKOCTEH, YIOJ MEKIY
MPSIMBIMH, YTOJI MEXKTY TIPSIMOU U
[JIOCKOCTBIO, YTOJI MEXKY TNIOCKOCTSAMH;
YMEHHUE MCIIO0Ib30BaTh P PEIICHUN
3a/1a4 U3yueHHbIE (PAKTHI U TEOPEMBbI
[IaHUMETPUH; YMEHUE OLIEHUBATh
pasMepbl 00BEKTOB B OKPY KaroIIeM
MUpe; YMEHHUE ONepUpOBaTh MOHATUSIMU:
MHOTOI'PaHHUK, CEUEHUE
MHOTOIpaHHHKA, TPABUIIBHBIII
MHOTOTpaHHUK, IPU3Ma, TUPAMU/A,
(durypa u NoBEpXHOCTb BpalLlEHUS,
[WINHAP, KOHYC, Iap, cdepa, pa3zBepTka
[MOBEPXHOCTHU, CEUYEHHs KOHYCa U
[WINHAPA, TapaJuIeIbHbIe OCH WIN
OCHOBAHHIO, CEUEHHE 11apa, IIIOCKOCTb,
Kacatomtascs cepbl, MWINHAPA, KOHYCA;
YMEHHE CTPOUTh CEYEHHE
MHOTOTpaHHUKA, H300pakaTh
MHOTOI'PaHHUKH, (PUTYPBI U TOBEPXHOCTH|
BpallleHUs1, UX CEYEHMsI, B TOM YHUCIIE C
[TOMOILBIO AJIEKTPOHHBIX CPEJCTB;
YMEHHE IPUMEHSATH CBOWCTBA
reoMeTpudeckux Quryp,
CaMOCTOSTENFHO (hOPMYITHPOBATH
OIpeieIeHus U3yyaeMbIX Quryp,
BBI/IBUTaTh TUIIOTE3bI O CBOMCTBAX U
IpU3HAKaX Te€OMETPUUYECKUX QUTrYp,
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00OCHOBBIBATh WJIH OTIPOBEPTATH HX;
YMEHHE TIPOBOANTH KITACCU(DUKAITUIO
(buryp 1o pa3IM4YHbIM IPU3HAKAM,
BBITTOJTHATH HEOOXOMMBIE
ITOTIOJTHUTEIIBHBIC TOCTPOCHHS,

- YMETh CBOOOTHO ONIEPUPOBATH
[MOHATUSIMU: TIJIONIATb (PUTYPBI, 00bEM
(urypbl, BeJIMYMHA yTIIa, PACCTOSHUE OT
TOYKH JI0 TMJIOCKOCTH, PACCTOSTHUE MEXKITY
[PSIMBIMH, PACCTOSIHUE MEXKILY
[IOCKOCTSIMU, IIJIONIAb CPEpHI,
[UIOIIA/Ih TOBEPXHOCTH MTUPAMUIBI,
[PU3MBI, KOHYCa, [IMJIHHIPA, 00bEeM
KyOa, IpsIMOYT'OJILHOTO
rapasuiesienuIe1a, MMPaMuIbl, IPU3MBI,
[WINHAPA, KOHYCAa, apa; yMEHUe
HAXOJ/IUTh OTHOIIICHHE 00BEMOB
Mo100HBIX uryp;

- yMETb CBOOOTHO ONIEPUPOBATH
[MOHATUSIMU: JIBUKCHNUE, TTapaJUIeIbHBIA
[epeHoc, CAMMETPHUS Ha MJIOCKOCTH U B
MPOCTPAHCTBE, TIOBOPOT,
peoOpazoBaHue MO100Ms, MO J00HBIE
(uTyphl; yMEHHE PacCliO3HABATH PAaBHBIC
1 10/100HBIE PUTYPBI, B TOM YUCIIE B
[PUPOJIE, UCKYCCTBE, APXUTEKTYPE;
YMEHHUE HCII0JIb30BaTh F€OMETPUUECKUE
OTHOIICHHUS, HAXOIUTh TEOMETPUICCKUE
BEITUYUHBI (JUTMHA, YTOJI, TUIOIIAb,
00beM) TP PEIICHUN 33/1a4 U3 IPYTUX
yUeOHBIX PEAMETOB U U3 PeabHOM
KH3HU;

- YMETb CBOOOTHO OTIEPUPOBATH
MOHATUSIMU: TIPSIMOYTOJIbHAS CHCTEMA
KOOP/MHAT, BEKTOP, KOOPJMHATHI TOUYKH,
KOOPJIMHATHI BEKTOPA, CyMMa BEKTOPOB,
MIPON3BECHNE BEKTOPA Ha YHCIIO,
pa3IoKeHUe BEKTOpa 1o Oas3ucy,
CKaJIIpHOE TIPOM3BEIEHUE, BEKTOPHOE
MPOU3BECHNE, YTOJI MEXIY BEKTOPAMH;
YMEHHUE HCII0JIb30BaTh BEKTOPHBIN U
KOOPJAMHATHBIN METO/T JIJIsl PEILICHHSI
reOMETPUYECKUX 3a]a4 U 3a/1a4 JPYTruX
y4eOHBIX TIPEAMETOB; ONIEPUPOBATH
MOHATHSIMU: MaTpula 2x2 u 3x3,
OTIPENICITUTENh MATPHUIIHI,
reOMETPUIECKUN CMBICIT ONIPEICITUTENS;
- YMETb MOJICIIUPOBATh PeATbHBIC
CUTYyalll{ Ha A3bIKE MAaTEMaTHKH;
COCTABJIATH BBIPAKEHHUSI, yPAaBHCHHUS,
HEPaBEHCTBA U UX CUCTEMBI IO YCIIOBHIO
3a/1a4u, UCCIIEIOBATh TIOCTPOCHHBIC
MOJICJIH C MCIIOJIb30BaHHUEM armapara
aJIreOpbl, HHTEPIPETUPOBATh
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[TOJTyYEHHBIN pe3yJIbTaT; CTPOUTH
MaTeMaTUYECKUE MOJIEIIN C TIOMOIIBIO
FEOMETPUUYECKUX MMOHATUN U BEJTUYMH,
pelaTh CBA3aHHbIE C HUMHU
[MPAKTUYECKHUE 3a7]a4H; COCTABIIATh
BEPOSITHOCTHYIO MOJIEIIb U
MHTEPIPETUPOBATH MTOITYYEHHBIN
[pe3yJIbTaT; PelaTh NPUKIIAIHbIE 3a0a4U
CpeACcTBaMU MaTEMaTUYECKOI0 aHaIN3a,
B TOM 4KCJIE COLMAIbHO-
PKOHOMHYECKOTO U (PU3UYECKOTO
Xapakrepa;

- YMEHUE BBIOUPATH MOIXO AN METO/
111 pELLICHUS 3a/1a41; [IOHUMAaHHE
3HAUMMOCTU MAaTEMATUKU B U3YUEHUU
[IPUPOIHBIX U OOIECTBEHHBIX IPOLIECCOB
U SIBJICHUI; YMEHHE pacliO3HaBaTh
[IPOSIBJICHUE 3aKOHOB MAaTEMAaTUKH B
ICKYCCTBE, YMEHHE IIPUBOJUTD IIPUMEPBI
MaTeMAaTHYECKUX OTKPBITHM POCCUICKON
¥ MUPOBOM MaTEMATHYECKOW HAYKHU

OK 02 HMcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA
MoucKa, aHaIu3a u
WHTEPIIPETAIINN
nHbOpMaIu, U
MH(OPMALMOHHBIE
TEXHOJIOTHH IS
BBITIOJTHCHHS 32124
npodeccruoHaIbHON

e TeTbHOCTH

B 00acTu IEeHHOCTH HAY4YHOTO
[MO3HAHUS:
-c(hopMHUPOBAHHOCTH
MUPOBO33pEHUS,
COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U
0O0IIeCTBEHHOH MPaKTHKH,
OCHOBAaHHOT'O Ha JUaJlore
KYJIbTYp, CIOCOOCTBYIOIIIETO
OCO3HAHHIO CBOErO MECTA B
[OJINKYJIbTYPHOM MHPE;

- COBEPILECHCTBOBaHUE
SI3bIKOBOM M UNTATEIbCKON
KyJIbTYpPbI KaK CpEACTBA
B3aUMOJCHCTBUS MEKIY
JIIOJIbMU U I1I03HAHUS MUDA;

- OCO3HAHME LICHHOCTH HAay4YHOU
e TEIBHOCTH, TOTOBHOCTD
OCYIIECTBIISATh IPOEKTHYIO U
1ICCIIEI0BATENIBCKYIO
NEATENBHOCTh MHUBUY AJIBHO
1 B IpyMIIE.

OBnazneHne yHUBEpPCAIbHBIMU
y4eOHBIMH [TO3HABATEIbHBIMH
NEHCTBUAMU:

B) paboTa ¢ uHpOpManueit:

- BJIaJICTh HABBIKAMHU
[oJTy4eHHUs HHPOPMALIUU U3
MICTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITENIBHO OCYILLECTBIISIT
[TOKCK, AaHAJIU3,

CHCTCMAaTU3allhIO0 U

- YMETb ONEPUPOBATH MOHATUAMU:
paroHanbHast PyHKIHS, TOKa3aTeIbHAs
(dbyHKIMS, cTeneHHas QyHKIINS,
morapudmuyueckast GyHKIus,
TPUTOHOMETpUUYECKHE (DYyHKIHH,
oOpaTHbIe GYHKINHU; YMEHHE CTPOUTD
rpaduKu H3ydeHHBIX (YHKIIHH,
MCTI0JIH30BATh TPAPUKH ITPH N3YIECHUHT
[IPOLIECCOB U 3aBUCUMOCTEH, ITPH
peIIeHNH 331249 U3 APYTHX YIeOHBIX
[IPEIMETOB U 3a]a4 U3 PEATbHOM KU3HH;
BEIpAXaTh (OPMYIIaAMU 3aBUCUIMOCTH
MEX]ly BETMUUHAMU;

- YMETb ONEPUPOBATH MTOHITHIMHU:
TOX/1€CTBO, TOXKJIECTBEHHOE
peoOpa3oBaHue, ypaBHEHUE,
HEPaBEHCTBO, CUCTEMA YPAaBHEHUN U
HEPaBEHCTB, PABHOCHIIBHOCTh
YpaBHEHMIA, HEPABEHCTB U CUCTEM,
palroHabHBIE, HPpPAIlOHAIEHBIE,
[oKa3aTeJbHbIC, CTCIICHHBIE,
norapuMuIecKue,
TPUTOHOMETPUYECKHE YPaBHEHUS,
HEPaBEHCTBA U CUCTEMBI; YMETh peIlaTh
YpaBHEHHSI, HEPABEHCTBA U CHCTEMBI C
[IOMOILIBIO PA3JIMYHBIX IPUEMOB; PelIaTh
YpaBHEHHSI, HEPABEHCTBA U CHCTEMBI C
[1apaMeTpoM; IPUMEHATh YpaBHEHMUS,
HEPAaBEHCTBA, UX CUCTEMBI JIsl PELICHUS
MaTeMaTH4eCKHX 3a/1a4 U 3a1a4 U3
pa3nuyHbIX 00JacTell HAYKU U peabHOM
KU3HU;

- yMeTb CBOOOIHO ONIEPHPOBATH
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MHTEpIpeTaluio HHpopMauu
pa3IMYHBIX BUAOB U (popm
[IpEICTABICHUS;

- CO3/1aBaTh TEKCTHI B
pa3MyHbIX (POpMATAX C yUETOM
Ha3zHA4YeHUs HH(OpMaIuK 1
11€JIEBOM ay IMTOPHUH, BBIOMpast
ONITUMAIIBHYIO (hOpMY
[IPECTABICHUS U
BU3YyaJIN3alUH;

- OLICHUBATh JOCTOBEPHOCTD,
TIETUTUMHOCTD HH(POPMAIINH, €€
COOTBETCTBHUE ITPABOBBIM U
MOPAJIbHO-ITHYECKUM HOPMaM;
- HCIIOJIb30BATh CPEJCTBA
MH(POPMAIIMOHHBIX
KOMMYHUKAL[HOHHBIX
TEXHOJIOTMH B PEILICHUN
KOTHUTHBHBIX,
KOMMYHUKATHBHBIX
OpraHU3alMOHHBIX 3a]1a4 C
coOitoieHreM TpeOoBaHUI
SPrOHOMMKH, TEXHUKHI
0€30I1aCHOCTH, THTHEHEI,
pecypcocOepexeHus, IPaBOBbIX
1 STUYECKUX HOPM, HOPM
MH(POPMAIIMOHHOM
0€30ITaCHOCTH;

- BJIa/IETh HABBIKAMHU
pacTio3HaBaHUsI U 3aIUTHI
MH(pOpMaIny,
H(pOpMallMOHHON
0€3011aCHOCTH JIMYHOCTH

[MOHATHSMU: IBU)KCHHE, MapajlieIbHbIH
[IEPEHOC, CAMMETPHS Ha TUIOCKOCTH U B
[POCTPAHCTBE, MIOBOPOT,
peoOpa3oBaHme MoI00us, 0 I00HEIC
(bUryphl; yMETh pacio3HaBaTh PaBHBIC U
o/100HBIe (GUTYPBL, B TOM YHUCIIE B
[pUpOJIe, UCKYCCTBE, aPXUTEKTYPE;
YMCTb MCITIOJIb30BATh 'COMCTPUUCCKUC
OTHOIICHHS, HAXOAUTh TEOMETPHUYCCKHE
BEJIMYUHBI (JJTMHA, YTOJI, TUIOLIA/b,
00bEM) IIPU PEIICHUHN 3a/1a9 U3 IPYTUX
y4eOHBIX MPEIMETOB U U3 PEabHOU
KU3HU

OK 03 IInanupoBats u
[pean30BBIBATh
COOCTBEHHOE
npodeccruoHalIbHOE U
ITMYHOCTHOE pa3BUTHE,
MpeIIPUHIMATEIBCKYIO
eI TeTbHOCTD B
npodeccroHalbHOI cdepe,
MCTI0JIb30BaTh 3HAHUS 1O
(MHAHCOBOW TPaMOTHOCTH
B Pa3JIMYHBIX KU3HEHHBIX
CUTYyaLMAX

B o6nactu nyxoBHO-
HPABCTBEHHOT'O BOCITUTAHMS:
-- ¢(hOpMHUPOBAHHOCTH
HPABCTBCHHOT'O CO3HAHUS,
HTUYECKOTO MTOBEICHHUS;

- CLIOCOOHOCTDH OLIEHUBATH
CUTYallMIO0 U IPUHUMATH
OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSCh HA MOPATBHO-
HPAaBCTBEHHbIE HOPMBI U
[[EHHOCTH;

- 0OCO3HaHME JIMYHOTO BKJIaJa B
[TIOCTPOECHUE YCTOMYHUBOIO
Oyny1ero;

- OTBETCTBEHHOE OTHOIIICHUE K
CBOUM POJUTENSAM U (WITH)
NIPYTHM 4JICHAM CEMbH,
CO3/aHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TPUHSATHUS
[IEHHOCTEN CEMENHOM KU3HU B

COOTBCTCTBUU C TpAAULTUAMU

- YMETh ONEPUPOBATH MOHATUSIMU:
palroHabHBIE, HPpPAIlOHAIEHBIE,
MoKa3aTeNbHbIC, CTCTICHHBIE,
orapudmuueckue,
TPUTOHOMETPUYECKHE YPABHEHUS U
HEPaBEHCTBA, UX CUCTEME,

- YMETb ONEPUPOBATH MOHATUAMU:
MHOTOTPaHHUK, CEUYCHUE
MHOTOIpaHHUKA, Ky0, apasiesenumne],
rpu3Ma, nmupamuja, Gpurypa u
[MOBEPXHOCTh BPALICHUS, IIMITHUHID,
KOHYC, 11ap, chepa, ceueHust GUrypol
BpAaILEHHsI, TUIOCKOCTh, KACAIOIIAsICS
cdepsl, MIWIMHAPA, KOHYCa, TUIOIIAb
[MOBEPXHOCTU MUPAMHUIBI, IPU3MBI,
KOHYCa, HWIMH]IpA, IJI0aab chepsl,
00BbeM Ky0a, IpSMOYTOJIBHOTO
MapaJijiesienuneaa, MupaMuIbl, TPU3MBL,
[WINHAPA, KOHYCAa, 1apa; YMEHUE
1300pakaTh MHOTOTPAHHUKH U

TMIOBCPXHOCTHU BPAIICHHUA, UX CCUHCHHUA OT
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HaponoB Poccuu;

OBnazseHne yHUBEPCAIbHBIMU
PETYISATUBHBIMU ACHCTBUSIMHU:
a) caMOOPTraHU3aLIUs:

- CAMOCTOSTEIBHO
OCYIIECTBIISTh
[M03HABATEJIBHYIO
NEesITEIBHOCTD, BBISIBIISITh
pOOJIeMbI, CTABUTH U
(hopMyIIHpOBaTh COOCTBEHHBIC
3aauu B 00pa3oBaTeIbHON
eI TEIIBHOCTH U KU3HESHHBIX
CUTYalUsX;

- CAMOCTOSTEIILHO COCTABIIATh
[JIaH PEIICHUS TPOOIIEMBI C
VIETOM MMECIOIIUXCSI PeCypCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U
[PEINOYTEHHUI;

- 1aBaTh OLICHKY HOBBIM
CUTYaIUSIM;

CrocoOCTBOBAThH
(hOpPMHUPOBAHHIO U TIPOSIBIICHUIO
[ITPOKOU SPYIUIIMH B PA3HBIX
001aCTIX 3HAHUH, TOCTOSHHO
[MOBBIIIATH CBOM
00pa3oBaTeNIbHBIN U
KyJIbTYPHBII YPOBEHb;

0) CAMOKOHTPOJIb:
MCTIOJIb30BATh TIPUEMBI
pedekcuu s OIEHKH
CUTYyalliH, BHIOOpa BEPHOTO
pEIICHNS,

- YMETh OIIEHUBATh PUCKH U
CBOCBPEMEHHO MPUHUMATh
[PEIICHHUS 10 X CHIDKEHUIO,

B) SMOLIMOHANLHBIA HHTEIJICKT,
[pEIIOIararInii
c(hOpMUPOBAHHOCTb:
BHYTpEHHEH MOTHBAIIUH,
BKJTIOYAIOIIEN CTPEMIICHUE K
TOCTHKEHUIO TSN U YCIIeXY,
ONTUMHU3M, UHUITUATUBHOCTD,
YMEHUE JIeUCTBOBATH, UCXOIS
13 CBOMX BO3MOXKHOCTEH;

- DMIIATUH, BKIIFOYAIOMICH
CIIOCOOHOCTH TOHUMATh
SMOIMOHAIBHOE COCTOSTHUE
NPYTHX, YYUTHIBATh €T0 MPU
OCYIIECTBICHUHN
KOMMYHHKAIUH, CIIOCOOHOCTD K
COUYYBCTBHIO U
COTEepPEKUBAHUIO;

- COITMATBHBIX HABBIKOB,
BKJIFOUAIOIIUX CITIOCOOHOCTh

PYKH, C TOMOLIBIO YEPTEIKHBIX
MHCTPYMEHTOB U JIEKTPOHHBIX CPEJCTB;
YMETb paclo3HaBaTb CHMMETPHIO B
[IPOCTPAHCTBE; YMETh PacliO3HaBaTh
[TpaBUJIBHBIE MHOIOIPaHHUKH;

- YMETh OIIEPUPOBATh MOHATUSIMU:
[IPSIMOYTOJIbHASI CUCTEMA KOOPAMHAT,
KOOpJAMHATBl TOYKH, BEKTOP,
KOOpJAMHATBI BEKTOPA, CKAJISIPHOE
[IPOU3BEACHUE, YTOJl MEX]y BEKTOpaMH,
CyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA
Ha YHCJI0; HAXOIUTh C IOMOIIBIO
3y4eHHBIX (HOPMYJT KOOPIUHATHI
CepeIuHBl OTPE3Ka, PACCTOSHUE MEXTY
IByMs TOUKaMU
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BHICTPAMBATh OTHOIICHUS C
NPYTHMH JIOJIbMU, 3a00THTHCS,
[POSIBJISITh UHTEPEC U
pa3penath KOHQIHKTHI

OK 04 DddexTnBHO
B3aMMOJICHCTBOBATh U
paboTaTh B KOJJICKTUBE U
KOMaH/1e

TOTOBHOCTBH K CAMOPa3BUTHIO,
CaMOCTOSITEJIBHOCTH U
CaMOOIIPEIEIICHHUIO;
-OBJIa/ICHHE HAaBbIKAMU y4eOHO-
ICCJIEOBATEIIHLCKOM,
MPOEKTHOUW U COIMATBLHOU

e TeNTbHOCTH;

OBnazeHne yHUBEpCaIbHbIMU
KOMMYHUKATUBHBIMHU
NIEVCTBUSAMU:

0) COBMECTHasI ICSITEIIbHOCTD:

- IOHUMATb U UCTIOJIb30BATh
[MPEUMYIIeCTBA KOMaHIHON 1
MHINBUAYATHHON paOOTHI;

- IPUHUMATH LIEJIA COBMECTHOMN
NesATeIbHOCTH, OPTaHU30BbIBATh
1 KOOPJIMHUPOBATH JACHCTBUSA
[0 €€ JOCTUKEHUIO: COCTABIIATD
[J1aH JACHUCTBUH, pacpeeisITh
POJIA ¢ y4ETOM MHEHUU
YYaCTHUKOB 00CYKIaTh
pe3yJIbTaThl COBMECTHOU
paboTHI;

- KOOPJAUHUPOBATH U
BBITIOJIHATH paOOTy B YCIOBUAX
peasbHOTO, BUPTYAIBHOTO U
KOMOWHMPOBAHHOTO
B3aMOJCHCTBUS;

- OCYLIECTBIISATh IO3UTUBHOE
CTpaTernuecKoe MOBEICHUE B
Pa3JINYHBIX CUTYAIUsX,
[IPOSIBISITH TBOPUECTBO U
BOOOpakeHUE, OBITH
MHULIMATUBHBIM.

OBnageHue yHUBEpCaIbHbIMU
PEryJIATUBHBIMU JEUCTBUSIMHU:
') MPUHATHE CE0S U IPYTUX
JTFOJICH:

- IPUHUMATh MOTUBBI U

APIYMEHTHI APYTUX JIOJACH MPU

- YMETb ONEPUPOBATH MOHATHAMU:
CJly4aifHbIH OIBIT U CIIy4aiiHOE COOBITHE,
BEPOSTHOCTH CITYYailiHOTO COOBITHS;
YMETb BBIYUCIISATH BEPOATHOCTB C
MCTIOJIh30BaHUEM IpaPUUECKIX METOJIOB;
[IPUMEHATH (OPMYJIIBI CIIOKEHUS U
YMHOKEHHSI BEPOSTHOCTEH,
KOMOMHATOpHbIE (PAaKTHI U HOPMYJIBI IPU
[pEIICHUH 3a]1a9; OIICHUBATh BEPOSATHOCTH
peabHbIX COOBITHI; 3HAKOMCTBO CO
CIIydaifHBIMHU BEITMYNHAMH; YMECHUE
[IPUBOAUTH PUMEPHI IPOSIBICHUS
3aKoHa OOJIBIIMX YUCEI B MIPUPOIHBIX U
0O0I11eCTBEHHBIX SBJICHUSX;

- YMETh CBOOOTHO OTIEPHPOBATH
MOHATUSIMU: CTENICHb C IIEITBIM
[MOKa3aTeseM, KOPEHb HaTypaJIbHON
CTETIEHH, CTENICHb C PAl[MOHAIbHBIM
MoKa3aTeNIeM, CTETICHb C
NeiCTBUTENIEHBIM (BEIIECTBEHHBIM)
[oKa3aTesieM, Jorapu@m umcia, CHHYC,
KOCHHYC M TAaHT€HC IPOU3BOJILHOTO

RV (HIER

- yMETb CBOOOTHO OTIEPHPOBATH
MOHATUAMHU: TpaduK GyHKIIMH, OOpaTHAS
(byHKIMSA, KOMITO3UIHS (DYyHKITHIHA,
TMHEeNHas QyHKLUs, KBaJpaTHuyHas
(byHKIMsA, cTeneHHast QyHKIHS ¢ [eTbIM
[oKa3aTeseM, TPUTOHOMETPUYECKHE
¢byHKIMH, 0OpaTHBIE
TPUTOHOMETpUYECKHE (DYHKIIHH,
MokaszaTenbHast U Jorapupmuyeckas
(hYHKIMH; YMETh CTPOUTH TpaduKu
(yHKIMH, BRIIOTHATH IpeoOpa3oBaHus
rpaduKoB (PYHKITUI;

- YMETb UCTIOJIb30BaTh rpauKu
(byHKUMH 1715 U3y4YeHUs IPOLIECCOB U
3aBHCUMOCTEH MPH PEIICHUH 3a7a4 U3
Npyrux y4eOHbIX IPEAMETOB U U3

[peasbHOM JKU3HU; BBIPAXKATh (OpMyTIaMu
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aHaJIM3€e pe3yIbTaToOB
NesITeTbHOCTH;

- IPU3HABAThH CBOE MPaBO U
[IPaBO APYTHX JIOJACH Ha
OIIMOKU;

- pa3BUBATh CIIOCOOHOCTD
[MOHUMATh MUP C MO3ULUU
NPyroro 4eioBeKa

3aBUCHMOCTH MEX/y BEIIMUNHAMU;

- CBOOO/IHO ONIEpUPOBATh MOHATUSIMU:
YETHOCTH (DYHKIIMH, TIEPHOTUIHOCTD
(yHKINHU, OTPAaHHYEHHOCTD (DYyHKIIHH,
MOHOTOHHOCTD (DYHKIIUH, YKCTPEMYM
(dyHKIMM, HanOoIbIIIee U HAMMEHbBIIIee
3HA4YeHHs (DYHKIUH Ha TPOMEXKYTKE;
YMETb POBOJHUTDH UCCIICTOBAHUE
dbyHKINH,

- YMETb UCIIOJIb30BaTh CBOIMCTBA U
rpaduku QYHKIMIA U1 pelIeHus
YpaBHEHHIA, HEPABEHCTB U 3a/1a4 C
napameTpaMu; n300paxarh Ha
KOOPJAMHATHOH IJIOCKOCTH MHOXECTBA
peleHnil ypaBHEHUI, HEPABEHCTB U HX
cHCTEM

OK 05 OcyuiecTBisTh
YCTHYIO U TUCbMEHHYIO
KOMMYHUKAIUIO Ha
FOCYAapCTBEHHOM S3BIKE
Poccuiickoit ®eaepauuu ¢
y4eToM 0coOeHHOCTE!
COLIMAJIHOTO U
KyJIbTYPHOTO KOHTEKCTa

B 001acTi 3¢TETHYECKOTO
BOCITUTAHUS

- 3CTETUYCCKOE OTHOIICHHE K
MUPY, BKIIOYas 3CTETUKY ObITa,
HAYYHOT'O ¥ TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPyAa U
00I1IECTBEHHBIX OTHOIIICHUIA;

- CIIOCOOHOCTHh BOCIIPHHUMATD
pa3IMyHbIC BBl HCKYCCTBA,
TpPaJHIANA U TBOPUYECTBO CBOETO
W IPYTUX HAPOJIOB, OILYIIATh
SMOIIMOHAJIBHOE BO3IEHCTBHE
HMCKYCCTBA,;

- yO@XKIEHHOCTh B 3HAYUMOCTH
IIJIs JIMYHOCTH M 00IIIeCTBa
OTEYECTBEHHOT'O ¥ MUPOBOTO
HCKYCCTBA, STHUYECKUX
KYJIBTYPHBIX TPAIUIAN U
HAPOHOTO TBOPUYECTRA;

- TOTOBHOCTb K
CaMOBBIPAKEHHUIO B PA3HBIX
BHIaX UCKYCCTBA, CTPEMIICHUE
[IPOSIBJIATH Ka4eCTBa
TBOPYECKOM JINYHOCTH;
OBnazeHne yHUBEPCATHHBIMA
KOMMYHHKATHBHBIMU
TeHICTBHSIMU:

a) oO1eHue:

- OCYIIECTBIISTH
KOMMYHHUKAIIMH BO Bcex chepax
CKU3HU;

- pacro3HaBaTh HeBepOaIbHbIE
CpeJlcTBa OOIICHHMS, TOHUMATh
3HAYEHME COLMAILHEIX 3HAKOB,
pacro3HaBaTh MPEATIOCHIIKH
KOH(JIMKTHBIX CUTYAIUi U
CMSTYATh KOH(JIUKTHI;

- Pa3BEPHYTO U JIOTUYHO

- YMETh OIIEpUPOBATH OHATHSIMU:
cpenHee apudmernyeckoe, MeAMAHA,
HanOOJbIIIee U HAUMEHbBIIIEE 3HAYCHYS,
pa3max, JUCIepCusi, CTaHAAPTHOE
OTKJIOHEHHE YUCJIOBOTO HA0Opa; yMEHHE
M3BJIEKATh, MHTEPIPETUPOBATH
MH(OpMAIIHIO, TTPEICTABICHHYIO B
TabJIMIax, Ha AMarpaMMax, rpagukax,
OTPAXKAIOLIYI0 CBOMCTBA PEATBbHBIX
[IPOLIECCOB U SIBJICHUH; MIPEICTABIIATh
MH(DOPMAIIKIO C TTOMOIIBIO TAOJIHIT U
TuarpaMm; UCCIEeI0BATh CTATUCTUYECKHE
JIAHHBIC, B TOM YUCJIC C IPUMCHCHUEM
rpaduuecKux METOAOB U 3JIEKTPOHHBIX
CPEACTB;

- YMETb ONIEPUPOBATH MOHATUAMU: TOUKA,
[psiMasi, MIOCKOCTh, POCTPAHCTBO,
NIBYT'PAaHHBIN yToJ1, CKPEIIUBAIOLIUECS
MpsIMbIE, MapPALIETBHOCTD U
[EPIIEHAUKYISPHOCTD NPAMBIX U
[JIOCKOCTEH, YroJl MEXAY MPSMBIMH,
YTOJI MEXKY MPSAMOU U TUIOCKOCTBIO,
YTOJI MEXY IJIOCKOCTSMH, PacCTOSTHUE
OT TOYKH J0 IUIOCKOCTH, PACCTOSIHUE
MEXAY IPSAMBIMU, PACCTOSIHUE MEKIY
[JIOCKOCTSIMU;

- YMETbh UCIIOJIb30BATh [IPU PELICHUH
3a/a4 U3yueHHbIC (PAKTHI U TEOPEMBbI
[JJAHUMETPUU; YMEHUE OLICHUBATh
pa3zMepbl 00BEKTOB OKPYKAIOIIET0 MUpa
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H3j1araTb CBOKO TOUKY 3pCHHA C
M CITIOJIB30BaHHUECM A3BIKOBBIX
CPCIACTB

OK 06 ITposiBnsATh
rpakIaHCKO-
MaTPUOTUYECKYIO TO3UIHIO,
TEMOHCTPUPOBATH
0CO3HAHHOE TTOBEJICHHE Ha
OCHOBE TPaJIUIIMOHHBIX
00111€UeTI0OBEUECKUX
LICHHOCTEH, B TOM YHUCJIC C
Y4ETOM FrapMOHM3ALUN
ME)KHAIIMOHAIbHBIX U
MEKPEJITUTHO3HBIX
OTHOIIEHUH, TPUMEHSTh
CTaHJIAPTHI
AQHTUKOPPYILUOHHOTO
[MOBEICHUS

- 0OCO3HAHHUE 00YJAFOIIIMMHUCS
[POCCHUICKOM Ipa)KaaHCKOM
UCHTHYHOCTH;

- LIeJICHAPaBIEHHOE Pa3BUTHE

BHYTPEHHEH NIO3ULIUN JTUYHOCTU

HA OCHOBE JTYXOBHO-
HPABCTBCHHBIX IICHHOCTEH
Hapon0B Poccuiickoii
Denepannu, ICTOPUYECKUX U
HAI[MOHAJILHO-KYJIBTYPHBIX
Tpaauuuii, popMupOBaHUE
CHCTEMbI 3HAUHMBIX
[ICHHOCTHO-CMBICJIOBBIX
YCTaHOBOK,
QHTHKOPPYIITUOHHOTO
MHUPOBO33PEHUS,
[IPaBOCO3HAHUS,
HKOJIOTMUYECKOHN KYIbTYPBI,
CITOCOOHOCTH CTaBHUTh IEIU U
CTPOUTDH KU3HEHHBIE MJIaHbL;
B vacty rpaxaHCKOro
BOCITUTAHUS

- OCO3HAHHE CBOMX
KOHCTUTYIIMOHHBIX MIPaB U
00s13aHHOCTEH, YBaXKEHHUE
3aKOHA U TIPABOIOPSIKA;

- IPUHATHE TPAJTUIIMOHHBIX
HAIlMOHAIbHBIX,
001IIeYeIIOBEYECKHIX
T'YMaHUCTUYECKUX U
TEMOKPATUIECKHUX IIEHHOCTEH;
- TOTOBHOCTbH MTPOTUBOCTOSITH
MIC0JIOTUHU YKCTPEMHU3Ma,
HaAI[MOHATN3Ma, KceHOPoOuH,
TUCKPUMHUHAIINH 110
COLIMATILHBIM, PETTUTHUO3HBIM,
[PAcoOBBIM, HAITMOHAJIBHBIM
MpU3HAKAM;

- TOTOBHOCTh BECTH
COBMECTHYIO JICSITCIIbHOCTh B
MHTEpecax rpakIaHCKOTO
o0IIecTBa, y9acTBOBAThH B
CaMOYTIPaBJICHUH B
0011e00pa3oBaTENHLHOM
OpraHU3aIMH U IETCKO-
FOHOIIECKUX OpraHU3aIusX;

- YMEHHUE B3aUMO/ICHCTBOBATH C
COLMATILHBIMU UHCTHTYTaMH B
COOTBETCTBHUH C UX (PYHKIHMIMH

1 HA3HAYCHHECM,

- YMETb OIIEPUPOBATH TOHATUAMM:
[TPSIMOYTOJIbHASI CUCTEMA KOOPIHHAT,
KOOPAMHATBI TOYKH, BEKTOD,
KOOpJAMHATBI BEKTOPA, CKAJISIPHOE
[IPOU3BEICHHE, YTOJI MEXKY BEKTOPaMHU,
CyMMa BEKTOPOB, IIPOU3BEICHNUE BEKTOPA
Ha YUCJIO; HAXOAUTH C IIOMOLIBIO
3y4eHHBIX (HOPMYJT KOOPIUHATHI
CEepEeIMHBI OTPE3KA, PACCTOSTHUE MEXKIY
NIByMsI TOUKaMU;

-yMeTb BbIOUPATh MOAXOAIIUN
V3Y4YECHHBIN METOJ IS PELICHMs 3a/1a4H,
pacrio3HaBaTh MaTeMaTUYEeCKUE (PaKThl U
MaTeMaTHYECKHE MOJIEIIU B IPUPOJHBIX
11 OOLIIECTBEHHBIX SBJICHUSX, B
ICKYCCTBE; YMEHUE IIPUBOIUTH IIPUMEPDI
MaTeMAaTHYECKUX OTKPBITHM POCCUICKON
1 MUPOBOYM MaTEMaTUYECKON HAYKHU.

- YMETb OIIEPUPOBATH TOHATUAMM:
CJIy4aifHbIN OMBIT U CITy4aifHOE COOBITHE,
BEPOSITHOCTh CITy4allHOTO COOBITHS;
YMETb BBIYHUCIIATH BEPOSTHOCTD C
MCII0JIb30BaHNEM I'pa)UUECKUX METO/I0B;
PUMEHATH (POPMYIIBI CIIOKEHUS U
YMHOEHHS BEPOSITHOCTEM,
KOMOUHATOpHBIE (PAKTHI U HOPMYJIBI TPU
[pELIEHUH 3a/1a4; OLICHUBATh BEPOSITHOCTH
peabHBIX COOBITHH; 3HAKOMCTBO CO
CIIy4allHbIMU BEJIUYMHAMH; YMEHUE
[IPUBOAUTH IIPUMEPHI IPOSBICHUS
3aKOHa OOJIBIIMX YUCEI B IPUPOJIHBIX U
0O0IIeCTBEHHBIX SBICHUSAX
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- TOTOBHOCTh K TYMaHHUTapHOM
11 BOJIOHTEPCKOM JEATETbHOCTH;
MaTPUOTHYECKOTO BOCTIMTAHUS:
- chopMupOBaHHOCTH
[POCCHUICKOM Ipa)KaaHCKOMN
WICHTHYHOCTHU, TATPUOTHU3MA,
YBOKEHHUS K CBOEMY HApOy,
qYBCTBAa OTBETCTBEHHOCTH
nepen PonuHoii, ropnoctu 3a
CBOM Kpal, cBo0 Ponuny, cBoi
SI3BIK U KYJIBTYPY, IPOILIOE U
HacTOsIIIee
MHOT'OHAIIMOHAJILHOTO Hapo/ia
Poccuu;

- IICHHOCTHOE OTHOIIICHUE K
rOCyIapCTBEHHBIM CUMBOJIAM,
MCTOPUYECKOMY U IPUPOTHOMY
HACJICANIO, TAMITHHKAM,
TpaaunusaM HapoaoB Poccuw,
noctmxkeHusIM Poccnu B Hayke,
HCKYCCTBE, CIIOPTE,
TEXHOJIOTUSX U TPY/C;

- uaeiHas yOeKIEeHHOCTb,
TOTOBHOCTB K CITYKCHHIO H
BamuTe OTeuecTna,
OTBETCTBEHHOCTH 3a €TI0
Ccyas0y;

OCBOEHHBIE 00YyYarOIIMMHUCS
MEXIpEIMETHBIC TIOHATUS U
VHUBEPCAITbHBIC yUeOHBIC
neiicTBUS (PETyNIATUBHEIE,
[MO3HABaTEIIbHBIC,
KOMMYHHUKATHBHBIC);

- CITOCOOHOCTH X
MCITOJIb30BaHUS B
MO3HABAaTEIbHON U COLMATILHON
[IPAKTUKE, TOTOBHOCTH K
CaMOCTOSITEIIbBHOMY
[TAHUPOBAHHIO U
OCYIIECTBIICHUIO YIEeOHOM

eI TENNBHOCTH, OPTaHU3aI[uN
Y4eOHOTO COTPYTHUYECTBA C
[1eIarOrnYCCKUMHU
PaOOTHUKAMHU U CBEPCTHUKAMH,
K Y9aCTHIO B IOCTPOCHHUH
VHIUBUyaIbHON
00pa30BaTEeIbHON TPACKTOPHH;
- OBJIaJICHHUE HAaBBIKAMH YUeOHO-
HCCIIEOBATEIIHCKOM,
[MPOEKTHOM U COIIMaIbHOM

eI TeIbHOCTH
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OK 07 CoznelicTBOBATE
COXPAHEHUIO OKpPYXKarolen
Cpenbl,
[pecypcocOepekeHHIO,
[PUMEHSTH 3HAHUS 00
M3MCHCHUU KIIUMaTa,
[IPUHLIUIIBI OEPEKITUBOTO
MPOU3BOJICTBA, 3P (HEKTUBHO
elicTBOBAThL B
YpE3BBIYAIHBIX CUTYAIHSIX

- HE PUHUMATh JICHCTBHS,
[IPUHOCSIIINE BPE/
OKPYIKaIOIIEH cpeie;

- YMETb IMPOTHO3UPOBATH
HeOIaronpus THhIC
PKOJIOTUYCCKHE MOCICICTBHUS
MpENPUHUMAEMbIX JCHCTBHIA,
[pe0TBpaIaTh UX;

- pacIIuPUTH OIIBIT

eI TEIILHOCTH PKOJIOTHYECKOMN
HaIpaBJICHHOCTH;

- pa3palaTbIBaTh IUIaH PeIICHUs
[POOJIEMBI C YYETOM aHalu3a
MMEIOIINXCS MaTePUaIbHBIX U
HEeMaTepUaIbHBIX PECYpPCOB;

- OCYIIECTBIISITh
[[eJICHAIIPABICHHBIN TONCK
repeHoca CpeiCTB U CIOCO00B
JICHCTBUS B
MpoQeCCHOHANBHYIO CPENy;

- YMETb [IEPEHOCUTH 3HAHUS B
[M03HABATEJIHHYIO U
[IPAKTUYECKYIO0 00J1acTH
PKH3HEACITCILHOCTH;

- Ipejiaratb HOBbIE MPOEKTHI,
OIICHUBATh HUJICH C IMO3UIINU
HOBU3HBI, OpPUTUHAIBHOCTH,
[MPAKTUYECKON 3HAYNMOCTH;

- 1aBaTh OLICHKY HOBBIM
CUTYaIUsIM, BHOCUTh
KOPPEKTUBHI B A€ TENBHOCTD,
OIEHHUBATL COOTBETCTBUE

PE3YyJbTAaTOB HCJISIM

- YMETb ONEPUPOBATH MOHATUAMU:
(GyHKIMsA, HeTpephIBHAS (QYHKIIHSA,
[IPOM3BOJIHAS, TEpBOOOpa3Has,
OTIpeIeIeHHBIN HHTETPAIT; YMETh
HaXOAUTh POU3BOHBIE SJIEMEHTAPHBIX
(YHKIMH, UCTIONB3YSl CTIPABOYHBIE
MaTepHuallbl; UCCIIEA0BATh B IPOCTEHIINX
ciydasix (pyHKIIMH HA MOHOTOHHOCTb,
HaXOAUTh HAUOOJIbIINE U HAMMEHBIIINE
3HaYeHUs (DYHKIHI; CTPOUTH TPaPUKU
MHOT'OUWIEHOB C MCII0JIb30BaHUEM
annapata MaTeMaTHYECKOTO aHAJIHN3a;
[IPUMEHSTH IPOU3BOIHYIO NP PEILICHUH
3a/1a9 Ha IBUYKCHUE; PEIIaTh MPAKTHKO-
OpPUEHTUPOBAHHbIE 3a/1a4M Ha
HanOOJIbIINE U HANMEHBIIINE 3HAUYCHMS,
Ha HaXOXJIEHUE IyTH, CKOPOCTH U
YCKOPEHUS;

- YMETb ONEPUPOBATH MOHATUAMU:
TIBIDKEHUE B ITPOCTPAHCTBE, TIOJ00HBIE
(urypsl B IpOCTpaHCTBE; UCTIOIb30BATh
OTHOLLIEHUE IIOMAJeH TOBEPXHOCTEN U
00BEeMOB MOAOOHBIX (PUTYD IIPU PELICHUY]
3ajay;

- YMETb BBIYHCIIATh FTECOMETPUUYECKHE
BEJIMYMHBI (IJIMHA, YTOJI, IIOMIAb,
00BEM, TUIONIAAb TOBEPXHOCTH),
MCTIOJB3YS N3yYEeHHBIE (POPMYITHI H
METO/IbI
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[TpakTrueckasi peanu3anus Ieleld W 3aJa4 BOCIUTAHHS OCYIIECTBISETCS B paMKax paboueit
IpOrpaMMbl  BOCIIMTaHUS, KOTOpas peaju3yercs B €IWHCTBE Yy4yeOHOW U BOCHHUTATEIbHOU
JIESITETLHOCTH C YYETOM HAIlPaBIICHUM:

Mopynsb 1: rpaxkaaHcKkoe BOCIIUTaHUE;

Monynb 2: TaTpuoTUYECKOE BOCIIUTAHUE;

Moayns 3: 1yXOBHO-HPABCTBEHHOE BOCITUTAHUE;

Monynb 4: 3cTeTndeckoe BOCIIUTAHUE;

Monyns 5: ¢uzndeckoe BocnHuTaHUe, (POpMUPOBAHHE KYJIbTYPhI 3J0POBOTO 00pa3a XKHU3HH H
HMOIIMOHAIBHOTO OJIArOMOoNyYus;

Moayns 6: mpodhecCHOHATBHO-TPYI0BOE BOCITUTAHUE;

Mopynb 7: 5K0JIOrH4eCKOe BOCIIUTAHUE,

Monynb 8: IEHHOCTH HAYYHOI'O [TO3HAHUS.

1.3. Koin4ecTBO YacoB HA OCBOEHHE MPOrPaMMbI THCIHIIJIMHBI:
O06Bem oOpazoBarenbHOM porpamMmbl 250 4acoB.
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2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCHUILIAHBI

2.1. O0beM y4eOHOI TUCHMILIMHBI M BBl y4eOHOH padoThl

Buj yue6Hoii padoThl

Oobvem uacoe

YueOHast Harpy3ka o0y4aromuxcs (Bcero) 250
B TOM YHCIIE:
Harpy3ka o0y4alierocsi BoO B3anMo/IeiiCTBHHU C MpernojgaBartesieM (BCero) 234
B TOM YHUCJIE:

TeopeTuieckoe o0ydyeHue 80

MIPaKTUYECKHUE 3aHATHUS 102

KOHTPOJIbHBIE pa0OThI 14
npogeccnoHAIbHO-0PHEHTHPOBAHHOE CO/lepPKAHUE:

MPAKTUIECCKHUE 3aHATHUS 38
KOHCYJIbTAMH: 6
B TOM YHUCIIE:

3alUTa UHIAMBUAYAIBHOTO ITPOEKTa 2

KOHCYJIBTAIIUH IO TPOMEKYTOUHOM aTTECTAIIUH 4
NMPOMeKYTOUYHAs aTTecTanus B popme Ix3amena (2 cemecTp) 10
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2.2. TemaTnueckuii IJIaH U cofiep:KaHue y4eOHOW AU CHUIINHBI

MarteMaTHKa

Peanusyembie Moy 1u

Oo0bem
HaumenoBaHue pa3jie/ioB U TeM Coaep:xxanue y4eOHOro MaTepuaJia, NpakTuyecKue 3aHATUS PIIB/¢popmupyembie
4acos
OK, IIK
1 2 3 4
Pasnen 1. HOBTOPeHHS rypea Cooepircanue yuedonozo mamepuana: 16 1,2
MaTEeMATHKH OCHOBHOM IIKOJIBI.
Tema 1.1 Ienu u 3agaun MaTeMaTHKHU B . M1 M2 M4 M5 M7
. . ba3oBble 3HaHUS 110 MaTeMaTHKe B IPO(PECCHOHATIBHOMN U B
MOBCETHEBHOM U PO eCCUOHATIBLHOM 1-2 TOBCETHEBHOM TeSTETbHOCTH 2 OK
EATENHLHOCTH. ’ 01 02 03 04 05 06 09
Tema 1.2 Yucna u BeruuciieHus. Boipaskenust JlelicTBUA Ha/ MOJIOKUTEIBHBIMUA U OTPULIATEIbHBIMU [IK 1.1, 2.3
u ux npeodpasosanus. [Ipouent. (I3 Nel) 3-4 YHClIaMU, OOBIKHOBEHHBIC U JIECATHYHBIC TpoOu. [leicTBus 2 I[IK 3.1, 3,2
HaJ| CTeTeHsIMHU, (OPMYJIIbI COKPAIIEHHOTO YMHOKEHUSI.
[IporeHTHI TPOCTHIE U Ci0KHBIE. CrIOCOOBI X BBIYUCIICHUSI.
Tema 1.3 YpaBHeHUs U HEPABEHCTBA. JIuneiinble, KBaApaTHbIE, APOOHO-pALIMOHATIbHBIE YPABHEHUS
Cucremsl ypaBaenuit. (I3 Ne2) 5-6 n HepaBeHcTBa. CHCTEMBl TMHEVHBIX YPaBHEHUN U 2
HEPaBEHCTB.
Tema 1.4 OyHkuuu u rpadukH. [Tonstue pynkunu, cnocoOs! 3aganus Gpynkunu. CBoiicTBa
¢byHKIMU: 00J1aCTh ONpeAeTeHHs, 00JIaCTh 3HAYCHUS
7-8 (hyHKIMH, Y4ETHOCTH, HEYETHOCTh, MOHOTOHHOCTb, 2
9KCTPEMYMBI, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, HYJIN
¢byukmun. [Toctpoenne rpadukoB QyHKITUH.
Tema 1.5 ['eomeTpust Ha TIIOCKOCTH. 9-10 BHb1 110CKUX (UIYp M UX IUIOMA. 2
Tema 1.6 BxogHO#H KOHTPOJIB Boruncnenus u npeoOpa3oBaHusl. Y paBHEHUS U
11-12 | HepaBeHctBa. 'eomeTpus Ha miaockocT. DyHKIMU U UX 2
rpaduku.
IIpodeccnoHaNbHO OPHEHTHPOBAHHOE COAEPKAHME !
Tema 1.7 Pemienue npakTuko- 13-14 IIpakTHKO-OpUEHTUPOBAHHBIE 3a/1a4U B KypCe I€OMETPUHU Ha 2

IIJIOCKOCTH.
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opueHTHpOoBaHHbBIX 3a1a4. (I13 Ne3)

Tema 1.8 Pemienne nmpakTuko-

[IpocThie 1 ClI0KHBIE TIPOIIEHTHI B PO(ECcCHOHATBHBIX

15-16 2
opueHTHpoBaHHbIX 3aaa4. (I13 Ned) 3a/1a9aXx.
Paznen 2. OCHOBBI TPHTOHOMETPHH.
Cooepotcanue yueonozo mamepuana: 42 1,2
Tpuronomerpuyeckune pyHKIUH.
Tema 2.1 YucnoBasi OKpY>KHOCTb. UucnoBas OKpYKHOCTb, €JUHUYHASL OKPYKHOCTb. M1 M2 M4 M5 M7
Panuannas Mepa yria. 17-18 | Papuannas mepa yria. [IoBOopoT TOUKHM BOKpYT Hayala 2 OK
KOOpJIMHAT. 01 02 03 04 05 06 09
Tema 2.2 TpuroHoMeTpUUYECKHUIA KPYT. 19-20 Brruucnenue 3HaueHnii KOCHHYycCa, CHHYCa, TAHTEHCA U 5 K 1.1, 2.3
KOTaHI'€HCA C TOMOIIBIO TPUTOHOMETPUYECKOTO KpyTa. [IK 3.1, 3,2
Tema 2.3 TpuronomeTpuieckue GyHKIuM 21-22 Onpenenenue CUHyca, KOCUHYCa, TAHTCHCA U KOTaHT€HCa. 2
MPOM3BOMBHOTO yria, wncra. (I3 Neb) 3HAKK TPUTOHOMETPHIECKHUX (DYHKIIUH 110 YETBEPTSAM.
Tema 2.4 3aBUCUMOCTB MEXTY CUHYCOM,
OZHOTO ¥ TOTO e YIJIa. KOTaHI'€HCOM OJHOT'O U TOT'O )K€ yIJIa.
Tema 2.5 OCHOBHBIE TPUTOHOMETPHUIECKIE 25.26 Tpuronomerpuieckue ToxaecTsa. CHHYC, KOCHHYC U 2
Toxectsa. (I3 Ne6) TaHI'€HC YIJIOB 0. U —C.
Tema 2.6 ®opmynsl npusenenus (I13 Ne7
pMY pHBel ( ) 27-28 | ®opmyIbl IpUBEICHUS. 2
Tema 2.7 CuHyc, KOCHHYC, TAHTCHC CYMMBI CuHyC, KOCHHYC, TAHT€HC CYMMBI ¥ Pa3HOCTH JIBYX YTJIOB.
U pazHocTy ByX yrioB. (I13 Ne8) 29-30 | [IpeoOpa3oBaHMs MPOCTEHIIIMX TPUTOHOMETPUICCKUX 2
BBIPAYKCHMIA.
TeMVa 2.8 Cuyc, KOCHHYC, TAHI€HC 31-32 CuHyc, KOCHHYC, TAaHT€HC IBOMHOTO yria. [Ipeobpa3oBanus 2
nBoiiroro yria. (I3 Ne9) HPOCTEHUIINX TPUTOHOMETPHIECKHX BBHIPAKEHHIA.
Tema 2.9 Cunyc, KocuHyC, TAHT€HC CuHyc, KOCHHYC, TAHI'€HC IIOJIOBUHHOI'O yTJa.
HOJOBUHHOTIO YTJIa. 33-34 | [IpeoOpa3oBaHMs MPOCTEHIIIMX TPUTOHOMETPUICCKUX 2
BBIPAKCHUM.
Tema 2.10 dynkuuu 1 ux cBoiicTaa. OO6nacTb onpeneneHuss 1 MHOKECTBO 3HAUCHUH (DyHKITHIA. 5
CriocoOwbI 3a1anus QyHKITUH. 35-36 | YétHOCTh M HEUETHOCTH, IEPUOTUIHOCTD (DYHKIIHH.

CrniocoOsI 3a1anust QYHKITUH.
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Tema 2.11 Tpuronomerpuueckue GpyHKIUH,
UX CBOMCTBA U rpauKu.

OO6nacTp onpeneneHuss 1 MHOKECTBO 3HAUCHHI
TpUrOHOMETpHUecKUX QyHKIUH. YETHOCTH U HEYETHOCTD,

37-38 .

NEPUOJIMYHOCTb TPUTOHOMETpUYecKuX QyHKuuil. ['paduku
TPUTOHOMETPUUECKUX (YHKITHI.

Tema 2.12 TIpeoOpa3oBanue rpadukos [TapaenbHBIN IEPEHOC, CKATHE U PACTHKEHNE TPadUKOB

tpuronomerpudeckux ¢pynkuuii. (I3 Nel0) 39-40 | tpuronomerpuyeckux ¢pynkuuii. [IpeodpazoBanue
rpa)uKOB TPUTOHOMETPUUYECKUX (QYHKIHUH.
IIpo¢eccHoHAIBLHO OPHEHTHPOBAHHOE COJEPKAHUE:

Tema 2.13 Pemenne npakTuko-

ST S (U S 41-42 Onucanue HPOM3BOACTBEHHEIX IPOLECCOB € NOMOLILIO
rpadukoB QyHKINH.

Tema 2.14 Pewenue npaxTuKo- Hcnonbs3oBaHne CBOMCTB TPUTOHOMETPUUYECKHUX (DYHKIIHM B

opueHTHpoBaHHBIX 3a1a4. (I13 Nel?2) 43-44 NPOGhecCHORANBHBIX 3a/[a4aX.

Tema 2.15 ObpatHbie TpUrOHOMETpHYECKHE OO6parnble TpuronomeTpuueckue pyHkuuu. Mx cBoiicTBa 1

bymxmm. 45-46 rpaduKH.

Tema 2.16 TpuronomeTpuueckue ypaBHEHHs Pemrenue npocreninx ypaBHeHU Buaa COS X=a. Pemenuii

Bua oS x=a (113 Nel3) 47-48 ypaBHEHUN CBOJSIIUECS K KBAJPATHBIM, OJTHOPOTHBIE
TPUTOHOMETPUUYECKNE YPABHEHUS, YPABHEHMSI pELIacMble
pa3oKeHUEM Ha MHOXKHTEIIH.

Tema 2.17 TpuroHomeTpruyecKkue ypaBHEHUS Perrenue npocreiiimux ypaBHeHHH Biaa Sin X=a. Pemenuii

Buza Sin x=a (I13 Nel4) 49-50 YpaBHEHHIA CBOISIINECS K KBAJIPATHBIM, OJTHOPOJIHEIC
TPUTOHOMETPUYECKHE YPAaBHEHMS, YPABHEHUS pellaeMble
pa3IoKeHUEM Ha MHOXKHTEIIH.

Tema 2.18 Tpuronomerpuueckue ypaBHEHHUsI Pemenne npocreimmx ypaBHeHui Buja tg X=a. Pemennii

Buja tg x=a (I13 Nel5) 51-52 YPaBHEHUH CBOAALINECS K KBAJPATHBIM, OJHOPOIHBIE
TPUTOHOMETPUUYECKUE YPABHEHUs, ypaBHEHUS pelllacMble
pa3ioKEHUEM Ha MHOXKHTEIIH.

Tema 2.19 Tpuronomerpuueckue

nepasercrea. (I3 Nel6) 53-54 | [IpocTeiiire TPUrOHOMETPUYECKIE HEPABEHCTBA.

Tema 2.20 CucteMbl TPUTOHOMETPUIECKIX

55-56 | Cucrembl IpoCTEHIINX TPUTOHOMETPUIECKUX YPABHEHUI.

YpPaBHEHUM.
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Tema 2.21 KontposbHas pa6ota « OCHOBBI

57.58 IIpeoOpazoBaHue TPUTOHOMETPHUUECKUX BbIPAXKEHUI. 2
TPUTOHOMETPHI. Perienne TpUroHOMETpHUECKUX YPAaBHEHUN 1 HEPABEHCTB.
Pazgen 3. Ctenenu u kopHu. CTeneHHas
Cooepotcanue yuebnozo mamepuana: 20 1,2
byHkus.
Tema 3.1 AEH(I)MGTH%CKHH KOpeHE 59-60 [TonsiTre apudMeTHuecKOro KOpHs N-0if CTETICHU U3 2 M1 M2 1(\)/[; M5 M7
HaTypaJIbHON CTCTICHH. nelcTBuTENBHOrO ncna. CBOMCTBA KOPHS N-OM CTENEHH.
01 02 03 04 05 06 09
Tema 3.2 [IpeoOpa3oBanue BBIPAKEHUH C K 1.1. 2.3
KOpHsIMH N-0if crenenu. (113 Nel7) 61-62 | IIpeoOpa3oBaHMEe UPPALIMOHATBHBIX BBIPAKEHUI. 2 1K 3 1’ 3.9
Tema 3.3 CreneHs ¢ paliliOHAIBHBIM U
nefictBuTenbHBIM rokazateneM. (I3 Nel8) 63-64 | [lonaTue creneHu ¢ JIIOOBIM PAITMOHATBHBIM MTOKA3aTEIIEM. 2
Tema 3.4 [IpeoOpa3zoBaHue BeIpaKEHUH C
palOHAJIBHBIM U ﬂeﬁCTBHTeHLHBIM 65-66 Hpeo6pa30BaHI/Ie BLIpa)KeHI/Iﬁ C palMOHAJIbHBIM U 2
nokasarenem. (I3 Nel9) JEACTBUTEIIBHBIM IOKA3aTENIEM.
Tema 3.5 Crenennast GyHKIMS 1 e
CBOICTBA. 67-68 | Crenennas QyHKIUs, €€ CBOICTBa U TpaduK. 2
Tema 3.6 B3anmooOpaTHbie QpyHKIIUH.
p ymn 69-70 | B3aumooOpartHbIe (HyHKIHH. 2
Tema 3.7 Uppaunonansusie ypasuenus. (I1I3 PaBHOCWJIBHOCTD UPpALIMOHATIBHBIX ypaBHEHUN. MeToIbI
Ne20) 71-72 | pemieHHs HppAIOHABHBIX YpaBHEHHA. PemeHmii 2
UppalMOHAJIBbHBIX YPAaBHECHHH.
Tema 3.8. Pemienue npparroHaibHbIX PaBHOCWJIBHOCTD UPpALIMOHATIBHBIX ypaBHEHUN. MeToIbI
ypasuenuii. (I13 Ne21) 73-74 | pemieHust UppaMOHATIBHBIX YpaBHeHHH. Perenmii 2
UppalMOHAJILHBIX YPAaBHECHHH.
Tema 3.9 Pemenue upparmoHanbHBIX PaBHOCWIIBHOCTBE MPpaLIMOHATIBHBIX HEPABEHCTB. MeTobl
nepaseHcTB. (I13 Ne22) 75-76 | pemieHHs HpparMOHAIBHBIX HEPABEHCTB. Permenuit 2
UppaIMOHAIBLHBIX HEPABEHCTB.
Tema 3.10 KonTponbnas paborta «Crenenu [Ipeo6pa3oBaHue BbIPAKEHUH C pallMOHAIBHBIM U
77-78 | neficTBUTEILHBIM MOKa3aTeneM. CTerneHHast QyHKIIHS. 2

" KOpHU».

Pemenue nppauoOHaJIbHBIX YPABHEHUI U HEPABEHCTB.
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Pazgen 4. Iloka3atesabHas GyHKIMA.

Cooeporcanue yuebnozo mamepuana: 18
Tema 4.1 [TokazatenbHast QyHKIHUSA, €€
CBONCTBA U rpauK. 79-80 | [Noka3zaTtenpHast pyHKIHS, €€ CBOHCTBA U TpaduK. 2
IIpodeccuoHaAIBLHO OPHEHTHUPOBAHHOE COAEPKAHME:
Tema 4.2 Pemenye npaxtuKo- 81-82 [TpumeHeHne noKa3aTeabHON (PYHKIINH B Pa3HBIX 001aCTIX 2
opueHTHpOBaHHBIX 3a1a4. (I13 Ne23) ST
Tema 4.3 [Toka3zatensHbie ypaBHeHus. (I13 Pemrenne nokasaTeabHbBIX ypaBHEHUN METOJIOM
Ne24) 83-84 | ypaBHUBaHUS MOKa3aTemneil, METOIOM BBEACHHS HOBOM 2
NepeMeHHOH, HYHKIIMOHATBHO-TPahUIECKUM METOIOM.
Tema 4.4 Pemenue nokazaTeibHbBIX Pemenue noka3arenbHbIX ypaBHEHUH METOJOM
ypaBuenwuii. (I13 Ne25) 85-86 | ypaBHuBaHMA MOKa3aTeneii, METOAOM BBEIEHUS HOBOU 2
NepeMeHHOH, HYHKIIMOHATBHO-TPahUIECKUM METOIOM.
Tema 4.5 Penienne nmokaszateabHbBIX
HEPABEHCTB. 87-88 | Pemenune nokasaTe/bHbIX HEPABEHCTB. 2
Tema 4.6 Perenne nmokazareabHbIX
ypaBHeHui 1 Hepaercts. (I13 Ne26) 89-90 | Pemenue nokasarelbHbIX YPaBHEHUI U HEPABEHCTB. 2
Tema 4.7 CucreMsbl oKa3aTeIbHBIX
ypasHenuid. (I13 Ne27) 91-92 | PemieHue cucteM MoKa3aTeNIbHBIX YPaBHEHUH. 2
Tema 4.8 Pemenue cuctem moxka3aTeIbHBIX
ypasuenuii. (113 Ne28) 93-94 | PemieHue cucTeM NokazaTeIbHbIX YPaBHEHHH. 2
Tema 4.9 KontponbHas pabora 95-96 PemreHne nokasareabHbIX ypaBHEHUN HEPABEHCTB. 2
«lloxasarenbHas QyHKIHs. [MokasaTtensHas GyHKIMS U ee TpadHK.
Pazgen 5. Jlorapudpmuueckas pyHkuus.
00epoicanue yueoH020 mamepuana:
Tema 5.1 Jlorapudm uncna.
pud 97-98 | Jlorapudm guca. 2
Tema 5.2 Jlorapudmuueckue ToKaAeCTBa. 99-100 Jlorapudpmuueckue Toxxaectna. Onepanus 5

JorapuMUpPOBAHUSL.
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(I3 Ne29)
Tema 5.3 JlecaTHUHBIN U HATYpaTbHBIN
norapudmsL. Yucio e. 101-102 | lecaTuuHblil U HATYpalbHBINA Jorapudmsl. Yuco e. 2
HUTOI'O 1 cemectp | 102
Peanusyembie Moy 1u
Oo0bem
HaumenoBaHue pa3ie/ioB U TeM Coaep:xxanue yueOHOro MaTtepuaJia, NpakTuyecKue 3aHATUS PIIB/¢popmupyembie
4acoB
OK, IIK
1 2 3 4
Paznen 5. Jlorapugpmmeckas gynumst. Cooepotcanue yueonozo mamepuana: 22 1,2
Tema 5.4 Crofictea sorapudmos. (I3 Ne30) 1-2 CgoiictBa norapudgmon. Oneparus sorapu@mMupoBaHus. 2 CIRER IC\)/I;; MY
Tema 5.5 [IpeoOpazoBanue 010203040506 09
noraprumudeckux Boipacennit. (I3 Ne31) 3-4 | Jlorapupmuueckue Toxaectsa. CBoiicTBa 10rapudmMos. 2 MK1.1,2.3
IIK 3.1, 3,2

Tema 5.6 Jlorapudgmuueckas pyHKus, ee
CBOJiCTBA 1 TpaduK. 5-6 Jlorapudmuueckas QyHKIUS, €€ CBOWCTBA U TpadUK. 2
Tema 5.7 Jlorapudmuueckue ypaBHEHHUS. [TonsTne norapupmudeckoro ypasueHus. Onepanus
(I3 Ne32) 7.8 MIOTEHLIUPOBAaHUA. TPU OCHOBHBIX METO/1a PEILEHUS 5

ypaBHEHMI: (PyHKIMOHAIBHO-TpapUUECKHi, METO]

NOTEHIIMPOBAHUS, METOJ1 BBEJICHUSI HOBOI IEpeMEHHOM.
Tema 5.8 Pemienue norapupmMudeckux Onepanus noreHIMpoBaHus. Tpu OCHOBHBIX METOIa
ypaBuenuii. (I13 Ne33) 9.10 | pemennus ypaBHEHUH: (PYHKIIMOHAIBHO-TparuecKui, 5

METOJ TOTEHIUPOBAHUS, METO/1 BBEJICHUSI HOBOM

MEPEMEHHOM.
Tema 5.9 Pemenue norapudgmMudeckux
HEPABCHCTB. 11-12 | Pemenue norapupMuUUECKuX HEPABEHCTB. 2
Tema 5.10 Pemrenne morapudmudeckux
ypaBHeHwuit u HepaeHcTs. (I3 Ne34) 13-14 | Pemenne nmorapuMUIECKUX YpaBHCHU U HEPABEHCTB. 2
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Tema 5.11 Cuctemsl 1orapupMuUyecKux

ANTOpUTM peleHHs JorapupMHUUECKUX CUCTEM YpaBHEUH.

yPaBHEHMIA. 15-16 | PaBHOCWJIBHOCTB JIOTApH(PMHUUIECKIX YPABHEHUH H 2
HEPaBEHCTB
IIpodeccuoHaTbHO OPHEHTHPOBAHHOE CO/IeP:KAHUeE:

Tema 5.12 Pemenue npakTHKoO-

opueHTHpoBaHHBIX 3a1a4. (I13 Ne35) 17-18 | Jlorapu@mbl B IPUPO/IC ¥ TEXHHKE. 2

Tema 5.13 Pemenne npaxriko- [Tpumenenne norapudma. Jlorapudpmmuueckas cnupa

19-20 p p . pudMHIUecKas ciupaib B 2

opueHTHpoBanHbIX 3anad. (13 Ne36) npupoze. Ee Mmatemarnueckue cBoiicTBa.

Tema 5.14 Kontponsnas pabora 21-22 Jlorapudpmuueckas pynkuus. Pemenue orapuMuaeckux 2

«Jlorapupmuueckast GyHKIMSD. ypaBHEHHIA 1 HEPaBEHCT.

Pazaen 6. IlponzBoanas pyHkuuu, ee

A P A by, Cooepoicanue yuebnozo mamepuana: 32 1,2

NpUMeHEeHHe.

Tema 6.1 [TonsTHEe MPON3BOAHOI. OnpeneneHye YUCIOBOM MOCIEIOBATEIBHOCTH M CIIOCOOBI M1 M2 M4 M5 M7
ee 3aganus. CBoIiCTBa YHUCIIOBEIX ITOCIIEA0BATEILHOCTEN. OK
Onpenenenue npezena nocieaoBatensHocTy. [penen 01 02 03 04 0506 09

23-24 | ¢bynknum B Touke. [Tpupamenne aprymenTta. [Ipupamenne 2 K 11,23

¢byHKIMu. 3312491, TPUBOISININE K TOHITHIO IPOU3BOTHOM. K 3.1, 3,2
Onpenenenre NTpoOU3BOJHON. AJTOPUTM OTBICKAHUS
IIPOU3BOJHOM.

Tema 6.2 TIponsBoIHas cTeNeHHO 25-26 ®opmyna nuddepeHnnpoBaHns CTENEHHON (YHKITHH. 2

bynxmmm. (M3 Ne37) YacTHEIE CITydan.

Tema 6.3 Ipasina Hﬂq’(beprHHp OBAHHA 27-98 ®opmyinel nuddepenimponanus. [Ipasuna 2

CyMMbI U pazHoctd ¢pyHkuui. (I3 Ne38) } mnddepeHpoBanus.

Tema 6.4 [1pasuna nuddepeHmpoBaHus

npousBeieHus U yactHoro Gpyukmwmii. (I3 29-30 Dopmyinsl auddeperuuposanns. [Ipasuia 2

Ne39) nuddepeHIMPOBAHUSL.

Tema 6.5 [Ipon3BogHBIE HEKOTOPBIX [Ipou3BoiHAS TPUTOHOMETPUIECKUX (DYHKITHIA.

snemenTapubix Qynkuuii. (I3 Ned0) 31-32 | [IpousBoaHas moka3aTenbHbIX (GyHKIUH. [Ipon3BoaHas 2

norapuMUIECKuX (yHKITHA.
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Tema 6.6 [TpousBogHas cOKHON QYHKIIHUH.

[Tonsatue cnoxuoit Gpynkiuu. [TponsBoaHas cloxHON

33-34 2
GYHKIIH.
Tema 6.7 BBI‘II/ICJ'I?HI/Ie MPOU3BOTHBIX 2536 Dopmysl mubdeperimposanys. [Ipasmia )
cinoxHbIX QyHkimi. (I3 Ne4l) muddepennupoBanus. [IponsBoaHas CIOXKHON (YHKITHH.
Tema 6.8 MixaHquCKHH CMBICT 37-38 MexaHn4ecknii CMBICI IPOU3BOIHON. MTHOBEHHAs 5
npou3BosHoit. (13 Ned2) CKOPOCTb B MOMEHT BPEMEHH, YCKOPEHHE.
Tema 6.9 ['eoMeTpuieCKU CMBICIT ['eomeTprueckuii CMBICI MPOU3BOAHOMN. YTI0BOM
npousBoanoi. (I3 Ned3) 39-40 | koaddunHeHT KacaTeabHOH K rpaduKy yHKIUHN B TOUYKE. 2
YpaBHeHHe KacaTeabHOU K rpaduky QyHKIUH.
Tema 6.10 MoroTonHoCTS QyHKIMH. TouKM 41-42 Bospacrtanue u yObiBaHue (YHKIIMHU, COOTBETCTBHE 3HAKY 2
SKCTpeMyMa. IPOU3BOIHOI. 3a/1a91 Ha MAKCUMYM M MUHHMYM.
Tema 6.11 HCCHGHOBaHuHe bymxumn ¢ 43-44 HccnenoBanue QyHKIMH € TOMOIIBIO POU3BOIHOM U 2
nomotsio mpousBogHoi. (I3 Ned4) noctpoeHue rpaduka GyHKIIUH.
Tema 6.12 HauGosbiniee u HauMeHbIIIee Haxoxaerne HanOOoIbIIero U HAMMECHBIIIETO 3HAYCHHH
3HaueHus ¢pyHkuun. (I13 Ned5) 45-46 | pyHKuMii, nocTpoeHue rpa)uKOB MHOTOUYJIEHOB C 2
WCIIOJIh30BAHUEM allllapaTa MaTeMAaTHIECKOTO aHaJIH3a.
IIpodeccnoHabHO OPHEHTHPOBAHHOE COAEPKAHME:
Tema 6.13 Pewenue npaxruxo- 47-48 HaxoxneHne onTuManbHOTO pe3ynbTaTa ¢ MOMOUIBIO 5
opueHTHpoBaHHbIX 3a1a4. (113 Ned6) NPOU3BOAHON B IPAKTHYECKUX 3a]a4ax.
Tema 6.4 Pemerye mpaKTiKo- 49-50 Haumensiiee u Haubosbiee 3HaYeHUs] PYHKIIUU B 2
opueHTHpoBaHHBIX 3a7a4. (I13 Ned7) MPAKTHYECKHX 3a1a49ax.
Tema 6.15 Pemenue npaxruko- 51-57 MexaHn4eCcKHUii CMBICT IIPOU3BOJIHOM B IIPAKTUYECKUX 2
opueHTHpOBaHHBIX 3a1a4. (I13 Ne48) 3a7a9ax.
Tema 6.16 Kontpoubhas pabora 53-54 ®dopmynsl 1 ipaBuna nuddepennupobanus. MccnenoBanue 2
«IIpousBozHas QyHKIHI. (YHKIMH € TIOMOILBIO TIPOM3BOTHOM.
Pasnen 7. IlepBooOpasnas pyHKuuu, ee
Cooepoicanue yuebnozo mamepuana: 10 1,2

NMPpUMEHEHUE.
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Tema 7.1. IlepBooOpazHas GyHKIUH.

[Toustue unterpuposanus. [lepBoodpazHast 11 QyHKIMH.

M1 M2 M4 M5 M7

IpaBuiia HAXOXKIEHHUS TIEPBOOOPA3HEIX. 55-56 | Tabmuma popMysT AT HaX0XKICHUS TIEPBOOOPA3HOM JIJIst 2 OK
naHHoM ¢yHkimu. IlpaBuia BeIMUCIEHHS TEPBOOOPA3HOM. 01 02 03 04 0506 09
Tema 7.2 [Lnowans KpHBOHHHeHHQH KpuBonuneiinas tpaneuus. [lnomans KpuBOIMHEUHOM 1K 1'1’ 2':23
Tpaneuuu. Gopmyna Hprorona-JleiOnuua. 57-58 | Tpameuuu. 'eoMeTpuUeCcKuii CMBICI OTPEAEIEHHOTO 2 K3.13,
(I3 Ne49) unrerpana. ®opmyna Heiorona-JleiiOnua.
Tema 7.3 OnpeneneHHbIN 1
HEOIIPEIC/ICHHBIH HHTETPAIbL. 59-60 | [lonsiTve ompeneneHHOro U HEONPEIEICHHOTO HHTErpaa. 2
IIpodeccuoHaTbHO OPMEHTHPOBAHHOE CO/IeP:KAHUE:
Tema 7.4 Pewenue npaxruko- 61-62 I'eomeTprueckuii CMBICIT ONPEETIEHHOTO HHTETpaia B 2
opueHTHpoBaHHBIX 3a1a4. (113 Ne50) - ETTRTIL
Tema 7.5 Pemmerue npakTHKo- 63-64 Pemenne 3a1a4 Ha MpUMEHEHUE UHTETPaIa ISl BHIYUCIICHHS 9
opueHTupoBaHHbIX 3a1a4. (I13 Neb) (bM3MHECKHX BeIMTHH ¥ TITOMATEH.
Pasznen 8. [IpsiMble U MJI0CKOCTH B
Cooepotcanue yuebnozo mamepuana: 18 1,2
MPOCTPaHCTBeE.
Tema 8.1 OcHOBHBIE TOHATHSA IIpeamer crepeomerpuu. Touka, mpsiMasi, IIIOCKOCTb. M1 M2 M4 M5 M7
cTepeoMeTpuH. PacnonoxeHne npsiMeIx U 65-66 Axcuomsl ctepeomeTpud. [lepecekaroniuecs, napauiesbHbIE 2 OK
TJIOCKOCTEH. Y CKpEeIMBAOIINEcs MpIMble B pocTpaHcTBe. [Ipu3Hak 01020304 0506 09
CKPEIIMBAOIIUXCS TPSIMBIX. [K 1.1, 2.3
Tema 8.2 IlapamnensHOCTS np;nvion " [TapaienbHOCTH NPSIMOM U TIJIOCKOCTH. YTOJI MEXKITY IIK3.1,32
ILI0CKOCTH. YTOIl MEKy NPAMOH 1 67-68 | mpsamoit 1 mIocKocThi0. TeTpasp M ero AIeMEHTHL. 2
wiockoctsio. (113 Ne52) [Mapasnenenunen U ero 3JEMEHTBI.
Tema 8.3 IlapaiteNbHOCTE MIOCKOCTEH. 69-70 [TapamnensHOCTB TUIOCKOCTEM. CedeHne TeTparapa u 2
MapanensHoe npoekruposanue. (I3 Ne53) napajieNienurea. 3aaaun Ha HOCTPOECHHUE CEYEHHMIA.
Tema 8.4 IlepneHANKYISIPHOCTD NPSIMBIX, 1.7 Teprenaukysiprbie npsvsre. [[pr3HaK )
TIpAIMOH M TIIIOCKOCTH. i HEPHEHIUKYIIIPHOCTH MPAMOM U IUIOCKOCTH.
Tema 8.5 [lepnieHIUKYIIPHOCTD 73-74 [Mepnenaukymnsap u HakiIoHHas. [lepreHIuKysIpHBIE 2

mockoctel. [lepnennukysap u HakJIOHHAS.

wiockocTy. [Ipu3Hak nepneHAuKyISpHOCTH MJIOCKOCTEH.
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(13 Ne54)

Tema 8.6 Teopema o Tpex 75-76 Teopema o Tpex nepreHANKyIIpax. Y ToJd MEeXITy 5
neprenaukysgpax. (I3 Ne55) > TOCKOCTSIMI.
IIpodeccoHAIBLHO OPHEHTHUPOBAHHOE COAEPKAHME! 2
Tema 8.7 Pemerue mpakTrko- AXKCHOMBI CTEPEOMETPHH B JKU3HU U IPO(HECCHOHAIBHON 2
opueHTHpOBaHHBIX 3a1a4. (113 Ne56) 71-78 cdepe.
Tema 8.8 Pemenne mpaktuko-
opreHTHpOBaHHbIX 3axad. (I13 Ne57) 79-80 | [IpsiMble U TUIOCKOCTH B apXUTEKTYPE U CTPOUTEIILCTBE. 2
Tema 8.9 KontponrHad pabora «Ilpambie 1 81-82 PacnonosxeHne npsMsIX U INIOCKOCTEN B TPOCTPAHCTBE.
TUIOCKOCTH B IIPOCTPAHCTBEY. Pelmenue 3a1ad.
Paznen 9. KoopauHaTbl 1 BeKTOPHI B
Cooeporcanue yuebnozo mamepuana: 14 1,2
NPOCTPAHCTBE
Tema 9.1 JlexapToBbl KOOpJUHATHI B M1 M2 M4 M5 M7
83-84 | [lexapTOBBI KOOPJMHATHI B IPOCTPAHCTBE. 2
MIPOCTPAHCTBE. OK
Tema 9.2 PaccTosiHEE MEXTY TBYMSI 85-86 [IpocTeitmme 3agaun B koopauHaTax. Paccrosiane Mexy 5 01 02 03 04 05 06 09
touykamu. (I3 Ne58) JBYMsI TOUKaMH, KOOPJIMHATBI CEPEIMHBI OTPE3Ka. K 11,23
Tema 9.3 BekTopsl B IpOCTpaHCTBE. 87-88 BexTopsl B mpocTpanctBe. Cli0k€HUE U BBIYUTAHNUE 2 IIK 3.1, 3,2
BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YUCIIO.
Tema 9.4 KomnianapHbie BEKTOPBI. 89-90 Komnnanapusie BekTopbl. Pa3nokeHne BekTopa 1o Tpem 2
HEKOMILJIAHAPHBIM BEKTOPAM.
Tema 9.5 Yros Mexny BEKTOpaMu. CkansipHO€ MPOU3BEICHNE BEKTOPOB B KOOpAMHATAX. YTOJ
CkassipHO€E ITPOU3BENEHNUE BEKTOPOB. 91-92 | mMexy BeKTOpaMu. YT0J] MEXy MPSIMOI U IUNIOCKOCTBIO, 2
MEX]Ty TUIOCKOCTSIMHU. Y paBHEHHUE IJIOCKOCTH.
IIpodeccuoHaAIBLHO OPHEHTHPOBAHHOE COAEPKAHME!
Tema 9.6 Pernienne mpakTuko-
OpHeHTHpOBaHHbIX 3axad. (IT3 Ne59) 93-94 | BexTopHOE POCTPAHCTBO B MPO(HECCHOHANBHBIX 3aJa4ax. 2
Tema 9.7 Pemenue mpakTuko- 95-96 Brrunciienue paccTossHUM M TUIOIIAIEH Ha TUIOCKOCTH B 5

opueHTHpoBaHHbIX 331a4. (I13 Ne60)

npodeccuoHanbHOM cdepe.
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Pa3gen 10. MHOrorpaHHMKH M TeJsia

Cooepircanue yueonozo mamepuana: 36 1,2
BpalleHus.
Tema 10. 1 Bepumnsl, pebpa, rpat [TonaTne MHOTOrpanHuKa. Bepimna, rpans, pedpo. M1 M2 M4 M5 M7
MHOTOrpaHHIKa 97-98 Juaronane. CeueHnue. Bollykiible 1 HEBBITYKJIbIE 2 OK
MHOTOT'PaHHHKH. 01 02 03 04 05 06 09
Tema 10. 2 [Ipu3ma, ee cCOCTABIISIONINE, [Tonsitue mpusmel. Ee ocHoBanust 1 00KOBbIe rpanu. Beicota I[IK1.1, 2.3
ceuenue. [IpsMast ¥ paBUIIbHAS TPU3MBI. 99-100 | mpuswmel. [Ipsimast u HakiIOHHAs ipu3Ma. [IpaBuiibHAS 2 IK 3.1, 3,2
npusMma. CedyeHue.
Tema 10. 3 ITapannenenunen, kyo. Ceyenne 101-102 | Tapannenenues, cBOHCTBA IPAMOYTOILHOrO 5
Ky0a, napamenenunena. (I3 Ne61) napaenenunena, kyo. Ceuenue Ky0a, mapaieienunesa.
Tema 10. 4 [Tupamusia, ee cocTaBIAIONINE,
[Tupamuna, ee anementsl. Ceuenue nupamubl. [IpaBunbHas
ceyenue. IIpasunbHas nupamuzaa. 103-104 2
nupamuia. YceueHHass mupaMua.
VYceduennas nupamuaa
Tema 10. 5 bokoBas u noyiHas MOBEPXHOCTh 105-106 [Tnomaab 6OKOBOM ¥ IMOTHOM MOBEPXHOCTH MPU3MBI U 2
npu3mbl, nupamusl (113 Ne62) MUPAMMIBI.
Tema 10. 6 Cummetpus B KyOe, 107-108 CumMeTpHsi OTHOCUTEIBHO TOUKH, TPSIMOM, MITIOCKOCTH. 2
napaieNenumnesie, npusMe, mupamuse CummMmetpus B KyOe, mapajuienenurese, npu3Me, MupaMuse.
IIpodeccnoHaNbHO OPHEHTUPOBAHHOE COACPKAHME:
Tema 10. 7 Pemienue npakTuko-
T — 3a11§q. (I3 Ne63) 109-110 | Ilpumepsl cuMMETpHiA B IpodhecCHOHATBLHOM cdepe.
Tema 10.8 IIpaBriibHBIE MHOTOTPAaHHUKH, UX 111-112 [ToHsTHE MpaBUILHOIO MHOTOrpaHHKKa. CBOCTBaA 5
CBOWCTBa MPABWJIBHBIX MHOTOTPAHHHUKOB.
Tema 10. 9 Llununap, €ro coCTaBIISIOINE. 113-114 [unuHap u ero 3IeMeHThl, ceueHue MnHapa. PazBepTka 2
Ceuenue mumunapa (I3 Ne64) HWIAHAPA.
Tema 10. 10 Konyc, ero coctaBisroniue. 115-116 Konyc u ero snementsl. Ceuenne KoHyca. Passeprka 9
Ceuenne konyca (I13 Ne65) KOHyca.
Tema 10. 11 Yceuennslii konyc. Ceuenue 117-118 VYceuennslit konyc. Ero oOpasyromiast u Beicota. CeueHne 2
YCEUEeHHOT0 KOHYyca YCEUEHHOT0 KOHYCa.
Tema 10. 12 Ilap u cepa, ux ceueHus. 119-120 Hlap u cepa. Bzaumuoe pacnonoxxeHue chepsl u 2
mwiockocTu. CedeHue mapa 1 chepsl.
Tema 10. 13 ITorstue 06 0ObeMe TeTA. 121-122 [Tonsitue 06bem Tena. O0beM KyOa U IPSAMOYTOIHHOTO 2

OtHomenne 00beMoB 110100HbIX Teu (113

napasienenunena. O6beM NpU3MbI U IUITUHIIPA.
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Ne66)

OTtHouleHre 00bEeMOB MONOOHBIX TEIL.

Tema 10. 14 OOBeMBI MHOTOTPAHHUKOB.

123-124 | O6vem nupamu oHnyca. O0bem mapa. 2
O6wemsl mumuHapa u Konyca (113 Ne67) PAMHJIBT H KOy beM Iap
Tema 10. 15 ITnomanu noBepxHoCcTEH
HUIMHIpPaA U KoHyca. O0beM mapa, momans | 125-126 | ITnomaau moBepXHOCTEH TeJ. 2
cepsl
Tema 10. 16 Pemenue 3agau.
MHuororpannuku u tena Bpamenus. (113 127-128 | Pemenue 3aga4. MHOrOrpaHHUKH U TeJla BPAILCHMUS. 2
Ne68)
IIpo¢eccHoHAIBLHO OPHEHTHPOBAHHOE COAEPKAHME:
Tema 10. 17 Pemenue npakTuko-
P 129-130 | Pacuer 00beMa BMECTUMOCTH BEILECTB. 2
opueHTHpOoBaHHBIX 3a7a4. (I13 Ne69)
Tema 10. 18 Pemenue nmpakTuko- KomOunanuu reomerpudeckux tein. Tena BpameHus,
opueHTupoBaHHbIX 3a1a4. (I13 Ne70) 131-132 | murommaab MOJHOM MOBEPXHOCTH, 00BEM TEJ BpaIICHUS B 2
npodeccHoHaIBFHOU cdepe.
HUTOTI'O 2 cemectp 87
KouncyabTanun 1-2 KoncyabTauus «3amura MHIAMBUAYAJIbHOT0 TPOEKTA) 2
3-4 KoncynbTanus nepea 3k3aMeHOM 2
5-6 KouncyabTauus nepea 3k3aMeHOM 2
IIpome:xxyTouHasi aTTecTANUS IK3aMeH 10
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3. YCJIIOBUS PEAJIM3AIIMU ITPOT'PAMMBI IUCIHUTITJINHBI

3.1. TpeGoBaHus K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecIiedeHuI0

Peanuzanus y4eOHON AUCIUIUIMHBI TpeOyeT HaNIWYHsS Y4eOHOTOo KaOWHETa TEOPETHYECKOTO
oOyueHus

O6opynoBanue yueOHOTo KaOMHeTa:
- [I0CAJI0YHbIE MeCcTa IO KOJIMYECTBY 00yUaroIuxcs;
- pabouee MeCTO IpenojaBarers;
- KOMIUIEKT Y4eOHO-HarIsIAHbIX TOCOOUH;
— KOMIUIEKT 3JI€KTPOHHBIX MaTE€PHAJIOB;
- JI0CKa MeJnoBast (MapKepHas).

TexHudeckue cpeacTBa O6y‘{CHI/IHZ
— KOMIIBIOTEP CTaH}lapTHOﬁ KOMIUICKTAllUHU C JIMLICH3NOHHBIM IPOTPpaMMHBIM 06€CHGT~I€HI/I€M;
— IIJIa3Ma UJIA IIPOCKTOP C SKPAaHOM.

3.2. UudopmannoHHOe odecniedeHne 00yueHust

1. BammakoB M.M. Maremartuka: yueOHoe uznanue / bammakoB M.U. - Mocksa : Akaaemus,
2025. - 288 c. (OO6meobpazoBarenpHas mnoarotobka B yupexaenusx CIIO). - URL:
https://academia-moscow.ru - Pexum npoctyma: DnekTpoHHas OubianoTeka «Academia-
moscow». - TEKCT : AJEKTPOHHBIN

2. bammakoB M.M. Maremaruka. 3agaunuk: yuyeOnoe minanue / bammakoB M.M. - Mocksa :
Axanemus, 2025. - 432 c. (O6mieo6pazoBarenpHas moaroroska B yupexaenusx CI10). - URL:
https://academia-moscow.ru - Pexum mgocryma: DiekTpoHHas OubiamoTeka «Academia-
moscow». - TeKCT : 3JIeKTPOHHBIN

3. Maremaruka: anrebpa U Hayala MaTeMaTHYECKOrO aHanmu3a, reoMeTpus. Aunrebpa W Hayana
anamm3a. 10-11 xmaccer : y4e6. ns o0meoOpa3oBaT. opraHu3anuii : 0a30BbI U yTiTyOITIo
ypoBuu / [LIILA. AnumoB u ap.]. — 9-e uzn. - M., : Ilpocsemenne, 2021. — 463 c.: un. — ISBN
978-5-09-077925-8

4. Maremaruka: anrebpa ¥ Hadaja MaTeMaTHYeCKOro aHaim3a, reomerpus. [eomerpus. 10-11
KJacchl : yue0. mms oOmieoOpazoBar. opraHu3anuii : 0a30Bblii u yriayomo yposuu / [JI.C.
Atanacsia u ap.]. — 9-e w3a. - M., : Tlpoceemenne, 2021. — 287 c.: wn. — (MI'Y — mikosne).-
ISBN 978-5-09-078569-3

Humepnem-pecypcer.
1. http://school-collection.edu.ru — DnexTponHbIil yueOHuK «Maremaruka B mkose, XXI Bex».

2. http://fcior.edu.ru - uHpOpMaLMOHHBIE, TPEHUPOBOYHBIC M KOHTPOJILHBIE MAaTCPHAJIbI.
3. www.school-collection.edu.ru — Exunas xomtekuun L{ndpoBeix 00pa3oBaTeIbHbIX peCypcoOB
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JTUCIIUITJIMHBI

KOHTpOJ’lI) H OHECHKA pPE3YJIbTATOB OCBOCHUA AUCHUINIMHBI OCYIICCTBIIACTCA MPEIIOAABATCIIEM B
mnmponecce MpoOBCACHUS HNPAKTHYCCKUX 3aHATUM U CaMOCTOSITEIIHLHBIX pa60T, a TAaKKC BBIIIOJIHCHUA

CTYACHTAMU MHAWBUAYAJIBbHBIX 3aI[aHI/II7L

Pe3yabTaThl 00y4eHus
(ocBOCHHBIC YMEHHSs1, YCBOCHHbIC 3HAHUSA)

(I)Oprl U METOAbI KOHTPOJIsA
U OLIEHKH Pe3yJibTATOB
00y4eHust

YMmenus:

BBITIOJIHATH apI/ICI)MCTI/I‘ICCKI/Ie JEUCTBUS HaJ qyucjiaMu, codcTasd

YCTHBIC W NHUCBMCHHBIC IIPHUEMLBI; CpaBHUBATHL YHCJIIOBLIC
BbIPAXKCHHA,
HaxXoaAUuThb 3Ha4YCHUA KOpHH, CTCIICHU, JIOl"apI/I(I)Ma,

TPUTOHOMETPUYECKUX BBIPAKEHUHA HA OCHOBE ONpPEIECICHUS,
UCTIONB3YSl MPU HEOOXOJUMOCTH WHCTPYMEHTAIIBHBIE CPEICTBA;
BBITIOJIHATHh MPE0Opa3oBaHUsl BBIPAKEHUN, TMPUMEHSs (HOPMYJIBI,
CBsI3aHHBIE co CBOWMCTBaMH CTEIICHEH, norapudmoB,
TPUTOHOMETPHUECKUX (YHKIIHI;

BBIYHMCIIATh 3HAa4YeHHWEe (yHKOMU 110
apryMeHTa TMpHU pPa3IMYHbIX cHoco0ax 3afaHus (YHKIWU;
ONpENeNsTh  OCHOBHBIE  CBOMCTBAa  YHCIIOBBIX  (DYHKIIHUH,
WITIOCTPUPOBATh UX Ha rpaduKax; CTPOUTH rpa(UKu U3yUeHHBIX
(bYHKIMIHA, HIUTIOCTPUPOBATH 1O TPpaUKy CBOHCTBA HIIEMEHTapHBIX
(GYHKUMH; UCMONB30BaTh MOHATHE (YHKIMU Ui ONMHUCAHUS H
aHaJIM3a 3aBUCHMOCTEH BEJINYNH;

3aJaHHOMY 3HA4YCHHUIO

HaXOJIUTh TPOU3BOJIHBIC 3JEMEHTapHbIX (YHKUMH; pelarthb
3a71a4y IPUKIATHOTO XapaKTepa Ha HAXOXKAEHHE HauOOIbIIEro U
HAaUMEHBIIIETO  3HAYEHU, Ha  BBIYMCIEHUE  YIJIOBOIO
Koo dunreHTa, KacaTenbHOH ¥ CKOPOCTH TMPSMOJIUHEHHOTO
JIBHKCHMUSL.

HaXOJUTh MEpPBOOOpa3HbIE AIEMEHTAPHBIX (YHKIMH, BBIYUCIATH
MHTETPaJIbl, HAXOIUTh TUIOMIAAN (GHUTYp, OTPAHUYCHHBIX JIMHUSIMH,
pelaTh 3aa4y NPUKIAJHOTO XapaKTepa;

pfiatb palHuOHAJIBHBIC, I10KAa3aTCJIbHBIC, JIOFapI/I(bMI/I‘-ICCKI/IG,
TPUTOHOMETPHUECKHUE YPaBHEHHUS, CBOJSIINECS K JIMHEHHBIM WU
KBaJIpaTHBbIM, a TaK)KE aHaJOTHYHbIE HEPABEHCTBA U CHCTEMBI
YpaBHEHUW; HWCMOJIB30BaTh TpadUUECKHid METOJ  PEIICHUS
YpaBHEHMI ¥ HEpPaBEHCTB; H300pakaTb Ha KOOPIAWHATHOU
TUIOCKOCTH PEIIEHUs] YPaBHEHUI, HEPABEHCTB U CHUCTEM C JBYMs
HEU3BECTHBIMU;

COCTaBIIATh U pellaTh YpaBHEHHUS W HEPaBEHCTBA, CBS3BIBAIOIIUE
HEU3BECTHLIC BCIIMYMUHBI B TCKCTOBBIX (B TOM YHUCJIC HpI/IKJIa,[[HBIX)
3aj1ayax.

pemwlatb ~ OpocTednMe KOMOMHATOpHBIE  3aJadd  METOAOM
nepebopa, a TaKkXkKe C HUCIIOJIB30BAHUEM H3BECTHBIX (HOPMYII;
TpeyrosnbHuka Ilackans; BbMUCHATE KO3((UIMEHTH OMHOMA
HreloToHA; BBIYUCIIATH BEPOSITHOCTH COOBITUI HA OCHOBE IO/ICUETA
41CJIa UCXOO0B;

pacno3HaBaThb Ha 4YepTeXxax M MOJEISIX NPOCTPAHCTBEHHBIE
(GOpMBI; COOTHOCUTH TpPEXMEpHbIE OOBEKTHl C UX ONUCAHUSIMHU,
n300pakeHUSIMH; ONIMCHIBATh B3aMMHOE PACIOIOKEHUE MPSMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE; AHAIU3MPOBATh B MPOCTEHUIINX
Cllydasix B3aUMHOE PacloyiokeHHe 0OBEKTOB B IPOCTPAHCTRBE;

Tekymuii KOHTpOIb B BHUJE:
MIPAKTUYECKUX pabor,
CaMOCTOSATEIIFHBIX paoor,
MPOBEPOYHBIX PpabOT, TECTOB,
(pOHTAIBHOTO ONPOCa, YCTHOTO
orpoca, HanucaHusi pedeparos,

JIOKJIaJIOB, COCTAaBJIEHUS
MpE3EHTALNH, HU3TOTOBJICHIE
MOJICIICH.

TeMaTH4eCKUl  KOHTpPOJIb B

BU/JIE KOHTPOJIbHOU PabOTHI.

Hroroserit KOHTPOJIb o
MPEIMETY B BUJE INMHUCBMEHHOI'O
9K3aMEHA.
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MPUMEHATh KOOPAMHATHO-BEKTOPHBIM METOJl JJI BBIYHCIICHHS
OTHONICHUM, PACCTOSHUHN U YTJIOB

n300pakaTh OCHOBHBIE MHOTOTPAaHHUKA W KpYyTJble Tena;
BBITIOJIHATh ~ YEPTEXKH MO  YCJIOBHSM  3a/ad;  peliarth
IJIAHUMETPUYECKHUE W TPOCTEUIINE CTEPEOMETPUUYECKHE 3adaud
Ha HAaXO0XKJCHHE TEOMETPUUYECKUX BEJIMYMH (IJIMH, YTJIOB,
IUIOIIACH, 00BEMOB); HCIO0JIb30BaTh npu pereHun
CTEPEOMETPUUECKHX 33]a4 IUTAaHUMETpUYecKue (HakThl U METO/IbI,
MIPOBOJIUTH J1I0KAa3aTeJIbHbIE PACCYK/ICHUS B XOJ€ PEIICHUS 3a/ady;
HaXOJUTh 00BEMBI TEII;
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S. HEPEYEHb TEM UCCIJIEAOBATEJIbBCKHUX ITPOEKTOB

HenpepsiBHbIE 1pobH

[IprMeHeHne CI0XKHBIX MPOLIEHTOB B 3KOHOMUYECKHUX pacueTax
[TapannenbHOE IPOEKTUPOBAHUE

Cpennue 3Ha4eHUS U UX IIPUMEHEHUE B CTATUCTUKE
BekropHoe 3aaHue NpsMBIX U INIOCKOCTEN B IPOCTPAHCTBE
CrnoxeHne rapMOHHYECKUX KoeOaHun

I'paduueckoe penieHre ypaBHEHU 1 HEPABEHCTB
IIpaBriibHBIE U MTOJTyIPAaBUIbHBIE MHOTOIPAHHUKNU
Konnueckue ceueHus 1 UX NPUMEHEHUE B TEXHUKE

[TonsTne muddepenmana u ero NPUIoKEHUI

Cxembl bepHyJuIM MOBTOPHBIX UCTIBITAHUN

HccnenoBanue ypaBHEHUM U HEPABEHCTB C MapaMeTPOM
3aMeuaresbHbIE HEPABEHCTBA, UX 000OCHOBaHME U IPUMEHEHHUE.

Benukue MmaTeMaTUKU U UX BEJTUKHE TEOPEMBI.

Metoa MaTeMaTUYECKON MHIYKIIMU U €r0 IPUMEHEHHE.

®opmyra s HAXOXKAESHUS] KOPHEH KyOU4eCcKOro ypaBHEHHUSI.

VYpaBHEHHUsI UETBEPTOM CTENEHU U METOJIbI UX PEILICHHUS.

Benukoe nckycctBo u xu3nb [Jxxeponamo Kapnano.

Hayxka o pemiennn ypaBHeHuUN.

Teopema Buera nu xomOuHaTopuka.

JnohaHTOBBI ypaBHEHUSI.

[IpeapicTOoprss MaTEMaTUYECKOTO aHAIN3A.

3HaueHue NPOU3BOAHOMN B Pa3INYHBIX 00JIACTAX HAYKU.

MaremMartuka B apXUTEKType.

[InaToHOBBHI TENA.

CuMMeTpHs U TapMOHUS OKPYKAIOIIEr0 MUPA.

ParronanbHble anreOpanyeckie CUCTEMBI C HECKOIBKMMU TIEPEMEHHBIMH.
WppatnmonansHeie anredpanyeckue 3a1auu.

[TocTpoeHne YUCIIOBBIX CUCTEM.

I'eomeTpusa EBknnna kak reppas Hay4qHasi CUCTEMA.

I'eomerpust JlIobaueBCKOro kak npuMep aKCHOMAaTUYECKON TEOpUH.
['eomeTprueckre MOAEIN B €ECTECTBO3HAHUU.

«Ywucna He ynpasisitoT MUPOM, HO TTOKa3bIBAaIOT, Kak ynpasisercs mupy» (M.B. I'ere)
Hucno «e» u ero TanHsbl.

[Tpon3BoiHas B 9KOHOMUKE M OHMOJIOTHH.

[IpumeneHnue nokazaTeabHON U JorapudMUIecKor QYHKIMI B IKOHOMHUKE.
Crny4daifHple COOBITHS U UX MATEMATUYECKOE OTHCAHUE.

MareMaTtuueckue paccy AeHUs U 10Ka3aTeIbCTBA B MATEMATHKE.
Marematuueckas JJIOrMKa U €€ JOCTUKEHUS.

MateMaTHka Ha IITaXMaTHOU JOCKE.

MeTtoabl  pemieHusi TOKa3aTeNbHBIX ypaBHEHHWH W HEPAaBEHCTB. (JIOrapupMHUECKUX,
UppalMOHATILHBIX, TPUTOHOMETPUYECKHUX )
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Merto/ibl pelieHus ypaBHEHUN U HEPABEHCTB C MapaMeTpPOM.
[TpuMeHeHHEe TPUTOHOMETPUH B (pH3HKeE.
Obnactu npuMEHEHUs] TPUTOHOMETPUH.

[TpuknagHOE 3HAYCHHE TEOPUU TPadoB.

Hcnons3oBaHne MAaTpUIl IPU PEIIEHUN YKOHOMUYECKHX 3a]1a4.

Pa3paboTka JOrMyecKux urp.
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