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PaCCMOTpeHO U COTJIACOBAHO METOAMYECKOM KOMHCCHEN
€CTCCTBEHHO-MAaTEeMAaTHYECKUX TUCLUIIIINH

IIporoxom Ne 1 ot «29» aBrycra 2024 r.

Pazpaborana Ha OCHOBE denepaapHOro rOCyJapCTBEHHOTO
00pa30BaTeNHFHOIO CTaHIAPTa CPEIHEro ofIero oO0pasoBaHUs, YTBEPKIEHHOTO
npukazoM MunobOpHayku Poccum ot 17.05.2012 Ne 413 (3apeructpupoBad B
Mumnrocte Poccuu 07.06.2012 Ne 24480) (manee — ®I'OC COO), mpumepHOi
paboueil mporpaMMsl 00IIe00pa3OBaTENBHON MUCUMIUIAHEL «MaTeMaTuka» mjs
npoecCHOHANBHEIX ~ 00pa3oBaTeNbHBIX  opraHu3anuii  (6a3oBBI  ypOBEHS,
BapHaHT 2).

IIpencenarens METONUYECKONH KOMUCCUH
| // Oaf ~ Ilonepuyyx Csetnana BacuireBHa

{

3aMecTUTeNb AUPEeKTOpa Q;
‘ 3axapoB Brnagumup BukropoBuy

P

CocraButens(u): @epanontosa Enena EprennesHa,

Ilonepuyx Csetnana BacwmibeBHa - npenomasatenu Komnemka
OI'BOY BO «JII'Y uMm. B. Hansa»

Paboyas nporpamma paccMoTpeHa U cornacoBana #Ha 20 /20 y4eGHBIH rof
IIporoxon Ne 3acemanusa MK ot «_ » 20 I.
Ilpencenarens MK

Paboyas nporpamma paccMoTpeHa u cornacoBada Ha 20 /20 y4ueGHBIHA Tox
ITpoToxon Ne 3acenanust MK ot « _ » 20 r.
ITpencenarens MK

Pa6ovas nmporpamma paccMoTpeHa U coritacoBana Ha 20 /20 y4eGHBIH rof
IIpoToxon Ne 3acenanust MK ot «_ » 20 1.
IIpencenarens MK

Pa6o4as nporpamma paccMoTpeHa 1 coriiacoBana Ha 20 /20 yueGHBIH rog
ITporokon Ne 3aceganusd MK ot «  » 20 T.
IIpencenarens MK
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1. Oo6mas XapaKTePUCTUKA pabouei NMPOrpamMmmabl
0011e00pa3oBaTeJIbHOM TUCHHUILIMHBI

1.1. Obmeo6pazoBarensHas nuciurmuinaa OY /(.07 «Matematuka» siBisieTcs
00si3aTeIbHONM  4YacThi0  0OIIe00pa30BaTeNbHOTO  IUKJIAa  00pa3oBaTENbHOMN
nporpammbel B cootBercTBUM ¢ PI'OC CIIO no cnemmansnoctu 23.02.07
Texnnueckoe 00c/oy:;KMBaHHEe W PEMOHT JBHUraTeseidl, CHCTEM H arperatos
aBTOMOOMJIeH, peann3yeMoil Ha 6a3e OCHOBHOTO OOIIETr0 0Opa30BaHusl.

[Iporpamma pa3paboraHa Ha ocHoBaHuM TpeOoBanui PI'OC cpeanero
o011ero oOpa3oBaHusl C YYETOM NMPOPECCUOHATBHON HAIIPABJIEHHOCTHU MOJIy4aeMOM
CHELIMAIBHOCTH.

1.2. Ileau u IJIaHUPYyeMble Pe3yJbTAaThl OCBOCHHS U CHUTLIHHbBI:
1.2.1. llean u 3agaun TUCUUILJINHBI:

Conepxanue IporpaMmbl obOImeoOpazoBaTenbHON auctuiuimael OV J1.07
«MaremaTrka» HalpaBlI€HO Ha JIOCTHKEHUE pe3yJIbTaTOB €€ M3Y4YCHHUS B
cootBercTBUM € TpeboBanusiMu DPI'OC COO c yuyerom mnpodeccruoHaIbHOM
HamnpasiieHHoctr OI'OC CI1O

1.2.2. Ilnanupyemble pe3yJbTaThl OCBOEHHUsI 001e00pa3oBaTeJIbLHOI
aucuIIMHBI B c00TBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

Oco0oe 3HayeHue OUCUUIIMHA MMEET NpU (POPMUPOBAHUM U PA3BUTUHU
oOuux kommereHuui (nanee — OK) u npodeccuoHanbHbIX KOMIETEHIMH (anee —
[1K).
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Oo0mue IlnannpyemMble pe3ybTaTbl 00y4eHUs
KOMIIeTeHIIUH Oomue JAucunmiimHapHbie

OK 01 BsiOupars| - TOTOBHOCTh K TpPyAY, OCO3HAHME IIEHHOCTH | -  BIAJEThb METOJAaMH JO0Ka3aTelbCTB, AJITOPUTMAMH pEIICHUs
CIOCOOBI  PELICHHs | MAacTepPCTBa, TPYAOIIO0HE; 3aga4; yMeHue (opMynupoBaTH OIpPENENIEHUs, AaKCHOMBI H
3a1a4 - TOTOBHOCTh K AKTUBHOU JIEATEIBbHOCTH | TEOPEMBI, IPUMEHSATh UX, IPOBOAMTH JOKA3aTEIbHbIE PACCYKICHUS
npo(eCCUOHATLHON | TEXHOJIOTWYECKOH W COLMAIbHON HANpaBIEHHOCTH, | B XOJ€ PELICHHS 3a1a4;
NEeSATEIbHOCTH CIOCOOHOCTh MHULNPOBATh, IUIAHUPOBATh ~ U | -  YMETh OINEPUPOBATH MOHATHSAMH: CTENEHb YHWCIa, Jorapudm
IIPUMEHUTEIBHO K| CaMOCTOSITEIbHO BBINOIHATH TAKYIO JESTEIbHOCTD; YuCjia;  YMEHHME  BBINOJHATH  BBIYMCIICHHE  3HAYCHUH U
pa3InYHbIM - HMHTEpecC K pa3iuyHbIM cdepaM npodheCcCHOHATBHOM | peoOpa3oBaHusl BBIpAXEHUI CO CTENEeHAMH U Jorapudmamu,
KOHTEKCTaM NEeATEIIbHOCTH, npeoOpa3oBaHus APOOHO-PATMOHANBHBIX BBIPAKEHHIA;

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMU y‘Ie6HBIMI/I
IMO03HABATCIILHBIMHU JICHCTBUSIMU:
a) 0a30BbI€ JIOTHUECKHUE JEUCTBUS:

- CaMOCTOSATEIbHO (bopmynHpoBaTh u
aKTyaJM3UpOBaTh  NpoOJIeMy, paccMaTpuBaTh  €¢
BCECTOPOHHE;

- YCTaHABIMBATh CYHNICCTBEHHBIH NpPU3HAK WM
OCHOBAaHWS Ui  CpaBHEHUS, KIAaCCHPHUKAIUU U
0000I1IEHHS;

- OompeneNsATh  LEeNH  JICATENBHOCTH,  3a/1aBaTh

napaMeTpsl U KPUTEPUHU UX JOCTUKCHHUS,
- BBIABIIATH 3aKOHOMEPHOCTH W TPOTHBOPEUUS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCHUTH KOPPEKTHBBI B JIEATEIHHOCTH, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB IEJNsIM, OILEHUBATH PUCKH
MOCJIEICTBUU NCATCIBHOCTH;

- - pa3BHUBaTh KPEaTUBHOE MBIIUICHUE MIPH PEIICHUH
KU3HEHHBIX TIPOOIIEM

0) 6a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

- BIAJCTh HaBbIKAMU YYE€OHO-HCCIIEIOBATEIHCKOU U
MPOEKTHON JeATENbHOCTH, HAaBBIKAMU pa3peIICHUS
npo0em;

- BBIABIATH
aKTyaJIM3UpPOBATh 3aJ1ady,

MMPUIUHHO-CIICACTBCHHBIC CBA3U n
BBIJIBUT'aTb THUIIOTE3Y €€

- yMeThb OIIepUPOBATh HOHSATHAMM: panroHabHbIE,
UppanroHaJIbHbIE, TIOKAa3aTeNIbHBIC, CTETIEHHBIE, JIOTapu(pMUYECKHE,
TPUTOHOMETPUYECKHE YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- yMeThb ONEpHpPOBATh MOHATHAMHU: (DYHKIHS, HENpepbIBHAS
(GyHKLMA, TPOU3BOIHAS, IEPBOOOpPA3Hasi, ONIPEe/ICHHbIN HHTErpall;
YMETh  HaxXxOAWTh IPOW3BOAHBIC DIEMEHTApHBIX  (DYHKIIHIA,
UCIIONB3YSl CIPAaBOYHBIE MaTepHajbl; UCCIEN0BaTh B MPOCTEHIIMX
ciydasix (pyHKIMM Ha MOHOTOHHOCTb, HAXOJUTh HAauWOONbIINE WU
HaMMEHbIINE 3HaUYeHUs (PYHKIUH; CTPOUTh IrpadMKu MHOTOYJICHOB
C UCTIOJIb30BaHNEM alllapaTa MaTeMaTHYECKOTO aHaJIH3a;

- NPHUMEHATh NPOU3BOJHYIO NPH PEIIEHUM 33a/1a4 Ha JIBUKEHUE;
pemaTh NpPaKTUKO-OPUEHTHPOBAHHBIC 3a/la4d Ha HaWOOJBIINE H
HaVMEHbIIME 3HAYCHMs, Ha HaxXOXJIEHHE IyTH, CKOPOCTH U
YCKOPEHUS;

- yMeThb ONEpUpOBaTh MOHATHSIMU: palloOHaTbHas (QYHKLUA,
roKasareiabHas (pyHKUHUsS, cTeneHHas (QyHKIH, JiorapupmMudeckas
(GyHKIMSA, TPUTOHOMETpUUYECKHe (DyHKIUH, oOpaTHble (QYHKLUY;
YMEHHUE CTPOUTHh TIpaduKyd HM3YyYCHHBIX (YHKIWH, HCIOIB30BATh
rpaduKy Ipy U3Y4EHHH MPOLIECCOB U 3aBUCUMOCTEH, IPU PELICHUN
3a7a49 U3 APYruxX y4eOHBIX MPEIMETOB | 3a/1a4 U3 PeaibHON )KU3HM;
BBIpaXaTh (OPMYJIaMHU 3aBUCIMOCTH MEX]ly BETMUUHAMU;

- yYMeTh peliaTh TEKCTOBHIE 3aJ]aul Pa3HBIX THIIOB (B TOM YHCIIE
Ha TPOLEHTHI, JTOJM U YacTH, HA JIBUXKEHHE, paboTy, CTOMMOCTh
TOBApOB M YCJIYT, HAJOTH, 3aa4d W3 O00JacTH yIpaBlICHHS
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peuieHusi, HaXOAUThb apryMEHThl I JO0Ka3aTelbCTBa
CBOMX YTBEpXKJEHUH, 3a7aBaTh 1apaMeTPbl U KPUTEPUU
peuieHus;

- aHANU3MUpOBaTh IIOJIYyYUEHHBIE B XOJ€ pEIICHUS
3aJa4yd  pe3ysbTaTbl, KPUTUYECKH OLEHUBAThb MX
JIOCTOBEPHOCTb, IIPOrHO3UPOBATh M3MEHEHUE B HOBBIX
YCIIOBUSIX;

- - YMETb IEPEHOCHUTH 3HAHHS B IIO3HABATEJILHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEACATEIIbHOCTH;

- yMEThb HWHTCTPUPOBATH 3HAHWUS W3  Pa3HBIX
MPEAMETHBIX 00JIaCTeH;
- BBIIBHUIaTh HOBBIE HJIEH, npejiaraTh

OPHUI'MHAJIBHBIC MMOAXOJAblI U PCUHICHU A,
U CIIOCOOHOCTb MX MCIIOJIb30BaHMsI B I103HABATEIbHON U
COLIMAJIBHON ITPAKTHUKE

JUYHBIMA M CEMEHHBIMH (PHHAHCAMM); COCTAaBIISATH BBIPAKCHUS,
yYpaBHEHHS, HEPAaBEHCTBA M HX CHCTEMBI IO YCIOBHIO 3a/1auH,
MICCIIEZIOBATh HOJTy4eHHOE peuieHue " OLICHUBATh
MPaBIONOI00HOCTh PE3YJIbTATOB;

- YMEThb ONEpPHpOBaTh MOHITUSMH: CpeJHee apu(pMEeTHYECKOe,
MenuaHa, HauOosbllee ¥ HAaUMEHbIIEe 3HA4YCHHUs, pas3Mmax,
JMCIepCHs, CTAaHJApTHOE OTKJIOHEHHE YMCIOBOTO HAOOpa; yMETh
U3BIIEKaTh, UHTEPIPETUPOBATh MH(OPMAIHIO, MPEICTABICHHYIO B
TabnuIax, Ha Auarpammax, rpadukax, OTpa)kaloIlyl0 CBOICTBa
peaNbHBIX MPOLIECCOB M SIBJICHUI; NMPEICTABIATh WHPOPMAIHIO C
IIOMOIIBIO Ta6J'II/III U guarpamm; HUCCICAO0BATb CTATHUCTUYCCKUC
JaHHBIE, B TOM 4YHCJE C NMPUMEHEHHUEM IpaUuecKHX METOJ0B U
AJIEKTPOHHBIX CPEJICTB;

- yMeThb OIEpUpOBaTh NOHATHUAMH: CIYYaiHBIH ONBIT |
cilydaifHoe cOOBITHE, BEPOSITHOCTD CIIyYailHOrO COOBITHSI, YMEHUE
BBIYHCIIATh  BEPOATHOCTh C  HUCIIOJIB30BAHUEM  TpapUueCcKUX
METO/IOB; MPHUMEHATh (OPMYJIBI CIOXKEHUS W YMHOXKEHUS
BEPOATHOCTEH, KOMOMHATOPHBIE (PAKTHI U POPMYJIBI IIPH PEIICHUU
3aa4; OLUCHUBATH BCPOATHOCTH PCAJIBbHBIX CO6BITHﬁ; 3HAaKOMCTBO
CO CIy4YalHbIMM BEJIMYMHAMH; YMEHHE HPUBOAUTH MPHUMEPHI
IIPOABJICHUSA 3aKOHa 0O0JIBIINX YHUCEII B MMPpHUPOAHBIX u
OO0IIECTBEHHBIX SBJICHUSX;

- YMCTb OIICPUPOBATH IMOHATUAMMH: TOYKA, MpsAMas, IJIOCKOCTD,
IPOCTPAHCTBO, JBYTPAHHBIM Yroi, CKpEHIMBAIOIIUECS MpsSMBbIe,
MapalyiICJIbHOCTE U NECPICHAUKYIAPHOCTL IMPAMBIX U HJ'IOCKOCTCﬁ,
yroJl MeXAY HPSAMBIMHU, YTOJI MEXIY NPSMON U IIOCKOCTBIO, YToJl
MCXKAY IIIIOCKOCTAMH, PACCTOSAHHUEC OT TOYKKM OO0 IINIOCKOCTH,
paccTosiHuE MEXIY MPSIMBIMH, PAacCTOSHHUE MEX]Y IMIOCKOCTIMU;
YMEHHE HCIIOJIb30BaTh MPU PELIEHUHU 3aJad U3ydeHHbIe (DaKThl U
TEOpEeMbl IUIAHUMETPHH;, YMEHHE OLIEHUBAaTh pa3Mepbl O00OBEKTOB
OKpY’KaloMIero MHUpa;

- yMeThb OIEpPUPOBATh TMOHATHSAMHM: MHOTOTPAaHHHK, CEUYECHUE
MHOTOTpaHHUKa, Ky0, Tapaienenunesn, TMpuU3Ma, TUpamMuia,
¢urypa u moBepxHOCTb BpaIlleHUs, IIMIMHAP, KOHYC, mmap, chepa,
ceueHHst (QUTYpHl BpamleHHs], IIOCKOCTh, Kacaromascsi CQepsl,
UWINHAPA, KOHYCa, IUIOIIAJb MOBEPXHOCTH MHPAMMJIbI, MPU3MBI,
KOHYCa, UATUHPA, IUIOIIAab chepsl, obbemM  KyOa,




IPSMOYTOJIBHOTO  MapaJUIeJICNuIea,  HOUPaMUIbl,  IPU3MBI,
UWIMHApA, KOHYCa, [Iapa; YMEHHUE W300pakaTh MHOTOTPAaHHHUKH H
IIOBEPXHOCTH BpALICHMs, UX CEUYEHUSA OT pPYyKH, C IOMOILUBIO
YEPTEKHBIX MHCTPYMEHTOB U JJICKTPOHHBIX CPEICTB; YMEHHE
pacrno3HaBaTb CHMMETPHIO B IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATh
IIpaBUJIbHbIE MHOI'OTPAHHUKY;

- YMETb ONEpUPOBATh NMOHATHAMH: ABM)KCHUE B IPOCTPAHCTBE,
no00HbIe (UTYpHl B TPOCTPAHCTBE; HCIIOIB30BaTh OTHOILICHHUE
IUIOIIAZie TMOBEpXHOCTEH M 00BEMOB MOAOOHBIX (uryp mpu
pEIICHNH 33124,

- YMeTb BBIYMCIATH F€OMETPUYECKHE BEJIUYUHBI (JUIMHA, YIoJ,
IUI0ILAAb, 00BEM, IUIONIA/lb TOBEPXHOCTH), UCIONb3Ysl U3Y4YEHHBIE
(hOpMYyIIBI B METOIBI;

- YMETb OIEpHUpOBAaTh IOHATHAMH: MPSAMOYIOJIbHAsI CUCTEMA
KOOPJIMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPJAMHATHI BEKTODA,
CKaJsIpHOE TIPOM3BEIEHHUE, YIrOJ MEXAY BEKTOpaMH, CymMma
BEKTOPOB, IIPOU3BEJICHNE BEKTOPA HA YNCJI0; HAXOJUTh C IIOMOIIBIO
U3y4EHHBIX (OPMYNI KOOPJIMHATBI CEPEIUHBI OTPE3Ka, PacCTOSIHUE
MEX]y IBYMSI TOUKaMU;

- yMeTb BbIOMpaTh MOAXOMSIIMN M3YYEHHBIH MeTOJ  JJIs
pelieHrs 3ajadyd, pacro3HaBaTb MaTeMaTH4eckue (axkTel U
MaTeMaTHYeCKUe MOJEIM B TPUPOAHBIX U  OOIECTBEHHBIX
SIBIIGHUSAX, B  HCKYCCTBE; YMEHHME MPUBOAUTH  MPUMEpPHI
MaTeMaTUYECKUX OTKPBITUH POCCHUICKOI u MUPOBOU
MaTeMaTUYECKON HAYKH.

- YMETb OIIEpUpOBaTh IOHATUSMU: OIPEAEICHUE, aKCUoMa,
TEOpeMa, CIEICTBHE, CBOMCTBO, IIPU3HAK, JI0KA3aTEIbCTBO,
paBHOCHJIbHBIE (POPMYIHPOBKHU; YMEHUE (GOPMYIHPOBATH 00OpaTHOE
U TPOTUBOIOJOXKHOE YTBEP)KIEHHE, TPUBOAUTH IMPUMEPHI U
KOHTPIIPUMEDPBI, NCIOJIb30BaTh METO] MAaTEMaTHUECKON MHIYKIIUH;
MIPOBOJIUTH JOKA3aTEIbHbIE PACCYKIEHUS IPH PEIICHWH 3aj]ad,
OLICHUBATh JIOTHYECKYIO ITPaBUIIBHOCTh PACCyKICHMUI;

- YMETh ONEPHUPOBATH MOHIATHSAMHU: MHOKECTBO, IIOAMHOKECTBO,
olepanyy HajJ MHOYKECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETUKO-
MHOXECTBEHHBIN aIapaT sl ONHMCAHUS PEAIbHBIX IPOLIECCOB H
SABJICHUM MpPU PELIeHUM 3ajad, B TOM YHCIE U3 JIPYTHX Y4eOHBIX
MIPEMETOB,;




- yMETb ONEepUpPOBATh MOHATUAMU: rpad, CBA3HBIN rpad, AepeBo,
LUK, rpad HA TUIOCKOCTH; YMEHHE 33/1aBaTh U OMMCHIBATH Ipadbl
pa3UYHBIMU CIIOCOOAMH; HCHOJIB30BaTh TIpadbl MpU peIICHUU
3ajad;

- yMeTb CBOOOJHO ONEpUpPOBAaTh IOHATUSAMHU: COYETaHMUE,
MEepeCTaHOBKA, YHUCJIO COYETaHUM, YHUCIO MEPECTAaHOBOK; OMHOM
HeloTOHa; ymMeHHME TNpPUMEHATh KOMOMHATOpHblE (akThl U
paccyXaeHUsl JUlsl pelIeHns 3a/1ay;

- YMeTb ONEpUPOBATh MOHATHUSIMM: HATYPAJIBbHOE YMCIIO, LIEJIOE
YHMCIO,  OCTaTOK [0  MOJIYJI0,  pallMOHAJIbHOE  YHUCIIO,
UPpPALMOHAJIbHOE YHUCJIO, MHOXKECTBAa HATYpPaJIbHbBIX, LEJbIX,
pPaLMOHATIBHBIX, ACUCTBUTEIbHBIX YHCEI; YMEHHE HCIOJIb30BaTh
OpU3HAKW  JEIMMOCTH, HAUMEHbIIUMN OOLIMI  JAenuTenb U
HavMeHbllIee oblee KpaTHoe, anroput™M EBkimuza mpu peuieHun
3a/la4; 3HAKOMCTBO C PAa3JIMYHBIMU IO3ULHMOHHBIMU CHCTEMaMU
CUUCIICHUS;

- yMeTb CBOOOJHO ONEpPUPOBATH MOHATUSMU: CTEHEHb C LIEJIBIM
IoKa3aTejaeM, KOpPEHb HATypaJlbHOW CTENEeHH, CTEHNeHb C
palMoOHaJIbHBIM  IIOKa3aTeleM, CTEeNeHb C JACUCTBUTEIbHBIM
(BelleCTBEHHBIM) TIOKa3aTesIeM, Jorapu(mM 4Yuciia, CHHYC, KOCUHYC
Y TAaHT€HC TPOU3BOJIBHOIO YHCIIA;

- YMETb OIIEpUpPOBATh MOHATHSIMM: TOXKIECTBO, TOXKIECTBEHHOE
peoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMAa ypaBHEHUN U
HEPAaBEHCTB, PAaBHOCWJIBHOCTb YPAaBHEHUM, HEPABEHCTB M CHUCTEM,
palnyoHaIbHble, HppalMOHANbHbIE, I10Ka3aTeJIbHbIE, CTENEHHBIE,
JorapupmMuIecKue, TPUrOHOMETPHUUECKUE YPaBHEHNUs, HEpAaBEHCTBA
U CHCTEMBI; YMEHUE peIllaTh YPaBHEHMsI, HEPABEHCTBA U CUCTEMBI C
IIOMOLIBIO PA3JIMYHBIX NIPUEMOB; PEIIATh YPABHEHHUs, HEPABEHCTBA
U CHUCTEMBI C MapaMeTpoM; NPHUMEHSATh YpaBHEHMs, HEPABEHCTBA,
X CUCTEMBI JUISl PEIIEHUS MaTeMaTHYEeCKMX 3aJad W 3a4ad U3
pa3nMYHbIX 00JacTel HayKH U peasibHOM JKU3HH;

- yMeTh cBOOOJIHO ONEepupoBaTh MOHATHAMU: IrpaduK QyHKIHH,
oOpatHass (yHKIUS, KOMIIO3ULUS (YHKIHM, JNUHEWHas (yHKIuS,
KBaJgpaTu4Has (QYHKIMSA, CTeleHHas (YHKUUS C  IeJbIM
MoKaszarejaeM,  TpPUTOHOMETpuueckrue  (GyHKIUH,  oOpaTHbIE
TPUTOHOMETPUUECKUE byHK1HY, noKa3aresibHas u
norapudmuueckas QyHKINH; YMEHHE CTPOUTH rpa@uku QyHKIUH,




BBITIOJTHSTH MPe0Opa3oBaHus rpa@uKoB GyHKIHI;

YMEHUE HCIONB30BaTh rpadukd GYHKIMHA A7 HU3Y4YCHHUs
IPOLIECCOB M 3aBUCUMOCTEH MpU PpEUIeHWH 3a4ad M3 JAPYrux
y4eOHBIX IPEMETOB U U3 PeabHON KU3HU; BBIpAXKaTh (GOopMyIaMu
3aBUCUMOCTH MEX/ly BEJIMUYNHAMU;

yYMEHHUE CBOOOIHO OINEPHPOBATH MOHATHSAMH: YETHOCTH (DYHKIIHH,
HEPUOIUYHOCTh GyHKLHY, OrPaHUYEHHOCTh byHKLHY,
MOHOTOHHOCTh (DYHKIIMH, SKCTpeMyM (YyHKIHMH, HauOojibliee WU
HaMEHbIIee 3HAa4YeHUs (QYHKIMM Ha MPOMEKYTKE, YMEHHE
IPOBOJUTH UCCIIEOBAaHUE (DYHKIINH;

YMEHUE HCIOJIb30BaTh CBOIMCTBA U rpaduku (GyHKIHIA I pereHus
YpaBHEHMH, HEPABEHCTB U 33Jay C MapaMeTpaMu; M300paxarh Ha
KOOPJMHATHOM IUIOCKOCTH MHOJYKECTBA PELICHUN YypPaBHEHHI,
HEPaBEHCTB U UX CHCTEM;

- yMeTb CBOOOJHO OIIepUpPOBAThH HOHSTUSMU:
H0CJIEI0BATENbHOCTb, apupmeTHuecKas nporpeccus,
reoMeTpuyecKas IIpOrpeccHs, OeCKOHEYHO yOBbIBaromas
reoMeTpryuecKas nporpeccus; yMeHue 3aJaBaThb

II0CJIEZIOBATENbHOCTH, B TOM 4YMCIE C IOMOIIBIO PEKYPPEHTHBIX
hopmyu;

- yMeTb ONEpHUpOBaTh MOHATHSIMH: HENPEPHIBHOCTh (YHKIIUH,
acUMNTOTHl Tpaduka (yHKUIMU, TepBas U BTOpas MPOU3BOAHAS
GbyHKIMH, TEOMETPUYECKUM U (PU3UYECKU CMBICI MPOU3BOIHOM,
nepBooOpa3Hasi, ONpEAENCHHbI MHTErpajg; yMEHHE HaXOAUTh
acUMNTOTHI Tpaduka QYHKIUU; YMEHUE BBIYUCIATH MPOU3BOIHbIE
CYMMBI, NpPOM3BEACHUS, YACTHOIO M KOMIIO3UIMU (DYHKIIMIA,
HaXOJUTh YPaBHEHHE KacaTeabHOU K rpaduky GyHKINU;

YMEHHUE UCMOJIb30BATh MPOU3BOAHYIO Ul HCCIeI0BaHUs (YHKIU,
JUISL HaXOXKJIEHUS HAWIy4dIlero pelieHuss B NPUKIATHBIX, B TOM
qHce COLMAIbHO-3KOHOMUYECKUX M (U3MYECKHX 3aJadax, Ui
ONpesieNieHus] CKOPOCTU M YCKOPEHHUS; HaXOAWTh IUIOMIAId |
00beMbl (UTYp C TIOMOIIBIO MHTErpaja; MPHUBOAUTH IMPUMEPHI
MaTeMaTH4eCKOro MOJIETTUPOBAHUS c MTOMOUIbIO
mudhepeHIMaTbHBIX YPaBHEHHI;

- yMeTb OIEpUpOBaTh TMOHATHUAMHU: KOMIUIEKCHOE YHCIIO,
CONpPSKEHHBIE KOMIUIEKCHBIE YHWCJAa, MOJYJAb M  apryMEHT
KOMIUIEKCHOTO 4ucia, (opMa 3amucd  KOMIUIEKCHBIX HYHCEN
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(reoMeTpuyeckas, TPUTOHOMETpHUUECKas U ajredpandeckas); yMeTb
MPOU3BOUTH apu(PMeTHUYeCKue JEHCTBHSA C KOMIUIEKCHBIMU
YHUCJIAMHU; TPUBOJUTH IPUMEPHI HCIIOJIB30BAHMUS KOMIIJICKCHBIX
YHCElL,

- yMeTb  CBOOOJHO  OINEPUPOBaTh  MOHATUSIMM:  CpE/IHEe
apupmMeTHuecKoe, MeuaHa, HanOoJbIIee ¥ HAMMEHbIIICEe 3HAYCHHUS,
pa3Max, JUCIepcus, CTaHJApPTHOE OTKIOHEHHE I OINHCAHUs
YHUCIIOBBIX JAHHBIX; YMEHUE UCCIENOBATh CTATUCTUYECKUE JaHHBIC,
B TOM 4YHCIE€ C TPUMEHEHHEM TpauyecKux METOJOB H
JIEKTPOHHBIX CPEICTB; TIpaUuecKu MCCIEeOBAaTh COBMECTHBIE
HAOJIOJIEHUSI C IOMOIIbIO JMarpaMM pacceMBaHUs U JIMHEHHOU
perpeccuy;

- yMeTh HaxOIHWTb BEPOSITHOCTH COOBITUH C HCIOJIb30BAaHHEM
rpadMuecKux METOJIOB; MPUMEHATh Ui pelleHus 3a1ad (GopMyJibl
CIIOKEHMSI M YMHOXXEHMSI BEpOsITHOCTEH, (HOpMylly IOJHOM
BEpOSATHOCTH, (popmyny bepHymin, KomMOuMHATOpHbIE (akKThl U
(opMyJIBI; OIICHWBATH BEPOSTHOCTH PEATbHBIX COOBITHH; yMEHHE
OIIEpUPOBATh IOHATUAMM: CIIydaiiHas BEJIWYMHA, PACIpElIEICHHE
BEPOSITHOCTEM, MaTeMaTH4eCcKOe OXKMJAHWEe, JHCIEepCHus U
CTaHJApTHOE OTKJIOHEHUE CIIydyallHOM BeIMYMHBI, (YHKLIUHU
pacnpeneNeHuss U INIOTHOCTH PaBHOMEPHOTO, IOKAa3aTEIBHOTO U
HOPMAJIBHOT'O PAclpeleICHUuN; yYMEHHME HCIIOIb30BaTh CBOWCTBA
W3Y4YEHHBIX PACIPECICHUN JUIsl PEIICHMs 3a/1ad; 3HAKOMCTBO C
HNOHATUSAMM: 3aKOH OOJBIIMX YHCEN, METO/bl BBIOOPOYHBIX
WCCIEA0BAHUMN; YMEHHE NPUBOIAUTH IPUMEPHI MPOSIBICHUS 3aKOHA
OOJIBIINX YHCEJ B IPUPOAHBIX U OOIIECTBEHHBIX SIBICHUSIX;

- yMeTb cBOOOJHO ONEpUpOBaTh MOHATHSAMH: TOYKa, MpsMas,
IJIOCKOCTb,  IIPOCTPAaHCTBO, OTPE30K, JIy4, IUIOCKUH  yrou,
JBYTPAHHBIA  yrOJ, TPEXIPAHHBIA Yroj, IEpeceKaroIuecs,
MapajuleJIbHbIE U CKPEIIUBAOIINECS IpsAMbIE, NapajlIeIbHOCTh U
MEPIEHIUKYISIPHOCTD TPSAMBIX M IUIOCKOCTEH, Yol MEXAy
NPSAMBIMH, YIOJl MEXAY IPSIMOM M INIOCKOCTBIO, YIOJI MEXKIY
IJIOCKOCTSIMU; YMEHUE MCIOJIb30BaTh INPH PEIICHUM 3a7ad
u3ydyeHHbIEe (PAKTHl MU TEOPEMbl IUIAHUMETPUH; YMEHHE OLIEHHBATh
pa3Mepbl 0OBEKTOB B OKPY’KAIOLIEM MHUPE; YMEHHE OINEepPHUpPOBATh
MIOHATUSAMM: MHOT'OI'PaHHUK, cedyeHue MHOI'OT'PaHHUKA,
MpaBWJIbHBI MHOTOTPAaHHHUK, NpH3Ma, nOupaMmujga, ¢urypa u
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IIOBEPXHOCTh BPALIEHUs, LIMINHAP, KOHYC, 1ap, chepa, pa3BepTka
MIOBEPXHOCTH, CEUEHUS KOHYCa M LMJIMHAPA, MapaJlIeNIbHBIE OCH
WIN OCHOBaHUIO, CEUEHME I1apa, IJIOCKOCTh, Kacarouascs chepsl,
LWIMHIpA, KOHYCa; YMEHUE CTPOUTh CEUEHHUE MHOIOIPaHHUKA,
n300pakaTb MHOT'OI'PaHHHUKH, (UIypbl U MOBEPXHOCTH BpAILLCHMS,
UX CEYEHHs, B TOM YUCJIE C IOMOILIBIO 3JIEKTPOHHBIX CPEACTB;
YMEHUE  IPUMEHSATh  CBOMCTBA  I€OMETpPUUYECKMX  (uryp,
CaMOCTOSITENTFHO (POPMYIIMPOBATH ONPECIICHHS U3y4aeMbIX (QUryp,
BBIJIBUTaTh TUIIOTE3bl O CBOMCTBAaX M MPU3HAKAX I'€OMETPHUECKUX
¢uryp, o0OCHOBBIBaTh WJIM ONpPOBEPraTh MX; YMEHHE NPOBOAUTH
KJIaccupuKanuo (GUryp MO pa3iUYHBIM TPU3HAKaM, BBINOJHATH
HE00XO0IMMBbIE JIOTIOIHUTENbHbIE TOCTPOCHUS;

- yMeTh CBOOOJHO ONEPUPOBATh MOHITUAMU: ILIOUIAb (PUTYPHI,
o0beM (QUrypbl, BeJIMYMHA YIJIA, PACCTOSHUE OT TOYKH JO
TUIOCKOCTH, PACCTOSHUE MEXIy NPSIMBIMU, PACCTOSHHE MEXIY
IUIOCKOCTSIMM, ~ IIOIagb  cdepbl, IUIOMAAb  [TOBEPXHOCTU
OUpaMUIbI, T[PHU3MBI, KOHyCa, UWIMHApPA, O00bBeM Kyo0a,
OPSAMOYTOJIBHOTO  MapajuleJienuIeaa,  MUPaMUAbl,  MPU3MBI,
IIMHIpa, KOHYCa, [1apa; yMEHHE HAaXOAWTh OTHOIICHHE 00HEMOB
nOJOOHBIX (HUryp;

- yMeTh CBOOOJHO OIEPHPOBATH MOHATHUSMHU: JBIDKEHHE,
napajjienbHblii  MEpeHoC, CHUMMETpUs Ha IUIOCKOCTH U B
MIPOCTPAHCTBE, IOBOPOT, INpeoOpa3oBaHHe NOA00US, IMOJ0OHbBIE
¢burypsl; yMeHHe pacro3HaBaTh paBHble U MOJOOHBIE (UTYPHI, B
TOM 4HCI€ B TPUPOAE, MCKYCCTBE, apPXUTEKType; YMEHHE
UCIIOJIb30BaTh reoMeTpUYECcKue OTHOILICHHUS, HaXO/UTh
reoMeTpUUYECKre BEIUYMHBI (JUIMHA, YroJl, IUIOIIaJb, 00BEM) MPHU
pelIeHnH 3a/a4 M3 JPYrux y4eOHBIX MPEAMETOB U U3 peallbHOU
KHU3HH,

- yMeThb CBOOOJHO OIEPHUPOBATH MOHATHAMM: MPSIMOYTOJIbHAs
crucTeMa KOOPIWHAT, BEKTOp, KOOPIWHATHI TOYKH, KOOPIAMHATHI
BEKTOpa, CyMMa BEKTOpPOB, NPOHM3BEJCHUE BEKTOpPAa Ha YHCIIO,
pa3loKeHue BEeKTOpa M0 0a3ucy, CKalsgpHOE IPOM3BEACHUE,
BEKTOPHOE TIPOM3BEICHUE, YroJd MEXKIy BEKTOpaMH; YMEHHE
WCIIOJIh30BaTh BEKTOPHBIA M KOOPJMHATHBIA METOM JUIS PEIICHHS
TeOMETPUUECKUX 337ad W 3aJad JPYrHX Y4eOHBIX IPEIMETOB;
ONEPUPOBATh MOHATHAMHU: MaTpuia 2x2 W 3x3, OIpenenuTelb
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MaTpPHULbI, FEOMETPUYECKUNA CMBICII ONTPENETIUTENS;

- YMETb MOJEIUPOBATb pPEAJbHBIE CHUTyallud Ha  A3BIKE
MaTEMaTUKH; COCTABJIATh BBIPAXKCHUS, YPAaBHEHHUs, HEPABEHCTBA U
UX CHCTEMBI IO YCIIOBUIO 3aJa4M, HCCIENOBATh IOCTPOCHHBIE
MOJIEJIU C UCIIOJIb30BaHUEM ariapara ajareopbl, HHTEPIPETUPOBATh
IIOJIyYEHHBIM pe3yJbTaT; CTPOUTh MAaTEMaTH4YECKUE MOJACIH C

IIOMOLIbK0 TIEOMETPUYECKHX IOHATHMM M  BEJIWYUH, pEIIATh
CBA3AaHHBICE C HHUMM IIPaKTU4YECKHE  3aJadyd; COCTaBJIAThH
BEPOSITHOCTHYIO MOJEIb M HUHTEPHPETUPOBATH  IOIYYECHHBIN
pe3yibTar; pemarb IPUKIAJHbIE  3a7a4d cpelncTBaMu
MAaTE€MATHUYECKOT0  aHajM3a, B  TOM  YHCIE€  COLMUAJIBHO-

9KOHOMHYECKOT0 U (PU3UUECKOr0 XapakTepa;

- yMEHHE BBIOMpPATh MOIXOMSIIUN METOM IUIsl PEUICHUs 33Jauu;
IIOHMMAHHE 3HAYMMOCTH MAaTEMATHKH B W3YyYEHUHU IMPHUPOIHBIX U
OOLIECTBEHHBIX TPOLECCOB U SIBICHUN; YMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MaTEMAaTUKU B UCKYCCTBE, YMEHUE IIPUBOJUTH
IPUMEPBl MAaTEMAaTUYECKUX OTKPBITUH POCCUHCKOM M MHUPOBOU
MaTEMaTHYECKON HAYKH

OK 02
Ucnonp3oBars
COBpPEMEHHBIE
CpeacTBa  TIOWCKa,
aHanm3a u
WHTEPIpETaINN
uHpopManuy, u
MH(pOPMalMOHHbIE
TEXHOJIOTUT TSt
BBITIOTHEHUS 3324
npo¢eCcCuOHAITBHON
JeATeIbHOCTH

B o6nacTy IeHHOCTH Hay4yHOrO O3HAHUS:

- copMHPOBAHHOCTH MHPOBO33PEHHU,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKM MU OOLIECTBEHHOW NPAKTHKH, OCHOBAHHOTO Ha
JMajore  KyJlbTyp, CIOCOOCTBYIOLIETO OCO3HAaHUIO
CBOETO MECTa B MOJUKYJIBTYPHOM MUPE;

- COBEpILECHCTBOBAaHUE SA3BIKOBOM M YHMTATEIbCKOU
KyJIbTYpbl KaK CpEICTBAa B3aUMOJEHCTBUS MEXIY
JIIOJIbMU U TTIO3HAHUS MUPA;

- OCO3HaHUE IIEHHOCTM HAy4YHOW JEATEIBHOCTH,
TOTOBHOCTb OCYILIECTBIISATh MIPOEKTHYIO u
HCCIIEIOBATENBCKYIO 1€ATEIbHOCTh MHANBHUIYAJIBHO U B
rpymrne.

OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU

MI03HABATEIbHBIMA JACHCTBHUSIMH:

B) paboTta ¢ nadopmarmeii:

- BIAJETh HaBBIKAMU MONY4YeHHS HH(OpMAIMH W3
UCTOYHHUKOB  pasHbIX  THUIIOB,  CaMOCTOSTEIbHO
OCYIIECTBIISITh TIOWCK, AaHaJ W3, CUCTEMaTH3alHI0 U

- yMeThb ONEpUpOBaTh MOHATHSIMU: paloOHaIbHas (QYHKLUA,
nokasareiabHas (pyHKUHUS, cTeneHHas (QYyHKIH, JiorapupmMudeckas
(GyHKIMSA, TPUTOHOMETpUUYECKHe (QyHKIUH, oOpaTHble (QYHKLUU;
YMEHHUE CTPOUTHh TIpadUKd H3yYCHHBIX (YHKIWH, HCIIOB30BATH
rpaduKy IpU U3y4EHHUH MPOLECCOB U 3aBUCUMOCTEH, IPU PELIeHUN
3a/1a4 U3 APYrux y4eOHBIX MPEIMETOB U 33/a4 U3 pealibHOM JKU3HH;
BBIpa)kaTh (POPMyJIaMH 3aBUCUMOCTH MEXIY BEIMYMHAMU;

- yMeTh OINEpPHUPOBATH MOHATHAMM: TOXKIECTBO, TOXKIAECTBEHHOE
peoOpa3oBaHue, YpaBHEHUE, HEPABEHCTBO, CHCTEMa YPABHEHUN U
HEpaBEHCTB, PaBHOCWJIBHOCTh YPAaBHEHHI, HEPABEHCTB U CHUCTEM,
panyoHalbHBIe, WppalMOHABHBIE, MOKa3aTelIbHbIC, CTEICHHBIE,
JorapupMUUEcKue, TPUrOHOMETPHUUECKUE YPaBHEHNUs, HEPAaBEHCTBA
W CHCTEMBI; YMETh pellaTh YpaBHEHUS, HEPABEHCTBA U CHUCTEMBI C
MIOMOIIIBIO Pa3IMYHBIX MIPUEMOB; pellaTh ypaBHEHUs, HEPAaBEHCTBA
U CHCTEMBI C TapaMeTpoM; MPUMEHSATh ypaBHEHHS, HEPaBEHCTBA,
WX CHCTEMBl JUI pEIIeHUs MaTeMaTHMYeCKHX 3a/Jady M 3a7ad u3
pa3IMYHbIX 00JacTel HayKH U peasibHOM JKU3HH;

- yMeThb CBOOOJHO OINEpPUPOBATH IOHITHUSIMHU:
napajulesIbHbI  TIepeHOC, CHMMETpPHUSl Ha

IBIKEHHE,
IUIOCKOCTH W B
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UHTEpIpETaMi0 HMHPOPMAIMKA Pa3IMYHBIX BHIOB |
(dhopM mpeIcTaBICHHUS,

- CO31aBaTb TCKCTbI B PaA3JIMYHBIX (bOpMaTaX C

y4eToM  Ha3HaueHUs HMHPOpPMAaLUM U  IEJICBOH
ayJIuTOPUH, BbIOUpas ONTUMAIbHYIO bopmy
IIPEICTaBICHNS U BU3YyaIU3alUY;

- OLICHUBATh JIOCTOBEPHOCTb, JETUTUMHOCTD

nH(OpMaINHY, € COOTBETCTBHE MTPABOBBIM U MOPAIILHO-
TUYECKHM HOPMaM;

- HWCHOJB30BaTh CpeAcTBA HMHMOPMAIIMOHHBIX U
KOMMYHHKAITMOHHBIX ~ TEXHOJIOTMH B PCHICHHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OPraHU3alMOHHBIX
3ama4 ¢ coONtojieHHeM TpeOOBaHHWM 3PrOHOMHUKH,
TEXHUKU 0€30IaCHOCTH, TUTHEHBI, PECYPCOCOEPEKCHHUS,
MIPABOBBIX M STUYECKUX HOPM, HOPM HH(POPMAITHOHHOM
0€e301aCHOCTH;

- BJIAJCTh HAaBBIKAMU pACMO3HABAHUS W 3aIlUTHI
nH(popManuu, HH(pOpMAITMOHHOM 0€30MacHOCTH
JUIHOCTH

IPOCTPAHCTBE, IOBOPOT, NpeoOpa3oBaHHE MOAO0MS, MOAOOHBIE
(burypsl; yMeTb pacro3HaBaTh paBHBIC U MOJOOHBIE (UTYPHI, B TOM
quciIe B MPUPOAE, UCKYCCTBE, aPXUTEKTYPE; YMETh HCIIOJIb30BATh
Ir€OMETPUYECKHUE  OTHOLICHHS,  HAXOAUTh  I€OMETPUYECKHE
BEJIMYMHBI (JUTMHA, YTOJI, IUIONIa b, 00BEM) IIPU PELICHUH 33/1a4 U3
JPYruX y4eOHBIX MPEAMETOB U U3 peallbHOW KU3HU

OK 03
IInanupoBats 1
peann30BhIBATH
cOOCTBEHHOE
npodeccuoHanbHOe
Y JINYHOCTHOE
pas3BuUTHE,
MPEINPUHIMATENbC
KYIO J1eITeJIbHOCTh
B
npodeccnoHanbHOM
chepe,
UCIOJIb30BaTh
3HaHUS 110
¢buHaHCOBOMH
TPaMOTHOCTH B
Pa3IUIHBIX
KU3HEHHBIX

B o6nact 1yXOBHO-HPaBCTBEHHOT'O BOCTIMTAHMUS:

- - c(hopMHpPOBAaHHOCTh HPABCTBEHHOTO CO3HAHMSI,
3THYECKOTO IOBEIACHUS;

- CIOCOOHOCTh OIIEHMBATh CHUTYAIlMI0 M MPHUHUMATH
OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh HA MOpPaJIbHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

- OCO3HaHHWE JIMYHOTO BKjIaja B
YCTOMYHUBOTO OYAYIIEro;

- OTBETCTBEHHOE OTHOULIEHUE K CBOMM POJMTENSAM U
(W) ApYrMM WIeHaM CEeMbH, CO3/IaHUI0 CEMbH Ha
OCHOBE OCO3HAHHOI'O INPUHATUSA LIEHHOCTEHW CEMEMHOM
YKU3HHU B COOTBETCTBHH C TPAIUIIUAMUA HapoaoB Poccuu;
OsnageHue YHUBEPCAIbHBIMU PEryIsiTUBHBIMU
NEUCTBUSIMU:

a) caMOOpTraHU3aLUs:

- CaMOCTOSITEIBHO OCYIIECTBIIATh ITO3HABATEIbHYIO
NeSITeNIbHOCTh,  BBISBISATH  MPOOJIEMBI, CTaBUTh W
dhopmynupoBaTh COOCTBEHHEIC 3aJa491 B

MMOCTPOCHUC

- yMeTh OIIEPUPOBATH TTOHATHUSIMH: panuoHaIbHBIE,
UppalroHaIbHble, IOKa3aTeNIbHbIE, CTETIEHHbIE, JJorapu(pMUUIecKue,
TPUTOHOMETPHUYECKHIE YPAaBHEHHS U HEPABEHCTBA, HX CUCTEMBI;

- YyMeTb ONEpUpoBaTh MOHATUSAMU: MHOTOIPAHHHMK, CEUYEHUE
MHOTOTpaHHHMKa, KyO, TMapajuleienuIesn, Mpu3Ma, HpaMua,
¢durypa u MoBepxHOCTb BpallleHUs, IIWIMHAP, KOHYC, 1map, chepa,
ceueHHst (QUrypsl BpalleHHs, IJIOCKOCTb, Kacaromascsi cgepsl,
HWIMHAPA, KOHYCa, TUIOIMIA[bh MOBEPXHOCTH MHPAMHIIBI, TTPU3MBL,
KOHyca,  LMJIMHJIpa,  Ijomags  cpepbl, o0beM  Kyoa,
MpSIMOYTOJIBHOTO — TapayUieNienuena,  MAPAMHAIBI,  TPU3MEI,
HWIMHApA, KOHYCa, 11apa; yMEeHHUEe N300pakaTh MHOTOIPAaHHUKH H
MOBEPXHOCTH BpAIllEHUs, MX CEYCHUS OT pPYKH, C MOMOIIBIO
YEepPTEeKHBIX HMHCTPYMEHTOB M 3JEKTPOHHBIX CpEACTB; YMETh
pacro3HaBaTh CHMMETPHUIO B MPOCTPAHCTBE;, YMETh paclo3HaBaTh
MIPaBUIIbHBIE MHOTOTPAHHUKHY;

- yMeTh OIIEPHPOBATH TOHATHIMH: TIPSIMOYTOJIbHAS CHCTEMa
KOOp/AMHAT, KOOPAWHATBI TOYKH, BEKTOp, KOOPAMHATBHI BEKTOPA,
CKaJISIPHOE TIPOM3BEACHHE, Yroldl MEXKAY BEKTOpaMH, CyMMa
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CUTyalluAX

0o0pa3oBaTEeNbHON  JIEATENBHOCTH M KU3HEHHBIX
CUTYyalUsX;

- CaMOCTOATEJIBHO  COCTaBIATh IUIAH  PELICHHUS
npoOeMbl € y4eTOM  HMEIOLIUXCS  PECypCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U IIPEIIIOYTEHUN;

- J1aBaThb OLICHKY HOBBIM CHUTYaLlUsIM;

CrocoOCTBOBaTh  ()OPMUPOBAHUIO U MPOSIBICHHIO
MIUPOKOH DJpyOUIMM B pa3HbIX OOJIACTSIX 3HAHUM,
IIOCTOSSHHO ~ NOBBILIATh CBOM  00pa3oBaTENIbHBIN U

KYJIbTYPHBIN YPOBEHb;

BEKTOPOB, IIPOU3BEACHNE BEKTOPA HA YUCIIO; HAXOAUTH C IIOMOILBIO
M3YYCHHBIX (DOPMYJI KOOPAMHATHI CEPEIUHBI OTPE3Ka, PACCTOSHUE
MEXY ABYMs TOYKaAMU

6) CaMOKOHTPOJIb:

- WCHOJB30BAaTh MPHUEMBI pPe(IEKCUU IS OLUECHKH
CUTYaIluH, BBIOOpA BEPHOTO PELICHHUS;

- - YyMEThb OLECHHUBAaTh PUCKH U CBOEBPEMEHHO
IIPUHUMATh PELIEHUS 10 UX CHUXKEHHUIO;

B) SMOLIMOHAJIbHBII HHTEIUIEKT, MIpEATNOJIararo i
c(hOpMUPOBAHHOCTH:

- BHYTPEHHEH MOTHBAIIUH, BKJIFOYAKOLIEN
CTPEMIIEHUE K NOCTHIKEHUIO LIEIU U YCIIEXY, ONITUMU3M,
MHHUIIMATUBHOCTb, YMEHHE JIECTBOBATh, WCXOAS U3
CBOUX BO3MOXKHOCTEH;

- DMIIaTUH, BKIIOYAIOUIEH CIOCOOHOCTh IOHUMATH
OMOILIMOHAILHOE COCTOSIHUE APYTHUX, YUUTHIBATE €I0 IIPU
OCYILIECTBJICHUM  KOMMYHHUKALIUHM, CHOCOOHOCTh K
COYYBCTBHIO U COIIEPEIKUBAHUIO,

- COLMAIbHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTb
BBICTpaMBaTh OTHOLICHHUS C JPYTUMH  JIIOJBMHU,
3a00TUTBCS, MPOSABIATH HMHTEPEC M pa3peliaTh
KOH(DJIMKTBI

OK 04 D¢ddexTuBHO
B3alMO/IEIICTBOBATH
1 paboTaTh B
KOJUJIEKTUBE U
KOMaHie

- TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOIIPEIEIICHHUIO;
- -OBJIaJIcHUE
HCCIIeI0BAaTEIbCKOM,
JIeSITETLHOCTH;
OBnageHue  yHUBEpCAIbHBIMHU
NEUCTBUSIMU:

6) COBMECTHAas AeSITEIbHOCTb:

yuebHo-
COLIMaIbHOM

HaBBbIKAMH
MPOEKTHOU |

KOMMYHUKATHBHBIMU

- YMeThb ONepupoBaTh TMOHATUAMHU: CIyYalWHBIM ONBIT |
ciiyyaiiHoe COOBITHE, BEPOATHOCTH CIIy4allHOTO COOBITHS; YMETh
BBIUHUCIISTH  BEPOSITHOCTh C  HCIOJB30BaHUEM  rpaduueckux
METOZIOB; TNPHUMEHATh (HOPMYJBl CIOXKEHHS M  YMHOXKEHHUS
BEPOSTHOCTEHN, KOMOMHATOPHBIE (HAKTHI U (GOPMYJIBI IPU PELICHUN
3aJa4; OILICHWBATh BEPOSTHOCTH PEAIbHBIX COOBITHI; 3HAKOMCTBO
CO CIy4YaHbIMM BEJIMYMHAMU;, YMEHHE NPUBOAUTH MPHUMEPHI
NPOSIBJICHUs 3aKOHa  OOJBIIMX 4YHCEd B  TNPHPOJIHBIX U
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- TOHMMaTb M  HCIOJIb30BAaTh  IIPEHMYILECTBA
KOMAaHIHOW ¥ MHIMBHIyaIbHON paboThI;
- INpUHUMaTh LEId COBMECTHOM  JEATEIBHOCTH,

OpPraHMU30BBIBATh U KOOPJIMHUPOBATH JEHCTBUS IO €€
JNOCTHKEHHUIO: COCTABJISITH IUIAH JIEUCTBH,
pacnpenensiaTth poJM C Y4eTOM MHEHUH YYaCTHHUKOB
00CyXJaTh pe3yIbTaTbl COBMECTHOM paboThI;

- KOOpPAMHHUPOBATH U BBIOJIHATH PabOTy B YCIOBUAX

peanbHOro, BUPTYAIBHOTO M KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYUIECTBJISITh MMO3UTHUBHOE CTpaTEeTUYeCcKoe
MOBEJECHUE B PA3JIMYHbIX CHUTYyalUsX, HPOSBIATH
TBOPYECTBO U BOOOpaKeHNE, OBITh HHUIIMATUBHBIM.
OsBnageHue YHUBEPCAIbHBIMHU peryiasTUBHBIMU
JEUCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- NpPUHUMATh MOTHBBI U apTyMEHTHI JAPYTUX JIOACH
[IPH aHAITU3E PE3YJIbTATOB JICATEIbHOCTH;

- TPU3HABATh CBOC MPABO U MPABO APYTHX JIFOJCH Ha
OIIIMOKH,

- pa3BHWBaTh CIIOCOOHOCTH MMOHUMATh MHP C TO3HUIIHH
JPYroro 4eaoBeKa

OOIIECTBEHHBIX SBJICHHSAX;

- yMeTh CBOOOJHO ONEPHPOBATH MOHITHUAMU: CTENEHb C LIEIBIM
IOKa3zaTeJleM, KOpPEHb HAaTypalbHOW CTENEHH, CTeNeHb C
palMoHaNbHBIM ~ TIOKa3aTeleM, CTeNeHb C  JICHCTBUTEIBbHBIM
(BelecTBEHHBIM) ITOKa3aTeneM, Jorapudm 4ucia, CHHYC, KOCHHYC
Y TaHT'€HC TPOU3BOJILHOTO YUCIIA;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATUSAMH: IrpaduK (QYHKIHH,
oOparHast (QyHKIMS, KOMIO3UIMS (YHKUWH, TUHEHHas (yHKIHA,

KBaJgpaTu4Has (QyHKOMS, CTeleHHas (QYHKUUS C  IeJbIM
IoKa3aTejaeM,  TpUTOHOMeTpudeckue  (QyHKIOUM,  OoOpaTHbIE
TPUTOHOMETPUYECKHE ¢byHKIUY, IIOKa3aTesIbHAast u

norapudmuueckas QyHKIMH; YMETh CTPOUTH rpaduku (QyHKIUH,
BBITIOJIHATH MPe0Opa3zoBaHus rpaduKoB (PyHKITHIA;

- yMeThb HCIONb30BaTh Tpaduku GQYHKIUNA [ W3YYCHHS
IPOIIECCOB M 3aBHCHMOCTEH TpW pEHICHWH 33a4ad W3 JAPYTHX
y4eOHBIX IPEIMETOB U U3 pPEalbHOMN KU3HU; BbIpaxarh GopMyaaMu
3aBHCUMOCTH MEXy BEJTMUYNHAMH;

- CcBOOOJIHO OIEpPUPOBaTh TMOHATUSMU: YETHOCTh (YHKIINH,
HEPUOAUYHOCTD byHKIuN, OTrpaHUYEHHOCTh ¢byHKINH,
MOHOTOHHOCTb (DYHKIMM, SKCTpeMyM (YHKLIMHU, Haubousbliee MU
HaMEHbIIee 3HaueHWss (QYHKIUH Ha TPOMEXKYTKE; YMETh
HPOBOJUTH UCCIIEA0BaHUE (DYHKIINH;

- yMETh UCIOJIb30BaTh CBOWCTBA W Tpaduku QGYHKIUNA 75
pellieHus YpaBHEHMI, HEpPaBEHCTB M 3aJady C MapaMeTpamu;
n3o0paxkaTh Ha KOOPJAMHATHOW IUTIOCKOCTH MHOXXECTBA PEIICHHI
ypaBHEHMI, HEPABEHCTB U X CUCTEM

OK 05
Ocy1ecTBiATH
YCTHYIO U
MUCEMEHHYIO
KOMMYHHKAITUIO Ha
rocyaapCTBEHHOM
s13p1ke Poccuiickoi
®denepanuu ¢
Y4EeTOM
0COOEHHOCTEH
COIMAIBHOTO U

B ob6nacTu 3cTeTnyeckoro BOCIUTaHUS:

- DOCTETHMYECKOE OTHOLICHHME K MHUpPY, BKIHOYas
ACTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO0 TBOPYECTBA,
CropTa, TpyJa U OOIIECTBEHHBIX OTHOILICHHIA;

- CcIOCOOHOCTh BOCHPUHHMMATH pPa3IMYHbIE BHBI
HCKYCCTBa, TPAAULUU U TBOPYECTBO CBOETO U APYIUX
HapoJ0B, OIIyIlaTh SMOLMOHAIBHOE  BO3JCICTBUE
UCKYCCTBA,

- yOeXJIEHHOCTh B 3HAUYUMOCTHU [UIsl JIMYHOCTH H
o0IIecTBa OTEYECTBEHHOIO M MHPOBOIO HCKYCCTBA,
OTHUYECKUX KYJIbTYPHBIX TPaJMIMK W HAPOIHOIO

- yMETh OMNEpPUPOBATh MOHATUSIMH: CpefHee apudMeTHdecKoe,
MelMaHa, HauOonblllee ¥ HaWMMEHbIee 3HAYCHMs, pa3Max,
JUCTepcusi, CTaHAapTHOE OTKJIOHEHUE YHMCIIOBOro Habopa; yMeHue
W3BJIEKAaTh, UHTEPIPETUPOBATh WH(MOPMAIIMIO, MPEICTABICHHYIO B
Tabnuiax, Ha auarpamMmax, rpadukax, OTpa)karollyld CBOWCTBA
pEeabHBIX TPOIECCOB M SIBICHUH; MPEACTaBIATh MH(DOPMALHIO C
MOMOIIBIO TaONHII W JAWarpaMM; HCCIEI0BaTh CTATUCTUYECKHUE
JTaHHBIE, B TOM 4YHCIIe C TPUMEHEHUEM TpadUueCKUX METOJOB U
3JIEKTPOHHBIX CPEJICTB;

- YMEThb ONEPUPOBATH MOHATUAMM: TOUYKA, MpsAMas, MIOCKOCTH,
MPOCTPAHCTBO, JABYTPAHHBIM YTOJ, CKPEIIUBAIONIUECS TPSIMBIE,
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KYJIbTYPHOIO TBOPYECTBA; [1apaJuIeJIbHOCTh U MEPIEHAMKYISPHOCTh HPSIMBIX U IUIOCKOCTEH,
KOHTEKCTa - TOTOBHOCTb K CaMOBBIPQKEHHUIO B Pa3HBIX BHUJAX | YTOJ MEXAY NPSMBIMHU, YTOJ MEXAY IPSAMON U ITIOCKOCTBIO, YIOJI

UCKYCCTBa, CTpPEMJICHHE IIPOSIBIIATH Ka4yecTBa | MEKJY IUIOCKOCTAMM, PAacCTOSHME OT TOYKH JO IUIOCKOCTH,

TBOPYECKOU JINYHOCTH; paccTosiHUuE MEXAY IIPSMBIMU, PACCTOSTHUE MEXKY IUIOCKOCTSIMU;

OBnajeHue  yHUBEPCAIbHBIMM  KOMMYHHKATHBHBIMM | -  YMETh MCIIOJIb30BaTh IPU PELICHUHU 33a4 U3y4YeHHbIEe (DaKThl U

JNENCTBUSAMU: TEOpEeMbl IUIAHUMETPHH, yYMEHHE OLIEHUBATh pPa3Mepbl OOBEKTOB

a) oOImeHue: OKPY’KaIoIIero Mupa

- OCYILECTBJIATh KOMMYHHUKAI[MM BO BceX cdepax

KU3HU;

- pacrio3HaBaTh HeBepOalbHbIE CpeAcTBa OOLICHU,

IIOHUMATh 3HAYCHHE COLMAIbHBIX 3HAKOB, PACIIO3HABATh

HPENOChIIKM KOH(JIUKTHBIX CHUTyallUd M CMSr4arh

KOH(JINKTEI,

- Ppa3BepHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY

3pEHHUsI C HCIIOIb30BAHUEM SI3bIKOBBIX CPEJICTB
OK 06 ITposiBnsTh - OCO3HaHue oOyuaromumucs pPOCCHUHCKON | -  yMEThb ONEpUpOBaTh MOHATHAMH: MPSMOYIOJbHas CUCTEMa
IPaX1aHCKO- IPaXXIaHCKON UACHTUYHOCTH; KOOpAMHAT, KOOPAWHATHI TOYKH, BEKTOpP, KOOPAMHATHI BEKTOPA,
MIaTPUOTHYECKYIO - LEJCHANPABJICHHOE PAa3BUTHE BHYTPEHHEH MO3ULIMY | CKAJLIPHOE IPOM3BENCHHE, YIOJd MEXAY BEKTOpamMHu, CyMma
MO3ULMIO, JUYHOCTM  HAa  OCHOBE  JIyXOBHO-HPaBCTBEHHBIX | BEKTOPOB, IPOM3BEICHNE BEKTOPA HA YUCIIO; HAXOAUTH C IIOMOILBIO
JIEMOHCTPUPOBATH neHHocTed  HapojgoB  Poccuiickoit ~ ®exepanuu, | U3y4yeHHBIX (OpPMYJT KOOpAMHATHI CEPEAUHBI OTpPE3Ka, pacCTOSHUE
OCO3HaHHOE UCTOPUYECKUX U HALIMOHAJIBHO-KYJIBTYPHBIX TPaJWLUM, | MEXKIY ABYMs TOUKaMHU;
ITOBEJICHUE Ha (¢bopMUpOBaHME CHCTEMbl 3HAYUMBIX LEHHOCTHO-| - yME€Th BBIOMPATh MOAXOASAIIMNA H3YYEHHBIH METON  JUIS
OCHOBE CMBICJIOBBIX YCTaHOBOK, AHTUKOPPYIIIMOHHOTO | PELIeHUsl 3aJayd, pacrno3HaBaTh MaTeMaTHuyeckue (akTbl U
TPagULIMOHHBIX MHUPOBO33PEHHUS,  IPaBOCO3HAHUSA,  OSKOJOTMUYECKOH | MaTeMaTHYeCKUe MOJEIM B MPUPOAHBIX U  OOIIECTBEHHBIX
00I1I€YeTIOBEYECKUX | KYJIbTYphl, CIIOCOOHOCTH CTaBUThb Il M CTPOUTH | SIBJICHUSX, B UICKYCCTBE;
LIEHHOCTEH, B TOM KU3HEHHBIE TUIAHBI; YMEHHME NPUBOIUTH TMPUMEPBl MAaTEMATUYECKUX  OTKPBITUI
YyCIe ¢ y4eTOM B gacty rpaxx1aHCKOro BOCIIUTAHUS: POCCUICKON MU MUPOBOW MaT€eMaTHYECKOW HAYKH.
rapMOHH3ALUU - OCO3HAaHUE CBOMX KOHCTUTYLMOHHBIX TIpaB H| - yMETb ONEPUPOBaTh MOHATHSAMM: CIy4alHBIM ONBIT U
MEXHAIIMOHAIBHBIX | 00s3aHHOCTEN, yBa)KEHHE 3aKOHA U MTPaBOIIOPSIIKA; Clly4aiflHOe COOBITHE, BEpPOSITHOCTh CIYYallHOrO COOBITHS; YMETb
u - TIpUHATHE TpaJULMOHHBIX HAIlMOHAJIbHBIX, | BBIYUCIATH  BEPOSTHOCTH C  HCIOJB30BaHUEM  rpaduyeckux
MEXPEJIUTUO3HBIX 0011eueI0BEYECKUX T'YMaHUCTHYECKUX W| METOJOB; MPUMEHATb (OPMYNBl CIOKEHUS M  YMHOXXECHHUS
OTHOILEHUH, JEMOKPATUYECKUX LICHHOCTEH; BEPOSATHOCTEH, KOMOMHATOPHBIE (PAKTHI U (POPMYJIBI IIPH PEIICHUH
MPUMEHSITh - TOTOBHOCTh IIPOTUBOCTOSITH UJICOJIOTHH | 3ajlay; OLEHUBATh BEPOATHOCTH pPEaJbHBIX COOBITHI; 3HAKOMCTBO
CTaHapThI IKCTPEMU3MA, HaAIMOHAJIN3Ma, kceHo(oOUH, | co CiydallHBIMH BeIMYMHAMU; YMEHHE TPUBOJUTH HPUMEPHI
AHTUKOPPYIIUUOHHO | JUCKPUMHHALIMM 1O  COLMAJIbHBIM, PEJIUTHO3HBIM, | MPOSBJICHHUS] 3aKOHAa OOJBIIMX 4YHUCed B  MHPHUPOAHBIX U

T'O IMOBCACHUA

PpacoBbIM, HAIUOHAJIBHBIM IIPU3HAKAM;
- TOTOBHOCTb BECTU COBMCCTHYIO JACATCIIBHOCTH B

O6IJ_I€CTBCHHBIX SABJICHUAX
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UHTEpecax TpaKAaHCKOro oOIIecTBa, y4acTBOBaTh B
caMOYTIpaBJICHUU B 00111e00pa3oBaTENbHON
OpraHM3aliy U JETCKO-FOHOIIECKUX OpraHu3aIlsiX;

- yYMEHHE B3aUMOJCHWCTBOBATH C  COIMAILHBIMH
WHCTUTYTAaMU B COOTBETCTBHUM C HUX QYHKIUSIMH H
Ha3HAYCHUEM;

- TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOM
NeSTeIbHOCTH;

MaTPUOTHIECKOTO BOCTIUTAHHUS

- c(hOpMHUPOBAHHOCTh  POCCHHCKOH  TpaKJaHCKOU
WUJCHTHYHOCTH, TATPHOTHU3MA, YBAKECHUS K CBOEMY
HapoJy, 4YyBCTBa OTBETCTBEHHOCTH mepen PoauHOMH,
rOpJIOCTH 3a CBOM Kpail, cBO0 PoauHy, CBOM SI3bIK U
KYJIbTYpY, MPOLLIOe u HaCTOsIIee
MHOTI'OHAIIMOHAJILHOTO Hapoaa Poccuwy;

- IIEHHOCTHO€ OTHOIIEHHWE K TOCYAapCTBEHHBIM
CHMBOJIaM, UCTOPHYECKOMY W HPUPOAHOMY HACIEIHIO,
MaMsATHUKAM, TpaauIUsIM HapoJIOB Poccun,
JIOoCTIKeHUsIM Poccum B Hayke, HCKYCCTBE, CIOPTE,
TEXHOJIOTHUSIX U TPYIE;

- upaeiiHas yOeXIEeHHOCTh, TOTOBHOCTh K CITY)KCHHIO
u 3amuTte OTeuecTBa, OTBETCTBEHHOCTD 3a €ro Cyas0y;
OCBOCHHBIC O0OYYAIOIUMUCS MEKITPEIMETHBIC TTOHSITHS
U yHHUBepCalbHble yuyeOHbIE AEUCTBUS (PETyNSITUBHBIE,
MO3HABATEIbHBIC, KOMMYHUKATUBHEIC);

- CcIOCOOHOCTh MX HCIOJIb30BAaHHUS B MIO3HABATEIHHOM
" COIMATHLHON MIPaKTUKE, TOTOBHOCTh K
CaMOCTOSITETFHOMY TUIAHUPOBAHHUIO M OCYIIECTBIICHHUIO
y4eOHOW  JIeATeTbHOCTH, OpraHu3aluh  y4eOHOTO
COTPYOHUYECTBA C TEAArOTUYECKUMHU PAOOTHUKAMH H
CBEPCTHHKAMH, K  y4aCTHIO B  IIOCTPOCHHH
WHIUBUAYAIBHON 00pa30BaTeIbHON TPACKTOPUH;

- OBJI3JICHHE HaBbIKaMU y4eOHO-HCCIIE0BATEIbCKOM,
MIPOEKTHOM M COIMAIILHON JIeATETHbHOCTH

OK 07
ConeiicTBOBaTH
COXPAHCHHUIO

- HEC IPUHUMATH }IeﬁCTBHﬂ, IMPUHOCAIINE BpPEa
OKpY>Karollen cperie;
- yMETh IIPOTHO3UPOBATH HeOIaronpusiTHIC

- YyMeThb ONepupoBaTh MOHATUSIMH: (QYHKIMUS, HEIpepbIBHAS
(GyHKIMSA, TPOU3BOIHAS, IEPBOOOPA3HAas, ONPEeICHHBIN HHTETrpall;
yMETb  HAxXOOUTh IPOU3BOJIHBIE DJIEMEHTapHbIX  (QYHKIUH,
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OKpY’Karoleu 9KOJIOTUYECKHE  MOCJIEACTBHS  MPEIIPUHUMAEMBIX | MCIOJb3Yys CIIPaBOYHbIE MaTEpHAJIbl; MCCIEAOBATh B MPOCTEHUIINX
Cpensl, JEHCTBUMN, IPEAOTBPALIATh UX; ciydasx (pyHKIMM Ha MOHOTOHHOCTb, HAaXOIWTh HAWOOJBIINE U
pecypcocOepexeHl | -  pacUIMpPUTh OIBIT JACSITEIbHOCTH 3KOJOTHYECKOW | HAaUMEHbIINE 3HaYeHHsS] (PYHKIMI; CTPOUTh TpaduKi MHOTOUJICHOB
10, IPUMEHSATH HaIlpaBJICHHOCTH; C  UCIOJB30BaHHEM ammapara MaTeMaTU4eCKOIr0  aHalIu3a;
3HaHUA 00 - paspabatbIBaTh IUIaH PEIICHUS IPOOJIEMBI C YYETOM | IPUMEHATh MPOU3BOJHYIO IPHU PEIICHUH 3a/Jad Ha JIBHXKEHUE;
M3MEHEHUN aHanusa AMEIOIINXCS MaTepuaibHbIX U | pemaTth MPaKTUKO-OPHEHTHUPOBAHHbIC 33Ja4d Ha HauOOJbIINE WU
KJIUMara, HEMAaTepHUaIbHBIX PECYPCOB; HAaUMEHBIIIME 3HAYEHHUs, HA HAXOXKIEHUE IYyTH, CKOPOCTH U
IIPUHLIMIIBI - OCYLIECTBJIATH LieJICHAIIPaBJICHHBIN IIOMCK | YCKOPEHHUS;
OepexITMBOTO nepeHoca  CpeACTB M CIIOCOOOB  JCWCTBUS  B| -  yMETh ONEPHPOBATH MOHATUSMH: JIBKCHHE B MPOCTPAHCTBE,
MIPOU3BOICTBA, npodeccuoHalbHYIO Cpeny; no/00HbIE (UTYypbl B MPOCTPAHCTBE; HCIOJIb30BaTh OTHOILIECHUE
3P PEKTHBHO - YMeTb NEpPEHOCUTh 3HAHMS B IO3HABATEJIbHYIO U | IJIOLIAAEH IOBEpXHOCTEH M O00bEMOB NOJOOHBIX (UTYp IpU
JEHCTBOBATH B MPAKTUYECKYIO0 00JIaCTH KU3HEIEATEIIbHOCTH; pELIeHUH 3a/ay;
YpE3BBIYANHBIX - mpemyiaraTb HOBBIE IPOEKTbI, OLEHUBATb WJEU C| -  yYMETb BBIUUCISATH I'€OMETPUYECKHE BEIWYMHBI (IUIMHA, YTOJl,
CUTYyaLUSIX MO3UIMU HOBU3HBI, OPUTHHAILHOCTH, MPAKTUYECKOH | MIIOIMIAas, 00BEeM, IUIOHIA/lb MTOBEPXHOCTH), UCIONIb3ys HU3yUEHHBIE
3Ha4YMMOCTH; (bopMyIIBI B METOIBI
- JaBaTh OLEHKY HOBBIM CHUTYyalMsIM, BHOCHUTh
KOPPEKTUBBI B JIEATEIBHOCTD, OLICHUBATH COOTBETCTBHE
pEe3yIabTaTOB LEJISIM
K 1.1. - BIAJAETh METOJAaMHU J0Ka3aTeJIbCTB, AJITOPUTMAMH pELICHUS
OcymiecTBisATh - yMeTb TMEpEeHOCUTb 3HAHMS B MPAKTHUYECKYIO | 3a/1a4y; yMeHHEe (OpMYIUpOBaTh OMNPEICNICHUs, AaKCHOMBI U
JUArHOCTUKY 00J1aCTh JKU3HEAEATEIbHOCTH; TEOPEMBI, IPUMEHSATH UX, IPOBOJIUTH JOKA3aTEIIBHBIE PACCYKIACHUS
CUCTEM, Y3JIOB U - YMeTb HWHTETPUpPOBAaTh 3HAHMS U3  PA3HBIX | B XOJE peLICHUs 3a/1a4;
MEXaHU3MOB NPEIMETHBIX 00JIacTel; - yMeTh ONEpUPOBaTh MOHATUAMU: CTEIIEHb YUCIIA, JOrapupm
aBTOMOOMJIbHBIX - HCIONb30BaThb CpeACTBA HH(MOPMALMOHHBIX U |4KCIIa; YMEHUE BBINOIHATH BHIYMCICHUE 3HAUEHUN U
NBUTATEIEH. KOMMYHHUKAIIMOHHBIX ~ TEXHOJOIMH B  pELICHUH | TpeoOpa30BaHusl BhIPAKEHHUH CO CTENEHsAMH U Jorapudmamu,
npodecCHOHATBHBIX 3a/1a4 ¢ COOMI0IEeHNeM TpeOOBaHUM | -  yMeThb  ONEpUPOBaTh MOHATUSAMHU: KOMIUIEKCHOE YHCIO,
I'OCT, TEXHUKHU 0€30MacHOCTH, TUTHEHBL, | CONPSDKCHHBIE KOMIUIEKCHBIE YHWCIA, MOAYJb M apryMEHT

pecypcocOepexeHusi, MPaBOBBIX M OSTUYECKHX HOPM,
HOPM HH(GOPMAIIMOHHON O€30MTaCHOCTH;

KOMIUIEKCHOTO 4Hcia, (opMa 3amUCH KOMIUIEKCHBIX YHCEeN
(reomeTpuyueckas, TPUrOHOMETpUYECKas U anredpanyeckas); yMeTb

MPOU3BOIUTh  apuU(PMETHUYECKUE JEHCTBHS C KOMIUIGKCHBIMHU
YHCJIaMH, HpI/IBO)II/ITI) HpI/IMepBI HUCIIOJIB30BAaHUS KOMIIJIICKCHBIX
YHUCET,

- yMeThb ONEepUpOoBaTh NOHATUAMM: palMOHAIbHAS (QYHKIHS,
nokaszaTesbHasi (yHKLHUsS, CTerneHHass (QyHKIM, JorapupmMuieckas
(GbyHKIUS, TpUrOHOMETpUYeckre (GyHKIMHU, OOpaTHbIE (QYHKINH;
YMEHHUE CTPOUTHh IpauKd H3YyYEHHBIX (YHKLUUH, HCHOIB30BATH
rpaduKy Ipy W3YyYEHHUH MPOILIECCOB U 3aBUCUMOCTEH, MPU pelieHun
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3aJa4 U3 APYrux y4yeOHbIX IPEIMETOB U 3a/1a4 U3 peaibHON )KU3HH;
BBIpaXaTh (OPMYJIaMHU 3aBUCIMOCTH MEX]Ty BETHUYNHAMU;

- yYMETh pelaTh TEKCTOBbIE 3aJjaul pa3HbIX TUIIOB (B TOM YHCIIE
Ha TPOILEHTHI, OJM M YacTH, HAa JIBUKEHHE, pabdOTy, CTOUMOCTh
TOBAPOB W YCIYI, HAJIOTW, 3aJa4d U3 00JacTU YIpaBlICHUs
JUYHBIMH M CEeMEWHBIMU (PUHAHCAMH); COCTABIISATH BBIPAKCHHUS,
YPaBHEHMs, HEPAaBEHCTBA M HX CHUCTEMbl IO YCIOBMIO 3a/lauH,
HCCIIEI0BATh MIOJIyYE€HHOE pelieHue u OLICHUBATh
IIPaBAOII0I00HOCTh PE3Y/IbTATOB;

- yMEeTb ONepUpOBaTh IOHATHAMM: CpelHee apu(MeTHUECcKoe,
MenuaHa, HauOoJbIIee ¥ HAWMEHbIIEe 3HAYCHHUs, pa3Mmax,
JMCIIEpPCUs], CTAaHIApPTHOE OTKJIOHEHHE 4YMCIOBOro Habopa; yMmeTb
U3BJICKaTh, WHTEPIPETHPOBATH WH(GOPMAIHIO, MPEICTABICHHYIO B
TabaMIax, Ha JAMarpammax, rpadukax, OTpa)<arollyl0 CBOICTBa
peambHBIX TPOIECCOB M SIBJICHUHN; MPEICTABIATh WH(POPMAIHIO C
[OMOIIBI0 TAaONMIl M JuarpaMM; HCCIeA0BaThb CTAaTHCTUYECKUE
JAHHBIE, B TOM YHCJIE C MPUMEHEHUEM TrpaUyecKuxX METOIOB U
JIEKTPOHHBIX CPEJICTB;

- YMeTb ONepupoBaTh MOHATUSAMU: CIy4yallHBIH ONBIT H
ciyyaiiHoe coObITHE, BEpOSITHOCTh CIIy4ailHOro COOBITHS; YMEHUE
BBIUHUCISATh BEPOSITHOCTH C  HMCHOJb30BaHUEM  IpadUUECKUX
METO/IOB; MpPHUMEHATh (OPMYJIbl CIOXKEHUS U YMHOXKEHUS
BEPOSTHOCTEH, KOMOMHATOPHBIE (DAKTHI U (GOPMYJIBI NIPU PELICHUHN
3aJa4; OLICHWBATh BEPOSTHOCTH pEalbHBIX COOBITHIA; 3HAKOMCTBO
CO CIy4alHbIMM BEJIMYMHAMM;, YMEHHE NPUBOIUTH IPUMEPHI
OpOSIBJIEHUS  3aKOHAa  OONBLIMX 4YWCeJ B  HPUPOJHBIX U
OOIIECTBEHHBIX SIBJICHUIX;

- YMETb ONEpUPOBATH MOHATHUSAMHU: TOYKA, IpsMasi, TUIOCKOCTb,
MIPOCTPAHCTBO, JBYTPaHHBIA Yroj, CKpEHIMBAIOIIMecs MpsMBbIE,
NapajuIeIbHOCTh M NEPIEHAUKYISIPHOCTh NMPSAMBIX U IIOCKOCTEH,
yroJl MeXAY MPSIMBIMHU, YTOJl MEXAY NPSIMON U IUIOCKOCTBIO, YroJ
MEXIY IIJIOCKOCTSIMH, pAacCTOSHUE OT TOYKH JO IIJIOCKOCTH,
paccTosiHue MEeXAY MPSIMBIMU, PACCTOSHUE MEXAY IJIOCKOCTSMU;
YMEHHUE HCIIOJIb30BaTh NMPH PEIICHUH 3a/1a4 U3y4YeHHbIe (aKThl U
TEOpEMBbl IUIAaHHMETPHUM; YMEHHE OLIEHHMBATh pa3Mepbl OOBHEKTOB
OKPY’KaIOILEro MUpa;

- YMeThb OIIEpUPOBaTh MOHITHSIMH: MHOTOTPAHHUK, CEUYEHHE
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MHOTIOrpaHHMKa, KyO, MNapajuleienunesn, Mpu3Ma, UpaMuia,
¢urypa u MoBepxXHOCTh BpAIICHUs, IMIMHAP, KOHYC, map, chepa,
ceueHHsl (QUrypsl BpallleHHs, IIJIOCKOCTb, Kacarollascsi cgepsl,
LWIMHIpA, KOHYyCa, IUIONIAJb MOBEPXHOCTU HUPAMUIbl, IPU3MBIL,
KOHyCa, IIWIMHApa, Iulomanas  chepel, 00beM  Kyoa,
NPSIMOYTOJIBHOIO  Mapajuielenunena,  MUpaMHIbl,  IPU3MBIL,
LWIMHApa, KOHYca, I1apa; yMeHHe M300pa)xaTb MHOTOTPAHHUKU U
[IOBEPXHOCTH BPALLEHUS, UX CEYEHHUsS OT PYKHU, C IIOMOIUIbIO
YEPTEXKHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX CpEACTB; YMEHHUE
pacrno3HaBaTb CHMMETPHIO B IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATh
IIPABUJIbHbIE MHOTOI'PAaHHUKU;

- yYMETh BBIYUCIATH F€OMETPUYECKHE BEIUYMHBI (IJIMHA, YIOJI,
IUIOIAAb, 00BEM, TUIOMIA/b TOBEPXHOCTH), UCTIONB3YSl W3Y4YCHHBIC
(bopMyJIBl U METOJIBI;

- YMeTb ONEpUpOBaTh MOHATHSAMH: MPSAMOYTOJbHas CUCTEMaA
KOOpAMHAT, KOOPAWHATHI TOYKH, BEKTOpP, KOOPAMHATHI BEKTOpA,
CKaJsIpHOE TMPOM3BEJEHHUE, YroJl MEXAY BEKTOpaMH, CyMMa
BEKTOPOB, IIPOU3BEICHNE BEKTOPA HA YUCIIO; HAXOAUTH C IIOMOILBIO
U3YYEHHBIX (OPMYIT KOOPIMHATHI CEPEIUHBI OTPE3Ka, PACCTOSIHHUE
MEXY IBYMSI TOUKaMU;

- yMeTb BbIOMpaTh MOAXOMAIIMN HW3YYEHHBIM MeToj Jid
peleHus 3ajauyd, paclo3HaBaTb MaTeMaTHdeckue (akTel U
MaTeMaTUYeCKUe MOJEIN B MPUPOJHBIX M  OOIIECTBEHHBIX
SBJICHUSAX, B HCKYCCTBE; YMEHHME TNPUBOAUTH  MPUMEPHI
MaTeMaTUYECKUX OTKPBITHU poccuickon u MHUPOBOU
MaTEMAaTHYECKON HAYKH.

- YMeThb OIEpUpOBaTh IOHATUSMU: OIpeAeTeHHe, aKcuoma,
TEOpeMa, CIEICTBUE, CBOWMCTBO, MPHU3HAK, [JOKAa3aTeJbCTBO,
paBHOCHUIIbHBIE (OPMYIUPOBKH; yMeHUE (popMyarpoBaTh oOpaTHOE
U TPOTUBOIOJOKHOE YTBEP)KIEHUE, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI, UCIOJIb30BaTh METO/ MaTeMaTHUECKON MHIYKIINH;
MIPOBOJUTH JIOKA3aTeJbHbIE PAcCYXIACHMs IpPHU pELIEHUH 3ajad,
OLIEHUBATh JIOTUYECKYIO MTPaBHIIBHOCTh PACCyKICHHIA;

- YMETb ONEpUPOBATH MOHATUSAMU: MHOXKECTBO, IIOJMHOKECTBO,
orepanyuy HajJ MHOKECTBAaMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN anmapar Ajsi ONMCAHUS PEAIbHBIX INPOLIECCOB U
SBJICHUN TpU pEllIeHUU 3aj7a4, B TOM YHUCIIE U3 JIPYTHX Y4eOHBIX
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IMPEAMETOB;

IIK 1.2.
Ocy1ecTBIATH
TEXHHYCSCKOE
o0cCTyKMBaHUE
ABTOMOOMJIbHBIX
IBUTaTEIEH
COrJIacHO
TEXHOJIOTHYSCKOM
JOKYMEHTAIUH.

- CaMOCTOSATEIHHO (bopmynHpoBaTh u
aKTyaJM3upoBaTh  MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJII/IBaTB CYHlCCTBeHHBIfI HpI/ISHaK NI
OCHOBAaHHS JUIA CPaBHEHHUS, KIaCCH(PHUKAIMA U
00001IEeHHS;

- OmpeneisTh  UENH  JEATCIBHOCTH,  3a/JaBaTh
[1apaMeTPhbl U KPUTEPUU UX JOCTUKEHHUS,;

- OIICHMBaThb COOTBETCTBHE pPE3YJIbTATOB  IICJISIM,

OLICHUBATb PUCKU HOCJIGIICTBI/Iﬁ JACATCIIBHOCTH,

- BJIAICTb HABBIKAMU PA3PCIICHUA HpO6J’I€M;

- AHAJIM3UPOBATE IMIOJIYYCHHBIC B XOAC PCIICHUA
3aiauu  pe3yJibTaTbl, KPUTHYCCKU OLCHUBATL HX
AOCTOBCPHOCTD, IMPOrHO3UPOBATH M3MCHCHHEC B HOBBIX
YCIOBHUAX;

- - YMCTb IMCPCHOCUTH 3HAHUA B MNPAKTHYCCKYIO
0051acThb KHU3HCOACATCIIbHOCTH,

- yMeTb MHTETpUpOBaTh 3HAHUA U3  Pa3HbIX
NPEIMETHBIX 00JIacTel;
- BBIIBUTATh HOBBIE ujeu, npeaiaraTb

OpPUTMHAJIbHBIE TIOJXO/bI U PELICHUs; U CIIOCOOHOCTh UX
HCIOJIb30BaHUS B MPO(PECCHOHBUILHON TPAKTHKE

- BIAJeTh METOAAMHU [0Ka3aTeJbCTB, AJITOPUTMAMU pEIICHUS
3aga4; yMeHue (opMynupoBaTH  OIpPENEICHUs, AaKCHOMBI H
TEOPEMBI, IPUMEHATh UX, IPOBOUTH J0KA3aTEIIbHBIE PACCyKICHUS
B XOJI€ PELICHHS 3aa4;

- yMeTh OINEpPUPOBATH IOHATUSAMH: CTENEHb 4HCla, Jorapupm
Yycia;, yMEHUE  BBIOJHATH  BBIYMCICHHE  3HAYCHWH |
npeoOpa3oBaHUsl BBIPAKEHUH CO CTENEHAMU WU Jorapupmami,
peoOpa3oBaHus JPOOHO-PANMOHAIBHBIX BEIPAXKCHHIH,

- yMeThb ONEpUpOBaTh MOHATUAMHU: (YHKIMS, HENpepbIBHAS
(GyHKIMSA, TPOU3BOIHAS, IEPBOOOPA3HAs, ONIPEeICHHBIN HHTETPaT;
yMeTh  HAaxOAMThb  IPOU3BOAHBIE  BJIEMEHTAapHBIX  (DYyHKIMIA,
UCTIONB3YS CIPAaBOYHBIC MaTEpHaJbl; UCCIEAOBATh B MPOCTEHIINX
ciyyasx (pyHKIMM Ha MOHOTOHHOCTb, HAaXOAMTh HauOOJBIINE U
HaMMEHBIINE 3HAUYCHUS (PYHKIUI; CTPOUTH IrpadMKi MHOTOYJICHOB
C UCIIOJIb30BaHUEM alllapara MaTeMaTHYECKOro aHalln3a;

- yMeThb ONEpPUPOBATh TMOHATHIMH: palOHAIbHAs (YHKINA,
noka3zaresibHas (YHKUUS, CTeleHHass QyHKLUs, JorapupmMuyuecKas
(GyHKIUS, TPUrOHOMETpUYEecKHe (QyHKIMM, OOpaTHblE (QYHKIMH;
YMEHHUE CTPOUTHh IpauKd H3yYEHHBIX (YHKLUH, HCHOIB30BAThH
rpaduKy IPY U3YYEHHUH MPOIIECCOB U 3aBUCUMOCTEH, MIPH PEIICHUH
3aJa4 U3 APYrux y4yeOHbIX MPEIMETOB U 3a/1a4 U3 peabHON )KU3HU;
BBIpaXaTh (OPMYITAMHU 3aBUCIMOCTH MEX]Ty BETHUNHAMU;

- yYMETh pelaTh TeKCTOBBIE 33J]aul Pa3HbIX TUIOB (B TOM YHUCIIE
Ha TPOLEHTHI, JOJIM M YacTH, Ha JIBH)KEHHUE, paboTy, CTOUMOCTh
TOBapOB W YCIyr, HAJIOTH, 3aJa4d M3 O0JacTU yIpaBICHUS
JUYHBIMU M CEeMEWHBIMU (PUHAHCAMM); COCTABIIATH BBIPAXKECHHUS,
ypaBHEHHS, HEPAaBEHCTBA M WX CHCTEMBI 110 YCIOBHIO 3a/IauH,
UCCIIeI0BATh MOJIy4eHHOE pelieHue u OLIEHUBATh
MPaBIIONIOTI00HOCTD PE3YIIbTATOB;

- yMeThb ONepupoBaTh MOHATHAMH: CpeiHee apudmeTnueckoe,
MennaHa, HauOoNbllee ¥ HaWMEHbIee 3HA4YCHHUs, pa3Max,
JMCTIepCHs], CTaHIApPTHOE OTKJIOHEHHE 4YMCIOBOro Habopa; yMmeThb
W3BIIEKaTh, WHTEPIPETUPOBATH WH(MOPMAIHIO, MPEICTABICHHYIO B
TabnaMIax, Ha JAMarpammax, rpadukax, OTpa)alollyl0 CBOICTBa
peabHBIX TPOIIECCOB M SIBJICHHUM; TPENCTABISATh WH(OOPMAIHIO C




22

IIOMOIIBIO TAaOJIUI] W JWarpaMM; HCCIEIOBaTh CTaTUCTUYECKUE
JaHHbIe, B TOM YHCJIE€ C NMPUMEHEHUEM TrpaduyecKrux METOIO0B U
AJIEKTPOHHBIX CPEICTB;

- yMeThb OINEpPHpPOBATH MOHATUSAMH: CIyYalHBIA OOBIT U
ciry4aiiHOe COOBITHE, BEPOSTHOCTh CIIYYalHOTO COOBITHS; YMEHHE
BBIUUCIIATE  BEPOSATHOCTh C  HUCIOJB30BAHHWEM  TpauuecKux
METOJIOB; IPUMEHATh (OPMYJBl CIOXKCHHS U  yYMHOXKCHUS
BEPOSTHOCTEH, KOMOUHATOPHBIE (PAKTHI ¥ (POPMYIIBI NIPH PEIICHUH
3aJa4; OIICHWBATh BEPOSTHOCTH PEABbHBIX COOBITHIA; 3HAKOMCTBO
CO CIIyYyailHBIMH BEJIMYMHAMH; YMEHHE TIPHBOAUTH IPHUMEPEI
NpPOSIBJICHUST  3aKOHAa  OOJNBIIMX 4YHCEJ B  NPUPOJHBIX U
OOILIECTBEHHBIX SBJICHHSX;

- yYMEeTh ONEpPUPOBATh MOHSATHIMH: TOYKA, MPSMast, MIOCKOCTD,
IPOCTPAHCTBO, JBYI'PaHHBIH YroJ, CKpEIIMBAIOIIUECsS IpsMBIE,
NapaJyIeIbHOCTh U NEPIEHIUKYISPHOCTD TPSMBIX M TUIOCKOCTEH,
YroJI MEXIY HPSMBIMH, YTOJI MEKAY MPSIMOH U TIOCKOCTBIO, YT
MEXIYy IUIOCKOCTSMH, pPACCTOSHUE OT TOYKH [0 TUIOCKOCTH,
PACCTOSIHME MEXAY NPSIMBIMU, PACCTOSHUE MEXKIY IUIOCKOCTSMU;
YMEHHUE HCIIONB30BaTh MPH PEIICHUH 3a/1a4 M3y4YeHHBIC (AKThI U
TEOpPEMbl IUIAHUMETPHH; yYMEHHE OLIEHUBAaTh pa3Mepbl O00BEKTOB
OKPYXKAIOIIEr0 MUPA;

- yMeThb OIEpPUPOBATh TMOHATHSAMM: MHOTOTPAaHHHK, CEUYEHUE
MHOTOTpaHHHMKa, KyO, TMapajuleienuIesn, Mpu3Ma, [HpaMua,
¢durypa u MoBepxHOCTb BpaIlleHUs, WINHAP, KOHYC, 1map, chepa,
ceueHHst (UTYpHl BpalleHHs, IIOCKOCTh, Kacaromasicsi CQepsl,
IWINHAPa, KOHYCa, IUIOIAAb MOBEPXHOCTH MHPAMM[bI, MPU3MBI,
KOHyca,  IIWIMHApA,  IUlomans  cdepbl, o0beM  KyOa,
OpSMOYTOJIBHOTO — MapajuleJienuIeaa,  MUPaMUAbl,  MPU3MBI,
MWINHApA, KOHYCa, Iapa; yMeHue U300pakaTh MHOTOTPAHHUKH U
MOBEPXHOCTH BpAIllEHUs, MX CEYECHHUS OT PYKH, C ITOMOIIBIO
YepPTSIKHBIX HMHCTPYMEHTOB U OJCKTPOHHBIX CPEICTB; YMCHHE
pacro3HaBaTh CUMMETPHIO B IIPOCTPAHCTBE; YMEHUE PACIIO3HABAThH
MPaBUIILHBIE MHOTOTPAHHUKH;

- yMeTh ONEpHpOBATh MOHATUSAMH: JBWKEHHE B MPOCTPAHCTBE,
nmoo0HBIe (UTYPBI B TIPOCTPAHCTBE; WCIIOJIB30BaTh OTHOIICHUE
IIomazae mnoBepxHOcTell M 00BEMOB MOAOOHBIX (uryp mpu
peIIeHNH 3a]1a4;
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- YMETh BBIYHCISATH F€OMETPUYECKHE BEIMYUHBI (IJIMHA, YTOJ,
IJI0IAa/1b, O0BEM, IUIOMIAAh MTOBEPXHOCTH), UCTIONB3YsI U3YICHHBIE
(hopMyIIbI U METOJIBI;

- yMETh OIEpPUPOBATh MOHATHSAMHU: NPSIMOYTOJIbHAsI CHUCTEMA
KOOpPJIMHAT, KOOPJAMHATHI TOYKH, BEKTOP, KOOpPAMHATHI BEKTOPA,
CKAJIIPHOE TPOU3BEJEHUE, YroJl MEXIYy BEKTOpaMH, CyMMa
BEKTOPOB, IIPOU3BEJICHNE BEKTOPA HA YUCJI0; HAXOJUTh C IIOMOIIbIO
M3YYCHHBIX (DOPMYII KOOPAMHATHI CEPEIUHBI OTPE3Ka, PACCTOSHUE
MEXy IByMs TOUKaMU;

- yMeThb BbIOMpaTh MOAXOMAAIIMN HW3YYEHHBIM MeETo] Ui
pelIeHUs 3aiadyd, paclo3HaBaTh MareMaTH4eckue (akTel U
MaTeMaTUYeCKue MOJIeIM B MPUPOAHBIX U  OOIIECTBEHHBIX
SIBJICHUSIX, B  HMCKYCCTBE, yMEHHE TMPUBOIUTH  MPUMEPHI
MaTEeMaTUYECKUX OTKPBITUI poccHiicKOi u MUPOBOU
MaTeMaTUYECKON HAYKH.

- yMeTh CBOOOJHO ONEpPUPOBATH TMOHATUSMU: COUYETAHUE,
MEepPECTaHOBKA, YHCJIO COYETAHHWM, YMUCIO TEPECTaHOBOK, OMHOM
HproToHa; ymeHue mNpUMEHSTh KOMOMHATOpHBIE (aKThl U
paccyXJIeHUsI IJIs1 pEeIIeHUs 33714,

- YMEThb ONEPUPOBATH MOHATUAMM: HATYypaJIbHOE YHUCIO, LEN0e
YUCJIO,  OCTAaTOK IO  MOAYJI,  paldOHAIBHOE  YHCIIO,
UPpPALMOHATIBHOE YHUCJIO, MHOXECTBA HATypajbHbIX, IEJbIX,
palMoOHaNBHBIX, JIEHCTBUTENBHBIX YHUCEN; YMEHHUE HCIOJb30BaTh
OpU3HAKKW  JENUMOCTH, HAUMEHBIIUN OOl  JAenuTeNns W
HauMEHbIIIee 00IIee KpaTHOE, aNropuT™M EBKIMIa mpu pereHun
3a/1a4; 3HAKOMCTBO C Pa3JUYHbIMM MO3ULHUOHHBIMH CHUCTEMaMHU
CUHCJICHHUS;

- YMeTh CBOOOJHO ONEPUPOBATH MOHATUSMU: CTENEHBb C IENbIM
MOKa3aTejeM, KOPEeHb HATypPaIbHOW CTENEeHH, CTENEeHb C
pallMOHANBHBIM  TOKa3aTelieM, CTeNeHb C JACHCTBUTEIbHBIM
(BemiecTBEHHBIM) TIOKa3aTesieM, JIorapu(dM ducia, CHHYC, KOCHHYC
Y TAaHT'€HC MPOU3BOJIBHOTO YUCIIA;

- YMETh OMEPUPOBATH MOHATHUSIMH: TOXKIECTBO, TOXKIESCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa ypaBHEHUH U
HEPaBEHCTB, PABHOCWJIBHOCTh yYPAaBHEHHI, HEPABEHCTB U CHCTEM,
palroHaNbHbIe, HPPALMOHANIBHBIE, MOKA3aTeNbHbIE, CTEIECHHbIE,
norapu(pMUIECKNE, TPUTOHOMETPUUECKIE YPAaBHEHUS, HEPABEHCTBA
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¥ CHCTEMBI; YMCHHE PEIllaTh yPaBHEHUs, HEPABEHCTBA M CUCTEMBI C
MOMOIIIBIO PA3IMYHBIX MPHEMOB; peIlaTh ypaBHEHHS, HEPAaBEHCTBA
¥ CHCTEMBl C TAapaMEeTpPOM; NMPHMEHSTh yYpaBHEHHUs, HEPABEHCTBA,
UX CHCTEMBl Ul pEIIeHUs MaTeMaTHYeCKHX 3a1ady M 33734 U3
pa3M4YHbIX 00J1aCTei HAYKH U pealIbHOM KHU3HH,

- yMeTh cBOOOJHO ONEpUpOBaTh MOHATHAMU: IrpaduK QyHKIHH,
obpatHass (yHKIHS, KOMIO3UIUS (GYHKIUHA, JHHEHHAs (YHKIUS,
KBajgpaTu4Has (QyHKOMSA, CTerNeHHas (QYHKUUS C  IEeTbIM
mokaszaTesieM,  TPUTOHOMETpUYeckue  (QyHKIuH,  oOpaTHbIC
TPUTOHOMETPHUYECKHUE byHKINH, NoKa3arenbHast u
norapudmmuyeckas GyHKINN; YMEHHE CTPOUTH rpaduku (GpyHKIHIA,
BBITOJIHATH peoOpa3zoBaHus rpa@uKoB (PYHKIIHIA;

YMEHUE HCIIONB30BaTh rpadukd (GYHKOUHA OO  H3Y4YCHHUs
NPOIIECCOB M 3aBHCUMOCTEH TIpU PEIICHUW 33Jad M3 JAPYrHX
y4eOHBIX IPEMETOB U U3 PeaibHON KU3HU; BBIpAXXaTh (GOpMyITaMu
3aBHCUMOCTH MEXJy BeJTUUYNHAMH,

yYMEHHUE CBOOOIHO OINEPHPOBATH MOHATHSAMH: YETHOCTH (DYHKIIHH,
HIEPUOTUIHOCTh byHKIHH, OTrPaHUYCHHOCTh byHKIHH,
MOHOTOHHOCTh (DYHKIMH, IKCTpEMYM (YHKIHH, HauOOJbIIee MU
HaVMEHbIllee 3HAaueHUs (QYHKIMU Ha TPOMEXKYTKE; YMEHHUE
MPOBOJIUTH UCCIIE0OBaHUE (DYHKITUH;

YMEHHUE HCII0JIb30BaTh CBOIMCTBA U rpaduku GyHKIMIMA U1 pereHns
ypaBHEHHI, HEPABEHCTB M 33/1a4 C MapaMeTpaMu; M300paxkaTh Ha
KOOPJMHATHOM IUIOCKOCTM MHOKECTBA PpEIICHUH YypaBHEHMI,
HEPaBEHCTB U UX CHCTEM;

- YMCTb CBO6OI[HO OIICpHUPOBATH IOHATHUAMMU
IOCICa10BAaTCIIBHOCTD, apI/I(i)MeTI/ILIGCKaSI mporpeccus,
TCOMETPHUICCKAA Iporpeccusd, OCCKOHEUHO Y6LIBaIOIJ_Ia$I
TreoOMETpHUICCKas IIporpeccus; YMCHHC 3aaaBaTb

nocCICA0BAaTCIIbHOCTH, B TOM YHUCJIC C NOMOIIBKO PCKYPPCHTHBIX
(opmyu;

- YMCTL OIICPpHUPOBATH IOHATUAMH: HCIIPCPLIBHOCTH (I)YHKI_II/II/I,
acUMNTOTHl Trpaduka (QyHKUIMU, TepBas W BTOpas MHPOU3BOIHAS
(GYHKINH, T€OMETPHUUECKUH U (PU3NYECKHI CMBICT MPOU3BOIHOM,
nepBooOpasHasi, ONpENEICHHBIM WHTETpaj; YMEHHUE HaxOIWTh
ACUMIITOTHI rpa(bmca (I)YHKI_II/II/I; YMCHHUEC BBIYUCIIATH IMPOU3BOAHLIC
CYMMBI, TIPOW3BEJCHUS, YACTHOTO M KOMIO3UIMH (YHKIIHH,
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HaXOJUTh YpaBHEHHE KacaTeJIbHOU K rpaQuKy QyHKIMHU;

YMEHHUE UCMOJIb30BATh MPOU3BOAHYIO IJISl UCCIENOBAaHUS (DYHKIIHIA,
JUI1 HaXOXKJEHWsI HAaWIy4dllero pelieHus B HPUKIAJAHBIX, B TOM
YHce COLMAIbHO-3KOHOMUYECKUX M (U3NYECKHX 3aJadax, I
OIpeNIeJIEHUs] CKOPOCTH M YCKOPEHHs; HaXOAWUTh IUIOIAgH U
00beMbl (UTYp C TIOMOIIBIO MHTETpajia; MPHUBOAUTH IMPUMEPHI
MaTeMaTH4eCKOro MO/JICJIMPOBAHUS c MIOMOILBIO
Qg depeHInanbHbIX ypaBHEHUH;

- yMeTb OIEpUpPOBaTh IOHATHUAMU: KOMIUIEKCHOE 4YHCIIO,
COIIPSDKEHHBIE  KOMIUIEKCHBIE YHUC]IA, MOJYJAb U  apPryMEHT
KOMILUIEKCHOTO 4HCia, (opMa 3amuCH KOMIUIEKCHBIX YHCEl
(reomeTpuyeckas, TPUrOHOMETpUYECKas U ajredpandeckas); yMeTh
IPOM3BOIUTh apU(PMETHUECKUE JEHCTBUS C KOMIUICKCHBIMHU
YucIaMH; TPUBOAUTH IPHUMEPBl MCIOJIB30BAaHUS KOMILIEKCHBIX
YHCell;

- yMeTb  CBOOOJHO  OINEpPUPOBaTh  MOHATUSIMH:  CpE/IHEee
apupmMeTHIecKoe, Meuana, HanOoJIpIIee ¥ HAMMEHbIIIEe 3HAYCHHS,
pa3max, JUCIEpCHUs, CTaHAApTHOE OTKJIOHEHHUE Ui OINUCAHUSA
YHCJIOBBIX JJAHHBIX; YMEHHUE UCCIIE0BATh CTATUCTUYECKUE JITAHHBIE,
B TOM UHCIE C MpPUMEHEHHEeM TIpaduiyecKux METO0B U
ANEKTPOHHBIX CPEACTB; TIpadUuecKd UCCIE0BATh COBMECTHbBIE
HaOJIIO/IEHUST C TOMOUIBIO JMarpaMM pacCeUBaHHUs M JIMHEHHOMN
perpeccuu;

- yMeThb HaxOIMThb BEPOSTHOCTU COOBITUH C MCIOJIb30BaHHEM
rpaduyecKux METOJ0B; MPUMEHATDH JUIsl pelieHus 3aaa4d (HOpMyIIbl
CIIO)KEHUSI M YMHOXKEHHS BepOsSTHOCTEH, (opMyidy MOIHON
BeposiTHOCTH, (opmyny bepHymm, koMmOuHaTtopHble (GaKTBl |
(opMyJIbl; OLIEHHBAaTh BEPOSATHOCTH pPEATbHBIX COOBITUH; yMEHUE
ONEpUPOBATh TMOHATHSAMH: CIIy4ailHas BeJIWYWHA, paclpeleieHHe
BEPOATHOCTEM, MaTeMAaTUYECKOE  OXKUIAHWE, JUCIEpPCHs U
CTaH/IApTHOE OTKJIOHEHHWE CIy4yallHOM BEIMYUHBL, (YHKIHH
pacnpeneneHuss U IUIOTHOCTH PaBHOMEPHOTO, MOKa3aTEIbHOTO U
HOPMaJbHOTO pacIpe/eleH’il; yMEHHE HCIONb30BaTh CBOICTBa
U3Y4YEHHBIX pacHpeleleHU I PEleHus 3a/ad; 3HAaKOMCTBO C
MOHATHSMHM: 3aKOH OOJIbIIMX YHCENI, METOAbl BBIOOPOYHBIX
HCCIIEIOBaHMM; YMEHHE MPUBOJIUTH NIPUMEPHI MPOSBICHUS 3aKOHA
OO0JIBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX;
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- yMeTb CBOOOJHO ONEpUPOBATh MOHATUSAMH: TOYKA, IpsMasd,
IUIOCKOCTb,  IIPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKMH  yrod,
JIBYIpPaHHBIA  YroJl, TpEeXI'paHHBIH Yros, IepeceKaroluecs,
napajuleJibHble U CKPEIIMBAIOIIMECS HpPSIMbIE, MapajlyIeNbHOCTh U
NEepHEHIUKYIAPHOCTh MHPSIMBIX M IJIOCKOCTEH, Yroil Mexay
HNPSAMBIMH, YIOJd MEXAY MpSAMOM M IUIOCKOCTBIO, Yrojl MEXIy
IUIOCKOCTSIMM; YMEHHE HCIOJIb30BaTh IPU PEIICHUH 3aj1ad
n3ydeHHbIE (PAKTHl M TEOPEMbI IUIAHUMETPUH; YMEHHE OLICHHBATH
pa3Mepsl 0OBEKTOB B OKPYXAIOIIEM MHUPE; YMEHHE ONEepUpOBAThH
HOHATHAMMU: MHOI'OI'paHHUK, ceueHue MHOT'OI'PaHHUKA,
NpaBWIBHBI MHOTOTPaHHUK, NpU3Ma, nHUpamuaa, ¢urypa u
IOBEPXHOCTh BpALlEHUs, IINHAP, KOHYC, 1Iap, cdepa, pa3BepTka
IIOBEPXHOCTH, CEYEHMs] KOHYCa U LWIMHJpa, NapajulelbHbIE OCH
WIN OCHOBaHUIO, CEUEHHE Iapa, IJIOCKOCTh, Kacarouascs chepsl,
WINHIpPA, KOHYCA; YMEHHE CTPOUTh CEUEHHE MHOTOrpaHHMKa,
n300pakaTb MHOTOI'PaHHUKH, (UTYpbl U MOBEPXHOCTH BPALICHMS,
UX CEYEHHUs, B TOM YHCJIE C IMOMOUIbIO 3JEKTPOHHBIX CPEJACTB;
YMEHUE  HIPUMEHSTh  CBOMCTBA  IeOMETpUYECKMX  (uryp,
CaMOCTOSITENTFHO (POPMYITMPOBATH ONPENEIICHHS H3y9aeMbIX QUTyp,
BBIIBUTaTh TUIIOTE3bl O CBOMCTBaX M NPU3HAKAX T'€OMETPUUYECKUX
¢uryp, o0OCHOBBIBaTh WMJIM ONPOBEPraTh MX; YMEHUE INPOBOJIUTH
Kj1accupukanuo (GUryp mo pasiuyHbBIM TpPU3HAKaM, BBINOJIHATh
HE00XO0IMMBIE JIOTIOJIHUTENbHBIE TTOCTPOEHUS;

- yMeTh CBOOOJHO ONEpUPOBATh MOHATUAMU: IUIOLIAb (PUTYPHI,
o0beM (urypel, BeIMYMHA YIJIA, pPACCTOSHUE OT TOYKH [0
IUIOCKOCTH, PACCTOSTHUE MEXAY INPSAMBIMH, PACCTOSHUE MEXKIY
IUIOCKOCTSIMU, — IUIOHIaab  ceppl, MIOWAAb  OBEPXHOCTH
OUpaMHUIbl, TpPHU3MBI, KOHyCa, LWIMHIpa, o00beM  Kyo0a,
MPSIMOYTOJIBHOTO  Mapajielenunena,  MUPaMHIbl,  IPU3MBIL,
UWINHApA, KOHYCA, [1apa; yMEHHE HaXOAUTh OTHOLIEHHE 00BEMOB
Mo100HBIX pUryp;

- yMeThb CBOOOJHO OINEpPUPOBATH MOHATUSAMHU: JBH)KEHHE,
napajuleNibHbIl  TepeHOC, CHMMETpPUSl Ha IUIOCKOCTH M B
MPOCTPAHCTBE, MOBOPOT, IpeoOpa3zoBaHKME MOJO0US, MOAOOHbIE
Gburypsl; yMeHHE pPAclo3HaBaTh paBHblE M MOJOOHbIE (GUTYpPHI, B
TOM YHCIE B TPUPOAE, MCKYCCTBE, apPXUTEKType; YMEHHUE
UCIOJIb30BATh reOMETPUUYECKHE OTHONICHHUS, HaXOJUTh




27

reOMETPUUYECKUE BEIUYMHBI (AJIMHA, Yroj, IUIOIIab, 00beM) Ipu
pelIeHnH 3aJad U3 JAPYTUX Y4EOHBIX MPEAMETOB U U3 pEealbHOMN
KHU3HU;

- yMeThb CBOOOJHO OIEPHUPOBATH MOHATHAMHU: HPSIMOYTOJIbHAS
cucreMa KOOpJIMHAT, BEKTOp, KOOPIMHATHI TOYKH, KOOPAMHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOM3BEACHUE BEKTOPA Ha YUCIIO,
pas3loXeHue BeKTopa 10 0a3ucy, CKalsgpHOe IpOM3BEAEHUE,
BEKTOPHOE IIPOM3BENEHUE, YOl MEXIYy BEKTOpaMH; YMEHUE
HCII0JIb30BaTh BEKTOPHBIA M KOOPAMHATHBIM METOA ISl PELICHUS
TreOMETPUUECKUX 3a7ad M 3aJad JPYrMX Y4YeOHBIX IPEIMETOB;
ONEpUpPOBaTh MOHATUSAMU: MaTpula 2x2 u 3x3, omnpenenureib
MaTpHIIbl, FCOMETPUUECKUNA CMBICIT OIIPEICIIUTES;

- YMeTb MOJEIHUpOBaTb pEAIbHbIE CHUTyallUM Ha  S3bIKE
MaTeMaTHKH; COCTaBJISTh BBIPaKEHUs, YpaBHEHUs, HEPABEHCTBA U
UX CHUCTEMBl IO YCIOBHUIO 3aJauyM, HCCIIEOBAaTh IOCTPOCHHbIE
MOJIEJI C UCIIOJIb30BaHUEM amrapara ajareopbl, HHTEPIPETUPOBATh
IOJIyYEHHBIH pE3yJbTaT; CTPOUTH MaTEMaTHUYECKUE MOJEIH C

MOMOIIbI0 T[EOMETPUUECKUX TMOHSITHA M  BEJIMYUH, pellaTh
CBA3aHHBIE C HHUMH TPaKTUYECKHE  3aJadyd;  COCTaBJIATh
BEPOSITHOCTHYIO MOJI€NIb WM HHTEPIPETUPOBATh IMOJIYYECHHBIN
pe3yabTaT;  pemarh — MNPUKIAJHBIE  33aJadyd  CPEJCTBAMH
MaTE€MaTUYeCKOro  aHajau3a, B TOM  YHUCIE  COLHUAIbHO-

SKOHOMHUYECKOTO U (PU3UIECKOTO XapaKTepa;
- YMEHHE BBIOMPATH MOAXOJSAIINI METOM JUIsl pEIICHU 3a/1auH,

IIK 1.3.
[IpoBOAUTH peMOHT
Pa3IMYHBIX TUIIOB
JIBUTaTENEH B
COOTBETCTBUH C
TEXHOJIOTHYECKOM
JTOKYMEHTaen

- yMeThb TEpEeHOCHTb 3HAaHUS B
00JacTh KUZHEEATEIILHOCTH;
- yMeTb  HHTEIPUPOBATH
MpeIMETHBIX 00IacTei;

- HCIONB30BaTh CPeACTBA HWH(MDOPMANHMOHHBIX H
KOMMYHHUKAIITMOHHBIX ~ TEXHOJIOTMH B  pEUICHHUH
po¢eCCHOHABHBIX 3a/1a4 ¢ COOJI0ICHIEM TPpeOOBaHMIA
I'OCT, TEXHUKHU 0€30MacHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBBIX M STHYECKHX HOPM,
HOpM MH(OPMALIMOHHON 0€30MaCHOCTH;

MPAKTUYCCKYIO

3HaHUuA u3 Pa3HBIX

- yMeTh OTIepupOBaThH MTOHSTUSMH: palrroHaibHbIE,
UppanuoHaIbHbIe, TOKa3aTeNbHbIE, CTENICHHBIE, JJOrapu(MUIECKUE,
TpI/IFOHOMeTpI/ILICCKI/Ie ypaBHeHI/Iﬂ 158 HepaBeHCTBa, HUX CUCTEMBI,

- yMeThb OMNEpUpOBaTh MOHATUSIMH: MHOTOIPAHHUK, CEUYCHHE
MHOTOTpaHHHKa, KyO, mHapajielenunes, Mpu3Ma, OUpaMHIa,
¢durypa u MoBEpXHOCTH BpAIIEHUS, IIWIMHIpP, KOHYC, IIap, chepa,
cedeHus (UTyphl BpaIIeHUs, IUIOCKOCTh, Kacaromiascs cQepsl,
HWINHIPa, KOHYCa, TUIOMIAh MOBEPXHOCTH MHPAMUIBI, MPU3MBI,
KOHYCa, UATUHAPA, IUIOIIAab cthepsl, obbem  KyOa,
MPSMOYTOJIBHOTO  Tapajiielienunea,  MUPAMHUIbI,  TPU3MBL,
MWIMHIpa, KOHYCa, IIapa; YMEHHE W300pakaTh MHOTOTPAHHHUKHU U
MOBEPXHOCTU BpAIIEHUS, UX CEYEHHS OT PYKH, C TOMOIIBIO
YEpPTEKHBIX HMHCTPYMEHTOB M DJIEKTPOHHBIX CPENCTB;, YMETh
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pacrno3HaBaTh CUMMETPHUIO B MPOCTPAHCTBE; YMETh pPaclo3HaBaTh
MPaBUIIbHBIE MHOTOTPAHHUKH;

- YMeThb ONEpUpOBaTh MOHATHSAMH: MPSIMOYTOJbHas CHUCTEMa
KOOpAMHAT, KOOPAMHATHI TOYKH, BEKTOp, KOOPJIMHATHI BEKTOPA,
CKaJspHOE TPOMU3BEJEHUE, Yol MEXAY BEKTOpamMH, Cymma
BEKTOPOB, IMPOU3BE/ICHUE BEKTOPA HA YHUCIIO; HAXOJIUTh C TOMOIIbIO
U3YYEHHBIX (OPMYJl KOOPAMHATHI CEPEIUHBI OTPE3Ka, PACCTOSIHHE
MEXY IBYMsI TOUKaMU
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2. CTpyKTypa M coaepxanue 001eo0pa3oBaTeIbHON JTUCHUILTHHbBI

2.1 O0beM TUCHUILIMHBI M BUIBI Y4eOHOH padoThI

Bua yueOHoii padoThI

O0BeM B yacax

O0bem 00pa3oBaTe/IbHON NPOrPAMMBbI AUCHUIIJIMHBI 340
1. OcHOBHOE coJiep:KaAHME: 278
TEOPETUYECKOE 00yUCHHE 116
MPAKTHYECKUEC 3aHSATUS 162
B T. 4. KOHTpOJIbHBIC paOOTHI 24
2. IIpodeccHoHaTbLHO-OPUEHTHPOBAHHOE CO/IEePKAHHNE 52
TEOPETHYECKOE 00yUEHUE 2
NPAKTHUECKHUE 3aHATHUS 50
B T. 4. KoHTpONIBHBIE pabOTHI -
IIpomexyTouHasi arrectanus (IK3aMeH) 10
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2.2. Temarnueckuii aH u coaepxkanue nuciuiuinabl OY [1.07 «MaremaTuka

Conep:xanue yueOHOro Marepuasa (0CHOBHOE U POo¢ecCHuOHAIBHO-

anMeHOBAaHHe ° ua beM | PopMupyeMble
H Nt B 00 (0] y
OPHEHTHPOBAHHOE), TA00PATOPHbIE U MPAKTUYECKUE 3AHATHS,
pa3/ieJioB M TeM | 3aHATHS | 3aHATHUSA . YacoB | KOMIETeHUUH
HWHIMBHUYAIBHBIH MPOEKT (€U MpeyCMOTPEHbI)
1 2 3 4
OcHOBHOe co/Iep:KaHue
Tema 1. [loBTOpEeHHE Kypca MaTeMaTHKH OCHOBHOM HIKOJIbI 22
Conepxanue yueOHOro Mateprasia (OCHOBHOE M MPO(eCcCHOHAIBLHO - OPHEHTHPOBAHHOE)
2 = 1 JI Ienu u 3a1a4y IpU U3yYECHUH MaTEeMaTHKU 2
2 S 2 [Ip3 | Ywucna u BeruncnaeHus. BelpaskeHus u npeodpazoBaHus 2 OK-01, OK-02,
v £ 3 Mp3 |Ceomerpus HA IUIOCKOCTH: BUIABI IIOCKHX UIYP M HX ILIOIAAH 2 OK- 03, OK-04,
z 5 . 4 Ip3 | IIpakTHKO-OpPHEHTHPOBAHHBIE 321249 B Kypce FéOMeTPHH HA ILIOCKOCTH 2 OK-05, OK-06,
S
S = 5 5 JI [IpocTble MpOLEHTHI, pa3Hble CIOCOObI MX BBIYMCICHHUS 2 OK-07,
2 2 E 6 I1p3 C1okHbI€ TPOLIEHTHI 2 MK 1.1, TIK 1.2
= < < i} e
= § 7 [1p3 JluneiiHble, KBaJpaTHbIE, IPOOHO-IMHEITHBIE YPAaBHEHUS M HEPABEHCTBA 2 K 1.3
ol 8 JI CucTeMbl IMHEWHBIX YPaBHEHUH U cIOCOOBI UX PELICHUS 2
g g 9 [1p3 CucreMbl HETMHEMHBIX YPaBHEHUH U HEPABEHCTB U CHOCOOBI UX PELICHUS 2
P o
2 10 JI Oynkumu, ux ceorctBa. CrocoObl 3a1aHus QYHKINH 2
11 IIp3 | KonTponbHas pabora 2
Tema 2. Ctenenu u kopHu. CtenenHasi pyHKIus 18
Cojeprkanue yueOHOro Matepuasia (OCHOBHOE ¥ MPO()eCCHOHAIBLHO - OPHEHTHPOBAHHOE)
12 JI Kopnu n-ii crenenu u3 uncia U ux cBoictBa. ApudMeTnyecKkuii KOpeHb. 2
E' 13 IIp3 | [IpeobpazoBaHue pallMOHANBHBIX M HPPAIIMOHAIBHBIX BBIPAXKEHUH. 2
= = CreneHn ¢ palMOHAIGHBIMH TIOKa3aTelsiMH, HX cBoicTBa. CremeHn ¢ OK-01. OK-02
< g 14 JI JNeUCTBUTENBHBIM  MMOKa3aTeneM. [loHATHE cTemeHM ¢ HppalMOHAIbHBIM 2 OK- 03’ OK-0 A:
= = ° ’
= 3 IIOKa3aTcJIEM _ OK'OS, OK-07
5 = 15 ITp3 ITpeoOpa3oBaHue BBIpAXKEHHH, COACPIKALINX CTEIICHH 2
E = 16 JI CrenenHas QyHKIMS, ee rpaduK U CBOMCTBA 2 IK 1.1, TIK 1.2,
O 3 17 1 PaBHOCWIIBHOCTP MppanMOHANBHBIX YPaBHEHWH W HEPAaBEHCTB. MeToasl HX 5 IK 1.3
N § peleHus
= =
s 0 18 [Ip3 | Pemenue uppanvoHaJbHBIX YpaBHEHUN 1 HEPABEHCTB 2
) v - o
= 19 I3 Hcnonb3oBaHue CBOWCTB CTEMEHHOM (QYHKIMU TpU pEIIEHUH YpaBHEHUH WU 2
P HEPaBEHCTB
20 IIp3 | KonTpospHas pabota 2
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Tema 3. Iloka3zaTesqbHass GyHKIHA 18
= Conepxanue yueOHOro Mateprasia (OCHOBHOE M MPO(eCcCHOHAIBLHO - OPHEHTHPOBAHHOE)
2 21 JI ITokazarenpHas GyHKIHS, €€ rpad)uK U CBOMCTBA. 2
=4 22 o3 [Ipumenenne mnokazatenpHOW (GyHKIMH. PeleHne mokasaTeNbHBIX ypaBHEHUH 2
= P (G YHKIMOHATBEHO-TPAQUIECKUM METOJIOM OK-01, OK-02,
E 23 [Ip3 | Pemenune nokasaTenbHBIX YPABHEHUH METOOM YPaBHUBAHMs MOKa3aTeNeh 2 | OK- 03, OK-04,
< 4 o3 Pemrenne mnoxasaTenbHBIX YpPABHEHUN METOJIOM BBEICHHUS HOBOW IMEPEMEHHOM, 5 OK-05, OK-07
E P (YHKIMOHATBHO-TPaQUIECKIM METOOM. MK 1.1, TIK 1.2,
2 25 JI Pemenue nokasaTenbHBIX HEPABEHCTB 2 K 1.3
= 26 [Ip3 | Pemenue nokasarenbHBIX YPaBHEHUH U HEPABEHCTB 2
= 27 [Ip3 | Pemenue cuctem nokasaTesIbHbIX YpPaBHEHUN 2
o 28 I3 Pemienue noka3aTeNbHBIX YPAaBHEHMH M HUX CHUCTEM, PEIICHUE I0Ka3aTeNIbHBIX 2
= P HEPABEHCTB
= 29 [1p3 KonTponbnas pabora 2
Tema 4. Jlorapudgmsl. Jlorapupmuyeckas pyHkuus 30
Cojeprkanue yueOHOro Matepruasia (OCHOBHOE ¥ MPO()eCCHOHAIBLHO - OPHEHTHPOBAHHOE)
= 30 JI Jlorapu¢m yucina. JlecATUUHBINA U HATYpaJIbHBIN JOrapudMbl, YUCIIO € 2
i 31 [1p3 OcHoBHOE JlorapuMuyIecKkoe TOKIECTBO. Brruncnenue norapudma 2
@ 32 JI Coiictpa norapudmon. Oneparus torapuMUPOBAHHSL. 2
E 33 I1Ip3 | [eiicTBus c norapupmamu 2
'g' 34 [Ip3 | I[IpeoOpa3oBanue norapuMUIECKUX BEID2KEHIH 2 OK-01, OK-02,
= 35 JI Jlorapudmuueckasi pyHKIUS U ee CBOIMCTBA 2 OK- 03, OK-04,
é = 36 JI I'paduk norapudpmuyeckoit pyHkIMH 2 OK-05, OK-07
- g 37 T [lonsatne  norapupmmueckoro ypaBHeHus. Omnepanusi TOTEHIMPOBAHUS. 5
z OCHOBHBIE METO/1bl pelIeH!s! JJorapu(pMUUECKUX YpaBHEHUN IIK1.1, 1K 1.2,
'g‘ & 38 [Ip3 | Pemenue norapudmMuueckux ypaBHEHHI METOAOM NOTEHUIMPOBAHUS 2 K13
= 39 I1p3 Pemienue norapupMuuecKkux ypaBHEHHH METOJIOM BBE/IEHUS] HOBOM MEpeMEHHOMN 2
g 40 I1p3 Pemenne ypaBHeHUH 1 HEpaBEHCTB (QYHKIMOHAIBHO-TPAQUUECKUM METOJIOM 2
5 41 I3 ANTOpUTM pelIeHHUs] CUCTEMbl YpaBHEHHH. PaBHOCHIBHOCTH Jorapu(MUUECKUX 5
= p YpaBHEHU U HEPABEHCTB
E 42 IIp3 | IlpumeHenue Jorapugma 2
43 IIp3 | Jlorapupmuueckasi cnupanb B npupoae. Ee maremaTnyeckue cBoiicTea 2
44 IIp3 | KonTponpHas paborta 2
Tema 5. OcHoBbl TpUronomerpum. Tpuronomerpudeckue pyHkunu 40

OK-01, OK-02,
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Conepxanue yaeOHOro Matepraia (OCHOBHOE M MPO(ecCHOHAIBHO - OPHEHTHPOBAHHOE) OK- 03, OK-04,
45 1 Pagmannass mepa yrna. BpamarensHoe nBmkenue. CHUHYC, KOCHHYC, TaHTEHC U 2 OK-05, OK-07
E KoTaHreHc yucia. OCHOBHbBIC TPUTOHOMCTPUYICCKHUEC TOKIACCTBA MK 11 K 12
= 16 7 3aBUCUMOCTbh MEXY CUHYCOM, KOCUHYCOM, TAHT'€HCOM U KOTaHI€HCOM OJIHOTO U 5 K 1. 3’ ’
= TOTO K€ yIJa
& Tpuronomerpuueckue ToxaecTsa. CHHYC, KOCUHYC, TAHI'€HC M KOTAHT€HC YTJIOB
2 47 IIp3 o 2
§ 48 I1p3 DopMyJIbl IPUBEIEHUS 2
2 49 JI CuHyc, KOCHHYC M TAHT'€HC CYMMBI ¥ Pa3HOCTH JIBYX YTJIOB 2
? 50 JI CuHyC ¥ KOCUHYC JBOMHOTO yria. @opmynvl HOI08UHHO20 Yea. 2
= [IpeoOpa3oBaHue TPUTOHOMETPHUYECKHX BBIPAKECHUH MO (OpMyJaM CyMMBI U JBOWHOTO
S 51 IIp3 yrma 2
E 52 1 [IpeoOpazoBanue CyMMBI M pa3HOCTH TPUTOHOMETPHUYECKUX (PYHKITMI B IPOM3BENCHUE U 2
=3 oOparHas 3aja4da
: 53 [1p3 [Ipeobpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKECHUN 2
= 54 JI CpoiicTBa U rpaKy TPUTOHOMETPUYECKUX (PYHKIIUN 2
5 55 [Ip3 | [pocteiimme npeodpa3zoBanus rpagKOB TPUTOHOMETPUYECKUX (HYHKIUI 2
§ 56 Mp3 HUcnoab3oBanue CBOMCTB TPUTOHOMETPHUYECKUX pynxumit B 2
S npogecCHOHAIBHBIX 3a/1a4ax
= 57 T OOparnble TpuroHoMmerpudeckue ¢ynkuuu. [Ipocreiinine TpuroHoMerpudeckue 5
= YpaBHCHMUSI
4 58 I1p3 Pemrenne npocTenIuxX TPUroHOMETPUIECKUX YPABHEHUN. 2
% 59 [1p3 OCHOBHBIE METO/Ibl PELIEHUS] TPUTOHOMETPUUYECKUX YPaBHEHUH. 2
o 60 [Ip3 | Pemenne TpUrOHOMETPUYECKUX YPAaBHEHHUN 2
'-g 61 JI [Ipocreiimme TPUroHOMETPUUECKHAE HEPABEHCTBA 2
=z 62 [1p3 CucreMbl IPOCTEHIINX TPUTOHOMETPUYECKUX YPAaBHEHUN 2
= 63 [Ip3 | PemeHue TpUroHOMETpUYECKUX YPAaBHEHHH U HEPABEHCTB 2
64 IIp3 | KonTponbHas padboTa 2
Tema 6. KommiekcHble yncia 8
o Conepxanue yaeOHOro Mateprasia (OCHOBHOE M MPO(eCcCHOHAIBLHO - OPHEHTHPOBAHHOE) OK-01. OK-02
_ E 65 1 [TonsiTHe KoMIIIEKCHOTO yucna. Anredpanyeckas ¢opMa KOMIUIEKCHBIX YUCEN U 5 OK- 0?; OK-0 4
«; % 3 JeMCTBUS C KOMIUIEKCHBIMU YHCIIaMU B alredpandeckoil popme _ OK-0 5” OK-07 '
o
E 2 66 T Z]iII/IfIII"V(I);I-IOMeTpI/IquKaH W TIOKa3areabHas (GOPMbI KOMITIEKCHBIX YHCET U IeHCTBHS 5 MK 1.1, TIK 1.2,
= MK 1.3
< 67 [Ip3 | [Ipumepsl HCIOJIb30BaHNS KOMITJIEKCHBIX YHCET 2
68 [Ip3 | BoimosiHeHue pacueToB ¢ MOMOUIbI0 KOMIUIEKCHBIX YHCEl 2
Hroro 3a cemectp | 136
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Tema 7. KoopanHaThl M BEeKTOPbI 14
Conepxanue yaeOHOro Matepraia (OCHOBHOE M MPO(ecCHOHAIBHO - OPHEHTHPOBAHHOE)
= 69/1 7 JlexkapToBbl KOOpPAMHATHI B MpocTpaHcTBe. [IpocTeiiiue 3amaun B KOOpAUHATAX. 5
= PaccrosiHre Mex 1y IByMs TOUYKaMH, KOOPAWHATHI CEpeIMHbI OTPE3Ka
E 70/2 1 Bexkrtopsl B poctpancTBe. JlelicTBus Haa BekTopamu. CKalgpHOE MPOU3BEIACHUE 5 OK-01, OK-02,
= 3 BEKTOPOB OK- 03, OK-04,
§.. E‘ 71/3 Tp3 Komnnanapubeie BekTOpbl. Pa3znokeHue BeKTOpa MO TPEM HEKOMIUIaHAPHBIM 5 OK-05, OK-07
§ % BEKTOpaM IIK 1.1, T1IK 1.2,
o 72/4 Tp3 Koopaunatel BekTOpa, CKalIsipHOE MPOU3BEICHUE BEKTOPOB B KOOPAMHATAX, YIOJl 2 I[IK' 1.3
= MEXy BEKTOpaMH
E 73/5 IIp3 | Pemenune npakTHKO-OPHEHTHPOBAHHBIX 33124 HA KOOPAUHATHOM MJIOCKOCTH 2
74/6 I[Ip3 | Pemenue 3a1a4 Ha KOOPAMHATHI H BEKTOPbI 2
7517 IIp3 | KouTposbHas pabota 2
Tema 8. IlpsiMble ¥ MJII0OCKOCTH B MPOCTPAHCTBE 24
Conepxanue yaeOHOro Mateprasia (OCHOBHOE M MPO(ecCHOHAIBLHO - OPHEHTHPOBAHHOE)
76/8 T OcHOBHbBIE TIOHSTHSI U aKCUOMBI CTEPEOMETPHH. B3aumHoe pacmnosioxxeHue ABYX 9
" IpsSIMBIX B IpocTpaHcTBe. [Ipr3HaK U CBOWCTBO CKPEIIMBAIONIMXCS MPSMBIX
= 7719 JI [TapamiensHOCTh IPSAMON ¥ TIOCKOCTH. [Ipr3HaK u cBOMCTBA. 2
§ 28/10 Ip3 Pemenne 3amay Ha NPUMCHCHNE aKCHOM CTEPEOMETPHH M HX CIICZICTBUH, 5
5 o NapajuIebHOCTh MPSIMOM U TIOCKOCTH _ OK-01. OK-02
= = 79/11 JI [TapamnensHble muockocTy. IIpu3Hak u cBOMCTBA. 2 OK 03’ OK-0 A:
: E 80/12 IIp3  |Pemenne 3a1a4 1o Teme 2 OK: 05 ’ OK--O7 :
2 2 81/13 T [leprienAuKynsApHBIE TPSMBIE. Hepl‘[eVH,Z[I/IKy'J'IHpHOCTB OpsIMOMl M TUIOCKOCTH. 2 MK 1.1, TIK 1.2,
=g [Tpu3HaK MepreHANKYISIPHOCTH MPSIMON M TUTOCKOCTH. K 1.3
s B 82/14 JI Ilepnenukynsp u HaknoHHas. TeopeMa o Tpex NEpHeHIUKyIIsIpax. 2
o':o 83/15 IIp3 | Yron Mexay npsMOH M INIOCKOCTHI0. YTOJ MEXKY IIIOCKOCTIMU 2
g 84/16 T [leprienauKynspHble MIOCKOCTU. [IpU3HAK NEpHEeHAMKYISIPHOCTH IUIOCKOCTEH. 5
e PaccrosiHus B ipocTpaHCTBE.
85/17 IIp3 | Pemenue crepeoMeTpHYECKHX 33/1a4 MPAKTHYECKOI0 COACP/KAHUSA 2
86/18 I1p3 Pemenne 3amau 2
87/19 IMIp3 | KouTponwsHas pabora 2
Tema 9. Ilpon3Boanas GpyHKIMH, ee IPUMEHEHHE 40
=g o Conepskanue yueOHoOro Marepuana (OCHOBHOE M MPOodecCHOHATBLHO - OPHEHTHPOBAHHOE) OK-01, OK-02,
o = = = Omnpenenenne YMCIOBOM MOCIEIOBATEILHOCTH, €€ CBOMCTBA M CIIOCOOBI 3aJaHMSL. OK- 03, OK-04,
g S = = 88/20 T Onpenenenne mpefiena  MOCHEN0BATENbHOCTH. Brruucnenne — mpenenos 2 OK-05, OK-07
e % £ E nocnenoBarenbHocTel. [penen Gpynkiun Ha 6eckoneunoctu. [Ipenen pyHkmu B MK 1.1, [IK 1.2,
2 = e TOYKE. IIK 1.3
== 89/21 JI [Ipupamenue aprymenta M ¢GyHKUMU. 3a7ayd, KOTOpPblE MPHUBOJAT K HMOHSATHIO 2
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npou3BogHOM.  OmnpeneneHue  MPOU3BOJHOM.  ANTOPUTM  BBIUMCICHUS
MPOU3BOIHOMN
90/22 I1p3 dopmynsl guddepennupoanus. [IpaBuna quddepeHuupoBaHus 2
91/23 [p3 | Auddepenumpopanue hyHKImi 2
92/24 I1p3 CnoxxHast GyHKIHS B €€ TPON3BOTHAS 2
93/25 IMp3 | Auddepenimpoanne GyHKIIHH 2
94/26 I1p3 [Tpon3BoIHBIE BBICIINX TOPSIIKOB 2
[lonatue wuenpepbiBHON (yHkuu. CBoiicTBa HempepbiBHONH (yHKIMH. CBS3b
95/27 JI MEXIy HENPEephIBHOCTEIO U AuddepeHInpyeMOCThI0  (PYHKIIMH B TOYKE. 2
ANTOpPUTM pelieHHns HEPaBEHCTB METOJJIOM HHTEPBAJIOB
96/28 mp3 I'eomeTpuyecknii cMbICJI MPOU3BOAHON (PYHKIIUU. YPaBHEHHE KacaTeJIbHOM 2
K rpaguKy (pYHKIHH
97/29 IIp3 | HaxoxneHue ypaBHeHHS KacaTeIbHON K TpaduKy GyHKINN 2
98/30 [Ip3 | Pusuyeckuii CMbICJ NPOU3BOJIHON B NPo¢ecCHOHATBHBIX 32/1a4axX 2
99/31 JI Bospacranne n yosiBanue Gyakimn. TOYKH SKCTpeMyma 2
CooTBeTcTBHE 3HaKa BTOPOW MPOU3BOIHON BBIMTYKIOCTH (BOTHYTOCTH) (YHKIIUU
100/32 J Ha OTpe3Ke. 3aaui Ha MAaKCUMyM U MUHUMYM. [lousimue acumnmomol, cnocoowvl 2
ux onpeoeneHus
101/33 Ip3 Anroputm HCCIIe/I0BAHNS (GYHKIMM W TIOCTPOCHHUSI €€ Tpaduka C MOMOIIBIO 5
MIPOU3BOTHOM
102/34 Mp3 ITocTpoenune rpaguKOB MHOIOYJICHOB C HCIOJB30BAaHMEM ammapara 5
MAaTEeMATHYEeCKOr0 aHAJIM3a
103/35 IIp3 | UccrnenoBanue GpyHKIMI 1 HocTpoeHHne rpaMKoB 2
104/36 [1Ip3 | Haumensmee n HanOombiee 3HaYCHHE QYHKIIUN 2
105/37 mp3 HaxoxaeHnne onTUMaJbHOrO pe3ybTaTa ¢ MNOMOIILI0 TPOU3BOAHONH B 5
NPaKTHYECKHUX 3a1a4ax
106/38 [Ip3 | Pemenue 3a1a4 Ha MPOU3BOJHYIO U €€ IPUMEHEHUS 2
107/39 ITIp3 | KouTposbHas pabota 2
Tema 10. IlepBooOpa3Hasi U HHTerpaJ 16
Conepxanue yaeOHOro Mateprasia (OCHOBHOE M MPO(eCcCHOHAIBLHO - OPHEHTHPOBAHHOE)
108/40 JI IlepBooOpasHas u ee cBolicTBa. HeornpeeneHHbIN MHTErpaJ U €T0 CBOWCTBA 2
OK-01, OK-02,
109/41 I1p3 Haxoxaenue HeonpeaeneHHOro uuTerpaia. Tabnuia HHTerpagoB 2 OK- 03. OK-04
Tema 10. OrnpeenieHHbI HHTETPaJl, €r0 TEOMETPUUECKHUN B pu3nueckuii cmbici. CBOMCTBa ’ ’
110/42 J . 2 OK-05, OK-07
IlepBooOpazHas ornpeneneHHoro uHrerpaina. ®opmyna Hetotona-JleiiGHuma
= MK 1.1, [IK 1.2,
U MHTErpa 111/43 [1p3 Brruncnenue onpenenenHoro uaterpaia no gpopmysne Hototona-JleiiOnuna 2 MK 1.3
112/44 I IIpuMeHeHne omnpeaeeHHOr0 MHTErpaja K BbIYMCICHHIO IUIOIIA/e 2
IUIOCKHUX (uryp
113/45 IIp3 | Pemenue 3a1a4 Ha BbIYHCJICHHE IUI0MIaAel IVIOCKUX GUIYpP, 00bEMOB Teul 2
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114/46 IIp3 | IlpuMepsl NpuMeHEeHHUs] MHTEIPAJIOB B (PM3MKe U TeOMETPHH 2
115/47 IIp3 | KonTponwHas pabora 2
Tema 11. MHOrorpaHHMUKH U TeJIa BpalleHUsI 46
Conepxkanue yueOHOro Matepraia (OCHOBHOE M MPO(eCcCHOHAIBLHO - OPHEHTHPOBAHHOE)
[TonsiTne MHOTOTpaHHUKa. Ero smemMeHTHI: BepuInHbL, pedpa, rpaHH, AHAroHajb.
116/48 J 2
Ceuenue. BoIykiible ¥ HEBBIITYKIJIbIE MHOTOTPAaHHUKHU
[Tonsitue nmpusmel. Ee ocHoBaHMs 1 6okoBbIe rpaHu. Bricota nmpusmel. [Ipsmas u
117/49 J 2
HakJIoHHas npu3ma. [lpaBunbHas npusma. Ee ceuenne
118/50 b [MTapannenenumen, cBoiicTBa MPsIMOYTOJIFHOTO Mapaiienenunena, Kyo. Cedenue 9
Ky0Oa, napajuiejenunesaa
[Mupamuna n ee snementel. Ceuenue mnupamuisl. llpaBuinbHas mnUpamuza.
119/51 J 2
YcedenHnast nupamMuaa
= 120/52 IIp3 | [Inomans OOKOBOH M MOJHON MOBEPXHOCTH MPU3MBI, TUPAMUIBI 2
E 121/53 [1p3 Peuienue 3a1a4 Ha MHOTOIpaHHUKHU 2
= 199/54 T CuMMeTpHusi OTHOCHUTENBHO TOYKH, MPSMOU, IUIOCKOCTH. CHMMeETpHus B KyoOe, 5
§ napaJuleenuresie, Npu3Me, MupaMusIe
3 123/55 I[Ip3 | Cummerpusi B npupoje, apXuTeKType, TeXHUKe, B ObITY 2
S 124/56 B [Tousitue PaBUIILHOTO MHOTOTpaHHHKA. CoiicTBa NPaBUIIBHBIX 9 OK-01, OK-02,
= MHOTOTPaHHHKOB OK- 03. OK-04
2 125/57 IIp3 |PemeHnne 32124 NPUKJIAJTHOTO XapaKTepa 2 OK-05 ’ OK-07 '
= Dot
= 126/58 T Hunmuuap u ero snementsl. CedyeHue IuwinHApa (MapajuleIbHOE OCHOBAHMIO U 2 MK 1.1, TIK 1.2,
= ocu). Pa3zBepTka nunuuapa K 1.3
? 197/59 T Konyc u ero nsnemeHntsl. CedeHue KoHyca (mapajielibHOE OCHOBAHUIO H 2 '
5 MPOXO/IsIIee Yepe3 BEpIINHY), KOHMYecKre ceueHus. Pa3BepTka KoHyca
g 128/60 IIp3 | Pemenue 3a1a4 NPUKJIAJIHOIO XapaKrepa 2
- 129/61 JI VYceuennslii konyc. Ero obpa3syromias n Beicota. CedeHne yceuyeHHOro KOHyca 2
—
5 130/62 T Hlap u cdepa. Bzaumuoe pacnonoxenue chepsl u miockoctu. CedeHue mapa, 5
S cdepbl
B~ 131/63 IIp3 | Pemenue 3a1a4 o teme 2
[Tonstue 06 oobeme Tema. OObeM Kyba W MPSMOYTOJILHOTO TMapajuiesenuIe/ia.
132/64 J 2
O06wem npu3msbl U nWIMHApA. OTHOLIEHHE 00BEMOB MOAOOHBIX Tell.
133/65 I1p3 O0BemMbl TMpaMHJIbl U KOHYCA 2
134/66 Ip3 O06beM nrapa. [lmomaay MOBEpXHOCTEH TeJ BpaIICHHS 2
135/67 IIp3 | KomOuHaImu MHOTOTpaHHUKOB U TeJl BpaIlleHUs 2
136/68 Ip3 Hcnoab3oBanne KOMOMHAIM MHOTOTPAHHMKOB M TeJ BpalleHHs B 5
MPAKTHKO- OPHEHTHPOBAHHBIX 331a4axX
137/69 IIp3 | Pemenwne 3a/1a4 HA TUIONIAIA TOBEPXHOCTEH M OOBEMBI TEJI. 2
138/70 IIp3 | KonTponpHas paborta 2
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Tema 12. MHokecTBa. DJieMeHThI TeOpuM rpagos 8
o Coneprxanue yueOHoOro Marepuana (OCHOBHOEC H MPo(decCHOHATBHO - OPHEHTHPOBAHHOE) OK-01, OK-02,
~ 8 E _— 139/71 JI [Tonsitue MuokecTBa. [TogmuoxkecTBO. Oniepanuy ¢ MHOKECTBAMU 2 OK- 03, OK-04,
‘;' g5 E_ _g. 140/72 IIp3 Onepanum ¢ MHO:KecTBaMu. PellieHne NPUKJIAIHBIX 32/1a4 2 OK-05, OK-07
= § 3 § s 141/73 I1p3 [Tonstue rpada. Cesi3HbI rpad, AepeBo, UK rpad Ha MIOCKOCTH 2 I[K 1.1, TIK 1.2,
= E A = 14274 o3 Onucanue peajbHBIX CHTyanuid ¢ NOMOUIbI0O MHO:KecTB. IlpumeHeHme 5 IIK 1.3
P rpa¢oB K penieHuIo 3a1a4
Tema 13. DiieMeHTbI KOMOMHATOPUKHU, CTATUCTHKHU U TEOPUHU BEPOATHOCTEI 20
Conepxanue yuyeOHOro Matepraia (OCHOBHOE M MPO(eCcCHOHAIBLHO - OPHEHTHPOBAHHOE)
143/75 JI OcHoBHbIE NOHATUS KOMOMHATOPUKH. [lepecTaHOBKH, pa3MEIIeHHs], COUETaHUs 2
=5 144/76 I1p3 bunom Hprorona. Permenne koMOMHATOPHBIX 3a/1a4 2
E_ 5 145/77 JI CoObiTust 1 ux BUABL. Kitaccndeckas M CTaTUCTHYECKAs BEPOSTHOCTH COOBITHIA 2
= E 146/78 [1p3 HaxoxaeHue BepoaTHOCTEH COOBITHI 2
s
®
= g 14779 mp3 Oue“mca BEpOSITHOCTH co0biTHsA. OTHOCHTEeIbHAsI 4YacTOTa COOBITHS, 2 OK-01, OK-02,
e 2 CBOWCTBO €€ YCTOHYNBOCTH
= X > " v OK- 03, OK-04,
S Buner crmyuaiineix BenwunH. OnpeneneHne TUCKPETHON CIydaliHON BEIMYWHBL
= 9 N OK-05, OK-06,
= 2 148/80 J 3aKOH paclpefeNneHuss AUCKPETHOM ciydailHOM BenuuuHbl. Ee 4uciioBbie 2 OK-07
= o
=2 ;apaKTepI/ICTI/IKI/I _ _ MK 1.1, TIK 1.2,
= = 149/81 Tp3 elIeHre 3a7]a4 Ha COCTABIICHUE 3aKOHA paclpeeNieHus] JUCKPETHOU CITydaiiHON 9 K 1.3
= § BEJIMYUHBI
m_ E 150/82 1 3agaun MaTeMaTU4ecKoW CTaTUCTUKHU. Bapuarumonusii psa. [lomuron wactor u 5
3 2 rucrorpamMma. CTaTHCTUYECKHE XapaKTEPUCTUKH Psifia HAOII0aeMbIX JaHHBIX
= IepBuunasi o00padoTka cTaTHCTHYECKHX JaHHBIX. [paduueckoe mux
o =
[ 151/83 IIp3 |mpeacraBiaenme. HaxoxkaeHme CpeqHHMX XapaKTePHCTHK, Ha0JII01aeMbIX 2
JAAHHBIX
152/84 IIp3 | KonTposbHas pabota 2
Tema 14. YpaBHeHHsI M1 HEPABEHCTBA 26
Cojeprkanue yueOHOro Matepuasia (OCHOBHOE M MPO()eCCHOHAIBLHO - OPHEHTHPOBAHHOE)
153/85 JI PaBHOCHIBHOCTH ypaBHEeHHIA. OOIIIIE METOBI PEIICHUS 2
154/86 IIp3 | Pemenne TeKCTOBBIX 32/1a4 C NIOMOIILIO YPABHEHUI 2 OK-01, OK-02,
T 14 155/87 IIp3 | ['paduueckuii MeTon pelieHns ypaBHEHUH 1 HEPABEHCTB 2 OK- 03, OK-04,
v ail‘l/-ll:Hlflsll " 156/88 [Ip3 | MeToa WHTEPBAIOB PEIICHUS] HEPABECHCTB 2 OK-05, OK-07
HE ABEHCTBA 157/89 IIp3 | Pemenne 3a1aHuii ¢ HepaBeHCTBAMHU 2 K 1.1, TIK 1.2,
P 158/90 JI Monysb. [Ipocreiinme ypaBHEHHS B HEPABEHCTBA C MOIYJIEM. 2 |IIK1.3
159/91 Ip3 [IpuMeHeHne PaBHOCUIBHBIX TEPEXOJ0B B OIMPEEICHHBIX TUIAX YPaBHEHUN U 5
HEPaBEHCTB C MOJTyJIeM
160/92 I1p3 OCHOBHBIE METO/IBI PEIIEHNUS IOKA3aTENIbHBIX YPABHEHUN U HEPABEHCTB. 2




37

161/93 IIp3 | OcHOBHBIE METOBI pEIICHUS JIOTapU(PMUUECKUX YPaBHEHUH U HEPABEHCTB. 2
162/94 I1p3 TpuroHomeTpruyeckue ypaBHEHUS! M METO/IBI UX PELLIEHUS. 2
163/95 IIp3 | CocraBienne u peuienne npogecCHOHATbHBIX 32124 € NOMOIILIO YPABHEHUI 2
164/96 IIp3 | KonTposbHas pabota 2
165/97 I1p3 Hrorosoe 3ansTue. 2
184
KoncyabTanus nepex 3k3aMeHOM 4
IIpoMeskyTOUHasI aTTeCTALUSA: IK3aMeH 6
Bcero 3a cemectp| 194
Bcero: | 340
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3. VYciaoBus peanuzanMu NporpaMMmbl  001Ieo0pa3oBaTebHOM
AUCHUNIIMHBI

3.1. TpeGoBanusi K MHUHHMMAJIbHOMY MATEPHAJIbHO-TEXHHYECKOMY
o0ecIeYeHNIo

Peanmuzanus mnporpaMMbl JIHCHMIUIMHBL TpeOyeT HaIu4us Y4eOHOTro
KaOMHEeTa MaTEMATHKH.

[ToaroToBKa BHEAyAMTOPHOM PabOTHI JOJKHA OOECIEUYMBATHCS JOCTYIIOM
Ka)XJI0ro oOydaromierocss Kk 6azam JaHHBIX U OuMOnHoTeuHbIM GoHIaM. Bo Bpems
CaMOCTOSTEILHON IMOATOTOBKH, OOyYaroOIIHeCsS JTOJDKHBI OBITh 00eCIeUeHBI
JOCTYIIOM K ceTu MIHTepHeT.

O6opynoBaHue yueOHOTO KaOMHETa:
® [10CaJI0YHBIE MECTA [0 KOJIMYECTBY OOYyHAIOIINXCS;
e paboyee MECTO MPENoIaBaTes;
e HarsIIHbIE 1MOcoOus (yueOHUKH, KapTOUKH, pa3JaTOYHbIA Marepual,
KOMIUIEKTBI IPAKTUUECKUX padoT).
TexHuuecKue cpeacTBa 00yyeHus:
® IIEPCOHAIBHBIA KOMIIBIOTED;
® MyJbTUMEAUIHOE 000PYI0BAHUE.

3.2. UudopmannonHoe odecneyeHue 00yueHust

Jist  peanuzanuu  mporpaMMbl  OMOIMOTEUHBIH  (DOHI 00pa3zoBaTEILHOM
OpraHu3allid HMEET TIeYaTHbhIe W/WIU DJIEKTPOHHbIE 00pa3oBaTeNbHbIE U
WHPOPMAIIMOHHBIE  PECypChl, PEKOMEHIOBaHHBIC Ui HWCIOJB30BaHUSI B
00pa30BaTeNLHOM IPOLIecce, HE CTapIle TSTH JIET C MOMEHTA U3/IaHus.

Ilepeyenb  yueOHbIX  u3AaHuii, HMHTepHET-pecypcoB,  AOMOJHUTEIbHOU
JUTEPaTypPhI
OcCHOBHbBIE HCTOYHUKH:

1. Amumon III.A. Maremartuka: anreOpa W Havyaja MaTeMaTUYECKOTO aHaJIMU3a,
reoMmeTpusi. Anredpa M Hayajga Maremaruueckoro aHanmsza. 10-11 kmaccsr:
yueb. s obOmeoOpa3oBaT. opraHu3anuii: 0a30BbId M yriayOida. ypoBHU /
[II.A.AmumoB, FO.M.Konsarun, M.B.TkaueBa u ap.].— M.: IlpocBemieHue,
2019.

2. Aranacsn JI.C. MaTtemaTuka: anreOpa v Hadajia MaTeMaTUYECKOTO aHAIIN3a,
reometpusa. [eomerpus. 10-11 xmaccel: yueb. st oOmeoOpasoBar.
opranuzanuii: 6a30Beiii u yriuyosn. ypouu / [JI.C. Artanacsn, B.®.byty30B,
C.b.Kagomues u np.].— M.: [Ipocsemenue, 2019.

JIonoJIHUTEIbHbIE HCTOYHHKH:

3. bammakoB M.U. Anrebpa u Havama mMaTeMaTH4YecKOro aHanusza (0a30BbIH
ypoBenb). 10 k1. — M., 2014.

4. bammvakoB M.M. Anre6pa ¥ Havajla MaTeMaTH4YeCKOro aHaiau3a (0a30BbIi
ypoBeHb). 11 k1. — M., 2014.

5. bammakoB M.U. Marematuka (6a30BbIii ypoBeHs). 10—11 k1. — M., 2014.



7.

8.
9.
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bammvakoB M.U. Marematuka: 10 k1. CoopHUK 3ama4: yued. mocooue. — M.,
2004.

KommoropoB A.H. u np. Anrebpa u Havaia aHanuza. YueOnuwk s 10-11
KJIaCCOB 00111e00pa3oBaTeNbHbIX yupexaenuid. M.: [Ipocsemenue, 2003.
Konsirun FO.M. u np. Marematuka (Kuaura 1). — M., 2003.

Konsrun FO.M. u np. Marematuka (Kuaura 2). — M., 2003.

NuTepHeT-pecypesbl:

1.
2.
3.

0.

Maremaruka B OTkpbeiTOM KoJutemke http://www.mathematics.ru
Math.ru: Maremaruka u obpasoBanue http://www.math.ru
MOCKOBCKHH IIEHTp HENPEepPBIBHOTO MareMmartudeckoro obpaszoBanusi (MIIHMO)
http://www.mccme.ru
EqWorld: Mup maremarnueckux ypaBuenuit http://eqworld.ipmnet.ru
Exponenta.ru: o6pa3oBareibHbIA MaTeMaTHYECKUi cait http://www.exponenta.ru
Bces  snemenraphas  maremaruka:  CpenmHsisi  MareMaThdeckas — MHTEPHET-IIKOJIA
http://www.bymath.net
I'paduku Gpynkumii http://graphfunk.narod.ru
JlunakTudeckue Matepuaisl o nHpopmaruke 1 Maremaruke http://comp-science.narod.ru
WuTepuer-nipoekT «3amaun» http://www.problems.ru
I'azera «Matematuka» http://mat.1september.ru



http://www.mathematics.ru/
http://www.math.ru/
http://www.mccme.ru/
http://eqworld.ipmnet.ru/
http://www.exponenta.ru/
http://www.bymath.net/
http://graphfunk.narod.ru/
http://comp-science.narod.ru/
http://www.problems.ru/
http://mat.1september.ru/
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4. KOHTpOJIl) 1 OLCHKA pe3yJibTATOB OCBOCHUA JUCHUIIIMHBI

KoHTpo/ib u oueHKa pe3yabTaTOB OCBOCHHUS 0O0IIe00pa3oBaTeIbHON
JUCUUIUIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PE3YJIbTAThl, HAIIPaBICHHbIE
Ha QopMmHUpoBaHHE OOMMX W MPOPECCHOHATBHBIX KOMIETCHIIMM MO0 TeMaMm
coJiep KaHusl yueOHOro MaTepuarna.

Oo6masi / npodeccHoHaILHAS

Tema 14

Tema Tun oueHOYHbIX MePONPUATHS
KOMIIeTeHIHS
OK 01. Beibupats criocoOb1 Tema 1 TectupoBanue
peleHus 3a1a4 Tema 2 VYeTHbII onpoc
npodeCcCuOHAITBHON Tema 3 MaremaTuuecKuid TUKTaHT
JeSTEIbHOCTH IPUMEHUTEIBHO Tema 4 WunuBuayanbHast caMocTosTebHas paboTa
K pa3JINuYHbIM KOHTEKCTaM Tema 5 [IpencraBnenue pe3yabTaToB MPAKTHUECKUX
Tema 6 pabor
Tema 7 3aiuTa TBOPUECKUX padoT
Tema 8 3aiuTa UHIMBUyaJIbHBIX IIPOEKTOB
Tema 9 KontponbHas pabora
Tema 10 BrinosiHeHUE SK3aMEHAMOHHBIX 33]IaHHUI
Tema 11
Tema 12
Tema 13
Tema 14
OK 02. Ucnons3oBaTh Tema 1 TectupoBanue
COBpPEMEHHBIE CPELICTBA Tema 2 YceTHBII onpoc
IIOUCKA, aHAJIN3a U Tema 3 MaremaTuyecKui TUKTaHT
WHTEpIpeTauu nHhOpMaIu, Tema 4 NnnuBuayanbHast caMocTosTeIbHas paboTa
1 UH(OpPMaIIMOHHBIE Tema 5 [IpencraBnenue pe3yabTaToB NPAKTUUECKUX
TEXHOJIOTUU JIJISl BBITIOJIHEHUS Tema 6 pabor
3aJ1a4 NpoQecCuoHaNbHOM Tema 7 3amura TBOpUECKUX padoT
NeSITeIbHOCTH Tema 8 3aiuTa MHIMBUYaJIbHBIX IPOEKTOB
Tema 9 KonTtponbHas pabora
Tema 10 BrinosiHeHUE PK3aMEHAIMOHHBIX 3aTaHHUI
Tema 11
Tema 12
Tema 13
Tema 14
OK 03. IIimannpoBats u Tema 1 TectupoBanue
peain30BbIBaTh COOCTBEHHOE Tema 2 YcTHBIN onpoc
npodeccuoHansHOE U Tema 3 MaremaTuueckui
JUYHOCTHOE Pa3BUTHE, Tema 4 JTUKTaHT
MpeANPUHUMATEIbCKYIO Tema 5 NunuBuayanbHast caMocTosTebHAs paboTa
JEATEIbHOCTD B Tema 6 [IpencraBnenue pe3ynbTaToB MPAKTHYECKUX
npogeccuoHanbHOH chepe, Tema 7 pabot
UCIIOJIb30BaTh 3HAHUS IO Tema 8 3aiuTa TBOPUECKUX paboT
(uHAHCOBOW TPAaMOTHOCTH B Tema 9 3amuTa UHAUBUAYAIbHBIX IPOEKTOB
Pa3IMYHBIX KU3HEHHBIX Tema 10 KonTponbhas pabota
CUTYyalUsIX Tema 11 BrinonHeHne 3k3aMeHalMOHHBIX 3aJaHuU
Tema 12
Tema 13
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OK 04. DddexTruBHO Tema 1 TecTupoBanue
B3aWMOJICVCTBOBATH U Tema 2 YcerHblil onpoc
paboTaTh B KOJUICKTHBE U Tema 3 Matremaruyeckuii TUKTAHT
KOMaHJe Tema 4 NuauBuayanbHas caMOCTOsTENbHAs paboTa
Tema 5 [IpencraBnenue pe3ybTaToB MPAKTUUYECKUX
Tema 6 pabor
Tema 7 3ammuTa TBOPUYECKUX pabOT
Tema 8 3amuTa UHAUBUIyaJIbHBIX IPOEKTOB
Tema 9 KontponbHas padora
Tema 10 Brinonnenue
Tema 11 JK3aMEHAIlMOHHBIX 3aJaHUI
Tema 12
Tema 13
Tema 14
OK 05. OcymniecTBisATh Tema 1 TectupoBanue
YCTHYIO U IIUCbMEHHYIO Tema 2 VYceTHBI onpoc
KOMMYHHUKAIMIO HA Tema 3 MareMaTuyecKkuil ITUKTaHT
roCy/1apCTBEHHOM SI3bIKE Tema 4 WunuBuayanbHast caMocTosTenbHast paboTa
Poccuiickoit denepaiyu ¢ Tema 5 [IpencraBnenue pe3yabTaToB IPAKTUUYECKUX
y4eToM 0COOEHHOCTEH Tema 6 pabot
COLIMAJIBHOTO U KYJBTYPHOTO Tema 7 3aiuTa TBOpUECKUX paboT
KOHTEKCTa Tema 8 3amuTa UHAUBUAYATBHBIX TPOCKTOB
Tema 9 KontponbHas pabora
Tema 10 BrinosiHeHUE SK3aMEHAMOHHBIX 3aITaHHUI
Tema 11
Tema 12
Tema 13
Tema 14
OK 06. IIposBasaTs Tema 1 TectupoBanue
IrpakIaHCKO- MaTPUOTUYECKYIO Tema 2 YeTHBII onpoc
MO3ULUIO, IEMOHCTPUPOBATH Tema 3 MareMaTuyecKuil JUKTAHT
OCO3HaHHOE IOBEJICHUE Ha Tema 4 NnnuBuayanbHast caMocTosTeIbHas paboTa
OCHOBE TPaJULIMOHHBIX Tema 5 [IpencraBnenue pe3yabTaToB MPAKTHUECKUX
00IIeYeTIOBEYECKIX Tema 6 pabot
LIEHHOCTEM, B TOM YHCIIE C Tema 7 3aluTa UHIMBUIYAIbHBIX TPOEKTOB
y4€TOM rapMOHU3ALNUN Tema 8 KonTponbnas padbora
MEKHAllMOHAJIbHBIX U Tema 9 BrinonHenue 3x3aMeHaIMOHHBIX 33JaHUI
MEKPEJINTHO3HBIX OTHOIIEHUH, Tema 10
MIPUMEHATh CTAHIAPTHI Tema 11
AHTUKOPPYIIIUOHHOTO Tema 12
MOBEJICHUS Tema 13
Tema 14
OK 07. CopnelicTBOBaTh Tema 1 TectupoBanue
COXPAHEHUIO OKPYKAOIIEH Tema 2 VYeTHbI onpoc
Cpelbl, pecypcocOepekeHH IO, Tema 3 MaremaTuyecKuii TUKTaHT
MIPUMEHSATH 3HAHUS 00 Tewma 4 NunuBuayanpHas caMOCTOSITENIbHAs paboTa
W3MEHEHUH KJIMMaTta, Tema 5 [IpencraBnenue pe3yabTaToB MPAKTUUECKUX
MIPUHIIMITBI OEPEKITUBOTO Tema 6 pabor
MIPOU3BOJICTBA, 3PPEKTUBHO Tema 7 3amuTa UHIMBUAYAIbHBIX TPOCKTOB
JIEHCTBOBATh B UpE3BhIYAHHBIX Tema 8 KontponpHas padota
CUTYyalUsIX Tema 9 BrinonHeHne 3k3aMeHalMOHHBIX 3aJaHUN
Tema 10

Tema 11
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Tema 12
Tema 13
Tema 14
K 1.1 Tema 1 TectupoBanue
OdopMIIITh TEXHHUECKYIO Tema 2 YcrHblii onpoc
TOKYMEHTAIUIO Ha Tema 3 MaremaTuyecKuid TUKTaHT
MIPOEKTUPYEMBIE YCTPOICTBA Tema 4 NnnuBuayanbHast caMocTosTenbHas paboTa
Tema 5 IIpencraBnenue pe3ysbTaToB NPAKTHYECKUX
Tema 6 pabort
Tema 7 3aiuTa MHIMBUYaJIbHBIX IIPOEKTOB
Tema 8 KontponbHas padora
Tema 9 BrinosiHeHUE PK3aMEHAMOHHBIX 33 JaHHUI
Tema 10
Tema 11
Tema 12
Tema 13
Tema 14
[IK 1.2 Tema 1 TectupoBanue
IIpoBOAUTH KOHTPOJIb Tema 2 VYerHbll onpoc
MapamMeTpoOB, TUATHOCTUKY U Tema 3 MaremaTuyecKuii TUKTaHT
BOCCTaHOBJICHUE Tema 4 NunuBuayanbHast caMocTosTebHas paboTa
paboTocriocoOHOCTH U(POBBIX Tema 5 [IpencraBnenue pe3yabTaToB MPAKTHUECKUX
YCTPONCTB KOMIIBIOTEPHBIX Tema 6 paboT
CUCTEM U KOMILIEKCOB Tema 7 3amuTa UHIUBUIYATBHBIX TPOCKTOB
Tema 8 KontponbHas pabora
Tema 9 BrinosiHeHUE PK3aMEHAMOHHBIX 3a/TaHHUI
Tema 10
Tema 11
Tema 12
Tema 13
Tema 14
IIK 1.3 Tema 1 TectupoBanue
IIpoBOIUTE KOHTPOJIb Tema 2 YceTHBII onpoc
MapamMeTpoOB, TUATHOCTUKY U Tema 3 MaremaTuuecKuii TUKTAHT
BOCCTaHOBJICHUE Tema 4 NunuBuayanbpHast caMocToATeIbHAs paboTa
paboTocnocoOHOCTH HU(POBBIX Tema 5 [IpencraBienue pe3yibTaToOB MPAKTUYECKUX
YCTPONCTB KOMIBIOTEPHBIX Tema 6 paboT
CUCTEM U KOMILJIEKCOB Tema 7 3amuTa UHIUBUIYATHHBIX TPOCKTOB
Tema 8 KonTtponbHas padora
Tema 9 BrmmosHeHNE DK3aMeHAIIMOHHEIX 3aJaHIH
Tema 10
Tema 11
Tema 12
Tema 13

Tema 14




