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PaCCMOTpeHO H corjacoBaHo MGTOJ.IH‘IGCKOﬁ KOMMCCHUEU
€CTECTBECHHO-MaTeMAaTHUIYCCKHUX AU CITUITIIMH

[Ipotokon Ne 1 ot «29» aBrycra 2024 1.

Paspaborana Ha OCHOBE denepanbHOTo rOCYHapCTBEHHOTO
00pazoBaTENBHOI0 CTAHAAPTA CPENHEro OOINero oOpa3oBaHMs, YTBEPIXKIEHHOIO
nprkazoM MunoGpHayku Poccmu ot 17.05.2012 Ne 413 (3apeructpuposar B
Mumrocre Poccuu 07.06.2012 Ne 24480) (manee — OI'OC COO), npumepHoi
pabodeil mporpamMmsl 00LIE00pPA30BATENBHOM TUCLUIIIMHLL «MaTemaTtukay Juis
po(eCCHOHATBHEIX ~ 00pa30BaTeNIbHBIX — OopraHmM3aunit  (06a30BbBIA  YypOBEHD,
BapHaHT 2).

Hpe/:[cenaTenL METOIMYECKON KOMUCCUU

iy /O/l/// [Torepuyk CBetnana BacunbesHa

3aMecTuTeNb AUPEKTOpa
‘ ngé 3axapos Bnagumup Brukroposuy

7

CocraButens(n): @epanonrosa Ejena Esrensesna,
[Tonepuyk Csernana BacunseBHa - npenogasaresn Kosneaxa
OI'BOY BO «JII'Y um. B. lana»

Pa6ouas nmporpamma paccMoTpeHa u coriacosana Ha 20_ /20 yueOublii roj
[Tpotoxom Ne zaceqanust MK ot «  » 20 T.
[Tpencenarens MK

Pa6oyas mporpaMma paccMoTpeHa u cornacosana Ha 20__ /20__ yueGHbIi 10j1
[TpoToxoi Ne zacemanuss MK ot «_ » 20 r.
IIpencenarens MK

PaGoyas mporpaMma paccMoTpeHa i coriacosana Ha 20_ /20 yueOHbli 1o
[Tpotokomn Ne zaceqanusg MK or « ~ » 20 F
[Ipencenarens MK

Pa6oyas mporpaMma paccMmoTpena u coriacosana na 20 /20 yueOubiii roj
[IpoTtoxon Ne sacemaguss MK ot «  » 2 r.
[Ipencenarens 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
nporpammbl B cootBerctBUM ¢ DPI'OC CIIO mo cnemmansaoctn 09.02.01
KomnbloTepHble cucTeMbl U KOMILUIEKCHI, pealn3yeMol Ha 0a3e OCHOBHOTO
oO1ero oOpazoBaHusl.

[Iporpamma pazpaborana Ha ocHoBaHuM TpeOoBanui ®I'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 pe3yJbTAaThl OCBOEHHUsI 001Ie00pa3oBaTeIbLHOM
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 pe3y/ibTaThbl 00y4eHHUs
KOMIIeTeHIIUH Oomue JAucunmiimHapHbie

OK 01 BsiOupars| - TOTOBHOCTh K TpPyAY, OCO3HAHME IIEHHOCTH | -  BIAJEThb METOJAaMH JO0Ka3aTelbCTB, AJITOPUTMAMH pEIICHUs
CIOCOOBI  PEIICHHsI | MAacTepPCTBA, TPYAOIIO0HE; 3aga4; yMeHue (opMynuUpoBaTH OINpENENeHUs, aKCHOMBI 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 ~ M| -  YMETh OINEPUPOBATH MOHATHSAMH: CTENEHb 4HWCla, Jorapudm
IIPUMEHUTEIBHO K| CaMOCTOSITEIbHO BBINOIHATH TAKYIO JESTEIbHOCTD; YUCJa;  YMEHHME  BBINOJHATH  BBIYMCIICEHHE  3HAYCHUM 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€ JJOTHYECKHE JEUCTBUS:

- CaMOCTOSATEIbHO (bopmynHpoBaTh u
aKTyaJM3UpOBaTh  NIpoOJIeMy, paccMaTpuBaTh  ee
BCECTOPOHHE;

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

- OompeneNsATh  LEeNH  JICATENBHOCTH,  3a/1aBaTh

napaMeTpsl U KPUTEPUHU UX JOCTHKCHHUS,;
- 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 HABbIKAMHU YYEOHO-HCCIIEIOBATEIHLCKOU 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,
TPUTOHOMETPUUYECKHE YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- yMeThb ONEpHpPOBATh MOHATHAMHU: (DYHKIHS, HENpepbIBHAS
(GyHKIMA, IPOU3BOHAS, IEPBOOOPA3Has, ONIPEeICHHbIN HHTErpall;
YMETh  HaxXxOAWTh IPOW3BOAHBIC DIEMEHTApHBIX  (DYHKIIHIA,
UCIIONB3YSl CIPAaBOYHBIE MaTepHajbl; UCCIEN0BaTh B MPOCTEHIIMX
ciydasx (pyHKOMM Ha MOHOTOHHOCTb, HAaXOAWTh HAWOONBIINE U
HalMEHbIINE 3HAa4YeHUs (PYHKIUI; CTpOUTh Ipa)Ku MHOIOYJICHOB
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 MOHATHAMM: palloOHaIbHas (QYHKLHS,
roKasareiabHas (pyHKUHUsS, cTeneHHas (QyHKIH, JiorapupmMudeckas
(GyHKIMSA, TPUTOHOMETpUUYECKHe (DyHKIUH, oOpaTHble (QYHKLUY;
YMEHHUE CTPOUTHh TIpadUKyd HM3YyYCHHBIX (PYHKIUH, HCIOIB30BATH
rpaduKy Ipy U3y4EHHUH MPOLIECCOB U 3aBUCHUMOCTEH, MPH peIIeHUH
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, OJM M 4YacTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTh
TOBAapOB M YCJIYT, HAJOTH, 3adadd W3 O00JacTH yIpaBleHHS
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peuieHusi, HaXOAUTh apryMEHThl IJIs JOKa3aTelbCTBA
CBOMX YTBEpXKJICHUH, 3a7aBaTh [1apaMEeTPbl U KPUTEPUU
peuieHus;

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

- - YMETb IEPEHOCHUTH 3HAHUS B IO3HABATEJIbHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEACATEIIbHOCTH;

- YyMEThb HWHTCTPUPOBATH 3HAHHWSA 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 " OLICHHUBATh
MPaBIONOI00HOCTh PE3YJIbTATOB;

- yMEThb ONEpPHpOBaTh MOHITUSMH: CpeaHee apu(METHUECKOe,
MenuaHa, HauOosbllee ¥ HAaUMEHbIIEe 3HA4YCHHUs, pas3Mmax,
JMCIepCHs, CTAaHJApTHOE OTKJIOHEHHE YMCIOBOTO HAOOpa; yMETh
U3BIIEKaTh, UHTEPIPETUPOBATh MH(OPMAIHIO, MPEICTABICHHYIO B
TabnMIax, Ha AMarpammax, rpadukax, OTpa)kaloIlyl0 CBOICTBa
peaNbHBIX MPOLIECCOB M SBJICHUI; NMPEACTABIATh MHPOPMAIHIO C
IIOMOIIBIO Ta6J'II/III U guarpamm; HUCCICAO0BATb CTATHUCTUYCCKUC
JaHHBIE, B TOM 4YHCJE C NMPUMEHEHHUEM IpaUuecKHX METOJ0B U
AJIEKTPOHHBIX CPEJICTB;

- yMEThb OIEpUpOBAaTh TOHATUSAMH: CIyYalHBIH OIBIT |
ciiydaifHOe cOOBITHE, BEPOSITHOCTH CIIy4aifHOTO COOBITHS; YMEHHE
BBIYHCIIATh  BEPOATHOCTh C  HUCIIOJIB30BAHUEM  TpapUueCcKUX
METO/IOB; MPHUMEHATh (OPMYJIBI CIOXKEHUS W YMHOXKEHUS
BEPOATHOCTEH, KOMOMHATOPHBIE (PAKTHI U POPMYJIBI IIPH PEIICHUU
3aa4; OLUCHUBATH BCPOATHOCTH PCAJIBbHBIX CO6LITPIfI; 3HAaKOMCTBO
CO CIy4YalHbIMM BEJIMYMHAMH; YMEHUE MPHUBOAUTH IPUMEPHI
IIPOABJICHUSA 3aKOHa 0O0JIBIINX YHUCEII B MMPpHUPOAHBIX u
OO0IIECTBEHHBIX SBJICHUSX;

- YMCTb OIICPUPOBATH IMOHATUAMMH: TOYKA, MpsAMas, IJIOCKOCTD,
IPOCTPAHCTBO, JBYTPAHHBIM yroji, CKpEUIMBAIOIIUECs MpsSMBbIe,
MapalyiICJIbHOCTE U NECPICHAUKYIAPHOCTL IMPAMBIX U HJ'IOCKOCTGfI,
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 MPHU PELIEHUU 3ajad HU3ydeHHbIEe (aKThl U
TEOpEeMbl IUIAHUMETPHH; YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB
OKpY’KaloMIero MHUpa;

- yMeThb OIEpPUPOBATh TMOHATHSAMHM: MHOTOTPAaHHHK, CEUYECHUE
MHOTOTpaHHUKa, Ky0, Tapaienenunesn, TMpuU3Ma, TUpamMuia,
¢urypa u MoBepxHOCTb BpAICHUs, MINHAP, KOHYC, mmap, chepa,
ceueHHst (UTYpHl BpamleHHs, IUIOCKOCTh, Kacaromiascs cQepsl,
UWINHAPA, KOHYCa, IUIOIIAJb MOBEPXHOCTH MHPAMMJIbI, MPU3MBI,
KOHYCa, UATUHPA, IUIOIIAab chepsl, obbemM  KyOa,




IPSMOYTOJIBHOTO  MapaJUIeJICNuIea,  HOUPaMUIbl,  IPU3MBI,
HWIMHApA, KOHYCa, [Iapa; yMEeHUuEe U300pakaTb MHOTOTPAHHUKH U
IIOBEPXHOCTU BpALICHMs, UX CEYECHHUA OT pPYyKH, C IIOMOUIBIO
YEPTEKHBIX MHCTPYMEHTOB U JJICKTPOHHBIX CPEICTB; YMEHHE
pacrno3HaBaTb CHMMETPHIO B IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATh
IIpaBUJIbHbIE MHOI'OTPAHHUKY;

- YMETb ONEpUPOBATH INOHATHSAMU: IBU)KCHHE 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
KOOPJMHAT, KOOPAHMHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTODA,
CKaJsIpHOE TIPOM3BEIEHHUE, YIrOJ MEXAY BEKTOpaMH, CymMma
BEKTOPOB, IIPOU3BEJICHNE BEKTOPA HA YNCJI0; HAXOJUTh C IIOMOIIBIO
U3yYCHHBIX (OPMYJI KOOPJIMHATHI CEPEAMHbI OTPE3Ka, PACCTOSHUE
MEX]y IBYMSI TOUKaMU;

- yMeThb BbIOMpaTh MOJIXOAIMI M3YYEHHBIH MeTOJ s
pelieHrs 3ajadyd, pacro3HaBaTb MaTeMaTH4eckue (axkTel U
MaTeMaTHYeCKUe MOJEIM B TPUPOAHBIX U  OOIECTBEHHBIX
SIBIIGHUSAX, B  HCKYCCTBE; YMEHHME MPUBOAUTH  MPUMEpPHI
MaTeMaTUYECKUX OTKPBITUH POCCHICKOM 51 MUPOBOU
MaTeMaTUYECKON HAYKH.

- YMETb OIEpUpOBaTh IOHATUSAMU: OIPENEICHUE, aKCUOMa,
TEOpeMa, CIEICTBHE, CBOMCTBO, IIPU3HAK, JI0KA3aTEIbCTBO,
paBHOCHJIbHBIE (POPMYIHPOBKHU; YMEHUE (GOPMYIHPOBATH 00OpaTHOE
U TPOTUBOIOJOXKHOE YTBEP)KIEHHE, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEDPBHI, UCII0JIB30BAaTh METOJ MaTEMaTHUYECKON MHIYKLINN;
MIPOBOJIUTH JOKA3aTEIbHbIE PACCYKIEHUS IPH PEIICHWH 3aj]ad,
OLICHUBATh JIOTHYECKYIO ITPaBUIIBHOCTh PACCyKICHMUI;

- YMETh ONEPHUPOBATH MOHIATHSAMHU: MHOKECTBO, IIOAMHOKECTBO,
olepanyy HajJ MHOYKECTBAMH; YMEHHE HCIOJb30BaTh TEOPETUKO-
MHOXECTBEHHBIN aIapar Uisl ONMCAHUS PEalbHBIX IMPOLIECCOB U
SABJICHUM MpPU PELIeHUM 3ajad, B TOM YHCIE U3 JIPYTHX Y4eOHBIX
MIPEMETOB,;




- yMETb ONEepUpPOBATh MOHATUAMU: rpad, CBA3HBIN rpad, AepeBo,
LUK, Tpad Ha TUIOCKOCTH; YMEHHE 33/1aBaTh U OINHUCHIBATH Tpadbl
pa3UYHBIMU CIIOCOOAMH; HCHOJIB30BaTh TIpadbl MpU peIICHUU
3ajad;

- yMeTb CBOOOJHO ONEpUpPOBAaTh IOHATUSAMHU: COYETaHMUE,
MEepeCTaHOBKA, YHUCJIO COYETaHUM, YHUCIO MEPECTAaHOBOK; OMHOM
HeloTOHa; ymMeHHME TNpPUMEHATh KOMOMHATOpHblE (akThl U
paccyXaeHus UIsl pellieHus 3a/1a4;

- YMeTb ONEpUPOBATh MOHATHUSIMM: HATYPAJIBbHOE YMCIIO, LIEJIOE
YMCIO,  OCTaTOK IO  MOXYJIO,  palMOHAJIbHOE  YHUCIIO,
UPpPALMOHAJIbHOE YHUCJIO, MHOXKECTBAa HATYpPaJIbHbBIX, LEJbIX,
pPaLMOHATIBHBIX, ACUCTBUTEIbHBIX YHCEI; YMEHHE HCIOJIb30BaTh
OpU3HAKW  JEIMMOCTH, HAUMEHbIIMH OOLMI  JAenuTeNs WU
HavMeHbllIee oblee KpaTHoe, anroput™M EBkimuza mpu peuieHun
3a/la4; 3HAKOMCTBO C pAa3JIMYHBIMHU IO3MLMOHHBIMU CHCTEMaMU
CUUCIICHUS;

- yMeTb CBOOOJHO ONEpPUPOBATH MOHATUSMU: CTEHEHb C LIEJIBIM
IoKa3aTejaeM, KOpPEHb HATypaJlbHOW CTENEeHH, CTEHNeHb C
palMoOHaJIbHBIM  IIOKa3aTeleM, CTENEeHb C JEWCTBUTEIbHBIM
(BeleCTBEHHBIM) TIOKa3aTeseM, JOrapu(m 4ducia, CUHYC, KOCUHYC
Y TAaHT€HC TPOU3BOJIBHOIO YHCIIA;

- YMETb OIIEpUpPOBATh MOHATHSIMM: TOXKIECTBO, TOXKIECTBEHHOE
peoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMAa ypaBHEHUN U
HEPABEHCTB, PAaBHOCWIBHOCTh YPAaBHEHUM, HEPABEHCTB U CHUCTEM,
palnyoHaIbHble, HMppallMOHAIbHbBIE, [OKa3aTeJIbHbIE, CTEIEHHBIE,
JorapupmMuIecKue, TPUrOHOMETPHUUECKUE YPaBHEHNUs, HEpAaBEHCTBA
U CHCTEMBI; YMEHUE peIllaTh YPaBHEHMsI, HEPABEHCTBA U CUCTEMBI C
IIOMOUIBIO PA3JIMYHBIX IPUEMOB; PEIIATh YPaBHEHUs, HEPABEHCTBA
U CHUCTEMBI C MapaMeTpoM; NPHUMEHSATh YpaBHEHMs, HEPABEHCTBA,
X CHUCTEMBI JUIS PEIIEHUS MAaTeMaTHYeCKMX 3aJad MU 3ajad H3
pa3nMYHbIX 00JacTel HayKH U peasibHOM JKU3HH;

- yMeTh cBOOOJIHO ONEepupoBaTh MOHATHAMU: IrpaduK QyHKIHH,
oOpatHas (yHKIUS, KOMIIO3UIUS (YHKIMM, JUHEHHas (QYHKIHS,
KBaJgpaTu4Has (QYHKIMSA, CTeleHHas (YHKUUS C  IeJbIM
MoKaszarejaeM,  TpPUTOHOMETpuueckue  (QyHKIUH,  oOpaTHbIE
TPUTOHOMETPUUECKUE byHK1HY, noKa3aresibHas u
norapudmuueckas QyHKINH; YMEHHE CTPOUTH rpa@uku QyHKIUH,




BBITIOJIHATH MPeoOpa3oBaHust rpauKoB HyHKIIHIA;

YMEHUE HCIONB30BaTh rpadukd GYHKIMHA A7 HU3Y4YCHHUs
IPOIIECCOB M 3aBHUCUMOCTEH IpU PEUIEHWH 337ady 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 (QYHKIHMH, HauOoJblliee U
HaMEHbIIee 3HAa4YeHUs (QYHKIMM Ha MPOMEKYTKE, YMEHHE
IPOBOJUTH UCCIIEOBAaHUE (DYHKIINH;

YMEHUE HCIOJIb30BaTh CBOIMCTBA U rpaduku (GyHKIHIA I pereHus
yYpaBHEHMH, HEPABEHCTB U 33a/ay C MapaMeTpaMu; M300paxkaTh Ha
KOOPJIMHATHOM IUIOCKOCTH MHOYKECTBA PELICHUH YpPaBHEHHI,
HEPaBEHCTB U UX CHCTEM;

- yMeTb CBOOOJHO OIIepUpPOBAThH HOHSTUSMU:
H0CJIEI0BATENbHOCTb, apupmeTHuecKas nporpeccus,
reoMeTpuyecKas IIpOrpeccHs, OeCKOHEYHO yOBbIBaromas
reoMeTpryuecKas nporpeccus; yMeHue 3aJaBaThb
[I0CJIEIOBATENbHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX
dopmyu;

- yMeTb ONEpHUpOBaTh MOHATHSIMH: HENPEPHIBHOCTh (YHKIIUH,
acUMIITOTHl Tpaduka (QyHKIMM, TepBas U BTOpas MPOU3BOJIHAS
(GyHKIIMM, TE€OMETPUYECKUN U (PU3NYECKUN CMBICT MPOU3BOJIHOM,
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 JJIsl UCCIEN0BaHUS (DYHKIIHIA,
JUISL HaXOXKJIEHUS HAWIy4llero pelieHuss B MPUKIAIHBIX, B TOM
qHce COLMAIbHO-3KOHOMUYECKUX M (U3MYECKHX 3aJadax, Ui
ONpesieNieHus] CKOPOCTU M YCKOPEHHUS; HaXOAWTh IUIOMIAId |
00beMbl (UTYp C TIOMOIIBIO MHTErpaja; MPHUBOAUTH IMPUMEPHI
MaTeMaTH4eCKOIro MOJIETUPOBAHUS c MTOMOUIbIO
mudhepeHIMaTbHBIX YPaBHEHHI;

- yMeTb OIEepUpOBaTh NOHATHUAMU: KOMIUJIEKCHOE YHCIIO,
CONpPSKEHHBIE KOMIUIEKCHBIE YHWCJAa, MOJYJAb M  apryMEHT
KOMIUIEKCHOTO 4ucia, (opMa 3amucd  KOMIUIEKCHBIX HYHCEN
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(reomeTpuyeckas, TPUrOHOMETpUUECKas U ajlredpandeckas); yMeTh
MPOU3BOUTH apu(PMeTHUYeCKue JEHCTBHSA C KOMIUIEKCHBIMU
YHUCJIAMHU; TPUBOJUTH IPUMEPHI HCIOJIB30BAHHUA KOMILJIEKCHBIX
YHCElL,

- yMeTb  CBOOOJHO  OINEPUPOBaTh  MOHATUSIMM:  CpE/IHEe
apupmMeTHuecKoe, MeuaHa, HanOoJbIIee ¥ HAMMEHbIIICEe 3HAYCHHUS,
pazMax, JUCIepCUs, CTaHJApPTHOE OTKJIOHEHWE Ul ONUCaHUs
YHUCIIOBBIX JAHHBIX; YMEHUE UCCIEN0BAaTh CTATUCTUYECKUE JTAaHHBIE,
B TOM 4YHCIE€ C TPUMEHEHHEM TpauyecKux METOJOB H
JIEKTPOHHBIX CPEICTB; TIpaUuecKu MCCIEeOBAaTh COBMECTHBIE
HAOJIOJIEHUSI C IOMOIIbIO JMarpaMM pacceMBaHUs U JIMHEHHOU
perpeccuy;

- YMeTb HaxoJUThb BEPOSTHOCTU COOBITUH C MCIOJIb30BAHUEM
rpadM4ecKuX METOJIOB; MPUMEHSTh Ul pelIeHHs 3a1ad (HOpMyJibl
CIIOKEHMSI M YMHOXXEHMSI BEpOsITHOCTEH, (HOpMylly IOJHOM
BEpOSATHOCTH, (popmyny bepHymin, KomMOuMHATOpHbIE (akKThl U
(opMyJIBI; OIICHWBATh BEPOSTHOCTH PEATBHBIX COOBITHUH; YMEHHE
OIIEpUPOBATh IOHATUAMM: CIIydaiiHas BEJIWYMHA, PACIpElIEICHHE
BEPOSITHOCTEM, MAaTE€MaTH4eCKOe OXKHUJAHUE, JHCIEepCHUs U
CTaHJApTHOE OTKJIOHEHUE CIIydyallHOM BeIMYMHBI, (YHKLIUHU
pacnpeneNeHuss U INIOTHOCTH PaBHOMEPHOTO, IOKAa3aTEIBHOTO U
HOPMAJIBHOI'O PAcCHpeleICHUN; YMEHHUE HCIIONb30BaTh CBOMCTBA
W3YYEHHBIX DPACHpPENCICHUN Ul PEIIeHMs 3aJad; 3HAaKOMCTBO 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: TOUYKa, IpsMasi,
IJIOCKOCTh,  IPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKHUH  yrou,
JBYTPAHHBIA  yrOJ, TPEXIPAHHBIA Yroj, IEpeceKaroIuecs,
MapajuleJIbHbIE U CKPEIIUBAOIINECS IpsAMbIE, NapajlIeIbHOCTh U
MEPIEHIUKYISIPHOCTD TPSAMBIX M IUIOCKOCTEH, Yol MEXAy
NPSAMBIMHU, YIOJl MEXAY IPSIMOM M INIOCKOCTBIO, YIOJI MEXKIY
IJIOCKOCTSIMU; YMEHHE MCIOJIb30BaTh IIPU pEUIEHUW  3a]a4
u3ydyeHHbIEe (PAKTHl MU TEOPEMbl IUIAHUMETPUH; YMEHHE OLIEHHBATh
pa3Mepbl 0OBEKTOB B OKPY’KAIOLIEM MHUPE; YMEHHE OINEepPHUpPOBATh
MIOHATUSAMM: MHOT'OI'PaHHUK, cedyeHue MHOI'OT'PaHHUKA,
MpaBWJIbHBIII MHOTOTPaHHHUK, NOpu3Ma, nOupaMmuja, ¢urypa u
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IIOBEPXHOCTh BpALEHUs, LINHAP, KOHYC, 1ap, cdepa, pa3BepTka
MIOBEPXHOCTH, CEUEHUS KOHYCa M LMJIMHAPA, MapaJlIeNIbHBIE OCH
WIN OCHOBaHUIO, CEUEHME I1apa, IJIOCKOCTh, Kacarouascs chepsl,
LWIMHIpA, KOHYCa; YMEHHE CTPOUTh CEUEHUE MHOTOIPaHHUKA,
n300pakaTb MHOTOI'PaHHUKH, (UIypbl U MOBEPXHOCTH BPALICHMS,
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 NMPHU3HAKAX I'€OMETPHUUYECKUX
¢uryp, 00OCHOBBIBATh WJIM OINPOBEPraTh UX; YMEHHE MPOBOAMUTH
KJIaccupuKanuo (GUryp MO pa3iUYHBIM TPU3HAKaM, BBINOJHATH
HE00XO0IMMBbIE JIOTIOIHUTENbHbIE TOCTPOCHUS;

- yMeTh CBOOOJHO ONEPUPOBATh MOHITUAMU: ILIOUIAb (PUTYPHI,
o0beM (QUrypbl, BeIMYMHA YIJIA, PACCTOSHUE OT TOYKH [0
TUIOCKOCTH, PACCTOSHUE MEXIY NPSIMBIMH, PACCTOSHHE MEXIY
IUIOCKOCTSIMM, ~ IIOIagb  cdepbl, IUIOMAAb  [TOBEPXHOCTU
OUpaMUIbI, T[PHU3MBI, KOHyCa, UWIMHApPA, O00bBeM Kyo0a,
OPSAMOYTOJIBHOTO  MapajuleJienuIeaa,  MUPaMUAbl,  MPU3MBI,
WIMHIpPA, KOHYyCa, 11apa; YMEHWE HAaXOJUTh OTHOILIEHUE 00BEMOB
nOJOOHBIX (HUryp;

- yMeTh CBOOOJHO OINEPHPOBATH TMOHSTHUSAMHU: JBIDKEHHE,
napajjienbHblii  MEpeHoC, CHUMMETpUs Ha IUIOCKOCTH U B
MIPOCTPAHCTBE, IOBOPOT, INpeoOpa3oBaHHe NOA00US, IMOJ0OHbBIE
(burypsl; yMeHHe paclo3HaBaTh paBHblE U MOJ00HBIE (GUTYpHI, B
TOM 4HCI€ B TPUPOAE, MCKYCCTBE, apPXUTEKType; YMEHHE
UCIIOJIb30BATh reoMeTpHYecKue OTHOILICHMS, HaXOJIUTh
reoMeTpUUYECKre BEIUYMHBI (JUIMHA, YroJl, IUIOIIaJb, 00BEM) MPHU
pelIeHnH 3a/a4 M3 JPYrux y4eOHBIX MPEAMETOB U U3 peallbHOU
KHU3HH,

- yMeThb CBOOOJHO OIEPUPOBATH MOHATHAMHU: HPSIMOYTOJIbHAS
crucTeMa KOOpIWHAT, BEKTOpP, KOOPAWHATHI TOYKH, KOOPIMHATHI
BEKTOpa, CyMMa BEKTOpPOB, NPOHM3BEJCHUE BEKTOpPAa Ha YHCIIO,
pa3loKeHue BEeKTOpa M0 0a3ucy, CKalsgpHOE IPOM3BEACHUE,
BEKTOPHOE TIPOM3BEICHUE, YroJd MEXKIy BEKTOpaMH; YMEHHE
WCTIOJIh30BaTh BEKTOPHBIA M KOOPJMHATHBIA METOJ JUIS PEIICHHS
TeOMETPUUECKUX 337a4 M 3aJad JPYrMX Y4eOHBIX IPEeIMETOB;
ONEPUPOBATh MOHATHAMHU: MaTpuia 2x2 W 3x3, OIpenenuTelb
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MaTpPHULbI, FEOMETPUYECKUNA CMBICII ONTPENETIUTENS;

- YMETb MOJEIUPOBATb pPEAJbHBIE CHUTyallud Ha  A3BIKE
MaTEMaTUKHU; COCTABJIATh BBIPAXKCHUS, YPAaBHEHHUs, HEPABEHCTBA U
UX CHUCTEMBI II0 YCIOBHIO 3aJa4yd, MCCIEI0BaTb IIOCTPOCHHBIE
MOJIEJIU C UCIIOJIb30BaHUEM ariapara ajareopbl, HHTEPIPETUPOBATh
IIOJIyYEHHBIM pe3yJbTaT; CTPOUTh MAaTEMaTH4YECKUE MOJACIH C

IOMOLIbK0 IEOMETPUYECKHX IIOHATHMH M  BEJIMYMH, pelarhb
CBA3AaHHBICE C HHUMM IIPaKTU4YECKHE  3aJadyd; COCTaBJIAThH
BEPOSITHOCTHYIO MOJEIb M  HUHTEPHPETUPOBATH  IOIYYEHHBIN
pe3yibTar; pemarb IPUKIAJHbIE  3a7a4d cpelncTBaMu
MAaTE€MATHUYECKOT0  aHajM3a, B  TOM  YHCIE€  COLMUAJIBHO-

9KOHOMHYECKOT0 U (PU3UUECKOr0 XapakTepa;

- yMEHHE BBIOMpPATh MOIXOASIIUI METOM JUIsl PEHICHUs 3a]auu;
NOHMMAHHE 3HAYMMOCTH MAaTEMATUKU B U3YYEHUU INPUPOAHBIX U
OOLIECTBEHHBIX TPOLECCOB U SIBICHUN; YMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MaTEMAaTUKU B UCKYCCTBE, YMEHUE IIPUBOJUTH
IPUMEPBl MATEMAaTUYECKUX OTKPBITUH POCCUHCKOW W MHUPOBOMU
MaTEMaTHYECKON HAYKH

OK 02
Ucnonp3oBars
COBpPEMEHHBIE
CpeacTBa  TIOHMCKa,
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
HayKM M OOILIECTBEHHOW NpPaKTHUKH, OCHOBAaHHOI'O Ha
JMajore  KyJlbTyp, CIOCOOCTBYIOLIETO OCO3HAaHUIO
CBOETO MECTa B MOJUKYJIBTYPHOM MUPE;

- COBEpILECHCTBOBAaHUE SA3BIKOBOM M YHMTATEIbCKOU
KyJIbTYpbl KaK CpEICTBAa B3aMMOJICHCTBHUS MEXIY
JIIOJIbMU U TTIO3HAHUS MUPA;

- OCO3HAaHUE LIEHHOCTH HAy4yHOW JESITEIBbHOCTH,
TOTOBHOCTb OCYILIECTBIISATh MIPOEKTHYIO u
HCCIIEIOBATENBCKYIO 1€ATEIbHOCTh MHANBHUIYAJIBHO U B
rpymrne.

OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU

MI03HABATEIbHBIMA JACHCTBHUSIMH:

B) paboTta ¢ uHpopmarmeii:

- 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 TIpadUKyd HM3YyYCHHBIX (PYHKIUH, HCIOIB30BATH
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, HEPABCHCTBA U CHCTEMEI 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;

- yMeTh CBOOOJHO OINEpPUPOBATH MMOHATUAMHU:
napajulesIbHbI  TIepeHOC, CHMMETpPHUSl Ha

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

- CO31aBaTb TCKCTbI B PaA3JIMYHBIX (bOpMaTaX C

y4eToM  Ha3HaueHWss HMHPOpPMalMd U  IIEJeBOU
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 pPEHICHUU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OPraHU3alMOHHBIX
3ama4 ¢ coONtojieHHeM TpeOOBaHHWM 3PrOHOMHUKH,
TEXHUKU 0€30IaCHOCTH, TUTHEHBI, PECYPCOCOEPEKCHHUS,
MIPABOBBIX M STUYECKUX HOPM, HOPM HH(POPMAITHOHHOM
0€e301aCHOCTH;

- BJIAJICTh HABBIKAMU PACIIO3HABAHUS W 3allUTHI
nH(popManuu, HH(pOPMAITMOHHOM 0e30IacHOCTH
JUIHOCTH

IPOCTPAHCTBE, IOBOPOT, NpeoOpa3oBaHHE MOAO0MS, MOAOOHBIE
(burypsl; yMeTb pacro3HaBaTh paBHBIC U MOJOOHBIE (UTYPHI, B TOM
quciIe B MPUPOAE, UCKYCCTBE, aPXUTEKTYPE; YMETh HCIIOJIb30BATh
T€OMETPUYECKUE  OTHOILICHHS,  HAXOAUTh  T'€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;
Ype3BbIYAHBIX - 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 1.3 - BIAJAETh METOJAaMHU J0Ka3aTeJIbCTB, AJITOPUTMAMH pELICHUS
OdopmnsaTe - yMeTb TMEpEeHOCUTb 3HAHMS B MPAKTHUYECKYIO | 3a/1a4y; yMeHHEe (OpMYIUpOBaTh OMNPEICNICHUs, AaKCHOMBI U
TEXHUYECKYIO 00J1aCTh JKU3HEAEATEIbHOCTH; TEOPEMBI, IPUMEHSATH UX, IPOBOJIUTH JOKA3aTEIIBHBIE PACCYKIACHUS
JOKYMEHTAlMIO HA | - yMETb HMHTETPUPOBATh 3HAHUSA W3  Pa3HBIX | B XOJI€ PELICHHUs 3a7ad4;
IIPOEKTUPYEMBIE NPEIMETHBIX 00JIacTel; - yMeTh ONEpUPOBaTh MOHATHIMHU: CTETIEHb YUCIIA, JIorapupm
YCTpOHCTBA - HCIONb30BaThb CpeACTBA HH(MOPMALMOHHBIX U |4KCIIa; YMEHUE BBINOIHATH BHIYMCICHUE 3HAUEHUN U
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, | CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOIYJIb M  apryMEHT

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

KOMIUJIEKCHOT'O 4YHucia, (QopMa 3aluCH KOMIUIEKCHBIX —YHCEell
(reomeTpuyueckas, TPUrOHOMETpUYECKas U anredpanyeckas); yMeTb

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

- yMeThb ONepUpoBaTh MNOHITUSIMH: pallMOHAIbHAs (QYHKIHS,
nokaszaTesbHast (GyHKUHMS, CTeneHHas (QyHKIMs, JorapudMuieckas
(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 33a]a4 U3 peallbHON )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 0O0JacTU YHpaBICHUS
JUYHBIMH M CEeMEWHBIMU (UHAHCAMH); COCTABIISATH BBIPAKCHHMS,
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, HauOoibIlee W HAWMMEHbIIEe 3HAYCHHUS, pa3Mmax,
JMCIIEpPCUs], CTAaHIApPTHOE OTKJIOHEHHE 4YMCIOBOro Habopa; yMmeTb
U3BJICKaTh, WHTEPIPETHPOBATH WH(GOPMAIHIO, MPEICTABICHHYIO B
TabaMIax, Ha JAMarpammax, rpadukax, OTpa)<arollyl0 CBOICTBa
peabHBIX TPOIECCOB M SIBJICHUM; MPENCTABIATH WH(POPMAIHIO C
IOMOIIBI0 TaONMIl W JuarpamMM; HCCIEAOBaTh CTATHCTUYECKHE
JAHHBIE, B TOM YHCJIE C MPUMEHEHUEM TrpaUyecKuxX METOIOB U
JIEKTPOHHBIX CPEJICTB;

- YMeTb ONepupoBaTh MOHATUSAMU: CIy4yallHBIH ONBIT H
ciyyaiiHoe coObITHE, BEpOSITHOCTh CIIy4ailHOro COOBITHS; YMEHUE
BBIUUCISATh BEPOSITHOCTH C  HMCHOJb30BAaHUEM  IpadUuecKux
METO/IOB; MpPHUMEHATh (OPMYJIbl CIOXKEHUS U YMHOXKEHUS
BEPOSTHOCTEH, KOMOMHATOPHBIE (DAKTHI U (GOPMYJIBI NIPU PELICHUHN
3aJa4; OLICHWBATh BEPOSTHOCTH pEalbHBIX COOBITHIA; 3HAKOMCTBO
CO CIy4alHbIMM BEJIMYMHAMU;, YMEHHE NPUBOAUTH MPUMEPHI
OpOSIBIIEHUS  3aKOHAa  OOJNBIIMX 4YHUCel B  MPHUPOJIHBIX U
OOIIECTBEHHBIX SIBJICHUIX;

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

- YMeThb OIIEpUPOBATh MOHSITHSIMH: 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, KOHYCAa, IUIOIIAJb MOBEPXHOCTU MHUPAMUIbI, HPU3MBL,
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
YEPTEKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEJACTB; 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 METOIBI;

- YMeThb ONEpUpOBaTh NOHATHSIMH: IPSIMOYIOJbHas CHUCTEMaA
KOOpAMHAT, KOOPAWHATHI TOYKH, BEKTOpP, KOOPAMHATHI BEKTOpA,
CKaJsIpHOE TMPOM3BEJEHHUE, YroJl MEXAY BEKTOpaMH, CyMMa
BEKTOPOB, IIPOU3BEICHNE BEKTOPA HA YUCIIO; HAXOAUTH C IIOMOILBIO
U3YyYEHHBIX (POPMYIT KOOPIMHATHI CEPEAMHBI OTPE3Ka, PACCTOSHUE
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 OTKPBITHH pOCCHICKON u MUPOBOU
MaTeMaTUYECKON HAYKH.

- YMeThb OIEpUpOBaTh IOHATUSMU: OIpeAeTeHHe, aKcuoma,
TEOpeMa, CIEICTBUE, CBOWMCTBO, MPHU3HAK, [JOKAa3aTeJbCTBO,
paBHOCHUIIbHBIE (OPMYIUPOBKH; yMeHUE (popMyarpoBaTh oOpaTHOE
U TPOTUBOIOJOKHOE YTBEPKIEHUE, TNPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBHI, UCIOJIb30BaTh METOJ MaTeMaTHUYE€CKONH HHIYKIUY;
MIPOBOJUTH JIOKA3aTeJbHbIE PAcCYXIACHMs IpPHU pELIEHUH 3ajad,
OLIEHUBATh JIOTUYECKYIO MTPaBHIIBHOCTh PACCyKICHHIA;

- YMETb ONEpUPOBATH MOHATUSAMU: MHOXKECTBO, IIOJMHOKECTBO,
orepany HajJ MHOKECTBAaMHU; YMEHHE HCIOJb30BaTh 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 3.1
[IpoBoauTH
KOHTPOJIb
apaMeTpoB,
JUarHOCTUKY U
BOCCTaHOBJICHHE
paboTOCIIOCOOHOCTH
UG POBBIX
YCTPOMCTB
KOMITBIOTEPHBIX
CUCTEM U
KOMILJICKCOB

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

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

- OmpeneisTh  UENH  JEATCIBHOCTH,  3a/JaBaTh
[1apaMeTPbl U KPUTEPUU UX JOCTUKEHUS,

- OIICHMBaThb COOTBETCTBHE pPE3YJIbTATOB  IICJISIM,

OLICHUBATb PUCKU HOCJICIICTBI/Iﬁ JACATCIIBHOCTH,
- BJIAICTb HABBIKAMU PA3PCIICHUA HpO6J’ICM;
- AHAJIM3UPOBATL IMOJYYCHHBIC B XOA€ PCIICHHA

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 TPAKTUKE

- BIAJeTh METOAAMHU [0Ka3aTeJbCTB, AJITOPUTMAMU pEIICHUS
3aga4; yMeHue (opMynupoBaTH  OIpPENEICHUs, AaKCHOMBI H
TEOPEMBI, IPUMEHATh UX, IPOBOJAUTH JOKA3aTEIbHbIE PACCYKICHUS
B XOJI€ PELICHHS 3aa4;

- yMeTh OINEpPUPOBATH IOHATUSAMH: CTENEHb 4HCla, Jorapupm
qyciaa, yMEHHE  BBIIOJNHATH  BBIYMCICHME  3HAYCHHH U
npeoOpa3oBaHUsl BBIPAKEHUH CO CTENEHAMU WU Jorapupmami,
peoOpa3oBaHus JPOOHO-PANMOHAIBHBIX BEIPAXKCHHIH,

- yMeThb ONEpUpOBaTh MOHATHAMHU: (DYHKIMS, HENpepbIBHAS
(GyHKIMSA, TPOU3BOIHAS, IEPBOOOPA3HAs, ONIPEeICHHBIN HHTETPaT;
yMeTh  HaxXOAMTh  IPOU3BOAHBIE  BJIEMEHTApHBIX  (DYyHKIMIA,
UCTIONB3YS CIPAaBOYHBIC MaTEpHaJbl; UCCIEAOBATh B MPOCTEHIINX
ciyyasix (yHKIMM Ha MOHOTOHHOCTb, HAaXOAWThb HAuOOJIbLINE U
HaMMEHBIINE 3HAUYCHUS (PYHKIUI; CTPOUTH IrpadMKi MHOTOYJICHOB
C UCIIOJIb30BaHUEM alapara MaTeMaTUYeCKOro aHaIu3a;

- yMeThb ONEpPUPOBATh TMOHATHIMH: palOHAIbHAs (YHKINA,
noka3zaresibHas (YHKUUS, CTeleHHass QyHKLUs, JorapupmMuyuecKas
(GyHKIUS, TpUrOHOMETpUYeckne (yHKIMH, oOpaTHble (QYHKIMH;
YMEHHUE CTPOUTHh IpauKd H3yYEHHBIX (YHKLUH, HCHOIB30BAThH
rpaduKy IPY U3YYEHHUH MTPOIECCOB U 3aBUCHMOCTEH, IPU PEIICHUN
3aJa4 U3 APYrux y4yeOHbIX MPEIMETOB U 3a/1a4 U3 peabHON )KU3HU;
BBIpaXaTh (OPMYITAMHU 3aBUCIMOCTH MEX]Ty BETHUNHAMU;

- yYMeTh pelaTh TeKCTOBbIE 33aJ]aul pa3HbIX TUIOB (B TOM YHCIE
Ha TPOLEHTHI, JOJIM M YacTH, Ha JIBH)KEHHUE, paboTy, CTOUMOCTh
TOBapOB W YCIyr, HAJIOTH, 3aJa4d M3 O0JacTU yIpaBICHUS
JUYHBIMU M CEeMEWHBIMU (PUHAHCAMM); COCTABIIATH BBIPAXKECHHUS,
yYpaBHEHHS, HEPaBEHCTBA M WX CHCTEMBI 10 YCIIOBHIO 3ajayH,
UCCIIeI0BATh MOJIy4eHHOE pelieHue u OLIEHUBATh
MPaBAOIN0I00HOCTh PE3YIbTATOB;

- yMeThb ONepUpOBaTh MOHATHAMM: CpeiHee apu(MeTHUecKoe,
MennaHa, HauOoNbllee ¥ HaWMEHbIee 3HA4YCHHUs, pa3Max,
JMCTIepCHs], CTaHIApPTHOE OTKJIOHEHHE 4YMCIOBOro Habopa; yMmeThb
W3BIIEKaTh, WHTEPIPETUPOBATh MH(OPMAIHIO, 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 TIpapuuecKux METOJOB H
AJIEKTPOHHBIX CPEICTB;

- yMeThb OINEpPHpPOBATH MOHATUSAMH: CIyYalHBIA OOBIT U
ciryqaiiHOe COOBITHE, BEPOATHOCTH CIIy4aHOTO COOBITHS; YMEHHUE
BBIUUCIIATE  BEPOSATHOCTh C  HUCIOJB30BAHHWEM  TpauuecKux
METOJIOB; IPUMEHATh (OPMYJBl CIOXKCHHS U  yYMHOXKCHUS
BEPOSTHOCTEH, KOMOUHATOPHBIE (PAKTHI ¥ (POPMYIIBI IIPH PEIICHUH
3aJa4; OIICHWBATh BEPOSTHOCTH PEABbHBIX COOBITHIA; 3HAKOMCTBO
CO CIIyYyailHPIMM BEJIMYMHAMH; YMEHHE TIPHBOAUTH IIPHUMEPEI
NpPOSIBJICHUST  3aKOHAa  OOJNBIIMX 4YHCEJ B  NPUPOJHBIX U
OOILIECTBEHHBIX SBJICHHSX;

- yMETh ONEpPUPOBATH MOHATHSIMHU: TOUKA, MpsMast, MIOCKOCTH,
IPOCTPAHCTBO, JBYI'PaHHBIH YroJ, CKpEIIMBAIOIIUECsS IpsMBIE,
NapaJyIeIbHOCTh U MEPIEHANKYISPHOCTh TPSMBIX M TUIOCKOCTEH,
YroJI MEXIY HPSMBIMH, YTOJI MEKAY MPSIMOH U TIOCKOCTBIO, YT
MEXIYy IUIOCKOCTSMH, pPACCTOSHUE OT TOYKH [0 TUIOCKOCTH,
PACCTOSIHUE MEXAY NPSIMBIMU, PACCTOSHUE MEXKIY IUIOCKOCTSIMU;
YMEHHUE HCIIONB30BaTh MPH PEIICHUH 3a/1a4 M3y4YeHHBIC (AKThI U
TEOpPEeMbl IUIAHUMETPHH; yYMEHHE OLIEHUBAaTh pa3Mepbl O00OBEKTOB
OKPYXKAIOIIEr0 MUPA;

- yMeThb OIEpPUPOBATh TMOHATHSAMM: MHOTOTPAaHHHK, CEUYEHUE
MHOTOTpaHHHUKa, KyO, TMapajulefienuIies, TMpu3Ma, I[HpaMHa,
¢durypa u MoBepxHOCTb BpaIlleHUs, WINHAP, KOHYC, 1map, chepa,
ceueHHst (QUTYpBHl BpamleHHs, IIOCKOCTb, Kacaromasicsi cQepsl,
IWINHAPa, KOHYCa, IUIOIAAb MOBEPXHOCTH MHPAMM[bI, MPU3MBI,
KOHyca,  IIWIMHApA,  IUlomans  cdepbl, o0beM  KyOa,
OpSMOYTOJIBHOTO — Mapajulelienunena,  NUPaMUbl,  HPU3MBI,
MWINHApA, KOHYCa, Iapa; yMeHue U300pakaTh MHOTOTPAHHUKH U
MOBEPXHOCTH BpAIllEHUs,, MX CEYEHUS OT pPYKH, C MOMOIIBIO
YepPTSIKHBIX HMHCTPYMEHTOB U OJCKTPOHHBIX CPEICTB; YMCHHE
pacro3HaBaTh CUMMETPHIO B IIPOCTPAHCTBE; YMEHUE PACIIO3HABAThH
MPaBUIILHBIE MHOTOTPAHHUKH;

- yMeTh ONEpHpOBATh MOHATUSAMH: JBWKEHHE B MPOCTPAHCTBE,
nmoo0HBIe (UTYPHI B TIPOCTPAHCTBE; HCIIOIB30BaTh OTHOIICHHUE
IIomazae mnoBepxHOcTell M 00BEMOB MOAOOHBIX (uryp mpu
peIIeHNH 3a]1a4;
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- YMETh BBIYHCISATH F€OMETPUYECKHE BEIMYUHBI (IJIMHA, YTOJ,
IJI0MIa/1b, 00BEM, TUIOIIAAL MOBEPXHOCTH), UCTIONB3YS U3YUCHHBIE
(hopMyIIbI U METOJIBI;

- yMETh OIEPUPOBATh MOHATUSIMHU: NPSIMOYTOJbHAs CHCTEMa
KOOpPJIMHAT, KOOPJAMHATHI TOYKH, BEKTOP, KOOpPAMHATHI BEKTOPA,
CKAJIIPHOE TPOU3BEJEHUE, YroJl MEXIYy BEKTOpaMH, CyMMa
BEKTOPOB, IIPOU3BEJICHNE BEKTOPA HA YNCII0; HAXOIUTh C IIOMOUIbIO
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; yMmMeHHE MpPUMEHSITh KOMOMHATOpHBIE (aKThl U
paccyXJIeHUsI IJIs1 pEeIIeHUs 33714,

- YMEThb ONEPUPOBATH MOHATUAMM: HATYypaJIbHOE YHUCIO, LEN0e
YUCJIO,  OCTAaTOK IO  MOAYJIO,  palMOHAIBHOE  YHCIIO,
UPpPALMOHATIBHOE YHUCJIO, MHOXECTBA HATypajbHbIX, IEJbIX,
palMoOHaNBHBIX, JIEHCTBUTENBHBIX YHUCEN; YMEHHUE HCIOJb30BaTh
OpU3HAKKW  JEIUMOCTH, HAUMEHBIIUN OOLMl  JAenuTeNns W
HauMEHbIIIee 00IIee KpaTHOE, aNropuT™M EBKIMIa mpu pereHun
3a/1a4; 3HAKOMCTBO C Pa3JU4YHbIMH MO3ULUMOHHBIMH CHUCTEMaMHU
CUHCJICHHUS;

- YMeTh CBOOOJHO ONEPUPOBATH MOHATUSMU: CTENEHBb C IENbIM
MOKa3aTejeM, KOPEHb HATYpaJIbHOW CTENEHH, CTENeHb C
pallMOHANBHBIM  TOKa3aTelieM, CTeNeHb C JACHCTBUTEIbHBIM
(BemiecTBEHHBIM) TIOKa3aTesieM, JIorapu(dmM duciia, 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, HPPALMOHAIBHBIE, IOKa3aTeJIbHbIE, CTEIEHHBIE,
norapu(pMUIECKNE, TPUTOHOMETPUUECKIE YPAaBHEHUS, HEPABEHCTBA
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¥ CHCTEMBI; YMCHHE PEIllaTh yPaBHEHUs, HEPABEHCTBA M CUCTEMBI C
MOMOIIIBIO PA3IMYHBIX MIPUEMOB; peIlaTh ypaBHEHHUs, HEPABEHCTBA
¥ CHCTEMBI C MapaMEeTpOM; MPHUMEHSATh ypaBHCHHsS, 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 (yHKIMA, CTerneHHas (QYHKUUS C  IeJbIM
mokaszaTesieM,  TPUTOHOMETpUYeckue  (QyHKIuH,  oOpaTHbIC
TPUTOHOMETPHUYECKHUE byHKINH, NoKa3arenbHast u
norapudmmuyeckas GyHKINN; YMEHHE CTPOUTH rpaduku (GpyHKIHIA,
BBITMOJIHATH peo0pa3oBaHus rpa@uKoB (PYHKIIHIA;

YMEHUE HCIIONB30BaTh rpadukd (GYHKOUHA OO  H3Y4YCHHUs
IPOIIECCOB M 3aBHCUMOCTEH TpU PEIICHWW 3aJad W3 JIPYTHX
y4eOHBIX IPEMETOB U U3 PeaibHON KU3HU; BBIpAXXaTh (GOpMyITaMu
3aBHCUMOCTH MEXJy BeJTUUYNHAMH,

yYMEHHUE CBOOOIHO ONEPHPOBATH MOHATHUSAMH: YETHOCTH (DYHKIHH,
HIEPUOTUIHOCTh byHKIHH, OTrPaHUYCHHOCTh byHKIHH,
MOHOTOHHOCTh (DYHKIMH, JKCTpeMyM (YHKIWH, HaubOosbliee M
HaVMEHbIllee 3HAaueHUs (QYHKIMU Ha TPOMEXKYTKE; YMEHHUE
MPOBOJIUTH UCCIIE0OBaHUE (DYHKITUH;

YMEHHUE HCIOJIb30BaTh CBOMCTBA U TpapUKH QYHKIUH JUIs peIeHHs
ypaBHEHHI, HEPABEHCTB M 33/1a4 C MapaMeTpaMu; M300paxkaTh Ha
KOODJIMHATHOM IUIOCKOCTH MHOJKECTBA PpEIICHUH YypaBHEHHI,
HEPaBEHCTB U UX CHCTEM;

- YMCTb CBO6OI[HO OIICpHUPOBATH IOHATHUAMMU
IOCICa10BAaTCIIBHOCTD, apI/I(i)MeTI/ILIGCKaSI mporpeccus,
TreoOMETpHUICCKast Iporpeccusd, OCCKOHEUHO Y6LIBaIOH_IaH
TreoOMETpHUICCKas IIporpeccus; YMCHHC 3aaaBaTb

noCICA0BATCIIbHOCTH, B TOM YHUCIIC C INOMOINBKO PCKYPPCHTHBIX
(opmyu;

- YMCTL OIICPpHUPOBATH IOHATUAMH: HCIIPCPLIBHOCTH (I)YHKI_II/II/I,
acUMNTOTHl Trpaduka (QyHKUIMU, TepBas W BTOpas MHPOU3BOIHAS
(GyHKIMH, T€OMETPUUYECKUN U (DU3MYECKHI CMBICT MPOU3BOIHOM,
nepBooOpasHasi, ONpENEICHHBIM WHTETpaj; YMEHHUE HaxOIWTh
ACUMIITOTHI rpa(blzuca (I)YHKI_[I/II/I; YMCHHUEC BBIYUCIATH IMPOU3BOAHLIC
CYMMBI, TIPOW3BEJCHUS, YACTHOTO M KOMIO3UIMH (YHKIIHH,
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HaXOJUTh YpaBHEHHE KacaTeIbHOU K rpaduKy ¢ yHKIIH;

YMEHHUE UCMOJIb30BATh MPOU3BOAHYIO IJISl UCCIENOBAaHUS (DYHKIIHIA,
JUI HaXOXJEHHMsI HAWIy4llero pelleHus B IMPUKIAAHBIX, B TOM
YHce COLMAIbHO-3KOHOMUYECKUX M (U3NYECKHX 3aJadax, I
OIpeNIeJIEHUs] CKOPOCTH M YCKOPEHHs; HaXOAWUTh IUIOIAgH U
00beMbl (UTYp C TIOMOILIBIO HMHTErpajia; MPHUBOIAUTH MPUMEPHI
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 ajredOpandeckas); yMeTh
IPOM3BOIUTh apU(PMETHUECKUE JEHCTBUS C KOMIUICKCHBIMHU
YucIaMM; MPUBOAUTH IPUMEPHl MCIOJIb30BaHUS KOMIUICKCHBIX
YHCell;

- yMeTb  CBOOOJHO  OINEpPUPOBaTh  MOHATUSIMH:  CpE/IHEee
apupMeTHIecKoe, MeIuana, HanOoJbIIee 1 HANMEHbIIIEEe 3HAYCHHS,
pa3max, JUCIEpCHUs, CTaHAApTHOE OTKJIOHEHHUE Ui OINUCAHUSA
YHCJIOBBIX JAHHBIX; YMEHHE UCCIIEIOBATh CTATUCTUYECKUE JaHHbIE,
B TOM UHCIE C MpPUMEHEHHEeM TIpaduiyecKux METO0B U
ANEKTPOHHBIX CPEACTB; TIpadUuecKd UCCIE0BATh COBMECTHbBIE
HaOJIIOIEHUST C TOMOUIBIO JMarpaMM pAacCEeMBaHUS W JIMHEWHOU
perpeccuu;

- yMeThb HaxOIMThb BEPOSTHOCTU COOBITUH C MCIOJIb30BaHHEM
rpaduyecKux METOJ0B; MPUMEHSATH JUIsl pelieHus 3a1a4d (GOpMYJIbl
CIIO)KEHUSI M YMHOXKEHHS BepOsSTHOCTEH, (opMyidy MOIHON
BeposiTHOCTH, (opmyny bepHymm, koMmOuHaTtopHble (GaKTBl |
(opMyJIbl; OLIEHHBATh BEPOSATHOCTH pPEATbHBIX COOBITHUH; yMEHHE
ONEpUPOBATh TMOHATHSAMH: CIIy4ailHas BeJIWYWHA, paclpeleieHHe
BEPOATHOCTEM, MaTeMAaTUYECKOE  OXKUIAHWE, JUCHEpPCHs U
CTaH/IApTHOE OTKJIOHEHHWE CIy4yallHOM BEIMYUHBL, (YHKIHH
pacrnpeneneHns U IUIOTHOCTH PaBHOMEPHOIO, IOKAa3aTENbHOIO H
HOPMaJbHOTO pacIpe/eleH’il; yMEHHE HCIONb30BaTh CBOICTBa
W3Y4YEHHBIX paCIpeneieHU s pelleHus 3anad; 3HaKOMCTBO C
MOHATHSMHM: 3aKOH OOJIbIIMX YHCENI, METOAbl BBIOOPOYHBIX
HCCIIEIOBaHMM; YMEHHE MPUBOJIUTH NIPUMEPHI MPOSBICHUS 3aKOHA
OO0JIBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SIBJICHUSX;
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- yMeTb CBOOOJHO ONEpUPOBATh MOHATUSAMH: TOYKA, IpsMasd,
IUIOCKOCTb,  NPOCTPAaHCTBO, OTPE30K, JIyd, IIIOCKHH  YroJl,
JIBYIpPaHHBIA  YroJl, TpEeXI'paHHBIH Yros, IepeceKaroluecs,
napajuleJibHble U CKPEIIMBAIOIIMECS HpPSIMbIE, MapajlyIeNbHOCTh U
HNEpHEHIUKYIAPHOCTh MPSIMbIX M IUIOCKOCTEH, Yroll MEXIy
HNPSAMBIMH, YIOJd MEXAY MpSAMOM M IUIOCKOCTBIO, Yrojl MEXIy
IUIOCKOCTSIMM; YMEHHE UCIOJIb30BaTh MpPU pEIIEHUM 3a7ay
n3ydeHHbIE (PAKTHl M TEOPEMbI IUIAHUMETPUH; YMEHHE OLICHHBATH
pa3Mepsl 0OBEKTOB B OKPYXAIOIIEM MHUPE; YMEHHE ONEepUpOBAThH
HOHATHAMMU: MHOI'OI'PaHHUK, ceueHue MHOI'OI'paHHHKA,
NpaBWIBHBI MHOTOTPaHHUK, NpU3Ma, nHUpamuaa, ¢urypa u
IIOBEPXHOCTh BpALIEHUs, LIMINHAP, KOHYC, 11ap, chepa, pa3BepTKa
IIOBEPXHOCTH, CEYEHMs] KOHYCa U LWIMHJpa, NapajulelbHbIE OCH
WIN OCHOBaHUIO, CEUEHHE Iapa, IJIOCKOCTh, Kacarouascs chepsl,
WINHIpPA, KOHYCA; YMEHHE CTPOUTh CEUEHHE MHOTOrpaHHMKa,
n300pakaTb MHOT'OI'PAaHHUKH, (UIYpbl U MOBEPXHOCTH BpAILCHMS,
UX CEYEHHUs, B TOM YHCJIE C IMOMOUIbIO 3JEKTPOHHBIX CPEJACTB;
YMEHUE  HIPUMEHSTh  CBOMCTBA  IeOMETpUYECKMX  (uryp,
CaMOCTOSITENTEHO (POPMYIIMPOBATH OINPEICIICHUS H3ydaeMbIX QUryp,
BBIIBUTaTh TUIIOTE3bl O CBOMCTBaX M NPU3HAKAX T'€OMETPUUYECKUX
¢uryp, oO0OCHOBBIBATh WJIM ONPOBEPraTh HUX; YMEHHE IMPOBOIUTH
Kj1accupukanuo (GUryp mo pasiuyHbBIM TpPU3HAKaM, BBINOJIHATh
HE00XO0IMMBIE JIOTIOJIHUTENbHBIE TTOCTPOEHUS;

- yMeTh CBOOOJHO ONEpUPOBaTh MOHATUSIMU: IUIONIA/b (GUTYPHI,
o0beM (urypel, BeIMYMHA YIJIA, pPACCTOSHUE OT TOYKH [0
IUIOCKOCTH, PAacCTOSTHUE MEXAY NPSAMBIMH, PACCTOSHUE MEXITY
IUIOCKOCTSIMU, — IUIOHIaab  ceppl, MIOWAAb  OBEPXHOCTH
OUpaMHUIbl, TpPHU3MBI, KOHyCa, LWIMHIpa, o00beM  Kyo0a,
MPSIMOYTOJIBHOTO  Mapajielenunena,  NUPaMHUAbl,  MPHU3MBL,
UWINHApA, KOHYCA, [1apa; yMEHHE HaXOAUTh OTHOLIEHHE 00BEMOB
Mo100HBIX pUryp;

- yMeThb CBOOOJHO OINEpPUPOBATH MOHATUSAMHU: JBHKEHHE,
napajuleNibHbIl  TepeHOC, CHMMETpPUSl Ha IUIOCKOCTH M B
MPOCTPAHCTBE, MOBOPOT, IpeoOpa3zoBaHKME MOJO0US, MOAOOHbIE
(burypsl; yMeHUE paclo3HaBaTh paBHble M MOJOOHbBIE (UTYPHI, B
TOM YHCIE B TPUPOAE, MCKYCCTBE, apPXUTEKType; YMEHHUE
UCIOJIb30BATh reOMEeTpUUYECKHE OTHONICHHUS, HaXOJUTh
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reOMETPUUYECKUE BEIUYMHBI (AJIMHA, Yroj, IUIOIIab, 00beM) Ipu
pelIeHnH 337ad U3 JPYTHX Y4E€OHBIX NPEAMETOB U U3 peajbHOU
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 MEXAYy BEKTOpaMH; YMEHHUE
HCII0JIb30BaTh BEKTOPHBIA M KOOPAMHATHBIM METOA ISl PELICHUS
TreOMETPUUECKUX 3a7ay W 3ajad JPYrMX Y4eOHBIX IPEIMETOB;
ONEpUpPOBaTh MOHATUSAMU: MaTpula 2x2 u 3x3, omnpenenureib
MaTpHIIbl, FCOMETPUUECKUNA CMBICIT OIIPEICIIUTES;

- YMeTb MOJEIHUpOBaTb pealbHbIE CHUTyallUd Ha A3bIKE
MaTeMaTHKH; COCTaBJISTh BBIPaKEHUs, YpaBHEHUs, HEPABEHCTBA U
UX CHCTEMBl II0 YCIIOBHIO 3aJaud, MCCIIEJOBaTh IIOCTPOCHHBIE
MOJIEJI C UCIIOJIb30BaHUEM amrapara ajareopbl, HHTEPIPETUPOBATh
IOJIyYEHHBIH pE3yJbTaT; CTPOUTH MaTEMaTHUYECKUE MOJEIH C
IOMOIIBI0 T€OMETPUYECKUX IOHATUH M  BEJIUYUH, peIIaTh
CBA3aHHBIE C HHUMM IPAKTUYECKUE  3aJauM;  COCTaBIIATH
BEPOATHOCTHYI0O MOJEIb M HMHTEPIPETUPOBATH  IOJIYYEHHBIN
pe3ynpTaTr;  pemarb — OpUKIAaJHble  3aJaud  CPEIACTBaAMH
MaTeMaTUYECKOTO  aHaliu3a, B TOM  YHCIE  COLMAJIBHO-
9KOHOMHYECKOr0 U (PU3NYECKOr0 XapakTepa;

- yMEHHuE BBIOMpaTh MOAXOMSAIIMI METOJ ISl peIIeHUs 3a/1a4H;
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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
NPAKTHYECKHUE 3aHITHS 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-

HaumeHoBaHue Ne Bun Oo0bem | Dopmupyembie
PA3IE]I0B 1 TeM | 3anATHA | saHATHS OpPHEHTHPOBAHHOE), naﬁuopaTopm,Ie U NIPaKTU4YeCKHe 3aHsITHS, 4acoB | KOMIIETeHIHH
HWHIMBHYAIBHBIH MPOEKT (ecJU 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)
S 1 JI Ienu u 3a1a4y IpU U3yYCHUH MaTEeMaTHKU 2
5 ’E 2 [Ip3 | Ywucna u BeruncnaeHus. BelpaskeHus u npeodpazoBaHus 2 OK-01. OK-02
2 2 3 IIp3 I'eomeTpusi Ha JIOCKOCTH: BUABI INIOCKUX (PUIYP M HX IJIOLIATH 2 OK- 03” OK-0 4’,
= § = 4 IMp3 |IIpakTHKO-OPHEHTHPOBAHHbIE 32124 B Kypce reOMeTPHH HA MJIOCKOCTH 2 OK-05, OK-06,
S < 3 5 JI [IpocThie MPOLIEHTHI, pa3HbIC CIIOCOOBI UX BBIYUCICHUS 2 OK-07
B E % 6 [1p3 CI10>kHbBI€ ITPOLICHTHI 2 '
é = = 7 [Ip3 | JIuneiinble, KBaJpaTHbIE, IPOOHO-IMHEITHBIE YPAaBHEHUS M HEPABEHCTBA 2 [IK 1.3, TIK 3.1
- § 8 JI CucTeMbl IMHEWHBIX YPaBHEHUH U cIOCOOBI UX PELICHUS 2
g g 9 [1p3 CucreMbl HETMHEMHBIX YPaBHEHUH U HEPABEHCTB U CHOCOOBI UX PELICHUS 2
ﬁ 10 JI Oynkumu, ux ceorctBa. CrocoObl 3a1aHus QYHKINH 2
11 IIp3 | KonTponbHas pabora 2
Tema 2. Ctenenu u kopHu. CtenenHasi pyHKIus 18
Cojeprkanue yueOHOro Mateprasa (OCHOBHOE ¥ MPO()eCCHOHAIBHO - OPHEHTHPOBAHHOE)
12 JI Kopnu n-i1 crenenu u3 uncia v ux cBoMcTBa. ApuMeTHYeCKHil KOpEHb. 2
E' 13 IIp3 | [IpeobpazoBaHue pallMOHANBHBIX M HPPAIIMOHAIBHBIX BBIPAXKEHUH. 2
= = CreneHn ¢ palMOHAIGHBIMH TIOKa3aTeNssMH, WX cBoicTBa. CremeHu ¢
< g 14 B | JEHCTBUTENBHBIM — MOKa3aTeneM. I[IOHATHE CTENEHH C  HMPPAlHdOHAIBHBIM 2 OK-01, OK-02,
: = ToKasaTeneM OK- 03, OK-04,
5 'S: 15 ITp3 ITpeoOpa3oBaHue BBIPAXKEHHUN, COACPIKAIIMX CTEIICHH 2 OK-05, OK-07
E = 16 JI CrenenHas QyHKIMS, ee rpaduK U CBOMCTBA 2 K 1.3, TTK 3.1
L% = 17 1 PaBHOCWJIBHOCTD MppalMOHANBHBIX YPABHEHWH M HEpPAaBEHCTB. MeTonbl HX 5
2 § peueHus
s 0 18 [Ip3 | Pemenue uppanvoHaJbHBIX YpaBHEHUN 1 HEPABEHCTB 2
& 19 Tp3 Hcnonb3oBaHue CBOWCTB CTEMEHHOM (QYHKIMU TpU pEIIEHUH YpaBHEHUH WU 5
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 Tp3 [Ipumenenne mnoxa3aTenbHOW (QYyHKIMH. PemeHue moxa3aTeNbHBIX ypaBHEHUH 2
2 (G YHKIMOHATBEHO-TPAQUIECKUM METOJIOM OK-01. OK-02
E 23 [Ip3 | Pemenue nokasaTreabHbIX YPAaBHEHUIM METO/IOM YpaBHUBAHUS NIOKa3aTesen 2 OK- 03" OK-0 47
5 24 Tp3 Pemenne noka3aTenbHBIX YpaBHEHUH METOJOM BBEJEHHS HOBOH INEpEeMEHHOM, 2 OK-05, OK-07
® (YHKIMOHATBHO-TPaQUUECKIM METOOM.
§ 25 JI Pemenue nokasaTenbHBIX HEPABEHCTB 2 IK 1.3, [IK 3.1
= 26 [Ip3 | Pemenue nokasarenbHBIX YPaBHEHUH U HEPABEHCTB 2
= 27 [Ip3 | Pemenue cuctem nokasaTesIbHbIX YpPaBHEHUN 2
‘2 28 Tp3 Pemienue noka3aTeNbHBIX YPAaBHEHMH M HUX CHUCTEM, PEIICHUE I0Ka3aTeNIbHBIX 2
= 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
g 31 [1p3 OcHoBHOE JlorapuMuyIecKkoe TOKIECTBO. Brruncnenue norapudma 2
§ 32 JI Coiictpa norapudmon. Oneparus torapuMUPOBAHHSL. 2
E 33 I1Ip3 | [eiicTBus c norapupmamu 2
'g' 34 IIp3 | IIpeobpa3zoBanue norapupMUIeCKuX BbIPAKEHUN 2
= 35 JI Jlorapudmuueckasi pyHKIUS U ee CBOIMCTBA 2 OK-01, OK-02,
é = 36 JI I'paduk norapudpmuyeckoit pyHkIMH 2 OK- 03, OK-04,
- g 37 T [lonsatne  norapupmmueckoro ypaBHeHus. Omnepanusi TOTEHIMPOBAHUS. 5 OK-05, OK-07
z OCHOBHBIE METO/1bl pelIeH!s! JJorapu(pMUUECKUX YpaBHEHUN IIK 1.3, TIK 3.1
'g‘ & 38 [Ip3 | Pemenue norapudmMuueckux ypaBHEHHI METOAOM NOTEHUIMPOBAHUS 2
= 39 I1p3 Pemienue norapupMuuecKkux ypaBHEHHH METOJIOM BBE/IEHUS] HOBOM MEpeMEHHOMN 2
g 40 I1p3 Pemenne ypaBHeHUH 1 HEpaBEHCTB (QYHKIMOHAIBHO-TPAQUUECKUM METOJIOM 2
5 41 Mp3 AJ'Il“OpI/ITMV peLIeHUsT CUCTEMbI YpaBHEHUIl. PaBHOCHIBHOCTH Jorapu(hMUUECKUX 5
< YpaBHEHHI U HEPABEHCTB
3 42 IIp3 | IlpumeHenue Jorapugma 2
= 43 IIp3 | Jlorapupmuueckasi cnupanb B npupoae. Ee maremaTnyeckue cBoiicTea 2
44 IIp3 | KonTponpHas paborta 2
Tema 5. OcHoBbl Tpuronomerpun. Tpuronomerpudeckue GyHKIUH 40

OK-01, OK-02,
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Conepxanue yaeOHOro Matepraia (OCHOBHOE M MPO(ecCHOHAIBHO - OPHEHTHPOBAHHOE) OK- 03, OK-04,
45 1 Pagmannas mepa yrnma. BpamarensHoe nBmkenue. CHHYC, KOCHHYC, TaHTE@HC U 2 OK-05, OK-07
E KoTaHreHc yncia. OCHOBHBIE TPUTOHOMCTPUYICCKHUEC TOKIACCTBA MK 13 K 31
= 16 7 3aBUCHUMOCTbh MEXIY CUHYCOM, KOCHHYCOM, TAHT€HCOM M KOTaHT'€HCOM OJIHOTO U 5 ’
=5 TOTO K€ yIJa
-3 47 IIp3 Tpuronomerpuyeckue Toxaectsa. CuHycC, KOCHHYC, TAHT'€HC ¥ KOTAHT'€HC YTJIOB 5
= aun-o
§ 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
§ 51 Mp3 [IpeoOpa3oBaHue TPUTOHOMETPHUYECKHX BBIPAKECHUH MO (OpMyJaM CyMMBI U JBOWHOTO 2
g yria
= 52 1 [IpeoOpazoBanue CyMMBI ¥ pa3HOCTH TPUTOHOMETPUUYECKUX (DYHKITUI B IPOU3BENCHUE U 2
=3 oOparHas 3aja4da
: 53 [1p3 [Ipeobpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKECHUN 2
= 54 JI CpoiicTBa U rpaKy TPUTOHOMETPUUYECKUX (PYHKIIUN 2
5 55 [Ip3 | [pocteiimme npeodpa3zoBanus rpagKOB TPUTOHOMETPUYECKUX (HYHKIUI 2
§ 56 mp3 Hcnoab3oBanue CBOIiCTB TPUTOHOMETPUYECKUX pyHkumi B 5
S npogecCHOHAIBHBIX 3a/1a4ax i
= 57 T OOpatHbie TpuronomeTrpuueckue QyHkiuu. [IpocTeiiine TpUuroHoMeTpudeCcKue 5
= YpaBHCHMUSI
4 58 I1p3 Pemrenne npocTenIuxX TPUroHOMETPUIECKUX YPABHEHUN. 2
s 59 [1p3 OCHOBHBIE METO/Ibl PELICHUS] TPUTOHOMETPUUYECKUX YPAaBHEHUH. 2
S 60 [Ip3 | Pemenne TpUrOHOMETPUYECKUX YPAaBHEHHUN 2
'-g 61 JI [Ipocreiimme TPUroHOMETPUUECKHAE HEPABEHCTBA 2
=z 62 [1p3 CucreMbl IPOCTEHIINX TPUTOHOMETPUYECKUX YPAaBHEHUN 2
= 63 [Ip3 | PemeHne TpUroHOMETpUYECKUX YPAaBHEHUN U HEPABEHCTB 2
64 IIp3 | KonTponbHas padboTa 2
Tema 6. KommiekcHble yncia 8
o Conepxanue yaeOHOro Mateprasia (OCHOBHOE M MPO(eCcCHOHAIBLHO - OPHEHTHPOBAHHOE)
_ E 65 T [ToHsATHE KOMITJIEKCHOTO YuCiia. AnreOpandeckas (opMa KOMIUICKCHBIX YHCEN U 5 OK-01, OK-02,
«; g s JIENCTBHS ¢ KOMIIJIEKCHBIMU YHCIIaMU B anreOpandeckoit opme OK- 03, OK-04,
= 2 g 66 1 Tpuronomerpuyeckas u nokasarenabHast GOPMbI KOMIUIEKCHBIX YUCEN U IEHCTBUS 5 OK-05, OK-07
=5 ¢ HUMH K 1.3, TIK 3.1
E 9
é 67 [1p3 [Ipumeps! ncrob30BaHMsI KOMIJIEKCHBIX 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 JlekapToBbI KOOpJAUHATHI B IpocTpaHcTBe. [Ipocreiinme 3agaun B KOOpAUHATAX. 5
= PaccrosiHre Mex 1y IByMs TOYKaMH, KOOPAUHATHI CEPEeIMHBI OTPE3Ka
= ”
E } 70/2 7 BB:;(;;);); B npocTpaHcTBe. JlelicTBus Haja BekTopamu. CKalsipHOE IPOU3BEIECHUE 5 OK-01, OK-02,
= §‘ Komnianapuele BekTOpbl. Pa3noxeHue BekTopa IO TpPeM HEKOMIUIAHAPHBIM OK- 03, OK-04,
> 71/3 I1p3 BeKTOpaM 2 OK-05, OK-07
2z o IIK 1.3, IIK 3.1
o B 79/4 Tp3 KoopanHaTsl BEKTOpa, CKaISIpHOE NPOU3BEICHHE BEKTOPOB B KOOPIMHATAX, YIroJl 2
= 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. IIpsiMble ¥ MJI0OCKOCTH B MPOCTPAHCTBE 24
Conepxanue yaeOHOro Mateprasia (OCHOBHOE M MPO(ecCHOHAIBLHO - OPHEHTHPOBAHHOE)
76/8 T OCHOBHbIE NIOHATUS U AKCUOMBI CTEPEOMETPHH. B3aumMHoe pacrnosiokeHue ByX 9
" IpsSIMBIX B IpocTpaHcTBe. [Ipr3HaK U CBOWCTBO CKPEIIMBAIOIIMXCS MPSIMBIX
= 7719 JI [TapamiensHOCTh IPSAMON ¥ TIOCKOCTH. [Ipr3HaK u cBOMCTBA. 2
E 28/10 Ip3 Pemenne 3amady Ha TpPUMEHEHHE AKCHOM CTEPEOMETPUU M WX CIEICTBUH, 5
5 napajyieIbHOCTh NPSIMOM U TJIOCKOCTH
E Sé 79/11 JI [TapamnensHble muockocTy. IIpu3Hak u cBOMCTBA. 2 OK-01, OK-02,
= = 80/12 IIp3 | Pemienue 3amay mo reme 2 OK- 03, OK-04,
% § 81/13 1 [Iepnenpukynsapusle npsmele. IlepneHAUKYIAPHOCTE NPSAMOM U IUIOCKOCTH. 2 OK-05, OK-07
= 2 [Ipu3HaK nepneHANKYJIIPHOCTH IPSIMOM U INIOCKOCTH. IIK 1.3, 1K 3.1
Z. - 82/14 JI Ilepnenukynsp u HaknoHHas. TeopeMa o Tpex NEpHeHIUKyIIsIpax. 2
o':o 83/15 IIp3 | Yron Mexay npsMOH M INIOCKOCTBIO. YTOJ MKy 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
T Conepxanue yaeOHOro Matepraia (OCHOBHOE M MPO(eCcCHOHAIBLHO - OPHEHTHPOBAHHOE) OK-01. OK-02
S-S OmnpeneneHue YUCIOBOM MOCIEI0BATEIBLHOCTH, €€ CBOMCTBA M CIIOCOOBI 3a/1aHusl. OK- 03:, OK-0 4,
g g = E 88/20 T Omnpenenenne mpeleNia  MOCIEA0BATENLHOCTH. Beruucnenne  mpenenon 5 OK-05, OK-07
& = £ E nocnenoBarenbHocTel. [penen Gpynkiun Ha 6eckoneunoctu. [Ipenen pyHkmu B MK 1.3, [K 3.1
o > TOYKCE.
== 89/21 JI [Ipupamenue aprymenta M ¢GyHKUMU. 3a7ayd, KOTOpPblE MPHUBOJAT K HMOHSATHIO 2
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npousBogHOW.  OmpeneneHue  NPOU3BOAHOM.  AJITOPUTM  BBIUHCIIEHUS
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 wnenpepbiBHON (yHKIMH. CBoiicTBa HempepbiBHONH (yHKIMH. CBS3b
95/27 JI MEXIy HENPEPhIBHOCTEIO H AU epeHIInpyeMOCThI0 (PYHKIIMM B TOYKE. 2
ANTOpPUTM pelieHHns HEPaBEHCTB METOJJIOM HHTEPBAJIOB
96/28 mp3 I'eomeTpuyecknii cMbICJI MPOU3BOAHON (PYHKIIUU. YPaBHEHHE KacaTeJIbHOM 2
K IrpaguKy (pYHKIHUH
97/29 IIp3 | HaxoxneHue ypaBHeHHS KacaTeIbHON K TpaduKy GyHKINN 2
98/30 [Ip3 | Pusuyeckuii CMbIC] NPOU3BOIHON B IPO¢ecCHOHANBHBIX 3a/1a4axX 2
99/31 JI Bospacranne n yosiBanue Gyakimn. TOYKH SKCTpeMyma 2
CooTBeTcTBHE 3HAKa BTOPOM MPOM3BOJHOMN BBITYKJIOCTU (BOTHYTOCTH) (YHKIMU
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
IIPOU3BOIHOM
102/34 Mp3 ITocTpoenune rpaguKOB MHOIOYJICHOB C HCIOJB30BAaHMEM ammapara 5
MAaTEeMATHYEeCKOr0 aHAJIM3a
103/35 IIp3 | UccnenoBanue GpyHKIMI U HOoCTpoeHUE TpaduKoB 2
104/36 [1Ip3 | Haumensmee n HanOombiee 3HaYCHHE QYHKIIUN 2
105/37 mp3 Haxoxnenne onTUMaJbHOrO pe3yjbTaTa ¢ IOMOIILI0 NPOM3BOAHOI 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
109/41 IIp3 | HaxoxeHue HeomnpeeneHHOro uHTerpana. Tabuuia MHTerpaaos 2 OK-01, OK-02,
Tema 10. 110/42 1 OrnpeenieHHbI HHTETPaJl, €r0 TEOMETPUUECKHUN B pu3nueckuii cmbici. CBOMCTBa 2 OK- 03, OK-04,
IlepBooOpazHas ornpeeneHHoro uHrerpaina. ®opmyna Herotona-JleiibHuna OK-05, OK-07
U MHTErpa 111/43 [Ip3 | Beruncnenue onpeneneHHoro uHrerpana no gopmyne Herorona-Jleitonuma 2 IIK 1.3, 1K 3.1
112/44 I IIpuMeHeHne omnpeaeeHHOr0 MHTerpaja K BBIYMCICHHIO ILIOIIA/Ie 2
IUIOCKHUX (uryp
113/45 IIp3 | Pemenue 3a1a4 Ha BbIYHCJICHHE IUIOMIAAel IVIOCKUX GUIyp, 00bEMOB TeJl 2
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114/46 IIp3 | IlpuMepsl NpuMeHEeHHUs] MHTEIPAJIOB B (PM3MKe U TeOMETPHH 2
115/47 IIp3 | KonTponwHas pabora 2
Tema 11. MHOrorpaHHHUKH U TeJIa BpalleHUs 46
Conepxkanue yueOHOro Matepraia (OCHOBHOE M MPO(eCcCHOHAIBLHO - OPHEHTHPOBAHHOE)
[TonsiTne MHOrOTrpaHHUKa. Ero smemMeHTsI: BepuInHbL, pedpa, rpaHH, JHaroHajb.
116/48 J 2
Ceuenue. BoIykiible ¥ HEBBIITYKIJIbIE MHOTOTPAaHHUKHU
[Tonsitue nmpusmel. Ee ocHoBanus u O0okoBbie rpanu. Beicota nmpusmel. [Ipsmas u
117/49 J 2
HakJIoHHas npu3ma. [lpaBunbHas npusma. Ee ceuenne
[MTapannenenumnen, cBoiicTBa MpsIMOYTOJBHOTO Mapaiienenunena, Kyo. Ceuenue
118/50 J 2
Ky0Oa, napajuiejenunesaa
[Mupamuna u ee snementol. Cedenue mnupamunsl. llpaBuinbHas mnUpamuza.
119/51 J 2
YcedenHnast nupamMuaa
= 120/52 IIp3 | [Inomans OOKOBOH M MOJHON MOBEPXHOCTH MPU3MBI, TUPAMUIBI 2
E 121/53 [1p3 Pemenue 3a1ay Ha MHOTOIpaHHUKHU 2
= 199/54 T CuMMeTpHusi OTHOCHUTENBHO TOYKH, MPSMOU, IUIOCKOCTH. CHMMeETpHus B KyoOe, 5
§ napaJuleenuIesie, Npu3Me, MupaMue
3 123/55 I[Ip3 | Cummerpusi B npupoje, apXuTeKType, TeXHUKe, B ObITY 2
S 124/56 B [Tousitue PaBUIILHOTO MHOTOTpaHHHKA. CoiicTBa NPaBUIIBHBIX 9
= MHOTOTPaHHHKOB OK-01, OK-02,
2 125/57 IIp3 |Pemenue 3a1a4 NpUKJIAJHOTO0 XapaKTepa 2 OK- 03, OK-04,
E 126/58 1 Hunuaap u ero snemeHTsl. CeueHue UWIMHIApa (MapaielbHOE OCHOBAHHUIO U 2 OK-05, OK-07
= ocu). Pa3BepTka unHIpa K 1.3, TIK 3.1
? 197/59 T Konyc u ero nsnementsl. CedeHue KoHyca (mapajjieIbHOE OCHOBaHMIO U 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. CedyeHnue mapa, 5
S cdepbl
B~ 131/63 IIp3 | Pemenue 3a1a4 o teme 2
[Tonsatue 06 oobeme Tenma. OObeM KyOa W MPSMOYTOJIBHOTO TMapasuieenuIie/ia.
132/64 J 2
O06wem npu3msbl U nWIMHApA. OTHOLIEHHE 00BEMOB MOAOOHBIX Tell.
133/65 I1p3 O0BemMbl MMpaMHJIbl U KOHYCA 2
134/66 Ip3 O06beM nrapa. [lmomaay MOBEpXHOCTEH TeJ BpaIICHHS 2
135/67 IIp3 | KomOuHaImy MHOTOrpaHHUKOB U TeJl BPAILICHUs 2
136/68 Ip3 Hcnoab3oBanne KOMOMHAIM MHOTOTPAHHMKOB M TeJ BpalleHHs B 2
NPAKTHKO- OPMEHTHPOBAHHBIX 3a1a4ax
137/69 IIp3 | Pemenwne 3a/1a4 HA TUIONIAIA TOBEPXHOCTEH M OOBEMBI TEJI. 2
138/70 IIp3 | KonTponpHas paborta 2




35

Tema 12. MHokecTBa. DJieMeHThI TeOpuM rpagos 8
o Conepxanue yueOHOro Matepraia (OCHOBHOE M MPO(eCcCHOHAIBLHO - OPHEHTHPOBAHHOE) OK-01. OK-02
o B E = = 139/71 JI [Tonstue MmuoxectBa. [TogmHokecTBo. Oniepariiu ¢ MHOKECTBAMHU 2 OK 03’ OK-0 li
‘;' 2 = 2 2. 140/72 IIp3 | Onepanum ¢ MHOKecTBaMHu. PelieHne NpuKJIaIHBIX 32124 2 OK-05 ’ OK-07 '
= § 5 § g 141/73 I1p3 [Tonstue rpada. Cesi3HbIi rpad, AepeBo, MUK rpad Ha TUIOCKOCTH 2 nK 1 3’ K 3.1
= g A = 14274 o3 Onucanve peajbHBIX CUTyallMid ¢ MOMOIIbI0 MHOXKecTB. IlpumeHeHue 5 = )
P rpa¢oB K penieHuIo 3a1a4
Tema 13. DiieMeHTbl KOMOMHATOPUKH, CTATUCTUKH M TEOPHH 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
= 5 145/77 JI CoObiTus 1 ux BuAbl. Kiaccudeckast M craTucTU4ecKasi BEpOSITHOCTU COOBITUM 2
=" P
= E 146/78 [1p3 HaxoxaeHue BepoaTHOCTEH COOBITHI 2
E 5 14779 o3 Onenka BepoSATHOCTH coOObITHA. OTHOCHTEIbHAsi YacTOTa COOBITHS, 2
= & P CBO#ICTBO €€ YCTOHYHBOCTH OK-01, OK-02,
S : Bunel cinyuaiineix BennuuH. OnpeneneHue JUCKPETHOM CilydailHON BEIMYUHBL. OK- 03, OK-04,
= 2 148/80 J 3aKOH paclpefeNneHuss AUCKPETHOW ciaydailHOM BenuuuHbl. Ee uncioBbie 2 OK-05, OK-06,
= S XapaKTePUCTHKH OK-07
S : 149/81 o3 Pelrenure 3a/1a4 Ha COCTaBIICHUE 3aKOHA paclpe/eseH s IUCKPETHOM cirydaiiHON 5 IK 1.3, 1IK 3.1
g § p BEJIMYUHBI
o = 150/82 1 3ajaun MareMaTH4ecKod ctaTucTuku. Bapuanumonnsiii psa. [lonmuron wacror u 5
3 2 rucrorpamMma. CTaTUCTUYECKHE XapaKTEPUCTHKH psiia HAaOIr01aeMbIX TaHHBIX
g E IepBuunasi o00padoTka CTAaTHCTHYECKMX AaHHBIX. ['paduyeckoe wux
S o 151/83 IIp3 npeacraBjenne. Haxo:xkaenme CcpemHHX XapaKTEePHCTHK, HAaOJI0daeMbIX 2
= p p Y p Y
AAHHBIX
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 | PemeHue TEKCTOBBIX 33/1a4 € IOMOIIbI) YPABHECHHU I 2 OK-01. OK-02
155/87 IIp3 | ['padmueckuii MeTon penieHns ypaBHEHUN 1 HEPABEHCTB 2 ; ;
Tema 14. OK- 03, OK-04,
156/88 [Ip3 | MeToa WHTEPBAIOB PEIICHUS] HEPABECHCTB 2
YpaBHeHus u . OK-05, OK-07
157/89 IIp3 | Pemenue 3aaHuii C HEPABEHCTBAMHU 2
HEpPaBeHCTBA - TIK 1.3, IIK 3.1
158/90 JI Monyib. [TpocTeitinme ypaBHEHUS U HEPABEHCTBA C MOIYJIEM. 2
159/91 o3 [IpuMeHeHre PaBHOCUIIBHBIX IMEPEXO0JI0B B OINpPENEIEHHBIX TUMAX YpaBHEHUH U 5
p HEPaBEHCTB C MOJTyJIeM
160/92 I1p3 OCHOBHBIE METO/BI PEIIEHUS IOKA3aTENIbHBIX YPABHEHUN U HEPABEHCTB. 2
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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




37

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 oOyyaromierocss kK 6azam JaHHbIX U OuMOnroTeuHbpIM GoHaaM. 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 odbecneyeHue 00yueHust

Jist  peanuzanuu  mporpaMMbl  OMOIMOTeUHbIH (OHA 00pa3oBaTEILHOM
OpraHu3allid HMEET TIeYaTHbhIe W/WIU DJIEKTPOHHbIE 00pa3oBaTeNbHbIE U
WHPOPMAIIMOHHBIE  PECypChl, PEKOMEHIOBaHHBIC Ui HWCIOJB30BaHUSI B
00pa30BaTeNHLHOM IPOLIecce, HE CTapIle MATH JIET C MOMEHTA U3/IaHus.

Ilepeyenb  yueOHbIX  u3AaHuii, HWHTepHET-pecypcoB,  JOMOJHUTEIBHOU
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.

JIOmOJIHUTEIbHbIE 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 yupexaeHuid. 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

KoHTposib u omeHKa pe3yJabTaTOB OCBOEHHUS 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. IIitanupoBate 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 3aJaHuH
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
MIO3ULUIO, 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 UHIMBUAYAIbHBIX 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 1.3 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 3.1 Tema 1 TectupoBanue
IIpoBOAUTH KOHTPOJIb Tema 2 VYerHbll onpoc
MapamMeTpoOB, TUATHOCTUKY U Tema 3 MaremaTuyecKuii TUKTaHT
BOCCTaHOBJICHUE Tema 4 NunuBuayanbHast caMmocToATeIbHas paboTa
paboTocriocoOHOCTH U(POBBIX Tema 5 [IpencraBnenue pe3yabTaToB MPAKTHUECKUX
YCTPONCTB KOMIIBIOTEPHBIX Tema 6 paboT
CHUCTEM U KOMILJIEKCOB 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




