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OTAENOYHbIX CTPOUTESbHbIX U
AeKopaTuBHbIX paboT

NPOrPAMMA YYEBHOW OUCLIUMJINHBI
ob[Al. 04 MATEMATUKA

2025.



Mporpamma y4yeBGHOM  AUCUMNIMHBLI  pa3paboTaHa B  COOTBETCTBUM C
defepanbHbiM  rocyaapcTBeHHbIM  obpasoBaTeribHbIM  CTaH4apTOM  CpegHero
npodeccmnoHansHoro obpasoBaHus no npodgeccun 08.01.28 MacTtep oTAENOYHbIX
CTPOMTENbHbIX U AeKOpaTMBHbIX paboT, yTBepxaeHHbIM [pukazom MuHnpocselleHns
Poccun ot 18 mas 2022 r. Ne 340, ¢ yd4eTom npumepHon paboyen nporpammbl
obweobpasoBatenbHON  AncuMNIIMHbL - «MaTemaTtukay gns  npodeccuoHanbHbIX
obpasoBaTtenbHbiX opraHmsaumi (340 4acoB), pacCMOTPEHHOM Ha 3acedaHuu
Meparornyeckoro coseta IOy AMNO UPMO (Mpotokon Ne 13 ot 29 ceHTabps 2022
r.). YTBepxageHHoM Ha 3acefaHum CoBeTa MO OUEHKE codepXaHuss U KadecTBa
npUMeEpHbIX pabounx nporpamMmm obuieobpasoBaTefnibHOMO 1 coumanbHO-rTyMaHUTapHOro
LMKNOB cpegHero npodgeccunoHansHoro obpasoBaHus (Mpotokon Ne 14 ot 30 Hos6ps
2022 r.). MNMporpamma pekomeHgoBaHa ans YITIC no cneynanbHOCTAM M nNpodeccnsam
08.00.00 TexHuka 1 TEXHONOrMU CTPOUTESNLCTBA.

OpraHusauumsa-pa3paboTyumk: rocyaapcTBeHHoe aBTOHOMHOE
npogeccmnoHarnbHoe obpasoBaTtenbHoe ydpexaeHue TromeHcKon obnactu
«lonbIlWMaHOBCKMI arponegarormyeckum Konmnemx»

Paspabotumnk: metoamdeckmn otgen T[AMNOY TO  «[onbiluMaHOBCKMI
arponeakonnemxy.



AHHOTaumsa nporpammsbl
O[16.04 MaTtemaTuka

1. HopmaTtuBHas 6a3sa n YMK

Mporpamma yyeBGHOM  AUCUMNIMHBLI  pa3paboTaHa B  COOTBETCTBUM C
denepanbHbiM  rocyaapcTBeHHbIM — OobpasoBaTenibHbIM  CTAaH4ApPTOM  CPegHero
npodeccnoHansHoro obpasoBaHuss no npodgeccum 08.01.28 MacTtep oTAENOYHbIX
CTPOMTENbHbIX WU AEKOpaTMBHbIX paboT, yTBepxaeHHbIM [pukazom MuHnpoceelleHns
Poccun ot 18 mas 2022 r. Ne 340, ¢ yd4yeToM npumepHon paboden nporpaMmmbl
obweobpasoBatenbHON  AUCUMNIIMHBLI  «MaTemaTtuka» gns  nNpodecCuoHanbHbIX
obpasoBaTtenbHbiXx opraHudaumi (340 4acoB), pacCMOTPEHHOM Ha 3acefaHuu
Meparormnyeckoro coeta ®IrEOY AMNMO UPTIO (MpoTtokon Ne 13 oT 29 ceHTabpa 2022
r.). YTBepxaeHHon Ha 3acefaHum CoBeTa MO OUEHKE COAepXaHus W KavecTBa
NpMMepHbIX paboynx nporpamm obweobpasoBaTenbHOroO N counanbHO-ryMaHUTapHOro
LMKIOB cpeaHero npodgeccuoHansHoro obpasosaHusa (Mpotokon Ne 14 ot 30 HosA6ps
2022 r.). MNMporpamma pekomeHgosaHa ans YITIC no cneynanbHOCTAM M Npodeccnam
08.00.00 TexHuMKa n TEXHOSOMMN CTPOUTENBLCTBA.

2. llenb 1 3apayum y4ye6HON AUCLMNIIUHBI

Mporpamma OB.04 MaTematvka HanpasfieHa Ha OOCTUXEHWEe cnenyroLmnx
Luenen n 3agav:
- obecnevyeHne cHOPMMPOBAHHOCTU NPEOCTaBfEHM O COUManbHbIX, KyNbTYPHbIX WU
NCTOPUYECKMX haKTopax CTAaHOBIIEHUS MaTEMATUKM;
- obecneyeHne chopMUpOBaAHHOCTH NOrNY€ecKoro, anropuTMMUYECKoro "
MaTeEMaTUYECKOro MblLLSIEHUS;
- obecnevyeHne CHHOPMUPOBAHHOCTU YMEHUN MNPUMEHATb MNOMyYEHHbIE 3HAHUA MpuU
peLUEHNN pasnnyHbIX 3a4au;
- obecneyeHne CcHOPMMPOBAHHOCTM MNPEACTaBMEHMA O MaTeMaTUKe KaK 4acTu
obLieyenoBeyeckon  KymnbTypbl, YHMBEpPCANbHOM A3blke€ HayKW, MO3BOMSIOLEM
onucbiBaTb U U3y4aTb pearbHble NPOoLEeCcChl U ABMEHNS.
3. OcHoOBHble pasgenbl AUCUMNIIMHBI U KONIMYECTBO YacoOB Ha WU3y4veHue
ANCLUMNNUHbI

KonuuyecTtBO
No OcHoOBHbIe pa3genbl AUCLUNNUHDbI YacoB Ha
MU3ydeHue

1 Pasgen 1. NoBTOpeHne Kypca MaTteMaTuUKu OCHOBHOW LLKOSbI 20

2 Pasgen 2. lNpsamMble 1 NNOCKOCTM B NPOCTPAHCTBE 20

3 Pasgen 3. KoopanHaThl 1 BEKTOPSI 16

4 Pasgen 4. OcHoBbl TPUroHOMETPUU. TpUroHoMeTpn4eckne pyHKLUK 40

5 Paspgen 5. KomnnekcHble yncna 8

6 Pasgen 6. NponsBogHasa pyHKUNKN, ee NPUMEHEHMNE 40

7 Pasgen 7. MHororpaHHuku v Tena BpaLleHus 46

8 Pasgen 8. lNepBoobpasHasn pyHKLMK, ee NPUMEHEHNE 18

9 Pasgen 9. CteneHn n kopHu. CteneHHas pyHKUMS 18

10 Pasgen 10. NokasaTtenbHasa pyHKUMSA 18

11 Pasgen 11. Jlorapudmsl. Jlorapudmuyeckas dyHKLUS 20

12 Pasgen 12. MHoxecTBa. AnemMeHTbl Teopumn rpacdos 8

13 Pasgen 13. 3316MeHTbI KOMOWHATOPWKKN, CTaTUCTUKN U TEOPUN 10
BEPOSITHOCTEN

14 Pasgen 14. YpaBHEHUS 1 HepaBeHCTBA 14
Bcero 304

4. NepnoaNYHOCTb U (hOPMbI TEKYLLIErO KOHTPOSIAA MPOMEXYTOYHOWN aTTecTaumm
dopma npomexyTouHon attectauum no gucuunnvHe O[B6.04 MartemaTuka
npoBoANTCA B (popMe dK3aMeHa BO BTOPOM CEMECTpE.




COLEP>XAHWUE

. OBLLAA XAPAKTEPUCTUKA NPOrPAMMbBI
OBLLUEOBPA3OBATEJIbHON AUCLUMIIUHDI

. CTPYKTYPA U COOEP>XAHUE OELLEOEPA30OBATE/IbHOU
ANCUUNMIIUHDbI

. YCNOBUSA PEANIU3ALNN OBLLEOBPA30BATEJIBHOWU
ANCLUUNIINHbI

. KOHTPOIJ1b 1 OLIEHKA PE3YJIbTATOB OCBOEHMUA
OBLLUEOBPA3OBATEJIbHON AUCLUMIIUHDI

10

16

17



1. OBLLUASA XAPAKTEPUCTUKA OBLLEOBPA3OBATEIbHOW NPOrPAMMbI
YYEBHOW AUCLMNITIUHbBI
«O0Ab.04 MaTemaTuka»

1.1. MecTo AUCLUUNSINHDbI B CTPYKType npodeccuoHanbLHOM
obpasoBatensHon nporpammbl CIO: OG6GweobpasoBaTtenbHaa  gucuunivMHa
«MaTtematunka» saBnseTca obdasaTtenbHon 4acTbio 06LeobpasoBaTenbHOro LMKIa
obpasoBartenbHon nporpammbl B cootBeTcTBUM ¢ PrOC CI1O no npodeccun 08.01.28
MacTep OTAENOYHbIX CTPOUTENBHbIX U AEKOPaTUBHbIX paboT

1.2. Llenn v nnaHupyemble pe3yrnbTaTbl OCBOEHUA OUCLUNIIUHDI:

1.2.1. Llenb gncumnnuvHbl

CogepxaHune nporpammbl 0bweobpasoBatenbHON gucumninHel «MaTtemaTuka»
HanpaBneHo Ha [OOCTMXEHWE pe3ynbTaToB €€ U3y4YeHuss B COOTBETCTBUM C
TpeboBaHuamm ®roC COO c yyetoM npodeccroHanbHon HanpasneHHoctTn ®rocC
Cno.

Ocoboe 3HaveHne gncuunnuHa mmeeT npu opMmmpoBaHumn n passutumn OK 01,
OK 02, OK 03, OK 04, OK 05, OK 06, OK 07 n K X.1.

1.2.2. NMnaHunpyemble pe3ynbTaTbl 0CBOEHUA 06Leob6pa3oBaTenbHON
aucumnnuHbl B cootBeTtcTtBUM ¢ Proc Cro



O6wure KOMNeTeHUUn

MnaHnpyemble pe3ynbTaTbl 00y4YeHUs

Oo6wue OucunnnuHapHble

OK 01 Bbl6rpaTtb cnocobbl peLueHnst
3anay npodpeccrmoHanbHOM A4eATeNbHOCTH
NpUMeHNTENBHO

K Pa3nMyHbIM KOHTEKCTaM

- rOTOBHOCTb K TPYAY, 0CO3HAHWeE LleHHOCTU MacTepcTBa, Tpyaontobue; -BnageTb MeToAaMm AoKas3aTenbCTB, anroputMamuy peLleHuns 3agayd; ymeHve opmynmposaTb

- rOTOBHOCTb K aKTMBHOW [EATENbHOCTM TEXHONOMMYECKOM unjonpeaeneHns, akcmombl U TEOpeMbl, MPUMEHSATL UX, NPOBOAMTL AOKa3aTerbHble PacCyXAeHUs B
coLmansbHom HanpaBneHHOCTH, CNocobHOCTb MHULMMPOBATB,[X0Ae peLleHns 3ajay;

NnaHnpoBaTb M CaMOCTOATENLHO BbIMOSHATL TaKyo AeATeNbHOCTb; - yMeTb onepupoBaTh NOHATUSAMUW: CTEMNEHb Y1cna, norapudm Ymcna; yMeHue BbinonHATb

- MHTepec K pa3nu4yHbiM cdepam NpodeCcCMoHanbHON AEATENBHOCTY,  [BLIYMCNIEHNE 3HAYEHNI N NPeobpa3oBaHNs BbIPaXKEHWI CO CTENEHSAMU 1 niorapudmamu,
OBnageHve  yHuBepcanbHbIMU  y4eOHbIMU nosHaeaTenbHbIMU[Ipeobpa3oBaHnsa APOBHO-paLIMOHaNbHBIX BbIPaXXEHWIA;

InencTBUAMM: - yMeTb onepupoBaTh MOHSATUAMU: paLMOHarnbHble, MppaLMoHarbHble, NokasaTenbHbIe,

a) 6a3oBble Nnornyecke AENCTBUSE: CTeneHHble, norapumMuyeckne, TPUroHOMeTPUYECKNE YPaBHEHUSI U HEPABEHCTBA, UX CUCTEMBI;
- camocToaTENbHO (hOpMyNMpoBaTh M akTyanusupoBaTb MpoGnemy,- yMeTb onepupoBaTh MOHATUSAMU: PYHKLMS, HENPepPbIBHAsS (OYHKLWS, MPOU3BOAHAS,
paccmaTpuBaTh ee BCECTOPOHHE; nepBooGpasHas, onpeaeneHHblii UHTerpan; yMeTb HaxoAuTb NPOU3BOAHbIE SreMeHTapHbIX

- ycTaHaBnMBaTb CyLLIECTBEHHbLIN MPU3HAK WNKM OCHOBaHWS  ANs|YHKUUA, UCNONb3Ysl CNPaBOYHbIE MaTepWarbl; UCCNefoBaTh B MPOCTENLLIMX CryYasx (yHKLUN
CpaBHeHWs1, knaccudukaumm n 0606LeHns; Ha MOHOTOHHOCTb, HAXOAMTb HaUGOMbLUNE U HAMMEHBLUME 3HAaYEeHUs (PDYHKLWIA; CTPOUTL

- onpenensTb Lenu OesTenbHOCTY, 3aaaBaTth napameTpbl U KpuTepumnirpadMkn MHOTOUIIEHOB C MCMOSb30BaHWEM annapaTta MaTeMaT4eckoro aHanm3aa; NpUMeHsTb
X JOCTWKEHUST; NPOW3BOAHYIO NpY PELLEHNM 3aaa4 Ha ABWXKEHWE; PeLLaTb NPaKTUKO-OPUEHTUPOBAHHbIE 3a4auu
- BbISBNSTb 3aKOHOMEPHOCTW M MPOTMBOPEYUsl B paccMmaTpuBaeMbixHa HambosbLUMe U HAaUMEHbLLIME 3HAYEHUS, HA HAaXOXOEHWe NyTW, CKOPOCTU U YCKOPEHUS:;
ABreHusIX; - yMeTb onepupoBaTh MOHATUAMU: paumoHarnbHas dyHKLUMS, NokasaTenbHas dyHKUmMS,

- BHOCWTb KOPpEKTMBbI B AEATENbHOCTb, OLEHWBaTb COOTBETCTBUECTENEHHast PYHKUMSA, norapmdmmudeckas yHKLMS, TPUroHOMeTprYeckue dyHKUMK, obpaTHbie

pe3ynbTaToB LensM, OLeHNBaTb PUCKM MOCNeACTBUN AeATENbHOCTY;  [(DYHKLUMU; YMEHUE CTPOUTL rpadimku M3ydYeHHbIX (OyHKLNIA, UCNonb3oBaTh rpadvkv npu

- pasBuBaTb KpeaTMBHOE MbIWMEHWE MPU  PELUeHUN KU3HEHHBIXM3YYEeHM NPOLEeCCOB W 3aBUCUMOCTEN, NPU PeLLEHNN 3aaa4d U3 Apyrux y4ebHbIX npeamMeToB v

npo6nem 3a4a4 U3 peanbHOW XU3HW; BblpaxaTb (DOpMynaMu 3aBUCMMOCTM MeXAay BennymHamu;

6) 6a3oBble uccrnegoBaTenbCkne 4EeNCTBUS: - yMeTb peluaTb TEKCTOBblE 3aa4n pasHbIX TUMOB (B TOM YMCIe Ha MPOLEHTBI, AONW U YacTu, Ha

- BnageTb HaBblkaMu y4YebBHO-MCCNedoBaTENbCKOW W NPOEKTHOW|ABWXEHWE, paboTy, CTOMMOCTL TOBApOB W YCIyr, Harnoru, 3aaayn n3 obnacTv ynpasneHus

lnesiTenbHOCTU, HaBblkaMu pa3peLleHust npobnem; WNYHBIMU U CEMEVHBIMU PMHAHCaMM); COCTaBMSATh BbIPAXEHNS, ypaBHEHUS!, HEPaBEHCTBA U KX

- BbISBNATL MPUYMHHO-CIIEACTBEHHbIE CBA3M W aKTyanu3vMpoBaTb/CMCTEMBI MO YCMOBUIO 3a4auu, UCCrefoBaTh NOMyYeHHOe peLleHne U OLeHNBaThb

3agavy, BblABUraTb rMNOTE3y €e pelleHns, HaxoauTb apryMeHTbl AnsNpaBAonofobHOCTL pe3ynbTaTos;

lnokasaTenbCTBa CBOMX YTBEPXOAEHWW, 3afdaBaTb NapameTpbl W yMETb OnepupoBaTh NOHATUSAMM: cpeaHee apudmeTnyeckoe, meanaHa, Hanbonbluee n

KpUTEPUU peLLeHuns; HanMeHblUee 3HaYeHns1, pasmax, Anucnepeusi, CtaHaapTHOe OTKIIOHEHUE YMCNOoBOro Habopa;

- aHanuanpoBaTb MOMyYeHHble B XO4e PeLUeHUs 3adadn pesynbTaTbl,yMeTb U3BMeKaTb, MHTepnpeTupoBaTb MHpopMaLmio, NpeAcTaBneHHyto B Tabnuuax, Ha

KpUTUYeckn  oueHVMBaTb  MX  [OCTOBEPHOCTb,  MPOrHO3vMpoBaTbjamMarpammMax, rpadukax, oTpaxatoLlyto CBOMCTBA pearnbHbIX NPOLECCOB U SIBMEHUN;

3MeHeHVEe B HOBbIX YCIOBUSX; NpeacTaBnsTe MHOPMALIMIO C MOMOLLbIO Tabnuy, 1 anarpamm; uccreaoBaTb CTaTUCTUYECKME

-- yMeTb MepeHOCUTb 3HaHMSi B MNO3HaBaTeNlbHYl0 W MpaKTU4ecKylojjaHHble, B TOM YUChe C MPUMeHeHeM rpacduyecknx MeToaoB U SNEKTPOHHbLIX CPeaCTs;

lo6nacTu xu3HegesTenbHOCTY; - yMeTb 0nNepupoBaThb NOHATUSMU: CryYalHbIN ONbIT U CRyYanHoe cobbiTue, BEPOSITHOCTb

- yMeTb MHTEerpupoBaTh 3HaHWSA U3 pasHbIX NpeaMeTHbIX obnacTen; Cry4yanHoro cobbiTvs; yMEeHUe BblYUCHATb BEPOATHOCTb C UCMONb30BaHWEM rpadnmyeckux

- BblgBMraTb HOBble WAew, npegnaraTb OpPUrMHamnbHble MOAXOAbI WMETOAOB; MPUMEHATb POPMYMbl CIIOKEHUS U YMHOXEHUS BEPOATHOCTEW, KOMOMHATOPHbIE

peLueHns:; dbakTbl 1 OpMYIibl MPU peLLeHnn 3a4aY; OLeHUBaTb BEPOATHOCTU pearnbHbIX COObITU;

1 CNOCOGHOCTb MX MCMONb30BaHWSA B MO3HaBAaTENbHOW U COLMAnbHOMBHAKOMCTBO CO CMyYalHbIMU BENMMYUMHAMW; YMEHWE MPUBOANTL NPUMEPbI MPOSABIIEHNS 3aKoHa

npakTuke 6onbLUNX Yncen B NPUPOAHbLIX U OBLLECTBEHHbIX SBNEHUSX;

- yMeTb onepupoBaTh NOHATUSIMU: TOYKa, NPSIMasi, NIOCKOCTb, NMPOCTPAHCTBO, ABYIPaHHbIN yror,

CKpeLLmBatoLLMecs Npsimble, NapannenbHOCTb U NePNeHANKYNAPHOCTb MPSMbIX U NIIOCKOCTEN,
ron Mexay NpsAMbIMK, Yron Mexay NPSIMON 1 NNOCKOCTbLIO, Yron MexXay NIoCKOCTAMY,

paccTosiHue OT TOYKM A0 MNIIOCKOCTU, PacCTOsIHNE MeXAy NPSIMbIMU, PacCTOsSIHUE MeXay

NNOCKOCTAMM; YMEHWE NCNOMNb30BaTh NpY peLleHUn 3aaay nsyveHHble hakTbl U TEOpPEMbI

NnaHMMeTPUK; yMEeHUe oLieHMBaTb pa3mepbl 06LEKTOB OKpYXaloLLero M1pa;

- YMeTb onepupoBaTh NOHATUSIMW: MHOTOTPaHHWUK, CEYeHNe MHOTorpaHHuKa, Kyo,

napannenenunes, npuama, nupamuaa, urypa n NoBepxHOCTb BpaLLeHUs], LMINMHAP, KOHYC,

lwap, cpepa, ceveHns urypbl BpallleHusi, NNOCKOCTb, Kacarolasicsa cepbl, LMnuHapa, KoHyca,




nnowaab NOBEPXHOCTM NUPaMuUbl, NPU3Mbl, KOHyca, LUnMHapa, nnowaab cdepbl, 06bem kyba,
NpsiIMOYronbLHOro Nnapannenenuneaa, NnMpamuabl, NPU3Mbl, LUNUHAPA, KOHYCa, Wapa; yMeHue
M306paxkaTb MHOrOrpaHHUKM U MOBEPXHOCTU BPALLEHUS, UX CEYEHMUS OT PYKU, C MOMOLLbIO
HePTEXHbIX UHCTPYMEHTOB M 3NEKTPOHHBIX CPEACTB; YMEHME pacno3HaBaTb CUMMETPULO B
NPOCTPaHCTBE; yMEHUE pacrno3HaBaTb NPaBUibHbIE MHOTOrPaHHUKW;

- YMETb ONepupoBaTh NOHATUAMU: ABWKEHME B NPOCTPaHCTBE, NoA00HbIe hurypbl B
NpOCTPaHCTBE; UCMONb30BaTb OTHOLLEHWE NIowaaei NoBepxXHoCcTen n 06 beMOB NOAOBHbLIX
cbviryp npu pelueHun 3agay;

- YMETb BbIYUCNATE FTeOMEeTpUYEcKne BENUYUHBI (4NnHa, yron, nnowaab, 06beM, nnowanb
NOBEPXHOCTU), UCNOMNb3Ys U3y4YeHHble (POPMYIIbl U METOAbI;

- yMETb OrnepupoBaTh MNOHATUSMU: NPSIMOYrONbHas CUCTEMA KOOPAMHAT, KOOPAUHATbI TOYKU,
BEKTOP, KOOPAMHATLI BEKTOPA, CKarsipHoe Npou3BefeHne, yron Mexay BeKTopaMu, cymma
BEKTOPOB, NPOU3BEAEHNE BEKTOPA HA YUCII0; HAXOAUTb C NMOMOLLbIO U3YYeHHbIX hopMyr
KoopauHaTbl cepenHbl OTpe3ka, PacCTOsiHUE MeXAy ABYMSI ToUKaMu;

- yMeTb BbIOMpPaTh NOAXOAALLMIA N3YYEHHBIV METOA AN PELUEHNs 3afayu, pacnosHaBaTb
MaTeMaTnyeckne akTbl U MaTeMaTUYeCKMe MOAENN B MPUPOAHbIX U 0BLLECTBEHHbIX ABMEHUSX,
B MCKyCCTBE; yMEHME NPUBOANTL NPUMEPbl MaTeMaTUYECKNX OTKPbITUI POCCUNCKON 1 MUPOBOM
MaTeMaTUYECKOW HayKK.

- yMeTb onepupoBaTh MOHATUSIMU: ONpeaerieHne, akcuoma, TeopemMa, CrnecTeue, CBOMCTBO,
Npu3Hak, 4oKa3aTeNbCTBO, PaBHOCUITbHbIE YOPMYMMPOBKY; YMeHME hOpMynMpoBaTe o6paTHoe
1 NPOTMBOMNONOXHOE YTBEPXKAEHWNE, NMPUBOAUTL MPUMEPDLI U KOHTPNPUMEPhI, UCMOSb30BaTb
MeTo4 MaTemMaTUYecKon MHAYKUMKU; NPOBOAWTL A0oKa3aTembHble PacCyXAEHUsI MPU peLleHUn
33124, OLEHUBATL JTOFMYECKYHO NMPaBUINBbHOCTb PaCCyXOEHUN;

- yMETb ONepupoBaThb NOHATUSMU: MHOXXECTBO, MOAMHOXECTBO, Onepauun Hag MHOXEeCTBaMu;
lyMeHVe ncnonb3oBaTh TEOPETUKO-MHOXECTBEHHBIV annapar Ans onMcaHusi peanbHbIX
NPOLIECCOB 1 SIBMEHWI NPU peLLeHUn 3agad, B TOM YMCIEe U3 APYruX y4eOHbIX NpeaMeToB;

- yMEeTb OnepupoBaThb NOHATUAMMU: rpady, CBA3HbLIN rpad, AepeBo, UMKIT, rpad Ha NIOCKOCTY;
lyMeHve 3agaBaTh M onuncbiBaTh rpadbl pasnuyHbiMU cnocobamu; ucnonb3oBaTthb rpadbl Npu
pelueHun 3agavy;

- ymeTb cBOGOZHO ONepupoBaTh NOHATUSMU: COYETaHUE, NEPeCcTaHOBKA, YMCNO COYETaHNN,
4MCno nepecTaHoBOK; GUHOM HbloTOHA; yMEHUE NPUMEHATb KOMBUHATOPHbIE (haKTbl U
paccyxaeHns Ans pelleHns 3agav;

-yMeTb onepupoBaTth MOHATUAMU: HATypanbHOE YMCO, Lienoe YNCIO, OCTaToK No MOy o,
paLuoHanbHoe YNCo, MppaLMoHanbHOE YMCIIO0, MHOXECTBa HaTyparbHbIX, LenbIX,
paLMoHanbHbIX, AEACTBUTENbHBLIX YACEN; YMEHUE UCMONb30BaTb NPU3HAKN AENMMOCTH,
HaVMeHbLUMI 06LWMI AennTenb 1 HanMeHbluee obLee KpaTHoe, anroputm EBknuaa npum
peLleHnn 3aaad; 3HaKOMCTBO C PasfIMYHbIMU NO3MLMOHHBIMU CUCTEMAMU CHUCTIEHUS;

- yMeTb CBOGOAHO OnepupoBaTh NOHATUSIMU: CTEMEHB C LIENbIM NokasaTenem, KOpeHb
HaTyparnbHOW CTeNeHW, CTeNEHb C paLMOHanbHbIM MoKa3aTenem, CTeneHb C 4EVCTBUTENbHBIM
(BeLLeCTBEHHbIM) MOKa3aTeneM, rorapudm Ymcna, CUHYC, KOCUHYC U TaHreHC NPOU3BOSbHOMO
uucna;

- yMEeTb ONepupoBaTh NOHATUAMU: TOXKAECTBO, TOXAECTBEHHOE Npeobpa3oBaHne, ypaBHEHME,
HepaBeHCTBO, CUCTEMA ypaBHEHWIN U HEPABEHCTB, PaBHOCUITbHOCTb YpaBHEHWIA, HEPABEHCTB U
ccTeM, paumoHarnbHble, MppaumMoHarbHble, NokasaTerbHble, CTENEHHbIE, Torapudmmnyeckme,
[TPUroHOMETPUYECKME YPaBHEHWS!, HEPaBEHCTBA U CUCTEMBI; YMEHME peLlaTh YypaBHEHUS,
HepaBeHCTBa M CUCTEMbI C MOMOLLIbIO pPa3fUYHbIX NPUEMOB; pellaTb YpaBHEHUS, HepaBeHCTBa 1
cMCTEMbI C MTapaMeTPOM; NPUMEHSITb YPaBHEHUS!, HEPABEHCTBA, UX CUCTEMbI OISt PEeLLEHUs]
MaTeMaTUyYeckux 3afay v 3agay u3 pasnuuHbix 06nacTen Hayku U peanbHOW XU3HU;

-ymMmeTb cBOOOAHO OnepupoBaTh MOHATUSMU: rpadhuk pyHKUMK, obpaTHast yHKLMS, KOMNO3ULUS
bYHKUMIA, NUHEeNHan yHKUMS, KBagpaTudHas dYHKUMS, cTeneHHast YHKUMS C LenbiM




nokasaTtenem, TPUroHoMeTpuyeckve dyHKLMKN, 0bpaTHbIe TPUroHOMeTpudeckune yHKLMN,
nokasaTenbHas v norapudmmnyeckas PyHKLUK; yMEHNEe CTPOUTb rpadomkn OYHKLMIA, BbIMOHATL
npeobpa3oBaHns rpadmKoB PyHKLNIA;

lyMeHue ncnonb3osaTh rpadvky pyHKUMIN ANa U3yHeHUs MPOLECCOB M 3aBUCUMOCTEN Npu
pelueHnn 3agad ns Apyrux y4ebHbix NpeamMeToB U U3 peanbHON XU3HK; BbipaxaTb dhopmynamm
3aBNCMMOCTU MeXay BenuyMHamu;

lyMeHne cBob60aHO oneprpoBaTh NOHATUAMM: YETHOCTb PYHKLIMW, NEPUOANYHOCTE DYHKLNN,
OrpaHMY4eHHOCTb PYHKLMW, MOHOTOHHOCTb PYHKLMK, SKCTPEMYM YHKLUMKN, Hanbonbluee un
HanMeHbLUee 3HaYeHNs PYHKLMN Ha NPOMEXYTKe; YMEHNe NPOBOANUTL UccrneaoBaHne yHKLmK;
lyMeHVe ncnonb3osaTb CBOMCTBA M rpaddvkv PYHKLUMI ANa pelleHns ypaBHEHUIN, HEPaBEHCTB U
3agayv c napameTpamu; nsobpaxaTtb Ha KOOPANHATHOMN MIOCKOCTU MHOXECTBA peLLeHUi
lypaBHEHWI, HEPaBEHCTB N UX CUCTEM;

- ymeTb CBOGOAHO onepupoBaTh MOHATUAMU: NOCNeA0oBaTENbHOCTb, apudmeTnyeckas
nporpeccus, reomeTpuyeckas nporpeccusi, 6eckoHe4Ho ybbiBatoLLaa reomeTpuyeckas
nporpeccus; ymeHne 3agaBaTh MOCeA0BaTENbLHOCTM, B TOM YMCTE C NMOMOLLbIO PEKYPPEHTHBIX
cbopmyn;

- yMeTb onepupoBaTh MOHATUSMU: HENPEPbLIBHOCTb PYHKLIMKU, aCUMMATOThI rpadpuka dyHKUMK,
nepBas 1 BTOpasi NPoM3BOAHas MYHKLMKN, reOMEeTPUYECKUA U (DU3NYECKUI CMbICTT NMPOU3BOAHOM,
nepBoobpasHasi, onpeaeneHHbIn MHTerparn; yMeHne HaxoamTb aCUMNTOThI rpadouka yHKLnK;
lYMeHVe BbIYMCNSATL MPOU3BOAHBbIE CYMMbI, MPOU3BEAEHUS, YHACTHOIO N KOMMNO3ULMK pyHKLMIA,
HaxoaWTb ypaBHEHWEe KacaTemnbHOW K rpaduky dyHKLMK;

lyMeHVe ncnonb3oBaTb MPOM3BOAHYIO ANS UCCrneaoBaHNsa MYHKLUUIA, AN HAXOXKAEHUS
Hauny4yLero peLleHns B NpMKnagHbiX, B TOM YACME COLManbHO-3KOHOMUYECKUX U (PU3NYECKNX
3apavax, Ans onpeaeneHns CKOPOCTU U YCKOPEHUS; HaXOAMTb NnoLaan n 06bembl uryp ¢
MOMOLLIbIO MHTErpana; NpuBoAnTb NPUMEPLI MaTEMaTUYECKOro MOAENMPOBaHNS C MOMOLLbIO
InndpepeHUmnanbHbIX ypaBHEHNI;

- yMeTb OneprpoBaTh MOHATUSMU: KOMMIIEKCHOE YNCIO, COMPSPKEHHbIE KOMMIEKCHbIE Yncna,
MOYMb U apryMeHT KOMMIIEKCHOro Yucna, hopma 3anmcu KOMNIeKCHbIX Yncen
(reomeTpuyeckas, TpUroHomeTpudeckas n anrebpavyeckas); ymeTb NpoOU3BOANUTL
apridmMeTHHeckue OEeNCTBUA C KOMMNIEKCHBIMU YMCaMu; NPMBOAUTL NPUMEPbI UCTONb30BaHWA
KOMMMEKCHbIX Yncen;

- ymeTb cBO6OAHO onepupoBaTb NOHATUAMU: CpeaHee apudmeTnyeckoe, MeanaHa,
Hanbonbllee U HaMMeHbLLEe 3HaYeHUsi, pa3Max, AUCMEPCUs, CTaHAapTHOEe OTKIIOHeHNe Ans
OnMcaHns YUCMOBLIX AAHHbIX; YMEHWe nccnegoBaTth CTaTUCTUYECKUE AaHHbIe, B TOM YuCne C
NpUMeHeHeM rpadm4eckux METOA0B M NEKTPOHHBIX CPEACTB; rpadmnyeckm nccneaosaTb
coBMECTHbIE HABMNIOAEHNS C MOMOLLLIO AnarpamMM pacCcenBaHNns U NIMHENHON perpeccuu;

- yMeTb HaxoAUTb BEPOATHOCTW CODLITUI C UCNONb3oBaHeM rpacmyeckmx MeToL0B;
NPUMEHATb ANS peLleHns 3agayd popMynbl CIIOKEHUS U YMHOXEHWNS BEPOSTHOCTEN, hopmyny
nonHon BeposTHOCTH, opmyny BepHynnu, kombruHaTopHbIe hakTbl 1 POPMYIbI; OLeHMBaTb
BEPOATHOCTM peasibHbIX CODbITUI; YMEHVE onepypoBaTh MOHATUAMU: CryYaliHas BenMunHa,
pacnpegeneHne BeposiTHOCTEN, MaTeMaTUYecKoe OXuaaHue, Aucnepcus u ctaHgaptTHoe
OTKIIOHEHWE CryyYalriHOWM BENUYMHbI, (PYHKLMN pacrnpeaeneHns 1 NIoTHOCT PaBHOMEPHOrO,
nokasaTenbHOro 1 HopMasbHOro pacnpefeneHnin; yMeHme Ucrnonb3osaTbh CBONCTBA U3YYEHHbIX
pacnpeneneHnin Ans pelueHns 3aaad; 3HakoMCTBO C MOHSATUSIMU: 3aKOH BOMbLUMX Yucen,
MeToabl BbIGOPOYHBIX MCCNEeA0BaHNI; yMeHVe NpMBOAUTE NMPUMEpPbI NPOSBNEHNS 3aKoHa
6onbLUNX Yncen B NPUPOAHbLIX U OBLLECTBEHHbIX SABNEHUSX;

- yMeTb cBOOOAHO onepupoBaTh MOHATUAMU: TOYKa, NPsiMast, MNOCKOCTb, MPOCTPaHCTBO,
OTPE30K, NyY, NIIOCKWI Yron, ABYrPaHHbIN Yron, TpeXrpaHHbIv Yror, nepecekaromnecs,
NapannenbHble 1 CKpeLumBatoLecs npsiMble, napannenbHOCTb U NepneHanKynsapHoCTbL
NPAMbIX M MNOCKOCTEN, YroN Mexay NpAMbIMU, Yron Mexay NpsMOon U MIOCKOCTbIO, Yron Mexay




NNOCKOCTAMU; YMEHWE UCNOMb30BaTh NpY PELLeHUN 3aay U3y4eHHble hakTbl U TEOPEMbI
NnaHUMeTpun; yMeHve oLeHnBaTb pa3mepbl 0ObEKTOB B OKPYXaloLeM MUpe; ymeHue
lonepupoBaTh NOHATUAMU: MHOFOTPaHHWK, CEYEHNE MHOFOrPaHHWKa, NPaBUITbHbIA MHOTOTPaHHMK,
npusma, nupamuaa, urypa u NoBepXHOCTb BpaLLEHUs], LUNNHAP, KOHYC, Wwap, cdepa,
pa3BepTka MOBEPXHOCTU, CEYEHUS KOHYCa U LMNUHApPA, napanmnenbHble OCU UM OCHOBAHMIO,
ceyeHue Lwapa, NNoCKoCTb, kKacatoLwasica cephbl, LMNMHAPA, KOHyca; YMEHNE CTPOUTL CeYeHne
MHOrorpaHHuka, n3obpaxaTb MHOrorpaHHuKM, Urypbl U NOBEPXHOCTU BPaLLEHUS!, UX CEYEHNUS], B
[TOM YMCre C MOMOLLbIO 3MEKTPOHHbIX CPEACTB; YMEHUE NPUMEHSITb CBOMCTBA FrEOMETPUYECKNX
buryp, camocTosiTenbHO (POPMynMpoBaTh ONpeaeneHnst ndyvaembix uryp, BblaBuraTb
rMnoTesbl O CBOMCTBAX U NpU3Hakax reomeTpuyeckmx duryp, o60cHoBbIBaTL UMK onpoBepraTtb
X; yMeHMe NpoBOAWTb Knaccudukaumio uryp no pasnmyHbIM NpusHakam, BbINOMHATb
HeobxoanMble AONOMHUTENbHbIE NOCTPOEHUS;

- yMeTb CBOOOAHO OMnepmpoBaTh NOHATUSIMU: Niowaab urypbl, 06beM durypbl, BeEnMumMHa
lyrna, paccTosiHMe OT TOYKU [10 MIIOCKOCTU, PACCTOSIHUE MEXAY NPSMbIMU, PACCTOSIHUE MeXay
nnockocTamu, nnowaab cdepbl, NoLwaab NOBEPXHOCTU NUpaMuabl, NpU3Mbl, KOHyca,
LuMnuHapa, o6bem kyba, NpsiMoyronbHOro nNapannenenuneaa, nMpamMuabl, NPU3Mbl, LUNMHAPA,
KOHyCa, LWapa; yMmeHne HaxoauTb OTHOLEHNe 06beMOB NOAOOHbIX Uryp;

- ymeTb cBOBOZHO ONepupoBaTh NOHATUAMU: ABWKEHME, NapannenbHbli NepeHoc, CUMMETPUS
Ha NMoCcKOCTU U B MPOCTPaHCTBE, MOBOPOT, NpeobpasoBaHue nogobusi, nogobHble urypel;
lyMeHVe pacno3HaBaTb paBHble U NOA0OHbIE Uryphl, B TOM YMCIE B NPUMPOAE, UCKYCCTBE,
apXUTEKTYpE; yMEHUE UCMONb30BaTb rEOMETPUYECKNE OTHOLLEHWS!, HAXOAWUTb reOMeTpuYeckne
BenuYMHbl (4NvHa, yron, nnowaae, o6bem) nNpu pelueHun 3agay ns apyrux y4ebHbix npeameTos
M N3 peanbHOW XU3Hu;

- ymeTb cBOHGOHO OnepupoBaTh NOHATUSAMU: NPSIMOYTONbHas CUCTEMA KOOPAUHAT, BEKTOP,
KoopAMHaTbI TOYKWU, KOOPAUHATBLI BEKTOpa, CyMMa BEKTOPOB, MPOM3BEAEHME BEKTOpA Ha Yu1Cro,
pasnoxeHue BekTopa no 6asuncy, ckansipHoe Npou3BeaeHVe, BEKTOPHOE NPOU3BEAEHUNE, YO
MeXxay BEKTOpaMu; yMEHUE MUCNOMb30BaTb BEKTOPHLIN 1 KOOPAMHATHLIA METOA AN peLleHus
reomeTpuyeckux 3agad v 3agad gpyrmx y4ebHbIX npegMeToB; onepupoBaTh NOHATUSAMU:
MaTpuua 2x2 n 3x3, onpegenutens MaTpuLbl, reOMETPUYECKUIA CMbICI ONpeaennTens;

- yMETb MOAENNpPoBaTh pearbHble CUTYyaL N Ha 3blke MaTEMaTUKLN; COCTaBMATb BbIPAXEHUS,
lypaBHEHWS, HEpaBEHCTBA U MX CUCTEMbI MO YCNOBUIO 3a4a4yu, UCCreaoBaTb NOCTPOEHHbIE
Mozenu ¢ ucnonb3oBaHUEM annapata anrebpbl, MHTEPNPETUPOBATL NOMYyYeHHbIN pesynbTar;
CTpOUTL MaTEMaTUYECKME MOLENN C MOMOLLBIO FEOMETPUYECKMX NMOHATUI U BEMUYMH, pellaTb
CBSI3aHHbIE C HUMM NpaKTUYeCKUe 3afayun; COCTaBMNsATb BEPOSITHOCTHYIO MoAerb U
MHTEpPNpPEeTUPOBaTb MONyYEHHbIN pesynbTaT; pelaTb NpuknagHbie 3a4aquv cpeacTsamu
MaTeMaTU4YeCcKoro aHanusa, B TOM YnCe CoLnanbHO-3KOHOMUYECKOTo 1 hn3nN4ecKoro
xapakTepa;

- yMeHVe BblGMpaTh NOAXOASLLMIA MEeTOA AN peLleHns 3a4aqm; NOHUMaHe 3Ha4YMMOCTH
MaTeMaTVK1 B U3y4eHUN NPUPOAHBIX 1 OBLLECTBEHHbIX MPOLIECCOB U ABINEHUN; YMEHNE
pacnosHaBaTb NPOSIBNEHME 3aKOHOB MaTeMaTUKN B UCKYCCTBE, YMEHWE NPpUBOAUTL NpUMEpbI
MaTeMaTUYECKNX OTKPbITUA POCCUIACKON N MUPOBOWM MaTeEMaTMYECKON HayKn

OK 02 Ncnonb3oBaTb COBPEMEHHbIE
CpencTBa rnovicka, aHanusa u
MHTepnpeTauum nHhopMaLumm, n
MHOPMALMOHHbIE TEXHONOTUWN ANst
BLINONHEHNS 3aday NpodeccuoHanbHo
InesiTensHOCTH

B 06nacTv LeHHOCTW Hay4YHOro NO3HaHUS:

-cchopMMpoBaHHOCTb MWPOBO33peHUs, COOTBETCTBYIOLLETO|
COBPEMEHHOMY YPOBHIO Pa3BUTUSI Hayku M OBLLECTBEHHOW MPaKTUKK,
OcHOBaHHOrO Ha [Jwanore KynbTyp, CMNOCOGCTBYIOLLETO OCO3HaHMIO
CBOEro MecTa B NONUKYNbTYPHOM MUPE;

- CcoBEpLUEHCTBOBaHWE $I3bIKOBOM W 4UTaTeNbCKOW  KyMbTypbl
CpencTBa B3aMMOOENCTBUA MEXAY MIOABMU U NO3HAHWS MUPA;

Kaki

- ymMeTb oOnepvpoBaTb MOHATUAMMW: pauuoHanbHas QyHKUMA, nokasaTenbHas yHKUmS,
cTeneHHas dyHKUMA, norapudmmyeckas yHKUMUSA, TPUroHomeTpudeckne yHKLMKU, obpaTHbIe)
DYHKUMW; YMEHMe CTpouTb rpadukn U3y4eHHbIX YHKUMA, Mcrnonb3oBaTb rpadukn npu
M3y4YeHUn MPOLECCoB 1 3aBUCHMOCTEN, NPU pelleHny 3apay U3 Apyrnx y4ebHbIX npeameToB U
3a4a4 U3 peanbHOW XU3HW; BblpaxaTb (DOPMynamMun 3aBMCMMOCTU MeXAay BennimHamu;

- yMeTb onepupoBaTtb MOHATUAMU: TOXAECTBO, TOXAECTBEHHOe npeobpasoBaHue, ypaBHeHue,
HepaBeHCTBO, CUCTEMA ypaBHEHWUA U HEPABEHCTB, PaBHOCUIIBHOCTb YPaBHEHWIN, HEPABEHCTB U

- OCO3HaHWe  LIeHHOCTU Hay4YHON  OesaTenbHOCTH, FOTOBHOCTb|

cuctem, pauvoHanbHble, MppauMoHanbHble, Noka3aTeNbHble, CTENeHHble, NorapudmMmnyeckme,




OCyLLeCTBNATL  NPOEKTHYI0 U
MHAMBUAYanNbHO U B rpynne.
OBnageHve  yHMBepcanbHbIMU
lnencTBnaMuN:

B) paboTa ¢ nHcpopmaume:

- BNnageTb HaBblkamy NonyyYyeHust HpopMaummn M3 UCTOYHWUKOB PasHbIX|
Tynos, CaMOCTOATENbHO OCyLLEeCTBNATb NOWCK, aHanms,
cMcTemaTusaumio U nHTepnpeTauuio MHopmauum pasnnmyHbIX BUOOB U
cbopm npefcraBneHus;

- cospaBaTb TeKCTbl B Pa3nuyHbix dropmaTax C y4eTOM Ha3HayeHus|
MHopMaLMn U LueneBon ayautopuu, Bblbupas onTuMarnbHylo opMmy)|
npeacTaBneHust n BU3yanusaumu;

- oueHMBaTb [OCTOBEPHOCTb, JETMTUMHOCTL  MHAOPMaLMK,
COOTBETCTBME NPaABOBLIM ¥ MOPANbHO-3TUHECKUM HOpPMaM;

- ucnonb3oBaTb cpeacTtBa MHAOPMALUMOHHBIX U KOMMYHUKaLMOHHBIX|
TEXHONOrMn B PELUEHWN  KOTHUTUBHBIX,  KOMMYHWUKaTUBHBIX U
lOpraHM3auunoHHbIX 3agady ¢ cobniogeHnem TpeboBaHUA 3ProHOMUKM,
TexHukn ©e3onacHOCTW, TUrneHbl, pecypcocbepexeHns, NpaBoBbIX U
[3TUYEeCKNX HOPM, HOPM MHPOpPMaLMOHHOW Be3onacHocTy;

nccnenoBaTesnibCkylo AeATeNIbHOCTb

yHe6HbIMI/I No3HaBaTesIbHbIMU

ee

[TPUroHOMETpUYECKNE YpaBHEHWS, HEpPABEHCTBA W CUCTEMbI; YMETb pellaTb YpaBHEHUS,
HepaBeHCTBa M CUCTEMbI C MOMOLLIbIO Pa3NMYHbIX NMPUEMOB; peLlaTh YpaBHEHWSs!, HEPaBEHCTBA U
cvcTeMbl C NMapameTpoM; NMPUMEHSITb YpPaBHEHUSl, HEPABEHCTBA, MX CUCTEMbl AN pelueHus]
MaTemMaTu4eckmx 3adad 1 3agadv u3 pasnuyHblx obnacTen Hayku 1 peanbHOW XU3HW;

- ymMeTb CBOBOOHO OnepupoBaTth MOHATUAMU: ABUXKEHUE, napannenbHbll NepeHoC, CMMMETPUS
Ha NMOCKOCTM U B MPOCTPAHCTBE, MOBOPOT, npeobpas3oBaHue nogobusi, nofobHble durypsl;
lyMeTb pacnos3HaBaTb paBHble UM NogobHble curypel, B TOM 4Yucrne B NPUPOAE, WCKYCCTBE,
apxuTeKkType; yMeTb MCMOoNb30BaTb reOMeTpUYEecKMe OTHOLLEHUSl, HaxXO0AuTb reoMeTpuyeckue
BenWYMHbI (ANvHa, yron, nnowaab, 06beM) Npu pelleHnn 3agad n3 gpyrux y4ebHbIX npeamMeTon
1 13 peanbHOM XNU3HU

- BnageTb HaBblkaMWM pacno3HaBaHWUs W 3alWuMTbl  MHOpMaLuK,

MHpOpMaLMOHHOW 6€30NacHOCTU JIMYHOCTU
OK 03 MNnaHupoBaTh 1 peanv3oBbiBaTh B o6nacTtu 4yxoBHO-HpPaBCTBEHHOIO BOCMUTaHUS: - ymeTb ornepvpoBaTb MOHATUSIMU: pauWOHanbHble, UppaLMoHanbHble, MNoKa3aTenbHbIe,
cobcTBEHHOE NPOdECCUOHaNbLHOE U --  CHOPMMPOBAHHOCTb  HPABCTBEHHOIO  CO3HaHWS,  3TMYECKOro[CTEMEHHbIE, orapnudmMuyeckme, TPUroHOMETPUYECKNE YpaBHEHUS U HEPABEHCTBA, UX CUCTEMbI;
nMYHOCTHOE pasBuTuHe, noBeneHus; - ymMeTb onepupoBaTb MOHATUAMMW:  MHOFOTPaHHWUK, CEeYEeHWe  MHOrorpaHHuka, Kyob,

NpeanpyHMMaTEnbCKy0 AeSTENIbHOCTb B
npodeccroHansbHon coepe,
Mcnonb3o0BaTh 3HaHUS N0 (HMHAHCOBOWA
rPaMOTHOCTU B PasfiMyHbIX KU3HEHHBIX
CUTyaumnax

- cnocobHOCTb OueHMBaTb CUTyauMilo W MPUHUMATb OCO3HaHHbIE
PeLleHns, OpPUEHTUPYACb Ha MOparbHO-HPABCTBEHHbIE HOPMbI U
LieHHOCTK;

- oco3HaHWe NMYHOro BKNaja B NOCTPOeHMe ycTonunsoro byayLero;

- OTBETCTBEHHOE OTHOLUEHWE K CBOWM poauTensm v (Mnu) Apyrum
UneHaM CeMbM, CO3[aHWI0 CEMbW HA OCHOBE OCO3HAHHOTO MPUHATUS
LieHHOCTel CeMeWHOM XU3HW B COOTBETCTBUM C TPaAMLMSMU HapOAoB
Poccuu;

OBnapeHvie yHMBepcanbHbIMU PerynAaTUBHbIMU AENCTBUAMM:

@) camoopraHmaaums:

- caMOCTOSITENbHO OCYLLECTBMATL MO3HABATENbHYIO AESATENbHOCTD,
BbIABNATL Npobnembl, CcTaBUTb M OpPMynMpoBaTb COOCTBEHHbIE]
3ana4v B 06pasoBaTenbHON AeSTENbHOCTU U XKU3HEHHBIX CUTYaLMsIX;

- camMOCTOATEeNbHO COCTaBNATb MMaH pelleHns npobnembl C y4eTom
MMEeoLLMXCSt pecypcoB, COOCTBEHHbLIX BO3MOXHOCTEN U NPeANoYTEHWI;
- naBaTb OLLEHKY HOBbIM CUTYaLSM;

cnocobcTBOBaTH POPMUPOBAHMIO Y MPOSIBIIEHNIO LLIMPOKOW 3pYANLIMKN B
pasHbix  obnactax  3HaHWWA,  MOCTOSIHHO  MOBbIWATb  CBOW
l06pasoBaTenbHbIN U KyNbTYPHbINA YPOBEHD;

6) cCamMOKOHTpOnb:

Mcnonb3oBaTb MNpueMbl pednekcun ANs OLEHKM cuTyauuu, Bbibopa
BepHOro peLueHus;

- yMeTb OLleHMBaTb PUCKM U CBOEBPEMEHHO NPUHUMATL peLleHuns No KX
CHVXXEHWIO;

napannenenunes, npuama, nupamuga, gurypa u NoBEPXHOCTb BpaLLEHWs, UWUMUHAP, KOHYC,
luap, cdpepa, ceveHuss puUrypbl BpaLLeHusl, MIOCKOCTb, kacaroLlascs cdepbl, LMNuHapa, KoHyca,
nnowaab NOBEPXHOCTU NUpamMuAbl, NPU3Mbl, KOHyca, LMNMHApa, nnowage cdepbl, 06bem kyba,
NpsIMOyronbHOro napannenenvneaa, nupamuabl, NPU3Mbl, UMNUHOPA, KOHyca, Lwapa; YyMEeHUe
M3obpaxkaTb MHOrOrpPaHHWKM M MOBEPXHOCTU BpPALLEHWS, UX CEYEHUSI OT PYKWU, C MOMOLLLK)
HepTEXHbIX WMHCTPYMEHTOB W 3MEKTPOHHbIX CPeAcTB; yMeTb pacrno3HaBaTb CUMMETPUIO B
NpOCTpPaHCTBE; yMETb pacrno3HaBaTh NpaBuibHbIE MHOrOrpaHHWKY;

- ymeTb onepupoBaTtb MOHATUMSAMU: MPSMOYroflbHasi CUCTEMa KOOPAMHAT, KOOPAUHATbl TOYKMU,
BEKTOp, KOOpAMHAaTbl BEKTOpa, CKansipHoe Mpou3BeAeHue, Yron Mexay BeKTopamu, Cymma
BEKTOPOB, NPOW3BEAEHUE BEKTOpa Ha YWUCMO; HaxoOWTb C MOMOLLbIO M3YyYeHHbIX (opMyr
KoopAMHaTbl cepeanHbl 0Tpe3ka, pacCTOHUE MexXay OBYMsI TOYKaMM

B) SMoLMOHAmbHBbI MNHTENNEKT, npeanonaraLLuni




CchOpPMUPOBAHHOCTb!

BHYTPEHHEN MOTUBALMM, BKIOYAIOLWEN CTPEMIIEHMe K AOCTUKEHUHO
Lenn 1 ycrexy, onTUMWU3M, MHULMATUBHOCTb, YMEHWE [eiiCTBOBaTb,
MCXOAS U3 CBOMX BO3MOXHOCTEN;

- amnaTum, BkMoYaroLeid CNoCOGHOCTb MOHUMATh SMOLIMOHAMBHOE)
COCTOsSHMEe  OpyruX,  Y4YWTbiBaTb €ro  MNpU  OCYLUECTBNEHWUU
KOMMYHWMKaLMK, CNOCOGHOCTb K COMYBCTBUIO 1 COMEPEXMBAHUIO;

- couuanbHbIX HaBLIKOB, BKIMHOYAKOLWMX CMOCOGHOCTb BbICTPaAMUBATH)
OTHOLEHUA ¢ ApyrmuK nioAbMu, 3a60TUTbCS, NPOSIBNSTL MHTEPEC U
paspeluaTb KOHMMANKTHI

OK 04 3chdheKkTMBHO B3aMOAENCTBOBATL
M paGoTaTb B KOMNMEKTUBE U KOMaHae

roTOBHOCTb K camopasBuTuio, CaMOCTOATENbHOCTH U ymMeTb OnepupoBaTb MOHATUAMM: CIllyYaiHbliA OMbIT U CcryvaiHoe cobbiThe, BEPOSTHOCTH
caMoonpeaeneHunio; CryyalHoro cobbITUSA; YMETb BbIYUCNATL BEPOSITHOCTb C  WCMOSIb30BaHWEM rpadnyeckux|
-oBNageHue HaBblkamy y4yebHO-UccneaoBaTeNbCKOM, MPOEKTHOW UMETOAOB; MPUMEHSITb (POPMYIibl CHOXEHUS M YMHOXEHUS BEPOSITHOCTEN, KOMOMHaTOPHbIE)
coLmanbHoOM AeATenbHOCTH; cbakTbl M hOpMYyNbl MPU pelleHun 3afay; OLeHVBaTb BEPOSITHOCTW pearibHbIX COObITUIA;
OBnapeHve yHMBepcanbHbIMU KOMMYHUKATUBHBLIMU OENCTBUAMM: 3HAaKOMCTBO CO CryYariHbIMU BENUYMHAMK; YMEHWe NpPUBOAWUTL NPUMEPbLI NPOSIBIEHWS! 3aKOHA
0) coBMECTHas AeATeNbHOCTb:! GonbLUMX YMcen B NPUPOAHBIX U OOLECTBEHHbLIX SBINEHUSIX;

- noHMmMaTb UK uMcnonb3oBaTb  MpeuMyLlecTBa KOMaHOHOW W yMeTb CBOGOAHO oOnepupoBaTh MOHATUSIMU: CTENeHb C LEMbiIM MokasaTeneM, KOpeHb!
MHaMBMAOYyanbHol paGoTol; HaTypanbHOW CTerneHu, CTeneHb C pauMoHanbHbIM NokasaTenemM, CTeneHb C AeWCTBUTENbHbIM

- MpyHMMaTL Lenu COBMECTHOW [eATenbHOCTW, OpraHv3oBbIBaTb U|(BELLECTBEHHBLIM) NokasaTenem, rorapudmM umncna, CUHYC, KOCMHYC W TaHreHC MpOM3BOMbLHOIO)
KoopAMHMPOBaTL [AENCTBUA MO ee [OCTWXKEHWIO: COCTaBMATb NnaHMUcna;
InencTBui, pacnpedensitTe PonM C YYETOM MHEHUA YYacCTHUKOBl YyMeTb CBOGOAHO OMepupoBaTh MOHATMSIMU: rpaduk yHKUMKW, obpaTHas dyHKUMS,

o6cyxaaTh pesynbTaTbl COBMECTHOWN paboThl; KOMMNO3MUMA PYHKUMIA, NMUHeNHas yHKUMSA, KBagpaTudHas yHKUMS, cTeneHHas dyHKums ¢
- KoOpAMHMPOBATL W BLIMOMHATL PaboTy B YCNOBMSIX pearnbHOro,|uenbiM nokasarenem, TpUroHomeTpuyeckne yHKUMM, obpaTHble TPUrOHOMEeTpU4eckue
BUPTYanbHOro U KOMGUHUPOBAHHOIO B3aUMOAENCTBUS; dbyHKLUMK, nokasaTenbHas u norapudmuyeckas yHKUMKU; yMETb CTPOUTb rpadmkv YHKLWNA,

- OCYLLEeCTBIATb NO3NUTUBHOE CTpaTernyeckoe nosegeHne B pasfiMyHbIX|BbINONMHATb npeoGpaaoBaHMﬂ rpacbvn(os beHKLlI/II7I;
CUTyauusax, npoABnATb TBOP4YECTBO n BOO6pa)KeHVIe, ObITb|- YMeTb UCNOnb30BaTb rpadunku q)yHKLI,VIVI Ana n3ydeHuma npoueccos U 3aBMCMMOCTEN NpU

MHULMATUBHBIM. peleHnn 3agay U3 Apyrux y4ebHbIX NPEAMETOB U U3 pearnbHOM XU3HU; BbipaxaTb hopMynamm
OBnafeHvie yHBepcarnbHbIMU PEryNATUBHBIMU AeACTBUSAMU: 32BMCUMMOCTU MEXY BENMUYMHAMY;

r) npuHaTUe cebsi 1 Apyrvx nioaen: - cBOGOAHO onepupoBaTb MOHATUSIMU:  YETHOCTb  (PYHKLMW, MEPUOAWNYHOCTL  hYHKLMK,
- NpuHMMaTb MOTMBBI WM apryMeHTbl APYrUX FOAel Npu aHanuaelorpaHUyYeHHOCTb (PYHKLUMKM, MOHOTOHHOCTb (PYHKLMKM, SKCTPEMYM (YHKUMM, Haubonbluee W
pe3ynbTaToB AEATENBHOCTY; HavMeHblUee 3HaYeHUst (hYHKLIMM Ha NPOMEXYTKe; YMeTb NPOBOAUTL UCCNEAOBaHNE (PYHKLMN;

- np3HaBaTb CBOE NPaBO 1 NpaBo ApYruX JtoAen Ha owmnbku; - yMEeTb UCMONb30BaTb CBOWCTBA U rpacivkn YHKUMIA ANS PELUEHWS YPaBHEHWI, HEPaBEHCTB U

- pa3aBMBaTb CMOCOGHOCTL MOHMMAaTb MUP C MO3WULMK APYroro YerioBeka [3agady € napaMmeTpamu; usobpaxaTb Ha KOOPAWHATHOW MMOCKOCTM MHOXECTBA PELLEHW

ypaBHeHVIIZ, HEepPaBEeHCTB U UX CUCTEM




OK 05 OcyLuecTBnsiTb YCTHYO U
NUCbMEHHYI0 KOMMYHUKALWIO Ha
rocyaapCTBEeHHOM s3blke Poccuiickon
denepaumm ¢ y4eToM 0cobeHHOCTEN
COLManbHOro 1 KynbTypHOrO KOHTEKCTa

B obnacTu acTeTM4eckoro BOCNUTaHuS:

- acTeTnyeckoe OTHOLLEHUE K MUPY, BKITHOYasA 3CTETUKY ObiTa, Hay4yHOro|
M TEeXHWYEeCcKoro TBOpPYECTBa, CMOpPTa, Tpyaa W  OOLLECTBEHHbIX|
OTHOLLIEHUN;

- cNOCOBOHOCTbL BOCNPUMHUMATL pasnuyHble BUAbl UCKYCCTBA, Tpaguumm
M TBOPYECTBO CBOEr0 U OPYrNX HapoAOB, OLLyLIATb 3MOLIMOHAmNbHOE|
BO3ENCTBME UCKYCCTBA;

- y6exaeHHOCTb B 3HAYMMOCTM  Anst  fIMYHOCTM U 0obLiecTBa
OTEYECTBEHHOTO M  MWPOBOIO MWCKYCCTBA, OTHUYECKUX KyIbTYPHbIX
TpaanLMn 1 HAPOAHOIo TBOPYECTBa;

- FOTOBHOCTb K CaMOBBLIPaXEHWIO B pasHblX BUAaxX WCKycCTBa,
CTpeMneHne NposiBRATbL Ka4eCTBa TBOPYECKOW NIMYHOCTMH;

OBnageHve yHuBepcasnbHbIMU KOMMYHUKATUBHBIMW OENCTBUSAMU:

a) obLLeHue:

- OCyLLLeCTBNATL KOMMYHMKALIMK BO BCEX Chepax XNU3HW;

- pacnosHaBaTb HeBepbanbHble cpeacTBa OOLUEHWsi, MOHMMATH|
3HauyeHVe  coumanbHblX — 3HAKOB,  pacrno3HaBaTb  NPeanoChIIKK
KOHOIMKTHBIX CUTYaLUIiA U CcMsirYaTb KOH(PMUKTbI;
- pa3BepHYyTO UK MOrMYHO Mu3naraTb CBOKO
Mcnonb3oBaHMEM A3bIKOBbIX CPEACTB

TOYKY 3peHua (¢

- yMeTb OnepupoBaTb MOHATUSAMU: CpeaHee apudMeTndeckoe, MeauaHa, Haubonbliee W
HavMeHbllee 3HayeHusi, pa3max, OWUCnepcus, CTaHAapPTHOE OTKIOHEeHWE YUCNOBOro Habopa;
lyMEHWe un3BnekaTb, MHTEpnpeTupoBaTb WHOPMaUMio, NpefcTaBneHHylo B Tabnuuax, Ha
Innarpammax, rpagukax, OTpaxkalollyld CBOWCTBA pearbHbIX MPOLECCOB W  SIBIEHUN;
NpeacTaBnaTb MHMOPMaLMIO C NOMOLLbIO Tabnuy 1 auarpamm; uccrnenoBaTb CTaTUCTUYECKUE
INnaHHbIe, B TOM YKCIE C NPUMEHEHNEM rpacUvECKUX METOOB U SNIEKTPOHHBIX CPEACTB;

- yMeTb onepupoBaTh NOHATUSMU: TOYKa, NPsSIMasi, MIIOCKOCTb, MPOCTPAHCTBO, ABYrPaHHbIA yron,
CKpeLLMBatOLLIMECS NpsiIMble, NapanmnenbHOCTb U NepreHaUKYNSpHOCTb NPSIMBIX U NIIOCKOCTEN,
lyron Mexgy npaAMbIMU, Yron Mexay MpsMOi W MAOCKOCTbI, Yron Mexay mMnocKOCTSMM,
paccTosiHue OT TOYKM [0 NMOCKOCTW, PAacCCTOSIHME MeXAy MpPsIMbIMW, PacCTOSIHUE MeXAyl
NnockocTAMY;

- YMeTb WCMOSb30BaTb NPU PelleHnn 3agad U3yyeHHble hakTbl U TEOpeMbl MIaHUMETPUN;
lYMEHWe oLeHNBaTb pasMepbl 0GHEKTOB OKPY>KatoLLEro Mupa

OK 06 MNposBnaTb rpaXaaHcKo-
naTprMoTUYECKYO0 NO3ULUIO,
lneMoHCTpMpoBaTb OCO3HAHHOE
noBeaeHWe Ha OCHOBE TpaAULMOHHbIX
o6LLEeYenoBEeYECKNX LLIEHHOCTEN, B TOM
uncne ¢ y4eTom rapmoHm3aumm
MeXXHaLMOHaNbHbIX U MEXPENUIMO3HbIX
OTHOLLEHWIA, NPUMEHSATL CTaHAAPTI
@aHTVKOPPYNLMOHHOIO NoBeAeHUs

- 0CO3HaHWe o0by4aloLLMMUCS POCCUMCKON IPaXxaaHCKOW UOAEHTUYHOCTY;
- LeneHanpaBneHHOe pa3BUTWE BHYTPEHHEN MNO3WULUWM NUYHOCTU Ha
lOCHOBE [yXOBHO-HPABCTBEHHbIX LIEHHOCTEeN HapogoB Poccuiickon
dPepepaunmn, UCTOPUHECKUX W HALUMOHAmNbHO-KYNMbTYPHbIX Tpaavuumi,
chopmurpoBaHve cucTembl 3HaYMMbIX LLEHHOCTHO-CMbICIOBBbIX
yCTaHOBOK, aHTMKOPPYMLMOHHOIO MMUPOBO33PEHUSI, MPaBOCO3HaHWMS,
9KOMOrMYecKon KynbTypbl, CMOCOBHOCTM CTaBWUTb LENW U CTPOMUTH)
PKU3HEHHbIE NaHbl;

B yacTu rpaxxgaHCcKoro BOCMUTaHUS:

- 0OCO3HaHMe CBOUX KOHCTUTYLIMOHHBIX MpaB U 0653aHHOCTEW, YBaXeHWe|
3akoHa 1 NpaBonopsaka;

- MpuHATME TpPagWLUMOHHBIX  HALMOHAIbHbIX,

ryMaHUCTUYECKNX U eMOKpPaTUYECKUX LIEHHOCTEN;
- rOTOBHOCTb NPOTMBOCTOSATL MOEONOrUK 3KCTPEMU3MA, HaLMOHanNM3ma,

obLevenoBeYeckux|

kceHohoOWKM,  AMCKpUMMHAUMM MO COUManbHbIM,  PErMIMo3HbIM,
[pacoBbIM, HaUMOHaNbHLIM NPU3HAaKaM;

- rOTOBHOCTb BECTM COBMECTHYl0 [JesiTeNlbHOCTb B MHTepecax
rpaxgaHckoro  obulectBa, yyacTBoBaTb B CamMOynpaBrieHWn Bl
06L1e06pasoBaTenbHO opraHusaumm " [€TCKO-FOHOLLIECKUX
opraHusauusx;

- ymeHve B3aMMOOencTBOBaTb C COUMAmNbHbIMA WHCTUTYTaMu B
COOTBETCTBUM C UX (DYHKLMSAMU N HA3HAYEHNEM;

- FOTOBHOCTb K 'yMaHUTapHOW U BONIOHTEPCKOW AeSATENbHOCTH;
NaTpuoTUYECKOro BOCMUTAHUSA:

- chOPMUPOBAHHOCTb  POCCUMCKOM  TPaXOAHCKOM  MAEHTUYHOCTMH,
naTpuoTuama, yBaxeHus K CBOeMy Hapogy, YyBCTBa OTBETCTBEHHOCTU
nepen PogwHon, ropoocty 3a CBOM Kpal, CBOK PoauHy, CBoOW 5i3bIK U
KynbTypy, MPOWMOEe W HacTosillee MHOroHauuoHanbHOro Hapoaa

- YMeTb OnepupoBaTh NOHATUAMM: NPAMOYrofbHasA CUCTEMA KOOPAMHAT, KOOPAMHATbLI TOYKM,
BEKTOP, KOOPAMHATBLI BEKTOPA, CKansipHoe Npov3BedeHue, yron Mexay Bektopamu, cymma
BEKTOPOB, NPON3BEAEHNE BEKTOPA Ha YUCII0; HAXOAUTbL C MOMOLLbIO U3YYeHHbIX hopMyr
KoOpAMHaTLI CepenHbl OTpe3ka, PacCTosiHME MeXay ABYMS TOUYKamu;

-yMeTb BbIOMPaTh NOAXOAALLMIA N3YYeHHbIM MeTOA ANS PeLleHns 3a4ayum, pacrnosHaBsaTtb
MaTemaTnyeckme akTbl U MaTemaTuyeckne Mogenu B MPUPOAHLIX 1 OOLLECTBEHHbIX SBMEHUSIX,
B CKYCCTBE; yMEHWe NPMBOAUTL NMPMMEPbI MaTeMaTUYECKNX OTKPbITUIA POCCUIACKOW 1 MAPOBOW
MaTemMaTU4eCcKon HayKu.

- ymMeTb onepupoBaTb MOHATUSMU: CIyYalHbIA OMbIT U CryvaiHoe CcobbiTue, BEpPOSATHOCTH)
CryqyanHoro cobbITUSA; yMeTb BbIYMCHATL BEPOSTHOCTb C  WCMOMb30BaHWEM rpadunyeckux|
MeTOAOB; MPUMEHSTL (HOPMYIbl CMOXEHUS W YMHOXEHWUS BEPOSITHOCTEN, KOMOMHATOpHbIE
cbakTbl M bopmynbl NpW pelleHWn 3afay; OueHVMBaTb BEPOATHOCTW pearnbHbIX COObITUNR;
3HAKOMCTBO CO CRy4YalHbIMW BEMUYMHAMKW; YMEHWE NPUBOAUTL MPUMEPbI NPOSBIEHUS 3aKoHa|
GonbLUNX YMcen B NPUPOAHbBIX U OBLLECTBEHHbIX SBMEHUAX

Poccuu;




- LeHHOCTHOe  OTHOWEHWe K rOoCyAapCTBEHHbIM  CUMBOMaM,
MCTOpUYECKOMY M MPUPOAHOMY Hacneguto, namsTHUKaM, Tpaguumam
HapogoB Poccuun, goctukeHusam Poccun B Hayke, MCKyccTBe, crnopre,
TexHonorusx n Tpyae;

- naenHaa yb6exAeHHOCTb, TFOTOBHOCTb K CHAYXEHUI U 3awwmTel
OTevecTBa, OTBETCTBEHHOCTbL 3a €ro cyAbdy;

locBOEHHbIE obyyatoLmmmcs mMexnpeamMeTHble MOHATUA "
yHUBepcarbHble y4ebHble AeCTBUS (perynatuBHble, No3HaBaTesbHbIe,
KOMMYHVKaTVBHbIE);

- cnocoBbHOCTb MX MCMOMb30BaHUA B MO3HaBAaTENbHOW W COLManbHON
NpakTuke, TrOTOBHOCTb K CaMOCTOSITENIbHOMY MNMaHUPOBaHUIO U
ocylecTBneHuio  y4ebHoOM [OeATenbHOCTM, opraHusauum  y4ebHoro
COTPyAHWYEecTBa C NegarornyeckuMn paboTHUKaMM U CBEPCTHUKaMK, K
yyacTio B MOCTPOEHUWM  MHAMBMAyanbHOM  obpa3oBaTenbHON
TpaekTopuy;

- oBnageHve HaBblkamy y4ebHO-NCCneaoBaTeNbCkon, MPOEKTHON 1
counanbHOM AesiTeNnbHOCTH

OK 07 ConeinctBoBaTb COXPAHEHMIO
okpyxatoLen cpeael,
pecypcocbepexeHnto, NPUMEHATb 3HaHUS
06 M3MeHeHWn knumaTa, NpUHLMNLI
GepexxnmMBoro NpoM3BoaACTBa,
acbhekTBHO OercTBOBaTL B
UpesBbIvaliHbIX CUTYaLMsX

- He NpUHMMaTL AelCTBUSA, MPUHOCSLLME BPe OKpYyXaloLen cpeae; - yMeTb onepupoBaTb MOHATUAMU: (YHKUMS, HenpepbiBHAs YHKUMS, NPOM3BOAHAs,
- ymMeTb  nporHo3upoBaTb  HeGnaronpusTHble  3KOMNOrMYeckuelnepBoobpasHasi, ONpeaeneHHbIn UHTerpan; yMeTb HaxoAuTb NPOU3BOAHbIE 3MEMEHTAPHbIX
nocnencTeust NpeanpuHUMaembIX AENCTBUIA, NpeaoTBpaLLaTh Ux; (CbYHKUMIA, NCNONb3ysi CNpaBoYHblE MaTepuarnsl; UCCNeaoBaTb B NPOCTENLINX Cryyasix yHKLMUM

- pacLUMpUTL ONbIT AEATENBHOCTU KONOrMYECKOW HaNPaBnNeHHOCTH,; Ha MOHOTOHHOCTb, HaxoAuTb HaubonbluMe W HaUMEHbLUME 3HaYeHUs beHKLI,VIVI; CTPOUTH|
- paspa6aTb|BaTb nnaH peweHua I'IpO6J'IeMbI C y4yeTomMm aHaJ'IVI3ana(bI/1KM MHOrQO4IeHOB C UCNonb3oBaHWEM annapata mMaTeMaTU4ecKoro aHanumia; NPpUMeHATD

MMeloLLMXCA MaTepuanbHbIX M HeMaTepuarnbHbIX PecypCcoB; NMPOM3BOAHYIO NPU pelleHnn 3ajay Ha ABUXKEHWE; pellaTb NPakTUKO-OPUEHTUPOBaHHbIE 3aAaum
- OCyLecTBNSTb LeneHanpaBneHHblii NOUCK nepeHoca CpeacTB MHa Hambonblume v HaMMEeHbLUME 3HAYEeHUS, Ha HaXOXAeHWe NyTW, CKOPOCTU U YCKOPEHWS;
CNoco6oB eiCTBUS B MPOECCMOHanbHYI0 Cpeay; - yMeTb OnepupoBaTb MOHATUAMU: [ABWXEHWE B MNPOCTPAHCTBE, MNOAOGHbIE Urypbl B
- ymMeTb nepeHOCWUTb 3HaHWS B MO3HABAaTENlbHYI0 W MPaKTUYECKYHONPOCTPaHCTBE; WCMONb30BaTb OTHOLLEHWE NIowanent noBepxHocTen M 06bemMoB NOAOOHLIX]
o6nacTu xu3HeaesTeNnbHOCTY; cburyp npu pelennn 3agav;

- npeanaraTb HOBblE MPOEKThI, OLEHUBATb MAEW C MO3ULMWM HOBU3HbLL- YMETb BbIMMCHSTL FEOMETPUYECKMe BenuyMHbl (OnvHa, yron, nnowaab, obbeMm, nrolwanb
OpUrMHaNbLHOCTW, NPAKTUYECKOW 3HAYUMOCTH; NOBEPXHOCTH), UCNOSb3Ys U3yYeHHbIE POPMYIbl U METOABI

- [AaBaTb OUEHKYy HOBbIM CUTyauuaMm, BHOCUTb KOPPEKTUBLI B
eATEeNIbHOCTb, OLleHMBaTb COOTBETCTBUE pEe3ybTaToB Lienam

MK X.1. BbINOMNHATbL NOArOTOBUTESbHbIE]

paboTbl Npu

npoussoacTee 06NULLOBOYHBIX,
MO3aNYHbIX 1 JeKOPaTUBHbIX

paborT.

pacnosHaBaTtb 3agadvy wunu npobnemy B npodeccuoHanbHOM U/unujaktyanbHbI NPoeccroHanbHbI U CoumanbHbI KOHTEKCT, B KOTOPOM npuxoauTcs paboTaTb U
couManbHOM KOHTEKCTE; aHanusupoBaTb 3ajady uunu npobnemy WpkMTb; OCHOBHblE WCTOYHWKM WMHGOPMauMM U pecypcbl ANs pelleHus 3ajad u npobnem B
BblOEnsTb €€ cocTaBHble YacTu; ONPEAEnsiTb 3Tanbl PelleHnst 3agaym; [npodeccroHanbHOM UMK coumanbHOM KOHTEKCTE;

BbISIBNATL U 3(pPeKTMBHO MUckaTb MHOPMaLMIO, HeobxoauMy ANsj@nropuTMbl BLINOHEHNS paboT B NPOdheCcCMoHarnbHOM 1 CMeXHbIX 06nacTsx; MeToabl paboTbl B
pelleHns 3agauv w/vnv npobrieMbl; COCTaBnATb MNaH [AeWcTBUs;[MpodeccroHanbHoi U CMexHbIX cdepax; CTPYKTYpy NnaHa Ans pelleHus 3afjay; nopsiaok
onpenensiTb HeoGxoOMMbIE pecypcbl; peanu3oBbiBaTb COCTaBIEHHBLIMOLEHKN pe3yrbTaToB pelleHus 3aday NpodeccroHarbHoM AesTENbHOCTH

nnax; HOMeHKnaTypa WHMOPMALMOHHBIX  UCTOYHWMKOB, MNPUMEHSIEMbIX B MPO(eCcCcMoHanbHOM
onpefensTe  3ajauM  ANs noucka  MHdopmauuu;  onpeaensTbiaesaTenbHOCTW; MPUEMbI CTPYKTYPUPOBaHWS MHGOpMaLmK;

HeoOxoOuMble  UCTOYHMKM  MHDOPMaUWK; MnaHuMpoBaTb  npouecciopMat OdOpPMIEHNUs pe3ynbTaToB Moucka WHGOPMauuK, COBPEMEHHble cpeacTBa U
noucka; CTPyKTypupoBaTb Monyvyaemyo WH-hopMaumio; BbIAENSATLlyCTPONCTBA UHPOPMaTU3aLIMK; NOPSIAOK UX MPUMEHEHWS U NporpaMMHoe obecneveHne

Hanbonee 3Ha4YMMoe B nepeyHe UHopmaLmu; B NpodheccroHanbHo AesTeNbHOCT B TOM YMCHE C UCNONb30BaHUEM LMPOBLIX CPEACTB
OLEeHMBATb  NPaKTUYECKYd  3HAYUMMOCTb  pe3ynbTaToB  MOUCKa;/CYLLHOCTb 1 BUAbl y4eBHbIX 3aaa4d, 0606LWEHHBIX CNOCOBOB AeSTENBHOCTY;

OQ)OpMﬂﬂTb pesynbTaThbl noucka, NPpUMEHATb cpeacteanpeeMCTBEHHbIE 06paaoaaTeanb|e nporpamMmbl  OOLWKOMbHOrO, HavanbHOro 06u4ero n
MHPOPMALIMOHHBIX TEXHOMOMMIN NS pelleHns npodeccuoHarnbHBIXIOCHOBHOMO 06LLero o6pasoBaHus;

3anay; NyTW JOCTMXKEHNS1 06pa3oBaTenbHbIX pe3ynbTaTos;

cnonb3oBaThb COBpEMEHHOE nporpaMMHoe obecneyeHne;jobpasoBaTenbHbIE 3anpockl 0OLecTBa M rocyaapcTea B obnactu obyyeHus obydaromxcs

Mcnonb3oBaTb pasnuyHble UMdPOBbIE CPeAacTBa Ans  pelueHus

npodeccuoHanbHbIX 3agauy




bopMynmpoBaTh pa3nuyHble BUAbI y4eOHbIX 3a4ay U NPoeKTMpoBaTh U1
peLLleHVe B COOTBETCTBMU C YPOBHEM MO3HABATENBHOMO U JINYHOCTHOIO
pa3BuTWSA AeTell MnajLlero Bo3pacTa;

OCyLLECTBNATL  MOHUTOPWHT M aHanM3 COBPEMEHHbIX MCUXOSIOro-
negarormyecknux U MeToamMyeckMx pecypcoB Ansi NpodeccroHanbsHoro
pocTa B 06nactu opraHusaumm obyyeHuss oby4yaroLmxcs;
NPOEKTMPOBaTL TPAEKTOPUIO NPOdECCMOHANBLHOMO pocTa




2. CTPYKTYPA U COOEPXXAHUE OBLLEOEPA3OBATENbHOW OUCLUMMINUHDI

2.1. O6bem yyebHOM AUCLUNIUHBLI U BUAbI y4eOHOM paboThl

Bup yye6HOM paboThl O61bem B yacax
O61bem obpa3oBaTenibHOW NporpamMmbl y4eOoHoOM 304
ONCLIMNIIUHbI

TeopeTnyeckoe obyyeHne 164
npakTUyeckne 3aHATUA 134

lNMpomexyTouyHaa aTrecTauua B popme 3K3amMeHa 6




2.2. TemaTU4yeCcKui NnaH u cogepxaHne AUCLUNIIUHbI

HanmeHoBaHue pa3genos un CopepxaHue yyebHoro matepuana (ocHoBHoe U npocgeccuoHanbHO-OPMEeHTUMPOBAHHOE), O6bem dopmupyemMbie
TeM nabopaTopHble Y NpakTU4YeCKUe 3aHATUA, NPUKNagHON Moaynb (MpU HaNnM4um) yacoB KOMMeTeHLUn
1 2 3 4

OcHOBHOe coaep)xaHue

Paspgen 1. [loBTOpeHUe Kypca MaTeMaTUKN OCHOBHOM LUKONbI

Tema 1.1 CopepxaHue y4yebHoro matepuana

Llenb 1 3agaun matematukm npu | bBasoBble 3HAHUS U YMEHUs MO MaTeMaThke B NTPOGECCMOHaNbHOM U B NOBCEAHEBHOM AeATENbHOCTY. 2

0OCBOEHMM cneunanbHOCTH

Tema 1.2 CopepxaHue y4ebHoro matepuana

Yucna n BblYMCNEHUA. | [leNcTBUS Hag MONOXUTENbHLIMU M OTpULATENbHBIMUA YUCNamMKU, OObIKHOBEHHLIMU U OECATUYHBIMU

BbipaxeHus n npeobpasosaHus | apobamu. encTBusa co cTeneHamm, opMynbl COKPaLLIEHHOTO YMHOXEHUS. 2

Tema 1.3. MpodeccroHanLHO-0pMEHTUPOBAHHOE coiepXaHne (CopiepXKaHue NpUKNagHoro Moayns) OK-01, OK-02, OK-03,

FeomeTpusi Ha NNOCKOCTH MpakTnueckas pabota Nei OK-04, (())KK-(())57 OK-086,
Buapl nnockunx curyp n nx nnowagb. 4 MK X1,
MpakTnKo-OopMeHTMPOBaHHbIE 3a4a4K B Kypce reoMeTpun Ha NiockocTh

Tema 1.4 CopepxaHue y4yebHoro matepuana

MpoueHTHbIE BblMUCTIEHNS MpocThle NpoLeHTbI, pasHble cnocobbl UX BblYMcNeHNUsi. CroXHbIE NPOLEHTHI 4

Tema 1.5 MpakTnyeckasn paborta Ne2

YpaBHEHWs1 1 HEpPaBEHCTBA JInHenHble, KBagpaTHble, APOOHO-NIMHEHbIE YPaBHEHUS! 1 HEpPABEHCTBA 4

Tema 1.6 CopepxaHue y4yebHoro matepuana

Cuctembl ypaBHeHUn M | CnocoObbl pelleHns CUCTEM FMHENHbIX ypaBHeHWi. [oHATuA: maTpuua 2x2 u 3x3, onpepenutens

HEpPaBEHCTB Matpuubl. MeTog Maycca. Cuctembl HENWHENHBIX ypaBHEHMIA. CUCTEMbI HEPABEHCTB 4

Pasgen 2. [psiMbie 1 NNIOCKOCTU B NPOCTPaHCTBE

Tema 2.1. CopepxaHue y4ebHoro matepuana

OcHoBHbIE noHaTna | Mpegmet ctepeomeTpun. OCHOBHbIE MOHATUSA (TOYKa, MNpPsIMasi, MIOCKOCTb, MNPOCTPaHCTBO).

ctepeomeTpun. PacnonoxeHne | OCHOBHbleE akcuMOMbl CTepeoMeTpuun. [lepecekatolumecs, napannenbHble W CKpellMBarLlmecs 4

NpPsIMbIX W NI0CKOCTEN npsimble. MNpu3Hak 1 CBOMCTBO ckpeLmBaroLwmxcs npsiMbix. OCHOBHbIE NPOCTPaHCTBEHHbIE UTYpbI.

Tema 2.2. CopepxaHue y4yebHoro matepuana

MapannensHocTb npamblX, | MpakTtnyeckas pabota Ne3

npsiMou " Nnockoctu, | MapannenebHble npsamas n nnockoctb. Onpepenexune. lNpuanak. CeowicTBa (C AOKa3aTenbCTBOM).

N0CKOCTEN MapannenbHble nnockoctn. OnpepenerHue. MpusHak. CBowcTBa (C AoKa3aTenbCTBOM). TeTpasap u OK-01, OK-03, OK-04,
ero anemeHTbl. [Mapannenenvneq u ero snemeHTbl. CBOWCTBA MNPOTMBOMOMOXHBIX rPaHen u 4 OK-07
auaroHanen napannenenunega. NoctpoeHne ceveHnin. Pellenne 3agay. MK X.1.

Tema 2.3. MNepneHavkynsipHocTs | CopepkaHune y4ebHoro matepumana

NpAMBbIX, NPSAMOW U MIIOCKOCTH, MpakTnyeckasa paborta Ne4

nnocKocTen MepneHavkynapHele npsvble. MNMapannenesHble NpsiMble, NEPNEHAUKYNSIPHbIE K NNocKocTu. lMpusHak
nepneHanKynspHOCTM NpPsiIMOM M nnockocTu. [lokasatenbcTBo. [lepneHauKkynsp M HakoHHas.
MepneHankynapHble nnockocTu. MNMpuaHak NnepneHanKyNapHOCTU NockocTen. [loka3aTenbCTBO.
PaccTosHusa B npocTpaHcTBe 4

Tema 2.4. CopepxaHue y4ebHoro matepuana

Teopema o Tpex

nepnexHaunkynapax 4




Teopema o Tpex nepneHaukynsipax. [oka3aTenbCcTBo. Yron Mexay NpsiMOM U MIOCKOCTbI. Yron
Mexay NrockocTAMM

Tema 2.5.

MapannenbHble,
nepneHanKynspHole,
CKpeLlmBatoLmecs npsimble

MpodeccuoHan-HO-OPMEHTUPOBaHHOE codepXaHue (cogepaHue NpUKNagHoro Moayns)

MpakTuyeckasa paborta Ne5

Akcuombl cTepeomeTpuun. [lepneHanKynsapHOCTbL MPSAMOM W MAOCKOCTW, NapannenbHOCTb ABYX
NPAMbIX, NEPNEHANKYNAPHbBIX NAIOCKOCTMW, NePNeHANKYNSPHOCTb NIIOCKOCTEN

PacnonoxeHue npambIX U NIIOCKOCTEN B MpocTpaHcTee. [epneHauKynapHOCTb M napannenbHOCTb
NpsiMbIX M NnockocTen. CkpelumBaroLmecst npsmble

Paspen 3. KoopanHaTbl U BEKTO,

Pbl

Tema 3.1

HekapToBbl KoopAuHaThbl B
npocTpaHcTBe. PaccrosHue
Mexay OBymS TOYKaMM.
KoopanHaTbl cepeauHbl oTpeska

CogaepxaHue yyebHoro matepuana

[ekapToBbl KOOpAMHATLI B NpocTpaHcTee. lNpocTenwmne 3agadnm B KoopanHatax. PacctosHue mexay
ABYMA TOYKaMu, KOOpAUHaTbl cepennHbl OTpe3ka

OK-02, OK-03, OK-04
MK X.1.

Tema 3.2
BekTopbl B MpocTpaHCTBe.

CopaepxaHue y4yebHoro matepmana

BekTopbl B npocTpaHcTBe. CnoxeHne u BbluMTaHME BEKTOPOB. YMHOXEHME BEKTOpa Ha 4uUCho.

Yron mMexay BEKTOPaMW. | KomnnaHapHble BekTopbl. CkansipHoe nNpou3BedeHUe BEKTOPOB. PasnoxeHue BekTopa Mo Tpem

CkansipHoe npounsBefieHre | yekomnnaHapHbiM BekTopaM. KoopauHaTbl BekTopa, ckanspHoe Mpou3BedeHNe BEKTOPOB B

BEKTOPOB KoopaMHaTtax, yron Mexzay BekTopamu, Yron Mexay npsiMOA M MMOCKOCTbIO, Yron mexay
NNOCKOCTAMU. YpaBHEHUE MIOCKOCTU. [eoMeTpryecknin cMbicn onpegenutenst 2x2

Tema 3.3 MpodeccrmoHanbLHO-OpUEHTUPOBAHHOE coAepKaHue (coaepkaHue NpUKNagHoro Moayns)

MpaKTUKO-OPUEHTUPOBAHHbIE
3agaun Ha KOOpAMHATHOM
NIOCKOCTM

MpakTnyeckasn paborta Ne6
KoopamHaTHas nnockocTb. BblumcneHve paccTosHun v nnowagen Ha nnockoctu. KonnyecTtBeHHble
pacyeTbl

Tema 3.4
PelwweHne 3apay. KoopanHatbl u
BEKTOPbI

MpakTn4yeckas pabora Ne7

[ekapToBbl KOOpAMHATLI B MpocTpaHcTBe. BekTopbl B npoctpaHcTBe. CrnoXeHne u BblYMTaHWE
BEKTOPOB. YMHOXeHWe BekTopa Ha uucno. KomnnaHapHble BekTopbl. CkanspHoe npousBeaeHue
BEKTOPOB. PasnoxeHue BeKTOopa MO TPeM HeKOMMMaHapHbIM BekTopam. [lpocTeviwve 3agauv B
koopavHaTtax. KoopanHaTtbl BEKTOpa, pacCTosiHUEe MeXay TOYKaMu, KOOpAUHaTbl CepeaAuHbl OTpeska,
cKansipHoe npou3BefeHne BEKTOPOB B KOOPAMHATAX, Yron Mexay BeKTopamu, Yron mMexay npsMoun u
MIOCKOCTbI, Yron Mexay NinocKOCTAMMU

Paspen 4. OcHoBbl TpUroHoMmeTpun. TpuroHomeTpnyeckne pyHKUUN

Tema 4.1

TpuroHomeTpuyeckme  pyHKUMK
NpoOu3BOMbBHOIO  yrma, 4ucna.
PagnaHras u rpagycHas mepa
yrna

CopaepxaHue y4yebHoro matepmana

PaguaHHasa mepa yrna. [loBopoT TOUKM BOKpYr Havana koopauHat. OnpegeneHne cuHyca, KocuHyca,
TaHreHca M KOTaHreHca. 3HaKM CUHyCa, KOCUHyCa, TaHreHca M KOTaHreHca Mo YeTBepTsM.
3aBVCMMOCTb MEXAY CMHYCOM, KOCUHYCOM, TAHF€HCOM M KOTaHFeHCOM OZIHOrO WM TOTO e yrra

Tema 4.2

OCHOBHbIE TPUTOHOMETPUYECKNE
TOXOecTBa.

dopmynbl npuBeaeHus

MpakTnyeckasn paborta Ne8
TpuroHomeTpuyeckme ToxaectBa. CUHYC, KOCMHYC, TAHMEHC M KOTaHreHC YrmoB a v - a. ®opmynbl
npvBeaeHus

Tema 4.3

CopaepxaHue y4yebHoro matepmana

OK-01, OK-02, OK-03,
OK-04, OK-05, OK-06,
OK-07
MK X.1.




CUHYC, KOCWHYC, TaHTeHC CyMMbI
M pasHOCTU ABYX YITOB

CUHYyC 1 KOCWUHYC ABOVHOrO yrna.
®opMyrnbl MOMOBUHHOIO yrna

MpakTn4yeckas pabora Ne9

Cymma 1 pasHocTb cuHycoB. Cymma M pasHOCTb KOCMHYCOB. CMHYC M KOCMHYC OBOWHOro yrna.
®opmynbl  MofnioBMHHOrO  yrma. [lpeobpa3oBaHuWs CyMMbl  TPUTOHOMETPUYECKMX  (byHKUMA B
npov3seaeHve 1 Npou3BeaeHNs B CyMmMy. BblpaxeHne TpUroHoMeTpuyeckmx yHKUMIA Yepes TaHreHe
NONOBMHHOTO aprymeHTa. [peobpa3oBaHns NPOCTENLLINX TPUFOHOMETPUYECKNX BbIPAXKEHUN

Tema 4.4
DyHKUUN, nx CBOWCTBA.
Cnocobbl 3agaHusa yHKUM

MpakTnyeckan paborta Ne10
O6nacTb onpefeneHnss U MHOXECTBO 3HayeHU PyHKUMA. YETHOCTb, HEYETHOCTb, NMEPUOANYHOCTb
dyHKUMIA. Cnocobbl 3agaHnst yHKLMIA

Tema 4.5

TpuroHomeTpuyeckne yHKUMK,
MX CBOMCTBA M rpadunkm
MpeobpasoBaHue rpacdukoB
TPUrOHOMETPUYECKNX GOYHKLMI

MpakTuyeckan paborta Ne11

O6nactb onpegeneHMs M MHOXECTBO 3HAYEHUN TPUrOHOMETPUYECKMX YHKUMA. YETHOCTD,
HEYETHOCTb, NEPUOANYHOCTb TPUrOHOMETPUYECKMX hyHkuun. CBoCcTBa M rpaddukm PyHKUUA Yy = COS
X,y =sinx,y=tg X, y = ctg x.

CxaTune u pacTsxeHve rpacpmkoB TPUrOHOMETPUYECKUX (DYHKLNNA.

Mpeobpa3zoBaHne rpadkoB TPUrOHOMETPUYECKUX DYHKLNIA

Tema 4.6 MpodteccnoHanbHO-OpUEHTUPOBaAHHOE coAdepxaHue (coaepXaHMe NpuKnagHoro moayns)
Onucanne npousBoAcTBeHHbIX | MpakTuyeckas pa6oTta Ne12

npotiecconB c nomMoLLbo | Mcnonb3oBaHne CBOMCTB TPUIOHOMETPUYECKMX PYHKLMI B NpodheccmoHanbHbIX 3agadax
rpadmkoB (PyHKLMIA

Tema 4.7 MpakTn4yeckas pabora Ne13

OGpaTHble TpUroHoMeTpuyeckme
dyHKUNK

O6paTHble TpuroHoMmeTpudeckune dyHKumKU. Vx ceoncTea u rpacdumku

Tema 4.8 TpuroHomeTpuyeckue
YPaBHEHMWS U HEpaBEHCTBA

MpakTn4yeckas pabora Ne14

YpaBHeHWe cos X = a. YpaBHeHMe sin X = a. YpaBHeHue tg x a, ctg x = a. PeweHne
TPUrOHOMETPUYECKNX YPaBHEHUI OCHOBHbIX TUMOB: MPOCTENLUNE TPUrOHOMETPUYECKME YpPaBHEHWUS,
cBogsLLmMecs K KBagpaTHbIM, peLlaemMble pas3roXeHNeM Ha MHOXUTENW, OOHOPOAHbIE.

[MpocTenwime TpUroHoMeTpu4eCcknue HepaBeHCTBa

Tema 4.9 CopepxaHue y4ebHoro matepunana

Cuctembl  TPUroHOMeTpUYECKMX | CUCTEMbI MPOCTENLLNX TPUTOHOMETPUYECKUX YPaBHEHUI

ypaBHEeHUN

Tema 4.10 Mpeobpa3oBaHne TPUrOHOMETPUYECKMX BblpaXeHWA. PelleHne TPpUroHOMETPUYECKUX YpPaBHEHWUNA U
PeleHne 3ajau. OCHOBbI | HEpPaBEHCTB B TOM YUCIE C UCMOMb30BaHNEM CBONCTB (PYHKLIMIA.

TPUrOHOMETPUU.

TpuroHomeTpuyeckme yHKLNN

Paspgen 5. KomnnekcHble unucna

Tema 5.1
KomMnnekcHble yncna

CopepxaHue y4yebHoro matepuana

MoHsiTMe kommnekcHoro 4ucna. ConpspKeHHbIE KOMMMEKCHbIE 4ucna, MOAyfnb W apryMeHT
KOMMMeKcHoro vncna. dopma 3anucu KOMMMEKCHOro Ymucna (reometpuydeckasi, TpUroHomeTpuyeckas,
anrebpavyeckas). ApucpmeTmyeckme AeNCTBUSA C KOMNIEKCHBIMU YMCramMmm

Tema 5.2
MpymeHeHne
yncen

KOMMIEKCHbIX

CopepxaHue y4ebHoro matepuana

MpakTnyeckas pabora Ne15
BbinonHeHne pacyeToB C MOMOLLbIO KOMMMEKCHBLIX Yncen. MNpuMepbl NCMONb30BaHUSA KOMIMIEKCHbIX
yncen




Pasnen 6. NMpou3BoaHas ¢pyHKLUKN, ee NPpUMeHeHue

Tema 6.1 CopepxaHue y4ebHoro matepuana

MonsATne npounssofHow. | OnpeaeneHve YUCINOBOW MocnenoBaTenbHOCTM U crnocobbl ee 3agaHus. CBOWCTBA 4YMCMOBbIX

dopmyrnbl " npasuna | nocrnegosatenbHocTe. OnpeaeneHne npegena nocriegoBaTtenbHOCTU. Bbluncnenve npegenos

onddepeHUnpoBaHus nocnepoBatensHocTen. [pepen dyHkuMM Ha ©OeckoHeyHocTu. [pegen yHKUMM B TOYKe.
MpupalweHne aprymenTa. MNpupalweHne dyHkumn. 3agayn, NpUBOAsilLUME K MOHSATUIO MPOU3BOLHOMN.
OnpegenexHve Npon3Bo4HON. ANFOPUTM OTbICKaHWUS MPOU3BOLHOW

Tema 6.2 CopepxaHue y4ebHoro matepuana

Mpon3BoAHbIE CYyMMbl, Pa3HOCTM
Npon3BeeHns, YaCTHOTO

dopmynbl auddepeHumpoBanus. Mpaeuna andgepeHumnpoBaHms

Tema 6.3

MpownssoaHble
TPUrOHOMETPUYECKNX  PYHKLMA.
lMponsBogHas CrnoxHow yHKUUn

CopepaHue y4ebHoro Mmatepvana

Onpepenexve cnoxHon dyHkumKn. [MponsBogHas TpuroHoMmeTpuyecknx dyHKumin. [NpoussogHas
CMNOXHON (PYHKLMN

Tema 6.4
lMoHsTME 0O  HenpepbIBHOCTU
dyHKkumn. Metog nHTepsanos

CopepxaHue y4yebHoro matepuana

lMoHATe HenpepbiBHOW  yHKUMM. CBoWcTBa  HenpepbiBHOM  yHKUuMK. CBA3b  Mexay
HEenpepbIBHOCTbIO U AN dEpPEeHUNPYEMOCTEI0 (PYHKUMM B TOYKE. AMrOpUTM pelueHUs HepaBeHCTB
MEeTOA0M MHTEepBaros

Tema 6.5
feomeTpuyeckn n uUan4eckum
CMbICIT MPON3BOAHOM

CopepxaHue y4ebHoro maTepuana

["eomeTpuyecknin cMbICr MPOU3BOAHON (PYHKLMN — YrNOBON KO3I(PMULNEHT KacaTenbHOW K rpadouky
OYHKUMM B TOYKe. YpaBHEHUE KacaTernbHOM K rpauky yHKUMK. AFTOPUTM COCTaBMEHUS ypaBHEHUS
KacaTenbHOW K rpadomky dyHKUmKM y=f(x)

Tema 6.6
dusunyecknmn CMbICI
NpPOn3BOAHOM B

npodgeccroHanbHbIX 3agadax

CopepxaHue y4yebHoro matepuana

dunsmyeckui (MexaHM‘-IeCKVIVI) CMbICIT MPOM3BOLHON — MFHOBEHHAs CKOPOCTb B MOMEHT BpEMEHN t: v =
S' (1)

Tema 6.7

MOHOTOHHOCTE PYHKUUKN. TOYKM
3KCTpeMyMa

WccneposaHue dyHKUMA 7]
NocTpoeHune rpacmkoB

CopaepxaHue y4yebHoro matepmana

BospactaHne u ybbiBaHWe yHKUMM, COOTBETCTBUE BO3pacTaHWs W ybbiBaHWS yHKUMKM 3HaKy
npounsBoaHow. MNMoHATNE NPOM3BOAHONM BbICLLEro Nopsiaka, COOTBETCTBME 3HAKa BTOPON MPOWM3BOAHOM
BbIMYKNOCTM (BOrHYTOCTM) OYHKUUM Ha oTpe3ke. 3agayuM Ha MakCUMym W MuHUMYM. [loHsiTne
acuMnTOThl, crnocobbl WX onpeneneHusi. ANroputM KCCNefoBaHWs (YHKUMUM U MOCTPOEHUs ee
rpachmka ¢ NoMoLLb0 NPOM3BOAHON. [IpOBHO-NMHENHAA DYHKLMS.

VccnegoBaHue oyHKUMM HA MOHOTOHHOCTb M MOCTPOEHME rpadduKoB.

Tema 6.8 Haubonbliee wu

CopaepxaHue y4yebHoro matepmana

HavMeHbLlee 3Ha4YeHUA | MpakTn4yeckasa paborta Ne16

pyHKUMN HaxoxpgeHne Haubomnbliero W HauMMEHbLUEro 3Ha4YyeHun YHKUWA, MOCTPOEHME TrpadunkoB
MHOTrO4JIEHOB C UCMOJb30BaHNEM annapaTa MaTeMaTU4eckoro aHanmsa

Tema 6.9 MpodeccrmoHanbLHO-OpUEHTUPOBaAHHOE coaepXKaHue (coaepaHue NpuKNagHoro Moayns)

Haxoxpaexvie ONTUMArbLHOIO | MpakTuyeckas pa6ota Ne17

pesynbTaTa c MOMOLLBIO | HaumeHbluee M HamborbLuee 3HaYeHne PyHKLUM

NPOV3BOAHON B MNPAKTUYECKNX
3agavax

PeweHne 3agay. lNpoussogHas
dyHKUMK, ee NpUMeHeHne

dopmynbl U NpaBuna anddepeHUMpoBaHns.

VccnepoBaHne dyHKUMIA C MOMOLLBIO MNPOU3BOAHOW. Hawmbonbluee M HaumeHbluee 3HadYeHusi
YHKLMM

OK-01, OK-02, OK-03,
OK-04, OK-05, OK-06,
OK-07
MK X.1.

MpakTn4yeckasa pabora Ne18




KoHTponbHasa paboTa 3a nepBbii cemecTp/anddepeHUNpPoBaHHbI 3a4eT
TeopeTuyeckune 3aHATMA 58 yacoB, NpakTnyeckmne 3aHaTus 34 yaca

Paspen 7. MHororpaHHUKU 1 Tena BpalleHuUsA

Tema 7.1

BepLumHbl, pebpa, rpaHn
MHOrorpaHHvka

Mpuama, ee cocTtasnswwwe,
ceveHue. MNpamas 1 npasunbHas
npu3mbl

CopaepxaHue y4yebHoro matepmana

MoHsTMe MHororpaHHvka. Ero anemeHThl: BeplumHbl, pebpa, rpaHu. JuaroHans. Cevexune. Boinyknble
W HEBbIMYKIblE MHOTOrPaHHMKMN

MoHsiTne npusmel. Ee ocHoBaHus 1 6okoBble rpaHu. BeicoTa npuamel. [Npsamasi 1 HaknoHHasa npusma.
MNpaBunbHasa npusma. Ee ceveHne

Tema 7.2
Mapannenenunen, ky6. CeueHne
Kyb6a, napannenenvnega

CopepkaHue y4ebHoro matepuana

Mapannenenuned, cBoOMCTBa NPSIMOYrofbHOTO  napannenenunegda, ky6. CedeHue  ky6a,
napannenenuneaa

Tema 7.3
Mupamupa, ee cocTaenswowye,
ceyeHue. MpaBunbHasn
nupamuga. YceueHHas
nupamuga

BokoBasi U nonHasi NOBEPXHOCTb
npu3Mbl, MUpaMuabl

CopaepxaHue y4yebHoro matepmana

Mupamnga n ee anemeHTbl. CedeHne nupamuapl. MNpaBunbHas NupaMuaa. YcedeHHas nupaMmuaa
Mnouwiaab GOKOBOW K NOMHOWM NOBEPXHOCTM NPU3MbI, NMpaMuapbi

Tema 7.4 CopepxaHue y4ebHoro matepuana

CvmmeTpus B Ky6e, | CUMMeTpUS OTHOCUTESIbHO TOYKW, MPSIMOM, NriockocTu. CummeTpusi B kybe, mapannenenvnege,
napannenenvnese, npusme, | npuame, nupamuae

nupamunge

Tema 7.5 MpodeccrmoHanbLHO-OpUEHTUPOBaAHHOE coaepXaHue (coaepxaHue NpuknagHoro Moayns)
Mpumeps| cMMmeTpum B | NpakTuueckas pa6ora Ne19

npodpeccun CvMMeTpus B Npupoae, apxXuTekType, TEXHUKE, B ObITy

Tema 7.6 CopepxaHue y4yebHoro matepuana

MpaBurbHbIE MHOrOrPaHHUKK, NX
cBOWNCTBA

[oHsATME NpaBUNbHOrO MHOrOrPaHHMKa. CaolicTBa npaBuUnbHbIX MHOrorpaHHMKoOB

Tema 7.7

LmnuHap, ero cocrtasnsiowyme.
CeyeHne uunuHgpa

KoHyc, ero cocrtaBnswowpue.
CeuyeHne KoHyca

MpodeccnoHanbLHO-O0pMEHTUPOBaHHOE coAepXaHue (coaepKaHue NPUKNagHoOro moayns)
MpakTnyeckana paborta Ne20

Lunuupgp n ero anemeHTbl. CeyeHne uunuHapa (napannenbHoe OCHOBaHMO U ocu). PasepTka
umnuHapa

KoHyc u ero anemeHTbl. CeuyeHune koHyca (mapanfienbHoe OCHOBaHWIO U MPOXOAsiliee 4yepes
BEPLUMHY), KOHUYECKME ceYeHusi. PasBepTka KoHyca

Tema 7.8

YceuveHHbIn  KoHyc. CedeHue
YCEeYEHHOro KoHyca

Lap n coepa, nx cedyerus

CopepaHue y4ebHoro Mmatepvana

YceueHHbI koHyc. Ero o6pasytowas un Beicota. CeyeHne yceyeHHOro KoHyca
Lap n chepa. BaanmHoe pacnonoxeHune ccepbl 1 nnockoctn. CeyeHune wapa, cepbl

Tema 7.9

MoHsaTMe o006 ob0beme Tena.
OTHoLleHne 06BbEMOB NOAOOHbIX
Ten

CopaepxaHue y4yebHoro matepmana

OK-01, OK-02, OK-03,
OK-04, OK-05, OK-06,
OK-07
MK X.1.




O6bemMsbl " nnowagun
NOBEPXHOCTEN Ter

MoHaTne 06 obbeme Tena. O6bem Kyba M npsiMoyronbHoro napannenenvnega. O6bem Npuambl K
unnmHgpa. OTHoweHve o6beMoB NoAoGHbIX Ten. 'eomeTpuyeckuin cmbicn onpegenutens 3-ro
nopsiaka

O6beMbl nupamuabl n koHyca. Obbem wapa. Nnowaay NoBepxHOCTeN Ten

Tema 7.10

KomBrHaumMn MHOrorpaHHUKoB U
Ten BpaleHus

FeomeTpuyeckme  KomBUHaLMK
Ha NpakTuKe

MpakTnyeckan paborta Ne21

KomBuHaumu reomeTpryeckmx Ten

Mcnonb3oBaHWe KOMOGWHALMIA MHOTOTPaHHWKOB M Ten BPALLEHUs B MNPaKTUKO-OPUEHTMPOBAHHbIX
3agayax

Paspen 8. MepBoobpa3Hasa cyHKUUK, ee NpuMeHeHne

Tema 8.1 CopepxaHue y4ebHoro matepuana OK-01. OK-02. OK-03
MepBooGpasHast YHKUMW. | 3apaya 0 BOCCTAHOBMEHUM 3aKOHA ABWKEHMS MO W3BECTHOW CKOPOCTW. MOHATME MHTErpupoBaHuS. OK-04, OK-05, OK-06,
Mpasuna HaxXoXAeHUA | OsHakomneHue C NOHATUEM MHTerpana u nepoobpasHoin ans dyHkumm y=f(x). PelweHune 3agay Ha OK-07
nepBoo6pasHbIx CBsi3b MepBoobpasHON M ee NPOU3BOAHOW, BbluMCreHVe MepBoobpasHON Ans AaHHOW YHKLMW. K X.1.
Tabnvmua dopmyn ans  HaxoxaeHus nepBoobpasHbiX. M3ydeHne npasBuna  BblYMCHEHMWS
nepBoobpasHomn
Tema 8.2 CopaepxaHue y4yebHoro matepmana
Mnowane KPMBONVHENHOW | 3apaun, npuBofslMe K MOHATUIO OMPEdENneHHOro WHTerpana — O BbIYUCREHWM NroLaan

Tpaneuuun. dopmyna HeloToHa —
NenbHuua

KPUBONMUHENHOW Tpaneuuu, O nepemelleHMn Todku. [loHATME onpegenéHHoro wHTerpana.
FeomeTpuyecknin 1 manyecknin cMbicn onpeaeneHHoro nHterpana. ®opmyna HetotoHa— JlenbHuua

Tema 8.3

HeonpeaeneHHbin 7]
onpeaeneHHbIn WHTErpansl
MoHsTMe 06 onpegeneHHoOM
MHTErpane Kak nnowaaun
KPMBOMMHENHOW Tpaneuun

CopaepxaHue y4yebHoro matepmana

HeonpedeneHHblt 1 onpeaeneHHbii uHTerpansl [oHaTue o6 onpeaeneHHOM WHTerpane Kak
nrowaan KpMBONMMHENHOWM Tpaneumm

Tema 8.4

OnpegeneHHbIn  MHTerpan B
KWU3HU

PeweHne 3agad.
MepBoobpa3Haa dyHKuun, ee
npyMeHeHue

MNpodeccnoHanbHO-0pUEHTUPOBaHHOE codepaHue (cogepkaHue NPUKNagHOro Moayrnsi)

MpakTn4yeckas pabora Ne22

FeomeTpuyeckmin cmbicn onpeaeneHHoro uHterpana. ®opmyna HetoToHa - JlebHuua.

PelueHune 3apay Ha NpUMeHeHWE MHTerpana Ans BblYMCNEHUS (DU3NYECKMX BEMUYMH U NoLlagen
MepBoobpasHas dyHKuMK. MNpaBuna HaxoxaeHus nepeoobpasHeix. Ee npumeHeHne

Paspen 9. CteneHu u KopHu. CT

eneHHasa PyHKUusA

Tema 9.1

CreneHHas dyHKUMSA, ee
cBoncTBa

MpeobpasoBaHue BbIpaXeHUn C
KOPHSIMU N-OW CTENEHU

CopaepxaHue y4yebHoro matepmana

~ ~ n 9
TMOHSITUE KOPHS N-OM CTEeMeHN U3 AeNCTBUTENbHOMO Yncna. OyHKUMM y =X WX CBOWCTBA U rpaduku.
CBOWCTBa KOPHA N-O1 CTEeNneHn
[NpeobpasoBaHne nppaunoHanbHbIX BbipaXKeHUN

OK-01, OK-02, OK-03,
OK-04, OK-05, OK-07
MK X.1.




Tema 9.2 MpakTn4yeckas pabora Ne23

CaovicTBa cTeneHu c | MoHaTne cTeneHn ¢ noObIM pauMoHanbHbIM MokasdateneM. CTeneHHble (hyHKUMM, UX CBOWCTBA U

pauMoHarnbHbIM n | rpacmku

OeNCTBMTENbHBLIM NoKa3aTensMu | PaBHOCUNBLHOCTb MppaLMOHanbHbIX YpaBHEHWA W HepaBeHCTB. MeToabl Mx pelueHus. PelleHue 4

CreneHn un kopHu. CreneHHas | vppauMoHarbHbIX YPaBHEHUI N HEPABEHCTB

PyHKUNS Onpepenexve creneHHon MyHKUMW. Mcnonb3oBaHWe ee CBOWCTB NPU PEeLUEeHWU YpaBHEHUA W
HepaBeHCTB

Paspgen 10. MokasaTenbHasa oyHKUUA

Tema 10.1 MpakTn4yeckas pabora Ne24

MokasatenbHas dyHKUnsa, ee | CTeneHb C NPOU3BOSbHLIM AENCTBUTENBHBLIM MoKa3ateneMm. OnpeaeneHve nokasaTenbHON yHKUMK,

CBOMCTBA ee cBoWctBa M rpadpuk. 3HaAKOMCTBO C MpUMEHeHMeM rnokasaTenbHoW yHkunn. PelleHne

PeweHne nokasaTernbHbIX | nokasaTernbHbIX ypaBHEHNIN DYHKLMOHANbHO-rpanyeckum MeTOA0M

YPaBHEHWI N HEPABEHCTB PeleHne nokasatenbHbIX ypaBHEHU METOAOM YpaBHMBAHUS MokasaTenen, MeToAoM BBEAEHWUs 8 OK-01, OK-02, OK-03,
HOBOW NepemMeHHON, (PyHKLMOHanNbHo-rpadryecknm MeToaom. PelueHne nokasaternbHbIX HEpaBEHCTB OK-04,I7OI§<;?£13, OK-07

Tema 10.2 MpakTnyeckas pabora Ne25 o

Cucrtembl nokasatenbHbIX | PelweHune cuctem nokasaTenbHbIX ypaBHEHWN

ypaBHEHWN PeleHne nokasaTtenbHbIX ypaBHEHU METOAOM ypaBHUBAHWSA Mokas3atene M MeToLOM BBEAEHUS 10

PeweHne 3aady. | HOBOW NepeMeHHOoN. PelueHre nokasaTenbHbIX HEPaBEHCTB

[NokasaTenbHas yHKUUs

Paspgen 11. Jllorapudmbl. Jlorapudpmuyeckas pyHKUMA
CopepxaHue y4ebHoro matepuana

Tema 11.1 Jlorapndm yncna. [JecatuyHbIn U HaTypanbHbIA TorapudMbl, YACNO e 6

TNorapudm uncna. HecatuuHbii | Ceorctea norapmdmos. Onepauusi norapddMmMpoBaHus.

W HaTypanbHbIA  norapugmel,

yncno e

CeowicTBa norapmcmos.

Onepaums norapudmmpoBaHust

Tema 11.2

Jlorapudmuueckas dyHkumns, ee | MpakTuyeckas pa6ota Ne26 OK-01. OK-02

CBOMCTBaA Jlorapudpmmyeckasn pyHKUNS 1 ee CBOMUCTBA 4 OK-OS’ OK-O4’

PeweHne norapudmmyeckux | NMoHsTME norapudMuyeckoro ypasHeHusi. Onepaumsi NOTEHUMpOBaHUs. TpyM OCHOBHbIX MeToaa OK-05’ OK-O7’

YPaBHEHUI N HEPABEHCTB peLleHunst norapudMmnYeckux ypaBHEHUIN: YHKUMOHANbHO-rpacdduyeckmin, MeToq MnOoTEHLMPOBaHUS, I7K‘X1
MeTo[ BBeAeHNs HOBOW nepeMeHHoN. JlorapudmMmnyeckne HepaBeHcTBa o

Tema 11.3 MpoceccrmoHanbLHO-OpUEHTUPOBAHHOE coaepXKaHue (coaepKaHue NpuKNagHoro Moayns)

Cucrtemsbl norapudmmyecknx | MpakTnyeckasa paborta Ne27

ypaBHEHWN ANropyTM peLleHnst CUCTEMbl YpaBHEHWA. PaBHOCUNBHOCTb NOrapuMUYEcKUX YpaBHEHUA WU

Jlorapucmbel B npupoge M | HepaBeHCTB 4

TEXHWKe MNpumeHeHne norapudma. Jlorapnmmnyeckasn cnmpans B npupoae. Ee matemaTtnyeckme cBomMcTBa

Tema 11.4 MpakTuyeckasa paborta Ne28

PeweHne 3apay. [lNorapudmebl. | Jlorapudmuyeckasn dyHkuma. PeleHne npoctenmx norapumMmyeckmx ypaBHEHU

Jlorapudpmmyeckas pyHkums 6

Pasgen 12. MHoxecTBa. QnemeHTbl Teopumn rpadoB

Tema 12.1 CopepxaHue y4ebHoro matepuana

MHoxecTtBa MoHsiTne MHoxecTBa. MNogmHoxecTBO. Onepaummn ¢ MHOXeCTBaMu 6

Onepauvm C MHOXecCTBamMu

Tema 12.2




Mpadbl
Pewenne 3apay. MHoxecTBa,
"padbl M X NnpumeHeHne

MpodeccrnoHanbHO-OpUEHTUPOBaHHOE coAepXaHue (coaepaHue NpPUKNagHoOro moayns)
MpakTn4yeckas pabora Ne29

MoHsaTne rpada. CeA3HLIN rpad, AepeBo, LMK rpad Ha NNoCcKoCTH

Onepaumm ¢ MHoxecTBamu. OnucaHue pearnbHbIX CUTyauuii C MOMOLLBbI MHOXECTB. [NpuMeHeHue
rpadoB K pelleHunto 3aaay

Paspen 13. 9nemMeHTbl KOMOMHATOPUKK, CTAaTUCTUKN M TEOPUU BEPOATHOCTEN

Tema 13.1

OcHOBHbIE NMOHATUA
KOMBUHaTOPUKN

CobbiTue, BEPOSATHOCTb
cobbITuA. CnoxeHue "

YMHOXEHNe BEPOSATHOCTEN

CopaepxaHue y4yebHoro matepmana

MepecTaHoBKW, pa3MeLLeHns, CoMeTaHus.

CoBMeCTHblE M HEeCOBMECTHble COObITUSA. Teopembl O BEpOATHOCTU CyMMbl COGbITUIA. YCnoBHas
BEPOATHOCTb. 3aBMCUMble W He3aBUCUMble CODObITMS. TeopeMbl O BEepPOATHOCTV Npou3BedeHus
CO6bITUIA.

OTHocuTenbHas yactota cobbiTWs, CBOWCTBO ee ycTonumBocT. CTaTmcTuyeckoe onpegerneHve
BeposaTHOCTU. OueHKa BEPOSTHOCTU COObLITMA

Tema 13.2 MpodeccrmoHanbHO-OpMEHTUPOBaHHOE coAdepXaHue (coaepkaHue NPUKNagHoOro moayns)
BeposTHocTb B | MpakTuyeckas pa6orta Ne30

npogeccroHanbHbIX safla4ax | Buabl crnyyYalHbix  BenuuuH.  OnpegeneHve  OMCKPETHOW  CMy4YalWHOW  BEmnWYMHbL.  3aKOH
duckpeTtHas cnyvavHas | pacnpegeneHns AUCKPETHOWN cryyaiHon Benu4umHbl. Ee YncnoBble XapakTepucTukm

BEMM4unHa, 3aKoH €€ | MMpakTuyeckoe 3aHATUE

pacnpegenexus

Tema 13.3 CopaepxaHue y4yebHoro matepmana

3apauu MaTeMaTNieckon | MpodpeccuoHanHO-OpMEHTUPOBaHHOE CoAiepXaHue (CofepXXaHue NpUKNagHoro Moayns)
CTaTUCTUKN MpakTuyeckasa paborta Ne31

Cocraenetve Tabnuy W | BapuaunoHHblii psag. MonuroH 4actoT M ructorpamma. CTaTUCTUYECKME XapaKTepuUCTUKM psiaa

anarpamMmm Ha npakTtuke

HabnogaemblX AaHHbIX

MepBnyHas obpaboTka cTaTMCTMUECKMX AaHHbIX. [padmyeckoe mx npepcrasneHne. HaxoxageHve
CpeAHVX XxapakTepucTuk, Habnogaemblx 4aHHbIX

OnemMeHTbl  kombuHaTopukn. CobbiTe, BEPOATHOCTL CobbITUS.  CrnoxeHne u  YMHOXeHue
BEPOSITHOCTEN

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-07
MK X.1.

Pasnen 14. YpaBHeHMA U HepaBeHCTBa

Tema 14 .1
PaBHOCUNBHOCTL ypaBHEHUA W
HepaBeHcTB. OO6wWmMe meToabl
peLueHns

MpakTn4yeckas pabora Ne32

PaBHOCMNbHOCTL ypaBHeHU M HepaBeHCTB. OnpeneneHusi. OCHOBHblE TEOPEMbl PaBHOCUIIbHbIX
nepexofjax B ypaBHEHWsX M HepaBeHcTBax. OOLMe MeToAbl peLUeHWs ypaBHEHWI: nepexon oT
paBeHCTBa (PYHKLUMIA K PaBEHCTBY apryMEHTOB A/ MOHOTOHHBLIX (DYHKLMIA, METOL pasrnoXeHwust Ha
MHOXWUTENW, MeTo BBEAEHMS1 HOBOW NepeMeHHON, PyHKUMOHAanNbHO-rpadnyecknii Metoq

Tema 14.2
pachnyeckun metoq pelleHus
YpPaBHEHWI, HEPaBEHCTB

MpakTnyeckasa pabora Ne33

O6wmre meToabl peleHns HEepaBEHCTB: MEPEeXod OT CPaBHEHWS 3HAYeHUN (PYHKUMI K CpaBHEHUIO
3HAYEHUN aprymeHToB AN  MOHOTOHHbIX (PYHKUMIA, MeTod WHTEpBanoB, QYHKUMOHAaNbHO-
rpacpmnyecknii Metoa. ['padnyecknin MeToq peLleHnst ypaBHEHNN N HEPABEHCTB

Tema 14.3
YpaBHeHUss M HepaBeHCTBa C
Moayrnem

MpodeccnoHanbLHO-OpMeHTUPOBAHHOE coepXaHue (coaepxaHue NpUKNagHoOro Moaynsi)
MpakTuyeckasa paborta Ne34

Onpepenenve mopynsa. PackpelTve moayns no onpegenenuto. [poctenwmne ypaBHeHUs w
HepaBeHCTBa C mogynem. [IpumeHeHVWe paBHOCWUIMbHBIX MEPEXOA0B B OMpedeneHHbIX Tunax
YPaBHEHWIN N HEPaBEHCTB C MOAYNeMm

PelueHne TekcToBbIX 33434 NPOJECCUOHANBHOIO coaepXaHus

Tema 14.4

CopepxaHue y4yebHoro matepuana

OK-01, OK-02, OK-03,
OK-04, OK-05, OK-06,
OK-07
MK X.1.




YpaBHeHUss M HepaBeHCTBa C | 3HAKOMCTBO C napameTpoM. [pocTeniune ypaBHEHUSA N HEPABEHCTBA C NapamMmeTpoM 6
napameTpamu
MpakTnyeckas pabora Ne35
KoHTponbHasa paboTa 3a BTopon cemecTp 2
TeopeTuyeckue 3aHaTuA 164 yaca, npakTtuyeckue 3aHaTusa 134 yaca
camocTosTesNbHble paboThl 2 Yaca
MpomexyTo4yHasa atTecTtauus (OK3ameH) 6

Bcero: |
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3. YCNOBUSA PEANU3ALNM YYEBHOWN OAUCLUUMIIUHDI

31. [Ona peanu3auum nporpaMmmbl  OUCUUMIMHbI  OOMMKHbI  ObITb
npeaycMoTpeHbl crneayolme cneymanbHble NOMELLeHUA:
Peanusauua nporpammbl  AuCUMNIUHBLL TpebyeT Hanuuma yyebHoro kabuHeTta

MaTeMaTUKW.

O6opynoBaHue yyebHoro kabuHera:

- NocagoYHble MecTa Mo KONMYecTBy 00yYaloLLNXCS;
- paboyee mecToO NpenoaasaTens;

- KOMNNEKT y4ebHOo-HarnagHbIX NOCooui;

- KOMMAEKT 3NEKTPOHHbIX BUAEOMaTepmanos;

- 3aJaHnNa ANsa KOHTPObHbIX paboT;

- NpodreccnoHarbHO OPUEHTUPOBAHHbIE 3aaHuS;

- MaTepuanbl 3K3ameHa.

TexHu4eckne cpeactaa obyyeHus:

- NepPCOHanbHbIN KOMNbIOTEP C NNLEH3NOHHBIM NPOrpaMMHbIM obecnevyeHmem;

- NPOEKTOP C IKPAHOM.

3.2. UHpopmaumoHHoe obGecnevyeHne peanusauum NnporpamMmmbl

1. Ona peanu3aumm nporpammbl  OMBNMOTEYHbIN  (poHO obpasoBaTenbHOM

opraHusauum [OfMKEeH WMETb MnevaTHble W/unuM 3neKTpPoHHble obpasoBaTefbHble U

NHPOPMALIMOHHbIE pecypcbl, PEKOMEHAOBaHHbIE ANSA UCMOMb30BaHMs B obpa3oBaTefnibHOM

npouecce, He cTapLue NaTU NeT ¢ MOMEHTa U3gaHus.

2. PekomeHgyemble nevatHble usgaHua no peanusauum obuieobpasoBaTteribHON

ANCUMNIIMHBI NpeAcTaBneHbl B METOANYECKUX pekoMeHAaUMsxX No opraHn3auumn obyyeHuns.

3.2.1. OcHOBHbI€e NeYaTHble N INEeKTPOHHbIe n3gaHusa

1. Anumos LLL.A. MaTematuka: anrebpa 1 Hayana matemaTtu4eckoro aHanmaa, reometpus 10-
11 knaccbl: 6a30BbIn 1 yriybneHHbIn ypoBHU: y4ebHuk / LLLA. Anumus, KO.M. KongrvH, M.B.
TkayeBa — 11-e usg., crep.- Mocksa: lNpoceeLeHune, 2023.-463 c.

2. ArtanacsaH J1.C. MatemaTtuka: anrebpa 1 Hayana mareMmaTtu4eckoro aHanmsa, reometpus 10-
11 knacchbl: 6a30BbI 1 YriydneHHbIn YpoBHU: y4ebHuk / J1.C. AHaTacsiH, B.®. bytysos, C.b.
Kagomues — 11-e n3a., ctep.- Mocksa: NpoceelueHne, 2023.-287c.

3. baBpuH WN.N. MatemaTtuka [TekcT]: yyebHuk ana crtyqn. ydpexgenHun CIMO / B. TI.
lpuropbe, T. H. Cabyposa. - 1-e wu3g. - M.: KOpawt, 2020. - 616 c. -
(MpodbeccmoHanbHOe obpasoBaHme).

4. Tpuropbes, B. . Matematuka [TekcT]: y4ebHuk ana ctya. ydpexagenun CMO / B. T1.
puropbeB, T. H. Cabyposa. - 1-e u3g. - M.: UL Akagemusa, 2017. — 368 c. —
(MpodheccmoHanbHoe obpasoBaHme).

5. bawmakoB, M. WN. Matematuka: anrebpa n Hadana maTemMaTU4ecKoro aHanuaa,
reomeTpusa [TekcT]: y4yebHuk ansa crtya. ydpexagenun CMO / M. N. bawmakoB. — 4-e
nag., crep. - M. : Ll Akagemus, 2017. — 256 c. — (MpodeccunoHansHoe obpasoBaHue).

6. bawmakoB, M. WN. Martematuka: anrebpa v Havana MaTtemaTuyeckoro aHanmsa,
reometTpua: 3agadvHuk [TekcT]: yy4eb. nocobue gns ctya. ydpexagedun CMO / M. W.
bawmakos. - 4-e wusg., crep. - M. : WU Akagemna, 2017. - 416 c. -
(MpodbeccmoHanbHOe obpasoBaHme).

7. bawmakoB, M. WN. Matemartuka: anrebpa u Havana mMaTeMaTU4ECKOro aHanuaa,
reomeTpuda: COOpHMK 3agay NpodunbHOM HanpaeneHHOCTU [TekcT]: yueb. nocobue ans
ctya. ydpexgenun CroO / M. . bawmakos. - M.: UL Akagemuns, 2017. — 208 c. —
(MpodbeccmoHanbHOe obpasoBaHme).



4. KOHTPOIJ1b U OLLIEHKA PE3YJIbTATOB OCBOEHMUA
OBLLEOBPA30BATENIbHON AUCLMUIMIIUHbI
KoHTporb 1 oueHka pe3ynbTaToB OCBOEHUS obLeobpas3oBaTenbHON AUCLMUMIUHDI
pacKpbIBAOTCA Yepe3 OUCUUMIMHAPHbIE pe3ynbTaTbl, HanpasneHHble Ha opMUpoBaHue
obLMX N NpodeccroHarnbHbIX KOMNETEHUMUA No pasfgenam n tTemam copgepxkaHusa y4yebHoro

maTtepuvana.

O6was/npoceccuoHanbHa Paspen/Tema Tun oueHOYHbIX
A KOMNeTeHUuus MeponpusaTusa
OK 01. BbibupaTtb crnocobbi Tema 1.1,1.2,1.3,1.4,1.5,1.6 TecTupoBaHue
pelleHna 3agad Tembl 2.1,2.2,2.3,2.4,2.5 YCTHbIN onpoc
npodeccroHasnbHON Tembl 3.1, 3.2, 3.3, 3.4 MaTtemaTtnyeckmin
[eAaTenbHOCTH Tembl 4.1,4.2,4.3,4.4,4.5,4.6,4.7,4.8,4.9,4.10 OUKTaHT
NPUMEHUTENBHO Tembl 5.1, 5.2 WHauBugyansHasa
K pa3nunyHbiM KOHTEKCTaMm Tembl 6.1, 6.2, 6.3, 6.4,6.5,6.6,6.7,6.8, 6.9 camocTosATenbHas
Tembl 7.1,7.2,7.3,7.4,75,7.6,7.7,7.8,7.9,7.10 paboTa
Tewmbl 8.1, 8.2, 8.3, 8.4 MpencraBneHune
Tembl 9.1, 9.2 pesynbTaTtoB

Tembl 10.1, 10.2

Tembl 11.1,11.2, 11.3, 11.4
Tembl 12.1, 12.2

Tembl 13.1, 13.2, 13.3
Tembl 14.1, 14.2, 14.3, 14 .4

npakTu4eckmnx pabot
3awmTa TBOPYECKNX
paboT

3awmTa
MHONBMAYaIbHbIX
NpPOEKTOB
KoHTponbHas paboTta
BbinonHeHue
3K3aMeHaLMOHHbIX
3a4aHun

OK 02. Ucnonb3oBaTb
COBpEMEHHbLIE CpeacTBa
noucka, aHanmsa u
NHTEepnpeTauun
MHdopMaumn, n
NHOpMaLNOHHbIE
TexHomnormm ans
BbIMOSHEHNS 3a4a4
npodeccroHasnbHoOn
neaTenbHOCTU

Tema 1.1,1.2,1.3,1.4,15,1.6

Tembl 2.1,2.2,2.3,2.4,2.5

Tewmbl 3.1, 3.2, 3.3,3.4

Tembl 4.1,4.2,4.3,4.4,45,46,4.7,4.8,4.9,4.10
Tembl 5.1, 5.2

Tembl 6.1, 6.2, 6.3,6.4, 6.5, 6.6, 6.7, 6.8, 6.9
Tembl 7.1,7.2,7.3,7.4,75,76,7.7,7.8,7.9,7.10
Tembl 8.1, 8.2, 8.3, 8.4

Tembl 9.1, 9.2

Tembl 10.1, 10.2

Tembl 11.1,11.2, 11.3, 114

Tembl 12.1, 12.2

Tembl 13.1, 13.2, 13.3

Tembl 14.1, 14.2, 14.3, 14.4

TectupoBaHue
YCTHBIN onpoc
MaTtemaTtumyeckuin
OVKTaHT
WHpomBrayanbHas
camMocTosITeNbHas
paboTta
MNpencraeneHune
pes3ynbTaToB
npakTuyeckmx pabot
3awmTa TBOPYECKUX
pabot

3awuTa
NHAMBUOYaNbHbIX
NPOEKTOB
KoHTponbHas pabota
BbinonHeHue

9K3aMeHaLMOHHbIX
3aaHun

OK 03. lNnaHupoBatb n Tema1.1,1.2,1.3,14,15,1.6 TecTnpoBaHue
peanu3oBbiBaTb Tembl 2.1,2.2,2.3,2.4,2.5 YCTHbIN onpoc
cobcTBEHHOE Tembl 3.1, 3.2, 3.3, 3.4 Martemartmnyeckum
npodeccnoHanbHoe n Tembl 4.1,4.2,4.3,4.4,45,4.6,4.7,4.8,4.9,4.10 OVKTaHT
NNYHOCTHOE pasBuTHe, Tembl 5.1, 5.2 WHanemnayanbHas
npeanpuHUMaTerbCKyto Tembl 6.1, 6.2, 6.3, 6.4,6.5,6.6,6.7,6.8, 6.9 camocTosATenbHas
0eATeNnbHOCTb B Tembl 7.1,7.2,7.3,74,7.5,7.6,7.7,7.8,7.9,7.10 paboTta
npodeccunoHansHom coepe, | Tembl 8.1, 8.2, 8.3, 8.4 MpeacraBneHve
MCNonNb3oBaTb 3HAHUA MO Tembl 9.1, 9.2 pe3ynbLTatos

¢mMHaHCOBOW rPaMOTHOCTU B
PasnmnYHbIX XXN3HEHHbIX
cuTyaumsax

Tembl 10.1, 10.2

Tembl 11.1,11.2, 11.3, 11.4
Tembl 12.1, 12.2

Tembl 13.1, 13.2, 13.3

npakTnyeckux padbot
3awmTa TBOPYECKMX
paboT

3awmTa




Tembl 14.1, 14.2,14.3, 14.4

NHAMBUAOYaANbHbIX
NpOEeKToB
KoHTponbHasa pabota
BbinonHeHne

3K3aMEeHaLUMOHHbIX
3adaHun
OK 04. O5dbdekTnBHO Tema 1.1,1.2,1.3,1.4,15,1.6 TectnpoBaHue
B3aMmMmogencTeoBaTb U Tembl 2.1, 2.2, 2.3, 2.4, 2. YCTHbIN onpoc
paboTaTb B KONNEKTUBE U Tembl 3.1, 3.2, 3.3, 3.4 MaTtemaTtnyeckui
KomaHge Tembl 4.1,4.2,4.3,4.4,4.5,4.6,4.7,4.8,4.9,4.10 OVKTaHT
Tembl 5.1, 5.2 WHgusugyansHas
Tembl 6.1,6.2,6.3,6.4,6.5,6.6,6.7, 6.8, 6.9 camocTodTenbHas
Tembl 7.1,7.2,7.3,7.4,75,76,7.7,7.8,7.9,7.10 paboTta
Tewmbl 8.1, 8.2,8.3,8.4 MpeacrtaBnexne
Tembl 9.1, 9.2 pesynbTaTtoB

Tembl 10.1, 10.2

Tembl 11.1,11.2,11.3,11.4
Tembl 12.1, 12.2

Tembl 13.1, 13.2, 13.3
Tembl 14.1, 14.2, 14.3, 14.4

npakTnyeckmx pabot
3almTa TBOpYECKNX
paboT

3awmTa
NHAMBUOYanNbHbIX
NMPOEKTOB
KoHTponbHas paboTta
BbinonHeHve

3K3aMeHaLUMOHHbIX
3aaHun
OK 05. OcywecTtBnaAtb Tema 1.1,1.2,1.3,1.4,15,1.6 TecTnpoBaHue
YCTHYIO W MMCbMEHHYIO Tembl 2.1,2.2,2.3,2.4, 2. YCTHbIN onpoc
KOMMYHMKaLUMIO Ha Tembl 3.1, 3.2,3.3,3.4 MaTtemaTtumyeckui
rocygapCTBeHHOM SA3blke Tembl 4.1,4.2,4.3,4.4,4.5,46,4.7,4.8,4.9,4.10 OVKTaHT
Poccunckon ®epepaunm ¢ Tembl 5.1, 5.2 WHanBmayanbHas
y4eTOM O0COBEHHOCTEN Tembl 6.1,6.2,6.3,6.4,6.5,6.6,6.7, 6.8, 6.9 camocTodaTenbHas
coumansHoro n kynetypHoro | Tembl 7.1,7.2,7.3,7.4,7.5,76,7.7,7.8,7.9,7.10 paboTta
KOHTekcTa Tembl 8.1, 8.2, 8.3, 8.4 MpencraBneHne
Tembl 9.1, 9.2 pe3ynLTatos

Tembl 10.1, 10.2

Tembl 11.1,11.2,11.3,11.4
Tembl 12.1, 12.2

Tembl 13.1, 13.2, 13.3
Tembl 14.1, 14.2,14.3, 14.4

npakTu4eckmnx pabor
3awmTa TBOpYECKNX
paboT

3awmTa
NHAMBUOYaNbHbIX
NPOEKTOB
KoHTponbHas paboTta
BbinonHeHne

3K3aMeHaLMOHHbIX

3aaHun
OK 06. MNposBnsTb Tema1.1,1.2,1.3,1.4,15,16 TecTtnpoBaHue
rpakgaHcKo- Tembl 2.1,2.2,2.3,2.4,2.5 YCTHbIN onpoc
naTpPUOTUYECKYHO MO3NLINIO, Tembl 3.1, 3.2, 3.3, 3.4 MaTtemaTtunyeckmi
OeMOHCTpupoBaTb Tembl 4.1,4.2,4.3,4.4,4.5,4.6,4.7,4.8,4.9,4.10 OVKTaHT
0OCO3HaHHOe noBeaeHune Ha Tembl 5.1, 5.2 WHanBuayanbHas
OCHOBE TpagULUMOHHbIX Tembl 6.1,6.2,6.3,6.4,6.5,6.6,6.7,6.8,6.9 camocTodATenbHas
obLeyenoBevecknx Tembl 7.1,7.2,7.3,74,7.5,7.6,7.7,7.8,7.9,7.10 paboTta
LLEeHHOCTEN, B TOM YuUCIEe C Tewmbl 8.1, 8.2, 8.3, 8.4 MpeacrtaBnexne
y4eTOM rapMoHmn3auuu Tembl 9.1, 9.2 pesynbTaTtoB

MeXHaLMOHaNbHbIX 1
MEXPETUrMo3HbIX
OTHOLLUEHWI, NPUMEHSITb
cTaHaapThbl
aHTUKOPPYMLUMOHHOIO
noBeaeHus!

Tembl 10.1, 10.2

Tembl 11.1,11.2,11.3,11.4
Tembl 12.1, 12.2

Tembl 13.1, 13.2, 13.3
Tembl 14.1, 14.2, 14.3, 14 .4

npakTuyeckmx paboT
3awmTa TBOpPYECKUX
paboT

3awmTa
WHAMBUOYaANbHbIX
NMPOEKTOB
KoHTponbHas paboTta
BbinonHeHue
3K3aMeHaLMOHHbIX
3agaHun




OK 07. CopewnctBoBaTth
COXPaHEeHMIO OKpYKatoLLEen
cpeabl,
pecypcocbepexeHuio,
NPUMEHSTb 3HaHMA 06
N3MeHeHUn Knumara,
NPUHLUMNbLI 6epexnmnBoro
Npoun3BoacTBa, 3aPPEKTUBHO
JencTBoBaThb B
YpesBblYaMHbIX CUTYaLMAX

Tema 1.1,1.2,1.3,1.4,15,1.6

Tembl 2.1,2.2,2.3,2.4,2.5

Tembl 3.1, 3.2, 3.3, 3.4

Tembl 4.1,4.2,4.3,4.4,45,46,4.7,4.8,4.9,4.10
Tembl 5.1, 5.2

Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9
Tembl 7.1,7.2,7.3,7.4,75,76,7.7,7.8,7.9, 7.10
Tembl 8.1, 8.2, 8.3, 8.4

Tembl 9.1, 9.2

Tembl 10.1, 10.2

Tembl 11.1,11.2,11.3,11.4

Tembl 12.1, 12.2

Tembl 13.1, 13.2, 13.3

Tewmbl 14.1, 14.2,14.3, 14.4

TecTtnpoBaHue
YCTHbIN onpoc
MaTtemaTtnyecknm
ONKTaHT
WHpomBmayanbHas
camocTodaTenbHasa
paboTta
MpenctaBnexHne
pe3ynbTaToB
npakTu4eckmx pabot
3awmTa TBOpYECKNX
paboT

3awmTa
NHAMBUOYaNbHbIX
NpOEeKToB
KoHTponbHas paboTta
BbinonHeHne

9K3aMeHaLMOHHbIX
3aaHun
MK X.1. Bbinonusate | Tema 1.1, 1.2, 1.3, 14,15, 1.6 TecTtnpoBaHue
noaroToBuTenbHble paboThl | Tembl 2.1, 2.2, 2.3, 2.4, 2. YCTHbIN onpoc
npu npoussoactee | Tembl 3.1, 3.2, 3.3, 3.4 MaTtemaTtnyeckmi
06nMUOBOYHbIX, Mo3aundHblX | Tembl 4.1,4.2,4.3,4.4,4.5,4.6,4.7,4.8,4.9, 4.10 JVKTaHT
N OeKopaTUBHbIX Tembl 5.1, 5.2 WHguBugyansHasa
pabor. Tembl 6.1, 6.2,6.3,6.4,6.5,6.6,6.7,6.8, 6.9 camocTodATeNbHas
Tembl 7.1,7.2,7.3,7.4,75,7.6,7.7,7.8,7.9,7.10 paboTta
Tewmbl 8.1, 8.2, 8.3, 8.4 MpeacrtaBneHne
Tembl 9.1, 9.2 pesynbTaTtoB

Tembl 10.1, 10.2

Tembl 11.1,11.2,11.3,11.4
Tembl 12.1, 12.2

Tembl 13.1, 13.2, 13.3
Tembl 14.1, 14.2, 14.3, 14.4

npakTuyeckmx paboT

3awuTa TBOPYECKUX
paboT

3awmTa
NHANBUAOYaANbHbLIX
NMpPOEKTOB

KoHTponbHas paboTta
BbinonHeHne 3aganumn
Ha 9K-3aMeHe




