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PaGouas nporpamma YydyeGHOW AMCUMNAMHLI  pa3paboTaHa Ha OCHOBe

PepepanbHOro rocyAapcTBeHHoOro o6pasoBaTenbHOro craHgapta (ganee - ®roC) no

cneumnanbHOCTU  cpefHero npodeccuoHanbHoro obpasoeaHna (ganee CIrO) 23.02.07

«TexHMYeckoe 00CNYy>XKMBaHME U PEMOHT ABUraTenein, CUCTEM W arperatoB aBTOMOGWUENR»,
yTBepXaeHHoro [Mpukasom MwuHo6pHaykn Poccuiickoin ®depepauun ot 02.07.2024 Ne453

(3apeructpmpoBaHHbiM  MuHiocToM Poccun ot 07.08.2024r. Ne 79036), deaepasibHOro

rocy[apCcTBEHHOro  06pa3oBaTe/lbHOFO0  CTaHAapTa CpedHero  o6Liero  06pasoBaHUs,

YTBEPX/EHHOr0 NprKasoM MuHMCTepCTBa 06pa30BaHNs 1 HayKn Poccuiickoii ®defepaumn ot

17.05.2012r. Ne4l1l3 (B pegmakumm oT 12.08.2022r), depgepanbHoOli 06pa3oBaTe/bHON

nporpamMMbl CpeaHEero 06LLEro 06pasoBaHKs, YTBEPXKAEHHOW NPUKa3oM MUHMNPOCBELLEHUS

Poccum ot 18.05.2023 Ne 371 (3aperucTtpupoBaHHOro B MuHtocte Poccum 12.07.2023 Ne

74228), [pumepHoi  paboyeid  mporpammbl  06LLe06pa30BaTENbHON  AUCLMMNINHBI

«MaTtemaTvKa» 415 NPodecCMOoHabHbIX 06pa3oBaTe/lbHbIX OpraHu3aunii, YTBEPXKAEHHOW Ha
3acefiaHny CoBeTa MO OLEHKE COAEPXKaHWA W KayectTBa NPUMMEPHbIX paboynx nporpavm
LLleobpa3oBaTe/IbHOr0 LMKNa cpeaHero npogeccMoHanbHOro obpasosaHus b0y AMNO

MPMO MMpoTtokon Ne 14 ot 30.11.2022r.

O6cyxieHa U opobpeHa Ha 3acefaHuu PaspaboTana npenogasaresib:

npeAMEeTHO-LMK/I0BOA KoMUcCcUm

06LLle06pa3oBaTenbHbIX ANCUUMINH 2N -7 Cc A UyPVKBA

Mpotokon Ne 1
«M j>QpWCWLQ- 202"r.

Mpepcepatens MUK
AN-T H.C. lNMopbiBaeBa
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1. O0mas xapakTepuCTHKA NPHUMEPHOH padoueii mporpaMMbl 001eo0pa3oBaTeIbHOMN
AUCHHUIIJIHHbI «MareMaTHKA»

1.1. MecTo AuCHUIJIMHBI B CTPYKTYpe npodeccHoHAILHOI 00pa3oBaTeIbHOU
nporpammsl CIIO:

OOweoOpasoBarenbHasi QUCHMIUIMHA «MaTeMaTHKa» SIBISIETCs O0s3aTeNbHOM YacThio
o0mmeodOpa3oBaTeIbHOrO IMKJIa 0OpazoBaTenbHON nporpammsl B coorsercTBuu ¢ ®I'OC CIIO
no cneuuanbHocTU «TexHHueckoe 0OCIyKUBaHHE U PEMOHT JBUTATeJNei, CHCTEM M arperaToB
aBTOMOOMIIEH.

1.2. Heau u njiaHUpPyeMbIe Pe3yJabTAThl 0CBOCHUS AUCHHUIIUHDI:
1.2.1. Heab AMCHUNIUHBI

Comepxxanvie  mporpaMmbl  OOIIEOOpPa3OBATENBbHON  MUCHUIUIMHBI  «MartemaTtuka»
HATPABJICHO HA TOCTHIKEHUE PE3yJIbTaTOB €€ M3yUeHusl B cOOTBeTCTBUMU ¢ TpedoBanusiMu OI'OC

COO ¢ yuetom npodeccuonanbhoit HanpasiaeaHoctTa @I'OC CIIO.

1.2.2. IlnaHupyembie Ppe3yJbTATbl OCBOEHHS 00me00pa30BATEJbHOH JAHCUHMIUIMHBI B
coorBercTBUH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

JInuHOCTHBIE Pe3yabTATh] peajn3auuy NPOrpaMMbl BOCIIUTAHUS (1eCKPUIITOPHI)

Kon ninuHoCTHBIX JIn4HOCTHBIE Pe3yJbTAThI PeAJIH3ALNH NPOrPaAMMbl BOCTIHTAHUS
pe3yJabTATOB (zeckpunTopsni)
peanu3auuu
NPOrpaMMBel
BOCIIHTAHMS
JIP1 Ocosznarommii cedst rpakIaHUHOM U 3aIIUTHIKOM BEJIUKOH CTPaHBI.
JIP4 IIposiBrArOIINEI U NEMOHCTPUPYIOLIUN YBAKEHUE K JIIOIAM TPYa,

OCO3HAIOIIUN EHHOCTh COOCTBEHHOTO Tpyaa. CTpemsimuiics K
(dbopMUPOBAHUIO B CETEBOII Cpee INIHOCTHO U MPO(eCCHOHAIBHOTO
KOHCTPYKTHUBHOTO «LIU(POBOTO CIIEIAY.

JIP7 Oco3Hamui MPUOPUTETHYIO LICHHOCTD JIMYHOCTU YE€JIOBEKA, YBAKAKO LU
COOCTBEHHYIO M UY>KYI0 YHUKAJIBbHOCTh B PA3IMYHBIX CUTYAIUSIX, BO BCEX
(dbopMax u BUIAX NEATEITBHOCTH.

JIP8 IIposiBasiroIINil U IEMOHCTPUPYIOLIUIN YBaXXEHUE K IPEACTABUTEIISIM
Pa3IUYHBIX 3THOKYJBTYPHBIX, COLMATBHBIX, KOH()ECCHOHAIBHBIX U HHBIX
rpynn. ConpuyacTHBIN K COXPaHEHHUIO, TPEYMHOKEHUIO U TPAHCIISILIUU
KyJbTYPHBIX TPAAULMHI U LICHHOCTEH MHOIOHALIMOHAIBHOTO POCCUICKOrO
rocy1apcTBa.

JIP10 3aboTsmumiics 0 3aIUTe OKPYIKAIOIIEH Cpeabl, COOCTBEHHOU U 4y KOU
0e30MacHOCTH, B TOM YuCe HH(PPOBOH.

JIP13 Tl'otoBHOCTH OOYHAOIErocs COOTBETCTBOBATH OXKUIAHUSM
paboTronareneii: OTBETCTBEHHBIN COTPYIHUK, TUCIUTLTHHIPOBAHHBIH,

pr,[[O.]'II-O6PIBbII>i, HaHeHeHHbIﬁ Ha JOCTHXKCHHE ITOCTABJICHHLBIX 3aaa4,




3¢ PexTUBHO B3aMMOEHCTBYIOIUI C YJIeHAMH KOMAaH/IbI,
COTPYOHUYAIOIIUIN C IPYTUMHU JIFOIbMU, TIPOSKTHO MBICIISIIIHIA

JIP14 IIpnobperenne o0yvaromuMcst HaBbIKa OLIEHKH MH(pOpMAH B IHU(PPOBOI
cpene, ee JOCTOBEPHOCTbh, CITOCOOHOCTH CTPOUTH JIOTHYECKHE
YMO3aKJIFOYEHUSI HA OCHOBaHHUH MOCTYMAroIed NHPOPMAaLUK 1 JaHHBIX.

JIP18 IleHHOCTHOE OTHOIIEHHE OOYYAIOITUXCS K JIFOSIM HHOW HAITHOHAJIBHOCTH,
BEPBL, KYJbTYPBI, YBAXXUTEIBHOIO OTHOLIECHUS K UX B3IJIIAAM.

JP19 YBa)XXUTEJNbHOE OTHOIIEHHE O0YUArOIIUXCsI K pe3yJibTaTaM COOCTBEHHOTO U

qy>KOro TpyZaa




O0mue KOMIIeTeH A

I[lnanupyemsbie pe3yabTaThl 00yYeHHs

JIHYHOCTHDBIE U METANPEAMETHDBIE

IpeameTHbIe

OK 01 Bribupats criocoOsr
pelieHus 3a1a4
pod)eCCHOHATTLHOM

e TeIbHOCTH
PUMEHUTEBHO

K pa3IMYHBIM KOHTEKCTaM

UIP B yacTu TpyA0BOro BOCIHTAHHS:

- TOTOBHOCTb K TPYZY, OCO3HAHUE LIEHHOCTH
MacTepCTBa, TPYIoIooue;

- TOTOBHOCTb K aKTUBHOM AEATEIbHOCTU
TEXHOJIOTMYECKON U COLMAIbHON HANPABJICHHOCTH,
CIIOCOOHOCTh MHULIMUPOBATD, TUIAHUPOBATH U
CaAMOCTOSITENIbHO BBIMOJIHATD TAKYIO IEATEIbHOCTD;
- HHTEPEC K pa3IMyHbIM chepam
MpoheCCUOHATTBHOM EATEIbHOCTH,

MP OsiageHne yHHBepCAJAbHbIMH Y4eOHBIMH
MO3HABATEJILHBIMH AefiCTBHSIMH:

a) 0a30BbIe JJOrHYeCKue JeHCTBHS:

- CAMOCTOATEIBHO (POPMYIHPOBATE U
AKTYaJIH3UPOBATh MPOOIEMy, pacCMaTpUBATh €€
BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK U
OCHOBAHUS AJISl CPAaBHEHMS, KJIACCU(UKALUHT U
0000IIeHHS;

- OIPENesATh LeJU 1eATeNbHOCTH, 3a/1aBaTh
napamMeTpbl U KPUTEPUH UX TOCTHKECHHUS,

- BBISIBJIITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B
paccMaTpUBAEMBbIX SIBJICHUSX,

- BHOCUTb KOPPEKTHBBI B IESITEIbHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEJSIM, OLICHUBATh
[PYICKH TTOCTIEICTBUH e TeTbHOCTH,

- Pa3BUBATL KPEATUBHOEC MBILJICHUE ITPU PCIICHUN

IIP1: BraneTs MeTOOAMU JOKA3aTENILCTB, aJITOPUTMAMU PELIECHUS
Bajad; yMeHue GopMyIupoBaTh ONpPEAEIeHNs], AKCHOMBI U
T€OpEMBL, TPUMEHSATL UX, IPOBOAUTD NOKA3ATEIbHBIC
[PACCY>KII€HHsI B XOZ€ PELISHUs 3a/1a4,;

[1P2: yMeTb OnepupoBaTh MOHATUSMHE: CTETIEHb YNCIIA, JIorapudm
41CJIa; YMEHME BBINOIHATL BBIYMCICHUE 3HAUCHUN U
npeoOpa3oBaHus BEIPAKEHHH CO CTETIEHSMH | JIorapudmamu,
npeodpasoBaHus APOOHO-PALIMOHABHBIX BBIPAKESHHUIA,

[IP3: ymeTh onepupoBaTh NOHATUAMU: PALlMOHAJIBHBIE,
MPpaLMOHANIBHBIE, I0KA3aTENbHBIE, CTEIICHHBIE,
TorapupMuuecKue, TPUrOHOMETPUIECKIE YPABHEHHS U
HEPaBEHCTBA, UX CUCTEMBI,

[1P4: ymeTb onepupoBaTh MOHATUSAME: (DYHKLHSL, HEMPEPbIBHAS
(byHKUIMSA, TPOU3BOAHASL, IEPBOOOPA3HAs, ONPEAEICHHBIN
MHTErPaJI, yMETb HAXOAUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX
(bYHKIMI, NCTIONB3YsI CIIPABOYHBIE MATEPHAIIBL, UCCIIEAOBATD B
MPOCTEHIINX CIy4asix (PyHKLHUN HA MOHOTOHHOCTb, HAXOIUTh
HarOOJNbIINE 1 HANMEHBLITNE 3HaYeHUs1 PYHKLUNH, CTPOUTD
rpadpKu MHOTOUYJICHOB C UCTIOJIb30BAHUEM aIlnapara
MaTEeMaTUYECKOr0 aHAIN3a;, IPUMEHSTh TPOU3BOAHYIO NPU
peLIeHNH 337144 HA BIDKEHHE, pelaTh MPaKTUKO-
OPUEHTHPOBAHHBIE 33/1a4H HA HANOOJbIINE U HAMMEHBIINE
BHAYECHMs], HA HAXOXKACHUE ITyTH, CKOPOCTH U YCKOPEHMUS,

[TPS: ymMeTb onepupoBaTh MOHATUSAME: PallMOHAIbHAS (YHKIIHS,
nokasaresbHast QyHKIHS, CTeTeHHast QyHKIHS,

iorapugmuyeckas QyHKLUUSA, TPHTOHOMETPHUYECKHE (DYHKIHH,




PKU3HEHHBIX TTpoOsieM

0) 0a3oBbIe HCCIEA0BATEIBCKHE NEHCTBHS:

- BJIQIETh HABBIKAMH Y4e€OHO-MCCIIEI0BATENBCKON 1
MPOEKTHOH eATeNIbHOCTH, HAaBbIKAMHU Pa3peIIeHUsI
npobnem;

- BBISIBJIATH IPUIHHHO-CJIEICTBEHHBIE CBS3H U
AKTYaJIM3UPOBATH 337a4y, BBIABUTATh TUIIOTE3Y €€
peLIeH s, HAXOIUTh apTYMEHTBI IS
TOKa3aTeIbCTBAa CBOUX YTBEPIKICHHIH, 3a1aBaTh
napamMeTpbl 1 KPUTEPUU PEIIEHUS,

- AHAJIM3UPOBATH TIOJIYUYEHHBIE B XO/1€ PEIICHUS
3amavy pe3ysIbTaThl, KPUTHIECKH OLIEHUBATh UX
TOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCJIOBUSIX;

-- YMETb IEPEHOCHTDb 3HAHUS B IIO3HABATEIIBHYIO
MPAKTUYECKYIO OOJIACTH KU3HEAEATEIbHOCTH,

- YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX
MpeIMETHBIX 00sacTel;

- BBIZIBUTaTh HOBBIE HJEH, MTPEIaraThb
OpPUTHHAJIbHBIC TIOJIXO/bI U PELICHNS,

U CIIOCOOHOCTh UX UCTIOJIB30BAHUS B
MMO3HABATEJILHON U COLIMAIBHON MPAKTHKE

OoOpaTHbIe (PYHKLNHU, YMEHHE CTPOUTh IPaKu H3yUeHHBIX
(byHKUIMH, HCTIONB30BaTh rpapuKy PU U3YIEHUH MPOLIECCOB U
3aBHCUMOCTEH, MPU PELICHNH 3a/1a4 U3 JPYTruX yueOHbIX
MPEeIMETOB M 33a7a4 U3 PEaIbHOM *KU3HH, BBIPAXKaTh (hOpMyIaMu
3aBUCUMOCTH MEXAY BEINYUHAMU,

[TP6: ymMeTh peraTh TEKCTOBBIE 33]Ja4l PA3HBIX TUIIOB (B TOM
UrCIIe HA TIPOLICHTHI, TOJIM M YaCTH, Ha IBIDKEHHE, paboTy,
CTOMMOCTB TOBApOB U YCIIyT, HAJIOTH, 3aJa4 U3 00nacTu
yIIpaBJICHUS JINYHBIMH U CEMEHHBIMHU (PHAHCAMM), COCTABIISATh
BBIPAKECHUS], YPABHEHHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO
3a/1a4H, HCCIIENI0BATh MOJIYY€HHOE PEIIEHUE H OLICHUBATD
MpaBAOIONO0HOCTD PE3YJIBTATOB;

I1P7: yMeTb OnepupoBaTh MOHATUSIMHE: CpeqHee apu(pMEeTHIECKOE,
MenraHa, HanOoublee U HAMMEHbIIee 3HAYSHUS, pa3Max,
TIICTIEPCHs, CTAHAAPTHOE OTKJIOHEHHE YHCIIOBOTO HAbopa; yMeThb
M3BJIEKaTh, MHTEPIPETHPOBATH HH(POPMALIUIO, TPEICTABIEHHYIO B
radnnuax, Ha [uarpaMmmax, rpadukax, oTpaxkaroyro CBOMCTBA
[peasbHBIX MMPOLIECCOB M SIBJICHUI; PEACTABISATh HHPOPMALHIO C
MOMOIIBIO TAOJHI U THarpaMM; UCCIEeNOBaTh CTATHCTUYECKHE
[TAaHHBIE, B TOM YHCJIE C TPUMEHEHNEM rpagUuecKuX METOIOB U
BIIEKTPOHHBIX CPENCTB,

[IP8: ymeTh onepupoBaTh NOHATHUSIMU: CIy4YalHBIN ONBIT U
CiydaiiHoe COOBITHE, BEPOSITHOCTD CITy4alfHOrO COOBITHSI, yMEHHE
BBIUHCIISITE BEPOSATHOCTD C HCIIOJIB30BAHUEM IpadpuuecKkux
METOIOB; IPUMEHSTH (POPMYJIBI CIIOKEHHUS] U YMHOKEHUS
BEPOSTHOCTEH, KOMOMHATOPHBIE (PaKThI U POPMYJIBI ITPH
PELIEHNH 3a71a4; OLIEHUBATh BEPOSITHOCTH PEaIbHBIX COOBITHIA,
3HAKOMCTBO CO CJIy4aiHbIMU BEJIMYUHAMHU, YMEHHUE IPUBOIUTD




MPUMEpPBI MPOSIBIICHUS 3aKOHA OOJIBINNX YHCEN B MPUPOIHBIX U
OOIIeCTBEHHBIX SIBIEHHUSIX

[TP9: ymeTh onepupoBaTh NOHATUIMU: TOUKA, NPsAMas,
MJI0CKOCTD, IPOCTPAHCTBO, ABYIPaHHBIH yToJ, CKpeIUBatOIIUecs
MpsiMble, MapajIebHOCTD U MEPIEHIUKYJISIPHOCTD MPSIMBIX U
MJIOCKOCTEH, yroy MexXy NPsSMbIMU, YTOJI MEXAY IPsIMON U
MJIOCKOCTBIO, YIOJl MEXKY MJIOCKOCTSIMH, PACCTOSIHUE OT TOUKH JI0
[JIOCKOCTH, PACCTOSIHUE MEXKY MPSIMBIMU, PACCTOSIHUE MEXKIY
MJIOCKOCTSIMHU, YMEHHE UCIOJIb30BaTh NPU PELIEHUH 3a/1a4
M3y4ueHHbIE (PAKTHI  TEOPEMBbI IUTAHUMETPUH, YMEHHE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYIKAIOLIETr0 MUPA,

IIP10: ymMeTs onepupoBaTh NOHATUSMH. MHOTOTPAHHUK, CEYEHUE
MHOTOTpaHHHKA, KyO, MapajieNenunnes, NpusMa, MUPaMuza,
(burypa u moBepxXHOCTh BpPAIEHUs, LIMIINHAP, KOHYC, map, chepa,
ceueHHs! pUrypsl BpalleHHs1, TNIOCKOCTbh, Kacaromascs: cephl,
LMIMH]pA, KOHYCA, MO b NOBEPXHOCTH MUPAMUIb], IPU3MEI,
KOHYCa, IIIIMHAPA, TUToans cdepsl, 00beM kyda,
MPsIMOYTOJIBHOTO NapajuieNienunena, MMpaMuibl, IPU3MBI,
[UIMHAPA, KOHYCA, 11apa; yMeHne n300pakaTh MHOTOTPAHHUKH U
[MOBEPXHOCTH BpallleHHUs, UX CEUEHHUs OT PYKH, C TIOMOILIbBIO
HepTEeKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB, YMEHUE
[Pacro3HaBaTh CUMMETPUIO B IPOCTPAHCTBE, YMEHUE
[pacro3HaBaTh MPaBUIIbHbIE MHOIOIPAHHUKH;

[IP11: ymeTs onepupoBaTh NOHATUSMU: IBUXKCHUE B
MPOCTPAHCTBE, MOAOOHBIE GUTYPBI B IPOCTPAHCTBE;
MCTIOJIB30BaTh OTHOLICHHE TUIOLIAIel MOBEPXHOCTEH U 0OOBEMOB
Mo00HBIX (PUTYD MPU PELICHUH 337124,

[TP12: yMeTh BBIYHCISTH FTEOMETPHUYECKNE BETMUUHBI (UTHHA,




yrOJ1, TUIOLIaab, 00BEM, IUIOMAAb IOBEPXHOCTH), HCIIOIb3YS
M3y4ueHHbIE (POPMYIIBI U METOIBI;

IIP13: ymMeTs onepupoBaTh NOHATUAMHU: PSIMOYTOJIbHAS CUCTEMA
KOOPAHMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPIAUHATHI BEKTOPA,
CKaJSIPHOE MPOU3BEIEHHUE, YTOJI MEXIY BEKTOPAMH, CYMMa
BEKTOPOB, IPOU3BENEHNE BEKTOPA HA YHUCIIO, HAXOAUTH C
MOMOIIBIO U3YUEHHBIX (POPMYJT KOOPAHHATHI CEPEINHBI OTPE3Ka,
[PACCTOSTHUE MEXAY ABYMS TOUKAMU,

[1P14: ymeThs BEIOMpATh MOAXOASIIUN H3YYEHHBIH METON AJIs
PELIeHMS 3a]1a4H, PAaCcIIO3HABATh MaTeMaTHIEeCKHUEe (PaKThl U
MaTeMaTHYECKHUE MO B MIPUPOIHBIX U OOIECTBEHHBIX
[IBJICHUSIX, B HCKYCCTBE, YMEHHE NPUBOJUTDL IPUMEPDI
MaTEMaTUYECKUX OTKPBITHI POCCUICKON U MUPOBOU
MaTEeMaTHYECKOU HAyKH.

[IP1S: yMeTs onepupoBaTh NOHATUSAMHU: ONPEAENICHNE, aKCHOMA,
TeopeMa, CJIEACTBHE, CBOMCTBO, MPU3HAK, NOKA3aTEIbCTBO,
[PaBHOCHJIbHBIE (POPMYITHPOBKH;, YMEHUE (POPMYIHPOBATH
00paTHOE U MPOTUBOIIOIIOKHOE YTBEPKACHUE, TPUBOIUTH
MPUMeEpPB! U KOHTPIIPUMEPBHI, UCIIOJIb30BATh METON
MaTeMaTUYeCKOW HHAYKLUN, IPOBOAUTD OKA3aTEeJIbHbBIE
[PACCY>KIE€HHUsI PU PELIECHUH 3a1a4, OLIEHUBATh JIOTHYECKYHO
[IPaBUJILHOCTb PACCYKACHUM,

[IP16: ymMeTs OnepupoBaTh MOHATUAMH. MHOXKECTBO,
[MOAMHOKECTBO, ONEPALIMK HaJl MHOXKECTBAMU, YMEHUE
MCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar aJis
OMHUCAHUs PEANbHBIX MPOLECCOB U SIBJICHUI MPU PELIECHUH 3a/1a4,
B TOM YHCJIE U3 IPYTHX YYEOHBIX MPEIMETOB,;

ITP17: ymeTh onepupoBaTh MOHATHSIMU: Tpad, CBA3HBIN rpad,




epeBo, UKL, rpad Ha TUNIOCKOCTH, YMEHHUE 3a/1aBaTh U
OMUCHIBATH TPadbl pa3TMUHBIMU CITIOCOOAMH; UCTIONB30BATh
rpadpl IpU PELICHNH 3a/1a4;

ITP18: ymeTs cBOOOAHO ONEPUPOBATH MOHITHAMH: COUYETAHHE,
MepeCcTaHOBKa, YMCIO COYETAHUH, YUCIIO NMEPECTAHOBOK, OMHOM
HeroToHa; yMEeHUE MPUMEHSITh KOMOMHATOPHBIE (aKThI U
[PACCY>KIECHHUs IJIs1 PELICHMs 3a0a4,

IIP19: ymeTs onepupoBaTh NOHATUAMU: HATYPaIbHOE YUCIIO,
LI€JI0€ YUCIIO, OCTATOK IO MOIYJIIO, PALIMOHAIBHOE YUCIIO,
MPPAaLMOHAIIBHOE YHCIIO, MHOXKECTBA HATYPAJIBHBIX, LIEJBIX,
[PAaLMOHAIBHBIX, NIEMCTBUTENBHBIX YHCEIT, YMEHUE UCIIONb30BATh
MPU3HAKY ACTMMOCTH, HAMMEHBIINH 00N NenuTeNb U
HarMeHblIee o01ee KpaTHoe, anroput™M EBkinaa npu pemennu
3a1a4; 3HAKOMCTBO C Pa3JIMYHBIMU TO3ULIMOHHBIMU CUCTEMaMU
CUMCJICHUS],

ITP20: ymeTs cBOOOAHO ONEPUPOBATH MOHSITHIMU: CTETIEHb C
LIE€JIBIM [TOKA3aTeJIeM, KOPEHb HaTYPAJIbHOU CTENEHH, CTENEHD C
[PAaLlOHANIBHBIM [TOKA3aTENIEeM, CTENEHb C JEHCTBUTENIbHBIM
(BEeIIEeCTBEHHBIM) MTOKa3aTeseM, Jjorapudm 4ucia, CHHYC,
KOCHHYC U TAHT'€HC TPOU3BOJBHOIO YUCIA,

I1P21: ymMeTs onepupoBaTh NOHATUAMHU: TOXKIECTBO,
TOKAECTBEHHOE MpeoOpasoBaHme, YypaBHEHNE, HEPABEHCTBO,
CHUCTEMa YPaBHEHUIN U HEPABEHCTB, PABHOCUJIBHOCTb YPaBHEHUH,
HEPAaBEHCTB U CUCTEM, PalMOHAIbHbBIE, HPPALIMOHAJIBHBIE,
MOKa3aTeNbHbIE, CTETICHHBIE, IOrapu(pMUIECKHE,
TPUTOHOMETPUYECKHUE YPABHEHUS], HEPABEHCTBA U CUCTEMBI,
yMEHHUE PellaTh YPABHEHUs, HEPABEHCTBA U CUCTEMBI C TOMOLIBIO

[PA3JIMYHBIX IPUEMOB; PEIIATh YPaBHEHUs, HEPABEHCTBA U
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CHCTEMBI C TapaMeTpoOM; IPUMEHSITh YPaBHEHUs, HEPABEHCTBA, UX
CHCTEMBI JJIsl PELICHUS] MATEMAaTHYECKUX 3a7a4 1 3a/1a4 U3
PA3IUYHBIX 00JACTE HAYKH U PEaIbHOM JKU3HH;

[TP22: ymeTs CBOOOAHO ONEPUPOBATH MOHITHAMU: Tpaduk
(byHkumu, obpartHas QyHKIHS, KOMIIO3ULUS QYHKIUH, JTUHEHHAs
(byHKUMA, KBagpaTHyHasi PyHKIUS, CTETIEHHAas! PYHKLHUS C LETbIM
MokasarejieM, TPUTOHOMETpUIecKne PyHKINU, OOpaTHbIE
TPUTOHOMETpHUECKUE PYHKIIH, TOKa3aTeIbHas U
orapugmmueckas pyHKINN, yMEHHE CTPOUTD TpaduKH
(byHKUIMI, BBIOJHATH NTpeodpa3oBanus rpadukos GyHKINT;
YMEHHUE HCIIONB30BaTh rpaduKku GYHKUNH TSI U3YUEHUS
MPOIIECCOB U 3aBUCUMOCTEH MPH PELISHNH 33134 U3 JPYTUX
yueOHBIX IPEAMETOB U U3 PEATbHOM JKU3HU, BBIPAXKATh
(bopMyJIaMH 3aBHCUMOCTH MEXIy BEJTUUNHAM,

yMEHHE CBOOOIHO ONEpUpPOBATh MOHATUSMH: Y€THOCTh (DYHKIHH,
NepUOIUYHOCTb (PYHKLUHN, OTPAHMYEHHOCTD (DYHKIIHH,
MOHOTOHHOCTh (PYHKIIMH, 3KCTpeMyM (PyHKLUNH, HAauOobLIee U
HAMMEHbLIIee 3HAaUeHUs (PYHKIIUN Ha IPOMEXKYTKE; YMEHNE
MPOBOIUTH UCCIIEAOBAHIE (QYHKIIHH;

YMEHHE HCIIOJIb30BaTh CBOIMCTBA U rpaduku GyHKIMHA A1
pEeLIeHsI yPAaBHEHMI, HEPABEHCTB U 33/1a4 C TIapaMeTPaMH;
M300pakaTh HA KOOPAMHATHOMN TJIOCKOCTH MHOKECTBA PELIeHUH
ypaBHEHH, HEPABEHCTB U X CHCTEM;

[TP23: ymeTs CBOOOAHO ONEPUPOBATH MOHATHSIMU:
MOCJIEIOBATENbHOCTD, apU(pMETHIECKast TPOrPECCHH,
reoMeTpHrUecKasi MporpeccHst, 0ECKOHEUHO yObIBaroIas
reoMeTpHYECKas MPOTPECCHs, yMEHUE 3a/1aBaTh
MOCJIEIOBATEIHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX
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(bopmyu;

[1P24: ymMeTs onepupoBaTh NOHATUSMU: HEIPEPBIBHOCTD
(byHKIMH, acHMOTOTHI Tpadrika QyHKIINH, TIepBask U BTOpast
MpPON3BOIHAS (PYHKIIUH, TEOMETPHUECKUH U PU3NIECKUN CMBICIT
[POM3BOIHOM, TEpBOOOpa3Hasi, ONPENEICHHbIH HHTETPAJ, YMEHHE
HAXOIUTh ACUMITOTHI Tpaduka QyHKINH, yMEHHE BBIYHCISTH
MPOM3BOIHBIE CYMMBI, IPOU3BENEHHS], YACTHOTO U KOMITO3UIINU
(byHKUIMI, HAXOOUTH YPaBHEHHE KacaTeNbHOH K rpaduKy
(byHKIINY,

YMEHHUE HCIIONIb30BATh MPOU3BOIHYIO JUISI HCCIIETOBAHMS
(byHKUIMH, 11 HAXOXKAEHHUST HAWITYUIIero PELIeHUs B
MPUKJIQJTHBIX, B TOM YHCJI€ COLUAIbHO-3KOHOMUYECKUX U
(bM3NUECKHX 3a/1a4ax, Uil ONPENENIeHUs] CKOPOCTH U YCKOPEHUS,
HAXOIUTh IUIOMAAN U 00BEMBI (PUTYP C TOMOIIBIO HHTETPAIA,
[PUBOAUTH IPUMEPBI MATEMATHUECKOTO MOJIEITMPOBAHUS C
MOMOIITbI0 U] PepeHInaTbHBIX YPaBHEHHIA,

[IP2S: yMeTs onepupoBaTh NOHATUAMU: KOMIUIEKCHOE YUCIIO,
COIPSDKEHHBIE KOMITJIEKCHBIE YHCIIa, MOIYJIb i APTYMEHT
KOMILJIEKCHOTO YHCIa, (popMa 3aricy KOMIUIEKCHBIX YHCEN
(reomeTpuveckast, JPUTOHOMETPUYECKast U anredpandeckas),
YMETb IPOM3BOAUTH apu(PMETHUECKUE IEHCTBHS C
KOMILJIEKCHBIMH YHCJIAMH;, TIPHBOAUTD IPUMEPHI HCIIOIB30BAHUS
KOMILJIEKCHBIX YHCE,

[1P26: ymeTs CBOOOAHO ONEPUPOBATH MOHITHAMH: CPEIHEE
apudmernueckoe, MeauaHa, HAMOOJbIIIEEe U HAMEHbINES
BHAYCHUSI, pa3Max, AUCIIEPCHs], CTAHIAPTHOE OTKJIOHEHUE JUIS
OMHCAHMSI YUCIIOBBIX JaHHBIX, YMEHHE UCCIIEIOBATh
CTaTUCTHYECKHE JAaHHBIE, B TOM YHCJIE C TPUMEHEHNEM
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rpadpuuecKuX METOIOB U 3JIEKTPOHHBIX CPEACTB; IpadpruecKu
1ICCIIEI0BAaTh COBMECTHBIE HAOIIOAEHHS C IIOMOIIBIO THATrPaMM
[pacCcenBaHMsl U JINHEHHON PEerpecCcuy,

[TP27: ymeTh HAXOIUTH BEPOSATHOCTH COOBITU C
MCTIOIB30BaHUEM I'PpaUIeCKUX METOOB; MPUMEHSTh JJIsI
pewmeHust 3a1a49 (OpMyJIbl CIOKEHHUS U YMHOKEHHS
BEPOSITHOCTEH, (POPMYITy TIOJTHOH BEPOSTHOCTH, HOPMYITY
bepHyn, koMOnHaTOpHBIE (PAKTHI U (POPMYJIBI, OLIEHUBATH
BEPOSITHOCTH PEaJIbHBIX COOBITHIT, YMEHHE OIIEPUPOBATH
MOHATHSMU: ClTydaiiHasi BeIMYMHA, paclpeaeaeHne
BEPOATHOCTEH, MaTEMaTHUECKOE OXKUAAHNE, TUCTIEPCHSI U
CTaHIAPTHOE OTKJIOHEHHE CITyYalfHON BEJINYHHBL, (PYHKIHU
PacIpeneNICHUs U TUIOTHOCTH PAaBHOMEPHOTO, ITOKA3aTEIbHOIO U
HOPMAaJIbHOTO PACTIPEACIECHUI, YMEHUE UCIIOIb30BATh CBONCTBA
M3Y4YEHHBIX PacIpeneNeHnui IUisl peLeHus 3a/1a4; 3HAKOMCTBO C
MOHSATUSIMH: 3aKOH OOJIBIINX YHCEJT, METOIbI BEIOOPOUYHBIX
MCCIIeIOBaHMIM;, YMEHUE MPUBOAUTD TPUMEPHI MTPOSIBIEHUS 3aKOHA
OOJBIINX YHCEN B MPUPOAHBIX U OOIIECTBEHHBIX SIBICHHSIX;
[1P28: ymeTs cBOOOAHO ONEPUPOBATH MOHITHAMU: TOYKA,
psiMasi, MIIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JIyY, IUIOCKHI YTOJI,
MBYIpaHHBIN YIOJI, TPEXTPAHHBIN YroJl, NEPECEKAIOIHUECs,
MapajuIeIbHbIE U CKPEIIUBAIOIIUECS IIPSMBIE, APAJUIENBHOCTD U
MEepIeHNKYISAPHOCTD MPSIMBIX U IJIOCKOCTEHN, Yrol MEeKAY
MPSIMBIMU, YTOJl MEXKIY MPSIMON U MJIOCKOCTBIO, YTOJ MEXKAY
MJIOCKOCTSIMU, YMEHHUE UCIOIb30BaTh PU PELIEHUH 3aa4
M3y4ueHHbIE (PAKTHI H TEOPEMBI INIAHUMETPUH, YMEHHE OLICHUBATh
pasMepbl OOBEKTOB B OKPYIKAIOIIEM MHpPE;, YMEHHE OTIEPHPOBATH
MOHSTHSIMHM: MHOTOI'PAHHUK, CEU€HHE MHOIOTPaHHUKA,

13




MpaBUIIbHBII MHOTOTPAHHUK, MPU3Ma, MUpaMuaa, purypa u
MOBEPXHOCTD BPALICHUs, HUIMHIP, KOHYC, map, cdepa, pa3BepTka)
MMOBEPXHOCTH, CEYCHUsI KOHYCA U LIMJIMHIPA, MapaljieIbHbIe OCH
VT OCHOBAHUIO, CEUSHHE I1apa, TUIOCKOCTh, Kacaromasicst chephl,
[UIMHAPA, KOHYCa, YMEHHE CTPOUTh CEUeHHEe MHOTOTPAaHHHKA,
1300paskaTh MHOTOTPAHHHUKH, (PUTYPBI M IOBEPXHOCTH BPAIICHUS,
X CEUEHUs], B TOM YHCJIE C IIOMOIIBIO SJIEKTPOHHBIX CPENICTB,;
YMEHHE PUMEHSATh CBOWCTBA FeOMETPUIECKUX puryp,
CaAMOCTOSITENIbHO (POPMYJTUPOBATh ONPENETICHUS N3ydaeMbIX
(buryp, BBIABUTaTh TUIIOTE3BI O CBOMCTBAX U MPU3HAKAX
reoMeTpuUecKuX (GUryp, 00OCHOBBIBATH UJIM ONPOBEPTaTh HX;
YMEHHE IPOBOANTD KIACCUPUKALINIO (PHUTYp MO pa3IHIHbIM
MpU3HAKAM, BBITOJIHITH HEOOXOIUMBIE TONIOJTHUTENbHBIC
[OCTPOCHHUS;

ITP29: ymeTh CBOOOIHO OMEPUPOBATH MOHSATHUSIMU. TUIOIIA b
(urypsl, 00beM QUTypBI, BEIMYNHA YTJ1a, PACCTOSHUE OT TOUKU
0 TUIOCKOCTH, PACCTOSIHUE MEXY MPSIMBIMH, PACCTOSTHUE MEXKAY
[IOCKOCTSIMH, TUIOMIAAb Chephl, MIIOMAIb TOBEPXHOCTH
MUpaMU/IbI, TPU3MBI, KOHyCa, WINHAPA, 00beM Kyda,
MPSIMOYTOJIBHOTO MapauIesIeNuIe1a, TUPAMUIbL, TIPU3MBI,
[IUIMHAPA, KOHyCa, [Iapa; YMEHHE HaXOIUTh OTHOIIEHHUE
00BEMOB TOTOOHBIX PUTYD;

ITP30: ymeTs CBOOOAHO ONEPUPOBATE MOHITHAMU: IBHXKEHHE,
MapajuieNbHbIA NEPEHOC, CHMMETPHSI Ha TUIOCKOCTH U B
MPOCTPAHCTBE, IIOBOPOT, MpeodpazoBaHe nogoous, moroOHbIe
(bUTYpBI; yMEHHE PACIIO3HABATH PaBHBIC U OJOOHBIE (QUTYPHI, B
TOM YHCJI€ B IPUPOIE, UCKYCCTBE, APXUTEKTYPE; YMEHNE
MCTIOJIB30BATh T€OMETPUYECKIE OTHOIIEHHSI, HAXOIUTh
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reOMETPHUYECKHE BETMUNHBI (IUTHA, YTOJ, TUIOMAlb, 00BEM) IPU
PELIEHNH 3a7a4 U3 IPYrUX y4eOHBIX MPEIMETOB U U3 PealTbHON
PKU3HY,

[TP31: ymeTs CBOOOAHO ONEPUPOBATH MOHITHAMHU:
[PsIMOYT'OJIbHASI CUCTEMA KOOPAUHAT, BEKTOP, KOOPANHATHI TOUKH,
KOOPIHMHATBI BEKTOPA, CYMMa BEKTOPOB, IPOU3BEIECHHUE BEKTOPA
Ha 91CII0, PAa3JIOKEHHE BEKTOpa Mo 0a3ucy, CKaIsApHOe
[IPOU3BENCHUE, BEKTOPHOE IPOU3BEACHUE, YIOJl MEXKITY
BEKTOPAMHU, YMEHHE UCIIONIb30BAaTh BEKTOPHBIN U KOOPAUHATHBIN
METOA [IJIs1 PELIEHHs TEOMETPUYECKUX 3a0ad U 3a1a4 APYTUX
yueOHBIX IPEAMETOB; ONIEPUPOBATH MOHATUSAMH: MaTpHLA 2X2 U
3x3, onpenenurenb MaTPULIbL, FT€OMETPUUECKUI CMBICIT
ONPEACIIUTES,

ITP32: yMeTs MORENUPOBATD PEAIbHBIE CUTYALIUU HA SI3bIKE
MaTE€MAaTHUKH, COCTABJISITh BBIPA’KEHUs], YPAaBHEHUs, HEPABEHCTBA U
X CUCTEMBI 10 YCJIOBUIO 3a0a41, UCCIEA0BATh NOCTPOCHHBIE
MOZIEIIH C UCIIOJIb30BAHNUEM aMIapara aaredpsl,
MHTEPIPETUPOBATD MOJTYYEHHBIN PE3yIbTaT, CTPOUTH
MaTEeMaTHYECKUE MOJEIN C TIOMOLIBK) F€OMETPUUECKUX MOHATHH
11 BEJIMYUH, PELIATh CBA3aHHBIE C HUMU NPAKTUYECKUE 32144,
COCTABJISITb BEPOSITHOCTHYIO MOJENIb U HHTEPIIPETUPOBATD
[OJIYYEHHBIN Pe3yJIbTaT, PeIlaTh NPUKIJIAHbIE 3a0a4n
CPEACTBAMHU MATEMAaTUYECKOIO aHAJIN3a, B TOM YHCJIE COLUAIBHO-
HKOHOMUYECKOrO M (PU3NUECKOT0 XapaKTepa;

[TP33: ymeHue BBIOUPATH MOIXOASIIIUI METO TSI PELISHHSI
3a1a4y; MOHUMAaHNUE 3HAYMMOCTH MaTEMAaTHKU B U3YYEHUU
MPUPOIHBIX U OOIIECTBEHHBIX MPOLIECCOB U SIBICHUI;, yMEHNE
[PACIIO3HABATH MPOSIBJIICHUE 3aKOHOB MATEMATUKH B HCKYCCTBE,
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YMEHHE TPUBOAUTH NPUMEPBl MATEMATUUECKUX OTKPBITUI
[POCCUICKON U MUPOBOI MaTeMaTUUE€CKON HAYKH

OK 02 Hcnonb3oBaTh
COBPEMEHHBIE CPEACTBA
MONCKA, aHAJIN3a U
WHTEpIpeTauu HHGOPMALIUH,
1 THQOPMALIIOHHBIE
TEXHOJIOTUH JIJIsI BBITIOJTHEHUS
Banay npodeccroHaTbHON
MesaTeIbHOCTH

UIP B 00J/1aCTH LIEHHOCTH HAYYHOT'O MO3HAHMS:
-ChOPMUPOBAHHOCTH MUPOBO33PEHHSI,
COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIECTBEHHON NMPAKTHKH,
OCHOBaHHOT'O Ha IUAJIOTe KyJIbTYp,
CIIOCOOCTBYIOIIIETO OCO3HAHHIO CBOETO MECTA B
MOJINKYJIBTYPHOM MHDE;

- COBEPLIEHCTBOBAHNE SI3bIKOBON U YMTATEIBLCKOU
KYJIbTYPBI KaK CPEACTBA B3aUMOJEHCTBUS MEXKIY
JTFOIbMU ¥ TIO3HAHUS MUPA,;

- OCO3HaHHE LIEeHHOCTH HAyYHOU JeSTENbHOCTH,
rOTOBHOCTB OCYIIECTBJISATh IPOEKTHYIO U
1CCJIEIOBATENIbCKYIO AESITeIbHOCTh HHAUBUAYAIbHO
U B IpyTIIIe.

MP OBiageHne yHHBepCAJbHBIMH Y4eOHBIMH
MO3HABATEJILHBIMH AefiCTBHSIMH:

B) paboTta ¢ unopmanmeii:

- BJIQIETh HABBIKAMH ITOJyYeHHs UH(POPMALIIN U3
MCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITENILHO
OCYILIECTBJIATH IOUCK, aHAJINU3, CHCTEMATH3aLIUI0 U
UHTEPIPETANN0 HHPOPMALIUN PA3JIMYHBIX BUIOB U
(hopM MpencTaBICHUS,

- CO3/1aBaTh TEKCTHI B PA3JINYHBIX (popMaTax ¢
[y4E€TOM Ha3HaueHUs1 NHQOPMALIH U LIeJIeBOH
ayIUTOPUH, BBIOMPAst ONTUMAJBHYIO (popmy

MPCACTABICHNA U BU3yaJIU3alllu,

[TPS: yMeTb onepupoBaTh MOHATUSAME: PallMOHAIbHAS (YHKIIHS,
nokas3arenbHast QyHKIHS, CTeNeHHast (PyHKINA,
iorapugmuyeckast QyHKLUUSA, TPHTOHOMETpHUYECKHE (DYHKLHH,
oOpaTHbIe PYHKLNHU, YMEHHE CTPOUTDh rpaQuKu H3yUEHHBIX
(byHKUIMH, HCTIONB30BaTh rPpapuKy MPH U3YIEHHUH MPOLIECCOB U
3aBHCUMOCTEH, MPU PELICHNH 3a/1a4 U3 JPYTruX yueOHbIX
MpPEeIMETOB M 337a4 U3 PEabHOM KU3HH, BBIPaXKaTh (OpMyJIaMu
3aBHCHMOCTH MEXKAY BETMYUHAMY,

[1P21: yMeTs onepupoBaTh NOHATUAMU: TOXKAECTBO,
TO’KAECTBEHHOE MpeoOpa3oBaHie, YPaBHEHNE, HEPABEHCTBO,
cHCTeMa YpaBHEHUI U HEPaBEHCTB, PABHOCUIIBHOCTb YPaBHEHHH,
HEPABEHCTB U CHCTEM, PallHOHAJIbHBIE, HUPPALIHOHANILHBIE,
MOKa3aTeNbHbIE, CTETICHHBIE, IOrapu(pMUIECKHE,
TPUTOHOMETPHUYECKUE YPABHEHHSI, HEPABEHCTBA U CUCTEMBI,
yMETb pelIaTh YpaBHEHUsI, HEPABEHCTBA M CUCTEMBbI C TIOMOIIBIO
PA3IUYHBIX IPUEMOB; PELIaTh YPABHEHHs, HEPABEHCTBA U
CHCTEMBI C ITapaMeTpoOM; IPUMEHSITh YPaBHEHUs, HEPABEHCTBA, X
CHCTEMBI JJIsl PELICHUS] MATEMaTHYECKUX 3a7a4 1 3a/1a49 U3
PA3IUYHBIX 00JAaCTel HAYKH U PEaIbHOM KU3HH;

ITP30: ymeTs CBOOOAHO ONEPUPOBATH MOHITHAMU: IBHXKEHHE,
MapajuieNbHbIA NEPEHOC, CHMMETPHSI Ha TUIOCKOCTH U B
[MPOCTPAHCTBE, TOBOPOT, Mpeodpa3zoBaHue MoaoOus, MOAOOHBIe
(bUTrypBI, yMETh PaCIIO3HABAThH PaBHbIC U MOAOOHBIE (QUTYPEI, B
TOM YHCJI€ B IPUPOJE, UCKYCCTBE, APXUTEKTYPE; YMETh
MCTIOJIB30BATh T€OMETPUYECKIE OTHOIIEHHSI, HAXOIUTh

reOMETPHUYECKUE BETUUNHBI (UTHA, YTOJ, TUIOMAlb, 00BEM) IIPU
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- OLICHUBATh IOCTOBEPHOCTb, JISTUTUMHOCTD
MH(pOPMAaLIUK, €€ COOTBETCTBHE ITPABOBBIM U
MOPaJIbHO-3THYECKUM HOpMaM;

- CIIOJIb30BATh CPEACTBA HHPOPMALIMOHHBIX
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA B PEIICHUN
KOTHUTHBHBIX, KOMMYHHKATUBHBIX U
OPTaHU3ALMOHHBIX 33714 C COOJIFOACHEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH O€30MaCHOCTH,
UTHEHBI, PECypcocOepekeHNs, TPABOBBIX U
B>TUYECKUX HOPM, HOPM HH(OPMAITMOHHON
0€30MacHOCTH;

- BJIQIETh HABBIKAMH PACIIO3HABAHMS U 3AIIHUTHI
uHpopMauny, HHOPMAITMOHHOH 0€30MacHOCTH
ITITYHOCTH

PEeLIEHNH 3a7a4 U3 IPYTUX Y4eOHBIX MPEIMETOB U U3 PeaTbHON
PKU3HU

OK 03 ITnanupoBath u
[peanu30oBbIBaTh COOCTBEHHOE
MpoeCCHOHATIBHOE U
JIMYHOCTHOE Pa3BUTHE,
NpeAnpPUHIMATEIbCKYIO
NesTeIbHOCTD B
npodeccnonanbHOH chepe,
HCIIOJIB30BATD 3HAHUS 10
(bHAHCOBOI T'PAMOTHOCTH B
[Pa3TUYHBIX KU3HEHHBIX
CUTYaLHSIX

JIP B 00/1aCcTH AYXOBHO-HPABCTBEHHOI0
BOCIIMTAHUS

-- c(hOPMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS,
>TUYECKOrO MOBEIEHUS,

- CTOCOOHOCTDH OLIEHUBATH CUTYALMIO U IPUHUMATD
OCO3HAHHBIE PEIIEHHSI, OPUEHTUPYSICh HA MOPAIBHO-
HPaBCTBEHHBIE HOPMBI U [ICHHOCTH,

- OCO3HAHUE JIMYHOTO BKJIA/1a B TIOCTPOCHNE
[yCTOHYMBOTO OyayInero;

- OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POIUTEISIM H
(VUTH) OPYTHM 4JIEHAM CEMbH, CO3aHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHS LICHHOCTEN
CEeMEWHOM KM3HHU B COOTBETCTBUU C TPATULHSIMU
Hapoaos Poccuu,

[IP3: ymeTh onepupoBaTh NOHATUSMU. PALIUOHAJILHBIE,
MPpalMOHANIBHBIE, IOKA3aTENbHbIE, CTEIICHHBIE,
TorapupmMuuecKue, TPUrOHOMETPUIECKIE YPABHEHHS U
HEPaBEHCTBA, UX CUCTEMBI,

[IP10: ymeTs onepupoBaTh NOHATUSIMUA: MHOTOTPAHHUK, CEYEHUE
MHOTOTpaHHHKA, KyO, MapajuieNenunes, NpusMa, MUpaMuza,
(burypa 1 moBepXHOCTH BPAILEHHS, LIMIINHAP, KOHYC, map, chepa,
ceueHHs! pUrypsl BpalleHNs1, TNIOCKOCTb, Kacaromasicsi cephl,
LMIMH]PA, KOHYCA, TUIOIA b NOBEPXHOCTH MUPAMUBL, IPU3MBI,
KOHYCa, IIIJIMHAPA, TUToans cdepsl, 00beM kyda,
[PsIMOYTOJIBHOTO MapajuleNIenuIena, TUPaMuabl, TPU3MBI,
[UIMHAPA, KOHyCa, [1apa; yMeHne n300pakaTb MHOTOTPAHHUKH U
[MOBEPXHOCTH BpallleH!Us, UX CEUEHHUsS OT PYKH, C TIOMOLIbBIO
[epTEeKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB; YMETh
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MP OBnageHue yHHBepCaJIbHBIMH
peryJisiTUBHbIMM JeHCTBUSIMU:

a) CAMOOPraHU3ALINSA:

- CAMOCTOSITEIbHO OCYIIECTBIIATH IO3HABATENIBbHYIO
NesITeIbHOCTD, BBIABJISATH MPOOJIEMBL, CTABUTD U
(bopMyHpoBaTh COOCTBEHHBIE 33a4H B
00pa30BaTENbHON AEATENbHOCTH U JKU3HEHHBIX
CUTyaLUsX,

- CAMOCTOSITEIbHO COCTABJIATD IIAH PELUEHUS
npoOJIEMBI C YHETOM UMEIOLIIXCS] PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHHU],

- 1aBaTh OLIEHKY HOBBIM CUTYaLIUsM,;
CrIocOOCTBOBATH (POPMHUPOBAHUIO H MTPOSBICHHIO
[IMPOKOU SPYAUIINH B PA3HBIX 00J1aCTAX 3HAHUH,
MOCTOSIHHO TOBBIIIATE CBOH 00pa3oBaTeNbHbIN U
KYJIbTYPHBII YPOBEHb;

0) CAMOKOHTPOJIb:

HCTIOJIB30BATh MPUEMBI peIICKCUH TSI OLICHKH
CHUTyally, BEIOOpPA BEPHOTO PEIIEHUS,

- YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO
MMPUHUMATD PELIEHUS M0 UX CHUKEHHUIO,

B) SMOLIMOHAIbHbIH HHTEJJIEKT,
npeAnoJaarawmuii cGpopMupoOBAHHOCTD:
BHYTPEHHEN MOTHBALIMH, BKJIFOYAIOIIEH CTpeMIIeHe
K JOCTHUXKEHHIO 1IeJIU U YCIIEXY, ONTUMH3M,
MHULIMATUBHOCTD, YMEHUE 1eHCTBOBAaTh, UCXOS U3
CBOUX BO3MOKHOCTEH,

- SMIATHUH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh

[PACIIO3HABATh CUMMETPUIO B IPOCTPAHCTBE, YMETh PACIIO3HABATD
[PaBUJIbHBIE MHOTOIPAHHUKY,

[IP13: ymeTs onepupoBaTh NOHATUSIMU: IPSMOYTOJIbHASL CUCTEMA)
KOOPAHMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPIAUHATHI BEKTOPA,
CKaJSIPHOE MPOU3BEIEHHUE, YTOJI MEXIY BEKTOPaMH, CYyMMa
BEKTOPOB, IPOU3BEEHNE BEKTOPA HA YHUCJIO, HAXOAUTH C
MOMOIIBIO U3YUEHHBIX (POPMYJT KOOPAHHATHI CEPEINHBI OTPE3Ka,
[PACCTOSTHUE MEXNY ABYMSI TOUKAMH
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> MOITMOHAJIBHOE COCTOSTHUE IPYTHX, YUUTHIBATH €TI0
MPU OCYIIECTBJIEHUH KOMMYHUKAIIHH, CTOCOOHOCTh
K COUYBCTBHUIO U COTIEPEIKUBAHUIO,

- COIL[MATbHBIX HABBIKOB, BKJTFOYAOIIHUX
CrIOCOOHOCTH BBICTPAMBATH OTHOLIEHUS ¢ IPYTHMH
TFO IbMH, 3a00TUTBCSI, TPOSIBIISATE HHTEPEC U
pa3pemmaTth KOH(IUKTHI

OK 04 D¢ dexTuBHO
B3aMMOJICHCTBOBATh U
paboTaTh B KOJUIEKTUBE U
KOMaH/Ie

- TOTOBHOCTb K CAMOPAa3BUTHIO, CAMOCTOSITEJIbHOCTH
11 CAMOOIIPEEICHUIO,

-OBJIa[I€HIE HAaBbIKAMU YueOHO-UCCIIEA0BATENbCKOM,
MMPOEKTHON U COLIMAIbHOMN AEATEbHOCTH,

MP OsBnaaeHue yHHBepCAJIbHBIMH
KOMMYHUKATHBHBIMH AeiiCTBHSIMH:

0) coBMecTHas AeSITeJIbHOCTh:

- IOHUMAaTh U UCIIOJIb30BaTh MIPEUMYILECTBA
KOMAaHIHOH M MHANBHIYAJbHOH padoThI,

- IPUHUMATD LIeJId COBMECTHOM eATENbHOCTH,
OpraHU30BBIBATH U KOOPAMHUPOBATH NEHCTBUS O
¢ JIOCTHXKEHUIO . COCTaBJISATh TIJIaH IEHCTBUN,
pacnpenessiTb POJId ¢ Y4€TOM MHEHUN YYaCTHUKOB
00CYKIaTh pe3yIbTaThl COBMECTHOH paldoTHI,

- KOOPAMHUPOBATH U BBIMOJIHATE paboTy B YCIOBHSIX
[peaIbHOro, BUPTYAIBHOTO U KOMOWHUPOBAHHOTO

[IP8: ymeTh onepupoBaTh NOHATHUSIMU: CIy4alHBIN ONBIT U
CiTydaiiHOe COOBITHE, BEPOSITHOCTD CITy4alfHOTO COOBITHS, YMETh
BBIUUCIISITE BEPOSITHOCTD C HCIIOJIB30BAHUEM IpadpuaecKkux
METOMOB; IPUMEHSTH (POPMYJIBI CIIOKEHHUS] U YMHOKEHUS
BEPOSTHOCTEH, KOMOMHATOPHBIE (PaKThI U POPMYJIBI ITPH
PELIEHNH 3a71a4; OLIEHUBATh BEPOSITHOCTH PEaJIbHBIX COOBITH,
BHAKOMCTBO CO CJIy4alHBIMH BEJTMUYNHAMH, YMEHHUE IPUBOIUTH
MpUMEpBI MPOSIBIICHUS 3aKOHA OOJIBINNX YHCEN B MPUPOIHBIX U
OOIIeCTBEHHBIX SIBIEHHUSIX

[1P20: ymeTh cBOOOIHO ONEpUPOBATh MOHATUSMU: CTENIEHb C
LIEJIbIM [TOKa3aTeieM, KOPEHb HATyPaJIbHOM CTETeHH, CTENIEHD C
[PALIMOHAIIBHBIM TTOKA3aTeNleM, CTETEeHb C NEHCTBUTENbHBIM
(BeLIECTBEHHBIM) TIOKa3aTeNneM, Jiorapupm 4ucia, CHHYC,
KOCHHYC U TAHT€HC MPOM3BOJIbHOTO YHCIIA;

[TP22: ymeTs CBOOOAHO ONEPUPOBATH MOHATHIIMHU: Tpaduk

(byHkumu, obparHas GyHKIHS, KOMIIO3ULUS QYHKIUH, TUHEHHAs
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B3aUMOJICHCTBUS,

- OCYLLECTBJIATh NO3UTUBHOE CTPaTErnueckoe
MOBEJICHUE B PA3JIMUHBIX CUTYALUSX, TIPOSIBJISAT
TBOPUYECTBO M BOOOpaskeHUe, ObITh HHUIIUATHBHBIM.
MP OBnageHne yHHBepCaJIbHBIMH
peryJsiTHBHbIMH J1eliCTBHSIMH:

) NpUHsATHE ce0s1 M APYruX JIoJei:

- IPUHAMATh MOTHBBI H aPTYMEHTBI IPYTHX JIFOAEH
[pU aHAJIM3€E PE3YJIbTATOB AEATEIbHOCTH,;

- IPU3HABATh CBOE MPAaBO U MPaBO APYTUX JIIOJeH Ha
oIHOKH;

- Pa3BUBATh CITIOCOOHOCTH MOHUMATh MUP C TIO3ULIUU
Ipyroro 4yenoBeka

(byHKUMA, KBagpaTHyHasi PyHKIUS, CTETIEHHAas! PYHKLHUS C LETBIM
MokasareyieM, TPUTOHOMETpUIecKne PyHKINU, OOpaTHbIE
TPUTOHOMETpHUECKUE QYHKIIH, TIOKa3aTeIbHas U
iorapugmmuueckas QyHKINU, yMETb CTPOUTD rpaduku GyHKIUH,
BBIMOJIHATE MPeoOpazoBaHus rpauKoB QyHKIIHIA;

yMETb UCIIONB30BaTh rpaduku GyHKIMHA IS N3Y4EeHUs
MPOIIECCOB U 3aBUCUMOCTEH MPH PELISHNH 33134 U3 JPYTUX
yueOHBIX IPEAMETOB U U3 PEANbHON JKU3HH, BBIPAXKATD
(bopMynIamMH 3aBUCUMOCTH MEXIY BEITMUYNHAM,

CBOOOJTHO OMEPHPOBATH MOHATHIMU: YETHOCTb (PYHKIUH,
NepUOIUYHOCTb (PYHKLUHN, OTPAHMYEHHOCTD (DYHKIIHH,
MOHOTOHHOCTb (PYHKIIMH, 3KCTpeMyM (PyHKLUNH, HAauOOobLIee U
HANMEHbLIIee 3HAaUeHUs (PYHKIIMN Ha IPOMEKYTKE; YMETh
MPOBOIUTH UCCIIEAOBAHIE (QYHKIIHH;

yMETb UCIIOJIb30BaTh CBOMCTBA U rpaduku QyHKIHMHA AJIST pEIIeHNs]
ypaBHEHH, HEPABEHCTB U 3a/1a4 C IapaMeTpaMu; U300pakaTh Ha
KOOPAMHATHOMN MJIOCKOCTH MHOKECTBA PELICHUN YPaBHEHUI,
HEPaBEHCTB U UX CUCTEM

OK 05 OcyiecTBasiTh yCTHYIO
U TUCbMEHHYIO
KOMMYHHKALMIO HA
rOCyapCTBEHHOM SI3BIKE
Poccutickoint @enepanuu ¢
[y4E€TOM OCOOEHHOCTEH
COLIMAJIBHOTO U KYJBTYPHOTO
KOHTEKCTa

UIP B 00/12CTH 3CTeTHYECKOT0 BOCIIUTAHUS

- 5CTETUYECKOE OTHOLICHUE K MUPY, BKIIFOUAs
beTeTHKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPUYECTBA, CIIOPTA, TPyAa U OOIIECTBEHHBIX
OTHOIIIEHU,

- CIIOCOOHOCTh BOCHIPUHUMATD PA3JINIHBIC BUIBI
HMCKYyCCTBA, TPAAUIIMU U TBOPUYECTBO CBOETO U
IPyryUX HAPOAOB, OLIYLIATh SMOLMOHAIIBHOE
BO3JE€HCTBHE UCKYCCTBA,

- yOSKIEHHOCTh B 3HAYUMOCTH JJISl JIMYHOCTU U

IIP7: yMeTb OnepupoBaTh MOHATUSIME: CpeIHee apu(PMETHIECKOE,
MenraHa, HanOoubllee U HANMEHbIIIee 3HAYSHUS, pa3Max,
MyICTIepCHsl, CTAHAAPTHOE OTKJIOHEHHE YHCIIOBOrO HA00pa;
YMEHHE M3BJICKaTh, HHTEPIIPETUPOBATh HH(OPMALIHIO,
MpPEACTABICHHYIO B TAOMUIAX, HA AUArpamMmax, rpadukax,
OTPa’KAIOIYK CBOMCTBA PEabHBIX POLIECCOB U SBJICHUM,
MPEACTABISATh MHGOPMALMIO C TIOMOIIBIO TAOJIHUI M THArPAMM,;
1ICCIIeN0BATh CTATUCTUYECKUE TaHHbBIE, B TOM YUCIIE C
NpUMEHEHHEM IpapuIecKuX METOIOB U JIEKTPOHHBIX CPENCTB;
[1P9: ymeTh onepupoBaTh NOHATUIMU: TOUKA, NPsAMas,
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00I11eCTBa OTEUECTBEHHOTO U MUPOBOTO UCKYCCTBA,
PTHUYECKUX KyJbTYPHBIX TPaAULIUNA U HAPOIHOTO
TBOPUYECTBA,;

- TOTOBHOCTb K CAMOBBIPAXXKEHHIO B Pa3HbIX BUJAX
HICKYCCTBa, CTPEMJIEHHUE MPOSIBJISITh KauecTBa
TBOPYECKOH JIMYHOCTH,

MP OBnageHne yHHBepCaJIbHBIMH
KOMMYHUKATHBHBIMH AeiiCTBHSIMMH:

a) oOuIeHue:

- OCYIIECTBIIATh KOMMYHHUKAIIH BO BCEX chepax
PKU3HU,

- pacro3HaBaTh HeBepOaIbHBIE CPENCTBA OOIEHMS,
MOHMMATh 3HaU€HHE COLMANIbHBIX 3HAKOB,
[PacIio3HABATh MPEANOCHIIKH KOHPIMKTHBIX
CUTyallMi U CMATYaTh KOH(QIIMKTBI,

- Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY

BPEHUA C UCITOJIb30BAHUEM SA3BIKOBBLIX CPCACTB

MJIOCKOCTB, IPOCTPAHCTBO, ABYTPAHHBIN YIOJl, CKPELIUBAIOIIUECs
[psIMbIE, MapaJUIEIbHOCTD U NEPIEHAUKYJIAPHOCTD MPSIMBIX U
MJIOCKOCTEH, Yyroj MeXAy MPsIMBIMH, YIOJI MEXAY NPSMON U
MJIOCKOCTBIO, YTOJI MEKAY IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH A0
[JIOCKOCTH, PACCTOSIHUE MEXAY MPSIMBIMH, PACCTOSIHUE MEXKIY
[JIOCKOCTSIMH, YMETb HCIOJb30BATh NIPU PELICHUH 3a4a4
M3yUeHHbIE (PAKTHI H TEOPEMBbI IUTAHUMETPUH, YMEHHE OLIEHUBATh
pasMepbl OOBEKTOB OKPYIKAIOIIEro MUPa
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OK 06 ITposiBnsATh
rPaKMaHCKO-TIATPUOTHYECKYIO
MO3UINIO, TEMOHCTPHUPOBATH
OCO3HAHHOE MOBEIECHHUE HA
OCHOBE TPaIUIIMOHHBIX
00111€U€TOBEUECKUX
LIEHHOCTEH, B TOM YHCJIE C
y4ETOM TapMOHH3AIHH
MEKHALMOHATbHBIX 1
MEKPETUTHO3HBIX OTHOIIEHHIA,
MPUMEHSITh CTAaHIAPTHI
AHTUKOPPYILHOHHOTO
MMOBEIEHUS

- OCO3HaHUE 00YUAOIIMMHUCS POCCUHCKOM
rpakKIaHCKOW UIEHTUYHOCTH,

- LleJIeHapaBJIeHHOe Pa3BUTHE BHYTPEHHEN
MO3ULIMH JJUYHOCTH Ha OCHOBE 1yXOBHO-
HPAaBCTBEHHBIX LIECHHOCTEN Haponos Poccuiickoi
Denepalii, HCTOPUIECKUX U HALIMOHAJIBbHO-
KYJIbTYPHBIX TPaaULIUN, GOPMUPOBAHUE CUCTEMBI
3HAUUMBIX LIEHHOCTHO-CMBICJIOBBIX YCTAHOBOK,
AHTUKOPPYILIMOHHOIO MUPOBO33PEHUH,
[PaBOCO3HAHUS, SKOJOTHYECKON KYJIbTYPBI,
CIIOCOOHOCTH CTaBUTH LIEJIH U CTPOUTH JKU3HEHHBIE
IJ1aHbl;

UIP yacTu rpaaaHCKOro BOCUTAHMS:

- OCO3HaHHE CBOUX KOHCTUTYLIMOHHBIX MPaB U
00513aHHOCTEH, yBOKEHHE 3aKOHA U TIPABOMOPSIIIKA,;
- IPUHSITHE TPATULIUOHHBIX HALIMOHAJBHBIX,
00111e4eIOBEUECKUX T'YMAHUCTHUECKUX U
EMOKPaTU4YEeCKUX LIEHHOCTEH;

- TOTOBHOCTb ITPOTUBOCTOATH UJEOJOTHH
bKCTpeMu3Ma, HallMoHAIH3Ma, KceHohoOuH,
TUCKPUMUHALIMU 110 COLIUAJIbHBIM, PEJIUTHO3HbIM,
[PacOBBIM, HAalIMOHAJIBHBIM MPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO A€SITEIbHOCTD B
MHTEpecax rpa)KIaHCKOro oOIIecTBa, y4acTBOBATh B
CaMOYTIpaBJIEHUHU B 00IIe00pa3oBaTEIbHON
OpraHu3alii U JETCKO-IOHOLIECKHUX OpTraHU3aLusX;
- YMEHHe B3aUMOJIEHCTBOBATh C COLIMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBHHU C UX (DYHKIIUSIMU U

IIP13: ymMeTs onepupoBaTh NOHATUAMHU: PSIMOYTOJIbHAS CUCTEMA
KOOPAHMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPIAUHATHI BEKTOPA,
CKAJIAPHOE MPOU3BEAEHHUE, YIOJ MEXAY BEKTOPaMH, CyMMa
BEKTOPOB, IPOU3BEIEHNE BEKTOPA HA YHUCJIO, HAXOAUTH C
MOMOIIBIO U3YUEHHBIX (POPMYJT KOOPAHHATHI CEPEINHBI OTPE3Ka,
[PACCTOSTHUE MEXAY ABYMs TOUKAMU,

-yMETh BBIONPATh MOAXOMSAIINNA N3yUEHHBIN METOJ ISl PEIlSHHS
3ajjauy, pacrio3HaBaTh MaTeMaTHUYEeCKHUE (PaKThl U
MaTeMaTHYECKHUE MO B MIPUPOIHBIX U OOIECTBEHHBIX
[IBJICHUSIX, B HCKYCCTBE, YMEHHE NPUBOJUTDL IPUMEPDI
MaTEMaTUYECKUX OTKPBITHI POCCUICKON U MUPOBOU
MaTEeMaTHYECKOU HAyKH.

[IP8: ymeTh onepupoBaTh NOHATHUSIMU: CIy4alHBIN ONBIT U
CiTydaiiHOe COOBITHE, BEPOSITHOCTD CITy4alfHOTO COOBITHS, YMETh
BBIUUCIISITE BEPOSITHOCTD C HCIIOJIB30BAHUEM IpapuuecKkux
METOMOB; IPUMEHSTH (POPMYJIBI CIIOKEHHUS] U YMHOKEHUS
BEPOSTHOCTEH, KOMOMHATOPHBIE (PaKThI U POPMYJIBI ITPH
PELIEHNH 3a71a4; OLIEHUBATh BEPOSITHOCTH PEaJIbHBIX COOBITH,
3HAKOMCTBO CO CJIy4aiHbIMU BEJIMYUHAMHU, YMEHHUE IPUBOAUTD
MpUMEpBI MPOSIBIICHUS 3aKOHA OOJIBINNX YHCEN B MPUPOIHBIX U
OOIIECTBEHHBIX SBJICHUSX
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HA3HAYCHUEM,
- TOTOBHOCTb K TYMAaHUTApHOH U BOJIOHTEPCKON
NeATebHOCTY,

MaTPUOTHYECKOTO BOCITUTAHUS

- chOpMHUPOBAHHOCTb POCCUHCKON TpaskIaHCKOMN
UIEHTUYHOCTH, NATPUOTU3MA, YBAXKEHUS K CBOEMY
HapOoAy, YyBCTBA OTBETCTBEHHOCTHU nepen PonnHoi,
rOpJOCTH 3a CBOM Kpail, CBOK PonuHy, CBOI1 SI3bIK U
KyJIbTYPY, IPOLLJIOE U HACTOSLLIEE
MHOTOHALIMOHAJIBHOTO Hapona Poccuu;

- ICHHOCTHOE OTHOLIEHUE K FOCYAapCTBEHHbBIM
CHUMBOJIaM, HCTOPUYECKOMY U IPUPOTHOMY
HACJIEINIO, TaMSATHUKAM, TPAOULIUSAM HapOIOB
Poccun, noctmkenusiM Poccuu B Hayke, HCKYCCTBE,
CIIOPTE, TEXHOJIOTUSIX U TPYAE,

- uaeiHas yOeXKIeHHOCTb, TOTOBHOCTD K CITYKEHHIO
1 3amute OTeuecTBa, OTBETCTBEHHOCTD 3a €ro
cyar0y;

OCBOEHHBIE 00YUAIOIIMMHUCS MEKIPEAMETHBIC
MOHSATHS M YHUBEPCaJIbHbIE YUeOHbIE NEHCTBUS
(peryiaTUBHBIC, IO3HABATEIbHbIE,
KOMMYHHKATHBHBIE);

- CTOCOOHOCTDh UX UCIOJIB30BAHUS B
[MO3HABATEJILHON U COLIMAIBHON MPAKTHKE,
FOTOBHOCTB K CAMOCTOSITEIbHOMY IJIAHUPOBAHUIO U
OCYIIECTBIICHUIO YI€OHOH NeATENbHOCTH,
OpraHu3aly yueOHOTO COTPYIHIUYECTBA C
MearormdeCKMMHU padOTHUKAMH U CBEPCTHUKAMH, K

23




y4aCTHIO B MOCTPOSHUH MHAUBUAYAJIbHOM
00pa3oBaTeNbHON TPASKTOPHH;

- OBJIAZICHUE HaBBIKAMH Y4eOHO-
HCCIIEIOBATENILCKON, MPOEKTHON U COLIMAIbHON
NesITeIbHOCTH
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OK 07 CogeiicTBoBaTh
COXPAHEHUIO OKPYKAIOLIEeH
Cpernbl, pecypcocOepeKeHHIO,
NPUMEHSTh 3HAHUS 00
M3MEHEHUU KJIMMAaTa,
PUHLHITBI OEPEeKIINBOTO
MPOU3BOACTBA, P PeKTUBHO
NENCTBOBATH B UPE3BbIYANHBIX

UIP B 4acTH 3K0J1I0TrM4eCKOro BOCIIUTAHUSA:

- HE IPUHUMATh IEUCTBUs], MPUHOCALINE BPEN
OKpY Karollen cpene,

- YMETh MPOTHO3UPOBATh HEOIATOIPUSITHBIC
SKOJIOTMUECKHUE TIOCIEACTBHUS MPEANPUHIMAEMBIX
NEeNCTBUI, NPENOTBPALLATh HX;

- PACLIUPUTH OMBIT ACSITENBHOCTH SKOJIOTUIECKON
HAIPaBJIEHHOCTH,

[1P4: ymeTb onepupoBaTh MOHATUSAME: (DYHKLHSL, HEMPEPbIBHAS
(byHKUIMSA, TPOU3BOAHASL, IEPBOOOPA3HAs, ONPEAETICHHBIN
MHTErPaJl, yMETb HAXOAUTh MPOU3BOAHBIE JIEMEHTAPHBIX
(bYHKLIMI, NCTIONB3YsI CIIPABOYHBIE MATEPHAIIBL, UCCIIEIOBATD B
MPOCTEHIINX CIy4asix (PYHKLUH HA MOHOTOHHOCTb, HAXOUTh
HarOOJNbIINE 1 HAUMEHBLITNE 3HaYeHUs1 (PYHKLUNH, CTPOUTD
rpadpKyu MHOTOUYJICHOB C UCTIOJIB30BAHUEM aIlnapara
MaTEMaTUYECKOrO aHAJIN3a, IPUMEHSTh IPOU3BOAHYIO MPU

CUTYaLUsIX - pa3pabaTbIBaTh IJIaH PELICHUsT IPOOIEMBI C peLIeHNH 33724 HA JBIKEHHE, pelaTh MPaKTUKO-
[Y4ETOM aHAJIN3a UMEOLIUXCS] MATEPUANIBHBIX U OPUEHTHUPOBAHHBIE 33/1a4H HA HANOOJbIINE U HAMMEHBIINE
HEMaTepHAIbHBIX PECYPCOB; 3HAYCHUS], HA HAXOXAECHUE MyTH, CKOPOCTH U YCKOPEHMUS,
- OCYLIECTBJISATD LIEJICHAPABICHHBIN TOUCK [IP11: ymMeTs onepupoBaTh NOHATUSMU: IBUXKCHUE B
repeHoca CPeaCcTB U CiocoOOB AEHCTBUS B MPOCTPAHCTBE, MOAOOHBIE GUTYPBI B IPOCTPAHCTBE;
npoeccHoHaIbHYIO Cpeny, IICTIOJIB30BATh OTHOILIEHNE IUIOIAAeH ITOBEPXHOCTENH U 00BEeMOB
- YMETb IEPEHOCUTD 3HAHUS B TIO3HABATENIbHYIO U [MOMOOHBIX (PUryp MpH pelueHnH 3aaad,;
MPAKTUYECKYIO OOJIACTH KU3HEAEATEIbHOCTH, [TP12: ymMeTh BBIYHCISTH FTEOMETPHUYECKNE BETMUHHBI (JTHHA,
- IpeUIaraTb HOBBIE MMPOEKTHI, OLIGHUBATD UACHU C  [yTOJI, IJIOMIAb, 00bEeM, IUIOIAb IIOBEPXHOCTH), HCIIOIB3Y I
MO3WLIMH HOBU3HBI, OPUTHHAIBHOCTH, MPAKTUIECKONM3yUeHHBIE (POPMYJIBI U METOMIBI
3HAYMMOCTY,
- 1aBaTh OLICHKY HOBBIM CUTYyalLUsIM, BHOCUTb
KOPPEKTUBBI B AESTEIbHOCTD, OLIEHUBATD
COOTBETCTBUE PE3YNBTATOB LEJSAM
IIpogeccuonanbubie JIn4HOCTHBIE B MeTANIPeAMETHDbIE IIpeameTHBIC
KOMIIeTeHIIHH

[TIK 5.2. OpranuzoBbIBaTh
MaTepPHAIbHO-TEX HIUECKOE
obecrieueHne mporecca 1o
TEXHUYECKOMY OOCITY KUBaHUIO

UIn4HOCTHBIE Pe3yJIbTATDI:

- TOTOBHOCTh K TPYAy, OCO3HAHUE LIEHHOCTH
MacTepCTBa, TPYyIoIooue;

- TOTOBHOCTB K aKTUBHOU ACATCIIbHOCTHU

[1P4: ymeTb onepupoBaTh MOHATUSAMHE: (QYHKIIHS, TPONU3BOIHAS,
nepBOOOpa3Hasi, ONpeAeIeHHbII HHTETPall, YMEHHE HaXOIUTh
MPOM3BOIHBIC 3JIEMEHTAPHBIX (PYHKLUH, UCTIOIB3Ysl CIIPABOYHBIE
MaTepHalIbl, UCCIENOBATh B MPOCTEHIINX CIy4asix (PYHKLNHU Ha
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1 PCMOHTY aBTOTPAHCIIOPTHBIX
CpencTB

TEXHOJIOTMYECKON U COLMAIbHON HANPABJICHHOCTH,
CIIOCOOHOCTh MHULIMUPOBATD, TUIAHUPOBATH U
CAMOCTOSITEJIbHO BBIMOJIHATD TAKYIO IEATEIbHOCTD;
- UHTEpEC K pa3InyHbIM chepam
npodeCcCHOHATBHON eATETbHOCTH, YMEHNE
COBEpIIATh OCO3HAHHBIN BBIOOD Oyayruen
npoeCcCHu U Peau30BbIBATH COOCTBEHHBIC
PKU3HEHHDBIE TUTAHBL

MeTanpeaMeTHbIe Pe3yJIbTATHI:

- CAMOCTOATEBHO (POPMYIUPOBATE U
AKTYaJIH3UPOBATh MPOOIEeMy, pacCMaTpUBATh €€
BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK U
OCHOBAHUS AJISl CPABHEHMS, KJIACCU(UKALUH U
0000IIeHHS;

- OTIPENEISITh LIENH AEATEIbHOCTH, 33/1aBaTh
napamMeTpbl U KPUTEPUHU UX TOCTHKESHHUS,

- Pa3BUBATh KPEATHBHOE MBIIUICHHE TIPU PEIIEHUH
PKU3HEHHBIX TIPOOJIeM;

- OBJIAZICHUE BUJIAMH JIEATEIIbHOCTH 110 TIOTYYEHHIO
HOBOT'O 3HAHMS, €r0 UHTEPIPETALIHH,
npeoOpa3oBaHUIO U MPUMEHEHHIO B PA3INYHBIX
yueOHBIX CUTYALHSIX, B TOM YHCIE PH CO3AaHUU
yueOHBIX U COL[HANIBHBIX MTPOEKTOB.

MOHOTOHHOCTbD, HAXOIUTh HANOOJBIINE U HANMEHBIINE 3HAUCHUS
(byHKUIMIA; pemaTh NPakTHKO-OPHEHTHPOBAHHBIE 337aUd Ha
HarOONbIINE 1 HANMEHBLITNE 3HAYCHNS,

[TP6: ymeTh pemaTbh TEKCTOBBIE 3a]Ja4l PAa3HBIX TUIIOB (B TOM
UrCIIe HA TIPOLICHTHI, TOJIM M YaCTH, Ha IBIDKEHHE, paboTy,
CTOMMOCTB TOBAPOB U YCIIYT') COCTABIIATH BbIPAKEHUS,
YPaBHEHUs1, UCCIIEN0BATh MOJYYEHHOE PELIEHNEe U OLIEHUBATh
MpPaBaONIONOOHOCTD PE3YJIbTATOB,;

I1P7: yMeTh OnepupoBaTh MOHATUSIME: CpeqHee apu(pMETHIECKOE,
HarOoJbIIIee U HANMEHbLIIEEe 3HAYCHHUS, pa3Max; yMEeHHe
M3BJIEKATh, MHTEPIPETHPOBATH HH(POPMALIUIO, TPEICTABIEHHYIO B
Tabyuiiax, Ha AuarpaMmax, rpadukax, OTpakaroIlyr CBONCTBA
[peaIbHBIX MPOLIECCOB M SIBJICHHI; IPEACTABISTh HHPOPMALHIO C
MOMOIIBIO TaOJHIL U TUarpaMM; UCCIe0BATh CTATHCTUIECKNE
[TAaHHBIE, B TOM YHUCJIE C TPUMEHEHHEM rpaguuecKuX METOIOB U
BIIEKTPOHHBIX CPENCTB,

[IP8: ymeTh onepupoBaTh NOHATUSIMU: CIy4alHBIN ONBIT U
cirydaiiHoe COOBITHE, BEPOSITHOCTD CITy4alfHOrO COOBITHS; 3a/1a4;
OLIEHUBATh BEPOSTHOCTH PEATbHBIX COOBITHH, 3HAKOMCTBO CO
CIy4aliHbIMHU BEJIMYMHAMU, YMEHUE IPUBOIUTH IPUMEPHI
MPOSIBJICHUS 3aKOHA OONBLINX YHCEN B IPUPOAHBIX U
OOIIECTBEHHBIX SIBICHUSX

[1P9: ymeTh onepupoBaTh NOHATUIMU: TOUKA, NPsAMasi,
MJI0CKOCTB, IPOCTPAHCTBO, ABYTPAHHBIN YIOJl, MapaNIeIbHOCTh U
MEePIEHANKYISIPHOCTD MPSIMBIX U IJIOCKOCTEH, YrOJl MEXAY
MPSIMBIMH, YTOJI MEXAY MPSIMOM U IJIOCKOCTBIO, YIOJl MEXAY
MJIOCKOCTSIMH, PaCCTOSTHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSIHHE
MEXKAY NPSMBIMHU, PACCTOSHUE MEXKY IUIOCKOCTSIMH, YMEHUE
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OLIEHUBATh pa3Mepbl 0OBEKTOB OKPYIKAIOIIEro MHPA,

IIP10: ymMeTs onepupoBaTh NOHATUAMH. MHOTOTPAHHUK, CEUEHUE
MHOTOrpaHHHKA, KyO, MapajieNenunnes, NpusMa, MMPaMua,
(burypa u moBepxXHOCTH BPAILEHHS], IMINHAP, KOHYC, map, cdepa,
ceueHHs! pUrypsl BpalleHHs1, TNIOCKOCTb, Kacaromasicsi cepnl,
LMIMH]PA, KOHYCA, IUIOIa b NOBEPXHOCTH MUPAMUIbl, IPU3MEL,
KOHYCa, IIMIMHAPA, TUToans cdepsl, 00beM kyda,
[PSIMOYTOJIBHOTO Napajuleienunena, MMpaMuabl, IPU3MBI,
[UIMHAPA, KOHyCa, [1apa;, yMeHne n300pakaTb MHOTOTPAHHUKU U
[MOBEPXHOCTH BpalllEH!Us, UX CEUEHHUsS OT PYKH, C TIOMOILIbBIO
HepTEeKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB, YMEHUE
[Pacro3HaBaTh CUMMETPUIO B IPOCTPAHCTBE, YMEHUE
[pacro3HaBaTh MPaBUIIbHbIE MHOTOIPAHHUKH;

[IP11: ymeTs onepupoBaTh NOHATUSIMU: JBUKCHUE B
MPOCTPAHCTBE, MOAO0OHBIE GUTYPBI B IPOCTPAHCTBE;
MCIIOJIB30BATh OTHOLIEHHE TUIOLIAIel TOBEPXHOCTEH U 0OOBEMOB
Mo00HBIX (PUTYD MPU PELICHUH 33124,

[TP12: ymMeTh BBIYHCISTh FTEOMETPHUYECKNE BETMYUHBI (THHA,
yTOJI, IJIOMIaab, 00bEM, IUIOMIAb IIOBEPXHOCTH), HCIIOB3YsI
M3yueHHbIE (POPMYIIBI U METONIBI,

IIP13: ymMeTs onepupoBaTh NOHATUAMHU: PSIMOYTOJIbHAS CUCTEMA
KOOpAMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPIUHATHI BEKTOPA,
HAXOZIUTh C MMOMOIIBIO U3YYEHHBIX (POPMYJT KOOPAHHATHI
CepeMHbl OTPe3Ka, PACCTOSHUE MEXY JBYMs TOUKAMHU,;

[1P14: ymeThb BEIONpATh MOAXOASININN H3YYEHHBIH METON AJIs
pELIeHMS 3a]1a4H, PAaCcIIO3HABATh MaTeMaTH4YeCKHUEe (PaKThl U
MaTeMaTHYECKHUE MO B MIPUPOIHBIX U OOIECTBEHHBIX

FIBJICHUAX.
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2. CTpykTypa u coaep:kaHue 061e00pa30BaTeJIbHOIM AUCHUIIIHHBI

2.1. O6beM JUCHHUNJIHHBI U BUABI Y4eOHOH padoThl

Bupn yueOHoii padoThl Obvem 6
Yyacax*

O0bem 00pa3oBaTeIbHON MPOrpaMMbI AUCHHUILTHHBI 336

B T.4.

OcHoBHOe cogep:kaHue 254

BT. 4..

TeopeTudeckoe oOydeHue 192

PaKTHIECCKHUE 3aHATUS 62

MpodeccuoHaILHO-OPHEHTHPOBAHHOE CoAepPRaHHE (COAepKAHUE

NPHUKJIAJTHOTO MOAY.JIS) 56
BT. 4.

TEOopeTHyYecKoe 00yUeHne 4
MPAKTUYECKUE 3aHATHSA 52
KoncyabTanuu 10
CamocTosiTesibHAsE padoTa 00y4aomerocs 10
IIpomexyTouHas aTrecTauus (3K3amMeH) 6

28



2.2. TemaTH4eCKHUI MVIAH H COAEPKAHHE IHCLUHIIINHBI

Conep:kaHue yueOHOro marepuaja (OCHOBHOE H YpoBeHnb
HaumeHoBaHue pa3aesioB npodecCHOHATBHO-OPHEHTHPOBAHHOE), JIA00PATOPHBbIE U O6bem 0CBOEHMHSI dopmupyemsbie
U TeM NPaKTHYeCKHUe 3aHSITHSI, MTPUKJIAAHOH MOAY.Jb (MpH 4acoB KOMIeTeHIHH
HAJTUYHH)
1 2 3 4 5
OcHoBHOe conep:kaHue
Paszgen 1. IloBTOpeHue 20
Kypca MATeMATHKH
OCHOBHOH HIKOJIbI
Tema 1.1 Conep:xanne yueOHOro MaTepuaa
Lens 51 3amayu | bazoBple  3HaHMS M yMEHMs O  MaTeMaTHKe B
MaTeMaTHKU npu | mpodecCHOHATBHON 1 B IOBCETHEBHOM NESITEIIBHOCTH.
OCBOCHHH CHeLHaNbHOCTH | KoMOuHMpOBaHHOE 3aHATHE 2 2
Tema 1.2 Conep:xanne yueOHOro MaTepuasa
Uucna u  BbruMCHEHUs. | JlelcTBHs HaZ MOJOKUTEIbHBIMH M OTPULIATEbHBIMU YHCIAMHU,
Bripaxxenus U | OOBIKHOBEHHBIMH U IECITUIHBIMU TPOOSMU.
npeoOpa3oBaHus JlelicTBus CO cTeneHs MU, (POPMYJIBI COKPALIEHHOTO YMHOKEHHUSI. 2 2 OK-01, OK-02, OK-
KoMOuHupoBaHHOE 3aHSITHE 04, OK-05, OK-06,
Tema 1.3. MpodeccHoHAILHO-OPHEHTHPOBAHHOE coxepKaHue 1K' 5.2, JIP1, JIP7
I'eomeTpust Ha MIOCKOCTH | (coaep:KaHUe MPHKJIAAHOTO MOAY.JIS)
Bune! mutockux Guryp u ux miomasns.
IIpakTuKO-OpHEHTUPOBAHHBIE 3aAa4d B Kypce IE€OMETPUHM Ha 2 2
MJIOCKOCTH
IIpakTuueckoe 3ansTHE
Tema 1.4 Conep:xanne yueOHOTo MaTepuaa
IIpouentHble Boruucnenus | [IpocTele  MPOLEHTHI, pa3HblE CIOCOOBI WX  BBIYUCICHUS.
CnosxHble MPOLIEHTHI 4 2

IIpakTuueckoe 3ansTHE
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Tema 1.5
YpaBHEHHUs U HEPABEHCTBA

Conep:kanue y4eOHOro MaTepHasa

JluneliHble, KBaapaTHbIE, JAPOOHO-JIMHEHHbIE YPAaBHEHUS U

HEpPaBEHCTBA 4
IIpakTuueckoe 3ansTHE
Tema 1.6 Copnep:xanne yueOHOro MaTepuaa
Cuctembl ypaBHeHuil u | CmocoObl perieHusT CHCTEM JIMHEHHBbIX ypaBHeHHEl. [loHsTHSA:
HEPABEHCTB Matpuna 2x2 u 3x3, onpeaenutens Marpuipl. Merton I'aycca. 4
CucreMbl HeNMMHENHBIX ypaBHEeHUNH. CHCTEMbl HEPABEHCTB
KomOunnpoBaHHOE 3aHsTHE
Tema 1.7 Copnepxxanne yueOHOro MaTepuaa
BxonHOM KOHTPOJIBb Boerucnenuss u npeoOpa3oBaHus. YpaBHEHUs] M HEPABEHCTBA.
I'eoMeTpus Ha MIIOCKOCTH 2
KonTponpHast padora Nel
Paspean 2 Ilpsambie n 16
MJIOCKOCTH B
MPOCTPAHCTBE
Tema 2.1. Conep:xanne yueOHOro MaTepuasa
OcHoBHbIE noustus | [Ipenmer crepeomerpuu. OCHOBHBIE TOHATHS (TOYKa, IpsSMasi,
CTEpEeOMETPUH. IUTOCKOCTB, MPOCTPaHCTBO). OCHOBHBIE AaKCHOMBI CTEPEOMETPHH.
Pacnonoxenune npsaMeix u | [lepecekaromuecs, mapajuiebHbIe U CKPELIMBAIOIIUECS TIPSIMBIE. 2
IJIOCKOCTEH IIpu3Hak U CBOWMCTBO CKpeIIMBarOIIUXCs MpsMbIX. OCHOBHbIE OK-01, OK-02, OK-
NPOCTPAHCTBEHHbBIE (PUTYPHL 03, OK-05, OK-07,
KombOunnpoBaHHOE 3aHsTHE 11K 5.2, JIP4
Tema 2.2. Conep:xanne yueOHOro MaTepuaa
INapamnenbHOCTh NpsAMBIX, | [lapanneneable mpsiMast U miockocTb. Omnpenenenue. I[lpusHak.
npsMoi M 1uiockocTH, | CpoiictBa (¢ nmokasatenbcTBoM). [lapansienbHble IIOCKOCTH.
TUIOCKOCTEH Omnpenenenne. Ilpusnak. CsoiicTBa (C AOKa3aTENbCTBOM).
Terpasap u ero snemenTsl. llapannenenunen U ero 3J€MEHTHI. 4

CpolicTBa  NpPOTUBOMOJOXKHBIX  TIpaHe W JauaroHaseu
napauienenunena. Ilocrpoenue ceuenuil. Pelenue 3anay.

KomOuHupoBaHHOE 3aHSTHE
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Tema 2.3.
IlepnieHIUKYIAPHOCTD
NPSIMBIX, IPSIMON U
IUIOCKOCTH, TIJIOCKOCTEH

Conep:kanue y4eOHOro MaTepHasa

Ilepnenpukynsapuele  npsimble.  IlapanmnenbHble  npsMble,
NEPIEeHINKYJIAPHBIE K MJIOCKOCTH. IIpusnak
NEPNEeHAUKYJIAPHOCTH MNPSAMONW M IUIOCKOCTH. JlOKa3aTeabCTBO.
Ilepnennukymnsp u HakjJIOHHaA. IlepneHauKyNIspHBIE MIOCKOCTH.

IIpusnak nepneHauKyIAPHOCTH MIOCKOCTEN. Jl0Kka3aTenbCTBo. 2
PaccrosiHus B mpocTpaHCTBE
KoMOuHnpoBaHHOE 3aHSITHE
Tema 2.4. Conep:xanne yueOHOro MaTepuaa
Teopema ° Tpex Teopema o Tpex mnepneHaukyspax. [lokazatenbcTBo. Yrona
TCpTICHIMKYIApAX MEXAY NPSIMOH U IJIOCKOCTBIO. Y TOJ MEXKAY MIIOCKOCTAMHU 2
KoMOuHupoBaHHOE 3aHSTHE
Tema 2.5. IIpo¢deccnona/ibHO-0PHEHTHPOBAHHOE coaep:RaHue
ITapannenbHsle, (conep:kaHHue NPHKJIAAHOTO MOAY.JIS)
NEPIEeHUKYISPHBIE, Axcuombl crepeomerpun. IlepneHANKYJISAPHOCTD MpPsIMOM H
CKPEIHUBAIOIUECS MIPSIMBIE | TIOCKOCTH, MapajlIeIbHOCTD IBYX MPSMBIX, NEPIEHAUKYISAPHBIX 4
MJIOCKOCTH, MEPINEeHUKYIAPHOCTD MJIOCKOCTEN
IIpakTuueckoe 3ansTHe
Tema 2.6. Conep:xanne yueOHOro MaTepuaa
Pewmenue 3anaq. Ilpsamele u | PacronioskeHne TpsIMBIX M TUIOCKOCTEH B MPOCTPAHCTBE.
MJIOCKOCTH B | [lepneHaukyIsipHOCTb M MApajUIeNIbHOCTb  MPSIMBIX U
MIPOCTPAHCTBE miockocTel. CxpeluBaroLecs npsiMble 2
KonTponpHas pabora Ne2
Pa3znen 3. Koopaunarsl u 16
BEKTOPbI
Tema 3.1 ConeprkaHue yueOHOro MaTepuaa OK-01, OK-02, OK-
JexapToBbl KOOpAUHATHL B | JlekapToBbl KOOpAWHATHI B mpocTpaHcTee. [Ipocreiimue 3aaauu 03, OK-05, OK-07,
npoctpaHcTee. PaccrosiHne | B koopavHaTax. PacCTOSIHME  MEXIy IOBYMSI  TOYKAMH, 4 1K 5.2, JIPS, JIP19

MEXAY JABYMSI TOUYKaMHU.
Koopaunatst CepeauHbl

KOOPpAUHATHI CEPEANHBI OTPE3KaA

KomOuHupoBaHHOE 3aHSTHE
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oTpe3ka

Tema 3.2

BexTopel B IpoCTpaHCTBE.
Yron Mexay BEKTOpamu.
CkansipHOE TIPOU3BEACHUE

Conep:kanue yaeOHOro MaTepHasia

BexTopel B nmpocTtpaHncTBe. CoXKeHHEe U BbIUUTAHUE BEKTOPOB.
YMHOXeHHe BekTopa Ha u4ucio. KommnaHapHble BEKTOPBL
CkanspHoe npousBefieHHE BEKTOPOB. PasnokeHue BekTOpa MO

BEKTOPOB TpEM HeKOMIIaHapHbIM BekTopaM. KoopauHaTel BekTOpa, 6
CKAJIIPHOE MPOU3BEICHHUE BEKTOPOB B KOOPAWHATAX, YIOJ
MEXAY BEKTOPaMH, YroJl MEXAY MNPSIMON U IMJIOCKOCTBE), YroJ
MEXAY MIOCKOCTSMU. YpaBHEHUE MIOCKOCTH. ['eomerpruueckuii
CMBICJT OIPENCTUTENS 2X2
KoMOuHupoBaHHOE 3aHSTHE
Tema 3.3 IIpo¢deccnona/ibHO-0PHEHTHPOBAHHOE coaep:RaHue
IIpakTuko- (conep:kaHHue NPHKJIAAHOTO MOAY.IS)
OpHMEHTHPOBaHHbIE 3amayd | KoopauHaTtHash TMIOCKOCTh. BbIYMCIEHME  pAcCTOSHUNA U
Ha KOOPAMHATHOM | Tutomanel Ha miockoctu. KonmnyecTBeHHbIE pacdeThl 4
MJIOCKOCTH IIpakTudeckoe 3ansATHe
Tema 3.4 Conep:xanne yueOHOro MaTepuasa
Pemenne 3a7a4. | JlekapToBbl KOOpAMHATBI B MPOCTpPaHCTBE. BekTopbl B
KoopaunaTel U BEKTOpBI npocTtpaHcTBe. CJ0XKeHUe U BbIUUTAHHE BEKTOPOB. Y MHOXKEHUE
BekTopa Ha uuciao. Kommnanapubele BekTopel. CkansipHoe
MPOU3BENEHNUE BEKTOpPOB. Pa3noxkeHue BeKkTOpa MO TpeM
HEKOMILJIaHAapHBIM ~ BekTopam.  Ilpocreimume  3agaun B
koopauHatax. KoopauHaTel BEKTOpa, pPACCTOSHHUE MEXKAY 2
TOYKAaMH, KOOpPAWHATBI CEPEeNUHBI  OTPE3Ka, CKaJSIPHOE
MPOU3BEIEHNUE BEKTOPOB B KOOPAMHATAaX, YroJl MEXAY
BEKTOPaMH, YrOJI MEXIy NPsIMOM U IUIOCKOCTBIO, YIOJI MEXIY
MJIOCKOCTSIMHU
KonTponpHas pabora Ne3
Paznen 4, OcHoBBI 38 OK-01, OK-02, OK-
TPUTOHOMETPHH. 03, OK-04, OK-05,
Tpuronomerpuueckue OK-06,
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byHxuun
Tema 4.1 Conep:xanne yueOHOro MaTepuaa
Tpuronomerpuueckue Pannannas wmepa yrua. IloBOpOoT TO4YKM BOKPYr Hadana

($YHKIMH TTPOU3BOJILHOTO
yria, yucia. PanuanHas u
rpagycHas Mepa yria

KOOpAUHAT. OnpeneneHI/Ie CHUHYCa, KOCHUHYCAa, TaHI'€CHCa U
KOTaHIeHca. 3HaKu CHUHYCa, KOCUHYCAd, TAHTCHCA U KOTAaHI'CHCA
o 4YCTBECPTAM. 3aBUCHMOCTh MEXKAY CHHYCOM, KOCHHYCOM,
TAHIMCHCOM U KOTAHTCHCOM OAHOTO U TOI'O K€ yIjia

KoMOuHnpoBaHHOE 3aHSITHE

Tema 4.2

OcHoBHbIE
TPUTOHOMETPUYECKUE
TOXKECTBA.

DopMy bl TPUBEAECHUS

Conep:kanue yq4eOHOro MaTepHasia

Tpuronomerpudeckue Toxnaectsa. CHHYC, KOCUHYC, TAH[€HC U
KOTaHI'€HC YIUIOB O U - o.. POpMyJibl IPUBEIECHUS

KoMOuHupoBaHHOE 3aHSTHE

Tema 4.3

CuHyc, KOCHHYC, TaHT€HC
CYMMBl M pa3HOCTH JBYX
yTJIOB

Cunyc 51 KOCHHYC
ABOMHOrO yria. @opmyinsl
MOJIOBUHHOTO yTJja

Conep:kanue y4eOHOro MaTepHasa

Cymma u pasHocTb cuHycoB. CyMMa M pa3sHOCTb KOCHHYCOB.
Cunyc U KOCHHyC ABOWHOro yria. ®opMyibl NOJOBUHHOIO
yraa. [Ipeobpa3zoBanus CyMMBbl TPUTOHOMETPUUYECKHX (DYHKIIHI
B INPOU3BEACHUE U TMPOMU3BEIECHHUA B CyMMy. DBbIpakenue
TPUTOHOMETPHUYECKUX (PYHKLUUH Uepe3 TAHTEHC MOJOBHHHOTO
apryMeHTa. IIpeobpazoBanus MPOCTENUIINX
TPUTOHOMETPUYECKUX BBIPAKECHUN

KoMOuHupoBaHHOE 3aHSTHE

Tema 4.4
DyHKIUHU, HUX CBOWCTBA.

Conep:kanue y4eOHOro MaTepHasa

Obnactp ompeneneHuss W MHOXKECTBO 3HAYCHHMH (YHKIHH.

Criocobb1 3ananust | YTHOCTb, HEYETHOCTh, NMEPUOAMYHOCTh (PyHKUMH. CriocoOsl
byHKIUH 3amaHust QyHKIHHA

KomOunnpoBaHHOE 3aHsTHE
Tema 4.5 Conep:xxanne yueOHOro MaTepuaa

JIP14
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Tpuronomerpuueckue
¢yHKIMH, UX CBOHCTBa U

Obnactp ONpPEAECIIECHUS U MHOXK€ECTBO 3HA4YCHUN
TPUTOHOMETpHUYECKUX  (QyHKOmA. YETHOCTb, HEUETHOCTD,

rpadpuku NEePUOIUYHOCTh TPHUroHOMeTpuueckux (yHkuuit. CsoiicTBa u
rpaduky QyHKIUI y = cOs X, y =sIn X, y =tg X, y = Ctg X.
KombunanpoBaHHOE 3aHsTHE.

Tema 4.6 Conep:xanne yueOHOro MaTepuaa

IIpeobpazoBanne Cxatne ™ pacTsDkeHHE TpapuKOB  TPUTOHOMETPUYECKHX

rpa¢puKoB (byHKIUH.

TPUTOHOMETPUYECKUX [IpeobpazoBanne rpaIKOB TPUTOHOMETPHUECKUX (PYHKLIUH

byHKIMHA IIpaxTudeckoe 3aHATHE

Tema 4.7 IpodeccnonanbHO-OPHEHTUPOBAHHOE coaep:kaHue

Onucanue (conep:kaHHue NPHKJIAAHOTO MOAY.IS)

MPON3BOJCTBEHHBIX Ucnonp3oBaHue CBOWCTB TPUTOHOMETPHUUECKUX (QYHKIHMHA B

IPOLIECCOB  C  TTOMOIIBIO
rpa¢puKoB QyHKIHHA

poeCCUOHANTBHBIX 3a7a4axX

IIpakTuueckoe 3aHsTHE

Tema 4.8 Conep:xanne yueOHOro MaTepuasa

ObGparnsble OO6parHble TpuroHomerpudeckne ¢GyHkuuu. Mx cBoiicTBa u
TPUTOHOMETPUUECKUE rpaduku

byHxIMN KOMOMHUPOBAHHOE 3aHATHE

Tema 4.9 Conep:xanne yueOHOro MaTepuaa

TpuroHomerpuieckne YpaBHeHHE COs X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a,

YPaBHEHUSI U HEPABEHCTBA

ctg X = a. Pemienue TpUroHOMETpUYECKUX YPABHEHHI OCHOBHBIX
TUNOB.  MPOCTEHUIME  TPUTOHOMETPUYECKHE  ypPaBHEHUS,
CBOAsIIMECS] K KBAJAPATHBIM, peEIIAEMBble pa3JIOKEHUEM Ha
MHOXKUTEJH, ONHOPOHBIE.

IIpocTeiimue TPUrOHOMETPUUYECKHE HEPABEHCTBA

KombunnpoBaHHOE 3aHsTHE.

Tema 4.10

Cucrembl
TPUTOHOMETPUIECKUX
ypaBHEHUI

Conep:kanue yq4eOHOro MaTepHasia

CucreMbl MPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUN

KomOuHupoBaHHOE 3aHSTHE
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Tema 4.11
Pemenre 3amgad. OCHOBBI

Conep:kanue y4eOHOro MaTepHasa

[IpeoOpa3oBaHne TPUTOHOMETPUYECKUX BbIpakeHUH. Pemenue

TPUTOHOMETPHM. TPUTOHOMETPUUECKUX YPAaBHEHUN U HEPABEHCTB B TOM UHCJE C 2
Tpuronomerpuueckue UCTIOJIb30BAaHUEM CBOMCTB (DYHKIIHMH.
ynxmn KonrponbHas paGora Ned
Paspea S. 8
KommiekcHbie yncaa
Tema 5.1 Conep:xanne yueOHOro MaTepuaa
KommnnekcHble yncna ITonstne xommuekcHoro uucna. ConpspkeHHblE KOMILIEKCHBIE
yycna, MOAYJb M apryMeHT KoMIulekcHoro uucia. Popma 4
3aI1ucH KOMILJIEKCHOTO qHucIa (reomerpuyeckasi, OK-01, OK-03, OK-
TPUTOHOMETpUYECKast, anredpauueckas). ApupMeTHYecKre 04, OK-05
NEeNCTBUSI C KOMIUJIEKCHBIMU YHCIIaMU
KomOunnpoBaHHOE 3aHsTHE
Tema 5.2 Conep:xanne yueOHOro MaTepuasa
[Ipumenenne BrinonHeHne pacyeToB C TMOMOIIBIO KOMIUIEKCHBIX YHCE.
KOMIUIEKCHBIX YHCEll IIpumepb! HCTIOIB30BAHUS KOMIUIEKCHBIX YHCEN 4
IIpakTuueckoe 3ansTHe
Pazgen 6. IlpousBoanasi 36
byHxuum, ee
NpUMeHeHHe
Tema 6.1 Conep:xanne yueOHOro MaTepuaa
IlonsiTne  mpoussoanou. | OnpeneneHue LII/T'CJ'IOBOI/I MOCJIEIOBATENLHOCTH U CITOCOOBI eve OK-01, OK-02, OK-
@opMynel W TpaBUiA | 3aJaHMUS. CsolicTBa  YMCIOBBIX  IOCJIEAOBATEIbHOCTEN. 03, OK-04, OK-05,
mddepeHurpoBaHus Onpenenenue nmnpenena MOCHEAOBAaTEIbHOCTU. Brpruucienue 2

npenenos  nocneposarenbHocTedl.  Ilpemen  gyHkmmm  Ha
6eckoneuHoctu. Ilpemen ¢ynkumm B Touke. Ilpuparmenue
aprymenra. llpupamenne ¢yHKumu. 3amay, NPUBOISIIUE K
MOHATHUIO NTpoU3BOAHON. OnpeneneHne Npou3BOAHON. AJITOPUTM
OTBICKaHUS TPOU3BOAHON

KoMOuHupoBaHHOE 3aHSITHE

OK-06, OK-07,
TIK 5.2, JIP4, JIP18
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Tema 6.2
IIponssonHbie CYMMBI,
pPa3sHOCTU NPOU3BENEHUS,

Conep:kanue y4eOHOro MaTepHasa

DopmyJibl i depeHIpOBaHUS. IIpaBumna
mddeperumpoBanus

4aCTHOTO KombOunnpoBaHHOE 3aHsTHE

Tema 6.3 Copnep:xanne yueOHOro MaTepuaa

IIpousBonHble Onpenenenue CJIOKHOM byHKIMH. IIpoussonHas
TPUTOHOMETPUIECKUX Tpuronomerpudeckux  ¢pynkuuit.  I[IpomsBogHast — CIIOKHOU

¢ynkumii.  [IpousBopHas
CJIO’KHOM (DyHKITHH

byHKIIUN

KoMOuHnpoBaHHOE 3aHSITHE

Tema 6.4

IlonsaTne 0
HETPEPBIBHOCTH (DYHKIHH.
Merton uHTEpBaJIOB

Conep:kanue yq4eOHOro MaTepHasia

ITonsitue HempepriBHOW ¢GyHkumu. CBOWCTBA HENMPEPBIBHON
byHKUINH. Cesi3p MEXKIY HETIPEPBIBHOCTHIO u
i depeHIUPYEMOCTEIO (PYHKIIMU B TOUKE. AJITOPUTM PELICHUS
HEPaBEHCTB METOIOM HHTEPBAJIOB

KomOuHupoBaHHOE 3aHSITHE

Tema 6.5 Conep:xanne yueOHOro MaTepuasa
I'eomeTpuueckuii u | l'eoMeTpudyeckuii CMBICT MPOU3BOMHON (PYHKIMH — YIJIOBOM
busnyeckuii CMBICH | kO3(ppuumMeHT kacaTtenbHOH K rpaduky (QYHKIMH B TOUKE.
MIPOU3BOAHON VYpaBHeHHe KacaTenbHOW K rpaduky GyHKIUH. AJNTOpUTM
COCTABJIEHHUs] YpPaBHEHHs KacaTeNbHOW K Tpaduky QyHKUUM
y=t(x)
KombOunnpoBaHHOE 3aHsTHE
Tema 6.6 Conep:xanne yueOHOro MaTepuaa
duznyeckuit CMbICH | DPu3nuecknii  (MEXaHMYECKH) CMBICH  NPOU3BOAHOH  —
MIPOU3BOAHOMN B | MTHOBEHHAsi CKOPOCTb B MOMEHT BpeMeHu t: v = S’ (t)
npodecCHOHaTbHBIX [IpakTHueckoe 3aHATHE
3amadax
Tema 6.7 Conep:xanne yueOHOro MaTepuaa

MOHOTOHHOCTb (PYHKLIUH.
Touku skcTpemMyma

Bospacranne u yobiBaHue QyHKIIUH, COOTBETCTBHE BO3PACTAHUS
u yObBaHWs (PyHKUMH 3HaKy npousBopHoil. IlonsTne
MPOU3BOAHON BBICIIETO MOPSAKA, COOTBETCTBHE 3HAKA BTOPOH
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MPOM3BOJHON BBIMYKJIOCTH (BOTHYTOCTH) (YHKIIMHM Ha OTpE3KeE.
3amaun Ha MakCUMyM W MUHUMyM. [IOHSTHE acHMIITOTBHI,
CHOCOOBI WX OMpeAeNeHUs. ANTOPUTM HCCIIENOBaHUs (PYHKIUU
U TIOCTPOEHUS ee rpaduka ¢ MOMOIIBIO MPOU3BOAHOHN. [IpoOHO-
TrHEHHAs QyHKIHS

KoMOuHupoBaHHOE 3aHSITHE

Tema 6.8
HccnenoBanue GyHKIUN U

Conep:kanue yq4eOHOro MaTepHasia

HccnenoBanue (PyHKIIMM HAa MOHOTOHHOCTb M TIOCTPOEHUE

NOCTPOECHHE TPaPHUKOB FpaduKob. 4
KomOunnpoBaHHOeE 3aHsTHE
Tema 6.9 Haubonbmee u | ConmepskaHue ydeOHOro mMarepuaia
HaVMEHbIIIee 3HayeHus1 | HaxoxkneHne  HamOoONbIIEro W HAUMEHBINETO  3HAUYEHH
byHKIIIU (bYHKITHIA, MOCTPOEHUE rpaduKoB MHOTO4JIEHOB c 2
UCTIOJIb30BAHUEM amrapara MaTeMaTHIECKOro aHaIN3a
KombunnpoBaHHOE 3aHsTHE
Tema 6.10 IpodeccnonHanbHO-OPUEHTUPOBAHHOE coaepxaHue
Haxoxnenue (conepraHHe MPUKJIATHOTO MOTYJIsI)
ONTUMAJILHOrO pe3ynbTarta | HaumeHblee n HanOombliee 3Ha4eHNEe (PYHKITUU 6
C MOMOMIBIO NPOU3BOAHOM | [IpakTHYecKoe 3aHATHE
B IIPAKTUYECKHX 3a/1a4ax
Tema 6.11 Conep:xanne yueOHOro MaTepuaa
Pewenue 3ama4. | @opmynbl u mpasmna auddepenumposanus. HMccnenosanue
IMpoussonnas GyHkuuy, ee | pyHKUMA ¢ MOMOLIBIO — mpou3BoaHOil. HauGonmbimee wu 2
NPUMEHEHNE HaVMEHbIIIee 3HAYCHUS (PyHKIIIH
KonTponbHast padora Ne5
i;‘m“ 7 # OK-01, OK-02, OK-
HOTOTPAHHHUKH H TeJia 03, OK-04, OK-05,
BpatmenHs OK-06, OK-07,
Tema 7.1 Conep:xanne yueOHOro MaTepuaa

Bepmuner, pebpa, rpaHu

ITonsitne MHOrOrpaHHuka. Ero syneMeHThI. BepHIMHBI, pedpa,

TIK 5.2, JIP13, JIP14
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MHOT'OIPaHHHKA rpanu. JluaroHane. CeueHue. Bpinykible U HEBBINMyKJIbIE
MHOT'OIPaHHUKHU
KoMOuHnpoBaHHOE 3aHSITHE

Tema 7.2 Conep:xanne yueOHOro MaTepuaa

IIpusma, ee | [lonsstue mpusmbl. Ee ocHoBaHust u GokoBBIE rpaHu. BricoTa

COCTaBJSIFOIIUE, CEYEHUE.
Ilpamass wu npaBuibHAs

npusMsbl. IIpsiMas u HakionHas npusma. IIpasunpHas npusma.
Ee ceuenue

MIPU3MBI KomOunnpoBaHHOE 3aHsTHE

Tema 7.3 Conep:xanne yueOHOro MaTepuaa

ITapannenenunen, ky0. | IMapaenemnumnen, CBONCTBa MPSIMOYT'OJIBHOTO
Ceuenue Ky0Oa, | mapamenerunena, kyd. Cedenne ky0Oa, napaienenumnena
napajuiejaenunena KoMOuHupoBaHHOE 3aHSTHE

Tema 7.4 Conep:xanne yueOHOro MaTepuaa

ITupamuna, ee | [lupamuna u ee snementol. Ceuenue mupamunbl. IlpaBusbHas

COCTABJLIIOINME, CEUYSHHE.
IIpaBunpHas nupaMuzaa.
YceuenHas nupamuaa

nupamMuaa. VcedeHnHas nupaMmuga

KomOuHupoBaHHOE 3aHSITHE

Tema 7.5

Conep:kanue y4eOHOro MaTepHasa

boxkosas 51 nojHas | [Tnomans OOKOBOH M MONHON MOBEPXHOCTH MPHU3MBI, TUPAMUBI
MOBEPXHOCTH npusmsl, | KoMOnHNpOBaHHOE 3aHITHE

MUpPaMUALI

Tema 7.6 Conep:xanne yueOHOro MaTepuaa

Cummerpuss B KyOe,
napajuiesenumnese,
npu3Me, MHpaMuIe

CuMMeTpusi OTHOCUTENBHO TOYKH, MpPSIMON, IUJIOCKOCTH.
Cummerpus B kyOe, mapaienenuresne, npusMe, MupamMmuzae

KoMOuHupoBaHHOE 3aHSTHE

Tema 7.7
Ilpumepsr cummerpuil B

IIpodeccnoHanbHO-OPHEHTHPOBAHHOE coaep:kaHue
(copep:rkaHNe MPUKJIATHOTO MOAYJIA)

npodeccuu Cummerpusi B IpUpoOJE, ApXUTEKTYPE, TEXHHUKE, B OBITY
IIpakTuueckoe 3ansTHE
Tema 7.8 Conep:xanne yueOHOro MaTepuaa
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IIpaBunbHbIE

ITonsTne npaBuibHOrO MHOrorpaHHuka. CBONCTBa NMpaBUIIbHBIX

MHOT'OIrpaHHUKH, HUX | MHOT'OTPaAaHHUKOB

CBONCTBA IIpakTuueckoe 3aHsATHE

Tema 7.9 Conep:xanne yueOHOro MaTepuaa

Hunuugap, ero | Humuanp u ero snementsl. Cedenne nmnuHApa (mapajuiebHOe

cocrasisirome.  CeueHue

OCHOBaHUIO U ocu). Pa3eepTka muuHApa

LUJIMHIpA KombOunnpoBaHHOE 3aHsTHE
Tema 7.10 IIpodeccnonanbHO-OPHEHTHPOBAHHOE coaepxaHue
Konyc, ero | (cogepxaHue NPUKJIATHOIO MOIY.JIs1)

cocrasisirome.  CeueHue

Konyc um ero osmementsl. CedeHue KoHyca (mapajuiesibHOE

KOHYycCa OCHOBAHUIO M TMPOXOISIIee uepe3 BEPLIMHY), KOHHYECKHE
ceyeHus1. PazBepTka KOHyca
KombunnpoBaHHOE 3aHsTHE

Tema 7.11 Conep:xanne yueOHOro MaTepuaa

VY ceueHHbI KOHYyC. | YceueHHblli koHyc. Ero oOpasyromas u Bbeicota. CeueHue

Ceuenue YCEYEHHOIO | yCEeUEeHHOTr0 KOHyCa

KOHYycCa KombunnpoBaHHOE 3aHsTHE

Tema 7.12 Conep:xanne yueOHOro MaTepuaa

[Tap u cdepa, ux cedeHus

ITap u cdepa. Bzaumuoe pacnonoxkerne cheprl U TIOCKOCTH.
Ceuenue mapa, chepsl

KoMOuHupoBaHHOE 3aHSTHE

Tema 7.13

IMousitue 06 0OBEME Terna.
OrtHo1enne 00BEMOB
MMOIOOHBIX T

Conep:kanue y4eOHOro MaTepHasa

ITousitne 06 obwveme Tema. OObem kyba U MPSMOYTOJBLHOTO
napauienenunena. O0bem npusmbl U LuauHApa. OTHOLIEHHE
00beMOB  TOAOOHBIX  Ted. [ 'eOMeTpHuecKuil  CMBICT
onpeAenuTeNs 3-ro nopsiaka

KoMOuHupoBaHHOE 3aHSTHE

Tema 7.14
O0BeMBbl u IUIOI AU
MOBEPXHOCTEHN Te

Conep:kanue y4eOHOro MaTepHasa

ObObembl mmpamMuabsl U KoHyca. OOvem mapa. Ilnomanu
MOBEPXHOCTEH Te
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KoMOuHnpoBaHHOE 3aHSITHE

Tema 7.15 Conep:xanne yueOHOro MaTepuaa
KomOunarumn KoMOuHamu reoMeTpuieckux Tel
MHOTOTPDaHHMKOB W Tel | [IpakTudeckoe 3aHsTHE 4
BpallleHus
Tema 7.16 Conep:xanne yueOHOro MaTepuaa
I'eomeTpuueckue Hcnonb3oBanre KOMOMHAIINI MHOTOTPAHHUKOB U TEJ BPAILICHHS
KOMOUHAILIMY HA IPAKTUKE | B MPAKTHKO-OPHEHTHPOBAHHBIX 33/1a4axX
[paKkTHYECKOE 3aHSATHE 4
Tema 7.17 Conep:xanne yueOHOro MaTepuaa
Pewenue 3ama4. | OObeMBl M IJIOMIATM TMOBEPXHOCTH MHOTOIPAaHHHKOB M TeJ
MHOrOrpaHHHKH U Telia | BPalleHus 2
BpALICHUS KonTponpHas padora Ne6
Pasnean 8. 14
IlepBoobOpa3Han
byHxuum, ee
NpHMeHeHHe
Tema 8.1 Conep:xanne yueOHOro MaTepuaa OK-01. OK-02. OK-
IlepsooOpasHas GyHKIMU. | 3amaua O BOCCTAHOBJICHMH 3aKOHA MIBIMKEHHs IO HW3BECTHOM 03 OIJ<-O 4 OIJ<-05
[paBuna HAXOXKIEHUA | ckopocTd. [loustue wuHTerpupoBaHusi. (O3HaKOMIIEHHE C (3K-O 6 (3K-O7 ’
o ) )
nepBoOOpPa3HBIX MOHATUEM WHTerpajia U MmepBoOOpasHON uisi (PYHKIUU y=f(x2. TIK 5.2, JIP4, JIP19
Pemenue 3amad Ha CBs3b MepBOOOpPA3HON U €€ MPOU3BOMHOM,
BBIYUCIICHHE TiepBOOOpasHOi mis naHHOH (yHKumu. Tabmmua 2
dbopmy ans HaXOXKIEHHsT epBOOOpasHbIX. M3yueHne npasuia
BBIYUCIICHHS [I€PBOOOPA3HOMN
KomOuHnpoBaHHOE 3aHsTHE
Tema 8.2 Conep:xanne yueOHOTo MaTepuaa
IInomane KpPUBOJMHEWHON | 3amavu, MPUBOISAIINE K MOHITHIO OMPENeIeHHOrO HHTErpaia — O
Tpamnenuy. ®opMysa | BBIYMCACHHH  IUIOLIAAM  KPUBOJHMHEHHOW  Tpameuud, O
Herorona — JleitOnnma nepeMenieHMn Touku. lIoHsTHE oOmNpenenéHHOro HHTErpaia.
I'eomerpuueckuii ¥ (U3NYECKH CMBICT  ONPENEICHHOTO 2
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uHrerpana. @opmyna Herorona— JleiOnmma

KoMOuHupoBaHHOE 3aHSITHE

Tema 8.3 Conep:xanne yueOHOro MaTepuaa
Heonpenenennsiit u | [lonsTHE HEONPENEeNEHHOTO HHTErpaia
OmnpenesieHHbIA HHTErpasbl | KoMOnHUPOBaHHOE 3aHATHE 2
Tema 8.4 Conep:xanne yueOHOro MaTepuaa
IlonsaTne 00 | T'eomeTpuyeckuii CMBICIT OTPENEIEHHOrO HHTErpaia
ompeneNeHHoM HuHTerpane | KoMGuHUpOBaHHOE 3aHSATHE 2
KaK Iomanu
KPUBOJIMHEHHON Tpanenun
Tema 8.5 IIpodeccnonanbHO-OPHEHTHPOBAHHOE coaep:kaHue
OmnpeneneHHblii HUHTErpan | (comep:kaHue MPUKJIATHOTO MOXYJIsI)
B JKM3HU I'eoMeTpuueckuii cMbICH OmnpeneaeHHoro uHrerpana. @opmyna
HetotoHa - Jleiibauna.
Pewenne 3amau Ha NpUMEHEHUE HMHTErpaja Jisi BbIUHUCICHUS
(U3MYECKUX BEJIMYUH H TLIOMIanen 4
IIpakTuueckoe 3ansTHe
Tema 8.6 Conep:xanne yueOHOro MaTepuaa
Pemenne 3ana4. | IlepBooOpasnas byHKIMH. IIpasuna HaX OJKICHUS
IlepsooOpasnas ¢yHKIMY, | mepBooOpasHbiX. Ee npumeHeHue 2
€e NPUMEHEHNe KonTponpHas pabora Ne7
Pasznen 9. 16
Crenenu H KOPHH.
Crenennas pyHkuus OK-01, OK-02, OK-
Tema 9.1 Conep:xanne yueOHOro MaTepuaa 03, OK-04, OK-05,
Crenennas ¢ynkuus, ee | [loHsTHe KOpPHS N-OH CTENMEHM M3 IEHCTBUTEIBHOTO YHCIIA. OK-06, JIP14
CBOWCTBA @yHKIMU Y = VX wux cBoiicTBa u rpaduku. CBOICTBAa KOPHS N-
Ol CTeneHn 4
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KoMOuHnpoBaHHOE 3aHSITHE

Tema 9.2 Conep:xanne yueOHOro MaTepuaa

IIpeobpazoBanne IIpeobpasoBanne NppaLMOHATIBHBIX BBIPAKEHHIH

BBIPAKEHUH C KOPHsAMU N- | KOMOMHHUPOBAHHOE 3aHSTHE 4

Ol CTeneHn

Tema 9.3 Conep:xanne yueOHOro MaTepuaa

Csoiictea  crenenn ¢ | [lonsitue cremeHu ¢ Jr0ObIM  PAaLlMOHANBHBIM TOKA3aTENIEM.

palMOHATIbHBIM u | CreneHHbIe PYHKLNH, UX CBOIMCTBA U rpaduku

NEHCTBUTENIbHBIM KomOunnpoBaHHOE 3aHsTHE 2

MOKa3aTeNsAMU

Tema 9.4 Conep:xanne yueOHOro MaTepuaa

Pewenue PaBHOCHJIBHOCTD MpPpALMOHAJIbHBIX YPaBHEHUN U HEPaBEHCTB.

HPPaLIMOHAIIBHBIX Mertonel ux peuieHus. Pelnenne nuppaluoOHadbHBIX YPABHEHUN U

YpPaBHEHUIN U HEPABEHCTB HEPABEHCTB 4
KombunnpoBaHHOE 3aHsTHE

Tema 9.5 Conep:xanne yueOHOro MaTepuasa

Crenenu 51 kopHu. | Onpenenenue creneHHoON GyHKIMH. Mcnonb3oBaHue ee CBOWCTB

CrenenHas pyHKUUSA IIPU PELIEHUN YPABHEHUHN U HEPABEHCTB 2
KonTponbHast pabora Ne8

Pasznen 10. 16

IlokazaTenbHas

dyHxuusn

Tema 10.1 Conep:xanne yueOHOro MaTepuaa

IToxasarenpHast (¢yHkuus, | CreneHb € NPOM3BOJILHBIM JE€HCTBUTENBHBIM ITOKA3aTENEM. OK-01, OK-02, OK-

ee CBOICTBa Omnpenenenue nokasaTeNbHOH QYHKIUH, €€ CBOHCTBA U rpaduk. 03, OK-04, OK-05,
3HaKOMCTBO C TIPUMEHEHHEM TIOKa3aTeNbHOW  (DYHKIHH. OK-06, JIP14
Pemenne  mokasaTeNbHBIX — ypaBHEHMH  (PyHKIIMOHAJIBHO- 4

rpaUIeCKuM METOIOM

KomOuHupoBaHHOE 3aHSTHE

Tema 10.2

Conep:kanue yq4eOHOro MaTepHasa
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Pemenne mnoka3zaTeabHBIX
YpPaBHEHUN U HEPABEHCTB

Pemenne noka3aTenbHbIX YPaBHEHUNW METOAOM YPaBHMBAHUS
MOKa3aTeNed, METOAOM  BBEIAEHUS HOBOW  IEPEMEHHOM,

byHKUNOHATBHO-TpapIECKIM METOJIOM. Pewenue 8
MOKa3aTeIbHbIX HEPABEHCTB
IIpakTuueckoe 3ansTHE
Tema 10.3 Conep:xanne yueOHOro MaTepuaa
Cucrempl MOKa3aTeNbHBIX | PelieHne cUCTeM MoKa3aTeNbHbIX YPaBHEHHH
ypaBHEHUI KOMOMHUPOBAHHOE 3aHATHE 2
Tema 10.4 Copnepxxanne yueOHOro MaTepuaa
Pemenne 3a7a4. | Pemenne noka3aTeNbHbIX YPaBHEHHWNM METOAOM YPaBHHBAHUS
ITokazarenbHast PyHKITUS MOKa3aTesiel W METOAOM BBEICHUS HOBOW IEPEMEHHOM.
Pemenne nokasaTenbHbIX HEPABEHCTB 2
KonTponpHas padora Ne9
Pazgen 11. Jlorapu¢gmel 26
Jlorapudmuueckasn
dyHxuusn
Tema 11.1 Conep:xanne yueOHOro MaTepuasa
Jlorapudm gnucna. | Jlorapudm umcna. JlecaTmuHBIi M HATypajbHBIA JIOTapu(MBI,
JecaTuanblit U | YUCIIO €
HaTypajbHbIH Jorapudmel, | KoMOMHUPOBAaHHOE 3aHATHE 4 OK-01, OK-02,
IHCIIO © OK-03, OK-04,
Tema 11.2 Conep:xanne yueOHOro MaTepuaa OK-05, OK-06,
CsoiictBa  norapu¢mos. | Cpoiicrsa sorapudmos. Onepanust sorapuGMUpOBaHUS. JIP4.J1P14
Onepanus KombOunnpoBaHHOE 3aHsTHE 4
norapuMUPOBAHUS
Tema 11.3 Copnepxxanne yueOHOro MaTepuaa
Jlorapudmmueckas Jlorapudmuueckast QyHKIHUS 1 ee CBOMCTBA
(byHKIMsA, ee CBOWCTBA KomOunnpoBaHHOE 3aHsTHE 4

Tema 11.4

Conep:kanue yq4eOHOro MaTepHasa
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Pemenue ITonsiTue JorapuMHIECKOTO YPaBHEHHUSL. Onepanust
JorapupMUIeCcKux NMOTEHLUPOBaHUA.  Tpu  OCHOBHBIX  METOAAa  peLIeHUs
yYpaBHEHHH U HEPABEHCTB | JIOrapu(pMHUIECKUX ypaBHEHMH: (PYHKIHMOHATBHO-IPa(UIECKHIA,
METOJ MOTEHLUPOBAHUS, METOJl BBEIECHHUsI HOBON NEPEMEHHOM. 6
Jlorapudmuueckne HepaBeHCTBA
KombOunnpoBaHHOE 3aHsTHE
Tema 11.5 Conepxxanne yueOHOro MaTepuaa
Cucremsl ANropuT™M pelieHHsl CUCTeMBbl ypaBHEHHMIl. PaBHOCHIBHOCTBH
JorapupMuIecKux JorapupMHUECKIX YPAaBHEHUH 1 HEPABEHCTB
ypaBHEHUM KoMOuHnpoBaHHOE 3aHSITHE 2
Tema 11.6 IpodeccnonanbHO-OPHEHTUPOBAHHOE coaepxaHue
Jlorapudmsl B mpupozae u | (cogep:kaHue NPUKJIATHOIO MOIYJIs1)
TEXHUKE IIpumenenne gorapudma. Jlorapudpmuueckas companbp B
npupoae. Ee marematnueckue CBONCTBA 4
IIpakTuueckoe 3aHsTHE
Tema 11.7 Conep:xanne yueOHOro MaTepuasa
Pewenue 3ama4. | Jlorapudmmueckast byHKIHA. Pewenue MPOCTENIINX
Jlorapudmsr. JorapupMUUECKNX YpaBHEHUH 2
Jlorapupmuueckas KonrpomnpHas padora NelO
byHKIUS
Paszpnen 12. 10 OK-01, OK-04, OK-
MHo:kecTBA. DJIEMEHTBI 06, OK-07,TIK 5.2,
Teopuu rpados JIP19
Tema 12.1 Conep:xanne yueOHOro MaTepuaa
MHoskecTBa Ilonstue  muOokectBa.  I[logmHokectBO.  Omepaumu ¢
MHOXXECTBaAMHU 2
KomOunnpoBaHHOE 3aHsTHE
Tema 12.2 IIpodeccnonanbHO-OPHEHTUPOBAHHOE coaepxaHue
Omnepanyy ¢ MHOXKECTBAMH | (COAepKAHHE MPHKJIATHOTO MOIYJIA)
Onepauuu ¢ MHOXecTBaMU. PellieHne NpuKaaHbIX 3a7a4
[pakTUYECKOE 3aHATHE 2
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Tema 12.3 Conep:xanne yueOHOro MaTepuaa
I'padwr [Tonsitue rtpada. Ces3HBI Tpad, nepeBo, 1wka rpad Ha
TUTOCKOCTH 4
IIpakTnueckas padora
Tema 12.4 Copnep:xanne yueOHOro MaTepuaa
Pemenue 3aga4. | Onepatmu ¢ MHOXecTBaMu. ONHCaHUE PEANTbHBIX CHUTyalUil ¢
MmuosxkectBa, I'padel U ux | momorneto MHOKeCTB. IIprumeHeH e rpadoB K PELIEHHIO 3a1a4
IPUMEHEHHE KonTponbhas paGora Nell 2
Pazgen 13. DuemeHTHI 24
KOMOHMHATOPHKH,
CTATUCTHKH M TeOpHH
BeposATHOCTe
Tema 13.1 Conep:xanne yueOHOro MaTepuaa
OcHoBHbIE nousitus | [lepectaHoBKH, pa3MeleHHs], COUETAHUS.
KOMOWHATOPHUKHU 4
KombunnpoBaHHOE 3aHsTHE.
Tema 13.2 Conep:xanne yueOHOro MaTepuaa
CobpitHe, BEpOATHOCTL | COBMECTHBIE W HECOBMECTHble CcOOBITHs. Teopembl O OK-01. OK-02
coOpitusa.  CroKeHHe U | BEPOSITHOCTH  CYMMBI  COOBITHH. Y CIIOBHAasi  BEPOSITHOCTB. OK- 03’ OK-0 4’
YMHOKEHUE BEPOSATHOCTEH | 3aBUCHMBIE U HE3aBHCHUMBIE COOBITHS. TeopeMbl O BEPOSTHOCTH OKJ- 05 ’
. )
NPOU3BENCHUS COOBITHA. 4 [1K 5.2, JIP19
KombOunnpoBaHHOE 3aHsTHE
Tema 13.3 IIpodeccnonanbHO-OPHEHTUPOBAHHOE coaepxaHue
BeposiTHOCTB B | (comepkaHHe MPHUKJIATHOTO MOIYJIsI)
poheCCHOHATTBHBIX OTHOocUTEJIbHAST YaCTOTAa COOBITHS, CBOMCTBO €€ YCTOWYMBOCTH.
3a1a4dax CraTuctuueckoe ornpezeneHue BEPOSATHOCTH. Onenka
BEPOSITHOCTH COOBITHS 4
IIpakTuueckoe 3ansTHE
Tema 13.4 Conep:xanne yueOHOro MaTepuaa

JuckpeTHas clyvaiiHas
BEJINYMHA, 3aKOH ee

Buaet caywalineix  BenmuumH.  OmnpeneneHue  IHCKPETHOM
CllydyaliHOI BeNUYUHBL 3aKOH paclpenefeHusl IHUCKPETHOU
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pacrpeneneHust CJIy4aliHOU BeIN4MHBL Ee 4ncIoBble XapaKTePUCTUKH 4
KoMOuHnpoBaHHOE 3aHSITHE
Tema 13.5 Conep:xanne yueOHOro MaTepuaa
3agaun  MmareMaTHdyeckol | Bapuarmonnsiii  psin.  [logwron wactor u  rucrorpamma.
CTaTUCTUKH CrarucTudeckre XapakTepUCTHUKU psaa HaOF0OAaeMbIX TaHHBIX
KoMOuHupoBaHHOE 3aHSITHE
2
Tema 13.6 IIpodeccnonanbHO-OPHEHTHPOBAHHOE coaepxaHue
CocraBnenne Tabmuu u | (cogep:KaHHe MPHKJIATHOIO MOIYJIs1)
IuarpaMm Ha MPAKTHKE [TepBuunast 0OpadoTka CTaTUCTUYECKUX NaHHBIX. | paduyeckoe
ux npencrasieHue. HaxokaeHue cpegHUX XapaKTEepPHUCTHUK,
HaOJFO1aeMBIX TAaHHBIX 4
IIpakTuueckoe 3ansTHE
Tema 13.7 Conep:xanne yueOHOro MaTepuaa
Pewenue 3a1a4. | DnemMeHTel koMOMHAaTOpUKH. CoObITHE, BEPOSITHOCTH COOBITHSL.
DNeMeHTbI CnosxeHue 1 yMHOKEHHE BEPOATHOCTEN
KOMOHMHATOPHUKHY, KonrponbHaast padora Nel2 2
CTaTUCTUKM U TEOpHUH
BEPOSATHOCTEM
Pazgen 14. YpaBHeHus u 26
HepaBeHCTBAa
Tema 14.1 Copnep:xxanne yueOHOro MaTepuaa
PaBHOCUNBHOCTH PaBHOCUIIBHOCTE ypaBHeHMII U HepaBeHCTB. OmnpepneneHus.
ypaBHEHUM U HepaBeHCTB. | OCHOBHBIE TEOPEMbI PABHOCHIIBHBIX MEPEXOJaX B YPABHEHUSAX U OK-01, OK-02, OK-
O6mue MeToanl peimieHus | HepaBeHncrax. OOmiue METONBI PELIEHHs YPaBHEHHIA: MEPEXO 4 03, OK-04, OK-05,

OT paBeHCTBA (YHKIOMA K PAaBEHCTBY apryMEHTOB IS
MOHOTOHHBIX (DYHKIIHIA, METOHN Pa3JIOKEHUST Ha MHOXKUTEJIH,
METOZl BBENEHUS HOBOH MepeMeHHOH, (HyHKIHMOHAJIBHO-
rpaduueckuii MeTox

KomOuHupoBaHHOE 3aHSTHE

Tema 14.2

Conep:kanue yq4eOHOro MaTepHasa

OK-06,
TIK 5.2, JIP14
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I'paduuaecknii meron | O0mue MeToabl pelIeHHsT HEPABEHCTB. MEePEXOA OT CPaBHEHHS
peLeHust ypaBHEHHH, | 3HAYeHUH (PYHKIUI K CPaBHEHHIO 3HAYEHUH apryMEHTOB IS
HEPaBEHCTB MOHOTOHHBIX (YHKIMH, METOJ HHTEPBAJIOB, (YHKIIMOHAJIBHO-
rpaduyeckuii meron. ['paduueckuii MeTon peleHus: ypaBHEHHIA 4
Y HEPABEHCTB
KoMOuHupoBaHHOE 3aHSITHE

Tema 14.3 Conep:xanne yueOHOro MaTepuaa

VYpaBHenust u HepaBeHCTBa | OnpeneneHue MonyJsi. PackpeiTue MOmyssi MO OIMpPENENeHUIO.

C MOAyJIEM IIpocTefimme ypaBHEHMsI M HEPAaBEHCTBA C  MOAYJIEM.
IIpuMmenenne paBHOCUIIBHBIX IEPEXON0B B OMPENEIECHHBIX TUMAX 4
yYPaBHEHUI U HEPABEHCTB C MOAYJIEM
KoMOuHupoBaHHOE 3aHSTHE

Tema 14.4 Conep:xanne yueOHOro MaTepuaa

VYpaBHEHUs U HEPABEHCTBA | 3HAKOMCTBO ¢ mapamerpoM. llpocrefimiue ypaBHEHHA W

C napaMeTpaMu HEPaBEeHCTBA C apaMeTpoM 4
KomOuHupoBaHHOE 3aHSITHE

Tema 14.5 IpodeccnonHanbHO-OPUEHTUPOBAHHOE coaepxaHue

CocraBneHue u peleHHe | (coaep:KaHHe NPHKJIATHOTO MOIYJIA)

npodeccHOHANbHBIX 3a7au | PeleHne TEKCTOBBIX 3a1a4 MPOPECCHOHATBHOTO COEP KaHUsI

C TIOMOIIBIO YPaBHEHUM [IpakTuueckue 3aHATHs 8

Tema 14.6 Conep:xanne yueOHOro MaTepuaa

Pemenne 3ama4. | OOmme  MeToApl  peIIeHHWs  ypaBHEHWH. YpaBHEHHA U

VYpaBHEHUS U HEPABEHCTBA | HEPABEHCTBA C MOAYJIEM U C MapaMeTpaMu
KonTponpHast padora Ne 13 2

CamocrosiTesibHAS Coznanue Npe3eHTaluU Ha TeMy «Hcropus 10

padora od0yuaromerocsi

OTKPBITUS] KOMIUIEKCHBIX YHCEID)
Cospnanne npesenraunu «KoopauHaThl BEKTOPBI BOKPYT HAC)
ITonroroBka coobmeHust «MCTOpHst CTAHOBICHHS U Pa3BUTHS
TPUTOHOMETPHUN)

Cosnanue npeseHTauny « MHOTOrpaHHUKH B MOel npodeccumn»
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Cocrasnenue kpoccopna «Kpyrible Tena U X 3J€MEHTbI)
Coznanue npesentauuu «Kpyrible Tena BOKpYT Hac»

KoncyabTanuun 10
IIpomexyTounas arrecranus (JK3amMeH) 6
Bcero: | 336

Ilo kaoicooii meme onucwviéaemcst cooepicanue YueOH020 Mamepuana (6 OUOAKMUYECKUX eOUHUYCX), HAUMEHOBAHUS HeOOX0OUMbIX A1AOOPAMOPHDIX,

npakmuyeckux u unvx 3auamuil. O6vem uacos onpeoensemcs no Kaxrcoot nosuyuu cmonoya 3.

*[IpogheccuonansHo-OpueHMUPOBAHHOE COOepICcane Moxcem Obvims pacnpedesenHo No pazoenam (memam) Ui CKOHYEHMPUPOBAHO 8 paszoee

Ipuknaonoii Mmooy
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3. YcnoBusa peanvsayumn nporpaMmsbl 06u,e06pa3oBaTtesibHOl ANCLUMANHDI

3.1. Ana peanu3ayum nporpaMmMmbl AUCLUMIUHBI AO/DKHbLI 6bIThb NPefyCMOTPEHbI CledyloLme
crieynanbHble MOMELLEHUS:

Peanusauusa nporpammbl AUCLUMNANHBI TPebyeT HaMuusa y4ebHOro KabnuHeTa MaTeMaTUKM.
O6opypoBaHue y4yebHOro KabmHeTa:

- NOCaf0YHbIe MecTa N0 KOMMYECTBY 00y4daloLnXCs;

- paboyee mMecTO npenojaBaTens;

- KOMM/EKT y4ebHO-HarnsaHbIX Nocoouii;

- KOMM/EKT 3/IeKTPOHHbIX BUAeoMaTepuasnos;

- 3alaHnSA 4N KOHTPO/IbHbIX paboT;

- NpoeccMoHarbHO OPMEHTUPOBaHHbIE 3a/jaHNS;

- MaTepuasnbl 3K3ameHa.

TexHnuecKmne cpeacTaea 06ydeHUN:

- NepCcoHasIbHbIN KOMMbIOTEP C IMLEH3MOHHBIM MPOrpaMMHbIM 06ecreveHmneM;

- NPOEKTOP C 3KPaHOM.

3.2. MuthopmaymnoHHoe obecnevyeHne 0byyeHNs

L AnekcaHgpos, A.[l. F'eomeTpusa. 10-11 knaccbl :y4vebHuk / A.L. AnekcaHgpos, J1.A.
BepHep, B.N. Pobkuk. - M. : N3patenbctBo «llpocBeweHne», 2020. - 257 c¢. - ISBN: 978-5-09-
062551-7 / - TeKCT : HEMOCPEACTBEHHbIN

2. Mopakosuu, A.I'. Anrebpa v Hadana maTemaTuyeckoro aHanmsa. 10 knacc: B 2 4. 4.
1. Y4yebHMK Ang ydauimxca obueobpasoBaTelbHbIX yupexaeHUn (NpounbHbIn ypoBeHb) [/ A.l.
MopgkoBeuny, N.B. CemeHoB. - M. : MHemo3nHa, 2020. - 457 c. - ISBN: 978-5-346-01200-9 / - TekcT
: HEMOCPEACTBEHHbIN

3. MopakoBunu, A.I'. Anrebpa n Hadana maTemaTu4yecKoro aHanmsa. 11 knacc: B 2 4. 4.
1. Y4ebHMK Ans y4dauimxcs o06uieobpasoBaTeibHbIX yupexaeHun (NpodunbHbIn ypoBeHb) / ALl
MopakoBsunu, N.B. CemeHoB. - M. : MHemo3nHa, 2020. - 351 c. - ISBN 978-5-346-03199-4/ - TeKkcT :
HEernocpeaCcTBEHHbIN

4, Mopgkosuu, A.I'. Anrebpa v Hadana maTemaTuyeckoro aHanmsa. 10 knacc: B 2 4. 4.
2. 3aflayHMK AnAa yyawmxcs obuieobpasoBaTefibHbIX yupexaeHuii (NpodunabHblA ypoBeHb) / A.l.
Mopgakosud, J1.0. AeHuwesa, J1.W. 3BaBud [u gp.] - M.: MHemo3nHa, 2020. - 336 ¢. - ISBN: 978-5-
346-01202-3/ - TeKCT : HEMOCPEeACTBEHHbI

5. Mopakosuu, A.I'. Anrebpa v Hadana maTemaTu4yeckoro aHanmsa. 11 knacc: B 2 u. 4.
2. 3afayvyHuK A8 ydawmuxcsa obuieobpasoBaTefibHbIX yupexgeHui (npodunbHblil ypoBeHb) / ALl
Mopgakosud, J1.0. OeHnwesa, /1.W. 3BaBud [u ap.],- M. :MHemo3unHa, 2020. - 137 ¢. - ISBN: 978-5-
346-02411-8/ - TeKCT : HeNOCPeACTBEHHbIN

3.2.2. [OonNoNHUTEeNbHbIE NCTOYHUKWN

1. Bcepoccuiickne nHtepHeT-onumnuaabl. - URL: https://online-olympiad.ru / (gata obpalieHus:
12.07.2021). - TeKCT: 3/IEKTPOHHbIN.

2. HayuHaa anekTpoHHasa 6ubnmnoteka (H3B). - URL: http://www.elibrary.ru (gata
obpaiteHns: 12.07.2021). - TeKCT: 3M1EKTPOHHbINA.
3. OTKpbITbLIA KonnelK. MaTtemaTuka. - URL: https://mathematics.ru / (gata obpalyeHuns:

08.06.2021). - TeKCT: 3/1eKTPOHHbIA.
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4. MosTopum martematmky. - URL: http://www.mathteachers.narod.ru / (gaTa
obpauwleHns: 12.07.2021). - TeKCT: 3/1EKTPOHHbINA.

5. CnpaBo4YHUK no MaTtemaTuke ansa LLIKONTbHUKOB. - URL.:
https://www.resolventa.ru/demo/demomath.htm / (paTta o6paweHnsa: 12.07.2021). - TekKcT:
3NEKTPOHHBIN.
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4. KoHTpOJIb U OLIEHKA Pe3yJIbTATOB 0CBOEHHsI 0011e00pa30BaTe/IbHONH AUCHHILINHBI

KoHTpoab u oneHka pe3ysibTaToB OCBOEHUs 0011e00pa30oBaTeNbHON AMCLIUIUIUNHBI PACKPBIBAIOTCS

quepes AUCHUIIJIMHAPHBIE

pe3yJIbTaTHL,

HalpaBJICHHBIC

Ha

dbopmupoBanme

o0mux wu

npoecCHOHANIBbHBIX KOMIIETEHLINI 110 pa3fenaM U TeMaM COepKaHus yueOHOTo MaTepuana.

Oowmas/npodeccnonanbHas Pa3znen/Tema Tun oneHOYHBIX dopmupyembie
KOMIETEHIIUs MepOnPUSTUS pe3yJbTaThl

OK 01. Beibupats ciocodbr  [P1,Temsr 1.1, 1.2, 1.3 | Tectupopanue MP1-I1P33;
peleHus 3a1a4 M-o/c', 1.4,15,1.6 YcTHBII onpoc JIP B yactu
podeCCUOHATBHOM P2, Tembl 2.1, 2.2,| Maremarnueckuii | TpynoBoro

2.3, 2.4, 2.5 Il-o/c,
NeSITeIbHOCTH b6 TUKTAHT BOCIHTAHUS;
NPUMEHUTENBHO P3, Temsi 3.1,3.2.3.3 HnausunyanbHast MP Osnanenue
K Pa3JMYHbIM KOHTEKCTaM M-o/c, 3.4 CaMOCTOSITeNIbHASL | YHUBEPCAJTbHBIMU

P4, Temer 4.1, 4.2, | pabora y4eOHBIMU

4.3, 4.4, 45, 4.6, 4.7 | TlpencraBneHue MO3HAaBATEILHBIMHU

[1-o/c, 4.8, 4.9, 410, | pesynsratos TNEeHCTBUSAMHU:

11 MPAKTUIECKHX a) 6a3oBbIe

P>, Temsi 5.1,5.2 pabot JIOTHYECKHE

Po, Temst 6.1, 6.2, 3amura neiicteusi, 0) 0a30BbIE

6.3,6.4,6.5,6.6,6.7, ’

6.8, 6.9, 6.10 TI-o/c, TBOPUYECKHX padOT | UCCIIEAOBATEIBCKUE

611 3ammura NEeHCTBHSL.

P 7, Tembr 7.1, 7.2, MHAMBANyaJIbHBIX

7.3,74,75,7.6,7.7 IIPOCKTOB

[1-0/c,7.8,7.9,7.10 Konrponbhas

[T-o/c, 7.11,7.12, pabota

7.13,7.14, 7.15, Brinonuenue

7.16,7.17 3K3aMeHaIlMOHHBI

P8, Temsnr 8. 1, 82j X SaHaHI/Iﬁ

8.3,84,85,86

P9, Temnp1 9.1, 9.2,

9.3,9.495

P10, Temsr 10.1,

10.2, 103,104

P11, Temsr 11.1,
11.2, 11.3 IT-o/c,
11.4,11.5, 11.6II-
o/c, 11.7

P12, Temsr 12.1,
122,123,124

P13, Temsr 13.1,
13.2,13.3,13.4,13.5
[T-o/c, 13.6

P14, Temsr 14.1,
14.2,143,14.4, 145

1
MpogheccuoHansHoe-opueHMuUPosaHHoe codepraHue
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[T-o/c, 14.6

OK 02. Ucnonw30BaTh P1, Tema 1.1, 1.2, 1.3 | TecTtupoBanue IIPS, 11P21, ITP30;
COBPEMEHHbIE CPEICTBA [1-o/c, 1.4, 15,16 Y cTHBIH ompoc JIP B o61actu
TIOMCKA, aHAJIN3a U P2, Tembt 2.1, 2.2, | Marematuueckuit | LeHHOCTH Hay4HOTO

2.3, 2.4, 2.5 Il-olc, ,
UHTEPIIPEeTalun TUKTAHT MO3HAHMS,

2.6
UH(POPMALIUH, | P3, Temsi3.1,3.2,3.3 HnausunyanbHas MP Osnanenue
WH(POPMALIMOHHBIE M-o/c, 3.4 CaMOCTOSITeNIbHASL | YHUBEPCAJTbHBIMU
TEXHOJIOTUH JJIsA P 4, Tems! 4.1, 42, | pabora y4eOHbIMU
BBIIOJIHEHUS 3a0a4 4.3, 4.4, 45, 4.6, 47 | TlpencraBnenue O3HABaTEIbHBIMU
npodeccuoHaIbHON [1-o/c, 4.8, 4.9, 410, | pesynsratos TOEeHCTBUSMHU:
AESITeIbHOCTH .11 MPAKTUIECKHX B) pabota ¢

P 5, Tembi 5.1,5.2 pabot uHpOpMaLeH.

P 6, Temp1 6.1, 6.2,

6.3, 6.4.6.5,66,67, | ST

6.8.69. 610 I-0/c, | TBOPUeECKHX paboT

611 3ammura

P 7, Tembr 7.1, 7.2, MHAMBANyaJIbHBIX

7.3,7.4,75,76,7.7 IIPOCKTOB

[1-0/c,7.8,7.9, 7.10 Kontpospnas

[T-o/c, 7.11,7.12, pabota

7.13,7.14, 7.15, Brinonuenue

7.16, 7.17 3K3aMeHAIlMOHHBI

P 8, Temsr 8.1, 8.2, X 3a1aHUN

8.3,84,85,86

P9, Temn1 9.1, 9.2,

9.3,9.495

P 10, Tems 10.1,

10.2,10.3,10.4

P11, Temsr 11.1,

11.2, 11.3 IT-o/c,

114,115, 11.61I1-

o/c, 11.7

P 12, Temsr 12.1,

122,123,124

P 13, Temsr 13.1,

13.2,13.3,13.4,13.5

[T-o/c, 13.6

P 14, Temsr 14.1,

142,143,144, 145

[T-o/c, 14.6
OK 03. [Inanuposats u P 1, Temal.1,12, 1.3 | TectupoBanue 1IP3, 11P10, ITP13;
peanm3oBbIBaTh cobcTBenHoe  [LI-0/c, 1.4, 1.5, 1.6 YcTHBI onpoc JIP B obnactu
npodeCcCHoHaNIbHOE U P 2, Temst 2.1, 2.2, | Naremarnueckuii | ayxoBHO-

2.3, 2.4, 2.5 Il-o/c,
JUYHOCTHOE Pa3BUTHE, b 6 TUKTAHT HPAaBCTBEHHOTO
MPeINPUHIMATETBCKYIO P 3, Tems 3.1, 3.2, WunuBunyaiapHas | BOCIIUTAHUS,
NEATEJILHOCTD B 3.3 II-o/c, 3.4 CaMOCTOSATEIbHAS MP Osnanenue
npodeccuoHanbHOM chepe, [P 4, Temnr 4.1, 4.2, | padota YHHUBEPCATbHBIMU

52




UCIIOJIB30BATh 3HAHUS 1O
(buHAHCOBO IPAMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CHUTYALHSIX

43, 44,45, 46, 4.7
[T-o/c, 4.8, 4.9, 4.10,
4.11

P35, Temsr 5.1,5.2

P 6, Temp1 6.1, 6.2,
6.3,64,6.5,6.6, 6.7,

IIpencrasnenue
pe3yJIbTaTOB
NPAKTUIECKHX
pabot

3amuTa

PeryasITHBHBIMU
NENCTBUAMMU:

a) CaMOOPTaHU3ALIVS,
0) CAaMOKOHTPOJIb,

B) SMOIMOHAIbHBIN

68 69 6.10 [T-o/c TBOPYECKHX PabOT | MHTEJUIEKT,

6.ljl ’ ’ 3amura TIpenoararmuii

P 7. Tembi 7.1, 7.2, UHIUBUAYAIBHBIX | COPMUPOBAHHOCTE.

73,74,75,7.6,7.7 TIPOCKTOB

[1-o0/c,7.8,7.9, 7.10 Koutponerast

M-o/c, 7.11,7.12, pabota

7.13,7.14, 7.15, Brinonnenue

7.16,7.17 3K3aMeHaIlMOHHBI

P 8, Tempr 8.1, 8.2, X 3aJaHuH

8.3,84,85,86

P 9, Temn1 9.1, 9.2,

03,9495

P 10, Tems 10.1,

10.2,103,10.4

P11, Temsr 11.1,

11.2, 11.3 TT-o/c,

11.4,11.5, 11.6II-

o/c, 11.7

P 12, Temsr 12.1,

12.2,123,12.4

P 13, Temsr 13.1,

13.2,133,13.4,135

[T-o/c, 13.6

P 14, Temsr 14.1,

14.2,143,14.4, 145

[T-o/c, 14.6
OK 04. D¢ pexruro P 1, Tema 1.1, 1.2, 1.3 | TectupoBaHue P8, I1P10, Ip22;
B3aMMOJIeHCTBOBATh U [1-o/c, 1.4, 15,16 YCTHBIH onpoc JIP B obnactu
paboTaTh B KOJJIEKTHBE U P 2, Temsl 2.1, 2.2, | Maremarnueckuil | LEHHOCTH Hay4HOro
KOMaHJe gz’ 2.4, 2.5 Il-ole, JUKTAHT IIO3HAHUS,

P 3. Tems: 3.1, 32, WUnnusunyaneHas | MP OBnanenue

3.3 I-o/c, 3.4 CaMOCTOSITENIbHAST | YHUBEPCAIbHBIMU

P 4, Tembl 4.1, 4.2, | pabora KOMMYHUKATUBHBIMHU

4.3, 4.4, 45, 46, 47 | TlpencraBneHue NeHCTBUSMU:

[1-o/c, 4.8, 4.9, 410, | pesynsratos 0) coBMecTHas

11 MPAaKTUIECKHX IesTeIbHOCTD;

g 2’ i:x:i 21’ 2; pabot MP Ognanenue

3 3’ 6.4. 6.5 67. 6 6’. 7 3amura YHUBEPCATbHBIMH

6.8; 6.9; 6.170 H-jo /e, " | TBOp4eckux paboT | peryJasTHBHBIMH

611 3amuTa NEeNCTBUSIMU:

P 7, Temni 7.1, 7.2, UHIMBUAYAIBHBIX | T') IPUHATHE Ce0sl U
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7.3,74,75,7.6,77 MPOEKTOB IPYTUX JIHOJEH,
IM-0/c,7.8,7.9, 7.10 KoHTpomnbHas
[T-o/c, 7.11,7.12, pa60Ta
7.13,7.14, 7.15, BoInoaHe e
7.16,7.17 5K3aMEHAITMOHHBI
P 8, Temsr 8.1, 8.2, X 3a1aHHi
8.3,84, 85,86
P9, Temn1 9.1, 9.2,
93,9495
P 10, Tems 10.1,
10.2,10.3,10.4
P11, Temsr 11.1,
11.2, 11.3 IT-o/c,
11.4, 115, 11.6II-
o/c, 11.7
P 12, Temsr 12.1,
122,123,124
P 13, Temsr 13.1,
13.2,13.3,13.4,13.5
[T-o/c, 13.6
P 14, Tems1 14.1,
142,143,144, 145
[T-o/c, 14.6
OK 05. OcyiecTBisTh P 1, Tema 1.1, 1.2, | TectupoBanue 1IP7, 11PY;
YCTHYIO U THCHMEHHYO 1.3 TI-o/c, 1.4, 1.5, | Vcrasii onpoc JIP B o61actu
KOMMYHHKALUKO Ha 1.6 MaremaTU4eCKull | 3CTETUYECKOTO
rOCyIapCTBEHHOM SI3BIKE 12) 32’ ; ZMBZI 5211_’[ 2'/2’ JUKTaHT BOCITUTAHUS;
Poccuiickoii @eneparyu ¢ 2: 6 0% WUupusunyanbaass | MP Osnanenue
y4eToM ocoOeHHOCTeH P 3, Temb 3.1, 3.2, | CaMOCTOATENbHAS | YHUBEPCAIBHBIMU
COLIMAJIbHOTO U KYJIBTYPHOI'O 33 H-o/c, 34 pa60Ta KOMMYHHUKATHBHbIMH
KOHTEKCTAa P 4, Temur 4.1, 4.2, | TIpencraBienue NEUCTBUSIMU
43,44,45,46,47 | pesynpraron a) obmeHue.
Zl-lol/c, 438,49, 4.10, MPAKTHHYECKHX
P5, Tewsi5.1,52 | Pao°T
P 1, Tema 1.1, 12, | SAUHTa
1.3 Tl-o/c, 1.4, 1.5, | TBOpHEcKX pabor
1.6 3ammura
P 2, Temser 2.1, 2.2, | uHIUBHIYATBHBIX
23, 2.4, 25 1I-0/c, | mpoekroB
2.6 Kontponpnas
P 3, Temnr 3.1, 3.2,
3.3 TI-o/c, 3.4 padora
P 4, Temm 4.1, 4.2, | Brmonnenue
43,44,45, 46,47 | SK3aMCHAlIMOHHbI
IT-o/c, 4.8, 4.9, 4.10, | X 3agaHuii

411
P35, Temn1 5.1, 5.2

P6, Temrr 6.1, 6.2,

2
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63,64,65,66,
6.7,6.8,69,6.10
IT-o/c, 6.11

P7, Temet 7.1,7.2
73,74,75,7.6,
7.7 11-0/c,7.8,7.9,
7.10 IT-o/c, 7.11,
7.12,7.13,7.14,
7.15,7.16,7.17
P8, Temn1 8.1, 8.2
83,84,85,86
P9, Temn 9.1, 9.2
93,9495

P 10, Temsr 10.1,
10.2,10.3,10.4
P11, Temsr 11.1,
11.2, 11.3 IT-o/c,
11.4,11.5, 11.6 I1-
o/c, 11.7

P12, Temsr 12.1,
122,123,124

P 13, Temsr 13.1,
13.2,13.3, 13 .4,
13.5I1-0/c, 13.6

P 14, Temsr 14.1,
142,143, 144,
14.5 T1-o/c, 14.6P
9, Temn1 9.1, 9.2,
93,9495

P 10, Temsr 10.1,
10.2,10.3,10.4
P11, Tems: 11.1,
11.2, 11.3 IT-o/c,
11.4,11.5, 11.6 I1-
o/c, 11.7

P12, Temsr 12.1,
122,123

P 13, Temsr 13.1,
13.2,13.3, 13 .4,
13.5I1-0/c, 13.6

P 14, Temsr 14.1,
142,143, 144,
14.5 T1-o/c, 14.6

2

2

2

OK 06. ITposiBnsATH
rpa’kJaHCcKo-
NaTPUOTHUYECKYIO TO3ULIHIO,
J€MOHCTPHUPOBATh
OCO3HaHHOE MOBEICHUE Ha

P 1, Tema 1.1, 1.2,
1.3 Il-o/c, 1.4, 1.5,
1.6

P6, Temrr 6.1, 6.2,
63,64,65,66,

Tectuposanue
YcTHBII onpoc
Marematnueckuit
JUKTaHT
HWnnusuayanpHas

pPs, 11P13;

JIP B yactu
MaTPUOTUYECKOTO
BOCITUTAHUS,

JIP vactu
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OCHOBE TPaIULMOHHBIX 6.7,68,69,6.10 CaMOCTOSITEIbHAS rPaXJaHCKOTO
00IIeYeIOBEUECKIX IT-o/c, 6.11 pabora BOCITUTAHM,
LIEHHOCTe}, B TOM 4YHCJIE C P7,Temet 7.1,7.2, | TIpencrasnenue
y4€TOM TapMOHU3ALNH 13,7.4,75,7.6, pe3yJIbTaTOB
MEKHALMOHAIBHBIX U 7.711-0/c,7.8,7.9, NPAKTHIECKHIX
MEKPETUTHO3HBIX ; ig 1_7['(1)2 C’77'1 141’ pador
OTHOIIIEHUH, MIIPHUMEHATD I Sarmura
CTaHaapThl 715, 7.16, 7.17 TBOPUYECKHX padoT
P8, Temn1 8.1, 8.2,
AHTUKOPPYILIHOHHOTO $3.84.85.86 3amuTa
MOBEACHUS P 14, Temsr 14.1, WHAWBHUTY AJTbHBIX
142,143, 14.4, MPOCKTOB
14.5 Tl-o/c, 14.6 Korrponbitas
pabota
Brinonnenue
SK3aMeHaIHOHHbI
X 3agaHui
OK 07. CopelicTBOBaThH P 1, Tema 1.1, 1.2, | TectupoBanue 1IP4, 11P11, 1TP12;
COXPAaHEHHIO OKPYKAFOIIeit 1.3 Il-o/c, 1.4, 1.5, | Vernmiit onpoc JP B uacTu
Cpelbl, pecypcocOepekeHHIo, 1.6 MaremaTiuecKuii | 5KOJOTHYECKOTO
IIPUMEHATh 3HaHU: 00 12) 32’ ; Zszl 52 ll_j[-?)./% OUKTAHT BOCIIUTAaHUS.
U3MEHEHUH KIMMaTa, 7 6’ T " | UnpusunyanbHas
IMPUHIUTIBI 6epe>KJII/IBOFO P 3, Temn! 3.1, 3.2, CaMOCTOATEIbHASA
npousBoACTBa, d¢dexTusHo | 3.3 IT-o/c, 3.4 paboTta
IEUCTBOBATL B P 4, Temur 4.1, 4.2, | TIpencraBienue
Ype3BbYANHBIX CHUTYAIUSX 43,44,45,46,47 | pesyapraron
Zl-lol/c, 438,49, 4.10, MPAKTHHEECKIX
PS5, Temp:5.1,52 | Paoor
P6, Tempi 61,62, | S2WuTa
63,6.4.65,6.6, TBOPYECKHX paboT
6.7,68,69,610 | 3amura
-o/c, 6.11 WHAWBHUTY AJTbHBIX
P7, Tempr 7.1, 7.2, [IPOEKTOB
73,7.4,75,7.6, KonTponbHas
7.7 11-0/c,7.8,7.9, pabota
7.10 IT-o/c, 7.11, Brimonnenue
7.12,7.13,7.14, 5K3aMEHAI[HOHHbI
7.15,7.16,7.17 X 3a7aHui
P8, Temn1 8.1, 8.2,
83,84,85 86
P9, Temnr 9.1, 9.2,
93,9495
P 10, Temsr 10.1,
102,103,104

P11, Tems 11.1,
11.2, 11.3 IT-o/c,
11.4,11.5, 11.6 I1-
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o/c, 11.7

P12, Temsr 12.1,
122,123,124

P 13, Temsr 13.1,
13.2,13.3, 13 .4,
13.5I1-0/c, 13.6
P 14, Temsr 14.1,
142, 14.3, 144,
14.5 T1-o/c, 14.6

IIK 5.2. OpranuzoBbIBaTh
MaTepHaIbHO-TEX HIUECKOE
obecrieueHne mporuecca 1o
TEXHUYECKOMY
00CITy’)KMBAHUIO 1 PEMOHTY

ABTOTPAHCIOPTHBIX CPEACTB.

P1,Temsr 1.1, 1.2, 1.3
[M-o/c,1.4,1.5,1.6
P2, Temer 2.1, 2.2,
2.3, 2.4, 2.5 Il-o/c,
2.6

P3, Tems1 3.1,3.2, 3.3
[T-o/c, 3.4

P4, Temer 4.1, 4.2,
143,44, 45, 46,47
[T-o/c, 4.8, 4.9, 4.10,
4.11

P6, Tems1 6.1, 6.2,
6.3,64,6.5,6.6,6.7,
6.8, 6.9, 6.10 IT-o/c,
6.11

P 7, Tembr 7.1, 7.2,
7.3,74,75,76,7.7
[T-o/c,7.8,7.9,7.10
[T-o/c, 7.11,7.12,
7.13,7.14, 7.15,

7.16, 7.17

P8, Temsr 8.1, 8.2,
8.3, 8.4, 8.5 I1-o/c,
8.6

P11, Temsr 11.1,

11.2, 11.3 IT-o/c,

11.4, 115, 11.6II-
o/c, 11.7

P12, Temsr 12.1, 12.2
[T-o/c, 12.3,12.4
P13, Temsr 13.1,
13.2,13.3,13.4,13.5

[T-o/c, 13.6

P14, Tewmer 14.1,
142, 143,144,145
I1-o/c, 14.6

MaremaTnueckuii
JTUKTaHT
IIpencrasnenue
pe3yJIbTaTOB
MPAKTUYECKUX
pabot 3amura
TBOPYECKHX paboT
Kontponpnas
pabota
Brmonnenue
SK3aMEHAIIOHHBI
X 3aJlaHUN

P4, 11P10,
nPr11,11P12, 11P13,
Pi4;

JIP B yactu
TPYZIOBOTO
BOCIIUTAHUS;

MP Osnanenue
YHUBEPCAJTbHBIMHU
y4eOHBIMU
MO3HABATEIbHBIMU
IeHCTBUSMU:

a) Oa3oBbIC
JIOTUYECKHE
neiicTeus, 0) 6a3oBbIe
HUCCIENOBATEILCKUE
IeHCTBHSI.
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