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Mporpamma y4ebHOM aucumnnuHbl MartemaTuka paspaboTaHa B COOTBETCTBUM C
TpeboBaHuaAMM dreaepanbHOro rocyaapcTBeHHOro obpasoBaTenbHOro ctaHgapTa (aanee —
®rOC) cpegHero obuero ob6pasoBaHus, YTBEPXAEHHOrO npukasom MwuHuUcTepcTBa
obpasoBaHna 1 Haykn P® ot 17 maa 2012 r. N2 413 (C MBMEHEHUAMU U OONOMHEHNAMMN);
MopsiakoM opraHuMsaumm n ocyllecTeneHnss obpasoBaTenbHON AeATENTbHOCTM MO OCHOBHbLIM
obuweobpasoBaTtenbHbIM NporpaMMam - obpasoBaTernibHbIM NporpaMmMamMm  HavanbHOro
obuero, oCHOBHOro obuiero n cpegHero obuiero obpasoBaHus, YTBEPXKAEHHOMO NPUKa3oM
MwuHnpocesaweHns Poccun  0128.08.2020r. Ne442, depepanbHon obpasoBaTenibHON
nporpamMmmbl cpeagHero obuiero obpasoBaHus, YTBEPXKAEHHON NMpuka3zom MuHNPOCBSALLEHWS
07123.11.2022rr Ne1014, MNMucemom MuHnpocselueHna Poccun ot 01.03.2023 Ne 05-592 «O
HanpaBneHMn pekomeHZauuny» (Bmecte ¢ «PekoMeHaaumsiMu Mo peanu3auuu cpeaHero
obwero obpasoBaHus B npefenax ocBoeHusi obpasoBaTesfibHOM NPorpaMmbl CpeaHero
npodpeccnoHanbHoro obpasosaHusy), rOC cpegHero npogeccruoHanbHoro obpasoBaHus,
(nanee — Cl10O) no cneunansHocTn: 23.02.07 TexHundeckoe obCnyxmBaHWe W PEMOHT
aBTOTPAHCMNOPTHLIX CPeAcTB, NPUMepHON paboden nNporpaMmmon no yd4yebHoM AncCUMMNHE
«MaTtemaTtunka» ansa npogeccnoHasnbHbIX obpasoBaTesbHbIX OpraHusauum, paspaboTaHHON
®Ire0y AMNo UPMO, 2022r yteepxaeHHOW Ha 3acedaHnn CoBeTa No oLeHKe coaepKaHus
M KayecTBa MNpPUMEPHbIX pabouymx nporpamm o6uweobpaszoBaTenbHOrO M counanbHO-
ryMaHUTapHOro LMKNOB cpegHero npodeccmnoHansHoro obpasosanus, MNpoTtokon Ne 14 ot
30.11.2022r.

OpraHunsauunsa-paspaboTyumk:
BIMOY «KypraHckumn rocygapCTBEHHbIN KOSNeaK»

PaspaboTyuk:
Hoerun EneHa AnekcangposHa, npenogasatens [BIMNOY «KypraHckui rocyaapCTBeHHbIN
KONnemK»

PekomeHOoBaHa K MCMOMb30BaHUIO: CornacoBaHa:
MpoTokon 3acegaHnst LMKNOBOM KOMUCCUN MO 3amecTutena gupektopa no y4ebHomn
obLeobpasoBaTenibHbIX ANCUUMINH paboTe Y3yH E.C.

Ne 10 ot «27» mag 2025 .

Mpencenatenb LWMKIOBOW KOMUCCUM
Hosrun A. [.

© [oszaul EneHa AnekcaHoposHa, '6INOY KI'K
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1. OBLLUAA XAPAKTEPUCTUKA PABOYEN NPOrPAMMbI YYEGHOWU
ANCLUNJTTUHDI

1.1. MecTo AMCLMNNUHbI B CTPYKTYpe OCHOBHOW o6pa3oBaTefibHOW NporpaMmmbl.
YyebHas  gucumnnuHa  «MatemaTuka» — sABnsieTcs  obsA3aTenbHOM  YacTbio

o6weobpasoBaTenbHOro LMKa OCHOBHOM 0Bpa3oBaTenbHOM NporpaMmbl B COOTBETCTBUM C

®roC CINO no cneumanbHoctTn: 23.02.07 TexHuyeckoe o6CNyXMBaHNE U PEMOHT

aBTOTPAHCMNOPTHbLIX CPEACTB

1.2. Llenu n nnaHupyemble pe3yrnibTaTbl 0OCBOEHUS AUCLUNIUHDI.

1.2.1 Uenu gucumnnutsbl
CopgepxaHue nporpammbl ydebHOM gucumnnuHbl «MatemaTuka» HanpaBfieHO Ha

OOCTUMXKEHNE pe3ynbTaToB €e U3ydeHusi B cooTBeTcTBuM ¢ TpebosaHusmmn ®roC COO c
y4yeTom npodeccnoHanbHom HanpaBnNeHHOCTN orocC Cno.



1.2.2. NMnaHupyemMble pe3ynbTaTbl OCBOEHUA OOLeobpa3oBaTenbHON aucumMnnHbl B cootBeTcTBUMU ¢ ®DIFOC CIMNO u Ha

ocHoBe ®I'OC COO

OOLmne KoMmneTeHLUUN

MnaHupyemble pe3ynbTaTtbl 06y4yeHuUs

Oowme

HVICLIVIHHVIHaprIe

OK 01 BbibupaTb cnoco6bl
pelleHns 3agad
npodeccnoHarnbHOm
NeaTenbHOCTH
NPUMEHNTENBHO

K pasnmyHbIM KOHTEKCTaM

- TOTOBHOCTb K TpyAdy, OCO3HaHMe LEeHHOCTU
MacTepCTBa, prp.omo6me;
- TOTOBHOCTb K aKTMBHOW AEeATeNbHOCTU

TEXHONMOrMYEeCKOn n couuanbHomn
HanpaBreHHOCTN, CMOCOBHOCTL
MHULMMPOBATD, nraHuMpoBaTb n
CaMOCTOSATENBHO BbIMONHATb Takyto
NeATenbHOCTb;

- WHTEpeC K  pasnu4yHbIM
npodeccroHanbHoM AeATeNbHOCTH,
OBnageHue yHuBepcanbHbiMU  y4ebHbIMU
Nno3HaBaTeNbHbIMU OENCTBUSMMU:

a) 6asoBble Nnornyeckme 4encTBns:

- CaMOCTOSTENbHO  hopMynupoBaTb U
aKTyanuanpoBaTb npobnemy,
paccmaTpuBaTb €€ BCECTOPOHHE;

- yCTaHaBnMBaTb CYLECTBEHHbIA MNPU3HaK
nnm OCHOBaHWs ans CpaBHeHus,
knaccudpmkaumm n 0600LeHUS;

- onpegenatb  Uenu  OesiTenbHOCTW,
3ajaBaTb  MapameTpbl W KpUTepun  uX
OCTWDKEHNS;

- BbISIBMATb
NpOTUBOPEUUS B
ABNEHUAX;

- BHOCUTb KOPPEKTVBbI B [OEATENbHOCTb,
OoLeHMBaTb  COOTBETCTBME  pe3ynbTaToB

chepam

3aKOHOMEPHOCTY "
paccmaTpyBaeMbIX

-BrageTb MeTo4amMun JoKa3aTeNnbCTB, anroputMammn pelleHns 3agau;
ymMeHve hopmynmpoBaTth onpeaeneHns, akcuoMbl U TEOPEMBI,
NPUMEHATL UX, MPOBOANTL AoKa3aTeNbHble PacCyXaeHus B Xxoae
pelleHns 3agav;

- yMeTb onepupoBaTb NOHATUAMW: CTeNeHb YMcna, norapugm vmcna;
YMeHWE BbINOMHATb BblYUCIIEHNE 3HaYeHU U Npeobpa3oBaHus
Bblpa)XeHWI CO CTeneHAMN 1 norapudmamm, npeobpasoBaHms opobHO-
paunOoHarbHbIX BbIpaXeHUN;

- yMeTb onepupoBaTb NOHATUAMMW: pauMoOHarbHble, MppauoHarbHbIe,
nokasaTterbHble, CTeNeHHble, lorapuMmnyeckne, TPUroHoMeTpuyeckne
YPaBHEHWS 1 HEpaBEHCTBA, X CUCTEMBI;

- yMETb OnepupoBaTb NOHATUMAMUN: PYHKUMS, HENpepbiBHAA (PYHKLMS,
npou3BoHas, nepsoobpasHas, onpeaeneHHbIn nHTerpan; ymeTb
HaxoanTb NPOU3BOAHbIE ANIEMEHTAPHbIX PYHKLUMIA, UCMOSb3YS
CrpaBOYHbIe MaTepuarnbl; UCCriefoBaTh B MPOCTENLLMX CRyYasx OYHKLUK
Ha MOHOTOHHOCTb, HAXOA4MTb HaMbOoMNbLUME U HAMMEHbLLME 3HAYEHNS
OYHKUMIA; CTPOUTL rpadomkm MHOrO4SIEHOB C MCNOSIb30BaHMEM annapara
MaTemMaTUYeCcKoro aHanumaa; NpUMMeHATb NPOU3BOAHYIO NPY peLleHnn
3a/lay Ha OABWXeHWe; peLlaTb MPakTUKO-OPUEHTUPOBAaHHbIE 3a4a4n Ha
HanbonblUMe U HauMeHbLUNE 3HaYEHUS, Ha HaxoX4eHWe NyTn, CKOPOCTU
N yCKOpEHUS;

- yMETb OnepupoBaTb NOHATUMAMU: paumoHanbHas QYHKUNS,
nokasaTtenbHasa OyHKUUSA, cTeneHHasa yHKUuA, norapmpmmyeckas
PYHKLNSA, TPUrOHOMETPUYECKME PYHKLMN, OBpaTHbIE DYHKLNN; YMEHNE
CTPOUTb rpacOuKN N3yYeHHbIX PYHKLMIA, NCNONb3oBaTb rpadoukn npu
N3y4eHUn NpoLLEeCCOoB M 3aBUCUMOCTEN, MPU peLLEeHNN 3a4a4 U3 apyrnx
y4ebHbIX NpegMeToB 1 3afay U3 pearnbHON XWU3HW; BblpaxaTb

LensM, OUEeHMBaTb PUCKM MOCReacTBUi

bopmynamu 3aBUCUMOCTU MeXay BenuyYnHamu,;




NeAaTenbHOCTY;
pas3BMBaTb KpeaTMBHOE MbILlUfIEHNE npwu
PELLEHUN XN3HEHHbIX NPOobnem

6) 6a3oBble MccnegoBaTenbCKne AENCTBUS:

- BnageTb HaBbIKamMu y4ebHo-
ncernegoBaTenbCKon 7] NPOEKTHOM
NesaTenbHOCTH,  HaBblkKaMKW  pas3peLueHuns
npobnewm;

- BbIIBNATb MPUYMHHO-CIIEACTBEHHbIE CBA3N
N aKTyanMaMpoBaTb 3agady, BblaBUraTb

rMnoTesy ee pelleHusi, HaxoauTb apryMeHTb
nns gokasaTenbCTBa CBOMIX YTBEPXKAEHWN,
3aaBaTb NapameTpbl U KPUTEPUN PELLEHUS;
aHanu3MpoBaTb MONyYeHHble B XOA4e
pelleHns 3adaun pesynbTaTbl, KPUTUYECKM

OoLEeHNBATb nx AOOCTOBEPHOCTb,
NPOrHo3npoBaTb N3MeHeHne B HOBDbIX
yCITOBUAX;

- YMETb nepeHoCcnTb 3HaHUA B

No3HaBaTeNbHYI U MpakTUyeckyto obractu
PKM3HEeOeATeNbHOCTMU;

- YMETb WHTErpupoBaTb 3HAHWUA U3 pasHbIX
npeaMeTHbIX obnacrten;

BblABUraTb HOBble Waew, npegnaraTh
OpUrMHanbHble NOAXOAbl U PELLEHUS;

M  CNOCOOHOCTb UMX  UCMONb30BaHUSA
no3HaBaTenbHOW 1 CoLUManbHON NpakTuke

B

- YMeTb pellaTbh TEKCTOBbIE 3a4a4n pasHbIX TUMOB (B TOM YMCre Ha
NPOLEHTbI, AONN 1 YacTK, Ha ABWXeHne, paboTy, CTOMMOCTb TOBapoB 1
YCNyr, Hanoru, 3agayn n3 obnactu ynpasneHus IMYHbIMU U CEMENHBIMN
dbMHaHCcamK); COCTaBMATb BblpaXXeHWsl, YypaBHEHUS, HEpaBeHCTBa N UX
CUCTEMbI MO YCMNOBUIO 3a4a4u, UccrneaoBaTb NOMyYEHHOE peLleHne n

oL eHMBaTb NpaBaonoaobHOCTb Pe3ynbTaTos.;

- yMeTb onepupoBaTb NOHATUAMU: cpegHee apudmeTndeckoe, meguana,
HanbornblUuee U HauMeHbLUee 3Ha4YeHus, pasmax, anucnepcus,
CTaH4apTHOE OTKITOHEHME YNCNOBOro Habopa; ymeTb U3BneKkaTb,
WHTEepNpeTUpoBaTh UHPOpMaUmIo, NpeacTaBrneHHyo B Tabnuuax, Ha
nuarpamMmmax, rpadmkax, oTpaxkaroLyo CBOMCTBA pearnbHbIX MPOLLECCOB U
ABNEHWI; NPeacTaBNATb MHPOPMAaLMIO C NOMOLLBIO Tabnuy n gnarpamm;
nccnegoBaTb CTAaTUCTMYECKME JaHHbIE, B TOM YMChe C MPUMEHEHNEM
rpadpnyecknx METOAOB M ANEKTPOHHBIX CPEACTB;

- YMETb ONepmpoBaTh MOHATUAMM: CITyHanHbIN ONbIT U CRy4yanHoe
cobbITNE, BEPOATHOCTb Cy4YanHOro CobbITUSA; yMEHME BbIYUCTIATD
BEPOATHOCTb C MCNOSIb30BaHNEM rpadnyecknx METOAOB; MPUMEHSTb
POPMYIbl CAOXEHUSA N YMHOXEHWUSI BEPOSITHOCTEN, KOMOMHATOPHbIE
dbakTbl 1 hopmyrbl NPU peLleHnn 3agad; oLueHnBaTb BEPOSATHOCTH
pearnbHbIX CODObITUIA; 3HAKOMCTBO CO Cry4anHbIMU BEMUYUHAMU; YMEHNE
NPMBOANTL NPUMEpPBI NPOSIBNEHUA 3aKoHa B0ONbLUNX YMcen B MPUPOAHBIX
N OBLLECTBEHHbIX ABNEHUSAX;

- yMETb OnepupoBaTb NOHATUAMMW: TOYKA, NPSIMas, MIOCKOCTb,
NPOCTPAHCTBO, ABYrPaHHbIN Yron, CKpellnBaoLmecs npsvble,
napannenbHOCTb U NePNeHAMKYIIAPHOCTb NPSAMbIX U NITIOCKOCTEN, Yron
MeXay NPSAMbIMU, Yron Mexay nNpsiMo 1 MIOCKOCTbIO, Yron Mexay
NAOCKOCTSAMU, PacCTOsIHUE OT TOYKM [0 NNOCKOCTU, PpacCTOsTHUE Mexay
NPsSIMbIMUX, PACCTOSIHNE MeXAY NNOCKOCTAMW; yMEHNE NCMNONb30BaTh Npu
pelleHnn 3agay nsyvyeHHble dhakTbl U TEOPEMbI MAHUMETPUN; YMEHNE
OLEeHUBaTb pa3Mepbl 06 bEKTOB OKpYXXatoLLEero Mupa;

- YMeTb onepupoBaTb NOHATUAMU: MHOrOrpaHHUK, ceyeHne
MHOrorpaHHuka, Ky6, napannenenuneg, npusma, nupamuaa, urypa u

NOBEPXHOCTb BpaLleHudA, UuMnmHap, KOHycC, wap, C(bepa, ceyeHuA (*)I/Irypbl




BpaLLeHusi, NITOCKOCTb, KacatoLasics cdepsl, UMNMHApa, KOHyca,
nnowagab NOBEPXHOCTU NMpaMuabl, NPU3Mbl, KOHyca, UunuHapa,
nnowaab cdepbl, 06beM Kyba, NPAMOYronbLHOro napannenenuneaa,
nMpamuabl, NPU3Mbl, LMNMHAPA, KOHYCa, Wapa; ymeHne nsobpaxaTb
MHOFOrpaHHUKM 1 NOBEPXHOCTM BPALLEHUS, UX CEYEHUS OT PYKU, C
NOMOLLLI0 YEPTEXHBIX MHCTPYMEHTOB U 3NIEKTPOHHbLIX CPEACTB; yMeHue
pacno3HaBaTb CUMMETPUIO B MPOCTPaAHCTBE; YyMEHWe pacno3HaBaThb
NpaBUNbHbIE MHOTOrPaHHUKMY;

- yMETb onepupoBaTb NOHATUAMWN: OBUXKEHME B NPOCTPAHCTBE, NO40OHbIE
oUrypbl B NPOCTPAHCTBE; NCNOMNb30BaTh OTHOLLEHWE NNoLaaem
noBepxHoCTeN n 06 beMoB NOAOOHbLIX Uryp NpU peLLeHnn 3aaav;

- YMEeTb BbIMUCNATb reoMeTpuyeckne BennyuHbl (4nuHa, yron, nnowanpb,
06beM, Nnowaab NOBEPXHOCTH), UCMONb3ySA N3yYeHHble OPMYIibl U
MeToAbl;

- yMETb onepupoBaTb NOHATUAMU: NPSIMOYrofibHasa cucTema KoopauHar,
KoopAuHaTbl TOYKKN, BEKTOP, KOOPAMHATLI BEKTOPA, CKanapHoe
npovsBedeHve, yron Mexay BeKkTopamun, CyMma BEKTOPOB, Npon3BeaeHve
BEKTOpA Ha YNCNO; HAXOAUTb C MOMOLLbIO U3YHEHHbIX hOPMYI
KoopAuHaTbl cepefuHbl OTpeska, pacCTositHUE MexXay ABYMSI TOYKamu;
-yMeTb BblIGMpaTb NOAXOASLLMN N3YHEHHbI METOA ANS peLleHns 3agayun,
pacrnosHaBaTb MatemMaTudeckme (pakTbl 1 MaTemMaTnyeckme Mmogenm B
NPUPOOHBLIX N OBLLLECTBEHHbIX ABIEHUSAX, B UCKYCCTBE; YMEHNE
NPUBOANTL NPUMEPLI MaTEMaTUYECKNX OTKPLITUIA POCCUNCKON N MUPOBOWN
MaTeMaTUYEeCKON HayKu.

-yMeTb OnepupoBaTb NOHATUAMW: ONpPeAeneHne, akcmoma, Teopema,
cnegcTeve, CBOUCTBO, NPU3HaK, OoKa3aTenbCTBO, PAaBHOCUIbHbIE
bopMynMpoBKN; yMeHne bopmynmpoBaTtb obpaTHOE U NPOTUBOMOOXKHOE
yTBEPXOEHNE, MPUBOANTL MPUMEPBI U KOHTPNPUMEpPbI, UCNONb30BaTb
METO4 MaTeMaTMYECKON UHAYKUMN; MPOBOAUTL LOKa3aTellbHble
paccyXaeHusi Npy peLleHnn 3agad, OLeHnBaTh NOrNMYeCcKyro
NPaBUNbHOCTb PaccyXaeHun,;

- yMeTb onepupoBaTb NOHATUAMU: MHOXECTBO, NOAMHOXECTBO,
onepaunv Hag MHOXeCTBaMW; YMEHMe UCNoNb30BaTb TEOPETUKO-




MHO>XECTBEHHbIN annapart Afisi OnMcaHus pearibHbIX MPOLECCOB U
SIBITEHWIA NPU peLleHnn 3agad, B TOM YMcne U3 gpyrnx y4ebHbIx
npeameToB;

- yMeTb onepupoBaTb NOHATUAMU: rpady, CBA3HbIN rpad, AepeBo, LMK,
rpad Ha NNOCKOCTK; YMEHNe 3agaBaTb U ONUCbIBATb rpadbl pasnnyHbIMm
cnocobamu; ncnonb3oBath rpadbl NPy peLleHnn 3aaav;

- yMeTb CBODOAHO OnepnpoBaThb MOHATUSMU: COYeTaHMe, NepecTaHoBKa,
YMCIO COYEeTaHMn, YMCNO NepecTaHoBOK; GUMHOM HbloToOHa; ymeHne
NPUMEHATb KOMOMHATOPHbIE (haKTbl M pacCyXaeHns ANs pelleHns 3aaay;
-yMETb ONepupoBaThb NOHATUAMM: HaTypanibHOE YNCII0, Lefnoe YncCro,
OCTaTOK MO MOAYM0, paumoHanbHOe YUCNO, uppaLmoHanbHoe Y1cro,
MHOXECTBa HaTyparbHbIX, LEeblX, paunoHanbHbIX, 4ENCTBUTENbHbBIX
umncen; yMeHMe NCnonb3oBaTh NPU3HAKM AENUMOCTU, HANMEHbBLLWIA
oOLLIMIA aenuTenb U HauMeHbLLIee obLLiee kKpaTHoe, anropuTMm EBknnaa
Npu pelleHnn 3agaY; 3HakOMCTBO C pasfiMyHbIMU NO3ULMOHHBIMU
CUCTEMAMWN CHUCTIEHUS;

- yMeTb CBODOAHO onepmnpoBaTh NOHATUSIMU: CTENEHb C LeSbiM
NnokasaTtesiem, KOPeHb HaTypanbHOW CTENEHN, CTENEHb C PaLUOHalbHbIM
nokasarternem, cteneHb ¢ AeNCTBUTENbHbBIM (BELLECTBEHHbIM)
nokasartersem, fiorapudm Ymcna, CMHYC, KOCMHYC U TaHIeHC
NPOM3BOSILHOIO YNCNa;

- YMEeTb OnepupoBaTb NOHATUAMUN: TOXAECTBO, TOXOECTBEHHOE
npeobpa3oBaHune, ypaBHEHNE, HEPABEHCTBO, CUCTEMA YPaBHEHUI U
HepaBEHCTB, PaBHOCUNBbHOCTb YPaBHEHWI, HEPABEHCTB U CUCTEM,
pauvoHarnbHble, MppauuoHarbHble, NoKasaTerbHble, CTEMNEHHbIE,
Inorapudmmyeckune, TPUroHOMETPUYECKNE YPaBHEHNS, HEpaBEHCTBA U
CUCTEMbI; YMEHME peLlaTb YpaBHEHMWS, HEPABEHCTBA U CUCTEMbI C
NOMOLLLI0 PasnUYHbIX MPUEMOB; peLlaTb YpaBHEHUS, HepaBeHCTBa U
CUCTEMbI C MapamMeTPOM; MPUMEHSTbL YPaBHEHUSA, HEPABEHCTBA, NX
cCTEMbI NS peLleHns MaTemMaTUYEeCKNX 3ad4ad U 3ag4ad U3 pasnuyHbIX
obGnacTten Haykun 1 peanbHOW XN3HW;

-yMeTb CBOOOAHO onepmpoBaTh NOHATUSAMU: rpadomK doyHKLMK, obpaTHas
OYHKUMS, KOMIO3UUNS OYHKLUMIA, NMUHENHaa (PYyHKUNA, KBagpaTuyHas




byHKUMS, cTeneHHas OYHKLUMS C LiefbiM nokasaTenem,
TPUrOHOMETpUYECKNe OYHKLMN, OBpaTHbIE TPUrOHOMETPUYECKMEe
byHKUMN, NOKa3aTernbHada 1 norapudmmyeckas yHKUUKN; yMeHne
CTPOUTb rpadmkm OyHKLMIA, BbINONHATL NpeobpasoBaHns rpadhmkos
PyHKLNI;

YMEHWe UCnonb3oBaTh rpatukn YHKLMIA ANA N3y4YeHns nNpoLLeccoB U
3aBMCUMOCTEN NpU peLleHnn 3agad u3 gpyrux y4ebHblx npegmMeToB n U3
peanbHON XWU3HW; BblpaxxaTb (POpPMynamMmn 3aBUCUMOCTU MeXay
BENUYNHaMU;

yMeHne cBOOO4HO onepmMpoBaTh NOHATUAMMW: YETHOCTb PYHKLIMK,
NepnmoanyHOCTb (PYHKLMK, OrpaHNYEHHOCTb OYHKL MM, MOHOTOHHOCTb
PYHKLNN, IKCTPEMYM PYHKLNUN, HanbornbLuee N HaMMeHbLLEee 3HaYeHNs
PYHKLMN Ha NPOMEXYTKE; YMEHNe NpoBOANTb NUcCcreaoBaHne yHKUUN;
YMEHUEe UCMonb30oBaTb CBOMCTBA U rpacpmkn oyHKUMIA ANs pelleHns
YpaBHEHWI, HEPaBEHCTB 1 3aay C napameTpamu; nsobpaxaTtb Ha
KOOpAWHATHOWN NMIOCKOCTU MHOXECTBA PELUEeHUN YypaBHEHUIN, HEPABEHCTB
N UX CUCTEM;

-yMeTb CBOOOAHO OnepmMpoBaTh NOHATUAMW: NOCNEA0BaTENBHOCTD,
apudmeTnyeckasi Nnporpeccus, reomeTpudeckas Nnporpeccus,
GeckoHeuyHO ybbiBatoLLas reoMeTpuyeckas nporpeccust; yMeHue
3agaBaTh NOCrneaoBaTenlbHOCTU, B TOM YMCNE C MOMOLLBK PEKYPPEHTHbIX
cpopmyr;

- yMETb OnepupoBaTb NOHATUAMWN: HEMPEPbLIBHOCTb (DYHKLUUKN, aCUMNTOThI
rpadouka dyHKUUKM, Nnepeas 1 BTopas NpousBogHas yHKUNN,
reoMeTprUYeCKUn n PU3NYECKNN CMbICIN NPON3BOAHON, NepBoOOpasHas,
onpeaeneHHbI MHTerparn; yMeHme HaxoguTb acMMNTOThl rpadiuka
OYHKUMN; YMEHME BbIYUCNATL NPOM3BOAHLIE CYMMbI, MPOU3BELEHMS,
HaCTHOro U KOMMO3nLMK PYHKLUMIA, HAXOOUTb YpaBHEHWE KacaTenbHOM K
rpadouky yHKUMY;

YMEHME MCMOoNb30BaTb NPOU3BOAHYIO AN UCCnegoBaHmsa PyHKUMI, Ons
HaxXOXOEHUA Hanny4yLero peLleHns B NpUKnagHblX, B TOM Yncre
CcoLManbHO-39KOHOMUYECKMX U (OU3NYECKUX 3adadax, aAnsg onpeneneHns
CKOPOCTU N YCKOPEHUS; HAXoAUTb nnowaan n o6bembl ouryp ¢ NOMOLLbIO




WMHTerpana; NpUBoAUTL NPUMEpPbI MaTeMaTUYeCKoro MOAENUPoOBaHNS C
nomMoLLbo anddepeHumanbHbIX YpaBHEHUN;

- YMeTb onepupoBaTb NOHATUAMUN: KOMMNIIEKCHOE YUCIO, CONPSKEHHbIE
KOMMSIEKCHbIE Yncrna, Moayrnb U apryMeHT KOMMSeKCHoro Yncna, gopma
3anmncu KOMMMEKCHbIX Yucen (reomeTpuyeckas, TPUroHoMeTpuyeckas u
anrebpanyeckas); yMeTb NpoM3BOANTb apumeTmyeckne 4encTBus ¢
KOMMMAEKCHbIMW YMCnamu; NpMBOAUTbL NPUMEPbLI MCNOSb30BaHNS
KOMMMEKCHbIX Yncen;

- ymMeTb cBOGOAHO onepupoBaThb NOHATUSMU: cpeaHee apudmeTnyeckoe,
MegunaHa, Hambornbluee U HaMMeHbLLEee 3Ha4YeHUs, pa3max, Ancnepcus,
CTaHOapTHOE OTKNOHEHWE OS5 ONUCaHUS YUCHOBLIX AAHHbIX; yMEHue
nccnegoBaTb CTaTUCTMYECKME JaHHbIE, B TOM YMCHe C MPUMEHEHNEM
rpacomyecKknx METOAOB U 3ANEKTPOHHbIX CPEeACTB; rpadonuyeckm
nccnepoBaTb COBMECTHbIE HAOMOAEHMSI C NOMOLLbIO AMarpamm
paccenBaHna N IMHENHOW perpeccuu;

- YMETb HAaXOAUTb BEPOATHOCTU COObITUI C UCNOSIb30BaAHNEM
rpadpnyecknx METOAOB; NPUMEHSATbL ANS peLleHns 3agad oopmynbl
CNOXEHUS U YMHOXEHUSA BEPOATHOCTEN, (POpMYyry NOSTHON BEPOATHOCTH,
dopmyny BepHynnn, KombuUHaTopHbIE hakTbl U POPMYNbI; OLLeHUBATb
BEPOATHOCTU pearibHbiX COObITUI; yMEHUEe onepupoBaTb NOHATUSMU:
CnyyYanHas Benu4yunHa, pacnpeneneHme BepoaTHOCTEN, MaTemMmaTnieckoe
OXngaHue, oucnepcusa n CTaHgapTHOE OTKIIOHEHME CyYanHon
BENMYUHbI, PYHKLMM pacnpeneneHns n nioTHOCTN paBHOMEPHOrO,
nokasaTenbHOro 1 HopMaribHOro pacnpeneneHnn; ymeHne Ncnonb3oBatb
CBONCTBA N3YYEHHbIX pacnpeneneHnin ansa pewenns 3agad; 3HakomcTBo
C MOHATMAMMN: 3aKOH BOMbLUNX Yncen, MeTonbl BbIOOPOYHbIX
nccnegoBaHU; yMeHUe NnpuBoAnTb NPUMEpPbI NPOSIBIIEHUS 3aKoHa
BonbLUMX YNCEN B MPUPOOHbBIX N OBLLECTBEHHbIX ABMNEHUSIX;

- yMeTb CBODOAHO OnepmpoBaTh NOHATUSAMU: TOYKa, NPsAMas, NNOCKOCTb,
NPOCTPaHCTBO, OTPE30K, Ny, NIIOCKUIA Yron, ABYrPaHHbIA yron,
TpexrpaHHbIf Yron, nepecekarLimecs, napanmnensHbie u
CKpeLLmBatloLmnecs npsiMble, napannenbHOCTb U NepneHanKynsapHOCTb
NPAMbIX U NIIOCKOCTEN, Yyron Mexay NpambiMu, Yron Mexay npamMon u




NAOCKOCTbIO, Yron MeXay NNOCKOCTAMU; yMEHME NCMONb30BaTh Npu
peleHnn 3agay n3ydeHHble OakTbl U TEOPEMbl MIIaHUMETPUN; YMEHME
OLUEeHMBaTb pa3mMepbl 06LEKTOB B OKpY>KatoLeM MUPE; YMeHne
onepupoBaTh NOHATUSAMWU: MHOTOrPaHHKK, CeYeHne MHOrorpaHHuUKa,
MpaBUIbHbBIN MHOFOrPaHHKK, NpM3ma, Nnpamvaa, urypa n noBepxHoCTb
BpaLLeHUs, LMNUHAP, KOHYC, Wap, cdepa, pa3BepTka NOBEPXHOCTH,
CeveHns KOHyCca U UMnuHapa, napannenbHble OCU UM OCHOBaHMIO,
CeyveHue wapa, NrocKoCTb, KacarwLuascsa cdepbl, LMnMHAPa, KOHYCa;
YMEHUe CTPOUTb CeYEeHNEe MHOrorpaHHmKka, n3obpaxatb MHOrorpaHHuKu,
bVrypbl 1 NOBEPXHOCTM BpaLLEHMS, UX CEYEHMUS, B TOM YNCIE C MOMOLLbIO
9MNEeKTPOHHbIX CPeACTB; YMEHNe NPUMEHATb CBOMCTBA reOMETPUYECKUX
dburyp, camocToaTensHO (POPMYNMPOBaTh ONpeaereHns n3yvyaemMbix
cburyp, BblABUraTb rmnoTe3bl O CBONCTBAX M NMPU3HAKax reoMeTpnyYeckux
buryp, 060CHOBbLIBaTL UM ONPOBEPraTh UX; YMEHUE NPOBOAUTL
krnaccudukaumio puryp no pasnuyHbiM Npu3Hakam, BbINOMHATb
Heo6xoauMble OOMNOMHUTENbHbIE MOCTPOEHUS;

-ymMeTb CBOGOAHO onepupoBaTh NOHATUAMMK: NnoLwiaab Purypbl, o6bem
dbvrypbl, BENnYMHa yrna, paccTosiHie OT TOYKU A0 MIOCKOCTH,
paccTosiHNE Mexay NPsSIMbIMW, PACCTOSHUE MEXAY MITOCKOCTAMM,
nrowagp cdepbl, Nrowanb NOBEPXHOCTU NMpaMuabl, MPU3Mbl, KOHyca,
unnuHapa, obbem kyba, NPAMOYronbLHOro napannenenuneaa, nupamuabl,
NpU3mbl, LUNUHAPA, KOHYCa, Wapa; yMEHNEe HaXxoauTb OTHOLLEHNE
06BbeMOB NOAOGHbIX huryp;

- yMeTb CBOOOHO ONepupoBaTb NOHATUAMMW: ABWXKEHWE, NapannenbHbIi
NnepeHoc, CMMMETPUS Ha NIIOCKOCTM U B MPOCTPAHCTBE, MOBOPOT,
npeobpasoBaHue nogobus, nogobHble puUrypbl; ymeHve pacnosHaBaTb
paBHble 1 nogobHble Urypbl, B TOM Yncrne B Npupoae, UCKYCcCTBe,
APXWUTEKTYPE; YMEHME UCNOMNb30BaTb FTEOMETPUYECKMNE OTHOLLIEHMS,
Haxo4uTb reoMeTpudeckne BenuynHbl (4nuHa, yron, nnowagb, oobem)
npu peleHnn 3agad n3 apyrux y4ebHbIx NpeMeToB 1 U3 pearibHOW
DKU3HW;

- yMeTb CBOGOAHO onepupoBaThb NOHATUSIMU: NPSIMOYTrOfbHasA cuctema
KoopAMHAaT, BEKTOP, KOOPAMHATBLI TOYKKW, KOOPAMHATLl BEKTOpa, CyMmMa




BEKTOPOB, NPOU3BEAEHNE BEKTOPA Ha YNCIO, pasfnoXeHne BeKTopa no
Gasucy, ckanspHoe npousseneHne, BEKTOpHOE Npou3BedeHue, yron
MeXy BEKTOpaMU; YMEHWe UCMonb30BaTh BEKTOPHbLIA 1 KOOPAUHATHLIN
MeTo ONA peLLEeHNa reoMeTpUYeckux 3agay 1 3agad apyrmx y4ebHbix
NpegMeToB; OnepupoBaTh NOHATUAMMK: MaTpuua 2x2 n 3x3,
onpegenuTens MaTpuULbl, reOMETPUYECKUI CMbICI onpeaennTens;

- yMeTb MOAennpoBaTh pearbHble CUTyauun Ha s3blke MaTeMaTUKK;
COCTaBMATb BbIpaXeHUS, ypaBHEHUSA, HEPABEHCTBA U UX CUCTEMbI MO
YCrOBUMIO 3aa4u, UCCnefoBaTb NOCTPOEHHbIE MOAENU C
ncnonb3oBaHWeEM annapara anrebpbl, MHTEpPNPeTUPOBaTb NOSTYYEHHbIN
pesynbTaT; CTPOUTbL MaTeMaTn4eckme Mogenm ¢ NoMOLLbIO
reoMeTpUYECKNX MOHATUNA U BESNYMH, pellaTb CBA3aHHbIE C HUMU
npakTU4eckue 3agayun; CoCTaBNATb BEPOATHOCTHYIO MOAeNb U
MHTEPNPETUPOBAThL NOSTYYEHHbIN pe3ynbTaT; pelaTtb NpUknagHole
3aJa4v cpeacTBaMy MateMaTuU4ecKoro aHanmsa, B TOM yncne
counanbHO-3KOHOMUYECKOTO 1 (pn3NYEeCKOro xapakrepa;

- yMeHMe BbliOMpaTb NOAXOASALLMIA MeTo ANS pPeLleHns 3agadn;
MOHMMaHMe 3HaYMMOCTM MaTEMaTUKM B U3yHEHUN NPUPOLHBIX U
00LLEeCTBEHHbIX MPOLIECCOB U SIBNEHUIN; YMEHNE pacno3HaBaTh
NposiBNEHNe 3aKOHOB MaTeMaTUKN B UCKYCCTBE, yMEHNE NpMBOANTb
npumMepbl MaTeEMaTUYECKUX OTKPLITUI POCCUNCKON U MUPOBOM
MaTeMaTU4eCKOM HayKu

OK 02 Ucnonb3oBaTtb
COBpPEMEHHbIE CpeacTBa
noucka, aHanmsa u
MHTEepnpeTaunm
MHopMaLmm, n
MHGOPMaLMOHHbIE
TEXHONOrMN A5 BbINONIHEHUS
3agay NpodeccnoHanbHom
NeaTenbHOCTH

B o6nactv LEHHOCTN Hay4YHOro NO3HaHKWS:
-CHOPMMPOBAHHOCTb MMUPOBO33PEHUS,
COOTBETCTBYHOLLErO COBPEMEHHOMY YPOBHIO
pasBUTUSA HayKM U OGLLECTBEHHOWN NPaKTUKK,
OCHOBaHHOrO  Ha  guanore  KymnbTyp,
CNOCOGCTBYHOLLErO OCO3HAHMIO CBOEro MecTa
B MONMKYIbTYPHOM MUPE;

- COBepLUEHCTBOBaHME SA3bIKOBOM n
UMTaATENbCKOW  KYNbTypbl Kak cpeacTsa
B3aMMOAEWCTBUA  Mexay  NiogbMu U
No3HaHWA MUpa;

yMeTb  OnepupoBaTb  MOHATUAMW:  pauMoHanbHas  OYHKUMS,
nokasatenbHaa yHKUMA, CcTeneHHasa QyHKuusa, norapudmMuyeckas
PYHKUNSA, TPUroHoMeTpuyeckne yHKLMK, obpaTHble YHKUUW; yMeHUe
CTPOUTb TrpauKM U3YYeHHbIX (PYHKUUA, MUCNOoNb30BaTb rpadpuku npu
N3y4eHUn NpoLecCoB M 3aBMCUMOCTEN, MPU pelleHnn 3agay u3 apyrux
y4ebHbIX NpeaMeToB UM 3adady U3  peanbHOW XKWU3HK; BblpaxaTb)
bopmynamu 3aBUCUMOCTU MEXAY BENMYNHAMU;

yMeTb OnepupoBaTb MNOHATUAMM: TOXAECTBO, TOXOECTBEHHOE
npeobpasoBaHne, ypaBHEHWE, HEepaBEeHCTBO, CUCTEMA YpaBHEHWUA W
HepaBEeHCTB, PaBHOCUITbHOCTb YPaBHEHUN, HEPaBEHCTB W CUCTEM,

paunoHarnbHbIE, nppauunoHarsibHble, NnoKa3aTesibHble, CTeneHHbIe,




OCO3HaHue LIeHHOCTH Hay4YHoN
NeaTenbHOCTN, TFOTOBHOCTb OCYLLECTBMATb
NPOEKTHYIO " nccnenoBaTerbCKyo
NeaTenbHOCTb MHONBMAYANbHO U B rpynne.
OBnageHue yHuBepcanbHbIMU  y4eOHbBIMU
nosHaBaTenbHbIMY AENCTBUAMMU:

B) paboTa ¢ nHdopmaumen:

BnageTb HaBblkaMu nony4yeHus
MHAOPMaLMM N3 UCTOYHUKOB pasHbIX TUMOB,
CaMOCTOATENIbHO  OCYLIEeCTBMASATb  MOWCK,
aHanms, cucTtemMaTusaumio U NHTepnpeTaumo
MHOPMaUMN  pPasnUYHbIX BUOOB U dpopMm

npencraBreHns;
- co3gaBaTb TEKCTbI B pasnuyHbix doopmarax|
C Y4YEeTOM HasHauyeHus uHdopMauun wu
Lienesomn aygurtopun, BblOupas
onTUManbHyt0 (opmy npeacTaBneHna u
BM3yanusauumu;

- OLEeHMBaTb [I0CTOBEPHOCTb, NErMTUMHOCTh
MHGOPMaLIMK, ee COOTBETCTBUE MPaBOBbLIM U
MOPanbHO-3TUYECKUM HOPMaM;

- UCMONb30BaTh CpeacTBa MHPOPMALIMOHHBIX
M KOMMYHMKALMOHHbIX  TEXHOMOrMA B
PELIEHNN KOTHUTUBHbBIX, KOMMYHMKaTUBHBIX W
OpraHn3aUMoHHbIX 3aga4y C cobnioaeHvem

TpeboBaHui SProHOMMUKM, TEXHUKU
Oe3onacHocTH, TMIMEHbI,
pecypcocbepexeHus, NpaBOBbIX 7

9TUYECKMX HOPM, HOPM WH(OPMaLMOHHOW
OesonacHocCTY;

BflageTb HaBblkaMu pacrno3HaBaHUA U
3alWnTbl  MHOpMauMn, UHGPOPMAaLMOHHON

norapmmuyeckme, TPUrOHOMETPUYECKME YpPaBHEHUSI, HepaBEeHCTBA WU
CUCTEMbI; YMETb pellaTb YpPaBHEHWsl, HEpaBeHCTBA W CUCTEMbI C
MOMOLLbIO Pa3fMYHbIX MPUEMOB; pellaTb YpPaBHEHWS, HEpaBEeHCTBA M
CUCTEMbl C MapaMeTpoM; MNPUMEHATb YPaBHEHMUS, HEpaBEHCTBa, WX
CUCTEMbI O11S1 PELleHNss MaTemaTMyecknx 3agad M 3agad M3 pasnuyHbIX
oGnacTten Haykn 1 peanbHOW XNU3HW;

- yMeTb CBOOOAHO OMepupoBaTh MOHATUAMMW: ABWXKEHME, NapanienbHbii
NepeHoc, CMMMETPWUs Ha MIOCKOCTM W B NPOCTPAHCTBE, MOBOPOT,
npeobpasoBaHne noaobusi, nogoGHble durypbl; yMeTb pacno3HaBaTh)
paBHble M NoAoGHble curypbl, B TOM 4Ucne B NpuUpoae, WCKYCCTBe,
ApXMTEKTYpe; YMeTb UCNOoNb30oBaTb rEOMETPUYECKME  OTHOLLEHUS,
HaxoAWUTb reoMeTpuveckMe BenuuYMHbl (4nunHa, yron, nnowagb, oobem)
Npu peleHun 3agad u3 Apyrux yy4ebHbiX NpegMeToB M U3 pearnbHoWn
PKU3HM

0e30nacHOCTU NMUYHOCTU




OK 03 MNnaHuposatb 1
peann3oBbIiBaTb
coOCTBEHHOE
npodeccmnoHarnbHoe n
NMMYHOCTHOE pa3BuTHE,
NpeAnpUHUMaTENbCKYHO
NesaTenbHOCTb B
npodeccmnoHasnbHon cgepe,
MCNonb3oBaTb 3HAHMSA NO
bMHaHCOBOWM rPaMOTHOCTU B
Pa3nNNYHbIX )KU3HEHHbIX
cuUTyaumsax

B obnactu
BOCMUTaHUA:

- ChopMUPOBaAHHOCTb HPaBCTBEHHOrO
CO3HaHWS, 3TUYECKOro NoBeeHMS;

- CMOCOBHOCTb oOueHMBaTb CUTyauuw U
NpYHMMaTb OCO3HaHHblEe pelueHus,
OPUEHTUPYACb Ha MOpParbHO-HPaBCTBEHHbIE
HOPMbI U LLEHHOCTH;

- OCO3HaHMe NUYHOro BKMaga B NOCTPOEHME
ycTonumBoro 6yayuiero;

- OTBETCTBEHHOE OTHOLUEHME K CBOUM
poouTensm n (Mnu) gpyrMm 4YrieHam CeMbM,
CO3[aHNI0 CeMbW Ha OCHOBE OCO3HAaHHOIQ
NPUHATUSA LEHHOCTEN CEMENHON XWU3HWU B

AOYXOBHO-HPaBCTBEHHOI Q|

COOTBETCTBMM C  TpaguuusMm  HapodoB
Poccuu;
OBnageHue yHMBEpCanbHbIMK

perynsiTuBHbIMU LENCTBUAMM:
a) camoopraHmsauus:

- CaMOCTOSITENIbHO OCYLLeCTBMATh
No3HaBaTENbHY OEATENbHOCTb, BbISBMSATH
npobnemMbl, CcTaBUTb U  POPMYNUPOBATH|

CcOOCTBEHHble 3agayn B obpasoBaTenibHOM
NeATeNbHOCTUN U XXM3HEHHbIX CUTYaLUSIX;

- CaMOCTOSATENbHO  COCTaBnATb  NnaH
peLeHnsa nNpobnembl C y4eTOM MMEHLLUXCS
pecypcoB, COOCTBEHHbIX BO3MOXHOCTEN WU
npeanoYTeHNN;

- AaBaTb OLIEHKY HOBbIM CUTYaLUSM;
cnocobcTBoBaTh POPMUPOBAHNIO n
NPOSIBNEHNIO LLUMPOKOW 3pyAMLUMU B PasHbIX
o6racTax 3HaHWW, MNOCTOSHHO MOBbIWATH

- YMETb OMepupoBaTb MOHSATUSIMU: paLMOHarbHble, MppaLMOHarbHble,
nokasaTtesbHble, CTEMeHHble, norapudmMuyeckme, TPUroOHOMETPUYECKUE
YpaBHEHUSI U HEPABEHCTBA, UX CUCTEMbI;

- yMeTb onepupoBaTb  MOHSATUSIMUA:  MHOFOTPaHHWK,  CEeYeHue
MHOrorpaHHuka, ky6, napannenenuneg, npusama, nupamuaa, cdurypa u
NOBEPXHOCTb BpaLLeHWs, UMMUHAP, KOHYC, LWap, cdepa, cedeHust purypbi
BpalleHusl, NIOCKOCTb, Kacatwwascs cdepbl, UWNMHAPA, KOHyca,
nnowiagb NOBEPXHOCTW MNupamMuabl, NPU3Mbl, KOHyca, LMIUHAPA,
nnowaab cdepbl, 06bem Kyba, NPSIMOYronbHOro napannenenuneaa,
nMpamuapbl, Npu3Mbl, UMNUMHAPA, KOHyca, lWapa; ymeHue usobpaxatb
MHOTOrpaHHUKN N MOBEPXHOCTU BpALLEHUS,, UX CEeYEeHUs] OT PYKU, C
MOMOLLbI YEePTEXHbIX MHCTPYMEHTOB W 3MEKTPOHHbIX CPEACTB; YMETb
pacnosHaBaTb CMMMETPUIO B MPOCTPAHCTBE, YMETb pacro3HaBaTh
NpaBUNbHbIE MHOFOrPaHHMKK;

- YMETb ONepupoBaTh MOHATUSMU: NPSIMOYrOfbHAas cUCTeMa KOOpAMHaT,
KOOPAMHATLI  TOYKW, BEKTOP, KoopAuHaTbl BEKTopa, CKansipHoe
npousBeaeHne, yron Mexay BekTopamu, CyMMa BEKTOPOB, Npou3BeaeHue
BEKTOpa Ha YMCMO; HaxoouTb C MOMOLUBbIO W3YYeHHbIX opMyrn
KOOPAMHAaTBI cepeauHbl 0Tpe3ka, PacCTosiHUE MEeXAY ABYMSI TOUYKaMu

CcBOVM obGpasoBaTenbHbIl U KyNbTYPHbIN




YPOBEHb;
0) camMOKOHTpONb:

Mcnonb3oBaTb NpuemMbl  pednekcun  Ans
OLEHKM  cuTyaumu, BblGopa  BEpPHOrQ
pelleHuns;

- YMeTb OLeHMBaTb PUCKU U CBOEBPEMEHHO
NPVHMMAaTb PELLEHUS NO NX CHUKEHWUIO;
B) 9MOLMOHAarmNbHbIV WHTENNEKT,
npegnonararowmm coopMmnMpoOBaHHOCTb:

BHYTPEHHEN  MOTMBaUMW,  BKNOYaroLLEN
CTpeEMIIEHME K OOCTWXKEHUIO Llenn 1 ycnexy,
ONTUMU3M, WHULMATUBHOCTb, yMeHue
nencTeoBaTb, ncxogs "3 CBOMX|
BO3MOXXHOCTEW;

- amMnaTun, BKIOYaloWwen CcnocobHOCTb
NOHMMATb  9MOLMOHANbHOE  COCTOSHUE

NPYrnx, Y4UTbiBaTb €ro npu OCyLLECTBEHUM
KOMMYHUMKaLMKN, CMOCOBHOCTb K COYYBCTBUIO
N CONnepexnBaHuIo;

- couManbHbiX HAaBbLIKOB,  BKIHOYalOLLMX
CNOCOGHOCTb BbICTPanMBaTb OTHOLUEHMS C
npyrumy  noabmu, 3aboTUTLCS, MPOABAATb
MHTEpec 1 paspeLuaTtb KOHIUKTbI

OK 04 3dpdpekTnBHO
B3anMoOencTBoBaThb U
paboTaTb B KOMMEKTUBE U
komaHae

rOTOBHOCTb K
CaMOCTOATESIbHOCTU N CaMoonpeaeneHuio;

-OBrnageHue HaBblKamMu y4ebHO-
ncernegoBaTenbCKowN, NPOEKTHOMN 7
coLmanbHON AeATEeNbHOCTY;

OsnageHue yHuBepcarbHbIMU
KOMMYHUKaTUBHBIMU AEACTBUSMU:

6) coBMeCTHast 4eATENbHOCTb:

- MOHUMAaTb 1 UCMONb30BaTb NPENMyLLECTBA

camopasBuUTMIO -

yMeTb OMepupoBaTb MNOHATUAMW: CIyYaWHbI OMbIT U CryYanHoe
cobbITNEe, BEPOATHOCTb CIy4yanHoro CcobbiTnsi; yMeTb  BbIUUCIATH
BEPOATHOCTb C MWCMONb30BaHMEM rpadMyeckux MeTOodOoB; MPUMEHSTH)
boOpMyInbl  CAOXKEHUA U YMHOXEHWSI BEPOSATHOCTEW, KOMOWHATOPHbIE
dbakTbl U POpMYyNbI NPU  pelleHnn 3afad; oueHuBaTb BEpPOSTHOCTU
pearnbHbIX COObLITUIN; 3HAKOMCTBO CO CllyYalHbIMWU BENUYMHAMMW; YMEHME
NpMBOANTL NMPUMEPBI MPOABEHUS 3aKoHa BONbLUMX YMCEN B MPUPOAHBIX|
N OBLLECTBEHHbIX ABNEHUSIX;

ymMeTb CBODOOOHO oOnepupoBaTb MOHATUAMU: CTEeNeHb C  UenbiM

KOMaHZHOW U MHANBUAYaNbHON paboThl;

NnoKa3arteriem, KOpeHb HaTypaanon cTteneHun, cteneHb C paunoHalibHbIM




- NnpuHNMaTb uenu COBMECTHOWN
\NeATeNIbHOCTH, OopraHn3oBbIBaTb n
KOoOpAnMHMpOBaTb nencTens no €€

IDOCTUXKEHUIO: COCTaBNATb NnaH [encTBUMN,
pacnpegensatb ponM C  Y4eTOM MHEHWMN
yY4aCTHUKOB obcyxaatb pe3ynbTaThbl
COBMECTHOWN paboThl;

- KOOpAMHMPOBATb W BLINOMHATL paboTy B

YCNOBUSAIX ~ peanbHOro, BUPTyanbHOro WU
KOMOGVHUPOBAHHOIO B3aMMOAENCTBUS;
- OCYLLEeCTBIATb No3nTUBHOE
cTpaTermyeckoe mnoBedeHne B pasnnyHbIX
cUTyauusix, MposiBNSATb  TBOPYECTBO U
BOOGpaxeHue, ObITb UHULNATUBHBIM.

OBnageHue yHUBepcarnbHbIMU
perynaTMBHLIMU OENCTBUSAMM:

) NpuHATME cebsa n apyrnx niogen:

- NPYHUMATb MOTUBbLI U apryMeHTbl ApYrux
noaen npwu aHanuse pe3ynbTaTos
nesTenbHOCTY;

- Npu3HaesaTb CBOE NpaBO W NpaBO ApYrux
nogen Ha oLnOKuU;

- pa3BMBaTb CNOCOBHOCTb MOHMMAaTb MUP C
no3vumm Apyroro Yernoseka

nokasaTtenem, cTeneHb c JENCTBUTENBbHbIM (BELLECTBEHHbIM)
nokasartenem, Jnorapudm 4YUcria, CUHYC, KOCMHYC W TaHreHc
NPOM3BOSILHOIO YNCNa;

- yMeTb CBOOGOAHO onepupoBaTb NOHATUAMMN: rpaduk pyHKLMM, oBpaTHas
(OYHKUMS, KOMMNO3UUMS OYHKUMIA, NnHenHast OyHKUMs, KBagpaTudHas
byHKLNS, cTeneHHas dyHKLMS c uernbim nokasarenem,
TPUroHoMmeTpuyeckne  yHKuun, obpaTHble  TpUroHOMeTpUuyeckue
(OYHKUMK, NoKasaTenbHaa 1 norapupmmyeckas yHKUUK; YMETb CTPOUTb
rpacomkmn OyHKUUIA, BbINOMNHATL Npeobpa3oBaHns rpaddnkoB pyHKLMINA;

- YMETb MCMNOSb30BaTh rpadukn (PyHKUMA ONS N3ydeHus NpoLeccoB U
3aBMCUMOCTEN NMpU peLLeHnn 3agad U3 apyrmx y4ebHbix npegmMeToB 1 U3
peanbHON >KWU3HW; BblpaXaTb OPMynaMmy 3aBUCMMOCTU  MexXay|
BENMYNHAMU;

- cBOOOQHO  onepupoBaTb  MOHATUSIMW:  YETHOCTb  OYHKUMW,
NepUOAMNYHOCTE  (PYHKUMM, OrPaHUYEHHOCTb (OYHKUUKN, MOHOTOHHOCTH
OYHKUMN, IKCTpeMYM OYHKLMK, Hanborbllee N HauMeHbLUee 3HaYeHUs
OYHKLUMM Ha NPOMEXYTKe; YMEeTb NPOBOAUTbL NUCcrenoBaHne pyHKUnu;

- YMEeTb MCMNOSib30BaTb CBOWCTBA W rpadukm yHKUMA ONs peleHus
YpaBHEHWI, HepaBEHCTB W 3ajad Cc napameTpamu; umsobpaxaTtb Ha
KOOpAWHATHOW NNOCKOCTU MHOXeCTBa peLUeHUn YpaBHEHUIA, HEPABEHCTB
N UX cuctem

OK 05 OcywectenaTb
YCTHYIO N MUCbMEHHYHO
KOMMYHUKaLMIO Ha
rocy4apCTBEHHOM SA3bIKE
Poccuinckon ®egepaumm ¢
y4eTOM 0COBEHHOCTEN
COLManbHOro 1 KynbTypHOro
KOHTEKCTa

B obnactu acTteTu4eckoro BOCNUTaHUS:

- yMETb OnepupoBaTb MOHATUSMU: cpedHee apudmMeTmyeckoe, MeanaHa,

- 9CTETUYECKOE OTHOLLEHNE K MUPY, BKIOYast
9CTEeTUKY OblTa, HAy4YHOrO W TEXHUYECKOrQ
TBOPYECTBA, cropTa, Tpyaa n
00LLLeCTBEHHbIX OTHOLLUEHUN;

- CNOCOBHOCTb BOCMPUHMMATL Pas3nnyHble
BMAbl MCKYCCTBa, Tpaguuum n TBOPYECTBO
CBOEro W Opyrux Hapogos, ollyLiaTh)

Hanbornbllee W HauMMeHbllee 3HayYeHus, pasmax, Aucnepcus,
CTaHOapTHOE OTKIIOHEHME 4KuCoBOro Habopa; ymMeHue u3BrekaTb,
WHTEepnpeTupoBaTb WHMOpPMaUMIo, NpeacTaBneHHylw B Tabnuuax, Ha
nnarpammax, rpadomkax, oTpaxaroLLlyto CBOMCTBa pearbHbIX NpOLLEeCCoB U
SBMEHWI; NpeacTaBnsTb MHGPOPMaUNIO C MOMOLLBI Tabnuy, 1 gnarpamm;
nccrnenoBaTb CTaTUCTUYECKME AaHHble, B TOM 4YMUChEe C NPUMEHEHUEM
rpadpnyecknx METOAOB M SNEKTPOHHbBIX CPEACTB;

AOMOLMOHanNbHOEe BO3AENCTBME MCKYCCTBAa;

- YMeTb onepupoBatb MNOHATUAMU. TOYKa, TMpAMad, MINOCKOCTb,




y6e)K,El,eHHOCTb B 3Ha4YMMmoCcTn  Aand
NMMYHOCTN M obOLWecTBa OTEYECTBEHHOIO M

MUPOBOrO NCKycCTBa, STHUYECKUX
KyNnbTYpHbIX — TpaguuuMin M HapOAHOro
TBOPYECTBA;

- TOTOBHOCTb K CaMOBbIPpaXXeHUI0 B Pa3HbIX
BMOaX WCKYCCTBa, CTpeMIeHune MnpoABATh|
Ka4vyecTBa TBOp‘-IeCKOVI JINYHOCTWH,

OBnapgeHve yHMBEpCcanbHbIMU
KOMMYHMKaTUBHbLIMWU AEACTBUSMMU:
a) obLieHue:

OCyLLEeCTBMATb KOMMYHMKaUMM BO BCEX|
cdpepax XKn3Hu;

- pacno3HaBaTb HeBepbanbHble CpeacTBa
06LLEHNs, MOHUMAaTb 3Ha4YeHWe couunarnbHbIX

3HAKOB, pacno3HaBaTb npeanochINkK
KOH(NUKTHBIX ~ cuTyauMm UK cMsryaTb
KOHNNKTBI;

pa3BepHYTO W MOrMYHO M3naratb CBOH)
TOYKY 3PEHUS C UCMOMb30BaHNEM A3bIKOBbIX]
CcpeacTs

NPOCTPAHCTBO,  [OBYrpaHHbIA  Yrom,  CKpeliMBalowmecss  npsivble,
napannenbHOCTb U NepneHauKYNsSPHOCTb MPSAMbIX U NIIOCKOCTEN, Yror
MeXOy nNpsiMbIMK, Yron Mexay MpsSMOM M MIOCKOCTbIO, Yron Mexay|
NMOCKOCTAMM, PacCTOsiHME OT TOYKU OO MIOCKOCTM, PacCTosiHMe Mexay|
NPSIMbIMWU, PACCTOSIHWME MEXAY MITOCKOCTSIMMU;

yMeTb WCMONb3oBaTb MPU pelleHUn 3agayvy M3ydeHHble akTbl U
TeopemMbl NMaHUMETPWUM;, YMEHVMEe OLeHMBaTb pasmMepbl O0OBLEKTOB
OKpYy>KatoLLero Mmvpa

OK 06 MposiensaTb
rpakaaHCKO-NaTpuoTUYECKYHO
NO3NLUI0, 4EMOHCTPUPOBATh
OCO3HaHHOE NoBeaeHMe Ha
OCHOBE TPaANLIMOHHBIX
obLLeYyenoBeYeckux
LIeHHOCTEN, B TOM Yyucne ¢
y4EeTOM rapMoHM3aLmm
MeXXHaLMOHanbHbIX U
MEXPENUrMO3HbIX
OTHOLLEHUI, NPUMEHATL
cCTaHOapThbl

- OCO3HaHWe obyvyarLwnMUCca pPOCCUNCKON
rpakgaHCKoM MOEHTUYHOCTY;

- LierieHanpaBneHHoe pasBuUTME BHYTPEHHEN
NO3NLUN  FINYHOCTU Ha OCHOBE [YXOBHO-
HPaBCTBEHHbIX LEeHHoCTeN HapoJoB
Poccuinckon degepauun, MUCTOPUYECKUX WU
HaLMOHaNbHO-KYIbTYPHbIX Tpaguumn,

cbopmupoBaHune CUCTEMBI 3HAYUMBbIX
LLEHHOCTHO-CMbICMOBbIX yCTaHOBOK,
QHTUKOPPYNLUOHHOIO MUPOBO33pPEHMS,

NPaBOCO3HAHUS, 3KOMOrMYECKOW KymnbTypbl,

- YMETb OnepupoBaTb NOHATUAMW: NPAMOYrofibHas cUcTemMa KoopauHar,
KoopanHaTbl TOYKWN, BEKTOP, KOOPAMHATbI BEKTOPA, CKansdpHoe
npounsBedeHune, yron Mexay Bektopamu, CyMma BEKTOPOB, NPou3BedeHne
BEKTOPA Ha YNCIO; HAXOOUTb C MOMOLLIO U3YYEHHbIX POpMYy
KoopAuHaTbl cepefMHbl OTpeska, paccTosHMe Mexay ABYMsI TOYKamu,
-yMeTb BblOUpaTh NOAXOOALNN N3yUEHHbBI MeTOS AN PeLLeHns 3agadn,
pacno3HaBaTb MatemMaTmnyeckne akTbl 1 MaTeMaTn4eckne Moaenu B
NPUPOOHbLIX N OBOLLECTBEHHbIX ABEHUAX, B UCKYCCTBE; YMEHUNE
NPMBOAUTL NPUMEPbLI MaTEMaTUYECKUX OTKPbITU POCCUACKON U MUPOBOW
MaTeMaTU4eCKOM HayKu.

yMETb OnepupoBaTb MOHATUAMMU:

CnyyYyavHbln OMbIT W Cry4YyanHoe

CMOCOBHOCTM CTaBUTb LENU U CTPOUTb

cobbiTne, BEPOATHOCTb cnyqa|7|Horo cobbITus; YMEeTb BbIHUCIATb




AHTUKOPPYMNLMOHHOIO
noseneHna

PKM3HEHHbIE NIaHbl;
B yacTu rpa)xaaHcKoro BOCNUTaHus:

- 0CO3HaHMEe CBOUX KOHCTUTYLIMOHHbIX NpaB u
00s13aHHOCTEN,  yBaXXeHMe  3akoHa W
NpaBoNoOpPSAKa;

- NPUHATUE TPaAOULMOHHBIX HALMOHAmNbHbIX,
00LLEeYENnoBeYECKUX  TYMaHUCTUYECKUX U
NeMOoKpaTUYECKMX LiEHHOCTE;

- TOTOBHOCTb MPOTUBOCTOATL WAEONOrnn
SKCTpeMu3Ma, HauuoHanmsma, kceHodobuu,

MUCKPUMUHALN no coumarnbHbIM,
PENUrMo3HbIM, PacoBbIM, HaLWOHAamNbHbIM
npu3Hakam;

- rOTOBHOCTb BECTU COBMECTHY!0,

NesaTenbHOCTb B MHTEpecax rpaXgaHCKoro
obLiecTBa, ydacTBoBaTb B caMoyrnpasreHnm
B oOuieobpasoBaTtenbHON opraHusaumm W
NEeTCKO-IOHOLLIECKMX OpraHn3auunsx;

- yMeHue B3aMMOOenCcTBOBaTb C
coumnanbHbIMU UHCTUTYTaMn B COOTBETCTBUU
C MX PYHKUMAMUN N Ha3HAYEHMEM;

- rOTOBHOCTb K ryMaHuTapHom "
BOJTOHTEPCKOWN AEATENBHOCTY;
NaTpMOTUYECKOrOo BOCMUTAHWS:

- cthopmMmnpoBaHHOCTb POCCUINCKON
rpaXkgaHCKoOM MAEHTUYHOCTM, NaTPUoTU3MA,
yBaXeHMd K CBOEMY Hapogy, 4yBCTBa
OTBETCTBEHHOCTU Nepen PoguHon, ropaoctu
3a cBOM Kpawn, cBoto PoguHy, cBOW A3bIK U

KynbTypy, npotLunoe n HacTosLLee
MHOroHauMoHarnbHoro Hapoaa Poccuu;
- LLeHHOCTHOoe OTHOLLEHUne K

BEPOSITHOCTb C WCMOSIb30BaHNEM rpaddnMyeckux MeTOAOB; MPUMEHSITH
bopMynbl CNOXEHUST U YMHOXEHWUSI BEPOSITHOCTEN, KOMOMHaTOpPHbIE)
hbakTbl M popmynbl MpPU pelleHun 3adad; OLEeHUBaTb BEPOSITHOCTU
peanbHbIX COObITUIA; 3HAKOMCTBO CO CIy4alHbIMU BENUYMHAMU; YMEHUE
NPUBOANTL NPUMEpPbI NPOSIBMEHUS 3aKkoHa GOoMbLUNX YUCen B NPUPOAHLIX
N OGLLLECTBEHHbIX SIBIEHMUSIX

rocyaapCTBe€HHbIM CcMBOInam,




NCTOPUYECKOMY M NPUPOAHOMY Hacneauio,
namsaTHMKaM, Tpaguumsam HapogoB Poccuu,
nocTmkeHnssm Poccun B Hayke, WUCKyccTBe,
cropTe, TEXHONOrMAX 1 Tpyae;
noenHas ybexxgeHHOCTb,

FOTOBHOCTb K

CNY>XXEHUIo 7] 3awmte OTtevecTBa,
OTBETCTBEHHOCTL 3a ero cyaboy;

OCBOEHHbIe obyvarowmmuncs
MeXnpeaMeTHble NOHATUS "
yYHMBEpCcarbHble y4ebHble aencTeus
(perynsitusHble, nosHaBaTerbHblE,
KOMMYHUKaTUBHbIE);

- CMOCODHOCTb MX  WUCMONb30OBaHWA B
Nno3HaBaTerlbHOW W coumanbHOW npaKTUKe,
rOTOBHOCTb K CaMOCTOSITEITbHOMY)

NIaHMPOBAHNIO U OCYLLLECTBNEHUID Y4eBHOM
neaTenbHOCTH,  opraHusauun  y4ebHoro
COTpyOHMYecTBa c neaarorMyeckumm
paboTHMKaMM N CBEPCTHUKAMMU, K Y4aCTUIO B
NOCTPOEHUU NHANBMAYaNbHON
oOpasoBaTenbHOW TPAEKTOPUK;

- OBNnageHne HaBblkamu ydebHo-
nccnenoBaTenbCKon, NPOEKTHOM U
coLuanbHon OeaTenbHOCTH

MK 1.2. OcyuwecTBnaTh
TexHu4eckoe obcnyxuBaHue
aBTOMOOUINbHbLIX ABUraTenen
COrflacHO  TEXHOSOrMYecKomn
NOKyMeHTaLmu.

He npuHUMaTbL OencTeug,
Bpen oKkpyxatoLlen cpeae;
- YMeTb MpPOrHo3MpoBaTb HebraronpusTHbIE

npuHocsALLne

QKorornyeckune nocneacTeus
npegnpuHUMaemMbIx OEeNCTBUN,
npefoTepaLLatb Ux;

- pacLmpuTb onbIT AEeATENbHOCTH

AKONOrM4eckom HanpaBJIEHHOCTH;

- YyMeTb OnepupoBaTb MNOHATMAMU: DYHKUUSA, HenpepbiBHas yHKUUSA,
npoussBogHasi, nepBoobpasHas, onpedeneHHbln  WHTerpan; ymeTb
HaxoOuTb  NPOW3BOAHblE  3rieMEHTapHbIX  (OYHKUUKW,  UCNONb3ys
CrpaBoOYHble MaTepuansbl; uccrnegoBaTb B NPOCTENLLMX CRyYasX yHKLMM
Ha MOHOTOHHOCTb, HaxoAuTb HaunbonblUMe W HauMeHbLUWe 3HaYeHUst
PYHKUNIA; CTPOUTL rpadovku MHOFOYNIEHOB C UCMONb30BaHWEM annapaTta
MaTemMaTU4eCcKoro adanu3a; MNpUMEHATb NPOU3BOAHYK MNPWU  peLleHun
3aJa4y Ha [OBWKeHue; pellatb MNpPaKTUKO-OPUEHTUPOBAaHHbIE 3adayn Ha

- paspabatbiBaTb NnaH peleHns npobnembl

HanbornblUMEe N HAUMEHbLLME 3HAYeHUs!, Ha HaxoxaeHune nyTn, CKOpoCTH




o y4yeToM aHanusa NMeloLLIMXCSA
MaTepuanbHbIX " HemaTtepuarnbHbiX
pecypcos;

- OCYLLECTBNATb LieneHanpaBneHHbI MoucK
nepeHoca CpeAcTB U CnocoGoB AeincTBus B
npodbeccuoHarnbHyo cpeay;

yMeTb NepeHocuTb 3HaHUS B
No3HaBaTENbHYI W NpakTUYeckylo obnactu
PKN3HEOEeATENbHOCTHU;

npeanaratb HOBble MPOEKTbI, OLeHVBaTb
Maeun ¢ No3nLMN HOBU3HBI, OPUTMHANBHOCTY,
NpaKTUYeCKoW 3HAaUYMMOCTH;

- [laBaTb OLIEHKY HOBbIM CUTYyaLMsIM, BHOCUTb
KOPPEKTMBbI B [EATENbHOCTb, OLEHMBATh
COOTBETCTBUE Pe3yNbTaToB LENam

N YCKOPEHUS;
- YMETb OnepupoBaTb NOHATUSIMU: OBMXKEHUE B NPOCTPAHCTBE, NOA06HbIE
burypbl B NPOCTPAHCTBE; WCMNOMb30BaTb OTHOLWIEHME nrowagen
NoBEepPXHOCTEN N 06GBEMOB NOA0GHbLIX OUrYP NPU PeLLeHUn 3aaavd;

- YMeTb BbIYUCNATL FEOMEeTpPUYECKMe BENMUYUHBI (4MHA, yron, nnowagb,
o6bem, nnowaab MOBEPXHOCTU), UCMONb3ys M3y4YeHHble dopMynbl U
meTozabl

MK 1.3. TpoBogutb
PEMOHT  pa3fnU4YHbIX TUMOB
\nBuraTenen B COOTBETCTBUMU
C TEXHOIOrMYEeCcKon
noKyMeHTaumemn

rOTOBHOCTb K caMopa3BnUTHIO,
CaMOCTOATEJIbHOCTU U CaMoonpeaeneHunto,;

-OBIajeHne HaBbIKamMu y4ebHOo-
ncernegoBaTenbCKoOWN, NPOEKTHOMN "
coLManbHON OeATEeNbHOCTY;

- BnageTb HaBbIKaMu nony4eHus

MHAOPpMaLMM N3 UCTOYHUKOB pPasHbIX TUMOB,
CaMOCTOATENIbHO  OCYLIECTBMASATb  MOWCK,
aHanms, cMcTtemMaTu3aumio U NHTepnpeTaumo
MHPOpMaUMM pasnuyHbiX BUOOB U OHOPM
npeAacTaBneHus;

He npuHUMaTbL OencTeug,
Bpe oKkpyxatoLlen cpeae;

- YMeTb MpPOrHo3MpoBaTb HebraronpusTHbIE
AKonorndeckune nocneacTaus
npegnpuHUMaemMbIx DencTeun,
npegoTBpaLlatb Ux;

npuHocsALLne

-yMeTb OnepupoBaThb NOHATUSMMW: HATypanbHOE YACIO, LIerioe YUCIO,
OCTaTOK MO MOAYI0, pauMoHanbHOE YUCo, NppaLmoHansHoOe YUCno,
MHOXeCTBa HaTyparnbHbIX, LenblX, paunoHanbHbIX, 4eNCTBUTENbHbIX
Hucen; yMeHme ucnonb3oBaTtb NPU3HaKkm AennMMoCcTU, HaUMEHbLUWI
o6LWm genutens N HanMeHbLLee obLuee KpaTHoe, anroputm EBknuaa
npu pelleHnun 3agav;

- yMeTb CBOOOHO onepupoBaTh MOHATUSMU: CTENEHb C LiernbiM
nokasaTenem, KOpeHb HaTyparbHON CTENeHW, CTeNeHb C paunoHanbHbIM
nokasatenem, cTeneHb C 4eNCTBUTENbHbBIM (BELLEeCTBEHHbIM)
nokasaTenem, norapudm 41cna, CUHYC, KOCUHYC U TaHTeHC
NPOU3BONBHOIO YNUCNA;

- yMeTb onepupoBaTb NOHATUAMU: TOXOECTBO, TOXAECTBEHHOE
npeobpasoBaHue, ypaBHEHVE, HEPaBEHCTBO, CUCTEMA YPaBHEHUI U
HepaBeHCTB, PaBHOCUMNBbHOCTb YPaBHEHWU, HEPABEHCTB U CUCTEM,
paunoHarnbHble, MppaunoHanbHble, NoKasaTenbHble, CTEMEHHbIE,
norapmdmMmyeckme, TPUroHOMeTPUYECKNEe YpaBHEHUSA, HEPaBEHCTBA U
CUCTEMB;

YMETb NnepeHoCcuTb 3HaHUA B

- YMETb onepupoBaTb NOHATUAMU. CpeHEe apVICbMeTVI‘-IeCKOG, mMeaunaHa,




No3HaBaTENbHYIO U MpPaKTUYeCKyro oGracTu
PKN3HEOEeATENbHOCTY;

- aHanuaupoBaTb MOSydYeHHble B  XoAe
pelleHns 3adauv pesynbTaTbl, KPUTUYECKM

oLleHMBaTb nx OOCTOBEPHOCTb,
NporHo3mMpoBaTb WU3MEHEHWe B  HOBbIX
YCINOBUSIX;

- FOTOBHOCTb K TPYay, OCO3HaHWe LieHHOCTU
mMacTepcTBa, Tpygontobue

Hanbonbllee W  HauMeHblUee 3Ha4YeHus, pasmax, Aucnepcus,
CTaHOaApTHOE OTKIIOHEHME 4YKUCnoBOro Habopa; ymeHve u3BnekaTb,
MHTepnpeTnpoBaTb MHAMOPMaUuo, MPEACTaBfeHHyl B Tabnuuax, Ha
nvarpammax, rpadukax, oTpa)karoLlyr CBOMCTBA pearibHbIX NPOLECCOoB M
SIBMEHWIN; NpeacTaBnsiTb MHOPMAaLMIO C MOMOLLLI0 Tabnuy 1 avarpamm;
nccnegoBaTb CTaTUCTUYECKME [aHHble, B TOM YUCNEe C MPUMEHEHUEM
rpacpmyeckmx MeTOA0B U SNIEKTPOHHbBIX CPEACTB




2. CTPYKTYPA U COOEPXXAHWUE YYEEHOW OUCLMNIUHDI

2.1. O6bem gucumnnuHbl U BUAbI y4ebHOM paboTbl

Bua yye6HoM paboThbl

Oo61bem yacoB

O61bem ob6pa3oBaTenibHOW NporpamMMbl y4eOHOU AUCLUNIIUHDI 340
BT. Y.

OcHoeHoe codepikaHue 233
lNpogheccuoHanibHO opueHmMupoeaHHoe codepiKkaHue 96
KoHcynbmauuu 3
lMpomexxymoy4yHass ammecmauyus.

LuppeperHyuposaHHbil 3a4em (1 cemecmp) 2
Ok3ameH (2 cemecmp) 6




2.2. TemaTM4eCKMM NJiaH N cogepKaHue y4ebHOM AUCLUMNIINHBI

HanmeHoBaHue CopepxkaHue y4e6Horo marepmana (0OCHoBHoe U npocgeccnoHanbHO-OpMeHTUpOBaHHoe), | O6bem | Popmupyem
pasgernoB U TeM nabopaTopHble U NpakTU4eckne 3aHATUA, NPUKNagHOM MoAaynb (NPYU HaNM4YnMK) yacoB ble
KOMMeTeHUMU
"
Pasgen 1. lMoBTOpEHME Kypca MaTeMaTUKM OCHOBHOM LUKOJbI 20
Tema 1.1 CopepxxaHne yvyebHoro maTtepuana
Lienb n 3ajaun | 1 MatemaTuka B npocheccmoHanbHON AeATEeNbHOCTH 2 OK-01, OK-
MareémaTtunku npu Llenb 1 3agayn matematuki Npyu OCBOEHUW crneuuanbHoCTU. basoBble 3HaHMA U YMeHUA 02. OK-03
0CBO€HUU no maremaTtuke B NpodeCcCMoHanbHOM 1 B MOBCEOHEBHOW AeATenbHOCTU. MHOXeCTBO, OK,-O4 OK’-
cneunanbHOCTL. orepauun HaJ MHOXecTBamu, Anarpammbl dunepa-BeHHa. Vcnonb3oBaHne TeopeTuko- 05, Ok_OG,
MHoxecTBa 1 noruka MHOXECTBEHHOro annapata And OnucaHus pearnbHbIX MNPOLECCOB W  SBNEHUA B OK-07, MK-
npodeccnoHanbHOM AeaTENbHOCTH, NPU peLleHnn 3agad 3 Apyrux AucunninH 1.3, MK-2.3
Tema 1.2 2 Yucna n BbluncneHus. BoipaxeHnsa n npeobpasoBaHus. 2
Yuncna v BbluUCHEHUSA HaTypanbHble n uenble uncna. lNMpusHakm genMMmocty uenbix yucen. PaunoHanbHble
yncna. OBbIKHOBEHHbIE U OECATUYHbIE APOBU, NPOLEHTbI, DECKOHEYHbIE NEPUOANYECKME
apobu. ApudmeTmyeckme onepauum C pauMoHanbHbIMK Yucramu, npeobpaszoBaHus
4YNCNOBbIX BblpaXXeHun. [encTButenbHble Yncna. PaumoHanbHble U nppaumoHasnbHble
uncna. ApudmeTtndeckne onepaumm ¢ OEWCTBUTENbHbIMM Yucnamu. MpnbnmkeéHHble
BblYMCINEHNs, NPaBMna OKPYrneHns, NPUKMAKA 1 OLeHKa pe3ynbTaTa BblYUCNEHUI
Tema 1.3. 3 ToxpecTBa, ypaBHEHUSA, HEpaBEHCTBA. 2
ToxpgectBa " ToxagecTBa 1 TOXOECTBEHHbIE Npeobpa3oBaHusl. YpaBHEHNE, KOPEHb YPaBHEHMS.
TOXAECTBEHHbIE HepaBeHCTBO, pelueHne HepaBeHcTBa. MeTtog nHTepBanos. PelwweHne uenbix u gpobHo-
npeobpasoBaHus paumMoHanbHbIX YpaBHEHU N HEPABEHCTB.
YpaBHeHus, 4 Cucrembl 1 COBOKYNHOCTU pauuoHanbHbIX ypaBHEHUA U HEPABEHCTB. 2
HepaBeHCTBa n nx [MpuMeHeHne ypaBHEHUI N HEPABEHCTB K peLUEHN0 MaTeMaTn4eCckmux 3agad n 3agad us
CUCTEMbI pasnunyHbIx obnacTen Haykn n peanbHON Xun3Hu. CUCTemMbl 1 COBOKYMHOCTH
paunoHanbHbIX YypaBHEHU N HEPABEHCTB.
Tema 1.4 5 MpoueHTHbIe BbIYUCTIEHUS. 2
MpoueHTHbIe MpumeHeHne apobert U NPOLIEHTOB AN peLleHNs NPUKNaaHbIX 3ag4ad U3 pasnnyHbIX
BblYNCINEHNS B oTpacren 3HaHUN U peanbHON Xn3Hu. NpnbnmxéHHble BbIYMCNEHWS, NpaBuna
npodeccnoHanbHbIX OKpYrneHusi, NPUKMAKa 1 OLeHKa pe3ynbTaTa BblYMCIEHNA.
sapavax 6 MpoueHTHbIE BbIYMCNEHUA B NpodeCCMOHanbHbIX 3agajax 2

Pa3sHble cnocobbl BblYMCNEHUSA NPOLEHTOB. [NpOLEHTHbIE BbIMUCIIEHNS B
npogeccunoHanbHbIX 3agadvax. NpMMeHeHne ypaBHEHUA N HEPABEHCTB K PeLUEHUIo
MaTeMaTU4ECKMX 3a4au 1 3agad U3 pasnuyHbix 0bnactemn Haykm 1 peanbHOWN XU3HU




Tema 1.5 7 MocnepgoBaTenbLHOCTU U Nporpeccumn 2
lMocnepoBaTensHOCTU W© MNMocnepoBaTenbHOCTH, cnocobbl 3aaaHnsa nocnegosaTenbHOCTEN. MOHOTOHHbIE
nporpeccuu nocnegosartenbHOCTU. ApudmMeTn4eckas n reomeTpudeckas nporpeccun. beckoHeuHo
ybbiBatoLLasi reometpuyeckasi nporpeccud. Cymma 6eckoHevHo ybbiBatoLLen
reomeTpuyeckon nporpeccun. Popmyria CrnoxHbIX NPoLEeHToB. cnonb3oBaHue
nporpeccun Ans peLleHns pearnbHbIX 3a4a4 NPUKNagHoro xapakrepa
Tema 1.6 8 PyHKUMU 1 rpacmkm 2
DYHKUMN 1 rpadpmkm dyHKUMA, cnocobbl 3agaHusa dyHKumK. Mpaduk pyHkumn. BsaanmHo obpatHble dyHKUMK.
O6nacTb onpegeneHns n MHOXeCTBO 3Ha4YeHUn PyHKUMK. Hynu doyHKLMK. MNpomexyTkn
3HaKONOCTOSAHCTBA. Y€THble U HEYETHBIE DYHKLMK
9 PyHKUUK B npocheccnoHanbHbIX 3agavax 2
Mcnonb3oBaHne OCHOBHbIX CBOMCTB (OYHKLUWIW ANS peLlleHns pearbHbIX 3agau
NPVKIagHoro xapakrepa
Tema 1.7 10 KoHTponbHasa pa6oTta N2 1 no pasageny «[loBTopeHMe Kypca MaTeMaTUKN OCHOBHOMN 2
BxoaHom KOHTPOMb LUKONbI»
Pazgen 2 lNpsiMmble 1 NJIOCKOCTU B NPOCTPaAHCTBE 20
Tema 2.1. CogepxaHue yyebHoro matepunana
lMoBTOpEHME 11 MoBTOopeHue nnaHumeTpun. OCHOBHbIE NOHATUA CTEPEOMETPUMN. 2
nnaHuMeTpun. Mpeometr ctepeomeTpun. OCHOBHble MNOHATUA  (TOYKa, MpsIMas,  MAOCKOCTb,
OcHoBHble NOHATUA npocTpaHcTBo). OCHOBHbIE akcnoMbl cTepeomeTpun. epecekatowmecs, napannenbHble OK-01, OK-
cTepeomeTpumn n ckpewmsawwmeca npamble. [lMpu3Hak U CBOWNCTBO CKPELLUMBAOLLMXCA MPSMbIX. 03, OK-04,
OcCHOBHbIE MPOCTPAHCTBEHHbIE OUTYPbI. OK-07
12 Akcnombl cTtepeomeTpumn B npodpeccrMoHanbHbIX 3aga4vax 2 MK-1.3, TIK-
Mcnonb3oBaHue akcrom CTepeoMeTpun Ansa nccriefoBaHns NPoLEeccoB N 3aBUCUMOCTEN, 2.3
KOTOpble BO3HWUKAIOT NpY peLleHnmn 3agay M3 pasnmyHbix obnacten Haykm n peanbHon
XWU3HU
Tema 2.2. 13 B3aumHoe pacnonoxeHue NpAMbIX B NPOCTpPaHCTBE 2
MpsiMmble N NNOCKOCTK B3anmHoe pacnonoxeHune npsMbiX B MPOCTPaHCTBE: Nnepecekarwmnecs, napannenbHble
B NPOCTPaHCTBE. 1 ckpelmBatomecs npsmMble. MapannenbHOCTb NPAMbIX U NAIOCKOCTEN B NMPOCTPaHCTBE:
MapannenbHOCTb napannenbHble NpsiMble B NPOCTPAHCTBE, NapannenbHOCTb TPEX NPAMBbIX,
NpsMbIX, NPSMOW U napannenbHOCTb MPSIMON U NIOCKOCTMW.
NNOCKOCTW, nrnockocten | 14 MapannenbHOCTb NPAMBLIX U NnockocTen MapannenbHOCTb NIOCKOCTEN 2

Yrnbl C COHanpaBieHHbIMM CTOPOHaMMU, Yrosl Mexay NpsiMbiMU B MPOCTPaHCTBE.
MapannenbHOCTb NNOCKOCTEN: NapanfesibHble MNAOCKOCTU, CBOMCTBA NapanienbHbIX
nnockocTten. MNMpocTenime NpoCTpaHCTBEHHbIE OUIypbl HA NITOCKOCTU: TeTpasap, Kyo,
napannenenvnes, NoOCTpoeHne cevYeHnn




15 MpocTtpaHcTBeHHbIe hurypbl B npodeccuoHanbHbIX 3agavax 2
Mcnonb3oBaHme NpocTenLLnx NPpOCTPaHCTBEHHbIX huryp Ans nccnegoBaHus NpoLeccos
N 3aBMCMMOCTEN, KOTOPbIE BO3HUKAIOT NPW peLleHnM 3agad 13 pasnuyHbix obnacren
HaYKu1 N peanbHOW XXU3HU
Tema 2.3. 16 MepneHaNKYNAPHOCTb NPAMBbIX U NJIOCKOCTEN 2
MepneHanKYyNApHOCTb BsauMHoe pacnonoxeHue npsaMblx B MPOCTPAHCTBE: NepecekaroLmecd, napannenbHble
NPSIMbIX M NIIOCKOCTEN 1 ckpelmBaromecs npsmMble. MapannenbHOCTb NPAMbIX W MAOCKOCTEN B MPOCTPaHCTBE:
napannenbHble NpsiMble B NPOCTPAHCTBE, NapanienbHOCTb TPEX NPAMBbIX,
napannensHOCTb NPSAMOK M NIIOCKOCTU. YTkl C cOHanpaBneHHbIMU CTOPOHAMMU, Yron
Mexay npsiMbiMn B NpOCTpaHCTBe. NapannenbHOCTb NNOCKOCTEN: napannenbHble
NSI0CKOCTN, CBOMCTBA NapannenbHbIX NockocTen. MNpoctenume NnpocTpaHCTBEHHbIE
dourypbl Ha NNOCKOCTU: TeTpasap, Kyd, napannenenvnes, NOCTPOEHMe CeYeHUN
Tema 2.4. 17 Yrnbel mexay npsAMbIMU U NNIOCKOCTAMM 2
Yrnel Mexagy npsamMbiMu Yrnbl B IPOCTPaAHCTBE: Yron Mexay NpsiMon 1 nNiiOCKOCTbHO, ABYIPaHHbIN Yron, JIMHENHbIN
N NAIOCKOCTAMM yron pAsyrpaHHoro yrna. [lepneHauKynsap W HaKMOHHbIE: PacCTOSHME OT TOYKM [0
NSIOCKOCTU, PacCTOsiIHWE OT MPSMOWN A0 MAOCKOCTU, MPOEKUMs Urypbl Ha MMOCKOCTb.
MepneHAnKYNAPHOCTbL MMOCKOCTEN: NPU3HAK MNeprneHAMKYNSAPHOCTU ABYX MSIOCKOCTEN.
Teopema 0 TpEX NepneHgukynsapax
18 MpuMeHeHne TeopeMbl O TpeX nepneHAnKynsipax 2
Tema 2.5. MpocdeccnoHanbLHO-OpPUEHTUPOBAHHOE coaepKaHne
MpsiMble N NNOCKOCTU 19 MpsAMbIe U NNOCKOCTU B NPaKTUYECKMX 3adadax 2
B NMPaKTMYEeCKNX 3agadax PacnonoxeHve npsiMbix U MFOCKOCTEM B OKpyXawLweMm Mupe (npupoge, MCKYCCTBe,
apxuTekType, TexHuke). PelleHne npakTUKO-OpUEHTUPOBaHHbIX 3adady. BsaumHoe
pacrnonoXeHue NpsiMbIX U NSIOCKOCTEN B NpoCTpaHCTBE. MMOCTpoeHne cedeHni
Tema 2.6. 20 KoHTponbHasa paboTta Ne 2 no pasgeny «lpsiMble 1 NNOCKOCTU B NPOCTPaHCTBE» 2
OcHoBHble
NPOCTPaHCTBEHHbIE
dourypol " nx
B3aMMOpPacnosioxXeHne
Pasgen 3. KoopavHaTtbl 1 BEKTOpPbLI B MPOCTPaHCTBE 16
Tema 3.1 Copepxanue yyebHoro matepuana
BekTopbl B |21 [ekapToBbl CUCTEMbI KOOPAUHAT 2
NnpoCTpaHCcTBe. [dekapToBbl KOOpAMHATLI B NpOCTpaHCTBe. [MpocTenwme 3agaym B KoopamHaTax. gg%zK (C))éif
Renctaus ¢ sekTopamn 55 KoopauHaTtel B npocTpaHcTBe 2 OK’-O7, MK
Mpasuno napannenenunena. PelleHne 3afad, CBA3aHHbIX C NPUMEHEHUEM NpaBun 1.3, MK-2.3

OENCTBUIN C BEKTOpaMu




Tema 3.2

CogepxaHue y4ebHoro maTtepuana

KoopavHaTthl B |23 BekTopbl B npocTpaHCcTBE 2
NpoCTpaHCTBE. OnpepeneHne BEKTOPOB B NPOCTPAHCTBE, KOOPAUHAT BEKTOPa, MOAYNs BeKTopa.
MpocTtenwne 3apgauu OnpepeneHne paBeHCTBa BEKTOPOB, KOOPANHAT BEKTOPA, KONMMMHEapHOCTN BEKTOPOB.
B KOOpAMHaTax AHanorus ¢ NNocKoCTbH.
24 OdencTBue Hag BeKTOpamMm 2
CrnoxeHue 1 BbliUTaHNE BEKTOPOB. YMHOXEHME BeKTopa Ha ymcno. KomnnaHapHble
BekTopbl. KoopanHaTthl BEKTOpPA, CKansipHoe Npou3BeAeHe BEKTOPOB B KOOpAMHATAX.
25 Yron mexay BeKTopamm 2
Yron mexay BeKTopamu, yrosn Mexay NpsiMon 1 NAOCKOCTLI, Yron MeXay NiOCKOCTSMM.
YpaBHEHNE NITOCKOCTW.
Tema 3.3 MpodeccnoHanbLHO-OpUEHTUPOBAHHOE coaepKaHue
MpakTuko- 26 KoopAauHaTHas NnocKocTb B NpakTUYeCKUX 3aga4vax 2
OPUEHTUPOBAHHbIE KoopauHaTtHas nnockoCTb. BeluncrneHne paccTosaHUi U nnowanemn Ha KoopamHaTHOM
3agayv Ha nnockocTtn. KonnyectseHHble pacyeTbl
KOOpAMHaTHON 27 KoopAanHaTHO-BEKTOPHbIN MeToA B NPaKTU4YeCKMNX 3agadax 2
NNOCKOCTU KoopanHaTHO-BEKTOPHLIN METOA MPU peLLeHnn reoMmeTpruyeckux 3agad. PelleHune 3agau,
CBSI3@HHbIX C MPUMEHEHNEM NpaBun OENCTBUIA C BEKTOpaMu. 3afgadun niiaHUMETPUn 1
cTepeomMeTpun U MeTOoAbl UX peLlueHns
Tema 3.4 CopepxaHue y4ebHoro maTtepuana
PeweHwne 3agad. | 28 KoHTponbHasa paboTta Ne 3 no pasgeny «KoopanHaTtbl U BEKTOPbI B NPOCTPaHCTBE» 2
KoopauHatbl 1 BEKTOPbI
Pazgen 4. MHororpaHHUKN U Tesa BpaweHus 46
Tema 4.1 CopepxaHue y4ebHoro maTtepuana
MHororpaHHukm 29 MHororpaHHuKu. 2
[MOHATME MHOrorpaHHMKa, OCHOBHbIE 3fIEMEHTbI MHOIOrPaHHKUKA, BbINyKIble U
HEBbINYKINbl€ MHOrOrPaHHUKN; Pa3BépTKa MHOrOrpaHHUKa
Tema 4.2 Copepxanue yyebHoro matepuana
Mpusma. Mpamas | 30 Mpuama n ee cBONCTBA. 2 OK-02, OK-
W npasunbHasa Npu3mbl Mpuama: n-yronbHasa npu3ama; rpaHu 1 OCHOBaHWSA NPU3Mbl; NPSIMasi U HAKNMOHHasA 03, OK-04,
npu3Mbl; GOKOBas 1 NOSIHAsA NOBEPXHOCTb NPU3MBI. OK-07
31 Mpamas u npaBunbHas npusma MK-1.3, MK-
OnemeHTbl Npu3mebl. [paBunbHas npuama 2.3
Tema 4.3 CogepxaHue y4ebHoro matepuana
Mapannenenunen, ky6 32 Mapannenenunen, Ky6 2

Mapannenenunea, NpAMOYronbHbIN Napannenenunes n ero ceoncrtea. Kyb. CeyeHne
Kyba, napannenenunega




Tema 4.4

Mupamuga. NpasunsHasa
nupamuga. YceyeHHas
nMpamuga

CogepxaHue y4ebHoro maTtepuana

33 Mupamupa n ee cBOMUCTBA.
Mupamuga: n-yronbHasa nupamuaa, rpaHyn 1 ocHoBaHue nupammnapl; 6okoBas n nonHas
NOBEPXHOCTb NMMpamMuAbl; NpaBubHas U yceyéHHasa nupammaa.

34 MpaBunbHaa nMpamuaa. YceyeHHasa nupamuaa

3nemeHTbl Npamnabl. BbluncrneHne anemMeHToB MHOrOrpaHHUKOB: pébpa, avaroHanwu,
yrmbl

Tema 4.5 CogepxxaHne y4ebHoro matepuana

BokoBas w1 nomnHasa | 35 BokoBasi 1 nonHasi NOBEPXHOCTb NPU3MbI, NTUPaMUAbI

NMOBEPXHOCTb  MPU3MBbI, Mnowaab 60koBON NOBEPXHOCTU M NOSIHON NOBEPXHOCTU NPAMOM NPU3MbI, NroLianb

nupaMmmnibl OCHOBaHuI, Teopema 0 6GOKOBOI NOBEPXHOCTU NPsIMON Npu3amsbl. [Nnowagb 60koBOM
NMOBEPXHOCTU U MOBEPXHOCTU NPaBUNbHOM NMpamMmabl, Teopema o nnowaan 6okoBown
NOBEPXHOCTM YCEYEHHOW NMpamMmnibl

Tema 4.6 CopepxxaHne y4ebHoro maTtepmnana

OBwxeHne B |36 [BuxeHue B npocTpaHcTBe. CUMMeTpUs B NPOCTPaHCTBE

NPOCTPaHCTBe. [BwxeHune B npocTpaHcTBe. CUMMETPUSA B NPOCTPaHCTBE: CUMMETPUSA OTHOCUTESBbHO

CummeTpus B TOYKW, NPSMOM, NFIOCKOCTU. DNEMEHTbI CUMMETPUM B NMpamuaax, napannenenvnegax

NPOCTPaHCTBE

Tema 4.7 CopepxaHue y4ebHoro maTtepuana

MpaBunbHblE 37 MpaBunbHbIE MHOrOrpaHHUKN, UX CBOMCTBA

MHOrOrpaHHUKM, nx MoHsiITMEe NpaBMNBLHOIO MHOFOrpaHHKKa; NPaBubHas NpU3Ma 1 NpaBunbHas NMPaMUaa;

cBOMNCTBA npaBunbHas TpeyronbHasa nMpaMmmaa v npaBunbHbIN TeTpalaap; Kyb. MNpeacrasneHne o
npaBuUIibHbIX MHOrOrpaHHMKax: OKTasap, A0AEKasap U ukocasap. [swkeHne B
NPOCTPaHCTBE. DNEMEHTbI CUMMETPUM B MPaBUITbHbIX MHOrOrpaHHUKax

Tema 4.8 MpodeccnoHanbHO-OpMeHTMPOBaHHOE coAepKaHue

CummeTpusa B |38 CummeTpus B npodreccum.

npodyeccuu. CeuyeHrus CvmMmmeTpus B Npupoae, apxuTekType, TexHuke, B bbiTy, B npodeccun. Micnonb3osaHue

MHOrOrpaHHMKOB OBWXXEHUIN B MPOCTPAHCTBE NPW peLleHnn NnpodecCcnoHanbHbIX 3a4au.

B npodeccnoHarnbHbIX | 39 CeyeHnsa MHOrorpaHHUKOB B npodpeccrmoHanbHbIX 3aga4vax

3apgavax CeueHunsa npuambl U nvpamuabl. [locTpoeHue ceyYeHWi MHOrorpaHHMKOB, WCMOMb3ys
MeToq Crneaos.

40 BbinonHeHne BbIHOCHbIX NMIIOCKUX YepTexen
BbINnonHeHne BbIHOCHBIX MIIOCKMX YepTexXen N3 PUCYHKOB NPOCTbIX 06 beMHbIX huryp
(Bug ceepxy, cbOKy, CHU3Y)
41 KoHTponbHasa pa6orta N2 4 no teme «MHOrorpaHHMKU»
Tema 4.9 CopepxaHue y4ebHoro maTtepmnana
Linunap, ero [ 42 | Uununap v ero pasesepTtka




cocTaBnsoLLMe.
CeueHue uunmHgpa

Linnunapuyeckas noBepXHOCTb, o6pasytoLlime LMNMHOPUYECKON NOBEPXHOCTU, OCb
LUUNUHOPUYEckon nosepxHocTu. LinnnHap: ocHoBaHMs 1 6GokoBasi NOBEPXHOCTb,
oOpasytollasa 1 ock; nnoulagb 60KOBOW M NOJTHOM NOBEPXHOCTH.

43

CeuyeHue umnuHgpa
N3o06paxeHne uunmHapa Ha nnockocTu. Passéptka umnuugpa. CeveHms umnuHgpa
(MnockoCThbo, NapaniensHon U NnepneHavkynapHon ocu umnmHapa)

Tema 4.10 Cogepxanue yyebHoro matepuana
KoHyc, ero | 44 KoHyc n ero pasBepTka.
cocTaBnsoLme. KoHnuyeckas noBepxHOCTb, 0bpasytoLme KOHNYECKOM NOBEPXHOCTU, OCb U BEpLUMHA
CeyeHue koHyca KOHU4Yeckomn nosepxHocTn. KoHyc: ocHoBaHue 1 BepLlumHa, obpasytoLas 1 ocb; nnowanb
OOKOBOWM M NOJNTHON NOBEPXHOCTU
45 CeueHue KOHyca
CeyeHue koHyca (napannenbHoe OCHOBAaHMWIO 1 NPOXOAsiLLee Yepes BEPLUNHY),
KOHUYeckue ceveHus. PasBepTka koHyca
Tema 4.11 CopgepxaHne y4ebHoro maTtepuana
YceyeHHbIN KOHyC. | 46 YceuyeHHbIN KOHyc. CeyeHne yce4yeHHOro KoHyca
CeyveHnne yCe4YeHHoro YCeuéHHbIN KOHYC: obpa3sytoLLme 1 BbICOTa; OCHOBaHUSA 1 BOKOBasi MOBEPXHOCTb.
KOHyca N306parkeHne koHyca Ha NrnockocTu. PasBépTka koHyca. CeveHuns koHyca (NNOCKOCTbIO,
napannenbHON OCHOBaHWUIO, M MIIOCKOCTbO, MPOXOASLLEN YePE3 BEPLLMHY)
Tema 4.12 CopepxaHue y4ebHoro maTtepuana
LLap n coepa, nx 47 Wap u cepa.
ceyeHns Cdbepa v wap: ueHTp, paguyc, amameTp; Nnowaab NoBePXHOCTU cchepbl. B3anmHoe
pacnonoxeHue cdepbl M NIIOCKOCTU; KacaTernbHas NIIOCKOCTb K cdepe.
48 CeueHue wapa u cepsbl
CeueHue wapa un cdepsbl. N3o6paxeHune cdepsl, liapa Ha NNOCKOCTMW.
CopepxaHue yd4ebHoro maTtepuana
Tema 4.13
MotsiTve 06 o6beme 49 MoHsaTue o6bLema n ero usmepeHue
Tena. OGLeMbl MNMoHsiTne 06 ob6beme Tena. O6beMm Kyba 1 npsmoyronbHoro napannenenuneaa. O6bem
npuamMbl U yunuHgpa. OTHoweHne 06beMoB MOAOBHbLIX Ten.
MHOFOrpaHHUKOB W Ten
50 O6BbeMbl MHOrorpaHHUKOB U Tes BpaleHuUs

BpaLLeHns

O6bEM nupamngpl, Npuambl LMNMHAPA, KoHyca. O6bEM Wapa u nnowagb cgepsbl

Tema 4.14 Copepxanue yyebHoro matepuana

Ob6bembl ©n nnowagu | 51 O6bembl 1 Nnowaam NOBepXHOCTeN Ten

NMOBEPXHOCTEMN Mopo6Hble Tena B NpocTpaHcTBe. COOTHOLLEHMS MEXAY NIOoLWaasMmn noBepPXHOCTEN
noaobHbIX Ten 1 00 bEMamMm NOAOOHbIX TEN

Tema 4.15 CopepxaHne y4ebHoro maTtepuana

KombuHauum 52 | KoMGMHaLMM MHOTOrpaHHUKOB U TeN BpalLEeHUs




MHOFOrpaHHUKOB W Ten
BpaLLeHus!

MHororpaHHuK, onMcaHHbIi okono cdepbl. Cdepa, BNMcaHHas B MHOMOrPaHHWK U B
Teno BpaweHns. MHororpaHHuK, BNUCaHHbIN B TENO BpaLLleHNs

53 KomMbuHaumMm MHOrorpaHHMKOB U Tes BpalleHus 2
MHororpaHHuK, onmMcaHHbIi okono cdepbl. Cdepa, BAMCaHHas B MHOTOrpaHHUK Un B
Teno BpaweHus. MHororpaHHuK, BNMCaHHbIM B TEMO BpaLleHus
Tema 4.16 MpocdeccnoHanbLHO-OpUEHTUPOBAHHOE coaepKaHne
KomGuHauum 54 KomMbuHauum reomeTpmnyeckmx Ten Ha npakTuke 2
reoMeTpuyecknx Ten Ha Mcnonb3oBaHne KOMBGMHALMN MHOTOTPaHHUKOB M TeN BpaLleHWs Ha NpakTuke
npakTuke 55 MHororpaHHuKu U Tena BpauwieHue B npodeccuoHanbHbIX 3agadax 2
BbluncneHme BennyuH (gnuHa, yrosn, obbem, nnowanb NOBEPXHOCTN) FrEOMETPUYECKNX
duryp, ncnonb3ys n3yveHHble opMynbl U MeToabl
Tema 4.17. PeweHune | 56 KoHTponbHasa paboTta Ne 5 no pasgeny «Tena BpaweHUs» 2
3agay. MHororpaHHUKA 1
Tena BpalleHus
Pa3pgen 5. KomnnekcHbie uncna 4
Tema 5.1 MpodeccnoHanbLHO-OpUEHTUPOBAHHOE coaepKaHue
KomMnnekcHble ynucna 57 KomnnekcHble yncna 2
MoHsATME KoMMNeKcHoro Yncna. ConpsbkeHHbIe KOMMMEKCHbIE YnCna, MOOY b N apryMeHT OK-02, OK-
KoMnnekcHoro 4ucna. ®opma 3anMcu  KOMMMEKCHOro 4yucna (reomeTtpudeckas, 03, OK-04,
TPUroHoMeTpuyeckas, anrebpavyeckas). OK-07
58 ApudmeTnyeckue aemMcTBUA ¢ KOMMIEKCHLIMU YucnamMmm B npoeccuoHanbHbIX 2 MK-1.3, MK-
3agavax 2.3
cnonb3oBaHWe KOMMMEKCHbIX YMCen MHOrOrpaHHMKOB M TeN BpaLLeHUs Ha NpakTuKe
Pasgen 6. Teopnsa BepOATHOCTEN U CTaTUCTUKA 24
Tema 6.1. CopepxaHue y4ebHoro maTtepuana
MpencraeneHne gaHHbIX | 59 MpeacraBneHne AaHHbIX U onNUcaTeNibHas CTaTUCTUKA 2
n onucartenbHas MpencraBnenne gaHHbIX C NOMOLLBLO Tabnuy n gnarpamm. CpegHee apudmeTmnyeckoe,
cTatucTuka MeamaHa, Hambornbluee N HaMMEHbLLEeE 3HAYeHUs, pa3Mmax, ANCrnepcusi, CTaHgapTHoe
OTKINOHEHME YMCNoBbIX HAbopoB
Tema 6.2. MpodreccnoHanbLHO OPUEHTUPOBaAHHOE coaepXKaHue
CocraBnenne  Tabnuy | 60 MepBuYyHasa o6paboTka CTaTUCTUYECKUX AAHHbIX. 2
W guarpamm Ha npakTuke MepBunyHasa obpaboTka CTaTUCTUYECKUX AaHHbIX. [[padmyeckoe nx npeacraBneHune.
HaxoxxgeHve cpegHuX XxapakTepucTuk, HabngaeMblx JaHHbIX.
61 MpuMmeHeHMe CTaTUCTUYECKNX METOAOB ANA peleHUA npodeccMoHanbHbIX 3agay 2
Tema 6.3. CopepxaHue yyebHoro matepuana
Onepauun Hag | 62 CnyyvanHoe cobbiTue U ee BEepOATHOCTb 2
cobbITnaMH, Hag CniyyarHble aKCNepUMEHTbI (ONbITbl) U ciydanHble CoBbITUSA. SNeMeHTapHble COObITUSA




BEPOSITHOCTSIMM.
YcnosHasa BEPOATHOCTb

(ncxopabl). BepoaTHOCTL cryvYanHoro cobbitnd. bnnsoctb 4acToThl 1 BEPOSATHOCTHU
cobbiTu. Criy4yanHble OnbITbl C PABHOBO3MOXXHbBIMU 3f1IEMEHTAPHBIMU COBLITUAMM.
BeposiTHOCTM cOBbITUI B OMNbITaX C PaBHOBO3MOXHbBIMW 3N1eMEHTapHbIMU COBLITUSMW.

63 Onepauumn Hag coObITUAAMU: NepeceyeHne, 06 bLegNHeHUe, NPOTUBOMNOSIOXKHbIE 2
co6biTnA. Onepaumm Hag cobbITUAMKU: nepeceyeHne, obbeguHeHne, NPOTUBOMOMOXKHbIE
cobbiTna. Anarpammbl Qrinepa. Popmyna CnoxXeHnsi BEPOSTHOCTEN.

64 YcnoBHas BepOATHOCTb 2
YcrnoBHasa BEPOATHOCTb. Y MHOXEHNE BEPOATHOCTEN. [lepeBo cny4yamHoro
akcnepumMeHTa. Popmyrna NnonHOM BEpPOSTHOCTU. HesaBncumble cobbiTus

67. AudcdhepeHuMpoBaHHbIN 3a4eT 2
Tema 6.5 MpodeccnoHanbLHO-OpUEHTUPOBaAHHOE coaepXKaHue
BeposaTHOCTL B 68 OueHKa BepOATHOCTU COObITUA B NpodeccMoHanbHON AeATEeNIbHOCTH. 2
npodeccroHanbHbIX 69 PeweHue npocdeccuoHanbHbIX 3a4a4 Ha BEPOATHOCTb COObLITUSA 2
3agadax
Tema 6.6. CopgepxaHne y4ebHoro maTtepuana
Cepun 70 Cepun nocnegoBaTenbHbIX UCTbITAHUN 2
nocriegoBaTernbHbIX BrHapHbI cnyvarHbIn onbIT (MCnbiTaHWe), yenex n Heyaada. HesaBnucumble NcnbliTaHUS.
NCNbITaHWN Cepus He3aBMCMMbIX UCMbITaHWIA 40 NepBoro ycnexa. Cepmsa He3aBUCUMbIX UCMbITAHWI
BepHynnn
Tema 6.7. CopepxxaHne yyebHoro maTtepuana
CnyvaiiHble  BenuuuHbl | 71 Cnyu4anHble BeNMYMHbI U pacnpeaeneHus 2
1 pacnpeaernexHns. CniyyarnHas BenuuunHa. PacnpegeneHune BepositHocTen. [lnarpamma pacnpeneneHus.
MaTtemaTnyeckoe Mpumepbl pacnpegeneHnin, B TOM Y1Cne, reoMeTpmyeckoe n GMHoMuansHoe.
OXunaaHue cry4anHomn 72 MatemaTtnyeckoe oxuaaHue cny4yanHom BeSIMYMHbI 2
BENUYNHbI UucnoBsble xapakTepUCTUKN CriydarHbIX BEMNUYMH: MaTemMaTU4ecKkoe oxuaaHue,
ancnepcus n ctaHgapTHoe OTKNoHeHWe. MpruMepbl NPUMEHEHUS MaTeMaTUYECKOro
OXMNOaHuK, B TOM YMCne B 3agavax U3 NnoBCeaHEBHOW Xn3HU. MaTtematmnyeckoe
oXxugaHve 6rHapHON crydanHon BenuynHbl. MaTemaTtuyeckoe oxugaHve CyMMbl
Crny4varHbIX BeNn4uH. MaTtemaTtuyeckoe oxuaaHue u ANCnepcusi reoMmeTpuyeckoro m
BMHOMManNbLHOro pacnpegeneHun
Tema 6.8. CopepxaHue yyebHoro matepuana
3akoH bonbLUKX Yncen 73 3akoH 6onbLnx Yyncen. BbiIbopoUyHbIN MeTOoa uccnegoBaHUN. 2

HenpepbiBHbIE
crny4variHble BENMYMHbI
(pacnpeneneHnus).
HopmansHoe

3akoH 6onbLnX Yncen n ero ponb B Hayke, npupoge un obectse. BbibopoyHbIn MeToq
nccnepoBaHuin. MNpumepsbl HenpepbiBHbIX ClyYanHbIX BENUYMH. PyHKUNA NAOTHOCTU
pacnpenenenunda. PaBHomepHoe pacnpeneneHne n ero ceonctea. lNoHaTue o
HOpMarbHOM pacnpefenexHum




pacnpegeneHuve 74 HenpepbiBHble cnyvyanHbie BenM4nHbl. HopmanbHoOe pacnpeneneHue. 2
MpuMepbl HENPEPbIBHbIX CryYanHbIX BENUYMH. PyHKUNA NNOTHOCTU pacnpeaeneHus.
PaBHoMepHOe pacrnipegeneHne n ero ceoncTtaea. lNoHsATME 0 HOpManbHOM
pacnpegenexHuu
Tema 6.9. PelwieHune CogepxxaHue y4ebHoro matepuana |
3aga4 KOMOMHaTOPWKM, 75 KoHTponbHasa pa6oTta N2 4 no pasaeny «Teopusa BepOATHOCTEN U CTaTUCTUKaA» 2
CTaTUCTUKN U Teopumn
BEPOSATHOCTEN
Paspgen 7. CteneHun u KopHu. CTeneHHas, nokasaTtenbHasi u norapudgpmmyeckas (pyHKUMA 20
CogepxaHue yyebHoro matepuana
Tema7.1 = - -
® - 76 PyHKUMK, nx ceonctea. O6nacTb onpeaeneHnsa N MHOXECTBO 3HAYEHNN PYHKLNIA. 2 OK-02, OK-
YHKUUK, NX CBONCTBA. 2 - 4
ChiocoBbl 3anaHms YETHOCTb, HEYETHOCTD, I'IepI/IOv,D,VILlHOCTb OYHKUMN. 03, OK-04,
cyHKUMI 77 Cnoco6bl 3apaHus (byHKLEMM 2 OK-07
Cnocobbl 3agaHns yHKLNIA MK-1.3, MK-
2.3
Tema 7.2 CogepxaHne y4ebHoro matepuana
ApupmeTudecknin 78 KopeHb n-o# cTeneHn U3 AeMCTBUTENIbHOro Yncna. 2
KOPEeHb N—OWN CTeNeHn IMOHATME KOPHA N-OM CTEeNEeHN N3 AeNCTBUTENbHOro Ymucna. CBoMCcTBa KOPHS N-0M
cTenexHu
79 MokasaTenbHaa PyHKLUA ee CBOMCTBA U rpacmku. 2
Tema 7.3 CopepxaHue y4ebHoro maTtepuana
Crtenenn. CrangapTtHas | 80 CteneHb € LenbIM NoKasaTesniem. 2
dopma 3anuvcu CreneHb c uenbiM nokasatenem. CtaHgapTHas oopMa 3anucu AeriCTBUTENBHOMO Yncna.
OENCTBUTENbHOro Yncna Mcnonb3oBaHue nogxoaswien opmbl 3anvcu AeWCTBUTENbHbIX YUCEN ONS peLleHus
NnpakTU4eckMx 3agad W nNpeacTaBneHns AdaHHbiX. CTeneHb € paumoHarnbHbIM
nokasaTenem.
81 CBouncTBa cTteneHen 2
CeowcTBa cteneHu. NpeobpasoBaHne BbipaKeHUIN, COAEPKALLNX CTEMEHU C
paumMoHanbHbIM NoKasaTenem
CopepxaHue yyebHoro matepuana
Tema 7.4 82 CteneHHble PYHKLMN, X CBOMCTBA U rpadpuKu. 2
CteneHHas yHKUnNS CrteneHHasa doyHKUMA C HATyparnbHbIM U LienbiM nokasaTteneM. EE cesoncTtea v rpaduik.
CsoucTBa 1 rpadouk KOPHS N-OM CTEMEHU
Tema 7.5 MpodreccnoHanbLHO-OPUEHTUPOBAHHOE coAepXKaHue
WppaumnoHanbHble 83 PaBHOCUNBLHOCTb MPpPaLMOHanbHbIX YyPpaBHEHUW U HEPAaBEHCTB. 2
ypaBHeHuA 84 MeToAab! pelieHns MppaunoHanbHbIX ypaBHEHUN 2
W HepaBeHCTBa 85 MeToAb! pelueHMA nppaunoHanbHbIX HePaBEeHCTB. 2




86 MeToAbl pelweHus uppaumoHaribHbIX HepaBeHCTB. 2
87 MeToAabl pelieHne cucTeM MppaunoHanbHbIX ypaBHEHUN 2
Tema 7.6 Cogepxanue yyebHoro matepuana
MpumeHeHne  cBOWCTB | 88 KoHTponbHasa pab6oTta N2 7 no Teme «CteneHn u KopHU. CTeneHHasa PyHKUMA»
CTeneHHOoM OYHKUNN
Pasgen 8. NokasatenbHasa yHKUUA 18
Tema 8.1 CogepxxaHne y4ebHoro matepuana
lMokasaTenbHas 89 MokasaTenbHasa pyHKLUA, ee CBOMCTBA 2 OK-02. OK-
YyHKUMSA, ee CBONCTBA CTteneHb C NpoM3BOSIbHBbIM AENCTBUTENbHBIM NokasaTteneM. OnpegeneHune 03 O},<-O4
nokasartenbHon yHKUMK, ee CBONCTBA U rpaduK. &)K—O? '
90 MNokasatenbHas yHKUMA, ee CBONCTBA 2 MK-1.3. MK-
3HaKOMCTBO C MPUMEHEHMEM MOKasaTesfbHON YHKLUMU. PelueHne nokasaTenbHbIX 2 3
ypaBHEHUI (PYHKLMOHANbHO-rpadn4ecknmMm MeTOA0M. '
Tema 8.2 CopepxxaHne y4ebHoro maTtepunana
PewweHne 91 PeweHue nokasaTenbHbIX YPpaBHEHUN. 2
nokasaTtenbHbIX PelueHne nokasatenbHblX YypaBHEHUA METOAOM YpPaBHMBAHMWS NOKa3aTenen.
ypaBHeHuw ni| o2 PelwieHne nokasaTernbHbIX YypaBHEHUN. 2
HepaBeHCTB PelueHne nokasaTtenbHblX YpaBHEHUA METOAOM BBEAEHWNS HOBOW NEepeMEHHOMN.
93 PeweHune nokasatenbHbIX YypaBHEHUN. 2
PelleHne nokasaTenbHbIX ypaBHEHUI (PYHKLUMOHASTbHO-rpaddMyeCcknmMm MeTO40M.
94 PelweHune nokasatenbHbIX HEPABEHCTB. 2
Tema 8.3 CopepxaHue yd4ebHoro maTtepuana
Cucrembl 95 PewweHune cncteM nokasatesibHbIX YPaBHEHUMN. 2
nokasaTenbHbIX 96 PeweHue cncteM nokasatesibHbIX ypaBHEHUN. 2
ypaBHEHWI
Tema 8.4 CopepxaHue yyebHoro matepuana
MpumeHeHne  cBouncTB | 97 KoHTponbHas pa6oTta Ne 8 no teme «lMoka3aTenbHasa yHKUUA» 2
nokasatenbHON (PyHKLMK
Tema 8.5 CogepxaHue y4ebHoro matepuana
Jlorapndm yucna. | 98 Norapudm uucna. 2
HecatnyHein 7 lMoHaTMe norapmndoma, OCHOBHOE NorapudmMmyeckoe TOXOECTBO.
HaTypanbHbIV 99 [ecATUYHbIN N HaTypanbHbIA NorapucmMbl, YUCo e 2
norapumsl, YUCno e
Tema 8.6 Copepxanue yyebHoro matepuana
CsowctBa norapucgmos. | 100 | CeBoncTea norapugmMoB. 2 OK-02, OK-
101 | Onepauusa norapmdpmMmpoBaHus 2 03, OK-04,




102 | NMpeobpasoBaHue norapuPMmmyecknx BbipaKeHun. 2 OK-07
MpeobpasoBaHue norapudMUHECKMX BbIPaXXEHMIN C UCMOSb30BaHNEM hopMynbl MK-1.3, MNK-
nepexoga K HOBOMY OCHOBaHUIO. 2.3
Tema 8.7 CogepxxaHne y4ebHoro matepunana
Jlorapndpmunyeckas 103 | NNorapudpmuyeckas pyHKUMsA, ee CBOUCTBA 2
dyHKLMSA, ee CBOWCTBA 104 | PeweHune 3agay no teme norapudmmyeckasa oyHKUUA 2
Tema 8.8 CopepxaHue y4ebHoro maTtepmnana
Jlorapudpmunyeckme 105 | Nlorapucpmuyeckue ypaBHeHUNA 2
ypaBHeHns 7 MoHaTMe norapudmmnyeckoro ypasHeHns. Onepauns noTEHUNPOBAHNUS
HepaBeHCTBa 106 | PeweHune norapucpmMmnyeckux ypaBHeHUN. 2
PelleHne norapugpmmyecknx ypasHeHMn yHKLMOHaNbHO-rpadyn4ecknm MeTo4oM.
107 | PeweHune norapmcpmMmnyeckux ypaBHeHUN. 2
PelleHne norapnmmyeckmx ypaBHEHNN METOAOM MOTEHUMPOBAHNA N METOAOM
BBEAEHNSA HOBOM NEPEMEHHOMN.
108 | Jllorapucpmmnyeckue HepaBeHCTBaA. 2
Tema 8.9 109 | Cucrtembl norapmmMmyecKknx ypaBHeHUN 2
Cucrtembl AnropuT™M peLLeHns cMCTeMbl ypaBHeHNn. PaBHOCUITBHOCTb SlorapngmMmyeckmnx
norapmgmMmyeckmx YPaBHEHUI N HEPABEHCTB.
ypaBHEHWI 110 | Cucrtembl norapupMmMyYecKMx ypaBHEeHUN 2
AnNropuTMm peLLeHns CUCTEMbI ypaBHEHUN. PaBHOCUITbHOCTL JTOrapuMmnyeckmx
YpPaBHEHU N HEPABEHCTB.
Tema 8.10 MpoceccnoHanbLHO-OpUEHTUPOBAHHOE coaepKaHne
Norapudmbl B npupoge | 111 | Norapudcmbl B npupoae U TeXHUKe 2
N TEXHUKE MpumeHeHne norapudma. Nictopusa passutus matemaTukn. Jlorapudpmmnyeckasa cnmparsb
B npupoge. Ee matemaTtnyeckme CBoncTBa.
112 | Ucnonb3oBaHue rpadmkoB hyHKLUK B NpodecCnoHanbHbIX 3aga4vax 2
Mcnonb3oBaHume rpadonkoB PyHKLNIA 4Ns UCCreaoBaHMs NPoLEeCcCoB N 3aBUCUMOCTEN,
KOTOpble BO3HWUKAIOT NpY peLleHnmn 3agay u3 pasnunyHbix obnacten Haykum n peanbHON
XKWN3HU
Tema 8.11 CogepxaHue y4ebHoro matepuana
MpymeHeHune 113 | KonTponbHasa paboTta Ne 9 no teme «Jlorapucpmel. Jlorapucdpmmuyeckasn pyHkumna» 2
norapugmoB K peLleHuto
3agad
Pasgen 9. OcHoBbI TpUroHomeTpunu. TpuroHoMmeTpuveckue PyHKLUMU 38
Tema 9.1 CopepxaHue yyebHoro matepuana
TpuroHomeTpuyeckue 114 | OCHOBHbIe TPUroHOMeTpuveckne PyHKLUU 2 OK-02, OK-
YHKLMM MPOM3BOSIbHOMO PagmaHHasa mepa yrna. NoBopoT TOYKM BOKPYr Havyana koopguHat. OnpegeneHue 03, OK-04,




yrna, uvicna. PaguaHHas CVHyCa, KOCMHYCa, TaHreHca 1 KoTaHreHca. 3Haku CUHyca, KOCUHYca, TaHreHca U OK-07
M rpagycHas mepa yrna KOTaHreHca no YeTBepTaM. MK-1.3, MNK-
115 | TpuroHomMmeTpuyeckue pyHKLUM NPOU3BONBLHOrO yria, Yyucna 2 2.3
3aBUCMMOCTb Mexay CUHYCOM, KOCUHYCOM, TaHTEHCOM W KOTaHTeHCOM OOHOrO M TOro Xe
yrna
Tema 9.2 CopepxaHue yyebHoro matepunana
OcHoBHbIE 116 | OCHOBHbIe TPUrOHOMETPUUYECKMNE TOXAECTBA. 2
TPUroHOMeTpUyeckne TpuroHomeTpuydeckme Toxgectsa. CUHYC, KOCUHYC, TAHIFEHC Y KOTAHIEHC YrioB O U - d.
ToXxaecTtea 117 | ®opmMynbl npuBeaeHus 2
118 | TpuroHomeTpu4eckue onepauumn
Tema 9.3 CopepxxaHne y4ebHoro maTtepmnana
MNepuoanyeckune 119 | ®opmMynbl CyMMbl 1 Pa3HOCTU TPUTOHOMETPUYECKNX (PYHKLIMI 2
PYHKUNN. Cymma 1 pasHocTb cnHycoB. CyMMa 1 pa3HOCTb KOCUHYCOB. CMHYC 1 KOCUHYC ABOMHOMO
TpuroHomeTpuyeckne yrna. Popmyrbl NOSIOBUHHOIO yria.
pyHKLMM 120 | NMpeobpasoBaHue TPUrOHOMETPUUHECKUX (PYHKLUNA. 2
MpeobpasoBaHnst CyMMbl TPUFOHOMETPUYECKNX PYHKLUI B NMPON3BEAEHNE U
npov3BedeHNs B CyMMy
121 | BblpaxeHune TPUroHOMeTpUuYecKux hbyHKLUN. 2
BblpakeHne TpUroHoMeTpruyecknx yHKUMA Yepes TaHreHe NONoBMHHOIO aprymeHTa.
122 | MNpeobpa3oBaHMA NPOCTENLLNX TPUTOHOMETPUYECKUX BbiPaXKeHUMN. 2
Tema 9.4 CopepxaHue y4ebHoro matepmnana
MpeobpasoBaHue 123 | TpuroHomeTpuyeckue pyHKLUN, UX CBOUCTBA U rpadmkm 2
rpacpmkoB O6nacTtb onpegeneHnst 1 MHOXECTBO 3HAYEHU TPUTOHOMETPUYECKNX PYHKLUA.
TPUTOHOMETPUYECKMX YETHOCTb, HEYETHOCTb, NEPUOANYHOCTb TPUIrOHOMETPUYECKUX hyHKUnn. CBOMCTBA U
dyHKLUMI rpadomkm OyHKUMN Y = CcOS X, Y = sin X, Yy =tg X, y = ctg X.
124 | NpeobpasoBaHue rpachMKkoB TPMrOHOMETPUYECKUX (PYHKLUN
Tema 9.6 MpodreccnoHanbHO-OpUEHTUPOBaAHHOE coAepKaHMe (coaepkaHue NpUKNagHoro moayns)
OnucaHue 125 | Ncnonb3oBaHue CBOMCTB TPUIrOHOMETPUYECKUX (PYHKLNA B NPOodheCCUOoHarbHbIX 2
NPOWN3BOACTBEHHbIX 3agadvax.
npoueccoB C MOMOLWb | 126 | Micnonb3oBaHue rpadmkoB (PyHKLMIW B NPpodeCcCMoHanbHbIX 3agadax 2
rpadgoukoB PyHKLMN 127 | OnucaHue Npou3BOACTBEHHbIX NPOLECCOB C NOMOLWbLI rpacdukoB PyHKLMA 2
Tema 9.7 CopepxaHue yyebHoro matepuana
Ob6paTtHble 128 | O6paTHble TpUroHomeTpuyeckme hyHKLUN 2
TPUroHOMeTpu4eckme O6paTHble TpUroHoMmeTpuyeckme yHKUnnN. Nx ceoncTea u rpadukm
PYHKLMM
Tema 9.8 CopepxaHue yyebHoro matepuana
TpuroHomMmeTpuyeckue 129 | TpuroHoMeTpuyeckue ypaBHeHUs1 2




ypaBHEHUS YpaBHeHUe COs X = a. YpaBHeHUe sin X = a. YpaBHeHUe tg X = a, ctg X = a.
130 | PewweHue npocTenunX TPUroHOMETPUIYECKUX YPaBHEHUN. 2
PelleHne NpocTenLINX TPUTOHOMETPUYECKUX YPaBHEHWIA CBOASALLMXCS K KBaApaTHbIM.
131 | PeweHne TPUroHOMeTpPUYECKMX ypaBHEHUN. 2
PelwleHne TproHoMeTpn4eCcKNX ypaBHEHUIN pasioXXeHUEM Ha MHOXUTENW, ogHOpoAHble
132 | PeweHue TPUroHOMeTpPUYECKNX ypaBHEHUN. 2
PelleHne TpUroHOMEeTPUYECKUX YPaBHEHUIN pasnoXXeHUEM Ha MHOXUTENW, OOHOPOAHbIE
Tema 9.9 CogepxxaHne y4ebHoro matepuana
TpuroHomeTpnyeckune 133 | PewweHne npocTeminx TPUroHOMeTpu4eCcKkMx HepaBeHCTB 2
HepaBeHCTBa 134 | PelweHue TPUroHOMETPUYECKNX 2
Tema 9.10 CopepxxaHne y4ebHoro maTtepunana
PeweHwne 3agay 135 | Cucrtembl TPUroHOMETPUYECKNX YPAaBHEHUN 2
TPUrOHOMETPUM 136 | KoHTponbHasa pabota Ne 10 no pasgeny «OCHOBbI TPUrOHOMETPUNY 2
Pazgen 10. NpousBogHas hyHKLUK, ee NPUMEHEeHne 40
Tema 10.1. | CogepxaHune y4ebHoro marepumana
MOHOTOHHOCTb (PYHKUMW. | 137 | MOHOTOHHOCTb (byHKUUU. DKCTpeMyMbl PYHKLMU. TOUKU IKCTpeMyMa 2
OKCTpeMyMbl  OYHKLMW. [MpOMEXYTKM MOHOTOHHOCTU PYHKLUMW. MakCUMyMbl 1 MUHUMYMbl GOYHKLIUN.
TOYKKN SKCTpEMYMA Hanbonbluee 1 HaMMmeHbLlee 3Ha4YeHNe OYHKUNN HA MPOMEXYTKE
Tema 10.2. NoHaTHe CopepxaHue y4ebHoro maTtepuana
o] HenpepbiBHOCTU | 138 | HenpepbiBHbIe (PYHKLUK. 2
YHKL MM 139 | Metoa UHTEpBanos 2
140 | MeTtoa UHTepBasoB ANA peweHnUs HepaBeHCTB
Tema 10.3 CopepxaHue y4ebHoro maTtepuana
MponssogHasa yHKUMN 141 | YncnoBasi nocnenoBaTenbHOCTL U CNOCOOLI ee 3a4aHus. 2
OnpeneneHne 4YMCnoBo NocrneaoBaTenbHOCTU 1 cnocobbl ee 3agaHus. CBoWCTBA
4yncnosbix nocnegosaTenbHocTen. OnpegenexHve npegena NnocnegoBaTesribHOCTY.
BbluncneHve npegenos nocnegoBaTeibHOCTEN.
142 | NpupaweHue pyHKuUKn. NoHATME O NPON3BOAHON. 2
Mpenen dyHKkunmn Ha 6eckoHeyHocTw. Mpegen dyHKuun B Touke. MpupawexHve
aprymeHTa. lNMpupaiieHve dpyHKkumn. 3agaymn, NpmBogsLLME K MOHATUIO MPON3BOLAHOMN.
OnpepeneHne Npon3BoAHON. ANropnTM OTbICKaHWS Npou3BogHon. Tabnuvua dopmyn
O7151 HAXOXOEeHUS NPOn3BOAHbBIX dNeMeHTapHbIX YHKLUA.
Tema 10.4 CopepxaHue yyebHoro matepuana
MpoussogHble  cymmbl, | 143 | dopMynbl M npaBuna andcgepeHLUMpOBaHUA. 2 OK-02, OK-
pasHocTu [MpaBuna BblYUCIIEHMUS NPOU3BOAHbLIX CYMMbIl, Pa3HOCTW. 03, OK-04,
npoussefieHns, YacTHoro | 144 | MpaBwusna BbIYMCIIEHUA NPOU3BOAHbIX. 2 OK-07, INK-
[MpaBuna BblMMCNEHWS NPON3BOAHLIX NPON3BEAEHNS, YACTHOIO 1.3, MK-2.3




Tema 10.5

CogepxaHue y4ebHoro maTtepuana

leomeTpuyeckuin cmbicn | 145 | FeoMeTpUUYeCKUIA CMbICI NMPOU3BOAHOWM 2
Npoun3BOAHOM "eomeTpUYeCcKnin CMbICN NPOU3BOAHON PYHKLUKN — YrIOBOMN KO3(POULNEHT KacaTenbHOM
K rpadouky pyHKLMN B TOYKE
146 | YpaBHeHMe KacaTenbHOW K rpadmky dyHKUMM 2
Tema 10.6 MpoceccnoHanLHO OpMeHTUpPOBaHHOE coaepKaHue
duranyeckmn cmbicn | 147 | PU3NYECKUM CMbICI NPOU3BOAHON B NpodecCUoHanbHbIX 3agadax 2
NpPoOn3BOAHON B dunsmyecknn (MEXaHNYECKMIA) CMbICIT NPON3BOAHON. [MpnuMeHeHne Npon3BogHON st
npogeCccnoHasbHbIX onpegeneHnsa CKOpoCTuU npouecca, 3agaHHoro opmynon unu rpadonkom
3agavax
Tema 10.7 CopgepxaHne y4ebHoro maTtepuana
MpumeHeHne 148 | MOHOTOHHOCTb (pyHKLUUUN. TOUYKU IKCTpeMyMma. 2
Npoun3BOAHOM K BospactaHue u ybbiBaHMe pyHKLUMM, COOTBETCTBME BO3pACTaHUA 1 yObiBaHWS yHKLMM
nccnegoBaHnio OyHKUMIA 3HaKy nNpou3BogHON. [MoHATUE NPON3BOAHON BhICLLErO NopsiaKka, COOTBETCTBUE 3HAKA
Ha  MOHOTOHHOCTb W BTOPOW NPOM3BOAHOW BbIMYKIOCTU (BOrHYTOCTU) DYHKLMKN HA OTPE3KeE.
3KCTPEMYMbI 149 | MpU3HaKN MOHOTOHHOCTU U IKCTPEMYMOB (DYHKLIUK. 2
3agayn Ha MakCUMyM U MUHUMYM. MOHATUE acMMNTOTbI, CNOCO6bI MX OnpeaeneHuns.
150 | NoHATMe acUMNTOTLI, CNOCOOLI UX onpeaesnieHuns. 2
Tema 10.11 CopepxaHue yyebHoro matepuana
Wccneposanve dyHkuuii | 151 | AnroputM nccnenoBaHus (pyHKLMA U NOCTPOEHUs ee rpadpmka ¢ noMoLybio 2
N NOCTpOeHMe rpadonkos NPOuU3BOAHOMN.
Anroput™m nccnegosaHnst yHKUMA N NOCTPOEHUS ee rpadmka ¢ NOMOLLbHO
nNpoun3BoaHoN. NocTpoeHne rpankoB MHOrOYSIEHOB C MCNOSb30BaHWEM annapaTta
MaTeMaTU4eCKOro aHanuaa. Victopms pasBuTusa MaTtemMaTMyecKoro aHanmaa
152 | UccnepoBaHue thyHKLUIM M NOCTPOEHue rpachukoB 2
153 | UccnepoBaHue chyHKLUM U NOCTPOEHue rpachukoB 1
Tema 10.12 CopepxaHue yyebHoro matepuana
HaunbGonbLwee n | 154 | Hambonbliee n HaMMeHbLlUee 3HaYeHUs (PyHKLUM Ha OTpe3Ke 2
HauMeHbllee 3HayeHus HaxoxxgeHne HanbonbLuero u HAaMMEHbLLErO 3HaYEeHUS PYHKLUKN Ha OTpesKe.
dyHKUMM Ha OTpeske MprMeHeHne NPON3BOAHON OS5 HAXOXOEHUSA HAUNyYLLero peLleHnst B NpUKnagHbIxX
3afadax, Ansg onpegeneHns CKOpoCcTu npouecca, 3agaHHoro (popmynon nnu rpagmukom
Tema 10.13 MpodreccnoHanbLHO OPUEHTUPOBaAHHOE coAepKaHue
HaxoxgeHve 155 | ®u3nyecKnu CMbICN NPOM3BOAHOM B NpodheccroHanbHbIX 3agavax 2
onTUMarnsbHoro 156 | FleomeTpuyeCKUM CMbICI NPOU3BOAHOMN B NpodpeccrMoHarnbHbIX 3aga4vax 2
pesynbtata C NOMOLbIO | 157 | HaxoxaeHue onTUManbHOro pesyrnbTaTa ¢ NOMOLbLIO NPOM3BOAHON B 2
NPON3BOAHON B npakTu4ecKnx sagadvax

NpakTn4eckmnx dagadax




Tema 10.14 158 | KoHTponbHasa pabota Ne 11 no teme «lpomsBogHas hyHKLUM» 2
Peluenune 3agau.
MpousBoagHas dyHKUUN,
ee NpuMeHeHve
Pasgen 11. NepBoobpa3Hasa pyHKLUN, ee NPpUMEHEeHUue 18
Tema 11.1 CopepxaHue yyebHoro matepunana
MepBoobpasHas 159 | NepBoo6pa3Hasa pyHKuuK. MpaBuna HaxoXxaeHUsA NepBoobpPasHbIX 2 OK-02, OK-
dyHKUMM 3apgada 0 BOCCTAHOBIIEHUN 3aKOHA OBWXXEHUS MO N3BECTHOM CKOPOCTU. [oHATHE 03, OK-04,
nHTerpupoaHunsa. O3HaKOMIIEHME C MOHATMEM MHTErpana n nepsoobpasHon ang OK-07
dyHkuun y=f(x). PeueHne 3agay Ha cBA3b NepBOoOOpa3HON 1 ee NPOU3BOAHOMN, MK-1.3, MNK-
BblYMCNEHNE NepBOOOpasHOM Ansa gaHHoM yHKuMK. Tabnvua dopmyn ans HaxoXxgeHus 2.3
nepsoobpasHbIX. MI3ydyeHne npaBun BblYUCNEHUSI NepBOOGPa3HOM
160 | NepBoOOGOpa3sHble aneMeHTapHbIX PYHKLMN 2
BbluncneHme nepBoobpasHbiX PyHKUMM NPpU NoMoLmM Tabnuupl.
Tema 11.2 CopgepxaHne y4ebHoro maTtepuana
Mnowaab 161 | HeonpegeneHHbIN nHTErpan 2
KPVBOJSTMHENHOM BblunmcneHme HeonpeaeneHHbIX MHTErpanoB ¢ NCNOMb30BaHMeM Tabnuubl MHTErpanos.
Tpaneuun. ®opmyna | 162 | UHTerpan, ero reomeTpuyecknni u ousanmyecknuin cMbIcn. 2
HbtoToHa — JleibHuua WHTerpan, ero reoMeTpuyeckuin n oManyecknin cMbich. BeluncneHne nHterpana no
dopmyne HetoToHa-JlenbHmua
163 | OnpeaeneHHbIN UHTErpan 2
"eomeTpudecknin n pusnyecknin CMbiCi onpeaeneHHoro nHrerpana. ®opmyna
HbtoToHa— JlenbHuua
Tema 13.3 MpodeccnoHanbLHO-OPUEHTUPOBAHHOE coaepKaHue
OnpegeneHHbIn 164 | PeweHue 3agay Ha NPMMeEHEHUE UHTerpana ans BblunMcneHnsa nusnvecknx 2
nHTerpan B BeJIMYUH
npod)eccroHarbHon 165 | PelweHune 3agay Ha NnpMMeHeHUe MHTerpana ansa BbIMMCIIeHUA nnollagen 2
OEeATENbHOCTU U XKN3HU
Tema 13.4. PewweHune CogepxaHue y4ebHoro matepuana
3ajlay Ha HaxoXaeHue 166 | KoHTponbHasa pabota Ne 12 no Teme «MHTerpanbHble NCYNCIIEHNAY 1
nepBoobpasHon n ee
NpPYMeHeHne
KoHcynbTauum 3
JK3ameH 6
Bcero 340




3. YCNOBUSA PEANTU3ALMU MPOrPAMMbI YYEBHON AUCLUUMIIUHDI

3.1. lna peanusauun nporpamMmmbl AUCLUUNIIUHbI OOMMKHbI ObITb NPeayCMOTPEHbI
cneayrowme cneumanbHble NOMELLEHUS:

Peanunsauma nporpammbl  gucuunivHbl  TpebyeT Hanuuua  y4yebHoro kabuHeTa
MaTeMaTuKu.

O6opynoBaHue yyebHoro kabuHeTa:

- Nocafo4YHble MecTa No KonnyecTsy obyyaroLmxcs;

- pabo4yee MecCTO npenogasaTtens;

- KOMMAEKT y4eBHOo-HarnsaHbIX nocobui;

- KOMMJEKT 3NEKTPOHHbIX BUAeOMaTepmarnos;

- 3a4aHns ANA KOHTPOIbHbIX paboT;

- NpodeccnoHanbHO OPUEHTUPOBAHHbIE 3a4aHUS;

- MaTepuanbl 3Kk3amMmeHa.

TexHunyeckne cpeacTea obyveHus:

- NepCOHarnbHbIA KOMMNBITEP C JIMLEH3MOHHBIM MPOrPaMMHbIM 0becneveHnem;

- MPOEKTOP C IKPAHOM.

3.2. UudhbopmaumoHHoe obecneyeHue peanusaumm NnporpaMmmbil

3.2.1. OCHOBHbIe Ne4YaTHble u3gaHus

1. Anrebpa n Ha4ana aHanmsa. 10-11 kn.: yyebHuk /LL.A. Annmos, KO.M. Konsaruh,
M.B. Tkauésa [u gp.]. — M.: lNpocseweHne, 2016.

2. [eomeTtpusa. 10-11 kn.: yuebHuk /J1.C. AtaHacsH, B.®. bytycos. C.b. Kagomues [u
ap.]. — M.: npocselueHne, 2016.

3. FeomeTtpusa. 10-11 kn.: yuebHuk /J1.C. AtaHacsaH, B.®. bytycos. C.b. Kagomues [u
ap.]. — M.: MNpoceelueHne, 2014,

4. [NapasH A.A. Matematuka: yuebHuk gns CroO. /A.A. JapgasH. — 3- e uag. -
M.®opym, 2013.

5. DapaaH A.A. COopHuk 3agay no matematuke: ydeb. nocobme gns CIO /AA.
HapasH. — 3-e nsg. — M.®opym, 2013.

3.2.2. QNeKTPOHHbIe U3paHnsa

1. Bcepoccuinckue nHTepHeT-onumnunagbl. - URL: https://online-olympiad.ru / (gaTa
obpawenunsa: 12.07.2022). - TeKCT: 3NeKTPOHHbIN.

2. EgnHag konnekumsa umdposbix obpasoBaTenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru / (naTta obpawerus: 08.07.2022). - TEKCT: 3NEKTPOHHbIN.

3. WHdopmaumoHHas cuctema «EguHoe okHO poctyna Kk obpasoBaTenbHbIM
pecypcam». - URL: http://window.edu.ru / (gata obpaweHus: 02.07.2022). - TekcrT:
SNEKTPOHHbIN.

4. HayyHas anekTpoHHasa oubnuoteka (HOB). - URL: http://www.elibrary.ru (gata
obpaitenunsa: 12.07.2022). - TeKCT: 3NEKTPOHHbIN.

5. OTkpbITbin  KONNeaX. MaTtematuka. - URL: https://mathematics.ru / (gata
obpatueHus: 08.06.2022). - TeKkCT: aneKTPOHHbIN.
6. lMosTopum matematmky. - URL: http://www.mathteachers.narod.ru / (gata

obpaweHus: 12.07.2022). - TeKCT: 9NEKTPOHHBbIN.


https://online-olympiad.ru/
http://www.elibrary.ru/
https://mathematics.ru/
http://www.mathteachers.narod.ru/

7. CnpaBOYHUK no MaTtemaTuke ansa LLIKOJIbHMKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (aata obpaweHus: 12.07.2022). - TekcT:
SNEKTPOHHbIN.

8. CpegHaa matemaTtuyeckass uHTepHeT wkona. - URL: http://www.bymath.net /
(naTa obpaweHns: 12.07.2022). - TeKcT: aNEKTPOHHbIN.

9. ®epepanbHbii noptan «Poccuiickoe obpasoBaHune». - URL: http://www.edu.ru /
(naTa obpaweHuns: 02.07.2022). - TeKkcT: aNEeKTPOHHbIN.

depepanbHbIl  LEHTP WH(OPMaLNOHHO-O0OpasoBaTeNbHbIX PECYPCOB. -
http://fcior.edu.ru / (aaTta obpaweHuns: 01.07.2022). - TeKcT: aNEKTPOHHbIN.

URL:

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMA YYEBEHOW OAUCLMNIUHbDI
KoHTponb M oueHKa pe3ynbTaToB OCBOEHMsi 06LieobpasoBaTenbHOM AUCUMNINHGI

pacKkpbIBaOTCA Yepe3 ANCUMMIIMHAPHbIE pe3yrnbTaTbl, HanpaBneHHble Ha hopMUpoBaHMe
obWMX ¥ npodeccuoHanbHbIX KOMMETEHUM MO pasgenaMm W Temam CoAepXaHust

yyebHoro martepuana.

O6bwas/npoceccuoHan Paspgen/Tema Tun OUEeHOYHbIX
bHasA KOMMNeTeHUuns MeponpuATUs

OK 01. BbibupaTtb P1,Tema 1.1,1.2,1.3-0/c, 1.4,1.5, 1.6 | TectupoBaHue
cnocobbl pellerns 3agad | P 2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 T1-0/c, 2.6 | YCTHbIA onpoc
npodeccmnoHarnsLHoOn P 3, Tembl 3.1, 3.2, 3.3-0/c, 3.4 MaTtemaTtuyeckmin
JEeATEerNbHOCTN P 4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | QUKTaHT
NPUMEHNTENBHO M-olc, 4.8, 4.9, 4.10, 4.11 ngmesmayanbHasa
K pasnu4yHbiM koHTekcTam | P 5, Tembl 5.1, 5.2 camocTosiTensHas

P 6, Tembl 6.1,6.2,6.3,6.4, 6.5, 6.6 - paboTa

olc MpeacTtaeneHne

P7, Tembl 7.1,7.2,7.3 pesynbTaToB

P 8, Temnl 8.1, 8.2, 8.3,8.4,85, P9,
Tembl 9.1, 9.2, 9.3, 9.4,9.5

npakTn4eckmx paboT
3almTa TBOPYECKMX

P 10, Tembl 10.1, 10.2, 10.3, 10.4 pabot

P 11, Tembl 11.1, 11.2, 11.3 M-o/c, 11.4, 3awmTa

11.5, 11.6 N-o/c, 11.7 UHOMBUAYaAlbHbIX
P12, Tembl 12.1,12.2, 12.3, 12.4 NPOEKTOB

P 13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5
M-o/c

KoHTponbHasa paboTa
BbinonHeHne

P14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5 3K3aMeHaLMOHHbIX

M-o/c 3agaHun
OK 02. Ncnonb3oBaTtb P1, Tema1.1,1.2,1.3-0/c,1.4,1.5,1.6 TecTtupoBaHue
COBPEMEHHbIE cpeacTBa P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 1-0/c, 2.6 | YCTHbIN onpoc
nowucka, aHanusa u P 3, Tembl 3.1, 3.2, 3.3 T1-0/c, 3.4 MartemaTtunyeckmin
WHTepnpeTauum P 4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | QUKTaAHT
MHopmaLmn, n M-olc, 4.8, 4.9, 4.10, 4.11 WHuauengyanbHas
NHGOPMALIMOHHbIE P 5, Tembl 5.1, 5.2 camMmocTosiTenbHasi
TexHornoruv ans P 6, Tembl 6.1,6.2,6.3,6.4, 6.5, 6.6 paboTa
BbIMOMTHEHNS 3a4au P7,Tembl 7.1,7.2,7.3 Mpeactaenexne
npogeccmnoHarnbHom P 8, Tembl 8.1, 8.2, 8.3,8.4,8.5, P9, pe3ynbTaToB
JesTenbHOCTH Tembl 9.1, 9.2, 9.3,9.4,9.5 npakTn4eckmx pabot

P 10, Temn 10.1, 10.2, 10.3, 10.4

3awmTa TBOPYECKMX

P 11, Temsl 11.1, 11.2, 11.3 NM-0/c, 11.4, paboTt
11.5, 11.6 M-o/c, 11.7 3awmTa
P12, Tembl 12.1, 12.2, 12.3, 12.4 vHaAnBMOYyasbHbIX

P 13, Temnl 13.1, 13.2, 13.3, 13.4, 13.5

NPOEKTOB



https://www.resolventa.ru/demo/demomath.htm

M-ol/c
P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5

KoHTponbHasa paboTa
BbinonHeHne

M-o/c 3K3aMeHaLMOHHbIX
3agaHumn

OK 03. lNMnaHupoBatb 1 P1, Tema1.1,1.2,1.3-0/c,1.4,1.5,1.6 TecTtupoBaHue
peanu3oBbiBaTb P2 Tembl 2.1,2.2,2.3,2.4,2.51-0/c, 2.6 | YCTHbIN onpoc
cobcTBEeHHOE P 3, Tembl 3.1, 3.2, 3.31-0/c, 3.4 MaTtemaTuyeckmn
npodeccmnoHanbHoe U P 4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, 46, 4.7 | pUKTaHT
JINYHOCTHOE pasBuUTHeE, M-olc, 4.8, 4.9, 4.10, 4.11 WHauenayanbHas
npeanpuHUMaTeribCKyo P 5, Tembl 5.1, 5.2 camocTosTensbHas
[eATernbHOCTb B P 6, Tembl 6.1,6.2,6.3,6.4,6.5, 6.6 - paboTa
npogeccnoHansHom olc MpeacTtaeneHne
cdepe, ncnonb3oBaTb P7 Tembl 7.1,7.2,7.3 pes3ynbTaToB

3HaHWA No oMHAHCOBOM
rPamMoTHOCTU B
PasfINYHbIX XXU3HEHHbIX
cuUTYyaumax

P 8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5,

P9, Tembl 9.1,9.2,9.3,9.4,9.5

P 10, Temsnl 10.1, 10.2, 10.3, 10.4

P11, Temnl 11.1, 11.2, 11.3 M-o/c, 11.4,
11.5, 11.6 M-o/c, 11.7

P12, Tembl 12.1, 12.2, 12.3, 12.4

P 13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5
M-o/c

npakTn4eckmx pabot
3awmTa TBOPYECKMX
paboT

3awmTa
MHONBMAYaANbHbIX
NPOEKTOB
KoHTponbHas paboTta
BbinonHeHne

P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5 3K3aMeHaLNOHHbIX
M-o/c 3apaHunn
OK 04. 3ddekTnBHO P1,Tema 1.1,1.2,1.3-0/c, 1.4,1.5, 1.6 | TectupoBaHue
B3anModencTBoBaTb U P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 1-0/c, 2.6 | YCTHbIN onpoc
paboTaTb B konnektuee n | P 3, Temnl 3.1, 3.2, 3.3 M-o/c, 3.4 MaTtemaTtuyeckun
KomMaHae P 4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | QUKTaHT
M-olc, 4.8, 4.9, 4.10, 4.11 MHanengyanbHas
P 5, Tembl 5.1, 5.2 camocTosiTeNnbHas
P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 I- paboTa
olc MpeacTtaeneHne
P7 Tembl 7.1,7.2,7.3 pesynbTaToB

P 8, Tembl 8.1, 8.2, 8.3,8.4,8.5, P9,
Tembl 9.1, 9.2, 9.3,9.49.5

P 10, Tembl 10.1, 10.2, 10.3, 10.4

P 11, Tembl 11.1, 11.2, 11.3 M-o/c, 11.4,
11.5, 11.6 M-o/c, 11.7

P12, Tembl 12.1,12.2, 12.3, 12.4

P 13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5
M-o/c

npakTn4eckmx paboT
3almTa TBOPYECKMX
paboTt

3awmTta
MHONBMAYaANbHbIX
NpPOEKTOB
KoHTponbHasa paboTa
BbinonHeHwne

P14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5 3K3aMeHaLUMOHHbIX

M-o/c 3agaHun
OK 05. OcyuwectenaTb P1, Tema1.1,1.2,1.3-0/c,1.4,1.5,1.6 TecTtupoBaHue
YCTHYIO U MUCbMEHHYHO P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 1-0/c, 2.6 | YCTHbIN onpoc
KOMMYHMKaLWIo Ha P 3, Tembl 3.1, 3.2, 3.3 T1-0/c, 3.4 MartemaTtunyeckmin
rocygapCTBEHHOM A3bIKe P 4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | QUKTaHT
Poccuinckon degepaunn M-olc, 4.8, 4.9, 4.10, 4.11 WHauengyanbHas
C y4eTom ocobeHHoCTeN P 5, Tembl 5.1, 5.2 camMmocTosiTenbHasi
coumnarnbHOro n P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 - paboTa
KyNbTYPHOIO KOHTEKCTa olc MpencraeneHue

P7,Tembl 7.1,7.2,7.3 pesynbTaToB

P 8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5,

P9 Tembl 9.1,9.2,9.3,9.4,9.5

P 10, Tembl 10.1, 10.2, 10.3, 10.4

P 11, Tembl 11.1, 11.2, 11.3 M-o/c, 11.4,
11.5, 11.6 M-o/c, 11.7

npakTU4eckmx paboT
3awmTa TBOPYECKMX
paboTt

3awmTa
MHAMBUAOYANbHbIX




P12, Tembl 12.1, 12.2, 12.3, 12.4
P 13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5
M-o/c

NpPOEeKToB
KoHTponbHas paboTta
BbinonHeHne

P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5 3K3aMeHaLMOHHbIX

M-o/c 3agaHun
OK 06. MposiBnaTb P1,Tema1.1,1.2,1.3-0/c, 1.4,1.5, 1.6 | TectupoBaHue
rpakgaHcKo- P 6, Tembl 6.1,6.2,6.3,6.4,6.5, 6.6 - YCTHbI onpoc
NaTPUOTUYECKYHO olc MaTtemaTudeckui
nosuuuio, P7 Tembl 7.1,7.2,7.3 OUKTaHT
AEeMOHCTpMpoBaTh P 8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, P 14, MHauengyanbHas
OCO3HaHHOE noBegeHne Tewmbl 14.1, 14.2, 14.3, 14.4, 14.5 -o/c camMmocTosiTenbHasi
Ha ocHoBe paboTa
TPaaULMNOHHbBIX MpeacTtaenexne
obLevyenoBe4eckmx pesynbTaToB

LIEHHOCTEW, B TOM Yncne
C Y4ETOM rapMOHM3aLmm

npakTu4eckmx pabot
3awmTa TBOPYECKMX

MeXXHaLMOHanbHbIX U paboTt
MEXPEnUrno3HbIX 3awmTa
OTHOLLIEHUI, NPUMEHATL MHONBMAYaANbHbIX
cTaHgapTbl NPOEKTOB
aHTMKOPPYNLMOHHOIO KoHTponbHas paboTa
noBeaeHns BbinonHernune
9K3aMeHaLMOHHbIX
3aJaHunn

OK 07. CogencrtBoBaTb P1, Tema1.1,1.2,1.3-0/c,1.4,1.5,1.6 TecTtupoBaHue
COXpaHeHUo P2 Tembl 2.1,2.2,2.3,2.4,2.5T1-0/c, 2.6 | YCTHbIN onpoc
OKpy>KatoLLen cpeabl, P 3, Tembl 3.1, 3.2, 3.3 -0/c, 3.4 MaTtemaTtuyeckum
pecypcocbepexeHuto, P 4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | OUKTaHT
NPUMEHNATL 3HaHUSI 00 M-olc, 4.8, 4.9, 4.10, 4.11 MHausmnayanbHas
M3MEHEHUN KnuMarTa, P 5, Tembl 5.1, 5.2 camMmocTosiTenbHas
NPUHLUUNBI 6EpEXNNBOro P 6, Tembl 6.1,6.2,6.3,6.4,6.5, 6.6 I- paboTa
NPOn3BOACTBA, olc MpencraeneHne
3PP EKTUBHO P7 Tembl 7.1,7.2,7.3 pesynbTaToB
JencTBoBaTb B P 8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, npakTn4eckmx pabot
ypesBblYanHbIX P9, Tembl 9.1,9.2,9.3,9.4,95 3auwmra TBOpYECKNX
cuUTyaumusax P 10, Temnl 10.1, 10.2, 10.3, 10.4 pabot

P 11, Tembl 11.1, 11.2, 11.3 M-o/c, 11.4, 3awmTa

11.5, 11.6 M-o/c, 11.7 vHaAMBUOYyasbHbIX

P12, Tembl 12.1, 12.2, 12.3, 124 NPOEKTOB

P13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5 KoHTponbHas paboTa

M-o/c BbinonHeHune

P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5 9K3aMeHaLMOHHbIX

M-o/c 3agaHun
MK 1.2. OcywectBnate | P 1, Tema 1.1, 1.2, 1.3 M-o/c, 1.4,1.5,1.6 | TectupoBaHue
TexHnyeckoe P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 1-0/c, 2.6 | YCTHbIN onpoc
06Cnyx1BaHMe P 3, Tembl 3.1, 3.2, 3.3 l-0/c, 3.4 MaTtematuyeckun

P 4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | OUKTaHT
aBTOMO6Mn~beIX M-o/c, 4.8, 4.9, 4.10, 4.11 WHameuayanbHas
Asurateney VCOFJ'IaCHO P 5, Tembl 5.1, 5.2 camocTosiTenbHas
TEXHONOrM4eCcKom P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 - paboTa
AOKyMeHTaLunu. olc MpencraeneHue

P7,Tembl 7.1,7.2,7.3 pesynbTaToB

P 8, Temnl 8.1, 8.2, 8.3, 8.4, 8.5,
P9, Tembl 9.1,9.2,9.3,9.4,95
P 10, Temn 10.1, 10.2, 10.3, 10.4

npakTu4ecknx paboT
3awmTa TBOpYECKMX
pabot




P11, Temnl 11.1, 11.2, 11.3 M-o/c, 11.4,
11.5, 11.6 M-o/c, 11.7

P12, Tembl 12.1, 12.2, 12.3, 12.4

P13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5
M-o/c

3awmTta
MHONBMAYaNbHbIX
NPOEKTOB
KoHTponbHas paboTa
BbinonHeHne

P 14, Tembl 14.1, 14.2, 14.3, 14.4, 145 T1- | aK3aMeHaLMOHHbIX

olc 3aJaHun

P1,Tema1.1,1.2,1.3-0/c, 1.4, 1.5, 1.6 | TectupoaHue

MK 1.3. TlpoBoauTb | P 2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 M-o/c, 2.6 | YCcTHbI onpoc

PEMOHT PasnnYHLIX TUMOB | P 3, Temsl 3.1, 3.2, 3.3 MN-o/c, 3.4 MaTtemaTtuyeckun
Asurarenen B| P4, Tembl 4.1, 4.2, 4.3, 4.4, 45, 4.6, 4.7 | AUKTauHT
cooteeTcTBUA C 1 M-olc, 4.8,4.9,4.10, 4.11 NHameuayanbHas
TeXHonorm4eckon P 5, Tembl 5.1, 5.2 camocTosiTernbHas
AOKYyMeHTaunen P 6, Tembl 6.1,6.2, 6.3, 6.4, 6.5, 6.6 I- paboTta

olc MpeacTtaenexne

P7 Tembl 7.1,7.2,7.3 pe3ynbTaToB

P 8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5,

P9, Tembl 9.1,9.2,9.3,9.4 9.5

P 10, Temsl 10.1, 10.2, 10.3, 10.4

P 11, Tembl 11.1, 11.2, 11.3 M-o/c, 11.4,
11.5, 11.6 M-o/c, 11.7

P12, Tembl 12.1, 12.2, 12.3, 12.4

P 13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5
M-o/c

P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5
M-o/c

npakTn4eckmx pabot
3awmTa TBOPYECKMX
paboT

3awurta
NHAMBUAOYaNbHbIX
NpPOEKTOB
KoHTponbHas paboTta
BeinonHeHwne
9K3aMeHaLMNOHHbIX
3aJaHunmn
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