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Pabouas nporpamma o61meodpaszopatensuoit yuebno mucrummas OYJIn. 04 MareMatuka: anrebpa u
HAYaJI0 MaTEMAaTHIECKOIO aHaNH3a; FeOMETPUS.
pa3paboTaHa Ha OCHOBE TpeOOBaHMIA:

— ®enepanbHOro rocyJapcTBEHHOro 00pa30BaTENbHOrO CTAHAAPTA CPENHETO 00IEro 00pa3oBaHusa
YTBEPXKIACHHOTO npHKa3oM Munobprayku Poccuu ot 17.05.2012 N 413 (3aperucTpupoBaHo B
Mumntocte Poccuu 07.06.2012 N 24480);

DenepaJbHOTO TOCYJaPCTBEHHOr0 00pa30BaTENbHOIO CTAHAAPTa CPEIHETO MPO(ECCHOHATBHOIO
o6pa3oBaHMs yTBEPXKACHHOTO NpHKazoM Munobprayku Poccun ot 09.12.2016 N 1547

(pex. ot 01.09.2022) "O6 yrBepxaeHNn (QenepalbHOro rocy JapCTBEHHOTO 00pa30BaTeNbHOrO CTaHAapTa
cpensero npodeccuonanbHoro oopaszosanus no cnenuansHocTH 09.02.07 UHbopManMOHHBIE CHCTEMBI 1
nporpammupoBanue” (3aperucrpupoBato B MuHriocte Poccun 26.12.2016 N 44936)

o cuenuansrocT 09.02.07 UndopmannoHHBIE CUCTEMBI ¥ POTPaMMHUPOBAHUEC YIETOM:

— Npoduis NOy4aeMoro o0pa3oBaHUsL.

- [IPUMEPHOH IIPOrpaMMBI;

— Pexomenpanmii no opraHm3alMM IONYyY9eHHsS CpeAHEro oOmero oOpa3oBaHHS B HpeAenax
OCBO€HHsI 00pa3oBaTeNBHBIX MPOrpaMM cpelHero mnpodeccuonansHoro obpasosanus Ha Gase
OCHOBHOTO 00IEro o0pa3oBaHWs C Y4eTOM TpebOomanmii (QelepalbHBIX TOCYNAPCTBEHHBIX
o0pa3oBaTeNbHBIX CTAaHAAPTOB M IMOIy4aeMoi TpodeccHH WM CHEeNMaJbHOCTH CPeIHero
npogeccuonanbHOro 06pazoBanus (paspaboTansl JlenapraMeHTOM TOCYJapCTBEHHOH OJMTHKH B
chepe moaroroBkm pabGoumx kanpoB u JIIO Munobpuayxu Poccum cosmectHOo ¢ OTAY
«®DenepanbHBIt MHCTUTYT pa3BUTHS oOpasoBaHus» (muceMo JlemapraMeHTta rocyapcrTBeHHOM
MOJIUTHKH B cepe moaroroku pabounx xaapos u JJI1O Muno6prayku Poccum ot 17.03.2015 Ne
06-259);

— Meromaueckux pekoMeHAanuit mo paspaborke pabourx nporpaMMm 001Ie00pa3zoBaTENBEHBIX
y4eOHBIX AUCHHUIUIAH B ITPEHENIaX OCBOCHHMS OCHOBHOW mNpodeccHOHANBHON 00pa3oBaTenbHOM
nporpaMmbl cpepnero npogeccroransHoro odpazoBanus (IIIIKPC u IITCC3), pazpaboTaHHbIX
Otxenom npodeccuonanpHOro obpazoBanus MunncTepcTBa o0pasoBanus U Hayku PecmyOmuxm
Jlarectau

B COOTBETCTBHH ¢ pabounM yucOHBIM ITaHOM 00pa3oBaTeibHOM opranu3aimu Ha 2024/2025 yueGHBIA roa,.

Paspaborumx: I'acanosa 3.T.- npenonaBatens matemarnxu [ BIIOY PJI MITK. //LW/’ % y
Penensentsy/ axcneptsi: Hxammupsaesa 3.A., 3am. qupekropa no YIIP, I'BITOY PJ] UIIK ;\ @/é /
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1. IACIIOPT PABOYEM ITPOIr'PAMMBI YUYEBHOI JUCLMITJIAHBI

MaTtemaTuka: ajreépa H Ha4aJla MaTeMaTHYeCKOI0 aHAINU3a; TeOMETPHS
1.1, ObGaacth npuMeHeHUst padoueil NporpaMmbl

Pa6ouas nporpamma obieobpaszosarenpHoit yueOHoi quciuuHelOY J1.04 Matemaruka: anrebpa u
HAuaji0 MaTEMaTHYECKOTO aHaIKM3a; FTEOMETPUS SIBJIAETCS YacThio 001e00pazoBaTeIbHOM TOATOTOBKH
CTYAECHTOB IO MPOTrpaMMe MOJATOTOBKH CIIELHAINCTOB CPEIHETO 3BeHa 1o crenuainsroctd 09.02.07
NHpopMallMOHHBIE CUCTEMBI M IPOrPaMMHUPOBAHHEOA30BOTO YPOBHSL.

Pabouas mnporpamma ofmeo0pazoBarenbHoli  yueOHOU  MUCUMIIMHBI  MOXET OBITh
HCMOJB30BaHa  APYTAMH - 00pa3sOBaTENbHBIMH  YUPSKACHUSMH  NPO(GECCHOHAIBHO-TO U

JIOTIOJTHATENLHOTO 00pa30BaHusl, PEATM3YIOIIUMHE 00pa3oBaTeIbHYIO MPOrpaMMy CpeJHEero OOILero
o0pa3oBanus.

1.2. Mecro y4eOHOII JUCUHIUIMHBI B CTPYKType OCHOBHOH npodeccHoHaJIbLHOH
obGpa3oBaTejbHO  nporpammbl:  ydueOHas  jgucnuiuiHa — «Maremaruk:anrebpanHayana
MATEMATHYECKOTO aHAJIk3a; TEOMETPHS) peatn3yeTcs B paMKax OOMmMuUX, IPO-(QUIBHBIX y4SOHBIX
JTUCITATITIH 0011e00pa3oBaTeIbHOTO HUKIIA.

1.3. Tlesin 1 32129 y4eOHOH JHCUHIVIMABI — TPeOOBAHHUSA K Pe3yJbTaTaM OCBOC-HHs yueOHoM
AMCUUIUTHHBI:

Conepxanue yueOHOU mucnuiummHbl «Maremaruka: anrebpa ¥ Havana MaTeMaTHYECKOro
aHaM3a; FeOMETPHS» HAIPABICHO HA JOCTHKEHUE CIIENYIOIIUX MeJIei:

— obecneyeHue chOPMUPOBAHHOCTH IIPEACTABIICHAN O COLMANBHEIX, KyJIBTYD-HbIX U
MCTOPHYCCKUX (PAKTOpaX CTAHOBJIEHUS MATEMATHKY,;

— obecneuerue c(hOPMUPOBAHHOCTH JIOTHHECKOIO, AITOPUTMHYECKOTO U Mate-
MATHUYECKOT0 MBIIICHUS;

— obecneyeHre c(HOPMHUPOBAHHOCTH YMCHUH IPUMEHSITh [10JIyYEHHBIE 3HAHUS IIDH
PEeLIeHUH PA3NIUYHbIX 3a1ay;

— obecneueHue cHOPMUPOBAHHOCTH MIPEICTABNICHUN O MaTEMaTHKE KaK 4acTH
001IeUeIIOBEYECKOM KYIBTYPHI, YHUBEPCAIBHOM SI3BIKE HAYKH, IIO3BOJISIOIIEM ONIUCHIBAT
W W3y4arb peaibHbIE IPOLECCH] U ABJICHHUA.

Ocpoenue cojepxanus yueOHON mucnniumnbl  «Maremaruka: anrebpa W Havana
MATEMATHUYECKOTO aHAalld3a, TCOMETPHA» O0CCICUUBACT NOCTHXKEHHME CTYAECHTaMHM CIIEAYIOMHNX
Pe3yIbTaToB:

® TUYHOCHIHBIX:S

—  c(pOPMHPOBAHHOCTH MPEICTABICHUN O MaTEMaTHKE KaK YHHBEPCAIBLHOM f3BIKE HAYKH,
CpEJICTBE MOJICIIMPOBAHUS ABJICHUH U IPOLECCOB, UAEAX U METOJAX MaTeMa-THKH,

~  [IOHHMaHue 3HaYMMOCTH MaTeMAaTHKH [ijisi Hay9HO-TEXHHYECKOro porpec-ca,
c(hOPMUPOBAHHOCTEL OTHOIIECHHUS K MaTeMaTHKe Kak K YacTH O0IIEeUeI0BeUeCKoi



KyJIBTYPEI Yepe3 3HAKOMCTBO C UCTOPUEH PA3BUTHS MaTeMaTHKH, IBOIIOLUCH
MaTEMaTHICCKUX UIICH;

—  pasBUTHE JIOTUYECKOTO MBILILICHHS, IIPOCTPAHCTBEHHOTO BOOOpaXXEHMS,
AITOPUTMHYCCKOH KYJBTYpPhI, KPUTUUYHOCTH MBIIUICHUS HAa YPOBHE, HEOOXOAMMOM AJIs Oyayluei
MpoQecCHOHAIBHOM ASSITETPHOCTH, IS IIPOJIOJDKEHUS 06pa30BaHUs U caM000pa3OBaHHUS;

— OBJAJCHME MAaTEMaTHYUCCKUMH 3HAHMSIMA M YMCHUSAME, HEOOXOOMMBEIMU B
ITOBCEHEBHOW KHM3HU, AT OCBOSHUS CMEXHBIX €CTECTBEHHOHAYYHBIX MUCIUUILIHH M JUCIHILIHH
npoeCCHOHAIBHOTO NWKJIA, IS [ONydeHHss oOpa3oBaHHs B o0nacTsax, He Tpebyromux
yrIyONEHHOM MareMaTu4ecKol MOroTOBKH;

— TOTOBHOCTh M CHOCOOHOCTh K 00pa3oBaHWIO, B TOM 4YHCJEe camMooO0pa30BaHWIO, Ha
NPOTSKEHUHN BCEH JKU3HU; CO3HATENILHOE OTHOIIIEHHE K HENPEPLIBHOMY 00pa30BaHUIO KaK yCIOBHIO
yCTemHol npodeccrosanbHOR U OOIECTBEHHOM AeATENLHOCTH;

— TOTOBHOCTH H CIOCOOHOCTh K CaMOCTOSTEILHOW TBOPUYECKOM U OTBETCTBEHHOMN
JICITENEHOCTH;

— TOTOBHOCTH K KOJIEKTUBHOW paboTe, COTPYyJAHHMYECTBY CO CBEpPCTHHKaMHM B
oOpazoBarebHOH, 0OUIECTBEHHO MONIE3HOM, yueOHO-UuCCIe0BaTEeNbCKOH, IPOCKTHON
W IpYyrux BUOAX JAEsiTENbHOCTH;

- OTHOLICHHE K HpO(I)CCCHOHEU"IBHOﬁ JCATCIBHOCTH KaK BO3MOMXHOCTH VYYaACTHUSA B
PEUNICHUAN JTHYHBIX, 06H_I€CTBGHHBIX, roCy 1apCTBCHHEIX, o0ImeHaoOHATEHBIX npo6neM;

® MemanpeOMemH bIX:

—  YMEHHE CaMOCTOSITENILHO ONPENENATE eI NeATEIbHOCTH U COCTABIIATE IIIAHEI
JCATENbHOCTH; CAaMOCTOATENIFHO OCYLIECTBIISTh, KOHTPOJIUPOBATh U KOPPEKTUPOBATE
JCATEIbHOCTD; UCIIOJIB30BATh BCE BO3MOIKHBIE PECYPCHI IS JOCTHIKCHUS IOCTABICHHbIX HEICH U
peaT3aliy IUIAHOB eI TeIbHOCTH; BEIOMPATh YCIEUIHbIE CTPATETUH B PA3IIMYHEIX CHTY allHsIX,

— yMeHHE HOpPOJNYKTHBHO OOIIATECS M B3aMMOACHCTBOBATL B IIPOLECCE COBMECTHOM
JESTENhHOCTH, YYNTBIBATh MOSUIMH JPYTUX YYaCTHHKOB NEATEIBHOCTH, 3QQeKTUBHO pa3peruarh
KOH(DIIMKTHI;

— BJIQJCHHE HABBIKAMH IIO3HABATCIbHOM, Yy4UeOHO-HCCHEAOBATENBCKON U IIPOEKTHOM
NeSTeNbHOCTH, HaBBIKaMK pa3perneHus mpodiemM; criocoOOHOCTb U TOTOBHOCTD
K CaMOCTOSITCILHOMY IMOMCKY METOJIOB PEIICHUS IPAKTUIECCKUX 33/1a4, IPUMEHEHHIO Pa3JIMIHbIX
METOJOB TMO3HAHHUS;

—  TOTOBHOCTb H CIOCOOHOCTH K CaMOCTOSITENBHON HH(OPMalMOHHO-TIO3HABATENLHON
IeSTENbHOCTH, BKIIOYAsd YMCHHME OpPUEHTHPOBATHCA B Pa3AMYHBIX HCTOYHMKAX HMHOOpMAIUH,
KPUTHYECKH OLIEHWBAaTh W HHTEPIPETHPOBATh HHMOPMAIMIO, IIOJYYAEMYHO K3 PasIHYHBIX
HCTOUHUKOR;

—  BJI&JCHHUE SI3BIKOBBIMHE CPE/ICTBAMU: YMEHUE SCHO, IOTMYHO U TOYHO U3J1arath CBOIO
TOYKY 3PEHMUS, UCII0Ib30BaTh aA¢KBAaTHEIC S3EIKOBBIE CPEJICTRA;



—  BllaJleHWe HABHIKAME IO3HABATCIBHOM pedieKCHM KaK OCO3HaHMs COBEpLIaeMBIX NeHCTBHH U
MBICIATEIBHBIX TPOLECCOB, UX pPe3yJbTaTOB M OCHOBAHUM, I'PaHMIl CBOETO 3HAHMS W HE3HAHHsA, HOBBIX
MO3HABATEBHBIX 33Ja4 ¥ CPEACTB JUISL KX JOCTUKCHHS;

—  IeNeyCTPEMIICHHOCTh B TOHCKAX W NPHHATUM PEIUeHUH, COOOpasHTCIBHOCTE U UHTYULMS,
Pa3BUTOCTH IPOCTPAHCTBEHHBIX NPENCTABICHUH; CIOCOOHOCTH BOCIIPHHAMATE KPACOTY ¥ FTapMOHHIO MUPA;

® NPEOMEMHBIX:

- C(bOpMHpOBaHHOCTB HpeﬂCTaBJIeHI/Iﬁ 0 MAaTEeMAaTHKE KakK 4acTH MHpOBOfI KyJIbTYpbl U MECTC
MaATCMAaTUKH B COBpCMeHHOﬁ THUBUHIIN3AuH, cnocobax oOmucaHUs SABJICHUH pealpHOr0 MHpa Ha
MAaTeMaTH4YCCKOM A3BIKE,

—  chOpPMHUPOBAHHOCTL IPEJICTABICHUH O MaTeMaTUYeCKUX NOHATHAX KaK BaXKHEWINUX
MaTeMaTUYECKIX MOJIETISX, IO3BOJIIONINX ONUCHIBATh U U3Yy4aTh pa3HbIe IPOIECCH! U SBJIEHMS; TOHUMaHUE
BO3MOYKHOCTH aKCHOMATHUYECKOTO IIOCTPOCHUA MAaTCMATUYECKUX TEOPUI;

—  BIQJCHHE METONaMM JOKa3aTeNbCTB U alrOPUTMOB PCLICHHS, YMEHHE HX TNPHMEHATD,
IPOBOJIUTE JIOKA3aTeIbHbIE PACCy KICHUS B XOA€ PEUICHNA 33]1a4;

— BJI3JeHHE CTAaHAAPTHBIMH [pPUEMaMH pEIleHUs pPalUOHAIBHBIX U  HppalHOHANBHBIX,
NOKAa3aTC/IBHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPaBHEHUH U HEPABEHCTB, UX CHCTEM; HCIIOIB30BAaHUE
TOTOBBIX KOMIBIOTEPHBIX NIPOrpaMM, B TOM HYHCIE VI IOUCKa ITyTH PElIeHUs W WUIIOCTPAIMKU PEIICHHA
ypaBHEHU 1 HEPABEHCTB;

—  ¢hOpMUPOBAHHOCTH IPEACTaBICHAH 00 OCHOBHBIX ITOHSATHSX MaTeMaTHYeCKOIo aHaluza M HX
CBOWCTBAX, BJaJeHHE YMEHHEM XapaKTepH30BaTh IOBelIeHMe (YHKIUM, HMCIONB30BaHHE MOJIYYEHHBIX
3HAHUH /151 ONUCAHYS K aHANIH3a PEATbHBIX 3aBUCUMOCTEN;

—  BlAJieHUE OCHOBHBIME IOHATHAMH O TUIOCKHWX U TPOCTPAHCTBEHHBIX TEOMETPHUCCKUX (PUTypax,
MX OCHOBHBIX CBOMCTBax; CHOpPMHPOBAHHOCTE YMEHHsI paclo3HaBaTh TIEOMETPUYECKHE (UIypHl Ha
yepTexkax, MOACAAX M B peabHOM MHpPE; MPUMECHEHHE H3yYeHHBIX CBONCTB reOMETpHYECKHX GHTYp H
(opMyIT JUIs pEMICHUST TEOMETPHUECKHX 33134 M 3a]1a4 C IPAKTHIECKHM COACPIKAHUEM;

—  ¢(hOPMHPOBAHHOCTE TIPEJICTABICHUN O Ipomeccax U SBICHUAX, UMEIOIIHUX BEPOATHOCTHLIN
XapaKTep, CTATHCTHYECKHX 3aKOHOMEPHOCTSX B pPEalbHOM MHPE, OCHOBHBIX IOHSTHSX 3JICMEHTApHOMH
TEOPUH BEPOSTHOCTEN; YMEHHH HAXOIUTH U OLIEHUBATH BEPOSTHOCTH HACTYIIEHHS COOBITHI B IPOCTEHIINX
MPAaKTHYECKUX CHTYAIUSIX H OCHOBHBIE XapAKTEPHCTUKHU CIIy4allHbIX BEIMYHH;

—  BIIQJICHYE HABBIKAMH HCIIOJIb30BAHMS TOTOBLIX KOMIBIOTEPHEIX IIPOIPAMM IIPY PEIICHUH 3aa4.



Oomue
KOMITETEHIIHA

[lnanupyemble pe3yabTaTsl 00yUYeHHsS

OO6wmuel

JIMCcIUIIIMHAPHbBIE2

OK 01 Bribupats
CTIOCOOBI PelCHHUS
3anay
npo¢eccHOHaIBHOMN
OeATeIbHOCTH
IIPUMEHHUTEIIBHO K
Pa3THYHBIM
KOHTEKCTaM

- TOTOBHOCTH K TPYAY, OCO3HAHHE
[EHHOCTH MaCTEPCTBA, TPYHOII00HE; -
FOTOBHOCTD K aKTHBHOM JIEITEIBHOCTH
TEXHOJIOIMYECKON U COLHATLHOM
HanpasjICHHOCTH, CIIOCOOHOCTD
HHUIIMUPOBATH, NIAHMPOBATH U
CaMOCTOSATENBHO BBITOTHATH TAKYIO
JIEITENIHOCTD; - HHTEpPEC K Pa3IuyHbIM
chepam npodeccuoHaTbHOM
nearennpHoctd, OBrajeHue
YHUBEPCAIbHBIMH YUeOHBIMU
MO3HABATEIPHBIMU JCHCTBUSIMHY: &)
6a30BbIE JTOTHYECKHE NEHCTBH: -
CaMOCTOSTENBHO (HOPMYIHPOBATH U
aKTyalu3upoBaTh NPodIemMy,
paccMaTpuBaTh €€ BCECTOPOHHE; -
YCTAHABIWBATH CYIICCTBEHHBIN IIPU3HAK
WJTH OCHOBAHUS JUIS CPABHEHHS,
Kknaccuukanuu u 000061eHus; -
OTIPENIETISITh TIENH ACATESIHHOCTH, 3a/1aBaTh
napaMeTpel U KPUTSPUU UX TOCTHKCHHS; -
BBISIBJISITH 3aKOHOMEPHOCTU U
IIPOTHBOPEYHS B PACCMATPUBAEMBIX
SIBNIEHHUAX; - BHOCUTH KOPPEKTHUBEL B
JEATENLHOCTE, OIEHUBATH COOTBETCTBHE
PE3yJILTATOB ICNISIM, OLIEHUBATH PUCKH
HOCJ’Ie,HCTBI/Iﬁ JCATCIIBHOCTH

-BJIaJ€Th METOJAMU JIOKA3ATCIbCTB,
AIrOPUTMAMU PELICHUS 3a/1a4; YMEHUE
(GOpPMYITHPOBATE ONPEACICHYS, AKCUOMBI
¥ TEOPEMBI, TIPUMEHSITh UX, TPOBOJUTH
JOKa3aTesIbHbIe PacCy KACHUs B XO/C
peIleHN s 3a/1a4; - YMETh OlIepHPOBATh
HOHSTHSIMHU: CTETICHb YACIA, Iorapu(pm
YKCIa; YMEHUE BHIOTHSATH BEIYACICHUE
3HAYCHHU U TpeoOpasoBaHHUs BEIPAKEHUN
CO CTETIeHSAMHU U JIoTapu(pMamu,
1ipeoBpasoBaHus NPOOHO-pAlHOHANBHBIX
BBIPKEHHUH; - YMETH OlIEPUPOBATH
MOHSITUSMH: PAllOHATbHBIC,
UppaIiOHATbHEIE, TOKa3aTeIbHbIE,
CTeIleHHbIE, TIoTapu(MIUIeCKIe,
TPUTOHOMETPUUECKHE YPABHEHHUS 1
HEPaBEHCTBA, X CHCTEMEL, - YMETh
OIICPUPOBATH TOHSTHIMY: GYHKIHS,
HenpephiBHAast HyHKIIMS, TPOU3BOIHA,
nepBoobOpasHasi, OIpeIeTeHHbIH
UHTETPaNl; YMETh HAXOWTh MPOU3BOIHEIE
3EeMEHTAPHEIX (BYHKIHI, HCIIONb3YS
CIIPaBOYHbIE MATEPHAIIEL; HCCIIEI0BATH B
IPOCTEHINMX Caydasx GYHKIMYN Ha
MOHOTOHHOCTH, HaXO/IUTh HAUOOJLIINE U
HaUMEHBINHE 3HAUCHUS (HYHKIUI;
CTPOHTD rpaQKi MHOTOWIECHOB C
VICTIOJTK30BAHUEM allapara
MaTeMaTHYeCKOro aHan3a; IIPUMEHSTh
IPOM3BOIHYIO IIPH PEIICHUN 3a/1a4 Ha
JBIDKCHUE; PEIATh MPAKTHKO-
OpPUEHTHPOBAHHbIE 331aun Ha
HauOOIbIINE ¥ HAHMEHbBIINE 3HAUCHHUS,
Ha HaXOXKJIEeHUe MYTH, CKOPOCTH |
YCKOPEHHS; - YMETh ONIepUPOBATH
TOHATHAMH: PaNOHATbHAS (Y HKIIUS,
nokasarenbuas GyHKIUS, CTeleHHas
byHKIHs, JIorapupMuyecKast

- pa3BHBAThL KPEaTUBHOE MBILIICHUE
[pH PEIICHAH XU3HEHHBIX ITpobnem 6)
0a30BbIE UCCIIEOBATENBCKIE
NefCTBHA. - BIAJETh HaBbIKaMHU
yueOHO-HCCNeI0BaTeNbCKON 1
IPOEKTHOHN ACATENLHOCTH, HABBIKAMHU

byHKIUS, TPUTOHOMETPUUCCKIE
byskuun, 06paTHbIE (YHKLUHK, YMEHHE
CTPOUTH IpaduKu U3YUYCHHBIX
yHKIMIA, NCITOIB30BATh I'Pa(UuKy IpH
H3Y9ICHHIHU TIPOIECCOB W 3aBUCHMOCTEH,
IIPH PEIICHHH 33184 U3 IPYyTUX




paspenieHus npobiem; - BBISBIATE
IPUYNHHO-CIIEACTBEHHBIC CBA3U U
aKTyalu3upoBaTh 3a7auy, BbIIBUTaTh
TUIIOTE3Y ee pelIeHUs, HaXOJUTh
apryMeHTHI Ui 10Ka3aTelbCTBa
CBOMX YTBEPXKICHUH, 3a/1aBaTh
rapaMeTphl U KPUTEPUU PELICHUS; -
aHaTU3UPOBATH [TOIYYCHHEIE B XOJIE
peUIeHus 3a1aul pe3yIbTarkl,
KPUTHAYECKH OLIEHUBATH UX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH
U3MEHEHUE B HOBBIX YCIOBHUSIX; --
YMETB TIEPEHOCUTH 3HAHHUS B
IIO3HABATENBHYIO H IIPAKTHUECKY IO
001aCcTH KH3HEAESITENIBHOCTHU; - YMETh
UHTETPUPOBATH 3HAHUA U3 Pa3HBIX
NIPEIMETHEBIX 001aCTEH; - BEIIBUTaTh
HOBBIE HJCH, Tpe/ylararh
OpPUTHHAJIBHBIC IOAXOABI K PCIICHUS,
1 CIIOCOOHOCTE UX UCHOJB30BAHUS B
IIO3HABATEILHON U COLUAILHON
MIpaKTHUKe

yueOHBIX MPEAMCTOB H 3a1a4 U3
peanbHON XXU3HMU; BbIPAKATDH
¢dopMyTaMH 3aBUCHMOCTH MEXKITY
BEJIMYMHAMU, - YMETD peIuarth
TEKCTOBBIE 3a/1a4l Pa3HbBIX TUIIOB (B
TOM YHCIIE Ha IIPOLIEHTEI, OJIH U
YACTH, Ha JABUIKCHHUE, padoTy,
CTOMMOCTB TOBAapoOB U yCIyT, HAJOIH,
3ajiaun U3 00JIaCTH YIpaBICHUS
JIMHBIMH U CEMEWHBIMI (DUHAHCAMH );
COCTaBJISITH BBIPAYKEHHUs], yPAaBHEHNS,
HEpPaBEHCTBA U HX CHCTEMBI 110
YCIIOBHIO 3a/1a4H, HCCIIeI0BATh
[IOJTyYCHHOE PEIIeHNE W OLEHNBATh
MPaBIONOA00HOCTE Pe3yIbTATOB; -
YMETb OTIEpUPOBATEH IIOHSTHSIMH:
cpeaHee apu(MeTHIecKoe, MeAHaHa,
HanOoJpIee ¥ HaMEHbIIEE 3HAUCHNU,
pa3max, TUCTIepCHsl, CTaH[apTHOE
OTKJIOHEHUE YMCIOBOTO HabOpa; yMETh
H3BJIEKATh, HHTEPIPETUPOBATE
HH(pOpMAaIIHIO, IPEACTABICHHYIO B
tabiuiax, Ha fuarpaMmax, rpadukax,
OTpaXKAIOIIYIO CBOMCTBA PEATTbHBIX
IPOIIECCOB U SBIIEHUH; TIPEACTABIIATE
uH(OpMAIIKIO ¢ TOMOIIBIO TabIUL 1
JMiarpaMM; HCCIeI0BaTh
CTATUCTHYECKUE NaHHBIE, B TOM YHCIIe
C IpUMEHeHreM rpaGHUeCcKiuX METO/IOB
M 3JIEKTPOHHBIX CPEJICTB; - YMETh
ONEepUPOBATH MOHATUAMMU: CITydalBbIN
OTIBIT U CIydaifHoe coObITHE,
BEPOSATHOCTH CTyuatHOro coOBITHS;
YMEHHE BBIYHCIATE BEPOSITHOCTD C
HCTIONIE30BAHUEM I'PapHUeCKUX
METOOB; IPUMEHSITE (POPMY b
CJIOXKEHHUS ¥ YMHOKEHHUS
BEpOSATHOCTEH, KoMOHHaTOpHEIe PaKkTh!
U (GopMyIIBI IpY PENICHUH 3a1ad;
OlLIEHUBATH BEPOSATHOCTU PEATIBHBIX
COOBITHH; 3HAKOMCTBO CO CITy4alHBEIMU
BEJTMUMHAMH; YMEHUE IPUBOIUTD
IIPUMEPHI

NPOSBIIEHUSI 3aKOHA OOIBLINX YHCEI B
IPHPOJHBIX U OOIIECTBEHHBIX
SIBIICHUSX; - YMETh OIIepHPOBATh
HOHSTHASMU: TOYKa, IpsIMas,
TIOCKOCTE, IIPOCTPAHCTBO,
ABYTPaHHLIN YTOJI, CKPeIMBAIOIHECH
psMble, NapajlIeIbHOCTD U
NepIEeHINKY IIPHOCTD IPAMBIX U
TUIOCKOCTEH, YTOT MEXKITY IPSAMBIMH,
YIoJI MEXK/IY IPSIMOU M INIOCKOCTHIO,




YTOJI MEXIY IUIOCKOCTSMH, PACCTOSHHE
0T TOYKH 0 IIOCKOCTH, PACCTOSIHUE
MEXKIY MPSIMBIMU, PACCTOAHUE MEXKTY
IUIOCKOCTSIMHU; YMEHUE HCIIONB30BaTh
DU PEIICHUH 3a/1a4 H3yUeHHEBIe (HaKThI
U TEOPEMBI IIIAHUMETPHH;YMEHHE
OLICHMBATH pa3Meps! OOLEKTOB
OKPY’KaIOIIEero Mupa; - yMeTh
ONEPUPOBATH TOHATUSIMH:
MHOTOTPaHHUK, CEYCHUE
MHOTOTpaHHUKa, Ky0,
napauieNieune 1, pu3Ma, TupamMmmua,
(Gurypa v noBepxXHOCTH BPAILCHHMS,
IMITHHAD, KOHYC, ap, cdepa, CeYeHus
(burypsl BpanieHus, MI0CKOCTh,
Kacaromascs chepbl, HIIHHAPA,
KOHYCa, II0IIA/(b TOBEPXHOCTH
MHPAMHUIB], TPU3MEL, KOHYCA,
HWIMH]pa, Iou@anb chepsl, 00beM
Ky0a, IpSIMOYTOIBHOIO
napajuieNnenune1a, tupaMmusl,
IIPU3MBIL, IWIKHAPA, KOHYCa, I1apa;
ymenue u300paxxaTh MHOTOIPaHHUKY U
HOBEPXHOCTH BpAUICHHA, UX CEYCHHUS
OT PYKH, C TOMOIIEIO YePTEIKHBIX
HHCTPYMCHTOB U 3JIEKTPOHHBIX
CpEeNCTB; YMCHUE PACIO3HABATh
CUMMETPUIO B MPOCTPAHCTBE; YMEHUE
pacrio3HaBaTh PaBUJIbHBIE
MHOTOTPaHHHKH; - YMETh OIIEPUPOBATH
NIOHSATUSIMU: JIBHIKCHUC B
IIPOCTpaAHCTBE, MOA0OHbBIC (QUTYDHI B
IPOCTPAHCTBE; UCIIOTB30BATh
OTHOIIIEHME IUIOMIaIeH MOBEPXHOCTEH
1 00BeMOB TOAOOHBIX GUTyp IpH
peIlIeHNY 3a1aY;

- YMETH BBIMUCIISTE T€OMETPUIECKIE
BEJIMYMHBI (JIAHA, yTOJ, MIOan,
00BeM, TIONIA)b TOBEPXHOCTH),
YICIOJTB3Y S U3yUEeHHBIE POPMYIIBI U
METOJIBL; - YMETh OIIEPHPOBAThH
TOHSTHSAMHE: TIPSIMOYTOJIbHAS CUCTEMA
KOOPJUMHAT, KOOPIUHATEI TOUKH,
BEKTOP, KOOPAMHATHI BEKTOPA,
CKAIISIPHOE IPOU3BEACHHUE, YTOI MEXKIY
BEKTOpaMM, CyMMa BEKTOPOB,
TIPOM3BEJIEHNE BEKTOPA HA YHCIIO;
HAXOJUTh C IIOMOIIBIO U3yUEHHBIX
bopMya KOOPAUHATHI CEPEUHEI
OTpe3Ka, PACCTOSIHIE MEXKIY JBYMS




TOYKAMH; - yMETh BEIOUpATE
MOAXOAALINH H3YYCHHBIA METO, JII
pelIeHus 3a1a4l, paclo3HaBaTh
MaTemMaTHyeckue GaxKThl U
MaTeMaTH9eCKIe MOJENH B
IPUPOJHBIX U 0OIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE; YMEHHE
IIPUBOJUTE IIPUMEPH! MATEMATUUECKUX
OTKPBITUN POCCHICKON U MUPOBOH
MaTEeMaTHYEeCKOH HAYKH. - YMETh
OIIEpUPOBATH NOHATUSIMHU:
onpeseNeHue, aKCHOMa, TeopeMa,
CJIEICTBHE, CBOWCTRBO, IPURHAK,
JTOKA3aTeIbCTBO, PABHOCUITEHEIC
bOpMYIUPOBKY; YMEHNE
hopmypoBaTh 06paTHOE U
IPOTUBOTIOI0KHOE YTBEPKACHUE,
IPUBOJIUTE IPAMEPEL U
KOHTPIIPUMEPEI, UCIIOJIB30BATH METO
MaTeMaTH4eCKON HHAYKIIUH;
[IPOBOIUTH 10KA3aTEIbHBIC

paccy IeHusl IPH peUIeHUuH 3a1a4,
OLIEHUBATH JIOTHYECKYIO IPaBUIBHOCTD
paccyXAeHUH; - yMETh OIIEPHPOBATH
MOHSITHSIMU: MHOXKECTBO,
MOIMHOYKECTBO, ONEpally Haj
MHO’KECTBAMU; YMEHHUE UCHOJIB30BATh
TEOPETUKOMHOKECTBCHHBIN anmnapar
JUISL OTIUCAHUS PEAIbHBIX IIPOLIECCOB H
SIBJICHUH TIPY pelleHnH 33124, B TOM
qrciie U3 APYyTruX YUeOHBIX IPeIMEeTOB;
- YMETH ONEepPUPOBATH HOHATUIMHU:
rpad, cBA3HELH rpag, 1epeBo, LUKIL,
rpad Ha IIOCKOCTH; YMEHHE 3a/1aBaTh
1 OIHMCHIBATH rpadbl

pa3IMYHBIMH CIIOCO0aMU;
HCIIONH30BATh Tpad)bl IPY PEIICHNH
3aJ1a4; - yMETb CBOOOHO OTIEPUPOBATH
[IOHATHUSAMH: COYETaHNe, IIEPECTAHOBKA,
YHUCIIO COUETAHMM, YHCIO0
nepecTaHoBoK; OuHOM HbroTOHa;
yYMEHHE IIPUMEHSTE KOMOUHATOPHEIE
(baKTbI ¥ pacCyACHHUS [Tl pellieHus
3a71a4; -yMeTh ONIEPHPOBATH
MOHATHIMY: HATYPATIEHOE YHCTIO,
I[EJI0C YHCIO, OCTATOK 10 MOJYJIIO,
panMoOHATBHOE YHCIIO,
UPPaMOHAIBHOE YUCII0, MHOXKECTBA
HATYpalbHbBIX, UEIBIX, PAIlIOHAIBHbIX,
JEHCTBHTE/ILHBIX YMCell; YMEHUE
HCIIONh30BATH MPHU3HAKK ACJIUMOCTH,




HaUMEHBIINH OOIIKHA ACIATEND U
HaMMeHbLIee o0lIee KpaTHoe,
anroput™ EBKIIHAA P pelieHUH
3a1a4; 3HAKOMCTBO C pa3JIiYHbIMH
IO3UIIMOHHBIMU CUCTEMAMU
CYHCJICHHS; - YMETh CBOOOTHO
OTIEPHPOBATDH MOHSTHSIMHU: CTENEHB C
eJIBIM [IOKa3aTeNieM, KOPEHb
HaTypaibHOW CTENEHU, CTETICHB C
palOHATLHEIM TTOKA3aTeeM, CTENEHD
C ACHCTBUTEILHEIM (BCIIIECTBEHHBIM )
nokazarenem, jJorapudm udmcia, CHHYC,
KOCHHYC U TaHT€HC IIPOU3BOJIBHOTO
qucia; - yMeTh OIepUpOBaTh
HOHSTUSIMU; TOXKIECTBO,
TOKICCTBEHHOE IIpeoOpa3oBanue,
ypaBHeHHE, HEpaBeHCTRO, CUCTEMA
YPaBHECHWH W HEPABEHCTB,
PaBHOCHIIBHOCTH YPABHEHHUH,
HEPaBEHCTB U CUCTEM, PallHOHATBHBIE,
HppaIlMOHANIbHEIE, TOKA3aTENbHEIE,
CTETICHHBIE, TOTapupMUIecKue,
TPUTOHOMETPUYECKHE yPaBHEHUS,
HEPaBEHCTBA U CUCTEMBI; YMEHHE
pelnaTh YpaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TIOMOIIIBIO Pa3TUYHBIX
IIPUEMORB; peIlaTh YPABHEHUS,
HEPaBEHCTBA U CUCTEMBI C
napaMeTpoM; IPUMEHSTh YPAaBHEHHUS,
HEPaBEHCTBA, UX CHCTEMBI VIS
pelieHus MaTeMaTUueCKUX 3a/1a4 1
3a/1a4 U3 PasIUyHbIX 001acTedt HAyKU U
peanbHON XH3HH

-yM€TBb cBOOOJIHO ONIEPUPOBATH
MOHSTUIMHU: TpapuK GOYHKITHH,
oOpaTtHas QYHKIUS, KOMITO3ULIUS
byHK1Ml, nuHelHas GyHKIus,
KBagpaTH4Has QYHKUHKS, CTEIIEHHAS
(bYHKUIHA ¢ HEeNIbIM [I0Ka3aTeleM,
TPUTOHOMETPHUECKHE (YHKIHH,
oOpaTHbIC TPHTOHOMETPUYECKUE
byHKIIAY, TOKa3aTeNbHAT U
norapudmMuyeckas QyHKIHH; yMEHUE
CTPOUTH I'papUKH (PyHKIHIA,
BBINOJIHATE IpeoOpazoBanus I'paguKoB
GYHKIHN; YMEHUE UCITIOTh30BATh
rpaduKu GYHKIAHN /1S U3ydeHUsS
IIPOLIECCOB H 3aBUCHMOCTEN MPH
PELICHNH 3aja4d U3 APyTHX yUeOHBIX
IIPEIMETOB U U3 pPEaNbHOR
YKU3HU;BBIpaXXaTh GopMyIamMu
3aBUCHMOCTH MEXAY BEJIHNUNHAMH;
yMeHUe CBOOOIHO OIEpHPOBATh




MOHSATHAMHE: Y€THOCTH (QYHKIIMH,
HNEPHOANYIHOCTD (PYHKIUH,
OTPaHUYEHHOCTH (PyHKIINM,
MOHOTOHHOCTE (DYHKIIUH, SIKCTPEMYM
bynxuuy, HanbobIIee U HAaUMEHbIIEE
3HAYCHHUS (YHKIMH Ha IPOMEKYTKE;
YMEHHUE IPOBOJUTH UCCIEI0BAHKE
(bYHKUMH; YMEHHUE HCTOIb30BATh
cBoiicTBa U rpaduky GyHKIUHA 11
peuIeHns] ypaBHEHUH, HEpaBEeHCTB U
3aj1au ¢ IapaMeTpamy; n300paxkaTh Ha
KOOPAVMHATHOHN IJIOCKOCTH MHOXECTBA
pELIeHNH YpaBHEHNN, HEPABEHCTB U UX
CUCTEM, - YMETH CBOOOTHO
ONIEpUPOBATH NOHATUSMHU:
[I0CTIEIOBATEIbHOCTD,
apu(MeTHIecKas IPorpeccus,
TeOMETPUYIECKas IPOrpeccus,
OecKoHEeUHO yORIRAKOIIAS
reoMeTpHYecKasi IPOrpecCHsi; yMEHUE
3aJ]aBaTh MOCIECI0BATEIHHOCTH, B TOM
quClIe C ITOMOIIBIO PEKYPPEHTHBIX
(hopMy; - YMETH OIIEPUPOBATH
TIOHSTUSAMHE : HEITPEPHIBHOCTE (YHKLIMH,
ACUMIITOTHI I'paduka QyHKIUY, IepBas
¥ BTOpast TPOM3BOIHAS (DYHKIINH,
TEOMETPUUCCKUH U (PU3NUECKUN CMBICIT
IIPOM3BOIHOM, TepBOOOpa3Has,
OIIPEACNCHHBIA HHTErPAT; YMEHHE
HAXOJIUTh

ACHMITITOTHI rpaduka (yHKIHN;
YMEHHE BBIYUCIISTE IPOU3BOIHBIE
CYMMBI, TPOU3BCACHHUS, YaCTHOTO U
KOMITO3UIIUHY (PYyHKITHNA, HAXOAUTh
ypaBHEHHe KacaTeJbHOU K TpaduKy
(GYHKINA; yMEHHE UCTTIOTH30BATh
TIPOU3BOJIHYIO JIJIS1 KCCIIEOBAHMS
(YHKIIMH, 1715 HAXOXKISHHS
HAWTYUIIero PeuieHus B NPUKIaIHBbIX,
B TOM 4YXCJIE CONUATBLHO-
3KOHOMMYECKAX U (DH3UUECKHX
3aJ1auax, JJis OnpeIeICHUs] CKOPOCTH U
YCKOPCHUS, HAXOTUTH IUIOMIAMH U
00BeMbl QUTYp ¢ TOMOIIBIO HHTErpana;
IIPUBOIUTE IIPUMEPEI
MaTEMaTHYCCKOI0 MOICTHMPOBAHUS C
ITOMOHIBIO AU hepeHIIHATHHBIX
YPaBHEHUI; - YMETh OIEpUPOBATH
TIOHSTHAMU: KOMIDIEKCHOE YHCJIO,
CONPSKEHHBIC KOMILIEKCHbIE UUCIIA,
MOJTYJTTh ¥ apPI'YMEHT KOMILJIEKCHOTI'O




ucia, GopMa 3anrcH KOMIIEKCHBIX
yucel (TeOMETPUYECKAS,
TPUTOHOMETpUYECKas U
anreOpanyeckas); yMeTs IIPOU3BOIHUTE
apupMeTHUECKUE NeHCTBUS C
KOMIIJIEKCHBIMY YUCIIaMHU; TPUBOIUTE
IPAMEPBI HCIIOIE30BAHHUS
KOMILIEKCHBIX YHCENT; - YMETh
cBOOOIHO OTIEPUPOBATE IOHATUAMH:
cpenHee apumernueckoe, Meuana,
Han0oJIbllICe U HAaHMCEHbIIIee 3HAUEHNU,
pa3Max, JUcrepcus, CTaHIapTHOE
OTKJIOHEHUE JIJIS1 OTIMCAHUS YHCIIOBBIX
JIAHHBIX; YMEHHE UCCIEN0BATh
CTATHCTHYCCKUE JAHHBIE, B TOM YHUCJ]IE
C TIPUMEHEHUEM Irpa(uIecKUX METOJIOB
U JICKTPOHHBIX CPECTB; I'pagHuecKu
HCCJIEIOBATh COBMECTHBIE HabMIOICHUA
C TIOMOIIIBIO MarpaMM pPacCeuBaHus U
JWHEWHOHN perpeccun; - yMeThb
HaXOJIUTh BEPOSITHOCTH COOBITHH ©
HCIIOJIE30BaHNEM IpaduuecKuX
METOJIOB; IIPUMEHSITE IS PeIeHUs
3a/1a4 GOPMYJTbI CIIOKEHHS
YMHOXKEHUS BEpOSTHOCTEH, hopMyITy
II0JIHOM BEpOSITHOCTH, POpPMYITY

bepHy M, KOMOHHATOPHEIE (DAKTHl U

(GOopMyJIBI; OIICHUBATH BEPOSTHOCTH
peaIbHBIX COOBITHI; YMEHUE OLIEPHPOBATH
MOHATUAMHU: CJIydaitHasi BeJIUUKHa,
paclpeleiieHue BEpOATHOCTEH,
MAaTeMaTUUYECKOE 0XKUIAaHKE, JUCTIEPCHS U
CTaHAAPTHOE OTKJIOHEHUE CIIYYaHHON
BEJIMYMHBI, QYHKLUH pacrpenescHus U
NIIOTHOCTH PABHOMCPHOTO,
MTOKA34TEIFHOIO U HOPMAaJILHOTO
paclpeeNeHil; yMEHHUE UCTIONB30BaTh
CBOWCTBA HU3YUYEHHBIX PACIPEACICHNAN I
peleHus 3a1a4; 3HaKOMCTBO €
HOHATUSIMHU: 3aKOH OOJIBUINX unce,
METO/IbI BEIOOPOYHBIX UCCIEHOBAHU];
YMEHUE IPUBOJIUTH IPUMEPSI IPOSBIICHHUA
3aKOHa OOJIBIINX YHCE B IPUPOTHBIX U
OOIIECTBEHHBIX SIBIICHUSX; -~ YMETD
CBOGOTHO OTIEPUPOBATH OHSITHAMMU:
TOYKA, IpsiMast, IIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, IIJIOCKHH
yTOJI, IBYTpaHHBIH yIroJl, TpeXIPaHHbIA
yIoJl, MEPECEKAIOIIKECs], TapajuleIbHbIE U
CKpPEUIUBAOIINECS IPSIMBIC,
NapauIeIbHOCTh U NNEPIEHNKYIIPHOCTD




NPSIMBIX M TJIOCKOCTEH, YIOJI MEXAY
IPSIMBIMH, YTOJI MEXTY IIPSIMOM 1
IUIOCKOCTBIO, YTOJI MEXKAY MIOCKOCTIMY,
YMEHUE UCII0JIB30BaTh IIPH PEIICHHH
3aja4 U3yueHHbIe PaKThl ¥ TEOPEMBI
IAaHUMETPHH; YMEHUE OLIEHUBATh
pa3zMepbl O0BEKTOB B OKPYIKAIOIIEM
MHUPE;YMEHHAE ONePUPOBATH MOHITUIMU:
MHOTOTpaHHUK, CEUEHUE MHOTOT'PaHHUKA,
[IPaBHJILHEIN MHOI'OTPaHHUK, TPU3Ma,
nupaMuia, GUrypa i NOBEpXHOCTh
BpallleHus, UINHJIP, KOHYC, map, cdepa,
pa3BepTKa IIOBEPXHOCTH, CEUCHHs KOHYCa
W [MWINHIPA, TapauieIbHBIe OCH WU
OCHOBAHUIO, CEUEHNE I1apa, MIOCKOCTE,
Kacarorasicst cepsl, IUINHIpa, KOHyCa;
YMEHHE CTPOUTH CCUEHHE
MHOTOTpaHHUKA, H300pakaTh
MHOTOTPAHHUKH, GUrYPHI ¥ MOBEPXHOCTH
BPAIICHUS, UX CEUEHUS, B TOM YHUCIIE C
MIOMOIIBIO ANICKTPOHHEIX CPEACTR; YMEHUE
MIPUMEHSTH CBONCTBA FEOMETPHUYECKUX
buryp, caMocTosTeIsH0 HopMyIHUPOBATD
OIpeesieHusT U3ydaeMbiX GUuryp,
BBI/IBUI'ATh

THIIOTE3BI O CBOUCTBAX U MpHU3HAKAX
reOMETPHYECKUX (HUTYpP, 000CHOBHIBATD
WM OIIPOBEPraTh UX; YMEHHE TPOBOIUTH
KJIacCHGUKALUIO GUTYD MO Pa3THIHBIM
MIpU3HAKaM, BBITOJHATH HEOOXOAMMEIE
JOTIOTHUTEIIFHBIC TOCTPOCHNUS, - YMETH
CBOOOJTHO OTIEPUPOBATH OHSTHIMMU:
wioma s Gurypsl, o0sem Gurypsl,
BEJIMYMHA YIJIa, PACCTOSIHUE OT TOUYKH JI0
MIOCKOCTH, PACCTOSTHUE MEXKTY TIPSIMBIMU,
pacCcTOSHUE MEXAy IIOCKOCTSIMH, IIOMANb
cepsl, IUIOMAL MOBEPXHOCTH NUPAMHIbL,
IpU3MBI, KOHYCa, MIINH]pA, 00beM KyOa,
IPSIMOYTOJIBHOTO NapalUICIIeIuIeia,
MUPaMUJIB], TPU3MEL, HITHHAPA, KOHYCa,
mapa; yMeHUE HaXOAUTh OTHOHICHUE
00BEMOB MTONOOHBIX QUTYD; - YMETh
cBOOOJTHO ONEPUPOBATH MOHATHIMU:
JIBUKEHNE, MapajlIebHEIA nepenoc,
CUMMETPHS Ha IJIOCKOCTH U B
MPOCTPaHCTRE, MOBOPOT, IpeodpasoBaHue
ogo0us, MoI00HEIe QUTYPBI; YMECHHE
pacro3HaBaTh paBHBIE U TOJTOOHEIE
GUrypsl, B TOM YHCJIE B IPUPOJIE,
HCKYCCTBE, apXUTEKTYPE; YMEHHE
UCII0JIB30BATh T€OMETPHUECKHUE
OTHONICHHUSI, HAXOIUTh TEOMETPUUECKAE
BEIMYMHEI (JUTHHA, YTOJI, IUIOMaIh, 00beM)




IIpH pellleHMH 33134 U3 APYTUX yueOHbIX
IPEIMETOB H U3 PETbHOMN JKU3HU; - YMETh
CBOOOHO ONIEPUPOBATH TIOHATUSMHU:
IpAaMOyIroJjibHass CUCTEMa KOOpAnHar,
BEKTOP, KOOPJAMHATHI TOUKU, KOOPAMHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOU3BEACHUE
BEKTOPA Ha YUCIIO, Pa3foXKeHne BEeKTopa 1o
0azucy, CKansIpHOe MPOU3BEICHHE,
BEKTOPHOE IIPON3BEICHUE, YTOI MEWITY
BEKTOPAMU; YMEHUE HCIIONB30BATh
BEKTOPHBIN U KOOPAMHATHLIA METO AJIS
PCUICHHS TeOMEeTPHUECKUX 3ajay ¥ 3a1a4
JIpYTHX yU4eOHBIX IIPEIMETOB; OIepHPOBaTh
MOHATUSMM: MaTprla 2x2 u 3x3,
OTIPENCITUTEIb MaTPUIIB], TEOMETPUIECKUM
CMBICT OIIPEICTIUTENIS,

- YMETb MOJEIUPOBATH PEaIbHbIe CUTY AU
Ha sA3BIKE MATEMATUKH; COCTABJISATh
BEIDAKEHUA, YPABHEHHA, HEPABEHCTBA U MX
CUCTEMBI 110 YCIIOBHUIO 3a/1a4y, UCCNEN0BATh
IIOCTPOSHHBIE MOJIENHU € HCIOJIL30BAHUEM
annapara anreOppl, HHTEPIPETHPOBATh
IIOJIYYEHHBIA pe3ynbTar; CTPOUTh
MaTEMATHYECKHE MOJEIH C ITIOMOLIBIO
TreOMETPUUECKUX TTOHSATUN U BETUYUH,
pemars CBA3aHHbIE ¢ HUMHU [IPAKTUYECKHE
3a1auM; COCTaBIISATh BEPOATHOCTHYIO
MOJEIb U HHTEPIIPETUPOBATH T10JIy YEHHBIA
pe3yaBpTaT; peimarh MPUKIaIHbIe 3a1a4n
CPENCTBAaMHU MaTEMaTUYECKOro aHanmsa, B
TOM YMCJIE COIMATIBHOOKOHOMHYECKOTIO U
bu3ngecKkoro xapaxkrepa; - yMeHue
BbIOUPATh MOAXOAAIIMH METO AJISL
peNIeHus 3a1a4u; IOHUMaHUue 3HAYHMOCTH
MAaTEMAaTUKU B U3YUYEHUH IPUPOJHLIX U
OOIECTBEHHBIX IIPOIECCOB U SABICHUN;
YMEHUE PaclIO3HABATh MIPOABIEHUE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHE
HIPUBOJHTE NPUMEPBl MATEMaTHUECKUX
OTKPBITUH pOCCHHCKON U MHPOBOM
MaTeMaTHUECKON HayKH

OK 02 Ucrronp3osatsb
COBpPEMEHHBIE CPE/ICTBA
IIOUCKA, AaHAJIN32 U
HHTEPIPCTAIIH
uaGOopMAaLH, U

B 06macTy HEHHOCTH HAYYHOTO
NO3HaHHUA: -CYOPMUPOBAHHOCTD
MHUPOBO33pEHHUS,
COOTBETCTBYIOIIETO
COBpEeMEHHOMY YPOBHIO Pa3BUTHS

- YMETD OTNEPUPOBATH MOHATHIMHU:
panvoHanbHas QGyHKIMs, ToKa3zaTeabHas
Gynkuus, crenenHas GyHKIH,
JorapudmMudeckas QyHKIU,
TPUrOHOMETpHUecKue QYHKIIMK, 00paTHbIE




HH(pOpMaLIOHHEIE
TEXHOJIOTMH JUIS
BBIIIOJIHEHH 3aa4
Npo(hECCUOHATBHOM
JEATEIIbHOCTH

HAayK{ U OOIIECTBEHHOM
IIPAKTUKK, OCHOBAHHOTO Ha
OUaIore KyJIsTyp,
CIIOCOOCTBYIOLIETO OCO3HAHKIO
CBOET0 MeCTa B NIOJIUKYIITY PHOM
MUpE; - COBEPLICHCTBOBAHUE
SI3BIKOBOM M YU TATEIBCKOM
KyJIBTYpBI KaKk CpeJICTBa
B3aMMO/ICHCTBHS MEXKy JIOJABMU
U MIO3HAHUS MUPA; - OCO3HAHUE
IIEHHOCTH Hay4YHOH
NeSITeIbHOCTH, TOTOBHOCTD
OCYILIECTBIATh IPOEKTHYIO U

dYHKIIHK; YMEHHE CTPOUTH padUKu
H3YUYCHHBIX (DYHKLUH, UCIIOJIB30BATH
rpaduKy pyu H3y4YEeHUH IPOLECCOB U
3aBHCHUMOCTEH, [P pELIeHNH 3a]a4 U3
JpYruX y4eOHBIX IIPEIMETOB U 3a1a4 U3
peansHOM JXU3HU; BEIPAXATh (GopMyIaMu
34aBHCHUMOCTH MEXKJY BEJIMYHHaAMU,; - YMETh
ONEPHPOBATh MOHATHIMHU: TOXAECTBO,
TOYKIECTBEHHOE peoOpazoBaHue,
ypaBHEHHE, HEPABEHCTBO, CUCTEMA
ypaBHEHUI U HEPABEHCTB, PABHOCHUJIBHOCTE
ypaBHEHUI1, HEPABEHCTB U CUCTEM,
parMoHaNbHBIE, WPPALHOHAIBHEIC,
oxasaTenbHEBIe, CTENCHHEIE,
JOrapuMIYCCKHE, TPUTOHOMETPHYIECCKHE
ypaBHEHMSI, HEPABEHCTBA




HCCIIEI0BATEIILCKY IO
JCATEIIbHOCTD HHANBUAYAIBHO H
B rpynme. OBlaneHue
YHHBEPCATLHBIMH YYEOHBIMU
NO3HABATEIHHBIMH IEHCTBUAMMU:
B) paboTa ¢ uHpopmanueii: -
BJIAJICTh HABBIKAMH T1OJTyYCHHUS
UHPOPMAIMH U3 HCTOYHUKOB
pasHBIX TUIOB, CAMOCTOSTENHHO
OCYILIECTBIIATH IIOUCK, AHAIN3,
CHCTEMAaTH3AIMIO 1
MHTEpIIpeTaiuo HdopManum
Pa3NUYHBIX BUIOB U popMm
NPEJCTABIICHUS; - CO3aBATh
TEKCTHI B pa3NIMUHBIX opMaTax ¢
yYeTOM HazHA4YeHUs UHGOopMaluu
¥ LENIEBOH ayIMTOPUH, BEIOHpas
ONTUMATTEHYIO (POpMY
MPEICTABNICHHS B BU3YalH3alliH1;
- OILIEHHBATh JOCTOBEPHOCTH,
JIErUTUMHOCTh HH()OpMALIUH, €€
COOTBETCTBHE MPABOBEIM U
MOpPaIbHO-3THYECKIM HOpMaM; -
HCII0JIB30BATE CPEJICTBA
HHGOPMAITMOHHBIX 1
KOMMYHHKAIMOHHEIX TEXHOJIOTHH
B pEIICHUH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX U
OpraHHM3alMOHHBIX 337134 C
cobmoaeHneM TpeboBaHmi
DPrOHOMUKH, TEXHUKH
6e30TacHOCTH, TUTHEHBI,
pecypcocOepekeHusl, IIPAaBOBBIX U
ITHYECKUX HOPM, HOPM
nH(OpPMALMOHHON GEe30MaCHOCTH;
- BJIQJIETH HABBIKAMH
pacro3HaBaHus U 3alUTEL
uHdopMaryu, nHGOPMAIOHHON
6e30macHOCTH TMIHOCTH

U CUCTEMBI; YMETh PEllIaTh yPaBHECHHUS,
HEepPaBEHCTBA U CUCTEMBI C IIOMOUIBIO
Pa3IMYHBIX NPHEMOB; pellaTh ypaBHEHMUS,
HEpaBEHCTBA M CHCTEMBI C NIaPaMETPOM;
IIPUMEHSTL YpaBHEHHS, HEPaBeHCTBRA, UX
CUCTEMBI I PellIeHUs] MaTEMaTHIECKUX
3a]1a4 W 3a]1a4 U3 pa3Iu4HbIX obnacrei
HAYKH U PeaNbHOH JKH3HH; - YMETh
CBOOO/IHO OTIEpUPOBATH OHATUSMHU:
JBIDKEHUE, TapallIeIbHBIN [IEPEHOC,
CUMMETPHS Ha MIJTOCKOCTH U B
IPOCTPAHCTRE, TIOBOPOT, IpeobpazoBaHue
noio6ust, nonoOHbIe GUIYPHI; YMETh
pacro3HaBaTh paBHBIC U TTOJ00HBIE
(GUTrypHl, B TOM YHCIE B IIPUPOIE,
HCKYCCTBE, apXUTEKTYPE; YMETh
HCIIONB30BATh T€OMETPUUECKHE
OTHOUICHHUSI, HAXOUTH TECOMETPHUECKUE
BEJIMUMHBI (JIMHA, YToJI, II0MAaAb, 00BEM)
IPU PElTeHNH 3a1a4 U3 JIPyTUX yueOHbIX
IPEAMETOB K U3 PEaNbHOH KU3HU




OK 03 IInaruposarh ¢
peaTu30BEIBATH
cOOCTBEHHOE
npodeccuoHanbHOE U
JIUYHOCTHOE Pa3BUTHE,
IpeANPHHUMATENBCKYIO
NEATENbHOCTD B
IpoQecCHOHaIbEOR
cepe, UCIIONB30BATH
3HaHUs N0 (UHAHCOBOM
TPaMOTHOCTH B
Pa3IHYHBIX KUIHEHHBIX
CUTYaIHsIX

B obnactu nyxosuo-
HPaBCTBEHHOI'O BOCIIUTAHUS: --
c(hOpMHPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS,
3TUYECKOrO NMOBEJICHUS,; -
CIOCOOHOCTE OIICHHBATH
CUTYalUIO U IPUHUMATH
OCO3HaHHBIE PEIICHHUS,
OpUEHTUPYSCH Ha
MOPaTbHOHPABCTBEHHEIE HOPMBI
U IJEeHHOCTH; - OCO3HAHHE
JIMYHOTO BKJIaJIa B MOCTPOEHHUE
ycTo#tuuBoro Oyayuero; -
OTBETCTBEHHOE OTHOLIEHUE K
CBOVM POJUTENSIM U (HIIN)
JpPYTUM 9ICHAM CEMBH, CO3JIaHUIO
CEMBU HA OCHOBE OCO3HAHHOTO
IIPUHATUS LIEHHOCTEN CeMeitHOI
YKU3HHU B COOTBETCTBHH C
TpaAuLUSIMU HapOJOB
Poccun;OBnamenue
YHUBEPCAIBHBIMH
PETYJIATHBHBIMU JICHCTBUSIMU: a)
CaMOOPraHW3anusd: -
CaMOCTOSTENIEHO OCYIIECTBIIATh
[T03HABATEILHYIO JIEITENEHOCTD,
BBIABJISATEH IPOOJIEMBI, CTABUTH U
dbopMynHpoBaTh COOCTBEHHBIE
3aaui B 00pazoBaTeIbHON
JIEATEILHOCTH U YKM3HEHHBIX
CUTYaIUsIX; - CAMOCTOATEIBHO
COCTARBJISTH IIJIaH PEIICHUs
IpOONIEMBL C Y4eTOM UMEIOIIUXCs
pPEeCypcoB, COOCTBEHHBIX
BO3MOXKHOCTEH ¥ MIPEAIIOYTCHUH;
- aBaTh OLIEHKY HOBBIM
CUTYaLUsIM; CIOCOOCTBOBATH
(GOPMUPOBAHUIO M TTPOSIBICHUIO
LIMPOKOU 3pyAUIIUU B PA3HBIX
00J1aCTIX 3HAHMM, IIOCTOSHHO
IIOBBIIATH CBOH
00pa3oBaTeNIbHBINA U KYJIbTYPHBIA
YPOBEHB;

- YMETh ONEPUPOBATh NOHATHIMH:
paluoHAITbHEBIE, HPPAHOHAIBHEIE,
[I0Ka3aTeJbHEBIE, CTeIIEHHBIE,
norapuGMUUECKUE, TPHTOHOMETPUYECKUE
YpaBHEHHUS U HEPaBEHCTBA, MX CHCTEMBI; -
YMETb OLEPHPOBATh MOHATHIMH:
MHOTOT'DaHHHK, CCYCHUE MHOTOTPAHHHUKA,
Ky0, mapajienenunen, npu3mMa, mipamMmua,
¢urypa u moBepXHOCTEL BPALCHUS,
LHJIMH/D, KOHYC, Iap, chepa, CeueHus
(HUTYpHI BpaIlleHHs, TIOCKOCTb,
KacaroIascs cepsl, IIIHHAPA, KOHYCa,
IUTOIAb MOBEPXHOCTH [THPAMHU/IBI,
IPU3MEI, KOHYCa, IUITHHIPA, TIOIaIb
cthepsrl, 00beM KyOa, MPpIMOYTOILHOTO
napasuiesenurena, NUpaMuaabl, TPU3MBI,
HVWJIHH/PA, KOHYyCa, I1apa; YMEeHHe
1W300paykaTh MHOTOI'PAHHUKH U
[IOBEPXHOCTH BPAIICHYSI, HX CEYCHHS OT
PYKH, C TIOMOIIBIO YePTEKHBIX
WHCTPYMEHTOB ¥ JICKTPOHHBIX CPEJICTB;
yMeTh Paciio3HaBaTh CUMMETPHIO B
IPOCTPAHCTBE; YMETh PACIIO3HABATh
IpaBUIEHBIE MHOTOTPAHHUKHY; - YMETD
OIEPHPOBATE TTOHITUAMHE: IPSIMOYTOJIbHASL
cucTeMa KOOpJIWHAT, KOOPAMHATE TOUKH,
BEKTOP, KOOPMHATHI BEKTOPA, CKATSPHOE
[IPOU3BEICHYE, YTOI MEXKIY BEKTOPaMH,
CyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA
Ha YUCIIO; HAXOJMTh C MOMOIIBIO
U3YUEHHBIX (POpMYIT KOOPAVHATEI
CepeMHbI OTPE3KA, PACCTOSHUE MEXKTY
JIBYMS TOUKAMH




0) CaMOKOHTPOJIb; UCIIOJIBE30BAThH
IIpUEMBI PEPIIEKCUN LI OLIEHKH
CHUTYyallH, BEI00pa BEpHOIO
pEIIeHHs; - YMETh OLICHHBATh
PHUCKYU U CBOEBPEMECHHO
MPUHAMATh PEIIeHUS [0 UX
CHIKCHHUIO; B) IMOLIMOHAILHBIIA
HHTEJUICKT, IPeANOaraonii
chOpPMUPOBAHHOCTE: BHYTpEHHEH
MOTHBAIY, BKIIFOYAIOIICH
CTPEMJICHUE K JOCTIKEHUIO LENTH
U yCHEXY, OITUMHU3M,
HHUIUATUBHOCTh, YMEHHUE
NeHCTBOBATE, HCXOIS U3 CBOUX
BO3MOXKHOCTEH; - SMIIATHH,
BKJIIOYAIOIEH cioCOOHOCTD
TIOHUMATDH SMOIUOHAIBHOE
COCTOSIHHE APYTHX, YUUTHIBATH
€ro MpU OCYLIECTBICHUN
KOMMYHHUKAIIUH, CIIOCOOHOCTD K
COYYBCTBHIO U COIIEPEXXUBAHUIO; -
COIIMATBHBIX HABELIKOB,
BKJTIOYAIOIIXAX CIIOCOOHOCTh
BBICTPAMBATh OTHOILIEHUS C
JIPYTUMH JIIOBMH, 3200 TUTECH,
MIPOSBIISATL HHTEPEC U pa3periarh
KOH(IIIKT




OK 04 D¢ ¢extuBHO
B3alMOJICHCTBOBATh U
paboTaTh B KOJUIEKTHBE
U KOMaHJIE

rOTOBHOCTBH K CAMOPa3BUTHIO,
CaMOCTOSITENIBHOCTH U
CaMOONPe/IeICHUIO; ~-OBIaIeHUE
HaBBIKaMH y4ueOHO-
HCCJIE/IOBATENILCKOM, IPOSKTHOM 1
COLMAIBHOM IEITEIbHOCTH;
Ognayienre yHUBEPCATbHBIMU
KOMMYHHUKaTHBHBIMU
JeficTBusIMU: 0) COBMECTHas
JIeATEIIHHOCTD: - IOHUMATh U
KCTI0JIB30BaTh NMPEUMYLIECTBA
KOMAaHJHOW W WHIUBUIY AJIBHON
paboThI;

- YMETh ONEPUPOBATH HOHATHAMU:
CIIy4YaiiHBId OIBIT M CIy4aiiHOe COOBITHE,
BEPOATHOCTH CIIy4altHOTO COOBITHS; YMETh
BBIYHCJIATE BEPOSTHOCTD C
HCIIONB30BaHUEM IpaddecKUX METOMOB;
IPUAMEHATH QOPMYJIBI CIOKEHUS U
YMHOXKEHUSA BEPOATHOCTEH,
KOMOUHATOPHEIE (aKTH ¥ HOPMYIILI IPH
pelIeHUH 32]1a4; OLEHUBATL BEPOATHOCTH
peaTBbHBIX COOBITHUH; 3HAKOMCTBO CO
CITyYalHBIMHU BEJIMYHHAMH,; YMEHHE
IIPUBOJMTE IIPUMEPHI IIPOSBIICHUS 3aKOHA
OOJIBLINX YUCEN B IPUPOAHBIX U
OOIIIECTBEHHBIX SIBICHUAX; - YMETh
cBOOOHO ONEPUPOBATH MOHATHIMHU:
CTENEHD € LUEIBIM I10KA3aTeIeM, KOPEHb
HATypaILHOM CTENEHHU, CTCICHD ¢




e
o e e



- IPUHMMATB LIeJI1 COBMECTHOH
JESTEIbHOCTH, OPIaHU30BBIBATH U
KOOpAMHUPOBATH JEUCTBUA 110 €€
JOCTHXXEHHUIO: COCTABJIATE IUIAH
JIEUCTBUH, pacIpenesiTh POJIH C
YYETOM MHEHMI YYaCTHUKOB
00CYXAaTh pe3ynbTaThl
COBMECTHOHU palboTEHL; -
KOOPAWHUPOBATH U BBHIIOTHSITH
paboTy B yCIOBUSIX PEAIBHOTO,
BHPTYaJILHOTO U
KOMOWHUPOBAHHOTO
B3aUMOJIEHCTBHUSI; - OCYLIECTBIIATH
MO3UTUBHOE CTPATETUYECKOE
[IOBEJICHHUE B PA3THYHBIX
CUTYyalUsX, IPOSBIATH TBOPYECTBO
U BooOpakeHue, ObITh
HHUIUATHBHBIM. OBJIa/IeHNe
YHUBCPCAIBHBIMHU PETYISITUBHBIMU
JeHCTBUAMU: T) IPUHSATHE ce0s U
JPYTUX JIFOAEH: - IpUHUMATh
MOTHBHI H apTYMEHTBI APYTHUX
JroAelt IpH aHATIM3€E PE3yIIbTATOB
JIeITENTFHOCTH; - IIPU3HABATh CBOE
IpaBo U MPaBO JIPYTUX JIFOjIeH Ha
omuOKY; - pPasBUBATE CIIOCOOHOCTD
MOHUMATE MHP C IO3UIIUH JIPYTOro
qesoBeKa

pallMOHABEHBIM TOKa3aTeNeM, CTEIEeH) ¢
JICHCTBUTENBEHBIM (BEIICCTBEHHBIM )
NoKa3aTeneM, JIorapudm ducna, CUHyc,
KOCHHYC Y TaHI'€HC IPOU3BOJIBHOTO
4UCIIa; - YMETh CBOOOJHO ONEpUpoBarh !
noHATUAME: rpaduK GyHKOUH, oOpaTHas
hYHKIINS, KOMITO3UIMS (HYHKIIHH,
NuHeHHas QyHKIWS, KBaIpaTHUHAS
(bYHKUHSA, CTCICHAAs: (QYHKIUSA C HEeJTBIM
IIOKa3aTelleM, TPUTOHOMETPHUHIECKIE
byHkumu, o6paTHBIE
TPUTOHOMETPHUYECKHE PYHKITHH,
roxaszaTenpHast U jorapudmMudeckas
(GYHKLUH; YMETH CTPOUTH IpadUKN
byHKIMH, BRIIOTHATH NpeoOpa30BaHus
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rpadbuxoB QyHKIHH; - yMETh !

UCIIOJIB30BaTh TpaduKe QyHKITHH s
H3YUYeHHS IPOIECCOB U 3aBHCHMOCTEH
TIpH peHICHUH 3a/1a4 U3 JIpYTIuX yuyeOHBIX
TIPEAMETOB U U3 PEANbHON YKU3HY,
BRIpaxaTh GopMyJIaMHu 3aBUCUMOCTH
MEX/Iy BEJIMYHHAMH; - CBOOOIHO
OTIEPUPOBATE IIOHSTUSIMH: YETHOCTD
GYHKOMK, TIEPHOTUYHOCTE (BYHKIUH,
OTpaHUYEHHOCTh DYHKIINH,
MOHOTOHHOCTB (PyHKLIHUU, 3KCTPEMYM
byHkuun, HauOoblee U HaHMEHbIIIEe
3Ha9eHUsT (HYHKINH Ha IIPOMENYTKE;
YMETH IIPOBOIUTE UCCIETOBAHNE
(hYHKIIHH; - YMETb UCIIOTH30BATh
cBoficTBa U rpapuku GyHKUUN UId
peleHus ypaBHEHUH, HEpaBEeHCTB | 32134
C mapameTpamMu; n300paxkars Ha
KOOPAWHATHOH INIOCKOCTH MHOXKECTBA
pPENICHUH ypaBHEHUH, HEPABEHCTB H HX
CUCTEM




OK 05 OcyuiecTBadTh
YCTHYIO M TUCEMEHHYIO
KOMMYHUKAIIHIO Ha
TOCYJapCTBEHHOM SI3BIKE
Poccutickoit enepanuu
C YYETOM 0COOCHHOCTEH

B obnacti 3cTETHIECKOTO
BOCIIUTAHHMS: - 3CTETUUECKOE
OTHOIICHUE K MUPY, BKIIIOYAsI
3CTETHKY OBITa, HAYYHOTO 1
TEXHUYECKOTO TBOPUECTBA, CIIOPTA,
TPyZAa U OOIIEeCTBEHHBIX
OTHOIIEHHMIM; - CIIOCOOHOCTD
BOCIPMHMMATH Pa3IMYHBIC BUIBI
UCKYCCTBA, TPATUIHH U
TBOPYECTBO CBOETO M JAPYTHX

YMETh OIIEPUPOBATh HOHSITHAMHE: CPeIHES
apu(pMeETHIECKOE, MEIUaHa, HauOOMELIee
I HauMeHbIIee 3HAUEHHs], Pa3Max,
JUACTIEPCHs, CTAHJAPTHOE OTKIOHCHUS
YHCJIOBOTO HA0OPa; YMEHUEC M3BJICKATY,
UHTEPIPETUPOBATH HHGOPMAITHIO,
IIPE/ICTABICHHYIO B Ta0MHIAX, Ha
JuarpaMmmax, rparkax, 0Tpaxarony ¢
CBOMCTBA pealIbHBIX IIPOLIECCOB U
SIBJICHUI, TPEICTABIIATH HHHOPMAIIMIO &'




COLIHAJIbHOTO 1
KYJIbTYPHOI'O KOHTEKCTA

HapOJIOB, OUIYIATh
SMOIMOHAIBHOE BO3ACHCTRIE
HCKYCCTBa; - YOKIEHHOCT B
3HAYUMOCTH UISI JIMYHOCTH U
001IecTBa OTEUYECTBEHHOTO U
MHPOBOT'O HCKYCCTBA, STHUYECKHX
KyJIbTYPHBIX TPagUmui U
HApOJHOTO TBOPYECTBA; -
TOTOBHOCTH K CAMOBBIPAIKEHHIO B
Pa3HBIX BUJIAX HCKYCCTRA,
CTPEMIJICHHUEC MTPOSABIIATE KAUCCTBA
TBOpYECKOU TuuHOCTH; OBJIaIcHIE
YHHBEPCATBHBIMH
KOMMYHHUKaTUBHBIMU NECHCTBUAMM:
a) oOIIeHure: - OCYIIECTRISTh
KOMMYHHUKAIIUHU BO Beex chepax
YKH3HH, - PACTIO3HARATH
HeBepOalbHbIC CpeACTBa O0IEeHMS,
[IOHAMATh 3HAYCHUE COLHAIbHBIX
3HAKOB, PACIIO3HABAThH
OPEANOCHUTKHA KOHQIUKTHBIX
CUTYaliuil U cMAr4aTh KOHQIHUKTEL,
- Pa3BEPHYTO U JIOTHYHO U3JIaraTh
CBOIO TOYKY 3PEHHSI C
HCIOIB30BAHUEM S3BIKOBBIX
CpeJICTB

MIOMOIIBIO TaOMUI] ¥ JUArpaMm;
HCCIICI0OBATh CTATUCTHUECKUE JAHHEIC, B
TOM YHCJIE C IPUMEHECHUEM rpad) HuecKux
METOJIOB U SNIEKTPOHHBIX CPEJCTB; - YMETh
OTIepUPOBATEH MOHITHIMMU: TOUKA, IpsMas,
IJI0CKOCTh, MPOCTPAHCTBO, ABYTPAHHBIN
YTOJI, CKPEHIMBAIOIMUECS MTPAMBIE,
HNapayieNIbHOCTD ¥ MEPICHIUKYISIPHOCTE
NPSIMBIX | TIOCKOCTEH, YIOa MeX Ay
NPSIMBIMU, YTOJT MEXIY MPAMOH 1
IIOCKOCTRIO, YTOJNI MEX/TY IIOCKOCTSIMH,
paccTosHUE OT TOYKH JI0 ITJIOCKOCTH,
PacCTOSHNE MEXKTY MPAMBIMY,
paccTOsTHUE MEXKJLY IJIOCKOCTAMU; - YMETh
HCIIONIb30BATh NPH PEIICHUH 3a1au
U3yYEHHBIE (PAKTHl U TEOPEMBI
TIaHUMETPUH; YMEHUE OLIEHUBATh
pa3zMepsl 00BEKTOB OKPYIKAIOIET0 MUD




OK 06 IposBnsaTs
rpaXaaHCKo-
NaTPUOTUYECKYIO
TO3UIHIO,
JEMOHCTPUPOBATE
OCO3HAHHOC IIOBEACHUE
Ha OCHOBE
TpaJuIIUOHHBIX
OOIIEUSTIOBEUCCKHIX
LICHHOCTEM, B TOM YHCJIE
C YYETOM TapMOHU3alUU
MEKHAIMOHAIBHBIX
UMEXKPETUTHOZHBIX
OTHOITICHUH, TPUMEHATD
CTaHIAPTEI
AHTHKOPPYIIIKOHHOIO
MMOBEICHAMN

- OCO3HaHHUC O6y‘1aIOI_HI/IMI/ICSI
POCCHUNCKON IrpaXXAaHCKON
UJICHTUYHOCTH; -
IleJIeHAIpaBIICHHOE pa3BUTHE
BHYTpPEHHEH MTO3UIMH JINYHOCTU Ha
OCHOBE JYXOBHO-HPAaBCTBECHHEIX
LICHHOCTEN HapoaoB Poccuiickoi
Denepaniny, HICTOPUIECKUX U
HallMOHATILHO-KYJIBTY PHBIX
Tpanunuii, GopMHpPOBaHKE
CUCTEMBI 3HAUYUMBIX LICHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYNIIMOHHOIO
MUPOBO33PEHUS

YMETh ONEPUPOBATH MOHATUSIMU:
OpsIMOYTONIbHAS CHCTEMa KOOPIUHAT,
KOOPIHHATH! TOUKHU, BEKTOD, KOOPAUHATEI
BEKTOpA, CKAJSIPHOE MPOU3BEACHHUE, YTl
MEXY BEKTOPAMH, CyMMa BEKTOPOB,
HPOU3BEICHUE BEKTOPA Ha YUCIIO;
HAXOAHUTh ¢ TOMOIILIO H3YUEHHBIX
(hopMyJI KOOPIUHATE CEPEIUHE] OTPE3KA,
pPAcCTOSIHUE MEXKITY IBYMS TOUKAMHU; -
yMETh BBIOUPAThH MTOAXO IS
W3YYCHHBIN METOJ] AJIs PEeLUeHUs! 3a/1a4H,
pacro3HaBaTh MaTeMaTH4ecKue GakTel U
MaTEeMaTHUYCCKUE MOJCITH B IPUPOTHBIX U
OOIIECTBEHHBIX SBIEHUSIX, B HCKYCCTBE;







IIPABOCO3HAHUS, IKOJIOTHICCKOH
KyJBTYPBI, CIOCOOHOCTU CTABUTH
LEIH | CTPOUTD KU3HEHHBIE TIAHBI,
B gactu rpakaaHCKOro BOCIIUTaHUS:
- OCO3HaHUE CBOUX
KOHCTHTYUHOHHBIX IIpaB U
00s13aHHOCTEH, YBa)KCHHUE 3aKOHA U
IIPABOIIOPSIAKA; - MPUHATHE
TpaaHLIMOHHAIX HAlIMOHAIBHBIX,
00IIeYeTOBEUSCKUX
TYMaHUCTUYECKUX U
JEMOKPATUUYECKUX LICHHOCTEH; -
TOTOBHOCTH IPOTHBOCTOATE
UJEOTIOTUH IKCTPEMHU3MA,
HaI[OHAI3Ma, KceHodoouY,
JUCKPUMUHAIIH 110 COLMANbHBIM,
PENUTHO3HEIM, PACOBEIM,
HaLMOHAJIBHBIM IIpU3HaKaM; -
IFOTOBHOCTH BECTH COBMECTHYIO
JIesITeNIHHOCThL B MHTEpecax
rpakIaHCKOr0 00IIecTRa,
Y4acTBOBATDL B CAMOYIIPABIICHUH B
obuteobpa3oBaTeIbHON OpraHU3alun
U AETCKO-IOHOUIECKUX
OpraHU3aluax; - YMEHHE
B3aUMOJEUCTBOBATL C COL{UANIBHBIMU
WHCTUTYTAaMHU B COOTBETCTBHHY € UX
GYHKITUSIME U HA3HAYEHUEM; -
TOTOBHOCTD K TYMaHUTapHOH 1
BOJIOHTEPCKOU JCATENBHOCTH;
IMATPUOTHICCKOTO BOCIIUTAHUSA: -
c(hOpMHPOBAHHOCTb POCCUHCKOM
I'paXAaHCKOW HACHTUYHOCTH,
IIATPHOTH3MA, YBAKEHHUA K CBOEMY
HapoAy, 4yBCTBA OTBETCTBEHHOCTH
nepen Poauuo#, ropaoctyu 3a cBo
Kpali, cBOI0 PosiMHy, CBOH SI3BIK U
KyJbTYPY, IPOLLIOE W HACTOALIEE
MHOTOHAIMOHATIBHOTO HAapoJa
Poccuu;

YMEHHE TIPUBOJUTH TIPHUMEPEI
MaTeMaTHYECKUX OTKPRITUN POCCUACKOHR U
MHPOBO# MaTeMaTHYEeCKOM HAyKH. - YMETh
OIIEPUPOBATD ITOHATHAMM: CITydalHbINA
OITBIT U CiTyyaifHOe COOBITHE, BEPOATHGCTE
CTy4altHOTO COOBITHS; YMETH BBIUMCIISITS
BEPOSATHOCTH C UCIIOJIB30BAHUEM
rpagUUeCcKUX METOJOB; IPUMCHSITh
(OPMYJIIBI CIIOIKEHUS U YMHOXKEHHS
BEPOSITHOCTE M, KOMOUHATOPHBIE (PaKTHI 1 \
(bOpMYJIBI IPY PEIIECHMY 3a1a4; OLICHUBA T
BEPOSTHOCTH PEATHLHBIX COOBITHI,
3HAKOMCTBO CO CJTyUailHBIMY BETMYHHAMLI:
yMEHHE TPUBOIUTE TIPUMEDPS! IPOSBIEHMs |
3aKoHa OONBIIMX YUCEN B IPUPOJHBIX U |
OOUIEeCTBEHHEIX SBJICHUSIX ‘




- IIEHHOCTHOE OTHOIIICHHUE K
rOCyXapCTBEHHBIM CHMBOJIAM,
UCTOPUYECKOMY U IPUPOJHOMY
HACIeqUIO, TAMSITHUKAM, TPAIALIUASIM
HaponoB Poccun, ocTinkeHusIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTHSX U TPYJe; - uaeitHas
yOeXKIICHHOCTH, TOTOBHOCTE K
CITy>KeHUIo 1 3amuTe OTeuecTna,
OTBETCTBEHHOCTb 3@ €0 CYAL0Y;
OCBOEHHBIC
00y4aroIUMHUCIMEKIIPEIMETHBIE
MOHSTHUS ¥ YHUBEpCAIbHEIE YueOHbIE
NefCcTBUA (peryNaTUBHEBIC,
MMO3HABATEJILHEIE,
KOMMYHHKATHBHbIE); - cIOCOGHOCTD
WX UCIOJIL30BAHUS B
Mo3HaBaTeIbHON U COMANbHOH
NpPaKTUKE, TOTOBHOCTH K
CaMOCTOSITEILHOMY ITJIAHUPOBAHUIO
U OCYIIIECTBIICHUIO YUeOHOH
JEesSTeNbHOCTH, OpPraHu3allHi
yu4e0HOTO COTPYJHHUECTRA C
HEAAroTHueCKUMHU PabOTHUKAMH U
CBEPCTHUKAMHU, K yYaCTHIO B
MMOCTPOCHUM UHANBUAYAIBHON
00pa30oBaTEIbHOM TPAEKTOPHH; -
OBJIaJICHUE HaBBIKAMH yueOHO-
HCCNEN0BATEIbCKON, ITPOCKTHON 1
COIHANILHOMN JeSTeIbHOCTH

OK 07 ConeiicTBoBaTh
COXPAaHECHHIO
OKpyXKaroweH cpebl,
pecypcocOepexenuIo,
IIPUMEHSTD 3HaHUS 00
M3MEHEHUH KIIUMATa,
TIPUHITUIIB]
OepeKITUBOrO
IPOU3BOJICTRA,

3¢ PEeKTUBHO
JEUCTBOBATH B
Ype3BLIYAHHEIX
CHTYyanus

- HE MIPUHUMATE JEHCTBH,
IIPUHOCSIINE BPeJ OKPYKarOIIeH
cpene; - yMeTh IIPOTHO3UPOBATh
HeOJIaronpUATHBIE KOOI UYECKUE
MIOCNEACTBUS IIpeANPUHUMAEMBIX
JEUCTBHI, IPEAOTBPAIATE UX; ~
PacllMpUTh ONIBIT ACATEILHOCTH
SKOJIOTHYECKOY HANPABIIEHHOCTH;

- YMETH OIIEPHPOBATH IIOHATUAMHU:
¢byHKUYs, HenpepbIBHAS QyHKINS,
[IPOU3BOHAS, IEPBOOOPA3HAasi,
onpeleNeHHBIN UHTETrpal; YMETh
HaXOJUThb IPOU3BOAHBIE JIEMEHTAPHBIX
(YHKLIMH, UCIIOJNB3Ys CIPAaBOYHbIC
MaTepUalbl, ACCIAENOBATH B MPOCTENIINX
cirydasx QyHKITHM Ha MOHOTOHHOCTb,
HAXOIUTHL HAaUOOJIBIINE ¥ HAUMEHBIINE
3HaYeHus QYHKIMI; CTPOUTH Tpaduku
MHOT'OYJIEHOB C HCIIOJIB30BAHHEM
anrapara MaTeMaTHYECKOTO aHaIIN3a;
IPUMEHSTH IPOU3BOAHYIO IIPH PELICHHH
3a/1aq Ha JBUIKEHUE, PEIIaTh NPAKTHKO-
OpHEHTHPOBAHHEIE 337124l HA
HanOOJbIIKE U




- pa3pabaThIBaTh IJIaH PEUICHUS
1po6JIeMBI C YUETOM aHaINn3a
UMEIOHIMXCS] MATEPHANIBHBIX U
HeMaTtepHalbHBIX PECYPCOB; -
OCYIIECTBIIATH IieJICHANPABIIEHHEII
TIOUCK MIEPEHOCa CPEACTB U cocoboB
JeicTBHS B IpO()ECCHOHATBHY O

HauMEHBIINE 3HAUSHHS, Ha HAX0)KACHHE
IIyTH, CKOPOCTH B YCKOPEHHS; - YMETh
OTIEPUPOBATH IIOHATHSIMH: JBHKCHUE B
IPOCTPAHCTBE, TOJO0HBIC (DUTYPHI B
POCTPAHCTRE; MCIOH30BATh OTHOIIICHHE
Ioiaieii moBepXHOCTEH U 0OBEMOB
non00HBIX GUTYpP NPH PEIeHNH 33,134, -

cpeny; - yMETh IEPEHOCHTE 3HAHUS B
ITO3HABATEIBHYIO U MIPAKTHYECKYIO
00NIacTH JKU3HEEATENBHOCTH; -
npeajiaraTb HOBBIEC IIPOEKTHI,
OLICHHUBATH UJIEH C NTO3ULIUU
HOBHW3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYMMOCTH; - JaBaTh
OIIeHKY HOBBIM CUTYAallUsIM, BHOCUTD
KOPPEKTHUBBI B ACSITEIEHOCTD,
OLIEHMBATh COOTBETCTBHE
pe3yJILTaToB Lielisl

yMETb BBIYHUCIATH T€OMETPUIESCKHE
BEJIMUYUHBI (JUIMHA, YTOJI, IIOWAb,
00BeM, TUTOIAIb TOBEPXHOCTH),
WICTIOJNIB3Y S U3yUeHHEIE (OPMYIIBI 1
METO/IBI

LI e

3.4. BLINYCKHYK, OCBOMBIIMI 00pa30BaTe/IbHYI0 IIPOrpaMMy, KOJKEH 00JIafaTh NMPOMECCHOHALHBIMY KOMIIETEHUMAMY (aasee -
[1K), cooTBRETCTBYIOIIMMK OCHOBHBIM BHIAaM ACATCIBHOCTH:

3.4.1. PazpaGoTka Moy nporpaMMHOTO obecrnedeHus 1t KOMIBIOTEPHBIX CUCTEM:

[IK 1.1. ®opMupoBaTh aIrOpUTMBI Pa3paboTKU POTPAMMHBIX MOMYJIEH B COOTBETCTBHH C TEXHUYECKMM 33TaHUEM.

1K 1.2. Pa3pabareiBaTh NpOrpaMMHbIE MOTYJIA B COOTBETCTBUU C TEXHUYECKUM 3aJJaHHEM,

ITK 1.3. BoimonHsTh OTNa Ky NPOrpaMMHLIX MOAYJIEH ¢ HCIO/Ib30BaHUEM CNEUUATTU3UPOBAHHLIX POrPAMMHBIX CPEACTB.
1K 1.4. BoINOTHATH TECTHPOBAHHE MPOTPAMMHBIX MOIYTEH.

ITK 1.5. OcyuiecTBnaTh pe(akTOpUHT Y OITAMHU3ALMIO IPOrPaMMHOIO KO3,

TIK 1.6. Pa3pabaTsiBaTh MOIyJIM [IPOrpaMMHOT0 0beceTeH s Ul MOOUIILHBIX IIIaT(GOPM.

3.4.2. OcyuiecTBICHHE WHTEIPALUU IPOrPAMMHLIX MOy NEH:

[1K 2.1. Pa3pabatbiBaTh TpeOOBaHHUs K IPOrPAMMHBIM MOTY/iAM HA OCHOBE aHaNU3a NPOEKTHON U TEXHWICCKON NOKyMEHTAllUK! Ha
npeIMeT B3aUMOAEHCTBHSA KOMIIOHEHT.

1K 2.2. BLITIONHATS MHTETPALIMIO MOXYJE! B IporpaMMHOe 00ecTIeueHuUE.
1K 2.3. BLINOJHSTE OTAAAKY NPOrpaMMHOTO MOMIYJIA C UCTIONB30BAHHUCM CIIELUATU3UPOBAHHBIX TPOrPaAMMHBIX CPEACTB.
TIK 2.4. OcymecTBaaTh paspaGoTKy TECTOBLIX HAGOPOB M TECTOBBIX CIIEHAPHEB 1A IIPOTPAMMHOTO 00ECTICHEHHS,

TK 2.5. TIpousBOMWTL MHCTIEKTUPOBAHME KOMIIOHEHT MPOrPaMMHOI0 OOECMEUYeHUs Ha NpEAMET COOTBETCTBHMs CTaHaapTam
KOJUPOBAHUS.

3.4.3. PeBptovpoBaHNE NPOTPAMMHBIX NIPOLYKTORB:
1K 3.1. OcymecTBIATh PSBHIOKPOBAHUE NPOrPAMMHOIO KOJa B COOTBETCTBUU C TEXHUUECKOH NOKYyMEHTAUHCH.

[1K 3.2. BEINONHATE IPOUEce H3MEPEHUS-XaPaKTEPUCTHK KOMIIOHEHT NPOIPAMMHOTO NIPOAYKTa [Jisi ONpeNIe/IeHUs COOTBETCTBUS
3aaHHBIM KPHTEPHAM.

TIK 3.3. HpOI/I3BOHI/ITB HUCCIENOBAHNE CO3AHHOIO NPOrpaMMHOro Kojaa ¢ UCIOJIL30BAHUEM CIICIMATU3UPOBAHHBIX IPOrpaMMHbIX




CPEACTB C LIEJIBIO BLIABJICHHA OIMOOK ¥ OTKIOHEHHS OT ajJropurMa.

I1K 3.4. TIpoBOxUTE CpaBHUTENLHBIM aHAINW3 POrPAMMHLIX MPOAYKTOB M CPEACTB Pa3paboTKH, ¢ LEb) BbIABICHHS HAMITYYLIETO
PEIUCHUA COMIACHO KPUTEPHAM, OTPENENEHHbIM TEXHHYECKIM 3aJaHICM.

3.4.4. ConpoBoxJeHUE M OOCITY)KMBAHHAE TPOrpaMMHOro obecriedeHHs KOMIBIOTEPHbIX CUCTEM:
[TK 4.1. OcyurecTBIATh HHCTAUIAUMIO, HACTPOUKY U 00CIyKUBAHKE TIPOTPAMMHOTO 00ECIeUeHU KOMITBIOTEPHBIX CUCTEM.
[IK 4.2. OcymecTBIITh N3MEPEHUS IKCILTYaTallMOHHBIX XapaKTEPUCTHK NMPOrPaMMHOT0 00eCHeueH!s] KOMNBIOTEPHBIX CUCTEM.

[K 4.3. BoinomaHaTs paboThl 1O MOJU(HUKALMKM OTAEJBHBEIX KOMIIOHEHT MPOTrPaMMHOIO o0ecleueHHs B COOTBETCTBUM C
NOTpeOHOCTAMY 3aKa3unKa.

[IK 4.4. ObecnieunBath 3aIIUTy NPOrpaMMHOr0 0Oecrede s KOMIIBIOTEPHBIX CUCTEM MPOTPaMMHEIMU CPEACTBAMHU.
3.4.5. [IpoekTrpoBaHue U pa3padoTka HHGOPMALIMOHHBIX CHCTEM:
K 5.1. Cobupars HCXOAHBIE TaHHBIE M pa3pabOTKU NPOEKTHOMH JOKYMEHTALMU HA2 MH(QOPMALMOHHYIO CUCTEMY.

[IK 5.2. Pa3pafaTbiBaThb MPOCKTHYIO [ITOKYMEHTALMI0 HAa pa3paboTky HHQOPMALMOHHON CHUCTEMBl B COOTBETCTBUM C
TpeOOBaHUAMY 3aKa3uMKa.

K 5.3. Pa3pabarsiBaTh NOACHCTEMBbI 6€3011aCHOCTH HH(GOPMALHOHHON CHCTEMBI B COOTBETCTBHH C TEXHUYECKUM 3a1aHHEM.
[1K 5.4. ITpousBoauTs pa3paboTky Momgyneil UHGOPMALIMOHHON CHCTEMBI B COOTBETCTBUM C TEXHHYECKUM 3alaHUEM.

[IK 5.5. OcyuiecTniaTs TECTUPOBAHHE HHDOPMALMOHHON CHCTEMBI Ha Tarle ONMBITHON SKCITyaTallly ¢ (pUKcanHel BLIABICHABIX
omubOK KOMUPOBAHUS B pa3pabaThIBAEMbIX MOLYAX HH(POPMALLOHHON CUCTEMBL

TK 5.6. Pa3zpabarbiBaTh TEXHUYECKYIO JOKYMEHTALMIO HA SKCILTYaTALIUIO MH(bopMaun_OHHoﬁ CUCTEMBI.

[TK 5.7. [Ipou3rouTh OLEHKY HHOOPMAIIUOHHOH CHCTEMBbI [UTS BbIABJIEHHA BO3MOXHOCTH €€ MOACPHHU3ALIUA.
3.4.6. ConpoBoskieHHE UH(POPMALIMOHHBIX CHCTEM:

TTK 6.1. Pa3pabarsiBaTh TEXHHYECKOE 33JaHNE Ha CONMPOBOXAECHNE HHPOPMALMOHHON CHCTEMBL.

1K 6.2. BelnoiHATE WCHpaBjieHHe OMMOOK B MTPOTPAMMHOM KoJe WH(POPMAIMOHHOH CHCTEMBI.

I1K 6.3. PaspabarbiBaTh 00yUaroLIy0 JOKYMEHTAUMK AU 110Jb30BaTeNeli HHPOPMALIMOHHOM CUCTEMBI.

MK 6.4. OueHnBaTh KaUeCTBO M HAJEHKHOCTH (OYHKIHOHHPOBAHUS MH(QOPMALMOHHON CHCTEMbBI B COOTBETCTBUH ¢ KPUTEPUAMU
TEXHWIECKOTO 3aJaHHA.

ITIK 6.5. OcyUIeCTBIATh TEXHUUECKOE CONPOBOXKICHNE, OOHOBNEHNE W BOCCTAHOBIICHHE JAHHBIX MH(OOPMALMOHHOH CUCTEMBI B
COOTBETCTBUH C TeXHUUECKUM 3aaHHEM.

3.4.7. CoanMuHUCTpHpOBaHKE 0a3 HaHHBIX M CEPBEPOB.
[TK 7.1. BeISBIATL TEXHAYECKHe MPOOIEMbl, BOSHUKAIOILME B NpOLiecce 3KCIUTyaTaluu 043 JaHHBIX U CEPBEPOB.
K 7.2. OcyuiecTBIsTh afMHHACTPHPOBAHNE OTASIBHBIX KOMIIOHEHT CEPBEPOB.

[IK 7.3. ®opmuposarth TpeGoBaHHS K KOHQHIYpalMM JIOKAIBHBIX KOMIBIOTEPHEIX CETed U CepBepHOro 000pyHOBaHHS,
HeoOxoauMBble Ui paboThl 6a3 NaHHBIX U CEPBEPOB.

ITK 7.4. OcyuiecTBnsTh aIMMHUCTPHpOBaHKe 0a3 JaHHBIX B paMKaxX CBOEH KOMIETEHLHH.

TIK 7.5. TlpoBoguTth aymWT cUcTeM Oe30TacHOCTM 0a3 JaHHBIX M CEpBEPOB C MCIOJB30OBAHMEM pETNAMEHTOB MO 3allWTE
uHpOpMaLWH.

3.4.8. PazpaboTka nu3aliHa BeO-npuiloKeHNH!
ITK 8.1. PaspabateiBaTh AU3aiH-KOHLUENMK BEO-TIPHUIIOKEHUH B COOTBETCTBHM ¢ KOPNOPATHBHLIM CTUJEM 3aKa3duKa.
TTK 8.2. MopMupoBaTh TpeGOBaHKA K AHU3aliHy BeO-IpHI0KeHUl HAa OCHOBE aHAIN3A IPEAMETHOH 00/1acTH 1 HEeNeBO ay TMTOPHH.

I1K 8.3. OcyuuecTnaTh paspaboTKy Au3aiiHa BEG-NPUIOKEHHUS C yUETOM COBPDEMEHHBIX TEHACHLMH B 00,1aCTH BEO-pa3paboTKA.



3.4.9. [IpoekTuporaHue, pa3padoTka H ONTHMHU3ALMS BEO-IPUT0KEHUI:

ITK 9.1. Pa3pabaTbiBaTh TEXHWYCCKOE 3a1aHIE HA BED-TIPUNIOKEHNE B COOTBETCTBUU ¢ TPEGOBAHMAMM 3aKa31HKa.
[1K 9.2. PaspabaTbiBaTh BeO-NPUIIOKEHKWE B COOTBETCTBHH C TEXHUUECKUM 331aHHEM. ‘

1K 9.3. Pa3pabatsiBaTh MHTEpEiic nonp30BaTeNs BeO-ITPUIIOKEHNN B COOTBETCTBHH C TEXHUUYECKUM 33aHUEM.

K 9.4. OcymecTBnaTh TEXHHYECKOE CONPOBONKICHUE U BOCCTAHOBIEGHHE BeO-MPUIIOKEHUI B COOTBETCTBHH ¢ TEXHHUYECKUM
3a/laHueEM.

1K 9.5. ITpou3BOAKTD TECTUPOBAHUE Pa3paboTaHHOTO BEO- NPUIOKEHHS.
1K 9.6. Pa3memaTh BeO-NPUI0KEHNS B CETH B COOTBETCTBHU C TEXHHUECKUM 3aaHIEM.

ITK 9.7. Ocymectenath c6op cTaTHcTHYecKOd HHPOPMAlMM 0 paboTe BeO-mpruoxkeHud Ui aHanuza 3QGEKTHBHOCTH €ro
padoTHL.

I1K 9.8. OcymecTBIsTh ay AUT O€30MACHOCTH BEO-NIPHIOXKEHHS B COOTBETCTBUMU € PeriiaMeHTaMy No 6e30MmacHOCTH.
K 9.9. MoaeprusupoBaTh BeG-NPUIOKESHUE C YIETOM NTPABUIT ¥ HOPM NOATOTOBKH UH(POPMALMHK T OMCKOBBIX CHCTEM.

MK 9.10. Peanu3oBsiBath MEPONPHUATHA IO NMPOABIKEHHIO BeO-NPHUIOKEHNH B MAYOPMALIMOHHO-TENEKOMMY HUKAlIIMOHHOM ceTn
"HHutepret".

3.4.10. AnMyuHUCTpRpoBatne MHPOPMALMOHHBIX PECYPCOB:

K 10.1. O6pabateiBaTh CTATUYECKUH ¥ TUHAMUIECKHH HEDOPMALIHOHHEIN KOHTEHT. -

TIK 10.2. Pa3pabarhiBaTh TEXHUUECKHE JOKYMEHTHI AN ypaBaeHUs HHGOPMALMOHHBIMU PECYPCaMH.

3.4.11. Pazpabotka, aqMUHHCTPUPOBAHNUE U 3alUTa 0a3 JaHHbIX:

MK 11.1. Ocywmectisath cbop, 00paboTKy ¥ aHaIN3 HHPOPMALIIK I TPOEKTUPOBAHUA 633 NaHHbIX.

[TK 11.2. TIpoektrposars 6a3y NaHHBIX Ha OCHOBE aHAJIN3a [IPEAMETHON OONACTH.

K 11.3. PazpabatsizaTh 00beKTH 0a3bl JAHHEIX B COOTBETCTBHU C pe3yNbTaTAMU aHalli3a NpeaMeTHOH o0nacTu.
IK 11.4. PeanusoBbiBaTh 0a3y JaHHBIX B KOHKPETHON CUCTEME ynpasieHHa 6a3aMy JAHHBIX.

T1K 11.5. AaMuHHUCTpUpOBaTh Basbl AAHHBIX,

[TK 11.6. 3aumwmars nHdpopmMauuio B 6a3e JaHHBIX C UCMOJE30BAHUEM TEXHOJNOTHH 3alUTEl HHYOPMALUH.

3.5. MunuManbHele TPeOOBAHUA K pe3ylpTaTaM OCBOCHMS OCHOBHBIX BHIOB JAEATEAbHOCTH oOpa30BaTeNIbHOM NpOrpamMmbl
npencTasiieHs B npuioxkennu N 2 k HactosmeMmy OI'OC CIIO.

3.6. O6pazoBaresibHas OpraHM3alMd CAMOCTOSTEIBHO [NIAHUPYET pe3yabTaThl 00ydeHus N0 OTACTbHLIM JUCHUILIMHAM, MOIYJISAM
¥ NPaKTHKaM, KOTOpbIe OMKHBI OBITE COOTHECEHBI ¢ TpeOyeMBIMU pe3yibTaTaMHM OCBOCHHMs 00pa3oBaTelbHOM NPOrpamMmel

(KOMIETeHIMAMH BbITy CKHAKOB). COBOKYITHOCTD 3aIIaHVPOBAHHBIX Pe3yJIbTATOB OOYyUEHMS A0IDKHA 00eclieYnBaTh BBITYCKHUKY
ocBoenne Beex OK u I[TK, yeranosnennsix Hactosuum OIOC CIIO.

[1K ykasbiBatores B coorBerctBrM ¢ PI'OC CIIO peanusyemoii npodeccuu / crieiuanbHOCTh

Pazgen 1. O0mue mososxenust



Hacrosas ocHOBHaA 06pa3oBaTeNbHAs IporpaMMa cpeHero npodecCHoHaIbHOT0 00pa3soBaHus 110
cnenuansrocT 09.02.07 «MHGOpMaLMOHHEIE CUCTEMBI H IPOTPaMMUPOBAaHHE) pazpaboTaHa HAa OCHOBE
(eneparbHOTO rocy 1apCTBEHHOT0 00pa30BaTeIbHOrO CTAaHAAPTA CPERHErO IPOPECCHOHAIBEHOIO
obpazoBanus no cnenuansHocTr 09.02.07 «MHEQOpManMOHHBIE CHCTEMBI H IPOT pPAMMUPOBAHHEY,
YTBEPXIEHHOTO IpuKa3oM MuHucTepcTBa 0Opa3zoBanus U Hayku oT 9 nexabpst 2016 roma Ne 1547
(3aperucTpuposad MunHCcTEpCTBOM IocTuLuH Poccuiickoit @enepannu 26 nexabdbps 2016r.,
peructpannonsslii Noe44936) (nanee — ®I'OC CIIO).

1TOOII CIIO onpenensieT peKoMeHAOBaHHEIM 00beM U COAepIKAHNE CPeTHErO MTPO(EeCCHOHANBHOTO
obpaszoBanns no cnendanbHocT 09.02.07 «HdopMannoHEbIe CHCTEMBI U IIPOIPAMMUPOBAHHEY,
IJIAHHPYEMBIE Pe3yIbTaThl OCBOSHHUS 00pa30BaTe)IbHOM NPOrpaMMEl, IPUMEPHBIE Y CI0BUS
o0pa3oBaTeIbHOM eI TeILHOCTH.

[TOOIT CIIO paspaborana mis peanu3anuy 06pa3oBaTeIbHOM IPorpaMMbI Ha 0a3e cpeHero odmero
o0pazoBaHus.

O6pasoBaTebHas IPOrpaMMa, peanusyemas Ha 6ase OCHOBHOIO 0611ero o6pa3osanus, paspabaTeiBacTCs
o6pasoBaTeNbHON OpraHU3aIMel Ha OCHOBE TpeOoBaHuUH (enepanbHOr0 Iocy JapCTBEHHOIO
oOpaszoBatenbHOro cranaapra cpeguero obmero obpazopanus u ®I'OC CIIO ¢ ygeTom nosrygaeMoi
crenuansaocte 09.02.07 «MadopManuoHHble CUCTEMBI ¥ TporpaMMmupoBanuey u Hacroswei [I00I1.

Hopmartusabie ocHoBanus it pazpabotku [10OOII:
— MenepanbHbrii 3akoH 0T 29 nexabpst 2012 1. No273-D3 «O6 odpazoBanuu B Poccuiickoit Genepanum»;

— [Ipuxas Muno6paayku Poccun ot 28 mast 2014 r. Ne 594 «O6 yrepxnenuu Ilopanxa pazpaGoTKu
IPAMEPHBIX OCHOBHBIX 00pa30oBaTeILHBIX IPOIPaMM, IPOBEICHUS KX SKCIIEPTH3HI U BELACHUS peecTpa
IIPUMEPHBIX OCHOBHBIX 00pa30BaTeIbHBIX TPOTpaMMy;

— Ilpnka3 Munobpuayku Poccuu ot 9 nexabpst 2016 roga Ne 1547 «O06 yrBepxaeHun GpenepanbHOro
TOCYIaPCTBEHHOr0 00pa3oBaTeIbHOTO CTaHAapTa CPEeHETo NpohecCHOHATBHOI0 00pa30BaHus 110
crenuanproct 09.02.07 «MudopmanuoHHbIe CUCTEMBI U IPOTPAMMEIPOBAHUE;

— [Ipuxaz Munobpaayku Poccun ot 14 urons 2013 1. Ne 464 «O0 yreepxkaeHuu [Iopsinka opranusauu U
OCYULIECTBICHUS 00pa30BaTEIbHOM JEITEIEHOCTH 10 00pa30BaTeNbHAIM IPOTPAMMAM CPEIHETO
npodeccnoHATEHOro 00pa30BaHUY;

— Ilpuka3 MunoGprayku Poccun ot 16 aBrycra 2013 r. Ne 968 «O06 yrBepxaenuu Ilopsaaka nposenenus
TOCY/IapCTBEHHOH HTOTOBO aTTeCTallMK 110 00pa30BaTENIbHEIM IPOrPaMMaM CPEAHETO MPO(ECCHOHAIBHOTO
00pa3oBaHUsy;

— [Tpukaz Muno6prayku Poccun Ne 885, Munnpocsemenns Poccun Ne 390 ot 5 aBrycra 2020 r. «O
HPAKTHYECKOM IOArOTOBKE oOydaromuxcs» (BMecte ¢ «I1010xeHIEM 0 IIPaKTHYECKON [TOArOTOBKE
oOyuaromuxcsy; — [Ipakaz MuHUCTEpCTBa TPy /la M COLMaIbHON 3anuTel Poccniickonn Menepanuu ot 18
Hos6ps 2013 roga Ne 6791 «O06 yreepkaenud npodeccuonansroro cragaapra 06.001 ITporpammuct»;

— I[Npukas MuHHCTEPCTBA TPYAA U COMaAIbHOM 3awmuTtsl Poccuiickoit Genepanyu ot 17 cenradps 2014 roxa
Ne 2251 «O0 yTBepxkaeHNE npodeccruonanbHoro crangapra 06.004 Crienuaiuct 1o TeCTUPOBAHUIO B
o0acTi HHPOPMAIMOHHBIX TEXHOIOIUH»;

— Ilpukas MunucTepcTBa TPYAa ¥ couabHoi 3amuTel Poceniickoit @enepanuu ot 11 anpens 2014 rona
Ne 6471 "OG6 yrBepskaennu npogeccuonanbroro cranaapra 06.011 AxmunancTparop 6a3 faHHEIX";



— IIpuxa3 MuBHCTEpCTBa TpYAa U COMUaBHON 3amuThl Poccuiickolt ®enepamuu ot 8 cenrsbps 2014 rona
Ne 6291 «O6 yTBepxkIeHUU TpodeccroHabHoro cranaapTa 06.013 Cnennanuct Mo HHGOPMALKOHHBIM
pecypcamy;

— Tlpuka3z MuHHCTEpCTBA TPYIa M counanbHOR 3amutsl Poceniickon ®enepamun ot 18 nosbps 2014 roxa
Ne 8961 «O6 yrBepxIeHnn npodeccuoHanpHoro cranaapra 06.015 CnennanucT 110 HHGOPMAIHOHHBIM
cucTEMam»;

— [Ipuxas MHHHCTEpCTBA TPYAA M COIMANBHOM 3awursl Poccuiickol ®enepanun ot 8 centsaOps 2014 rona
Ne 6121 «O6 yTBepkaeHur npodeccruonanpHoro cranaapra 06.019 TexHUYSCKHH IHCATENDY;

— [Ipukas MuHHCTEpCTBA TPYJIA M COUMANLHOR 3amuThl Poccuiickol ®enepannn ot 18 susapst 2017 1. Ne
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2. CTpykTypa u coaep;kaHue 0011e€00pa30BaTEJAbLHON JUCHUILTUHBI

2.1. O0bemM AUCUMILIHHBI U BUABI y4eOHOH padoThl

Buja yueGHoi padoThI

O06bem B yacax

O0nem 0Opa3oBaTeIbHOMN NPOrpaMMbl AHCHHIJIHHBI 330
B T.Y.

OcHoBHoOe cofiep:raHue 310
B T. 4.:

TeopeTHYeCKOe 00yueHHe 112
NpaKTHYECKMEe 3AHATHSA 168
IpodeccnonanbLHO-0pUEeHTHPOBAHHOE cofep:KaHne (cojepKaHHe 26
NPUKJIAJTHOT0 MOAYJIsA)

BT. 4.:

TeopeTnuecKoe o0yueHue

npaKkTHYecKue 3aHATHS

CamocrosiTesibHAas padoTa 20
IIpomeskyTounasi aTrecTanust (3K3aMeH) 4




HanvmeHoBaHMe pa3genos u

CopeprkaHue yyebHoro matepuana (OcCHosHoe 1 npodeccnoHaNbHO- OPUEH-

O6bvem

dopmupyembie

Tem TUpPOBaHHOe), NabopaTopHbIE N NPAKTUUECKME 3aHATUA, NPUKIAAHOKA MOAY/b | YaCOB | KOMMeTeHU MU
(npu Hanuunwm).
i 2 3 4
OcHoeHoe codepixcaHue
Pasgen 1. 20
MoBTOopeHue Kypca matema-
TUKM OCHOBHOWM LUKO/Ibl.
Tema 1.1. Jlekuua.
Uenb v 3agaum matematukn | CogeprkaHue yyebHOro matepmana:
npu ocBoeHUU crneunanbHo- | 1.[lenb 1 3aga4m matemaTuUKU NPY OCBOEHUU CMeLanbHOCT!. y)
CcTn. 2.ba3oBbie 3HAHUA Y YMeHUA No MaTemaTuKe B NpodeccnoHanbHOMN U B NOBCe-
OHEBHOM AeATeNnbHOCTU
Tema 1.2. CopeprKkaHue y4ebHOro matepumana:
Lenbie 1 paumoHanbHble 1.HatypanbHblie n uenble ymucna.
yucna. 2.PaumoHanbHbie yncna. ApupmeTnyeckue onepaLm B MHOXKeCTBe paumo-
HaNbHbIX YUcen.
3.06palueHmne nepuoamnyeckmx gpobeii 8 06bIKHOBEHHbIE.
4

4. ApndmeTnyeckne AeNCTBUA HAL YMCAAMMU.

5.[eiicTBua Hag NONOKNTENbHBIMMU M OTPULLATE/IbHbIMM UMCAAMU, C OBBIKHO-
BEHHbIMU U AeCATUYHBIMU Apobamu.

6.[eNcTeua co cteneHammn, Gopmysibl COKPaLLEHHOTO YMHOXEHUS.

Komb6uHuposaHHoe 3aHATHE.




Tema 1.3. CogepKaHue yuebHOro matepuana:
DencrsuTtenbHble yucna. 1. ehcTBUTENbHBbIE YMCa. Moayab AeNCTBUTENBHOIO YNCAa.
2.MpubnuskeHne AeMCTBUTENbHbIX YMCEN K KOHEYHbIM AeCATUYHbBIM Apobam. 2
Komb6uHuposaHHoe 3aHATHE.
Tema 1.4. NpodeccnmoHanbHoO-opMeHTUPOBAHHOE cogeprKaHue (cogepKaHue NPUKAAAHOTO MoAy-
MpoueHTHbIE BbIUMCAEHUA B | Ns).
npo¢geccMoHanbHbIX 3aga- 1.MpocTble 1 CNOXKHbIE MPOLLEHTHI. z
yax. 2.MpoueHTHbIe BbluMceHUA B NPOdeCcCMOHanbHbIX 3a4a4aX
MpakTnyeckoe 3aHATHE.
Temal.5. CopepKaHune yyebHoro matepmana: 4
YpaBHeHus u HepaBeHCTBa. NlnHelHble, KBagpaTHble, 4POOHO-NTMHEHble ypaBHEHUA U HEPaBEeHCTBa.
fMpakTuyeckoe 3aHATHE.
Tema 1.6. CopgeprkaHue yuebHOro matepmana:
PeweHune 3agay. BxogHow 1.BbiuucneHua u npeobpaszoBaHma.
KOHTpPO/ib. 2.YpaBHEHWA U HepaBeHCTBa. 4
3.feomeTpmrA Ha NJIOCKOCTU .
KombuHnposaHHOe 3aHATHE.
KoHTponbHasa pabora. 2
Paspen 2.
Mpamble 1 NNOCKOCTU B NPO- 22
cTpaHcTtBe. KoopauHatbi U
BEKTOpPbI B MPOCTPAHCTBE.
Tema 2.1. Copep»aHue yuebHoro matepuana:
OcCHOBHbie NOHATUA cTepeo- | 1.AKCMOMbI, CTEPEOMETPUN U CIeACTBUA U3 HUX.
2

METPHN. PacnonoxeHue
npambixX U NI10CKOCTEMN.

2.B3aumHoe pacnonoxkeHune npambIX B MPOCTPAHCTBE.
3.MapannenbHOCTb NPAMbIX B NPOCTPaHCTBE.

Kom6uHUpoBaHHOE 3aHATHUE.




Tema 2.2.

MapannesnbHOCTb NPAMDIX,
Npamon 1 NAOCKOCTH, NOC-
KOCTEM.

CopeprkaHue yyebHoro matepmana:

1.MapannenbHOCTb NPAMOMN U NJOCKOCTK.
2.MMapannenpHOCTb N1OCKOCTEN.
3.CBoicTBa Napan/siesbHbIX NAOCKOCTEN.

Kom6uHupoBaHHOe 3aHATHE.

Tema 2.3.
Tetpasap v napannenenu-
nea.

CopeprkaHue yyebHoro marepuana:

1.TeTpasgp. CedeHnA TeTpasgpa nNJoOCKOCTLIO.
2.Mapannenenunes. CeyeHne napasnenenunega naocKoOCTbIO.

KombuHmpoBaHHOe 3aHATHE.

Tema 2.4. MNepneHauKynsp-
HOCTb MPAMBIX U NNOCKOCTEM.

CopeprkaHue yyebHoro maTtepuana:

1.Mpu3HaK NnepneHaMKyNApPHOCTM NPAMOM U NJOCKOCTMU.
2.MepneHanKyNAp N HaKNOHHaA.
3.Yron mexay npsimoi U NI0CKOCTbIO.

Kom6nHUpoBaHHOE 3aHATHE.

Tema 2.5.
Teopema o Tpex nepneHau-
Kynspax.

CopepraHue yyuebHOro matepuana:

1.Teopema n Tpex nepneHAMKyNapax.
2.MepneHanKynsap M HaKNOHHasnA.

KombunHuposaHHOe 3aHATHE.

Tema 2.6. lNepneHanKynap-
Hble N/IOCKOCTH.

CopeprkaHue yuyebHOro matepuana:

1.[0ByrpaHHblit yron.
2.MepneHaukyNapHble NAOCKOCTH.
3.Mpu3HaK NepneHAUKyIAPHOCTU NAOCKOCTEN.

Komb6uHuposaHHoe 3aHATHE.




Tema 2.7.
Mpambie ¥ NNOCKOCTM B NpaKkTHye-
CKUX 3a4avax.

MpodeccroHanbHO-0pUEHTUPOBAHHOE cogepKaHne (coaepKaHme NPUKNaaHOro
moayna).

1.B3aumHoe pacnosioKeHune npambix B MPOCTPaAHCTBE.

2.MapannenbHOCTb NPAMOM M NAOCKOCTH, NAapanNenbHOCTb NAOCKOCTEN, MepneHau-
KY/1IAPHOCTb MJIOCKOCTEWN.

3.PacnonoxeHue npsambiX U NJOCKOCTEN B OKpYKatowem mupe. (npupoae,
apPXUTEKTYpPE, TEXHUKE).

4 PelueHne NPakTUKO-OpMEHTUPOBAHHbIX 3a4au.

MpakTM4yecKoe 3aHATHE.

Tema 2.8.

PeweHrune 3agad. lNpamblie v naocKo-
CTH, KOOPAMHATbI M BEKTOPb! B MPO-
CTpaHCTBe.

CogeprwaHue yyebHoro matepmana: ‘ .

1. PacnonoxeHue NpambIX U NIOCKOCTer B npocTpaHcTee. 2.[lepneHANKYNAPHOCTb U
napannesibHOCTb MPAMbIX M MNIOCKOCTEN.

ﬂpa KTU4YeCcKoe 3aHATUe.

KoHuTponbHasa paborta.

Paspen 3.
KombuHartopwuka.

16

Tema 3.1.
dnemeHTbl KOMBMHATOPUKMN.

Nekuus.

CopaeprKaHue yyebHoro matepuana:

1.0CHOBHbIE NOHATUA KOMOMHATOPUKW.
2.MlepeCTaHOBKU, pasmellleHns, CoOYeTaHuA.

Kom6uHupoBaHHOe 3aHATHE.

Tema 3.2.
BuHOM HblOTOHA U TPEYro/IbHUK
Mackans.

Jlekuua.

CopepsaHue yuebHOro matepuana:

1.®opmyna BuHoma HetoToHa. CBoiicTBa BrHOMMAaNbHbBIX KO3PDOULMEHTOB.
2. TpeyronbHuK lackana.

Kom6uHupoBaHHOe 3aHATHE.




Tema3.3.
3a/,a4n Ha KOMBUHATOPUKY.

MpodeccnoHanbHO-OPUEHTMPOBaHHOE coaepKaHue {(cogepKaHne NPUKNagHoro
mopayns).

PelueHne npakTMKO-OpPUEHTUPOBAHHbIX 3a4au.

npaKTM‘-IECKOE 3aHATHUE.

KoHTponbHas pabora.

Paspen 4. 18
KoopaguHaTbl U BEKTOpPbI.
Tema 4.1. Jtekuyus.

2

MpamoyronbHas cuctema Koopau-
HaT B NpOCTpPaHcTBe. BekTopbl B
NPoCTpaHCTBe.

CopepraHue yyuebHoro matepuana:

ﬂpﬂmoyroanaﬂ cuctema KoopamnHaT B MPOCTpPaHCTBeE. BEI-(TOpr B MPOCTpPaHCTBE.

KombuHupoBaHHOe 3aHATHE.

CogeprkaHue yuebHOro matepuana:

1.®opmysibl paccToAHMA MEXAY ABYMA TOYKaMM, ypaBHeHue chepbt, NNOCKOCTU U
NPAMON. ‘ ‘

2.CnoxeHue BeKTOPOB. PassioxeHne BeKTopa No HanpasieHUAaM.

3.[efcTBunA ¢ BEKTOpamu, 334aHHbIMUA KOOPAMHATAMM.

4.YMHOXeHue BeKTOpPa Ha 41chno.

Tema 4.2.
CkanapHoe npousseageHue BEKTO-
pos. ‘

Copep»aHue yuebHOro matepuana:

1.Yron mexay sektopamu .[1poekuma BeKTopa Ha OcChb.

2.CKanapHoe npousseaeHune BeKkropa. :

3.Mcnonb3oBaHue KoopanMHaT BEKTOPA NPU pelleHnn maTemaTUyeckux n npukiaa-
HbIX 33a4.

Kom6buHupoBaHHOE 3aHATHE.

Tema 4.3. [paKkTHUKo-
OpPUEHTHMPOBaHHbIE 3a4a4U Ha KO-
OpANHATHOM MNOCKOCTY.

MpodeccroHanbHO-OpUEHTUPOBAHHOE coaepKaHue (cogeprkaHue NPUKNagHOro
moaynsa).

1.KoopauHaTHaaA N1OCKOCTb.
2.BblyrcieHue paccToAHMIM M NAoWanen Ha NaoCKoCTy.
3. KoanuecTtBeHHble pacyeTsl.

MpaKrnyeckoe 3aHATHE.




Tema 4.4.
PeweHune 3agay. KoopgunHartbt 1
BEKTOpbI.

CopepkaHne yyebHOro matepuana :

1. lekapTOBbl KOOPAUHATbI B NPOCTPAHCTBE. 2. BeKTOpb! B NpocTpaHCcTBe.
3.CnoKeHue v Bbl4nTaHUe BEKTOPOB. 4. YMHOXKeHUe BeKTopa Ha Ynucno.

5. KomnaaHapHblie BekTopbl.  6.CKanAapHoe npousseseHue BEKTOPOB.
7.PasnoxeHune BeKTOpa N0 Tpem HEKOMNAaHapHbIM BeKTopam. Npocreiumne 3aaaum

B KOOPAUWHATAX. 2
8.KoopauHaTbl BEKTOPA, PacCTOAHME MeXKAYy TOUKamMmu, KOOPAUHAaTbl cepeauHbl OT-
pe3Ka, CKaIApPHOE Npou3BeaeHMne BEKTOPOB B KOOPAMHATAX, YIO/l MeXKAY BEKTOpamy,
VIO MeX Ay NPAMOM U MI0OCKOCTbIO, YIo MeX Ay NAOCKOCTAMM.
MpaKTuyeckoe 3aHATHE.
KoHTponbHasna pabora. 2
Paspen 5.
OcHOBbI TpUroHomeTpuun. TpUroHo-
meTpuyeckme GyHKLUN. 36
Tema 5.1. TpuroHomeTpuyeckue CopepaHue yyebHOro matepmana:
$yHKUMU NPOM3BOABHOrO yraa, 1.PagnaHHaAa mepa yrna.
yucna. PagnaHHas n rpagycHasa me- | 2.[10BOpPOT TOUKUM BOKPYr Havyasia KoopauHar.
pa yrna. 3.0npepeneHmne CUHYCa, KOCUHYCA, TaHIFEeHCa U KOTaHreHca. 4
4.3HaKK CUHYCa, KOCMHYCA, TAHTEHCa U KOTaHreHca no YeTBepTam.
5.3aBUCMMOCTb MeXay CUHYCOM, KOCMHYCOM, TAHFEHCOM U KOTAHreHCOM O4HOT0 U
TOTO Xe yrna .
Komb6uHmnposaHHoOe 3aHATHE.
Tema 5.2. CopepskaHue yyebHoro matepmana:
OCHOBHbIE TPUroHOMeETpUYeckKme 1.TpuroHomeTpUuyecKune ToXOeCTBa.
ToxKpecresa. dopmynbl npusegenna | 2. CUHYC, KOCUHYC, TAHTEHC U KOTAaHIeHC YI/10B oL U - A A

3.dopmy/ibl NpuBeaeHUs.

KombuHupoBsaHHoOe 3aHATHe.




Tema 5.3.

CUHYC, KOCUHYC, TAaHFeHC CyMMbI U
pa3HoOCTK ABYX yrnos. CUHYC U KO-
CUHYC ABOWMHOro yrna. opmysnbl
NO/I0OBUHHOTO yrna

CopepxaHue yyuebHoro matepuana :

1. Cymma 1 pa3HOCTb cuHycoB. 2.Cymma M pa3sHOCTb KOCUHYCOB.

3.CuUHYC U KOCUHYC ABoMHOro yrna. 4.dopmynbl NONOBUHHOIO yrAa.
5.Mpeobpa3oBaHus cyMmmbl TPUTOHOMETpPUYECKUX GYHKLMIA B NpousBeseHne 1 npo-
n3BedeHuA B CYMMY.

6.BbiparkeHne TPUroHOMETPUYECKUX QYHKLUMIN Yepe3 TaHreHC NOI0BMHHOIO aprymMmeH-
Ta.

7.MpeobpazoBaHunsa NPOCTENLUNX TPUTOHOMETPUYECKUX BblPaXKEHUN.

KombuHupoBaHHoOe 3aHATHE.

Tema 5.4.°
dyHKLMU, X ceoiictea. Cnocobbl
3agaHua GyHKuun.,

CoaeprkaHue yyebHoro matepmana :

1.06nacTb onpeaeneHuns U MHOXKeCTBO 3HaYeHU I’ GyHKLUNA.
2.4Y8THOCTb, HEYETHOCTb, NepuoanYHOCTb GyHKUMn. 3.Cnocobbl 3a8aHNA GYHKLUUNA.

Kom6uHupoBaHHOE 3aHATHE.

Tema 5.5. TpuroHomeTpuyeckue
bYHKUMU, UX CBOACTBA U TpadUKM.

CopepsaHue yuebHoro matepmana:

1. ObnacTb onpeaeneHma M MHOMKECTBO 3HaYEeHU TPUTOHOMETPUYECKUX QYHKLUIA.
2. Y8THOCTb, HEYETHOCTb, NEPUOANYHOCTb TPUTOHOMETPUYECKUX QYHKLMIA,
3.CBoitcTBa M rpadmkm GyHKUMIM Yy =cos X, y =sin X, y = tg X, y = ctg x.

KombuHnposaHHoe 3aHATHE.

Tema 5.6.
NpeobpasoBaHue rpadpmKoB TpUro-
HomMmeTpuyeckux GyHKUUIA.

CopepxaHue yyebHoro matepmana :

1.Cxatue un pactarkeHue rpadrKkoB TPUroOHOMETPUYECKNX QYHKLNIA.
2.MpeobpasoBaHue rpadMKoB TPUroHOMETPUYECKMX GYHKLUMNA.

MNpakTnyeckoe 3aHATHE.

Tema 5.7.
OnucaHve Npou3BOACTBEHHbIX
NpoueccoB ¢ nomoubto rpadpunKos

bYyHKUMA.

MpodeccmoHanbHO-OPUEHTUPOBAHHOE cogeprKaHue (coaeprKaHne NPUKNaAHOro
moayna).

Ncnonb3oBaHme CBOMCTB TPUTOHOMETPUYECKUX PYHKLMN B NPOodeCCUOHaNbHbIX 3a-
[avax .

MpakTnyeckoe 3aHATHE.




Tema 5.8. CopepKaHue yyuebHoro matepuana:
O6paTHble TpUroHomeTpuyeckue ObpaTHbie TpuroHomeTpuyeckme GyHkLUMKN. X cBONCTBA U rpadmKu.
bYHKUMN. Kom6uHuposaHHOe 3aHATHE. 2
Tema 5.9. TpuroHomeTpuyeckue CoaepaHue yyebHoOro matepuana:
YpaBHEHMA U HepaBeHCTBa. 1.YpaBHeHMe cos X = a. YpaBHeHUe sin X = a. YpaBHeHune tg x = a, ctg x = a.
2.PellieHne TPUTOHOMETPUYECKMX YPaBHEHUIA OCHOBHbIX TUNOB: NPOCTeNLINE TPUTO-
HOMETPUYECKME YPaBHEHUA, CBOAALLMECA K KBaZAPaTHbIM, peLlaemble passioxXeHunem 8
Ha MHOXWTENN, oaHOpPOAHbIe. [TpocTene TPMroHomeTpuyecKkmMe HepaBeHCTBa.
KombuHupoBaHHOe 3aHATHE.
Tema 5.10. CopeprkaHue yyebHoro matepuana:
Cuctembl TPUrOHOMETPUHECKUX Cuctembl NPOCTENLIMX TPUTOHOMETPUYECKUX YPABHEHUM . 2
ypaBHeHu. Kom6uHupoBaHHOe 3aHATHeE.
Tema 5.11. CopgepaHune yyebHoro matepmana:
PeweHue 3aga4.0CHOBbI TPUTOHO- 1.Mpeobpa3oBaHme TPUTOHOMETPUUECKUX BbIpaXKeHU .
metpun. TpuroHomeTpuyeckume 2. PeweHune TPUrOHOMETPUYECKUX YPABHEHUWN U HEPABEHCTB B TOM YUCAE C NCNONb- 2
byHKUMN. 30BaHNEM CBOMCTB PYHKLLNNA.
MpakTnyeckoe 3aHATUE.
KoHTponbHasa paborTa. 2
Paspgen 6. ‘ 10
KomnneKcHble ynucna.
Tema 6.1. CopepraHue yuebHoro matepuana:
KomnnekcHble yucna. 1.[loHATHE KOMNJIEKCHOTO Yncna.
2.ConpsaXeHHble KOMNAEKCHbIE YNC/a, MOAYJ1b U apTyMeHT KOMIM/IEKCHOIo Yncna.
3.dopma 3anmcK KOMNIEKCHOro Ynucna (reomeTtpudeckas, TpUroHomeTpudeckas, an- 4

rebpanueckas).
4. ApudmeTryeckme AeUCTBUA C KOMMAEKCHBIMU YUCAAMMU.

Kom6uHupoBaHHOe 3aHATHE.




Tema 6.2.
MpumeHeHUe KOMMNEKCHbIX Yucen.

Copgep:kaHue y4ebHOro matepuana:

1.BbiNno/IHEeHME PacyeToB C MOMOLLbIO KOMM/IEKCHbIX YMCen.
2.Mpumepbl UCNO/Ib30BAHUA KOMMJIEKCHbIX YMcen.
MpakTnyeckoe 3aHATUE.

KoHTponbHasa pabora. 2
Pasgen 7. 18
dyHKuuM U rpadpmkm.
Tema 7.1. CoaepxaHue yyuebHoro matepuana:

CteneHHana ¢pyHKLMA, ee CBOUCTBA U
rpadpuk.

1.MoHATME KOPHSA N-0M CTENEHU U3 AeUCTBUTENbHOIO Yncna.
2. dyHKUUM ¥ = VX N UX CBOMUCTBA M rpaduKn.
3. CBOWCTBA KOPHA N-OM CTEMEHMU.

Kom6uHmnpoBaHHoOe 3aHATHE.

Tema 7.2.Mpeobpa3oBaHune Bblpa-
YKEHUN C KOPHAMM h-0iA CTENEHU.

CopepaHue yyebHOro matepuana:

MNpeobpazoBaHUe UPPALMOHA/bHBIX BbipaXKeHWN.

Kom6uHupoBaHHOe 3aHATHE.

Tema 7.3.CBOUCTBA CTENEHMU C paumn-
OHaNbHbIM U A4EACTBUTEIbHbIM NO-
KasaTtensmu.

CopepaHue yyebHoro matepmana:

1.MoHATWe cTeneHun ¢ N1obbiM pauroHaNbHbIM NOKa3aTenem.
2. CteneHHble pYHKUMM, X CBOUCTBA U rpadpuKu.

KombuHupoBaHHOe 3aHATHE.

Tema 7.4.
PelueHue nppaunoHanbHbIX Ypas-
HEHWN U HEPaBEHCTB.

CopepxaHue yyebHOro matepuana:

1.PaBHOCMNBHOCTb MPPALMOHANAbHbIX YPAaBHEHWI N HEPABEHCTB.
2. MeToabl ux pelueHus.
3.PelleHne UppaLMoHanbHbIX YPaBHEHWUI N HEPABEHCTB.

KombuHunposaHHoe 3aHATHE.

Tema 7.5.
CreneHn 1 KopHHU. CTeneHHan

dyHKUMA.

CopepraHue yyebHoro matepuana:

1.0npepeneHune cteneHHOM GyHKLUN.
2.cnonb3oBaHMe ee CBOMCTB Npu pelleHnu YpaBHEHWIA U HEPaBEHCTB

KoHTponbHas pabora.




Pasgen 8.

MokasaTenbHaa GyHKUUA. 18
Pasgen 8.1. ' CoaepKaHue yyebHoOro matepuana:
MokasaTtenbHaa ¢yHKUMA, ee cBOK- | 1.CTeneHb C NPOM3BO/IbHbIM AEMCTBUTEbHbBIM NOKa3aTenem.
cTBa. 2. OnpegeneHune nokasaresibHOW GYHKLMKU, ee CBOMUCTBA U rpaduK.
3.3HaKOMCTBO C MpUMeHeHWeM NoKa3aTeNbHOU GYHKLNMK. 4
4 .PelleHne NoKa3aTeNbHbIX YpaBHEHUNA QYyHKUMOHANbHOFPadUYECKUM METOL0M.
Komb6uHupoBaHHOe 3aHATHE.
Tema 8.2. CopepaHue yyebHOro matepmana:
PeweHue noKasaresibHbIX YpaBHe- 1.PeleHre NOKa3aTeNbHbIX YPaBHEHWI METOL0M YpPaBHMBaHMA NOKalaTenem, MeTo-
HUW N HepPaBeHCTB. [OM BBeAEHMA HOBOW NepemeHHON, GyHKUMOHANbHO-rpadnYeckum MeTOA0M. 8
2.PelleHne noKasaTebHbIX HEPABEHCTB.
MpakTnyecKkoe 3aHATHE.
Tema 8.3. CopepaHue y4ebHOro matepmana:
Cuctembl NOKasaTesibHbIX ypasHe- PeleHune cucTem nokasatenbHbiX ypaBHEHWUNA. 4
HUMNA. Kom6uHnpoBaHHoe 3aHATUE.
Tema 8.4. Coaep:kaHue yyebHOro matepmana:
PeweHue 3agad. NokasartenbHasn 1.PelieHne nokasaTesibHbIX YPaBHEHWI METOL0M YPaBHMBAHUA NOKA3aTenen n me-
$yHKUMA. TOAOM BBEZEeHMNA HOBOM NepemMeHHON. 2
2. PelueHne nokKasaTe/ibHbIX HEPABEHCTB.
KoHTponbHas pabora.
Paspgen 9.
JNlorapudmbl. Jlorapudpmmnyeckas 24
byHKLUMA.
Tema 9.1. CopeprkaHue ydebHoro marepuana:
2

Jiorapupmuyeckue umucna. flecs-
TUUYHbIMA U HaTypanbHbliA norapud-
Mbl, Y1C/IO €.

1./lorapudm yncna.
2.[JecaTuyHbIi 1 HaTypaabHbIi Aorapudmsl, HUCNO €.

KOMGMHMpOBaHHoe 3aHATHUe.




Tema 9.2. Copep:KaHue yyebHoOro matepuana:
Caoitctea norapudpmos. Onepauna | 1 cgojictea norapudmos. 2.0nepaums 10rapuPMUPOBaHH. 6
orapUGMMpPoBaHKs. Kom6uHupoBaHHOe 3aHATHeE.
Tema 9.3. Jlorapudmunueckan ¢yHK- | CogepkaHune yuebHOro matepmana:
UuuA, ee CBOMUCTBA. Norapudpmmyeckan GyHKUMA 1 ee CBOMCTBA. 4
KombuHupoBaHHOe 3aHATHE.
Tema 9.4. CopepraHue yyebHOro matepuana:
Peme:-me A10raPAPMHUECHHX JPaB- 1.MoHaTue norapmdmmueckoro ypasHeHus. 2.0nepauusa noTeHUMpPOBaHUSA.
HEHIAW M HEPQEEHGTE, | 3.Tpu OCHOBHbIX MeToAa peLleHua norapudmnyeckux ypasHeHui: GyHKLMOHAAbHO-
rpadryeckuit, MeTo NoTEHLMPOBAHUA, METO, BBeAEHWA HOBOM NepemMeHHOoM. S
4. lorapudmmnyeckme HepaBeHCTBA.
KombnHMpoBaHHOe 3aHATHE.
Tema 9.5. CopeprkaHue yuebHoro matepmana:
Cucrembl norapndmmyecKnx ypas- 1. ANropuTm peuleHma cucTeMbl YpaBHEHUN. 2
HEeHU. 2.PaBHOCUABHOCTb 1OrAapUPMUYECKUX YPABHEHNIA U HEPABEHCTB.
KombyviHMpoBaHHOE 3aHATHE.
Tema 9.6. MpodeccnoHanbHO-0pUEHTUPOBAHHOE cogeprkaHue (cogepraHue NPUKAALHOro
Norapudmbl B Npupoge U TeXHUKe | moayns). ‘ ' :
1.MpumeHeHne norapmudma.2.Slorapndmunyeckasn cnmpanb B NpUpoLe.
3.Ee maTemaTnyeckue CBOUCTBA. 2
MpakTuyeckoe 3aHATHeE.
Tema 9.7. CopeprkatHme yyebHOro marepmana:
PeweHue 3a3gay. florapuembl. J1o- | 1 florapudpmmueckas dyHKLUS.
rapumuueckan GyHKUUA. 2.PeweHune npocTtenmx norapuPpmunueckmnx ypasHe HUM. 2
KoHTponbHasa pabora.
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Pa3pen 10.
MHoOrorpaHHuKu 1 Tena BpaLwLeHus.




Tema 10.1.
BepwuHbi, pebpa, rpaHu MmHOro-
rpaHHuKa.

CopepraHune yyebHoro maTepuana:

1.MNoHAaTHe mHororpaHHuKa. 2.Ero anemeHTbl: BepLnHbl, pebpa, rpaHu.
3.[AuaroHanb. 4.CeyeHue. 5.BbinyKnbie v HEBbINYKAble MHOTOrPAaHHUKN.

KombuHuposaHHoOe 3aHATUE.

Tema 10.2.

Mpn3ama, ee cocrasnsaoLme, ceye-
Hue. Npamas 1 npasusibHasa Npums-
Mbl.

CoaepxaHue yyuebHOro matepuana:

1.MoHaThe npusmbl.2. Ee ocHoBaHuA 1 BOKOBbIE rpaHu.
3.Bbicota npurambi. 4.11pamasa v HAKNOHHAA Npusma.
5.MpasusibHana npusma.6.CeveHvie npusmol.

KombuHuposaHHOe 3aHATHeE.

Tema 10.3.
Mapannenenuneg, Ky6. CeueHune
Ky6a, napannenenunepga.

CopepskaHue yuebHOro matepvana:

1.Mapannenenunea, CBOMCTBa NPAMOYIO/ibHOro napasanenenuneaa, Kyb.
2.CeueHue Kyba, napannenenvneaa.

KombuHunposaHHoe 3aHsTHE.

Tema 10.4. _
Mupamupa, ee cocrasastowue, ce-
yeHue. NMpasunbHaa nupamuaa.
YceyeHHasa nupamuga.

Copep:kaHue yyebHoro matepmana:

1.Munpamnaa n ee anemeHTtbl. 2.CedeHue nupammabi.
3.MpaBunbHasa nupammnga. 4.YceyeHHas nMpamuaa.

Komb6rHupoBaHHOe 3aHATHE.

Tema 10.5.
BokoBasa 1 NnonHaa NOBEpPXHOCTb
NpuU3Mbl, NUpPamMmnAabl.

CoaepaHune yyebHoro marepuana:

Mnowanb 6OKOBOM 1 NONHOM NOBEPXHOCTU NPU3MbI, NTMPaMUAbI.

KombuHuposaHHOe 3aHATHeE.

Tema 10.7.
MNpumepbl cummeTpuii B npodec-
cuun.

MpodeccnoHanbHO-OpUEHTUPOBAHHOE cogepkaHue (cogepKaHue NpUKNagHoro

mopayna)

CUMMETPUA B NPUPOAE, apXUTEKTYPE, TEXHUKE, B BbITy.

MpaKkTnyeckoe 3aHATUE.

Tema 10.8.
MpaBuUNbHbIE MHOTOrPaHHUKK, UX
CBOMUCTBA.

CoaeprkaHue yyebHoro matepuana:

1.MoHATME NPaBUNBHOIO MHOFOrPaHHMKA.
2.CBOICTBA NPABUAbHbIX MHOIOrPaHHUKOB.

npaKTM'-IECKOE 3aHATHE.




Tema 10.9.UunuHap, ero cocras-
nawouwue. CeyeHne uunnHgpa.

CopepskaHue yuebHOro matepuana:

1.Unnnupp v ero anemeHTol.
2.CeyeHune umnmugpa (napannenbHoe OCHOBaHUIO U OCH).
3.Pa3BepTKa UyMnuHApa.

Kom6uHupoBaHHOe 3aHATHE.

Tema 10.10.
KoHyc, ero cocrasnsioume. Ceye-
HUe KoHYyca.

Copep:aHue yuebHoOro matepuana:

1.KoHyc 1 ero anemeHThbl.

2. CeyeHue KOHyca {napannesibHoe OCHOBaHUIO U Npoxodlllee Yepes BepLUnHY), Ko-
HUYeCKne cevyeHus.

3.Pa3BepTKa KOHYca.

KombuHupoBaHHOe 3aHATHE.

Tema 10.11.
YceueHHbIA KOHyc. CeyeHue yce-
YeHHOro KOHyca.

CopepskaHue yyebHOro matepuana:

1. YceueHHbI KOHYC.
2.Ero obpasyrouian v BbICOTA.
3.CeveHune yceyeHHOro KoHyca.

Kom6uHupoBaHHOe 3aHATHE.

Tema 10.12.
LWap v cdepa, nx ceyeHms.

CopaepkaHue yuebHOro matepuana:

1. Wap n coepa.
2.B3avmHoe pacnonoxeHue chepbl 1 NIOCKOCTU.
3.CeueHnue wapa, cepobl.

KombuHupoBaHHOe 3aHATHE.

Tema 10.13.
MoHsaTne 06 o6veme Tena. OTHO-
weHne o6bemoB NoLo06HbIX TEN.

Copep:KaHue yyebHOro matepuana:

1.MoHsaTMe 06 obbeme Tena. 2. 06bem Kyba 1 NPAMOYroNbHOTO Napannenenvnena.
3.06bem npuambl U uunnHapa. 4.0THoLleHUe obbemos NogobHbIX Ten.
5.feomeTpuyeckuit cmbica onpegenmtena 3-ro nopaaka.

KombuHupoBaHHOe 3aHsATHE.




Tema 10.14. CopeprkaHue yyebHoro matepuasna:
O6bembl U NaOLWAAU NOBEPXHO- 1.06bembl nupamnabl M KoHyca. 2.06bem wapa. 3.Maowaan noBepxHOCTEN TeSl.
Tl KombuHupoBaHHOe 3aHATHe, 2
Tema 10.15. CopepraHue y4ebHOro matepumana:
Kom6uHaumm MHOTOTPaHHUKOB M | K6\ 6 aum reoMeTprUIecKnx Tes. 4
HEA BRALCHIMA. MpaKTuueckoe 3aHATHE.
Tema 10.16. ConepxaHue yyebHoro matepuana:
Feomerpuqecme KombuHaummn Ha | Mcnosib3oBaHMeE KOMBUHAUMIA MHOTOTPaHHUKOB 1 T BPaleHUA B NPaKTUKO- 4
npaKTuKe. OPUEHTUPOBAHHbIX 3aJa4ax.

MpakTnyeckoe 3aHATHe.
Tema 10.17. CopepxaHue yyebHOro matepmana:
PeweHune 3agay. MHOrorpaHHuKM | O6bembl M NAOLLAAM MOBEPXHOCTU MHOTOTPaHHUKOB U TEN BpaLUeHus. 2
WIS, BRJENERTEh KoHTponbHas paborta.
Paspgen 11.

22

MponssogHasa dyHKUMK, ee NpU-
MeHeHUue

Tema 11.1.
NoHaTne npousBogHon. Popmynbl
n npasuna auddepeHUKpoBaHUa

CoaepaHue yyebHOro matepumana:

1.0npegeneHme YMCNOBON NOC/IEA0BATE/ILHOCTU U cNOCOobbl ee 3a4anus.
2.CBoMCTBa YMCAOBbIX NMOC/AEA0BaATENbHOCTEN.

3.0npeneneHune npegena nocse0BaTeENbHOCTH.

4.BbiyncneHue npeaenos nocsienoBaTeibHOCTEeMN.

5.Mpeaen ¢pyHKumMU Ha BeckoreyHocTu. 6.Mpeaen GyHKLUMU B TOUKE.
7.MpupaweHne aprymeHTa. 8.MpupatieHne pyHKLUN.

9.0npepeneHne nponssogHon. 10.AAropuTM OTbICKAHMA NPOMU3BOAHOMN

KombnHupoBaHHOe 3aHATHE.




Tema 11.2. CopeprkaHue yyebHoro matepuana
MpousBogHasa cTreneHHon Mpasuna anddepeHumpoBaHma cteneHHON GyHKUMN. 4
OYHKL UK. Mpou3BoaHasa CIOKHbIX GYHKLMUNA
KombuHunposaHHoOe 3aHATHE.
Tema 11.3. ConepaHue yuebHOro matepuana:
MpoussogHble cymmbl, pasHo- | 1.dopmynbl guddepeHunpoBaHus.
CTU Npou3sBegeHus, 4actHoro. | 2.Mpasuna anddepeHUUpPoOBaHUA. 8
KombuHunposaHHOe 3aHATHE.
Tema 11.4. CopepxaHue yuebHoro matepuana:
MponssoaHble TPUroHOMET- 1.0npeaeneHne CNOXHOM QyHKLMUN.
puueckmnx PyHKLUM. Mpouns- 2.MponssogHas TPUrOHOMETPUYECKUX PYHKLUN. 4
BOLHAA CNOXKHOWU GYHKLUN. 3.Mpoun3sogHaA CAOKHOM QYHKLUU
Komb6uHupoBaHHOe 3aHATHE.
Tema 11.5. CopeprKaHue y4ebHOro matepuana:
[MponsBOAHbIE HEKOTOPbIX 1.0npegeneHuve anemeHTapHbIX GyHKLANA.
3neMeHTapHbIX GYHKLNUA. 2.dopmybl NPOU3BOAHON NOKazaTeibHOM, NoraprdMMUUECKOM U TPUTOHOMETPUYECKON 2
byHKLUMA.
KombuHupoBaHHOe 3aHATUE.
Tema 11.6. CopepsKaHue yyebHOro maTepuana:
PeweHne 3agay. Npoussos- 1.®opmynbl 1 npaBuna aunddepeHUNpPoBaHUA.
Hasa QYHKLMM, ee NpumeHe- 2.WccnepoBaHme GyHKLMIA C NOMOLLBIO MPOU3BOAHOMN. 2
Hue. 3.Haubonblwee N HaMmeHbLlee 3HaYeHMA PYHKLMK .
KoHTponbHas pabora.
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Paspen 12.
WHTerpasn u ero npyumeHeHue.

Tema 12.1.

Copepsanue yyebHoro matepuana:




NepBoobpasHas. 1.MepBoobpa3zHasn.
2.MpaBnia HaxoxaeHUA nepBoobpasHbIX.
KombuHupoBaHHoe 3aHATHe.

Tema 12.2. CopeprkaHue yuebHoOro matepmana:

Mnowagab KPUBOAUHEIMHON
Tpaneuuu u uHterpan. Pop-
myna HbloToHa — JlebHMUa.

1.KpuBosinHeiHas Tpaneuma. Nnowasb KPUBOAMHENHOW Tpaneuuu.
2.0npeaeneHHbIN MHTErpan.
3.®opmyna HbtoToHa— JlelibHuua.

KomburHupoBaHHOe 3aHATHE.

Tema 12.3.
HeonpepeneHHblii  onpege-
JIEHHbIA UHTErpanbi

CopeprkaHue yuebHOro matepuana:

NoHATHE Heon pegeneHHoOro nHterpana.

Kom6uHunpoBaHHOe 3aHATHE.

Tema 12.4.

MoHaTue 06 onpegeneHHOM
UHTerpaJsie Kak naowaan Kpm-
BOJIMHEIAHOM Tpanewuuu.

CopepxaHue yyebHoro matepuana:

reOMETle‘leCKMI‘;I cMbliCn onpegeneHHoro nHrerpana.

KombuH1poBaHHOe 3aHATHE.

Tema 12.5.
OnpepgeneHHbIA UHTErpan B
MHU3HU.

MpodeccroHanbHO-OPUEHTUPOBAHHOE codepXKaHue (cogepikaHue NPUKAAZHOro Mo-
aynsa).

1.feomeTpUYECKMI CMbICN ONpeaeneHHOro uHTerpana.
2.®opmyna HbloToHa - JlenbHuua.
3.PelueHue 3a4a4 Ha NPUMEHEHWE UHTerpana Ana BbluMCAeHNA GUINHECKMX BEJTMYNH U

naowanen.

MpaKkTuyecKoe 3aHATHE.

Tema 12.6.

PeweHue 3agau. Mepsoob-
pasHas GyHKUUK, ee npume-
HeHue.

ConepraHue yyebHOro marepmana;

1.MepBoobpazHan GyHKuMM.
2.MpaBuna HaxoxKaeHus nepBoobpasHbix.
3.Ee npumeHeHune.

KoHTposbHana pabora.




Paspen 13.

dnemeHTbl CTaTUCTUKU U Teo- 12
p1UU BEPOATHOCTEN.
Tema 13.1. CopeprkaHue yyebHoro matepuana:
[VcKpeTHasa cnyyanHana Benu- | 1.Buapl ciydanHbix Bennumd. 2.0npegeneHme ANCKPETHON Cy4anHon BenYmHbI.
YMHa, 3aKOH ee pacnpegene- | 3.33KoH pacnpeaesieHmua UCKPETHOW CNy4atHOM BENINYUHDI. 4
HUA. 4.Ee yncnosble XapaKTePUCTUKMN.
KombuHnposaHHOe 3aHATHE.
Tema 13.2. CopeprkaHue yyebHoro marepumana:
3agaun matemaTudeckou cta- | 1.BapualMoHHbIN pag,.
TUCTUKMU. 2.MToANroH 4acToT 1 rmcTorpamma. 4
3.CTaTncTMYecKMe XapaKTepuUcTUkK paga Habnogaemolx faHHbIX.
KombuHmnpoBaHHOe 3aHATHE.
Tema 13.3. MpodeccnoHanbHO-OpUEHTUPOBAHHOE cogeprkaHue (cogepKaHue NPUKIAZHOro mo-
CocrasneHue 1abnuy u gua- ayns). _
rpamm Ha rnpakrtuke. 1.MepBuUyHaa o6paboTKka CTaTUCTUYECKUX AaHHbIX. 4
2.['paduryecKkoe nx npeacraBieHme.
3.HaxoxaeHune cpeaHnx XapakTe pUCTUK, HabtogaembliX AaHHbIX.
MpakTuyeckoe 3aHATHE. :
Pasgen 14. 20
YpaBHeHUsa 1 HepaBeHCTBa.
Tema 14.1. CoaepxkaHue yyebHOro matepmana:
PaBHOCUIbHOCTb YPABHEHUIU U | 1. PaBHOCUIBHOCTb ypaBHeHU! u HepaseHcTs. OnpeaenexHus.
HepaseHcTB. O6wue meToabl | 2. OcHOBHbLIE TEOPEMbI PaBHOCUABHBIX NMEpexoaax B ypaBHEHUAX U HepaBeHCTBaX.
4

pelweHus.

3. O6uwue meToabl pelleHus ypaBHEHUI: Nepexos OT paBeHCTBa PYHKLUMN K paBEHCTBY
apPryMEHTOB 4151 MOHOTOHHbIX GYHKLMN, METOA PA3/IOXKEHUA Ha MHOXUTENN, MEeTOA,
BBEAEHUS HOBOW NepemeHHON, PyHKLUMOHANbHO-TPabUYECKUIA METOA,.

KombuHuposaHHoOe 3aHATHE.




Tema 14.2.
Ipaduuecknit metog pelleHus

CopepraHue ydebHOro maTtepuana:

1.06u1e meToAbl pelleHUss HepaBeHCTB: Nepexos OT CPpaBHEHUA 3HAYEHUN QYHKUMI K
CpaBHEHUIO 3HAYEHWUIT apryMEHTOB A1A MOHOTOHHbIX GYHKLMIA, MeTo MHTEPBaOoB,

YpaBHEHUN, HEPABEHCTB. 4
dYHKUMOHanbHO-rpaduyeckmn meToa,.
2.Tpaduyeckuint MeTos, pelleHus ypaBHEHUIA U HEPABEHCTB.
KombuHuposaHHOe 3aHATHE.

Tema 14.3. CoaeprkaHue yyebHoro matepuana:

ypaBHEHMﬂ n HepaBeHCTBa C ]_.Onpep'eneHme MmoaynA.

moaynem. 2. PackpbiTne moayna no onpegeneHumio.
3. MNpocTerwue ypaBHEHMA U HEPABEHCTBA C MOAY/IEM. 4
4.TipMmeHeH1e PaBHOCKbHbIX NEPEXO0B B ONpeAefieHHbIX TUNax ypaBHEeHU 1 Hepa-
BEHCTB C MOAY/IEM.
KombuHuposaHHOe 3aHATUE.

Tema 14.4. CopsepraHne yyuebHoro matepuana:

YpaBHeHNA U HepaBeHCcTBa C 1.3HaKOMCTBO C MapameTpPOMm.

napameTpamu. 2. MpocTeitire ypaBHEHMs M HEPABEHCTBA C MapamMeTpPOM. 6
KombuHunposaHHOe 3aHATHE.

Tema 14.6. CoaeprkaHue yyebHoro matepmana:

PeweHue 3aga4. YpasHeHnan | 1.06wune Metobl peLIeHNA YPAaBHEHWA. 5

HepaBeHCTBa. 2.YpaBHeHMUA 1 HEPABEHCTBA C MOAYNEM U C MapameTpamu.
MpakTnuyeckoe 3aHATUE.

CamocrositencHas pabora 20

4
MpomeskyTouHas arrectauma (JKk3ameH):
Bcero: 310




3. VCJIOBHSI PEAJIM3ATIAY YYEBHOM
TACIUTLIAHLI

3.1 MaTtepualnbHO-TEeXHUYECKOE 00eCleueHUe

Jlis pearmzanuy yueGHOM TUCIMIIIMHB UMeeTCS KaGUHET
«MareMaTHKW», BKOTOpOM oOecriedeH cBo0oAHbIH focTyn B MiHTEpHET.
Kabunet ynosieTBopsieT BceM TpeboBanusM CaHUTApHO- SMUAEMHUOJIOTMYECKUX IPABUIT 1
HopMmaruBoB ( CaulluH 2.4.2. Ne178-02).

— TI0 KOJIMYECTBY O0YUYaArOIUUXCS;
— pabodee MeCTO IIPenogaBaTesls;

KOMILIEKT yueOHO-HarIaAHbIX O00opy0BaHNe y4eOHOro KabuHera:

— I0caJoYHbIe MecTa NocoOuil no pucruIuinHe. TexHuueckue
cpeacTBa OOyUCHHU:

— KOMIIBIOTED C JIMICH3MOHHBIM IIPOIPAMMHBIM O6yquI/IeM;

-MYJIbTUMEANA-ITPOCKTOP

3.2 Uudopmannonnoe obecneueHne o0y4eHus

OCHOBHBIE UCTOYHUKU
1. boromosos H. B. Maremaruka: YuebHoe mocobue st ccyzos ,/H. B.
Boromonog, I[T.M. Camoiinenko . - 5 - e uznanue , crepeoturisoe . - M.: Jipoga
20194395 e

2. AunreOpa u Hauana aHanu3a: YueOnuk as 10-11 kiraccos 06pazoBaTebHBIX
yupexaenuii /I1I.A. Anumos, FO.M. Konsarun, FO.B. u ap.- usnanue -
[Tpocsewmenue, 2021. - 464 c.

3. T'eomerpus. 10-11 xnaccrl: YueOHUK st 00pa3oBaTENbHBIX YUPEXKACHUHN 0a30BBIT

u npodunbHbid ypoBHU./[lox penakuueri Atanacsaall.C. Mllpocseuenue, 2021.-
255 @

4. MypasuH I'. K. Anrebpa 1 Hauana ananuza: Yuebnuk mist 10-11 knaccos
oOpazoBaTenbHbIX yupexnenuit- M.: Jlpoda 2020.- 285 c.

5. 5.bammaxos M U Anrebpa u Hadasna aHanusa,l eomerpust YueOnuk 10-11xkd1. -
2020r

JlononHuTeNnbHBIE HCTOYHUKU
1. boromoinos H. B. Ilpakruueckue 3aHsATUS IO MaTeMaTHKe: Y 4yeOHoe rmocodue

ans ccyzos./H.B. boromornos. - 4 - e m3nanume, crepeotumntoe. - M.: Briciias
mkoina, 1997 .-495 ¢

2. Boromosnos H. B. COopHuK TuAaKTHIECKHX 3aaHUM 110 MaTeMaTuKe. :
YuebHoe nocobue s ccy3os ,/H. B. boromonos, JL.IO. Cepruenko. - 2-



u3nanue,crepeotunoe.-M.: Jlpoda, 2006.-236 c.

3. boromonor H. B. CGopHuKk 3a1a4 o MateMaTuke : YueOHoe mocobue i
ccysos./H.B. boromornos. - 4 - e uznanue, crepeotundoe. - M.:, Jpoda, 2006.-204
C.

HopmatusHble MpaBOBBIE aKThI

1. OO0 obpazosanuu B Poccuiickoii @enepaunu. OenepalbHblii 3aK0H
Poccuiickoit ®enepanuu ot 29 nexabdbps 2012 r.Ne273-D3

2. MenepanbHBIA roCy1apCTBEHHBIA 00pa30BaTeNbHbIA CTAHAAPT CPEAHETO
(monHoro)obiero obpazosanust . Y TB.IIpukazomMuHoOpHayku Poccu ot 17 mas
2012 1. Ne 413

3. Tlpukaz MunobpHayxu Poccu 0129 nekabpst 2014 r. Ne 1645 «O BHeceHHHU
N3MeHeHuH B Mprka3 MuHuctepceTBa o0pa3oBaHus U Hayku Poccuiickoin
®enepannu ot 17 mast 2012 r. Ne 413 «O06 yTBepikIeHUAN heepanbHoro 3aK0Hay
rOCyJ@pPCTBEHHOr0 00pa30BAaTENbHOIO CTaHJapTa cpegHero (MOJHOro) obuiero
00pa3oBaHUsD.

4. PexoMeHOallMM 10 OpraHU3allid TIOJy4eHUs CpeaHero oOlmero odpa3oBaHMs
npenenax OCBOCHHMS OOpa3OBaTENBHBIX MPOrpaMM CpeliHedl Npo(ecCHOHANbBHOrO
obpazoBanus Ha 0a3e OCHOBHOro o0mero oOpa3oBaHUS Y4yeTOM TpeOOBaHUMN
(benepalbHBIX TOCYHApCTBEHHBIX 00pa3zoBareNbHBbI, CTAaHAAPTOB U TOTydaeMOH
npodeccun WK CenuaIbHOCTH cpeiHel mpodeccroHanbHOro 006pazoBaHus (IUCHMO
JlemapTamMeHTa rocyqapCTBEHHO) MOJUTUKH B chepe HNOATOTOBKU pabodmx KaIpoB H
JITO Muno6prayku Poccuu ot 17.03.2015 Ne 06-259).

HNuTepHE r-pecypcsl

1. http://school-collection.edu.ru- DnexTpouHsili yueOHUK «MaTeMaTHKa B IIKOJIE,
XXI Bex».

2. http://fcior.edu.ru- nHGOPMAaMOHHBIE, TPEHUPOBOUHBIE U KOHTPOILHBIE
MaTepHUaIbI.

3. www.school-collection.edu.ru- Enunas xomrexuuu [Hudposrix
00pa3oBaTeNbHBIX PECYPCOB

4. www.http://videouroki.net- OpunmanbHeIR caiiT ypOKOB MaTeMATUKH




4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUSA YUEBHOM

JUCHATIINHBI
Conepxanne Pe3yabTaTh! 00yuyeHus
00yyeHHs (ocBOEHHBIC OCHOBHbIC ®opmbI H METOAbI KOHTPOJIS H
BHAbI JeSITEJbHOCTH OLeHKHU pe3yJibTATOB 00yUeHHs
CTYJI€HTOB)
) ) 3
Beenenne

- O3HAKOMJIEHHE C POIBIO
MaTeMaTHKM B HayKe, TEXHUKeE,
3KOHOMUKeE, UH(OPMALIMOHHBIX
TEXHONOTUAX U NPAKTHUYECKOI
IeATENBHOCTH;

- O3HAKOMJICHHE C LEJsIMM 1
3a1a4aMy U3yYEHUS MATEMATUKK
TIpU OCBOCHHWU CIIEUMANBLHOCTEN
CIIO.

Pa3zBuTHe NOHATHS O YHcCae

. BBINIOTHEHHNE
apH(MeTHYeCKUX AeCTBUH Hajl
YHCIIAMHU, cOYeTas YCTHBIE U
NHCBEMEHHBIE TIPHEMBI;

- HaxoXKaeHue
NpHUOIHKEHHBIX 3HAUSHUI
BEJIUYUH U NOTPEUIHOCTEH
BBLIYMCIICHHU;

TexymHii KOHTPOJIL:
- OLIGHKA BBHITIOJIHEHUS] TUCEMEHHbIX
CaMOCTOSTEIBHBIX paboT;
- OLIEHKA OTBETOB [IPH YCTHOM
(hpOHTANTLHOM M HHAYUBUAYATHEHOM ONpoce:
o OLICHKA BBINNOJHCHUST TECTOBBIX
CaMOCTOATENbHBIX PadoT;
- OLIEHKA BBITIOJIHEHNS] MHWBHAY AJIbHBIX
3a0aHuil;
- OLIEHKA BBINIOJHEHUS BHEAYIUTOPHON
€aMOCTOATENBHON paboThI:

Kopnu, crenenu,
Jorapudmani

- O3HAKOMIICHHE C TIOHATHEM
KOpHSI N-# CTENEeHNU, CBOACTBAMU
PAAKKAJIOB U C NpaBUiiaMu
CpaBHEHUS KODHE;
thopmyJpoBanue oNpefeneHus
KOPHS U CBOHCTB KOpHEH,
BBIYHCIICHUE KOpPHEH;
-npeo0pa3oBaHie YNCNOBLIX U
OYKBEHHBIX BbIpaXeHNi,

Texymnii kouTpoan:

- -OIICHKA BBIOJIHEHUS MUCEMEHHBIX

CaMOCTOATENBHBIX padorT;

- -OLEHKA OTBETOB NP YCTHOM

(pOHTAIEHOM U MHAUBUAYAIBEHOM ONPOCE,
-OlIEHKA BBITIOJHEHMs 38JaHUl KOHTPOILHOM
paboThl «CTENEHM B KOPHUY,

e -OEHKA BBITIOJMHECHUSA TECTOBELIX

CaMOCTOSITEILHBIX paboT:

= OLleHKa




coAepXKaUX pafgnKabl;
-peluenye UppauuoOHANBHbIX
ypaBHEHHUH;

-03HAaKOMJICHHE C TIOHATHEM
CTerNeHu ¢ 1eCTBUTENbHDIM
NOKAa3aTelIeM;

-HaxOX/IeHle 3HaUeHus]
CTENeHU:

-[epeBOJ KOPHA N-i CTENEHU B
CTCIICHD ¢ IpOOHBIM
riokasaTeneM u HaobopoT:

BBIITOJIHCHUS HHAUBUAYAJIbHBIX 3aﬂaHHﬁZ

OLIGHKA  BBINOJIHEHUS BHCAYAUTOPHOH
CaMOCTOATETbHOU paboThI:

ITpomexyTounas aTTecTalnus:
[IpoBepouHo-oueHOYHAsA paboTa

-bopMyIIpOBaHUE CBOUCTB
CTEIIeHH, BEIYHCTIEHUE
CTENECHEH ¢ paliOHAIbHBIM
NIOKa3aTeNieM, CpaBHEHHE
crenereit;

-npeobpa3zoBaHue YUCIOBBIX U
OYKBEHHBIX BbIpa)KEHUIA,
CONIePIKALIUX CTEIEHH,
NIpUMeHss

CeoticTBa:

-PELICHUE TI0KA3aTeIbHbIX
YpaBHEHUT;

-BBITTOJIHEHWE NTpeodpazoBaHuit
BBIp@XEHUH, TPUMEHSS
(hopMyJiBl, CBA3aHHEIC CO
CBOMCTBaMH CTEIEHEH U
Jlorapu()mMoB;

-ornpezeneHue o01acTu
JIOMYCTUMBIX 3HAYECHU
JIOTapUPMHAUYECKOTO
BEIPKEHMUS;

-pelieHue JorapupMUIEcKux
ypaBHEHUM.

IIpaMble W IUIOCKOCTH B
NpPOCTPAHCTBE

- popmynupoBaHHe
OIpeaAeNeHUH. IPU3HAKOB U
CBOMCTB NapaINeNbHbIX U
NepHeHIRKYIAPHBIX
TJIOCKOCTEH, ABYTpaHHbIX ¥
JMUHEHHBIX YIJIOR!

- TIOCTPOCGHHE YIJIOB MEKIY
NPsIMBIMU, IPAMOH U

Ha MOZEIIAX;

- IPUMEHEHHE IPU3HAKOB U
CBOJNCTB PACIIONOXKEHUA
OPSMBIX U IUIOCKOCTEH IipH
peLUeHun 3a1a4;

NepIeHUKYJISPOR U
HAKJIOHHBIX K IMIOCKOCTH,
IPSIMBIX, NapajuiesIbHbIX
TUIOCKOCTEH, YIJIOB MEXAY

TIJIOCKOCTBIO, IUIOCKOCTAMM I1O
OIMUCAHUIO, pacliO3HaBaHUE UX

- H300paXceHus Ha PUCYHKAX

Texymnii KOHTpPOJIB:
OlLIEHKa BBIUTOJTHEHHS TMCEMEHHBIX
CaMOoCTOSITeJIbHBIX PaboT:

OlIEHKA OTBETOB MpPH YCTHOM ()POHTAIBHOM
Y HUAKMBUAYAIEHOM OMpoCe:

- OLIEHKa  BBITIOJIHEHUS  3aJaHuil

KoHTponbHOW  paborel  «llpsaMpte U

IUIOCKOCTH B IIPOCTPAHCTBEN:

- OLIEHKa  BBITIOJIHEHHUA

CaMOCTOSTENBHBIX PaboT:

TCCTOBBIX

OLIeHKA BBINOJIHEHHUS
UHIUBHAYANBHBIX 33J1aHNI:
OLICHKa BBITIOJIHEHUS BHEay JUTOPHOH
CaMOCTOATEIbHOH paboThI;




npsIMOH U MIOCKOCTEIO,
060CHOBaHHE MOCTPOEHHUIL.
-pelIcHMe 3a4a4 Ha
BBIYUCIIEHHE TE€OMETPHHECKHX
BEJIUUUH;

- onpefiesIeHHUe U BbIYKCIICHHE
PaccTOSHUI B IIPOCTPAHCTBC;
-rpuMeHeHue Gopmyn u
TeOpeM MIaHUMETPHH IS
pelleHus 3aa4;
-[IPUMEHEHUEe TEOPUU U1k
000CHOBAHUS IOCTPOEHUI U
BBIYHCJICHUI;

Hpomemymlmaﬂ aTTrecTalng:

- TPOBEPOYHO-OLCHOYHAs paboTa

Koopaunate!
BEKTOPHI

-H3y4eHHe JIeKapToBOH

CHCTEeMBI KOOPJWHAT B
NPOCTPAHCTBE;

- IOCTPOEHHE  TOUKH 1o
3a/laHHBIM KOOPAMHATAM;
-HaXOXJeH!e KOOPAWHATTOUKH.
ypaBHEHHUs! OKPY>KHOCTH:
BBIYHCJICHUE pacCTOAHUSA MEXAY
TOUKaMU;

-U3y4yeHue CBOWICTB
BEKTOPDHBIX BEJIMYHH, [IpaBUI
pas3noXenusa BEKTOPOB B

TpEXMEpPHOM IMPOCTPaHCTBE. |
[IpaBUi HAXO0XKACHHUS
KOOpIHUHAT BEKTOpa

B [IPOCTPAHCTBE, NPaBuJI
JEUCTBUI C BEKTOpPaMH,
3a]aHHBIMHA KOOPAWHATAMH.

- U3YUYEHHE CKATIPHOI0
MPOU3BEJEHUS BEKTOPOB

- IPUMEHEeHUEe TCOPUHU MPU
peleHry 3aaa4d Ha 1efiCTBUS ¢
BEKTOpaMHU, Ha [IPUMEHEHUE
BEKTOPOB JAJIsl BBIUUCICHUS
BCJIMYHH YIJIOB U paCCTOHHI/lﬁ

Texyunii KOHTPOJIb:
OlieHKa BBITIOJIHEHHS
NUCEMEHHBIX CAMOCTOATENBHBIX PaboT;
- OLICHKA OTBETOB MpPU YCTHOM
(hpPOHTATBHOM HHAMBUIYAIEHOM ONPOCE:
- OUEHKAa  BBINOJHEHUA  TECTOBBIX
CaMOCTOSATE/BHBIX PaboT:
O1ieHKa BBITIOJIHEHHSA
WHAUBUYATbHBIX 3aAaHHH:
- OueHKa BBINOJIHEHK
BreayauTopHOH caMoCTOATENbHON
paboTsl:

HpomexyTouHas aTrecTanus

-NPOBEPOUYHO-OLICHOYHAA pa60Ta.

OCHOBbI TPHIOHOMETPHH

- M3YYEHHE paJMaHHOIO MeToJa
U3MEpPEHUsl YIJIOB BpalICHHS H
UX CBS3M C IpalyCHOI Mepoi,

- U300pa)KeHMe YIJIOB BpaIlCHHUs
Ha OKPY)KHOCTH , COOTHOLICHUE

BEJIMUHHBI yraa c ero
pacronokeHHeM

- dopmyupoBaHue
onpeaeneHui

TPUTOHOMETPHUECKHX  (PyHKLMH
Uil yIJIOB  TI0OBOpOTa W s
OCTPBIX YITIOB MPAMOYIOJBHOIO
TpeyroNbHHKA,

- NPUMEHEHNE OCHOBHBIX
TPUTOHOMETPUYECKHX TOX/JIECTB

Texkymuii KOHTPOJIb:

- OLEHKAa  BBINOMHEHWS
CaMOCTOATEIbHBIX paboT

- OLIEHKA OTBETOB IPH YCTHOM (PPOHTAIILHOM
Y UHIUBHIYAIEHOM OIPOCe

NMNCbMCHHBIX

o OUCHKa BBITTIOJTHCHH A 3aJIaHU I
KOHTpOHbHOl\/’I pa6OTLl «OCHOBBI
TPUTOHOMCETPHU MW

o OUCHKa BbITIOJIHCHH A TECTOBbIX

CaMOCTOSITENbHbIX paboT,
-OLEHKA  BBINOIHEHHS
3aJIaHUM,

- OLEHKa BBITIOJHEHHS
CaMocCTOATENBHOM padoThl.

WHAVBUAYANbHBIX

BHEAYJUTOPHOMH




JAs  BBIYHMCJIEHUS  3HAYeHMH
TPUTOHOMETPHUECKHUX (YHKLHH
TIO OTHOM U3 HUX,

- U3Y4YEHUE OCHOBHBbIX (opmyi

TPUTOHOMETPHHU: bopmyn
CJIOXKEHUS, yZABOCHHA,
npeoOpazoBaHUsl CYMMBI

TPUTOHOMESTPUUYECKUX (PYHKUMH
B MpousBelleHHE W HA00OpOT,
npuMeHeHHe 3THX (GOpMYyT NpH
BBIYMCIIEHHH 3HAaYCHUS
TPUTOHOMETPUYECKOTO
BBIPaXKEHHs! U YIPOIUCHUH €ro ,

- O3HAKOMJICHHE CO CBOWCTBAMU
CHMMETPHUHK TOYEK Ha eHHHYHONI
OKPYKHOCTH M TPUMEHEHHE WX
s BbIBOJA bopmyn
NIpUBEICHUS,

- perueHue MO (GOpMyNaM M 110
TPUTOHOMETPHUYECKOMY  KpPYTY

NpOCTEUILNX
TPUTOHOMETPHUYECKHX
YPaBHEHUH,

- NpUMEHEHHE OOIMX METOAOB
peLUeHHS
ypaBHeHuH(pUBeIeHNE K
JIMHEHHOMY, KBaZIpaTHOMY,
METOJ, pasJIoKEHHUsI Ha
MHOXHTEIH, 3aMEHbI
[IEPEMEHHOM) MpH  pellcHHH
TPUI'OHOMETPHYECKHX
ypaBHEHHUI

- HaHeceHue perueHui
NpoCcTeHIIMX
TPUTOHOMETPUUECKHX
YpaBHEHMI  HA  eIUHUYHYIO
OKPYKHOCTb,

- O3HAKOMJIEHHE C [OHATHEM
0OpaTHBIX TPUTOHOMETPHYECKUX

dyHKIui,

- HU3y4YeHHe onpeaciIeHUH
apKCHHYcCAa, apKKOCHHYCA,
apKTaHI'eHCa qucna,

n300paXKeHME KX Ha eIWHUYHOM
OKDY2KHOCTH, TNPUMEHEHHE IpU
pELICHHHU TPUTOHOMETPUUECKHX
ypaBHEHHH.

IIpomexyTounasa arrecrauus:
- IPOBEPOYHO-OLEHOYHas padora

MHororpaHHUKH H
KpYyTJible Tena

- ONUCaHHE U XapaKTCPHCTHKH
Pa3IMYHbIX BUAOB MHOTOTPaHHUKOB,
HX 2JIEMEHTOB U CBOWCTB;

- n300pakeHue MHOTOrpaHHHUKOB!
-BBIYKMCJICHUE JIMHEHHBIX DIIEMEHTOB
U YTJIOB B NIPOCTPAHCTBEHHbIX
KOH(pUrypauusx;

- IOCTPOEHHE TIPOCTCHIINX CCHCHHUH
Ky6a, MPU3MBI, TUPAMUJIBL:

- O3HAKOMJICHHE C BUAAMU Tell
BpatieHus, GopMyIHpOBaHHE HX

TekymHHKOHTPOb:

- OLleHKa BBIMOJHEHHS [TMCbMEHHBIX

CaMOCTOSATENbHBIX PaboT;

- OLIEHKA OTBETOB NPH YCTHOM (PPOHTAILHOM
U MHAUBHIYaIbHOM

ornpoce;

- OLICHKA BBLIITOJIHEHHUS 3alaHH i

KOHTpoNBHEIX pabot «Ilnowann

MOBEPXHOCTEH K 0OBEMBI FEOMETPUUECKHX

Tem;

- OIICHKA BBINIOJIHEHHS TECTOBBIX
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