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Pabouas nporpamma o61meo0paszopatensuoit yuebno mucrummast OYJIn. 04 MareMatuka: anrebpa u
HAYaJI0 MaTEMATHIECKOIO aHaNH3a; TEOMETPHS.
pa3paboTaHa Ha OCHOBE TpeOOBaHMIA:

— ®enepanbHOro rocyJapcTBEHHOrO 00pa30BaTENbHOrO CTAHAAPTA CPENHETo 00IEro 00pa3oBaHus
YTBEPXKIACHHOrO 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 (enepalbHOro rocy JapCTBEHHOTO 00pa30BaTeNbHOrO CTaHAapTa
cpensero npodeccuonanbHoro oopaszosanus no cnennansHocTH 09.02.07 UHbopManMoHHbIE CHCTEMBI 1
nporpammupoBanue” (3aperucrpupoBatHo B Musiocte Poccun 26.12.2016 N 44936)

o cuenuansHocT 09.02.07 UndopmanOHHBIE CUCTEMBI ¥ MPOTPaMMHUPOBAHHUEC YIETOM:

— npoduis NOy4aeMoro oOpa3oBaHUsL.

- [IpUMEPHOH IIPOrpaMMBl;

— Pexomenmanmif no opraHm3alMM IONYY9eHHS CpeAHEro oOmero oOpa3oBaHHS B HpeAenax
OCBOEHHs 00pa3oBaTeNBHBIX MPOrpaMM cpeiHero npodeccuonansHOro obpasosanus Ha Gase
OCHOBHOTO 00IEro o0pa3oBaHWs C Y4eTOM TpebOomanmit (QelepalbHBIX TOCYNAPCTBEHHBIX
o0pa3oBaTeNbHBIX CTAaHAApPTOB M MOIy4aeMol TpodeccHH WM CHEeNMaJbHOCTH CPeIHero
npogeccuonanbHOro 06pazosanus (paspaboTansl JlenapraMeHTOM TOCYJapCTBEHHOH OJMTHKH B
chepe moarotoBkm pabGoumx kanpoB u JIIO Munobpuayxu Poccum cosmectHO ¢ OI'AY
«®DenepanbHBIl UHCTUTYT pa3BUTHS oOpasoBaHus» (muceMo JlemaprameHnrta rocyiapcrBeHHOM
MOJIUTHKH B cepe moaroroku pabounx xaapos u JJI1O Muno6prayku Poccun ot 17.03.2015 Ne
06-259);

— Meromuueckux pekoMeHAanuit mo pa3zpaborke pabounx mnporpaMMm 001Ie00pa3oBaTENEHBIX
y4eOHBIX AUCHHUIUIAH B ITPEHENIaX OCBOCHHMS OCHOBHOW NpodeccHOHaNbHON 00pa3oBaTenbHOM
nporpaMmbl cpeanero npogeccroransHoro obpazoBanus (IIIIKPC u ITICC3), pazpaboraHHbIX
Otxenom npodeccuonanpHOro obpazoBanus MunncTepcTBa 00pasoBaHus U Hayku PecmyOmuxm
Jlarectau

B COOTBETCTBHH ¢ pabounM yucOHBIM ITaHOM 00pa3oBarTeibHOM opranu3aimu Ha 2024/2025 yueGHBIA roa,.

Paspaborunx: I'acanosa 3.T.- npenonasaTens matemarnxu [ BIIOY PJI MITK. //0‘7// % y
Penenzentsy/ axcneprsi: Hxammupsaesa 3.A., 3am. qupekropa no YIIP, I'BITOY PJ] UIIK j\ @4& /
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1. IACIIOPT PABOYEM ITPOI'PAMMBI YUYEBHOI JUCLMITJIAHBI

MaTtemaTuka: ajreépa H Ha4aJIa MaTeMaTHYeCKOI0 AaHAINU3a; TeOMETPHS
1.1, Obaacth npuMeHeHUst padoueil NporpaMmbl

Pa6ouas nporpamma obieobpasorarenpHoit yueOHoi qucuumuaelOY J1.04 Matemaruka: anrebpa u
HAyaji0 MAaTEMaTHYECKOTO aHAIKM3a; FTEOMETPUS SIBJIAETCS YacThio 001e00pazoBaTeIbHOM TOATOTOBKH
CTYACHTOB IO MpOTrpaMMe MOJATOTOBKH CIIELHAINCTOB CPEIHETO 3BeHa 1o crenuaiproctd (09.02.07
NHpopMallMOHHBIE CUCTEMBI M IPOrPaMMHUPOBAHHEOA30BOTO YPOBHSL.

Pabouas mnporpamma ofmeo0pazoBarenbHoli  yueOHON  MUCUMIIMHBI  MOXET OBITh
HCMOJB30BaHa  JAPYTAMH - O0pasOBaTENbHBIMH  YUPSXKACHUSMH  NPO(GECCHOHAIBHO-TO U

JIOTIOJTHATENEHOTO 00pa30BaHusl, PEATM3YIOIIUME 00pa3oBaTEeNbHYIO MPOrpaMMy CpeJHEero OOILero
o0pa3zoBanus.

1.2. Mecro y4eOHOIHI AUCUHIUIMHBI B CTPYKType OCHOBHOH npodeccHoHaJIbLHOH
obGpa3oBaTeJbHO  mnporpammbl:  y4ueOHas  jgucnuiuiiHa — «Maremaruk:anrebpanHadana
MATEMATHYECKOTO aHAJIH3a; TEOMETPHS) peatn3yeTcs B paMKax OOMmMuUX, IPO-(QUIBHBIX yYSOHBIX
TUCITATITIH 0011e00pa3oBaTeIbHOTO HUKIIA.

1.3. Tlesin 1 32129 y9eOHOH JHCUHIIMHABI — TPeOOBAHHUSA K Pe3yJbTaTaM OCBOC-HHs yueOHoMH
AMCUUIUTHHBI:

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

- obecneyeHue chOPMUPOBAHHOCTH IIPEACTABIIEHUN O COLIMAIBHEIX, KyJIBTYD-HbIX U
MCTOPHYCCKHUX (PAKTOpaX CTAHOBJIECHHS MATEMATHKH,;

— obecneuenue c(HOPMUPOBAHHOCTH JIOTHHECKOIO, AITOPUTMHYECKOTO U MaTe-
MATHUYECKOT0 MBIIUICHUS;

— obecneyeHne c(HOPMHUPOBAHHOCTH YMCHUH IPUMEHSITE [10JIlyYEHHBIE 3HAHUS IIDH
PEeLICHUH PA3NIUYHbIX 3a1a4;

— obecneueHue cHOPMUPOBAHHOCTH NIPEICTABNICHUN O MaTEMaTHKE KaK 4acTH
001IeUeIIOBEYECKOM KYIBTYPHL, YHUBEPCAIBHOM SI3bIKE HAYKH, IIO3BOJISAIONIEM OIIUCHIBATh
W U3y4arb pealbHbBIE IPOLECCH! U ABJICHHUS.

Ocpoenue cojepxanus yueOHON mucnniumnbl  «Maremaruka: anrebpa W Havana
MATEMATHUYECKOTO aHalld3a, TCOMETPHA» O0CSCICUUBACT NOCTHXKEHHME CTYAEHTaMHU CIIEAYIOMHNX
pe3yIbTaToB:

® TUYHOCHIHBIX:S

—  c(pOPMHPOBAHHOCTH MPEICTABICHUN O MaTEMaTHKE KaK YHHBEPCAIBLHOM $3BIKE HAYKH,
CpEJICTBE MOJICIIMPOBAHUS ABJICHUH U IPOLECCOB, UAEAX U METOJAX MAaTeEMa-THKH,

~  [IOHHMaHue 3HaYMMOCTH MaTeMaTHKH [ijisi Hay9HO-TEXHHUYECKOro porpec-ca,
c(hOPMUPOBAHHOCTE OTHOIIECHHUS K MaTeMaTHKe Kak K YacTH 00IIEUeI0BeUeCKoi



KyJIBTYPEI Yepe3 3HAKOMCTBO C UCTOPUEH PA3BUTHS MaTeMaTHKH, IBOIIOLHUECH
MaTeMaTHICCKUX UIICH;

—  pasBUTHE JIOTUYECKOTO MBILIICHHS, IIPOCTPAHCTBEHHOTO BOOOpaXXEHMYS,
AITOPUTMHYCCKOH KYJBTYpPhI, KPUTUUYHOCTH MBIIUICHUS HAa YPOBHE, HEOOXOAMMOM s OyayIluen
npoQecCHOHAIBHOM ASSITETPHOCTH, IS IIPOJIOJDKEHUS 06pa30BaHUS U caM000Opa3OBaHHUS;

— OBJAJCHME MAaTEMaTHUCCKUMH 3HAHMSIMM M YMCHUSAMH, HEOOXOOMMBEIMU B
ITOBCETHEBHOW KM3HU, AT OCBOCHUS CMEXHBIX €CTECTBEHHOHAYYHBIX JUCIUHILIHH M JUCIHILIHH
npoeCCHOHAIBHOTO NWKJIA, IS [ONydeHHss oOpa3oBaHHs B o0nacTsaX, He Tpebyromux
yrIIyONEHHOM MareMaTu4ecKol MOroOTOBKH;

— TOTOBHOCTh M CHOCOOHOCTH K 00pa3oBaHWIO, B TOM 4YHCIE camMooOpa30BaHWIO, Ha
NPOTSKEHUHN BCEH JKU3HU; CO3HATENILHOE OTHOIIIEHHE K HENPEPLIBHOMY 00pa30oBaHUIO KaK yCIOBHIO
yCTeIHoN npodeccosanbHOR H OOIECTBEHHOM AeATENLHOCTH;

— TOTOBHOCTH M CIOCOOHOCTh K CaMOCTOSTEIHHOW TBOPUECKOM U OTBETCTBEHHOMN
JICITENEHOCTH;

— TOTOBHOCTH K KOJNEKTUBHOW paboTe, COTPYAHHMYECTBY CO CBEpPCTHHKaMHM B
obpazoBarebHON, 0OUIECTBEHHO MONE3HOM, yueOHO-UCCIe0BaTeNIbCKOH, IPOCKTHON
W Ipyrux BUAAX JNEesiTENbHOCTH;

- OTHOLICHHE K HpO(I)CCCHOHEU"IBHOﬁ JCATCIBHOCTH KaK BO3MOMXHOCTH VYYaCTHA B
pPEUICHUN JTHYHBIX, 06H_I€CTBGHHBIX, roCy HapCTBCHHEIX, ofImeHaoHATBHBIX npo6neM;

® MemanpeOMemH bIX:

—  YMEHHE CaMOCTOSITENILHO ONPENENATE U NeATEIbHOCTH U COCTABIIATE IIIAHEI
JCATENbHOCTH; CAaMOCTOATENIBHO OCYLIECTBIISTh, KOHTPOJIUPOBATh U KOPPEKTUPOBATE
JCATEIbHOCTD; UCIIOJIB30BATh BCE BO3MOIKHBIE PECYPCHI UIS JOCTHIKCHUS IIOCTABICHHbIX 1EICH U
peaT3alliy IUIAHOB eI TeIbHOCTH; BEIOMPATh YCIECUIHbIE CTPATETUH B PA3IIMYHEIX CHTY allHsIX,

— yMeHHE HOpPOJNYKTHBHO OOIIATECS M B3aMMOACHCTBOBAaTL B IIPOLECCE COBMECTHOM
JESTENhHOCTH, YYNTBIBATh MOSUIMH JPYTUX YYaCTHHKOB NEATEIBHOCTH, 3QQeKTUBHO pa3peruarh
KOH(DIIMKTHI;

— BJQJCHHE HABBIKAMH IIO3HABATCIbHOM, Yy4UeOHO-HCCHEAOBATENBCKON U IIPOEKTHOM
NeSTeNBHOCTH, HaBBIKaMK pa3perueHus npodiemM; CrioCOOHOCTb U TOTOBHOCTD
K CaMOCTOSITCIILHOMY IMOMCKY METOJIOB PEIICHUS IPAKTUIECKUX 337124, IPUMEHEHHIO Pa3JIMIHbIX
METOJOB TO3HAHHUS;

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

—  BJIaJCHHUE SI3BIKOBBIMH CPE/ICTBAMU: YMEHUE SCHO, IOTHYHO M TOYHO U3J1ararh CBOIO
TOUKY 3PEHMUS, NCIIO0Ib30BaTh aAC¢KBAaTHEIC S3BIKOBBIE CPEJICTRA;



—  BllaJleHde HABHIKAMH IO3HABATCIBHOM pedieKCHM Kak OCO3HaHMs COBEpLIaeMBIX NeHCTBHH U
MBICIHTEIIBHBIX TPOLECCOB, UX pPe3yJbTaTOB M OCHOBAHHUM, I'PaHMIl CBOETO 3HAHMS W HE3HAHHsA, HOBBIX
MO3HABATEBHBIX 33Ja4 U CPEACTB TSI KX JOCTUKCHHS;

—  IeNeyCTPEMJICHHOCTh B TOHCKAX W NPHHATUM PEIUeHUH, COOOpasHTCIBHOCTE U UHTYUIMS,
Pa3BUTOCTH IPOCTPAHCTBEHHBIX NPENCTABICHUH; CIOCOOHOCTH BOCIIPHHAMATE KPACOTY ¥ TapMOHHIO MUPA;

® NPEOMEMHBIX:

- C(bOpMHpOBaHHOCTB HpeﬂCTaBJIeHI/Iﬁ 0 MaTeMAaTHKE KakK 4acTH MHpOBOfI KyJIbTYpbl U MECTC
MaATCMAaTUKH B COBpCMeHHOﬁ TUBUHIIN3AauH, cnocobax oOmmcaHus SABJICHUHM pcealpHOr0 MHpa Ha
MAaTrTeMaTH4YCCKOM A3BIKE,

—  chOpPMHUPOBAHHOCTL IPEJICTABICHUH O MaTeMaTUYeCcKUX NOHATHAX KaK BaXKHEWINUX
MaTeMaTUYECKIX MOJIETSX, IO3BOJIIONINX ONUCHIBATh U U3Yy4aTh pa3HbIe NIPOLECCH! U SBJIEHUS; TOHUMaHUE
BO3MOYKHOCTH aKCHOMATHUYECKOTO IIOCTPOCHUA MAaTCMATUYECKUX TEOPUI;

—  BIQJCHHE METONaMHM JOKa3aTeNbCTB U  aIrOPUTMOB DPCLICHHS, YMEHHE HX TNPHMEHATD,
IPOBOJIUTE JIOKA3aTeIbHbBIE PAcCy KICHUS B XOA€ PEUICHNA 3a]1a4;

— BJI4JeHHE CTAaHAAPTHBIMH [pPUEMaMH pEIleHUs pPAlUOHAIbHBIX U  HppPalHOHANBHBIX,
MOKa3aTC/IbHBIX, CTCIIEHHBIX, TPUTOHOMETPUYECKUX YPaBHEHUH U HEPABEHCTB, UX CUCTEM; HCIIOIB30BAHUE
TOTOBBIX KOMIIBIOTEPHBIX NIPOrpaMM, B TOM HYHCIE VI IIOMCKa ITyTH PEIeHUs W WUIIOCTPAMKU PEIICHHA
ypaBHEHU 1 HEPABEHCTB;

—  ¢(hOpMUPOBAHHOCTH IPEICTaBICHAN 00 OCHOBHBIX ITOHSTHSX MaTeMaTHYeCKOIo aHajluza M HX
CBOMCTBAX, BJaJeHHE YMEHHEM XapaKTepH30BaTh IOBelNeHUe (YHKIUM, MCIONB30BaHHE MOJNYYEHHEIX
3HAHUHU /151 ONUCAHYS K aHANK3a PEATbHBIX 3aBUCUMOCTEN;

—  BlAJieHUE OCHOBHBIMHE IOHATHAMH O TUIOCKHWX U TPOCTPAHCTBEHHBIX TEOMETPHUCCKUX (UTypax,
WX OCHOBHBIX CBOMCTBax; CHOPMHPOBAHHOCTE YMEHHsI paclo3HaBaTh TIEOMETPUYECKHE (UIypHl Ha
yepTexKax, MOJCAAX U B peabHOM MHpPE; MPUMECHEHHE HM3yYSHHBIX CBONCTB reOMETpHYECKHX GHTYp H
opMyIT JUIs pELICHUST TEOMETPHUYECKHX 33134 M 3a]1a4 C IPAKTHIECKHM COACPIKAHUEM;

—  ¢hOPMHPOBAHHOCTE TIPEJICTABICHUN O Ipoueccax U SBICHUAX, UMEIOIIHUX BEPOATHOCTHLIA
XapaKTep, CTATHCTHYECKHX 3aKOHOMEPHOCTSX B pEabHOM MHPE, OCHOBHBIX IOHSTHSX 3JICMEHTApHOM
TEOPUH BEPOSTHOCTEN; YMEHHH HAXOIUTH H OLIEHUBATH BEPOSTHOCTH HACTYIUICHUS COOBITHI B IPOCTEHIINX
MPAaKTHYECKUX CHTYAIUSIX H OCHOBHBIE XapAKTEPHCTUKHU CIIy4allHbIX BEIMYHH;

—  BIIQJICHYE HABBIKAMH HCIIOJIb30BAHMS T'OTOBBIX KOMIBIOTEPHBIX IIPOTrPAMM IIPY PEIICHUH 3aa4.



Oo0mue
KOMITETEHITHH

[lnanupyemsle pe3yabTaThl 00yUYeHHsS

OO0wmuel

JlMcIUIIIMHAPHbBIE2

OK 01 Bribupats
CIOCOOBI peleHUs
3anay
npogeccHOHaIBHOMI
OeATEeIBHOCTH
IIPUMEHHUTEIIBHO K
Pa3THYHBIM
KOHTEKCTaM

- TOTOBHOCTH K TPYAY, OCO3HAHHE
[EHHOCTH MaCTEPCTBA, TPYHOIIO0HE; -
FOTOBHOCTD K aKTHBHOM JIEITEIBHOCTH
TEXHOJIOI'MYECKON U COLUATLHOM
HanpasjICHHOCTH, CIIOCOOHOCTD
HHUIIMUIPOBATH, NTAHMPOBATH U
CaMOCTOSATENBHO BBITOTHATH TAKyIO
JIEITENILHOCTD; - HHTEPEC K Pa3IuYHBIM
chepam npodeccuoHaTbHOM
nearennpHoctd, OBrajgeHue
YHUBEPCAIbHBIMH YUeOHBIMH
MO3HABATEIPHBIMU JCHCTBUSIMHY: &)
6a30BbIE JTOTHYECKHE NEHCTBH: -
CaMOCTOSTENBHO (HOPMYIHPOBATH U
aKTyallM3UpOBaTh NPodIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE; -
YCTAHABIWBATH CYIICCTBEHHBIN IIPU3HAK
WJTH OCHOBAHUS JUIS CPABHEHHS,
knaccudukanyuu u 000061eHus; -
OTIpENIETISITh TIENH ACATESIHHOCTH, 3a/1aBaTh
napaMeTphl U KPUTSPUU UX TOCTHKCHHS, -
BBISIBJISITH 3aKOHOMEPHOCTU U
IIPOTHBOPEYHS B PACCMATPUBAEMBIX
SIBNIEHHUAX; - BHOCUTH KOPPEKTUBEL B
JEATENLHOCTE, OIIEHUBATH COOTBETCTBHE
PE3YJILTATOB IIENISIM, OLIEHUBATH PUCKH
HOCJ’Ie,HCTBI/Iﬁ JACATCIIBHOCTH,

-BJIaJeTh METOAMU JIOKA3ATCIbCTB,
AIrOPUTMAMU PELICHES 3a/1a4; YMEHUE
(GOpPMYITHPOBATE ONPEACICHYST, AKCHUOMBI
¥ TCOPEMBI, TIPUMEHSITh UX, TIPOBOJHUTE
JOKa3aTesIbHbIe PacCyKACHUs B XO/C
peIleHN s 3a/1a4; - YMETh OlIepHPOBAThH
HOHSTHSIMHU: CTETICHb YHCIA, Jorapu(pm
YHCIa; YMEHUE BHIOTHSATh BEIYACICHUE
3HAYCHHU U TpeoOpasoBaHUs BEIPAKEHUN
CO CTETIeHSMH U JIoTapu(pMamu,
1ipeoBpasoBaHus NPOOHO-pAlHOHANBHBIX
BBIPKEHHUH; - YMETH OlIEPUPOBATH
MOHSITUSMH: PAllOHATbHBIC,
UppalHOHATBHEIE, TOKa3aTeIbHbIE,
CTeIleHHbIE, JIoTapu(MIUIeCKue,
TPUTOHOMETPUUECKHE YPABHEHHUS 1
HEPaBEHCTBA, X CHCTEMEL, - YMETh
OIICPUPOBATH TOHSTHIMY: GYHKIHS,
HerpepsiBHAst hyHKIIMS, TPOU3BOIHA,
nepBoobOpasHasi, OIpeIeTeHHbIH
UHTETPaNl; YMETh HAXOWTH MTPOU3BOIHEIE
3eMEHTAPHEIX (BYHKIHI, HCIIONb3YS
CIIPaBOYHbIE MATEPHAIIEL; HCCIIEI0BATH B
IPOCTEHINMX Cydasx GYHKIMYN Ha
MOHOTOHHOCTb, HaXO/IUTh HAUOOJBLIINE U
HAaUMEHBINHE 3HAUCHUS (HYHKINI;
CTPOHTD rpaQKi MHOTOWIECHOB C
VICTIOJTK30BAHUEM alapara
MaTeMaTHYeCKOro aHan3a; IIPUMEHSTh
IPOM3BOIHYIO IIPH PEIICHUN 3a/1a4 Ha
JBIDKCHHE; PEIaTh MPAKTHKO-
OpPUEHTHPOBAHHEIE 331aun Ha
HauOOIbIINE ¥ HAHMEHbBIINE 3HAUCHHUS,
Ha HaXOXKJEeHUe MYTH, CKOPOCTH |
YCKOPEHHS; - YMETh ONIepUPOBATH
TOHSTHAMH: PaNMOHATIbHAT (Y HKIUS,
nokasarenbuas GyHKIUS, CTeleHHas
byHKIHs, JIorapupMuyecKast

- pa3BHBAThL KPEaTUBHOE MBILIICHUE
HpH PEIICHAN XU3HEHHBIX ITpobnem 6)
0a30BbIE UCCIIEOBATENBCKIE
NeHCTBHA. - BIAJETh HaBbIKaMHU
yueOHO-HCCNeI0BaTeNbCKON U
IPOEKTHOHN ACATENLHOCTH, HABBIKAMHU

byHKIUS, TPUTOHOMETPUUCCKIE
¢bysxuun, 06paTHbIE (YHKLUM, YMEHHE
CTPOUTH IpaduKU U3YUYCHHBIX
byHKIWIA, UCITOIB30BATh I'Pa(UKU IpH
H3Y9ICHHIHU TIPOIECCOB W 3aBUCHMOCTEH,
IIPU PEIICHHH 33184 U3 IPYyTUX




paspenieHus npobiem; - BBISBIATE
IPUYNHHO-CIIEACTBEHHBIC CBA3U U
aKTyallu3upoBaTh 3a7auy, BbIIBUTATh
TUIIOTE3Y €€ PelIeHUs, HaXOJUTh
apryMeHTHI Ui J0Ka3aTelbCTBa
CBOMX YTBEPXKICHUH, 3a/1aBaTh
rapaMeTphl U KPUTEPUU PELICHUS; -
aHATU3UPOBATH [TOIYYCHHEIE B XOJIE
peUIeHUs 3a1aul pe3yIbTarkl,
KPUTHAYECKH OLICHUBATE UX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH
U3MEHEHUE B HOBLIX YCIOBHUSIX; --
YMETB TIEPEHOCUTH 3HAHHUS B
IIO3HABATENBHYIO H IIPAKTHYECKY IO
0051acTH XH3HEAEITEIBHOCTHU; - YMETh
UHTETPUPOBATh 3HAHUA U3 Pa3HBIX
NIPEIMETHEBIX 001acTEH; - BEIIBUTATh
HOBBIE HJCH, Tpe/ylararh
OpPUTHHAJIBHBIC TOAXOABI K PCIUICHUS;
1 CIIOCOOHOCTE UX UCHOJB30BAHUS B
I1O3HABATEILHON U COUUAILHON
MIpaKTHUKe

yueOHBIX MPEAMCTOB H 3a1a4 U3
peanbHON XXU3HMU; BhIPAKATD
¢dopMyTaMH 3aBUCHMOCTH MEXKTY
BEJIMYMHAMU, - YMETD peIaTh
TEKCTOBBIE 3a/1a4l Pa3HbBIX TUIIOB (B
TOM YHCIIE HA IIPOLIEHTEI, JOJIH U
YACTH, Ha JIBUKCHHUE, padoTy,
CTOMMOCTB TOBAapOB U yCIyT, HAJOIH,
3ajiaun U3 00JIaCTH YIpaBIeHUS
JIMYIHBEIMH U CeMEWHBIMI (HUHAHCAMH );
COCTaBJIITH BBIPAYKEHHUS], yPAaBHEHNS,
HEpPaBEHCTBA U MX CHCTEMBI 110
YCIIOBHIO 3a/1a4H, HCCIIe[0BATh
[IOJTyYCHHOE PENIeHNE W OLEHUBATh
MPaBIONOA0OHOCTE PE3yIbTATOB; -
YMETb OTIEpUPOBATEH IIOHSTHSIMH:
cpeaHee apu(MeTHIecKoe, MeAHaHa,
HanOoJpIee ¥ HaMEHbIIEE 3HAUCHNU,
pa3max, TUCIIepCHsl, CTaH[apTHOE
OTKJIOHEHUE YMCIOBOTO HabOpa; yMETh
H3BIIEKATh, HHTEPIPETUPOBATE
HH(pOpMAIIHIO, IPEACTABICHHYIO B
tabiuiax, Ha IuarpaMmax, rpadukax,
OTpaXKaAIOIIY O CBOMCTBA PEATbHBIX
IPOIIECCOB U SBIIEHUH; PEACTABIIATE
uH(OpMAIIHIO ¢ TOMOIIBIO TabIULL 1
JMarpaMM; HCCIeI0BaTh
CTATUCTHYECKUE NaHHBIE, B TOM YHCIIe
C IpUMEHeHreM rpaGHUeCKiX METOIOB
M 3JIEKTPOHHBIX CPEJICTB; - YMETH
ONEepUPOBATH MOHATUAMM: CITydalBbIN
OTIBIT U CIydaifHoe coObITHE,
BEPOSTHOCTH CTyuatHOro coOBITHS;
YMEHHE BBIYHCIATE BEPOSITHOCTD C
HCTIONIE30BAHUEM I'PaPHUECKUX
METOOB; IPUMEHSITE (POPMY b
CJIOXKCHHUS ¥ YMHOKEHHS
BEpOSATHOCTEH, KoMOuHaTOpHEIe PaKTh!
U (GopMyIIBI IpY PENICHUN 3a1ad;
OlLIEHUBATH BEPOSATHOCTU PEATTBHBIX
COOBITHH; 3HAKOMCTBO CO CITy4alHBEIMU
BEJTMUMHAMH; YMEHUE IPUBOIUTD
IIPUMEPHI

NPOSIBIIEHUSI 3aKOHA OOIBLINX YHCEI B
IPHPOJHBIX ¥ OOIIECTBEHHBIX
SIBIICHUSX; - YMETh OIIepHPOBATh
HOHSTHSMU: TOYKa, IpsIMas,
TIOCKOCTE, IIPOCTPAHCTBO,
JABYTPAHHLIN YTOJI, CKPeIMBAIOINHECH
psMble, NapalIeIbHOCTD U
NEepIEeHINKY IIPHOCTD IPAMBIX U
TUIOCKOCTEH, YTOT MEXKITY IIPSAMBIMH,
YIoJI MEXK/IY IPSIMOU M INIOCKOCTHIO,




YTOJI MEXIY IUIOCKOCTSAMH, PACCTOSHHE
OT TOYKHM J0 IIJIOCKOCTH, PACCTOSHHE
MEKIY MPSIMBIMU, PACCTOAHIE MEKILY
IUIOCKOCTSIMHU; YMEHHE HCIIONB30BaTh
DU PEIICHUH 3a/1a4 H3yUeHHEBIe (HaKThI
U TEOPEMBI IIIAHUMETPHH;YMEHHE
OLICHMBATH pasMeps! OOLEKTOB
OKPY’KaIOIIEero Mupa; - yMeTh
ONEPUPOBATH TOHATUSIMH:
MHOTOTPaHHUK, CEYCHUE
MHOTOTpaHHHKa, Ky0,
napajuieenune/]], Npu3Ma, TupaMua,
(Gurypa v moBEpPXHOCTH BPAILCHHMS,
IMTMHAD, KOHYC, Wap, cdepa, CeYeHUs
(burypsl BparieHus, MI0CKOCTE,
Kacaromascs chepbl, HIIHHAPA,
KOHYCa, IIJIOIA b IOBEPXHOCTH
MUPAMUIB], TPU3MBL, KOHYCA,
HWIMH]Ipa, Iouanb chepsl, 00beM
Ky0a, IpSIMOYTOIBHOIO
napajuieNnenune1a, tupamMmusl,
IIPU3MBL, IWIKHAPA, KOHYCa, I1apa;
yMmenue u300paxxaTh MHOTOIPaHHUKY U
HOBEPXHOCTH BpAUICHHA, UX CEYCHHUS
OT PYKH, C TOMOIIEIO YePTEIKHBIX
HHCTPYMCHTOB U 3JIEKTPOHHBIX
CpEeNCTB; YMCHUE PACIO3HABATh
CUMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacrio3HaBaTh PaBUIbHBIE
MHOTOTPaHHHUKH; - YMETh OIIEPUPOBATH
TIOHSITUSMU: IBHIKEHHEC B
IIPOCTpPAHCTBE, MOA0OHbBIC (DUTIYDHI B
IPOCTPAHCTBE; UCIIOTB30BATh
OTHOIIIEHME IIOMIaIeH MOBEPXHOCTEH
1 00HeMOB TOAOOHBIX GUTyp HpH
peIlIeHNY 3a1aY;

- YMETb BBIUUCIISTE T€OMETPUIECKHE
BEJIMYMHBI ([JIAHA, yTOJ, MIOmalkn,
00BeM, TIONIAb TOBEPXHOCTH),
YICIOJTB3Y S U3yUEeHHBIE POPMYJIBI U
METOJIBL; - YMETh OIIEPHPOBAThH
NOHSTHSAMHE: TIPSIMOYTOJIbHAS CUCTEMA
KOOPJUMHAT, KOOPIUHATEI TOUKH,
BEKTOP, KOOPAUHATHI BEKTOPA,
CKAIISIPHOE IPOU3BEACHHUE, YTOI MEXKIY
BEKTOpaMU, CyMMa BEKTOPOB,
TIPOM3BEIEHNE BEKTOPA HA YHCIIO;
HAXOJHUTh C IIOMOIIBIO U3yYEHHBIX
bopMy KOOPAUHATHI CEPEUHEI
OTpe3Ka, PACCTOSIHIE MEXKIY JBYMS




TOYKAMH; - yMETh BEIOUpATh
MOAXOAALIMH H3YYSHHBIA METOJ, [T
pelIeHus 3a1a4l, paclio3HaBaTh
MaTemaTHyeckue QaxThl U
MaTreMaTH9eCKHe MOJENH B
IPUPOJHBIX U 0OIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE; YMEHHE
IIPUBOJUTE IIPUMEPHI MATEMATUUECKUX
OTKPBITUN POCCHICKON U MUPOBOH
MaTEMaTHIECKOH HAYKH. - YMETh
OIIEpUPOBATH NOHSATUSIMHU:
ompeseNeHue, aKCHOMa, TeopeMa,
CJIEICTBHE, CBOWCTRO, IPURHAK,
JTOKA3aTeIbCTBO, PABHOCUITBHEIC
bOpPMYIUPOBKY; YMEHNE
hopmyupoBaTh 06paTHOE U
IPOTUBOTIOI0KHOE YTBEPKACHUE,
IPUBOJIUTE IPAMEPEL U
KOHTPIIPUMEPHI, UCIIOJIB30BATH METO
MaTeMaTH4eCKON HHAYKIIUH;
IIPOBOIUTH 10KA3aTEIbHBIC
paccy»IeHusl IPU pPEeUIeHUuH 3a1a4,
OLIEHUBATH JIOTHYECKYIO IPAaBUIBHOCTD
paccyXAeHUH; - yMETh OIIEPHPOBATH
MOHSITHSIMU: MHOXKECTBO,
MOIMHOYKECTBO, ONEpally Haj
MHO’KECTBAMU; YMEHHUE UCHOJIB30BATh
TEOPETUKOMHOKECTBEHHBIN anmnapar
JUISL OTIUCAHUS PEAIbHBIX IIPOLIECCOB H
SIBJICHUH TIPY pEelleHNH 33124, B TOM
qrciie U3 APYyTuX YUeOHBIX IPeIMEeTOB;
- YMETH ONepPUPOBATH TOHATHIMU:
rpad, cBA3HEIH rpag, 1epeBo, LUKIL,
rpad Ha IIIOCKOCTH; YMEHHE 3a/1aBaTh
1 OIHMCHIBATH rpadbl

pa3IMYHBIMH CIIOCO0aMU;
HCIIONH30BATh Tpad)bl IPY PEIICHNH
3aJ1a4; - yMEeTb CBOOOJHO OTIEPUPOBATH
[IOHATHUSAMH: COYETaHNe, IIEPECTAHOBKA,
YHUCIIO COUETAHMM, YHCIO0
nepecTaHoBoK; OuHOM HbioTOHa;
yYMEHHE IIPUMEHSTE KOMOUHATOPHEIE
(baKTbI ¥ pacCy ! ACHHUS [Tl pellleHus
3a/1a4; -yMeTh ONIEPUPOBATH
MOHATHIMY: HATYPATEHOE YHCTIO,
I[EJI0C JHCIIO, OCTATOK 10 MOJYJIIO,
palMoOHAITLHOE YHCIIO,
UPPaMOHAIBHOE YHCII0, MHOXKECTBA
HATYpalbHbBIX, UEIBIX, PAIlHOHAIBHbIX,
JEHCTBHTEIILHBIX YMCeIl; YMEHUE
HCIIONK30BATH MPHU3HAKK ACJIUMOCTH,




HaUMEHBIINH OOIIKHA ACIATEND U
HaMMeHbLIee o01Iee KpaTHoe,
anroput™ EBKIIHAA TP peIieHUH
3a1a4; 3HAKOMCTBO C pa3JIiYHbIMU
O3UIIMOHHBIMU CUCTEMAMU
CYHCJICHUS; - YMETh CBOOOIHO
OTIEPHPOBATDH MOHSTHSIMHU: CTENEHE C
IeJIBIM [IOKa3aTeNleM, KOPEHb
HaTypaibHOW CTENEHU, CTETICHB C
paloOHAILHEIM TTOKA3aTeeM, CTEIEHD
C ACHCTBUTEILHEIM (BECIIIECTBEHHBIM )
nokazarenem, jJorapudm umcna, CHHYC,
KOCHHYC U TaHT'€HC IIPOU3BOJIEHOTO
qucia; - yMeTh OIepUpOBaTh
HOHSTUSIMU; TOXKIECTBO,
TOKIECTBEHHOE IIpeoOpa3oBanue,
ypaBHEeHHE, HEpaBeHCTRO, CUCTEMA
YPaBHECHWH W HEPABEHCTB,
PaBHOCHJILHOCTH YPABHEHHUH,
HEPaBEHCTB U CUCTEM, PallHOHATIBHBIE,
HppaIliOHANIbHEIE, TOKA3aTENbHBIE,
CTETICHHBIE, TOTapupMUIecKue,
TPUTOHOMETPUYECKHE YPaBHEHUS,
HEPaBeHCTBA U CUCTEMBI; YMEHHE
pelaTh YpaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TIOMOIIIBIO Pa3TUYHBIX
IIPUEMORB; peIlaTh yPaBHEHUS,
HEPaBEHCTBA U CUCTEMBI C
napamMeTpoM; IPUMEHSTh YPAaBHEHHUS,
HEPaBEHCTBA, UX CHCTEMBI VIS
pelieHus MaTeMaTUueCKUX 3a/1a4 1
3a/1a4 U3 PasIdyHbIX 001acTedt HAyKU U
peanbHON XH3HH

-yM€TBb CBOOOJIHO ONIEPUPOBATH
MOHSTUIMHU: TpaPuK GOYHKITHH,
obOpaTtHast QYHKIUS, KOMITO3ULIUS
byHK1MH, TuHelHas GyHKIus,
KBagpaTH4Has PYHKUHKS, CTEIIEHHAsA
(YHKUIHS ¢ HEeNIbIM [I0Ka3aTeeM,
TPUTOHOMETPHUECKHE (DYHKIHH,
oOpaTHbIC TPHTOHOMETPUYECKUE
byHKIIAY, TOKa3aTeNLHAT U
norapumMuyeckas QyHKIHH; yMEHUE
CTPOUTH I'papUKH (PyHKIHIA,
BBINOJIHATE IpeoOpazoBanus I'paguKkoB
(GYHKIHN; YMEHUE UCIIONTh30BATh
rpaduKu GYHKIAHN JIJ1s U3ydeHUs
IIPOLIECCOB H 3aBUCHMOCTEN MPH
PELICHNUH 3a[a4d U3 APYTHX yUeOHBIX
IIPEIMETOB U W3 PEANbHOR
YKU3HU;BBIpaXKaTh GopMyIamMu
3aBUCHMOCTH MEXAY BEJINUUHAMH;
yMeHUe CBOOOIHO OIEpHPOBATh




MOHSATHAMHE: YETHOCTH (QYHKIINH,
HNEPHOANYIHOCTD (PYHKIUH,
OTPaHUYEHHOCTH (PYHKIINM,
MOHOTOHHOCTE (JYHKIIUH, SIKCTPEMYM
bynxuuy, HaubobIIee U HAaUMEHbIIEE
3HAYCHHUS (YHKIHMH Ha IPOMEKYTKE;
YMEHHUE IPOBOJIUTH UCCIEI0BaHHE
(bYHKUMH; YMEHHUE UCTIOIB30BATh
cBoiicTBa u rpaduky GyHKIUHA 11
peuIeHnsl ypaBHEHUH, HEpaBEeHCTB U
3aj1au ¢ IapaMeTpamy; n300paxkaTh Ha
KOOPAVMHATHOHN IJIOCKOCTH MHOXECTBA
pELIeHNH YpaBHEHNN, HEPABEHCTB U UX
CUCTEM; - YMETh CBOOOTHO
ONIEPUPOBATH NOHATUSMHU:
[I0CTIEeIOBATEIbHOCTD,
apu(MeTHIecKas IPOrpeccus,
TeOMETPUYIECKas IPOrpeccus,
OecKoHEeUHO yORIRAKOINAS
reoMeTpHyecKasi IpOrpeccHsi; yMEHUE
3aJ]aBaTh MOCIECI0BATEIHLHOCTH, B TOM
quClle C ITOMOIIBIO PEKYPPEHTHBIX
¢hopMy1; - YMETH OIIEPUPOBATH
TIOHSTUSAMHE : HEITPEPBIBHOCTE (YHKLUHY,
ACUMIITOTHI Ir'paduka GyHKIUY, IepBas
¥ BTOpast TPOM3BOIHAS (DYHKIINH,
TeOMETPUUCCKUN U (PU3NUECKUN CMBICIT
IIPOM3BOIHOM, TepBOOOpa3Has,
OIIPEAENICHHBIA HHTEIPaAT;, YMEHHE
HAXOJIUTh

ACHMIITOTHI rpaduka (HyHKIUN;
YMEHHE BBIYUCIISTE IIPOU3BOIHBIE
CYMMBI, TPOU3BCACHHUS, YaCTHOTO U
KOMITO3UIIUHY (PyHKITHNA, HAXOAUTh
ypaBHEHHe KacaTeJbHOU K TpaduKy
(GYHKINA; yMEHHE UCTTOIH30BAThH
TIPOM3BOJIHYIO JIJIS1 CCIIE0OBAHMS
(YHKIIMH, 1715 HAXOXKISHHS
HAWITYUIIero PeuieHus B MPUKIaIHBbIX,
B TOM 4XCJIE CONUATBLHO-
3KOHOMMYECKAX M (PU3HUECKHX
3aJ1auax, JJis OnpeIeICHUsI CKOPOCTH U
YCKOPCHUS, HAXOIUTH IUIOWAMH U
00BeMbl GUTYp ¢ TOMOIIBIO HHTErpana;
IIPUBOJUTE IIPUMEPHI
MaATEMaTHYCCKOI0 MOCTHPOBAHUS C
ITOMOHIBIO AU hepeHIInATHHBIX
YPaBHEHHUI; - YMETh OIEpUPOBATH
TIOHSTHAMH: KOMIDIEKCHOE YHCIIO,
CONPSKEHHBIC KOMILIEKCHbIE UUCIIA,
MOJTYJTTh M apI'YMEHT KOMILJIEKCHOT'O




ucia, GopMa 3anrcH KOMIIEKCHBIX
yucel (TeOMETPUUECKAS,
TPUTOHOMETpUYECKas U
anreOpanyeckas); yMeTs IIPOU3BOIHUTE
apupMeTHUECKUE NeHCTBUS C
KOMIIJIEKCHBIMY YUCIIaMHU; IPUBOIUTE
IPAMEPBI HCIIOIE30BAHUS
KOMILJIEKCHBIX YHCENT; - YMETh
cBOOOIHO OTIEPUPOBATEH IOHATUAMH:
cpenHee apumernueckoe, Meuana,
Han0oJIbllICe U HaHMCEHbIIIee 3HAUEHNU,
pa3Max, JUcrepcus, CTaHIapTHOE
OTKJIOHEHWE JIJIS OTIMCAHUS YHCIIOBBIX
JIAHHBIX; YMEHHE UCCIEN0BATD
CTAaTHCTHYCCKUC JAHHBIE, B TOM YUCJIE
C TIPUMEHEHUEM Irpa(uIecKUX METOJIOB
U 3JICKTPOHHBIX CPEJCTB; I'pagHuecKu
HCCJIEIOBATh COBMECTHBIE HabMIOICHUA
C TIOMOIIIBIO TMarpaMM pacCeuBaHus U
JIWHEWHOU pErpeccun; - yMeThb
HaXOJIUTh BEPOSITHOCTH COOBITHI ©
HCIIOJIE30BaHNEM IpaduuecKuX
METOJIOB; IIPUMEHSITE IS PeIeHUs
3a/1a4 GOPMYJTBI CIIOKEHHS 1
YMHOXKEHUS BEpOSTHOCTEH, hopMy Ty
II0JIHOM BEpOSITHOCTH, POpPMYITY

bepHy M, KoMOHHATOPHEIE (DAKTHl U

(GOopMyJIBI; OIICHUBATH BEPOSTHOCTH
peaIbHBIX COOBITHI; YMEHUE OLIEPHPOBATH
MOHATUAMHU: CJIydaitHasi BeJIUUMHa,
paclpeleieHue BEpOosSTHOCTEH,
MAaTeMaTUUYECKOE 0XKUIAaHKE, JUCTIEPCHS U
CTaHAAPTHOE OTKJIOHEHUE CIIYYaHHON
BEJIMYMHBI, QYHKLUH pacrpeneicHus U
NIIOTHOCTH PABHOMCPHOTO,
MTOKA34TEIFHOIO U HOPMAJILHOTO
paclpeeNeHil; yMEHHUE UCTIONB30BaTh
CBOWCTBA M3YUYEHHBIX PACIPENCTICHNAN I
peleHus 3a1a4; 3HaKOMCTBO ¢
HOHATUSIMHU: 3aKOH OOJBUINX Ynce,
METO/IbI BEIOOPOYHBIX UCCIEAOBAHU];
YMEHUE IPUBOJIUTH IIPUMEPSI IPOSBIICHHUA
3aKOHa OOIBINNX YHCE B IPUPOTHBIX U
OOIIECTBEHHBIX SIBIICHUSIX; - YMETD
CBOGOIHO OTIEPUPOBATH OHSITHAMMU:
TOYKA, IpsiMast, IUI0CKOCTD,
IIPOCTPAHCTRBO, OTPE30K, JIy4, IIJJOCKHH
yTOJI, IBYTpaHHBIH yIroJl, TpeXIPaHHbIA
yIoJI, EPECEKAIOIINECS], TapajlIeIbHbIE U
CKpPELIUBAOIINECS IPSIMBIC,
NapauIeIbHOCT U NNEPIEHNKYIIPHOCTD




NPSIMBIX M TIJIOCKOCTEH, IO MEXAY
IPSIMBIMH, YTOJI MEXTY TIPSIMOM 1
IUIOCKOCTBIO, YTOJI MEXKAY MIOCKOCTIMY,
YMEHUE UCII0JIB30BaTh IIPH PEIICHHH
3aa4 U3yUeHHbIe PaKThl ¥ TEOPEMBI
IAHUMETPHH; YMEHUE OLIEHUBATh
pa3zMepbl O0BEKTOB B OKPYIKAIOIIEM
MHUPE;YMEHHAE ONepUPOBATH MOHITUIMU
MHOTOTpaHHUK, CEUCHUE MHOTOT'PaHHUKA,
[IPaBHJILHEIN MHOI'OTPaHHUK, TPU3Ma,
nupaMujia, GUrypa i NOBEpXHOCTh
BpaIleHus, UIKHJP, KOHYC, ap, chepa,
pa3BepTKa IIOBEPXHOCTH, CEUCHHs KOHYCa
W [MWINHPA, TapauiebHBIe OCH WU
OCHOBAHUIO, CEUEHYE I1apa, MIOCKOCTE,
Kacaromasicst cepsl, IUINHIpa, KOHyCa;
YMEHHE CTPOUTH CCUECHHE
MHOTOTpaHHUKa, H300pakaTh
MHOTOTPAHHUKH, GUrYPBI ¥ MOBEPXHOCTH
BPAICHUS, UX CEUEHUS, B TOM YHUCIIE C
MIOMOIIBIO ANICKTPOHHEIX CPEACTR; YMEHUE
MIPUMEHSTh CBONCTBA FEOMETPHUECKUX
buryp, caMocTosTeIbH0 HOpMyYIHUPOBATD
OIpefesieHusT U3ydaeMbiX Guryp,
BBI/IBUI'ATh

THIIOTE3BI O CBOUCTBAX U MPHU3HAKAX
reOMETPHYECKUX (HUTYpP, 00OCHOBHIBATD
WM OIIPOBEPraTh UX; YMEHHE TPOBOIUTH
KJIacCH(UKALUIO GUTYD MO pa3THIHBIM
MIpU3HAKaM, BBITOJHATH HEOOXOAMMEIE
JOTIOTHUTEIIFHBIC TOCTPOCHNUS, - YMETH
CBOOOJTHO OTIEPUPOBATH OHSTHSIMMU:
wioma s Gurypsl, o0sem Gurypsl,
BEJIMYMHA YIJIa, PACCTOSIHUE OT TOUYKH JI0
MJIOCKOCTH, PACCTOSHUE MEXKTY TIPSMBIMU,
pacCcTOSHUE MEXAy IIOCKOCTSIMH, IIOMAaAb
cepsl, IUIOMAhL MOBEPXHOCTH TUPAMHIbL,
IpU3MBI, KOHYCa, IINH]pA, 00beM KyOa,
IPSIMOYTOJIBHOTO NapaluIeIIeuIe/ia,
MIPaMUJIB], TPU3MEL, HIHHAPA, KOHYCa,
mapa; yMeHUe HaXOAUTh OTHOHICHUE
00BEMOB MTOTOOHBIX QUTYD; - YMETh
cBOOOTHO ONEPUPOBATH MOHATHIMU:
JIBUKEHNE, TapajlIebHEIA nepenoc,
CUMMETPHS Ha IJIOCKOCTH U B
MPOCTPaHCTRE, MOBOPOT, IpeodpasoBaHue
nofo0us, MoI00HEIe QUTYPBI; YMEHHE
pacro3HaBaTh paBHBIC U IOTOOHEIE
GUrypEl, B TOM YHCJIEC B IPUPOJIE,
HCKYCCTBE, apXUTEKTYPE; YMEHUE
UCII0JIB30BATh T€OMETPHUYECKHUE
OTHONICHHUSI, HAXOIUTh FTEOMETPUUECKHE
BEIMYMHBI (JUTHHA, YTOJI, IUIOMa b, 00beM)




IIpH pellleHUH 33134 U3 APYTUX yueOHBIX
IPEIMETOB H U3 PETbHOMN JKHU3HU; - YMETh
CBOOOIHO ONIEPUPOBATH TIOHATUSMHU:
IpAaMOyIroJjibHass CUCTEMa KOOpAnHar,
BEKTOP, KOOPJAMHATHI TOUKU, KOOPAMHATHI
BEKTOpa, CyMMa BEKTOPOB, POU3BEACHUE
BEKTOPA Ha YUCIIO, Pa3foXKeHne BEKTopa 1o
0azucy, CKansIpHOe MPOU3BECHHE,
BEKTOPHOE IIPON3BEICHUE, YTOI MEWITY
BEKTOPAMU; YMEHHUE HCIIONB30BATh
BEKTOPHBIN U KOOPAMHATHLIA METO AJIS
PCUICHHS FeOMEeTPHUECKUX 3ajay ¥ 3a1a4
JIPYTHX yU4eOHBIX IIPEIMETOB; OIepHPOBATh
MOHATUSAMM: MaTprla 2x2 u 3x3,
OTIPEACITUTEIb MaTPUITB], TEOMETPUYECKUM
CMBICT OIIPEICTTUTENIS,

- YMETb MOJEIUPOBATH PEaIbHbIe CUTY AU
Ha sA3BIKE MATEMATUKH; COCTABJISATD
BEIPAKEHUA, YPABHEHHA, HEPABEHCTBA U MX
CUCTEMBI II0 YCIIOBHUIO 3a/1a4y, UCCNEN0BATh
IIOCTPOSHHBIE MOJIENHU € HCIOJIL30BAHUEM
annapara anreOppl, HHTEPIPETHPOBATh
IIOJIYYEHHBIA pe3ynbTar; CTPOUTh
MaTEMATHYECKHE MOJEIH C ITIOMOLIBIO
TreOMETPUUYECKUX TTOHSATUN U BETUYUH,
pemiarh CBA3aHHbIE ¢ HUMHU [IPAKTUYECKHE
3a1a4M; COCTaBIISATh BEPOATHOCTHYIO
MOJEJNb U UHTEPIIPETUPOBATH T10JIy YEHHBIA
pe3yapTaT; pemarh MPUKIaIHbIe 3a1a4n
CPENCTBAaMHU MaTeMaTUYECKOro aHauusa, B
TOM YMCJIE COIUATIBHOOKOHOMHYECKOTrO U
bu3ngecKkoro xapaxkrepa; - yMeHue
BbIOUPATh NOAXOAAIIMH METO AJISt
peNIeHus 3ana4u; IOHUMaHue 3HaUHMOCTH
MAaTEMAaTUKU B U3YUYEHUH IIPUPOJHLIX U
OOIIECTBEHHBIX IIPOIECCOB U SABICHUN;
YMEHUE PaclIO3HABATh MIPOABIEHUE 3aKOHOB
MAaTeMaTUKH B UCKYCCTBE, YMEHHE
IPUBOJUTE NPUMEPBl MATEMaTHUECKUX
OTKPBITUH POCCHHCKON U MHPOBOM
MaTeMaTHUECKON HayKH

OK 02 Ucrronp3osathb
COBpPEMEHHBIE CPE/ICTBA
IIOMCKA, aHAJIN32 U
HHTEPIPCTAIIH
uaGOpMAaLHH, U

B 06macTy HeHHOCTH HAYYHOTO
NO3HaHHUA: -CYOPMUPOBAHHOCTD
MHUPOBO33pEHHUS,
COOTBETCTBYOIIETO
COBpEeMEHHOMY YPOBHIO Pa3BUTHS

- YMETD ONEPUPOBATH MOHATHIMHU:
panpoHanbHas GyHKIuMs, oKa3zaTeabHas
Gynkuus, crenennas GyHKIH,
JorapudmMudeckas QyHKIUA,
TPUrOHOMETpHUecKue QPYBKIIMK, 00paTHbIE




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

HAayK{ U OOIIECTBEHHOM
IIPAKTMKK, OCHOBAHHOTO Ha
OUaIore KyJasTyp,
CIIOCOOCTBYIOLIETO OCO3HAHKIO
CBOET0 MeCTa B NOJIUKYIIBTY PHOM
MUpE; - COBEPLICHCTBOBAHUE
SI3BIKOBOM M YU TATEIBCKOM
KyJIbTYpBI KaKk CpeJIcTBa
B3aMMO/ICHCTBHS MEXKTY JIHOJABMU
U MIO3HAHUS MUPA; - OCO3HAHUE
[IEHHOCTH Hay4HOH
NeSITeIbHOCTH, TOTOBHOCTD
OCYILIECTBIATh IPOEKTHYIO U

dYHKIIHMH; YMEHHE CTPOUTH I'paduKy
H3YUYCHHBIX (DYHKLUH, UCIIOJIb30BATH

rpad UKy IpyU H3y4YEeHUH IPOIECCOB U
3aBHCUMOCTEH, [P pELIeHNH 3a]a4 U3
JpYruX y4eOHBIX IIPEIMETOB U 3a1a4 U3
peansHO XXU3HU; BEIPAXATh GOopMyIaMU
34aBHCHUMOCTH MEXKY BEJIMUHMHaAMU; - YMCTh
ONEPHPOBATh MOHATHIMHU: TOXAECTBO,
TOYKIECTBEHHOE peoOpazoBaHue,
ypaBHEHHE, HEPABEHCTBO, CUCTEMA
ypaBHEHUI U HEPABEHCTB, PABHOCHUJIBHOCTE
ypaBHEHUI, HEPABEHCTB U CUCTEM,
parMoHaNbHbIE, WPPALMOHAIBHEIC,
oxasaTeNnbHEBIe, CTENECHHEIE,
JorapuMIYCCKHE, TPUIOHOMETPHYIECKHE
ypaBHEHMSI, HEPABEHCTBA




HCCIIEIOBATEIILCKY IO
JCATEIIbHOCTD HHANBUAYAIBHO H
B rpynme. OBlaneHue
YHHBEPCATLHBIMA YYEOHBIMU
NO3HABATEIHHBIMH IEHCTBUAMMU:
B) paboTa ¢ uHpopmanueii: -
BIIAJICTh HABBIKAMH T1OJTyYCHHUS
UHPOPMAIMK U3 HCTOYHUKOB
pasHBIX TUIOB, CAMOCTOSTENHHO
OCYILIECTBIIATH IIOUCK, AHAIN3,
CHCTEMAaTH3AIMIO U
MHTEpIIpeTaiyo adopManum
Pa3NMUYHBIX BUIOB U (popMm
NPEJCTABIICHUS; - CO3[aBATh
TEKCTHI B pa3IMUHBIX opMaTax ¢
yYeTOM HazHa4YeHUs UHGOopMaluu
¥ LIENIEBOH ayIMTOpUH, BEIOHpas
ONTUMANTEHYIO (POpMY
IPEICTABNICHHS U BU3YallH3alliH1;
- OIIEHHBATh JOCTOBEPHOCTH,
JIErUTUMHOCTh HH(OpMALIUH, €€
COOTBETCTBHE MPABOBEIM U
MOpPaIbHO-3THYECKIM HOpMaM; -
HCII0JIb30BATE CPEJICTBA
WHGOPMAITMOHHBIX ¥
KOMMYHHKAIMOHHBIX TEXHOJIOTHH
B pEIICHUH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX U
OpraHHU3aMOHHBIX 33714 C
cobmoaeHneM TpeboBaHmit
DPrOHOMUKH, TEXHUKH
6e30TacHOCTH, TUTHEHB!,
pecypcocOepekeHus, IIPABOBBIX U
ITHYECKUX HOPM, HOPM
nH(OpPMALMOHHON GEe30MaCHOCTH;
- BJIQJIETH HABBIKAMH
pacro3HaBaHusg U 3alUTEL
urdopMaryu, nHGOPMAIOHHOH
6e30IacHOCTH TMIHOCTH

U CUCTEMBI; YMETh PELIaTh yPaBHECHHUS,
HEpPaBEHCTBA U CUCTEMBI C IIOMOLIBIO
Pa3JIMYHBIX NPHEMOB; pellaTh ypaBHEHMUS,
HEpPaBEHCTBA M CHCTEMBI C NIaPaMETPOM;
IIPUMEHSTL YpaBHEHHS, HEPaBeHCTRA, UX
CUCTEMBI I PellIeHUs] MaTEMaTHIECKUX
3a]1a4 W 3a]1a4 U3 pa3Iu4HbIX obnacrei
HAYKH U peaNbHOH JKH3HH; - YMETh
CBOOO/IHO OTIEpUPOBATH OHATUSMHU:
JBIDKEHUE, TapallIeIbHBINA [IEPEHOC,
CUMMETPHS Ha MIJIOCKOCTH U B
IPOCTPAHCTRE, TIOBOPOT, IpeobpazoBaHue
noobus, nofnoOHbIe GUIYpPHI; YMETh
pacro3HaBaTh paBHBIC U TOJ00HBIE
(GUrypHl, B TOM YHCIE B IIPUPOIE,
HCKYCCTBE, apXUTEKTYPE; YMETh
HCIIOIB30BATh T€OMETPUUECKHE
OTHOUICHHUSI, HAXOUTH TCOMETPHUECKUE
BEJIMUMHBI (JIMHA, YToJI, oAb, 00BEM)
IPH PElIeHNH 3a1a4 U3 JIPYyTUX yueOHbIX
IPEMETOB B U3 PEaNbHOH KU3HU




OK 03 INnaruposarh u
peaTu30BBIBATH
cOOCTBEHHOE
npoecCuoHaNbHOE U
JUYHOCTHOE Pa3BUTHE,
IpeANPHHUMATENBCKYIO
NESATENbHOCTD B
IpoQeccHOHaIbEON
cepe, UCIIONB30BATH
3HaHUs 10 (UHAHCOBOM
I'PaMOTHOCTH B
Pa3IHYHBIX KUIHEHHBIX
CUTYaIHsIX

B obnactu nyxosuo-
HPAaBCTBEHHOI'O BOCIIMTAHUS: --
c(hOpMHPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHUS,
39TUYECKOrO NMOBEJICHUS; -
CIIOCOOHOCTH OLICHUBATH
CUTYalUIO U IPUHUMATH
OCO3HaHHBIE PEIICHHUS,
OpUEHTUPYSCH Ha
MOPaTbHOHPABCTBEHHBIE HOPMBI
U IJeHHOCTH; - OCO3HAHHE
JIUYHOTO BKJIaJIa B MOCTPOEHUE
ycTo#tuuBoro Oyayuiero; -
OTBETCTBEHHOE OTHOLIEHUE K
CBOVM POJUTENSIM U (HUIIN)
JpPYTUM YICHAM CEMBH, CO3JIaHUIO
CEMBU HA OCHOBE OCO3HAHHOTO
IIPUHATUS LIEHHOCTEN CeMeiHOI
YKU3HHM B COOTBETCTBHH C
TpaAWLUSIMU HapOJOB
Poccun;OBnagenue
YHUBEPCAIBHBIMH
PETYJIATHBHBIMH JICHCTBUSIMU: a)
CaMOOPraHW3anusd: -
CaMOCTOSITENIEHO OCYIIECTBIIATh
[103HABATEILHYIO JIEITENEHOCTD,
BBISBJISATEH IPOOJIEMBI, CTABUTH U
GopMyIHpoBaTh COOCTBEHHEIE
3aaui B 00pazoBaTeIbHON
JIEATEILHOCTH U YKU3HEHHBIX
CUTYAIUsIX; - CAMOCTOATEIBHO
COCTARBJISATH IIJIaH PEIICHUs
IpOOJIEMBL C Y4eTOM UMEIOIIUXCs
pPECYpCcoB, COOCTBEHHBIX
BO3MOXKHOCTEH ¥ MIPEAIIOYTCHUH;
- aBaTh OLIEHKY HOBBIM
CUTYaLUsIM; CIOCOOCTBOBATH
(GOPMUPOBAHUIO M TTPOSIBICHUIO
LIMPOKOU 3pyAUIIUU B Pa3HBIX
00J1aCcTIX 3HAHMM, IIOCTOSHHO
IIOBBIIATH CBOH
00pa3oBaTeNIbHBINA U KYJIbTYPHBIA
YPOBREHB;

- YMETh ONEPUPOBATH NOHATHIMH:
paluoHAITbHEBIE, HPPAHOHAIBHEIE,
[I0Ka3aTeJbHEBIE, CTEIIEHHBIE,
norapuGMUUECKUE, TPHTOHOMETPUIECKUE
YpaBHEHHUS U HEPaBEHCTBA, MX CHCTEMBI; -
YMETb OLEPHPOBAThH MOHATHIMH:
MHOTOT'DaHHHK, CCICHUE MHOTOTPAHHUKA,
Ky0, mapajenenunen, npu3mMa, mipamua,
¢urypa 1 oBepXHOCTEL BPALCHUS,
LMJIVHD, KOHYC, Iap, chepa, CeueHus
(HUTYpHI BpaIlleHHs, TIOCKOCTb,
KacaroIascs cepsl, IMIIHHAPA, KOHYCa,
IUI0MAlb MTOBEPXHOCTH [THPAMHU/IBI,
IPU3MEI, KOHYCa, IUIHHIPA, TIOab
cthepsrl, 00beM KyOa, MPIMOYTOILHOTO
napauiesenurena, TUpaMuaabl, TPU3MBI,
HUWJIHH/PA, KOHYyCa, [1apa; YMEeHHe
1300paykaTh MHOTOI'PAHHUKH U
[IOBEPXHOCTH BPAIICHYSI, HX CEYCHHS OT
PYKH, C TIOMOIIBIO YePTEKHBIX
WHCTPYMEHTOB ¥ JICKTPOHHBIX CPEJICTB;
yMeTh Paciio3HaBaTh CUMMETPHIO B
IPOCTPAHCTRE; YMETh PACIIO3HABATh
IIpaBUIBEHBIE MHOTOTPAaHHUKHY; - YMETD
OIEPHPOBATE TTOHITUAMHE: IPSIMOYTOJIbHASL
cucTeMa KOOpIWHAT, KOOPAHMHATE TOUKH,
BEKTOP, KOOPMHATHI BEKTOPA, CKATSIPHOE
[IPOU3BEJICHYE, YTOI MEXKIY BEKTOPaMH,
CyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA
Ha YUCIIO; HAXOJUTh C MOMOIIBIO
HU3YUEHHBIX (POpMYIT KOOPAWHATEI
CepeMHbI OTPE3KA, PACCTOSHUE MEXKTY
JIBYMSI TOUKAMH




0) CaMOKOHTPOJIb; UCIIOJIB30BAThH
IIpUEMBI PEPIIEKCUN VI OLIEHKU
CHUTYyallH, BEI0Opa BEpHOIO
pEIeHHS; - YMETh OLICHHBATh
PHUCKYU U CBOEBPEMECHHO
MPUHAMATh PEIIeHUS [0 UX
CHIKCHHUIO; B) IMOLIMOHAILHBIIA
HHTEJUJICKT, IPeAnOaraonii
chOpPMUPOBAHHOCTE: BHYTpEHHEH
MOTHBAIMY, BKIIFOYAIOIICH
CTPEMJICHUE K JOCTHKEHUIO LENTH
U yCHEXY, OITAMHU3M,
HHUIUATUBHOCTh, YMEHHUE
NeHCTBOBATE, HCXOS U3 CBOUX
BO3MOXKHOCTEH; - SMIIaTHH,
BKJIIOYAIOIIEH cioCOOHOCTD
TIOHUMATDH SMOIUOHAIBHOE
COCTOSIHHE APYTHX, YIUTHIBATH
€ro MpU OCYLIECTBICHUN
KOMMYHHUKAIIUH, CIIOCOOHOCTD K
COYYBCTBHIO U COIIEPEXXUBAHUIO; -
COLIMATBHBIX HABLIKOB,
BKJTIOYAIOIIXAX CIIOCOOHOCTh
BBICTPAMBATh OTHOIIEHUS C
JIPYTUMH JIIOABMH, 3200 TUTECH,
MIPOSBIISTL HHTEPEC U pa3periarh
KOH(IIIKT




OK 04 D¢ ¢extuBHO
B3aHMOJICHCTBOBATh U
paboTaTh B KOJUIEKTHBE
U KOMaHJIE

rOTOBHOCTB K CAMOPa3BUTHIO,
CaMOCTOSITENIBHOCTH U
CaMOONpe/IeICHUIO; ~-OBIaICHUE
HaBBIKaMH y4ueOHO-
HCCJIEIOBATENILCKOM, IPOSKTHOM 1
COLMAIBHOM IEITEIbHOCTH;
Ognayienve yHUBEPCATbHBIMU
KOMMYHHUKaTHBHBIMU
JeficTBusIMU: 0) COBMECTHas
JIESATEIILHOCTD: - IOHUMATh U
KCTI0JIB30BaTh MPEUMYLIECTBA
KOMAaHJHOW W WHIUBUIY AJIBHOU
paboThI;

- YMETh ONEPUPOBATH HOHATHAMU:
CIIy4YaiiHBIA OIBIT M CIy4aiiHOe COOBITHE,
BEPOATHOCTH CIIy4altHOTO COOBITHS; YMETh
BBIYHCJIATE BEPOSTHOCTD C
HCIIONH30BaHUEM IpaddecKUX METOMOB;
IPUAMEHATH QOPMYJIBI CIOXKEHUS U
YMHOXKEHUS BEPOATHOCTEH,
KOMOUHATOPHBIE (aKTH ¥ HOPMYIILI IPH
pellIeHUH 32]1a4; OLEHUBATL BEPOATHOCTH
peaTBbHBIX COOBITHUH; 3HAKOMCTBO CO
CITyYalHBIMHU BEJIMYHHAMH,; YMEHHE
IIPUBOLMTE IIPUMEPHI IIPOSBIIEHUS 3aKOHA
OOJIBLINX YUCEN B IPUPOAHBIX U
OOIIIECTBEHHBIX SIBICHUAX; - YMETh
cBOOOHO ONIEPUPOBATH MOHATHSIMHU:
CTENEHD € LEIBIM I10KA3aTeIeM, KOPEHb
HATypaILHOM CTENEHHU, CTCICHD ¢




R
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- IPUHMMATBD LIeJI1 COBMECTHOH
JESTENbHOCTH, OPIaHU30BbIBATH U
KOOpAMHUPOBATh JEUCTBUA 110 €€
JOCTHXXEHHUIO: COCTABJIATE IUIaH
JIEUCTBUH, pacTIpENCIISITE POJIH C
YYETOM MHEHMI YYaCTHUKOB
00CYKAaTh pe3ynbTaThl
COBMECTHOH palboTHI; -
KOOPAWHUPOBATH U BBIIOTHSITH
paboTy B yCIOBUSIX PEAIBHOTO,
BHPTYaJILHOTO U
KOMOWHUPOBAHHOTO
B3aUMOJIEHCTBHUSI; - OCYLIECTBIIATH
MO3UTUBHOE CTPATETUYECKOE
IIOBEJICHHUE B PA3THYHbIX
CUTYyalUsX, IPOSBIATH TBOPYECTBO
U BooOpakeHue, ObITh
HHUIUATHBHBIM. OBJIa/IeHNEe
YHUBCPCAIBHBIMHU PETYISITUBHBIMU
JeHUCTBUSAMU: T) IPUHSATHE ce0s U
JPYTUX JIFOAEH: - IPUHUMATh
MOTHBHI H apTYMEHTBI APYTHUX
JroAelt IpH aHATM3€E PE3yIIbTATOB
JIeITENTFHOCTH; - IIPU3HABATh CBOE
IpaBo U MPaBO JIPYTUX JIFOjIeH Ha
omuOKY; - pasBUBATE CIIOCOOHOCTD
MOHUMATE MHD C IO3UIIUH JIPYTOro
qesoBeKa

pallMOHABEHBIM TOKa3aTeNeM, CTEIEH) ¢
TCHCTBUTENBEHBIM (BEIICCTBEHHBIM )
NoKa3aTeneM, Jorapudm ducna, CUHyC,
KOCHHYC Y TaHI'€HC IPOU3BOJIBHOTO
YUCIIA; - YMETh CBOOOJHO OEpUpoBarh |
noHATUAME: rpaduK GyHKOUH, oOpaTHas
hYHKIINS, KOMITO3UIMS HYHKIIHH,
NUHeHHas QyHKIWS, KBaIpaTHUHAS
(bYHKUHSA, CTCICHHAsE QYHKIUSA C HeJTbIM
MOKa3aTelleM, TPUTOHOMETPHUHIECKIE
byukumu, o6paTHBIE
TPUTOHOMETPHUYECKHE PYHKITHH,
roxaszaTenbpHast U jorapuMudeckas
(GYHKLUH; YMETh CTPOUTH IpadUKH
byHKIMH, BRIIOTHATH NpeoOpa30BaHus

|

/

I
|

rpaduxoB QyHKIHH; - yMETh !

UCIIOJIB30BATh TpaduKe QyHKITHH s
H3YUYeHHS [IPOIECCOB U 3aBHCHMOCTEH
TIpH peIIeHUH 3a/1a4 U3 JIPYTIuX yuyeOHBIX
TIPEAMETOB U U3 PEANbHON YKU3HY;
BRIpaxaTh GopMyJIaMH 3aBUCUMOCTH
MEX/Iy BEJIMYHHAMH; - CBOOOIHO
OTICPUPOBATE IIOHSTUSIMH: YETHOCTD
GYHKAMH, TIEPHOTUYHOCTE (BYHKIUH,
OTpaHUYEeHHOCTh DYHKIINH,
MOHOTOHHOCTB (yHKLIHU, 3KCTPEMYM
byHkun, HauOoblee U HauMEHbIIIEE
3HaYeHUs (HYHKIIUH Ha IIPOMENYTKE;
YMETE IIPOBOIUTE UCCIETOBAHNE
(hYHKIIHH; - YMETb UCIIOTH30BATh
cBoficTBa U rpaduku GyHKUUN 1yid
peleHys ypaBHEHUH, HEpaBEeHCTB | 3a/1a4
C mapameTpamMu; n300paxkars Ha
KOOPAUHATHOH INIOCKOCTH MHOXKECTBA
pPENICHUH ypaBHEHHUH, HEPABEHCTB H HX
CUCTEM




OK 05 OcyniecTBadTh
YCTHYIO M TUCEMEHHYIO
KOMMYHHUKAIIHIO Ha
TOCYJapCTBEHHOM SI3bIKE
Poccuiickoit enepanuu
C YYETOM 0COOCHHOCTEM

B obnacti 3cTETHIECKOTO
BOCIIUTAHHMS: - 3CTETUUECKOE
OTHOIICHUE K MUPY, BKIIIOYAsI
ACTETHKY OBITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA,
TPyZAa U OOIIEeCTBEHHBIX
OTHOIICHHMIM; - CLIOCOOHOCTD
BOCIPMHMMATD Pa3IMYHBIC BUIBI
UCKYCCTBA, TPATUIIHH U
TBOPYECTBO CBOETO M JAPYTHX

YMETh OIIEPUPOBATh HOHATHAMHE: CPeIHES
apu(METHUECKOE, MEIUaHa, HauOOMELIee
1l HauMeHbIIee 3HAUeHHs], Pa3Max,
JUACTIEPCHs, CTAHJAPTHOE OTKIOHCHHUS
YHCJIOBOTO HA0OPa; YMEHUEC MU3BJICKATY,
UHTEPIPETUPOBATH MHGOPMAITHIO,
IPE/ICTABICHHYIO B Ta0MHNAX, Ha
JparpaMmmax, rpaprkax, 0Tpaxarony o
CBOMCTRA peaIbHBIX [IPOLIECCOB U
SIBJICHUI, IPEICTABIIATH HHGOPMALIMIO &'




COLIHAJIbHOT'O 1
KYJIBTYPHOI'O KOHTECKCTa

HapOJIOB, OUIYIATh
SMOIMOHAIBEHOE BO3ACHCTRIE
HCKYCCTBa; - yOKIEHHOCTH B
3HAYUMOCTH UISI JIMYHOCTH U
00IIeCTBa OTEUYECTBEHHOTO U
MHPOBOTO HCKYCCTBA, 3STHHYECKHX
KyJIBTYPHBIX TPagUIui U
HapOJHOTO TBOPYECTBA; -
TOTOBHOCTH K CAMOBBIPAIKEHHIO B
Pa3HBIX BUJIAX HCKYCCTRA,
CTPEMIJICHHUE MTPOSABJIATE KAUCCTBA
TBOpYECCKOU TuuHOCTH; OBJIaIcHHE
YHHBEPCATbHBIMH
KOMMYHHKaTUBHBIMU NEHCTBUAMM:
a) o0OIIeHure: - OCYIIECTRIATh
KOMMYHHUKAIIUHU BO Beex chepax
YKU3HH, - PACTIO3HARATH
HeBepOalbHbIC CpeACTBA O0IEHMS,
[IOHAMATh 3HAYCHUE COLHAIbHBIX
3HAKOB, PACIIO3HABAThH
OPEANOCHUTKHA KOHQIUKTHBIX
CUTYalluil U CMAr4aTh KOHQIHUKTEL,
- Pa3BEPHYTO U JIOTHYHO U3JIaraTh
CBOIO TOYKY 3PEHHSI C
HCIIOIB30BAHUEM S3BIKOBBIX
CpeJICTB

MIOMOIIBIO TaOMUI] ¥ JUArpaMm;
HCCIICI0OBATh CTATUCTHUECKUE JAHHEIC, B
TOM YHCJIE C IPUMEHECHUEM rpad) uuecKux
METOJIOB U SNIEKTPOHHBIX CPEJCTB; - YMETh
OTIepUPOBATH MOHITHIMMU: TOUKA, IpsMas,
IJI0CKOCTh, IPOCTPAHCTBO, ABYTPAHHBIN
YTOJI, CKPEHIMBAIOIMUECS MTPAMBIE,
HapayieNIbHOCTD ¥ MEPISHINKYISIPHOCTE
NPSIMBIX U TIOCKOCTEH, YIOa MeX Iy
NPSIMBIMU, YTOJT MEXIy MPAMOH 1
IIOCKOCTBIO, YTOJNI MEX/TY IIOCKOCTSIMM,
paccTosiHHE OT TOYKH JI0 ITJIOCKOCTH,
PacCTOSTHUE MEKTY MIPSMBIMY,
paccTOsTHUE MEXKJLY IJIOCKOCTAMU; - YMETh
MCTIONIb30BATh NPH PEIICHUH 3a1au
U3y4YEHHbBIE (PAKTHl U TEOPEMBI
TIaHUMETPUH; YMEHUE OLIEHUBATh
pa3zMepbl 00BEKTOB OKPYIKAIOIET0 MUD




OK 06 IposBasaTs
rpaXIaHCKo-
NaTPUOTUYECKY O
TO3UIHIO,
JEMOHCTPUPOBATE
OCO3HAHHOC IIOBEACHUE
Ha OCHOBE
TpaJuIIUOHHBIX
OOIIECUSTIOBEUCCKIX
LICHHOCTEW, B TOM YHCJIE
C YYETOM TapMOHU3alUU
MEKHAMOHAJIBHBIX
UMEKPETUTHOZHBIX
OTHOITICHUH, TPUMEHATD
CTaHJAPTEI
AHTHKOPPYIIIKOHHOIO
MMOBEICHAMN

- OCO3HaHHUC O6y‘1aIOI_HI/IMI/ICSI
POCCHICKOMN rpakJaHCKOR
UJICHTUYHOCTH; -
IleJIeHAIIPaBIICHHOE pa3BUTHE
BHYTpPEHHEH [TO3UIMH JINYHOCTU Ha
OCHOBE JYXOBHO-HPAaBCTBECHHBIX
LICHHOCTEN HapoaoB Poccuiickoi
denepannn, HICTOPUIECKUX U
HallMOHATILHO-KYJIBTY PHBIX
Tpanunuii, GopMHpPOBaHKE
CUCTEMBI 3HAYUMBIX LICHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYNIIMOHHOIO
MUPOBO33pPEHUS

YMETh ONEPUPOBATH MOHATUSIMU:
OpsIMOYTONIbHAS CHCTEMa KOOPUHAT,
KOOPIHHATH! TOUKH, BEKTOD, KOOPAUHATEI
BEKTOpa, CKaJSIPHOE MPOU3BEACHHUE, YTl
MEXY BEKTOPAMH, CyMMa BEKTOPOB,
HPOU3BEICHUE BEKTOPA Ha YUCIIO;
HAXOAHUTH ¢ TOMOLILIO U3YUEHHBIX
(hopMyJI KOOPIUHATE CEPEIUHE] OTPE3KA,
PACCTOSIHUE MEXKITY IBYMS TOUKAMHU; -
yMETh BBIOUPATL MTOAXO ISIUTHH
W3YYCHHBIN METOJ] AJIS PEeLIeHUs! 3a/1a4H,
pacro3HaBaTh MaTeMaTH4ecKue GakTel U
MAaTEeMATHYCCKUE MOJCITH B IPUPOTHBIX U
OOIIEeCTBEHHBIX SBIEHUSIX, B HCKYCCTBE;







IIPABOCO3HAHUS, JKOJIOTHICCKOH
KyJBbTYPBl, CIOCOOHOCTU CTaBUTH
LEIH | CTPOUTD KM3HEHHBIE TIAHBI,
B gactu rpakaaHCKoOro BOCIUTaHUS:
- OCO3HaHUE CBOHUX
KOHCTHTYUHOHHBIX IIpaB U
00s13aHHOCTEH, YBa)KCHHUE 3aKOHA U
IIPABOIIOPSIIKA; - MPUHATHE
TpaaHLIMOHHAIX HAllMOHAIBHBIX,
00IIeYenOBEUSCKUX
TYMaHUCTUYECKUX U
JEMOKPATUUYECKUX LICHHOCTEH; -
TOTOBHOCTH IPOTHBOCTOATE
MIEOJIOTUH IKCTPEMHU3MA,
HaI[MOHAIN3Ma, KceHodoouY,
JIUCKPUMUHAIIH 110 COLMAIbHBIM,
PENUTHO3HEIM, PACOBEIM,
HaLMOHAJIBHBIM IIpU3HaKaM; -
IFOTOBHOCTH BECTH COBMECTHYIO
JIesITeNIHHOCThL B MHTEpecax
rpakIaHCKOr0 00IIecTRa,
y9acTBOBATDL B CAMOYIIPABIICHUH B
obuteobpa3oBaTeIbHON OpraHU3alun
U AETCKO-IOHOUIECKUX
OpTraHU3aluaX; - YMEHHE
B3aUMOJEHCTBOBATL C COLHANIBHBIMU
WHCTUTYTAaMHU B COOTBETCTBHHY C UX
GYHKITUSIME U HA3HAYEHUEM; -
TOTOBHOCTD K TYMaHUTapHOH 1
BOJIOHTEPCKON JCATENBHOCTH;
IMATPUOTHICCKOTO BOCIIUTAHUSA: -
c(hOpMHPOBAHHOCTb POCCUHACKOM
I'paXAaHCKOW HACHTUYHOCTH,
IIATPUOTU3MA, YBAKEHHUA K CBOEMY
Hapoay, 4yBCTBA OTBETCTBEHHOCTH
nepea Poanuo#, ropaocT 3a cBo#
Kpali, cBOI0 Po/iMHy, CBOH SI3BIK U
KyJbTYPY, IPOLLIOE W HACTOALIEE
MHOTOHAIMOHATIBHOTO HAapoJa
Poccun;

YMeHHE TIPUBOJUTH TIPHUMEPEI
MaTeMaTHYECKUX OTKPERITUN POCCUUCKOHR U
MHPOBO# MaTeMaTH4YECKOM HAyKH. - YMETh
OIIEPHPOBATD ITOHATHAMM: CITydalHbIN
OITBIT U CiTyyaifHOe COOBITHE, BEPOATHGCTE
CTy4altHOTO COOBITHS; YMETH BBIUMCIISITS
BEPOSATHOCTH C UCIIOJIB30BAHUEM
rpapUUeCKUX METOJOB; TPUMCHSITh
(OPMYJIIBI CIIOKEHUS U YMHOXKEHHS
BEPOSITHOCTEM, KOMOUHATOPHBIE (PaKTHI 1 \
(GOpMYJIBI IPU PEIIECHMY 3a4a4; OLICHUBA T
BEPOSTHOCTH PEATHLHBIX COOBITHI,
3HAKOMCTBO CO CJTyUailHBIMY BETMYHHAMLI:
yMEHHE TPUBOIUTE IPUMEpPS] IPOSBIEHMs: |
3aKoHa OOJNBIIMX YUCEN B IPUPONHBIX U |
OOUIEeCTBEHHEBIX SBJICHUSIX |




- IIEHHOCTHOE OTHOIIICHHUE K
rOCyXapCTBEHHBIM CHMBOJIAM,
UCTOPUYECKOMY U IPUPOJHOMY
HaCIequI0, MaMSITHUKAM, TPAIALIUASIM
HaponoB Poccun, ocTinxeHusIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTHSX U TPYJE; - uaeitHas
yOeXKIICHHOCTH, TOTOBHOCTE K
CITy>keHuIo 1 3amute OTeuecTna,
OTBETCTBEHHOCTb 3@ €0 CYAL0Y;
OCBOEHHBIC
00y4JaroIUMHUCIMEKIIPEIMETHBIE
MIOHSTHUS ¥ YHUBEpCAIbHEIE YueOHbIE
NefCcTBUA (peryNaTUBHBIC,
IMO3HABATEJILHEIE,
KOMMYHHKATHBHbIE); - cIOCOGHOCTD
WX UCIHOJIL30BAHUS B
Mo3HaBaTeIbHON U COMANbHOH
NpaKTUKE, TOTOBHOCTD K
CaMOCTOSITEILHOMY ITJIAHUPOBAHUIO
U OCYIIIECTBIICHUIO YUeOHOH
JEeSTeNbHOCTH, OpPraHu3allHi
yu4eOHOTO COTPYJHHUECTRA C
HEAaroTHueCKUMHU pabOTHUKAMH U
CBEPCTHUKAMHU, K yYaCTHIO B
MMOCTPOCHUM UHANBUAYAIBHON
00pa3oBaTENILHOM TPAEKTOPHH; -
OBJIaJICHUE HABBIKAMH yueOHO-
HCCNEN0BATEIbCKON, ITPOCKTHON 1
CONHANILHOMN JeSTeIbHOCTH

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

5> PEeKTUBHO
JIEACTBOBATH B
Ype3BLIYAHHEIX
CHTYyanus

- HE IPUHUMATE JEHCTBH,
IIPUHOCSIINE BpeJ OKPYKarOIIeH
cpene; - yMeTh IPOTHO3UPOBATh
HEeOJIaronpUATHBIE KOOI UYECKUE
MIOCNEACTBUS IIpeANPUHUMAEMBIX
JEeUCTBHI, IPEAOTBPAIIATE UX; ~
PacllMpUTh ONIBIT ACATEILHOCTH
SKOJIOTHYECKOY HANPABIIEHHOCTH;

- YMETH OIIEPHPOBATH IIOHATUSAMU:
¢byHKUMs, HenpepbIBHAs QyHKINS,
[IPOU3BOHAS, IEPBOOOPA3HAas,
onpeleNcHHBIN UHTETrpall; YMETh
HaXOJUTb IPOU3BOAHBIE JIEMEHTAPHBIX
(YHKLIMH, UCTIONB3Ys CIPAaBOYHbIC
MaTepUalIbl, ACCAENOBATH B MPOCTENINNX
cirydasx QyHKITHM Ha MOHOTOHHOCTb,
HAXOJUTHL HAaUOOJBIINE ¥ HAUMEHBIINE
3HaYeHus QYHKIMIL; CTPOUTH Tpaduku
MHOT'OYJIEHOB C UCIIOJIB30BAHAEM
anrapara MaTeMaTHYECKOTO aHaIIN3a;
IIPUMEHSTH IPOU3BOIHYIO IIPH PELICHHH
3a/1a4 Ha JBUKEHUE; PEIIATh IPAKTHKO-
OpYEeHTHPOBAHHEIE 3a71a4H HA
HarOOJbIIKE U




- pa3pabaThIBaTh IJIaH PEUICHUS
1po6JIEMBI C YUETOM aHaNu3a
UMEIOHIMXCS] MATEPHAIBHBIX U
HeMaTepHalbHBIX PECYPCOB; -
OCYIIECTBIATH IieJICHANPABIIEHHEIIT
TIOUCK MIEPEHOCa CPEACTB U cocoboB
JeicTBrS B TpO(ECCHOHATBHY O

HauMCHBIINE 3HAUCHHS, Ha HAX0XKACHHE
IIyTH, CKOPOCTH B YCKOPEHHS; - YMETh
OTIEPUPOBATH IIOHATHSIMH: JBHKCHUE B
IPOCTPAHCTBE, TOJ00HBIC (GUTYPHI B
POCTPAHCTBE; MCIOH30BATh OTHOIIICHHE
Ioaeii moBepxXHOCTEH U 00BEMOB
non00HBIX GUTYp NPH PEIeHNH 33,134 -

cpeny; - yMETh IEPEHOCHTE 3HAHUS B
ITO3HABATEIBHYIO M MPAKTHYECKYIO
00NIacTH JKU3HEEATENBHOCTH; -
npeajiaraTb HOBBIC IIPOEKTHI,
OLICHHUBATH UJIEH C NTO3UIIUU
HOBHW3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKOM 3HAYMMOCTH; - JaBaTh
OIIeHKY HOBBIM CUTYAallUsIM, BHOCUTD
KOPPEKTHUBBI B JCSITEIEHOCTD,
OLIeHMBATh COOTBETCTBHE
pe3yJILTaTOoB Lielis

YMETb BBIYHUCIATE T€OMETPUIESCKHE
BEJIMUYUHBI (JUIMHA, YTOJI, IIOWAb,
00BeM, TUIOIAb TOBEPXHOCTH),
WCTIOJIB3Y S U3yUeHHEIE (OPMYIIBI 1
METO/IBI

T e

3.4. BLINYCKHYK, OCBOMBIIMI 00pa30BaTE/IbHYIO IIPOrpaMMy, KOJKEH 00JIafaTh NMPOMECCHOHALHBIMY KOMIIETEHUMAMY (1asee -
[1K), cooTBETCTBYIOIIMMY OCHOBHBIM BHIAM ACATCIBHOCTH:

3.4.1. PazpaGoTka MoayJiei nporpaMMHOT0 o6ecrnedeHus 1t KOMIBIOTEPHBIX CUCTEM:

[IK 1.1. ®opMupoBaTh aIrOpAUTMBI Pa3pabOTKH TPOTPAMMHBIX MOMYJIEH B COOTBETCTBHH C TEXHUYECKUM 33TaHUEM.

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

ITK 1.3. BoimoiHsTh OTNa Ky NPOrpaMMHBIX MOAYJIEH ¢ HCIO/Ib30BaHUEM CNEUUATTU3UPOBAHHLIX POrPAMMHBIX CPEACTB.
1K 1.4. BoINOTHATH TECTHPOBAHHE MPOTPAMMHBIX MOLYTEH.

ITK 1.5. OcyuniecTBnaTh pe(akTOpUHT Y OITHMHU3ALMIO IPOrPaMMHOIO KO3,

TIK 1.6. Pa3pabaTsiBaTh MOIYJIH [IPOrpaMMHOT0 06eceTeH s Ul MOOUIILHBIX IIIaT(GOpM.

3.4.2. OcyuiecTBACHHE WHTEIPALUU IPOrPAMMHLIX MOIYNEH:

[1K 2.1. Pa3pabatbiBaTh TpeOOBaHHUs K IPOrPAMMHBIM MOTY/IAM HA OCHOBE QHANU3a NPOEKTHON U TEXHWICCKON NOKyMEHTAllUK! Ha
npeIMeT B3aUMOAEeHCTBHA KOMIIOHEHT.

1K 2.2. BLITIONHATS MHTETPALIMIO MOXYJIE! B IporpaMMHOe 00ecTIeueHuUE.
1K 2.3. BLINOJHSTE OTAAAKY NPOrpaMMHOTO MOIYJIA ¢ UCTIONB30BAHHUCM CIIELUATU3UPOBAHHBIX TPOrPaMMHBIX CPEACTB.
TIK 2.4. OcymecTBaaTh paspaGoTKy TECTOBLIX HAGOPOB M TECTOBBIX CIIEHAPHEB /1A IIPOTPAMMHOTO 00ECTICHEHHS.

TK 2.5. TIpousBOMMTL MHCMEKTUPOBAHME KOMIIOHEHT MPOrPaMMHOI0 OOECMEUYeHUs Ha NpEAMET COOTBETCTBHMs CTaHdapTam
KOJUPOBAHUS.

3.4.3. PeBptoVpoBaHNE NPOTPAMMHBIX NIPOTYKTORB:
1K 3.1. OcymecTBIATh PSBHIORPOBAHUE NPOrPAMMHOIO KOJa B COOTBETCTBUU ¢ TEXHUUECKOH NOKYyMEHTAUHCH.

[TK 3.2. BEINONHATE IpoUece H3MEPEHUSI-XaPaKTEPUCTHK KOMIIOHEHT NPOIPAMMHOTO NIPOAYKTa [Jisi ONpeNle/IeHUs COOTBETCTBUS
3a[aHHBIM KPUTEPHAM.

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




CPEACTB C LIEJIBIO BLIABJICHHA OIMOOK ¥ OTKIOHEHMS OT ajJropurmMa.

ITK 3.4. TIpoBOxUTE CpaBHUTENBHBIM aHAIW3 POrPAMMHLIX MPOLYKTOB M CPEACTB Pa3paboTKH, ¢ LB BbIABICHHS HAMITYYLIETO
PEIUCHUA COMIACHO KPUTEPHSAM, OTPENENEHHbIM TEXHHYECKHIM 3aJaHICM.

3.4.4. ConpoBoXxJeHUE M OOCITY)KMBAHHE TPOrpaMMHOTro obecriedeHHs KOMIBIOTEPHbIX CUCTEM:
[TK 4.1. OcyurecTBIATh HHCTAUIAUMIO, HACTPOUKY U 00CIyKUBAHKE TIPOTPAMMHOTO 00ECIeUeHU KOMITBIOTEPHBIX CUCTEM.
TIK 4.2. OcymecTBIITh N3MEPEHUS IKCILTYaTallMOHHBIX XapaKTePUCTHK NMPOrPaMMHOT0 00eCHeueH!s] KOMIBIOTEPHBIX CUCTEM.

[K 4.3. BoinomauaTs paboTel 1O MOJU(HUKALMKM OTAENBHBEIX KOMIIOHEHT MPOrPaMMHOIO oOecreueHUs B COOTBETCTBUM C
NoTpeOHOCTAMY 3aKa3unKa.

[IK 4.4. ObecneunBath 3alIUTy NPOrpaMMHOI0 00ecredeHts KOMIIBIOTEPHBIX CUCTEM NMPOTPaMMHEIMU CPEACTBAMU.
3.4.5. [IpoekTrpoBaHue U pa3padoTka HHGOPMALIMOHHBIX CHCTEM:
[K 5.1. Cobupars UCXOAHBIE TaHHBIE M pa3padOTKU NPOEKTHOMH JOKYMEHTALMU HA2 MH(QOPMALMOHHYIO CUCTEMY.

[IK 5.2. Pa3pafaTbiBaThb MPOCKTHYIO [ITOKYMEHTALMI0 HAa pa3paboTky HHQOPMALMOHHON CHUCTEMBl B COOTBETCTBUM C
TpeOOBaHUAMY 3aKa3dMKa.

K 5.3. Pa3pabarsiBaTh NOACHCTEMbI 6€3011aCHOCTH HH(GOPMALHOHHON CHCTEMBI B COOTBETCTBHH C TEXHUYECKUM 3a1aHUEM.
[1K 5.4. ITpousBoauTs pa3paboTky Momgyneid UHGOPMALIMOHHON CHCTEMBI B COOTBETCTBUM ¢ TEXHHYECKUM 3alaHUEM.

[IK 5.5. OcyuiecTnIaTs TECTUPOBAHHE HHDOPMALUOHHON CHCTEMBbI Ha Talle ONMBITHON SKCITyaTallly ¢ (pUKcauHel BLIABICHHBIX
omubOK KOMUPOBAHUS B pa3pabaThIBAEMbIX MOLYAX HH(POPMALMOHHON CUCTEMBL

T1K 5.6. Pa3zpabarbiBaTh TEXHUYECKYIO JOKYMEHTALMIO HA SKCILTYaTALIUIO MH(bopMaun_OHHoﬁ CUCTEMBI.

[TK 5.7. [Ipou3rouTh OLEHKY HHOOPMAIIUOHHOH CHCTEMbI JUTS BBIABJIEHHA BO3MOXHOCTH €€ MOACPHH3ALIUA.
3.4.6. ConpoBoskieHHE UH(POPMALIMOHHBIX CHCTEM:

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

1K 6.2. BelnoiHATE WCHpaBjieHre OMMOOK B TPOTPAMMHOM KoJe WH(POPMAaIMOHHOH CHCTEMBI.

I1K 6.3. PaspabarbiBaTh 00yUaOLIy0 JOKYMEHTAUMK 418 N10Jb30BaTeNeli HHPOPMALIMOHHOM CUCTEMBI.

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

ITIK 6.5. OcyUIeCTBIATh TEXHUUECKOE CONPOBOXKCHNE, OOHOBNEHNE W BOCCTAHOBIICHHE JAHHBIX MH(OOPMALMOHHOH CUCTEMBI B
COOTBETCTBUH C TEXHUUECKUM 3a1aHHEM.

3.4.7. CoanMuHUCTpHpOBaHKE 0a3 AaHHBIX M CEPBEPOB.
[TK 7.1. BeISBIATL TEXHHYECKHe 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,
HeoOxoauMBbIe Ui paboThl 6a3 NaHHBIX U CEPBEPOB.

ITK 7.4. OcyuiecTBnsTh aIMMHUCTPHpOBaHKe 0a3 JaHHBIX B paMKax CBOEH KOMIETEHUHH.

TIK 7.5. TlpoBoguTth aymWT cUcTeM O€30TacHOCTM 0a3 JaHHBIX M CEpBEPOB C MCIOJB30OBAHMEM pETNAMEHTOB MO 3alUWTE
uHpOpMaLWH.

3.4.8. PazpaboTka nu3atiHa BeO-npuiloKeHNH!
ITK 8.1. PaspabateiBaTh AU3aiH-KOHUENMK BEO-TIPUIIOKEHUH B COOTBETCTBHM ¢ KOPNOPATHBHBIM CTUJIEM 3aKa3dHKa.
TTK 8.2. MopMupoBaTh TpeGOBaHKA K AHU3aliHy BeO-IpHN0KeHUl HAa OCHOBE aHAIN3A IPEAMETHOH 00/1acTH 1 HENEBO ay TMTOPHHU.

I1K 8.3. OcyuiecTnaTh paspaboTKy Au3aiiHa BeG-NPUIOKEHHUS C yUETOM COBDEMEHHBIX TEHACHUMH B 00,1acT1 BEO-pa3paboTKA.



3.4.9. [IpoekTupoBaHue, pa3padoTKa U ONTHMHU3ALMS BEO-IPUIOKEHUI:

ITK 9.1. Pa3pabaTbiBaTh TEXHWYCCKOE 3aAaHNIE HA BEO-TIPUNIOKEHNE B COOTBETCTBUU ¢ TPEGOBAHMAMM 3aKa31HKa.
[1K 9.2. Pa3pabartbiBaTh BeO-NPUIIOKEHNE B COOTBETCTBUHM C TEXHUYECKUM 33 JaHHEM. ‘

T[1K 9.3. Pa3pabatsiBaTh MHTEpdElic nonp30BaTens BeO-ITPUIIOKEHNN B COOTBETCTBHH C TEXHUYECKUM 33aHUEM.

K 9.4. OcymecTBnaTh TEXHHYECKOE CONPOBONKIEHUE U BOCCTAHOBIEGHUE 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 cTaTHcTHYecKOH HHPOPMAlMM 0 pabore BeO-mpritoxkeHud Ui aHanuza 3QGEKTHBHOCTH €ro
padoTHL.

I1K 9.8. OcymecTBIsTE ay ANT O€30MACHOCTH BEO-NIPHIOXKEHHS B COOTBETCTBUM € PeriaMeHTaMy No 6e30MacHOCTH.
K 9.9. MoaeprusupoBaTh BeG-NPUIOKESHUE C YIETOM NTPABUIT ¥ HOPM NOATOTOBKH UH(POPMALMHK T OMCKOBBIX CHCTEM.

MK 9.10. Peanu3oBuiBath MEPONPHUATHA 1O NMPOABHKEHHIO BeO-NPHUIOKEHNH B MAPOPMALIMOHHO-TENEKOMMY HUKAlIMOHHOM ceTr
"HHTepHet".

3.4.10. AnMyuHUCTpRpoBatne MHPOPMALMOHHBIX PECYPCOB:

K 10.1. O6pabateiBaTh CTATUYECKUH ¥ TUHAMUIECKHH HEDOPMALIHOHHEIN KOHTEHT. -

TIK 10.2. Pa3pabarhiBaTh TEXHUUECKHE JOKYMEHTHI AN ypaBaeHs HHPOPMALMOHHBIMU PECYPCaMH.

3.4.11. Pazpaborka, aqIMUHHUCTPUPOBAHNUE U 3alUTa 0a3 JaHHbIX:

TK 11.1. Ocywmectisth cbop, 00paboTKy ¥ aHAIN3 HHPOPMALIUK I TPOEKTUPOBAHUA 633 NaHHbIX.

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

K 11.3. PazpabaTsipaTh 00beKTH 0a3bl JAHHEIX B COOTBETCTBHU C pe3yNbTaTaMU aHalli3a NpeaMeTHOH o0nacTu.
ITK 11.4. PeanusoBbiBaTh 0a3y JaHHBIX B KOHKPETHOR CUCTEME ynpaBieHHa 0a3aMy JaHHbIX.

TK 11.5. AaMuHUCTpUpOBaTh Basbl AAHHbBIX,

[TK 11.6. 3aummars nHdpopmauuio B 6a3e JaHHBIX C UCMOJIE30BAHUEM TEXHOJNOTHH 3alUTEl HHPOPMALUH.

3.5. MunuManbHele TPeOOBAHUA K pe3ylbTaTaM OCBOCHMS OCHOBHBIX BHIOB JAEATEAbHOCTH oOpa30BaTEeNIbHOM NpPOrpamMmbl
npencTasiieHs B npusioxkennu N 2 k HactosmeMmy OI'OC CIIO.

3.6. O6pazoBareibHas OpraHM3alMd CAMOCTOSTEIBHO [NIAHUPYET pe3yibTaThl 00ydeHus MO OTACHbHLIM AUCHUILIMHAM, MOIYJISAM
¥ NPaKTHKaM, KOTOpbIe DOMKHBI OBITH COOTHECEHBI ¢ TpeOyeMBIMU pe3yibTaTaMHM OCBOCHHMs 00pa3oBaTelbHOM NpOrpamMmel

(KoMIEeTeHIMAMM BbITy CKHAKOB). COBOKYITHOCTD 3aIIaHVPOBAHHBIX Pe3yJIbTaTOB OOYUEHHS A0IKHA 00eclieYnBaTh BBITYCKHUKY
ocBoenne Beex OK u I[TK, yeranosnennsix Hactosuum OIOC CIIO.

I1K ykasbiBatorcs B coorBerctBrM ¢ PI'OC CIIO peanusyemoii npodeccu / crieiuanbHOCTh

Pazgea 1. O0mue mosiosenust



Hacrosas ocHOBHasA 06pa3oBaTeNbHAs IpOorpaMMa cpeiHero npodecCHOHaIbHOTO 00pa3soBaHus 110
cnenuansrocT 09.02.07 «MHGOpMaLMOHHBIE CUCTEMBI H IPOTPaMMUPOBAaHHE) pazpaboTaHa HAa OCHOBE
deneparbHOTO rocy 1apCTBEHHOr0 00pa30BaTeIbHOrO CTaHIAPTA CPERHErO NPOPECCHOHANBEHOIO
obpazoBanus no cnenuansHocTr 09.02.07 «MHEOpMaMOHHBIE CHCTEMBI H IPOT pAMMUPOBAHHEY,
YTBEPXKIEHHOTO IpuKa3oM MuHucTepeTBa oOpa3zoBanus U Hayku oT 9 nexabpst 2016 roga Ne 1547
(3aperucTpuposad MunHCcTEpcTBOM IocTuLuH Poccuiickoit @enepannu 26 nexabdbps 2016r.,
peructpannonssii Noe44936) (naee — ®I'OC CII0).

1IOOII CIIO onpenensieT peKOMEHAOBaHHEIM 00bEM U COAepIKAHNE CPeTHETO TPO(EeCCHOHATBHOTO
obpaszoBanns no crendanbHocT 09.02.07 «HdopManoHEbIe CHCTEMBI U IIPOrPAMMUPOBAHHEY,
IJIAHHPYEMBIE Pe3yIbTaThl OCBOSHHUS 00pa30BaTe)IbHOM NPOrpaMMEl, IPUMEPHBIE Y CIOBUS
00pa3oBaTeIbHOM eI TeILHOCTH.

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

O6pasoBaTebHas IPOrpaMMa, peanusyemas Ha 6ase OCHOBHOIO 0611ero o6pa3osanus, paspabaTeiBaeTCs
06pasoBaTeNbHON OpraHu3aIMel Ha OCHOBE TpeOoBaHuH (eaepantbHOr0 Iocy IapCTBEHHOIO
oOpa3zoBaTenbHOro cranaapra cpeauero obmero obpazopanus u ®I'OC CIIO ¢ ygeToMm noirygaeMoi
crenuansaocte 09.02.07 «MadopManuoHHble CUCTEMBI U TporpaMMmupoBanuey u Hacroswei [I0OI1.

Hopmartusabie ocHoBanus uist pazpabotku [10OII:
— 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 yrepxneruu Ilopsanxa pazpaGoTKu
IPAMEPHBIX OCHOBHBIX 00pa30oBaTeILHBIX IPOIPaMM, IPOBEJICHUS UX SKCIIEPTH3HI U BEACHHS peecTpa
IIPUMEPHBIX OCHOBHBIX 00pa30BaTeIbHBIX TPOTpaMM);

— Ilpnka3 Munobpnayxu Poccuu ot 9 nexabpst 2016 roga Ne 1547 «O06 yrBepxaeHun GpeepanbHOro
TOCYIapCTBEHHOr0 00pa30BaTeIbHOTO CTaHAapTa CPEeHETo IpohecCHOHAIBHOI0 00pa30BaHKs 110
crenuanpaoct 09.02.07 «MudopmanuoHHbIe CUCTEMBI H IPOTPAMMEIPOBAHUE;

— [Ipuxaz Munobpaayku Poccun ot 14 urons 2013 1. Ne 464 «O0 yreepxkaeHuu [Iopsinka opranusauy 1
OCYULIECTBICHUS 00pa30BaTEIbHOM JEITEIEHOCTH 10 00pa30BaTeNbHAIM IPOTPAMMAaM CPEIHErO
npodeccnoHATEHOro 00pa30BaHUY;

— Ilpuka3 Muno6paayku Poccun ot 16 aBrycra 2013 r. Ne 968 «O06 yrBepxaenuu llopsaaxa nposenenus
TOCY/IapCTBEHHOH HTOTOBO aTTeCTallMK 110 00pa30BaTENILHEIM IIPOrPaMMaM CPEAHETO MPO(YECCHOHAIBHOTO
00pa3oBaHU;

— [Tpukaz Muno6prayku Poccun Ne 885, Munnpocsemenns Poccun Ne 390 ot 5 aBrycra 2020 r. «O
IPAKTHYECKON OArOTOBKE 00yJaromuxcs» (BMecte ¢ «I1010xeHIEM O IIPaKTHYECKON [TOArOTOBKE
oOyuaromuxcsy; — [Ipakaz MuHUCTEpCTBa TPy /la M COLMaIbHON 3anuTel Poccuiickon Menepanuu ot 18
Hos6ps 2013 roga Ne 6791 «O06 yreepkaenud npodeccuonansroro cragaapra 06.001 I[Tporpammuct»;

— INpukas MuHuCTEpCTBA TPYA U CONMAIbHOM 3awmuTsl Poccuiickoit Genepanyu ot 17 centadps 2014 roxa
Ne 2250 «O0 yTBepxkaeHH npodeccuoranbHoro crangapra 06.004 Crienuaiuct 1o TeCTUPOBAHUIO B
o0acTi HHPOPMALMOHHBIX TEXHOIOIMH»;

— Ilpukas MunucTepCTBa TPYIa ¥ COUabHoM 3amuTel Poceniickoit @enepanuu ot 11 anpens 2014 rona
Ne 6471 "O6 yrBepskaenuu npogeccuonanbroro cranaapra 06.011 AxmunancTparop 6a3 faHHEIX";



— Ipuxa3 MuHHCTEpCTBa TPy U COMUaIBHON 3amuThl Poccuiickolt ®enepamun ot 8 cenrsbps 2014 rona
Ne 6291 «O6 yTBepxkAeHUU TpodeccroHabHoro cranaapTa 06.013 Cnenuanuct o HHGOPMALKOHHBIM
pecypcamy;

— Tpuka3z MuHHCTEpCTBA TPYIA M CouManbHOR 3amutsl Poccuiickon denepamuu ot 18 wos6ps 2014 roxa
Ne 8961 «O6 yrBepxIeHnn npodeccuoHansHoro cranaapra 06.015 CnennanucT 110 HHGOPMAIHOHHBIM
cucTEMam»;

— [Ipuxas MrHHCTEpCTBA TPYAA M COIMANBHOM 3awurhl Poccuiickol ®emepanun ot 8 centsaOps 2014 rona
Ne 6121 «O6 yTBepkaeHun npodeccruonanpHoro cranaapra 06.019 TexHUYECKHH ITHCATENDY;

— [Iprkas MHHHCTEpCTBA TPYJIA M COUMANLHOR 3amuThl Poccuiickol ®exepannn ot 18 susapst 2017 1. Ne
441 «O6 yTBepxaeHnu podeccuonanbHoro cranaapra 06.035 Paspaborunk web 1 My IbTHME IMHHBIX
NIPUIIOKEHUHY .



2. CTpykTypa u coaep;kaHue 0011e€00pa30BaTEJbLHON JUCHUILTUHBI

2.1. O0bemM AUCUMILIHHBI U BUABI y4eOHOH padoThI

Buja yue6Hoi# padoThl

O0bem B yacax

O06nbem 0Opa3oBaTeIbHOMN NPOrpaMMbl JHCHHIJIHHBI 33()
B T.Y.

OcHoBHOe cofiep:RaHue 310
B T. 4.

TeopeTHYeCKOe 00yueHHe 112
NPpaKTHYECKME 3AHATHSA 168
podeccnonanbLHO-0pUEeHTHPOBAHHOE cofep:KaHne (cojepKaHHe 26
NPHKJIAJTHOTO MOAYJIsA)

BT. 4.:

TeopeTnueckKoe o0yueHue

npaKkTHYecKue 3aHATHS

CamocrosiTesibHAas padoTa 20
IIpomeskyTounas aTrecTanust (3K3aMeH) 4




HanvmeHoBaHMe pa3genos u

CopeprrkaHue yyebHoro matepuana (OcHosHoe 1 npodeccnoHaNbHO- OPUEH-

O6bvem

dopmupyembie

Tem TUpPOBaHHOe), NabopaTopHbIE N NPAKTUUECKNE 3aHATUA, NPUKIAAHOKA MOAY/Ib | YaCOB | KOMMeTeHU MU
(npu Hanuunwm).
i 2 3 4
OcHogHoe codepicaHue
Pasgen 1. 20
NMoBTOopeHue Kypca matema-
TUKM OCHOBHOWM LLUKO/Ibl.
Tema 1.1. Jlekuua.
Uenb v 3agaum matematukn | CogeprkaHue yyebHOro matepmana:
npu ocBoeHUU crneunanbHo- | 1.llenb 1 3agaum matemaTuUKU NpW OCBOEHUU CMeLnanbHOCT!. y)
CcTn. 2.ba3oBbie 3HAaHUA Y YyMeHUA No MaTemaTuKe B NpodeccMoHanbHOMN U B NOBCe-
OHEBHOM AeATeNnbHOCTU
Tema 1.2. CopeprKaHue yuebHOro matepumana:
Lenbie 1 paumoHanbHble 1.HaTtypanbHblie n uenble ymucna.
yucna. 2.PaumoHanbHblie yncna. ApupmeTnyeckue onepaLm B MHOXKeCTBe paumo-
HaNbHbIX YUcen.
3.06palueHmne nepuoamnyeckmx gpobeii 8 06bIKHOBEHHbIE.
4

4. ApndmeTnyeckne AeNCTBUA HAL YMCAAMMN.

5.[evictBuA Hag NONOKNTENbHBIMMU M OTPULLATE/IbHBIMM UMCAAaMU, 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. Moaynb AeNCTBUTENBHOIO YNCAa.
2.MpubnuskeHne AeMCTBUTENbHbIX YMCEN K KOHEYHbIM AeCATUYHbIM Apobam. 2
Komb6uHuposaHHoe 3aHATHE.
Tema 1.4. NpodeccnoHanbHo-opMeHTUPOBAHHOE cogeprKaHue (cogepKaHue NPUKIAAHOTO MmoAy-
MpoueHTHbIE BbIUMCAEHUA B | Ns).
npo¢geccMoHanbHbIX 3aga- 1.MpocTble 1 CNOXKHbIE MPOLLEHTHI. z
yax. 2.MpoueHTHbIe BbluMUCIeHMA B NPOPECCMOHAbHbIX 3a4a4aX
MpakTuyeckoe 3aHATHE.
Temal.5. CopepKaHune yyebHoro matepmana: 4
YpaBHeHus u HepaBeHCTBa. NnHeliHble, KBagpaTHble, 4POOHO-TMHENHble ypaBHEHUA U HEPaBeHCTBa.
fMpakTuyeckoe 3aHATHE.
Tema 1.6. CopgeprkaHuve yuebHOro matepmana:
PeweHune 3apay. 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:
OcHOBHbie NOHATUA cTepeo- | 1.AKCMOMbI, CTEPEOMETPUN U CIeACTBUA U3 HUX.
P

METPHN. PacnonoxeHue
npambixX N NA10CKOCTEMN.

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

Kom6uHUpoBaHHOE 3aHATHUE.




Tema 2.2.

MapannesnbHOCTb NPAMDIX,
NpamMmon 1 NAOCKOCTH, NOC-
KOCTEM.

CopeprkaHue yyebHoro matepmana:

1.MapannenbHOCTb NPAMOMN U NJOCKOCTU.
2.MMapannenpHOCTb N1OCKOCTEN.
3.CBoVicTBa NapansiesbHbIX NAOCKOCTEN.

Kom6uHupoBaHHOe 3aHATHE.

Tema 2.3.
Tetpasap v napannenenu-
nea.

CopeprkaHue yyebHoro martepuana:

1.TeTpasgp. CeveHna TeTpasgpa nNJOCKOCTLIO.
2.Mapannenenunes. CeyeHne napasnenenunega naoCcKoOCTbIO.

KombuHnpoBaHHOe 3aHATHE.

Tema 2.4. MNepneHauKynsp-
HOCTb MPAMBIX U NNOCKOCTEMN.

CopeprkaHue yyebHoro maTtepuana:

1.Mpu3HaK NepneHaMKyNApPHOCTM NPAMOM U NJOCKOCTMU.
2.MepneHanKynAp U HaKNOHHaA.
3.Yron mexzay npsimoi U NI0CKOCTbIO.

Kom6nHUpoBaHHOE 3aHATHE.

Tema 2.5.
Teopema o Tpex nepneHau-
KyAnspax.

CopepraHue yyuebHOro matepuana:

1.Teopema u 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 NepneHanKyIAPHOCTU NAOCKOCTEN.

Komb6uHuposaHHoe 3aHATHE.




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

MpodeccroHanbHO-0pUEHTUPOBAHHOE cogepKaHue (coaepKaHme NPUKNA[HOro
moayna).

1.B3aumHoe pacnosioKeHue npambix B MPOCTPaAHCTBE.

2.MapannenbHOCTb NPAMOM 1 NAOCKOCTH, NAapPanNenbHOCTb NIOCKOCTEN, NepneHau-
KY/1IAPHOCTb MJIOCKOCTEWN.

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

4 PelueHne NPakTUKO-OpMEHTUPOBAHHbIX 3a4au.

MpakTM4yecKoe 3aHATUE.

Tema 2.8.

PeweHrune 3apad. lNpamblie u naocKo-
CTH, KOOPAUHATbI M BEKTOPb! B MPO-
CTpaHCTBe.

CogepraHue yyebHoro matepmana: ‘ .

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

ﬂpa KTU4YeCcKoe 3aHATUue.

KoHuTponbHasa pabora.

Paspen 3.
KombuHartopwuka.

16

Tema 3.1.
dnemeHTbl KOMBMHATOPUKMN.

Nekuus.

CopeprKaHue yyebHoOro matepuana:

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

Kom6uHupoBaHHOe 3aHATHE.

Tema 3.2.
BuHOM HblOTOHA U TPEYro/IbHUK
Mackans.

Jlekuua.

CopepsaHue yyuebHOro matepuana:

1.®opmyna BuHoma HetoToHa. CBoiicTBa BrHOMMAaNbHbBIX KO3PDULMEHTOB.
2. TpeyronbHuK lackana.

Kom6uHupoBaHHOe 3aHATHE.




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

MpodeccnoHanbHO-OPUEHTMPOBaHHOE coaepKaHue {(cogepKaHne NPUKNagHoro
mopayns).

PelueHne npakTMKO-OpPUEHTUPOBAHHbIX 3a43au.

npaKTM‘-IECKOE 3aHATHUE.

KoHTponbHas pabora.

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

2

MpamoyronbHas cuctema Koopau-
HaT B NPOCTPaHcTBe. BekTopbl B
NPoCTPaHCTBe.

CopepraHue yyuebHoro matepuana:

ﬂpﬂmoyroanaﬂ cnucrtema KoopamnHaT B MPOCTpPaHCTBeE. BEI-(TOpr B MPOCTpPAaHCTBE.

KombuHupoBaHHOe 3aHATHE.

CogeprkaHue yuebHOro matepuana:

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

2.CnoxeHue BeKTOPOB. PassnoxeHne BeKTopa No HanpasieHUAam.

3.[eicTBunA ¢ BEKTOpamu, 334aHHbIMUA KOOPAMHATAMM.

4.YMHOXeHue BeKTOpa Ha 41cno.

Tema 4.2.
CkanapHoe npousseageHue BeKTO-
pos. ‘

Copnep»aHue yuebHoro matepuana:

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

2.CKanapHoe npousseaeHune BeKropa. :

3.Mcnonb3oBaHMe KoopAamMHaT BEKTOPA NPU pelleHnn maTemaTUyeckux n npukiaa-
HbIX 33a4.

Kom6buHupoBaHHOE 3aHATHE.

Tema 4.3. [paKkTHUKo-
OPUEHTHUPOBaHHbIE 3a4a4U Ha KO-
OpANHATHOM MAOCKOCTY.

MpodeccroHanbHO-OpUEHTUPOBAHHOE coaepKaHue (cogeprkaHue NPUKNagHOro
moaynsa).

1.KoopauHaTHaa Na1OCKOCTb.
2.BblyncieHue paccToAHMIM M NAOWaaen Ha NJoOCKOCTY.
3. KoanuecTtBeHHble pacyeTsl.

MpaKrnyecKoe 3aHATHE.




Tema 4.4.
PeweHune 3agay. KoopgunHartbt 1
BEKTOpbI.

CopepkaHne yyebHOro matepuana :

1. [lekapTOBbl KOOPAUHATbI B NPOCTPAHCTBE. 2. BEeKTOpb! B NpocTpaHcTBe.
3.CnoKeHue v Bbl4nTaHUe BEKTOPOB. 4. YMHOXKeHue BeKTopa Ha Yncno.

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

B KOOPAUWHATAaX. 2
8.KoopauHaTbl BEKTOPA, PAaCcCTOAHME MeXKAYy TOUKamMmu, KOOPAWHATbl cepeauHbl OT-
pe3Ka, CKaIApPHOE Npoun3BeaeHne BEKTOPOB B KOOPAMHATAX, Yro/l MeXKAy BEKTopamy,
VIO MeXAy NPAMOM U MIOCKOCTbIO, YIol MeX Ay NAOCKOCTAMM.
MpaKTnyeckoe 3aHATHE.
KoHTponbHasna pabora. 2
Paspen 5.
OcHOBbI TpUroHomeTpuun. TpUroHo-
meTpuyeckmne GyHKLUA. 86
Tema 5.1. TpuroHomeTpunueckue CopepaHue yyebHOro matepmana:
$YyHKUMU NPON3BOABHOrO yrAaa, 1.PagnaHHaAa mepa yrna.
yucna. PagnaHHas n rpagycHasa me- | 2.[10BOpPOT TOUKUM BOKPYr Havasa KoopauHar.
pa yrna. 3.0npepeneHmne CUHYCa, KOCUHYCA, TaHIFeHCa U KOTaHreHca. 4
4.3HaKK CUHYCa, KOCMHYCA, TAHTEHCA U KOTaHreHca no YeTBepTam.
5.3aBUCMMOCTb MeXgy CUMHYCOM, KOCMHYCOM, TAHFEHCOM U KOTAHI€HCOM O4HOT0 U
TOTO Xe yrna.
Komb6uHmnposaHHoOe 3aHATHE.
Tema 5.2. CopepskaHue yyebHoro matepmana:
OCHOBHbIE TPUroHOMeTpUyeckme 1.TpuroHomeTpUuyecKue ToXOeCTBa.
ToxKpecrea. dopmynbl npusegerHna | 2. CUHYC, KOCUHYC, TAHTEHC U KOTaHIeHC YI/10B oL U - A A

3.dopmyibl NpuBeaeHUs.

Kom6buHupoBsaHHoOe 3aHATHe.




Tema 5.3.

CUHYC, KOCUHYC, TAaHFeHC CyMMbi U
pa3HoOCTH ABYX yrnos. CUHYC U KO-
CUHYC ABOMHOro yrna. opmysbi
NO/IOBUHHOTO yrna

CopepxaHue yyebHoro matepuana :

1. Cymma 1 pa3HoOCTb CuHycoB. 2.Cymma M pa3sHOCTb KOCUHYCOB.

3.CuHYC U KoCUHYC ABorHoro yrna.  4.dopmynbl NONOBUHHOIO yrAa.
5.Mpeobpa3oBaHus cyMmmbl TPUTOHOMETPUYECKUX GYHKLUMIA B NpousBeseHne 1 npo-
n3BedeHuUA B CYMMY.

6.BbiparkeHne TPUroHoMeTpUYecKnx GyHKLUMIN Yepes TaHreHC NOI0BMHHOIO aprymMmeH-
Ta.

7.MpeobpazoBaHunsa NPOCTENLLUNX TPUTOHOMETPUYECKUX BblParKEHUN.

KombuHupoBaHHoOe 3aHATHE.

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

CopaepraHue yyebHoro matepmana :

1.06nacTb onpeaeneHuns U MHOXKECTBO 3HaUYeHU I’ GyHKLUNA.
2.4YETHOCTb, HEYETHOCTb, NepuoanYHOCTb GyHKUMn. 3.Cnocobbl 3a8aHNA GYHKLUNA.

Kom6uHupoBaHHOeE 3aHATHE.

Tema 5.5. TpuroHomeTpuyeckue
bYHKUMU, UX CBOACTBA U TpadUKM.

CopepsaHue yuebHoro matepmana:

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

KombuHnposaHHoe 3aHATHE.

Tema 5.6.
NpeobpasoBaHue rpadpmuKoB TpUro-
HomMmeTpuyeckux GyHKUUIA.

CopepaHue yyebHoro matepmana :

1.Cxkatue u pactarkeHue rpadrkoB TPUrOHOMETPUYECKNX QYHKLNIA.
2.MpeobpasoBaHue rpadMKoB TPUroHOMETPUYECKMX GYHKLUMNA.

MNpakTnyeckoe 3aHATHE.

Tema 5.7.
OnucaHve Npou3BOACTBEHHbIX
NpoweccoB ¢ nomoubto rpadpunKos

bYyHKUMNA.

MpodeccmoHanbHO-OPUEHTUPOBAHHOE cogeprKaHue (coaeprKaHne NPUKNaAHOro
moayna).

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

MpakTnyeckoe 3aHATHE.




Tema 5.8. CopepKaHue yuebHoro matepuana:
O6paTHble TpUroHomeTpuyeckue ObpaTHbie TpuroHomeTpuyeckme GyHkLUMKN. X CBONCTBA U rpadmKu.
bYHKUMNK. Kom6uHuposaHHOe 3aHATHE. 2
Tema 5.9. TpuroHomeTpuyeckue CoaepKaHue yyebHOro matepuana:
YpaBHEHMA U HepaBeHCTBa. 1.YpaBHeHMe cos X = a. YpaBHeHUe sin X = a. YpaBHeHune tg x = a, ctg x = a.
2.PellieHne TPUTOHOMETPUYECKMX YPaBHEHUIA OCHOBHbBIX TUNOB: NPOCTeNLLINE TPUTO-
HOMETPUYECKME YPaBHEHUA, CBOAALLMECA K KBaZAPaTHbIM, peLliaemble passioXeHunem 8
Ha MHOXUTeNN, oaHopoAHbie. [TpocTelne TPMroHomeTpuyecKkme HepaBeHCTBa.
KombuHupoBaHHOe 3aHATHE.
Tema 5.10. CopeprkaHue yyebHoro matepuana:
Cuctembl TPUrOHOMETPUHECKUX Cuctembl NPOCTENLIMX TPUTOHOMETPUYECKUX YPABHEHUM . 2
ypaBHeHui. Kom6u1HupoBaHHOe 3aHATHeE.
Tema 5.11. CopgepaHue yyebHoro matepmana:
PeweHue 3aga4.0CHOBbI TPUTOHO- 1.MpeobpaszoBaHme TPUTOHOMETPUUECKUX BbIpaXKeHU .
metpun. TpuroHomeTpuyeckume 2. PeweHune TPUrOHOMETPUYECKUX YPABHEHUWN U HEPABEHCTB B TOM YMCAE C NCNONb- 2
byHKUMN. 30BaHNEM CBOMCTB PYHKLNNA.
MpakTnyeckoe 3aHATUE.
KoHTponbHasa paborTa. 2
Paspgen 6. ‘ 10
KomnneKcHble ynucna.
Tema 6.1. CopepraHue yuebHoro matepuana:
KomnnekcHble yucna. 1.[loHATHME KOMNJIEKCHOT O Yncna.
2.ConpsakeHHble KOMNAEKCHbIE YNC/1a, MOAYJ1b U apryMeHT KOMIM/IEKCHOro Yncna.
3.dopma 3anmcK KOMNIEKCHOro Ynucna (reomeTtpudeckas, TpUroHomeTpudeckas, an- 4

rebpanyeckas).
4. ApudmeTryeckme AeUCTBUA C KOMMAEKCHBIMU YUCNAAMU.

Kom6uHnpoBaHHOe 3aHATHE.




Tema 6.2.
MpumeHeHUe KOMMNEKCHbIX Yucen.

Coagep:aHue y4ebHOro matepuana:

1.Bbino/IHEeHME PacyeToB C MOMOLLbIO KOMM/IEKCHbIX YMCen.
2.Mpumepbl UCNO/b30BAHUA KOMMIEKCHbIX Ymcen.
MpakTnuyeckoe 3aHATHE.

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

CteneHHana ¢pyHKLUMsA, ee CBOUCTBA U
rpadpuk.

1.MoHATME KOPHSA N-0M CTENEHU U3 AeUCTBUTENIbHOIO Yncna.
2. dyHKUUM ¥ = VX N UX CBOMUCTBA M rpaduKu.
3. CBOWCTBA KOPHA N-O1 CTEMEHMU.

Kom6uHmnpoBaHHoOe 3aHATHE.

Tema 7.2.Mpeobpa3oBaHune Bblpa-
YKEHUN C KOPHAMM N-0iA CTENeHU.

CopepaHue yyebHOro matepuana:

MNpeobpazoBaHUe UPPALMOHABbHBIX BbipaXKeHWN.

Kom6uHupoBaHHOe 3aHATHE.

Tema 7.3.CBOUCTBA CTENEHMU C paum-
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-
HEHUW U HEPaBEHCTB.

Copep»aHue yyebHOro matepuana:

1.PaBHOCUMNBHOCTb MPPaLMOHAbHbIX YPAaBHEHWI U HEPABEHCTB.
2. MeToabl ux pelueHus.
3.PetleHne uppaLnMoHanbHbIX YPaBHEHWUI N HEPABEHCTB.

KombuHunposaHHoOe 3aHATHE.

Tema 7.5.
CreneHun 1 KopHHU. CteneHHan

PyHKUMA.

CopepraHue yyebHoro matepuana:

1.0npepeneHune cteneHHOM GyHKLUN.
2. cnonb3oBaHMe ee CBOWCTB Npu pelleHny YpaBHEHWIA U HEePaBEHCTB

KoHTponbHas pabora.




Pasgen 8.

MokasaTtenbHaa GyHKUUA. 18
Pasgen 8.1. ' CoaepKaHue yyebHoOro matepuana:
MokasaTtenbHaa ¢yHKUMA, ee cBOK- | 1.CTeneHb C NPOM3BO/IbHbIM AEMCTBUTE/IbHbIM NOKa3aTenem.
cTBa. 2. OnpegeneHune nokasaresibHOW QYHKLMK, ee CBOMUCTBA U rpaduK.
3.3HaKOMCTBO C MpUMeHeHWeM NoKa3aTeNbHOU GYHKLNK. 4
4 .PelleHne NoKasaTeNbHbIX ypaBHEHUN QyHKUMOHANbHOIPadUYECKUM METOO0M.
Kom6uHupoBaHHOE 3aHATHE.
Tema 8.2. CopepaHue yyebHOro matepmana:
PeweHue noKasaresibHbIX YpaBHe- 1.PeleHre NOKa3aTenbHbIX YPaBHEHUI METOLO0M YPaBHMBaHMA NOKalaTenem, MeTo-
HUWA N HepPaBeHCTB. [OM BBeAEeHUA HOBOW NepemeHHON, GYHKUMOHANbHO-rpadnUYecKum MeTOA0M. 8
2.PelleHne noKasaTebHbIX HEPABEHCTB.
MpakTnyecKkoe 3aHATHE.
Tema 8.3. CopepaHue y4ebHoOro matepmana:
Cuctembl NOKasaTesibHbIX ypasHe- PewieHune cMucTem nokasatenbHbiX ypaBHEHWUNA. 4
HUNA. Kom6uHuposaHHoe 3aHATUE.
Tema 8.4. Coaep:kaHue yyebHOro matepuana:
PeweHue 3agad. NokasartenbHasn 1.PelieHne nokasaTesibHbIX YPaBHEHWI METOL0M YPaBHMBAHUA NOKA3aTenen n me-
$yHKUMA. TOAOM BBeZEeHMNA HOBOM NepemMeHHON. 2
2. PelueHune noKasaTe/ibHbIX HEPABEHCTB.
KoHTponbHas pabora.
Paspgen 9.
JNlorapudmbl. Jlorapndpmmnyeckas 24
byHKLMA.
Tema 9.1. CopneprkaHue ydebHoOro marepuana:
2

Jiorapupmuyeckue umucna. flecs-
TUUYHbIMA U HaTypanbHbliA norapud-
Mbl, 41C/IO €.

1./Torapudm yncna.
2.[JecaTuyHbIi 1 HaTypaabHbIi Aorapudmsl, HMCNO €.

KOMGMHMpOBaHHoe 3aHATHUe.




Tema 9.2. Copep:KaHue y4yebHOro matepmuana:
Caoitcta norapudpmos. Onepauns | 1 cgojictea norapudmos. 2.0nepaums 10rapuPMUpOBaHH. 6
NorapUPMMpPOBaHKs. Kom6uHupoBaHHOe 3aHATHe.
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 A1OaPAPMHUECHHX YPaB- 1.MoHaTue norapmdmmueckoro ypasHeHus. 2.0nepaumsa noTeHUMpPOBaHUSA.
HEHIAW M HEPaBER e, | 3.Tpu OCHOBHbIX MEeTOAa peLeHua fnorapudmnyeckux ypasHeHui: GyHKLMOHaAbHO-
rpadryeckuit, MeTos NoTEHLMPOBAHUA, METO, BBEAEHUA HOBOM NepemMeHHOM. g
4. lorapudmmnyeckme HepaBeHCTBA.
KombnHMpoBaHHOe 3aHATHE.
Tema 9.5. CopeprkaHue yuebHoro matepmana:
Cucrembl norapndmmyecKknx ypas- 1. ANropuTm peuleHma cucTeMbl YpaBHEHUN. 2
HEeHU. 2.PaBHOCUABHOCTb 1OrapUPMUYECKUX YPABHEHNIA U HEPABEHCTB.
KombviHMpoBaHHOE 3aHATHE.
Tema 9.6. MpodeccnoHanbHO-0PUEHTUPOBAHHOE cogeprKaHue (cogepraHue NPUKAALHOro
Norapudmbl B Npupoge U TeXHUKe | moayns). ‘ ' '
1.MpumeHeHne norapmudma.2.Slorapndmunyeckasn cnmpasnb B NpUpoLe.
3.Ee maTemaTnyecKkue CBOUCTBA. 2
MpakTuyeckoe 3aHATHe.
Tema 9.7. CopeprkatHme yyebHoro marepmana:
PeweHue 3agay. florapudmbl. J1o- | 1 florapudpmmueckas dyHKLUS.
rapumuueckan GyHKUUA. 2.PeweHune npocTtenmx norapuPmunueckmnx ypasHe HUM. 2
KoHTponbHasa pabora.
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Pa3pen 10.
MHoOrorpaHHuKu 1 Tena BpaLwLeHus.




Tema 10.1.
BepwuHbi, pebpa, rpaHM MHOrO-
rpaHHuKa.

CopepraHune yyebHoro maTepuana:

1.MNoHAaTHe mHOororpaHHuKa. 2.Ero anemeHTbl: BepLunHbl, pebpa, rpaHu.
3.[AuaroHanb. 4.CeyeHue. 5.BbinyKsbie v HEBbLINYKAble MHOTOrPAHHUKN.

KombuHuposaHHoOe 3aHATUE.

Tema 10.2.

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

CoaepxaHue yyuebHoOro matepuana:

1.MoHaThe npusmbl.2. Ee ocHoBaHuA 1 BOKOBbIE rpaHu.
3.Bbicota npurambi. 4.11pamasa 1 HaKNOHHAA Npusma.
5.MpasusibHan npusama.6.CeveHve npusmel.

KombuHuposaHHOe 3aHATHeE.

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

CopepskaHue yuebHOro matepvana:

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

KombuHunposaHHoe 3aHsTHE.

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

Copep:kaHue yyebHoro matepmana:

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

Komb6rHupoBaHHOe 3aHATHE.

Tema 10.5.
BokoBasa 1 NnonHaa NOBEpPXHOCTb
NpuU3Mbl, NUpamMmnAabl.

ConepkaHune yyebHoro marepuana:

Mnowanb 6OKOBOM 1 NONHOM NOBEPXHOCTU NPU3MbI, NTMPaAMUAbI.

KombuHuposaHHOe 3aHATHE.

Tema 10.7.
MNpumepbl cummeTpuii B npodec-
cuun.

MpodeccnoHanbHO-0pUEHTUPOBAHHOE cogeprkaHue (cogeprKaHue NPpUKNagHoro

mopayna)

CUMMETPUA B NPUPOAE, apXUTEKTYPE, TEXHUKE, B BbITy.

MpaKTuyeckoe 3aHATUE.

Tema 10.8.
MpaBuabHbIE MHOTOrPaHHUKMK, UX
CBOMUCTBA.

CoaeprkaHue yyebHoro matepuana:

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

npaKTM'-IECKOE 3aHATHE.




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

CopepskaHue yuebHOro matepuana:

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

Kom6uHupoBaHHOe 3aHATHE.

Tema 10.10.
KoHyc, ero cocrasnsoume. Ceye-
HUe KoHYca.

CopepaHue yuebHOro matepuana:

1.KoHyc 1 ero anemeHThl.

2. CeuyeHue KoHyca {napannesibHoe OCHOBaHUIO U Npoxodlllee Yepes BepLUNHY), Ko-
HUYeCKne cevyeHus.

3.Pa3BepTKa KOHYyca.

KombuHunpoBaHHOe 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.
Lap v cdepa, nx ceyeHms.

CopaepkaHue yuebHOro matepuana:

1. Wap n coepa.
2.B3anmHoe pacnonoxeHue chepbl 1 NIOCKOCTH.
3.CeueHnue wapa, cepobl.

KombuHupoBaHHOe 3aHATHE.

Tema 10.13.
MoHsaTne 06 o6bveme 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. 4.0THoLeHUe obbemos NogobHbIX Ten.
5.feomeTpuyeckuit cmbica onpegenntena 3-ro nopaaka.

KombuHupoBaHHOe 3aHsATHE.




Tema 10.14. CopeprkaHue yyebHoro matepuasna:
O6bembl U NaOLWAAU NOBEPXHO- 1.06bembl nupamnabl M KoHyca. 2.06bem wapa. 3.Maowaam noBepxHOCTEN TeSl.
Tl KombuHupoBaHHOe 3aHATHe, 2
Tema 10.15. CopeprxaHue y4ebHOro marepumana:
Komb6uHaumm MHOTOTPaHHUKOB M | K6\ 6 HaLim reOMeTpUUecKnX Tes. 4
e BRACLIMA. MpaKTuueckoe 3aHATHE.
Tema 10.16. ConepxaHue yyebHoro matepuana:
Feomerpuqecme KombuHaummn Ha | Mcnosib3oBaHMe KOMBUHAUMIA MHOTOrPaHHUKOB 1 TN 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
WSS, BRAEEREt KoHTponbHas paborta.
Paspgen 11.

22

MponssogHasa dyHKUMHK, ee NpH-
MeHeHUue

Tema 11.1.
NoHaTne npousBogHonU. Popmynbl
n npasuna auddepeHUUpoBaHUa

CoaepaHue yyebHOro matepumana:

1.0npegeneHme YMCNOBON NOCIEA0BATEILHOCTU U cNocobbl ee 3a4anus.
2.CBoWCTBa YMCAOBbIX NMOC/AEA0BaTENbHOCTEN.

3.0npeneneHune npegena nocse0BaTeENbHOCTH.

4.BbiyncneHue npenesos nocienoBaTe/ibHOCTEeMN.

5.Mpeaen pyHKumMU Ha BeckoreyHocTu. 6.Mpeaen GyHKLUUU B TOUKe.
7.MpupaweHune aprymeHTa. 8.MpupatieHne GpyHKLUM.

9.0npepeneHne nponssogHon. 10.AAropuTM OTbICKAHMA NPOMU3BOAHOMN

KombnHupoBaHHOe 3aHATHE.




Tema 11.2. CopeprkaHue yyebHoro matepuana
MpousBogHasA cTreneHHon Mpasuna anddepeHumpoBaHma cteneHHON GyHKUMM. 4
OYHKL UK. Mpoun3BoAHaA CNOMKHbIX QYHKLMI
KombuHuposaHHoOe 3aHATHE.
Tema 11.3. CozepaHue yuebHOro matepuana:
MpounssogHble cymmbl, pasHo- | 1.dopmynbl guddepeHunpoBaHus.
CTU Npou3sBegeHus, 4actHoro. | 2.Mpasuna andpdepeHUUpoBaHUA. 8
KombuHunposaHHOe 3aHATHE.
Tema 11.4. CopepxaHue yuebHoro matepuana:
MponssoaHble TPUroHoMeT- 1.0npeneneHne CNOXHOM QyHKLMUN.
puueckmnx GyHKLUM. Mpouns- 2.MponssogHas TPUrOHOMETPUYECKUX PYHKLUN. 4
BOLHAA CNOXKHOWU GYHKLUN. 3.Mpown3sogHaA CAOKHOU QYHKLUK
Komb6uHupoBaHHOe 3aHATHE.
Tema 11.5. CopeprKaHue y4ebHOro matepuana:
[MponsBOAHbIE HEKOTOPbIX 1.0npegeneHuve anemeHTapHbIX GyHKLAUNA.
3nemeHTapHbIX GYHKLNUA. 2.dopmybl NPOU3BOAHON NOKazaTebHOM, NoraprdMMUUECKOM U TPUTOHOMETPUYECKON 2
byHKLUMA.
KombuHupoBaHHOe 3aHATUE.
Tema 11.6. CopepsKaHue yyeOHOro maTepuana:
PeweHne 3agay. Npousson- 1.®opmynbl 1 npaBuna aunddepeHUNpPoBaHMUA.
Hasa QYHKLMM, ee NpumeHe- 2.WccnepoBaHme GyHKLUMIA C NOMOLLBIO NPOU3BOAHOMN. 2
Hue. 3.Haubonblee M HaMmeHbLlee 3HaYeHMA PYHKLUMN .
KoHTponbHas pabora.
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Paspen 12.
WHTerpasn u ero npMmeHeHue.

Tema 12.1.

Copepsranue yyuebHoOro matepuana:




NepBoobpasHas. 1.MepBoobpa3zHasn.
2.MpaBnia HaxoxaeHUa nepBoobpasHbIX.
KombuHunpoBaHHoe 3aHATHe.

Tema 12.2. CopeprkaHue yuebHOro matepmana:

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

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

KomburHuposaHHOe 3aHATHE.

Tema 12.3.
HeonpepeneHHblii  onpege-
JIEHHbIA UHTErpanbi

CopeprkaHue yuebHOro matepuana:

NoHATHE Heon pegeneHHoOro nHterpana.

Kom6uHunpoBaHHOe 3aHATHE.

Tema 12.4.

MoHaTue o6 onpegeneHHOM
UHTerpaJse Kak naowaaun Kpm-
BOJIMHEIAHOM Tpanewuuu.

CopepxaHue yyebHoro matepuana:

reOMETle‘leCKMI‘;I cMbliCn onpegeneHHoro nHrerpana.

KombuH1poBaHHOe 3aHATHE.

Tema 12.5.
OnpepgeneHHbIA UHTErpan B
MU3HU.

MpodeccroHanbHO-OPMEHTUPOBAHHOE codepXKaHue (cogep’kaHue NPUKAAZHOro Mo-
aynsa).

1.feomeTpUYECKNI CMbICN ONpeaeneHHOro uHTerpana.
2.®dopmyna HbloToHa - JlenbHuua.
3.PelueHue 3a4a4 Ha NPUMEHEHME UHTerpana Ana BbluMCAeHNA PUINHECKMX BEJTUYNH U

naowanen.

MpaKkTuuecKoe 3aHATHE.

Tema 12.6.

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

CoaepraHue yyebHOro matepmana;

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

KoHTposbHana pabora.




Paspen 13.

dnemeHTbl CTaTUCTUKU U Teo- 12
pUU BEPOATHOCTEN.
Tema 13.1. CopeprkaHue yyebHoro matepuana:
[AucKpeTHasa cnyyanHana Benu- | 1.Buapl ciydanHbix Bennumd. 2.0npegeneHme ANCKPeTHON Cy4anHol BenYmHbI.
YMHa, 3aKOH ee pacnpegene- | 3.3aKoH pacnpeaesieHnua UCKPETHOW CNy4aiHOM BENINYUHDI. 4
HUA. 4.Ee yncnosble XapaKTePUCTUKMN.
KombuHnposaHHOe 3aHATHE.
Tema 13.2. CopeprkaHue yyebHoro marepumana:
3agaun matemaTtudeckou cta- | 1.BapualMoHHbIN pag,.
TUCTUKMU. 2.MMoANTroH 4acToT 1 rmcrTorpamma. 4
3.CTaTncTMYecKMe XapaKTepuUcTUkK paga Habaogaemolx faHHbIX.
KombuHmnpoBaHHOe 3aHATUE.
Tema 13.3. MpodeccnoHanbHO-OpUEHTUPOBAHHOE cogeprkaHue (cogepKaHue NPUKIAZHOro Mmo-
CocrasneHue 1abnuy u gua- ayns). _
rpamm Ha rnpakrtuke. 1.MepBuryHaa o6paboTKka CTaTUCTUYECKUX AaHHbIX. 4
2.['paduryeckoe nx npeacraBieHme.
3.HaxoxaeHune cpeaHnx XxapakTepUCTUK, HabtogaembliX AaHHbIX.
MpakTuyeckoe 3aHATHE. :
Pasgen 14. 20
YpaBHeHUsa 1 HepaBeHCTBa.
Tema 14.1. CopepxkaHue yuebHOro matepmana:
PaBHOCUIbHOCTb YPABHEHUIU U | 1. PaBHOCUIBHOCTb ypaBHeHU! v HepaseHcTs. OnpeaenexHus.
HepaseHcTB. O6wue meToabl | 2. OcHOBHbLIE TEOPEMbI PaBHOCUABHBIX MEpPexoaax B ypaBHEHUAX U HepaBeHCTBaX.
4

pelweHus.

3. O6wue meToabl pelleHus ypaBHEHUI: Nepexos OT paBeHCTBa PYHKLUMNA K paBEHCTBY
apPryMEHTOB 4151 MOHOTOHHbIX GYHKLMN, METOA PA3/IOMKEHUA Ha MHOXUTENN, METOZ,
BBEAEHUS HOBOW NepemeHHON, PyHKLUMOHANbHO-TpabUYECKUA METOA,.

KombuHuposaHHoOe 3aHATHE.




Tema 14.2.
Ipaduuecknit metog pelleHus

CopepraHue yd4ebHOro maTepuana:

1.06ui1Me meToAbl pelleHUss HepaBeHCTB: Nepexos OT CpaBHEeHUA 3HAYeHUN QYHKUMM K
CpaBHEHUIO 3HAYEHWUIT apryMEHTOB A8 MOHOTOHHbIX GYHKLMIA, MeToa MHTEePBaoB.,

YPaBHEHUN, HEPABEHCTB. 4
dYHKUMOHanbHO-rpaduyeckn meToa,.
2.Ipaduyeckuint MeTos, pelleHus ypaBHEHUIA U HEPABEHCTB.
KombuHuposaHHOe 3aHATHE.

Tema 14.3. CoaeprkaHue yyebHoro matepuana:

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

moaynem. 2. PackpbiTne moayna no onpegeneHumio.
3. MNpocTerwue ypaBHEHMA U HEPABEHCTBA C MOAY/IEM. 4
4.TipMmeHeH1e PaBHOCUbHbIX MEPEXOL0B B ONpeAeieHHbIX TUNax ypaBHEeHW 1 Hepa-
BEHCTB C MOAY/IEM.
KombuHuposaHHOe 3aHATUE.

Tema 14.4. CopepraHne yyuebHoro matepuana:

YpaBHeHNA U HepaBeHCcTBa C 1.3HaKOMCTBO C MapameTpPOMm.

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

Tema 14.6. CoaeprkaHue yyebHoro matepmana:

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

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

CamocrositenoHas pabora 20

4
MpomeskyTouHas arrectauma (dk3ameH):
Bcero: 310




3. VCJIOBHSI PEAJIM3ATIAY YYEBHOM
TACLUTLIAHLI

3.1 MaTepualbHO-TEeXHUYECKOE 00eCIIeueHUE

Jlis pearmzanuy yueGHOM TUCIMIUIMHB UIMeeTCS KaGUHeT
«MareMaTHKi», BKOTOpOM oOecriedeH cBo0oAHbIH focTyn B MinTepHET.
KabuneT ynosieTBopsieT BceM TpeboBanusM CaHUTAPHO- SMUAEMHUOJIIOTMYECKUX IPABUIT U
HopMmaruBoB ( CaulluH 2.4.2. Ne178-02).

— TI0 KOJIMYECTBY O0YUYaArOIUUXCS;
— pabodee MeCTO IPenoaaBaTels;

KOMILIEKT yueOHO-HarIaAHbpIX O00opy0oBaHNe y4eOHOro KabuHera:

— [ocaJouHbIe MecTa nocobuil no pucruminbe. TexHuueckue
cpeacTBa OOyUeHHU:

— KOMIIBIOTED C JIMICH3MOHHBIM IIPOTPAMMHBIM O6yquI/IeM;

-MYJIbTUMEANA-ITPOCKTOP

3.2 Uudopmannonnoe obecneueHne o0y4eHus

OCHOBHBIE UCTOYHUKU
1. Bboromosos H. B. Maremaruka: YuebHoe mocodue st ccyzos ,/H. B.
Boromonog, [T.1. Camoiinesko . - 5 - e uznanue , crepeoturHoe . - M.: Jipoga
20194393 e

2. AunreOpa u Hauana aHanm3a: YueOnuk 1 10-11 kiraccos 06pazoBaTeIbHBIX
yupexaenuii /1. A. Anumos, FO.M. Konsrun, FO.B. u ap.- u3nanue -
[Tpocsemenue, 2021. - 464 c.

3. T'eomerpus. 10-11 xnaccel: YueOHUK 1t 00pa3oBaTENbHBIX YUPEXKACHUHN 0a30BbIT

u npodunbHbiid ypoBHU./[lox penakuueri Atanacsaall.C. Mllpocseuienue, 2021.-
255 &

4. Mypasus I'. K. Anrebpa 1 Hauana ananuza: YueOnuk mist 10-11 knaccos
oOpa3zoBaTenbHbIX yupexnenuit- M.: Jlpoda 2020.- 285 c.

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

JlononHuTeNbHBIE HCTOYHUKU
1. boromosnos H. B. Ilpakruueckue 3aHsATUs IO MaTeMaTHKe: Y 4eOHoe rnocodue

ans ccyzos./H.B. boromornos. - 4 - e w3nanue, ctepeoTurnHoe. - M.: Bricias
mkoia, 1997 .-495 ¢

2. Boromonos H. B. COopHuK TuAaKTHIECKHX 3aJaHUM 110 MaTeMaThKe. :
YuebHoe nocobue mis ccy3os ,/H. B. boromonos, JL.IO. Cepruenko. - 2-



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

3. boromonos H. B. CGopHuKk 3a1a4 o MateMaTuke : YueOHoe mocobue s
ccyson./H.B. boromornos. - 4 - e uznanue, crepeotundoe. - M.:, Ipoda, 2006.-204
C.

HopmatusHble MpaBOBEIE aKThI

1. OO0 obpazoBanuu B Poccuiickoii @enepannu. OenepaibHblii 3aK0H
Poccuiickoit ®enepanuu ot 29 nexabdps 2012 r.Ne273-D3

2. MenepanbHBIA roCy1apCTBEHHBIA 00pa30BaTEeNbHbIA CTAHAAPT CPEAHETO
(monHoro)obiero odpazosanust . Y TB.IIpukazomMuHoOpHayku Poccu ot 17 mas
2012 1. Ne 413

3. Tlpukaz Munob6pHayxu Poccr 0129 nekabpst 2014 r. Ne 1645 «O BHeceHuU
N3MeHeHuH B Mprka3 MuHuctepceTBa o0pa3oBaHus U Hayku Poccuiickoi
®enepannu ot 17 mast 2012 r. Ne 413 «O06 yTBepkIeHUN beaepanbHoro 3aK0Ha»
roCyJapPCTBEHHOrO0 00pa30BaTENbHOrO CTaHJapTa cpefgHero (MOJHOro) obuiero
00pa3oBaHUsD.

4. PexoMeHmallMM 10 OpraHd3allid TIOJy4eHUs CpeaHero oOlmero odpa3oBaHus
npenenax OCBOCHHMS OOpa3OBaTENBHBIX MPOrpaMM CpeliHedl Npo(ecCHOHANbHOrO
obpazoBanus Ha 0a3e OCHOBHOro o0mero oOpa3oBaHUS Y4YeTOM TpeOOBaHUMN
(benepalbHBIX TOCYHApCTBEHHBIX 00pazoBareNbHBbI, CTAaHAAPTOB U NOTydaeMOH
npodeccun WK CenuaIbHOCTH cpeiHel podeccroHanbHOro 0b6pazoBaHus (IUCHMO
JlemapTamMeHTa rocyJapCTBEHHO) 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 IIIKOJIE,
XXI Bex».

2. http://fcior.edu.ru- nHGOPMAaMOHHBIE, TPEHUPOBOUHBIE U KOHTPOILHEIE
MaTepUaIbI.

3. www.school-collection.edu.ru- Equnas xomrexuuu [udposrix
00pa3oBaTEeNbHBIX PECYPCOB

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



http://fcior.edu.ru
http://www.school-collection.edu.ru
http://videouroki.net

4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUSA YUEBHOM

JUCHATIINHBI
Conepxanne Pe3yabTaTh! 00yueHus
00yuyeHHs (ocBOEHHBIC OCHOBHbIC @DopmMbI H METOAbI KOHTPOJISI H
BH/AbI JeSITEJbHOCTH OLeHKH pe3yJibTATOB 00y4YeHHs
CTYJI€HTOB)
I 2 3
Beenenne

- O3HAKOMJIEHHE C POIBIO
MaTeMaTHKM B HayKe, TEXHUKE,
3KOHOMUKeE, UH()OPMALIMOHHBIX
TEXHONOTUAX U PAKTHUYECKOI
IeATENBHOCTH;

- O3HAKOMIICHHE C IEJsIMM 1
3a1a4aMy U3yYEHs MATEMATUKK
TIpU OCBOCHHWU CIIELMANBLHOCTEN
CIIO.

Pa3zBuTHe NOHATHS O YHcCae

. BBINIOJHEHHNE
apH(MeTHYeCKUX AelCTBUH Hajl
YHCIIAMHU, cOYeTas YCTHBIE U
NHCBEMEHHBIE TIPHEMBI;

- HaxoXKaeHue
NpHUOIHKEHHBIX 3HAUSHUI
BEJIMYUH U NOTPEUIHOCTEH
BBLIUMCIICHHU;

TexymHii KOHTPOJIL:
- OLIGHKA BBHITIOJIHEHUS TUCEMEHHbIX
CaMOCTOSTEBHBIX paborT;
- OLIEHKA OTBETOB [IPH YCTHOM
(hpOHTANBLHOM M MHAYUBUAYATHEHOM ONpoce:
o OLICHKA BBINOJHCHUST TECTOBBIX
CaMOCTOATENbHBIX PadoT;
- OLIEHKA BBITIOJIHEHHS] MHIWBHAY JIbHBIX
3a0aHui;
- OLIEHKA BEBINOJHEHUS BHEAYIUTOPHON
€aMOCTOATENBHON paboThI:

Kopnu, crenenu,
Jorapudmani

- 03HAKOMIICHHE C TIOHATHEM
KOpHS n-# CTENEeHU, CBOACTBAMU
PAAKKAJIOB U C NpaBuWiiaMu
CpaBHEHUS KODHEl;
thopmyJpoBaHue ONpefeNeHus
KOPHS U CBOHCTB KOpHEH,
BBIYHCIICHUE KOpPHEH;
-npeo0pa3oBaHie YMCNOBLIX U
OYKBEHHBIX BbIpaXeHNi,

Texymnii kouTpoan:

- -OIICHKA BBIOJIHEHUS MUCEMEHHBIX

CaMOCTOATENBHBIX PadoT;

- -OLICHKA OTBETOB TPU YCTHOM

(pPOHTAIEHOM U MHAUBUAYAIEHOM OMPOCE,
-OlIEHKa BBITIOJHEHNs 38JaHUH KOHTPOILHOM
paboThl «CTENEHM ¥ KOPHUY;

e -OEHKA BBITIOJMHECHUSA TECTOBLIX

CaMOCTOSITEeTLHBIX paboT:

= OLleHKa




coAepXKaUX pagnKabl;
-pelienye UppauuoOHANBHbIX
ypaBHEHHUH;

-03HAaKOMJICHHE C TIOHATHEM
CTelNeHu ¢ 1eCTBUTENbHBIM
NOKa3aTeleM;

-HaxOX/IeHie 3HaYeHus]
CTENeHU:

-[epeBOJ KOPHA N-i CTENEHU B
CTETICHD ¢ IPOOHBIM
riokasaTeneM u HaobopoT:

BBIITOJIHCHUS HHAUBUAYAJIbHBIX 3aﬂaHHﬁZ

OLIGHKA  BBINOJIHEHUS BHCAYAUTOPHOH
CaMOCTOATETbHOU paboThI:

ITpomexyTounas aTTecTalus:
[IpoBepouHo-oueHOYHasA paboTa

-bopMyIpOBaHUE CBOUCTB
CTEIIeHH, BEIYHCIEHUE
CTENECHEH ¢ palyiOHAIbHBIM
NOKa3aTeNieM, CpaBHEHHE
crenereit;

-npeobpa3zoBaHue YUCIOBBIX U
OYKBEHHBIX BbIpaKEHUIA,
CONIePIKALIUX CTEMEHH,
NIpUMeHsIs

CeoticTBa:

-pELICHUE TI0KA3aTEIbHBIX
YpaBHEHUT;

-BBLITTOJIHEHWE NTPpeodpazoBaHuit
BBIp@XEHUH, TPUMEHSS
(hopMyIibl, CB3aHHEIE CO
CBOMCTBaMH CTEIEHEH U
Jlorapu()mMoB;

-onpezeneHue o0nacTu
JIOMYCTUMBIX 3HAYECHU
JIOTApU(PMHUUYECKOTO
BEIPKEHMUS;

-pelieHue JorapupMUIEcKux
ypaBHEHUM.

IlpaMble M IUIOCKOCTH B
NPOCTPAHCTBE

- popmynupoBaHHe
OIpeaeNeHUH. IPU3HAKOB H
CBOMCTB NapaINENbHbIX U
NepHeHINKYIAPHBIX
TJIOCKOCTEH, ABYTpaHHbIX ¥
TUHEHHBIX YIJIOR!

- TIOCTPOCGHHE YITIOB MEXKIY
NPsIMBIMU, IPAMOH U

Ha MOZEJIAX;

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

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

TIJIOCKOCTBIO, IUTIOCKOCTAMM I1O
OIMUCAHUIO, pacliO3HaBaHUE UX

- H300paXceHUs Ha PUCYHKAX

Texymnii KOHTpPOJIB:
OlLlIEHKa BBIUTOJTHEHHUS TMCEMEHHBIX
CaMOoCTOSITeJIbHBIX PaboT:

OlIEHKA OTBETOB MpPH YCTHOM ()POHTAIBHOM
Y HUAKMBUAYAIEHOM OMpOCe:

- OLIEHKa  BBITIOJIHEHWS  3aJaHuil

KoHTponbHOW  paborel  «llpsMpte U

IUIOCKOCTH B IIPOCTPAHCTBEN:

- OLIEHKa  BBITIOJIHEHHUA

CaMOCTOSTENBHBIX PaboT:

TCCTOBBIX

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




npsIMOY U MIOCKOCTEIO,
0060CHOBaHHE MOCTPOCHHUIL.
-pelIeHMe 3a4a4 Ha
BBIYUCIIEHHE TEOMETPHHECKHX
BEJIUUUH;

- onpeJiesIeHUe U BbIYKCIICHHE
PaccTOSHUI B IIPOCTPAHCTBC;
-ripuMeHeHue GopMyn u
TeOpeM IMIaHUMETPHH IS
pellIeHus 3aa4;
-[IPUMEHEHUE TEOPUU U1k
000CHOBAHUS IOCTPOSHUI U
BBIYHCJICHUI;

Hpomemymlmaﬂ aTTreCTalng:

- MPOBEPOYHO-OLCHOYHAs paboTa

Koopaunate!
BEKTOPHI

-H3yYeHue 1eKapToBOH

CHCTEMBI KOOPWHAT B
NPOCTPAHCTBE;

- IOCTPOEHHE  TOUKH 1o
3a/1aHHBIM KOOPAMHATAM;
-HaXOJeHHe KOOPAUHATTOUKH.
ypaBHEHHUs! OKPY>KHOCTH:
BBIYHUCJICHUE paCCTOAHUSA MEXY
TOUKaMU;

-U3y4yeHue CBOVICTB
BEKTOPDHBIX BEJIMYHH, [IpaBU
pas3noXeHUsa BEKTOPOB B

TpEXMEpHOM IMPOCTPaHCTBE. |
[IpaBU/ HAXOXKACHHUS
KOOpIHUHAT BEKTOpa

B [IPOCTPAHCTBE, NPaBKJI
JEUCTBUI C BEKTOpPaMH,
3aJaHHBIMHA KOOPAWHATAMH.

- U3YUYEHHE CKATIPHOI0
MPOU3BEJEHUS BEKTOPOB

- IPUMEHEeHUE TCOPUHU MPU
pelIeHry 3aaa4d Ha 1eiCTBUS
BEKTOpaMHU, Ha [IPUMEHEHUE
BEKTOPOB JAJIsl BBIUUCICHUS
BCJIMYHH YIJIOB U paCCTOHHI/lﬁ

Texyunii KOHTPOJIb:
OlieHKa BBITIOJIHEHHS
NUCLMEHHBIX CAMOCTOATENBHBIX PaboT;
- OLICHKA OTBETOB MPU YCTHOM
(hpPOHTATBHOM HHAMBHIYAIEHOM OIPOCE:
- OUEHKAa  BBINOJHEHUSA  TECTOBBIX
CaMOCTOSATE/BHBIX PaboT:
O1ieHKa BBITIOJHEHHSA
WHAUBUYATbHBIX 3aAaHMH:
- OueHKa BBINOJIHEHKS
BreayauTopHOH caMoCTOATENbHON
paboTsI:

HpomexyTouHas aTrecTanus

-NPOBEPOUYHO-OLICHOYHAA pa60Ta.

OCHOBbI TPHIOHOMETPHH

- M3YYEHHE paJMaHHOIO MeToJa
U3MEpPEHUs] YIJIOB BpalICHHS H
UX CBS3M C IpalyCHOI Mepoi,

- U300pa)KeHMe YrJoB BpailCHHs
Ha OKPY)KHOCTH , COOTHOLIEHUE

BEJIMUHHBI yraa C ero
pacronoKeHHEeM

= % bopmypoBaHue
ornpeaeneHui

TPUTOHOMETPHUECKHX  (PyHKLMH
Uil yIJIOB II0BOpOTa W s
OCTPBIX YITIOB MPAMOYIOJBHOIO
TpeyroNbHHKA,

- NpUMEHEHNE OCHOBHBIX
TPUTOHOMETPHYECKHX TOX/JIECTB

Texkymuii KOHTPOJIb:

- OLIGHKA  BBINOIHEHWS
CaMOCTOATEIbHBIX paboT

- OLIEHKA OTBETOB IPH YCTHOM (PPOHTAIILHOM
Y MHIUBHIYAIBHOM OIpOCe

NMNCbMCHHBIX

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

o OUCHKa BbITIOJIHCHH A TECTOBbIX

CaMOCTOSITENbHbIX paboT,
-OLEHKA  BBINOTHEHHUS
3aJ1aHUM,

- OLEHKa BBITIOJHEHHS
caMocTOATENBbHOM padoThl.

WHAVBUAYANbHBIX

BHEAYJUTOPHOMH




JAs  BBIYHMCJIEHUS  3HAYEeHMH
TPUTOHOMETPHUECKHX (YHKLIHH
TIO OTHOM U3 HUX,

- U3Y4YEHUE OCHOBHBbIX (opmyi

TPUTOHOMETPHHU: bopmyn
CJIOXKEHUS, YZABOCHHA,
npeoOpazoBaHUsl CYMMBI

TPUTOHOMESTPUUYECKUX (PYHKIMH
B MpousBelleHHE W HA00OpOT,
npuMeHeHHe STHX (GOpMyT NpH
BBIYMCJIEHHH 3HAaYCHUS
TPUTOHOMETPUYECKOTO
BBIPaXKeHHs! U YIPOIUCHUH €ro ,

- O3HAKOMJICHHE CO CBOWCTBAMU
CHMMETPHHK TOYEK Ha eHHHYHON
OKPYKHOCTH M TPUMEHEHHE WX
s BbIBOJA bopmyn
NIpUBEICHUS,

- perueHue MO (POpMynaM M I10
TPUTOHOMETPUUYECKOMY  KpPYTY

NpOCTEUILNX
TPUTOHOMETPHUYECKHX
YPaBHEHUH,

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

- HaHeceHue pelueHui
NpoCTeHIIMX
TPUTrOHOMETPUUECKHX
YpaBHEHMI  HA  eJUHUYHYIO
OKPYKHOCTb,

- O3HAKOMJIEHHE C [OHATHEM
0OpaTHBIX TPUTOHOMETPHUECKUX

dyHKui,

- HU3y4YeHHe onpeacIeHUH
apKCHHYca, apKKOCHHYCA,
apKTaHreHca qucna,

n300paXKeHME KX Ha eIWHUYHOM
OKDY2KHOCTH, TNPUMEHEHHE IpU
PELICHHU TPUrOHOMETPUUECKHX
ypaBHEHHH.

IIpomexyTounas arrecrauus:
- IPOBEPOYHO-OLEHOYHAas padora

MHororpaHHUKH H
KpyTJible Tena

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

- n300pakeHue MHOTrOrpaHHHUKOB!
-BBIYKMCJICHUE JIMHEHHBIX DITIEMEHTOB
U YIJIOB B NIPOCTPAHCTBEHHbIX
KOH(pUrypauusx;

- MIOCTPOEHHE TIPOCTCHIUNX CCUCHHUH
Ky6a, MPU3MBI, TUPAMUJIBL:

- O3HAKOMIICHHE C BUAMU Tell
BpatieHus, GopMyI1HpOBaHHE HX

TekymHHKOHTPOb:

- OLeHKa BBINOJHEHHS [TMCbMEHHBIX

CaMOCTOSATENbHEIX paboT;

- OLIEHKA OTBETOB NPH YCTHOM (PPOHTAILHOM
U MHAUBHIYaIbHOM

ornpoce;

- OLICHKA BBLIMTOJIHEHHUS 3aIaHH i

KOHTpoNBHEIX pabot «Ilnomann

MOBEpPXHOCTEH K 0OBEMBI FEOMETPUUECKHX

Tem;

- OIICHKA BBINIOJIHEHHS TECTOBBIX




