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1. OBIIAS XAPAKTEPUCTHKA PABOYEM ITPOT PAMMBI
YYEBHOU JUCIIUAITJIMHBbI

MecTo JUCHHUILIMHBI B CTPYKTYPe OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl

Vyeonas gucimiimHa  OOJ[.07 «MaremaTHka»  sBIseTCS  OO0s3aTCIBHONW  YacThIO
0011e00pa30BaTENBHOTO UKJIA OCHOBHON 00pa3oBaTenbHON MporpamMmbl B cooTBeTcTBUU ¢ I'OC 1o
cnenuanbHocTh 15.02.10 «MexaTpoHHKa U MOOWILHAS POOOTEXHUKA (110 0TPACISIM)».

Mean aucHMNIMHBI

Conepxkanune mporpammbl 060meoOpazoBatenbHoi auctuiuimael OOJ.07 «MaTtemaTuka»
HaIPaBJIEHO Ha JIOCTH)KEHUE PE3YIbTATOB €€ U3Y4YEHUsI B COOTBETCTBUU ¢ TpeboBanusmMu @I'OC COO
¢ yuetom npodeccronanbaoit HanpasiaeHHoct OI'OC CIIO.

Ilnanupyemble pe3y/ibTaThl OCBOCHUS JUCIHUNIHHBI
B pamkax nporpammsbl  o0meo0pasoBatenbHoii  aucuumimHbl  O0/.07
«MareMaTHKa»00y4al0IIMMHKCS OCBAMBAKOTCS JMYHOCTHBIE Pe3YJbTAThI B YACTH:

1) rpaXkaaHCKOTO BOCITHUTAHUS:

- ¢(hOpPMUPOBAHHOCTH TPAXKTAHCKOM MO3UIIMH 00YJAFOIIETOCS KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I1IecTBa;

2) IaTPUOTHIECKOTO BOCITUTAHUS:

- c(OpPMHPOBAHHOCTh POCCUUCKOW TPaKIAHCKOW HMICHTUYHOCTH, MATPUOTHU3MA, YBOXKCHHUS K
CBOEMY HapoOJly, YyBCTBA OTBETCTBEHHOCTHU Inepen PoanHOM, TOpIOCTH 3a CBOM Kpail, CBOIO Poauny,
CBOH SI3BIK U KYJIBTYPY, MPOIIJIOE U HACTOSIIEE MHOTOHAITMOHAILHOTO Hapoaa Poccuu;

3) AyXOBHO-HPABCTBEHHOI'O BOCITUTAHUS:

- OCO3HAHME TYXOBHBIX [IEHHOCTEW POCCUIICKOTO HApOIa;

4) 5CTETUYECKOTO BOCITUTAHHS:

- ACTETUYECKOE OTHOUICHHE K MHpPY, BKIIOYas SCTETHKY ObITa, HAyYHOTO M TEXHHYECKOTO
TBOPUYECTBA, CIIOPTA, TPy/Aa U OOLIECTBEHHBIX OTHOIICHHIA;

5) ¢pu3nuecKoro BOCIIUTAHUA:

- cOpPMHUPOBAHHOCTH 37I0POBOTO M O6€301MacCHOT0 00pa3a KM3HU, OTBETCTBEHHOTO OTHOIIECHUS K
CBOEMY 3/I0POBBIO;

6) TpyIOBOrO BOCIMTAHHUS:

- TOTOBHOCTb K TPYIY, OCO3HaHHE [IEHHOCTH MacTepCTBa, TPYA0I00ue;

7) 9KOJIOTHYECKOTO BOCIIUTAHUS:

- c(hopMHPOBAHHOCTH JKOJIOTUYECKOW KyIbTYypbl, I[OHUMAHUE BIMAHUSA COLHMAIHHO-
HSKOHOMMYECKUX MPOIECCOB Ha COCTOSIHUE MPUPOJIHON U COLIMATIBLHON Cpelibl, 0CO3HAHUE TTI00aTbHOTO
XapakTepa SKOJIOTHYECKHX IpobieM;

8) IEHHOCTH HAYYHOT'O MO3HAHUS:

- c(opMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U O00IIECTBEHHOM NMPaKTUKU, OCHOBAHHOTO Ha AMAJIOTE KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MecTa B MOJUMKYIBTYPHOM MUDE.

B pamkax nporpammsl 00meo0pa3oBareabHoi gucuuiimabl OO/1.07 «KMaremaTuka»

00yYalIIUMHCS 0CBAMBAIOTCA MeTANpPeIMeTHbIE pe3yabTaThl:

1) oBnazieHre yHUBEPCATbHBIMH YI€OHBIMU TIO3HABATEILHBIMU JICHCTBHSMHU:

a) 0a30BbIe TOTUYECKHE JICHCTBUS:

- caMOCTOSATENHHO (POPMYIHPOBAThH U AKTYATM3UPOBATH MPOOIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

0) 6a30BBIC UCCIIEIOBATEILCKUE ICHCTBUS:

- BJIaJIeTh HABBIKAMHU Y4€OHO-UCCIIEIOBATENFCKON U TPOEKTHOM JAEATeIbHOCTH, HABBIKAMH
paszpeleHus mpooem;

B) paboTa ¢ uHdopmammeii:



- BJIaJIETh HABBIKAMHU IOJTyYeHUsI HHPOPMALIMHU U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIBHO
OCYIIECTBISTH MOUCK, aHAIN3, CUCTEMATH3AIUIO0 U HHTEPIIPETALUIO HHPOPMAITUH Pa3IUYHBIX BUIOB U
(dhopM TIpeicTaBICHNUS;

2) OBJIaJICHUE YHUBEPCATbHBIMI KOMMYHUKATHBHBIMHU JICHCTBUSIMH:

a) oOIIcHuE:

- OCYIIECTBIIATh KOMMYHHKAIIUU BO BCEX c(hepax KU3HU;

0) coBMeCTHas I€ATEIbHOCTD:

- IOHUMAaTh U UCIOJIb30BaTh IPEUMYLIECTBA KOMaHIHOM U MHAUBUIyaIbHOU pabOThI;

3) oBNaJicHNE YHUBEPCATHHBIMH PETYJISTHBHBIMHU ICHCTBUSIMU:

a) CaMOOPraHu3aIus:

- CaMOCTOSITEIbHO OCYIIECTBJIATh IO3HABATENIbHYIO JIEATEIbHOCTh, BBISABIATH IMPOOJIEMBI,
CTaBUTh M (POPMYIHPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BATENBHON NESTEIHHOCTH W JKU3HEHHBIX
CUTYaLUsX;

0) CaMOKOHTPOJIb!

- JlaBaThb OIIGHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JESTEIBHOCTb, OIICHUBAThH
COOTBETCTBUE PE3YJITATOB LIEJISIM;

B) SMOLMOHAJIbHBIA MHTEIJIEKT, IPEAIOoIaratoni copMHUpOBaHHOCTS:

- CaMOCO3HAHH$, BKJIKOYAIOIIEr0 CIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBHOE COCTOSIHUE,
BHJICTH HAMPABIICHUS PAa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, OBITH YBEPEHHBIM B ceOe;

T') IPUHSATHE ce0sl U IPYTUX JIIOJIEH:

- IpUHUMATH ce0sl, MTOHUMAasi CBOM HEJAOCTATKU U IOCTOMHCTBA.

B pamkax nporpammbl o0meo0Opa3oBarenbHol aucuunianabl O01.07 «MaremaTuka

00y4YalIUMHCS 0CBAMBAIOTCS NMpPeJIMeTHbIE pe3yJbTaThl:

1) BajieHre METOIaMH1 JIOKA3aTeNIbCTB, aITOPUTMAMHU PEIICHHUS 3a1a4; yMeHHe (GOpMYITHPOBaTh
ONIpENIETCHUs, AKCUOMBI U TEOPEMBI, IPUMEHSTh X, IPOBOJUTH J10KA3aTEIbHBIE PACCYKICHHS B X0O/1€
peuieHus 3a1ay;

2) yMeHHEe ONEepPUPOBATH MOHATHUAMH: CTENCHb YHCIIA, JOTapu(M YHCIIa; YMEHHUE BBITIOJIHATH
BBIYMCIICHUE 3HAa4YeHUM U mpeoOpa3oBaHUs BBIPAKEHUH €O CTENEeHsIMH U Jorapudmamu,
npeoOpazoBaHus APOOHO-PAITHOHABHBIX BRIPAKCHUH;

3) yMmeHHe ONepHpOBaTh MOHATHSIMHU: palOHAJIbHBIC, HPpPAIMOHATbHBIC, MMOKa3aTeJbHbIC,
CTENEeHHbIE, JIorapu(PMHUUecKrue, TPUTOHOMETPUYECKUE YPABHEHHS K HEPABEHCTBA, UX CUCTEMBI;

4) yMeHHe OIepHpPOBaTh MOHATHIMHU: (QYHKIHUSA, HENpepbiBHAsS (QYHKIUSA, MPOU3BOIHAS,
nepBooOpa3Hasi, Ope/IesIeHHbIN HHTErpall;, yMEHHE HaX0UTh MPOU3BOAHbIE JIEMEHTAPHBIX (YHKIIHH,
UCIOJIB3YSI CIIPABOYHbBIE MaTepUalbl; UCCIEIOBATh B MPOCTEUIINX clydasX (yHKIIMH Ha MOHOTOHHOCTb,
HAaXOJUTh HAWOOJbIINE W HAUMEHbIIWE 3HAYeHHUs] (PYHKIUN; CTPOUTh TpadUMKd MHOTOYJICHOB C
HCIIOJIb30BAHUEM allllapaTa MaTeMaTHUYECKOr0 aHAIM3a; IPUMEHATh IPOU3BOJHYIO IIPU PELICHUU 33124
Ha JIBUKEHHE; pelIaTh MPaKTUKO-OPUEHTUPOBAHHBIC 33/1a4l HA HAMOOJBIINE U HAUMEHbBIIINE 3HAYCHUS,
Ha HaxOXKJI€HUE ITyTH, CKOPOCTU U YCKOPEHUS;

5) yMeHHe ONepupoBaTh MOHATHUAMH: palMOHAJIbHAs (YHKIUS, MOKa3aTeabHas (QYHKINSA,
creneHHas (yHKIuUs, Jorapudmudeckas QyHKIHsS, TpUrOHOMETpUuYeckue (GYHKIHH, OOpaTHbBIE
(GYHKIMH; YMEHUE CTPOUTH I'padUKu M3y4eHHBIX (PYHKIUH, HCIOJIB30BaTh IpaUKU MPU HUIyYCHUH
MIPOLIECCOB U 3aBUCUMOCTEM, TIPU PEIICHUH 3a71a4 U3 APYruX yueOHBIX MPEIMETOB U 33a7a4 U3 PeaibHOM
KU3HU; BBIpaXKaTh GOpMYIaMH 3aBUCUMOCTH MEXI1Y BEIMUYMHAMU;

6) yMeH#e perniaTh TEKCTOBbBIE 3a7a4i Pa3HBIX THIOB (B TOM YKCJIE HA MPOICHTHI, IO M YaCTH,
Ha JIBIKEHUE, paboTy, CTOMMOCTh TOBAPOB U YCIIYT, HAJIOTH, 33Ja4d U3 00JIACTH YIpaBIEHUS JTNYHBIMU
U ceMeWHbIMH (PMHAHCAMH); COCTABJIATh BBIPAXKCHHS, YpaBHEHHS, HEPABEHCTBA M UX CHCTEMBI MO
YCIIOBUIO 33]]a4i, UCCIIE0BATh MOJy4EHHOE PEIIeHUE U OIIEHUBATh MIPaBAOIN000HOCTh PE3ylIbTATOB;

7) yMeHHE OIepHpOBaTh MOHATHIMHU: CpejHee apudMeTHUecKoe, MenuaHa, HauOOoJIbIlee H
HauMEHBIIIee 3HAYCHHS, pa3MaX, JUCIEPCHs, CTAHJAPTHOE OTKIOHEHUE YHCIOBOTO HAabOpa; YMEHHE
W3BJIEKATh, HHTEPIPETUPOBATH HHPOPMAIUIO, MPEICTAaBICHHYI0 B Ta0lWIaXx, Ha Jguarpammax,
rpadukax, OTpakarolyl0 CBOWCTBA pealbHBIX MPOIECCOB U SBJICHUN; MPEACTABIATH, UHPOPMAIUIO C



MOMOIIBIO TAOJIUI] U TUArpaMM; UCCIIEOBATh CTATUCTHYECKUE JaHHBIC, B TOM YHCJE C TPUMEHEHUEM
rpaduuecKux METOJI0B U SJIEKTPOHHBIX CPEICTB;

8) yMeHue onepupoBaTh NOHSATHUSMU: CIYYAHHBIA ONBIT M CIy4ailHOE COOBITHE, BEPOSTHOCTh
CIIy4aifHOTO COOBITHS; YMEHHE BBIYHUCIATH BEPOSITHOCTH C HMCIOJB30BAaHUEM TI'pa(UUecKUX METOOB;
OPUMEHATH (POPMYIIBI CIIOKEHHUSI M YMHOXKEHHS BEPOSITHOCTEH, KOMOMHATOPHBIE (DAaKThI U (OPMYIIBI
IpHU PEUICHUH 33/1a4; OIICHWBATh BEPOSITHOCTH PEATbHBIX COOBITHH; 3HAKOMCTBO CO CIIyYailHBIMHU
BEJIMYMHAMH; YMEHHUE NPUBOJUTH NPUMEPHI MPOSBICHHUS 3aKOHA OOJBIIUX YHCET B MPUPOIHBIX U
OOIIIECTBEHHBIX SBJICHUSX;

9) yMeHHEe OnepUpOBaTh MOHATUAMU: TOYKA, MPSIMasi, IIOCKOCTb, IPOCTPAHCTBO, JBYTPAaHHbIH
YroJI, CKPEIMBAIOMINECS MPSIMbIE, MapauIeIbHOCTh U MEPIECHANKYISIPHOCTh MPSIMBIX U IJIOCKOCTEH,
YroJI MEKIY MPSIMBIMH, YTOJI MEXIY MPSIMON M TUIOCKOCTBIO, YTOJl MEXKIY TIOCKOCTSIMH, PAacCTOSHHE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE MEXKIY MPSMBIMH, PACCTOSHHE MEXKIY IJIOCKOCTSIMH; YMEHHE
WCTIOJIb30BATh MPH PEUICHUH 3a/1a4 U3y9eHHBIC (GaKThl H TEOPEMBI TUIAHUMETPHH; YMEHHE OIEHUBATh
pa3Mepbl 00bEKTOB OKPYKAOIIEr0 MUPA;

10) ymMmeHue oOIEpUpOBaTh MOHATHSIMHU: MHOTOTPAHHUK, CEUYCHHE MHOTOTPaHHUKA, KYO,
napajuieNienune], mpu3Ma, Mupamuaa, Gurypa U MOBEPXHOCTh BpAIICHUS, LWIMHAP, KOHYC, IIap,
cdepa, ceueHus: (pUrypsl BpallleHus, MJIOCKOCTh, Kacaromasacs cepbl, HWIMHIPA, KOHYCa, IUIONIAlb
MOBEPXHOCTH MHUPAMHU/IBI, TPU3MBI, KOHYCA, HWIHHAPA, TUTOMAab chepsl, 00beM Kyda, IpSIMOYTOJIBHOTO
napajieNienurnena, MHPAMUAIBI, TPU3MBL, IWIMHIPA, KOHyca, IIapa; yMEHHe H300paxaTh
MHOTOTPaHHUKH ¥ TIOBEPXHOCTH BpAIICHUS, WX CEUEHHUS OT pPYKH, C TIOMOIIBI0 YEPTEKHBIX
WHCTPYMEHTOB U JIEKTPOHHBIX CPENICTB; YMEHHE PacliO3HaBaTh CHMMETPHUIO B MIPOCTPAHCTBE; YMEHHE
pacrio3HaBaTh NMPABHIbLHBIE MHOTOTPAHHUKH;

11) ymeHue omnepupoBaTh MOHSATHSMH: JBWKEHHE B TMPOCTPAHCTBE, MOMOOHBIC (GUIYpHI B
MIPOCTPAHCTBE; UCI0JIb30BATh OTHOIICHUE TUIONIA/Iell MTOBEPXHOCTEN U 00bEMOB MOJOOHBIX PUTYp TTPH
peLIeHUH 3a]1a4;

12) yMeHHE BBIYUCIIATH TEOMETPHUCCKUE BEIIMYMHBI (IJTHHA, YTOJI, IUIOMIaAb, 00bEeM, TUIOIIAIb
MOBEPXHOCTH), UCHOJIb3Ysl U3YUEHHBIE (POPMYJIBI U METOMBI;

13) yMeHue omnepHpoBaTh IOHATHSAMH: NPSIMOYIOJIbHAs CHCTEMa KOOPAWHAT, KOOPAWHATHI
TOYKH, BEKTOpP, KOOPAMHATHI BEKTOpA, CKAIAPHOE MPOMU3BEACHUE, YrOJl MEXAY BEKTOpaMH, CyMMa
BEKTOPOB, IPOU3BEJICHUE BEKTOPA HA YNCIIO; HAXOJUTh C IOMOIIBIO U3YYEHHBIX (POPMYII KOOPIUHATHI
Cepe/IuHbl OTPE3Ka, PACCTOSTHUE MEXy ABYMS TOUKAMU;

14) ymeHue BBIOMPATh MMOJXOSIIIMNA M3YYCHHBIH METOJ Ul PEIeHUs 3aJa4yd, Paclio3HaBaTh
MaTeMaruyeckue (akThl U MAaTeMaTHYECKHE MOJENU B NMPUPOJHBIX U OOILIECTBEHHBIX SBJICHUSIX, B
HCKYCCTBE; yYMEHHE IPUBOAUTH IPUMEPbl MATEMAaTHUYECKMX OTKPBITUH POCCHHCKON M MHPOBOIi
MaTeMaTU4YeCKON HayKH.

15) ymenue onepuposamv nowsmusmMu: onpeoeienue, aKCuoMa, meopemd, Cciedcmeue,
CBOIUICMB0, NPU3HAK, OO0KA3AMENbCME0, DPAGHOCUNbHbIE (DOPMYIUPOBKU, YMeHue GHopmMyauposams
obpamuoe U  NPOMUBONONONCHOE YMEEPICOEHUe, NPUBOOUMb HPUMEPbl U  KOHMPHPUMEDDL,
UCNONb308AMb MEMOO MAMeMAMUYeckol UHOYKYuU, nposooums 0OKA3amenbHble PaccyHcOeHus npu
peweHuu 3a0ay, OYeHUBamb J102UYECKyI0 NPABUIbHOCHb PACCYHCOCHULL,

16) ymenue onepuposamv NOHAMUAMU. MHOICECMBO, NOOMHOINCECMBO, ONepayuu Hao
MHOJICECNBAMU, YMeHUe UCNONb308AMb MEOPEMUKO-MHONCECEEHHbILL annapam Oisi ONUCAHUA
PEanbHbIX NPOYECcos U AGNEeHUL U NPU peulenuy 3a0ad, 8 Mom ducie u3z Opy2ux y4eOHblX npeomemos;

17) ymenue onepuposamv nouwsmusmu: epag, ceészHvlil epag), oOepeso, yuki, epag Ha
NIOCKOCMU,; YMeHUe 3a0a8ambs U ONUCbI8AmMb 2pagvl paziuiHbIMU CNOCOOAMU, UCNONb308AMb 2Padbl
npu peweHuu 3a0ay;

18) ymenue c60600HO onepuposamv NOHAMUAMU: COYemMAHUe, NePeCMAaHOBKA, HUCILO
couemanuil, 4uUcio nepecmanosox, ounom Heromona, ymenue npumename KoMOUHAmMopHule gakmoi u
paccyscoenus 0isi peuleHust 3a0ay;

19) ymenue onepuposame nowsmuamu. HamypaibHoOe YUCIO, Yeloe YUCI0, OCMAMOK NO MOOYIIO,
PAYUOHANbHOE YUCTO, UPPAYUOHATLHOE YUCTIO, MHONICECMBA HAMYPATbHLIX, YETblX, PAYUOHATbHBIX,
0eliCEUmMenbHbIX YUCel, YMeHUe UCNOIb308AMb NPUSHAKU OeTUMOCIU, HAUMEHbUIUL 00Wull Oeaument



u HaumeHbUee obwee KpamHoe, arcopumm Eexnuoa npu pewienuu 3a0au; 3HAKOMCMBO ¢ PA3IUYHBIMU
NO3UYUOHHBIMU CUCTEMAMU CYUCTEHUSL,

20) ymenue c60600HO onepuposamv NOHAMUSAMU. CMENEeHb C YeablM NOKA3AmeneM, KOPeHb
HamypanvHol CmeneHu, cmenedb C PAyUOHAIbHbIM HOKA3AMeleM, CMeneHb ¢ OelicmeumenbHbiM
(6ewecmeennbim) nokazamesnem, 102apuQhm 4uUcia, CUHYC, KOCUHYC U MAH2EHC NPOU3BOIbHO20 YUCIA,

21) ymenue onepuposamv NOHAMUSAMU. MONACOECMBO, MONCOECMBEHHOE NPeobpaz08amue,
VpasHeHue, HepaBeHCmeo, Ccucmema YpPAasHeHUuu U HepaeeHCms, pPABHOCUILHOCMb VPABHEHUI,
HEpaseHCme U  CUCMeM, pPAYUOHANbHble, UPPAYUOHANbHLlE, —NOKA3AameNbHble,  CMeneHHble,
Jloeapugmuieckue, mpuecoHomempuiecKue YpasHeHUs, HepaseHCcmea U CUCeMbl, YMeHUe peuiams
VDaBHeHUs, HEepABeHCMBAd U CUCEMbl C NOMOWbIO DA3IUYHBIX NPUEMOS, peulamsb VPAasHeHUs,
HEepaseHCcmea U CUCeMbl ¢ NAPAMEempPoM, NPUMEHAMb YPAGHEHUsl, HePABeHCMEd, UX cucmemvl O/
PpeueHUss MamemMamuyeckux 3a0ad u 3a0ay u3 pasiudHelX 001acmell HayKu U peaibHOl HCUSHU,

22) ymeHue c800600HO Onepuposamv NOHAMUAMU: 2PAPUK GyHuKyuu, odpamuas @yHKyus,
KOMNO3Uyus QyHKyuil, IuHeuras yHKyus, KeaopamuuHas QYHKYus, CmeneHHas QYHKYUs ¢ yeavim
nokazamenem, mMpuecoHoMempuieckue @YHKyuy, ooOpamuvlie mMpueoHOMempuyeckue QyHKyuu,
NOKA3aMenbHas U joeapupmudeckas @yHKyuu;, ymeHue cmpoums epapuku @yHKYuil, 6bINOIHAMb
npeobpazosanus epaghukos QyHKyuil;

VMeHUe UCNOIb308amb epaguxku QYHKYULl Ol U3V4eHUuss Npoyecco8 U 3deUcUMocmell npu
peweHuu 3a0ay u3 Opyeux y4eOHbIX NpeoMemos U U3 PeanlbHOU HCUSHU, 8blpadcams @opmyramu
3A8UCUMOCIU MENHCOY BETUUUHAMU,

YMeHue c80000HO ONepuUpPoBaAmb NOHAMUAMU. YeMHOCMb QYHKYUU, NEPUOOUUHOCMb (DYHKYUU,
02PDAHUYEHHOCMb  (DYHKYUU, MOHOMOHHOCMb (DYHKYUlU, IKCmpemym Gyukyuy, Hauboibuiee u
Haumenbulee 3HaUeHus QYHKYUU Ha NPOMENCYMKe, YMeHUe NPO8OOUNb UCCIe008aHUe PYHKYUU,

VMeHuUe UCNONb308aMb C8OUCMEA U epaAduKu QYHKYULL 015 peulenus ypasHeHUll, HepaseHCms U
3a0au ¢ napamempamu; uU300paA’CAmMv HA KOOPOUHAMHOU WNIOCKOCHU MHONMCECMBA peuleHull
VPasHeHUll, HepABEeHCME U UX CUCTIEM;

23) ymenue c60600HO Onepuposamv NOHAMUSIMU. NOCIe008AMENbHOCIb, ApUpMemuyecKkas
npoepeccus, 2eomMempudeckds npozpeccus, OecKOHeuUHO YOblearowdas 2eoMempuieckds npocpeccusl,
VMeHue 3a0asams noc1e008amenbHOCIU, 8 MOM YUCTe C HOMOUWbBIO PEKYPPEHMHBIX hOpMYIL;

24) ymenue onepuposame ROHAMUSMU. HENPEPLIBHOCMb (DYHKYUU, ACUMAMOMbL 2papura
QyHKYUuU, nepeas u 6mopas NpouzeoOHAs OYHKYUU, 2eOMempUYecKuil U @OU3UYeCKUll CMbLCI
npoU3600HOU, NepP8OOOPA3HAS, ONPeOesieHHbII UHMeSPa; YMeHUue HAX00Umb ACUMRMOmbl 2papuKa
@YHKYUU, YMEHUe BbIYUCTSAND NPOU3BOOHBIE CYMMbL, NPOU3EEOCHUS, YACMHO20 U KOMRO3UYUU (YYHKYULL,
HAXo0umbv ypagHeHue KacamenbHol K epaguxy yHkyuu,

VYMeHUe UCNOAb308AMb NPOU3BOOHYIO OJIsl  UCCIe008aHUsl  (YHKYUU, 0N HAXONHCOEHUs.
HAUIyuuLe20 peuleHust 8 NPUKIAOHbIX, 8 MOM YUCTE COYUATbHO-IKOHOMUYECKUX U PUUYECKUX 3A0aYax,
011 onpeoenieHuss CKOpOCMU U YCKOPEHUS, HAX0o0umv Niowaou u o0vemvl ueyp ¢ NOMOUbIO
ummezpana, — NpuUGOOUMb  NPUMEPLL  MAMEMAMUYecKo2o  MOOEIUPOBAHUsL ¢ NOMOWbIO
oughghepenyuanvbHbixX ypasHeHu,

25) ymenue onepuposamv NOHAMUSIMU: KOMNJIEKCHOE YUCIO, CONPSNCEHHbIE KOMNIEKCHbLE
yucia, MoOyib U apeyMeHm  KOMNJIEKCHO2O0 YUCAd, (QOopMa 3anucu KOMIJIEKCHbIX — Yuce
(ceomempuueckas, mpueoHOMempuyecKkas u aneeopauieckds); ymems npou3eo0ums apughmemuieckue
0eticmeust ¢ KOMNIEKCHbIMU YUCTAMU, NPUSOOUNb NPUMEPLL UCNONIb30BAHUSL KOMNIEKCHBIX YUCEeI,

26) ymenue c60600HO onepuposameb NOHAMUAMU: CpedHee dapupmemuueckoe, Meouand,
Haubobulee U HauUMeHblUlee 3HAYeHUsl, PA3Max, OUCHEPCUs, CMAHOAPMHOE OMKIOHEHUE Ol ONUCAHUSL
YUCTIOBLIX OAHHBIX, YMEHUE UCCIe008aMb CIMAMUCUYecKue OaHHble, 8 MOM YUCle C NPUMEHEeHUeM
epagureckux memooos u 21eKmpoHHbIX CPeOCme; 2papuiecku Uccied08ams Co8MeCcmHble Haba00eHUs
€ NOMOWBIO OUASPAMM PACCEUBAHUS U IUHEUHOU pecpeccuul;

27) ymeHue HaAxooumv 8eposIMHOCMU COOLIMULL C UCNOIb30SAHUEM 2PAPUUECKUX MemO008;
npuUMeHAmb 0I5l peueHus 3a0ay hopmMyvl CLONHCEHUS U YMHONCEHUS 8ePOMHOCIEU, POpMYIY NOIHOUL
gepoamnocmu, popmyny bepuynnu, kombunamopuvie pakmsi u hopmynvl, oyeHusamv epPoOAMHOCMU
PeanbHbIX coObIMuULL, YMeHue Onepuposams NOHAMUAMU: CHYYAUHAS GENUYUHA, PACHpeOeNeHuUe



6eposimHOCmel, MAmemMamuyeckoe oXcuoanue, OUCnepcus U CmaHoapmuoe OmxIOHeHue CIyYatHou
8eUYUNbI, PYHKYUU pacnpedeneHuss U NiIOMHOCMU PABHOMEPHO20, NOKA3AMENbHO20 U HOPMAIbHO20
pacnpeoeneHull;, ymenue UCnoib308ams C80UCMEA U3VUEHHbIX pAcnpeoeieHull 0l peuleHus 3a0ay;
3HAKOMCMBO C NOHAMUAMU. 3AKOH OONbWUX YuUcel, Memoobl 8blOOPOYHBIX UCCLEO08AHUL, YMeHUe
npU8OOUMb NpuUMepbl NPOAGIEHUS 3AKOHA OONLUUUX YUCET 8 NPUPOOHBIX U 00UJeCMBEHHBIX ABNEHUSX,

28) ymeHue c60600HO onepuposamev NOHAMUAMU. MOYKA, NPSIMASL, NIOCKOCMb, RPOCMPAHCIEBO,
ompe30oK, Ay, NAOCKULL Y207, 08Y2PAHHbILL Y20/, MPexepanHblll Y20, nepecekanujuecs, napaiieibHble
U cKpewugarowuecs: npsamvle, NapailelbHOCMb U NEPREHOUKYIAPHOCHb NPAMbBIX U NIOCKOCME, V20l
MedHcOy NPAMBIMU, Y20l MeHCOy NPAMOU U NIOCKOCMbIO, Y201 MeXCOy NIOCKOCMAMU, YMeHUe
UCNOIb308aMb NPU peueHul 3a0ad UsyieHHble haKkmol U meopemvl NIAHUMEMPUU; YMEHUEe OYeHUBAMb
Pazmepvl 00beKMOo8 8 OKPYHCArOUemM mupe; ymMeHue onepuposams NOHAMUAMU. MHO2OSPAHHUK, CeYeHue
MHO202DAHHUKA, NPABUTLHBII MHOLOSPAHHUK, NPUSMA, NUPAMUOAQ, Pucypa u nOBepXHOCMb 8PAUeHs,
YUIUHOp, KOHyc, wiap, cgepa, pazeepmrka nOGEPXHOCMU, CeYeHUs KOHYCa U YUIUHOPA, NapaiienbHble
OCU UIU OCHOBAHUIO, CedeHue wapa, NI0CKOCMb, KAcaowaacs cgepvl, yuiunopa, KOHyca, yMeHue
cmpoums cedenue MHO202PAHHUKA, U300PaXCcams MHO202PAHHUKY, (DUSypbl U NOBEPXHOCMU 8PAUEHU,
UX ceyeHus, 8 MOM YUCle C NOMOWbIO INEeKMPOHHBIX CPeOCms, YMeHUue NPUMEHAMb CEOolUcmea
2eomempuieckux ¢uayp, camocmosmenbHo @GOpMYIUPoeams ONpeoeneHus uyiaemvix Quayp,
8b108UAMb 2UNOME3bL O CBOUCMBAX U NPUSHAKAX 2e0Mempudeckux @ueyp, 060cHosvleamv ulu
onposepeamuv Ux; ymeHue nposooums Kiaccuguxayuro pucyp no paziuidHvlM NPUZHAKAM, 8bINOIHAMb
HeobXoo0uMbvle OONOTHUMENbHbLE NOCHPOCHUSL,

29) ymenue c60600H0 onepuposams NOHAMUIMU. NIOWAOb Pueypbl, 06vem ueypbl, seIuduUna
yena, paccmosanue om mouKku 00 NIOCKOCMU, PACCMOSHUE MeHCOY NPAMbIMU, PACCMOAHUE MeHCOy
NIOCKOCMAMU, NA0WA0b Cghepbl, NIOWA0b NOBEPXHOCMU NUPAMUObL, NPUMbL, KOHYCA, YUIUHOPA,
00vem KyOa, NPAMOY20NbHO20 NApalleslenunedd, NUpamuovl, NPusMsl, YUIUHOPA, KOHYCd, uwlapa,
VMeHUe Haxo0ums OmHoueHue 00bemos NoOOOHbIX ueyp;

30) ymenue c60600HO OnepuUPOBaAMB NOHAMUAMU. OBUNCEHUE, NAPAJICHbHbIIL NepeHOC,
cummempusi Ha NIOCKOCMU U 8 NPOCMpamcmee, Nnogopom, npeobpazosamue nooodus, NnodobHvle
Queypul, ymenue pacno3Hasams pasuvie u N0O0OHbIe usypvl, 8 MOM Hucie 8 npupooe, UCKYCCmae,
apxumexkmype, YMeHUe UCNONIb308aMb 2eoMempuiecKue OMHOUWEHUS, HAXOOUMb 2eomMempuiecKue
BeNUYUHBL (OUHA, V20T, NIOWA0b, 00beMm) NPU peueHuu 3a0ad Uz opyeux y4eOHvix npeomemos u u3
PeanvbHOU HCUSHU,

31) ymenue c60600HO onepuposamv NOHAMUAMU. NPAMOY2ONbHAS CUCMEMA KOOPOUHAN,
8EKMOp, KOOPOUHAMbL MOUKU, KOOPOUHAMbL 8eKMOPA, CYMMA 8eKMOPO8, NpouU3seoeHue 8eKmopa Ha
YUCTIO, paznodxcenue geKkmopa no 06azucy, CKaisipHoe npousseoenue, 8eKmopHoe npouszseoenue, 2o
MedHcdy 8eKmopamu; YMeHue UCNOIb308aMmb BEKMOPHLIU U KOOPOUHAMHbIL Memoo OJisl peuleHus.
2eoMempudecKux 3a0ad U 3a0a4 Opyeux y4eOHvlX npeomemos, onepuposams NOHAMUAMU: MaAmpuya
2X2 u 3x3, onpedenumenv Mampuybl, 2eOMeMPULECKULL CMbLCIL ONpedeumers,

32) ymenue mooeruposams pedanvbHble CUMYaAyuu HA SA3bIKe MAMEMAMUKU; COCMABIAMb
8bIPAdICEHUS, YPABGHEHUS, HEPABEHCMBA U UX CUCMEMbl N0 YCI08UI0 3a0adl, UCCIe008amb NOCMPOEHHbLE
MoOenu ¢ UCNONb308aAHUEeM annapama aneedpvl, UHMePnpemuposams MNOJYVUEHHbIL pe3yabman,
cmpoums Mamemamuieckue Mooelu ¢ HOMOWDbI0 2eOMeMmpUlecKux NOHAMUL U GeIUYUH, peulams
C8A3aHHble C HUMU  NpaKmuyeckue  3a0ayy,  COCMABIAMb  GEPOIMHOCMHYIO  MOOelb U
UHMepNpemuposams — NOJIYYEHHbIU  pe3yIbmam, peuwams NPUuKiadoHsvle 3a0aiyu  cpeocmeamu
MAmMemMamuyecko2o aHanu3d, 8 mom yucie CoOYyuaiIbHO-3KOHOMUYECK020 U uzuiecko2o xapaxkmepa,

33) ymenue svibupames nooxo0sumyuli Memoo Olisl peuteHus 3a0aqu;, NOHUMAHUE 3HAYUMOCU
MaAmemMamuxy 6 u3y4eHuy NPUPOOHbIX U 0OUECMBEHHBIX NPOYECCO8 U S8NIeHUl, YMeHlUe PACNO3HABAMb
nposislleHue 3aKOH08 MAmeMamuKku 8 UCKYCCmee, YMeHue Npusooums npumepvl MamemMamuieckKux
OMKPBIMULL POCCUUCKOU U MUPOBOU MAMEMAMUYECKOU HAYKU.



06ume KoMneTEHL MM

[nannpyemble pesynbTatbl 06y4eHus

06uyme’ IucumnnuHapHsie’
0K 01 Beibupats cnocobesl - TOTOBHOCTb K TPyAy, OCO3HaHWE UEHHOCTW-BNAfeTb METOAAMM AOKA3aTENLCTE, ANTOPUTMAMM PEWEHMA 3aa4;
pEWeHNA 3a8a4 MacTepcTea, TpyAonobne; yMeHWe opMynnpoBaTL ONpeaeneHun, akCHOMbl W TEOPEMbI,

npotheccMoHanbHoM
NeATENEHOCTH NPUMEHHTENEHO
K Pa3snUyHbIM KOHTEKCTaM

-  TOTOBHOCTE K  AKTMBHOM  [AeATEeNbHOCTHNPMMEHATb WX, NPOBOAMTL LOKA3aTeNbHLIE PACCYMASHHA B X0je
TEXHONOTMYECKOW M COUMANbHOW HanpaeBneHHOCTHpPelleHKA 3aaay;

CNocoBHOCTE  MHWUMWPOBATh,  NNAHMPOBATL  W- YMETb ONEPUPOBATE NOHATUAMM: CTENEHL YUCNA, NOrapuhm
CaMOCTOATENLHO BbINONHATL TAKYIO AEATENBHOCTL;  |HWCNA; YMEHWME BbINONHATL BEIYMCAEHWE IHAYEHUIA W

- MHTEPEC K pasnuuHbiM ctepam npodeccuoHansHoWnpeobpa3oBaHnA BEIPAKEHWIA CO CTENEHAMKM W nOrapudMamu,

NeATENbHOCTH, npeobpa3oeaHma ApoOHO-PaLMOHANbHbIX BbIDAMEHWIA;

OenageHue YHUBEDCANBHBIMM yuebHBIMKM- YMETb ONEPUPOBATE NOHATUAMMK: PAUMOHANLHBIE,
NO3HABATENbHbIMK NeHCTBMAMM: MppalMOHanbHble, NDKa3aTenbHble, CTENeHHble, norapudmudeckme,
f) 6a30Bble NOrHYECKUE QENCTBHA: TPMIOHOMETPUYECKUE YPABHEHMA M HEPABEHCTBA, UX CHCTEMBI;

- CAMOCTOATENEHO thopmynnposath M- yMeTb ONEPUPOBaTL NOHATUAMK: DYHKLWA, HENpepbIBHAA
AKTyanu3uposare npobnemy, paccmatpusate  eddyHKUMA, NPOMIBOAHARA, NepBoobpasHas, onpegeneHHsli
BCECTOPOHHE; MHTErpan; yMeTb HaX04UTb NPOM3BOHbIE 3NEMEHTAPHbIX DYHKLUWA,

F  YCTaHdBNWEBEdATE C:-,I'LI.I'EFI'BEHHbIﬁ NPW3IHAH HﬂnHEHDHbEFH CNpaB0YHbIE MAaTEDKWANBI; HCCNEAO0BATE B ﬂpDCTEﬁLIJH}(
DCHOEBAHWA ONA  CpaBHEHMA, HIIHEEI-'I(IJ-I-‘II-[E.LI,I-‘II"I Cny4vanx q]yHI{LI,Ia'IH Hd MOHOTOHHOCTE, HAXO0JWTE Haubonslwue u

pbobueHun; HauMeHblWWe 3HaYeHUA PYHKLMIA; CTPOWTL rPaduKKM MHOTOYNEHOB
- OonNpefenAaTb UenW  [LeATenbHOCTW, 3aAaBaThC MCNONb30BAHMEM annaparta MaTteMaTWYyecKoro aHanusa;
NapameTpbl U KPUTEPHM UX AOCTUKEHMA; NPUMEHATE NPOW3BOAHYIO NPW PEWEHNN 3334 Ha ABUKEHME;

- BbIABNATE 3aKOHOMEDHOCTM M MPOTMBOPEYMA BPEWATh NPAKTUKO-OPUEHTUPOBAHHbIE 3aa4i HAa HaunBonbluKe W
PaccMaTpUBaEMbIX ABNEHWAX; HaWMeHbl We 3HAYEHMA, HA HAXOMAEHWE NYTH, CKOPOCTH U

F BHOCHTE HKOPPEKTWERI B ASATENbHOCTL, OLEHWBATHYCKODEHWAS
COOTBETCTEME PE3YNLTATOE LENAM, OUEHWBATE PHCKW- YMETE ONEPUPOBATE NOHATHAMMKM. PAUWOHANEHAA {IJy'HI{I.I,HH,
I'IDC.I'IE',B,CTBHLT"I OERATENBHOCTH; MNOKd3aTENEHAA [IJHHHLI,HH, CTENEHHAA 'EIJ':-,I'HKLI,I-"IFL J'IDI'E!FIH[IJMH"-'IE'CHHH




Pa3BMBATL KPEATMBHOE MblWNeHMe NpW peweHuHbyHKUKA, TPUroHOMeTpuYeckue dyHKLKK, 0BpaTHble dyHKLUK;
W3HEHHBIX Npobnem MEHHE CTPOMUTL rpadMKK M3YYeHHbIX QYHKLMA, MCNONbL30BaTL

) Basosble UCCNefOBATENLCKUE EHCTBUA: rpatMKkM NpM U3yYeHWH NPOLIECCOB M 3aBMCHMOCTEHN, NPW PeleHnH
BNafieTb HaBbIKAMW y4ebHO-MCCNenoBaTENLCKON M3aaad M3 APYrux yYebHbIX NPeAMETOR U 33a4 U3 PEaNbHOMN MU3HK;
POEKTHOW [eATENbHOCTH, HaBblKAMM pa3pelleHUABbIPAXaTs GOpMyNamMu 3aBUCHMOCTH MEXAY BENUYUHAMM;
pobnem; - YMeTb pellaTh TEKCTOBbIE 33/1a4M Pa3HLIX TUNOB (B TOM YMCNEe Ha

BLIABNATE NPUYUHHO-CNEACTBEHHbIE CBA3W  WNPOLEHTLI, LONW W YACTH, HA BHKEHUE, paboTy, CTOMMOCTL

KTYaNM3WpOBaTh 3afayy, BbIABMraTb rMNOTE3Y EETOBAPOB W YCNYF, HANOMK, 334a4W M3 0DNACTM YNPABNEHNA NHUYHBIMM
EWEHWA, HAXOAMTL APrYMEHTHl ANA AOKA3ATENbCTBAN CEMERHbIMU QUHAHCAMK); COCTABNATL BbIPAMEHURA, YPABHEHHR,
BOMX YTBEPWAEHWH, 3aaBaTb napametpel jﬁepaBEHCTBa M WX CUCTEMBI NO YCNOBMIO 33[a4M, MCCNEOBAT
DUTEDPHM DELIEHMA; NONYYEHHOE PEWEHME M OLEHMBATL NPaBAONOAOBHOCTL
- AHaNW3MPOBaTh MONYYEHHBIE B XOJe PpeleHWApe3yNLTaTos;
Bajayu  pesynbTaThl, KPUTUYECKM OLEHWBATh  WX- YMETb ONEPUPOBaTh NOHATMAMK: CPejHee apuMeTMYecKoe,
N0CTOBEPHOCTL, NPOrHO3WPOBATE W3MEHEHME B HOBLIXMEWAHA, HAMBONbILEE W HAMMEHLLIEE 3HAYEHUA, Pa3MaX,

CNOBUAX; AMCNepcuA, CTaHAapTHOE OTKNOHEHME YWCNOBOro Habopa; ymeTb

-- YMeTb NEPeHOCMTb 3HAHMA B MO3HABATENbHYIO MWM3BNEKaTb, MHTEPNPETMPOBaTh MHDOPMALWIO, NPeLCTaBNEHHYIO B

fipaKTHYeCKyD 00NacTH MU3HELeATENbHOCTH; Tabnuuax, Ha guarpammax, rpadmKax, OTpaKalo WY CBOHCTBA

- YMeTb  MHTErpupoBaTh 3HAHUA W3 pasHbiXpeanbHulx NPOLECCOB M ABNEHWH; NPeCTaBNATL MHDOPMALMIO C

fipeaMeTHbIX obnacten; NoMoULbI0 TaBnWL 1 AMarpaMm; MCCNEN0BaTh CTATHCTUYECKHE

- BbILBMraTh HOBbIE WOEW, NPeANaraTe OPUrMHaNbHEIENAHHBIE, B TOM YHCNE C NPUMEHEHUEM rPaUYECKUX METOOB U

OAX0Ab! U PELUEHKA; 3NEeKTPOHHBIX CPEfCTE;

J1 CNOCOOHOCTL MX MCNONL30BAHMA B NO3HABATENLHOR- YMETE ONEPUPOBATE NOHATHAMUK cnyﬂaﬁ HBIA ONBLIT W Cﬂf,"-lar"IHGE

J1 COLMANbHOW NpaKTUKe coBbITHE, BEPOATHOCTL CYYAMHOTO COBBITUA; YMEHHE BLIYUCIATL
BEPOATHOCTL C MCNONb3OBAHWEM rPpadUYECKUX METOROB;
NpUMeHATb GOPMYNbLI CROKEHNA U YMHOMEHUA BEPOATHOCTEH,
KoMGUHATOPHBIE hakTel M GOPMYNbI NPU PEWEHWK 3aaaY;
OLEHMBATL BEPOATHOCTH PEANbHBIX COBLITHIA; 3HAKOMCTBO CO
CNYYANHBIMK BENUYMHAMM; YMEHHWE NPUBOAWTL NPUMEPEI




NPOABNEHMA 3aKOHA BONbLIMX YMCEN B NPUPOAHBLIX U
00WECTBEHHBIX ABNEHUAX;

- YMETb ONEPUPOBATE NOHATUAMM: TOYKA, NPAMAZR, NNOCKOCTh,
NPOCTPAHCTBO, ABYFPAHHbBIA YroN, CKPEWHBAIOWMECH NPAMbIE,
napannenbHocTs U NepneHguKyAAPHOCTL NPAMbIX W NNOCKOCTER,
YroN MEXLY NPAMBIMK, YTON MEMAY NPAMON U NNOCKOCTLIO, Yron
MEMLY NNOCKOCTAMM, PACCTOAHWE OT TOYKM A0 NNOCKOCTH,
PacCTORHWE MERY NPAMBIMK, PACCTOAHWE MERY NNOCKOCTAMM;
YMEHHE UCNONL30BATL NPU PELEHWK 3334 U3YUYeHHble haKTbl K
TEOPEMbI MNAHUMETPUK; YMEHWE OLEHUBATL pAa3MEpLI 0GLEKTOB
OKPYMAKLWETO MHPa;

- YMETb ONEPUPOBATL NOHATHAMM: MHOTOTPaHHUK, CEYeHHE
MHOTOrpaHHMKa, ky6, napannenenunes, npu3ma, nupamuaa, durypa
M NOBEPXHOCTL BPALWEHMA, LMNWHAP, KOHYC, Wap, cdepa, CeyeHun
hurypel BpaleHus, NNOCKOCTb, KAcaoWanca chepsl, WMNUHAPA,
KOHYCa, NNoWans NOBEPXHOCTH NMPaMMALI, NPU3MbI, KOHYCA,
uMnuHApa, nnowaas cdepsl, 06bem Kyba, NPAMOYroNEHOTO
napannenenunesa, nupamnapl, NPU3Mel, LUWAMHAPE, KOHYCA, Wapa;
yMEHME M300paMaTe MHOMOTPAHHUKM M NOBEPXHOCTH BPAWEHHA, WX
CEYEHWA OT PYKH, C NOMOLbID YEPTEKHBIX HHCTPYMEHTOB U
INEKTPOHHLIX CPEACTB; YMEHUE PACNO3HABATL CHMMETPUIO B
NPOCTRAHCTEE; YMEHME PACNO3HAEaTE NPABWNEHEIE
MHOTOrpaHHMKK;

- YMETb ONEPUPOBATh NOHATUAMM: ABMMEHWE B NPOCTPAHCTBE,
nogobHele Gurypel B NPOCTPaHCTBE; MCNONL30BATE OTHOWEHKE
nnowanei noeepxHocten u obvemos nofobHblx duryp npu
pEWEHWK 3a1aY;




- YMeTb BbIYMCNATL FEOMETPUYECKHE BENUYMHDI (ANKMHA, yron,
nnowaab, 06bem, NNoWaaL NOBEPXHOCTH), MCNONb3YA W3YYEHHbIE
opMynbl U METORbI;

- YMeTb ONepUpOoBaTh NOHATUAMM: NPAMOYTONbHAA CUCTEMA
KOOPAMHAT, KOOPAMHATH TOYKM, BEKTOP, KOOPAMHATEl BEKTOPA,
CKaNAPHOE NPOW3BELEHUE, YrON MEXY BEKTOPAMM, CYMMa
BEKTOPOB, NPOM3BEAEHWE BEKTOPA HA YMCNO; HAXOAUTE C NOMOLLLID
M3yYeHHbIX GOPMYN KOOPAWHATLI CEpPeMHbI OTPE3Ka, PACCTOAHME
MEM Y ABYMA TOUKAMM;

- yMeTb BbIOMPaTh NOAXOAALLUA U3YYEHHBIA METOR ANA PELIEHHA
33fja4y, pacno3HasaTh MaTeMaTUYeckue GakTbl U MaTeMaTHyeckue
MOAENW B NPUPOAHBIX M 0DWECTBEHHBIX ABNEHUAX, B MCKYCCTBE;
YMEHWE NPUBOAWTE NPUMEDHI MATEMATHYECKUX OTKPBITHIA
POCCMHCKON M MUPOBOW MaTeMaTUYECKON HayKK.

- YMeTk ONepMpOBaTL NOHATUAMM: ONpedeneHue, aKkcuoma,
Teopema, CnefcTeune, CBONCTBO, NPM3HAK, AOKA3aTENLCTBO,
paBHOCHNbHLIE OPMYNMPOBKK; YMEHHEe opMynupoBaTs obpaTHoe
M NPOTHBONONOXKHOE YTBEPHASHUE, NPUBOANTE NPUMEDEI W
KOHTPNPUMEDSI, UCNONL30BATL METOL MATEMATHYECKON MHAYKLUMK;
NPOBOAWTL JOKA3ATENbHbIE PACCYMACHHUA NPU PEWEHMM 3aaaY,
DLUEHMBATL NOrMYECKYI0 NPABUABHOCTL PACCYHAEHHI;

- yMeTb ONepMpoBaTh NOHATHAMK: MHOMECTBO, NOAMHOKECTBO,
DNEepauru Haj, MHOMECTBAMM; YMEHWE MCNONb30BATL TEOPETHKO-
MHOMECTBEHHbIF annapat gaA oNWCaHuA PeanbHbIX NPOLECcCcoB 1
ABNEHWA NPW PELEHWW 33434, B TOM YMCNE U3 ApYrux yyeBHbix
NnpeaMeTos;

- YMETb ONEPUPOBaTL NOHATUAMMK: rpad, CBA3HLIN rpad, fepeso,
UMKN, rpad Ha NNOCKOCTH; YMEHME 33aBaTb M ONWUCHIBATL rpadbl




pa3nMuHbIMK cnocobammu; UCNONb30BaTh rpadiel NPK PeWEHUN
3agay;

- YMeTb cBOOOLHO ONEPUPOBATE NOHATUAMI: COYETAHKE,
NepecTaHOBKa, YACNO COMETAHUM, YMCND NEPECTAHOBOK; BUHOM
HeloToHa; ymeHWe NnpuMeHATs KOMOMHATOPHbIE QaKTsl 1
PaccyKAEHUA ANA peleHun 3a0ay;

-YMETh ONEPUPOBATL NOHATHAMM: HATYPANBHOE YUCNO, UeNoe
YMCNO, OCTATOK NO MOAYNID, PALMOHANBHOE YWUCNO,
MPPALMOHANBHOE YACNO, MHOMKECTBA HATYPanbHbIX, UENbIX,
pauMOHaNbHbIX, AeACTBUTENbHBIX YUCEN; YMEHWE MCNONb30BATL
NPU3HAKKU AENHMOCTH, HAUMEHBLMA 0BLWMI AenUTEND |
HaumeHbluee obuee KpaTHoe, anropuTM EBKNUAA NPU PEWEHWUM
3a7a4; 3HaKOMCTBO € PA3NHYHBIMK NO3MUMOHHBIMK CHCTEMAMM
CYUMCNEHWA;

- yMeTb cBOBOLHO ONEpPUPOBaTL NOHATUAMM: CTENEHL C LENLIM
NoKa3sartenem, KOpeHb HaTypanbHON CTENEHM, CTENEHb C
pPauMOHaNLHLIM NOKA3aTENEM, CTENEHL C JEHCTBHTENBHBIM
(BelWwecTBEHHLIM) NOKA3aTeNeM, Norapudm YNCNa, CUHYC, KOCUHYC M
TaHreHC NPOM3BONBHOTO YWUCNAE;

- YMETb ONEPUPOBATE NOHATUAMMW: TOMAECTBO, TOKIECTBEHHOE
npeobpasoBaHue, ypaBHEHWE, HEPABEHCTBO, CHCTEMA YPABHEHUIA U
HEpPaBEHCTE, PABHOCMNLHOCTL YPaBHEHWA, HEPABEHCTE W CUCTEM,
paLWOHANbHbIE, UPPALMOHANBHBLIE, NOKA3ATENLHBIE, CTENEHHLIE,
norapuMUYeckue, TPUroHOMETPUYECKHE YPABHEHUA, HEPABEHCTBA
M CHCTEMbI; YMEHME PELaTh YPABHEHWUA, HEPABEHCTBA U CUCTEMBI C
NOMOWbIO PA3NMYHBIX NPUEMOB; PELaTh YpaBHEHWA, HEPABEHCTBA
M CHCTEMBI C NAPAMETPOM; NPUMEHATD YPABHEHMA, HEPABEHCTBA, UX
CMCTEMBI I1A PELWIEHMA MATEMATHYECKHMX 38734 W 33734 U3
pasnuyHbix 06NacTeil HAyKKW W peanbHOM HM3HK;




-yMeTk CBOBOAHO ONEPUPOBATE NOHATUAMM: rpaduk dyHKUMK,
oGpaTHan hyHKUWA, KOMNO3WUNA QYHKUMIA, NUHERHAA BYHKUWA,
KBaApaTMUHaA DYHKLMUA, CTeNeHHan GYHKLMA C LenbiM
noxasarenem, TPHroHoMeTpudeckme dyHkuMK, obpaTHble
TPUroHOMETpUYeckue hyHKLUMM, NOKa3aTeNbHaA 1
norapudmuyeckan GyHKUNMK; YMEHHE CTPONTL rpaduKK dyHKUMA,
BLINONHATL Npeobpa3oBaHns rpadMKkos QyHKLKI;

YMEHWe UCNONb30BaTh rpatMKKM QYHKUMIA ANA M3YYEHUA
NPOLECCOB M 3aBUCUMOCTEN NPH PEWEHWN 333y U3 [Lpyrux
y4eOHbIX NPEAMETOB M M3 PEanbHON HM3HW; BbipaKaTs GopMmynamu
33BMCHMOCTH MEMAY BENUYMHAMMK;

yMeHHe cBODOAHO ONEPUPOBATL NOHATUAMK: YETHOCTL QYHKLMK,
NepUOAMYHOCT QYHKLUWK, OTPAHMYEHHOCTD dYHKLUMK,
MOHOTOHHOCTE (YHKLWK, IKCTPEMYM yHKLUMM, HanBoNbWee K
HaWMeHbLIee 3HAYEHWA DYHKLWW HA NPOMENYTHE; YMEHWE
NPOBOAWTL MCCREfoBaHME QYHKLMMK;

YMEHME WCNONL30BaTh CBOWCTBA M rpadMKu QYHKUWIA ANA peleHus
VPaBHEHMIA, HEPABEHCTE M 3af,a4 C napaMeTpamMu; n3obpamaTts Ha
KOOPAMHATHON NNOCKOCTH MHOXECTBA PELIEHMHA YPaBHEHHH,
HEPABEHCTB W MX CUCTEM;

- YMETh CBODOAHO ONEPUPOBaTE NOHATHAMM: NOCNEA0BATENLHOCTS,
apudMeTMyecKas nporpeccus, reoMETPMYECKaa NPOrPeccHs,
BeckoHeuHo yObIBaoWanR reOMETPUYECKAR NPOTPECCUA; YMEHHE
33[aBaTh NOCNEAOBATENLHOCTH, B TOM YMCNE C NOMOLLLKD
peRYPPEHTHBLIX hopmyn;

- YMETb ONEPUPOBATL NOHATUAMM: HENPEPbLIBHOCTb QYHKLWM,
acumnToThl rpaduka yHKUMK, NEPBAA W BTOPAA NPOM3BOJHAA
QYHKLUNK, FeOMETPUYECKHMIH M DU3MYECKUI CMBICN NPOU3BOJHOMN,
nepsooBpaiHas, onpeaeneHHbIi UHTErpan; YMEHME HAX0ANTh




acUMNTOTH rpaduKa QyHKUWK; YMEHWE BBIYUCAATL NPOU3BOAHbIE
CYMMbl, NPOW3BEAEHHUA, YACTHOMO U KOMNO3MLMK QYHKL MR,
HaxoQuTb YpaBHEHWE KacaTenbHOI K rpaduky dyHKUMK;

YMEHWE UCNONb30BaTh NPOU3BOAHYIO ANA UCCNEROBAHNA DYHKLMWI,
ANA HAXOMAEHUA HAWNYUIWETD PEWEHNA B NPUKNAAHBIX, B TOM
YWUCNE COLUMANbHO-IKOHOMUYECKMX M PU3MYECKUX 3afadax, Ans
onpefeneHna CKOPOCTH W YCKOPEHUA; HaX0AWTL NNOLWAAN 1
o6beMbl HUrYp C NOMOWbIO MHTErpana; NPUMBOAWTL NPUMEPHI
MaTeEMaTU4eCKOro MOAENUPOBAHMA C NOMOIbID

AW hepeHLnanbHbIX YPaBHEHWI;

- YMeTb ONEpPUPOBATL NOHATUAMM: KOMNAEKCHOE YWCNO,
CONPAMEHHbIE KOMMIEKCHBIE YUCNA, MOAYNb U apTyMEHT
KOMNAEKCHOrO YUCNa, hopMa 3anuck KOMNAEKCHBIX YMCen
(reomeTpuyecKan, TPUrOHOMETPUYECKAA W anrebpanmyeckan); yMeTs
NpoM3BOAUTL apUPMETHYECKHE AeHCTBUA C KOMNIEKCHBIMY
YUCNAMK; NPHBOANTL MPUMEPHI MCNOAL30BAHMA KOMNAEKCHBIX
wucen;

- yMeTb cBOOOHO ONEpPUPOBATE NOHATUAMU: CPejjHee
apudmeTHyecKoe, Megnana, Hanbonblee W HauMeHbILEE 3HAYEHHA,
pasmax, AUCnepcun, CTaHAapTHOE OTKNOHEHKUE [NA ONMCAHKA
YWUCNOBbIX AaHHBIX; YMEHWE WCCNEAOBATL CTATUCTHYECKME AaHHbIE,
B TOM YUCNE C NPUMEHEHHEM rpadHyecKHX MEeTOA0B U
3NEKTPOHHBIX CPEACTB; rpafPMyeckn MCCNefoBaTh COBMECTHbIE
HabnAeHUA C NOMOWLbLIO AUarpaMm paccemBaHna W NMHERHONA
perpeccum;

- YMETb HAXOLMTb BEPOATHOCTH COBBLITHIA C MCNONL30BAHKUEM
rpathMyecknx METOA0B; NPUMEHATL ANA PeWeHNA 3ana4 Gopmynbl
CNOMEHNA W YMHOMEHWA BEPOATHOCTEN, hopMyny NOAHON
BEPOATHOCTH, hopmyny BepHynnu, kombuHaTopHble dakTel K




dopmynbl; OLEHHBATL BEPOATHOCTH PeanbHbix COOLITHI; yMeHne
ONepupoBaTh NOHATUAMMK: CNYYAHHAA BENWYMHE, pacnpeseneHue
BEPOATHOCTEN, MATEMATUYECKOE OMWUAAHWE, IUCNEPCHA U
CTAHAAPTHOE OTKNOHEHWE CNYYANHOM BENHYMHLI, BYHKLWK
pacnpegeneHua U NNOTHOCTH PABHOMEPHOTO, NOKA3aTENBHOMO W
HOPManLHOro pacnpefeneHuii; yMeHue WCNONbL30BaTh CBOWCTBA
M3YYEHHbIX pacnpefenexnil ona pelenus 3a4ay; 3HaKoMCTBO ¢
NOHATMAMK: 3aKOH BONbLWKX YKCEN, METOAL! BEIDOPOYHLIX
MCCNEAOBAHMH; YMEHWE NPUBOLWTE NPMMEDEI NPOABNEHMA 3aKOHA
BoNbWKMX YMCEN B NPUPOAHBIX WM 0BIWECTBEHHBIX ABNEHUAX;

- yMeTb CBODOAHO ONEPUPOBATL NOHATHAMMW: TOMKE, NPAMan,
NADCKOCTb, NPOCTPAHCTBO, OTPE3OK, NyY, NNOCKUA yron,
NBYTPAHHBIA Yron, TPEXrpaHHbIN Yron, nepecexatniwmecs,
napannensHele M CKPELWBAWWECA NPAMBIE, NAPANNENEHOCTE U
NepneHanKYNAPHOCTL NPAMBIX W NNOCKOCTEN, Yyron Mexay
NPAMBIMK, YrON MEXIY NPAMOM M NNOCKOCTLIO, YrON Mexay
NADCKOCTAMM; YMEHWE MCNONb30BaTh NPW PEleHum 3anay
M3yyeHHble haKTel M TEOPEMbI NIAHMMETPHH; YMEHHE OLEHMBATL
pa3mepbl 00BLEKTOB B OKPYKAKOWEM MUPE; YMEHWE ONEPUPOBaThL
NOHATAAMKM: MHOTOFPaHHKK, CEYEHWE MHOTOrPaHHKUKE, NPABUNbHBIA
MHOrOrPaHHKK, NPU3Ma, NMpaMKUaa, hurypa u NOBEPXHOCTL
BpalleHus, UMNMHAP, KOHYC, Wap, cdepa, paiBepTHa NOBEPXHOCTH,
CEYEHMA KOHYCA M LWNWHAPA, NapannenbHble 0CH MNW OCHOBaHWID,
CEeYEHME Wapa, NNOCKOCTh, Kacawwanca cdepsl, LUNMHAPA, KOHYCA;
YMEHME CTPOMTL CEYEHME MHOTOTPaHHUKE, H300pamaTs
MHOrOrpaHHWKK, GUrypsl M NOBEPXHOCTH BPALWEHKA, UX CEYEHUA, B
TOM YHCNE € NOMOLWBK INEKTPOHHBIX CPEACTB; YMEHWE NPUMEHATD
CBOWCTBA reoMeTpuyeckux duryp, camocToaTenbHo
opMynMpoBaTL ONpegeneHna M3yyaemolx GUryp, BblgBUraTh







rMNOTe3bl O CBOWCTBAX M NPU3HAKAX reoMeTPUYECKUX dmryp,
000CHOBBIBATE MNKM ONPOBEPraTh MX; YMEHME NPOBOAUTL
Knaccupurkauuio GUryp no pasnuyHbiM NPU3HAKAM, BLINONHATL
HeobxoguMble ONONHUTENLHBIE NOCTPOSHMA;

- yMeTb CBOBOAHO ONEPUPOBATL NOHATMAMM: NAOWaAL DUTYPLI,
06BbEM QMrypbl, BENMYWHE Yria, PACCTOAHME OT TOYKK A0
NNOCKOCTH, PACCTORAHWE MEXAY NPAMBIMK, PACCTOAHWE MEXIY
NNOCKOCTAMM, NNOWaas cepel, NNowWags NOBEPXHOCTH NUPAMUARLI,
NPM3Mbl, KOHYCa, UMNKHApa, 06bem kyba, npAMoyronLHoro
napannenenunega, nMpamuasl, NpU3Mel, LUNWHAPA, KOHYCA, Wwapa;
YMEHME HAXO4WUTL OTHOWEHUE 0BbeMOB NOJOBHBIX uryp;

- yMeThb CBOOOAHO ONEPUPOBATL NOHATHAMN: BUIKEHNE,
napannenbHblil NePeHoC, CUMMETPUA HA NNOCKOCTH W B
NpoCTpaHCTee, NoBopoT, npeobpasoeadue nogobus, nogobHeie
durypsl; yMEHWe Ppacno3HaBaTh PaBHbIE W NOA0GHEIE dUrypsl, B
TOM YUCNE B NPUPOAE, MCKYCCTEE, apXUTEKTYPE; YMEHKE
MCNONL30BATE FEOMETPUYECKHME OTHOWEHWUA, HAXDAUTh
reoMeTpuyecKne BENYNHbI (AAKMHA, yron, nnolaae, 0ovem) npu
PEWEHNN 3aAa4 M3 APYrvx y4ebHbIX NPEAMETOB M M3 peanbHOM
WU3HK;

- yMeTb CBODOAHO ONEPUPOBATL NOHATUAMMU: NPAMOYIONbHAS
CHCTeMa KOOPJMUHAT, BEKTOP, KOOPAWHATH TOYKH, KOODAUHATI
BEKTOPA, CYyMMa BEKTOPOB, NPOM3BElEHNE BEKTOPA HA YKCNO,
pa3nomeHne BeKTopa no Hasncy, CKaNAPHOE NPOU3BEAEHME,
BEKTOPHOE NPOM3BEAEHHE, YO MEXLY BEKTOPAMM; YMEHHE
MCNONb30BATb BEKTOPHBIM M KOOPAMHATHBIA METOA ANA PEWEHKUA
reoMeTpUYEcKMX 3agay W 3a4ay Apyrux yuebHeix NpeamMeTos;
ONEpPUPOBaTL NOHATHAMM: MATPULUA 2x2 W 3x3, onpefenuTents
MATPMLbI, rEOMETPHYECKMN CMbICH ONPeaenuTens;




- YMETb MOJENMPOBATL PeaNbHbLIE CUTYALMM HA A3bIKE MATEMATHKM;
COCTABNATL BLIPAMEHWA, YDABHEHUA, HEPABEHCTBA M UX CUCTEMBI NO
VCNOBWID 33134, WCCNe0BaTh NOCTPOEHHBLIE MOJENM C
MCNONL30BaHMEM annapara anrebpsl, MHTEPNPETUPOBATL
NONYYEHHbLIA PE3YNLTAT; CTPOMTL MaTEMATUYECKUE MOJENN C
NOMOLLbIO TEOMETPMYECKMX MOHATHA W BENWYMH, PEWATE
CBA3AHHbLIE C HUMW NPAKTMYECKME 3a0a4M; COCTABNATD
BEPOATHOCTHYIO MOJENL M MHTEPNPETUPOBATL NOAYYEHHbIIA
pe3ynbLTaT; pewars NPUKNAHbLIE 334a4n CpeaCcTBaMu
MaTeMaTMYeCcKoro aHanusa, B TOM YMCNe CoLManbHo-
IKOHOMWYECKOrO W hM3MYECKOrD XapakTepa;

- yMEHUe BuIDUpaTL NOAXOAAWMA METON, ANA PEWEHUA 3a0a4M;
NOHMMAHWE 3HAYUMOCTH MATEMATHKK B W3YYEHUM NPUPOSHBIX W
06UeCTBEHHBIX NPOLUECCOB W ABNEHWI; YMEHWE PAacno3HaBaTh
NPOABNEHWE 33aKOHOB MAaTEMATUKMW B MCKYCCTBE, YMEHWE NPUBOANTDL
NPUMEPLl MATEMATHYECKHX OTKPBITMH POCCMWCKOW M MUPOBON
MAaTEMaTHYECKON HayKM

OK 02 Wcnonb3osats
COBpEMEHHbIE CpeacTea
NOMCKE, aHanu3a u
MHTEPNPeTaLuK HHBOPMALMK,
W MHOPMALKMOHHbIE
TEXHONOTMM ANSA BbINONHEHWS
3afia4 NpogeccHoHanbHoM
NeATENbHOCTH

B 0BnacTi LEHHOCTH HAYYHOTO NO3HAHWA:
-ChOpMMPOBAHHOCTD MUPOBO33PEHUA

- YMETE ONEPHPOBATE MNOHATHAMW. pPdUWOHANBHARA q]yHHLI,H:FI.
MNoKd3arenkHan {IJ},PHI'[I.I,HFI; CTeneHHaA 'EIJ':-,I'HHI.U"I.FI; IIDFEIFH{IJMH'-IECHHH

COOTBETCTEYHOWEND COBPEMEHHOMY YPOEBHKD Pa3BUTKH

CBOEND MECTd B NONWKYNBTYPHOM MWUPE;

FVNETYPE HaK CpefcTea EEHHMDﬂEﬁCTBHH MEMOY
NoAsMA M NO3HAHWA MWD,

r OCO3HdHKME LEHHOLTH HEI}"-IHUI:‘I AEATENBRHOCTH
FrOTOBHOCTE OCYUWECTBNATE NPOEKTHYIO

HayHH M DﬁIJ.I,E'CTEEHHDﬁ NPaKTHKEW, OCHOBAHHOTD H4yMEHWE CTDOWTh TFIH.[IJHI{H W3YYEHHBIX 'EIJ-"L,I'HHLIIHH, HCNONb30BdTH
ananore  KynbTyp, CI'IDCUﬁCTB},HDLI.I,EFD OCO3HaHK T[JH[IJI"II{H NPH W3YHEHWKM NPOLECCOE K EEIEHCHMDL—I'EIH, NpH pelIEHAK

- COBEpPWEHCTBOBdAHWE AILIKOBOW M '-IHTETEJ'II::CHDFIBpraH{aTb CIJD]:I'I'-'I':,I'J'IEIHI"‘I JdBUCHMOCTH MEXTY BENWYHUHAMM;

MpdUWOHaNbHEIE,

(DYHKUMA, TPUrOHOMeTpuyeckue dyHKLMKM, 0BpatHble dYHKLMK;

3a/1a4 M3 Apyrux yyebHbIX NPeaMeTOB M 3a4a4 M3 PeansHON MHU3HK;

- YMeTb ONepupoBaTb NOHATMAMM: TOMKAECTBO, TOMAECTBEHHOE
npeobpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPABHEHUIA W
HEpPABEHCTB, PABHOCMABHOCTE YPABHEHWIA, HEPABEHCTE M CHUCTEM|
WPPaLMOHANbHbIE, MNOKA3aTENbHbIE, CTENEHHBIE,

J'IGFE!FI"ILJPMH"-IECHHE, TPUTOHOMETPHYECHMWE YPABHEHWA, HEPABEHCTEA




CCnefoBaTeneCKYD OEATENBHOCTE HHAMEWAYANBHO I.f‘l"l CHCTEMBI; YMETE PEWAETE YPAaBHEHWA, HEPABEHCTEE W CUCTEMBI C

rpynne.

BNafeHue YHWBEDCANbHBIMK
03HABATENbHLIMK JEHCTEUAMM:

) pabota ¢ mHdopmaumei:
BNafeTb HaBbIKAMW MONYYEHUA WHDOPMALMK W3

yuebHbIMM

MOMOLLbIO PA3NMYHbIX NPUEMOB; PELWaTh YPaBHEHWA, HEPABEHCTBA U
CUCTEMBI C NAPAMETPOM; NMPUMEHATL YPABHEHUA, HEPABEHCTEE, WX]
CMCTEMBl [NA PEWEHWA MATEMATWYECKMX 3afay M 3afay w3
pa3nuyHblx 0bnacTei Hayku M peansHoM MU3HK;

yMeTb CBODOAHO ONEpUPOBaTE MOHATMAMM:  ABMKEHWE,

CTOYHMKOB  pasHblX  THMNOB,  CaMOCTOATENGH
CYWeCTBAATL NOWCK, aHanu3, CcUCcTeMaTuIaumnio
HTEpNpeTaunie MHOOPMALMK PA3NWYHBIX BUOOB
OpM NPEACTABNEHHA;

C03[aBaTb TEKCTBI B Pa3NHUHbIX GopMaTax C yyerto

asHayeHus MHGoOpMauMK W UeneBol ayaWTOpWM|(ANMHE, yron, nnowaas, obbeMm) npu peweHun 3agay W3 Apyrux

bIGUpas onTMManbHyl GOpMY NpPeACTaBNEHUA
W3yanu3aumm;

OUEHMBATL  AOCTOBEPHOCTh,
HpOpMaUWK, €e  COOTBETCTEME
0panbHO-3TMYECKUM HOPMaM;
MCNONb30BaTh CPeAcTBa  MH(OPMALMOHHbIX

NEerMTHMHOCT!
NpagoBbLIM

OMMYHWKALWOHHBIX ~ TEXHONOTMA B PELIEHM
OFHWTHEBHbIX, KOMMYHMKATUBHbIX
PraHu3auMoHHbIX  3agay ¢ cobniogeHue
peboBaHMit IProOHOMMKM, TexHukM ©OezonacHoCTH
MIWeHsl,  pecypcocOepemenns,  NpPaBoBbIX
THYECKMX  HOPM,  HOpM  WHGOPMALWOHHOW
€30MacHOCTH;

BNafeTb HaBbIKaMW pACNO3HABaHWA W 3AWWMT
Hbopmauwy,  MHdopMauMoHHOR  Be3lonacHoCTw

MYHOCTH

napannencHelii  NEpeHoc, CHUMMETPMA HA  NAOCKOCTM W B
NpocTpaHcTee, nosopot, npeobpasosaHue nogobus, nogoOHbie
hurypsl; yMeTs pacno3HaBaTe paeHble U NogobHbie dUrypel, B ToM
yucne B NPUPOLE, MCKYCCTBE, apXMTEKTYPE; YMETb MCNONb30BaTh
rEOMETPHYECKHME OTHOIWEHMWA, HAXOWTh TEOMETPHYECKHME BENUYHHEI

yebHbIX npeaMeToB W U3 peaanDi& HHU3HH




0K 03 MNnanuposatb 1
pEANM30BLIBATE CODCTBEHHOE
npodeccHoHanbHoe U
NIMYHOCTHOE PA3BMTHE,
npeanpMHUMAaTENLCKYIO
NEATENBHOCTD B
npodeccMoHancHoM cepe,
MCNONbL30BATE 3HAHWA NO
(UHAHCOBOM rPAMOTHOCTH B
pA3NMYHBIX HHIHEHHbIX
CUTYaLMAX

B obnactu AYXOBHO-HPABCTBEHHOMO BOCNWTAHKWAL - YMETE ONepHpoEdTE MOHATHAMKL pPaunOHanbHBIE,
- CEI]D[JMI“IDDBHHHDCTI: HPdBCTEEHHOM? CO3HAHWAMPPaUWOHANEHBIE, NOKA3dTENBHBIE, CTEMEHHBIE, HDTHDI-'I{IJHH'-IECI{I-'IE,
THHECHKOrD NOBENEHWA; TPMIOHOMETPHYECHMWE YPABHEHWA M HEDABEHCTEE, WX CHCTEMBI;
cnocoBHoCTL OUEHWMEBEQTE CHUTYAUWMKD W NPUHWUMATH- YMETE ONEPHPOBATE MNOHATHAMMW. MHOTOrpaHHME, CEYEHMWE
CO3HAHHBIE PEWEHWA, OPHEHTHUPYACE Ha MOPANbHOAMHOrarpaHHKMKa, H},I'ﬁ, napannenenuneq, npuimMd, npamuia, d]nrypa
PABCTEEHHBIE HOPMEl U LEHHOCTKH, M NOBEPXHOCTE BPAILEHWA, LWWNWHAD, KOHYC, WAap, E{IJE'F]H, CEYEHHKA

OCO3HAaHKWE NWYHOTO BKNafa B I'IDCTPDEHHEq]Hry]JbI EpalleHWA, NNOCHOCTh, HaCdHUWAACH CEI]EFII:I, LMNUHA D4,
CTOWYUBOrO ﬁy‘,ﬂ'yUJIEFD; KOHYCa, NNoWagbk NOBEPXHOCTH NWpaMuib, NPW3IMBL, KOHYCA,
OTEETCTEEHHOES OTHOWEHWE K CEOMM DPOOWMTENAM WMUWAWHAPQ, NNOWa0k CEIJEPI:I,. obbem H:-,I'Eia, NPAMOYIroneHOro
I“I_I'II"‘I}I APYIMM Y4NEHAM CEMbM, CO3QAHWKD CEMbW Hanapannenenmnena, nupaMuibl, NPU3IMbl, UWWAWHLPA, KOHYCE, Wapd;
CHOBE OCO3HAHHOIO NPUHATHA LI,EHHDCTEIH CEMEHHOIyMEHNE HEDﬁpEI}I(aTb MHOTOTPAHHWEKW W NOBEPXHOCTA BPAWEHWA, WX
W3HW E COOTBETCTEMW C TpaguMUyWAMM HapOOOBCEYEHMA OT PYHH, C MOMOWEBK YEPTEHHBIX WHCTPYMEHTOE W

Poccuu; INEKTPOHHbIX CPeAcTB; YMETb Pacno3HaBaTb CUMMETPHUIO B
BNAflEHWE  YHWUBEPCANbHbIMM  PErynATUBHLIMWNPOCTPAHCTBE; YMETh PACND3HABATL NPAaBMNbHLIE MHOTOTPAHHMKK;
EHCTBHAMM: - YMeTb ONepupoBaTtb MNOHATMAMW: NPAMOYrONbHAA CUCTEM3
) camoopraHu3auua: KOODAMHAT, KOOPAWHATH TOYKM, BEKTOP, KOOPAWHATH BEKTOPA,
CAMOCTOATENbHO OCYWECTBAATE NO3HABATENbHYICKANADHOE NPOM3BEAEHWE, YrON MEWLYy BeKTopamu, CyMMa
EATENLHOCTb, BLIABNATE NpobAeMsl, CTaBUTb WBEKTOPOB, NPOM3IBEEHWE BEKTOPA HAa YUCNO; HAXOAMTL C NOMOLLbIO
OpMYyNMPOBaTh COOCTBEHHBIE 3anauu M3yYeHHbIX QOpPMYN KOOPAWHATHI CEpPeaMHbl OTPE3Ka, PaccToAHKe
Opa3oBaTensHON  AEATENBHOCTH W MUIHEHHBIMENY ABYMA TOUKAMM
MTyaLMAX;
CaMOCTOATENBHO COCTABNATL NNaH  peleHus
pobneMbl € YYETOM  MMEKWMXCA  PECYpCos

0DCTBEHHbBIX BO3MOMHOCTEN W NPEANOYTEHNIA;
A3BATL OUEHKY HOBBIM CHTYALMAM;

nocoBCcTBoBaTe  (OPMUPOBAHWUID W MPOABAEHMIY
MPOKOM 3pYAMUMM B pasHeix 0BNaCcTAX 3HAHWM
OCTOAHHO NOBLIWATE CBOW 00pa3oBaTentHbId W
YNbTYPHBIA YPOBEHD;




) CAMOKOHTPONb:
CNONb30BaTh NpHeMbl pedneKcMM [ONA  OUEHKM
MTYaUWH, BeiBOpa BEPHOTO PEWEHNA;
YMETb OLUEHWBATE PMCKM W CBOEBPEMEHHO
PUHWUMATh PELIEHWA NO MX CHUKEHWID;
) IMOLWOHANLHBIA  WHTENNEKT, NpeanonarakwLnii
(G OPMUPOBAHHOCT!
HYTPEHHEH MOTUBALIMM, BKNKYAIOWEN CTPEMNEHME K
OCTMMEHMIO  LUeNM M ycnexy,  ONTUMM3M
HWLMATMBHOCTb, YMEHWe [elCTBOBaTh, MCXOAA W3
BOMX BO3MOKHOCTEN;
IMNATHK, BRNOYAKWEA CNOCODHOCTE NOHWMATH
MOLMOHANbHOE COCTOAHWE APYIUX, YYUTLIBATL erg
PH OCYLWECTBNEHWA KOMMYHMKALMK, CNOCOBHOCTD K
O4YYBCTEBMIO W CONEPeRMBAHNID;
COLUManbHbIX HABLIKOB, BKNKYAKIWMX CNOCOBHOCTS

BICTPAWBATE OTHOWEHWA C  OPYrUMA  NHAbMK,
abOTHTLCA, NPOABNATE MHTEPEC W pa3pelary
OHPAKKTBI
0K 04 3dbdekTueHo OTOBHOCTb K CAMOPA3BMTWID, CAMOCTORTENLHOCTH W- YMETb ONEepUpOBaTL NOHATUAMMW: CNYYaAHBIM ONLIT U CnyYaiHoe
B3aMMOAEHCTBOBATL M paboTaTecaMooNpefeneHuio; CoDbITHE, BEPOATHOCTE CNYYAMHOrO COOLITMA; YMETE BBIYMCAATH

B KONNEKTHBE W KOMdHAE

OBNajEeHHWE HABbLIHAMMK yHEﬁHD-HCEHEﬂIDEaTEﬂhCI{Dﬁ,
FDEHTHDI:I ] CDLI,HEU'II::HDIT'I AEATENEHOCTH,

BnageHe YHWBEPCANbHBIMHK KDHM}FHHHHTHEHbIHHq]aI{TbI K I.JPDFIME,I'HI:I NpW pellEHHA 3a0a4; OUEHWEDTE BEPOATHOCTH

EUCTBMAMM:
) COBMECTHaR AeATENbHOCTL:
NOHUMATE MW MCNONL30BATL

OMaHAHOW W UHAKBKMAYANBHON paboThl;

nperMylecTEdNPHUPOLHEIX W DE!LIJ,ECTBEHH BIX ABNEHWAX;

BEPOATHOCTE C MCNONb30BEAHKWEM F]:I-EI'EIJ-I-'I'-'IECHH){ METOOOE; NPUMEHATE
d]ﬂl]l'*'lyﬂbl CNOMEHWA KU YMHOKEHMWA BEDDHTHDCTEIH, HDMﬁHHETﬂDHbIE

PEANbBHBIX EDﬁhITHﬁ: JHAHKOMCTED CO CJ'I},I'HEIﬁHhIMI“I BEMMYHUHAMM;
VMEHWE MPUBOAWTE NPWUMEPE! NPOABNEHWA 3dK0OHA GonbWKX Yucen gl

- YMETb CEDﬁD,ﬂ,HD OnNepHpoBEdTe MOHATHMAMK. CTENEHE C LENbIM

NoKa3iaTeneM, HOPEHb HHT‘y’pEJ’IbHDﬁ CTenend, CTeneHs C




- MPUHWMATE  Lend COBMECTHORN DEATENBHOCTHPaUMOHANEHEIM nNoKda3iareneM, CTeneds C ﬂE‘ﬁCTBHTE.I’II:HI:IM
DPraHW30BblEATE W HOOPAWMHWMPOEATE HEHCTBHH noe (BEI.I.I,E‘CTBE‘HHHM} noKasarenem, J'IDI'-EIFIH[IJM YHCNna, CHHYC, KOCUHYC K

NOCTMMEHWUID:  COCTABNATE  NNaH  AeWCTBMH[TAHreHC NPOW3BONLHOTO YKCNA;
pacnpefensTs ponM C y4eTOM MHEHMH YYacTHWMKOH- YMeTs CBODOAHO ONEpUpOBATL MOHATWMAMMK: rpaduk dyHKLKY,
pOCYHAATL PE3YNLTAThI COBMECTHOMN paboTsi; obpatHas dyHKUWA, KOMAO3WLUWA BYHKUMIA, NMHERHAR dYHKUMA,

- KOOPAWHWUPOBATL M BLINONHATL paboTy B yCNOBMAXKBAApaTMYHAA  QYHKUMA, CTeneHHan  dYHKUMA € UENbIM
peansHoro, BMPTYaNnbHOT0 W KOMOWHWDOBaHHOTQNOKA3aTeneM,  TPUrOHOMETpHueckMe  dyHKUWM,  oBpaTHbie
B3aMMOIEACTEBHA; TPMrOHOMETPHYECKKME QYHKL MK, noKkasaTensHas W
- OCYWeCTBAATb  NO3MTMBHOE  CTpaTernyeckognorapudmuueckan dyHKUMM; YMETb CTPOMTL rpadukn dyHKLWA
OBEAEHNE B DA3NMYHBIX CHTYAUMAX, NPOABNATHBLINONHATL NpeobpasosaHuna rpaduKos QYHKLUM;
TEOPYECTBO U BoOBpameHue, BbiTb MHULUATUBHBIM. |- YMETL UCMDNL3I0BATE rpaduKM DYHKUMIA LNA M3YYEHHA NPOLECCOB)
DBnapgeHve  YHUBEPCANbHBIMW  DErYNATMBHLIMMM 33aBUCMMOCTER NpW  pElWeHMM 3afay U3 Apyrux  y4eOHbix

NEACTEMAMK: NpegMeTos M W3 peanbHOM MM3HKM; BbIpaMaTb QopMynamu
r) npuHATHe ceba u Apyrux nogen: 33BMCMMOCTH MEHIY BENMYUHAMM;

- NPMHUMATL MOTUBbLI M APryMEHTbl Apyrux niofgei npy- ceobOJHO ONEpUMpoBaTb MNOHATHAMM: YETHOCTb  GYHKLWK/
AHANW3e Pe3yNbTaTOB AEATENLHOCTH; NepUogMYHOCT thyHKL MK, OrpaHNMYeHHOCTb QYHKLKK,
- NPU3HaBaTb CBOE NPaBO W NPaBO APYrHX NKOAEH HAMOHOTOHHOCTD (YHKUKK, 3KCTpeMyM dYHKUWM, Haubonblwee
OWHOKK; HauMeHbllee 3HaYeHUA DYHKLWUKM Ha NPOMERYTKE; YMETb NPOBOAUTY
- pa3BMBaTh CNOCOBHOCTL NOHMMATL MMP C NO3MUMKWMCCNEROBAHME DYHKUWK;

npyroro Yenosexa - YMeTb UCNONB30BaTh CBOUCTBA M rpadukn QYHKUWIA ANA peweHua

VPABHEHMWIA, HEPABEHCTB W 33ay C napaMmerpamu; uzobpamarts Ha
KOOPAWHATHOM NAOCKOCTM MHOMECTBA pEWeHWH YPABHEHUM,
HEPABEHCTE M MX CUCTEM

OK 05 OcywecTenaTs YCTHYIO M
NUCbMEHHYI0 KOMMYHWKALUIO
Ha rocyJapcTBEHHOM A3bIKE
Poccuitcroi Qepgepayum c
y4eToM 0CODEHHOCTEN

B obnactu acTeTMYeCKOro BOCNWTAHMA: - YMeTb ONepuMpoBaTb MNOHATMAMMW: CpefgHee apudMeTUyecKoe,
- ICTETMYECKOR OTHOWEHKWE K MUPY, BKNKOYAA 3CTETUKYMEAMAHA, Hawbonbliee W HauMeHbllee 3HaYeHWs, pa3max,
PbiTa, HAYYHOrO M TEXHMYECKOTD TBOPYECTBA, CNOPTAJAMCNEPCHA, CTAHAAPTHOE OTKNOHEHHWE YWMCnoBoro Habopa; ymeHue
TPYAa W 06WWeCTBEHHbIX OTHOWEHMIA; M3BNeKaTh, WHTEpNpeTupoBaTe WHdOPMaUWI0, NPefcTaBNEeHHYI0 B
- CNOCODHOCTL BOCMPMHWUMATL pasnuyHble BuAbirabnuuax, Ha auarpammax, rpadMKax, OTpawawilyil CBOMCTEA

MCKYCCTEA, TPAOWMUMK W TEOPYECTBO CBOETD K ﬂD},fFH}quaﬂbel){ Npoueccoe M HBJ’IEHHﬁ; NpedcTaenATe I-'IHdJDl]I"-'IELI,I-"II'D C




COUMaNeHOro W KYNETYPHOTO
KOHTEKCTA

HapOAOB, OWYWaTe 3MOUWOHANBHOE BO3AEWCTBMENOMOWB Tabauy W guarpaMMm; MCCNEfoBaTe CTAaTMCTHYECKME
MCKYCCTBA; aHHble, B TOM 4YWUCNe € NPUMEHeHWeM rpaduuecKux MeTofoe W
- yOEWOEHHOCTE B 3HAYMMOCTH [ANA NMYHOCTM WANEKTPOHHbLIX CPEACTB;

POWECTBA OTEYECTBEHHOrO W MUPOBOTO WCKYCCTBA)- YMETb ONEPUPOBATh MOHATMAMMW: TOYKA, NPAMAR, MNOCKOCTh,
BTHUYECKWX KYNbTYPHBIX TPagWuMiAd W HApPOAHOTGNPOCTPAHCTBO, ABYIPaHHLIA yron, CKPewWWBallWWecs npamble,
TBEOPYECTBa; napannensHoCTs W NepneHiuKyNAPHOCTE NPAMBIX M NNOCKOCTEN,)
- FOTOBHOCTb K CaMOBLIPAMEHMIO B PAa3HbIX BWAAXNYrON MEMAY NPAMbIMM, YrON MEWAY NPAMOA M NNOCKOCTBIO, yron
MCKYCCTBA,  CTPEMNEHWE  NPOABNATE  KAYecTBAMEemay nNNOCKOCTAMM, PACCTOAHME OT TOMKW [0 NNOCKOCTMW/
TBOPYECKON NUYHOCTH; PACCTOAHME MEXLY NPAMBIMM, PACCTOAHWE MEXY NNOCKOCTAMM;
DenageHue YHWBEPCANbHLIMKW  KOMMYHWKATMBHBIMI- YMETb MCNONL30BATh NPM PELIEHMU 33[a4 WM3yYeHHble (aKTbl 1

NEACTEMAMK: TEOpPEMbl NNAHWMETPMM; YMEHWE OLEHWBATh pa3Mepsl 0OBEKTOH
a) obueHue: OKpPYHALWEro MUpa

- OCYWECTBAATL KOMMYHWKALWKW BO BCex cdepay

MHUIHK;

- PaCnNoO3HaBaTh HEBEpﬁaﬂ bHBIE CpeaCTBd l:iﬁLIJ'EHI"‘IFlr
NOHWMATE FHdYEHKE COUHANbHBIX IHdKOE,
PACNO3HABATE NPEANOCHIKH HDH[t]J'II“II{THbI)E CHTy'Hll,HI::I
M CMAMYaTE I{GHEI]J'II"I KThl;

~ PA3BEPHYTO W NOTMYHO U3NardTe CBOK TOYKY IPEHMA
C MCNONb30BaHWEM A3LIKOBLIX CPEQCTE

OK 06 MNpoABnATe rpamaaHcKo-
NaTpUOTHYECKYID NO3NLMIO,
NEMOHCTPUPOBATL 0CO3HAHHOE
NOBEleHHE Ha OCHOBE
TPagMLMOHHbIX
0DWEYEN0BEYECKNX UEHHOCTEN,
B TOM YUCNE C YYETOM
rapMoHM3aLMK
MEMHALWOHANBHBIX W

oco3HaHve  obyvawwumucs - yMeTb ONepUpOBaTh NOHATUAMM: NPAMOYrONbHAA CUCTEMA
FpaMaaHCKoN WIEHTUYHOCTK; KOOPAWHAT, KOOPAWHATLI TOUKM, BEKTOD, KOOPAMHATEI BEKTOPA,
- leNeHanpasneHHoe pasBuTHe BHYTPEHHEN NO3MUMMCKANAPHOE NPOU3BEAEHUE, YTON MEX Y BEKTOPaMK, CyMMa

POCCHICKON

NMMYHOCTM  HA  OCHOBE  [JYXOBHO-HPABCTBEHHLINBEKTOPOB, NPOM3BEAEHME BEKTOPA HA YMCNO; HAXOWUTL C NOMOLLLIO
LeHHocTel  Hapomoe  Poccuidckoi  @epepaumuu3yyerHbix GOPMyN KOOPAMHATE CEPEMHbI OTPE3KA, PACCTORHME
MCTOPMYECKNUX W HaLMOHANEHO-KYNLTYPHBINMEKAY ABYMA TOYKAMM;

TpafuuMi, GOpPMUPOBAHWE CWUCTEMBI  3HAYMMbIX-YMETH BLIOMPATh NOAXOAALMA W3YYEHHBIH METOS ANA PELIEHMNA
LIEHHOCTHO-CMBICNOBbIX YCTAaHOBOK[33/1a4, PACNO3HABATL MATEMATHYECKME DAKTBI M MaTEMATHYECKME
BHTUKOPPYNLHOHHOMO MWUPOBO33PEHUAMOLIENH B NPUPO/HBIX M 0BLIECTBEHHBIX ABNEHNAX, B UCKYCCTBE;




MEXMDPENUIHOSHBIX OTHOWEHHW Iﬁ,
MPUMEHATE CTAHAAPTEI
dHTUKOPPYNUHMOHHOTO
NnoBeaeHKUA

pABOCO3HAHMA, IKONOTMYECKON KYNbTYPbI,
NOCOBHOCTM CTABMTh LUEAM W CTPOMTh MUIHEHHbIE
NaHwl;

B 4acTu rpamaaHCcKoOro BOCNMTAHWUA:

OCO3HAHWE CBOMX HOHCTUTYUWOHHBIX nNpaB WBEPOATHOCTE C MCNONbL30OBAHKMEM FDEI'[I}HHECHHKMETDHDB,’I'I|:II'1I'I1EHHTI:

B EEIHHDCTEIH; YBaMeHWE 3aK0Ha W NpaBOnNOpAQKaE;
MPHUHATHE TPpaaMUMOHHBLX HalHOHanbHELX,

YMEHHUE NPUBOAUTE NPUMEDEI MATEMATUYECKMUX OTKPLITHIA
POCCHACKON W MUPOBOA MaTEMATUYECKON HAYKK.

- YMETb ONEepUpOBaTL NOHATUAMMW: CNYYAWHBIM ONBIT M CNyYaiHoe
cobbiTHE, BEPOATHOCTL CNYYAWHOro COGLITUA; YMETb BBIYMCIATH

q]ﬂpl"-'iy'ﬂbl CNOMEHHUA W YMHOKEHHA BE'F!DHTHDETEFI, I{DMEHHETDDHI:IE
q]aHThI K q]ﬂl]l"-'ly'.l'lbl npW pelweddy 3aiad; OUEHWEdTE BEPOATHOCTH

EI.I.I,E'-IEJ'IDBE"'-IECI{HK MYMaHUCTHYECKKHX MpeanbHBIX EDﬁ-hITHﬁ: JHAHOMCTED CO CJ'I:-,NEIﬁHI:IMI"I BENMYHUHAMM;

EMOHPATHYECKMX I.I,EHHDCTEI:I; WMEHHE NPUBOOWTE NPUMEDEI NPOABNEHWA 3dKOHA BonbWKX yucen g
FMOTOBHOCTE NpOTHBOCTOATE MOE0ONOrMMNPpUPoOHBEX W UﬁlI.I,'E.‘ETBE'HHbIK ABNEHKWAKX

KCTpEMHIMa, HalHOHanKW3IMa, HCEHD[IJDﬁI"II-‘I

MCKPUMMHALMKW N0 COLUMaNbHbIM, PENMIHO3HBIM
ACOBLIM, HALMOHANEHBIM NPU3HAKAM;

FOTOBHOCTb BECTM COBMECTHYIO [eRATENbHOCTL
HTEpeCcax rpawiaHckoro obuecTea, y4acTBOBaTh
aMoynpaeneHuu B obueobpasoBaTensHoil
praHn3auim U OETCKO-HHOWECKWX OPraH13aL ax;

YMEHWE B3aWMOJENCTBOBATE C COLMANbHLIM
HCTUTYTaMW B COOTBETCTBMM € WX DYHKUMAMK
a3HAYEHHEM;

FOTOBHOCTb K TYM3aHWTapHOW WM BONOHTEPCKON
EATENLHOCTH;
aTPUOTHYECKOTO BOCNUTAHUA:

ChOPMHPOBAHHOCTL  POCCMWCKOW TPamAaHCKON
LEHTUYHOCTH, NATPUOTM3MA, YBAMEHMA K CBOEM
apojy, YyBCTBa OTBETCTBEHHOCTW nepes PoguHoil
OpAOCTH 33 CBOW KpaW, ceolo PoguHy, CBOW A3bIK
YALTYDY, npolnoe W HacToawe
HOTOHAUWOHANBHOTO Hapoaa Poccuu;




UEHHOCTHOE OTHOWEHWe K rOCYAAPCTBEHHLIM
HMBONAM, HCTOPUYECKOMY M NPUPOLHOMY HACNeamio,
AMATHMKAM,  Tpaguuwam  Hapogos  Poccum
oCcTHMEHMAM PoCCMW B Hayke, WCKyCCTBE, cnopre)
EXHONOMMAX W TPyaE;
MaeiHan yOemAEHHOCTE, FOTOBHOCTL K CNYKEHMIO W
awmte 0TeyecTsa, OTEETCTBEHHOCTL 33 €ro cyaLby;

CEBOEHHLIE Dﬁ':,l"-IEI}DLLI,HI'-'IHCH MERMNPEOMETHLIG
OHATHMA W YHHWBEPCANBHBIE y'-IE'EHbIE' ﬂ,Er"IL—I'BHH
PEMYNATHEHEIE, NO3HdEATENBHEIE
DMMHHHH&THBHI}IE};

- CNOCOBHOCTE MX MCNONB30BAHMA B NO3HABATENBHOM
M COUManeHOW  NpaKTUKE,  FOTOBHOCTb
CaMOCTOATENBHOMY NNAHMPOBAHMIO M OCYILECTBAEHUI
yuebHOW [EeATENLHOCTW, OpraHu3ayuu  yueGHoro
COTPYAHWYECTBA C Nefarornieckumm paboTHUKaMK W
CBEPCTHUKAMKM, K YYacTUlO B MOCTPOEHWMA
MHAWBWAYaNLHOW 06pa30BaTENbHOI TPACKTOPUM;

- 0BNAfieHME HaBLIKAMM yYeDHO-MCCNen0BaTENLCKOM,
NPOEKTHOM M COUMANLHOW OEATENLHOCTH

H

0K 07 CopeicTeOBaThL
COXPaHEHWID OKPYHAIoW e
cpeapl, pecypcochepemeHnio,
NPUMEHATL 3HAHMA 00
M3MEHEHUM KNUMAT],
NPUHUKNG BEpEXNMBOrO
NpoOM3BOACTBA, 3PHEKTUBHO
NelCTBOBATL B YPE3IBblYanHbIX
CUTYALIMAX

- HE MpMHUMaTL JENCTBUA,
DKpYHMaloWei cpege;

YMETH  MPOrHO3WPOBATHL
BKONOTMYECKME  NOCNeACTBMA
el cTBMIA, NPefoTBpallaTe HX;
- pPacWMpUTE ONBIT AEATENBLHOCTH 3KONOTHYECKOW
HanpaBnNeHHOCTH;

NpUMHOCAWME Bpes

HeBnaron PHATHRI

YMeTb ONepUpoBaTh NOHATHAMK: GYHKUMA, HenpepblBHas
hyHKLMA, NPON3BOAHARA, NepBo06pa3Han, oNpefeneHHbIA MHTerpan;
yMeTb HAXOLWUTb NPOM3BOAHBIE 3NEMEHTAPHLIX YHKLUMA, MCNONb3YA

npegnpuHAMaEMblCNPaEOYHEBIE MaTEpWanel; WCCNefoEdTe B ﬂpDCTEﬁlIJI-‘IX Cy4anx

(hYHKLMM HA MOHOTOHHOCTb, HAXO[UTE HAMBONBLWKME U HAWMEHbLIKWE
3HAYEHMA  QYHKUWIA;  CTPOMTL  rpadMKM  MHOTOMAEHOB  C
MCNONb3OBAHMEM ANNAPaTa MAaTEMATUYECKOTO aHANW3A; NPUMEHATH
NPOM3BOAHYI0 NPW  pPEWEHWM 3afay Ha [BMIEHWE; pEWaTh

MPdKTHKO-0PHEHTHUDOBdHHBIE 3did4K Ha Hawbonblwme K




pa3pabateiBaTh NNaH PEWEHKHA npuﬁnemucyqemr-JHauMEHbLuue 3HAYEHMA, Ha HaAXOMAOEHWe NyTH, CKOPOCTM M
Hanu3a MMEKWMXCA MaTep1anbHbIX My CKOPEHWA;

eMaTepHanbHelX pecypcos; - YMETb ONepUMpOBaTb MOHATMAMM: [BUKEHME B NPOCTPAHCTBE,
OCYWECTBNATE UENEeHaNpaBNeHHbIi NOUCK nepeHocaAnofobHele dUrypsl B NPOCTPAHCTBE; MCNONL30BATe OTHOWEHWE
peacTe W cnocobos p,eﬁcnsuﬁBnpad}eccuuﬂanbﬁyrjnnomaneﬁ nogepxHocteit M obwvemos nogobHeix  duryp npw

peay: PEWEHWM 3aaau;
YMETb NEPeHOCHTb 3HAHWA B NO3HABATENbHYK M- YMETb BbIMMCNATL TEOMETPUYECKME BEeNUYMHLL (ANWHa, yron,
paKTHYeCKylo 0BnacTH MU3HeJeATeNbHOCTH; nnowaae, obLem, NoWans NOBEPXHOCTH), UCMONL3YA M3YYEHHbIE

npegnarate HOBRIE NPOEKTBl, OUEHWEATE WAEW EdJDpMHJ'II:-IH METOObI
03MUWMKM HOBW3HbLI, OpWIMHANBHOCTH, I'I[JHI{TI"I'-IEEI{DI:"I

Ha4YMMOCTH;
[dBdTe OUEeHKY HOBbIM  CHTYauKWAM, BHOCHTH
OpPpPEKTHER B AEATENBHOCTE, OUEHWBATH

DOTEETCTBWE PEIYNLTATOE LENAM




2. CTPYKTYPA U COJAEP KAHUE YYEBHOM JUCIUILINHBI

O0bem yuyeOHOM AUCHMILVIMHBI M BUABI Y4eOHOH padoThI

Bua yueOHoii paGoThl

0O0BeM B yacax

O0Bem o0pa3oBaTeIbHOI MPOrpaMMbl y4eOHOI THCHMIIIMHBI 340
BT. U..

- TEOPETUYECKHE 3aHATHS 226
- IPaKTUYECKHE 3aHATH (€CIIH MIPETYCMOTPEHO) 114

IIpome:xyTouyHast arTecTanus (IK3aMeH)




TemMaTH4ecKHii JIaH U coacpiKaHue y'{eﬁnoifl JUCHHUILINHBI «VaTeMaTHKAa»

®opmupye
HaumenoBanue Coaep:xkaHue y4e0HOTro MaTepuajia (0CHOBHOE U MPogecCHOHATILHO-OPHUEHTHPOBAHHOE), O0Bem Mbie
pa3iesioB U TeM Ja00paTOpPHBIE U MPAKTHYECKHE 3aHATHS, IPUKJIATHON MOAYJIb (IPH HAJTMYHN) yacoB KOD:;;;TeH
1 2 3 4
1 cemecTp
Pa3nen 1. Aaredopa 96 OK 01,
Tema 1.1 Breaenue. IIpodeccuonaibHO OPMEHTUPOBAHHOE COJEP:KAHNE 2 OK 02,
Pob 1 MecTo 1 ] [enw u 3a1a9n MaTEMATHKH TP OCBOCHHUH CIICITHATEHOCTH. OK 03,
MaTeMaTHKHU B JlomaniHee 3a/laHue: HAMCaTh KOHCTIICKT 8§ 8451"
COBPEMEHHOM MHpE ’
P OCBOEHUH (())II(< %67’
CHEIHAIbHOCTH.
Tema 1.2 IIpo¢deccnoHaIbLHO OPMEHTUPOBAHHOE COACPKAHUE 2
3HAYUMOCTb TEOPHUH 1 Uucnossie 1 OyKBEHHBIC BhIpaKEHUs. JleMMMOCTh LeNbIX yucen. JlemeHue ¢ ocTaTkoMm.
qucen B Pemenue 3anau ¢ 11eno4ncIeHHBIMU HEU3BECTHBIMU. [IprMeHeHne MOHATHI, CBS3aHHBIE
npodeccuonanbHON C JIeMMOCTBIO LIENBIX YHCEN, IPU PEUIeHHMH MaTeMaTH4YeCKHX 3a/ad B MPOQECCUU.
NeSITeNIbHOCTH. Boinonnenue apudmernyeckux JEHCTBUN HaJA 4YHMCIAMHU, CpPaBHEHHUE UHCIOBBIX
BBIPQXKEHUI, IPUMEHSISI BBIUUCIUTEIbHbIE YCTPOMCTBA.
Jlomainnee 3amanue: Pemenue 3amau [2] rn.2 81, 2
Tema 1.3 Crenens ¢ Conep:xanue 2
HATypaJIbHBIM 1 CreneHs ¢ HaTypalbHBIM NOKa3aTesneM. [loHsTHe KOpHS n-i cTEeNneHu, CBOMCTBA KOPHEH,
IIOKAa3aTeJIeM. npaBuiia CpaBHEHHS KOpHei. HaxoxaeHue 3HayeHHs KOPHS HATypallbHOM CTEIeHH,
ApudmeTnueckuit UCIIOJIB3YSI MPU HEOOXOAMMOCTH BBIYMCIUTENBHBIE YCTPOMCTBA; OIICHKA M MPHUKHUAKA
KOPCHb CTCIICHU N > npyu MpakTU4YecKux pacuerax. [IpeoOpasoBaHue 4YMCIOBBIX U OYKBEHHBIX BBIPAKCHHIA,
1 u ero cBoiicTBa BKJIFOYAIOIINX CTETICHH U PaIUKAIIBI
Jomariree 3amanue: Pemienue 3aqaq [1] § 5
Tema 1.4 Crenens ¢ Conepxanue 2




patroOHAIBHBIM
IIOKa3aTejIEM U €€
CBOMCTBA

IloHATHE CTENEHM € palMOHAIBHBIM IIOKA3aTeleM, CBOMCTBA CTEIECHU, HAXOXKICHHE
3HAUEHUHN CTENEHU C PAlMOHAIBHBIM II0KA3aTEIEM, HCIOJIb3Ysl MpU HEOOXOIUMOCTU
BBIYMCIIMTENIBHBIE YCTPOWCTBA; OLIEHKA W NPUKUAKA NPH IPAKTUYECKHUX pacyeTax.
[IpeoOpa3oBanue 4YMUCIOBBIX M OYKBEHHBIX BBIPDAKEHUMN, BKIIOYAIOIIUX CTEHNEHU U
panukanbl. IIpeoOpazoBaHusi BbIpAKEHHUH, BKIIOYAIOLIMX OIEPAallMd BO3BEIEHUS B
CTEIEHb

Jlomainnee 3amanue: Perenue 3amau [1] 8 5

Tema 1.5 Crenens ¢
JIENCTBUTEIbHBIM
IOKa3aTeIeEM

Conepxanue

1

IlonsiTe CTENEHH ¢ AEHCTBHUTEILHBIM MOKa3aTejaeM. CBONMCTBA CTEIEHH C
IENCTBUTEILHBIMIIOKA3aTENIEM, HaX0KIECHHE 3HAUYCHUH CTEIEHH C JIEHCTBUTEIbHBIM
ToKa3aTeseM, UCTIOIb3Ys TPH

HEOOXOIUMOCTH BBIYHCIIUTEILHBIE YCTPONCTBA; OIEHKA W MPUKHUIKA MPH MPAKTHISCKUX
pacuetax. IIpeoOpazoBaHne 4UYHCIOBBIX M OYKBEHHBIX BBIPAKEHUN, BKIIOUYAIOIIAX
cTeneHn U pagukanbl. [IpeoOpa3oBaHusi BBIPAKEHUM, BKIIOYAOIINX OTEPAINH
BO3BEJICHUS B CTENIEHD

Jlomarnee 3amanue: Pemenue 3amau [2] rn.2 81, 2

Tema 1.6 OyHk1HS.
O6paboTka naHam3
npodhecCHoHATBHOM
nHpopManuu ¢

MTOMOTIIBIO (DYHKITHA.

IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COAEPKAHUE

1

Onpenenenue ¢yaknuu. OO6MacTh OMpeNeIeHUs W MHOXKECTBO 3HaueHuW. [paduk
¢byakuun. Iloctpoenne rpadukoB (yHKIMI, 3aJaHHBIX PA3IUYHBIMA CHOCOOAMHU.
AcuMntoThl Tpaduka. BepTrkaibHbie U TOpU30HTAIBHBIE acCUMNTOTHL. [IpeoOpa3oBanus
rpadKOB: MapaUICIbHBI MEPEHOC, CUMMETPHsSI OTHOCHUTEIBHO OCeH KOOpIMHAT H
CUMMETpPHsI OTHOCHUTEJIFHO Havalia

KOOPJWHAT CUMMETPHUsSI OTHOCHUTENBHO TpsiMoil y = X. [IpumMepsl (yHKIIMOHAIBHBIX
3aBHCHUMOCTEH B MPO(HECCHOHABHBIX TPOIIECCaX U SIBJICHHSIX.

Homarnrnee 3amanue: Pabota ¢ yueouukom ri.4 [2] 87

Tema 1.7 CsoiicTBa
byukmii. B3aumuo
oOparHble PYHKIUU.

Conep:xanue

1

MOHOTOHHOCTb, YETHOCTh U HEUETHOCTb, IEPUOJUYHOCTh, OTPAHUYEHHOCTh (DYHKIUH.
[TousiTneoOparnoit pynkuuu. O6nacTh onpeaencHus U 06JIacTh 3HaUCHUN 00paTHOM
¢byHKLIUH.

Haxoxnenue QyHxuuu, oOpatHoit naHHO#. ['paduk oOpaTHOM QyHKIMM (CUMMETpUs
OTHOCHTEJIBHO MPSIMOH Y = X)

Homarrree 3amanue: Pemienune 3amay ri. 4 [2] 87, [1] §7

Tema 1.8 CrenncHuas

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COACPKAHUE




GbyHKIUS BU3YUCHUH

CrenenHass (QyHKIMS C HATypalbHBIM TIOKa3aTelieM, €€ CBoWcTBa H rpaduk.

npodeccuoHaTbHON Hcnonbs3oBanue CBOWCTB U TpapuKoOB (PYHKIMIA MTPU pEIICHNH YPaBHEHUN U HEPABEHCTB
JEATeITbHOCTH. B IpOoeCCHOHATBHOM IESITETLHOCTH.
Jlomainnee 3amanue: Pemenue 3amau [1] § 6
CamocrosiTenpHa Conepxanue
s pabota
00y9aromuxcs 1 Pab6ota ¢ yueOubIM MaTepuaiioM [1] 8 6, Tema «I"paduku 1poOHO-TUHEHHBIX QYHKITHI,
peleHrneBapuaTHBHBIX 33124 M YITPAKHEHHI.
Tema 1.9 JIuneiiabie Conepxanue
U pallMOHAJIbHBIE 1 Pemrenne nMHENHBIX M palMOHAIBHBIX YpaBHEHHU. PenieHue cucteM ypaBHEHUH C

ypaBHeHUs. Pemenue
CUCTEM YPaBHEHHM C
JBYMSI HEN3BECTHBIMU
(mpocTeiiiine THUIIbI).

JIBYMSI HEM3BECTHBIMU (TIpocTeiiue TUIbI).OCHOBHBIE TTPUEMBI PEIICHUS] YPaBHCHUN H
CHUCTEM YpaBHEHHWI: TIOJICTAHOBKA, aireOpandeckoe CII0KEHUE, BBEIACHHE HOBBIX
MePEMEHHBIX.

PaBHOCHJIBHOCTh YpPaBHEHUM, CUCTEM YPAaBHEHU.

Jlomarnee 3amanue: Pemenne 3amau [1] § 8

Tema 1.10 JIuneiinsie,
panoHaIbHBIC
HEpaBeHCTB. Pemienne
CHUCTEM HEPABEHCTB C
OJHOU IEpEMEHHOM

Conep:xanue

1

Pemenne nMHEMHBIX W palMOHAIbHBIX HepaBeHCTB. OCHOBHbBIE MPHUEMBbl PEHICHUS
HepaBeHCTB. MeTo nHTepBaioB. M3o00pakeHne Ha KOOPIUHATHON MPSIMONM MHOKECTBA
pelieHnii HepaBeHCTB PaBHOCHIBHOCTH HepaBeHCTB. PelleHue cucteM HEpPaBEHCTB C
OJIHOM NEPEMEHHOM.

Jlomainnee 3amanue: Pemenue 3amau [1] § 8

Tema 1.11
KBanpaTtueie
ypaBHEHUS

Conep:xanue

1

Pemenue kBanpatHbix ypaBHeHHI. HenosHble KBajgpaTHhIe ypaBHEHUs. Y paBHEHHUS,
CBOJSIIIIMECSIKBAIPATHBIM. PaBHOCUIIBHOCTD YpaBHEHUH.

Jlomainnee 3amanue: Pemenue 3amau [1] § 8

Tema 1.12 KBagparasie Conep:xanue

HEpaBEHCTBA 1 Perrenne  KBaapaTHBIX  HepaBeHCTB. Mertoa mapaboji, METOJ  HMHTEPBAjoB.
PaBHOCHIBHOCTh HepaBeHCTB. lVCmosb30BaHWE CBOWCTB W Tpaduka KBaJAPATUYHON
(GYHKIIMYU TIPU PEIICHUH HEPaBEHCTB.

Jlomainnee 3amanue: Pemenue 3amau [1] § 8

Tema 1.13 Coaepixkanue

WppanmonaisHbie 1 \ Perienne uppaimoHaibHbIX ypaBHeHHH. OCHOBHBIE IPHUEMbI PEIICHHUS.

ypaBHEHUS JlomarnnHee 3amanue: Pemenne 3amau [1] 89

OK 01, OK
02, OK 03,
OK 04, OK
05, OK 06,
OK 07




Tema 1.14 Conepxanue
HppaunonanbHbie 1 Pemenune nppannoHaIbHBIX HEpAaBEHCTB. VCIoIb30BaHNe CBOMCTB U IpaUKOB
HEpaBEHCTBA CTETICHHBIX(YHKIMI NP pEIICHUN HEPABEHCTB.
Jomanrnee 3ananue: Pemenue 3anad [1] ynpaxHeHuit k 1.2
Tema 1.15 IMpodeccnoHaIbHO OPUEHTHPOBAHHOE COACPKAHUE
[TokazarenbHas 1 [ToxazatenpHast GyHKIUS (IKCIIOHEHTa), ee cBoiicTBa m rpaduk. McmompzoBanue
GyHKIMS TIpA CBOMCTB U
OCBOEHUU rpaduka rnokazareiabHOW QYHKIIMU MPU PEUICHUH YpaBHEHUI U HEPAaBEHCTB B 3a/1adax
CHEIHATIbHOCTH CHEIHAIbHOCTH.
Jomanrnee 3ananue: Pabora ¢ yueOnukom [1] 811
Tema 1.16 Conep:xkanue
[TokazarenbHbIe 1 Pemrenne nmokasaTesbHBIX YpaBHEHUI, OCHOBHBIE IPUEMBI MX perieHus. Mcnonb3oBanue
YpaBHEHUS. CBOMCTB UrpaMKOB NMOKa3aTeIbHBIX GYHKIMHA PH pelICHUH YPaBHEHUMN
Jomanrnee 3amanue: Pemenue 3aqay [1] 8§12
Tema 1.17 Coaepixkanue OK 01, OK
[TokazarenbHbIE 1 Pemienne mokazaTenbHBIX HEpaBEHCTB. lMcmomb3oBaHME CBOWCTB H  rpaduKOB 02, OK 03,
HEpPaBEHCTBA. MoKa3aTeabHbIX (PYHKIMN MpU pelIeHnH HepaBeHCTB. PellleHne cucrteM moka3aTeabHbIX OK 04, OK
Cucremsl YpPaBHEHUN M HepaBeHCTB. (OCHOBHBIE IIPUEMBI pEUICHUS CUCTEM YpPaBHEHUMU: 05, OK 06,
[OKa3aTeJIbHbIX IIOJICTAHOBKA,  alreOpamdeckoe  CIIOKEHHE, BBEJEHUE  HOBBIX  I[1€PEMEHHBIX. OK 07
YpaBHEHUH U Hcnonb3oBaHne CBOWCTB U rpadUKOB MOKA3aTEIbHOW (YHKIUH IPHU PELIEHUH CUCTEM
HEpPaBEHCTB. ypaBHEHUH U HEPABEHCTB

Jlomainnee 3amanue: Pemenune 3amau [1] § 13

Tema 1.18 Pemenne
II0Ka3aTEIbHBIX
YPaBHEHUH U
HEPABEHCTB B
CHELIMAJILHOCTH.

Conep:xanue

1 ‘ Pemenune nokazarenbHBIX ypaBHeHI/Iﬁ H HCPABCHCTB B CIICHHAJIbHOCTH.

Jomariree 3amanue: Pemienue 3aaadq [1] ynpaxkaeHus K ri1. 3

Tema 1.19 Jlorapugpm
qucia BIPUPOJIE U
TEXHUKE.

IIpodeccnonabHO OPUEHTHPOBAHHOE COACPKAHUE

1 Brrancnenue norapugmos. [IpeoOpa3oBaHMst YMCIOBBIX U OYKBEHHBIX BBIPAXKECHUH,
BKJIIOYAIOUIMXJIOrapu(Mbl B IPUPOJIE U TEXHUKE.

Jomarninee 3amanue: Pemenue 3amau [1] 815

Tema 1.20 OcHoBHOE

Conepxanue




JorapupMuIecKoe 1 IIpeoOpa3oBanuss YHCIOBBIX M OYKBCHHBIX BBIPQKCHUH, BKIIOYAOIINX
TOXIECTBO J0TrapuPMUIECKOCTONKIECTBO.
Jlomainnee 3amanue: Pemenue 3amau [1] 815 OK 01,
Tema 1.21 Conepxanue OK 02,
CaoiicTBa 1 Jlorapu¢m mpoum3BeICHUs, YACTHOTO, cTerneHu. [IpeoOpa3oBaHusi BBIpOKEHHHA C OK 05,
sorapudmMoB IIOMOIIBI0  CBOMCTB JIOrapu(MoB, OIepaud JOrapu(pMUPOBAHHs, BBIIOJHEHUE OK 06,
HPaKTHYECKUX pacueToB 1o (Gopmynam, coaepxammm sorapudpmel. [IpeoOpazoBanus OK 07
BBIPKCHUH, BKJIIOYAIOIINX OTICpaIfK JOTapu(PMHUPOBAHUSI.
Jomaminee 3ananue: Pemienue 3aqaq [1] § 16
Tema 1.22 Jlecatnunbiii | Coaepsxanmne
W HAaTypaJbHBIN 1 OmnpeneneHre HATYPaIbHOTO U IECATHYHOTO JIOTAPU(PMOB, BBIIIOJHEHHE MPAKTHUSCKUX
norapuMsbl, YUCIIOE pacyeTOBC UCMOJIb30BAHUEM TPOCTEHIINX BHIYMCIUTEIBHBIX YCTPONCTB.
JHomanrnee 3amanue: Pemienue 3aqayq [1] 817
Tema 1.23 [epexon k Conepxanue
HOBOMYOCHOBAHHIO B 1 Berumcnenue gorapumMoB ¢ MOMOIIBI0 GOPMYIT Iepexo/ia, BHIMTOIHEHHE MPAKTUISCKUX
norapugpme pacyeToB CUCIIOJIb30BAaHHEM TPOCTEHIINX BBIYMCIUTEILHBIX YCTPOUCTB
Jlomarnnee 3amanue: Perenue 3amau [1] 8§17
Tema 1.24 Conep:xanue OK 01,
Jlorapudmuueckas 1 Omnpenenenue norapupmMuyueckoi GyHKIUs, CBOKUCTBA U rpaduk. Mcnonp3oBaHue OK 02,
¢byHKIMS, ee CBOICTBa U CBOMCTB urpaduka sorapuMuueckoil (yHKUIUU IPU PEIICeHUN YpaBHEHUI U OK 03,
rpaduk. HEPABEHCTB OK 04,
Jlomainnee 3amanue: Pemenue 3amau [1] §18 OK 05,
Tema 1.25. Conep:xanue OK 06,
Jlorapudpmuueckue 1 Pemienue norapudmuueckux ypaBHeHHd. OCHOBHBIC TIPUEMBI PELICHHUS. OK 07
ypaBHCHHS Hcnonbs3oBaHue CBOWCTBU Tpaduika JOrapupMUUECKOr (YHKIIUH MPH PEIICHUH
JOrapu(pMHUECKUX YPAaBHCHUH.
Jlomainnee 3amanue: Pemenue 3amaua [1] §19
Tema 1.26 Coaepixanue
Jlorapupmudeckue 1 Pemienue norapudmudeckux HepaBeHCTB. OCHOBHBIE TIPUEMBI PEIICHUS.
HEpaBEHCTBA Hcnonws3oBanue CBOWCTBY rpadukoB orapuGMudeckoit GyHKIMH MPH PEIICHUN

Jorapu(pMHUECKUX HEPABEHCTB.

JHomarinnee 3ananue: Pemenne 3amau [1] 8§20

Tema 1.27 CucreMsl

Conepxanue




JorapuPpMUIECKIX
YpaBHEHUU U

Pemenne cucrem norapuMUUECKUX ypaBHEHHH W HepaBeHCTB. OCHOBHBIE MPHUEMBI
pelIeHUs] CHCTEM YPAaBHEHUH: MOJCTAaHOBKA, alreOpandeckoe CII0KEHHE, BBEICHHE

HEPaBEHCTB HOBBIX MEpeMeHHbIX. VMcronb3oBanne CBOMCTB W rpadukoB (DyHKUUNA TPH PEIICHUU
CHCTEM JIoTapu(PMUIECKUX
ypaBHEHHMH U HEPABEHCTB.
Jlomarnnee 3amanue: Perrenue 3amay [1] ynpaxkuenus k rir.4
Tema 1.28 IMpodeccnoHaIbHO OPUEHTHPOBAHHOE COAEPKAHUE
Tpuronomerpus. 1 OCHOBBI TPUTOHOMETPUH B JKM3HU. YHCIIOBas OKPYKHOCTh Ha KOOPAMHATHOU

Pannannas mepa yria
B JKHU3HHU.

miaockocTu. Panuannas Mepa yria, cBsi3b € rpaaycHoil Mepoil. CHHYC, KOCHHYC,
TAHIE€HC, KOTAHTE€HC OCTporo yria. [IpumMeHeHue TPUTOHOMETPUYECKUX (YHKIUNA B
1poheCcCHOHAIBHOM JIEATETbHOCTH

JHomaninee 3ananue: Pemenue 3aqayq [1] 8§ 21,22

Tema 1.29
Tpuronomerpuueckue
byHKITUN
IIPOU3BOJIBHOTO yIJIa,
qucia

Conep:xanue

1

Omnpenenenue cuHyca, KOCHHYCa, TAaHI'€HCA, KOTAHI€HCA MPOM3BOJIBHOIO YIJla, YUCIA.
[IpeoOpa3oBanre  BBIpRXKEHUN, COJEp)KAUIUX  TPUTOHOMETpPUYECKUE  (QYHKIUU;
BBITIOJTHEHHE NPaKTUYECKUX pacueToB o bopmynam, coJiepKaluM
TPUTOHOMETPUYECKHE (YHKLUHU, UCHOIb3ysd MpPH HEOOXOOUMOCTH MpocTeiine
BBIUUCIIUTENIbHBIE YCTPOMUCTBA.

Jlomarnee 3amanue: Pemienne 3amay [1] § 23,24

Tema 1.30 OcHoBHEIE
TPUTOHOMETPUYCCKUE
TOXIECTBA

Conep:xanue

1

OCHOBHBIC TPUTOHOMETPUUCCKHUE TOXKIACCTBA. 3aBUCHMOCTh MCXKIY CHHYCOM,
KOCHHYCOM,

TaHI'€HCOM, KOTAaHI'€CHCOM OJHOI'0 M TOIr0 K€ yria. HpeoGpa30BaHHe
TpI/Il"OHOMeTpI/ILIeCKI/IXBBIpa)KeHI/Iﬁ C IIOMOIIBI0 OCHOBHEBIX TPUTOHOMETPHUYCCKHUX
TOXICCTB.

Jomarinnee 3amanue: Pemienne 3amay [1] § 25,26

Tema 1.31 @opmyisl
NPUBEICHUS

Conep:xanue

1

®opmynsl npuBeneHus.  [IpeoOpa3zoBaHue BbIpaKEHUH, COAEpKAIIUX
TPUTOHOMETPHUECKUEPYHKIIMU C IOMOIIBIO (OPMYJ MPUBEICHUS.

Homarnrree 3amanue: Pemienne 3amay [1] § 31

Tema 1.32 ®opmyisl
CJIOKEHHSI UBBIYUTAHUS

Conepxanue

1

CuHyc, KOCMHYC M TaHI€HC CYMMBl UM DPa3sHOCTH JIByX YIJIOB.
[IpeoOpa3oBaHMETPUTOHOMETPHUUECKUX BBIPAKEHHUH € TIOMOLIBIO POPMYI
CJIO’KEHUS M BBIUMTAHMSL.

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07




Homanrnee 3ananue: Pemenue 3aqayq [1] § 28

Tema 1.33
Tpuronomerpuueckue
(GyHKIMU TBOHHOTO yria
Y TIOJIOBUHHOTO YTJIa.

Conepxanue

1

CuHyC, KOCUHYC, TAaHT€HC M KOTAaHT€HC JBOWHOIO M IMOJOBUHHOTO yria. BeipakeHnue
TPUTOHOMETPHYSCKUX  (DYHKIMHA  dYepe3  TaHTCHC  IOJOBHHHOTO  apryMEHTA.
[IpeoOpazoBanue TPUTOHOMETPUUYECKUX BBIPAKEHUM C HCIOJIB30BaHUEM (HOPMYI
JIBOMHOr'O ¥ NOJIOBUHHOTO YIJIA.

Jomarnnee 3amanue: Pemenne 3amaay [1] § 29,30

Tema 1.34 ®opmyisl Coaepixanue
MIPOU3BEACHHUS. 1 [IpeoOpa3oBanusi CyMMBbl TPUTOHOMETpUYECKHMX (QYHKIUI B TNPOU3BEIACHHE U
@OopMyIIBI CYyMMBIN npousBeAeHUs B cymmy. llpeoOpa3oBaHusi TpPUTOHOMETPUYECKHX BBIPAXKEHUN C
pa3HOCTH WCI0JIb30BaHNEM (OPMYJ CYMMBI U Pa3HOCTH, (POPMYI IPOU3BEICHHUSL.
TPUTOHOMETPHUYECKHX Jlomarnee 3amanue: Pemenue 3amau [1] § 32
byHKIN
CamocrosiTenpHa 1 Pa6ora ¢ yueOnbiM MaTepuanom no teme «KommekcHsie yncna. ['eomerpuueckas
s paboTa MHTEpIpeTaIys KOMIJIEKCHBIX uncen. JleficTBUTenbHas 1 MHUMas YacTh, MOAYJb U
oOyyJaromuxcs apryMeHT KOMIUIEKCHOTrO umcia. AnreOpanyeckas U TPUroHOMeTpuueckas (popMel
3aMnCU KOMIUIEKCHbIXUKCEN. ApupMeTuueckre JeicTBUS Hal KOMILICKCHBIMU
qucIaMM B pa3HbIX ¢popMax 3anucu. KommiekcHo conpsbkeHHble yncia. Gopmyna
Myagpa. OcHOBHas1 TeopeMa anreOpbl»,pelIeHne
BapUaTHBHBIX 3a1a4 U ynpaxxaenuii [4] , i 14, 81-3, Ne 6,12, 23,26,36,39,40
Tema 1.35 Conepxanue
ApKKOCHHYC YHCIIa. 1 OmnpezeneHue apKKOCHHYCa YUCIla, BBIUMCIICHHE 3HAUCHUH BbIPaKEHUM, COIepKaILUX

Pemenmns YpaBHCHHA
cost=a

apkkocunyc.Pemienne ypaBHeHus cost = a (oOuuii 1 yacTHbIE CIy4yau.

Jlomainee 3aganue: Pemienue 3amag [1] § 33

Tema 1.36 Apkcunyc
yucna. Pemenus
ypaBHeH#us Sint = a.

Conep:xanue

1

Omnpenenenue apkcunyca. Berunciienue 3Ha4eHnii BRIPaXEHHI, COJIepKalIiNX apKCUHYC.
PemenuneypaBruenust Sint = a (0O U YaCTHBIE CITy4Yan).

Jlomainnee 3amanue: Pemenue 3amau [1] § 34

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07

Tema 1.37 Conepxanue

ApKTaHreHc, 1 OmnpeneneHne apkTaHreHca U apKKOTaHreHca uucia. Pemenue npocreimux ypaBHeHUH
apKKOTaHT€HC YnCIIa. tgX = a,ctgx=a.

PemenusiypaBHeHUS JlomaiHee 3aganue: Pemienne 3amay [1] 8 35

tgx = a, ctgx=a

CamocTrosTenpHa Coaepikanue




g pabora 1 [oxaroroBka noknanaa mo reme «OOpaTHbIe TPUTOHOMETPUYECKHE (PYHKITUH, UX CBOMCTBA
oOyJaronuxcs urpaduKmn)
Tema 1.38 IIpocreiimme | Comep:kanue
TPUTOHOMETPUUYECKUE 1 ‘ Pemrenne npocTeMmmux TPUrOHOMETPUYECKUX YPAaBHEHUI
ypaBHEHUS Homarminee 3amanue: Pemenue 3amay [1] 8§ 33-35
Tema 1.39-40 Coaep:xanue
Tpuronomerpuueckue 1 Pemenue npocTeiiinx TpUrOHOMETPUUYECKUX HEpaBEHCTB. OCHOBHBIE MPUEMBI UX
YpaBHEHHS pelieHus (MpUMEHEHHE TPUTOHOMETPUUECKOTO0 KpyTa)
Jlomarinuee 3amanue: Permenne 3amau [1] § 36
Tema 1.41 Conepxanue
IIpocreitmme 1 Boruncnenue norapugmos. [Ipeo6pa3oBanns 4iCI0OBBIX U OYKBEHHBIX BBIPAKEHU,
TPUTOHOMETPHY BKJIFOUAIOLIUXJIOTapU(DMBI.
€CKHe Jlomarnnee 3amanue: Pemenne 3amau [1] § 37
HEPaBEHCTBA
Tema 1.42 IMpodeccnoHaIbHO OPMEHTHPOBAHHOE COAEPKAHUE
Tpuronomerpuueckue 1 Tpuronomerpuyeckne GyHKIMU Y = SiN X, Y = COS X, UX CBOWCTBa U rpaduKH,

byHkIuu y = Sin X,y =
COS X JUTSI OTTUCAHHUS
MPOIIECCOB B

TIePUOANIHOCTH,0CHOBHOM MEpHo B Mpo(HecCHOHATHHOM 00IacTH.

Jlomarnee 3amanue: Pemienne 3amay [1] §38-41

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07

npodeccruoHaIbHON

obnacTu.

Tema 1.43 Conepxanue

TpuroHomerpuieckue 1 Tpuronomerpudeckue GyHKMU Y = tgX, Y = CtgX, X CBOWCTBAa M rpaduKH,
byHkIHH Y = tg X,y = NEPUOJUYHOCTH,0CHOBHOW MEPHO.

ctg x Jlomainnee 3amanue: Pemenue 3amau [1] §38,39,42

Tema 1.44 Conepxanue

[IpeoOpazoBanms 1 [TocTpoenue rpadukoB TpuroHomerpuueckux Gpynkuuii. [IpeodbpazoBanue rpadukos:
rpadukoB casur Baoabocu OX u OY.

TPUTOHOMETPUYECKUX Jomariree 3amanue: Pemienue 3amay [1] §38-42

(byHKIHIA.




Tema 1.45 Conepxanue 2
[TpeobpazoBanus 1 [Moctpoenue rpadukoB Tpuronomerpudeckux pynkmnuii. [IpeodpasoBanue rpapukos:
rpaduKoB pacTsbkeHueu cxatue BoJib ocu OX u OY.
TPUTOHOMETPHUYECKHX Jlomainnee 3amanue: Pemenue 3amau [1] §38-42
GbyHKIUH.
l'apmonunueckue
KoJIeOaHusl.
2 cemecTp OK 01,
Pa3nen 2. Hauaja MmaTeMaTH4eCKOr0 aHAJIM3A 52 OK 02,
Tema 2.1 [Ipenen Conepxanue 2 OK 03,
MOCJIeI0BATEIILHOCTH. 1 [Tonsatue o npexene nociaeaoBareabHOCTH. CylIeCTBOBaHHE Mpe/eina MOHOTOHHOM OK 04,
Teopemsl onpenenax OTPaHWYEHHOMTIOCIIEIOBATEIHHOCTH. [|THA OKPYKHOCTH U TUIOIIAIb KPYyTa KakK MpeIesbl OK 05,
OCJIEIOBATEILHOCTEMN. OK 06,
beckonewHo yObIBaromias reoMmeTpuueckas mporpeccus u ee cymma. Ilepexon k
npezesiaM BHEPABEHCTBaX. BrIUMCICHUE TPE/IEIOB MOCIEA0BATEIbHOCTEN.
Jlomainee 3amanue: Pemenne 3amay [2] rn 5 § 24, 252 koHCmekT
Tema 2.2 [Ipenen Conep:xanue 2
¢byaknuu. HenpepeiBHOCTS | 1 [Tonsatue o mpenene Gpynkuuu B Touke. [loBenenne GpyHknum Ha OECKOHEUYHOCTH.
GbyHKIMH Boruncnenuenpenenos. [louarue o HenpepbIBHOCTH PYHKIUU. OCHOBHBIE TEOPEMBI O
HENPEPBIBHBIX (YHKIIHIX.
AcumnToTsl rpaduka. BepTukanbHble U TOPU30HTANIbHBIE ACUMIITOTHI TPauKOB.
Jlomainnee 3amanue: Pemenune 3amau [2] 5 § 26
Tema 2.3 Conepxanue 2
[IpousBoaHas 1 [Tonsatue o mpou3BogHOM PyHKIIMH, €€ GU3MIECKUI CMBICI. BbIyuciieHre mpou3BOHOM
GyHxumy. Ha OCHOBeoIlpeaeseH sl (anroput™ B Tpu 1ara). [IpousBoiHasi cCTeneHHON HYHKINH.
ITpousBoaHas Jlomainnee 3amanue: Pemenne 3amay [1] § 44,45
CTETIEHHOM
byHKIIH
Tema 2.4 Conepxanue 2
[TpaBua 1 \ [IpousBoHBIE CyMMBI, pa3HOCTH, IPOU3BEACHHUS, YACTHOTO (PYHKITUH.
muddepeHnn JNlomainnee 3amanue: Pemienne 3amay [1] § 46
pOBaHU
Tema 2.5 Pemenue IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COACPKAHUE 2
npodeccunoHaITbHBIX 1 \ [TpousBoaHbIE TOKa3aTENHHON U JoTapudMuueckoit PyHKIUN Ha IPaKTUKE.




3aJ1a4 CIIOMOIIBIO
IIPOU3BOIHBIX
OCHOBHBIX
JJIEMEHTaPHBIX

GyHKIUN

JHomanrnee 3ananue: Pemenue 3anay [1] § 47

Tema 2.6
[IpounsBoaHbIe
OCHOBHBIX
2JIEMEHTaPHBIX

byHKIUN

Conepxanue

1 ‘ [Ipon3BoAHBIE TPUTOHOMETPUYECKUX (PYHKINHA.

Jomaninee 3ananue: Pemenue 3anau [1] § 47

Tema 2.7 [TpousBoiHast
oOpaTHON pyHKITMHN

Conep:xanue

1 Juddepenunponanue odpatHoit pynkuuu. [IpousBoaHsie 0OpaTHBIX
TPUTOHOMETPHUECKUX () YHKITUH.

Jlomarnuee 3amanue: Pemenne 3amau [2] r1. 4 8 4

Tema 2.8 [TpousBoHast Conepxanue
CIOKHOU pyHKIIUH 1 [Tonsarue cnoxxuoit pyHkuu (komno3unuu pyaknmii). duddepeHnmpoBanue CIoKHOU
(OYHKITHH.
Jlomarnee 3amanue: Pemenune 3amau [2] ri1. 4 8 4
Tema 2.9 Conepxanue
['eomerpuueckuit 1 ['eoMeTpuueckuii CMbIC MTPOU3BOAHON. Mcrionb30BaHne MPOU3BOAHON MIPU PELICHUHU
CMBICTT TEKCTOBBIX,T€OMETPUUYECKUX 3a/1a4.
MIPOU3BOJIHOI. Homarree 3amanue: Pemienune 3aqaq [1] § 48

Tema 2.10 YpaBHenue
KacaTeNbHOU K rpaduKky

byHKIIH

Conep:xanue

1 VYpaBHeHue kacatenbHOH K rpaduky ¢yHkiuu. Mcnons3oBanue mpou3BOJHON MpU
PEIICHUUTEKCTOBBIX, TEOMETPUYECKHX 3a]1a4.

Jlomainnee 3amanue: Pemenue 3amau [1] § 48

Tema
2.11ITpomexyTK
U BO3PACTaHUs U
yObIBaHUS

byHKIIH

Conepxanue

1 ‘ HpI/IMeHeHI/Ie HpOHSBOI[HOfI I UCCIICAOBAHUA (I)YHKI_II/II/I Ha MOHOTOHHOCTbD.

Jomarniree 3amanue: Pemienue 3aqaq [1] § 49

Tema 2.12

Conepxanue

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07




DKCTpEMyMBbI
byHKIIH

1 DKkeTpeMyM (QYHKIMU, TOUKH SKCTpeMyMa (JOKaJIbHOTO MAKCUMyMa 1 MUHUMYMa).
[TpuMeHeHnenpon3BOIHOM [T UCCIeIOBaHMs (PYHKIIMK HA SKCTPEMYMBI.

Jlomainnee 3amanue: Pemenue 3amau [1] § 50

Tema 2.13 Bropas Coaepixanue OK 01,
IIPOU3BOIHA. 1 PuU3M4ECKUN U FE€OMETPUUECKUI CMBICII IIPOU3BOIHOM BTOPOH MPOU3BOIHOM. OK 02,
Brinyknocts rpaduxa Hccnenosanne HaBBIMYKIOCT rpaduka QYHKIMHA W TOYKH neperuda. ['paduueckas OK 03,
GyHKIHHI MHTEPIPETALHUSL. OK 04,
JHomanrnee 3ananue: Pemenune 3aqaq [1] 853 OK 05,
Tema 2.14 IIpodeccuonaibHO OPMEHTUPOBAHHOE COJEP:KAHNE OK 06,
Hccnenosanue 1 [IpumeHeHne Mpon3BOIHON K UCCIIEJOBAHUIO PYHKIIUN U TOCTPOEHUIO TpaduKOB B OK 07
GyHKIUN U1 CIELUAIBbHOCTH.
ocTpoeHue rpaduKoB Jlomaruee 3amanue: Pemenne 3amau [1] §51
C TIOMOIIIBIO
IIPOU3BOIHOM B
CTIEIMATBHOCTH
Tema 2.15 HauGonsmee | Conepixanue OK 01,
Y HauMEHbIIICEe 1 [IpumeHeHue MpOn3BOTHOM AJIsi HAX0KI€HUSI HAaMOOJIBIINX U HAMMEHBIINX 3HaYeHHH OK 02,
3Ha4YeHHE (QYyHKIIMUHA BCJIMYMH. OK 03,
oTpe3Ke Jlomainnee 3amanue: Pemenue 3amau [1] 8§52 OK 04,
Tema 2.16 Pemenne OK 05,
3a7a4 HAMaKCUMYM U Conep:xanue OK 06,
MHUHUMYM 1 [Ipumepsl HCcOaB30BaAHUS MPOU3BOIHOM ISl HAXOKICHHS HAWITYYIIErO PEIICHUS B OK 07
PUKIIaTHBbIX3aJauax.
Jomainee 3amanue: Pemenne 3amay [1] § 52,59 [2] 1.5 § 32
CamocTosTensHa Coaep:xanue
1 paboTa Pemenue 3amad Ha MCHONB30BAaHUE MMPOU3BOIHBIX B PELICHUH YPaBHEHUN U HEPABEHCTB, B TEKCTOBBIX,
06y UaoLIIXCS (bu3MYECKUX ¥ TEOMETPUUECKUX 3aJauax, HaX0XKJIeHUEe CKOPOCTH Ui Mpoliecca, 3a1aHHoro GopmMynoit
WU TpaduKoM
Tema 2.17 Conepxanue
ITepBooOpa3nas u 1 Omnpenenenue mnepBooOpazHoil.  [IpaBuia BbIYMCIEHUS TEPBOOOPa3HBIX.
HeoTlpeIeIeHHbIN [TepBooOpa3HbIeaneMEeHTApHBIX (QYHKIUH.
WHTETrpa Jlomainnee 3amanue: Pemenue 3amay [1] 8§54
Tema 2.18 Coaepikanue
Henocpencrsennoe 1 | MeTo/1 HEMOCPE/ICTBEHHOTO UHTETPUPOBAHHUS B HEOTIPE/IEIEHHOM MHTETPAJIE.




UHTCTPUPOBAHHE Jomamnee 3aganue: Penienne 3ana4 [2] rn5 8 3
Tema 2.19 Conepxanue 2
WNHrterpupoBanue 1 \ Meroz noICTaHOBKY B HEOIIPEACIICHHOM HHTErpalie.
METOIOM 3aMEHBI Jlomarinnee 3amanue: Pemienune 3amau [2] 1. 583
MEPEMEHHOM
Tema 2.20 IMpodeccnoHaIbHO OPUEHTHPOBAHHOE COAEPKAHUE 2
OrnpeneneHHbIi 1 \ [Tonstue onpenenennoro unterpana. opmyna Heiorona-Jleitouua.
HUHTErpaj B Jlomarinnee 3amanue: Pemenue 3amau [1] § 55, 57
npodeccun.
Tema 2.21 Conepxanue 2
MeTo1bI 1 MeTo1 HeIOCPEICTBEHHOTO MHTETPUPOBAHUS W METO]I ITOJICTAHOBKHU B OTIPEICIICHHOM
MHTCTPUPOBAHUS MHTCTPAJIC.
B OTPEICICHHOM Jlomarnee 3amanue: Pemenne 3amay [1] § 55, 57
WHTETpae
Tema 2.22 Conepxanue 2
Kpuonuneiinas 1 ] [TonsiTue kpuBosMHENHHOM Tpaneuuu. [Lmomans KpUBOJIMHEHHON Tpaneyn.
Tpareus u ee Jlomarnee 3amanue: Pemienne 3amay [1] 8 56,58
1011 /1b
Tema 2.23-2.24 Conep:xanue 4 OK 01,
[Ipumenenne 1 Brruncnenue miomnaaen miockux GUryp ¢ moMoIIbio ONPeIeICHHOTO HHTErpaia OK 02,
OIIPEIETICHHOTO (cirygan 1-5). OK 03,
HHTErpaja s Jlomainee 3amanue: Pemienne 3amay [1] § 56,58 OK 04,
HaX0KACHUS IUIOIanen OK 05,
IIOCKUX(Uryp. OK 06,
Tema 2.25 IIpumepsl IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHUE 2 OK 07
MPUMEHEHUsI UHTerpanoB | 1 Pemenue reomerpudeckux, pU3nUeckux u APYrux MPUKIAIHBIX 33[a4, C IPUMEHECHHEM
B (pusmke, reoMeTpun u UHTETPAJIOB.
npodeccuu. JNlomainnee 3amanue: Pemenue 3amau [1] 8§59

Paznen 3 Di1eMeHTHI TEOPHH BePOSITHOCTEH H 10

CTATUCTHKHU

Tema 3.1 IIpodeccnonabHO OPUEHTHPOBAHHOE COACPKAHUE 2
DeMEeHThI 1 [Toouepenuplii ¥ OJHOBPEMEHHBIM BHIOOP HECKOIBKUX JIEMEHTOB W3 KOHEYHOTO
KOMOWHATOPHMKH B MHOXecTBa. DopMyInbl 4YHCla TMEPECTaHOBOK, COYETaHWH, pa3MmemieHuid. Pernenne
OCBOCHUU KOMOWHATOPHBIX 32/1a4 B OCBOSHUU MPO(HECCHOHATBHOMN CheEpHI.




npoQecCHOHATIBHO Jomaminee 3ananue: Pemenue 3anayq [1] § 60-63
cdepsl.
CamocrosiTennbHa Conepxanue 2
s pabota 1 Pabora ¢ yueOHBIM MaTepHaIOM, pelIeHue 3a1a4 1o teM: «Popmyna ouHoma HeroToHa.
00yJarommxcst CaoiictBabuHOMHAIBHBIX KO3 duirenTos. Tpeyroapuuk [ackams» [1] § 64
Tema 3.2 DneMeHTHI IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COACPKAHME 2
TEOPUU BEPOSITHOCTEH. 1 BepoATHOCTHBIM ~ XapakTep  pa3iM4yHBIX IPOLECCOB M  3aKOHOMEPHOCTEH
CoObITHSs, BUABI oKkpyxaromiero Mupa. CoObITHS U OIBIT, BUIbI COOBITUI: AIEMEHTAPHBIE U CJIOKHBIE
cOOBITHI, OTlepaliy HaJ coObITus. IIpoTrBOMONOXKHBIE COOBITHA. COBMECTHBIE U HECOBMECTHBIE COOBITHS.
COOBITHSIMU Cymma coObITUH, IPOU3BEIEHUE COOBITHI.
OKPYKAroIIero Mupa. Jlomarnee 3amanue: Pemienne 3am1a4 [1] § 65,66
Tema 3.3 BepostHOCTh Copep:xanue 2
coObITusL. TeopeMsl 1 BeposiTHOocTh M cTaTucTHYecKash dYacToTa HacTymuieHusi coObitusa. Kitaccuueckoe
CITOKEHUS M YMHOKEHUS OTIpe/ieIeHNE BEPOSITHOCTH COOBITHS. PaccMoTpeHme citydaeB W BEPOSTHOCTH CyMMBI
BEPOSTHOCTEH. HECOBMECTHBIX COOBITHH, BEPOSITHOCTH IPOTUBOIIOJIOKHOTO coObiThsA. [loHsATHE O
HE3aBUCUMOCTH COOBITHH.
Jlomarnee 3amanue: Pemenne 3amay [1] § 67- 70
Tema 3.4 DneMeHTHI Conepxanue 2
CTaTUCTUKUB Tpadukax 1 [Tonatue o 3amayax MaTeMaTHYECKOW CTaTUCTUKH. TabmudHoe W rpaduyeckoe
U Marpammax. npecTaBiIeHUeJaHHbIX. YKCI0BbIE XapaKTEPUCTUKHU PsIIOB IAHHBIX.
Jlomainee 3amanue: Pemienue 3amau [1] § 72
Pa3nen 4. 'eomeTpust 64
Tema 4.1 Conepxanue 2 OK 01,
Bekropsl B 1 Omnpenenenue Bekropa. Moayib BekTopa. PaBeHCTBO BEKTOPOB. CI0/KEHHE U BBIYUTAHUE OK 02,
IPOCTPAHCT BEKTOPOB U YMHOXEHHME BeKTOpa Ha uucio. KoyummHeapHble BeKTOpbl. Paznoxenue OK 03,
BE BEKTOpa IO IByM HEKOJJIMHEApHbIM BekTopaM. KommianapHsle BeKTOpbl. Pa3nosxenue OK 04,
110 TPEM HEKOMILIaHAapHBIM BekTopaM. KosnyecTBeHHbIE pacyeThl. OK 05,
Jomarree 3amanue: Pemienue 3aqay [3] . 4 § 1-3 OK 06,
Tema 4.2 IIpogdeccnonaIbHO OPMEHTHUPOBAHHOE COACPKAHNE 2 OK 07
Koopaunatsr u 1 JlexapTroBbl KoopauHaTel B mpocTpaHcTBe. Koopaunatel BekTopa. CkansipHOe
BEKTOPHI B npousBezieHne BeKTopoB. DopMysa pacCTOSHUS MEXIY IBYMsI TOYKaMH. YTOJ MEXKIY
MPAaKTUKO- BekTopaMu. KoJmuecTBEHHbIE pacyeThl.
OPUEHTUPOBAHHBIX JHomarinnee 3ananue: Pemenue 3anay [3] rn. 5 § 1-2




3agadax.

Tema 4.3. YpaBHeHus
cdepbl HTUIOCKOCTH.

Conepxanue

1 VYpaBuenus cdepsl u wockocTH. KacarenbHas miaockocTh K chepe. Popmyiia pacCTOSTHUS
OT TOYKHU/JIO MJIOCKOCTH.

Jomamnuee 3amanue: Pemenne 3amau [3]rm. 6 8 3

Tema 4.4.
Crepeomerpusl.
[IpsimMble 1
IJIOCKOCTH B
MIPOCTPAHCTBE U

Hpocbeccnona.nbﬂo OPHUCHTHPOBAHHOE€ COACPKAaHUE

1 [TonsiTHEe 006 akCMOMAaTUYECKOM CHOCO0€ MOCTPOEHUsl reomeTpuun. Poiabs akcuoMatuky B
MaTeMaTHKe; BO3MOXHOCTb IMOCTPOEHUSI MaTeMaTHUYECKUX TEOPUN Ha aKCHOMAaTUYEeCKOU
OCHOBE; 3HAUEHHWE aKCHOMATHKU JuId JApPYrux oOsacTedl 3HAHUA M IS MPaKTHKU.
Bo3moxHOCTH reoMeTpunAJisi OMCaHUs CBOIMCTB pealbHbIX PEJAMETOB U UX B3aUMHOIO

npodeccun. pacrionokenruss OCHOBHBIE TOHATHUSI CTEPEOMETPUU (TOYKa, TpsiMas, TIUIOCKOCTD,
MPOCTPAHCTBO). AKCHOMBI cTepeomeTpun. CrencTBus u3 akcuoM. [IpsiMbie U TIIIOCKOCTH
B IMPOCTPAHCTBE.

JHomaninee 3ananue: Pemenue 3anau [3] BBeneHue

Tema 4.5 Conepxxanue

[TapannensHOCTH 1 ] [TapamienbHOCTh NPAMBIX, TAPALIEIBHOCTD NMPSAMOM U INIOCKOCTH, IPU3HAKU U CBOMCTBA.

MPSIMBIX, Jlomainee 3amanue: Pemenne 3amay [3]ro. 181

NapajuIeaTbHOCTh

NpSAMON 1

MJI0CKOCTH

Tema 4.6 Conepxanue

Bzaumnoe 1 [TapannenbHble, MepeceKarolUIUecss W CKpeUIUBAIONIMecs MIpsMble. YTOJI MEXIY

pacnojoxeHue IpsIMBIMU BIIPOCTPAHCTBE.

MPSIMBIX B Jlomainee 3aganue: Pemienune 3amay [3] rr.l § 2

MIPOCTPAHCTBE.

Yroa mexny

MPSIMBIMU B

MIPOCTPAHCTBE.




Tema 4.7 Conepxanue

[TapamiensHOCTD 1 \ [TapamtensHOCTB II0CKOCTEN. [IpH3HAaKK U CBOMCTBA NapajIeNIbHBIX INIOCKOCTEH.
IIOCKOCTEH Jlomainnee 3amanue: Pemenue 3amau [3] .l § 3

Tema 4.8 Coaep:xaHue

[lepnenuKyIApHOCTD 1 [IepnenuKkynsipHbIE NpsIMBIE B IIPOCTPAHCTBE. llepneHanKyIsIpHOCTh IPAMON U
MPSIMBIX B IJIOCKOCTH, IPU3HAKU U CBOMCTBA

MPOCTPAHCTBE. JHomaminee 3ananue: Pemenue 3amnau [3] 11.28 1

[IepnenquKyIApHOCTH

IIPSIMOM MIUIOCKOCTH

Tema 4.9
[Iepnenaukyisp n
HAaKJIOHHAs K
IIJIOCKOCTH

Conepxanue

1 PaccrossHuss OT TOYKM 10 IUIOCKOCTH. PaccTositHMe OT npsMOM 10 IIIOCKOCTH.
Paccrosane  Mexnay — mapauienbHBIMH  IUIOCKOCTAMM.  PaccrositHme — Mexnay
CKpeIllMBaOIIUMHUCS NPSMBIMU. [leprnieHauKysip 1 HaKJIOHHAsL.

JHomanrnee 3ananue: Pemenue 3agad [3] 1. 2 § 2

Tema 4.10 Teopema o
Tpex

Conep:xanue

1 ] TeopeMa o Tpex nepneHAUKYIsIpax. YTod MEKIY IPSMOU U MIIOCKOCTBIO.

MEPIEHANKYIIApax. Jlomaruee 3amanue: Perenne 3amau [3] rr. 2 § 2
Yron MexaynpsMon u
TJI0CKOCTBIO.
Tema 4.11 JIgyxrpanusiii | Conep:kanue
yroJi 1 | JIByXrpaHHBIi yroJ, JMHEHHBIA YroJ IBYXTPaHHOTO yria.
Jlomainee 3amanue: Pemienne 3amay [3] rr. 2 8§ 3
Tema 4.12 Conepxanue
[leprnieH TUKYIAPHOCTD 1 | IepnenauKyaspHOCTH MWIO0CKOCTEH. [IpU3HAK NEPNEHIMKYISIPHOCTH BYX IUIOCKOCTEH.
IIOCKOCTEM Jlomainnee 3amanue: Pemenne 3amay [3] 1o 2 § 3
Tema 4.13 IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COJACPKAHUE
MHororpaHHuKu B 1 [Monsitue MHOTOrpaHHUKa. Bepmunsl, peOpa, rpaHu MHOTOrpaHHHKa. PazBepTka.
CHEIHATbHOCTH MHororpaHHbie
yribl. Beimykieie MHOTOTpaHHUKH. Teopema Ditnepa. [loHaTre muomnaam NOBEpXHOCTH U
00bEMaMHOTOTPAaHHUKOB B CTIENIUATbLHOCTH.
Jomaraee 3amanue: Pemenue 3amag [3] 1.3 81,3
CamocrosrenpHa Coaepixkanue
s pabora 1 [MoaroToBka moxmana no teme «I[IpencraBienue o NpaBUIBLHBIX MHOTOTPaHHUKAX
oOyJaronmxcs (TeTpasap, Ky0,0KTasIp, JOJACKAP U UKOCAIP)»

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07




Tema 4.14 Tlpuzma

Conepxanue

1 [Ipusma, ee ocHoBaHUs, OOKOBBIE pedpa, BbICOTA, OOKOBasi MOBEPXHOCTb. [Ipsmast u
HakJIoHHasgnpu3Ma. [IpaBunbHas npusma. CUMMETPUH B IPU3ME.

Jomaninee 3ananue: Pemenue 3aqay [3] rn.3 8 1

Tema 4.15

[Tapannenenunen, KyoO.

Conepxanue

1 [Mapamnenenunen. HakmoHHBIN, MPsSMOA, TPAMOYTOIbHBIN mapauienenure]. Kyo.
CumMMmerpuu BKyOe, B napajuieenunee.

Jlomainnee 3amanue: Pemenue 3amau [3]ra 1 84

Tema 4.16
IInomangu
MMOBEPXHOCTH
TIPU3MBI,
PSIMOYTOJTBHO
ro
napajuieyienumne
na, Kyoa

Conepxanue

1 @opMmybl MIIOMAAM HOBEPXHOCTEN MPHU3MBI, MPAMOYIOJBHOTO NapajuleNenunena, Kyoda
JUIATNIPAKTUYECKUX PaCUeTOB.

Jlomaruee 3amanue: Pemenne 3amau [3] 2 81381

Tem 4.17 O6bem
TIPU3MBEI,
PSIMOYTOJTBHOTO
napauiesienumnea
, ky0a B
npodeccumu.

IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COAEPKAHUE

1 \ dopmyibl 00beMa TPU3MBI, TPSIMOYTOJIBLHOTO Mapaljiesienuneaa, Kyoa B mpogeccuu.

Jlomarnee 3amanue: Pemenne 3amau [3] rn.7 § 1-3

Tema 4.18 [Tupamuna

Conep:xanue

1 [Mupamuna, ee ocHoBaHue, OOKOBbIE peOpa, BbICOTa, OOKOBasi MOBEPXHOCTb.
TpeyronbHasnupamua (Tetpasap). [IpaBunbaas nupamuaa. CuHMMETpUU B THPaMUJIE.
[TocTpoenue ceyenuii

Jomainnee 3ananue: Pemenne 3amau [3] a1l 84, .3 § 2

Tema 4.19 Yceuennas Conep:xanue
UpaMua. 1 | Vceuennas nupamuna. [loctpoenue cevennii.
Jomarniree 3amanue: Pemienue 3agay [3] rr. 3 § 2
Tema 4.20 Conepxanue
[Tnomane 1 | @opMyIIbI MI0IIA/M IOBEPXHOCTH THPAMHU/IbI, YCEUEHHO HPAMHU/IBL.
MMOBEPXHOCTHU Jomarinnee 3ananue: Pemenue 3amau [3] 1. 3 8 2

In1upaMubl,

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07




YCEUEHHOU

MU PAMHIBI
Tema 4.21 O6pem Conepxanue
MU PAMH/TBI 1 | Dopmysibl 06BeMa THPaMHU/IbI, YCEIEHHOH THPAMUIBL.
Jlomainnee 3amanue: Pemenne 3amau [3] 1.7 § 3
CamocTosTenbHa Coaepixkanue
s paboTa 1 [ToaroroBka noxmana «lIloHSITHE CHMMETPUU B TIPOCTPAHCTRBE: IICHTPAIbHAS, OCECBas,
00yJaroIIMXCst 3epKabHas
Tema 4.22 Tenma wu | IlpodeccuoHabHO OPUEHTHPOBAHHOE COAEPKAHME
IIOBEPXHOCTH BpaumieHuss | 1 Tena m moBepxHOCTH BpamieHus. [loHsATHE TIOMAAM TOBEPXHOCTH W OObEMa Teia. OK 01,
B Mpo¢eCCHOHAIBHBIX OTHoOlIeHHE TUIONMIAIed TIOBEPXHOCTEH H 00beMOB TMOAOOHBIX Teu. [lumuHap. OK 02,
3a1avax. [y p. OcHoBanue, BbIcOTa, O0KOBasi IOBEPXHOCTh, 0Opa3yromas, pa3BepTtka. OceBble ceueHus OK 03,
OcHOBHBIE U CEYEHUs, TapAJIEIbHBIE OCHOBAHUIO. OK 04,
TTOHSTHS. Ceuennsg OK 05,
HWIHHAPA. OK 06,
OK 07
Jlomaruee 3amanue: Pemenne 3amau [3] rm.6 8 1
Tema 4.23 ITnomans IIpodeccuonaibHO OPMEHTHUPOBAHHOE COJIEP:KAHME OK 01,
MOBEPXHOCTH 1 bokoBas 1 nosHas NOBEPXHOCTh UUINHAPA. POpMYIIbI TUIOMAAN TOBEPXHOCTEN OK 02,
HWIMHAPA B HUWJIMHAPA. OK 03,
pacueTax Jlomainnee 3amanue: Pemenne 3amau [3] .6 § 1 OK 04,
npodhecCHoHATBHOM OK 05,
JIeSITEIILHOCTH. OK 06,
Tema 4.24 O6beMm IIpo¢deccnoHaILHO OPMEHTHPOBAHHOE COACPKAHUE OK 07
UWINHIpA BOpakTHueckux | 1 | @opmysibl 06beMa IUITMH/PA HA IPAKTHKE.
3aayax. Jlomainnee 3amanue: Pemenue 3amau [3] rim. 7 §2
Tema 4.25 Ilonsatus Conep:xanue
«Konyc.OcHOBHbIE 1 [TonsiTHe KOHYCa, yceUeHHOTOo KoHyca. OcHOBaHUe, BBICOTa, OOKOBasi MOBEPXHOCTH,
MOHATHSL. oOpa3yromas, pa3BepTka konyca. CeueHust KOHyca.
Jomarniree 3amanue: Pemienue 3amgadq [3] 1. 6 §2
Tema 4.26 Coaep:xanue
ITnomane 1 boxoBas 1 nonaHas NOBEPXHOCTb KOHyca. POpMyIIbI IIJIOIIAIU TOBEPXHOCTEN KOHYCA,
MMOBEPXHOCTHU yCEUEHHOTOKOHYCa
KOHYCa, JlomarnHee 3ananue: Pemenne 3agad [3] 1.6 8 2




YCEUEHHOTO
KOHYyca.

Tema 4.27 O6bem Conepxanue 2
KOHYca. 1 | @opmysibl 06BeMa KoHyca, YCEeYEHHOTO KOHYCa.

JNlomainnee 3amanue: Pemenne 3amau [3] ri.7 83
Tema 4.28 1llap u IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COACPKAHME 2
cdepa. [Tnomanp 1 ap u chepa, ux ceuenus. Popmyisl maomaan chepsl B MpodheccuoHaTbHBIX
ctepsl B npeaMeTax.
npo(hecCHOHATBEHBIX Jlomainnee 3amanue: Pemenune 3amnau [3] 11.6§ 3, rin7 § 4
npeIMeTax.
Tema 4.29-4.30 Conep:xanue 4
O0Bem mapa uero 1 ®opmyiel 00BEMa IIapa U €ro 4acTeil: MapoBOro CETMEHTa, MapoOBOT0 CEKTOPA,
yactei IapOBOTO CIOS.

Jlomaruee 3amanue: Pemenne 3amgau [3] rr. 7 84

Pa3nen 5. UnauBuayaibHble NPOeKTHI B cepe nMpodheccoHATIBLHOI 1eATeTbHOCTH 12

IMpudan3urebHbIe TeMbI 11l IPOEKTOB:
1. PoGoroTexHuka B MaTeMaTHKE.
2. Ilpaktnueckas matematuka ¢ LEGO — po6oTom.
3. T'eomerpus u poOOTOTEXHHKA.
4. PoOoT, uaymuii 1Mo JHHHAH.
5. Hurerpaibl B poOOTOTEXHUKE.




6. PobGoToTexHuka + HeCKyyHast MaTEMaTHKA.

7. Marematudeckas dkckypcus o Y e ¢ poboTom.

8. MaremaTrueckue MOJICIN MEXaTPOHHBIX U POOOTOTEXHHYECKUX CUCTEM.
9. Tena BpamnieHus B Mpo(ecCHOHATLHON e TSIIEHOCTH.

10. Teopust BEpOSITHOCTH B POOOTOTEXHHKE.

HII: Lenu u 3agaun IMpodeccnoHaIbHO OPHEHTHPOBAHHOE COACPKAHUE

IIPOEKTHO- 1 Bo16op Tembl ipoekTa, (GopMyaupoBKa IieNeld, 3a7a4, 3HaKOMCTBO € TPeOOBAHUSIMU K
HCCIIEI0BATENBCKOM NIl

eI TeTbHOCTH 2 CocraBiienue miaHa paboTsl, 00CyKJIeHHEe, KOPPEKTUPOBKA

CTYJICHTOB. 3 [Touck HeoOxouMolt nHGOpMaIK, POpMUPOBAHUE TTPOEKTA, OOCYKICHHE,
OnpeneneHHe TEMBI, KOPPEKTUPOBKA

rene u3amaq 4 [IpencraBienue npe3eHTaluii, 00CyXIeHne, KOPPEKTUPOBKA

MPOCKTA. 5 [IpenzamnuTa mpoekTa: BRICTYIUICHHE C JOKJIaaMHu Mpe3eHTaIuel, 00CyKaeHue,
[Tnan pabots ¢ UII. KOPPEKTHPOBKA

[louck HeoOx0aMMOM 6 [IpencraBieHue 1 3aNUTa HHAXBUIYAITLHOTO MPOCKTA

HHpopMaLuH, JlomaniHee 3aaHue: MOATrOTOBKA IJIaHA MPOEKTa, MOUCK MHpopMaIuy, (GopMHUpPOBaHUE MPOEKTa,
(hopMHpOBaHHENpOEKT. MOATOTOBKA Mpe3eHTanuu, ucrnoiszoBanue KT, moaroroBka BeICTyIUIEHUS (JOKIIA, TPE3EHTAIM)
Hcnonp3oBanue

UKT, npenzamura

WI1, 3amura UI1

Bcero
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3. YCJOBUS PEAJIM3AIIMA ITPOT'PAMMBI YYEFHOM JUCITATLIIAHBI

MarepuajbHO-TEXHHYECKOE o0ecneyeHue
Peanu3zanus nporpamMmsl JUCHMILIMHBI TpeOyeT HAIMYUS y4eOHOTO KaOMHETa MaTEMAaTHKH.

O6opynoBanue yueOHOTO KaOWHETa:

— T0CaJI0YHBIC MECTA 110 KOJIUYECTBY 00YUaIOIIUXCS;

— pabodee MECTO MPEIoIaBaTels;

—  JIOCKa;

—  CTEJUIaX;

— KOMIIJICKT y‘Ie6HO-HaFHHILHBIX [I0COOUH U IUIAKAaTOB 110 JUCHUITIIINHE.

Texauueckue cpeacTBa 0OydeHHS:
—  MYJIbTHUMEANITHOE 000pyI0BaHME (IIPOCKTOP, IKPaH);
— OJICKTpOMAaruuTHas MHTCpAKTUBHAA NOCKa,
— TEepCOHAIbHBIN KOMITBIOTEP (CHUCTEMHBIN OJIOK, MOHUTOP, KIaBUATYpa, MbIIb, KOJIOHKH);
—  KaJIBbKYJIATOPBI.

HNudopmannonHoe odecrneyeHne peaau3auuu NPporpaMmbl
OcHOBHBIE TICYaTHBIE N3JaHUA:
1. Maremartuka: anredpa U Hadajia MaTeMaTHYECKOTO aHalu3a, TeoMeTpusi. Anredpa U Havaia

Marematuueckoro ananmsa. 10-11 kmacc. Anmumos HI.A., Komsarun F0.M., TkaueBa M.B. u apyrue. -
M: IIpocsenienue, 2022.
2.Marematuka: anreOpa U Hayaja MaTeMaTHYECKOTO aHaJIN3a, reoMeTpus. Anredpa U Hadaina
MareMaTtuueckoro anaimsa (B 2 yactsx). 10-11 kmacc. Yacts 1: Mopakosuu A.I'., Cemenos I1.B.; Yactp
2: Mopaxosuu A.I'. u apyrue; nmoa penakmueit Mopakosuua A.I'. - M: Muemo3una, 2021.
3.Marematuka: anrebpa ¥ Havyajla MaTeMaTHYECKOTo aHayim3a, reometpus. ['eomerpus. 10-11
knacc. Atanacsa JI.C., byry3os B.®., Kagomnes C.b. u npyrue. - M: IIpocBemenue, 2022.

JlononauTenbHBIE HCTOYHUKU

1. Maremaruka: yueOnux/ bammakos M.U.- 2-e u3n., crep. - M: KHOPVYC, 2019. (Cpennee
npodeccuoHaIbHOE 00pa30BaHUE)

2.Marematuka: anreOpa U Hayajla MaTeMaTUYECKOTO aHallM3a, TeoMeTpus. Anredpa U Havaia
MareMaTudeckoro anamusa (B 2 dactsax). 10 kmacc. Yacte 1: Mopuakosuu A.I'., Cemenos I1.B.; Yacte
2: Mopaxosuu A.I'. u apyrue; o penakiuein Mopakosuua A.I'. - M: Muemo3suna, 2021.

3.Marematuka: anreOpa U Hayajla MaTeMaTUYECKOTO aHalIM3a, TeoMeTpus. Anredpa U Havaia
MatemaTuueckoro ananusa. 10 knacc. Hukonsckuit C.M., [Totanos M.K., Pemmernukos H.H. u npyrue.
- M: IIpocsemenue, 2021.

4. MatemaTuka: anrebpa ¥ Hayajga MaTeMaTHYEeCKOTO aHayIM3a, reoMeTpus. AireOpa U Havana
MaTtemaTuueckoro ananusa. 11 knacc. Hukonsckuit C.M., [Totanos M.K., Pemmernukos H.H. u npyrue.

- M: IIpocsemenue, 2021.
5.MaremaTuka: anrebpa U Hayala MaTeMaTH4YeCcKOro aHanmuza, reomerpus. ['eometpus.10-11

kiacc. IloropenoB A.B. Matemaruka: anrebpa ¥ Hadajga MaTeMaTH4YEeCKOTO aHalIM3a, T'€OMETPHs.
I'eometpus.10-11 xnacc. IToropenos A.B. - M: Ilpocsemienue, 20109.

6.MaremaTuka: anrebpa M Hayaja MaTeMaTM4YecKOro aHaiausza, reomerpus. ['eomerpus. 10
knacc. AnekcansipoB A.Jl., Bepuep A.JL., Perxuk B.M. - M: [Ipocsemenue, 2021.
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HuTepHeT pecypcesl:

1. DnexTpoHHO-OMOMMOTeUHAsT cUCTeMa [DIEKTPOHHBIM pecypc] — peXHM JOCTyIma:
http://znanium.com/ (2023).

2. UndpopmanioHHble, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MaTepUallbl [ DIEKTPOHHBINA pecype| —
pexum gocryna: http://wwwe.fcior.edu.ru (2023).

3. Beepoccwuiickne wuHTepHeT-omMnuansl. - URL:  https://online-olympiad.ru / (mara
obpaenus: 12.07.2023). - TekcT: 3eKTPOHHBIH.

4. Enunas koiekuus 1udpoBeix oOpasoBatenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru_/ (mara obpamenus: 08.07.2023). - TekcT: 3J€KTPOHHBIIA.

5. Hayunas snekrponnas oudnauoreka (HOB). - URL: http://www.elibrary.ru (nata oOpateHus:
12.07.2023). - TekcT: 37eKTPOHHBIH.

6. IToBropum maremaruky. - URL: http://www.mathteachers.narod.ru / (mara oOpaieHus:
12.07.2023). - TekcT: 37eKTPOHHBII.

7. ®enepanbublii opran «Poccuiickoe oOpazoBanme». - URL:  http://www.edu.ru / (mara
obpaienus: 02.07.2023). - TekcT: AMEKTPOHHBIH.

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YUEBHOI
JUCHUIIIMHBI

KoHTposb u o1ieHKa pe3ynbTaToB OCBOCHUS AUCHUIUIMHBI OCYIIECTBISETCS MPENoIaBaTeNIeM B
rpoliecce MPOBEACHUS 3aHITHM, IyTEM YCTHOTO OMpPOCa, MPOBEACHUS MPOBEPOUHBIX U KOHTPOIbHBIX
paloT, TECTUPOBAHMSI, IPU IPOBEICHUH 3a4eTa WM IK3aMEHA.

Pe3yabTarnl 00yueHus @®opMbI U METOIbI KOHTPOJISI M OLlEHKH
pe3yJabTaTOB 00yUeHMsI

1) BimageHme  MeTOAaMH  JIOKa3aTenbCeTB, | Ompoc mo temam 2.1-2.2,2.11,

QITOpUTMAaMHU  pelIeHHs  3ajJa4,  yMmeHue | TectupoBaHue (TeopeTuyeckoe) rno remam 4.1-
dbopMynHpoBaTh  OIpeacIcHHs, akCuoMbl u | 4.12

TEOPEMBI, MIPUMEHSATH ux, MIPOBOIUTH | DK3aMEH
JIOKa3aTeNIbHbIe PACCYXCHHUS B XOJE PEIICHHS
3a/]ad4;

2)yMEeHHE ONEPHPOBATh MOHATHUSAMHU: cTerneHb | Onpoc u TectupoBanue mo remam 1.3-1.5,
yucna, Jorapudm uymcina; ymMeHue BbIMoJHATH | 1.19-1.23
BBIYMCIICHUE 3HAuUe€HUW U mpeoOpazoBaHus | JK3aMeH
BBIPQKCHUH CO CTCNCHSAMH | JiorapupmMamu,

npeoOpa3oBaHus JTPOOHO-PALIMOHATBHBIX

BBIPaKECHUI

3) yMeHue onepupoBaTh MOHITUSIMU: TectupoBaHue o temam1.10-1.14,1.16-
palroHalbHbIE, UPPALMOHAJILHEIE, 1.18,1.25-1.27,1.35-1.41

ITOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOI‘apI/I(I)MI/I‘{eCKI/Ie, DK3aMeH
TPUTOHOMCTPHYCCKUC YPABHCHUA U
HCEPABCHCTBA, UX CUCTCMBI;

4) yMeHHe OomepHpoBaTh MOHSATUAME: QyHKIuUsA, | Teoperndeckuii onpoc 1.6,1.7,2.3-2.8
HenpepbIBHAs byHKIWMS, npou3BojiHas, | TectupoBanue mno remam 2.11-2.16
nepBooOpa3Has,  ONpEACNEHHBI  HMHTErpai; | DK3aMeH

YMEHHE HAXOJUTh NMPOU3BOJHBIE JIEMEHTAPHBIX
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(GyHKIMH, UCTIONB3YS CHPAaBOYHBIE MAaTEPUAIbI;
WCCIIEIOBAaTh B MPOCTEUIINX CIy4asX (YHKIUU
Ha MOHOTOHHOCTh, HAaXOJWUTh HAWOOJBIIUE U
HAaMEHbIIME 3HA4YeHus (DYyHKIMIA; CTPOUTH
rpaduKd  MHOTOWICHOB C  HCIOJB30BaHUEM

anmapara MaTeMaTH4EeCKOrO aHaJIN3a;
IIPUMEHATHh POU3BOJHYIO IIPU PEUICHUU 3aJa4
Ha JBUKEHHUE; pemaThb IIPaKTUKO-

OpUEHTUPOBAHHBIE 33/1a4l HAa HauOOJbIINE U
HauMEHBIINE 3HAYEHUS, Ha HaXOXICHHUE IYTH,
CKOPOCTH M YCKOPEHHUS;

5)ymeHue OTIepUpPOBATH HOHSTUAMHU:
paroHaIbHas (byHKIMS, HoKa3aTeNbHast
¢byHKIMS, CTEIIEHHAas byHKIMS,
Jorapugmuueckas GyHKIMS,

TPUTOHOMETpUUYecKne  (QYHKIHUH, OOpaTHbIE
(GYHKIMH; YMEHUE CTPOUTh TpauKU N3YYEHHBIX
(GyHKIMM, UCIIOJIB30BaTh rpapUKU MPU U3yIEHUH
MIPOLIECCOB U 3aBUCUMOCTEM, P PEIICHUHN 3a7a4
U3 JApYyrux Yy4eOHbIX MPEAMETOB U 3ajad u3
peasibHOM JKM3HHU; BbIpaxaTb (popmynaMu
3aBUCHUMOCTHU MEX]ly BETMUNHAMU;

Teopernyeckuii orpoc 1.6-1.8
TectupoBanue no temam1.15,1.24,1.43-1.45
DK3aMeH

6)yMEeHHE periath TEKCTOBBIC 3aJadd Pa3HBIX
TUTIOB (B TOM YHCJIC Ha TIPOIICHTHI, JIOJI U YaCTH,
Ha JBW)KEHHUE, Pa0dOTy, CTOMMOCTb TOBapoB M
YCIIyT, HAJIOTH, 3a/Ia4d U3 OOJIACTH YIPaBIICHUS
JUYHBIMH W CeMEHHBIMM  (UHAHCAMH);
COCTaBIISATh BBIpaKCHUS, ypaBHEHHS,
HEPaBEHCTBA M UX CHCTEMBI 10 YCIOBHIO 3a]1a4H,
WCCIIEI0OBATh MOJYYCHHOE PEIICHHUE U OLICHUBATh
MPaBJIONIOI0OHOCTh PE3YIbTATOB;

Pemenne npakrnyeckux 3amayq 2.14-2.16

DK3aMeH

7)yMeHHe OIepupoBaTh MOHATUSIMH: CpeIHee
apudmernyeckoe, MeauaHa, HaubOosbliee U
HauMEHbIIlee 3HAa4YeHHs, pa3Max, IUcrepcus,
CTaHJIaPTHOE OTKJIOHEHHE YHCJIOBOTO Habopa;
yMEHHE W3BJICKATD, UHTEPIPETHUPOBATD
nH(pOpMaLIKIO, PEJCTABICHHYIO B Ta0IuIIax, Ha
auarpammax, rpagukax, OTpaskarollyro CBOHCTBA
peaIbHBIX MPOLIECCOB U SBICHUI; MPEACTABIATh
MH(OPMALIHUIO ¢ TIOMOIIBIO TAONUIl U JUArpamM;
UCCIIEIOBaTh CTATHUCTUYECKUE MAAaHHBIE, B TOM
quclie ¢ MPUMEHEHUEM TpadudecKiuX METOJIOB U
AIIEKTPOHHBIX CPEJICTB;

Pemenune nmpaktuueckux 3aaad mo teme 3.4
DK3ameH

8) yMeHue onepupoBaTh HOHITUSIMU: CITyqaiHbIiH
ONMBIT W CiIy4yailHOe COOBITHE, BEPOATHOCTh
CIlyyallHOro  COOBITHS; YMEHHME BBIYUCIATH
BEPOSATHOCTh C HCIOJIb30BAaHUEM TIpapuuecKux
METOJIOB; HPUMEHATh (HOPMYJIBI CIOKEHUS U
YMHOXXEHUSI BEPOSITHOCTEH, KOMOMHATOpPHBIE
¢bakTel W GopMyNnbl TpU pELICHUH 33jad;
OILICHUBATh BEPOATHOCTH pealbHBIX COOBITHH;
3HAKOMCTBO CO CIIy4allHBIMH BEIMYMHAMU;

Ompoc no teme 3.1
TectupoBanue no temam 3.2-3.3
DK3aMeH
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YMEHUE TPUBOJUTH HPUMEPHI  MPOSBICHUS
3aKkoHa OOJIBIIIMX YHCEI B MNPHUPOJHBIX U
OOIIIECTBEHHBIX SBJICHUSX;

9) yMmeHue oOmnepupoBaTh IMOHATUSIMHU: TOYKA,
psiMast, IJIOCKOCTb, IIPOCTPAHCTBO, IBYTPAHHBIN
yroiu, CKpELIUBAIOIINECS npsiMbIE,
MapajuIeIbHOCTh u HEPIEHAUKYIIPHOCTh
IPSAMBIX U IJIOCKOCTEM, YroJl MEXIy IPSIMBIMU,
YTOJI MEXY IPSAMOU U INIOCKOCTBIO, YIOJI MEXKIY

IIJIOCKOCTAMMU, pacCcToAHunC oT TOYKH J0
IIOCKOCTH, PACCTOSAHHUEC MCKAY IIPsIMBIMU,
pacCTosAHUC MCKAY IIJIIOCKOCTAMH; YMCHHUC

WCIO0JIb30BATh MPH PEUICHUM 33a7ay H3YyYEHHBIE
(GakThl U TEOpeMbl IUIAHUMETPUH; YMEHHE
OLICHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOLIETO
MUpa;

Teopernueckuii onpoc 1o remam 4.4-4.7

TectupoBanue mo temam 4.8-4.12
OK3ameH

10)ymenue OTIepUpPOBATH HOHSTUSIMHU:
MHOTOTPaHHHUK, CEYCHHE MHOTOTPaHHHKA, KYO,
napaieNienure], mpu3Ma, nupamuaa, gurypa u
MOBEPXHOCTH BpaIleHHS, IIFIUH/IP, KOHYC, IIap,
cdepa, cedeHus: GUTYpHl BpameHHs], TUIOCKOCTB,
Kacaromasicss  cepbl, WIMHApPA, KOHYcCa,
IUIOIIAb TIOBEPXHOCTH THPAMUIBI, TPU3MBI,
KOHyCa, IWIWHIpA, TUomanas cheprel, o0beM
KyOa, TpsIMOYroJBbHOTO  IapaJuleJenuIle]ia,
MUPaMUbBI, TPU3MBI, IMJIMHIPA, KOHYCa, [Iapa;
YMEHHE  HM300pakaTb ~ MHOTOTPAaHHHKH U
MOBEPXHOCTH BPAIICHUS, UX CEYCHUS OT PYKH, C
MOMOIIBIO  YEPTEKHBIX  WHCTPYMEHTOB U
AIIEKTPOHHBIX CPEIICTB; YMEHHUE PACIO3HABATH
CUMMETPHIO B  TIPOCTPAHCTBE;  yMCHHE
pacro3HaBaTh NMPABHIIbHBIC MHOTOTPAHHUKY;

TectupoBanue mo temam 4.13-4.30
Pemenue 3a1a4 mo rotoBeIM uepTekam4. 13-4.30

DKx3aMeH

11)ymeHue onepupoBaTh HOHATUSMU: IBHKEHUE
B IPOCTpPaHCTBE, IM0J00HbIE (GUTYpHl B
MPOCTPAHCTBE;,  HCIOJIb30BaThb  OTHOILIECHUE
Ionaiel MOBEPXHOCTEH M 00BEMOB MOI0OHBIX
buryp npu penieHuu 3aaay;

Penrenue 3a71a4
4.7,4.16,4.20,4.23,4.26
DK3amMeH

10 TEMaM

12)ymenue BBIYHCIISTH reOMEeTPHUUYECKUE
BETMYMHBI (IUIMHA, YroJ, IUIOIaas, OO0BeEM,
IUIOUIa/Ib TIOBEPXHOCTH), UCTIONb3Ys U3yUCHHbIE
(bOopMyITbI 1 METOBL;

Pemenue 3amay no remam 4.16-4.30
DK3ameH

13)ymenue OIIepHPOBATH HOHSATUSMMU:
MIPSIMOYT OJIbHAs cucrema KOOpJUHAT,
KOOpJIUHAThl TOYKH, BEKTOp, KOOpAMHATHI

BEKTOpA, CKAJIIPHOE MTPOU3BENECHNUE, YTOJl MEXIY
BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEACHUE
BEKTOpa Ha YHCJIO; HAXOAUTH C TIOMOILBIO
U3YYEHHBIX (OPMYT KOOPAMHATBHI CEpelUuHbI
OTpe3Ka, pacCCTOSTHUE MEXKY ABYMs TOUKaMU;

TectupoBanue no temam 4.1-4.3
DK3aMeH

14) ymeHnue BEIOMPATH TOIXO AN H3yICHHBIH
METO/I JUIS PelIeHUs 3aJa4, Paclo3HaBaTh
MaTeMaTH4eckue (HakThl 1 MaTeMaTHIECKHE

Omnpoc no Temam 2.16,2.23-2.25
NunuBuayanbHble COOOMIEHUS TIO TEMaM
3.1-3.4.4.13,4.18.4.22,4.24,4.28.
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MOJIENIU B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHUE IIPUBOAUTD
IIPUMEPBI MATEMATUYECKUX OTKPBITUI
POCCUICKON U MUPOBOM MaTEMaTUYECKON
HAYKU.

DK3aMeH

15) ymenue onepupogame NOHAMUAMU.:
onpeoeneHue, akcuoma, meopema, cieocmsue,
CBOUCMBO0, NPUBHAK, OOKA3AMENbCMEO,
PABHOCUNbHBIE YOPMYTUPOBKU, YMEHUe
Gopmynuposams oopamuoe u
NPOMUBONOLONCHOE YMBEPHCOeHUe, NPUBOOUMb
npumepsl U KOHMPNPUMEPbl, UCHOTLI0BAND
Memoo Mamemamudeckou UHOYKYUU,
npoBOOUMb 00KA3AMENbHbIE PACCYHCOEHUS NPU
peuweHuu 3a0ay, OYeHUBams J102UYeCcKyio
NPAGUIILHOCTIb PACCYHCOCHUL,

Omnpoc no Temam 2.1-2.2,2.11,
TectupoBanue (TeopeTudeckoe) mo remam 4.1-
4.12

DK3aMeH

16) ymenue onepupoams NOHAMUAMU:
MHOIHCECBO0, NOOMHONCECMBO, ONEPAYUU HAO
MHOICECBAMU, YMEHUE UCNOTIb308AMb
MeopemuKo-MHONCECMEEHHbI annapam O
ONUCAHUSL PEATIbHBIX NPOYECCO8 U S8IEeHUU U NpU
peuweHuu 3a0ay, 8 Mmom Yucie uz opyaux
VUEOHBIX NPEeOMEemos,

Pemrenne 3amaq mo temam 3.1-3.4
DK3amMeH

17) ymenue onepuposams nowssmusamu: epag,
C853HbI 2pagh, Oepeso, Yuki, epag Ha
NIOCKOCMU,; YMeHUe 3a0a8ams U ONUCHIBANb
2pagul paziuyHbLMU CNOCOOAMU, UCNOTIL308ANMb
epaghvl npu pewreHuU 3a0a4;

Pemenue 3amayq o remam3.2-3.4

18) ymernue c60600H0 onepuposams
NOHAMUAMU: COYeMaHue, NepecmaHno8Kd, YUcio
CcouemaHuil, YUCio nepecmaHo8oK, OUHOM
Hviomona,; ymenue npumensimo
KOMOUHamMopHbwle axkmol u paccyncoenuss Ois
peuteHus 3a0ay;

TectupoBanue no teme 3.1

19) ymenue onepuposams NOHAMUAMIUL:
HAmMypaibHoe Yucio, yeioe Yucio, 0Cmamokx no
MOOYII0, PAYUOHANIBbHOE YUCTIO, UPPAYUOHATLHOE
YUCTI0, MHOJICECMBA HAMYPATbHBIX, YEbIX,
PAYUOHATbHBIX, OeliCMBUMENbHBIX YUCE]L;
YMeHUe UCNOIb308aMb NPUSHAKU OeIUMOCTU,
HaumMeHbwUull 0ouwuLl Oenumeins U HauMeHbulee
obuee kpammuoe, ancopumm Eexiuoa npu
peutenuy 3a0a4,; 3HaKOMCME0 € PA3TUYHbIMU
NO3UYUOHHBIMU CUCTNEMAMU CHUCTICHUS,

Pemenue 3amay no remam 1.1-1.2

20) ymeHue c60600HO onepupogams
NOHAMUAMU. CIEeNeHb C YelblM NoKa3amenem,
KOpeHb HAMypaibHOU CeneHu, Cmenets ¢
PAYUOHATbHBIM NOKA3amenem, CmeneHs ¢
oelicmeumenbHbiM (6euecmeeHHbiM)

TectupoBanue no temam 1.3-1.5,1.19,1.28-1.29
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nokaszamenem, ]lOZClpI/ld)M uucaua, CuHycC, KOCurnyc
U MaHeceHc npou3BolbHO20 4ucia,

21) ymenue onepuposams nOHAMUAMU.:
MOACOECMB0, MOHCOECMBEHHOE
npeobpaszosanue, ypaeHeHue, HepageHcmao,
cucmema ypasHenuti U Hepagencma,
PABHOCUTLHOCMb YPAGHEHUT, HEPAGEHCME U
cucmem, payuoHanIbHvle, UppayuoHaIbHble,
noKazameinvHble, CMeneHHble,
Jloeapupmuieckue, mpueoHomempuyeckue
VPAasHeHUsl, HepaBeHCMBA U CUCeEMbl, YMeHUe
peuiams ypagHeHUs, HepaseHCmea U CUCIeMbl C
NOMOWBIO PA3TUYHBIX NPUEMOB, Peuamb
VPasHeHUsl, HepaBeHCmMed U CUCTEMbL C
napamempom,; npuMeHsams ypaeHeHUsl,
HepageHcmea, ux cucmemvl OJis peueHus
MamemMamuyeckux 3a0ad u 3a0a4 u3 pasiuyHbix
obnacmeti HaAyKU U PearbHOU HCUHU

TectupoBanme mo Ttemam  1.9-1.14,1.16-

1.18,1.25-1.27,1.39-1.40
DK3aMeH

22) ymeHue c60600HO onepuposans
nouamuamu: epapux GyHxyuu, obpammuas
@YHKYUSA, KOMROZUYUSL DYHKYULL, TUHEUHAS
@dynKyus, keaopamudHas QyHKYus, cmeneHHas
QYHKYUSA ¢ Yenvlm noKazamenem,
mpuzoHomempuieckue QyHKyuu, 0opamuovie
mpucoHoMempudeckue yHKyuu,
NOKA3amenbHas u 1o2apupmuieckas QyHKyuu,
YMeHue cmpoums 2paguxu QyHKyutl,
8bINOIHAMb NPE0OPA30BaAHUS 2PAPUKO8
@dyHKyuil;

VMeHUe UCNONIb308aMb 2pAPUKU DYHKYUL 05
UBYYEHUsL NPOYeCCOo8 U 3A8UCUMOCTEL NpU
peueHuu 3a0a4 u3z opyux y4eOHulX npeomemos
U U3 PeanbHOU JCUZHU, 8bIPANCAMb POPMYIaAMU
3A68UCUMOCIU MENCOY BETUUUHAMU,

YMeHue c60000HO Onepupo8ame NOHAMUIMU.:
uemHoCcms QHYHKYUU, NepuooudHoOCmy QYHKYUU,
02PAHUYEHHOCMb DYHKYUU, MOHOMOHHOCHb
@yHKyuU, IKCmpemym ynKyuu, Hauborvuee u
Haumenbulee 3HAYeHuss (PyHKYuu Ha
npomedxcymke, yMeHue npogooums
uccireoosanue QyHkyuu,

VMeHUe UCNOIb308amb CEOUCMBA U 2PAPUKU
@yHKYUL 0I5 peuieHus ypasHeHuil, HepageHcme
U 3a0au ¢ napamempamu, uz0opajxcams Ha
KOOPOUHAMHOU NIOCKOCMU MHOJICECMEa
peweHuil YPAGHEeHUIl, HEPABEHCME U UX CUCTEM;

Teopernuecknii ompoc 1.6-1.8,2.3-2.8
TectupoBanue no remam1.15,1.24,1.43-1.45
2.11-2.16

OK3aMeH

23) ymeHue c60600HO onepuposams
NOHAMUAMU: NOCIE008AMENLHOCHD,
apugmemuueckas npozpeccus,
2eomempuyeckas npozpeccusi, beCKoHe4Ho
yovl8aowas 2e0MempuiecKds npospeccusl;

TectupoBanue no temam 1.2, 2.1

DK3aMeH
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VMeHue 3a0a8amsb NOC1e008ameIbHOCMU, 8 MOM
yucie ¢ NHOMOWbIO PEKYPPEHMHBIX POPMYIL,

24) ymenue onepuposamov NOHAMUAMU.
Henpepvl8HOCMb (YHKYULU, ACUMNINOMbL
epaguxa @yuxkyuu, nepsas u 6mopas
npouU3600HASA PYHKYUU, 2eOMemPUYecKull U
@usuyecKuli cmvici RPOU3800HOL,
nepeooobpasnas, onpeoeneHHblll UHMezpai,
VMeHue Haxo0ums ACUMRMOmyl epaguxa
@yHKYUU; YMeHUe bIYUCTAMb NPOUIBOOHbIE
CYyMMbL, NPOU3BEOEHUsl, YACMHO2O U KOMNO3UYUU
@yHKYuUl, HAX00UMb ypasHeHUue KacameibHOU K
epaghuxy ¢ynkyuu;

VMeHUe UCNOIb308aMb NPOU3BOOHYIO OJisL
uccne008anusi PYHKYut, Oisk HAX0HCOEHUs!
HauIy4uLe2o peuleHus 8 NPUKIAoOHbIX, 8 MoM
yucie COyUanrbHO-9KOHOMUYECKUX U PuzuiecKux
3a0auax, Oisi onpeoenenusi CKOpocmu u
VCKOPEeHUsl;, Hax00umv naouaou u 0ovemol
@ueyp ¢ nomowpio unmezpana, npueOOUMbs
npuUMepbl MAmemMamu4ecKoeo MoOeaupOBaHUs. C
NOMOWbI0 OUGhheperyuanbHuLX YPasHeHUl,

Teoperndeckuii onpoc 1o tremam 2.3-2.25
Pemenue 3amga4 no remam 2.3-2.25
OK3ameH

25) ymeHnue onepuposams NOHAMUAMU:
KOMNJIEKCHOEe YUCIIO, CONPSINCEHHbLE
KOMMNJIEKCHble YUCIA, MOOYIb U ap2yMeHm
KOMNIIEKCHO20 YUcid, (hopma 3anucu
KOMMNIIEKCHBIX YUcell (ceomempuieckas,
MpUucoOHOMempuyecKkas u areebpauyeckas);
yMemsb npou3eo0Ums apugmemuyeckue
oeticmaus ¢ KOMNIEKCHbIMU YUCTIAMU,
npUBOOUMb NpUMepdbl UCNOIb30BAHUSL
KOMNJIeKCHBIX YUCel;

CamocTrostenpHas paboTta
[4], i 14, 81-3, Ne 6,12, 23,26,36,39,40

26) ymeHue c60600HO onepuposams
NOHAMUAMU: CpeOHee apupmemuieckoe,
Meouana, Haubonvuiee U HaumeHblee 3HAYeHUs.,
pasmax, oucnepcusi, CmaHoapmuoe OMKIOHeHUe
OJ151 ONUCAHUSL YUCTIOBIX OAHHBIX, YMEHUE
uccne0o8ams Cmamucmuyeckue Oannbvle, 6 mom
yucie ¢ npUMeHeHueM 2papuueckux memooos u
NEKMPOHHBIX CPEOCME, 2paguyecKu
uccne008amsv coemecmuble HabI00eHUs C
HOMOWbIO QUAPAMM PACCEUBAHUSL U TUHEUHOU
peepeccuu;

TectupoBanue no teme 3.4
DK3aMeH

27) ymMeHue Haxooums 6epOSMHOCMU COObIMULL
C UCNONb308AHUEM 2PAPUUECKUX MEMOO08;
NpUMeHAmb Ol peuleHus: 3a0ay Gopmyvl
CILOJCEHUS U YMHOMCEHUS 6ePOSAMHOCEL,
Gopmyny nonuot eposmuocmu, Gopmyny
EBepnynnu, kombunamopmwle ¢haxmoi u
Gopmynvl, oyenusamo 8epOAMHOCHU PEATbHbIX
cobblmuil; yMeHue onepuposamy NOHAMUAMU.

TectupoBanue u perieHue 3agad Mo TemaMm 3.2-
3.3
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CAy4atiHas 8enuduna, pacnpeoeieHue
8eposAmHoOCmell, MamemMamuyeckoe 0Hcuoanue,
oucnepcus u CmaHoapmuoe OmKIOHeHUe
CYYAUHOU BeUYUHBL, PYHKYUU pACnpedeleHUs
U NIOMHOCIU PABHOMEPHO20, NOKA3AMENbHO20
U HOPMAILHO20 pacnpedesienutl, yMeHue
UCNOIb308aMb CEOUCMBA U3YUEHHBIX
pacnpeodeneHutl 01 peuleHus 3a0ay,
3HAKOMCMBO ¢ NOHAMUAMU. 3AKOH OOIUIUX
yucesn, Memoovl 8b100POUHBIX UCCIE008AHULL;
VMeHue npugooums npumepbl NPOsL8IeHUs
3aKOHA OONLUUX YUCET 8 NPUPOOHBIX U

00U eCMBEeHHbIX ABNEHUSX,

28) ymenue c60600H0 onepuposams
NOHAMUAMU. MOYUKA, NPAMAS, NIOCKOCMb,
NPOCMPAHCMB0, OMPE3OK, VY, NIOCKULL YOI,
08Y2PAHHDBLU Y20, MPEXSPAHHbLU Y201,
nepecexarowjuecs, napaiiesvbhvie u
CKpewjusarowuecs npsamvle, NApaiielIbHOCb U
NePReHOUKYIAPHOCIb NPSAMbBIX U NIOCKOCHel,
V2Ol MeHCOy NPAMBIMU, Y20 MENHCOY NPAMOU U
NIOCKOCMbIO, Y20Jl MEeNCOY NIOCKOCMAMU,
VMeHuUe UCNOIb308amsb NPU peuleHul 3a0ay
UzyyeHHvle haxmol U meopemvl NIAHUMEMPUU,
VMeHUe OYeHUBamv pasmepovl 00beKMos 6
OKpYJicaroujem mupe,; ymeHue onepuposams
NOHAMUAMU. MHO20CPAHHUK, CeYeHUe
MHO202PAHHUKA, NPABUTbHBIL MHO202PDAHHUK,
npusma, nupamuoa, ueypa u no8epxXHOCMb
8pawjeHus, YuluHop, KOHyc, uap, cgepa,
Pazeepmra NOBEPXHOCMU, CeUeHUsi KOHYCa U
YUTUHOPA, NAPAIeNbHble OCU UTU OCHOBAHUIO,
ceyeHue wapa, NI0CKOCmy, Kacanuasics
cghepol, yununopa, KoOHyca, ymeHue Cmpoumnb
CeyeHue MHO20SPAHHUKA, U300paxdcamo
MHO202PAHHUKU, (PUucypbl U NOBEPXHOCIU
BPAWEHUSL, UX CEYEHUSL, 8 MOM YUCLE C NOMOWBIO
NEKMPOHHBIX CPeOCms, YMeHUue NPUMEHSMb
CBOUCMBA 2e0MEMPUYECKUX uzyp,
CaMOCMosImMenbHO PopMyIUPO8ams
onpeoeneHuss U3yyaemvlx Queyp, ebl08ueamy
2UNnomesvl 0 C8OUCMEAX U NPUSHAKAX
2eomempuyeckux pucyp, 060CHO8bIBAMb UIU
onpogepamuv ux; ymeHue nposoountv
Kaaccugurayuro gueyp no pasiudHbim
NPUSHAKAM, 8bINOIHAMb HE0OX0OUMbLE
OONOJIHUMENbHBLE NOCMPOEHUSL,

TectupoBanue mo temam 4.13-4.30
Pemenue 3amad o roroBeiM uepTexam 4.13-4.30

DK3aMeH

29) ymeHue c60600HO onepuposams
NOHAMUAMU: NI0WAOL Pucypsl, 00vem pueypo,
BEeUUUHA Yelld, PACCMOSIHUE O MOYKU 00
NIOCKOCMU, PACCMOSIHUE MeXHCOY NPAMbIMU,
paccmosinue mexcoy NI0CKOCMAMU, NIOWA0b

TectupoBanue 1o 4.5-
4.5,4.21,4.24,4.27,4.29,4.30

DK3aMeH

TEMaM
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cghepul, n10WAOL NOBEPXHOCMU NUPAMUODL,
npu3Mbl, KOHyCa, YUIuHopa, obvem Kyoa,
NPAMOY20/IbHO20 Napaiesenunedd, NUpamuosl,
npu3Mbl, YUIUHOPA, KOHYCA, wapa, ymenue
HAX00UmMb OMHOULEHUE 00bEMO8 NOOOOHBIX

Quayp;

30) ymenue c60600H0 onepuposams
NOHAMUAMU: OBUdCEHUE, NAPALIETbHBI
nepeHoc, CUMMempusi Ha NIOCKOCMU U 8
npocmpancmee, no8Opom, nNPeoopazoeaHue
no0obust, n00oOHbIe hucypol, ymeHue
PpAcno3Hasams pasHvie u n00oOHbvIe hucypol, 8
MOM Huciie 8 npUpooe, UCKyccmae,
apxumexmype, yMeHue UCNOoIb308amb
2eomempuyecKue OMHOUWEHUsl, HAX00UMby
2eomempuyeckue eelutdUuHbl (ONUHA, Yeol,
niowads, 06vem) npu peulenuu 3a0ay u3z Opyeux
VUeOHbIX NPEOMEemOos U U3 PeaibHOU HCUSHU

Pemenne 3amau o remam 4.7,4.16,4.20,4.23,4.26
DK3aMeH

31) ymenue c60600H0 onepuposams
NOHAMUAMU: NPAMOY20TIbHAS CUCmeMa
KOOpOUHAm, 8eKmMop, KOOPOUHAMbI MOYKU,
KOOpPOUHAMbl 8eKMOPA, CYMMA 8€KMOPO8,
npou3zeedeHue 6eKmopa Ha YUCo, pasodceHue
gexmopa no 6asucy, ckaniapHoe npousgeoenue,
8EKMOPHOe npousgedeHue, Y20 MexHcoy
BEKMOPAMU, YMEHUE UCHOIb308AMb 8EKMOPHDBLLL
U KOOPOUHAMHBILL MeMOO OJisl peuleHUs.
2e0MempuUdecKux 3a0a4 u 3a0ay opyaux
VuebOHbIX NpeoMemos, Onepupos8ams
noHamuAMUu: mampuya 2x2 u 3x3,
onpeoenumens MAmMpuybl, 2eOMempuUyecKuti
CMbICTL Onpeoenrumens,

TectupoBanue mo remam 4.1-4.2

32) ymenue mooenuposams peanibHvle CUmyayuu
Ha A3bIKe MAMeMamuKu, COCIMAasisims
BbIPADICEHUS], YPABHEHUS], HEPABEHCNBA U UX
cucmembl nO YCI08UIO 3a0aUl, UCCIe008AMb
HOCMPOEHHbLE MOOETU C UCHOIb308AHUEM
annapama aneeopul, UHMePNPemuposams
NOLYYEHHDIL pe3ybmanm, Cmpoums
Mamemamuyeckue Mooeiu ¢ NOMOubIo
2eoMempuUYeCcKUx NOHAMUL U GeIUYUH, PeuLams
CBA3AHHbLE C HUMU NPAKMUYECKUe 3a0adu;
COCMAgIsiMb 8EPOSIMHOCMHYIO MOOElb U
UHMEPNPEMUPO8aAMb NOJLYHEHHBLI Pe3yilbmam,
peutams NPUKIaoHvle 3a0ayu Cpeocmseamu
MAMeMaAmuyecKo20 aHauu3d, 8 mom Yyucie
COYUATLHO-IKOHOMUYECKO20 U (PUZUUECKO20
xapakmepa,

Pemenue 3amay o remam 1.1,1.2, 1.6, 1.8, 1.15,
1.19,1.22, 1.28,1.38, 1.42, 1.45, 2.5, 2.14, 2.20,
2.22-2.25,3.1-3.4,4.1,4.2,4.4,4.6,4.11,4.13,4.15-
4.17,4.22,4.23,4.25-4.27

DK3aMeH

33) ymenue svibupams nooxoosuyuti Memoo os
peutenus 3a0a4u; NOHUMAHUEe 3HAYUMOCMU
Mamemamuxy 8 u3yueHuu NPUpPOOHbLIX U
00UeCmBEeHHbIX NPOYECCO8 U ABNEHULL, YMEeHUe

Omnpoc no temam 2.16,2.23-2.25
NunuBuayanbHble COOOMIEHUS IO TEMaM
3.1-3.4.4.13,4.18.4.22,4.24,4.28.
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pacnoznasantb nNpossieHue 3aKOH06
mamemamuKku 6 UCKyccmee, ymenue npueodumb
npumepvbl mamemamudecKux OprmeMﬁ

POCCULICKOU U MUPOBOU MAMEMAMUUECKOT
HAayKU.
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