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1 MACIOPT PABOYEH MPOT'PAMMBI YYEBHOM JUCIHATLIAHBI

MaTtemaTHKa
1.1 O6aacTh npuMeHeHusi padoyeil mporpaMmbl
Pabouass mporpamMMa y4eOHOW IUCHUIUIMHBI SBJISETCS YAacThIO MPOTPAMMBI  MOJATOTOBKH
CIIEIIUATIUCTOB cpeaHero 3BeHa B cooTBeTcTBUM ¢ PI'OC mo cnenumansHocTH 35.02.03
TexHomOTHSI IEPEBOOOPAOOTKH.

1.2 MecTro Yy4eOHOW AUCHMILIAHBI B CTPYKType MPOrpamMMbl MOJATOTOBKH
CHEeIHAIHCTOB CPeIHEro 3BeHa:
YuyeOnas mucuuiimHa «MaremaTuka» sBiseTcs 0a30BOM IHMKIa 00IIe00pa3oBaTeIbHOM
HOJTOTOBKH CTYICHTOB.

1.3 Hean u 3aga4u y4eOHOM IMCUMILVIMHBI — TPeOOBAaHMS K Pe3yJIbTATaM OCBOCHHS
yueOHOM TMCUMILIUHBI:

B pe3ynbrare ocBoeHUS YIEOHON NUCIUTUIMHBI 00yYaIOITUIICS TOJDKEH YMETh:
o BBITIONHATH apu(dMETHUEeCKHe ACUCTBUS HAJ YHUCIaMH, COYeTasl YCTHbIE M MUChbMEHHBIC
MNpUEMbl; HAXOAWUTHb HpI/I6JII/I)KeHHble S3HA4YCHHA BCIIMYMH W IIOIpCIIHOCTHU BBI‘IHCHCHHﬁ;
CpaBHHUBATL YW CJIOBBIC BBIPAKCHU A,
o HAXOJUTh 3HAUEHUSI KOPHSA, CTEMNEeHH, Jorapudma, TPUTOHOMETPUYECKUX BBIPAKCHHUI Ha
OCHOBE OTPEJCIICHUsS, HCIOIB3yS TPH HEOOXOJAUMOCTH HHCTPYMCHTAIBHBIC CpPEICTBA;
MOJIb30BaThCS MPUOIMKEHHOM OIEHKOM NP MPAaKTUYECKUX pacueTax;

o BBINIOJIHATE TPe00pa3oBaHUE BBIPAKECHUH, TNPUMEHAS (OpMyJbl, CBS3aHHBIE CO
CBOICTBaMHM cTeneHei, JorapumMoB, TPUTOHOMETPUUYECKUX (PYHKLINIA;
o UCMOJb30BaTh MPHOOPETEHHBbIE 3HAHHUA M YMEHHsSI B IMPAKTHUECKOW JEATENbHOCTH U

MOBCEHEBHOM JKM3HM M NPAKTUYECKUX pacueToB Mo QopmynaM, BKI4Yas (HOpMyIbl,
coJiepKalllie CTENEHHU, paJuKalbl, JOrapu@mbl U TPUTOHOMETPUYECKHE (PYHKIIHMU, HUCHOJB3YS
pU HEOOXOIMMOCTH CITPABOYHbIE MaTepHalIbl U MPOCTEHIINE BHIYUCIUTENbHbBIE YCTPOHCTBA;

o BBIUHCIIATh 3HAYEHUS MO 3a/JlaHHOMY 3HAUEHHUIO apryMEHTa MpU pa3iMyuHBIX crocodax
3aaHus QyHKIUY;

o OIpeNIeNIATh OCHOBHBIE CBOMCTBAa UHCIOBBIX (DYHKIMHA, WIIIOCTpUPOBATh HX Ha
rpadukax;

. CTpOUTHh TpadUKU H3yYEHHBIX (YHKUMN, WUTIOCTPUPOBaTh MO TpaduKy CBOICTBa
AJIEMEHTApHbIX (PYHKLIN;

. MCIOJIb30BATh MOHATHE (DYHKIIMU JJIs1 OMUCAHUS M aHAJIN3a 3aBUCUMOCTEH BEIUYHH;

o UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHMSI U YMEHHUS B NPAKTHUYECKOM JEATENbHOCTH U

MOBCE/IHEBHON KU3HU IS OIHUCAaHUS C MOMOUIbI0 (PYHKUMH pa3IMYHBIX 3aBUCHUMOCTEH,
NpeJCTaBIeHUs UX TpapUuecKy, UHTEpIpETaIy I'papKoB;

o HaXOJUTh MPOU3BOIHBIE FTIEMEHTAPHBIX (PYHKIINIA;

o UCIOJIb30BaTh IMPOU3BOJIHYIO JJIsi MPOBEACHUS MPUOIMKEHHBIX BBIUMCICHUH, pellaTh
3aJja4uM MPUKJIAJHOTO XapaKTepa Ha HaX0XK/IeHuEe HauOOJIbIIETO U HAUMEHBIIET0 3HAaYeHUS;

. BBIUUCIIATh B MPOCTEHIIMX CchOy4asx IUIOMAgd U O0BEMBI C HCIHOJIb30BAHUEM
OIIPENIEJICHHOI O UHTETpaa;

o UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHMS U YMEHHUS B NPAKTHUYECKOM JEATENbHOCTH WU

MIOBCEJTHEBHOM KW3HM I PEIICHUS 3aJad, B TOM YHCIE COLUUAIbHO-3KOHOMHYECKUX H
¢usnueckux, Ha HauOONbBIIME M HAMMEHBIINE 3HAYCHHs, Ha HAXOXKICHHE CKOPOCTH U
YCKOPEHHUS;

. pemaTh palnuoHalbHbIe, IIOKa3aTelbHbIe, JOrapu(pMHUUECKUE, TPUTOHOMETPUUECKHE
YPaBHEHHUs, CBONAIIMUECS K JIMHEHHBIM M KBAaJpaTHBIM, a TAaK)KE€ aHAJOTMYHBIE HEPABEHCTBA U
CUCTEMBI;



] UCIOJIb30BATh TPapUUECKUI METO/] peIIeHUs] YpaBHEHUH U HEPAaBEHCTB;

° n300pakaTh Ha KOOPJAMHATHOM TIJIOCKOCTH PEIICHUs] YPaBHEHHUH, HEPABEHCTB U CUCTEM C
JIBYMSI HEU3BECTHBIMH;

L] COCTaBJISATH U pemaTb ypaBHeHI/ISI nu HepaBeHCTBa, CBA3BIBAIOIIIMEC HEN3BCCTHBIC BCIIMYNHBI
B TEKCTOBBIX 3a/a4aX;

° WCIIOb30BaTh MPUOOPETECHHBIC 3HAHUS M YMEHUS B TPAKTUYECKOH JESITCIBHOCTH M
MOBCETHEBHOM KU3HHM [IJI1 TIOCTPOSHUS W HCCIAEAOBAHUS MPOCTEHININX MaTEeMaTHYECKHX
MOJICIICH;

° pemarh TpocTeliue KOMOWHATOpPHBIC 3aJaud METOJAO0M Iiepebopa, a Takke C
HCITOJIb30BAaHUEM U3BECTHBIX (JOPMYIT;

. BBIUUCIIATh B MPOCTEUIINX CIIydasX BEPOSITHOCTU COOBITHII HAa OCHOBE IOJCUETa YHCIIa
HCXOJIOB;

° UCIIOJIb30BaTh MPUOOPETCHHbIE 3HAHMS U YMEHHS B MPAKTHUYECKON JEATENbHOCTH U
HOBCG[{HGBHOﬁ JKNW3HU JId aHaJIn3a peaJII)HI)IX YHCJIOBBIX AAaHHBIX, HpeILCTaBJIeHHI)IX B BH]IIC
rpaduKOB U JUarpaMm, a Takke IS aHaIu3a HHHOPMAITUU CTAaTUCTHYECKOTO XapaKTepa;

o pacro3HaBaTh Ha 4YepTeXkKaX W MOJAEISAX IMPOCTPAHCTBEHHbIE (HOPMBI; COOTHOCHTH
TpEXMEpHbIE OOBEKTHI C UX OMUCAHUAMHU, U300pAKEHUSIMH;

. OIMCHIBATh B3aUMHOE PACIIOI0KEHHUE MPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

. aHAJM3UpPOBaTh B MPOCTEHIIMX CIy4asxX B3aUMHOE pACIOJOKEHHE OOBEKTOB B
IPOCTPAHCTBE;

o n300pakaTh OCHOBHBIE MHOTOTPAHHUKM M KpPYTJIble Tela; BBIOJIHATH YEPTEXKH 10
YCIOBHSM 3ajiay;

. CTPOUTH MpocTeiiine cedeHus Kyoa, pu3Mbl, MTUPaMU/IbL;

o pelarh IIaHUMETPUUECKHUE U ITPOCTENIINE CTEPEOMETPUUECKHE 3a]aul Ha HaXOKICHHE
F€OMETPUUYECKUX BEJIINYUH;

o UCMOJb30BaTh MPU PEIIEHUH CTEPEOMETPHUECKUX 3a/au IUIaHMMEeTpUdeckre (akTbl U
METO/IBI;

. MIPOBOAUTD JTOKA3aTEeIbHbIE PACCYKICHUS B XO/I€ PEILIEHUS 3ajay;

. UCIOJIb30BaTh NPUOOPETEHHbIE 3HAHMS U YMEHHUS B NPAKTHYECKOM JEATENbHOCTH U

MOBCEIHEBHON JKM3HU JJI MCCIEAOBaHUA (MOJEIMPOBAHMS) HECIOXKHBIX MPAKTHUECKUX
CUTyalluld Ha OCHOBE M3YYEHHBIX (OPMYN U CBOMCTB (puUryp, a Takke BBHIYHUCIECHUS 00BEMOB U
IUIOMIAJCH TOBEPXHOCTEM IIPOCTPAHCTBEHHBIX TEN MPU PEIICHHH NPAKTUYECKHUX 3azad,
UCTOJIb3Ys MPU HEOOXOIUMOCTH CIIPABOYHUKHU M BBIYHCIUTENBHBIE YCTPOHCTBA.

B pe3yjabTaTe OCBOCHU y‘Ie6H0fI JAUCIUITIINHBI o6yqa}ou11/11710;1 JOJIDKCH 3HATh:
® 3HAQUCHNE MaTeMaTHUCCKOM HAayKH Ui pCHICHUA 3aaa4d4, BO3HHUKAIOUINX B TCOPHUU U
IMPAKTHUKE, HIUPOTY U B TO KE BPEMA OIrpaHUYCHHOCTE MPUMCECHEHUA MAaTEMATHICCKUX METOJ0B K
AHaJIN3y U UCCIICAOBAHUTIO TPOICCCOB U SIBIICHUH B mpupoac n 06H.[€CTBC;
® 3HAYCHUE TIPpaKTUKXM ©W BOIPOCOB, BO3HUKAIOOIUX B caMOM MaTeMaTHKe JUIA
q)OpMI/IPOBaHI/IH n pa3BUTHUA MaTeMaTHIeCKOM HAayKH; HCTOPUIO pPa3BUTUA IIOHATHUA 4YHCIIA,
CO3aHUA MAaTEMAaTUYICCKOTO aHaJIN3a, BOSHUKHOBCHUA U PA3BUTHA T'COMCTPHHU,

° YHUBEPCAIBHBIM XapakTep 3aKOHOB JIOTMKM MaTEMaTHYECKUX PpaCCYKICHHM, UX
MIPUMEHUMOCTH BO BCEX 001aCTsIX YEIOBEUECKOU IeITeTbHOCTH;
) BEPOSITHOCTHBIN XapaKTep pa3IMUHbIX MPOIIECCOB OKPYKAIOLIEr0 MUPA.

OcBoenue cojepxaHus y4eOHON aUCHMIUIMHBI «MarteMmaTHkay 00ecreuynBaeT IOCTHKEHHE
00y4aroIUMUCS CIEYIOIUX PE3YIbTAaTOB:
o JIMYHOCTHBIX:
— c(OPMHPOBAHHOCTH TPEACTABICHUN O MaTeMaTHKe KaK YHHBEPCAJbHOM S3bIKE HAYKH,
CPEICTBE MOJEIUPOBAHMS SIBJICHUN U MPOLIECCOB, UAEAX U METOAAX MAaTEMATHKH;



— [IOHMMAaHWE 3HAYUMOCTM MAaTeMaTHUKU JUIsl HAay4YHO-TEXHHYECKOIOo  Iporpecca,
c(OpMHUPOBAHHOCTh OTHOIICHUSA K MaTEeMaTHKE KaK K 4YacTH OOIIe4eTOBEUeCKON KYIbTYpPbI
Yepe3 3HAKOMCTBO C UCTOPUEH Pa3BUTHSI MAaTEMATUKH, 3BOJIFOLIMEN MAaTEMAaTHUYECKUX UJIEH;

— pa3BuTHE JIOTUYECKOTO MBIIUIECHHUS, IIPOCTPAHCTBEHHOIO BOOOpaKeHUs,
AITOPUTMUYECKON KYIbTYpPbl, KpHTUHYHOCTH MBIIIJICHHS HA YPOBHE, HEOOXOAUMOM Jis Oy nyIien
po(ecCHOHATILHOM e TEIILHOCTH, IS IPOIOJIKCHHSI 00pa30BaHUs U caMO00pa3oBaHUS;

— OBJIaJICHHE MAaTEeMAaTUYECKUMU 3HAHUSMH U YMEHUSMHU, HEOOXOIMMBIMU B MTOBCEIHEBHOMN
JKU3HM, JJI1 OCBOEHUS CMEXKHBIX €CTECTBEHHOHAyUYHbIX JHUCUMIUIMH W  JUCLUIUIUH
npoeCCHOHATBPHOTO LUKJA, JUIsl TOJy4YeHHss oOpa3oBaHHs B OOJNACTSIX, HE TPEOYIOLINX
yrayOJIeHHON MaTeMaTUYeCKOM MOArOTOBKH;

— TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHHMIO, B TOM YHCIE CaMOOOpa3oBaHMIO, Ha
NPOTSDKEHUHM BCEH JKU3HHM; CO3HATEIbHOE OTHOIIEHHE K HEMPEPHIBHOMY OOPa30BaHHUIO Kak
YCIIOBUIO YCIIEUTHOW MpodeccroHANbHON 1 001IeCTBEHHON e TeIbHOCTH;

— FOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSITEIbHOW TBOPUYECKOM M OTBETCTBEHHOU
JESTEIbHOCTH; TOTOBHOCTh K KOJIJIEKTUBHOM paldoTe, COTPYJHUYECTBY CO CBEPCTHUKAMU B
0o0pa3oBaTenbHO, O0IIECTBEHHO MOJIE3HOM, YueOHO-UCCIEeI0BATENLCKON, TPOSKTHOM U IPYTHX
BUJAX JEATEIIbHOCTH;

— OTHOIIICHHE K MPO(ECCUOHAIBHOMN NeATENbHOCTH KaK BO3MOXKHOCTH yYacCTHS B PEIICHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, O0IIEHAIIMOHATIBHBIX MPOOIIEM;

. MeTanpeaMeTHbIX:

— YMEHHE CaMOCTOATENIbHO OMNpEeAeNsITh LENu JEATeIbHOCTH U COCTaBIATH IIJIaHBI
JesATEeIbHOCTH;

— CaMOCTOSITENIFHO OCYIIECTBIISITh, KOHTPOJHMPOBATh M KOPPEKTUPOBATH JESATEIBHOCTH;
HCIIOJI30BaTh BCE BO3MOXKHBIE PECYPCHI JJI TIOCTUKEHUS MOCTABJIEHHBIX LIEJIEH U peann3anuu
TIJIAHOB JIESITEIbHOCTH;

— BBIOMpATh YCIENIHbIE CTPATETUU B PA3IIMYHBIX CUTYAIIHIX;

— yMEHHE TPOAYKTHBHO OOIIAThCsl U B3aMMOJCHCTBOBATH B TIPOIIECCE COBMECTHOM
NESTENIbHOCTH, YYUTHIBATh TMO3UIMU JIPYTMX YYaCTHHUKOB JEATEIbHOCTH, 3(H(HEKTHUBHO
paspemniath KOH(IUKTHI,

— BIIQ/ICHUE HaBBIKAMU I[103HABATENbHOM, Y4eOHO-UCCIIEOBATEILCKOM M TMPOEKTHOM
NESITENIbHOCTH, HaBBIKAMU Pa3pelIeHus mpooem;

— CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEILHOMY TIOMCKY METOJIOB PEIICHUS
MPaKTUYECKHX 3a/1a4, MPUMEHEHHUIO Pa3TUYHBIX METOJIOB MTO3HAHMUS;

— TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSTEIbHOW HH(POPMAIIMOHHO-TIO3HABATEIHHOM
JeSATeTLHOCTH, BKJIIOYas yMEHHE OPHUEHTHUPOBATHCS B PA3IMUYHBIX HWCTOYHHKAX HH(POPMAIIHH,
KPUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATH HHGOPMAIUIO, MOIYYaeMYI0 W3 pPa3IUYHBIX
HMCTOYHHUKOB; BIAJCHUE SI3bIKOBBIMU CPEJICTBAMH: YMEHHE SICHO, JIOTHYHO M TOYHO H3JIarath
CBOIO TOUKY 3pPEHUSI, UCIIOJIb30BATh aJICKBATHBIE SA3BIKOBBIE CPEICTBA;

— BIIQJICHUE HaBbIKAMU TIO3HABATEIIbHOW pe(IIEKCHU KaK OCO3HAHUS COBEPIIAEMbIX
JIEHCTBHUM M MBICIUTEIBHBIX MPOIECCOB, MX PE3yIbTaTOB U OCHOBAHWM, TPAHMI] CBOETO 3HAHUS U
HE3HaHMs, HOBBIX NTO3HABATEIbHBIX 33/1a4 U CPEJICTB JJIsl UX TIOCTUKEHUS;

— [EeJIEyCTPEMIIEHHOCTh B TOWCKaX W TPUHATHM pEIICHUH, COOO0pa3uTeIbHOCTh |
WHTYHIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX TMPEACTABICHUH; CIIOCOOHOCTh BOCHPHUHUMATH
KpacoTy U TapMOHUIO MUDA;

. NpeIMeTHBIX:

— c(OPMHPOBAHHOCTh TPEACTABICHUI O MaTeMaTWKe KaK YacTH MHPOBOM KYIbTYpHl H
MecTe MaTeMaTHKH B COBPEMEHHOW IMBHJIM3AIMH, CIIOCO0AX OMHCAHUS SIBICHUH pealbHOTo
MHUpa Ha MaTeMaTHYeCKOM SI3bIKe; C(POPMHUPOBAHHOCTH MPEACTABICHUN O MaTeMaTUYECKUX



MOHATHUAX KAaK BAKHEHMIIMX MATEMATUYECKUX MOJEIAX, MO3BOJSIONIMX ONUCHIBATH U U3Yy4yaTb
pa3HbIE IPOLIECCHI U SIBJICHUS,

— IMOHUMAaHNE BO3MOXHOCTU aKCUOMAaTHYECKOTO MOCTPOEHUSI MATEMATUUYECKUX TEOPHU;

— BJIAJICHUE METOJaMH JI0Ka3aTEeIbCTB U AJTOPUTMOB PELICHUS, YMEHUE HX NPUMEHSITH,
MIPOBOJIUTH JOKA3aTEJIbHBIE PACCYKIECHUS B XO/I€ PEIICHUS 3a]1a4;

— BJIAJICHUE CTaHAAPTHBIMU NIPUEMAMM PELICHHUS PALMOHAIBHBIX W HWPPalMOHAJIbHBIX,
MOKA3aTeJIbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUM W HEPABEHCTB, HUX CHUCTEM;
HCII0JIb30BAHNE I'OTOBBIX KOMIIBIOTEPHBIX NPOrPAMM, B TOM YHUCIE Ul TOUMCKA IIyTH PELICHUS U
WJUTIOCTPALIMU PELIEHUS YPABHEHUN U HEPABEHCTB;

— c(OpPMHUPOBAHHOCTH MPEAICTABICHUI 00 OCHOBHBIX MOHATUSAX MaTEeMaTUYECKOTO aHaIn3a
U UX CBOMCTBax, BJIQJICHHE YMEHHEM XapaKTepHU30BaTh MOBeACHHE (PYHKIUN, UCTOIH30BAHUE
MOJYYECHHBIX 3HAHUW JIJI ONUCAHUS U aHAJIN3a PEATIbHBIX 3aBUCUMOCTEN;

— BJIAJICHUE OCHOBHBIMU TOHATHSMU O IUIOCKMX M IMPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX
¢durypax, uX OCHOBHBIX CBOICTBAX;

— c(OpPMUPOBAHHOCTh YMCHHS PACIIO3HABATH T€OMETPUYCCKUE (UTYphI Ha dYepTexax,
MOJENSAX U B PEaJTbHOM MHDE;

— MPUMEHEHUE H3YyYEHHBIX CBONCTB TreoMeTpHuecKux (uryp u ¢Gopmyn Ijs pelieHus
reOMETPUYECKUX 33/1a4 U 3aa4 C MPAKTUYECKUM COJECPKAHUEM;

— chOpPMUPOBAHHOCTh ~ MPEACTABICHUI O Tmpoleccax U SBICHUSAX, HMEIOIINX
BEPOSITHOCTHBIA XapaKTEp, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pEaJbHOM MHpPE, OCHOBHBIX
MOHATHSX DJIEMEHTAPHON TEOPUU BEPOATHOCTEM;

— YMEHHUI HAXOJUTh U OLIEHUBATh BEPOATHOCTH HACTYIUICHHS COOBITHIl B MPOCTEHIINX
MPAaKTUYECKUX CUTYALUSX U OCHOBHBIE XaPAKTEPUCTUKU CIIyYailHbIX BEJTUYMH;

— BJIAJICHUE HABBIKAMU MCIIOJb30BaHUS FTOTOBBIX KOMIBIOTEPHBIX TPOTPAMM IPU PELIEHUU
3a/1a4.

Hpouecc HU3YYCHUS NUCHUIIJIMHBI HAITPABJICH HaA (bOpMI/IpOBaHI/Ie CJICAYIOMIUX KOMIIETCHITUI:

OK 01. IloHumaTh CyHIIHOCTh W COLMAJbHYIO 3HAu4MMOCTh CBOeil Oyaymied mnpodeccun,
IIPOSIBJIATH K HEW YCTOWYMBBINA MHTEPEC.

OK 02. Oprann3oBbIBaTh COOCTBEHHYIO J€SATEIbHOCTh, BEIOUPATh TUIIOBBIE METOABI U CIIOCOOBI
BBITTOJIHEHHS TPO(ECCHOHATBHBIX 3a/1a4, OLIEHUBATh UX dPPEKTUBHOCTH U KA4ECTBO.

OK 03. [IpuHumarh peuieHus B CTaHIAPTHBIX M HECTaHJAPTHBIX CUTYalMsIX M HECTH 3a HUX
OTBETCTBEHHOCTb.

OK 06. PaGorath B KOJUIEKTHBE W KOMaHzae, A(PQPEKTUBHO o0OLaTbcs € KOJUIETaMH,
PYKOBOJCTBOM, TOTPEOUTEIISIMH.

OK 07. Bparp Ha ce0s OTBETCTBEHHOCTh 3a pabOTy YIEHOB KOMAaH[bI (TIOJYMHEHHBIX),
pe3yNbTaT BHIIOJIHEHUS 3aJaHuil.

OK 08. CamocTosATenbHO ONpenensaTh 334a4l NpoPecCHOHAIbHOIO U JIMYHOCTHOTO Pa3BHUTHA,
3aHUMAaThCs CaMO00Opa30BaHNEM, OCO3HAHHO MJIAHUPOBATh MOBBIIIEHNE KBATU(PUKALIUY.

OK 09. OpueHTHpoBaThCs B YCIOBUAX YaCTOM CMEHBI TEXHOJIOTUN B MPO(ECCHOHANBHOM
JESITENIbHOCTH.



2 CTPYKTYPA U COJAEP)KAHUE YYEFHOU JUCITATLIAHBI

Bun yueOHo# padoThI O0bem yacoB
MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 235
O0s13aTesIbHAsI Ay IUTOPHAs1 Yu4eOHasi Harpy3Ka (Bcero) 195

B TOM YHCJIC:

nabopaTtopHbIe paObOTHI -

MIPAKTHYCCKHUE 3aHATUS 78

KOHTpOJIbHas paboTa -

KYpPCOBOM IPOEKT -

CaMOCTOSITEeJIbHAsI paboTa 00yJaroIIerocs 40

[Tpomexyrounas arrecranus B popme qudQepeHnnpoBaHHOTO 3a4eTa




2.1 TemaTnyeckuii MJIaH U cojiep:KaHNe Y4eOHOH TUCHMILINHBI MaTeMaTuka

KoJ-Bo yacoB o

pasjesiaM u
TEMaM OcBae | YpoBe
T [P — 2% |  Teebonamue x pesyautatam ocooemnn | FRE | O
3aHATHA ’ o - AUCHMILTUHBI JIEMEH | 0CBOCH
3aHATHSA § : E § EE TbI U
& [§&8g™ KOMIIeT
: E § eHuuii
1 2 3 4 5
Paznen 1 IloBTOpeHMe Kypca MaTeMaTHKH OCHOBHOI 11
LIKOJIbI
Tema 1.1 Llenv u 3a0auu mamemamuku npu OCE0EHUU 1 3HaTh: 3HaueHWe MaremaTuueckod Hayku ausa | OK 01
cneyuanbHocmu peleHust 3ajad, BO3HUKAIOUIMX B TEOPUU H
1 Maremartuka B NpaKTUYECKOH J1€ATEIIbHOCTH. 1 NpPaKTUKE; 3HAUYCHHE TIPAKTUKA U  BOIPOCOB, 1
lemn wm 3amaym W3Y4YEeHUsT MaTeMaTHKU B BO3HHUKAIOIIMX B CaMOM  MaremaTtuke JUis
YUPEKACHUAX CPeIHEro MpodhecCHOHaTbHOTO dopMHpOBaHHS W PaA3BUTHS MaTeMaTUYECKOH
o0Opa3oBaHusI. HayK{; HCTOPHMIO Pa3BUTUS TMOHATUS 4YHCIHA,
YHHUBEPCAJIBHBIA  XapakTep 3aKOHOB  JIOTHKH
MaTeMaTHYECKUX paccykaeHuH, ux
IPUMEHUMOCTh BO BCEX OOJIACTAX YeIOBEYECKOU
JeSITETTbHOCTH.
Tema 1.2 Yucna u evluucnenus 3
2 [TpocThlie 1 CIOXKHBIE MPOIICHTHI. 1 YMeTh: HaxXOIUTh MPOIEHT OT YHCJa, YUCIO MO 1,2
3aJJaHHOMY NPOLIEHTY




JeiicTBus C MOJOKUTEIbHBIMU u
OTPUIATEIIbHBIMU ~ YHUCJIAMHU, JIEUCTBHUS C

VYMeTs: BBITIOJTHATE NEeNCTBUA C
MOJIOKUTEIbHBIMA M OTPULATEIbHBIMU YHUCIIAMH,

JIPOOSMH. JeucTBust co CTCICHSIMH, JNEUCTBUS C APOOSMH, NEHCTBUS CO CTEICHSIMH,
(hopMyJIBI COKPAIIEHHOTO YMHOKCHHS. OIEpUPOBATH dbopmynamu COKPAIIIEHHOTO
YMHOKCHUS.

Tema 1.3 I'eomempus na niockocmu

4

Bupl miockux GUryp u Ux Imiomas.

3HaTh: BUJIBI TUIOCKUX (UTYP U YyMETb BBIYUCIATH
WX TUIOHIAN

Tema 1.4 Ypasnenus u nepagencmea

5

JIuneiinoie, KBaJpaTHBIE, JIpoOHO -
JIMHCWHBIC YPABHEHUS M HEPABCHCTBA.

YMeTb: pemarb JIMHEHHBIE, KBaJpaTHbIE, APOOHO
— JINHEWHBIE YPaBHEHUS U HEPABEHCTBA

Tema 1.5 Cucmemvol ypasHeHull u HEPABEHCME

6

Cucremsbl JIMHEMHBIX n HEJIMHEHHBIX

YpPaBHEHUI U HEPABEHCTB.

VYMmeTs:  pemiatb  CUCTEMBl  JIMHEWHBIX U
HEJIMHEUHBIX, YPABHEHUHW M CHCTEMBI JIMHEHHBIX
HEPABEHCTB

Tema 1.6 Bxoonoti koumponw

7

Boruncnenus u npeodpazoBanus. YpaBHEHUS
U HEpaBeHCTBaA. ['eoMeTpus Ha IIIOCKOCTH.

Ymerp BBITIOJIHATH anredpandecKue
npeoOpa3oBaHus W BBIUMCICHUS, HCIOJB3YS
JIEUCTBUS c MTOJI0KUTEIBHBIMU u

OTPUIIATEIILHBIMHA YHCIIAMH, ACHCTBUS C APOOSIMH,
JIEUCTBUS co CTETICHSIMH, bopMyITBI
COKPAIIIEHHOTO YMHOXECHUS; BBIUHCIISTH
AIIEMEHTHI U MJIOMAH TIOCKUX QUTYD

1,2

1,2

Pa3zgen 2 KommiiekcHbIe YncIa

3HaTh NOHATUE KOMILICKCHOTO quciia, YMCTb:. BBIIIOJIHATH JIEHCTBHUS C

KOMIUIEKCHBIMH 4YHCIIaMHd B alireOpandeckoi QopmMe, HaxOAUTh
MOAYJIb KOMIIJIEKCHOTO YHCa
8,9 IlonsTe KOMILIEKCHOrO 4ucia. Bunel 3HaTh ¥ yMeTh: BHIMONHATH jeiictBus ¢ | OK Ol 1,2
KOMIUIEKCHBIX ~ uucesl. @Dopma  3amucu KOMIUIEKCHBIMA ~ YUCJIaMH B  aireOpandeckoin
KOMIUIEKCHOTO  4ucia  (reomMeTpuyeckas, dbopme, HaXOAUTHh MOJTYJIb KOMIUIEKCHOTO YHCIIa
anrebpandeckas, TPUTOHOMETPHUYECKas).

JlecTBUS ¢ KOMIUIEKCHBIMH YHCJIaMH B
anrebpandeckoii hopme.
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VYMerb onepupoBaTh MOHSATUAMH:  TOXKAECTBO, TOXKJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHUCTEMa YpaBHEHHH U
HEPaBEHCTB, PAaBHOCWIHHOCTh YpPAaBHEHUW, HEPABEHCTB U CHUCTEM,

Pa3nesn 3 YpaBHeHusl 1 HepaBeHCTBA 18 10 np | pauMOHANbHBIC, YMETh PELIaTh yPABHEHHUS, HEPABCHCTBA U CUCTEMBI C
MOMOIIBIO PA3IMYHBIX MPUEMOB; IPUMEHITh YPaBHEHUS, HEPABEHCTBA,
UX CHUCTEMbl I peleHHs MaTeMaTHM4YecKMX 3ajad M 3ajad M3
pa3aMyYHbIX 00JacTel HayKU U peasIbHOM JKHU3HU
Tema 3.1 Paenocunvnocme ypagHueHuil U HepageHCma. 4 in
Obuyue memoovl peuteniis P
10 [IpakTnueckoe 3aHATHE. PaBHOCHUIBHOCTH 2 YMeTh pemarh ypaBHEHUs, HEPABEHCTBA U OK 01 1,2
ypaBHeHUH. OOmme METoAbl  pelieHus 2np CHUCTEMBI C IIOMOIIBIO Pa3JIMYHBIX IPUEMOB; OK 02
ypaBHEHUM. MIPUMEHATH YpaBHEHUs, HEpaBeHCTBA, ux cucremsl | OK 03
11 IIpakTnyeckoe 3aHsATHE. PaBHOCHMIIBHOCTH 2 JUISl peIIeHNs MaTeMaTUUECKUX 3ajia4d U 3a]a4 U3 OK 06 1,2
HepaBeHCTB. OOmMe METOAbl  PELICHUS 2np pasInYHbIX 001acTe HAYKU U peasibHOM KHU3HU OK 07
HEPaBEHCTB.
Tema 3.2 [paguueckuti memoo pewieHuss YpasHeHui, 6 onp
Hepasencma
12,13 | O0mmie MeToabl  peIIeHUs  HEPABEHCTB 4 YMeTh peniatb HEpaBEHCTBA C IOMOIIbIO 1,2
(mepexoJ1 OT CpaBHEHUS 3HAUYEHUI QYHKIUU K Pas3INYHBIX IPUEMOB
CpPaBHEHHWIO 3HAYCHHWH apryMEeHTOB JIIs
MOHOTOHHBIX (DYHKIMI, METOJ] MHTEPBAJIOB,
(YHKIIMOHAJILHO — rpauecKuii MEeTox).
14 IIpakTnueckoe 3ansaTue. Penenne ypaBHeHUN 2 2p VYMeTsh pemars ypaBHEHUSI U HEPABEHCTBA C 1,2
Y HEPaBEHCTB. MOMOIIBIO PA3ITMYHBIX IPHEMOB
Tema 3.3 Vpasuenus u nepasencmea ¢ mooynem 2 2np
15 [IpakTnueckoe  3aHsTHE. Onpenenenus 2 VYMeTp pemaTh NOpOCTEHIINE YpaBHEHHS H 1,2
Mmonyns. [Ipocreifiine ypaBHEHUS! C MOJTYJIEM. . HEPaBEHCTBA C MOAYJIEM
[Ipocreiimme HepaBeHCTBA C MOYJIEM. P
Tema 3.4 Cocmasnenue u pewerue npoghecCuoOHanIbHbIX 2 m
3a0au ¢ NOMOWbIO YPAGHEHUIL. P
16 [MpakTryeckoe 3aHsATHE. PemeHne TeKCTOBBIX 2 mp YMeTh NMpUMEHSTh YpaBHEHUS, HEPABEHCTBA, WX 1,2

3agaq

CUCTCMBI Ul PCIICHUA MAaTCMATUYCCKUX 3ala4d U
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CamocrodrenbHas paboTa 00yJaronIuxcs.

ypaBHEHUI, HEPABEHCTB, CUCTEM.

Pemienue 3agay w3 peabHOM >KU3HM WU
npoecCHOHANBHBIX  33lad  C  TIOMOIIBIO

3a7]au U3 Pa3IMYHbIX 00JacTell HayKH U peaabHON
JKU3HU

Pa3nen 4 Crenenn u kopuu. CreneHHas QyHKIust

3HaTh: CBOMCTBA CTEIIEHU U KOPHS

VYMern: HaXOJUThb 3HAUCHUA KOPHs, CTCIICHH, HA OCHOBEC OIIPEACIICHUAA,

41
P UCTIONB3Ysl TPU  HEOOXOTUMOCTH HWHCTPYMEHTAJIbHBIE CPE/ICTBA;
M10JIb30BATHCS MPUOJIMKEHHOM OIEHKOM NP MPAKTUYECKUX pacuerax
Tema 4.1 Cmenennas (pynxyus, ee c6oUcmea 2np OK 01
17 KopHuu HaTypanpHOM CTENeHU U3 YUCiIa U UX YMeTh: HaXOAUTh 3HaYEHUsI KOPHS, CTENIEHH, Ha OK 02 1,2
cBoiicTBa. CTeneHu ¢ AeHCTBUTEIbHBIM OCHOBE OIIPEACIICHUS, UCIIONb3Ys IPU OK 03
II0Ka3aTeJIeM, HX CBOMCTBA. HE00XOIUMOCTH UHCTPYMEHTAJIbHBIE CPEJICTBA; OK 07
18 [IpakTuueckoe 3ansarue. [IpeodbpazoBanue o, H0JIb30BAThCS MPUOIMKEHHON OLIEHKOH IpH 1,2
CTETIEHHBIX BBIPAKEHUM. P IIPAKTUYECKHUX pacyeTax
Tema 4.2 Uppayuonanvhvle ypagHeHus u HepageHcmaa 2np
19 WppanmonaibHble ypaBHEHHUS. 1,2
YMeTh peraTh HECTI0KHBIE HPPaLOHAJIbHBIE
HppanmonansHble HEpaBeHCTBA.
YpaBHEHHUS U HEPABEHCTBA; BHITIOIHSATH
20 [IpakTrueckoe 3aHsTue. Penenue . 1,2
. 2np peoOpa3oBaHus UPPALMOHATIBHBIX BhIPAKEHUN
MppallMOHAJIbHBIX YPaBHEHUI U HEPABEHCTB.
YMeTh UCnob30BaTh rpaduK MOKa3aTenbHON (YHKINU Ul U3YYEeHUS
Paspnen S Iloka3zareinbHast QyHKUMSA An MIPOLIECCOB M 3aBUCUMOCTEN IMPH PELICHUH 33/1a4 U3 JPYTUX y4eOHBIX
P IPEIMETOB M W3 PEAJbHOM JKHW3HM, PEIICHUS I10Ka3aTeIbHBIX
YpaBHEHUM Y HEPABEHCTB
Tema 5.1 IloxkazamenvHasn (hyHkyus.
21 [TokazarenbHas Kuus, ee rpaduk u . 1,2
. Pyrcuis, pad YMeTh cTpouTh rpaduk nokasaTeabHON QyHKINN ’
CBOICTBA. OK 01
Tema 5.2 Pewenue nokaszamenbhvix aGHeHUul U
P dnp OK 02
HEepPaseHcme OK 03
22 [Ipaktnueckoe 3ansarue. IlokazarenbHble . 1,2
ABHCHILS 2np Ymets cTpouth rpaduk nokasarenabHoi ¢pyukium; | OK 07
by : pelaTh roka3aTelbHble YpaBHEHUS U
23 [IpakTnueckoe 3aHarme. Iloka3aTenbHBIC 1,2
2mp HEpPABEHCTBA
HEPAaBEHCTBA.
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YMmerp ucnonp3oBaTh rpaduk sorapudmMudeckoit

GyHKIUU IS

Pasznea 6 Jlorapudmel. Jlorapupmuyeckas GpyHkuus 20 611 M3Yy4YEHUs MPOLIECCOB U 3aBUCUMOCTEHN NPU PEUICHUM 3a]ad U3 JAPYTUx
P y4eOHbIX  TPEAMETOB U W3  PEAIbHOM  KHU3HHM,  PELICHHUs
Jorapu(MUUECKUX YpaBHEHUHN U HEPABEHCTB
Tema 6.1 Ilousmue nocapugma. Ilpeodbpazosanue 8 in OK 01
JN02APUPMUUECKUX 8bIDANCEHULL P OK 02
24 Jlorapudm quca. OcHoBHOE 2 ] OK 03 1,2
norapuMuUecKoe TOXKAECTBO. JlecaTnyHbie 3HaTh: ONPEAC/ICHHE JIoTapH{Ma, BU/b! OK 07
Y HaTypaJibHbIE JJorapu(Mbl, YHUCJIO €. Aorapupmon
25 CpoiictBa norapu¢mos. Ilepexox kK HOBOMY 2 YMeTh Monb30BaThCs CBOWCTBAMH JIOTapU(MOB. 1,2
OCHOBAHHUIO. JlorapudmupoBanue u HmeTs noHsATHE 0 Jorapu(MUPOBAHUH U
MOTEHIIMPOBAHUE. NOTEHIIMPOBAHUHT
26, 27 | IlpakTuueckoe 3ausitue. [IpeoOpazoBanus 4 A YMeTh BBINOJHATH HECIOXKHBIE TPe0Opa3oBaHus 1,2
Jorapu(MUUECKUX BBIPKECHUH. P J0rapu(PMHUUECKUX BBIPOKECHUH
Tema 6.2 Jlocapugpmuueckasn ¢hynxyus, peuterue 8 Pe
J102apupMuiecKux ypasHeHull U HepaseHcme P
28 Jlorapudmuueckas pyHkius, ee rpapux u 2 YMeTh cTpouth rpaduk morapupmMuaeckon 1,2
CBOMCTBA. GyHKIIUU
29 Jlorapudmuueckue ypaBHEHHsI, OCHOBHbIE 2 VYMeTh pemarts JorapupMuyeckie ypaBHEeHHUs U 1,2
MIPUEMBI UX pPelIeHUs (METO] BBEICHUSI HOBOM JorapupMHUECKUEe HEPABEHCTBA
NepEMEHHOMN, METO/] MOTEHLUPOBAHMS,
(YHKIIMOHAJILHO — rpauecKuii METoN).
30 Jlorapugmuueckue HepaBeHCTBA, OCHOBHbBIE 2 1,2
MIPUEMBI UX PEIICHHUS.
31 [IpakTuyeckoe 3ansTue. Pemenne 2 o 1,2
Jorapu(pMHUUECKUX YpaBHEHUH U HEPABEHCTB. P
CamocrosiTenbHast padoTa 00yJaronmxcs. 4

[Tpumenenue norapudma. Jlorapupmudeckas
CIIUpaJb B IPUPOJIE, €€ MATEMAaTUYECKUE
CBOWCTBA.

NmeTh noHsATHE O MpUMEHEHUH JioTapudma
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Pa3nes 7 OCHOBBI TPUTOHOMETPHH. 30 8 mp YMeTb omnepupoBaTh MOHATUSMH: TPUTOHOMETpUYECKHE (DYHKIHNH,
Tpuronomerpuueckne GpyHKIHH TPUTOHOMETPUUECKHUE YpaBHEHHs, HEPAaBEHCTBA M; YMEThb pelaTh
ypaBHEHHsI Ui pEUICHUS MaTeMaTHUeCKUX 3ajJad M 3a1ad U3
pa3IMyYHbIX 00JacTel HayKH U pealibHOM KU3HU; IEMOHCTPUPOBATH
YMEHHUE HCIIOJIb30BaTh rpaduku QyHKIUN AT U3YYEHHUS MPOLECCOB U
3aBHCHMOCTEH MpHU PelIeHUH 33/1a4 U3 JPYTUxX y4eOHBIX MPEAMETOB U
U3 peaJbHOM >KM3HU; BBIpAXaTh (OPMYIAMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU
Tema 7.1 Tpueonomempuueckue GpyHKyuu npou3soIbHO20 4 2np OK 01
yena. Paouannas u epadycuas mepa yena OK 02
32 Panuannas u rpagycHas Mepbl yria. 2 OK 03 1,2
Ormpenenenue cuHyca, KOCUHYCa, TAHTEHCA U OK 07
KOTaHTe€Hca uyncia. 3HaKU CHHYCa, KOCHHYCA,
TaHTEHCa U KOTAHT'€HCA 110 YETBEPTSIM.
3aBUCHMOCTb MEX/Y CHHYCOM, KOCHHYCOM, 3HaTh W YMETh: BBINOJHATH MpPeoOpa3oBaHUE
TaHICHCOM M KOTAaHICHCOM OJIHOTO M TOT'O )K€ BBIPOKEHUH, NMPUMEHss (HOpMyIbI, CBA3aHHBIC C
yria. OCHOBHBIMH TPUTOHOMETPUUYECKHUMH TOXKIECTBAMU
33 [IpakTuyeckoe 3ansTre. Berancienne 2 U UX CJIEICTBUSIMH;, BBINOIHATH NMPEOOpazOBaHHE 1,2
3HaYeHUN TPUTOHOMETPUUECKUX (DYHKIIMH, 2np BBIpQXXECHHUH, MPUMEHSIS (QOpMYIbl MPUBEACHHUS,
OTIpeJIeNIeHUe UX 3HAKOB IO YETBEPTIM CyMMBI M pPa3HOCTH JBYX VIJIOB, JIBOMHOTO W
Tema 7.2 OcHogHble mpucoHomempuyecKue 4 MOJIOBUHHOTO  YIJIOB, MpeoOpa3oBaHUs CYMMBI
mooicoecmea. Dopmynvl npusedensl TPUTOHOMETPHUYECKUX (PYHKIUH B TPOU3BE/CHHE
34 OCHOBHbBIE TPUTOHOMETPUYECKHE TOXKIECTBA 2 U TpPOU3BEACHUS B CyMMY, CTPOMTH TIpaduku 1,2
Y MIX CIIC/ICTBUSI. U3y4eHHBIX  (YHKIHHA, WUIIOCTPUPOBATH  TI0
35 DopMyIbl TPUBEIAECHUS. 2 rpaduKy cBOMCTBa (QYHKIIUH. 1,2
Tema 7.3 Cunyc, Kocunyc, mansenc Cymmol U pazHoCcmu 6
08yx apeymenmos. CUHYC U KOCUHYC O80UHO20 Y2id. 2np
Dopmyvl NONOBUHHO20 Y2Id.
36 @DopMysbl CyMMBI M pPa3HOCTH JIBYX 2 1,2

aprymeHToB. ®OpMyIIbl IBOMHOTO U
IIOJIOBUHHOTO YIJIOB
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37 Dopmyrbl TPeoOpa3OBaHUS CyMMBI
TPUTOHOMETPHUYECKUX (DYHKIIUN B
MIPOU3BE/ICHNE U TIPOU3BEIACHHUS B CYMMY.

38 [Ipaktrueckoe 3anstue. [IpeodpazoBanue

1,2

1,2

1,2

1,2

1,2

MPOCTEUIINX TPUTOHOMETPHUIECKUX 2mp
BBIPAYKCHU I
Tema 7.4 Tpueonomempuueckue gyHkyuu, ux cotcmea
u epaguxu.
39 CsoiictBa u rpaduku QyHKIHIA y = SINX, Y =
COSX, Y = tgX, Yy = CtgX.
Tema 7.5 Ilpeobpazosanue epagpuxos
mpuzonomempudeckux @gyukyuu. Onucanue
NPOU3BOOCIEEHHBIX NPOYECCO8 C NOMOUBIO 2pAPUK08
dynryuti
CamocrosTenbHast paboTa 00yJaronuxcs.
Cxarue u pacTshkeHue rpaduxos
TPUTOHOMETPUUECKUX (YHKIIHIA.
Hcnons3oBanue CBOKCTB
TPUTOHOMETPUYECKHUX (YHKIIHH B
npodeccuoHaIbHBIX 3aJa4ax.
Tema 7.6 Obpamuvie mpucoHomempuieckue GyHKyuu
40 OOpaTHble TPUTOHOMETpUYECKUE QYHKIIUH,
WX rpa(uKu ¥ CBOHCTBA.
Tema 7.7 Tpuconomempuueckue ypasHeHus u dnp
HepageeHcmea
41 [Ipocreiinme TpUroHoMeTpu4YeCcKHue 3HaTh: METO/Ibl PELLICHUS TPUTOHOMETPUYECKUX
YpaBHEHUS. YpaBHEHUH
42 IIpakTnueckoe 3anatue. Pemenne
TPUTOHOMETPHUYECKUX YPAaBHEHUH OCHOBHBIX )
YMeTb: pematb TPUrOHOMETPUYECKUE YPaBHEHUS
THUIIOB (CBOJSIINECS K KBAIPATHBIM, 2np

pelaeMble pa3aoKeHUEM Ha MHOXKHTEH,
OJIHOPOJIHBIE)

1,2
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43 IIpakTnueckoe 3ansTue. Pemenue 2 2np 3HaTb  METOJbI U yMeTb  peuarb 1,2
TPUTOHOMETPUYECKHUX YpaBHEHUI . TPUTOHOMETPHUYECKHUE YPAaBHEHUS
3HaTh: NPUMEHEHHE MAaTEMaTHUYECKHX METOAOB K
aHAJIU3Y U UCCIIEIOBAaHUIO MIPOLIECCOB U SIBJICHUN B
npupoae W oOmecTBe  yMeTh:  HAXOAWTH
Pasznea 8 IlponsBoanasi GyHKI UM, ee MPpUMEHEHHUE 34 18 np IIPOU3BOJHBIC 3JIEMEHTapHBIX hyHKIIHI;
UCTOJIb30BaTh TMPOU3BOAHYIO JUISI TPOBEIACHUS
NpUOMKEHHBIX BBIUMCICHUM, pelaTh 3ajaydd
OPUKIAJIHOTO  XapakTepa Ha  HaXOXJICHHE
HauOO0JIBIIEr0 U HAMMEHBIIIETO 3HAYCHHUSI
Tema 8.1 Ilonamue npoussoonotl. Ilpasuna u ghopmynei 4 m OK 01
ougpepenyuposanus P OK 02
Onpenenenue YHUCIIOBOU 2 3HATH onpeaeaeHue yucnosoit | OK 03 1,2
44 nocneaoBarenbHocTd. CrocoObl 3alaHus U MOCJICIOBATENbHOCTH; yMeTh Haxoauth mpenen | OK 07
CBOMCTBA YHCJIOBBIX MOCJEI0BATEILHOCTEH MOCIIE0BATEIbHOCTH
nocjenoBarenbHOCTH. Haxoxaenme N - 1o
4lieHa MOCIIEI0BATEIHbHOCTH, CYMMBI.
Omnpenenenue mpeena Mmociae10BaTeIbHOCTH.
Beruunciienue npejiesoB nocie0BaTeIbHOCTH
45 [IpakTueckoe 3aHATHE. Brruucnenune 2 2p YMeTh HaX0AUTh Mpeebl HECIOKHbBIX (PYHKINN 1,2
IIPEJIeNIOB MOCIIE0BATEIbHOCTEH.
Tema 8.2  Ilpouzeoonvie  cymmvl,  pazHOCMU, 6 In
npou38e0eHuUs, YaCMHO2O. P
46 [Ipupamenne aprymenTa u GyHKIUHU. 3a1a4H, 2 3HaTh: npaBuia u hopmysl 1,2
NPUBOASIIME K MOHATHUIO IPOU3BOIHOM. TudpepeHIMpoBaHus.
OmnpeneneHne MPOU3BOTHON. YMeTh HaxOIWTh MPOU3BOIHBIC AIEMEHTAPHBIX
47,48 | IIpakTuueckoe 3aHATHE. 4 byHKIUI 1,2
HuddepenunpoBanue 3JIEeMEHTapPHBIX 4mp
(GyHKIHH.
Tema 8.3 Ilpoussoounas cnodicHol yHKyuu 2 2np
49 [IpakTuueckoe 3ansTHe. CroxHas (QyHKIHUS. 2 o HmeTh noHATHE O CIOKHON QYHKIIUU 1,2
ITpon3BosiHas COKHOU (DYHKIIMU. P
Tema 8.4 Ilonsamue o nenpepvienocmu )ynKkyuu 4
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CamocrosarenbHass paboTa 0O0yYaroIUXCA.
[Tonsitue HenpepwiBHOW (PyHKIMU. CBOMCTBA
HenpepblBHOH  QyHKImu. CBs3b  MEXIY
HENPEePbIBHOCTBIO U JU(PPepeHIIUPYEMOCThIO
¢GyHKIMH B TOYKE. ACHUMNTOTHI Tpaduka

byHKIHAH

HmeTb mMoOHATHE O HENPEepHIBHOM (QYHKIUH, ee
CBOMCTBAX M CBA3M HEIPEPHIBHOCTBHIO U
TG depeHIPyeMOCThI0 (YHKIIUU B TOUKE.

Tema 8.5 [eomempuueckuti u uauyeckuii CMblCI

1,2

1,2

1,2

1,2

1,2

1,2

npoOU3800HOU 2np

50 ['eomeTpuyeckuii  CMBICII  MPOU3BOIHOM. 3HaTh: TE€OMETPUYECKUN CMBICH MPOU3BOIHOM;
VYpaBHeHUE KacaTeIbHOW U HOPMAJIH. YMETh COCTaBJSITh YpPaBHEHUE KacaTeIbHOU U
Ouzndeckuii cMbICI TPOu3BOJHONU. Bropas HOpPMAJTH.

MIPOU3BOJIHAS M €€ (DU3HUCCKUN CMBICTI.

51 IIpaktnueckoe 3ansitne. Ouznyeckui U Nmers mOHSITHE O MPUMEHEHHWH MPOU3BOJAHON B
TCOMETPUYECKUM CMBICT TMPOU3BOJHON B 2np poeCCHOHANIBHBIX 3a/1a4ax
npodeccroHaNbHBIX 3aJa4ax.

Tema 8.6 Monomonnocms gyukyuu. Touxku sxcmpemyma

52 Bospactanne u  yObiBaHue — (pyHKUHUU. YMeTh uccienoBaTh (PYHKIHIO HA MOHOTOHHOCTH
OkctpemyMmbl  QyHKnuH.  MccnemoBaHue U DOKCTPEMYM, Ha BBIIYKIOCTh U TIEpPErud c
(GYHKIIUM HA MOHOTOHHOCTH U JKCTPEMYM C MTOMOILIBIO TTPOU3BOIHOM
MMOMOIIBIO TPOU3BOIHOM.

53 BeimykiocTs  (yHKIMM, TOYKHM THeperuoa.

UccnenoBanue (QyHKIIMA Ha BBIMYKIOCTh H

TOYKH Meperuda ¢ moMOIIbI0 MPOU3BOTHOM.
Tema 8.7 Hccneoosanue Gyukyui u nocmpoenue in
epagpuxos P

94 Anroput™M  uccienoBaHUS — QYHKIMH U
MOCTPOCHUST  TpaUKOB  C  TOMOIIBIO YMeTh uccnenoBaTh GYHKIHIO TIO ONPEACIICHHOMY
MTPOM3BOTHOM. QITOPUTMY H CTPOHUTH TpapuK C T[OMOIIBIO

55,56 | IIpakTrueckoe  3aHATHE. Hccnenosanue . MIPOM3BOTHOM
(GYHKIMH ¥ TOCTpOEHHE IpaHKOB. P

Tema 8.8 Haubonvwee u HaumeHbulee 3HAYEHUS.

@yukyuu. Haxoorcoenue onmumanbHo2o pe3yrvmama c 4np

NOMOUbIO I’lpOuS’BOOHOﬁ 6 NPpAKMu4YeCcKux 3a0a4ax
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o7 ITpakTnueckoe 3aHsATHE. Haxoxnenue 2 _ . .. 1,2
HauOoJIbLIEr0O M HAMMEHBIIEro 3HAYCHWUH 2np 3HATh:  NPUKIAJHON XapakTep MPOM3BOAHOI,
F— yMETh: pelaTh 3aJaud MPUKIAJHOTO Xapakrepa
Ha HaxXOXJEHHE HauOOJIBIIETO W HAMMEHBIIErO
58 [IpakTrueckoe 3aHSTHE. [Tpunoxenue 2 1,2
N 2mp 3HAYECHUS.
MPOU3BOIHOM K PEICHUIO MPUKIIAJHBIX 33134
Pa3nen 9 IlepBooOpa3Hast pyHKuMHU, ee IPUMEHEHHE 14 8up 3HaTh U YMETb HaXOJUTh HEONPEAECICHHbIE NHTETPAJIbl OT HECIOMKHBIX
GyHKUMH, BBIYMCIATH B OPOCTEHIIMX  CIOydasX IUIOIAAM C
UCTOJB30BAHUEM  OIPEICIIEHHOTO  MHTErpajia;  MCIHOJIb30BaTh
IpUOOpETEHHBIE 3HAHUS U YMEHUS B IIPAKTUUYECKON JEATEITbHOCTH AJIS
peLIeHHs TPUKIIAAHBIX 33134
Tema 9.1 Ilepsoobpasnas ¢pynxyuu. Ilpasuna 10 4np OK 01
Haxooicoenus nepsoobpasuvix. Heonpedenenmnwiii u OK 02
onpeoesleH bl UHMe2Palbl OK 03
59, 60 | INonsrue nepBooOpaznoii pynkiuu. [lonstue 4 1,2
uHTerpupoBanus. [lpaBuna  HaxoxaeHus OK 07
nepBooOpa3HbiX. HeonpeneneHuslii nuuTErpa
u ero cBoicrBa. OCHOBHBIE TaOJIMYHBIC 3HaTh M yMETb HAXOAWUTh HEOIpPEAEICHHbIC
UHTErpabl. MHTETpajibl OT HECIOXXHBIX (DYHKIMH, UCTONb3YS
61 [IpakTnueckoe 3ansrue. HemocpenctBeHHoe 2 o CIIPABOYHBIN MaTepua; BBIUUCIISTh 1,2
MHTETrpUpOBaHUE (PYHKITHH. P OTpeieIeHHbIe MHTErPalbl
62 OmnpeneneHHbId WHTETpal W €ro OCHOBHBIE 2 1,2
CBOWCTBa.  Bplumciienue  ompeneraeHHbIX
uHTerpasioB  1mo  ¢opmyne  Herorona-
JleliOHMIA.
63 [TpakTryeckoe 3aHSATHE. Brraucnienue 2 mp 1,2
OIpeJIeIEHHBIX HHTETPAJIOB.
Tema 9.2 Ilousmue 06 onpedeneHHOM uHmezpane Kax 4 in
NI0WA0U KPUBOJIUHEUHOU mpaneyuu P
64 [IpakTnueckoe 3anarue. ['eomerpuueckuit 2 VYMeTp: BBIUMCIATL B IPOCTEHIIMX CIydasx 1,2
CMBICIT OTIPEICIIEHHOTO WHTETpaja. 2np IUIOIIAAX C WCIIOJIB30BAaHUEM  OIPEeIEHHOTO
[IpumeHeHHe OmpeeNeHHOro MHTerpaia s MHTETpajia; UMETh IOHITHE O MIPUIIOKEHUAX
BBIYUCIICHYSI TIJIOMIAIeH OTIPENICJICHHOTO0  WHTETpaJia K  BBIYHCICHUIO
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65 IIpakTnueckoe 3aHATHE. [Tpunoxenus | 2 (bU3NYECKUX BETUYNH 1,2
OTIpEACNICHHOTO0 MHTErpaia K BBIYUCICHUIO 2np
(U3HYECKUX BEIIMYUH
Pazgen 10 MHuo:xecTBa. JjieMeHThI TeOpuHU rpados 4 YMeTp onepupoBaTh IMOHATHUAMH: MHOXECTBO, IOJMHOXECTBO,
olepalnvy HajJ MHOXECTBaMH; YMEHHE HCIOJIb30BaTh TEOPETHKO-
MHOKECTBEHHBIM ammapar AJis ONHCAaHUS pPEaJbHBIX MPOIECCOB U
SBIICHUW TIpU PEUICHUH 3a/ad, B TOM YHCIE U3 APYrUX Y4eOHBIX
MIPEIMETOB;
- YMETh ONEPUPOBATH MOHATUSAMU: Tpad, CBA3HBIN Tpad, AepEeBO, UK,
rpad Ha TIUIOCKOCTH; YMEHHE 3aJaBaTh M ONUCHIBATH TIpadbl
Pa3IMYHBIMH CIIOCOOAMU; MCIIOJIE30BaTh I'padbl IPU PEHICHUH 3a/1a4
Tema 10.1 Mnoorcecmsa. Onepayuu ¢ MHONMCECMBAMU 2 OK 01
66 [lonsitTue  muoxkectBa.  I[loamHOXecTBO. | 2 YMeTh onepupoBaTh MOHATUSIMU: MHOXKECTBO, 1
Omnepanuu ¢ MHOKECTBAMH. MIOJIMHO’KE€CTBO, BBITIOJIHATE OTIEPAITUH HA
MHO>KECTBAMU
Tema 10.2 I'paghvl u ux npumenenue. 2
67 [Tonstue rpada. CsszHbll Tpad, nepeso, | 2 YMETb ONIEPUPOBATH MOHATUSAMU: Tpad, CBIZHBIM 1
UK rpad Ha MIOCKOCTH. rpad, nepeBo, UK, Tpad Ha IUIOCKOCTH; 3a/1aBaTh
Y ONHCHIBATh rpadbl pa3IMYHBIMU CIIOCOOAMHU
Paznen 11 DiieMeHTHI KOMOMHATOPUKH, CTATUCTUKH H | 18 An OK 01
TEOPHH BEPOATHOCTEH P 3 . OK 06
Tema 11.1 OcnosHvle noHAMUSA KOMOUHAMOPUKU 8 2np Halb M YMCTb.  pCHIaTh  MPOCTCHIINC
KOMOWHATOPHBIE 33/1a4l METOJIOM Tiepebopa U ¢
68 Pa3menienus, nepecTaHOBKU U COUETAHUS 2 1,2
MCIIOJIb30BAaHUEM U3BECTHBIX (DOPMYII; BHIYHCISATH
CamocrosarenbHass pabota oOyvaromuxcs. | 4 . .
B TMPOCTEUITUX CIIydasx BEPOSITHOCTH COOBITHIA;
bunom Herorona. Tpeyronsnuk [Tackans
MCIIONIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUs
69 IIpakTnueckoe 3aHATHE. Pemenue | 2 2np . . 1,2
B MPAKTUYECKON JCSITETLHOCTH U B MIOBCEIHEBHON
MIPUKJIATHBIX KOMOMHATOPHBIX 3a71ad.
JKU3HU JJIsl aHATTN3a PEAIbHBIX YHCIIOBBIX JaHHBIX,
Tema 11.2 Cobvimue, 6eposmuocms cOObIMUSL. 4
MIPEJICTABICHHBIX B BHJIC TPAa(UKOB ¥ JIHArPaMM, a
70,71 | BepostHOCTh coObITHS. Kitaccnueckoe n 4 1,2
TaK¥kKe TUIS aHanm3a uHbOpMaIuu
CTaTUCTHYECKOE OIpeIesIeHHe BEPOSTHOCTH.
ped P CTaTUCTHYECKOTO XapaKTepa
Tema 11.3 Beposimnocms 6 npogheccuonanvbHulx 3a0auax | 2 2np
72 [IpakTueckoe 3ansTue. Beruncnenue 2 2up 1,2

BEPOSITHOCTEH COOBITHIA.
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Tema 11.4 [luckpemnas cnyuaiinas éeiuduna, 3aKoH ee
pacnpeoeneHus

CamocrodrenbHas paboTa 00yJarouuxcs.
Buppl ciiyyalinbix BenuuuH. JuckpeTHas
Clly4aiiHas BEJIMYMHA, 3aKOH €e
pacnpezenenus. YucnoBble XapaKTepUCTUKU
JIMCKPETHOM CIy4aillHOW BEJTUYUHBI.

Tema 11.5 3a0auu mamemamuueckou cmamucmuKku.
Cocmasnenue madbauy u Ouazpamm Ha NPAKmMuKe

CamocrodrenbHas paboTa 00yJarouxcs.
[TonsaTue o 3agadyax MaTeMaTU4eCKON
cTaTUCTUKH. BaprannonHusii psa. [onuron
4gacTo ¥ ructorpaMma. CTaTucTU4ecKue
XapaKTepUCTHUKU psAJia HaOIr0gaeMbIX
JAHHbIX.

Pa3nen 12 KoopauHaThbl 1 BEKTOPHI

2mp

3HaTh U YMETh: MCIOJIb30BATh MPUOOPETEHHbIE 3HAHUS U YMEHUS B
IIPAKTUYECKOM  JEATEIPHOCTH M B IIOBCEIHEBHOW JKU3HU U
UCCIIEIOBAHUS (MOJEIMPOBAHUS) HECIOKHBIX MTPAKTUYECKUX CUTYyallui
Ha OCHOBE M3Y4YEHHBIX (OpMYylT M CBOWCTB (uryp, a Takxke s
BBIUMCIIEHNS 00BEMOB M IJIOLIA/IeH MOBEPXHOCTEH MPOCTPaHCTBEHHBIX
T€l TPU PpElICHUM IMPAKTUYECKUX  3a4a4, UCIHOJB3ys IIpU
HE0OXOAMMOCTH CITPABOYHHMKH U BBIYMCIUTEIbHBIE YCTPOICTBA.

Tema 12.1 Bexmopwi 6 npocmpancmee. Y2on meancoy
sexmopamu. CkansapHoe npouzgedeniue 6eKmopos

73 BekTopsl, BEKTOpHBIE BEIMUMHBI. Buibl
BEKTOpPOB. KoMIutaHapHbIE BEKTOPBI.
Paznoxenue BexkTopa 1o tpem
HEKOMILJIAaHAPHBIM BeKTOpaM. [[elicTBuA Hax
BekTOopaMu. CKaJsipHOE MPOU3BEICHUE
BEKTOPOB. YTOJI MEK]1Yy BEKTOPaMHU.

Tema 12.2 Jlexapmossi KOOpOUHAMvlL 8 NPOCMPAHCINGE

3HaTh: MMPpEACTAaBJICHUEC O BCKTOPHLIX BCJIMYNHAX,
BHUJIbI BEKTOPOB.

YMeTh: BBINOJHATH JeWcTBUA Haj Bekropamu | OK 01 1,2
HAaXOOUTh JUIMHY  BEKTOpa, yroia Mexay | OK 02
BEKTOPaMH, yroJl MEXAy NpsAMOU U IUIOCKOCTHIO, | OK 03
YTOJI MEKTY TIIOCKOCTSIMHU. OK 06
Hmetsb noHsATHE 00 ypaBHEHUHU TUIOCKOCTH OK 07
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74 [IpsimoyronbHas cucteMa KOOpAUHAT B 2 1,2
npoctpanctse. KoopauHatel BeKTopa.
JlencTBYA HaJl BEKTOpAaMU B KOOPAMHATAX.
75 JlnuHa BexTopa. PacctosiHre Mex Ty TByMs 2 1,2
Toukamu. CKaJIipHOE MPOU3BEICHHE
BEKTOPOB. YTOJI MEXAY BEKTOPAMH.
Yroa Mexay IpsMOM U INIOCKOCTBIO. YTOJI
MEX/1y TIOCKOCTSMHU. Y PaBHEHHE MIIOCKOCTH.
I'eomeTpuyeCKnii CMBICI ONPEACITATENS
Tema 12.3 [Ipakmuko-opueHmupoantule 3a0a4u Ha 2 m
KOOPOUHAMHOU NJIOCKOCIU P
76 [IpakTrueckoe 3ansTue. Perenue . 1,2
MPHKTATHBIX 337124 C HCTIO/Tb30BAHHEM 2 2up YMeTh: BBINONHATH JCHCTBUS HaJl BEKTOpaMU
KOOD/THHAT 1 BEKTOPOB. HAXOJUTh JUTMHY BEKTOPA, YTOJI MEXK/Y BEKTOPaAMH
3HaTh W yMETh: paclo3HaBaTh Ha 4YepPTeXKax U  MOJEIIX
Pazyen 13 IIpsiMble ¥ NJIOCKOCTH B IPOCTPAHCTBE 18 IPOCTPaHCTBEHHBIE (OPMBI; COOTHOCUTH TPEXMEpHBIE OOBEKTHI C MX
4 OMHCAHMSIMH, H300pAKEHUSIMH;, aHATU3UPOBATh B  MPOCTEHIINX
P cllydasix B3aMMHOE PacIojio’keHre 00BbEKTOB B IPOCTPAHCTBE;
UCTIOJIb30BaTh Opd  peHIeHUH CTEpEOMETPUYECKUX  3a/ad
IUTaHUMETpUYECKUe (aKThl U METOIbI.
Tema 13.1 OcnogHble noHAMUSL cCMepeoMempull. 6 P
np

Pacnonoorcenue npAMblIX U niockocmell

77 Jlornueckasi CTpyKTypa CTEPEOMETPHH.
AKCHOMBI CTEPEOMETPUHU U CIEACTBUS U3
HUX. B3anmMaoe PacCIioJIOKCHHE IPSAMBIX B
MIPOCTPAHCTBE.

78 [TapanienbHOCTH NPSAMOM U MIIOCKOCTH.
[TapanienbHOCTh MIIOCKOCTEN.

3HaTh W yMETh: pacmo3HaBaTh Ha uepTexkax u | OK 01 1,2
MOJIEJIIX MPOCTPAaHCTBEHHbIE (HopMbl; cOOTHOCUTH | OK 02
TpexMepHble O00beKThl ¢ ux onucanusmu, | OK 03
U300paKeHUSIMU; OIMCBIBATH B3aumHoe | OK 06
pacnoyiokeHue OpsaMelx K Iiockocret B | OK 07 1,2

MIPOCTPAHCTBE; AHAJIM3UPOBATh B IPOCTEHIIMX
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79

IIpaxtrueckoe 3ansartue. [lapannenenunen u
ero snemMeHTsl. CBOMCTBA NapajuleenuIea.
Terpasap u ero snemeHThl. [locTpoenue
CCUCHUM.

2mp

Tema 13.21lepnenoukynsaprocms nPAMulX U NIOCKOCMEU

80

[lepneniukynsipHble HIpsIMBIE.
[lepneHuKyIsIpHOCTh NPSMOM U TNIOCKOCTH.

81

[lepneHuKynsip ¥ HAKJIOHHAs K IUIOCKOCTH.
Teopema o Tpex mnepneHAUKYIsApax. YTroiu
MEXIYy NPSMOHN U IIJIOCKOCTBIO.

82

JIByrpaHHbIN yTOJL. Yron MEXKIY
IIJIOCKOCTSIMHU. [lepnenauKyISIpHOCTD
IJIOCKOCTEM.

Tema 13.3 Pewenue 3adau. Ilpsamvie u naockocmu 6
npoCmMpancmee

2np

CamocrosiTenbHas padoTa 00yJaronmxcs.
[TapannenbHoe NPOEKTUPOBAHUE.
N3o0paxenue Guryp B cTepeoMeTpuu.
OproronanbHoe npoektupoBanue. Ilnomans
OPTOTOHAJILHON IPOEKIINH.

83

[IpakTnueckoe 3ansTue. Pemenue
CTEPEOMETPUYECKUX 3a]1a4

2np

cllydasix B3aMMHOE pacHoJOXKEeHHE OOBEKTOB B
MIPOCTPAHCTBE; peliaTth npocTeiiime
CTEPEOMETPUYECKUE 3aJaud Ha HAXOXJAECHUE
reOMETPUYECKUX BEJMYMH, HCIOJIb30BaTh MpU
pelieHun CTEPEOMETPUUECKHUX 3a1a4y
IUTAaHUMETPUYecKHue (DaKThl U METO/IbI;

IIPOBOAMTD JI0OKA3aTEIbHBIE PACCYXKIEHUS B XOJE
pelieHus 3aad.

1,2

1,2

1,2

1,2

1,2
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Pa3nes 14 MHOrorpaHHUKY U TeJla BpallleHUs 42 10mp 3HaTh U yMETh: PAclO3HABATH HA YEPTEKaX U MOAEIAX
MIPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH TPEXMEPHBIE OOBEKTHI C UX
ONUCAHUSIMH, H300PAKEHUSIMH; ONMCHIBATH B3AUMHOE PACTION0KEHUE
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE; aHATU3UPOBATH B MIPOCTEHIIINX
ClIydasix B3aMMHOE PacIoyio’KeHHe 00BEKTOB B IPOCTPAHCTBE;
n300paxkaTb OCHOBHBIE MHOTOTPAHHUKH U KPYTJIble TeJla; BBIMIOIHATh
YEePTEXkKH 110 YCIOBHSIM 33]1a4; CTPOUTh MPOCTEHIIINE CeYeHUs Kyoa,
MPU3MBL, TUPAMU/IBL; PEIIATh MIPOCTEHINNE CTEPEOMETPUUECKHUE 3a1a4U
Ha HaX0KJIEHUE N'€OMETPUUYECKUX BEIUUHH; UCII0JIb30BaTh IIPU
pEIIeHNHU CTEPEOMETPHUUECKHX 3a]1au IJIaHUMETpUIecKHe (PaKkThl U
METO/Ibl; IPOBOJUTH J1I0KA3aTEIbHBIE PACCYKIEHUS B XOJ€ PEIICHUS
3azay.
Tema 14.1 Bepwunsl, pebpa, epanu MHO20SPAHHUKA 2 NmeTs noHATHE O MHOTOIPAHHOM YTJIE; OK 01
MHOT'OT'PaHHUKAaX, IPaBUJIbHBIX MHOTOIPaHHUKOB OK 02
84 ‘ MHuororpansbslii yroja. MHOTOrpaHHUKHU. 2 OK 03 1,2
Tema 14.2 Ilpusma, ee cocmasnsaiowjue, ceyeHue. 2 3HaTh ONPEEIICHUS IPU3MBI, IPABUIILHOM OK 07
Ipamas u npasunrvnas npusma. Iapannenenuneo, Kyo. MPU3MBI, TTapaJuIeTenunea, IPSIMOYTrOJIbHOTO
Ceuenue kyba, napannenenuneoa napajuiesenunena, Kyoa, nupaMu/ipl, MpaBUIbHON
85 [Tpu3ma, BUABI MPU3M. DIEMEHTHI TPU3MBI. 2 MUPAMHU/IBI, TPABUIILHOMN YCEUEHHOM MUpaMUIbI. 1,2
CeueHusi B IpU3ME. HMeTb NoHATHE O CEUEHUH MHOTOTPaHHHUKA.
Tema 14.3 Ilupamuoa, ee cocmasnsaowue, ceueHue. 2 YMETh HaXOIUTh 3JIEMEHTBI YKa3aHHbIX
IIpasunvnasn nupamuoa. Yceuennas nupamuoa MHOTOTPaHHHUKOB, IIOIIA/IeH X TIOBEPXHOCTEH
86 [Mupamuma wu ee odnemeHtel. CeueHue 2
NUpaMuJIbl. Y ceUeHHas NUpaMua. 1,2
Tema 14.4 boxoeas u noanas no8epxHOCmy NPUMbL, 6 in
AUPaAMUObl P
87 [Tnomans OOKOBOM W TMOJTHOM TOBEPXHOCTH 2 1,2
npusmbl.  [Inmomanes OOKOBOW M MOTHOU
MTOBEPXHOCTH TTHPAMH/IBI.
88, 89 | IlpakTtrueckoe 3aHATHE. Brraucnenue 4 4np 1,2
Tionaied NOBepXHOCTEN MPU3M U TUPAMU/L.
Tema 14.5 Cummempus 6 Kybe, napaiienenunede, 4

npusme, nupamuoe. Ilpumepol cummemputi 6 npogheccuu
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CamocrosarenbHass paboTra  00ydYarOMIMXCS. 4 YMeThb pacro3HaBaTh CHMMETPHIO OTHOCUTEIBHO
CumMMeTpHsi OTHOCUTENBHO TOYKH, MPSIMOM, TOYKH, MPSMOM, TNIOCKOCTH
IIJIOCKOCTH. Cummerpus B KyoOe,
napajuiefienunene, — npusMme,  HUpPaMUIeE.
Cummerpuss B TOpUpOAE, APXUTEKTYpeE,
TEXHUKE, OBITY.
Tema 14.6 Lununop, xonyc, wap u ux ceyenus u 10 Pe 3HaTh ONpeeIeHUs IPSIMOTO KPYTrOBOTO OK 01
NIOWAOU NOBEPXHOCMEL. P HWIMHPA, KOHYCA, YCEYEHHOr0 KOHYca, 11apa, OK 02
90 Humuaagp wu  ero siemeHTsl. CedeHue 2 cdepsl. YMETh HaXOUTh UX dJIeMeHTHL. IMeTh OK 03 1,2
uunuHapa. Paseeprka nunumugpa. [lnmomans IIOHATHE O Pa3BEPTKE U CEYCHUSAX. OK 07
MTOBEPXHOCTH
91 Konyc u ero snementsl. CedyeHue KOHYyca. 2 1,2
Pa3Beptka xonyca. [lnonjaap noBepxHocTu
92 YcedeHHBIH KOHYC, ero 3JeMeHThl. CedcHue 2 1,2
yceueHHOTro KoHyca. [1nomaap moBepxHocTu
93 ap u cdepa, Ceuyenuss mapa u cdepsl. 2 1,2
[1no1mane MNOBEpXHOCTH
94 [IpakTnueckoe 3aHSTHE. Brruucnenue 2 2 np
IO MOBEPXHOCTEH Tell BpalleHHUsI.
Tema 14.7 Ilonamue 06 obveme mena. Omuowenue 8 m 3HaTh M yMETb: HUCHOJb30BaThb NPUOOPETEHHBIE
00beM08 N0OOOHBLX mell P 3HaHUSA U YMEHMS B IPAKTUYECKOM JEATENBHOCTH U
95 O6bem u ero usmepenue. O0bEM TPHU3MBI U 2 B TIOBCETHEBHOM JKM3HU I HCCIEIOBAHUA 1,2
mwmHApa. O6beM Kyba U NMPSMOYTOJIBHOTO (MOienMMpOBaHMsI)  HECHOXKHBIX  MPAKTHUECKHX
napajuienenunena.  OTHomeHHe  00bEMOB CUTyalluil Ha OCHOBE U3YyYEHHBIX QopMyn u
10JIOOHBIX TEJ. CBOWCTB (uryp, a Takxke JUId BbIUYUCICHUSA
00BEeMOB " TuTomaAei MTOBEPXHOCTEH
96 OGbeM mUpaMuIbl ¥ KOHYCA. 2 MPOCTPAHCTBEHHBIX Ten npu peleHnn 1,2
O6beM ycedeHHON MHUpaMUAbl U YCEUYEHHOTO MPAKTUICCKUX 3anad, HCIIOJIB3 YA pu
KOHYCa. HEOOXOJIUMOCTH CIIPABOYHUKHU U BBIYMCIUTEIbHbIE
97 OObeM mrapa. 2 yCTPOHCTBA. 1,2
98 [IpakTnueckoe 3aHSTHE. Brruncnenue 2 2up 1,2

00bEMOB T€OMETPUUYECKHUX TEJ.
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Tema 14.8 Pewenue 3aoau. Muocoepannuku u meia 2

8paujeHus 2np
99 [TpakTuueckoe 3ansarue. [Lnomann 2 2mp
MOBEPXHOCTEH MHOTOTPAHHUKOB.
Tema 14.9 Kombunayuu MHO202PAHHUKOS U Mell 6
spawenus. I eomempuueckue KOMOUHAYUY HA NPAKMUKE
CamocrosTenpHas paboTa 00yJaronuxcs. 6

KoMOuHamm reoMeTprIecKux Tedl.
Hcnonp3oBanne KoMOMHAILIMNA
MHOT'OTPAaHHUKOB U TEJ BPAILECHUS B
MIPAKTUKO-OPUEHTUPOBAHHBIX 3aa4aXx.

Bcero | 235(40 CPO + 195 AP (117 T + 78 1ip))

Jl1g XapakTepUCTUKU YPOBHSI OCBOCHUSI yU€OHOTO MaTepHalia UCI0Ib30BaHbl 0003HAUEHUS:

1- 03HAKOMUTEINBHBIN (y3HaBaHHE paHee N3YUCHHBIX 00ObEKTOB, CBOMCTB);
2- PEnpOAYKTUBHBIN (BBIIOJHEHHUE EATEIBHOCTH 110 00pa3ily, HHCTPYKIUHU WU 0] PYKOBOJCTBOM);
3- HOPOAYKTHBHBIN (TJIAaHUPOBAHUE M CAMOCTOSATENIBHOE BHIMOJIHEHUE JIEITEIbHOCTH, PelIeHne MPoOIeMHBIX 3a/ay).
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3 YCJIOBUSA PEAJIM3AIIMY YYEFHOM JUCHUTIIMHBI
3.1 TpeGoBaHus K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecredeHnI0
Peanuzanus yqaeOHON AUCIUIUIMHBI TPeOyeT HAIMYHS y4eOHOTO KaOMHETa MaTeMaTHKH.
OO6opynoBaHue yueOHOT0O KaOuHeTa:
- IOCAZI0YHbIE MECTA M0 KOJIMYECTBY O0YUaIOIIUXCS;
- pabouee MeCTO TpernoIaBaTes;
- KJIacCHAasl JIOCKa,
- HarJIsIHBIEC TTOCOOMS (TIJIaKaThl, MAKEThl FTEOMETPUYECKHX (QUTYD);
- KOMIUIEKT Y4e0HO-METOAMYECKON TOKYMEHTAIIHH.

TexHuueckue cpencTBa 00y4eHus:
- MyJIbTUMEIa 000PYyJOBaHHE.

3.2 UndopmanuonHoe odecriedeHne 00yueHust

OCHOBHBIE UCTOYHUKHU:

1 MonotHukoBa, A. A. MaremaTuka AJisl IOpUINYECKUX KOJUTeKeH : yueOHuk / A. A.
MonotuaukoBa. — Cankr-IletepOypr : Jlans, 2020. — 496 c. — ISBN 978-5-8114-
4422-9. — Texcr : anexTpoHHBIH // JlaHb : dNeKTpOHHO-OMOIMOTEYHAs cCUCTeMa. —
URL.: https://e.lanbook.com/book/131012 ). — Pexxum goctyma: it aBTOPH3.
IIOJI30BATEIICH.

JlononHuTEIbHBIE UCTOYHUKU:

2 T'ycak, A.A. Marematuka: nocobue-penerurop : [12+]/ A.A. I'ycak, I'.M. I'ycax,

E.A. BpuunkoBa. — 2-¢ u3j., ctep. — Munck :Tetpanut, 2018. — 720 c. : Tabm., rpad. — Pexxum
nocryma: o nmoamucke. — URL: http://biblioclub.ru/index.php?page=book&id=571716 . — ISBN
978-985-7081-97-4. — TekcT : AMEKTPOHHBIH.

NHutepHeT-pecypcesl

3 http://www.mathtree.ru/Index

4 http://eqworld.ipmnet.ru/ru/info/sci-edu/PolyaninZhurov2007.htm
5 http://school9.uni-dubna.ru/NPO/resmatem.htm

6 http://mathematics.ru/

7 http://www.math.ru/

8 http://www.bymath.net/

9 http://graphfunk.narod.ru/

10 http://www.mathnet.spb.ru/

11 http://www.mathprog.narod.ru/

12 http://www.mathtest.ru/

13 http://www.mathem.h1.ru/

14 http://www.etudes.ru/

15 http://www.problems.ru/

16 http://zadachi.mccme.ru/work/JavaScript/treenow.htm
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4 KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM

TACIATLITAHBI

KoHTpo.ib M oleHKa pe3ynbTaToB OCBOCHHS Y4eOHON AMCUMIUIMHBI OCYILECTBIISAETCS
IpenojiaBaTeseM B IPOLIECCE NMPOBENCHHUS CaMOCTOSTEIbHBIX padOT, MUCbMEHHBIX OIPOCOB,

IPAKTUYECKUX  3aHSATHM, TECTUPOBAaHUA, a  TaKKe
WH/IMBUYaJIbHBIX 3a/1aHUH, IPOEKTOB, UCCIIEIOBAHUM.

BBITIOJTHCHUA

o0ydJarmuMucs

Pe3yabTarnl 00yyeHus
(ocBOeHHBbIE YMEHMHsI, YCBOCHHbIE 3HAHMS)

@opMbl H  MeETOJbI
KOHTPOJIA W  OLIEHKH
pe3yJabTaToB 00y4eHHsI

B pesynbrare ocBoeHuss y4eOHON IUCHUIUIMHBI OO0ydYaroImIuncs
JIOJIKEH YMETb:

o BBINIONHATE apuMeThyeckue MAEeWCTBUA HaJ YHUCIaMH,
coueTass  yCTHbIE W  [HUCHbMEHHBIE  TMPUEMBI;  HAXOAUTH
NPUOJIM)KEHHBIE 3HAYCHHS] BETMYUH U TOTPEIIHOCTU BBIUUCICHUN;
CPaBHHUBATh YUCIIOBbIC BHIPAKEHUS;

. HAaXOOUTh 3HAYEHUA KOPHsS, CTENeHu, Jorapudma,
TPUTOHOMETPUYECKUX BBIPAXKEHUH Ha OCHOBE OIPEACIICHUS,
UCTIONB3YS. TIPU HEOOXOTUMOCTH HWHCTPYMCHTAIBHBIC CPEJIICTBA;

NOJIb30BAThCS  MPUOJIMIKCHHOM  OICHKOW TIPU  NPAKTUYECKHUX
pacyerax;
o BBINMOJIHATh ~ NIPeoOpa30BaHUE  BBIPAKCHHM, TPUMEHSISI

(GopMynbl, CBSi3aHHBIE CO CBOWCTBAMM CTEIEHeH, Jiorapudmos,
TPUTOHOMETPUUECKUX (PYHKIIMIA;

° UCIOJIb30BaTh TMPUOOPETEHHbIE 3HAHUS M YMEHHUS B
Hp&KTH‘IGCKOﬁ JACATCIIBHOCTH U HOBCGI[HGBHOﬁ JKU3HU  OJId
NPaKTUYECKUX pacyeToB Mo ¢opmynaM, BKiIoyas (opMyIbl,
coJleprKalue CTEIICHH, paguKanel, aorapudmsl "
TPUTOHOMETpHUUYECKHE (YHKLUHU, UCHOIb3Yys NMPH HEOOXOAUMOCTH
CIIpaBOYHBIC MaTepHralibl u IIpocCT eHIme BBIYUCIIUTCIIBHBIC
YCTPOMCTBA;

. BBIYUCIIATh 3HAYCHUS 10 33JaHHOMY 3HAYECHHUIO apryMeEHTa
IPY PA3UYHBIX CIIOCO0ax 3aaHusl PYHKIUY;

. OTpe/IeNIsATh OCHOBHBIE CBOMCTBA YMCIIOBBIX (DYHKIIH,
WITIOCTPUPOBATh UX Ha rpadukax;

. CTpOUTH TpaduKHU HU3y4EHHBIX (YHKIUI, WTIOCTPUPOBATH
1o rpauKy cBOICTBA 3JIEMEHTAPHBIX (YHKIIUI;

. UCMOJIb30BATh MOHATHE (DYHKIMH JUIsl ONMCAHUS M aHaIM3a
3aBUCUMOCTEN BEIUYMH;

o UCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUA M YMEHHUS B
MIPAaKTHYECKOW JEATENbHOCTM W TOBCEAHEBHOM JKM3HU  JUIA
ONHUCAaHHUs C TIOMOINBIO (YHKIUH pa3IMYHbIX 3aBUCHMOCTEH,
IpEeCTaBICHUs UX IpaMuecKy, HHTEpIPETaly I'paHKoB;

o HaXOJUTh MMPOU3BOIHBIE ITTEMEHTAPHBIX (PYHKIIHIA;
o HCIOJIb30BATh MIPOU3BOIHYIO TUTSE MIPOBECHUS

OueHka 3a  yCTHBIM
OTBET

Bribopounass mpoBepka
TeTpazien

OreHka 3a yCTHBIA OTBET

O1eHKa 3a BBIIOJIHCHHE
oOyuarorei
CaMOCTOSTCIBLHOMI
paboThI

OneHka 3a BBIIOJIHEHUE
JIOMAIIIHETO 3a/1aHuUs
OneHka 3a BBINIOJHEHHUE
IPAKTHYECKON pabOThI

OreHKa 3a BBIIIOJIHCHHE
oOyuatoei
CaMOCTOSTCIILHOMI
paboTHI

O1eHKa 3a BBIIIOJIHCHHE
MPAKTHYECKON pabOThI

OreHKa 3a BLIIOJIHEHHE

MPOBEPOYHOM  paboTHI;
OIICHKA TECTOBBIX
3aJIaHUi;

Bribopounass  mpoBepka
TeTpaaeu

OueHka 3a BBIIOJIHEHUE
oOyuarorei
CaMOCTOATEIIbHOMN
paboThI

Onenka 3a yCTHBIN OTBET
O1eHKa 3a BBIIIOJIHEHNE
oOyuaromiei
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NpUOIMKEHHBIX  BBIYMCICHUM,
XapakTepa Ha HaXO0XXJIEHUE

pemaTh 3adadd  MPUKIATHOTO
HAuOOJBUIETO U HAUMEHBIIErO

3HAYCHHUS;

. BBIUUCIIATh B MPOCTEHIINX CIIydasX IUIOIMAAN U OOBEMBI C
HCII0JIb30BAHUEM OIIPEAEICHHOIO HHTETPaa;

. UCIOJb30BaTh IPUOOPETEHHBbIE 3HAHUS U YMEHHUS B

IPAaKTUYECKOM JESTENbHOCTH M IIOBCEIHEBHOW JKU3HU IS
pelieHuss 3aJad4, B TOM 4YHUCJIE COLMAIbHO-3KOHOMUYECKUX U
¢u3nyeckux, Ha HauOOJbIIME M HAUMEHbIIME 3HAYCHMs, Ha
HaXO0X/IEHNE CKOPOCTH U YCKOPEHUS;

° peuIaThb parOHAJIbHBIC, IIOKa3aTCJIbHBIC,
J'IOFapI/I(l)MI/ILIGCKI/Ie, TPUTOHOMCTPHUYCCKUC YpAaBHCHUSA, CBOJAINCCAH
K JIMHCHHBIM U KBaApPaTHBIM, a4 TAKIKC aHAJIOTHYHBIC HCPABCHCTBA U
CHCTCMBI,

. HCIO0JIb30BaTh rpa@uuecKuil METOJ PELIEeHUs YpPaBHEHUN U
HEPaBEHCTB;
o n300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH  pEIIEHUs

YpaBHEHUI, HEPABEHCTB U CUCTEM C JABYMS HEU3BECTHBIMH;

L] COCTaBJISAATH nu pCHIaTI) ypaBHeHI/IH nu HepaBeHCTBa,
CBSI3BIBAIOIIME HEM3BECTHLIE BEIMYHHBI B TEKCTOBBIX 3aa4ax;

] UCIOJIb30BaTh INPUOOPETEHHbIE 3HAHUS M YMEHUS B
HpaKTHLIeCKOﬁ JCATCIIBHOCTHU 158 HOBC@I[HCBHOﬁ KN3HU I
MOCTPOEHUS M MCCIENOBAHMUS NPOCTEUIINX MaTEMaTUYECKUX
MOJICIIEH;

. pemars MnpocTellie KOMOWHATOpHBIE 3ajjaud METOJI0M
nepebopa, a TakKe C UCI0JIb30BaHUEM U3BECTHBIX (hOpMYIT;

o BBIUUCIIATh B MPOCTEHIINX CIydasX BEPOATHOCTU COOBITUI
Ha OCHOBE IIOJICYETA YNCIIA UCXOI0B;

. UCIOJIb30BaTh TNpPUOOPETEHHbIE 3HAHUS U YMEHHUS B
MIPaKTUYECKON JESITEIIBHOCTH U ITOBCEIHEBHOM JKM3HU IS aHAJIA3a
peabHBIX YHCIOBBIX JAHHBIX, IPEJCTABICHHBIX B BUJIE TPA(PUKOB U
auarpamm, a Takxke i1 aHaau3a MH(QOpMalMM CTaTUCTHYECKOIO
XapakTepa;

o pacrmo3HaBaTh Ha YepTekKax M MOJENSIX MPOCTPAHCTBEHHBIE
(bOpMBI; COOTHOCUTH TpPEXMEpPHBIE OOBEKTHl C WX OMHCAHUSIMU,
M300paKCHUSIMU;

o OMKCHIBATH ~ B3aUMHOE  PACIONOXKEHHE  MPSAMBIX |
TUIOCKOCTEH B MPOCTPAHCTBE;

L AHAJIIN3UPOBATHh B HpOCTCfIHIPIX ciaydasax B3aNMHOC
pacmoio)eHne 00beKTOB B TPOCTPAHCTBE;

L I/I306pa)KaTB OCHOBHBIC MHOI'OIpaHHUKHN H KPYTJBIC TCJia,
BBITIOJIHATD YCPTEIKH 110 YCIIOBHAM 3a1a4,

. CTPOUTH MpoOCTeiine cedeHus Ky0a, MpU3Mbl, TUPAMUIBL;

. pelarhb [IJIAHUMETPUYECKUE 51 IIPOCTENIINE

CTEPEOMETPUYECKUE 3a/layd Ha HAXOXKJICHHE T'€OMETPUUYECKUX
BEJIMYUH;
° WCIIONBb30BaTh MPU PEHICHHH CTEPEOMETPUUYECKUX 3aJlady

CaMOCTOSITEIILHOM
paboThI

O1leHKa 3a BBINOJHEHHE
JIOMAIITHEro 3aJaHus

Bribopounast  mpoBepka
TeTpajen
OlneHKka 3a TECTOBBIE
3aJlaHus

OneHka 3a BBIIOJHEHUE
IPAKTUYECKON pabOThI

OreHKa 3a BBIIOJIHCHHE
MIPOBEPOYHON pabOTHI
O1eHKa 3a BBIIOJIHCHHE
oOyuarorei
CaMOCTOSTCIBLHOMI
paboThI

O1eHKa 3a BBIIOJIHCHHE
TECTOBOM pabOThI

OreHKa 3a BBIIOJHEHUE
MPAKTUIECKON pabOThI

Onenka 3a  yCTHBII
OTBET

OreHKa 3a BBINOJHEHUE
oOyuatorei
CaMOCTOSTEILHOMI
paboTHI

OmeHka 3a TECTOBBIC
3aJaHus

Omenka 3a  yCTHBIM
OTBET

Bribopounast  mpoBepka
TeTpajen

OneHKa 3a BLINIOJIHEHHE
oOyuaroriei
CaMOCTOSITEIILHOMI
paboTbI

OmeHka 3a TECTOBBIC
3adaHUuA

OreHKa 3a BLINOJHEHHE
IPAKTUYECKON pabOThI
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ITAaHUMETPHUICCKUC (baKTBI U MCTOAbI,

° MPOBOJUTH JTOKA3aTEIbHBIC PACCYKAEHUS B XOJIE PELICHUS
3a/ad;
° WCIIONb30BaTh NPHOOPETCHHBIC 3HAHMS W YMEHHS B

MPAKTUYECKON JIEATENbHOCTH W TOBCEAHEBHOW JKM3HM  JJIs
ucciaeoBaHus  (MOACIMPOBAHUS) HECIOXKHBIX  IPAKTUYECKUX
CUTyalluii Ha OCHOBE M3y4eHHBIX (OpPMYN U CBOUCTB ¢uryp, a
TaK)K€ BBIYHCICHUS OOBEMOB U IUIOMIAJCH TMOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TEN TMPH PEIICHUH MPAKTUYECKUX 3ajad,
UCTIOJNB3YS TMPU HEOOXOJMMOCTH CIPABOYHUKH U BBIYUCITUTEIHHBIC
YCTpOICTBA.

B pesynabTare ocBoeHHs Y4eOHOH JHCIUIUIMHBI OOYYaroIIUKCs
JIOJKEH 3HATh:

. 3HAYCHUE MATEMAaTUYeCKOH HAyKW ISl pElIeHHs 3ajad,
BO3HHUKAIOIIUX B TEOPUH M IMPAKTHUKE, IIHUPOTY M B TO XKE BpPEMS
OFpaHI/I‘-IeHHOCTI) HpI/IMeHeHI/Iﬂ MATCMATHUYCCKUX MCETOO0B K
aHaJIM3y M HCCIICJOBAHUIO TPOIIECCOB M SIBICHUH B MPUPOJAE U
00I1IECTBE;

. 3Ha4YeHHE IMPAKTHKH M BOIPOCOB, BO3HMKAIOIIUX B CaMOM
MaTeMaTHKe Ui (OPMHPOBAHUS M PA3BUTUS MaTeMaTUYECKOMN
HayKH; MCTOPUIO  pa3BUTHUS  MOHATHS  YHUCIA,  CO3JlaHUs
MaTeMaTHYeCKOr0  aHaJW3a, BO3HMKHOBEHHMS U pPa3BUTHUSA
rE€OMETPUH;

o YHUBEpCAJIbHBIN XapaxkTep 3aKOHOB JIOTUKU

MaTEMAaTUYECKUX PACCY)KIEHUH, HMX MNPUMEHMMOCTH BO BCEX
00JacTsX 4eI0BeueCKOM 1eITeIbHOCTH;
o BEPOATHOCTHBIA  XapakTep
OKpPYXKaroIlero Mupa.

Pa3INYHBIX IMponIeccoB

Onenka 3a  TECTOBbIE
3aIaHUS

Boibopounas  mpoBepka
TeTpazien

Onenka 3a BBINIOJTHEHUE
oOyyaroriei
CaMOCTOATEIIbHOMN
paboThI

O1ueHKa 3a BBINIOJIHEHNE
IPAKTHYECKHUX padoT
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