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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma oOpa3zoBarenbHON Y4eOHOU JUCIHUIUIMHBI «MaTemaTuka»
npeaHa3HayeHa JJisl U3y4eHUs: MaTeMaTuK B MpodeccuoHaIbHOM 00pa3oBaTeIbHON
opranmzanuu Komnemx XKX AIACY, peanusyroniero o0pa3oBaTelbHYIO MPO-
rpaMMy CpeIHEro o0IIero oopa3oBaHus B Mpejiesiax OCBOCHUS OCHOBHOM mpodeccuo-
HaibHOM oOpazoBarenbHOM porpammbl CITO (IITICC3) Ha 6a3e 0OCHOBHOTO 00IIETO
oOpa30oBaHUs IPH TTOATOTOBKE KBATU(DUITUPOBAHHBIX pa0OUNX, CITYXKAINX, CTICTIHAIH-
CTOB CPEJIHErO 3BEHA.

Pabouas mporpamma paspaborana Ha ocHoBe TpeboBanuit @PI'OC cpeanero 06-
eT0 00pa30BaHus, MPEIBSIBISIEMBIX K CTPYKTYPE, COAEPIKAHUIO B PE3YJIhbTaTaM OCBO-
eHusl yueOHOM MUCIMIUIMHBI «MareMaTnkay, U B COOTBETCTBUU ¢ PexomeHmanusMu
[0 OpPTaHU3AlMU TOTYYCHHs CpEeTHETro oOmero oopa3oBaHusl B Mpejesiax OCBOCHUS
o0pa3oBaTeIbHBIX MPOTPAMM CpeIHEro MpodeccuoHaIbLHOro 00pa3oBanus Ha 0ase oc-
HOBHOTO 0011Ier0 00pa30oBaHus ¢ y4eTOM TpeOoBaHUM (penepaibHbIX roCyJapCTBEH-
HBIX 00pa30BaTEIbHBIX CTAHAAPTOB U MOJIy4aeMOM CIIEIUATBLHOCTH CPEeIHETOo TTpodec-
CHOHAJIBHOTO 00pa3zoBaHus (MUChMO [lemapTameHTa ToCyIapCTBEHHOW MOJMTUKU B
chepe nmoaroroBku padounx kaapoB u JIIO Mwunobpuayku Poccum ot 17.03.2015
Ne06-259)

Conepsxanue mporpamMmbl «MaTemaTHKa» HaMpaBJIEHO HA JOCTHXKEHUE CIeIy-
FOIIUX IIEJICH:

- obecneyeHre cOPMHUPOBAHHOCTH MPEACTABICHUA O COIUANBHBIX, KYJIbTYp-
HBIX U UCTOPUYECKHUX (haKTOpaxX CTAHOBIICHUS MaTEMATHKH;

- obecrieueHne c(HOPMUPOBAHHOCTH JIOTHIECKOTO, AITOPUTMUYECKOTO U MaTe-
MaTHYECKOTO MBIIIICHNUS,

- obecrieueHue chOpMUPOBAHHOCTH YMEHHUM MPUMEHSTH MOJYYCHHBIC 3HAHUS
IIPU PEUICHUU PA3IUYHbIX 3a/1a4;

- obecrieueHre c(HOPMUPOBAHHOCTH MPEJICTABICHUN O MaTeMaTUKE KaK 4acTh
0O0IIIEYeIOBEYECKON KYJIbTYPhI, yHUBEPCATHHOM SI3bIKE HAYKH, IO3BOJISIOIIEM OMHUCHI-
BaTh U U3y4aTh peaJIbHbIE TIPOIIECCHI U SIBJICHHUS.

- BOCIIUTAaHKE JYXOBHO Pa3BUTOMN JIMYHOCTH, TOTOBOM K CAMOTIO3HAHUIO U CaMO-
COBEPIIIEHCTBOBAHMIO, CIIOCOOHON K CO3UAATENIbHON JIESITEIBHOCTH B COBPEMEHHOM
MUDE;

B paGouyro mporpamMmy BKJIIOYEHO COAEpIKaHHE, HAMPABICHHOE HAa POPMHUPO-
BaHHWE Yy CTYJICHTOB KOMIIETCHIIMH, HEOOXOAMMBIX JIi KAYECTBEHHOTO OCBOCHUS
OIIOII CIIO Ha 6a3e 0CHOBHOTr0 0011ero 00pa3oBaHus ¢ MOJYyYEHHUEM CpeTHero 00-
mero oOpa3oBaHUs, - MPOTPAMMBI MMOATOTOBKH KBATM(DHIIMPOBAHHBIX PabOYMX TIO
ocBanBaeMou npodeccum.

Pabouas nporpamMmma 06111€00pa3oBaTesibHON yueOHOM nucuuminael «Martema-
THKa» pa3paboTaHa HA OCHOBE MPHUMEPHON MporpaMMbl B KoTOpou Kosutemx KKX,
peanu3yronuii 00pa3oBaTeNbHYIO MPOTPAMMY CPEIHETO 001Iero oOpa3oBaHus B Ipe-
nenax ocoenus OITOIT CITO (IIIICC3) na 6a3e ocCHOBHOTO 00IEro oOpa3oBaHMS,
YTOUYHSIET COJepKaHhe y4eOHOro MaTepualia, MOCIeIOBATEIIbHOCTh €r0 H3YyYCHHS,
pacnpeneneHne yaeOHbIX 9acOB, BUIBI CAMOCTOSITENIBHBIX pa0OT, TEMaTUKY pedepaToB



(ToKJ1a/10B), UHAUBUAYAIbHBIX MPOEKTOB, YUUTHIBAs CHEUU(PUKY MPOrpaMM MOATO-
TOBKH KBaJU(UIIMPOBAHHBIX pabOUYuX MO OcBauBaeMou mpodeccun.

OBIIASI XAPAKTEPUCTHKA YYEBHOU JUCHUILIAHBI

Conepxanue yueonoit quctuumuunsl [1J1.01 «MaremaTtuka» pa3padboTaHo B co-

OTBETCTBHH C OCHOBHBIMH COJICP)KATCIIbHBIMU JIMHUSIMU OOYy4YEHHUSI MaTEMaTHKE:
- anreOpanyeckas JUHUS, BKIIOYAOIIas CUCTEMAaTU3aIlUI0 CBEJICHUN O YHCiiax; u3y4de-
HUE HOBBIX M 0000ICHNE paHee M3YYCHHBIX Ooreparuii (BO3BEJACHHE B CTCIICHb, W3-
BJICUCHHUE KOPHS, JorapupMUpOBaHUE, CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC U 00paT-
HbIC K HUM); U3YYCHHE HOBBIX BUOB YMCJIOBBIX BBIPAKCHUA U (HOPMYIT; COBEPIIICH-
CTBOBAHME MPAKTUYECKUX HABBIKOB U BEIYUCIUTEIBHOMN KYJIbTYPHI, PACIIUPEHUE U CO-
BEPIICHCTBOBAHUE aNTeOpandecKkoro ammapara, CGOPMHUPOBAHHOTO B OCHOBHOU
IIKOJIE, M €r0 MPUMEHEHUE K PEIICHUI0 MaTeMaTHYECKUX U MPUKIIAIHBIX 33]1a4;

- TCOpeTUKO-(YHKIIMOHAIbHAS JIMHMS, BKIIFOYAIOIIAs CUCTEMaTU3AIUI0 U pac-
IIUPEHUE CBEJICHUM O (PYHKIHMSAX, COBEPIICHCTBOBAHHE T'papUUSCKUX YMEHUM; 3Ha-
KOMCTBO C OCHOBHBIMHM HJEIMH M METOJAaMH MaTEMaTHUYECKOro aHajlu3a B 00BbeMe,
MTO3BOJISIONIEM MCCIIEIOBATh AJIEMEHTapHbIC (DYHKIIMU peIaTh MPOCTEHIITNE TeOMET-
puueckue, GU3NYECKHUe U APYTrue IPUKIaTHbIE 3a/1auu;

- IMHUS ypaBHEHU M HEPABEHCTB, OCHOBAHHAs HA TIOCTPOSCHUU 1 UCCIICIOBAaHUH
MaTeMaTHUICCKUX MOJICIICH, TIepeceKaromascs ¢ anreopandecko U TEOPETUKO — (PyHK-
[IMOHAJILHOM JIMHUSMH U BKJIIOUYAIOIIasl pa3BUTUE U COBEPIIICHCTBOBAHUE TEXHUKH aJl-
reOpandeckux npeoOpa3oBaHUN ISl PELICHUs] YPaBHEHUH, HEPABEHCTB U CHUCTEM;
dbopmMupoBaHUE CTIOCOOHOCTH CTPOUTH U UCCIIEAOBATh MPOCTEUIIINE MAaTEMAaTHYECKUE
MOJIEJIN TPU PEIICHUU MPUKIAIHBIX 3a/1a4, 3aJ1a4 U3 CMEKHBIX U CHEeIHAIbHBIX JHC-
[UILINH,

- TEOMETPUYECKasl JMHUS, BKJIIOYAIOIIAsl HArJSHbIE MPEICTABICHUS O MPO-
CTPaHCTBEHHBIX (PUTYypax M M3y4eHUE WX CBOMCTB, (OpMHUPOBAHUE U Pa3BUTHE IPO-
CTPaHCTBEHHOT'O BOOOPaXEHHUS, Pa3BUTHE CIIOCOO0OB T€OMETPHUIECCKUX U3MEPECHHH, KO-
OpJIMHATHOT'O U BEKTOPHOI'O METOAOB JIJISI PEUICHUSI MAaTEeMaTUUECKUX U MPUKJIIAIHBIX
3aj1a4;

- CTOXACTHUYeCKasl JIMHUS, OCHOBAHHAsI Ha Pa3BUTHH KOMOWHATOPHBIX YMEHUH,
MIPEJICTABICHUN O BEPOATHOCTHO-CTATUCTUUYECKUX 3aKOHOMEPHOCTSIX OKPY’KalOIIEeTO
MHpa.

PabGouas mporpamma cocTaBjieHa C y4€TOM HEOOXOJUMOCTH TIPOBEJCHUS 3aHSI-
TUM: YPOK U3Y4YEHUs] HOBOTO MaTepuaia, KOMOMHUPOBAHHBIA YPOK, YPOK COBEPILIEH-
CTBOBAHHMS 3HAHMI, YMEHUN U HABBIKOB. @Opma NMPOBEACHUS TAKUX 3aHATUN U UX TE-
MaTHKa 3aBUCST OT MOCTABJICHHBIX IEJIeH U 3a/1ad, a TAKKe OT YPOBHS MOJTOTOBJICH-
HOCTH 00YyYaroIuxcsl.

[TpakTudeckas paboTa B OCHOBHOM MPEJACTaBJICHA B ABYX paKypcax: ¢ yu4eOHHU-
KOM U C pa3JaTOYHbIM MaTEepUAJIOM, TaK)KE JAETCs JOTIOJTHUTEIbHBIN JUIAKTHYECKUN
MaTepHua, KOTOPbIi, B COBOKYITHOCTH C MaTepHalaMHi y4eOHHKA, MTO3BOJISET OCYIIe-
CTBUTH 00y4YeHHE ONTUMAJIbHO. J[Mama3oH 3aJaHuil MUPOK: OT PEMPOTYKTUBHBIX JI0
MIPOYKTUBHBIX, AaKTUBU3UPYIOIIUX CAMOCTOSTEIBHYIO JCSITEIHBHOCTh 00YyJaroIuXcsl.
MHorue 3agaHusi UMEIOT KOMMYHUKATUBHYIO HANPaBJI€HHOCTh M HOCST TBOPYECKUI
XapakTep.



Ha 3anatusix mpenmonaraercs mpuMeHEHUE MYJIbTUMETUHHOTO 000pyA0BaHUS
U Pa3IMYHBIX BHUJOB 00pa30BaTENbHBIX pecypcoB (yueOHOE BHUJEO, MPE3CHTAIUH,
HKpPAHU3AIMH XYI0KECTBEHHBIX MPOU3BEICHUN).

[Ipu opranuzanuu yueOHOTo MpoIiecca UCTOIb3YIOTCA CISAYIOINUE BUIbI CaMO-
CTOSITEJIbHOM PabOThl 00YYaIOIIUXCS:

— paboTa ¢ IepBOUCTOYHUKAMHU (KOHCIIEKTUPOBaHUE U pedepupoBaHUE KPUTHU-
YECKUX CTaTeil U TUTEpaTypOBEAUYECKUX TEKCTOB);

— MOATOTOBKA K CEMHUHAPCKUM 3aHSTHIM (JOMAIIHSS MOATOTOBKA, 3aHATHS B
onbnuoTeke, padoTa ¢ 3JIEKTPOHHBIMU KaTasioramMu 1 MIHTepHeT-uHdopmanus);

— CO3/1aHUE€ MYJIbTUMEIUNHBIX MTPE3EHTALNNT;

—paboTa co cIoBapsMH, CIIPaBOYHUKAMU, SHIUKJIONISTUIMU (COOp ¥ aHATN3 WH-
TEPIPETAHA OJTHOTO U3 JTUTEPATYPOBEIUECKUX TEPMHUHOB C PE3YJIbTUPYIOIINM BBIOO-
POM M U3JI0KEHUEM aKTYaThbHOTO 3HAYCHUS ).

B pamkax camocToaTensHOM paboThl 00y4YarOIMUMCS MOXET ObITh BBIMOJHEH
WHIUBUTyAJIbHBIN TIPOEKT.

Hnouesuodyanvnslit npoexkm - ocobasi hopmMa opranuzaiiu oOpa3zoBaTeIbLHOM
nesTeapHOoCTH oOyvaronuxcs (yueOHoe nucciaeoBaHue Win yueOHbId npoekt). [nas-
HOM OTJIMYUTEIBHOW 0COOCHHOCTHIO METO/IAa MMPOECKTOB SBJIAECTCS OOYUYEHHE HA aKTHUB-
HOU OCHOBE, Yepe3 11eJIeCO00pa3HyIo IeATeNbHOCTh YUE€HHKa, KOTOpasi COOTBETCTBYET
€ro JIMYHBIM HHTepecaM. B 0CHOBE 3TOro MeToja JIeKUT pa3BUTHE TTO3HABATEIBHBIX
HABBIKOB OOYYArOIINXCS, YMEHHH CaMOCTOSITEIIPHO KOHCTPYHPOBAaTh CBOW 3HAHUSA,
YMEHUN OpPHUEHTHUPOBATHCS B MH(GOPMAIIMOHHOM MPOCTPAHCTBE, Pa3BUTHE KPUTHYEC-
CKOTO M TBOPYECKOTO MBINIJICHUS. MeTO | MPOEKTOB BCErAa OPHUEHTHPOBAH HA CaMo-
CTOSITEIIBHYIO JIEATEILHOCTh OOYYaroNIuXCsl - WHANBUIAYATbHYIO, TTAPHYIO, TPYIIIO-
BYIO, KOTOPYIO OOYYaroIIuecs: BBITTOJHSIIOT B TCUCHHUE OMPEACIICHHOTO OTpe3Ka Bpe-
MeHU. MeToT TPOEKTOB BCET/Ia MPEATOJIaraeT perieHne Kakoi-To mpoOIeMEbI.

[Ipu opranuzamu KOHTPOJIS UCTIOTIB3YIOTCS TaKUe ero (JOpMbI, KaK KOHTPOJIb-
Has paboTa, TECTUPOBAHUE, YCTHBIE OTBETHI, JOKJIA/IbI, pedepaTsl, 3aluTa MyJIbTHME-
JUMHBIX MMPE3CHTAUNA, U T.J1.

Cucrema O1IeHKHU TIOCTHKEHUS PE3yIbTaTOB MO JUCIUTUINHE «MaTtemaThkay co-
CTOUT U3 TEKYIIETO KOHTPOJIS, OIIEHOK 32 KOHTPOJIbHBIE PaOOTHI M HTOTOBOM aTTECTa-
IIMU B BUJIC DK3aMEHa.



MECTO YYEBHOM JUCIIUIIJIMHBI B YYEFHOM ILJIAHE
OObpazoBarenbHas yueOHas JUCIUILTHHA «MaTeMaTHKa» OTHOCUTCS K 00111e00-
pa3oBaTEIIbHOMY y4eOHOMY ITMKITY OCHOBHOM MpOQecCHOHATBHON 00pa3oBaTeIbHOM
IPOrpaMMBbI CPETHETO MPo(ecCHOHATBEHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIETO
oOpa3oBaHus ¢ MoJy4eHueM cpeiHero oomero oopazoanus (IIIICC3) ¢ yuerom Tpe-
6oBanuit ®I'OC CIIO u npoduiisa npodeccuoHaIbHOTO 00pa30BaHUs.

PE3YJIBTATBI OCBOEHUS YYEBHOM JUCIUIIJINHBI -
JIMYHOCTHBIE, METANIPE/IMETHBIE, IIPE/IMETHbBIE

OcBoenue coaepxkaHus ydeOHOU qucHUIUIMHBL «MaTeMaTrukay oOecreuyrnBaceT
JTOCTUKEHUE CTYJEHTAMHU CIICIYIOIIUX PE3YIbTATOB:

JINYHOCTHBIX:

- cOpMHUPOBAHHOCTH IPEICTABJIICHUI O MATEMATHKE KaK YHUBEPCATHHOM SI3BIKE
HayKH, CPEJICTBE MOJICTIMPOBAHHUS SIBICHUW U MPOLECCOB, UACAX U METOJAX MaTema-
TUKU;

- IOHMMAHUE 3HAYMMOCTH MaTEMATUKH ISl HAYYHO-TEXHUYECKOTO Mporpecca,
c(hOpMHUPOBAHHOCTH OTHOIIICHUS K MAaTEMATHKE KaK K YaCTH 0OIIEYeIOBEYECKON KYJIIb-
TYpbI YEPE3 3HAKOMCTBO C HCTOPUEH Pa3BUTHUSI MATEMATUKH, SBOJTIOLIMEN MaTeMaTHye-
CKMX HJICH;

- Pa3BUTHE JIOTHYECKOTO MBIIIJIEHUS, TPOCTPAHCTBEHHOTO BOOOpaXKEHUS, aJIro-
PUTMUUYECKOUN KYJIBTYPbI, KPUTUYHOCTH MBIIIJICHUS HAa YPOBHE, HEOOXOIUMOM J1s1 Oy-
nyiie npodeccuoHanbHON AeSTEILHOCTH, I NMPOAOJIKEHUS] 00pa30BaHUs U CaMo-
oOpa3zoBaHus;

- OBJIQJICHUE MAaTeMaTUYECKUMH 3HAHUSIMU U YMEHUSAMH, HEOOXOJUMBIMU B TIO-
BCEIHEBHOM >KM3HHU, JJIsI OCBOCHHSI CMEKHBIX €CTECTBEHHO — HAYYHBIX AUCIUILIINH U
JTUCHUIUIMH NMPO(EeCCUOHAIBHOTO IUKJIA, 171 TOJTyYeHUsl 00pa30BaHus B 001aCTAX, HE
TpeOyIOUX yriyOJeHHOM MaTeMaTHYeCKOM MOITOTOBKH;

- TOTOBHOCTb U CTIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHMIO,
Ha MPOTSHKEHUH BCEH KU3HM, CO3HATEIILHOE OTHOIICHHE K HETPEPHIBHOMY 00pa3oBa-
HUIO KaK YCJIIOBUIO YCIICITHOM MpodheCCUOHATBHOM U 00IIeCTBEHHON e TEIbHOCTH;

- TOTOBHOCTH U CLIOCOOHOCTH K CAMOCTOSITEIIbHON TBOPUYECKOM U OTBETCTBEHHOM
JEATEIIbHOCTH;

- TOTOBHOCTb K KOJUICKTUBHOM paboTe, COTPYIHHUYECTBY CO CBEPCTHHUKAMHU B 00-
paszoBaTeIbHOM, OOIIIECTBEHHO - TIOJIE3HOM, Y4e€OHO-UCCIIe10BATEILCKON, MPOSKTHOM 1
JIPYTUX BUJIAX ACSATEIbHOCTH;

- OTHOIIICHUE K MPO(PeCcCHOHATBLHOMN NESITENHPHOCTH KaK BO3MOKHOCTH Y4acTHs B
pEIIEHNU JIMYHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIICHAIIMOHAIBHBIX MPO-
oaeMm;

MeTanpeaMeTHbIX:

- YMEHHE CaMOCTOSITENIbHO OMpPEAEIATh UEIU ACSATEILHOCTH M COCTaBIAThH
IJIAHBI JIEITEIbHOCTH; CAMOCTOSITEILHO OCYIIECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTH-
pOBaTh JIEATEIIBHOCTh; UCIIOIb30BaTh BCEBO3MOXKHBIE PECYPCHI ISl JOCTHKEHUS T10-
CTaBJICHHBIX IEJIEH U peanu3aliy MIaHOB JesATEeILHOCTH; BRIOUPATh YCIICIIHBIE CTPa-
TETUHU B PA3JIMYHBIX CUTYalUsX;



- YMEHHE MPOAYKTUBHO O0IIATHCSA M B3aMMOICHCTBOBATH B MPOIIECCE COBMECT-
HOM JesTeIbHOCTH, YUYUTHIBAThH MO3UIMHU JPYTUX YYACTHUKOB JAEATEIbHOCTH, Y dek-
TUBHO pa3pemiarb KOH(PJIUKTHI,

- BJIQJICHUE HaBbIKaMHU MO3HABATEIbHOM, y4eOHO—MCCIIEeI0BATENHLCKOW U TPO-
EKTHOM JesTeNIbHOCTH, HABBIKAMH pa3pelieHus npooieM; ciocOOHOCTh U TOTOBHOCTh
K CAMOCTOSITEIIbBHOMY IOUCKY METOJIOB PELICHHS MPAKTUYECKHUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOAOB MO3HAHMS;

- TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEIHbHOM MH(POPMAITMOHHO- TTO3HABA-
TEJIbHOMN JAEATEIIbHOCTH, BKJIIOYAsl YMEHHE OPUEHTUPOBATHCA B PA3JIMYHBIX UCTOYHHU-
Kax MHGOPMAIH, KPUTUIECKU OIICHUBATH M MHTEPIIPETHPOBATH MHPOPMAIIHIO, TTOTY-
YaeMYI0 U3 PA3JIMYHBIX HCTOYHUKOB;

- BJIQJICHHUE SI3bIKOBBIMU CPEJICTBAMU: YMEHUE SICHO, JIOTUYHO U TOYHO U3J1araTh
CBOIO TOUKY 3PE€HUSI, UCIIOIb30BaTh aJICKBATHBIC SI3IKOBBIE CPENICTBA;

- BJIaJICHHE HABbIKAMH MTO3HABATENLHOMN pedIeKCUU KaK OCO3HAHUS COBepIlac-
MBIX JEHUCTBUU U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUW, IPAHULL
CBOETO 3HAHUS M HE3HAHUS, HOBBIX II03HABATEIIBHBIX 33/1a4 U CPEACTB JJIsl UX JOCTH-
JKECHUS,

- IIEJICYCTPEMIICHHOCTD B MIOUCKaX U MPUHSATUHU PELIEHUH, COOOPa3UTEIIbHOCTD U
UHTYHIIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUI; CTIOCOOHOCTh BOCIIPUHU-
MaTh KpacoTy U TApMOHUIO MUPA;

NpeAMEeTHBIX:

- c(OpMHUPOBAHHOCTH MPEACTABICHUM O MaTEeMAaTUKE KaK YaCTH MUPOBOU KYJIb-
TYpbl 1 MECTE€ MAaTEMATUKU B COBPEMEHHOMN IIMBUIIU3AIMH, CIIOCO0aX OMKUCAHUs sSIBJIe-
HUW peaJIbHOIO MUPa HA MAaTEMaTUYECKOM SI3bIKE;

- ¢()OpMUPOBAHHOCTH MPEJCTABICHUI O MAaTEMAaTUYECKUX MOHITHUSAX KaK BaxK-
HEUIIMX MATEMATUYECKUX MOJIEIISIX, MO3BOJISIIOIINX OMUCHIBATh M M3y4daTh pPa3HbIC
IIPOLIECCHI U SIBJICHUS; IOHUMAHUE BO3MOKHOCTH AKCUOMATUYECKOT0 ITIOCTPOCHUS Ma-
TEMAaTUYECKUX TEOPUM;

BJIaJICHUE METOJIaMH JI0Ka3aTEJIbCTB U AJITOPUTMOB PEIIEHUS, YMEHUE UX IIPU-
MEHSTbh, IPOBOJAUTH JOKA3ATEIbHBIEC PACCYKICHUS B XO/I€ PEILICHUS 3a1a4;

- BJIAQJCHHUE CTAHJAPTHBIMU NPUEMAMHU PELICHHS PAUMOHAIBHBIX U HUPPALHO-
HaJIbHBIX, IMOKA3aTEJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUW U HEpa-
BEHCTB, UX CUCTEM; UCIOJIb30BAaHNE TOTOBBIX KOMITBFOTEPHBIX IIPOTrPAMM, B TOM UHCIIE
JUJIS1 TIOMCKA MYTH PEUICHUS Y WIUTIOCTPALMK PELICHUS YPABHEHHI U HEPABEHCTB;

- c(hOpMUPOBAHHOCTb MPEACTABICHUNA OO0 OCHOBHBIX IMOHATHUSIX MaTeMaTH4e-
CKOIO aHaju3a M WX CBOMCTBAaX, BJIQJCHUE YMEHHEM XapaKTEPHU30BaTh MOBEICHUE
GyHKIUH, UCTIOJIB30BAHUE MOJYYEHHBIX 3HAHUN ISl ONUCAHUSI U aHAJIN3a peabHbIX
3aBUCHUMOCTEH;

- BJIQJICHUE OCHOBHBIMHU MOHSITUAMU O IMJIOCKUX U MPOCTPAHCTBEHHBIX F€OMET-
pudeckux (purypax, X OCHOBHBIX CBOMCTBaX; CPOPMUPOBAHHOCTh YMEHUS PACTIO3HA-
BaTh FreOMeTpUUYECKre (PUTYPHI HA YePTEXKAX, MOJICISIX U B PEAUTLHOM MHUPE; IPUMEHE-
HUE W3YYEHHBIX CBOMCTB r€OMETPUUECKUX (PUTYp ¥ POPMYIT JIJIsl PEIICHUS] TEOMETPH-
YECKHUX 3374 U 33/1a4 C IPAKTUYECKUM COJICPIKAHUEM,;



- c(OpMUPOBAHHOCTH MIPEICTABIICHUI O TIPOIIECCAX U SIBICHUSIX, UMEIOIINX BeE-
POSATHOCTHBIM XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pealIbHOM MHUpE, OC-
HOBHBIX ITOHATUAX 3JIEMEHTAPHON TEOPUHU BEPOSITHOCTEN; YMEHUM HAXOIUTh U OLICHHU-
BaThb BEPOSITHOCTH HACTYIUICHUS COOBITUI B MTPOCTEUIIINX MPAKTUUECKUX CUTYAIUSIX U
OCHOBHBIE XapAKTEPUCTUKU CIIyYaUHbIX BEJINYNH;

- BJIaJICHUE HAaBBIKAMU UCITOJIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOTPAMM IIPU
pelIeHuy 3a1ay.

COJIEP)KAHUE OFPA30OBATEJIbHOM YYEFHOM JUCITATIIVMHBI

O3HaKOMJICHHE C POJIbI0 MATEMATUKH B HayKe U TEXHUKE, IKOHOMUKE, HHPOP-
MalMOHHBIX TEXHOJOTUAX U MPAKTUUECKOU 1€ATETbHOCTH

O3HakOMIIEHHE C LEISIMU U 3a/1a4aMU M3YYEHUSI MaTEMATUKHU IIPU OCBOCHUU
npodeccun CI1O

Auareopa.
1. PazButue NoHATHS O YUCIIE

Llensie u pauuoHaybHbIE yKciia. JleiicTBuTenbHble yncna. KoMiiekcHsie
YHCIIA.

Brinonnenue apupmMeTnueckux AeMCTBUNA HaJ YUCIAMU, COUETasl yCTHbIE U
nucbMeHHbIe IpuéMbl. HaxoxaeHne ommbok B IpeoOpa3oBaHUsAX U BHIYUCICHUSIX.

Haxoxaenue npuOamkEHHBIX 3HAYEHUN BEJIMUUH.

Bepusble u 3Havamye uu@psl B TPUOIMAKEHHBIX BBIYUCICHUSIX.

HaxoxeHue norpenHocTeld BBIYUCICHUH (a0COMIOTHON U OTHOCUTEIBHOM ).

Pelenue 3a1ay Ha BBIYMCIEHUE TIOTPEIIHOCTEN B UBMEPEHUSX BETUYMH.

CpaBHEHHE YUCIIOBBIX BBIPAKEHUU.

[IpakTrueckue 3aHATHS

2. Kopnu, crenenu, sorapudmMbl

Kopnu HatypanbHOM CTENEHU U3 YUCIa U UX CBOMCTBA.

Pacuetsl mo hopmynam, comepikaimum paguKanbl.

Kopensp n-ovi crenenu u ero CBOMCTBA.

Brruncnenue u cpaBHEHNE KOPHEN, BBINIOJIHEHUE IPUKUIKHA 3HAYCHUST KOPHSI.

[TpeobpazoBaHue YUCIOBBIX U OYKBEHHBIX BBIPAKEHUMN, COACPIKAIIUX PaTu-
KaJibl.

[ToHsiTHE CTENEHM C pAIMOHAIBHBIM MTOKA3ATEIEM.

[IpeoOpa3zoBaHue YUCIOBBIX U OYKBEHHBIX BBIPAKEHUMN, COJIEPKAILIUX CTEIIECHU.

CBoliCcTBa CTENEHEN BHIYMCIICHHUE CTEIICHEN C pAllMOHATIBHBIM MTOKA3ATENEM,
BBITIOJIHCHUE NMPUKUJIKM 3HAYEHHS CTETIEHU, CPABHEHHUE CTEIICHEH.

Crenenu ¢ neiicTBUTEIBHBIM ITOKa3aTeieM. CBOMCTBA CTENEHU C JEHCTBUTEIb-
HBIM [10Ka3aTeJIEM.

Pemenne npukiiaiHpixX 3a71a4 Ha CIIOKHBIEC IPOLICHTHI.

[TonsiTue norapudma, 1eCITUUIHOTO Jorapudma.

[IpaBuna geicTBuii ¢ morapudmamu.

OcHoBHOE J1I0rapu(pMUIECKOE TOKIECTBO.



JlorapudmupoBaHue 1 NOTEHLIMPOBaHUE BbIpaxeHui. [lepexon k HOBoMy oc-
HOBaHMIO JIorapudma.
[Ipocreiimue norapupMuyecKue ypaBHEHHUS.

Hp AKTHYCCKHUC 3aHATH.

3. IIpsiMbI€ U IIJIOCKOCTH B IIPOCTPAHCTBE

B3anmHoe pacnoniokeHne IByX IPsMBIX B IPOCTPAHCTBE.

[TapauenpHOCTb NPSAMOU U INIOCKOCTH.

[TapannenbHOCTh IIOCKOCTEN.

IleprieHIMKYISAPHOCTD IPSIMOM U IIJIOCKOCTH.

Ilepniennukysip v HakiIOHHAsA. [lepreHINKYISIPHOCTD ABYX INTIOCKOCTEM.

Yros Mexay AByMs INTIOCKOCTIMU. JIByTpaHHBIA yroJl. YTOJI MEXy IPSAMOU U
IJIOCKOCTBIO.

['eomeTpuueckue npeodpazoBaHus NpocTpaHCcTBa. [lapannenbHblil mepeHoc.

CHuMMeETpHsI OTHOCUTENIBHO IIIIOCKOCTH.

Pewenue 3a1a4 Ha IOCTPOCHHUE.

[TapannensHoe npoekTupoBanue. [Lnomans OpTOroHaIbHON NPOEKIMH.

N3006paxkeHne npocTpaHCTBEHHBIX (PUTYP.

[IpakTH4eCKHE 3aHATHS.

4. KomOuHaropuka

Pemienne koMOMHATOPHBIX 3a71a4 METOIOM Mepedopa U Mo NpaBUIy YMHOMKE-
HUSL.

O3HaKOMJICHHE C OHITUSIMH KOMOMHATOPUKH: Pa3MEILICHUSIMU C TTIOBTOPE-
HUEM B 0€3 TOBTOPECHHUSI.

Coueranus. [lepecTaHOBKH.

[Ipumenenue GopMy i BHIYUCICHHS pa3MEIICHHH, TEPEeCTaHOBOK U COUYeTa-
HUM.

Osznakomiienne ¢ OuHomoMm HproToHa.

Tpeyronsuuk [lackans. Micnonb3oBaHue MOHATHI U TPAaBUIT KOMOMHATOPUKH.

Pemrenune npaktnueckux 3aaad.

Bb100pouHbIN KOHTPOJIb KaueCcTBa NPOAYKIMH. MaTeMaTuiecKoe 05KHUJIaHue.

[IpakTHueckue 3aHATHS.

5. KoopauHatel 1 BEKTOPbI

Bekropel. Moayns BekTopa. PaBeHcTBO BEKTOpPOB. CllOKEHNE BEKTOPOB. YMHO-
YKEHHE BEKTOpa Ha YUCJIO.

Paznoxenue Bexkropa o HanpasieHusM. [Ipoekuns Bekropa Ha ock. Koopau-
HATbI BEKTOPA.

VYpaBHeHUs OKPYKHOCTH, Chepbl, INIOCKOCTU. Brruucienne paccTosHui
MEXYy TOUYKaMH. Y paBHEHUE MPSIMOM.

CBoiICTBAa BEKTOPHBIX BEJIMYHH.
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IIpaBuna newicTBui ¢ BEKTOpaMu, 3aJaHHBIMU KoopauHatamu. IIpasuiia pas-
JIO’KEHHUsI BEKTOPOB B TPEXMEPHOM IIpocTpaHCTBe. IIpaBuna Haxox1eHUs KOOpAUHAT
BEKTOpa B IIPOCTPAHCTBE.

CkansipHO€e IPOU3BEICHUE BEKTOPOB. YTOJI MKy 1ByMs BekTopamu. [Ipsmo-
yroJyibHas (AeKapToBa) cUcTeMa KOOpAMHAT B IPOCTpaHCTBE. Perienne 3a1au Ha aei-
CTBUS C BEKTOPaMU, KOOPJAMHATHBIN METO/l, IPUMEHEHUE BEKTOPOB ISl BBIYUCIICHUS
BEJIMYMH YIJIOB U PACCTOSTHHM.

[IpakTHueckue 3aHATHA.

6. OCHOBBI TPUTOHOMETPUU

Pannannasa mepa yria. BpamarensHoe nBrxenne. CUHyC, KOCUHYC, TAHT€HC,
KOTaHI'€HC YHCIa.

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA. [ [puMeHEeHne OCHOBHBIX TPUTO-
HOMETPHYECKHUX TOXKIECTB.

@opMyJIbl TPUBEACHMUS.

@opMyiibl cioxeHuss. PopMyJIbl CyMMBI M PA3HOCTH YIJIOB.

@opMyibl yIBOEHHS yriia. @OpMyIIbl TOJIOBUHHOIO YTJIa.

[IpeoOpa3oBaHre CyMMbI TPUTOHOMETPUYECKUX (DYHKLUN B IPOU3BEICHUE U
IIPOU3BEJCHUS B CyMMY

BrIpaxkeHue TpUroHoMeTpuiYecKux GyHKUUN Yepe3 TAaHT€HC MMOJIOBUHHOIO ap-
TYMEHTA.

N3yueHne 0CHOBHBIX (POPMYJT TPUTOHOMETPHUH: (POPMYIIbI CIOKEHHUS, YABOE-
HUS, TPeoOpa30BaHusl CyMMbl U IPUMEHEHUE ITPU BBIUUCIEHUN 3HAYEHUS TPUTOHO-
METPUYECKOTO BBIPAXKEHUS U YIPOLIEHUS €TO.

O3HAaKOMIIEHHE CO CBOMCTBAMU CUMMETPUU TOUYEK HA €AUHUYHON OKPYKHOCTHU
U TIpPUMEHEHUE UX JJIs1 BbIBOJIa (OpMYJT IPUBEACHUS

[TonsiTe 0OpaTHBIX TPUTOHOMETPUUECKUX (DYHKITHIA

N306paxeHne Ha eAMHUYHOM OKPYXHOCTU apKCHHYCa, apKKOCHHYCA, apKTaH-
reHca 1 apKKOTaHT€HCa

[IpumeHeHne npU pelIeHnu YpaBHEHU 0OpaTHBIX TPUTOHOMETPUYECKUX
GbyHKIIHA.

[IpumeneHne oOUIMX METOIOB pELICHUs YpaBHEHUN (METOJ] pa3iioKEeHUs Ha
MHOKHUTEJIN) IPU PEUICHUU TPUTOHOMETPUUYECKUX YPABHEHHM.

Pewenue no ¢popMysiam 1 TPUTOHOMETPUUECKOMY KPYTY IPOCTEUIIUX TPUTO-
HOMETPUUYECKHUX YPaBHEHUM.

[IpuMeHeHne 001X METOIOB PEILICHUS YpaBHEHUH (IPUBEICHHE K JINHEM-
HOMY, KBaJpaTHOMY YPaBHEHHUSM ) [IPU PEIICHUU TPUTOHOMETPUUYECKUX YPaBHEHUH.

[IpumeHeHune 001X METOJIOB PEILICHUS YPAaBHEHUH (3aMEHbI IEPEMEHHOMN )
IIPU PELIEHUU TPUTOHOMETPUYECKHUX YPABHEHUI

[Ipocreimme TPUrOHOMETPUIECKUE HEPABEHCTBA.

[IpakTrueckue 3aHATHS
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7. ®ynkuuu u rpadpuku

[Tonsitue pynkunu. O61acTh ONPEACIICHUS U MHOXKECTBO 3HAYEHUN (DYHKIIMH.

I'paduk ¢pynkuuu. Pasnuuneie criocoos! 3aaanus Gyukiuu. [TonsTue o Hemnpe-
PBIBHOCTH (PYHKITUH.

MOHOTOHHOCTb, YETHOCTh, HEUETHOCTh, OTPAHUYEHHOCTh, IEPUOTUIHOCTb.
[TpomexyTkH Bo3pacTaHus U yObIBaHUS, HAMOOJIbIIIEE U HAUMEHbIIIEe 3HAUCHUS
dbynkuuu. ToukH 3KCTpeMyMa.

['eomeTrpuueckas unteprnperanus. [Ipumepsl QyHKIIMOHATBEHBIX 3aBUCUMO-
cteil. Apudmernueckue onepanuu Hag GyHKIusIMU. CloxxHas QyHKIUA.

[TonsiTust o6paTHOM QyHKIMH, ONIpeIe]IeHIEe BUA U TOCTpOeHHE rpaduka 00-
paTHOU (PYHKITMHU, HAXOXKICHHUE €€ 00JIaCTH OTpeIeTICHUS U 00JacTH 3HAYCHUI

[Toctpoenue rpaduka o6paTHON QyHKIKU.

Crenennas ¢pyukmus. E€ cBoiicTBa u rpaduku.

[TokazatenbHas ¢ynkuusa. EE cBoiicTBa u rpaduxu.

Jlorapudmuueckast pyukiusi. E€ cBoiicTBa u rpaduku.

["apmonnueckue konedaHusl.

Pa3peiBHas nepuonnyeckas GpyHkius. OyHKIUU TAHT€HCA U KOTAHT'€HCA U UX
rpauKu U CBOICTBA.

[IpumeHeHne cBOMCTB PyHKLMIMA JUIs CpaBHEHUS 3HAUEHUN TPUTOHOMETpUYe-
CKUX (PYHKLMH, pelIeHUs] TPUTOHOMETPUUYECKUX YPaBHEHUH.

['padyixu 0OpaTHBIX TpUrOHOMETpUYECKHUX (QYyHKIMI. BrinmoaHenue npeodpa-
30BaHMs rpaUKoB

[IpakTHyeckue 3aHITHA.

8. MHOTOTpaHHHKH U KPYTJIbIC TeIa

MHororpaHHMKU. DJIEMEHThI MHOTOIpaHHuKa. Pa3BépTka. MHOrOrpaHHbIe
yriibl. BeIykiible MHOrOrpaHHuKU. Teopema Jitnepa.

[Tpusma. [Ipsimasi, HaksIOHHAs, TpaBuiIbHAS nipu3Ma. [lapanmnenenunen. Kyo6.

ITupamupa. [IpaBuiibHas nupamMuaa. Y cedyeHHas nupamuaa. Terpasap.

CummeTtpus B KyOe, mapajuienenunese, npusme u nupamuse. Ceuenus kyoa,
MPU3MBI, TUPAMHUIBI.

[IpaBuiIbHBIE MHOTOTPAaHHUKH.

Hunmuuap. Ceyenus HuanMHIpa.

Konyc. Yceuennsiit konyc. CeueHus: KOHyca.

[ap u cpepa. Ceuenns mapa. KacareabHas mI10CKOCTb K cepe.

[IpuMeHeHre CBOMCTB CHMMETPHUH MTPHU PELICHUH 33]1a4 Ha TeJla BpalleHMs,
KOMOMHAIIUIO TEIT.

N300pakeHre OCHOBHBIX KPYTJIBIX TEJ U BHIMOJIHEHUE PUCYHKA 10 YCIOBUIO
3a/1auu.

O6béM u ero uzmepenue. O6bEM Kyda 1 IPSIMOYTOJIBHOTO Tapaslieenue 1a.

O6BEM nipu3mbl. OOBEM ITUITHMHAPA.

OO6BEM upamMuIbl U KOHYCA.

O0BEM mIapa u wionaab cQepsl.
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[Tono6ue Ten. OTHOMIEHUS MIOMAIN TOBEPXHOCTH U 00BEMOB MOJAOOHBIX TEI.
Pemienue 3a1a4 Ha BBIYHCICHHE TUIOIIAACH TOBEPXHOCTH POCTPAHCTBEHHBIX TEJ

Hp AKTHYCCKHUC 3aHATH.

9. Hauana mareMaTn4eckoro aHaan3a

Crioco0bl 3a/1aHUs M CBOMCTBA YMCIIOBBIX MOCIIEI0BATEIBHOCTEM.

[TonATHE O Mpenene nocieT0BaTENIbHOCTH.

CyuiecTBoBaHuUE IIpeiesia MOHOTOHHOM OMpaHMYEHHOM MOCIEA0BaTEIbHOCTH

CyMMUupOBaHUE NOCIE0BATENBHOCTEN.

beckoneuno yObIBaroIIasi reoMeTpuIecKas mporpeccus u eé cymma.

[TonsiTne mpon3BoAHON (pyHKIMH. MEeXaHUYECKUI U TEOMETPUUECKUNA CMBICII.
CocTtaBiieHne ypaBHEHUS KacaTeNbHOM K TpaduKy (QYHKIIHH.

[TpaBuna auddepenurpoBanus, Tabaua NPOU3BOJAHBIX TEMEHTAPHBIX (PYHK-
UH.

[IpumeHeHne npou3BOJHON AJIs K UCCIIEI0BAHUIO (DYHKIUI, TOCTPOSHUIO Ipa-
($uKoB.

[TpousBogHbIe 0OpaTHBIX PYHKIMNA U CIIOXKHBIX (DYHKLIUH.

Bropas npousBoanas. E€ reomerpuyeckuii 1 GU3NIECKUNA CMBICIL.

[IpoBeneHue ¢ MOMOIIBI0 TPOU3BOJHON UCCIIEIOBAHUS (PYHKIIMH, 3aJaHHOU
dbopmyIion.

YcTaHOBJIEHUE CBSA3M CBOMCTB (PYHKIIMU M IPOU3BOJHOM MO UX Tpadukam.

HaxoaeHue CKopocTy MpoLEeCCOB, 3aJaHHBIX (PYHKLIUEH.

[IpuMeHeHre NpOU3BOAHOM AJI pEUIeHUS 3a]1a4 Ha HaX0KJI€HUE HanOoJIb-
IIEr0, HANMEHBIIEr0 3HAYEHNs U Ha HAXOXKJAECHHUE dKCTpEMyMa

[IprMeHeHne MPOU3BOIHOM K PEIICHHIO TPUKJIIAIHBIX 3a/1a4.

[IpumeneHre CBOMCTB MOKa3aTeIbHON (DYHKIIMH MPHU PEIICHUN TTOKa3aTeIbHBIX
HEPABEHCTB

Crioco0bl pelieHust NoKa3aTeIbHbIX HEPABEHCTB.

[IpakTrueckue 3aHATHS

10. MnaTerpan u ero npuMeHEeHHE

[TonsiTue o nepBooOpa3Hoii. Beruncienue nepBooOpa3Hom il TaHHOM (yHK-
10518

N3yuenue npaBuia BBIYUCIEHUS IEPBOOOPA3ZHOM

Pemenue 3amau Ha CBSI3b MEPBOOOPA3HON U €€ MPOU3BOTHOM.

O3HaKkOMJIEHHE C IOHSITUEM MHTETpaja.

N3yuenue npaBuia BEIYUCICHUS IEpBOOOpa3Hoil u Teopembl HetoTona— Jleit-
OHHIIA.

[IpuMeHeHne onpenen€éHHOro MHTEerpaia sl BBIYUCIECHUS IJI0IA KPUBOJIH-
HelHo Tpanenuu. @opmyna HerotoHa-JleliOHua.

[Ipumenenue unTerpaia B GU3MKE U TEXHUKE, TEOMETPHUH.

Pemenue 3aa4 Ha MpUMEHEHNUE UHTETpalia JJisl BBIUKMCICHUS (PU3NUECKHUX Be-
JIMYWH U IUI0IaaeH
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Hp AKTHYCCKUEC 3aHATUA

11. DnemMeHTBl TEOPUH BEPOSITHOCTU U MATEMAaTUYECKON CTATUCTUKU

Kitaccnueckoe onpeneneHue BeposATHOCTH. IIpuMepbl BEIYMCIIEHNS] BEPOSITHO-
CTEH.

[ToHsiTHE O HE3AaBUCUMOCTHU COOBITUM, CBOMCTBA BEPOSITHOCTH.

CrnoxxeHre 1 YMHOKEHHE BEPOATHOCTEH. J{MCKpeTHAs cilydaiiHasi BEJIMYMHA.
3aKOH pacrpeAesIeHus U YUCIOBbIE XapaKTEPUCTUKHU JUCKPETHON CIy4yalHOMN BEIH-
YUHBI.

Pemmenue 3a1a4 Ha BEIYHMCIICHUE BEPOSITHOCTEN COOBITHI

O3HaKOMIIEHHE C MPEACTABICHUEM YHCIOBBIX JAHHBIX U UX XapaKTEPUCTH-
KaMmu. ['eHepasibHasi COBOKYITHOCTb, BEIOOPKH, CpeIHEE apu(PMETHUECKOE, METUaHa.

IToHATHE O 3aHa4aX MaTEMaTUYECKOW CTATUCTUKH.

Pemenue npakTudeckux 3agad Ha 0OpaOOTKY YMCIIOBBIX JAHHBIX, BEIUUCICHUE
UX XapaKTEPUCTUK.

6.1 Tembl pedepaToB M TOKJIAA0B, HCCIAEA0BATEIbCKUX MPOEKTOB:

HenpepriBHble 1po0u.

[IprMeHeHne CI0KHBIX TPOLIEHTOB B SKOHOMHYECKUX pacyeTax.
[TapamienbHOE TPOEKTUPOBAHHUE.

CpenHue 3HaYCHUs U UX IPUMEHEHUE B CTATUCTHUKE.
BektopHoe 3a1anne npsIMbIX U INIOCKOCTEN B TPOCTPAHCTBE.
CrnoxeHre rapMOHMYECKUX KOJICOaHUIA.

['paduueckoe penieHre ypaBHEHU U HEPABEHCTB.
[TpaBuibHBIE ¥ TOJYIPABUIIbHBIE MHOTOTPAHHUKH.
Konnueckne ceyeHus U uX NPUMEHEHNE B TEXHUKE.
[Tonsitue nuddepenimana u ero NPUI0KEHHUS.

CxeMmbl NOBTOPHBIX UCIIBITAaHUN bepHyruin.

HccnenoBanue ypaBHEHUN U HEPABEHCTB C TAPAMETPOM.

TEMATUYECKHUM MJAH
[Ipu peanuzanuu coaepkaHusi o0IE00pa30BaTENIbHON YUeOHON AUCITUTIIUHBI
[11.01. «Marematuka» B npeaenax ocBoenusi OIIOIT CIIO na 6a3e 0CHOBHOro 00-
niero oOpasoBaHus ¢ nmojiyueHueM cpeanero oodiero oopazoBanus (IITICC3) makcu-
MaJibHas yueOHast Harpy3ka o0y4Jarouuxcs coctapisieT 369 yacoB, U3 HUX ayAUTOPHAS
(oOs13aTenbHast) Harpy3Ka 00y4JaronIuXcs, BKIItOYasi MpaKTUYECKUEe 3aHsTus, - 234 ya-
COB, BHEAYJIUTOPHASI cCAMOCTOsATEIbHAs paboTa CTyIeHTOB- 135 yaca.
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INPUMEPHBIN TEMATUUYECKHUM ILIAH

KoauuecTBO 4acoB

Buna yueOHoii padoThl Mpoduin
NnpogecCHOHAIBHON
0 o0pa3oBaHus
TeXHUYeCKUM
AynurtopHble 3ansTus. Coaep:xanue o0y4eHus Hpogeccun CIIO
Beenenue 3
Pa3BuTHe MOHATHA O YHCIE 16
KopHu, ctenenu u Jorapupmsl 20
[TpsiMbIe U TIIOCKOCTH B IPOCTPAHCTBE 19
KoMOuHaroprka 17
KoopauHaThl M BEKTOPBI 22
(OCHOBBI TPUTOHOMETPUHU 29
DyHKIMH U TpaduKu 24
MHOTOrpaHHUKH U KPYTJIbIe Tella 23
Hauana maTemMaTH4eCKOro aHaau3a 21
MHTerpai u ero npuMeHeHne 13
DJIEMEHTBI TEOPUU BEPOSITHOCTEH M MaTEMAaTUYECKON CTaTUCTUKH 11
'YpaBHEHHS 1 HEpAaBCHCTBA 16
Htoro 234
BreaynuTopHas camocTosiTenibHas paboTta
[ToaroToBka BBICTYNJIEHUH MO 33JJaHHBIM TEMaM, J0KJIa10B, pedepa- 135
TOB, ACCE, HHIUBUIYAJIHLHOTO IPOEKTA C MCIIOJIb30BaHHEM HHPOpMa-
[IMOHHBIX TEXHOJIOTUH U Jp.
[TpomexyTouHas arTectanus B popMe IK3aMeHa
Bcero 369

XAPAKTEPUCTHUKA OCHOBHBIX BU/1OB

JAEATEJBHOCTHU CTYJAEHTOB

Coaep:xanue 00y4eHust

XapakTepuCcTHKA OCHOBHBIX BU/0B /IeATEJIbHOCTH CTY/ICHTOB (Ha
YPOBHE YueOHBIX J1eiicTBUI)

Benenue O3HakOMJIEHHE C POJIbI0 MATEMAaTHKH B HayKe, TEXHUKE, JKOHOMUKE,
I/IH(bOpMaI_[I/IOHHBIX TEXHOJIOTUMAX U HpaKTquCKOﬁ ACATCIIBHOCTH.
O3HaKOMJICHHE C TENSIMH U 33]]a4aMi U3YYCHUS MAaTEMATHKU TIPU
ocsoernu npodeccuii CI10 u cnenmansuocteit CI10

AJITEBPA

PazButie nousaTHa O
quCIIie

Brinonnenue apudmernyeckux IeHCTBUN HaJl YUCIIaMu, COYeTas yCT-
HBIE ¥ [TUCbMEHHBIE IIPUEMBI.

Haxoxzaenue npuOInKeHHBIX 3HAYEHUI BEIMYMH U MOTPELTHOCTEH
BBIUUCIICHUH (a0COTIOTHON U OTHOCUTEIBHOM); CPaBHEHHE YHCIOBBIX
BBIPAKECHMII.
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Haxoxxnenne ommobok B mpeoOpa3oBaHUAX U BEIYHCICHUSIX (OTHO-
CHUTCsI KO BCEM ITyHKTaM IPOrpaMMbl)

Kopnu, crenenu, jgora-
pubMbI

O3HakoMJIEHHE C TOHATUEM KOPHS N-i CTENEHU, CBOMCTBAMM paJIuKa-
JIOB Y IPAaBWJIAMM CPABHEHUS KOPHEM.

DopmMyJIUPOBAHUE ONPEICTCHUS KOPHS U CBOMCTB KOpHEH. Brrumciie-
HUE U CPaBHEHUE KOPHEH, BHIMIOJIHEHHE MPHUKUIKU 3HAYCHUS KOPHS.
[Ipeobpa3oBanue YNCIOBBIX U OYKBEHHBIX BBIPDAKEHUH, COAEPIKAIINX
paguKabl.

Boinonnenue pacueroB 1no Gopmysiam, COIEpKaluM paJuKabl, OCy-
HIECTBIISIsI HEOOXOMMBbIE MMOICTAaHOBKU U TpeoOpazoBanus. Pemenue
HMPPALMOHAIIBHBIX YPABHEHUM.

O3HaKOMJIEHHE C IOHATUEM CTENIEHHU C IEWCTBUTEIbHBIM [10KA3aTEIIEM.
HaxoxzaeHnue 3HaueHU cTeneHu, UCIob3ys MPU HEOOXOAUMOCTH UH-
CTPYMEHTAJIbHBIE CPEJICTBA.

3anuchIBaHUE KOPHS N-i CTETIEHU B BUJIE CTENEHU C JPOOHBIM MOKa3a-
TEJEM U Ha00OPOT.

dopMynHpoBaHHUE CBOMCTB CTENEHEH. Bbruncienue creneneit ¢ pamu-
OHAJIBHBIM IMOKA3aTEJIEM, BBHIIOTHEHUE MPUKUIKA 3HAYCHUS CTETICHH,
CpaBHEHUE CTEIEHEN.

[IpeoOpa3oBanue YNCIOBBIX U OYKBEHHBIX BBIPAKEHUH, COAEPIKAIINX
CTENEHU, IPUMEHSS1 CBOMCTBA. PelieHne nokas3aTenbHbIX YPaBHEHU.
O3HaKoMJIEHHE ¢ TPUMEHEHNEM KOPHEW U CTEeNeHel IPU BBIYUCICHUN
CPEIHUX, JEJIEHUU OTPE3Ka B «30JI0TOM ceueHUun». Pelienne npukiaji-
HBIX 33144 Ha CJIOKHBIE IPOLEHTHI

[IpeobpazoBanue anred-
PanYECKUX BBIPAKECHUU

Beinonnenue npeoOpa3oBaHUM BbIpaKeHHWH, MpUMEHEHHE (Gopmyd,
CBSI3aHHBIX CO CBOWCTBAaMU CTEIICHEH U JIOrapru(MOB.
Omnpenenenue 00JIaCTH JONYCTUMBIX 3HAYEHHUH JIorapuMuyeckoro
BbIpakeHus1. Pemenne orapuMuyeckux ypaBHEHUI

OCHOBbI TPUTTOHOMETPUN

OCHOBHEIE TTOHATHSA

N3ydyeHune panvaHHOTO METOAAa M3MEPEHHUs YIJIOB BpAIICHUS U HX
CBSI3U C IrpagycHoi Mepoii. I300paxkeHne yrioB BpalleHus: Ha OKPYX-
HOCTH, COOTHECEHUE BEJTMUUHBI YIJIA C €r0 PACIOI0KEHHUEM.
dopmynupoBaHHe OINpeaeIeHUI TPUTOHOMETPUYECKUX (DYHKIMH 1715
YTJIOB MOBOPOTA M OCTPBIX YIJIOB MPSIMOYTOJIBHOTO TPEYrOJIbHUKA U
00BSICHEHUE UX B3aMMOCBSI3U

OCHOBHBIE TPUTOHOMET-
pHUECKHE TOXKIECTBA

[IpumMeHeHre OCHOBHBIX TPUTOHOMETPUUECKUX TOXKIECTB ISl BBIUKC-
JICHHs 3HaYeHUH TPUTOHOMETPUUECKUX (PYHKIMH 10 01HON U3 HUX

[TpeobGpazoBanus mpo-
CTEHMILINX TPUTOHOMET-
PUYECKHUX BBIPAKECHUN

N3ydyeHne ocHOBHBIX (POpMYJT TPUTOHOMETPUU: (HOPMYJIIbI CIOKEHUS,
YIBOEHUS, TPEoOpa30BaHMsI CyMMbl TPUTOHOMETPUUYECKUX (QYHKIUN B
MIPOU3BEICHNE U MTPOU3BEACHUS B CYMMY U IPUMEHEHUE NPU BbIUHC-
JIEHUW 3HAYEHUS TPUTOHOMETPUYECKOIO BBIPAKEHHS WU YINPOLIECHUS
ero.

O3HakOMJIEHME CO CBOMCTBAMM CHUMMETPUHM TOYEK HAa EAMHUYHOU
OKPY’KHOCTH ¥ IPUMEHEHHE UX JIJIs1 BBIBOJA POPMYJ NPUBEIEHUS

[Ipocreiimme TpUroHo-
METPUYECKHE YpaBHe-
HUSA

Pemienue no ¢popmyiiaMm ¥ TPUrOHOMETPUUECKOMY KPYTY MPOCTEHIITNX
TPUTOHOMETPUUECKUX YPABHEHHH.

[IpumeHeHre OOIMMX METOJOB pEIIEeHHs ypaBHEHHH (IpuUBEACHUE K
JUHENHOMY, KBaJpaTHOMY, METOJl pa3jOKE€HUS Ha MHOXHUTEIH, 3a-
MEHBI IEPEMEHHOM) MPU pelIeHUH TPUTOHOMETPUYECKHX YpaBHEHUH.

®YHKIMH, X CBOUCTBA U TPA®UKU

OyHKIUN.

O3HakOMJIEHHE C MOHSATHEM MEPEMEHHOM, TPUMEPaMH 3aBUCUMOCTEN
MEXKy IEpEMEHHBIMU.
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[TonsiTue o HEnmpephIB-
HOCTH (PYHKLIUHU

O3HakoMJIEHHE ¢ MTOHATHEM Ipaduka, onpeneaeHre NPUHaAIC)KHOCTH
touku rpaduky Gynkuun. Onpenenenue mo Gopmyse mpocTenIeit 3a-
BHUCHMOCTH, BHJIa ee rpaduka. Boipaxkenue mo ¢hopmyiie ogHoM nepe-
MEHHOM 4epe3 Apyrue.

O3HakoMJieHHE C ompeneneHueM (QyHKUUU, (HOPMYIHPOBAHHE €TO.
Haxoxxaenne o0macti onpeaeneHus u 00JIacTH 3HaYeHUH QYHKIUU

CgoiicTBa (yHKIIUH.
I'paduueckas uaTEpIIpE-
tarus. [Tpumepsr GyHK-
[IMOHATLHBIX 3aBHCHMO-
CTEl B pEeaJIbHBIX TPO-
1[eccax U SIBICHUSX

O3zHakoMJieHHe ¢ mpuMepaMu (YHKIIMOHAJIBHBIX 3aBUCUMOCTEN B pe-
QJIBHBIX MPOLIECCAX M3 CMEXHBIX AUCHUIUINH.

O3HakOMJIEHHE C JIOKa3aTEJbHBIMU PACCYXKICHUSAMU HEKOTOPBIX
CBOWCTB JIMHEWHOW M KBapaTUYHOU (PYHKIIHIA, POBEICHUE UCCIICIIO-
BaHMS JIMHEWHOH, KyCOYHO-IMHEWHOU, NPOOHO-ITMHEHHON W KBajpa-
TUYHOU (DYHKIUH, mocTpoeHue ux rpadukos. [loctpoeHue u ureHue
rpadukoB pynkiuii. MccnenoBanue GpyHKIuu.

CocraBienue BUA0B (DYHKIHMIA 110 JaHHOMY YCJIOBHIO, pEIICHUE 33134
Ha KCTPEMYM.

Brimonnenue npeobpa3zoBanuii rpaduka QyHKIMH

Crenennsle, Iokasa-
TeNbHBIE, JIOTapUPMUIC-
CKH€ ¥ TPUTOHOMETPH-
yecKue QyHKIUH.

Boruncnenue 3HaueHuit GyHKIMHA 10 3HaUYeHUIo aprymenTta. Ompee-
JICHHE TIOJIO’KEHUSI TOYKH Ha TpaduKe 10 €€ KOOpAMHATaM U Ha000POT.
Hcnonb3oBanue cBOWCTB (PYHKUUN JJIs1 CpaBHEHUS 3HAUCHUN CTerie-
HEH u orapudmos.

[Toctpoenue rpaduKkoB CTENEHHBIX U JTOTapUPMHUUECKUX (PYHKIIHA.
Pemenue moka3aTenbHBIX W Jorapu(pMHUECKUX YpaBHEHUH M Hepa-
BEHCTB 110 U3BECTHBIM AJITOPUTMAM.

O3HakoMIJICHHE C TTIOHSATHEM HETIPEPHIBHON MEPUOIUIECKON (HYHKIINH,
(dhopMynpoBaHHE CBOMCTB CHHYCa U KOCHMHYCa, TOCTPOCHUE UX Tpa-
(buKoB.

O3HaKOMJICHHE C TOHATHEM TAPMOHUYECKUX KOJIeOaHUM U MpUMEpamMu
rapMOHUYECKUX KOJICOaHUH /IJIs OTIMCaHMSI POLIECCOB B (PU3UKE U APY-
rux 00JacTsIX 3HAHUA.

O3HakOMJIEHHE C TOHSATHEM pa3pbIBHOM NEpUOINYECKONW (YHKIUH,
(dhopMynupoBaHHE CBONCTB TaHTe€HCAa M KOTAHT€HCA, MMOCTPOCHUE HX
rpaduKoB.

[Ipumenenue cBoCTB GYHKIIH AJsi CpaBHEHUS 3HAUYEHU I TPUTOHOME-
TPUYECKUX QYHKIIUN, PEIICHUS] TPUTOHOMETPUUYECKUX YPABHEHHIA.
Brinonnenue npeoOpa3oBanus rpa@IkoB

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

ITocaenoBaTeIbHOCTH

O3HaKOMJIEHHE C TIOHATHEM YHUCIIOBOM IOCIEN0BATENBHOCTH, CIIOCO-
0amu ee 3aJjaHusl, BBIYMCICHUSIMU €€ YJICHOB.

O3HakoMJIEHHE C BBIYHUCICHHEM CYMMBI OECKOHEYHOI'O YHCIOBOTO
psida Ha MpUMepe BHIYMCIECHUS CyMMbl OECKOHEYHO YObIBAIOLIEH reo-
METPHUUYECKOHN MPOTPECCHUH.

Pemenue 3amay Ha mpuMeHeHHe (GOPMYIIbI CyMMbI OECKOHEUHO YObI-
BAIOLICH r€OMETPUYECKOMN IIPOrPECCUU

IIpousBoaHas u ee npu-
MEHEHHE

O3HaKOMJICHHE C TIOHSTHEM TIPOU3BOTHOM.

Nzyuenue u popmynupoBaHe ee MEXaHUYECKOTO U T€OMETPUIECKOTO
CMBICIIa, N3YYEHHUE AITOPUTMA BBIYHCIICHHS TIPOM3BOJHON Ha IPUMeEpe
BBIUMCIIEHUS] MTHOBEHHOU CKOPOCTH M YIJIOBOT0 KO3 (UIEeHTa Kaca-
TEJIBHOM.

CocraBieHue ypaBHEHUs KacaTelbHOH B 001IeM BUIE.

YcBoenue mpasuil AU pepeHInpoBaHus, TaOIUIbI MPOU3BOAHBIX JIe-
MEHTapHBIX (QYHKIUH, TpUMEHeHHe s TuddepeHIpoBaHus GyHK-
I, COCTABJICHUS] YPABHEHUS KacaTeIbHOM.
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N3yuenune TeopeM o CBSI3M CBOWCTB (PYHKITUU M POU3BOIHOM, (hopMy-
JINPOBKA UX.

[IpoBeseHue ¢ TOMOIIBIO MPOU3BOJHON HCCIICIOBAHUS (QYHKIIUH, 3a-
JAHHOH (OPMYIIOH.

YcTaHOBIIEHUE CBSI3U CBOMCTB (DYHKIIMH M TPOU3BOJIHOM TI0 MX rpadu-
KaM.

[IpumeHeHre TPOW3BOMHOW JUIS PEIICHHS 3aJad Ha HaXOXKICHUE
HaI/IGOJIBLHeFO, HAaNMMCHBIICTO 3HAYCHUA N HA HAXOKACHUC OKCTPEMYMaA

[TepBoobOpazHas u uHTe-
rpan

O3HakoMJIEHHE C OHATHEM MHTErpajia i nepBooOpa3HoM.

N3ydyenue npaBuia BbIUKCIEHMS NepBooOpa3HOl M Teopembl Hbto-
ToHa— JlelOuuIa.

Pemenue 3anau Ha cBSA3b IEPBOOOPA3HON U €€ MPOU3BOIHOM, BBIUUC-
JIEHHE NIepBOOOPa3HOM /I JaHHOW (QYHKLIMU.

Pemrenue 3a1a4 Ha MpUMEHEHNE WHTETPajIa IS BBIYACICHUS pU3NYe-
CKHX BEJIMYMH U IJIOAAen

YPABHEHUMA 1 HEPABEHCTBA

YpaBHEHUS U CUCTEMBI
ypaBHeHuit HepaBen-
CTBa M CUCTEMBbI HEepa-
BEHCTB C JIByMs Iiepe-
MEHHBIMU

O3HaKOMJICHHE C MPOCTEHINUMH CBEACHUSMU O KOpHAX ajreOpaunde-
CKMX YpPaBHEHUM, MOHATUSAMH HMCCJICAOBAHUS YPABHEHHU M CUCTEM
ypaBHEHUH.

M3yuyeHue Teopur paBHOCUIBHOCTH YPaBHEHUM 1 ee mpuMeHeHus. [1o-
BTOPEHHE 3alUCH PELICHUS CTaHJIAPTHBIX YpaBHEHUH, IPUEMOB IIpe-
00pa3zoBaHus ypaBHEHHM JIJIsl CBEJICHUS K CTAHJIAPTHOMY YPaBHEHUIO.

DJIEMEHTbI KOMBMHATOPUKU, TEOPMU BEPOSITHOCTEU U CTATUCTHUKH

OCHOBHBIC TTOHSTHS
KOMOHWHATOPUKH

W3yuenne mpaBuiga KOMOWHATOPHKH W TPUMEHEHHE IPH PEUICHUN
KOMOMHATOPHBIX 33/1a4.

Pemenne KOMOMHATOPHBIX 3324 METOAOM Iepedopa U MO MPaBUITY
YMHOKEHHUSL.

O3HakoMIICHHE C IOHATHAMU KOMOWHATOPUKH: Pa3MEIICHUSIMHU, COYe-
TaHUSIMU, NIEPECTAaHOBKAMU U (OpMyNaMu Ui UX BelYMciaeHUs. O0b-
SICHEHHE ¥ TPUMEHEeHHEe (OPMYII ISl BRIYUCIICHUS Pa3MEeIleHH, TTepe-
CTaHOBOK U COYETaHUI NMpH peleHnH 3ajau.

Oznakomienue ¢ ouHomoM HetoToHa u TpeyronsHukoM I[lackans. Pe-
LIEHHE MPaKTHUYECKUX 33/1a4 C HCIOJIb30BAaHUEM MOHSATHH M MpaBuil
KOMOMHATOPUKHU

DJIEMEHTHI TEOPUHU BEPO-
SITHOCTEN

N3yuyeHue KIacCUYECKOTO ONPENEIICHUS] BEPOATHOCTH, CBOMCTB BEPO-
SITHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEM.

PaccMmoTrpenue npuMepoB BbIUKCIEHUS BEPOATHOCTEN. Pemenue 3anau
Ha BBIYMCIIEHHE BEPOSITHOCTEN COOBITHIT

IIpencraBneHue gaHHBIX
(Tabnuibl, TUarpaMMel,

rpaduxm)

O3HaKOMJIEHHE C MPEACTABICHUEM YUCIIOBBIX JAHHBIX U UX XapakTe-
pUCTHUKAMHU.

Pemienne npakTuueckux 3a1ad Ha 00paOOTKY YMCIIOBBIX JAHHBIX, BbI-
YUCJICHUE X XapPAKTEPUCTHK

I'EOMETPUA

[psiMBIe ¥ TIIOCKOCTH B
IPOCTPAHCTBE

DopMynHMpoOBKa U MPUBEIEHUE J0KA3aTEIbCTB IIPU3HAKOB B3aUMHOIO
PacIoIOKEHUS IPSIMBIX U IUIOCKOCTEN. Pacrio3HaBaHue Ha yepTexax u
MOZEJIAX PAa3IUYHBIX CIIy4aeB B3aUMHOI'O PACIOJIOXKECHUS MPSIMBIX U
IIJIOCKOCTEM, ApryMEHTHUPOBAHHUE CBOUX CYKJIeHNH. POpMYIUPOBAHUE
ONpEIEICHUN, NIPU3HAKOB U CBOMCTB MAapaUICIIbHBIX U NEPICHAUKY-
JIIPHBIX IIJIOCKOCTEM, IBYTPAHHBIX U JINHEWHBIX YIJIOB.

BelnonHeHne nocTpoeHus yIriloB MEXAY IPSIMBIMU, IIPSIMOU U INIOCKO-
CTBIO, MEXAY IUIOCKOCTSIMU 110 OMIMCAHUIO U PaCIIO3HABAHUE UX HA MO-
JEsIX.
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[IpumeHeHne NpU3HAKOB U CBOMCTB PACIION0KEHUS MPSAMBIX U IIJIOCKO-
CTEU IIpHU pPEIICHUH 3a]1a4.

N3o0pakeHne Ha pUCYHKaX U KOHCTPYHUPOBAHKME HA MOJIEIIAX TEPIICH-
JIUKYJISIPOB U HAKJIOHHBIX K MJIOCKOCTH, OPSIMBIX, TTapaJljIeIbHBIX ILIOC-
KOCTEH, YTJIOB MEXIY MPSAMOK U TUIOCKOCTBhIO 1 000CHOBaHUE TTOCTPO-
CHUSI.

Pemenue 3a1a4 Ha BBIYMCIIEHUE T€OMETPUUECKUX BeIMYnH. OnuchiBa-
HHUE PACCTOSIHUSI OT TOYKHU JIO TMJIOCKOCTH, OT MPSIMOM /10 TJIOCKOCTH,
MEXY IIOCKOCTSIMU, MEXIY CKPEHIMBAIOIIMMHUCS MPAMBIMHU, MEXKITY
IIPOM3BOJILHBIMHU (PUT'YpaMU B IIPOCTPAHCTBE.

DopMyJIIUPOBAHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUSX.
N3o0pakeHne Ha YepTekax M MOJCIAX PACCTOSHUS M 00OOCHOBAHHE
CBOUX CyxAeHuW. OnpeneseHrue U BBIYMCICHUE PACCTOSHUN B IPO-
ctpanctie. [IpumeHenrne GopMyI B TEOPEM IIIAHUMETPUU IS Pellie-
HHUS 33]1a4.

O3HakoMJIEHHE C MOHSATHEM MAPALICILHOTO MPOSKTUPOBAHUS U €T0
CBOMCTBaMH.

[Ipumenenne Teopuu 11si 000CHOBAHUS TOCTPOCHUN M BBIYUCIICHUH.
ApryMEHTHPOBaHUE CBOMX CYXKJICHHI O B3aMMHOM PACIOJIOKEHHH
MIPOCTPAHCTBEHHBIX (QUTYD.

MHororpaHHUKH

OrnurcaHue U XapakTEpUCTUKA PA3IMUYHBIX BUJJOB MHOTOTPAaHHUKOB, T1€-
pEUHCIIEHHE UX DJIEMEHTOB M CBOMCTB. M300pakeHne MHOrOrpaHHU-
KOB U BBITIOJIHEHUE TIOCTPOCHUS HA U300paXKEHHUSIX U MOJAEISX MHOTO-
IPaHHUKOB. BbluniciieHue TMHEWHBIX 3JIEMEHTOB U YIJIOB B IPOCTPaH-
CTBEHHBIX KOH(UTYpaIHIX, apr'yMEHTUPOBAHUE CBOUX CYXKACHMA. Xa-
pPaKTepUCTUKA U M300paKEHHE CEUCHMsI, BBIUUCICHUE TUIOMIAIeH MO~
BepxHocTeil. [locTtpoenue npocTeinx cedenuii kyda, mpu3Mbl, Mupa-
Myl [Ipumenenue ¢pakToB u cBeeHUH U3 IaHUMeTpuu. O3HaKOM-
JIEHUE C BUJIaMU CHMMETPHUI B TPOCTPAHCTBE, POPMYIHUPOBAHUE OIIPE-
JIECJICHUN ¥ CBOMCTB. XapaKTEPUCTHUKA CHUMMETPUU TE€J BPALLECHUS U
MHOTOrpaHHUKOB. [[puMeHeHre CBONCTB CHMMETPUH IIPU PELLICHUH 3a-
nad. Mcnonp3oBaHue MPUOOPETEHHBIX 3HAHUW JUISI MUCCIIEIOBAHUS U
MOJEJIMPOBAHNUS HECTIOXKHBIX 3a/a4.

Tena u moBepxHOCTH
BpalllCHUS

O3HakoMJIEHHE C BUJAMU TeJ BpalleHus, GOpMyIHpoBaHUE UX OIpe-
NeJIeHNi ¥ cBOMCTB. DOpMyJIMpOBaHHME TEOPEM O CEUEHUU IlIapa IJI0c-
KOCTBIO | IJTOCKOCTH, KacaTeIbHOM K cepe. XapaKTepucTuka u u3o0-
pa’keHUe Tell BpallleHus, UX pa3BepTKH, ceueHus. Pemenue 3anau Ha
MIOCTPOECHHE CEUEHUM, BBIYMCIICHNUE AJINH, PACCTOSIHUM, YIJIOB, IJIOIIA-
neil. [IpoBeneHne noka3aTeNNbHBIX PACCYXKICHUN IIPU PELICHUH 3a/1a4.
[IpuMeHeHne CBOWCTB CUMMETPHM NPU PEIICHHMH 3a7a4 Ha Tena Bpa-
HieHus, KomOouHamuio Ten. M3o0pakeHrne OCHOBHBIX KPYIJIBIX Tel U
BBITIOJTHEHUE PUCYHKA 110 YCIOBHIO 331a4H.

I/ISMepeHI/ISI B I'COMETpHUUN

O3HakoMJIEHHE C TOHATUSAMM IIJIOIIAIU U 00beMa, aKCHOMaMU U CBOM-
cTBamu. Perienue 3aa4 Ha BBIYMCIIEHUE TUIOIMIAAEH TUIOCKUX QUTYp C
MPUMEHEHHEM COOTBETCTBYIOIIUX (hOPMYIT U (PaKTOB U3 TNIAHUMETPHH.
N3ydyenue TeopeM 0 BBIUMCICHHH 0O0BEMOB MPOCTPAHCTBEHHBIX TET,
peleHue 3a1ad Ha npuMeHeHne (GopMys BeIYUCIEHHsI 00beMoB. M3y-
yeHue (OpMyJ JJs BBIYMCIEHUS IUIOIIAZe MOBEpXHOCTEN MHOTIO-
T'PaHHUKOB U TeJl BpameHus. O3HaKOMJIEHHE C METOJIOM BBIUHCIICHHUS
IJIOLIa/IM TIOBEPXHOCTH cdepbl. Perenne 3ajau Ha BBIUMCIICHUE TLIO-
11a/iell NOBEPXHOCTU IPOCTPAHCTBEHHBIX TEJL.

KoopanHaTe! 1 BEKTOPBI

O3HaKOMJIEHHE C TOHSTHEM BeKTopa. M3yueHne nekapToBoil CHCTEMbI
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KOOpJIUHAT B MPOCTPAHCTBE, MIOCTPOEHUE MO 3aJJaHHBIM KOOpJIUHATAM
TOUYEK U IJIOCKOCTEH, HaX0XAEHUE KOOPUHAT TOYEK.

HaxoxzaeHue ypaBHeHUN OKPYXKHOCTH, CeEpbI, MIIOCKOCTU. Bhruncie-
HUE PAaCcCTOSIHUM MEXAYy TOUKaMHU.

N3ydeHue cBOMCTB BEKTOPHBIX BEITUYMH, MPABUI PA3JIOKEHHS BEKTO-
POB B TPEXMEPHOM IPOCTPAHCTBE, MPaBUJI HAXOXKIACHHUSI KOOPAUHAT
BEKTOpa B MPOCTPAHCTBE, MPABUJI ICHCTBUIN C BEKTOpAaMU, 3aJaHHBIMU
KOOpJUHATaMH.

[IpumeHeHue Teopuu Mpu PEeLICHUH 33/1a4 Ha JEHCTBUS C BEKTOPaMHU.
N3ydeHue ckasspHOro npou3BeIEHUSI BEKTOPOB, BEKTOPHOIO ypaBHe-
HUS IPSIMOH U IIocKocTu. [IpuMenenue Teopun mpu pereHuu 3a-
Jla4 Ha JEUCTBUS C BEKTOPAMM, KOOPAWHATHBIM METOM, NPUMEHEHUE
BEKTOPOB JIsl BHIYMCIICHUS BEJIMUUH YTJIOB U PACCTOSHUIA.
O3HaKOMJIEHHE C JI0Ka3aTEIbCTBAMH TEOPEM CTEPEOMETPHUM O B3aUM-
HOM PacCMOJI0KEHUH MPSAMBIX U INIOCKOCTEN C UCIIOJIb30BAHUEM BEKTO-
pOB.

YYEBHO-METOJUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMBI YYEBHOU JUCHUITJINHBI

Peanu3zanus nporpaMMbl AUCIUIUIMHBI TpeOyeT HAIMUKs y4eOHOTro KaOuHeTa.

O6opynoBanue yueOHOTO KaOMHeTa:

MOOMILHOE aBTOMAaTH3UpOBaHHOE pabouee MecTo Acer aspipa e-1-571-z
1380438

MOOWJIBHBIN KpaH Ha mTatuse Lumien Master View 203x203 cm

MOOUIBHBIA MyIbTUMEANIHBIN poekTop Aser-gqsv0001 101041071

HacTeHHas Jocka — 1

CTOJI mpemnojaBaTens — 1

CTyJ mpenojaBarens -1

mkad — 4

CTOJI yueHHu4Yeckuit — 15

cTyn ydyeHnueckuit — 30

CTEH/IBI- 3

PEKOMEHAYEMAS JIMTEPATYPA
OcCHOBHbBIE HCTOYHUKH:
1. bammmakoB M. . Marematuka (6a30BbIii ypoBeHs). 10 kiace. — M.,2014.
2. bammvakoB M. . Maremaruka (6a30BbIii ypoBeHb). 11 kimacc. — M.,2014.
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