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1. IACIIOPT PABOYEM ITPOI'PAMMBI VUEFHOH JIMCIHUATIINHBI

1.1, O61acTh npUMeHEHHS IPOTPAMMBI:

Pabouas mporpamma oOmeoOpa3oBaTensHOl yueOHOM mucnuruimael  «Maremarukay
npeaHasHayeHa Il U3ydeHHs MaTeMaTUKH B PodecCHOHATBHBIX 006pa30BaTeIbHBIX OpraHU3alHsX,
peanu3yromux o6pa3oBaTeNbHY0 IporpaMMy CpefHero obmero o6pa3oBaHus B IIpeieax OCBOCHUSA
[TIICC3 CIIO na ©Oaze ocHOBHOrO o0mero o0pa3oBaHUsS IO CHEMUATBHOCTH TEXHHYECKOI0
npo¢puas CITO

15.02.10 «MexaTpoHnKka u MOOWJIbHAA PoOOTOTEXHUKA (10 OTPACAAM)»

1.2. Mecro y4eOnoii mucunmniannbl B ctpykrype IIINCC3:
yyeOHas mucuuiUiMHa «MaTtemaTuka» sBisieTcs yueOHBIM IIpeIMeToM 00s3aTeNbHOM
npeaMeTHo# obnactu «Maremartnka n naHpopmMaTuxa» GI'OC cpennero obuero oOpasoBanus.

1.3. ean u 3apa4m y4eOHOI THCHMIIMHBI — TPeOOBaHUSA K pe3yJbTaTaM OCBOCHHUS Y4eOHOH
MUCHILTHHBI:
[MporpamMmma OpHEHTHPOBaHA Ha JOCTHIKEHUE CIEIYIOUINX HeIeH:
- obecrnieueHre cHOPMUPOBAHHOCTH MPEICTABICHUH O COLHANBHBIX, KYIbTYPHBIX X HCTOPUYECKUX
(akTopax CTAaHOBJICHUS MAaTEeMaTHKH;
- obecneuenne CHOPMHPOBAHHOCTH JIOTHYECKOTO, AITOPHTMHUYECKOTO K MareMaTH4ecKOro
MBIIIUTICHHUS;
- obecneuenne cHOPMHPOBAHHOCTH YMEHHH INPUMEHATH IOJYYCHHBIE 3HAHHS IpPH pEIICHHH
Pa3INYHbIX 3a/ad;
- obecneyenne chOPMUPOBAHHOCTH TPEACTABICHIH 0 MAaTEMAaTUKE KaK HacTH OOLIeUeIoBeYeCKOH
KyJIbTYPBl, YHHBEPCAIBHOM $3BIKE HAayKH, II03BOJISIIOUIEM OIMCHIBATE M H3Y4aTh pPEAIbHBIC
IIPOLIECCH U SBICHHSL.

OcBoenne comeprkanus yueOHOH qucHUIUMHBL «Maremarnkay 006ecleunBaeT JOCTHKCHUE
CTYICHTaMH CJEAYIOUX Pe3yJIbTaToB!

* JINYHOCTHBIX:

— chOpPMHUPOBaHHOCTH MPEACTABJICHUH 0 MaTeMaTHKe KaK YHUBEPCAJIBHOM S3bIKE HAYKU, CPEJCTBE
MOJIEIMPOBAHUS SIBICHUH U MPOIIECCOB, HIAEAX U METOJAX MAaTEMAaTHKH;

— MOHHMaHHe 3HAYUMOCTH MaTeMaTHKH IJIsl HAyYHO-TEXHHYECKOro porpecca, ¢hopMHpPOBaHHOCTh
OTHOINEHHS K MaTreMaTHKe KaK K 4acTU OOIIEYENOBEUECKOM KyJIBTYpHl 4epe3 3HaKOMCIBO C
UCTOpHUEH Pa3sBUTH MaTeMaTHKH, IBOTIOLMEN MaTEMaTHUECKUX HACH;

— pa3BUTHE JIOTMYECKOrO MBIIUICHHs, MPOCTPAHCTBEHHOIO BOOOPaXEHUS, aIrOPHTMUYECKON
KyJBTYPbI, KpHTHYHOCTH MBIUUICHUS Ha YpOBHE, HE0OXoauMOM i Oynymiel mpodeccuoHanbHOR
JESTETBHOCTH, AJIS IPOJODKEHMs 00pa3oBaHus U caMo0Opa3oBaHus;

— OBNIAJICHUE MaTEeMaTUYECKUMHU 3HAHUSIMUA U YMEHUAMH, HEOOXOIMMBIMHY B ITIOBCEJHEBHON JKU3HH,
JUIL OCBOCHHSI CMEXHBIX €CTECTBEHHO-HAYYHBIX NUCHUIUIMH M IUCIUIUIMH NPodecCHOHATBHOTO
LMK, JJIs NoydeHus oOpa3oBaHUs B 00nacTsaX, He TpeOyOmuX yriryGleHHOR MaTeMaTHIecCKOH
IIOJTOTOBKY;

— TFOTOBHOCTh U CIIOCOOHOCTH K O0pa30OBAaHHUIO, B TOM YHCJIE caMOO0pPa30BaHUIO, Ha IPOTSKEHHU
BCe JXU3HK; CO3HATEIHHOE OTHOIIEHHE K HEIPEPHIBHOMY 00pa3OBaHHUIO KaK YCIOBHIO YCIIEIHHOM
npodeccroHanbHOR 1 00IECTBEHHOR AESTEIBHOCTH;

— TOTOBHOCTP M CIIOCOOHOCTD K CAMOCTOSITEIBHOM TBOPUECKOH M OTBETCTBEHHOH AEATEIBHOCTH;

— TOTOBHOCTb K KOJUIEKTHBHOH paboTe, COTPYAHHYECTBY CO CBEPCTHHKAMHU B 0Opa30BaTENbHOM,
OOIIECTBEHHO IIOJIE3HOH, yueOHO-HCCIEN0BATENBCKON, TPOSKTHON H IPYTHX BHIAX AEATEIBHOCTH;
— OTHOIIEHHE K npodecCHOHAIBHOMN AESTEIPHOCTH KaK BO3MOXXHOCTH Y4YacTHs B PEIICHUH JTHYHBIX,
OOIIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOLIEHAIMOHAIBHBIX MPOOIIEM;

* MeTarnpeAMeTHBIX:



— YMEHHE CaMOCTOSATEIBHO OIPENENIATh LENU NEATENBHOCTH U COCTABIIATh IUIAHBI HEATENbHOCTH;
CaMOCTOATENBHO OCYIIECTBIIATh, KOHTPOJIMPOBATL U KOPPEKTUPOBATD NEATEIILHOCTD; UCIIONIB30BATh
BCE€ BO3MOXKHBIE DPECYPCHl /I NOCTH)KEHMS TIOCTaBJICHHBIX [€ed W peanu3anud IUIaHOB
JeSITEIbHOCTH; BEIOMPATh YCIIEIIHbIE CTPATETHH B PA3IMYHBIX CHTYAIIHSX,

— YMEHHE NPOOYKTHBHO 00IIaThes M B3aMMOJEHCTBOBATH B MPOIIECCE COBMECTHOM HAEATENBHOCTH,
YUUTBIBATh IO3UIIMH APYTUX YUYACTHUKOB JESTENBHOCTH, 3 PEKTHBHO pa3peiaTb KOHQIHKTHL,

— BJIaJI€HHE HABBIKAMM [03HABATENIbHON, yueOHO-NCCAeA0BATENbCKON U IIPOSKTHOMN HEATEIBHOCTH,
HaBBIKAMH pa3pelIeHus mnpobseM; CHOCOOHOCT M TOTOBHOCTh K CaMOCTOSITENIBHOMY IOMCKY
METOJIOB PEILICHUS MPAKTUIECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOIOB TIO3HAHHUS;

— TOTOBHOCTE ¥ CHOCOOHOCTH K CaMOCTOATENBbHOW  HMH(OPMAMOHHO-IIO3HABATEILHOM
JEATEeIbHOCTH, BKIIOYasd YMEHHE OPHEHTHPOBATHCA B DPA3NHMYHBIX HCTOYHMKAX HHGQOpMAIHH,
KPUTHYECKH OLEHMBAaTh U WHTEPIPETHPOBATh HHGOPMALHNIO, IOJydaeMyl0 |3 pPas3IHyYHBIX
HCTOYHHKOB;

— BJIaJ€HHE S3BIKOBBIMH CPEACTBAMH: YMEHHE SICHO, JIOTHYHO M TOYHO H3JIaraTb CBOIO TOUKY
3PEHHs, UCII0JIB30BaTh aICKBATHLIE SI3BIKOBBIE CPEICTBA,

— BJIQJICHHE HABBIKAMH II03HABATENBLHOU pedIeKCHHM KaK OCO3HAHMS COBEpIIaeMbIX JIEHCTBHH U
MBICJIUTENBHBIX IIPOIECCOB, UX PE3YJIBTATOB M OCHOBAHWM, IPaHUIl CBOETO 3HAHWA W HE3HAHHUA,
HOBBIX IIO3HABATEIBHBIX 3384 U CPEACTB U MX [IOCTHIKEHHUS,

— LEJIEyCTPEMIICHHOCTh B IOMCKAX M IPHUHATUM peleHu#, cooOpa3sUTEeNbHOCTE M HHTYHUIIHS,
Pa3sBUTOCTb IIPOCTPAHCTBEHHBIX [PEICTaBIE€HUH; CIOCOOHOCTh BOCIHPHHHUMATH KpacoTy H
rapMOHHIO MUDA;

* IpeMETHBIX:

InemeHmvl meopuy MHOJICECME U MAMEMAMUYECKOU 102UKU

- OnepupoBaTh MOHATUSMH: KOHEYHOE MHOMXECTBO, 3JIEMEHT MHOXECTBa, IOJAMHOXECTBO,
nepeceueHue M OObEAMHEHHE MHOXKECTB, YHCJIOBBIE MHOXKECTBA HA KOOPIWHATHOM TPSIMOM,
OTPE30K, HHTEpPBaJ, IIOJIYMHTEPBAJ, IPOMEXYTOK C BBIKOJOTOM TOuKOH, rpadudeckoe
IIPEACTaBICHUE MHOXKECTB Ha KOOPIUHATHOM IJIOCKOCTH;

- ONEpHpPOBATh IMOHATHIMM: YTBEPKIACHHE, OTPHUIIAHHE YTBEPXKICHHUS, WUCTHHHBICE H JIOXKHBIE
YTBEP)KICHUSA, IPUYMHA, CIICACTBUE, YaCTHBIH CiIydalt 00IIero yTBepKIeHUs, KOHTPIIpUME;

- IPOBEPSTH IPUHAICIKHOCTD JIEMEHTa MHOYKECTBY;

- HAXOUTh IlepecedeHne U 0ObEIMHEHNE MHOMKECTB, B TOM YHCJIE TIPEICTABICHHBIX rpadUIeCKH Ha
YUCJIOBOU NpsAMOMN M Ha KOOPAMHATHOH ILIOCKOCTH;

- IPOBOJMTH JOKA3aTeNIbHBIE PAaCcCy>KAEHHS ISl 0OOCHOBAaHHUS UCTHHHOCTH YTBEPKICHHH,

Yucna u evipadsicenust

- CpobonHO onepHpoBaTh NOHATHAMM: I€JIO€ YHCIO, AETUMOCTh 4YHCeNl, OOBIKHOBEHHAs IpoOb,
necsiTUyHass [ApoOb, palUOHAIbHOE YHCIO, NPUOMMKEHHOE 3HAYCHHE YHCNIA, YacTh, JIOJIA,
OTHOLUEHHE, [IPOLEHT, TTOBBIICHAE U NOHMKEHNE Ha 3aJJaHHOE YHUCIIO MTPOIEHTOB, MacITad;

- IPUBOUTE IPUMEPBI YHCEI C 3aJaHHBIMUA CBOUCTBAMH JIEIUMOCTH;

- OIepUpOBaTh MOHATHAMHU: JIOTApU(GM UHCTIa, TPUTOHOMETPHYECKAs OKPYXKHOCTh, pagpaHHas U
rpafycHas Mepa yIya, BeJHYHMHA yIjia, 3aJaHHOr0 TOYKOH Ha TPUTOHOMETPHYECKOH OKPYKHOCTH,
CHHYC, KOCHHYC, TAHT€HC ¥ KOTaHI'€HC YIJIOB, UMEIOIIUX ITPOU3BOJIBHYIO BEIMUUHY, YUC/IA € U

- BBINOJIHATE apudMeTHUECKUe eHCTBHS, COUeTast YCTHBIE U IIUCHbMEHHBIE TIPUEMBI, IPUMEHSIS TIPH
He0OXOIMMOCTH BBEIUHCIIMTEIbHBIE YyCTPOUCTRA,

- HaxOIOWTh 3HA4YCHHs KOPHS HaTypaJbHOH CTEMEHH, CTENEeHH C PallMOHATBHBIM IIOKA3aTeNleM,
sorapucmMa, UCIOJB3Ys IPH HEOOXOJUMOCTH BBIYHCIUTENBHBIE YCTPOHCTBA,

- TI0JIB30BAThCA OLEHKOHN M IPUKUAKOHN IPH IMPAKTUYECKUX pacueTax;

- IPOBOJUTH IO M3BECTHBHIM (opMyjaM M MpaBHIaM HpeoOpa3oBaHUs OYKBEHHBIX BBIPAKECHHI,
BKJIFOHAIOIIHX CTENEeHHU, KOPHH, JIorapu(Mbl U TPUTOHOMETPHUECKHE QYHKITHH,

- HaxoIWTh 3HAYEHHUS YHCIOBBIX M OYKBEHHBIX BBIPAXEHUH, OCYIIECTBISIS HEOOXOIUMBIE
IIO/ICTAaHOBKHU U IIpeoOpa3oBaHus;

- H300paxkaTh CXeMaTHYECKH YIoJl, BETHYMHA KOTOPOT0 BEIpaXKeHa B Irpajycax WIH paluaHax;

- MCIIOJIB30BATh IIPH PEeIICHUH 3a1a4 TabINYHbIe 3HAUEHUS TPUTOHOMETPHYECKUX QYHKIIHI YIIIOB;



- BBINIOJIHATE [IEPEBOJI BEIMYUHBI yIIla W3 paAUaHHONH MephI B IPaIyCHYIO ¥ 00paTHO.

Ypasuenus u nepagencmesa

- Pemarp panuonanbHble, MOKa3aTelbHblE W JorapuMUUECKHE YpaBHEHHS W HEPABEHCTBA,
npocTeiiiie HppaloHaIbHbIE B TPUTOHOMETPHYECKIE YPaBHEH s, HEPAaBEHCTBA M WX CHCTEMBI;

- WCTIONIB30BaTh METOMBI PEUICHUS YPaBHEHUMH: MPUBEACHME K BUIY 'TIPOU3BEIEHNE PABHO HYIIIO"
WM "YacTHOE PaBHO HYJIIO", 3aMEHA NePEMEHHBIX;

- UCTIOJIB30BATh METOJ HHTEPBAJIOB [UIS PELUICHUS HEPABEHCTB;

- ICTIOJIB30BaTh rpadyecKuit METON 11t IPHOJIMKEHHOTO pelIeHUS YPAaBHEHHI 1 HEPABEHCTB;

- uzobpaxxaTb Ha TPUTOHOMETPHYECKOH OKPYKHOCTH MHOXECTBO pEIIEeHHH mpocTedimuix
TPUTOHOMETPHUCCKUX YPaBHEHHUH M HEPABEHCTB;

- BBIMOJHATHL OTOOP KOpHEH ypaBHEHMM WM pelIeHH# HEPaBEeHCTB B COOTBETCTBHH C
JOTMOJTHUTEILHBIME YCITOBHSMH U OrPaHHYCHUSAMH.

Dynkyuu

- OnepupoBaTh TOHATHSAMHU: 3aBHCUMOCTEH BETHYHH, (QYHKIHUS, apryMEeHT M 3Ha4YeHHe (PYHKIMH,
00J1aCTh Ompe/ieNieHUs U MHOXKECTBO 3HAUYEHUH QyHKIMH, rpaduK 3aBUCAMOCTH, Irpadux QyHKIMH,
HyIu (QYHKIHM, OPOMEXYTKH 3HAKOIIOCTOSHCTBA, BO3pacTaHHE Ha YHCIOBOM IIPOMEXYTKE,
yOBIBaHHME Ha YHCIOBOM IIPOMEXYTKe, HamOoJsibllee W HauMEHblIEe 3Ha4YeHHEe (YHKIUH Ha
YHCIIOBOM TIPOMEXYTKE, Iepruoardeckas GyHKINS, IEPUOT, YeTHAST U HEUeTHAs (DYHKITHH,

- OTIepHpOBATh NOHATHAMHM: IpsMas U oOpaTHas MPONOPILMOHATBHOCTE, THHEHHAs, KBagpaTHYHas,
sorapudMugeckas ¥ noxkasaresibHas QYHKIHH, TPUTOHOMETPHYECKHE (YHKIIHHN;

- OmpenendTh 3HaueHHe (YHKIMM 1O 3HAYCHHUIO apryMEHTa HpH PasIMYHBIX CH0Co0ax 3aaaHus
byHKIHH;

- CTPOHUTH IpadKH U3YUSHHBIX (YHKIHH;

- OMUCHIBATH IO I'padUKy U B MPOCTEHINNK CITydasx 10 (HopMyiie NOBEICHHE U CBOMCTRA (YHKIIMIA,
HaXOIUTh N0 rpadhuKy YHKIMHA HauOONbIINE i HANMEHBIINE 3SHAYCHMS;

- CTpOMTH OCKHM3 Tpadmka (GYHKIHH, YIOBIETBOPSIOMIEH MpPHUBEACHHOMY Habopy yciIoBuit
(MPOMEXYTKH  BO3pacTaHus/yObIBaHHS, 3HAueHWE (YHKIMA B 3aJaHHOM TOYKE, TOYKH
OKCTPEMYMOB, ACUMIITOTEI, HYJH QYHKIHH U T.1.);

- pewath ypaBHEHHS, NMPOCTEHIINE CHUCTEMBbl ypaBHEHHH, HCIIOJNB3YysA CBOMCTBA (QDYHKIME M HX
rpaduKOB.

Dnemermbl MAMEMAMULECKO20 AHANUZA

- OrmepupoBaTh MOHATHAMHU: IMPOU3BOJHAS QYHKIHMH B TOUYKE, KacaTelibHas K rpaduky GyHKIHH,
IPOU3BOHASA (YHKIIUH;

- BBIYMCIIATH IPOU3BOIHYIO OJHOWIEHA, MHOTOWICHA, KBaJAPATHOrO KOPHS, MPOU3BOIHYIO CYMMEI
byHKIMH;

- BBEIYMCIATH IPOU3BOAHBIE JIEMEHTAPHBIX QYHKIMH M MX KOMOHMHANWHM, UCIIONB3YS CIPaBOYHbIE
MaTepHaJbl;

- HCCJIEeI0BaTh B MPOCTEUIIHX Ciay4asx (GYHKIHH HA MOHOTOHHOCTH, HAXOIWTh HAUOONBIIHE U
HavMeHbIIHe 3HadYeHusd QyHKUNH, CTPOUTH rpadMKH MHOTOWICHOB M NMPOCTEHINNX PAlOHAIBHBIX
GbyHKIHH ¢ HCIIONB30BAHUEM allllapaTa MaTeMaTHYeCKOI0 aHaIu3a.

Cmamucmuka u meopusl 6epoOsmMHOCMeEl, 102UKA U KOMOUHAMOPUKA.

- Vmerp mpencTaBieHHE O JHCKPETHBIX ¥ HEMPEPBIBHBIX CIyYalHBIX BENIHYMHAX U
pacmpezeeHusIX, O He3aBUCHMOCTH CITyYaHbIX BEJTHYHH;

- IMETb TIPE/ICTaBICHHE O MAaTeMaTHIECKOM OKUIAHUH U TUCIIEPCHH CITyYalHBIX BEJIHYUHH,

- IMETb [IPeICTABICHHE O HOPMATbHOM pacIipelel/ICHHH U [TPUMEpax HOPMAJILHO paclpene/ieHHbIX
CITy4aiHbIX BEJTHYMH;

- MOHUMATb CYTh 3aKOHA OOJIBIINX YHCEN M BEIOOPOUYHOTO METO1a U3MEPEHHS BEPOSTHOCTEN;

- UMETh IpeJCcTaBleHde 00 YCIOBHOH BEPOSTHOCTH M O TOJIHOM BEPOSTHOCTH, NMPUMEHSATH UX B
pelIeHHH 3a/1a;

- UMETb NPEJICTaBICHHE O BaXKHBIX YACTHBIX BHAAX PACIpENeNeHU U NPUMEHSTh UX B PEIICHHH
3a/1a4;

- KIMETh MPEACTABIICHHE O KOPPEISIUH CIyUIaiiHbIX BEJIMYMH, O JINHEHHOM perpeccun.



Texcmosvie 3a0aqu

- PemaTs 3aa4u pasHbIX TUIIOB, B TOM YHCIIE 3a/1a4H MOBBIIEHHON TPy IHOCTH;

- BRIOHpATh ONTHMAIBHBINA METOJT PELICHUS 3aa4l, pACCMAaTPHBAas Pa3IHIHBIE METOIBI;

- CTPOUTEL MOJENH PELeHHs 3a1a49y, IPOBOIUTE JOKa3aTeIbHbIE PacCyXICHHUS;

- pewath 3amauu, Tpedyomue nepebopa BapHaHTOB, IIPOBEPKH YCIOBHI, BHIOOPA ONMTHMAIBLHOTO
pe3ynbTara;

- aHAJIM3MPOBATh W HMHTEPIPETUPOBATh PE3yNbTaTbl B KOHTEKCTE YCJIOBUS 3alayd, BLIOUPATH
pELICHHUs, HE IPOTUBOPEUAIINE KOHTEKCTY;

- TIEPEBOJUTH IIPH peIleHUH 3aJaudl HHGOpMAaIMIO U3 OJHOM (GOpMEI B OPYIyIO, UCIONB3YS MPH
HEOOXOAUMOCTH CXEMBI, TaOIHUIIbI, rpaduku, JUarpaMMel,

T'eomempus

- OnepupoBaTh MOHATHAMH: TOUYKA, NpsMas, IUIOCKOCTh B IPOCTPAHCTBE, MapaUIEIbHOCTh H
MEPIICHANKYIISIPHOCTD MPSIMBIX U IJIOCKOCTEH;

- TIPUMEHATH I PEelleHHs 3aj1ay reoMeTprdeckue (PakTel, ecId YCJIOBHS TPUMEHEHHMS 3aJaHbl B
sBHOU G opMme;

- pemaTh 3ala4¥ Ha HaX0XKICHHE NeOMETPHUECKUX BEJMUUH 110 00pasiiaM WK ajirOpuTMaM;

- leN1aTh (BBIHOCHBIE) IUNIOCKHE YePTEIKH M3 PUCYHKOB 0OBEMHBIX (QUTYD, B TOM YUCIIC PUCOBATh BUI
CBEPXY, COOKY, CTPOUTE CEUECHHUSI MHOTOTPaHHHKOB,;

- U3BJIEKATh, HHTEPIPETUPOBATh U MpeoOpa30BEIBATh HHPOPMALUIO O TeOMETPUYECKUX (HUTypax,
MpeICTaBIeHHYIO Ha YepTekKax;

- IPUMEHATH TeOMeTpHYecKHe (aKThl A PELIeHHs 3aiad, B TOM YHCIE IPEANOoJaralonmx
HECKOJIBKO 11aTOB PeIeHHS;

- OIIMCHIBATh B3aUMHOE PACIIONIO)KEHHE MPSAMBIX U INIOCKOCTEH B MPOCTPAHCTBE,

- (popmynupoBaTh cBOMCTBA M NPU3HAKH QUTYD;

- TOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHHUS,

- BIaeTh CTaHAApTHOH KiaccHpuKanued IPOCTPaHCTBEHHBIX GUIyp (MHpaMUbl, IPU3MEL
napajiesienunenanl);

- HaXOUTH 00BEMBI U IUIOMIAY [TOBEPXHOCTEH reéOMETPUIECKIX TeJ C IpUMEHeHneM hopMy.T;

- BBIYUCJISITh PACCTOSHUS U YTJIBI B IPOCTPAHCTRE.

Bexmopul u koopounamet 6 npocmpancmae

- OnepupoBaTh NOHATHAMH JEKapTOBBI KOOPAMHATE! B IIPOCTPAHCTBE, BEKTOP, MOIYJIbL BEKTOpa,
PAaBEHCTBO BEKTOPOB, KOOPIAMHATHI BEKTOPA, YroJl MEXy BEKTOPaMH, CKaJIPHOE TPOH3BEICHUE
BEKTOPOB, KOJUIMHEAPHBIE BEKTOPHI;

- HaXOIUTb PACCTOSIHUE MEXIY IBYMs TOYKAMM, CYMMY BEKTOPOB W IPOM3BEACHHE BEKTOpa Ha
YHCJIO, YIoJl MEXIY BEKTOpPaMH, CKaJpHOE IIPOM3BEJCHHE, pacKialblBaTh BEKTOp 10 IBYM
HEKOJUIMHEAPHBIM BEKTOpaM;

- 331aBaTh ILUIOCKOCTh YPABHEHHEM B JICKapTOBOM cHcTEME KOOPAUHAT;

- pemarth pocTelINe 3aJa4d BBeICHUEM BEKTOpHOro 6asuca.

Hemopus mamemamuxu

- IlpencraBnsaTe BKJIal BBIJAIOMIMXCS MATEeMaTHKOB B Pa3BUTHE MATEMAaTHKH M WHBIX HayUHBIX
obnacreii;

- IOHUMATh POJIb MaTEMATHKH B pa3Butun Poccuu.

Memoowr mamemamuxu

- Hcnonp3oBaTh OCHOBHBIE METOJBI J0KA3aTEIbCTBA, NMPOBOAUTH MOKA3aTEIBCTBO M BHIINOIHATH
OTIPOBEPIKEHHUE;

- IPUMEHATH OCHOBHBIE METOIBI PELIEHHS MaTEMaTHISCKUX 33131,

- Ha OCHOBE MaTeMaTHYECKMX 3aKOHOMEPHOCTEH B MPHUPOAC XapaKTepH3oBaThb KpacoTy Hu
COBEpIIIEHCTBO OKPYKAIOIIEro MUpa U IPOU3BEIEHHH HCKYCCTRA,;

- IIPAMEHATE NPOCTEHINYE MPOrpaMMHBIE CPEICTBA U DIEKTPOHHO-KOMMYHHUKAIIMOHHEBIE CHCTEMBI
IIPH PEIICHHH MaTeMaTHYECKUX 3a1ad.



2. CTPYKTYPA M COJAEP)KAHHUE YYEBHOM JUCIUAIIIAHBI

2.1. O6bem yueOHO#H JHCHUIIINHBI H BUIbLI Y4e0H0i padoThl

Buz yuebHo# paboTh! O6neM yacos

O6bem o0pa3oBaTenbHOI NIporpaMmsbl y4eOHOH AHCIUNIMHBI 254

B TOM YHCJIE:

TEOpeTHYeCcKoe 00yUEeHHE 78
sabopaTopHbIe paboThI (eciu npedycmMompeHo) -
MPAKTHUYCCKIE 3aHATHS (eCau npedycCMOmpeHo) 156
VIHMBU IYATIBHBIA IIPOEKT (eCiu npedycMOmpeHo) -
KOHCYJIbTallu{ 2

camocTosTeNbHas paboTa obydaromerocs (BCEro) (eciu npedycmompeno) -

B TOM YHCJIC.

CaMOCTOsATeNIbHAs paboTa HaJl HHAUBUYATBHEIM IIPOCKTOM (eciu -
npeodycMompeHo)

IIpomexyTounas arrecranus (Ox3amen) 18
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3.XAPAKTEPHCTHKA OCHOBHBIX BUJOB YYEBHOM JEATEJbHOCTH

CTYJEHTOB
COJIEP)XXAHUE XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB JIESITEJIBHOCTHU
OBYUEHMNA CTYIEHTOB (HA YPOBHE YYEBHbLIX NEVMCTBUU)
Bsenenne O3HakOMJICHHE C pOJBI0 MaTeMaTHMKd B HayKe, TEXHHKE, 3KOHOMUKE,

MHGOPMAIHOHHEBIX TEXHOIOTUIX U TIPAKTHIECKOH NESTENbHOCTH.
O3HaKOMIJICHHE ¢ HETSIMU ¥ 3aJadaMyi M3YYeHHS MaTEMaTHKH TIPH OCBOCHHUH
npodeccuit CIIO n cneunansrocteit CI10

AJI'EBPA

Pazsurne noHsiTus
0 YHcIIe

BrinonHenne apuMeTHUeCKHX NEUCTBHH Haj YHCIaMH, COUeTas YCTHBIE U
NYCEMEHHBIE IIPUEMEL.

Haxoxnenne mnpuOmDKEHHBIX 3HAYEHMH BENHYMH W IOrPELIHOCTEH
BbIUUCIICHUN (abCOMIOTHOM ¥ OTHOCHTENBHOW); CpaBHEHHE HUCIIOBBIX
BBIPAXKEHUH.

Haxoxnenue omubok B mpeoOpa3soBaHMAX M BBIYMCICHUAX (OTHOCHTCH KO
BCEM ITYHKTaM ITPOrpaMMBI)

Kopun,
Jorapumsl

CTCIICHH,

O3HakOMJIGHHE C TOHATHEM KOPHS n-M CTENEeHH, CBOMCTBaMH palUKaJOB U
IpaBWIaMH CPaBHEHHUS KOPHEH.

QopmynupoBaHHe ONpeleNeHus KOpPHS M CBOWCTB KOpHEH. Brrumcnenue u
CpaBHEHHE KOPHEH, BBINIOJIHEHNE TIPUKUIKHI 3HAYCHUS KODHS.
ITpeobpazoBanue 4YHUCHOBBIX M OYKBEHHBIX BBIPAXKCHHH,
paauKabl.

Brinosnnenue pacueToB 1o GopMyIaM, COAEPKAMUM PagUKalbl, OCYIIECTBIIAA
HeoOXO0IUMBIE MTOJCTAaHOBKY U IIpeoOpa3oBaHusl.

OmpeneneHue paBHOCUIBHOCTH BBIpRXKEHMH ¢  paJuKalaMH.
MppalMOHAIbHEIX YPaBHEHUH.

O3HaKOMJIEHHE C ITIOHATHUEM CTEIIEHH C JeHCTBUTEIBHBIM II0KA3aTeIIEM.
Haxoxnenne 3HaueHHH  CTENEHM, HCIONB3YyS IpH  HEOOXOIUMOCTH
HHCTPYMEHTAIbHBIE CPECTBA.

3anuceiBaHNe KOPHS 1-f CTEIICHH B BHJIE CTENEHH C APOOHBIM IOKa3aTeneM U
Hao0OpOT.

QopmynupoBaHue  CBOMCTB  cTeneHed.  BeucieHne  cremeHed ¢
pallMOHANBHBIM TOKa3aTeNIEM, BBIOJIHEHUE IPUKHIKH 3HAYCHUS CTEIICHH,
CpaBHEHME CTEIEHEH.

[IpeoOpazoBanre YHCIOBBIX M OYKBEHHBIX BBIP@KEHHMH, COAEpXKalux
CTENIEHH, MpUMEHss CBOMcTBa. PemneHue 10Ka3aTeslbHBIX YpaBHEHMH.
OsnakomiieHHe C IPUMEHEHHEM KOpHEH M CTeleHed IpH BBIYUCIECHHH
CpeaHUX, IeJIEHHH OTPE3Ka B «30JIOTOM CEYEHHH. PeIIIeHI/IerHKJ'Ia,IIHBIX
33124 Ha CJIOKHBIE IPOLEHTEHI

COACPIKALINX

Pemenne

IIpeoOpazoBanmne
ajirebpanvdecKux
BBIPAMEHUH

Bemonuenne  npeobpa3oBaHUM — BBIpAXECHUH, bopmy,
CBSI3aHHBIX CO CBOHCTBaMU CTereHel u jorapudmos.
Omnpenenenue  06JacTH  HOMYCTHMBIX — 3HAa4E€HUH
BBIP@)KECHHUS.

Pemenue orapu(pMUUYEeCKUX ypaBHEHHH

IpHMEHEHHE

JorapuMuIecKoro

OCHOBBI TPUTTOHOMETPHUH

OcHoOBHBIE TOHATUS

V3yuenne paguiaHHOTO METOJa W3MEPEHHs YIJIOB BpAIICHHS HHX CBA3M C
rpagycHoit mepoit. M3obpaxkeHne YrioB BpalleHHS Ha OKPYXXHOCTH,
COOTHECCHHE BEJIMYMHEI YIJIa C €r0 PACIIONOXKEHHAEM.

@opMyIHPOBaHUE ONPEICICHUN TPUTOHOMETPUIECKNX (QYHKIMHA Ul YIJIOB
II0BOPOTA ¥ OCTPBIX YIJIOB MPSIMOYTOJBHOTO TPEYTONBHUKA U OOBACHEHHE HX
B3aHMOCBSI3H
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OcHoBHBIE [IpuMeHEHHE OCHOBHBIX TPUTOHOMETPHUYECKHX TOXKAECTB MJsl BEIYMCIICHHS
TPHrOHOMETPUYECKHE | 3HAUEHHH TPHTOHOMETPAIECKUX YHKIMH 10 O/IHOM U3 HUX
TOXKIECTBA
IlpeoGpazoBanus W3yuenne OCHOBHBIX (OPMYJ TPUIOHOMETPHM: (QOpPMYNbI CIOXKEHHS,
npocTemmnx yIBOEHMs, MpeoOpa3oBaHUsl CYMMBI TPHUTOHOMETpHYeCKMX GyHKIuUHE B
TPHTOHOMETPUYECKHX | IIPOU3BEACHHE M NPOM3BEJACHHS B CYMMY M NPUMEHEHHE IPH BBIYHMCIICHHH
BbIpaKeHHIl 3HAYEHUs TPUIOHOMETPHUYECKOTO BBIPAXKCHUS U YIIPOIICHUS €T0.
O3HakoMJIEHHE CO CBOMCTBAMH CHMMETPHH TOYEK Ha €IUHUYHON OKPYKHOCTH
¥ IPUMEHEHHUE HX JUIS BBIBOAA GOPMYJI IIPUBEICHHUS
Ilpocrefimue Pemenne mo d¢opMynaM H TpPHUTOHOMETPHYECKOMY Kpyry HpOCTEHIIHX
TPHrOHOMETPUYECKHEe | TPUTOHOMETPHIECKHX YPABHEHHH.
ypaBHEHHSA n | [I[pumenenne oOIMX METONOB pEHICHHWs YypaBHEHUH (TIpUBENEHHE K
HepaseHcmea JMHEHHOMY, KBaJpaTHOMY, METOI pa3loXKEeHHS Ha MHOXKHUTEIH, 3aMEHBI
HePEMEHHOM) NPH PELICHUN TPUTOHOMETPHUYECKHX YPaBHEHHUH.
VMeHMe OoTMeuyaTh Ha Kpyre pPelIeHHs MPOCTeHINHX TPHUTOHOMETPUYECKUX
HEPaBEHCTB
Apkcunyc, O3HaKOMJICHHE C TIOHSATHEM OOpaTHBIX TPUTOHOMETPUYIECKUX (DYHKIMH.
apPKKOCHHYC, Wsydyenune ompeneneHWi apKCHHyca, ApKKOCHHYyca, apKTaHTeHca YHCHa,

APKTAaHI€HC YU Ia

dbopMyupoBaHKe WX, H300paXeHHEe Ha  eOUHHYHON

IpUMEHEHHE [IPH PELICHUH YPaBHEHUH

OKPY>XKHOCTH,

OYHKIUMU, UX CBOMCTBA U TPA®UKH

DOyHKuH.

IlousiTue 0
HeNnpepbIBHOCTH
$yHKIMH

O3HakoMJIGHHE C MOHATHEM MEPEMEHHOM, IpUMeEpaMyl 3aBUCHMOCTEH MEXIy
TIEPEMEHHBIMH.

O3HaKoOMJICHHE C TIOHATHEM TpaduKa, ONpeeseHue TPHHAIIEKHOCTH TOUKU
rpapuky ¢yHkumu. OnpenencHue o GopMmyne NpoCTeHINeHd 3aBHCHMOCTH,
Bijga ee rpaduka. Brlpaxenue mo Qopmyre OAHOH IepeMEHHOH uepe3
IpyTHE.

OsHakoMJICHHE ¢ OTIpeaeieHreM QYHKIINH, GOpMYIHPOBaHHE €To.
Haxosxnenne o6acTi onpe/esieHns U 00J1acTy 3Ha4eHuH QyHKIUH

CpoiicTBa pyHKIUM.
I'paduueckan
HHTepPIpeTaLHs.
IIpumepnl
(pyHKUMOHAIBLHBIX
3aBHCHMOCTEH B
peajbHBIX Mpolueccax
U SIBJICHHAX

OsHakoMJjieHHe ¢ TpuMepaMH (YHKIHOHANBHBIX 3aBHCHMOCTEH B pearbHBIX
npoleccax ¥3 CMEXHBIX JUCLHUILINH.

O3HaKOMJIEHHE C JIOKa3aTeNbHBEIMH DPACCYXKICHUAMH HEKOTODPLIX CBOMCTB
JMHEHHOU W KBaapaTHUHOH (QYHKIMH, IPOBEJCHUE UCCIEOBAHM TMHEHHOM,
KyCOYHO-JIMHEHHOM, JpoOHO-TMHEHHON W  KBagpaTW4YHOH  QyHKumi,
noctpoenue ux rpaduxos. Ilocrpoenne u urenue

rpaduxos gyukmuit. Uccrnenopanue GyHKIuH.

CocraBnenne BHAOB (GYHKIMH 1O JaHHOMY YCJIOBHIO, pELIECHME 3a1a4 Ha
9KCTPEMYM.

Brmonuenue npeoGpazosanuii rpaduka GyHKINN

O6paTHble GyHKIHI

Usyuenue nonsmus obpamuoti ¢ynkyuu, onpeleleHue BUIA U NOCMpOeHUe
epauxa obpamnoi Gyukyuu, HaxodicOenue ee obracmu onpeoeseHus u
obnacmu 3nayenut. [lpuMeHeHHe CBOMCTB (YHKUMHNPH HCCIIETOBAHUU
ypaBHEHHUI ¥ PELICHHH 3a1a4 Ha SKCTPEMYM.

O3HaKOMJICHHE C ITOHSATHEM CIOKHOH QYHKIHMH

CreneHHbIE,
NoKa3zarejbHbIE,
JorapupMuvecKue M
TPUTOHOMETPHYECKHE
¢pyakunn. OOparTHble
TPUTOHOMETPHYECKHE
Ppynxunn

Brrauciienve sHaueHnH GyHKIUHA 10 3HAYEHHUIO apr'yMEHTa.

OmpeneneHne IOJNOXKEHHS TOYKM Ha Tpaduke IO €e KOOpIHHAaTaM U
HaobOopoT.

Hcmonb3oBanue CBOWCTB (QYHKIMM IS CpaBHEHUsS 3HAUCHMH CTerneHed u
norapumoB.

ITocTpoeHue rpauKOB CTENECHHBIX U JIOTAPHGMUUECKHX QYHKIHH.

Pemenue moxasaTeNpbHBIX M JIOTapU(PMHUUECKIX YPaBHEHUH W HEPAaBEHCTB IIO
W3BECTHBIM JIFOPUTMAaM.
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O3HakoMJIeHHE C TIOHSITHEM HENPEepBIBHOH MNEepHOANYecKoil GyHKIUH,
(opMyTMpOBaHKE CBOUCTB CHHYCA ¥ KOCHHYCA, MOCTPOSHHE HXTPaQHKOB.
O3HakoMJIeHHE C TIOHATHEM TapMOHWUYECKHX KoyebaHu! U IpHMepamu
TapMOHHMYECKMX KOJieOaHUHM Ui OMHMCAaHUs HPOIEeCcCOB B (U3HMKE W APYTHX
o0Jy1acTAX 3HAHUS.

O3HakOMJIEHWE C TIOHATHEM pa3pblBHOM INEPUOIMYECKON  (YyHKIUH,
dopMmynHpoBaHUE CBOHCTB TaHTe€HCa W KOTAHTEHCA, IIOCTPOCHHE WX
rpad)uKoB.

[Tpumenenue CBOMCTB byukuit JUIS CpaBHEHUSA 3HAYEHU N
TPUTOHOMETPHUECKUX GYHKITUH, pelIeH s TPUTOHOMETPHYECKHX YPaBHEHHUIA,
Iocmpoenue epaguxos 00pamHuIX  MPUSOHOMEMPUYECKUX DVHKYUY U
onpeoesieHue no paguxam ux céolicms.

BrmosHenne npeobpa3zoBaHust rpadHKOB

HAYAJIA MATEMATHYECKOTI'O AHAJIM3A

IHocenoBaTeIbHOCTH

O3HaKOMJIEHHE C TIOHSTHEM YHCJIOBOM MOCIIEAOBATENLHOCTH, CIOCOOaMH ee
3aJaHusl, BEIYUCICHUSIMH €€ WICHOB.

O3Haxomiene ¢ NOHAMUEM Npedeia NOCLe008ameIbHOCMU.

O3HaKkOMJICHHE C BBIYHUCIEHHEM CYMMBI GECKOHEYHOTO HHCIIOBOTO psla Ha
IpUMepe BBIYMCICHHUS CYMMBI OECKOHEYHO YOBIBAIOUICH IeOoMETPUUYECKOH
IPOIPECCHH.

Pemenue 3amau Ha npuMeHeHue GopMyJbl CyMMBI OeCKOHEUHO yOBIBaromIen
reOMETPHYECKOM ITPOTrpecCHH

IIponsBognas wu ee
NpUMeHeHue

O3HaKOMJICHHE C TIOHSTHEM [IPOU3BOIHOH.

N3yyenue u (GOpMYJTHPOBAHHE €€ MEXAHUYECKOTO0 M IeOMETPUYECKOTO
CMBICIIA, H3YyYCHHE aIrOpPUTMa BBIUHCIEHUS I[POU3BONHON Ha TIpHMeEpe
BBIYHCJICHH MTHOBEHHON CKOPOCTH ¥ YIJIOBOTO K03 hunreHTakacaTeIbHOM,
CocraBiieHue ypaBHEHHS KacaTeJbHON B 00IIEM BH/IE.

Vepoenne — mpaBuwn  guddepeHmmpoBanus,  TaONHIEI  [TPOHU3BOTHBIX
BNIEMEHTapHBIX (QYHKIMH, MpUMeHeHue i IubdepeHupoBatus (YHKIIHIA,
COCTaBJICHHS YPaBHEHHUS KacaTeJbHOM.

W3ydenne TeopeM 0 CBSI3M CBONCTB (PYHKIMHU M NPOU3BOAHOM, GopMynupoBKa
uX.

[TpoBesneHue ¢ MOMOIIBIO IPOU3BOAHON HCCIENOBAHHSA (QYHKIUH, 3aTaHHON
dopmyoii.

VYcTaHOBIIEHHE CBSI3M CBOMCTB (DYHKITMM M MPOM3BOAHOM M0 X rpadukam.
IlpumeHeHne TpOW3BOAHOM Ui  pelleHHs 3amgad  Ha  HaxXOXJICHHE
HanbOoJIBIIET0, HAUMEHBLIEr0 3HAYEHIS U Ha HAXOXKJICHHE SKCTPpEMyMa

IlepBooOpa3nas
H HHTErpa

O3HaKoOMJIEHHUE C TIOHATHEM UHTErpaia H nepBoodpa3Hoi.

Uzyuenue npasuia BEIYUCIEHUS IepBO0Opa3HOL U TeOpeMEbI

Herorona— Jleitbuuna.

Pemenune 3amau Ha CBsI3p IepBOOOpasHOM M ee MPOH3BOTHOM, BBHIUUCIIEHHE
nepBooOpa3Hoi NI NaHHOH QYHKIUH,

Pemenue 3amay Ha NpUMEHEHME HHTETpala [UIS BBIMUCICHHS (QU3HISCKHX
BEJIMYHMH U IUTOaAeH

YPABHEHNIA 1 HEPABEHCTBA

YpaBHueHust H
CHCTEMBI

YPaBHEHHH.
HepaBencrBa "
CHCTEMBI HEPABEHCTB
c ABYMSH
nepeMeHHbIMHU

O3HakoMJIeHHE C DPOCTEHIINMH CBEICHUSMH O KOPHSX alreOpanyecKux
YpaBHEHUH, IOHATUSAMH HCCIIEIOBAHUS YPABHEHHH U CHCTEM YpaBHEHHU.
WsyueHne Teopum paBHOCWIBHOCTH YpaBHEHHH ¥ €€ IpUMEHEHHS.
IloBrOopeHre 3amMcH  pellleHWsT CTaHAApPTHHIX  YpaBHEHHM, IIpHEMOB
npeoOpa3oBaHusl YpaBHEHUH A/ CBENCHHUS K CTaHIApPTHOMY YPaBHEHHIO.
Pemenne  panuoHanbHBIX, MppalvoHAIBHBIX, [IOKa3aTeIbHBIX |
TPUTOHOMETPHUYECKUX YPAaBHEHUH U CHCTEM.
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Hcnone3zoBanue cBOUCTB M rpadukoB QYHKUUHA IIS pEHICHHS ypaBHEHHIA.
[ToBTOpEHNE OCHOBHBIX IIPUEMOB PEILECHHUS CHCTEM.

Pemenve ypaBHeHHH C IIpUMEHEHHEM BCEX IPUEMOB (paslioKeHHd Ha
MHOXXHTENIM, BBEICHHA HOBBIX HEU3BECTHBIX, IIOJICTAHOBKH, rpadyudeckoro
METO/1a).

Pemenue cucreM ypaBHEHHH ¢ IIPUMEHEHHUEM Pa3IMUHBIX CIOCOOOB.
OsHakomyieHHe ¢ OOIIMMM  BONPOCAMH  PEIICHHS  HEPaBEHCTB U
UCTIOJB30BaHKE CBOHCTB U IpadUKoOB QYHKIIMI NIpH pellIeHH  HEPABEHCTB.
Pemienre HepaBeHCTB M CHCTEM HEPABEHCTB C INPUMEHEHHEM Da3IMYHBIX
criocoboB.

ITpumeHeHne MaTeMaTHYECKMX METOMOB Ul pEIUeHHs COJepIKaTellbHBIX
3a7a4 M3 pasMuHbBIX obyacTedl Hayku W NpakTukd. WHTepHpeTHpOBaHue
PE3yNBTATOB C YUETOM PEATbHBIX OrpaHHYeHui

3JIEMEHTHI KOMBUHATOPUKHU, TEOPUU BEPOSITHOCTEN U CTATUCTUKH

OcHoBHBIEC NOHATHS
KOMOMHATOPUKH

Wsydenne npaBuna KOMOMHATOPHKM H TIPEMEHEHHE I[IPH  pEIICHHH
KOMOMHATOPHBIX 3a1ad.

Pemenne koMOMHATOpPHBIX 3afad MeETOJOM mepedopa HW IO IMpaBHIY
YMHOXECHHSL.

O3HakoMJIE€HHE C  TOHATHUSMH  KOMOWHATOPHKH:  pa3sMENICHUSIMH,
COUECTaHMAMH, NIEPECTAHOBKAMHU H HOPMYJIIaMU JJIsl UX BBIYUCIICHUSL.
O6pscHeHne W TpuUMEHEHHE (opMysl JUI1 BBIMHCIEHUS pPa3MELICHHHH,
IIEPECTAHOBOK M COYETAHHH IIPH PELICHUH 33712,

Osnakomnernue ¢ bunomom HrroToHa u TpeyronpaukoM [lackans.

Pemenve mnpaxkTHueckMx 3alady C MCIOJB30BAHHEM [MOHATHH W IIPaBHII
KOMOMHATOPHKH

DJ1eMeHTBI TeOpuH

I/IsyquI/Ie KITACCHYCCKOT'O OIIPCACIICHUA BECPOATHOCTH, CBOMCTB BEPOATHOCTH,

BEPOATHOCTEH TEOPEMBI O CYMME BEPOSTHOCTEH.

PaccmoTpeHye mprMeEpoOB BBIYMCICHMS BeposTHOCTel. PereHue 3amay Ha

BBIYMICIICHHUE BEPOSITHOCTEH COOBITHI]
Ipencrapienue O3nakomieHHe ¢  TPEOCTaBICHHEM  YHCIIOBBIX  JAHHBIX M HX
JAAHHBIX (TaGunel, | XapaKTepUCTUKAMH.
AUArpaMMBbl, Pewenyie mnpakTmdeckux 3amay  Ha 00pabOTKy UHCJIOBBIX  JAHHBIX,
rpaguxn) BBIUHCIIEHUE UX XaPAKTEPUCTHK

T'EOMETPUSI

IIpsimbie u u1ockocTH | DopMynupoBKa 5 [IpUBENICHHE JI0Ka3aTeNbCTB [IPU3HAKOB

B MPOCTPAHCTBE

B3aUMHOTOPACIIONOXKEHHUsST MpPSAMBIX H  IUIOCKOCTeH. PacrosnaBanme Ha
YepTekax ¥ MOJEIIIX Pa3sIMYHBIX CIIy4aeB B3aUMHOIO PACHOIOKEHHUS MPSMBIX
H IIJIOCKOCTEH, apryMEHTUPOBAHUE CBOUX CYXICHHH,

QopMmynHupoBaHHe ONpeneNieHHH, NPH3HAKOB H CBOMCTB MapajUleNbHBIX U
TEPIEHINKYIISIPHBIX IIOCKOCTEH, IBYTPaHHEIX M JIMHEHHBIX YTIIOB.
BemonHenyne noCcTpOCHUS YIJIOB MEXIY TIPSIMBIMH, IPSIMOM U IIOCKOCTBIO,
MEXIy MIOCKOCTSAMH I10 OTIMCAaHUIO U PACIIO3HABAHHE UX HA MOIENX.
IlpumeHeHHEe NPU3HAKOB M CBOMCTB PACIONIOKEHUS MPSAMBIX M ILUIOCKOCTER
IIPU PELIeHUH 3a/1aH.

NszobpakeHne Ha  pUCYHKaX W  KOHCTPYHPOBAaHHE Ha  MOJIENAX
IEPIEHIUKYIIPOB M HAKIOHHBIX K IUIOCKOCTH, IPSMBIX, MapajjiejbHBIX
IUIOCKOCTEH, YIJIOB MEXTy IpsIMOM M IUIOCKOCTBIO #  00OCHOBaHME
HOCTPOCHUS.

Pemenne 3amay Ha BBIYMCICHHE T€OMETPHUYECKUX BenuuwH, OnuchiBanue
paccTosHUsA OT TOYKM [0 IIJIOCKOCTH, OT NPSAMOH 10 IUIOCKOCTH, MEXKIY
IUIOCKOCTAMM, MEXy CKPEIHBAIOIIUMHUCS IPSIMBIMU,MEXIY IPOU3BOIBHEIMU
durypamu B IpoCTpaHCTBE.
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dopMyHpoBaHUE U JOKa3bIBaHHE OCHOBHBIX TEOPEM O PACCTOSHUAX (TEOpEM
CYILECTBOBAHHS, CBONCTBA).

N3ob6paxkeHne Ha depTexkax M MOJENSIX PacCTOSHUS M OOOCHOBAHHE CBOMX
cyxnenuit. OrmpeneneHde Y BBIYKUCICHHE PAcCTOSHUM B NPOCTPAHCTBE.
[Tpumenenue GopMyst U TEOpEM ITAHUMETPUH UL PEIICHUS 3a1a.
OsHakoMiIeHHE C TIOHATHEM MAPALIEIBHOTO TIPOSKTHPOBAHUS U €ro
cBOHCTBaMHU. Dopmynuposanue meopemvl 0 NIOWAOU OPMOSOHANLHOU
NpOEeKYUU MHO20Y20bHUKA.

[Ipumenenue Teopuu Asst 0OOOCHOBAHUS IIOCTPOSHUH U BEIYHCIIEHUH.
ApPryMEHTHPOBaHHE CBOMX CYXAEHHH O B3aMMHOM  DacIOJOXKEHUU
IPOCTPAHCTBEHHBIX QUTYD

MHororpaHHuKH

Oriucanue W  XapakTEepUCTHKa pPasMMYHBIX BHIOB MHOTOTPaHHHUKOB,
IIEpEeYHCIIEHNE UX DJIEMEHTOB U CBOMCTB.

N3o0paxeHne  MHOTOTPaHHHKOB ¥ BBHINOJHEHHE  TOCTPOCHHS  HA
M300pakeHUSX U MOJEIISIX MHOTOTPaHHUKOB,

Beraucnenue JMHEHHBIX OJIEMEHTOB M YIVIOB B IIPOCTPAHCTBEHHBIX
KOHGHUTYpalHusIX, apTryMEHTHPOBAHNE CBOUX CYKICHUH.

XapakTepucTHKa M W300paXEHHE CEUYCHUS, pA3gepmKu MHO202PAHHUKOG,
BBIYHCJICHHE TUIONIA el TOBEPXHOCTEH.

[Toctpoenne mpocTeiux ceyeHuit Kyba, Mpu3Mel, mupaMusl. [IpuMenenue
(baKToB U CBEACHUH U3 IUIAHUMETPUH.

O3HakOMJICHHE C BHAaMH CHMMETPHH B IpOCTpaHCTBE, (OPMYIUPOBAHUE
OIpefeIeHNH U CBOMCTB. XapaKTepUCTHKA CHUMMETPHM TeNl BpaIlECHUs U
MHOTOTPaHHHKOB.

[IppMeBenne CBOWCTB CUMMETPUH IIPU PEIICHUH 3aJa4.

Hcnonp3oBanue  NpHOOPETEHHBIX  3HAHWH A WCCIENOBAaHUS U
MOJIETMPOBAHUS HECTIOKHBIX 3a/1a4.

N300pakeHHe OCHOBHBIX MHOIOTPAaHHMKOB X BBIIIOJHEHUE DPUCYHKOB IIO
YCJIOBHSIM 33124

TeJsia ¥ MOBEPXHOCTH
BpalieHHs

O3HaKkOMJIGHHE ¢ BHJIAMH TEJI BpaleHus, GOpMYIHPOBaHHE UX OINPEICTICHUH
H CBOMCTB.

QopMyNIUpOBaHHE TEOPEM O CEYSHHH IIapa IUIOCKOCTBIO M IUIOCKOCTH,
KacaTteJIbHOl K chepe.

XapakTepHCTHKa U H300paKeHHE Tel BpaIlleHUs], UX Pa3BEepPTKU, CEUCHUS.
Pewrenvie 3amay Ha MOCTPOCHHME CEUCHHH, BBHIYHUCICHHE UIMH, PACCTOSHHIM,
yrioB, miomanei. [IpoBeneHne noKa3aTEeNbHBIX PACCYXACHUN NIPU pPeLICHUH
3a]1ay.

[lpuMenenne CBOMCTB CHMMETPHHU TIPH pEIISHWM 3a]ay Ha Tejla BpalleHHs,
KOMOHMHAIHIO Te.

M300pakeHHe OCHOBHBIX KPYIJIBIX TEJ U BBIOJHEHUE PHCYHKA [0 YCJIOBHIO
3anaun

Nzmepenus
reoMeTpun

O3HaKOMJIEHHE C MOHATUSAMH IUIOMAIN U 00beMa, aKCHOMaMHU M CBOHCTBaMH.
Pemenne 3amad Ha BBIYHCIICHUE IUIOMIANEH MIIOCKUX (QUTYp ¢ MPUMEHEHHEM
COOTBETCTBYIOIIMX (OpMYT ¥ (aKTOB U3 INIAHUMETPUH.

W3yyenue TeopeM O BBIYHCIEHHM 00BEMOB IPOCTPAHCTBEHHBIX TeJl, pelIeHHE
3aJa4 Ha mpuMeHeHHue HopMyJT BEIYUCIIEHHS 00BEMOB.

Hsyuenne  Qopmyn  [uis  BBIUMCIEHHS  IUIOMIafedl  [MOBEpXHOCTEH
MHOTOTPaHHUKOB H TEJI BpallleHHUs.

O3HaKOMJICHHE C METOIOM BBIUHCIICHHUS TUIOMAAN TOBEPXHOCTH Chephl.
Pemenune 3a1a4 Ha BBIMMCICHUE IJIOMaACH MOBEPXHOCTH IPOCTPaHCTBEHHBIX
Tes
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Koopaunatsl
BEKTOPBI

O3HakoMJIeHHEe C TIOHATHEM BeKTopa. V3yueHue IeKapTOBOH CHCTEMBI
KOOpAHMHAT B [IPOCTPAHCTBE, IIOCTPOCHHUE 110 3aJaHHBIM KOOPJAWHATAM TOYEK
IIOCKOCTEH, HAX0XKIEHUE KOOPAUHAT TOYEK.

Haxoxmenve ypaBHEHHH OKpPYXHOCTH, c(epbl, IUIOCKOCTH. Brrumcnenue
PACCTOSHUM MEXTYy TOYKAMH.

W3yueHne CBOMCTB BEKTOPHBIX BEJIMYMWH, MPABUI PA3OKEHHUS BEKTOPOB B
TPEXMEPHOM MPOCTPAHCTBE, IPABHJI HAXOXKIEHHUS KOOPIMHAT BEKTOpa B
IIPOCTPAHCTBE, MPABUJI ICHCTBHH C BEKTOPAMH, 3aJaHHBIMU KOOPANHATAMH.
[IpriMeHeHYe TEOPUH [IPH PeLISHUH 3a1a4 Ha AeHCTBUS C BEKTOPaMH.
M3yueHne CKaJSpHOTO MPOM3BENCHHS BEKTOPOB, BEKTOPHOI'O YpaBHEHHS
IPSIMOM M IIOCKOCTH. [IprMeHeH e TEOpHH HpH PEeLIeHNH 3a1ay Ha JeHcTBHS
C BEKTOpaMH, KOOPAMHATHBIA METOI, TPUMEHEHIE BEKTOPOB ISl BEIYMCIICHUS
BEJIMYMH YITIOB M PACCTOSIHHUI.

O3HaKkOMJIGHHE C JI0Ka3aTejJbCTBAMH TEOPEM CTEPEOMETPUH O B3aMMHOM
PACIIOJIOKEHUH MPSIMBIX M IUIOCKOCTEH C HCIOJIb30BAHHEM BEKTOPOB
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4. YCJIOBUS PEAJIM3AIIMA YUYEBHOM TN CHUILIAHBI
4.1. MaTepuaibHO-TEXHHYECKOE 00ecne eHme

Jns peanusauuy nporpaMMbl yueOHOH mUCHMIIIEHBI «MareMaTuka» HpeLyCMOTPEHBI
CIIeIyIOIINE CIeIHaNbHbIe TOMEIICHHUS:

KabuHeT «MaTeMaTHKW», OCHAIIEHHBIH O0OpyIOBaHHEM: HArJIAOHBIMA ITOCOOMAMHY,
OKPaHHO-3BYKOBBIMH  TI0COOUsAMH,  HH(QOPMAIMOHHO-KOMMYHUKAIlMOHHBIMKA  CpPEACTBAMU;
TEXHHYECKUMH CPEICTBaMH OOy4YeHHs: MarHUTHO-MEIOBOHM IOCKOM, MyJIBTHMEIUAIPOEKTOPOM,
HOYTOYKOM, BBIXOIOM B HHTEPHET.

4.2, YueOHO-MeTOAHYECKOE H HHPOPMANIHOHHOE 00€cTIeYeHHe
4.2.1. Kuuroobecne1eHHOCTh

HanmeHoBaHue IUTepaTyphl; aBTOP, HA3BaHHE, BUI Ton Konuiectro Hanuuwne B
U3IaHHS, H3AATENBCTBO W3JaHus IK3EMILISAPOB JNeKTPOHHON
u3auuii B 6ubnuorexe Bal'y

6ubnnoreke Bal'Y B
COOTBETCTBHE C
oroc coo

OcHoBHasi IMTEpaTypa
AjreOpa 1 Havyasna MaTeMaTideckoro aHanusa: 10 - 11
KJaccsl ; ydeOHHK 1S 001eo0pa3oBaTesbHbIX
opraHu3aumii : 6a30Bbll ¥ yriryGnéHHbIH yposHu / 111 2017 50
A. Anmnmos [u nop.] .- 4-e u3n. — M. [Ipocsewenne,
463 c. ISBN 978-5-09-045929-7.
eomerpus: 10 - 11 knaccs! : yueOHUK A5
06meo6pa3oBaTesbHBIX OpraHu3aunii : 6a3oBblil U
yriy6nénnsiii ypossu / JI. C. AranacsH [ gp.] — 4-e 2017 50
u3a. — M.: Ipoceewenue, 255 ¢. ISBN 978-5-09-
046610-3.

JloronauTenbpHas ureparypa
Mopaxosuu, AT. Aurebpa " Havana
MaTemariueckoro asammsa: 10 - 11 kmacesl : B2 4./ A.
I". Mopaxosud .- 13- u3n., crep. - M.: Muemosusa, Y.
1: YuebHuxk. - 400 c. ISBN 978-5-346-01992-3.
Mopaxkosud, ATl Anre6pa u Havasja
Maremarudeckoro ananusa; 10 - 11 kmacesl @ B2 4./ A,
I". Mopakosud .- 13-e u31., cTep. - M.: MuemosuHa, Y.
2: 3apadHuk.- 271 ¢, ISBN 978-5-346-01992-3.

[Moropenos, A.B. ['eomerpus : 10 - 11 wracest :
yueOHUK i 061eobpasoBaTeNbHBIX OpraHn3almi :
6a30Bblif ¥ NpodunbHblH ypoBHY / A. B. Tloropenos .- 2014 51
13-e m3n. — M.: [1poceewmenue, 175 ¢. ISBN 978-5-09-
032026-9.

2012 49

2012 48

4.2.2. llepuoan4yeckue U3JaAHUH

4.2.3. UaTepHeT-pecypebl
1. ®enepanpHOro UeHTpa HHPOPMAIIMOHHO-00pa3oBaTesIbHBIX pecypcos - URL:
http://fcior.edu.ru/
2. @enepanbHoe Xpanunuie ExnHoit koyutekiuy 1 poBeIX oOpazoBatenbHbIX pecypcos - URL:
http://school-collection.edu.ru/
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5. KOHTPOJIb ¥ OLIEHKA PE3YJIbTATOB OCBOEHMS YYEGHOW

NCIUITJIMHBI

PesysbTaTel 00y4eHus

MeToabl OLIEHKH

CTyaeHT HAyqHTCH:

Diemenmbl MeopUU MHOJMCECME U MAMEMAMUYECKOU TO2UKU

- OnepupoBaTh TOHATHSIMH: KOHEYHOE MHOXECTBO, DJJEMEHT MHOXKECTBA,
IOIMHOXKECTBO, IMEpeceueHre U OObeAUHEHNE MHOXECTB, YUCIOBbIE MHOXKECTBA Ha
KOOPIHHATHOW MpsMOM, OTPe30K, MHTEpBaJ, IIOJYHHTEPBAJ, MPOMEKYTOK C
BLIKOJIOTOM TOYKOM, rpadudeckoe NpeAcTaBIeHHE MHOXECTB Ha KOOPAWHATHOM
IUIOCKOCTH;

- OIEpUpPOBATH MOHSATHAMH: YTBEpXK/IEHHE, OTpPHULAHHE YTBEPIKICHHS, MCTHHHBIE U
JIOXKHBIE YTBEPXKACHUS, IPHYKMHA, CJIeICTBHE, YACTHBIN ciydall o0Inero yTBepiKacHus,
KOHTPIIPUMED;

- IPOBEPSTH NPUHAJIEKHOCTD JIEMEHTA MHOIKECTBY;

- HAXOIWTh IepeceueHne U 00BbeIUHEHHE MHOYKECTB, B TOM YHCJIE IPEACTABIEHHBIX
rpadHYecKy Ha YUCIOBOM MIPSIMOM H Ha KOOPAWHATHOH IUIOCKOCTH;

- MPOBOAHTH JOKa3aTeJbHBIE pacCyXIeHHs I OOOCHOBaHMS HCTHHHOCTH
YTBEPKACHUH.

YHucna u evipadicenus

- CBOGOHO OTIEpHPOBATh MOHATHUAMHE: [EJI0€ YUCIIO, AETUMOCTD YUCeN, 0OBIKHOBEHHAS
npobk, necsaTHYHAs ApoOb, pallMOHAIBHOE YHCNO, NPUOIMIKEHHOE 3HA4YEHHE 4HUCIa,
9acTh, JOJIs, OTHOIIEHHE, IIPOLIEHT, IOBBIUICHHE W IOHM)KEHHE Ha 3aJaHHOE YHCIIO
IPOIEHTOB, MacIuTad;

- IPUBOJUTE IPUMEPE! YHCell ¢ 3aJaHHBIMH CBOMCTBAMHU IEIUMOCTH;

- ONepHpoBaTh MOHATHSIMHU: JorapudM uHMCIa, TPUTOHOMETPHYECKAs OKPY)KHOCTB,
pagvaHHas ¥ TpaigycHas Mepa yIrua, BelHYMHa YyIjla, 3aJaHHOr0 TOYKOH Ha
TPUTOHOMETPUYECKOH OKPYXKHOCTH, CHHYC, KOCHHYC, TAaHI€HC M KOTAHICHC YIJIOB,
HUMEIOUINX IPOU3BOJILHYIO BEIMUKHY, YHCHA € U ;

- BBIMOJHATE apuMeTHyeckue ASHCTBUS, cOYeTass YCTHBIE M IHCBMEHHBIE I[IPHEMEL,
IIPUMEHSAS IPU HEOOXOAUMOCTH BEIUUCIIUTENbLHBIE YCTPONCTBRA,

- HaxXOIWTh 3HAYCHUS KOPHS HATypaJbHOH CTENEHH, CTENEHH C palMOHAIBLHBIM
noxasaTejeM, Jorapuma, HCIOIB3YS MOpH HEOOXOIUMOCTH  BBIMHCIHTENbHBIC
YCTPOUCTBA,

- ITOJIb30BATHCS OLUECHKON M MPUKHUIKOM ITPY NIPAKTUYECKUX pacyeTax;

- NPOBOAUTH [0 H3BECTHBIM (opMmynaM H IpaBmwiaM IpeoOpa3oBaHUsl OYKBEHHBIX
BBIPAXKEHHM, BKJIIOYAIONINX CTENEHHW, KOPHH, Jorapu@Mbl M TPHUTOHOMETPHYECKHUE
GYyHKIIUN;

- HAXOOWTh 3HAYEHHMS UHUCJIOBHIX H OYKBEHHBIX BBIPQXKEHUH, OCYIIECTBIIAA
HeoOX0IMMBIE ITOJICTAHOBKU ¥ ITpeoOpa3oBaHus;

- n300paXkaTh CXEMAaTHYECKH YTroJjl, BeIHMYHHA KOTOPOro BBIpaXK€Ha B rpanycax WM
panuaHax;

- HCIOJIB30BaTH TPH pEILICHUM 3aja4d TabIWYHBIE 3HAYCHHS TPUTOHOMETPHYECKMX
GbyHKIUH YTIIOB,;

- BBIITOJIHATH IEPEBOJT BEJIMYHMHBI yIJla U3 PaJHaHHON MEPHI B rpalyCHYIO U 0O6paTHO.
Ypaenenus u nepasencmea

- Pemarp pauMOHAJTBHBIE, IOKAa3aTENbHble M JOrapuOMHYECKHE YPABHEHHA W
HEPaBeHCTBa, IPOCTEHINe HPpalMOHAIBHBIE H TPUTOHOMETPHUYECKHE YpaBHEHHS,
HEPABEHCTBA 1 UX CHCTEMEI;

- HCIOJB30BaTh METOJBI pPEICHUs YPaBHEHHI: IpHUBEICHHE K BHIY 'TIPOU3BEJICHHE
paBHO HyJIO" UM "YacTHOE PaBHO HYIIO", 3aMEHa IIEPEMEHHBIX;

- UCITIOJIb30BATh METOJI MHTEPBAJIOB JJIS PEIIEHUS HEPABEHCTB,;

- WCIOJIb30BaTh rpaduueckuil MeTo] M NpUOIMIKEHHOI'O PEIICHUS YPAaBHEHHH U

Camocmosmenvh
ble

U KOHMPObHbIE
pabomui,
UHOUBUOYANLHBLE

300aHUA.

Sxzamen.
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HEpaBEHCTB;
- un3o0paxarh Ha TPUTOHOMETPHYECKOH OKDPYXKHOCTH MHOMKECTBO DEHICHHH
IPOCTEUIINX TPUTOHOMETPUUYECKUX YPaBHEHHH U HEPABEHCTB;

- BBIIIOJIHATE OTOOp KOpHEH ypaBHEHMH WM pelieHUi HepaBEeHCTB B COOTBETCTBHH C
JIOTIOTHUTENHHBIMH YCTIOBHSIMU U OTPAaHUUSHUSIMH.

Oyuryuu

- OnepupoBaTh MOHATUAMH: 3aBUCHMOCTh BEJTHYMH, (QYHKIUS, apryMEHT U 3HAUEHHE
byHKIUM, 00acTh OINpeHeeHUss W MHOXECTBO 3HadeHW# GQyHKIUH, Tpaduk
3aBHCHMOCTH, Tpaduk (YHKIWH, HYJIH QYHKIUH, TPOMEXYTKH 3HAKOIOCTOSHCTBA,
BO3pacTaHHWE Ha YHCIOBOM IIPOMEXYTKE, YOBIBAHME Ha YHCIOBOM IPOMEXKYTKE,
HauboJbIlee W HaMMEHbIee 3HAa4YeHHe (YHKIUH Ha YHCIOBOM IPOMEXYTKE,
nepuoanyecKkas GYHKIHUs, IEPUOJI, YETHAS U HeYeTHAs (yHKIIVH,

- OIepUpOBaTh MOHATHAMM: TpsMas U obpaTHas NPOMOPUUOHAIBHOCTD, JIMHEHHAS,
KBaJpaTu4Hasi, jJorapumuyeckas u rnokaszarenbHas (QYHKIMH, TPUTOHOMETPUUECKHE
byHKIIHY;

- OTIpeseNATh 3HaUeHHEe (PYHKIMM 10 3HAUEHHIO apryMeHTa NP Pa3IMYHbIX criocobax
3aJaHusl QYHKUHY;

- CTPOUTH rpaduKy U3y4eHHBIX QYHKLMH;

- ONHUCHIBaTh MO TrpaduKy W B MPOCTEHIINX claydasx o (opMysie TOBEACHHE H
cBO¥cTBa (YHKIMH, HaXOOUTh 1O IpaduKy (GYHKIHMM HauOONbIINE M HaMMEHBIIHNE
3HAYCHUS,

- CTPOUTH OCKHM3 rpaduka (QYHKUMH, YHOBIETBOPSIOIIEH NIpHUBEAEHHOMY Habopy
yeIIoBHHM (IPOMEXKYTKH BO3pacTaHus/yObIBaHMS, 3HadeHHe (YHKIMH B 3aJaHHOM
TOYKE, TOYKH HKCTPEMYMOB, aCUMITOTHI, HYNIH (GYHKIUH U T.1.);

- pemaTh YypaBHEHHs, MPOCTEHINME CUCTEMBl YPaBHEHUH, HCIONBb3ys CBOHCTBa
$yukuit 1 ux rpaguKos.

Onemenmol MamemMamu4ecko20 ananru3a

- OnepupoBaTh NOHATUAMU: IPOU3BOIHAS (YHKIHMH B TOUKE, KacaTelbHas K rpapuxy
GYHKIMH, TPOU3BOAHAS DYHKITHH,

- BBIYMCIATH [POU3BOJHYIO OJHOWIEHa, MHOTOWICHa, KBaJIpaTHOT'O KOPHS,
IIPOU3BOIHYIO CYMMBI ()YHKIIHH;

- BBIYHCJISATH NPOM3BOJHbBIE JJIEMEHTAPHBIX (QYHKIMH W MX KOMOWHAIWH, HUCIOJIB3YS
CIIPaBOYHBIE MaTEpUab];

- HCCIEeNoBaTh B MNPOCTEHIIMX ciaydasX (YHKIHH Ha MOHOTOHHOCTb, HAXOIUTh
HauOOJBIINEe ¥ HauMMEHbIIMEe 3HAUeHHUs (PYHKIMH, CTPOUTH IpadMKH MHOTOWIECHOB H
IPOCTEHIINX PAMOHATBHBIX QYHKUIMH C HCIIONB30BAHHEM allllapaTa MaTeMaTHYeCKOro
aHau3a.

Cmamucmuxa u meopus 8epoamHocmet, 102UKa U KOMOUHAMOPUKA.

- imetp mpencTaBiIeHHE O AMCKPETHBIX W HEIPEPHIBHBIX CIYYaHHBIX BEJIMYMHAX U
pacnpeeseHusIxX, 0 He3aBUCHMOCTH CITy4allHbIX BEJTHYHH,

- HUMETh NPEACTaBICHHE O MAaTeMaTHYeCKOM OXHMIAHUM W TUCIEPCHU CIy4alHBIX
BEJIMYNH,

- HUMETh IIPEICTaBICHHE O HOPMAIBHOM pAaCIpEelNeIeHHH W TpuMepax HOPMallbHO
pacnipeieNICHHBIX CIy4aifHbIX BEJIHMYNH,

- TIOHHUMATb CYTb 3aKOHa OOJBIIMX YHCEN M BBIOOPOYHOTO METOJIa H3MEpPEHHS
BEPOSTHOCTEH;

- HUMETh MpEICTaBI€HHE 00 YCJIOBHOH BEPOSTHOCTH M O TIIONHOH BEPOSITHOCTH,
IPUMEHSATh UX B PELICHUH 3a/1a4;

- UIMETh IIPEACTABIEHHUE O BaXKHBIX YACTHBIX BHIAX paclpele/ieHH# i IPUMEHITh HX B
peLIeHIH 3a1a4;

- IMETH NIPEACTABJICHHE O KOPPEISIIIUK CITyYalHBIX BEJTHYMH, O JIMHEHHO perpeccun.
Texcmosvle 3a0auu
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- Pemars 3a1a4d pa3HbIX THIIOB, B TOM YHCIIE 3a/la4i IIOBBILIEHHOH TPYIHOCTH;

- BHIOMpaTh ONTHMAaNbHBI METOA pEIUeHHs 3aJa4d, pacCMaTpHBasg pasIHYHbIC
METO/IbI;

- CTPOMTH MOJENb PELIEHHU 3aa4y, TPOBOJUTE JOKa3aTEeNIbHBIE PACCyKACHHS;

- pemarh 3amaud, Tpedyromue nepebopa BapHaHTOB, IMPOBEPKH YCJIOBHH, BeIOOpa
ONITUMAJILHOT'O pe3yiIbTaTa;

- aHaJM3WPOBaTh W HHTEPIPETUPOBATH PE3YJbTAaThl B KOHTEKCTE YCIOBHS 3aladqH,
BBIOMpATH PELIeHHUs, He IPOTHBOpEUAILe KOHTEKCTY;

- NEepeBOJWTh IPU pPEHICHHH 3aadd HH(opMmaluio u3 oAHOH ¢GopMbl B ApYryio,
MCIIONB3YS [IPH HEOOXOIMMOCTH CXEMBI, TAaOIHIIb], Ipad UKy, AUarpaMMBL.

T'eomempus

- OnepupoBaTh NOHATHAMH: TOYKa, MpsAMas, IUIOCKOCTh B  IPOCTPAHCTBE,
[apaJyIebHOCTD U MEPICHINKYIIPHOCTD IPSAMBIX U IJIOCKOCTEH;

- IPUMEHSATH JJIsl pelIeHHs 3a1a4 reoMeTpuyeckie (GakThl, €CIH YCIOBUS TPUMEHEHHUS
3aJaHbl B IBHOU (opMe;

- pemaTh 3aJaYd HA HAXOXJICHHE TIeOMETPHYECKHX BEJNWYMH O ofpasuaM HiH
aNIrOpUTMaM;

- enaTh (BEIHOCHBIE) IUTOCKHE YEPTEXH M3 PUCYHKOB 0OBEMHBIX (QUIYp, B TOM YUCIE
pHCOBATh BUJI CBEPXY, COOKY, CTPOUTH CEUEHHSI MHOTOIPAHHHKOB,

- U3BJIEKATh, HHTEPIIPETHPOBATh U NIPe0Opa3oBbIBaTh HHGOPMALIHIO O Fe€OMETPHYECKHX
¢urypax, npenCcTaBIeHHYIO Ha 9epTexKax;

- T[PUMEHATh TreoMeTpudeckue (akTel s peIleHHs 3a7ad, B TOM HHCIE
IpEeANOoNaralolIfX HECKOIBKO IAaroB PEIICHHUS;

- OTIMCHIBAThH B3aUMHOE PACIIONIOJKEHHE MPSIMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

- hopMyTHPOBATH CBOMCTBA U IPU3HAKU QUTYD;

- IOKa3bIBaTh T€OMETPHUYECKHE YTBEP KICHUS;

- BJIAETh CTaHAapTHOHM KiaccuduKanyeldl IPOCTPaHCTBEHHBIX (GUryp (THpaMHIb,
IIPU3MBI, TIapaJlIesIeTTUIIe Ib]);

- HAXOJUTHh OOBEMBI U IUIOINAIH [TOBEPXHOCTEH MeOMETPHYECKUX Tel ¢ IPUMEHEHNEM
bopmyr;

- BBIYMCIIATH PACCTOSHUS U YIJIbI B IIPOCTPAHCTBE.

Bexmopbl u koopounamsl 6 npocmpancmee

- OnepupoBaTh MOHATUAMH JEKApTOBBI KOOPAUHATHI B IIPOCTPAHCTBE, BEKTOP, MOLYJIb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yrojl MEXAY BEKTOPaMH,
CKaJIAPHOE MPOU3BEACHNE BEKTOPOB, KOJUTHHEAPHBIE BEKTOPHI;

- HaXOIHMTh PAcCTOSIHHE MEXIY ABYMs TOYKaMHM, CYMMY BEKTOPOB U IIPOH3BEICHHE
BEKTOpa Ha YKCJI0, YIOJI MEXKIY BEKTOPAMH, CKAISPHOE IIPOM3BEICHNE, PACKIIabIBATh
BEKTOP MO IBYM HEKOJUTMHEAPHBIM BEKTOpaM;

- 3a71aBaTh TJIOCKOCTh YPABHEHHEM B JIEKapPTOBOH CHCTEME KOODPIMHAT;

- pemnate IpocTeifiye 3anady BBEICHHEM BEKTOPHOro Ha3uca.

Hcmopusa mamemamuxu

- IIpencTaBnaTh BKJIa[ BBIZAIOMIMXCS MaTeMAaTHKOB B pa3BUTHE MATEMaTHKH MU HHBIX
Hay4HBIX obnacreil;

- IOHUMATh POJIb MaTeMaTHKH B pa3BUTHH Poccun.

Memoowr mamemamuxu

- Hcnonb3oBaTh OCHOBHBIE METOIBI JIOKa3aTENBCTBA, NPOBOIMTH JOKA3aTENbCTBO U
BBIITOJTHATH OIPOBEPIKEHUE;

- IPUMEHSTH OCHOBHBIE METO/Ibl PELIICHUS] MaTEMaTHIECKIX 3a1ad;

- Ha OCHOBE MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B IIPUPOJE XapaKkTepH30BaTh KPacoTy
¥ COBEPLICHCTBO OKPYKAIOIIEro MUpPa H IPOU3BEACHHH HCKYCCTBA;

- TpUMEHSTh  OpOCTedllMe  MpOrpaMMHBIE  CPENCTBA M 3JIEKTPOHHO-
KOMMYHHKAIIHOHHBIE
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