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1. MACHOPT PABOYEM [IPOI'PAMMBI YYEEHO! JUCHUILTAHBI

1.1. O6nacTh NpEMeHEeHUs NPOrPaMMBbl:

PabGoyas mporpamma ofimeoOpa3oBaTenpbHON y4eOHOM muciumuiMHbl  «Marematukay
IpeaHasHayeHa 1y H3yYeHHs MaTeMaTUKH B IIPO(eCCHOHAIBHBIX 00pa30BaTeNbHbIX OPraHU3aUAX,
peanusyomux 06pa3oBaTeIbHYIO IIPOrpaMMy CpefHero obmero o6pa3oBaHus B IpeNeNax OCBOCHUS
IITICC3 CIIO na 6a3e ocHOBHOro o6miero oOpa3oBaHUsl O CHEHUAIBHOCTH TEXHHYECKOI0
npoguas CI10

15.02.15 «TexHoJsiorus MeTaN1000padaTHIBAIOIIET0 IPOU3BOACTBA»

1.2. Mecro yuebnoit nucummuannst B crpykrype IIIICC3:
yuebHas aucHMIiUiMHa «MareMaTukay sBIAeTcs y4eOHBIM IpeAMETOM 00sA3aTebHON
npeaMeTHON o6nact «Marematuka u nadopmaruka» GI'OC cpennero obmero o6pasoBanus.

1.3. Iean u 321294 y4eOHOM JMCHHUIIMHBI — TPeOOBAHHA K Pe3y/IbTATAM OCBOEHHHA y4eOHOIM
JHCHUNJIMHbI
ITporpaMma OpHEHTHPOBaHA Ha JOCTHIKEHHUE CIIEXYIOLIMX HeJIeH:
- obecnieuenne chOPMUPOBAHHOCTH IPEACTABICHHH O COLMANBHBIX, KYJIBTYPHBIX H HCTOPUYCCKUX
(haxkTopax CTaHOBJIECHUS MAaTEMaTHKH,
- obecrnieuerre CcHOPMHPOBAHHOCTH JIOTHYECKOTO, aJITOPHTMHYECKOIO U MaTCMaTHYECKOro
MBILIUICHUS;
- obecmeuenne cHOPMHPOBAHHOCTH YMEHUH INPUMEHATH IIOJYYCHHBIE 3HAHHMsS [PH PEIICHUM
pa3NMYHBIX 3a1a4;
- obecneyenne cPOPMUPOBAHHOCTH TIPEACTABICHIH O MaTeMaTHKe KaK YacTH OOLIEYeNOBEYECKOH
KyJIbTYpbl, YHHBEPCATPHOM S3BIKE HAyKH, MO3BOJIAIOLIEM OMNMCHIBATH M H3Yy4aTh peajbHEBIe
IIPOIIECCH] U SBJIECHHS.

OcBoeHue cojepxanus yuebHOM quciuumHabl «MaTeMaTukay o0eCIeYnBacT JOCTUKEHHE
CTYJCHTaMH CIIeAYIOIUX Pe3yabTaToB:

* JINYHOCTHBIX:

~ ¢(OPMHPOBAHHOCTS IIPEJCTABICHUH O MaTEMATHKe KAK YHHBEPCATIBHOM S3BIKE HAYKH, CPEICTBE
MOJIEJIMPOBAHUS SBIEHUH U [IPOLECCOB, HIEAX M METONAX MaTEMATHKH,;

~ NMOHUMaHHE 3HAYMMOCTH MATEMATHKH [T HAyIHO-TEXHHYECKOT0 Iporpecca, chopMupOBaHHOCTE
OTHOILIEHMsS K MaTeMaTHKe KaK K YacTH OOIIEYEsOBEUECKOH KYJBTYphI 4Yepe3 3HaKOMCTBO C
UCTOpPHEH Pa3BUTHS MATEMATHKH, SBOJIOLNEN MaTEMAaTHYCCKUX HIICH,

— pa3sBUTHE JIOTMYECKOTO MBIIUICHHS, IIPOCTPAHCTBEHHOTO BOOOPAXKEHWS, AITOPHTMHYECKOM
KyJbTypbl, KPUTHYHOCTH MBILUICHHS] HA YPOBHE, HEOOX0qMMOM i Oyayel mpodeccHoHaIbHOMN
NEATENLHOCTH, IS IIPOIOJDKEHMST 00pa30BaHus U caMOoOOpa3OBaHus;

— OBJIaICHUE MATEMATUYECKUMHU 3HAHUSIMH U YMEHHUSIMH, HEOOXOAUMBIMHY B IIOBCEAHEBHOH XKM3HH,
IJISI OCBOGHMS CMEXHBIX €CTECTBEHHO-HAYYHBIX MUCIMIUIMH ¥ JUCIUIUIMH NPOo(ecCHOHATEHOTO
IMKJIa, JUIA [ToJIydeHus obpa3zoBanus B obnacTsx, He TpeOYIOIHX yriayOaeHHOH MaTeMaTH4eCKOM
MIOITOTOBKH;

— TOTOBHOCThL ¥ CIHOCOOHOCTH K 06pa3oBaHHIO, B TOM YHCIIE caMOOOpa30BAHHUIO, HA IPOTHKEHUH
BCell JKHM3HM;, CO3HATENBHOE OTHOIIEHHE K HEeNPEPHIBHOMY 00Opa30BaHMIO KaK YCIOBHIO YCIELIHON
npodeccroHaNbHON U O0IIECTBEHHOM NEATENBHOCTH,

— FOTOBHOCTB U CIIOCOOHOCTD K CAMOCTOSATENBHOM TBOPUECKOH M OTBETCTBEHHOM JI€ATEIBHOCTH,

~ TOTOBHOCTb K KOJUIEKTHBHON paboTe, COTPYIHHYECTBY CO CBEPCTHHKAMH B 00pa30BaTENbHOM,
0OIIIECTBEHHO NOJE3HOM, yueOHO-HCCIe0BATENBCKON, IIPOEKTHON M APYTHUX BUAAX AEATENLHOCTH,
— OTHOLIEHHE K IPO(eCcCHOHATbHON NesTEeNIFHOCTH KaK BO3MOXKHOCTH y4acTHs B PEIEHHHU JIMIHBIX,
OBIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIIIEHATHOHATIBHBIX TIPOOIEM;

* MeTanpeIMeTHBIX:



~ YMEHHE CaMOCTOSATELHO ONpeNeyATh UEJIH JeITeTbHOCTH U COCTaBIATE IIaHBI JEATEILHOCTH;
CaMOCTOSATEILHO OCYIIECTBIATE, KOHTPOJIMPOBATh M KOPPEKTHPOBATH AEATENBHOCTh, HCIOJIB30BATH
BCE BO3MOXHEIE DECYpChbl IJIS IOCTW)KCHHs] IIOCTABJEHHBIX ILEJNeH M peaju3aldd IJIaHOB
IEATENBLHOCTH; BBIOMpATh YCIEIIHbIE CTPATETHH B PA3JINYHBIX CHTYaIlMsIX;

— yMeHHeE TPONYKTHBHO 00IIAThCA M B3aHMMOJEHCTBOBATh B NIPOLIECCE COBMECTHON ACSTENBHOCTH,
VYNTHIBATE [TO3MIMY APYTHX YUACTHUKOB AESTEIBHOCTH, 3QPEKTUBHO paspemars KOHQIHKTEL,

— BIIaJICHHE HaBBIKAMH I103HABATEILHOHN, YUeOHO-HCCIEN0BATEIBLCKOM M MTPOEKTHOMN AEATENBHOCTH,
HaBbIKAMH paspelieHus TpobieM; CIocOOHOCTh M TOTOBHOCTH K CaMOCTOSITENBHOMY IIOMCKY
METOJIOB PEIICHUS IPAKTUYECKHX 38714, IPHMEHCHHUIO Pa3IMIHBIX METOJOB [TO3HAHMS,

— TOTOBHOCTP H CHOCODHOCTH K  CAMOCTOSTENBHOM HH(GOPMaIMOHHO-TIO3HABATEILHOM
HEeSTEeNBHOCTH, BKJIOYAS yMEHHE OPHEHTUPOBATHCA B PAsiIHYHBIX HMCTOYHHKAX HHQOpMauuwy,
KPHTHYECKH OLIEHMBATH M MHTEPIPETHPOBaTh HH(MOPMAILHMIO, IONYYaeMyl0 W3 PasIMIHbIX
HCTOYHHKOB;

— BJIaJi€HUE S3BIKOBBIMH CPEJICTBAMHU: YMEHHE SCHO, JIOTHYHO M TOYHO H3JIaraTb CBOXO TOUKY
3peHus, HCIOJIb30BaTh aJIeKBATHLIE A3BIKOBBIC CPE/ICTBA;

— BIIAJICHHE HABBIKAMH [O3HABATENLHON pedIeKCHH KaK OCO3HaHHUs COBEPIIAEMBIX NEHCTBHUH H
MBICJIUTENLHEIX TIPOIECCOB, UX PE3yAbTATOB M OCHOBAHMH, I'DAHHUIl CBOSTO 3HAHUA M HE3HAHHI,
HOBBIX [103HABATENIBHBIX 3a1a4 ¥ CPEACTB I MX JOCTHIKCHUS,

— LEeJeYCTPEMIIEHHOCTh B [OMCKAaxX M IPUHATHH PEUICHHH, COOOpasMTEeNbHOCTH M HHTYHINA,
Pa3BHTOCTh IPOCTPAHCTBEHHBIX IPEACTABICHUH; CIOCOOHOCTH BOCIPUHMMATE KPacoTy H
rapMOHHIO MUDAa;

* IpeAMeTHBIX:

Dnemenmul meopuu MHOJICECME U MAMEMAMULECKOU JI02UKU

- OnepupoBarh TOHATHUSAMH: KOHEYHOE MHOXKECTBO, OJISMEHT MHOMKECTBA, IIOIMHOXECTBO,
TnepeceyeHre M OOBEIUHEHHE MHOXECTB, YHCJIOBBIE MHOXECTBA Ha KOOPAMHATHOH MPAMOH,
OTpEe30K, MHTEpBAN, MOIYMHTEPBAJ, IPOMEXYTOK C BBIKOJIOTOH TOYKOI, rpapudeckoe
IpE/ICTaBICHHE MHOXKECTB Ha KOOPIMHATHOM IJIOCKOCTH;

- ONmepHpOBaTh IOHATHSAME: YTBEPXKIEHME, OTPULAHHE YTBEPKACHUS, HCTHHHBIE H JIOXKHBIC
YTBEPIKIEHHS], IPUUKHA, CIEICTBHE, YACTHBIN CiTydai o61mero yTBep i IeH s, KOHTPIIPUMED;

- IPOBEPATH NPHUHANIEKHOCTE 3JIEMEHTA MHOXKECTBY;

- HaXOIUTh IIepeceueHye ¥ 06beMHEHAE MHOXKECTB, B TOM HCIIE TIPEICTABICHHBIX IpaQiiecky Ha
YHCI0BOM NMPsAMOH 1 HAa KOOPAMHATHOH ITOCKOCTH,

- IPOBOJIUTE JOKA3aTeNbHbIE PACCYKICHHS IS 0O0CHOBAHKS HCTHHHOCTH YTBEPXKACHHUH.

YHucna u euipasicenus

- CBOGOIHO OIEepHpOBATh MOHATHSMHU: lI€JIO€ YHCIIO, JEIHMMOCTh YHCEN, OOBIKHOBEHHAs Ipo0s,
gecaTudHas OpoOb, palMOHATBPHOE YHCIO, NPUOMKEHHOE 3HAYCHWE 4YHCNA, 4YacThb, JOJId,
OTHOILEHHE, IPOLEHT, TIOBLIIIEHAE U OHIKEHNIE Ha 3a1aHHOE IHCIIO TIPOLIEHTOB, MacuITas;

- IIPUBOJUTE IPUMEPBI YHCENl C 33JaHHBIMHU CBOMCTBaMH JACTHMOCTH;

- ONEpHPOBAThH NMOHATHAMHU: JIorapudM UHCIa, TPUTOHOMETPHUYECKas OKPYXKHOCTb, PalMaHHAd H
rpajycHas Mepa yIjla, BeMYiHa yIIia, 3aJaHHOTO TOYKOH HAa TPUTOHOMETPHYECKON OKPYXKHOCTH,
CHHYC, KOCHHYC, TAHI€HC M KOTAHTeHC YITI0B, HMEIOIIHUX POU3BOJIBHYIO BEJIMUHHY, YACTIA € 1 ;

- BBINOJIHATL apu()METHUESCKUE JEHCTBUS, COUETAsA YCTHBIC H IUCHMEHHBIE IPHEMBI, IPUMCHSAS TIPH
HeOOXOIUMOCTH BBIUHACIUTEIBHBIE YCTPOUCTRA,

- HAaXOIUTh 3HAUEHMs KOPHS HATYpajJbHOM CTENEHM, CTENECHH C pPAalMOHAIBHBIM II0OKa3aTeleM,
norapudma, HCTIOJB3YS IPH HEOOXOIUMOCTH BEITHCIIUTENbHBIE YyCTPOHCTBA;

- TIOJIB30BATLCS OLEHKOHN M MPUKUIAKON IIPH MPAKTHUECKHUX pacyueTax;

- IOpOBONHTH MO H3BECTHBIM (OpMysaM H IpaBuiaM TpeobpasoBaHus OyKBEHHBIX BBIpKEHUH,
BKJIIOYAIOIIMK CTEIIEHH, KOPHH, JIorapudMbl ¥ TPUrOHOMETPHUECKHE (yHKIHH;

- HAXOMMTh 3HAUYEHWS YHCIOBBIX M OYKBEHHBIX BBIP&XCHHH, OCYIIECTBIAS HEOOXOIUMBIC
[IOJICTAaHOBKH ¥ Ipeobpa3oBanus,

- M306paKaTh CXEMATHYECKH yrol, BETMYMHA KOTOPOTo BBIPaXKeHa B IpajlycaxX WM pajuaHax;

- HCTIONb30BATh IIPH PEIleHHH 3a1a9 TabIMYHbIe 3HAYCHNs TPUTOHOMETPHYECKHX GYHKIHUMA YITIOB;



- BBITIOJIHATH MEPEBOJ] BENMMYMHbI YA U3 paJHaHHOM Mepsl B TPadyCHYIO B 00paTHO.

Ypaenenus u nepasencmea

- Pemars panuoHanbHble, MOKa3aTeNbHBIE M JIOTapu)MHYECKME YPAaBHEHHS M HEPABEHCTBA,
npocTeiline ppaurioHaTbHbIE # TPHTOHOMETPHYIECKHE YPABHEHHS, HEPABCHCTBA U MX CHCTEMBI;

- UCIIONB30BaTh METOJbI PEIleHUs] YPaBHEHU: NIpUBeieHHe K BUOY "TIPOM3BEJECHUE PABHO HYIO"
WM "YaCTHOE paBHO HYIO", 3aMEHa IEPEMEHHBIX;

- UCTIONIb30BATh METO MHTEPBAJIOB [UIs PELICHUS HEPABEHCTB;

- UCIIOJIL30BaTh rpahuIecKuit METO At HPUOIMIKEHHOTO PEIICHHS YPAaBHEHUA U HEPABEHCTB,

- p300paXkaTh HA TPUTOHOMETPUUYECKOH OKPYXKHOCTH MHOXECTBO pEUICHAH HPOCTEHINMX
TPUTOHOMETPHYECKIX YPAaBHEHUH U HEPABEHCTB;

- BBINIOJHATL OTOOpP KOpHEeH ypaBHEHHMH WM peIleHUH HEpPaBeHCTB B COOTBETCTBUH C
JOTIOTHATENLHBIMH YCIIOBUSIMU M OTPaHMUEHUSAMH.

Dynryuu

- OnepHpoBaTh MOHATHSAMHU: 3aBHCHMOCTH BENWYHH, QYHKUMS, apryMEHT M 3HaveHue (QyHKIUH,
06IacTh ONMpeeNCHAs U MHOYKECTBO 3HaYeHHH QyHKIMY, rpadHK 3aBUCUMOCTH, TPaQUK QyHKIMH,
Hyad (QYHKIMHM, [POMEXYTKH 3HAKONOCTOSHCTBA, BO3pacTaHHWE HA YHCIOBOM IIPOMEXYTKE,
yOBIBAHHE HAa YHCJIOBOM MPOMEXYTKe, HauOoJbpllee ¥ HAWMEHbIIEE 3HAYCHHE GYHKIMH Ha
YHCIIOBOM ITPOMEIKYTKE, IIEpHOANYecKas (DYHKIU, IEPHO, YeTHAS U HeueTHad QyHKIuY;

- OIIEPUPOBATh MOHATHAMHE: NIpAMas  0OpaTHas IPONOPUHOHAIBHOCTD, IMHEHHAs, KBapaTHYHAs,
norapudMHUecKas ¥ ToKasaTeNnbHas GYHKIHH, TPUTOHOMETPHIECKHE QYHKIINH,

- OmpejeNnATh 3HadeHue (QYHKIUH [0 3HAYEHHIO apryMeHTa NPH PasMYHBIX COCo0ax 3alaHus
byHKumH;

- CTPOUTH rpaduKu U3YYeHHBIX QYHKIMI;

- ONHCHIBATH MO IPadUKy U B IPOCTEHLIMX CIydasx 1o GopMyIe MOBENCHUE B CBOKCTBA QYyHKINHA,
HaxOAUTh N0 rpaguKy GYHKIHUH HanOONIBIINE U HAUMEHBLINE 3HAYCHHUS; ‘

- cTpouTh 3cKu3 rpaduka (GYHKIHM, YHOBIETBOPSIONIEH NPHBEIEHHOMY HaAOOpY YCIOBHi
(TPOMEXYTKM ~ BO3pacTaHWs/yObIBaHHS, 3HaueHHe (QYHKUMM B 3aJaHHOM TOYKE, TOYKH
3KCTPEMYMOB, ACUMITOTHI, HYJIH QYHKIHH H T.I.);

- permaTh ypaBHEHHs, NPOCTEHIINE CHCTEMBI YPAaBHEHHH, HCIOJB3ys CBOHCTBA (YHKIMHE M HX
rpaduKoB.

Dnemenmol MamMemMamuyecKo20 aHanu3a

- OnepupoBaTh MOHATHSAMY: IPOU3BOJHAS (YHKIHHM B TOUKE, KacaTeNlbHas K rpaduky ¢yHKuuu,
IIpoU3BOHAS QYHKIIUH;

- BBIYHCJIATL IPOU3BOJHYIO ONHOYIEHA, MHOTOYIEHA, KBAIPATHOrO KOPHs, HPOM3BOJHYIO CYMMBI
hyHKIMH;

- BBIYMCIIATH IIPOM3BOHBIE HJIEMEHTAPHBIX QYHKIMH M MX KOMOMHANMH, UCIIOJB3Ys CIPAaBOYHBIC
MaTepHalbl;

- HCCIIENOBATh B NPOCTEMINIMX Ciyyasx (YHKIHM Ha MOHOTOHHOCTH, HaXOAUTh HAHOONBIINE M
HaNMEeHbIINe 3HaYeHUs (PYHKIHMMA, CTPOUTh TpadMKH MHOTOYICHOB M NPOCTEHIIMX PAllHOHATBHBIX
GyHKIMH ¢ KCIONB30BaHUEM allapaTa MaTeEMaTHYeCKOro aHaamsa.

Cmamucmuka u meopus. 6epoSMHOCMel, 102UKA U KOMOUHAMOPUKA.

- Vimerp mpencTaBieHHE O JUCKPETHBIX M HENPEPHIBHBIX CIIyYaWHbIX BEIHYMHAX H
pacrpe/ieleHUsX, O He3aBUCHMOCTH CITyJaliHbIX BEIUYHH,;

- IMETh NPECTABIIEHHE O MATEMATHYECKOM OXKUIAHMH ¥ JUCIIEPCUM CIIyUalHBIX BEJIHYMH;

- UMETh IIPEACTABIICHIE O HOPMATIBHOM pacHpele/IeHHH B IPUMEPax HOPMaIbHO PacrpeieICHHBIX
CITy9aifHBIX BEJIMYHH;

- IOHMMATh CYTh 3aKOHA GOJBIINX YKUCE X BEIOOPOYHOTO METO/Ia H3MEPEHHS BEPOSITHOCTEH;

- WMETh IpeJCTaBieHue 06 YCIOBHON BEPOSTHOCTH M O IOJHOH BEPOSTHOCTH, [PUMEHSTH HX B
peLIeHUH 3a1a4;

- UMETh NPEICTABJIEHUE O BRXHBIX YACTHBIX BHMIAX PacIpele/ICHUH U NMPUMEHSTH MX B PEIUCHIH
3a1ad;

- IMETH NIPEeCTaBIIEHNE O KOPPETSHHN CITyJaltHBIX BEIUYMUH, O JIMHEHHON perpeccuH.
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Texcmoegule 3a0a4u

- Pemnars 3a1auu pasHbIX THIIOB, B TOM YHCJIE 3a[a4H HOBLILICHHOW TPYIHOCTH;

- BLIOMPATh ONTUMAIBHBIA METOA PELIEHUS 3alauH, pacCMaTpUBas pa3jMYHbIC MCTOJIBI,

- CTPOUTDH MOJIEIb PEIIECHUS 3aJa4t, IPOBOJNTE JOKa3aTEIbHBIE PACCYKACHUS,

- pewath 3aaa4s, TpeOyromue nepedopa BapuaHTOB, NPOBEPKH YCIOBHH, BHIOOpA ONTHMAIBHOIO
pe3ynbTara;

- AHAIU3MPOBATh M WHTEPIPETHPOBATH PE3YJBTaTHl B KOHTEKCTE YCIOBHS 3alaud, BBIOMpATh
pelleHHUs, He IPOTHBOPEYAIIUE KOHTEKCTY,

- TIEPEBOJUTD TIPU PElICHHUH 3a1a4d HHopManuio U3 onHo# GOpPMEI B APYryHO, MCIOJB3YS MPH
HEOOXOIMMOCTH CXEMBI, TaOIUIIE], TpadHKH, JUarpPaMMBbI.

I'eomempus

- OnepupoBarh MHOHATHSAMH: TOYKa, MpsAMasd, IJIOCKOCTb B IPOCTPAHCTBE, MapaICIbHOCTh H
NePHIeHIUKYISIPHOCTD IIPSIMBIX ¥ IIOCKOCTEN;

- MIPUMEHSTH [UTs PellieHNs 3aad reoMeTpHyeckue (aKTel, €CNM yCIOBUSA MPUMEHEHMs 3a/iaHbl B
ABHOH (opme;

- pelark 3a1a4i Ha HaX0XIEHUE FeOMETPUUECKUX BEMYMH 110 00paslaM WK ajropuTMam,;

- fienaTh (BRIHOCHBIE) IIOCKHE YEPTEXKU U3 PUCYHKOB 0OBEMHBIX QHUIYD, B TOM YHCIIE PUCOBATH BH]
CBEpXY, COOKY, CTPOUTE CEUEHHSI MHOIOTPaHHUKOB,

- W3BIEKATh, MHTEPIPETHPOBATh U MpeoOpa3oBBIBaTh HHYOPMALHIO O TeOMeTPUIECKuX (Hrypax,
IIPEJCTAaBICHHYIO Ha YEPTEKaX;

- OPUMEHSATH TeOMETpH4YecKHe (aKThl IS pelIeHds 3a7a4, B TOM YHCIC IPEeAIofaratomux
HECKOJIbKO I11aroB pelicHMs;

- OIKCBLIBATH B3AHMHOE PACTIOJIOKEHUE IPSMBIX U IUNIOCKOCTEH B IPOCTPAHCTBE,;

- bopMynupoBaTH CBOKCTBA U IPU3HAKH QUTYD;

- IOKa3bIBaTh T€OMETPHUUECKIE YTBEPKICHNU;

- BIAJETh CTaHAAPTHON KiaccH(UMKalMed NPOCTPAHCTBEHHBIX GQUIyp (MMPaMUIBI, IPH3MBI,
napauIeenunebl);

- HaXOIWTh 0GBbEMBI B IIOAIH IIOBEPXHOCTEN FEOMETPHIECKUX Tel C IPUMEHEHHEM GopMy;

- BBIYHCJISATH PACCTOSHUS U YIUIBI B IPOCTPAHCTBE.

Bexmopui u koopounamel 6 npocmpancmee

- OnepupoBaTh MOHATHSMY IEKapTOBbl KOOPIHHATHI B NPOCTPAHCTBE, BEKTOP, MOIYJb BEKTOpa,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YTOI MEXKIY BEKTOpaMH, CKaJsSIPHOE NPOHM3BENCHHE
BEKTOPOB, KOJUTHHEAPHBIE BEKTOPHI,

- HAaxOIUTh PAaCCTOSHUE MEXAY IBYMs TOYKAaMM, CYMMY BEKTOPOB M IPOM3BEIEHHE BEKTOpa Ha
YUCJIO, YroJl MEXJy BEKTOpaMH, CKaJSIpHOE NPOU3BENEHME, DPAcK/IaibiBaTh BEKTOp MO JIBYM
HEKOJTHHEAPHBIM BEKTOpaM;

- 33/1aBaTh IJIOCKOCTb YPAaBHEHUEM B JIEKapTOBOM CHCTEME KOOPIUHAT,

- pelnarth poCTeRInue 3aaui BBEACHHEM BEKTOPHOro 6asuca.

Hemopus mamemamuxu

- IlpeacTaBnaTh BKJIAJ BBIIAIOIIMXCS MAaTeMaTHKOB B Pa3sBUTHE MATEMATHKHA M HWHBIX Hay4IHBIX
obacTeii;

- MOHUMATD POJIb MATEMAaTHKHU B pa3BUTHH PoccHu.

Memoowvr mamemamuxu

- Ucnonp30BaTh OCHOBHBIE METOIBI AOKA3aTEILCTBA, MPOBOIAHUTH HOKA3aTENILCTBO M BBHIIOJIHATH
OIIPOBEPIXKEHHUE;

- IPUMEHSITH OCHOBHBIE METO/IbI PELICHUS MaTEMaTHYECKUX 3a/1a4,;

- Ha OCHOBE MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B NPUPOJE XapaKTepu3oBaTh KpacoTy H
COBEPLIEHCTBO OKPYKAIOILEr0 MUpa U IIPOU3BEICHHUM HCKYCCTBA,

- IIPUMEHATH NPOCTEHINre IPOrpaMMHBIE CPEICTBA H JJIEKTPOHHO-KOMMYHHUKAIMOHHBIE CHCTEMBI
HpI/I pememm MaTreMaTHYeCKHX 3aja4d.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOU! TUCTIMILINHBI

2.1. O6bem yueGHON JUCHHIIMHBI H BHABI y4e0HO0i paboThl

Bup yue6HOH paboThl O6neM yacos
O6nemM 00pa3oBaTeIBbHON MPOrpaMMbl Y4eOHOM U CIMIIHHEI 254
B TOM YHCJIE:
TeopeTHuecKoe 00yyeHne 78
naboparopHbie pabOTHI (eciu npedycMOmpeno) -
TIIPAKTHYUECKHE 3aHATHsI (eClu npedycMOmpero) 156
VHIMBUIYAIbHBIH IPOCKT (eciu npeoycmMompero) -
KOHCYJIbTalUI 2
camocTosATeNbHasA paboTta obyuarotuerocst (Bcero) (ecau npedycmompero) -
B TOM YHCJIE:
caMocTosTebHAS paboTa Ha/l HHAMBUIYAJILHBIM IIPOEKTOM (ecu -
npeoycCMompeno)
IlpomexkyTouHas arrecTanus (OK3amer) 18
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3.XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEBHOW JAEATEJBHOCTH

CTYAEHTOB
COIEP’KAHUE XAPAKTEPUCTHUKA OCHOBHLIX BUOB AEATEJIBHOCTU
OBYYEHUA CTYJIEHTOB (HA YPOBHE VUEBHBIX AEMCTBUI)
Beenenne O3HaKOMJIEHHE C pOJBIO MareMaTHKH B HayKe, TEXHHKE, IKOHOMHKE,

HH(POPMAIIMOHHBIX TEXHONOTHIX U MPAKTHYECKOH NEATENLHOCTH.
O3nakoMyeHue ¢ UeJIAMH U 3aJa4aMi U3yUeHUs] MaTEeMaTHKH IIPH OCBOCHMHU
npodeccuit CI10 u cnermansrocteit CIIO

AJITEBPA

PassuTHe NOHATHSA
0 YHCJIe

BrimonaeHue apI/I(bMGTI/I‘-IGCKHX JEHCTBUH HAaJ YMUCIIaMH, cOo4YeTast YCTHbIE U
NMUCBMCHHEIC ITPUCMBIL.

Haxoxnenve npuOIMKEHHBIX 3HAYEHWH BENHYMH M NOIPELIHOCTEH
BBIUMCIICHUH (aOCOMIOTHOH W OTHOCHUTENHHOH); CPaBHEHHME YHCIIOBBIX
BBIpaXKECHUH.

Haxoxnenue ommOOK B NMpeobpa3oBaHUSX U BEIYUCICHUAX (OTHOCHTCA KO
BCEM MYHKTaM IIPOTPaMMBbI)

Kopnn,
Jorapu¢msl

CTENEeHH,

O3HakoMJIeHHE C TIOHSATHEM KOPHS #-H CTENeHH, CBOHCTBAMM DaJMKalloB H
NpaBHJIaMH CPaBHEHHs! KOpHEH.

DopMyITMpOBaHUE ONpPENeNeH s KOPHS M CBOMCTB KOpHEW. Berumcienne u
CpaBHEHHE KOPHEH, BBITIOHEHHE IPHKUIKH 3HAYCHHST KOPHSL.
[TpeoGpasoBaHue YUCNIOBBIX M OYKBEHHBIX BHIPAKCHUM,
panuKabl.

BrInonsenue pacyeToB Mo GopMysaM, COIEPKALIMM PaJUKalIbl, OCYIIECTBIISA
He0OXOIUMBIE TTOJICTAHOBKY U IpeoOpa3oBaHHus.

OmnpeneneHne paBHOCUIBHOCTH BBIDAKEHHH C  pajdKalaMu.
HpPalHOHATBHBIX YPaBHEHHH.

O3HaKOMJIEHHE C ITOHATHUEM CTETICHU C JeUCTBUTENLHEIM II0Ka3aTeIEM.
HaxoxaeHne 3HAUEHHMM  CTENEHW, WCHONB3YsS IIpH  HEOOXOAHMMOCTH
HHCTPYMEHTAIBHBIE CPECTBA.

3anuchIBaHKE KOPHS 1-# CTEIIEHH B BHJE CTEIIEHH ¢ APOOHBIM [IOKa3aTelleM
Haob0poT.

DdopMyJIMpOBaHHE  CBOMCTB  CTemeHe#d.  Brrumcienue — cremeHed ¢
palMOHAJbHBIM II0Ka3aTesIeM, BBIIOJIHEHHE NPHKUIKM 3HAYCHHS CTCICHH,
CpaBHEHHUE CTEIIEHEH,

IIpeoGpazoBanne HYHCIOBBIX M OyKBEHHBIX BBIPAXCHHM, COAEpPXKAIIUX
CTENEHH, IPUMEHsAs CBOMCTBA. PeIIeHHe II0Ka3aTeNbHLIX YPAaBHEHHH.
OsnakoMieHHe ¢ TPUMEHEHHEM KOpHEH M CTeleHed MNpH BBIYUCICHUH
CpelHUX, NEJEHHH OTpe3Ka B «30JIOTOM CEUeHMM». PeleHuenpuKiIanHbx
33714 Ha CJIOXKHBIE TPOLCHTEI

coaepxaimnux

Pemenue

IIpeoGpazoBanue
ajiredpamvIecKux
BbIpaXKEHHU#

Brimmonnenie  mpeoOpa3oBaHUM  BBIPaXKEHHH, bopmy,
CBA3aHHBIX CO CBOMCTBAMH CTETICHEH U JIorapu(MoB.
OmnpeneneHne  00JacTH  JOMYCTHMBIX — 3HAYCHHH
BbIpaXKCHHUs.

Pemrenvie norapuMuuecKux ypaBHEHHIH

NPUMCHECHUC

norapupMHUIECKOro

OCHOBBI TPUT'OHOMETPHUH

OcHOBHLIE HOHATHA

3yueHne paJMaHHOrO METONa M3MEPEHMs YIJIOB BPAINEHHsS HMUX CBS3H C
rpagycHoii Mepoil. MzobpaxkeHue YrioB BpalleHHsA HAa OKPYXHOCTH,
COOTHECEHHE BEJMYNHBI YTJIa C ero pacloIokeHHEM.

DOpMyIHPOBAHUE ONpPEICTICHNAH TPUTOHOMETPHICCKMX (QYHKIMA AN yTJIOB
I0BOPOTA M OCTPBIX YIJIOB IPSIMOYTOJIBHOTO TPEYTOJIbHHUKA ¥ OOBACHEHHE UX
B3aMMOCBS3H
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OcHoBHBIE [TprMeHeHre OCHOBHBIX TPHUT'OHOMETPUYECKHX TOXIECTB JJISI BBHIYHUCIIEHHS
TPHUTOHOMETPHYECKHE | 3HAUCHUH TPUTOHOMETPUIECKUX QYHKIMHA 10 OXHOH U3 HUX
TOXKIECTBA
IIpeo6pazoBanus WsyueHne OCHOBHBIX (OpMYT TpPUTOHOMETpUHM: (GOPMYJIBI  CIOXKEHHUS,
npocTeimmnx yIOBOEHHUS, TPeoOpa3oBaHUsI CYMMBI TPUTOHOMETpHYECKUX GYHKUMH B
TPHrOHOMETPUYECKHX | IPOM3BEJICHHE M IPOU3BEINEHNsS B CyMMY M NPHMMEHEHME IIPH BEIYHMCICHUH
BBIpAsKEeHH I 3HAYEHHS TPUTOHOMETPUYECKOTO BBIPAKEHHUS M YIIPOIIEHHUS €T0.
OsHakOMJIEHHE CO CBOWCTBAMH CHIMMETPHH TOYEK Ha CAMHUYHON OKPYKHOCTH
U IPUMEHEHHE UX IS BEIBOAA (HOPMYI NIPUBEICHAS
IIpocreiimue Pemenue mo ¢opMmynaM ¥ TPUTOHOMETPHYECKOMY KpYyry MpOCTEHIINX
TPUrOHOMETPHYECKHE | TPUTOHOMETPUYECKHX YPAaBHEHHH.
ypaBHEHHSA u | [I[pumenenre oOImMX METONOB pEUIEHUs YpaBHEHWH (pUBENEHHE K
HepageHcmea JIMHEWHOMY, KBaIpaTHOMY, METOJ pa3lIOKEeHHUS Ha MHOXHUTEIH, 3aMEHBI
TIEPEMEHHOM) IPH PeLIeHUH TPHTOHOMETPUYECKIX YPaBHEHHUH.
VMeHre OTMeuYaTb Ha KPYIe pemIeHHs MpOCTeHINNX TPHUTOHOMETPHUYECKUX
HEPAaBEHCTB
ApKcHuHYyC, O3HaKOMIICHHE C TIOHATHEM 00PATHEIX TPUTOHOMETPUUYECKUX QYHKIUH.
APKKOCHHYC, Wsyuyenwe omnpeneneHuil apKCHHyca, apKKOCHHYyca, apKTaHTeHca 4YHCla,

APKTAHI€HC YHCIa

bopMmynupoBaHMe HX, H300paKeHME Ha  EOMHUYHOHN

NIPAMCHCHHUC IPH PEHICHU N ypaBHeHI/If/i

OKPYXHOCTH,

®YHKIIUA, UX CBOMCTBA U TPA®UKU

DOyHKIUH.

IHousaTue 0
HenpepbIBHOCTH
$pyHKONH

OsHakoMJIeHHE C TIOHATHEM TMEPEMEHHOU, IPIMEPaMH 3aBHUCUMOCTEH MEXIy
IepeMEHHBIMH.

O3HaKOMJICHHE C TIOHATHEM rpaduka, OIpeAeTIeHue MIPUHAAIC)KHOCTU TOUKU
rpabuxy ¢ynxumn. Onpenenenue no dopmyise npocreHnei 3aBUCHMOCTH,
BUIa ee rpadmka. Bwlpaxkenue mo QopMmyse onHOH NEpeMEHHOH uepe3
Apyrue.

O3HakoMJIeHHE ¢ oTpeneyieHreM QyHKINY, GopMyIupoBasue ero.
Haxoxaenue obsactu onpenenesus 1 061acTi 3Ha4eHUH QyHKINH

CpoiicTBa dyHKUIHH.
I'paduueckan
HHTEpIpeTanusl.
I[Tpumepsl
(pYHKIHOHAJLHBIX
3aBUCHMOCTEH B
pealBHBIX Hpoueccax
U SIBJICHHAX

OsHakoMJIeHHE C IpuMepaMi (YHKLIHMOHANBHBIX 3aBHCUMOCTEH B peasIbHBIX
HpoHeccax 13 CMEXHBIX IACLMILINH.

O3HakOMJIEHHME C J0Ka3aTeNbHBIMH DPACCYKICHUAMH HEKOTOPHIX CBOWCTB
nuHeiiHON U KBaapaTuyHOH QYHKUIUN, TIPOBEACHUE UCCIIENOBAHUS JTMHEHHOM,
KyCOYHO-JIHHEHHOM, IOpOOHO-IMHEHHOH W  KBagpaTHyHOH  QyHKuuH,
noctpoeHue ux rpaduxos. [Toctpoenne u drenve

rpaduxoB ¢pyHkimi. Mcenenopanue GyHKIUH.

CocraBnenue BUAOB (GYHKUMH 1O JaHHOMY YCIIOBHIO, pEIIEHHME 3afa4 Ha
3KCTPEMYM.

Brironinenne npeobpasopanuii rpaduxa QyHKIIH

O6paTHble GpyHKINH

Usyuenne nonsamus obpamuoii hyHkyuu, ONpeIeIeHUue BUAA U HOCMpPOeHUe
epauxa obpammnou @yukyuu, HaxodcOeHue ee obracmu onpeoenenHus u
obnacmu 3navenui. IlpuMeHeHHe CBONCTB (QYHKIMHUNIPH HCCIEIOBaHMH
ypaBHEHHH ¥ PELICHHH 3aa4 Ha S9KCTPEMYM.

O3HaKOMJICHHE C TIOHATHEM CJIOKHOH (QyHKIIH

Crenennnbie,
noKa3zarejabHbIE,
JorapupmMuvecKue H
TPHIOHOMETPHYECKHE
¢yuxkuun. OOpaTHbIE
TPHrOHOMETPHYECKUE
pyHKUHUHM

Brruucienve sgaueHui GyHKIUH M0 3HAYESHUIO apryMEHTa.

Omnpenerenne TMOJOXKEHUS TOYKHM Ha rpaduke IO ee KOOpOMHATaM H
Hao0OopoT.

Hcnons3oBanye CBOMCTB (GYHKUMI [UIS CpaBHEHMS 3HAYEHHH cTeneHed u
JorapuMoB.

ITocTpoeHue rpadMKoB CTENEHHBIX U JorapumMudecknx QYHKIHHA.

PemeHne nokasarelbHBIX ¥ JIOTAPU(PMHUYECKUX YPaBHEHHH U HEPaBEHCTB IO
H3BECTHBIM &ITOPUTMAaM.
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O3HakOMJICHHE C IIOHSATHEM HEIPEepHIBHOW mepuonuyueckodl QyHKuum,
(hopMyTHpOBaHKE CBOMCTB CHHYCA M KOCHHYCA, IOCTPOCHHUE HXIPAPUKOB.
O3HaKOMIIEHHE C TOHATHEM TapMOHHYECKHX KoyiebaHUil M mpuMepamu
rapMOHHYECKHX KoyeGaHH#l U ONMCaHMs IPOLECCOB B (BH3MKE W APYrHX
00J1acTAX 3HAHUS.

O3HaKOMJIEHHE ¢ IIOHATHEM pasphiBHON mepuomwyeckod  QyHKuuH,
(GopMyITHpOBaHWE CBOMCTB TaHreHCa M KOTAHIEHCA, IIOCTPOCHHE HX
rpadukoB.

[IpuMeHEHHE CBOMCTB byHKUMA g CpaBHEHHA 3HAYCHHIH
TPUTOHOMETPUUYECKUX (PYHKIHH, peIIeHUs TPUTOHOMETPHYECKHX YPABHEHHH,
ITocmpoenue zpaguxos obpamueix MpU2OHOMemMPUYECKUX QYHKYU U
onpeoeienue no 2paguram ux ceolicms.

Brinosnnenue npeobpa3zoBaHus rpadukoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

HocaenoBaTeJLHOCTH

O3HaKOMJIEHHE C MOHATHEM YHCIOBOH II0CIENOBATENBHOCTH, CIIOCOOAMH €e
3aj1aHusl, BBIYUCICHUSMH €€ YJIEHOB.

O3HaxomneHue ¢ NOHAMUEM npeoea nOCIe006aMeIbHOCMU.

O3HaKkOMJICHHE C BBIYHCIEHHEM CYMMBI OECKOHEYHOTO YHMCIIOBOTO psia Ha
IpUMepe BBIYUCICHHS CYMMBI OSCKOHEYHO YOBIBAaIOINEH TI'EOMETPUYECKOH
IPOrPECCHH.

Pemenve 3anay Ha MpuMeHeHHE GOPMYIEI CyMMbl GECKOHEYHO yOBIBArOIIEH
TreOMETPUYECKOH IIPOrPECCHM

IIpoussogHass u ee
MpPUMEHEHH e

O3HaKOMJIEHHE C TTOHITHEM TPOU3BOIHOM.

Wsyuenne u (oOpMyJTHpOBaHHE €€ MEXAaHHYECKOTO H TIeOMETPHYECKOro
CMBIC/IA, M3YUYEHHE aJrOpHTMa BBIYMCICHHS IIPOM3BOIHON Ha IpUMEpE
BBIYMCIJIEHNS MTHOBEHHON CKOPOCTH H YIJIOBOTO Kod(uUIleHTakacaTeIbHOM.
CocTaBiieHHe ypaBHEHHUS KacaTeIbHON B 0OILIEM BHJIE.

Vesoenne — npaBwil  aadepeHIUpoBaHMsA,  TaOJMIBl  NIPOM3BOMHBIX
3neMeHTapHbIX (QyHKIuH, npumeHenue 1t nuddeperupoanus QyHKIMH,
COCTAaBJIEHHS YPaBHEHHS KacaTelbHOM.

HM3yyenne TeopeM O CBS3U CBOMCTB (DYHKLUM ¥ NPOU3BOIHON, POpMyIHPOBKA
uX.

[IposeneHne ¢ MOMOIIBIO TTPOM3BOAHON HccieoBaHus GYHKUMH, 3aJaHHOH
¢dopmynoi.

VY CTaHOBJIEHME CBA3M CBOWCTB (YHKIMH B IPOU3BOIHOMU 110 UX TpaduKaM.
[lpumeneHre OPOM3BORHON Ui  pelleHHMs 3ajad Ha  HaxXOXJIEHHE
HauOOJIBIIEr0, HAMMEHBIIEr0 3HAYCHUS ¥ Ha HaX0XK/ICHHE 3KCTpEMyMa

IlepBooOpasHast
M MHTerpan

O3HakOMJIEHHE ¢ TTOHATHEM MHTErpasa U IepBooOpasHoH.

W3yuenune paBuiia BEIYHCICHUS 1epBOOOPa3HON U TEOPEMBI

Hrrorona— Jleiibrumna.

Pemenue 3amay Ha CBS3b MEPBOOOPA3HOM M €€ IPOU3BONHOMN, BBEIYMCIIEHHE
nepBooOpasHoi U1 JaHHON (YHKIUH.

Perenyre 3amad Ha NPHMEHEHWE HHTErpajia JUIS BBIUMCICHHS (H3MYIECKHX
BEJIMYHUH U IUIOIIaAeH

YPABHEHUWSA U HEPABEHCTBA

YpaBHeHus u | O3HaKoMyIeHHe C NPOCTEHINMMH CBEIECHHSIMH O KODHIX anreOpandecKux
CHCTEMBI YPaBHEHWH, TOHATHAMHY HCCIICAOBAHUS YPABHEHHUH U CHCTEM ypaBHEHHUH.
ypaBHeHHIA. M3yueHne TeOpWH pPaBHOCHIBHOCTH YpaBHEHHH M €€ IPUMEHEHHS.
HepaBencrBa u | [loBTOpeHre 3amucH pelIeHHWs CTaHJApTHBIX  YPaBHEHMMH, IIPHEMOB
CHCTEMbI HEPaBEHCTB | IpeoOpa3oBaHKs YPaBHCHHH U1 CBEACHHA K CTaHAAPTHOMY YPaBHEHHIO.

c nsyms | Perienne  palMOHanbHBIX,  HpPallMOHANBHBIK,  [OKA3aTeNBHBIX  H
repeMeHHBIMH TPHUTOHOMETPHUYECKHX YPABHEHUH M CHCTEM.
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Wcnonp3oBanue CBOWCTB M rpadukoB (yHKUMH IS pPELICHHUS YpaBHEHHUH.
[ToBTOpEHHE OCHOBHBIX IIPHEMOB PEILECHHU CHCTEM.

Pemenne ypaBHEHHH ¢ NpPUMEHEHHEM BCEX MNPUEMOB (Pa3JIOKEHUS Ha
MHOHTENM, BBEICHUS HOBBIX HEM3BECTHHIX, IOACTAHOBKH, IpadHueckoro
METOJQ).

Pemenne cucteM ypaBHEHHH C IPUMEHEHUEM PA3IMYHBIX CIIOCOOOB.
OsHakomJieHHe ¢  OOIMMMM  BONPOCAMH  pELIEHMS  HEPaBeHCTB M
HCIIOJIb30BAaHKE CBOMCTB U rpaukoB (GyHKIUH IPY PELIEHIH HEPaBEHCTB.
PemieHue HEpaBeHCTB M CUCTEM HEPABEHCTB C NPUMEHEHHEM Ppa3IM4HBIX
crioco0oB.

[lprMeHeHHe MaTeMaTHUECKUX METONOB JUIS peIIeHHs] COoIepKaTelbHBIX
3aja4 M3 pasMMUYHBIX oOyacTell Hayku M IpakTUKU. VHTepnpeTupoBaHue
PE3YJIBTATOB C YYETOM peasIbHBIX OTPaHHYUCHUN

3JEMEHTBI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEW U CTATUCTHUKHA

OcHOBHbBIE TOHATHA
KOMOMHATOPHKH

N3yuenne mpaBwia KOMOWHATOPMKHM ¥ IIPUMEHEHHE MpPHU PELICHUH
KOMOMHATOPHBIX 3aJa4. '

Pemenne KOMOMHATOPHBIX 3aJady METOAOM Iiepebopa W IO IIPaBHIY
YMHOXEHHSL.

O3HakoMJIeHHE €  TOHATUSAIMH  KOMOWHATOPHKH:  pa3MELICHHUSMH,
COYETaHHUSIMH, IEPECTAHOBKAMH U QOPMYJIaMHU IS UX BBIYMCIICHUS.
O6psicHeHHe ¥ HpuMeHeHHe (OpMYyN Uid BBEUMCICHHUS pasMELIeHHH,
[epECTaHOBOK U COUYETAHHUH IpH PEIICHUH 3a1a4.

Osnakomnenue ¢ OunomoM HeroTona u TpeyronsaukoMm Ilackans.

Pemenne mnpakTUUeCKHX 3aad C MCIIOJb30BAHMEM IIOHATHH M IIpaBHI
KOMOUHATOPHKH

JJIeMeHTBI TEOPHH

I/IBy‘-IeHI/IC KIIACCHYIECKOro OnpeaC/iCHUus BEPOATHOCTH, CBOIHCTB BEPOATHOCTH,

BePOSITHOCTEI TEOPEMBI O CyMME BEPOSTHOCTEH.

PaccmoTpenue mnpuMepoB BBIYMCICHHUS BeposTHOCTEH. Pemenue 3amad Ha

BBIYHCJICHUE BEPOSITHOCTEH COOBITUI
Ilpeacrasienue O3nakoMJIeHHE C  TNPENCTABJICHHEM  YHCJIOBBIX  JAHHBIX M HX
AaHHBIX  (Taluamubl, | XapaKTepUCTHKAMHU.
AHArpPaMMBl, Pemienne mpakTHyeckux 3amad  Ha 00pabOTKy YHCIOBBIX IaHHBIX,
rpagukn) BBIYMCJICHHE UX XapaKTepUCTUK

I'EOMETPUS

IIpsimbie 1 niockoctn | PopMynHpoOBKa 7§ IIPUBE/ICHIE JIOKa3aTeJIbCTB TIPH3HAKOB

B NPOCTPAHCTBE

B3aMMHOIOPACIIOIOKEHHST TPSIMBIX H  IJIocKocTed. PacmosHaBaHue Ha
YepTexax ¥ MOJEJIAX Pa3jIMYHbBIX CJIydaeB B3aHMHOTO PAaCHOIOKEHUS NPSMBIX
H IIJIOCKOCTEH, apryMEHTHPOBAaHUE CBOUX CYXKICHUH.

dopmyHpoBaHHe ONpeneseHHll, MPU3HAKOB M CBOWCTB IapaljIeNbHBIX U
HePIEHIUKYIISIPHBIX TIOCKOCTEH, IBYTPaHHBIX U JIMHEHHBIX YTJIOB.
BeInoiHEHHE TOCTPOCHHUS YITIOB MEXIY NMPSIMBIMHM, IPSIMOH M IUIOCKOCTBIO,
MEXAY IUIOCKOCTSIMH TI0 OIIMCAHHUIO ¥ PACIIO3HABAHUE UX HA MOJEIAX.
[prMeHeHne TPU3HAKOB U CBOWCTB pACIIONIONKEHHUS NPAMBIX U IUIOCKOCTEH
TIPY pEeIICHUH 3a1a4.

W3obpakenne Ha  pUCYHKax ¥  KOHCTPYHPOBAaHHME Ha  MOZEIAX
MEePNEeHANKYISIPOB M HAKJIOHHBIX K IUIOCKOCTH, INPAMBIX, NapaIelbHBIX
IUTIOCKOCTEH, VYIJIOB MEXIY MNpsSMOA M IUIOCKOCTBIO M 0OOCHOBaHME
IIOCTPOCHUSI.

Pemrenne 3amay Ha BBIYUCICHHE TEOMETPHUYECKUX BenuuuH. OnuchIBaHHE
PacCTOAHUS OT TOYKHM [0 IUIOCKOCTH, OT NpPSAMOM 1O INIOCKOCTH, MCKIY
IIOCKOCTAMM, MEXKIY CKPEUMBAIOIIIAMHUCH IPIMBIMH,MEXAY IPON3BOJIBHBIMU
durypamu B IpoOCTPaHCTBE.
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®opMyITHPOBaHKE U JOKa3bIBAHIE OCHOBHBIX TEOPEM O PAcCTOSHHUAX (TEOpeM
CYyILECTBOBAHHs, CBOUCTBA).

N306paxeHune Ha 4epTexax M MOJENSX PacCTOAHUS M O0OOCHOBAHHE CBOMX
cyxnaenuii. OmnpeneneHHe M BBYHUCIECHME DPAcCTOSHHMH B IIPOCTPaHCTBE.
[Ipumenenue GopMyn U TeOpeM IUITAHUMETPUH AJI PEIeHU 3a1aY.
O3HaKOMJICHHE C TIOHATHEM IapajlIelbHOTO TIPOEKTUPOBAHUS M €T0
CBOMCTBaMH. DopMyIUposanue meopemvl 0 NIOWAOU OPMO2OHANLHOU
NPOeKyUU MHO20Y20NbHUKA.

[pumenenue Teopun 11t 000CHOBAHMS IOCTPOESHHHN U BHIYMCIICHUH.
ApryMeHTHpOBaHHE CBOHWX CYXICHHM O B3aUMHOM  DAaclOJIOKEHHH
IIPOCTPaHCTBEHHBIX QHUTYD

MHororpanHuKy

Omnucane ¥ XapakTepUCTHKA pa3jM4YHBIX BHJOB MHOTOTPAaHHHKOB,
IIepeyrCIeHHe HX DIEMEHTOB 1 CBONCTB.

W3obpaxenne  MHOTOTPaHHMKOB W BBIIOJHEHHE  TIOCTPOEHHS  Ha
H300paKeHUSAX U MOJIEIISIX MHOTOTPaHHUKOB.

Brluncienve JMHEHHBIX OJIEMEHTOB H  YIJIOB B IIPOCTPaHCTBEHHBIX
KOHGUTypalusIX, apryMEHTHPOBAHUE CBOUX CYXKIEHHH.

XapaxkreprcTuka H H300paKCHHE CEYeHHS, pa36epmKy MHO20ZDAHHUKOS,
BBIYHCIICHHE IUIOLIaeH TOBEPXHOCTEH.

IMocTpoenne npocTemux cedeHuit Kyba, mpu3mMsel, nmupamuisl. [IpuMenenne
(bakToB ¥ CBeIECHUH U3 IUIAHUMETPUU.

O3HaKOMJICHHME C BHIaMH CHMMETpUM B TpOCTpaHCTBE, (HOPMYyIHPOBAaHHE
ONpEJENICHHt ¥ CBOWCTB. XapaKTepUCTHKA CHUMMETPHH TEJN BpALICHHA HU
MHOTOTPaHHHUKOB.

[TpuMeHeHre CBONCTB CHMMETPHH [IPH PELICHHH 3aad.

Vcmonp3oBanye  NPHOOpPETEHHBIX ~ 3HAaHWH AN HCCIENOBaHUA U
MOJIeTTMPOBAHNS HECTIOXKHBIX 3a/1a4.

N306paxkeHre OCHOBHBIX MHOTOTPAaHHHKOB H BBIIOJHEHHE DPUCYHKOB IO
YCIIOBHAM 3a/1aY

Tena 1 NOBEPXHOCTH
BpameHust

OsHakoMJIEHHE ¢ BHAAMH TeJl BpalleHus, GOpMyIMpOBaHUE UX ONpPEAEICHUN
¥ CBOMCTB.

DopMyJIHpOBaHHE TEOPEM O CEUYEHMH IUapa INIOCKOCTHIO M IUIOCKOCTH,
KacaTebHO# K chepe.

XapakTepucTHKa U H300paXKEHUE TEI BPAILIECHHS, HX Pa3BEPTKH, CEYECHHS.
Pemenune 3amay Ha TOCTPOCHHE CEUEHUH, BBIYHMCICHHE MJIHH, PAcCTOSHMH,
yrios, wioinazneit. [IpoBenenne noka3aTeNbHBIX PACCYKACHUN TIPH PELICHUH
3a1ad.

[TpumeHeHHe CBOMCTB CHMMETPHMHU IPH PELIEHHMH 3alay Ha Teja BpalleHHd,
KOMOHHAITHIO TEJI.

M306paxenne OCHOBHBIX KPYTJIBIX TeJl M BBIIOJHEHHE PUCYHKA IO YCIIOBHIO
3a1a4u

HN3mepennst
reoMeTpumn

O3HakoMJIEHHE ¢ TTOHATHUAMH IUIOMAIHN U 00beMa, aKCHOMaMHU 1 CBOMCTBAMH.
Pelenne 3a1a4 Ha BEIYHCIICHHE MIOMANCH IUNIOCKHX QUTYp ¢ IPHMEHEHHEM
COOTBETCTBYIOIHX HOPMYIN U (HaKTOB U3 IIITAHUMETPHUH.

M3yueHne TeOpeM O BBIYHCIEHHH 00BEMOB IIPOCTPAHCTBEHHEIX TeEJI, PELUCHHE
3a7a4 Ha MpUMeHeHHe GOPMYJT BEIUUCICHUS OOBEMOB.

Wsyuenne  dopMyn  uis  BBIUMCICHHS  IUIOIAAEH  IOBEPXHOCTEH
MHOTOIPAaHHHUKOB ¥ TE€JI BpaIlleHUS!.

O3HaKOMJICHHE C METOIOM BBIYUCIICHHS ILIONIAIN IOBEPXHOCTH Chephl.
Pemenne 3a1a4 Ha BBIYHCICHUE ILIOMANCH TOBEPXHOCTH IPOCTPAHCTBEHHBIX
TeJ

19




KoopmmuaTnbl
BEKTOPbI

O3gakoMJIeHHE ¢ TMOHATHEM BekTopa. M3ydeHwe neKapTOBOH CHCTEMBI
KOOpJMHAT B [IPOCTPAHCTBE, IIOCTPOCHHE 10 3aJaHHBIM KOOPAMHATAM TOYEK U
IUTOCKOCTEH, HAXOXKICHUE KOOPAUHAT TOYEK.

HaxoxaeHue ypaBHEHMN OKDYXHOCTH, c(epsl, IUIOCKOCTH. BerumcieHue
PaCCTOSHMH MEXTy TOUKAMH.

M3ydeHne CBOMCTB BEKTOPHBIX BENWYUH, NPaBUI Pa3IoKeHHs BEKTOPOB B
TpPeXMEPHOM IPOCTPAHCTBE, NPAaBWJI HAXO0XKIECHHS KOOpPAMHAT BEKTOpa B
IIPOCTPAHCTBE, TIPaBII IeHCTBUI C BEKTOpaMH, 3aJaHHBIMH KOOpAWHATAMH.
ITpuMeHeHHe TEOPUHU TPH PEILICHUHM 3a1a4 Ha JEHCTBHS C BEKTOPaMH.
WsyueHuwe CKaJIPHOTO IMPOU3BEIEHUS] BEKTOPOB, BEKTOPHOTO YpPaBHEHHUS
npsaMoi ¥ nockocTH. [IpuMeHeHne TeOpuy MPH PEeLIeHNH 3a/1ad Ha AeHCTBUS
C BEKTOpPaMH, KOOPIAUHATHBIN METOJ, TPUMEHEHHE BEKTOPOB I BEIYMCIICHHUS
BEJIMYMH YTJIOB ¥ PAaCCTOSIHUH.

O3HaKOMJICHHE C JOKa3aTeNbCTBAMH TEOPEM CTEPEOMETPHUH O B3aUMHOM
PACIIOIOKEHUH NPSIMBIX ¥ IJIOCKOCTEH C KCIIONB30BAHUEM BEKTOPOB
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4. YCJIOBHUSI PEAJIN3AIINU YUEBHOM AU CIHILIHHBI

4.1. MaTepnanbHo-TeXHHYeCKOE 00ecreueHHe

Js peamusanuy mporpamMmsl yueOHOM MUCIHILTHHB «MaTeMaTHKa IIPENyCMOTPEHBI
CJICAYIOIHE ClICHHAIbHbBIC MOMENICHU S

Kabuner «MaTEMaTUKU, OCHAIIEHHBIA 060pyI[OBaHI/I6MI HarJiIAHbIMH HOCO6I/I}IMI/I,
OKPaHHO-3BYKOBBIMH ~ TOCOOHAMH, — MH(QOPMALMOHHO-KOMMYHHKAIMOHHBIMA  CPEICTBAMM,
TCXHMYECKAMH CPENCTBAMU OOYYECHHS: MATHHTHO-MENTOBOM JOCKOM, MyJIbTHMEIHAIPOSKTOPOM,
HOYTOYKOM, BBIXOJIOM B HHTEPHET.

4.2. Yuebno-meroanyeckoe u uHPOPMaHOHHOE 00ecIeueHne
4.2.1. Knuroobecneuennocrn

HanMeHoBaHMe MTEpaTyphl: aBTOp, HA3BAHUE, BU I'on Konuuectso Hanuuue B
U3LaHus, H3HATeNbCTBO H3JaHuA 3K3EMILISPOB JNEKTPOHHOMN
u3naHuii B 6ubnuorexe Bnl'y

oubnuorexe Bal'Vy B
COOTBETCTBHUE C
OI'ocC CO0

OcnoBHas nuTeparypa
Anrebpa u Hayala MaTeMaTu4Ieckoro aHamusa: 10 - 11
KNIACChl ;| yUeOHUK 171 06111e06pa3oBaTeNbHbIX
opraHusaiuii : 6a30BeIi U YriyGnEHHbIH yposHy / 111, 2017 50
A. Anumos [u 1p.] .- 4-e u3n. — M. TIpoceemenue,
463 c. ISBN 978-5-09-045929-7.
I'eomerpua: 10 - 11 knaccw : yuebnuk mis
ob1meobpa3zosartenbHbIX Opranu3atii : 6a3oBbIil K
yriryGaénnbiit yposuu / JI. C. Atanacsia [u ap.] .— 4-¢ 2017 50
n3g. ~ M.: TIpocsemenue, 255 ¢, ISBN 978-5-09-
046610-3,

JlononnurenpHas iuTeparypa
MopaxoBuy, AT. Anrebpa " Havana
Maremaruueckoro aHanusa: 10 - 11 xracewl : B2 u. / A.
I". Mopaxosw .- 13-e u3n., crep. - M.; MHeMosuna, U,
1: Yuebnuk. - 400 c. ISBN 978-5-346-01992-3,
MopakoBu, AT. Anrebpa H Havana
Maremardieckoro aHanusa: 10 - 11 knaccel : B2 4./ A.
I'. Mopakoswu .- 13-e u3p., crep. - M.; MueMo3uHa, U,
2: 3agaunuk.- 271 c. ISBN 978-5-346-01992-3.

[Toropenos, A.B. T'eomerpus : 10 - 11 xaccsi
yueGHHUK 17 061meobpasoBaTe/ibHbIX OpraHu3aLuil ;
6a30Bblit 1 podubHbIT ypoBHK / A, B. Tloropesios .- 2014 51
13-e u3a. — M.: Tlpocsemenue, 175 c. ISBN 978-5-09-
032026-9.

2012 49

2012 48

4.2.2. Ilepuopnyueckne u3NaHus

4.2.3. UuTepHeT-pecypcenl
1. ®enepanpHOro neHTpa HHPOPMAIHOHHO-00PA30BATEIBHBIX pecypcoB - URL:
http://fcior.edu.ru/
2. OenepanbHoe xpanummie EnnHoi komtekunn mudpoBeix 06pa3oBaTebHbX pecypcos - URL:
http://school-collection.edu.ru/
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5. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHHUS YYEBHOM

ACTIATIIVHEI

PesyabTaTsl 00yyeHus

MeToabl OLIEHKH

CTyeHT HAYYHTCS:

Onemenmel meopuu MHOICECME U MAMEMAMUYECKOU TOSUKU

- OmepupoBarh TOHATHUAMHU: KOHEYHOE MHOXECTBO, DJJIEMEHT MHOXECTBA,
HIOIMHOKECTBO, TepecedeHne U OOBeAUHEHUE MHOXECTB, YHCJIOBBIE MHOMXECTBA Ha
KOOPIMHATHOM MpsAMOH, OTPE30K, HHTEPBAN, IOJIYHHTEPBAI, NPOMEXKYTOK C
BBIKOJIOTOH TOYKOH, rpaduueckoe IIpelICTaBIeHHe MHOMXXECTB Ha KOOPIAMHATHOM
ILJIOCKOCTH;

- ONepHUpOBaTh NOHITHUSIMHU: YTBEPKICHHE, OTPULIAHHE YTBEP)KIEHHUs, UCTHHHBIE U
JIOXHBIE YTBEPXKICHUS, IPHYNHA, CIEJCTBUE, YaCTHBIA ciydait o01ero yTBepxaeHus,
KOHTPIPUMED;

- IPOBEPSTH IPUHAIIIEHKHOCTD JIEMEHTA MHOKECTBY;

- HaXOIUTh IepecedeHne U 0ObEIUHEHHE MHOXKECTB, B TOM YHCJIE IPEICTaBICHHBIX
rpadMYecKy Ha YUCIOBOH MPSIMOM 1 Ha KOOPIWHATHOH IJIOCKOCTH;

- TPOBOOUTH JOKa3aTeJbHBIE pacCyXACHHS JUisi OOOCHOBAaHWS HCTUHHOCTU
YTBEPXKACHUH.

YHucna u svipaoicenus

- CBOGOIHO OTepupoBaTh MOHATHAMMU: HEN0€ YUCIIO0, AETUMOCTE YHCell, OOBIKHOBEHHAS
Ipo0b, aecaTUYHAas ApoOb, palMoOHAIBLHOE YUCIIO, NPHUONMKEHHOE 3HAYeHHE 4YHcha,
4yacTh, JOJIS, OTHOIIEHHE, MPOLEHT, NOBHIICEHHE W TOHI)KEHHWE Ha 3aJlaHHOE UHCIIO
IIPOIIEHTOB, MaciuTab;

- IPUBOJUTH IPUMEPHI YHUCET C 3aJaHHBIMU CBOMCTBAMH JEITUMOCTH;

- ONEpUPOBATH TMOHATHAMH: JIOTapu(M YHCIA, TPUTOHOMETPHUUECKAS OKPYXKHOCTD,
panuaHHas W TpalycHas Mepa yria, BeJIMYMHA YIJa, 3aJaHHOTO TOYKOH Ha
TPUTOHOMETPHUUYECKOH OKPY>KHOCTH, CHHYC, KOCHHYC, TAHT€HC M KOTaHTCHC YIJIOB,
UMEIOLINX IPON3BOJIBHYIO BEIMYUHY, YHACHA € U |

- BBIIOJHATH apupMeTHYECKUe NCHCTBHS, COYETasl YCTHBIE M IHUCHBMEHHBIE MPHUEMBI,
MPUMEHSIS ITPU HEOOXOAUMOCTH BEIMUCIUTENBHBIE YCTPONUCTRA,;

- HaxOJUThb 3HAYCHHWS KOpHS HATYpaJbHOM CTENIEHH, CTENECHH C palHOHAIBHBIM
mokasateyieM, Jiorapudma, HCIONB3YS 0OpU HEOOXOAMMOCTH BBIYMCIUTENBHBIC
YCTpPOMCTBA;

- MIOJIB30BATHCS OIEHKOH U IMPUKHUIKOH IIpU MPaKTHYECKUX pacueTax;

- MPOBOIUTH IO HM3BECTHHIM (OpMyJaM W IpaBuwiiaM IMpeoOpa3oBaHust OYKBEHHBIX
BBIPKCHHH, BKJIIOYAIONIMX CTENEHH, KOPHH, JIOTapH(MBI U TPHTOHOMETPHUYECKHE
bynxuman;

-  HaXOJWTh 3HAYCHHUS UHCIOBBIX M OYKBEHHBIX BBIPAXKEHUH, OCYIIECTBIAL
HeoOXOIUMBIE ITOJCTAHOBKY U IIpeoOpa3oBanHus;

- n300paxkaTh CXEMaTHYECKH YTrojl, BEeJHYHMHA KOTOPOIO BBIpaXkeHa B Ipanycax HIIH
panuaHax;

- MCIIOJIB30BaTh IIPH pPEUICHUM 3a1ad TabNU4YHBIE 3HAYEHUS TPUTOHOMETPHUUYECKHX
byHKIMHA yrioB;

- BBITIOJIHATH IIEPEBO/] BETMYUHBI YIJIa U3 paluaHHoN MEphI B IPagyCHYIO U 00paTHO.
Ypaeuenus u nepasencmea

- Pemarp panuoHanbHBIC, OKa3aTeldbHBIE W JorapuMuyeckre YpaBHEHHS U
HEPaBEHCTBA, IIPOCTEHINNE HPPAOHAIBHBIE W TPUTOHOMETPHUYECKHE YPAaBHEHHS,
HEPABEHCTBA ¥ UX CHCTEMBI;

- WCIOJIb30BaTh METOJBI pElIeHUs YpaBHEHWH: NpUBENECHME K BHUIY 'IPOU3BEACHHE
paBHO HYJIO" WM "9aCTHOE PaBHO HYNIO", 3aMeHa MIEPEMEHHBIX;

- MCII0JIH30BaTh METOJI MHTEPBAJIOB JIJIS PELICHHS HEPABEHCTB;

- HWCIIOJNB30BaTh rpaduyeckuit MeTox A NPUOJMIKEHHOIO pEIICHWs ypaBHEHHH U

CamocmosmenvH
ble

U KOHMPONLHbIE
pabomul,
UHOUBUOYANIbHBIE

300aHUA.

Drzamen.
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HEPaBEHCTB;
- n300pakaTb Ha TPUTOHOMETPUYECKOH OKPYKHOCTH MHOXECTBO  PEIICHHH
IPOCTEHINX TPUTOHOMETPUIECKUX YPABHEHUHN U HEPABEHCTB;

- BBITNIOJIHATE OTOOP KOpHEH ypaBHEHWH MM pelleHHH HEPaBeHCTB B COOTBETCTBHH C
JIOMOJTHUTEJIHBIMH YCIIOBUSIMU Y OTPaHIUSHUSMHU.

Dynryuu

- OnepupoBaTh NOHATUAMM: 3aBUCHMOCTD BENIMYMH, QYHKIMS, apryMeHT U 3HAUYCHHE
¢bysKuuE, 00NacTh OMNpeNeeHHss ¥ MHOXECTBO 3HaueHWH ¢yHKiuH, rpaduk
3aBUCUMOCTH, IpaduK (YHKIMH, HYIH (QYyHKLUHHM, IPOMEXYTKH 3HAKOMOCTOSHCTBA,
BO3pacTaHHE HA YHCIIOBOM IIPOMEXKYTKE, YOBIBAHME Ha YHCIOBOM MIPOMEKYTKE,
HauOoJIbIlIee W HAaWMMEHbINEE 3HA4YCHHE (YHKIUM HA YHCIOBOM IPOMEXKYTKE,
neprogudecKast (GyHKIHUS, HEPHOJ, YeTHAS U HeueTHas PyHKIWH;

- ONepUpoBaTh NMOHATUSMHM: NpsiMas ¥ oOpaTHas HPOINOPLHUOHANBEHOCTH, JIMHEHHAs,
KBaJ[paTU4Has, JIorapupMuIecKas U Mokas3areibHas (QYHKIHH, TPHTOHOMETPHYECKHE
byHKINY,

- OIIpeACTATH 3HaYCHHUE (PYHKIHH 10 3HAUEHHIO apryMEHTa IIPH Pa3IMYHBIX Criocobax
3a/1aHus QYHKIIHH;

- CTPOUTH Tpad UK U3yUEHHBIX QYHKUMH;

- OIHKCBHIBATH MO TpaduKy M B NpOCTEHINUX ciaydasx Mo (GopMmyle IOBeIeHHE H
cBoicTBa GyHKIUH, HaxoAuTh MO rpadguky GyHKIMKA HauOONBIINE W HAUMEHBLIHE
3HAYECHMUS,

- CTPOUTH JCKHM3 rpaduka (QYyHKUUH, YHOBJIETBOPSIOMIEH NpUBEACHHOMY Habopy
yClIoBHH (IPOMEXYTKH BO3pacTaHWsA/yObIBaHWs, 3HAueHHE (QYHKIMH B 3aJaHHOU
TOYKE, TOUKH 3KCTPEMYMOB, aCHMIITOTH, HYIH QYHKIMH | T.1.);

- pewiate YypaBHEHHs, MpOCTeHIIME CHCTEMBl YpaBHEHHH, HCIONB3ys CBOIcTBa
GbyHKIMEA 1 uX rpaduKoB.

Onemenmul MamemMamuiecko2o ananusa

- OnepupoBaTh MOHATUSIMHU: IPOU3BOAHAS (YHKIUH B TOUKE, KacaTelbHas K rpaduKy
(bYHKIMY, TPOU3BOAHAS (YHKIIHH;

- BBIYMCIATH IIPOM3BOJAHYIO OJHOWIEHA, MHOTOWIEHa, KBaJApaTHOIO KOpPH4,
IPOU3BOJHYIO CYMMBI (QyHKIIHIA;

- BBIYHCJIATH NIPOHU3BOIHEIE ITEMEHTAPHBIX (GYHKIMH U MX KOMOHHAIIMH, MCIONB3YS
CIIpaBOYHEIE MaTEPUAIIbI;

- HCCIenoBaTh B IPOCTEHIINX CiIydasx (QYHKIHMH HAa MOHOTOHHOCTH, HaXOIHUTh
HauOOJIbIIHEe M HauMEHbBLINE 3HAYeHUs (QYHKUMH, CTPOUTH rpadMKH MHOTOUWIECHOB H
HIPOCTEHIINX pallMOHATBHBIX QYHKIUN C HUCIIONB30BAaHUEM allapata MareMaTHYecKoro
aHaNu3a.

Cmamucmuxa u meopus epoamHocmet, 102UKa U KOMOUHAMOPUKA.

- lMeTp mpezncraBiieHHe O MUCKPETHBIX M HEINPEPHIBHBIX CIYYaHHBIX BEIMYMHAX U
pacripeeIeHusX, 0 HE3aBUCUMOCTH CIIyYaltHbIX BETTMYKH;

- UMETh NPEICTaBICHHE O MaTeMaTHYeCKOM OXHJAHUM W JUCIIEPCHH CIydalHBIX
BEJTHYUH,

- MMETh MpPEJCTABICHHE O HOPMAJIBHOM pacIlpelesieHHH H IIPUMepax HOPMaIbHO
pacHpeeNIeHHbIX CIIyYaiHbIX BeTHYMH;

- TMOHUMAThb CyTh 3aKOHa OOJBIIMX YHUCE M BBIOOPOYHOTO MeEToJda H3MEpEeHHS
BEPOSITHOCTEH;

- MMETh MpPEJACTaBJIeHHE 00 YCIOBHOH BEPOSTHOCTH M O IIOJIHOH BEPOSITHOCTH,
IIPUMEHSTD UX B PELICHUH 3a/1aY;

- UIMETh TIPEACTABJICHHE O B)KHBIX YaCTHBIX BUIAX paclpeieNeHu U NPUMEHSTh UX B
peLICHHH 3a/1a4;

- HIMETD IPEICTABICHIE O KOPPENSAINN CITyJaifHBIX BEJHYNH, O JMHEHHON perpeccuu.
Texcmosvie 3a0a4u
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- PemaTe 3amaun pa3sHeIX THUIOB, B TOM YHCTIE 3a/1a4¥ [OBBIICHHON TPYAHOCTH;

- BBIOHpATb ONTHMAIBHBIH METOJ pEIICHHs 3aJa4H, paccMaTpHBas pasjM9HbIE
METO/IBI;

- CTPOUTD MOJEJb PELICHHUS 3a1a4d, IPOBOAUTH NOKa3aTeIbHbIE PACCYXICHUS;

- pemartb 3agadd, TpeOyromue nepedopa BapHaHTOB, IPOBEPKH YCIIOBHH, BbIOOpa
ONTUMAIBHOTO PE3yNbTaTa;

- aHaJM3UPOBATh M HHTEPUPETHPOBATh PE3YNIBTAaTHl B KOHTEKCTE YCJIOBHS 3aIayH,
BBIOMpATh pellieHus, He IPOTUBOpEYAIIne KOHTEKCTY;

- NEpeBOIWTH IpPH peIleHHH 3aJayd HHQpopMaluio u3 OHOM (opMbI B Ipyryo,
UCIIOJIB3Ys IPH HEOOXOAUMOCTH CXeMBI, TabIUIIbl, Tpad Ky, TuarpaMMel.

I'eomempus

- OrmnepupoBaTb IOHATHSIMH: TOYKa, TIpsiMas, IUIOCKOCTE B  IPOCTPAHCTBE,
[apaJuIebHOCTh U NEPHEHAUKYIIPHOCTD IPSIMBIX H IJIOCKOCTEIH;

- TIPUMEHSATH IS PEUICHHs 3a]a4 reoMeTpruecKkue (pakThl, €M yCaOBUS IPUMEHEHHUS
3aJaHbl B IBHOH (hopMe;

- pemarth 3aavd Ha HAXOXIEHHE TIeOMETPHYECKMX BEIHYMH [0 o0paslaMm IJId
ANITOPUTMAaM;

- JenaTh (BBIHOCHBIE) IIOCKHE YEPTEXKU U3 PUCYHKOB OOBEMHBIX (QHUIYp, B TOM UHCIIE
PHCOBAaTh BUJ CBEPXY, COOKY, CTPOUTH CEUEHUSI MHOIOI'PaHHHUKOB,;

- U3BJIEKATh, HHTEPIPETHPOBATh U [IPe00pa30BBIBATH HHPOPMAIIHIO O TEOMETPHUECKHX
¢burypax, IpenCTaBICHHYIO Ha YepTexKax;

- TPUMEHATh reoMeTpuyeckue (akTbl JUIs pelleHds] 3aJad, B TOM YHCIE
IIPEeINONAraoiX HECKOIBKO IaroB peIeHHs;

- OTIMCHIBATh B3aUMHOE PACIIONIOKEHHE IPSIMBIX U ITOCKOCTEHN B MPOCTPAHCTRE;

- (hOopMyJIMPOBATH CBOHCTBA U IPU3HAKH QHTYD;

- IOKa3bIBaTh FEOMETPHUECKUE YTBEPKIACHHUS,

- BJaNeTh CTAaHIAPTHOM Kiaccu(HUKanuedl IPOCTPaHCTBEHHBIX (GUTYp (MHpaMHIBL,
IPU3MBI, Tapaliesenueabl);

- HaXOIUTh OOBEMBI U IUIOIIAAH IOBEPXHOCTEH reOMETPUYECKHX TeJl C IPUMEHEHUEM
dopmy;

- BBIYHUCIISTH PACCTOSHHS U YTJIBI B IPOCTPAHCTBE.

Bexmopu! u koopounamwl 6 npocmparcmee

- OnepupoBath MOHATHUAMH JEKapTOBBI KOOPIHUHATEI B IIPOCTPAHCTBE, BEKTOP, MOILYJIh
BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, Yrojl MEXIy BEKTOPaMH,
CKaJSIPHOE MIPOU3BEICHHUE BEKTOPOB, KOJIMHEapHbIE BEKTOPEI;

- HAXOIUTH PACCTOSHUE MEXIy JByMs TOYKaMH, CYMMY BEKTOPOB U IPOM3BEACHHE
BEKTOpa Ha YHCJIO, YTOJ MEXy BEKTOpaMHU, CKaJIIpPHOE NPOU3BEIEHHE, paCKiIabIBATh
BEKTOp 110 IBYM HEKOJUIMHEAPHBIM BEKTOPAM;

- 33/1aBaTh IJIOCKOCTh YPaBHEHHEM B JIEKAPTOBOH CHCTEME KOOPAMHAT;

- pemaTh MpocTeHIye 3a7a4y BBEIEHUEM BEKTOPHOT o Hasuca.

Hemopusi mamemamuxu

- IlpeacraBnsATe BKJIAJ BBINAIOLIMXCS MATEMAaTUKOB B Pa3BUTHE MATEMaTHKU U MHBIX
Hay4HBIX 06nacTel;

- MOHUMATh POJIb MAaTEMAaTHKH B pa3BuTHU Poccuu.

Memoowr mamemamuxu

- Hcnonp3oBaTh OCHOBHBIE METOIBI [0KA3aTENbCTBA, MPOBOJUTE NOKA3aTENbCTBO U
BBINOJIHATE ONPOBEPIKEHUE;

- IPIMEHSITH OCHOBHBIE METO/IbI PEIIICHUS MATEMATHYECKUX 3a/1aY;

- Ha OCHOBE MaTEMaTHYECKHAX 3aKOHOMEPHOCTEH B MIPHPOJAE XapaKTepH30BaTh KPacoTy
¥ COBEPLICHCTBO OKPY’KAIOIIEro MUpa U IMIPOU3BEACHUI HCKYCCTBA;

- NIpUMEHATH  TpOCTeiliie  mporpaMMHBIE — CPEICTBA M 3JIEKTPOHHO-
KOMMYHHKAIIHOHHBIE
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