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1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCIIUITJIMHBI

1.1. Ob6aacTh NpHMEHEHHS NPOTPaAMMbBI;

PaGouas mnporpamMa oO6ueoOpazoBarenbHoi yueOHON aucuuiuimHbl  «Maremarukay
npeHa3HAYeHA [T H3YUCHHS MaTeMaTHKH B MpodeccHoHaTbHBIX 00pa3oBaTeIbHbIX OpraHn3alusx,
peaTu3yroIMX 00pa3oBaTe/IbHYIO POrpaMMy cpefHero oduiero o0pa3oBaHus B Mpe/leaX OCBOCHHSA
[IIICC3 CIIO na 6a3e ocHoBHOro o06uEro o6pasoBaHUs IO CHEUUAIBHOCTH TEXHHYECKOro

npoguan CIIO

13.02.11 «TexHnueckas OHSKcIUIyaTauuss H  o0cay:XKUBAHHE HJICKTPHYECKOI0 H
JIEKTPOMEXaHHYeCKOro 060py10BaHHs (10 OTPACIAM )

1.2. MecTo yuebHoii qucuunannbl B crpykrype IHITCC3:
yaebHas mucnuninHa «MaremaTtuka» sBIseTCs y4eOHBIM MHpeaIMeTOM 00s3aTeNbHOM

npeaMeTHoH obnactn «Maremarnka u nHGopMaTukay @I'OC cpenuero obuiero oOpazoBaHu.

1.3. Hean n 3agaun yueOHOH IUCHUIIHHBI — TPeGOBAHUS K pPe3y/ibTATAM 0CBOEHUS Y1eOHOMH
JHCHHIIJIHHBLIC
[Iporpamma opueHTHpOBaHA Ha JOCTUIKSHHE CIESIYIONIMX 1e/1eH;
- obecnevyenne chopMHUPOBAHHOCTH MPEACTABICHUH O COLMAIIBHBIX, KYIbTYPHBIX H HCTOPAYECKHX
(akTOpax CTAHOBICHHUS MATEMATHKH;
- obecneuenne cGHOPMUPOBAHHOCTH JIOTMYECKOTO, AITOPHTMUYECKOTO M MAaTEMaTHYECKOIo
MBILJICHUS;
- obecneyenne CHOPMHUPOBAHHOCTH YMEHHH NPHUMEHATH IIOJYYEHHBIC 3HAHHUS TP PEIICHHH
pa3/IMuHBIX 33/1a4;
- obecniedyenue cHOpMHUPOBAHHOCTH MPEACTABIEHHI 0 MAaTeMATHKE KaK 4acTH 0OIIedeoBedecKo
KYJbTYPbI, YHHBEPCAJIbHOM S3bIKE HAYKH, MO3BOJSIONIEM OIKMCHIBATE W HU3y4aTh peajbHEBIE
IIpOLECChl U ABJICHHA.

OcBoenue coaepixanus ydeOHOH uCIUILTHHEl «Maremarnkay obecrieduBaeT JA0CTHIKEHHE
CTyIEHTaMH CIEAYIOIHX Pe3yabTaTOB:

* IMYHOCTHBIX:

— c(OPMHUPOBAHHOCTE MPEJICTABTCHHN O MaTeMAaTHKE KaK YHUBEPCATBLHOM SI3bIKE HAYKH, CPEJICTBE
MOJICJTMPOBAHHUSA ABJIEHUN U NPOLIECCOB, HAEAX U METO1aX MATEMATHKH,

— IOHUMAHWUE 3HAYHMOCTH MaTeMaTUKHU JUIS HAYYHO-TEXHUHYECKOro mporpecca, chopMHUPOBAaHHOCTE
OTHOLICHHMA K MATEMAaTHKE KaKk K 4acTH oOIle4e/loBeYeCKOM KYIbTYphl 4Yepe3 3HAKOMCTBO C
HCTOPHEH pa3sBUTUS MAaTEMATHKH, SBOJIOLUCH MaTEMATHUYECKUX HJIEH;

— PasBMTHE JIOTMYECKOIO MBIIUIEHHS, ITTPOCTPAHCTBEHHOTO BOOOPAXKEHHs, AaJrOPUTMUYECKOM
KyJIbTYPbl, KPHTHYHOCTH MBIIUICHUS HA YPOBHE, He0OXoquMoM Uit Oyaynel npodeccnonansHON
NesITeIbHOCTH, JIUIS IPOJOIKEHUs 00pa3oBaHus M caM006pa3OBaHus;

— OBJIAICHHE MAaTEeMaTHYECCKUMHU 3HAHHAMH U YMEHHAMH, HEOOXOJMMBIMHU B [IOBCEIHEBHOM JKU3HH,
AUIS OCBOCHMSI CMEXKHBIX €CTECTBEHHO-HAYYHBIX IHMCHHINIMH M AUCHHIUIHH NpodecCHOHAIBHOr0
LMK, IS MONyYeHust 00pa3oBanus B 06;1acTaX, He TpeQyromux yriyGieHHON MaTeMaTHYeCKoMd
MOATOTOBKH;

— IOTOBHOCTB M CIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIE CaMOOBPA30BAHMIO, HA TIPOTSKEHHH
BCCH JKU3HM; CO3HATENbHOE OTHOMICHHE K HEMPEPHIBHOMY 0OPa3OBaHHIO KAK YCIOBHIO YCIELIHOMN
npodeccHOHATBHON H 00IIECTBEHHON NeITETEHOCTH]

— FOTOBHOCTB M CIIOCOOHOCTE K CAMOCTOSTETHHOM TBOPYECKON W OTBETCTBEHHOM JAeATETLHOCTH,

— TOTOBHOCTh K KOJIIGKTHBHOH paboTe, COTPYIHHYECTBY CO CBEPCTHUKAMH B 00pPA30BaTENIBHOM,
00IECTBEHHO MOJIE3HOH, Y4eGHO-HCCIe0BATENBCKOM, TPOEKTHOM M APYTHX BHIAX JESTeIbHOCTH;
~ OTHOIIEHHE K NpodecCHOHANBHON IeATeNBHOCTH KaK BOZMOXKHOCTH Y4aCTUS B PEUIEHAH JIMYHBIX,
OOIIECTBEHHBIX, FOCYAaPCTBEHHBIX, 00IEHAIIHOHANBHBIX TPOOIEM;
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* MeTanpeJIMeTHBIX:
— YMEHHE CaMOCTOATE/ILHO ONPEAC/ATL IEJN JCATEIbHOCTH H COCTABJIATh ILIAHBI AEATEIIHOCTH;
CaMOCTOSTENIEHO OCYIIECTBIIATh, KOHTPOJIMPOBATh H KOPPEKTAPOBATE JIEATENLHOCTE; HCII0IE30BATh
BCE BO3MOJKHBIE peCypchbl [UId JOCTHUIKEHHS [IOCTABICHHBIX MelNed M peaTu3allHd IUIaHOB
NeATeNbHOCTH; BEIOMPATh YCIIEIIHBIE CTPATETHH B PA3NIMYHbIX CUTYAIHX]

— YMEHHE NPOAYKTHBHO 00IIAaThCs M B3aUMOJIEHCTBOBATH B IPOIIECCE COBMECTHOW JESTENBLHOCTH,
YUHTBIBATh MO3HMINH JAPYTHX YYaCTHUKOB NESATENBHOCTH, 3P PEKTHBHO pa3pelnaTh KOH(QIUKTEL;

— BJIaJICHUE HaBBIKAMHM ITO3HABATEILHOM, Y4eOHO-UCCNIEI0BATENBCKON U IPOSKTHOM JIesITeNIBHOCTH,
HaBbIKAMH paspelIeHuss MpolieM; CrNOCOOHOCTE M TOTOBHOCTh K CaMOCTOSITENIBHOMY ITOHCKY
METOJIOB pEIICHHS [IPAKTHYECKUX 3a/1a4, IPUMEHEHHIO Pa3jIMYHBIX METOIOB [TO3HAHUS,

— TOTOBHOCTbL M  CIOCOOHOCTR K  CaMOCTOSTEAbHOH  HHGDOPMALMOHHO-NO3HABATEILHON
ACATEIBHOCTH, BKIIOYAas YMEHHME OPHEHTHPOBAaThCS B PA3MYHBIX WCTOYHHKAX HHOOpMAIHH,
KPUTHYECKH OLIEHWBATh W WHTEPIPETHPOBATh HHPOPMAIHIO, IIONYYaeMYI0O M3 PasIHYHBIX
HCTOYHHKOB,

— BITAJICHUE S3BIKOBBIMHM CPE/ICTBAMH: YMEHME SCHO, JOTHYHO W TOYHO M3IIArath CBOKO TOYKY
3PEHHsI, UCIIO/IB30BATh a/1eKBAaTHBIE S3bIKOBBIE CPEICTRA;

— BJIQJICHHE HABLIKAMU IO3HABATENBLHOH pedUIeKCHH KaK OCO3HAHUS COBEPLIAEMBIX JEHCTBHH M
MBICTHTEJIBHBIX TIPOLECCOB, HX pE3yJIbTaTOB M OCHOBAaHWH, TPaHHIl CBOETO 3HAHHMS M HE3HAHMS,
HOBBIX MO3HABATEIBHBIX 3814 U CPEJACTB I UX JTOCTHKCHHUS

— LENeyCTPEeMIIEHHOCTh B [OMCKAX W IPHHATHM PELICHHH, co00pa3uTe/bHOCTh H HHTYMIHS,
PasBUTOCTh IPOCTPAHCTBEHHBIX TNPEJCTABICHUH; CIIOCOOHOCT BOCIPHHHMATH KpacoTy M
rapMOHHIO MHPA;

* IpeaMeTHBIX:

DiemMeHmbl MeopUU MHOJNCECE U MAMEMAMUYECKOT 102UKU

- OnepupoBaTh TOHATHAMH: KOHEYHOE MHOKECTBO, O3JIEMEHT MHOXKECTBA, OAMHOKECTRO,
nepeceveHHe U OOBEIMHEHHWE MHOMECTB, YWCIIOBBIE MHOXKECTBA HA KOOPAWHATHON MPSAMOH,
OTPE30K, HHTEpBaN, MOJYUHTEPBAT, [POMENKYTOK C BLIKOJOTOH TO4YKOH, rpaduueckoe
NPeICTaBIeHUE MHOXKECTB Ha KOOPAMHATHOM IIJIOCKOCTH;

- OINEpHPOBATh TOHATHAMH: YTBEPXKIEHHWE, OTPULAHUE YTBEPXKACHHS, HUCTHHHBIE W JIOMKHLIE
YTBEPKICHUSA, IPHYUHA, CIIEICTBUE, YACTHBIH Cly4ail 00IIEro yTBEPKICHHS, KOHTPIPUMED;

- IIPOBEPATD NPUHAUIEKHOCTh AEMEHTA MHOKECTBY;

- HaXOJIUTh NepeceyeHne U 0ObEAMHEHHE MHOXKECTB, B TOM YHCJIE TIPEICTABIEHHEIX TpadMIecKy Ha
YHCJIOBOH MPAMOYN U Ha KOOPAMHATHOM ITOCKOCTH;

- IPOBOUTE JJOKA3aTENIbHBIC PACCYKACHHUS [T 000CHOBAHUS HCTHHHOCTH YTBEPKICHUIH.

Yucna u evipadicerus

- CBoGOHO OnepUpOBaTh MOHATHSAMH: [EO€ YMCIO, JEIUMOCTh YHCEN, OOBIKHOBEHHAS Ipo0b,
AecATHYHAs Apo0b, pPaUMOHATBHOE 4YHMCIO, NPUOIMKEHHOE 3HAYEHWE YHC/A, YacTb, IO,
OTHOLIECHHE, IIPOLIEHT, MOBBIICHHE U IIOHAKECHHE HA 3aJaHHOE YUCTIO MIPOLEHTOB, MacIiTab;

- IPUBOJUTD IIPUMEPHI YHCEN € 3aJaHHBIMU CBOMCTBAMH MEJTMMOCTH,

- ONEPUPOBATH MOHATHAMH: JTOrapu(m 4uCIa, TPHTOHOMETPHYECKAS OKPYKHOCTb, PajMaHHAs W
rpagycHas Mepa yria, BeJIMUMHA yTia, 3a/laHHOr0 TOYKOH Ha TPHIOHOMETPHYECKOH OKPYKHOCTH,
CHHYC, KOCHUHYC, TAHI'€HC ¥ KOTAHT'€HC YTJIOB, HMEIOIINX MPOU3BOJIBHYIO BEIMUMHY, YHC/IA € U ;

- BBIIIOJTHATE apU(QMETHIECKHE IeHCTBHSA, COYETas YCTHBIC M IMCHMEHHBIE IPHEMBI, IPUMEHSS TIPH
HEOOXOIMMOCTH BBIMHCITUTEINbHBIE YCTPOHCTBA;

- HaxOoIWTh 3HAYCHHUS KOPHS HATYpaJbHOW CTENEHH, CTElCHH C palMOHAIBLHBIM I10Ka3aTesieM,
norapu(ma, HCnob3ys NpH HEOOXOIHMOCTH BBIYACIUTENBHBIE YCTPOHCTBA;

- I0JIb30BaThCs OLEHKOH M MPUKHJIKOH MTPH NPAKTHYECKHX pacyeTax;

- MPOBOJMTL MO W3BECTHBIM (HOPMyJam M TpaBUIaM NpeoOpa3oBaHus GYKBEHHBIX BBIPAKEHHH,
BKITIOYAOIIHX CTENIeHH, KOPHH, JIOTapi(IMbl H TPHTOHOMETPHYECKHE (DYHKIINM,

- HaxOJIuTh 3HAYCHUS YHUCIIOBBIX M OYKBEHHBIX BBIPAKEHHWH, OCYLIECTBIsAsS HEOGXOIUMEIE
MOJICTAHOBKHU U Mpeodpa3oBaHus;

- H300paXkarth CXeMAaTHYECKH YrOJl, BEIMYMHA KOTOPOro BBIpaXKeHa B Tpajycax MIIM paadaHax;



- UCIIOJIG30BATh TP PEIIEHKH 33714 TabInYHbIe 3HAYeHHS TPUTOHOMETPUYECKUX (YHKIHH YTIIOB;

- BBINOJIHATH EPEBOI BEIMYMHEI YITIa U3 PAJHaHHOI Mephbl B IPayCHYIO H 00paTHO,

Ypasnenus u nepasencmea

- Pewarh paiMoHallbHBIE, MMOKa3aTEIbHBIE M JIOrapuMHUYECKHE YpaBHEHHS W HEPaBEHCTBA,
npocTelle UppallOHANBHEIE H TPHTOHOMETPUYECKHE YPAaBHEHUS, HEPABEHCTBA M UX CUCTEMBEI,

- UCIIOJIb30BaTh METO/Ibl PEellIeHHs ypaBHEHUH: NMpUBEJeHHE K BHIY "NPOU3BEAEHHE PABHO HYJIO"
WK "YacTHOE PaBHO HYJIO", 3aMEHa NIEPEMEHHBIX;

- HCTIOJIBE30BATh METO/I MHTEPBAJIOB /ISl PEeLIeHHs HePABEHCTB;

- UCTIOJTB30BATh Tpaduueckuii MeTo 1 A/ MPUONIMIKEHHOrO PeIleH:s YpaBHEHUI U HEPABEHCTB;

- u300pakaTb HA TPUTOHOMETPUYECKOH OKPYKHOCTH MHOMXECTBO pEIIeHHH MpOCTeHImxX
TPUIOHOMETPUYECKUX YpPaBHEHHUH ¥ HEPaBEHCTB;

- BBIMOJHATE OTOOp KOpHEH ypaBHEHHI WIM pPEIIEHHH HEpPaBeHCTB B COOTBETCTBUH C
JAOTIOJTHATEIBHBIMU YCIOBUSMH U OTPaHUYEHUSIMU.

Dyukyuu

- OnepupoBaTh NMOHATUAMH: 3aBUCHMOCTEL BENWYMH, (QYHKUHS, apryMEHT W 3Ha4eHUEe (YHKUUH,
06J1acTh ONpe/Ie/IeHUs U MHOXKEeCTBO 3HauUeHuH QyHKInH, rpaduK 3aBUCUMOCTH, rpadiK QYHKIMM,
Hy1d (GYHKIHHA, NPOMEKYTKM 3HAKOMOCTOSHCTBA, BO3pAcTaHHe HA YHCIOBOM IMPOMEKYTKE,
yObIBaHME Ha 4YHCIOBOM TNPOMEXYTKe, Haubombllee W HaUMeHblNee 3HaveHHWe (GYHKIHH Ha
YUCIIOBOM MIPOMEXKYTKE, NEpHouuecKast GyHKIHUSA, EPHO/I, YETHAS U HedeTHas PYHKIUH;

- ONEpUpOBaTh MOHATUAMMU: NpAMas U 0OpaTHas NPONOPIUOHANLHOCTD, TMHENHHAs, KBaJApaTH4Hasl,
norapugmuyecKas U mokasatejibHas QyHKIHH, TPUTOHOMETpHYecKHe (QyHKIIM,

- ONpeNenATh 3HauYeHUe (QYHKIUH N0 3HAYCHWIO apryMEeHTa IPH pa3jIMuHBIX criocobax 3ajaHus
byHKIHH,

- CTPOMUTB rpaMKH M3yYEHHBIX (YHKIIHIA;

- OMHUCHIBATH MO rpaduKy H B HpocTeHLIMX ciydasx 1no Gopmysie MoBeIeHUE ¥ CBOUCTBA QYHKIHUH,
HaXOAWTh 1O rpaduky GyHKIUK HauOOIbIIHe U HAMMEHBIINE 3HAYEHUS;

- CTpoWTh 5CKM3 Tpaduka GYHKIMM, YIOBIETBOPAIOIIEH NpuBeneHHOMY Habopy ycrnoBUi
(MpOMEXYTKH  BO3pacTaHWsA/yObIBaHHWs, B3Ha4YeHHe (YHKIMM B 3aJaHHOM TOYKE, TOYKH
SKCTPEMYMOB, aCUMIITOTBI, HYJIH (DYHKIIUH U T.1.);

- pemiars YpaBHEHHS, MPOCTEHINUE CHUCTEMbl YpPaBHEHWH, WUCIONL3ys CBOWCTBA (YHKUMH W HX
rpagpuKoB.

Dnemenmbl MAMEMAMUYECKO20 AHANU3A

- OneprpoBaTh NOHATHAMHE: IPOU3BOJHAS QYHKIMH B TOYKE, KacaTelbHas K rpaduky (yHKIuM,
IPOU3BOAHAS (PYHKIHH;

- BBIYHMCIIATE IPOU3BOIHYIO OJHOY/IEHA, MHOTOYJIEHa, KBaJ[PaTHOTO KOPHS, MPOU3BOIHYIO CYMMBI
GyHKUMI;

- BBIYHCIIATE MMPOU3BOJHBIE 3IEMEHTAPHBIX (YHKIMH U X KOMOWHAIMM, HCHONB3YS CIIPABOYHbIE
MaTepUalbl;

- WCCNIEN0BaTh B IIPOCTEHIUMX clydasX (YHKUUMH HA MOHOTOHHOCTH, HAXOAWTh HAMOOJBINHE U
HAaUMEHBIINE 3HAYCHHUS QYHKLIHUHA, CTPOUTE Ipad)iKH MHOrOUWIEHOB H MPOCTERIINX PAIHOHATBHBIX
GYHKIMH ¢ UCIIOIb30BAHUEM allfapaTa MaTeMaTHUYECKOTO aHaIN3a.

Cmamucmuxa u meopus 6epoamnocmen, 102uka U KOMOUamopuxa.

- Wmers mpencraBieHMe O JMCKPETHBIX ¥ HENPEPHIBHBIX CIYYalHBIX BEIMYMHAX H
pacrpeie/ICHHAX, O HE3aBUCHMOCTH CITyYalHBIX BEIHYNH;

- AMETh MPEJICTABICHHE O MATEMATHYECKOM OXKHJIaHUH U JUCTIEPCHH CITYYalHBIX BEJIHYHH;

- HMETh IIPEJICTABJICHUE O HOPMAILHOM paclpesieeHHH | MpHMepax HOPMAIBHO PacIpeIe/IeHHbIX
CIIy4aiHbIX BEIUYUH,

- HOHUMATh CYThb 3aKOHA OOJIBIIMX YHCeN H BEIGOPOYHOTO METO1a H3MEPEHHS BEPOSTHOCTEH;

- UMETh MpeJICTaBIeHHe 00 YCIOBHOW BEpOSTHOCTH M O TOJHOW BEPOATHOCTH, MPUMEHATH MX B
peleHnH 3a1ay;

- UMETh TIPEJICTABJIEHHE O BAXKHBIX YACTHBIX BHMJAX PACNpE/IEIeHUH U NPUMEHSTh UX B PELICHUH

3ajad;



- UMETE TIpeICTABICHAE O KOPPENSIIMU CITyJalHBIX BEJTHUUH, O JIMHEHHOM perpeccuu.

Texcmosoie 3a0a4u

- Pemats 3a1a4H pa3HbIX THIIOB, B TOM YHUCIIE 3a1a4YU MMOBBITICHHOH pr,I[HOCTH;

- BEIOMpATh ONTUMATBHBIA METO PEIICHIMs 3aa4ui, pacCMaTPUBas pa3IMuHble METOIbI;

- CTPOHUTb MOJAC/IbE PCHICHHUA 3agavM, MpOBOIHTE JOKA3aTCNIBHEIE paccyACHHA,

- pewarth 3aj1a4d, Tpebytomme nepebopa BapHaHTOB, MPOBEPKH YCIOBUH, BHIOOpa ONTHMAIBHOTO
pe3ynbTaTa;

- aHATU3WPOBaTh W HHTEPNPETHPOBATH DPE3YJIbTAThl B KOHTEKCTE YCJIOBUA 3aja4yd, BBIOHpATh
pEeLIeHHs, HE MPOTHBOPEYaIIne KOHTEKCTY,

- TIepeBOJNTE MPH pEUIeHUH 3anaqyu MHQopMaruoo u3 oaHOH GOpMbl B JIPYrylo, HUCHOIB3YS NpPH
HEOOXO0AMMOCTH CXeMbl, TaONNIbL, TpadUKH, THAarpaMMBbI.

leomempusn

- OmnepupoBaTh MOHATHAMM: TOYKA, MpsMas, IJIOCKOCTh B IPOCTPAHCTBE, MNAPAUIEILHOCTD H
NEePHEeHIUKYIAPHOCTE IIPAMbIX U TLIOCKOCTEH;

- NIPHMCHATh M PCHICHHA 3a0a4 COMCTPHYCCKHC (baKTbl., CCJIM YCIIOBHA NPpHUMCHCHHA 3aJaHbl B
ABHOH (opMme;

- pelaTh 3a/1a44 Ha HAXOXKAEHUE FeOMETPHUYECKHX BeTHUMH 0 0bpa3uaM Win alropuTMam;

- 7e1aTh (BBIHOCHBIE) TUIOCKHE YEPTENH U3 PUCYHKOB 0OBEMHBIX (PUIYP, B TOM YHCIIE PHCOBAThH BHI
CBEPXY, COOKY, CTPOUTh CEHYEHHsSI MHOTOTPAaHHUKOB;

- W3BJIEKaTh, HHTEPIIPETHPOBATE U MPeOOPa3OBbIBaTh MHHOPMAIHIO O FeOMETPHYECKHX (Urypax,
NpeJCTaBICHHYIO Ha YepTexKax,

- NPUMEHSTh TeoMeTpuyeckue (aKThl I8 pelICHHs 3a7a4, B TOM UHCJE MpPednoJIararolux
HEeCKOJIBKO IIaroB PeLIeHuUs;

- OIUCBIBATH B3aUMHOE PAaCIOIOKEHHE MPSIMbIX U MJI0CKOCTEH B TPOCTPAHCTRE;

- hOpMyIMPOBATE CBOWCTBA U NPU3HAKH QHUTYD;

- I0Ka3bIBaTh FreOMETPUYECKHUE YTBEPIKICHHUS;

- BJIAJETh CTaHAAPTHOH KiaccH(UKalKed NpOCTPAaHCTBEHHBIX (GUIYp (MUpaMUIbI, PH3MBIL,
napasiesnenunenbl);

- HAXOUTh 00BEMBI U IUIOINA/IH TOBEPXHOCTEH reOMETPHYECKUX TeJl ¢ MPUMEHEHHEM GopMYJT;

- BBIYHCJIATL PACCTOAHMA M YTIIBI B IPOCTPAHCTBE.

Bexmopbi u koopounamel 6 npocmpancmee

- OnepupoBaTh MOHATHAMH JEKAPTOBBI KOOPAMHATH! B IPOCTPAHCTBE, BEKTOP, MOIYJh BEKTODA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yroll MEXIY BEKTOPaMH, CKAJIAPHOE MPOM3BEICHHE
BEKTOPOB, KOJUTMHEAPHBIE BEKTOPHI;

- HaXO[HUTb PacCTOSHHE MEMXAY ABYMS TOYKAMH, CYMMY BEKTOPOB U NPOM3BEJEHHE BEKTOpa Ha
YHCIIO, YTON MEXKJy BEKTOPAMH, CKaIAPHOE IPOM3BEICHME, PacKIaiblBaTh BEKTOD IO JBYM
HEKOJUTHHEeAPHBIM BEKTOPAM;

- 38J1aBaTh [JIOCKOCTh yPaBHEHUEM B JEKAPTOBOM CHCTEME KOOPIMHAT;

- pemars MPOCTENIINE 3a7a4H BBEIEHHEM BEKTOPHOro Gasuca.

Hemopusa mamemamuru

- Ilpencrasiste BKIAJ BBIIAOMIMXCS MATEMATHKOB B PA3BUTHE MATEMATHKH M MHBIX HAYYHBIX
obnacreit;

- IOHUMATh POJIb MAaTEMATHKH B pa3BuTHU Poccnu.

Memoowr mamemamuru

- Hcnonb30Bath OCHOBHBIE METOABI J1OKA3aTENLCTBA, MPOBOJAMTH JIOKA3aTENLCTBO M BBITOIHATE
ONPOBEPIKEHHE;

- IPHMEHSATL OCHOBHBIE METO/1bl PELICHUS MAaTEMATUYECKHUX 3a/1a4;

- Ha OCHOBE MAaTeMaTH4eCKUX 3aKOHOMEPHOCTEH B I[PUPOAE XapaKTepU30BaTh KpacoTy M
COBEPIICHCTBO OKPYIKAKOIIEro MUpa M MPOU3BEICHUN UCKYCCTRA,

- MIPUMEHSATH MPOCTEMIITNE MTPOrPAMMHBIE CPEICTBA M HIIEKTPOHHO-KOMMYHUKALIMOHHEIE CHCTEMBI
IpH PeIICHHH MaTeMaTHYeCKuX 3ajad.



2. CTPYKTYPA U COJAEPKAHUE YYEBHON JTUCIUIJIAHLI

2.1. O6bem yueOHOH MUCHHILIMHBI H BHABLI Y9eOHOH padoThl

Buz yue6Ho# paboTs! O6bemM yacos
O0bem obpazoBaTeibHON NPOrpaMMbl YueOHOH JHCHHIIIHHDI 254
B TOM YHCJIE:
TeopeTudeckoe odyueHue 78
naboparopHble paboThl (eciu nPeoycMOmpeHo) -
NPaKTHYECKUE 3aHATHS (eCiy npedycmMompeHo) 156
WHIUBHYIBHBIH TPOEKT (eciu npedycmMompeno) -
KOHCYJIbTaIlHH 2
camocTosATeNbHas pabora obyuaromerocs (Bcero) (eciu npedycmompeno) -
B TOM YHCJIE:
caMmocTosTe/lbHas pabora Hajl MHAMBU/IYAJIbHBIM TPOEKTOM (eciu -
npeoycmompeno)
IIpome:xyTounan aTrecrauus (Okzaver) 18
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3.XAPAKTEPUCTHKA OCHOBHBIX BHJIOB YUEFHOU AESATEJIBHOCTH

CTYJIEHTOB
COJIEPXAHHUE XAPAKTEPUCTUKA OCHOBHEIX BUJIOB I[E%TEHI)H‘QCTI/I
OBYYEHUA CTYZEHTOB (HA YPOBHE YYEBHBIX JEMCTBUM)
Beeaenne O3HAaKOMJIEHHE ¢ pOJIBKD MaTeMAaTUKd B Hayke, TeXHHKE, IJKOHOMHKE,

UHPOPMAIMOHHBIX TEXHOIOTHAX W IPAKTHYECKON JEATEIBHOCTH,
O3HAKOMJIEHHE C [ENIAMU W 3aJa4aM¥ W3YUeHHS MATeMAaTHKH MPH OCBOCHUH
npodeccuii CITO u cnemmansrocteit CI10

AJITEBPA

PaszBuTHe MOHATHSH
0 YHCJTIe

BrimosiHeHMe apupMeTHYECKUX IEHCTBHI Hall 4MCIaMH, COYETas YCTHBIC U
MACHMEHHBIE TPHEMEL.

Haxoxnenue mpubIMKEHHBIX 3HAYCHHH BEIWYMH M IIOIPEIHOCTEH
BpIUMC/IEHUH (aDCOMIOTHON M OTHOCHTENIBHOHN); CpPaBHEHHE HYHCIIOBBIX
BBIPAKEHHH.

Haxoxnenne omubok B npeoOpa3’oBaHMSIX U BBUHCICHMAX (OTHOCHTCH KO
BCEM MYHKTaM MPOrpaMmbl)

Kopuu, crenenn, | O3HaKOMJIEHHE C MOHATHEM KOpHS #-# CTENEHHW, CBOWCTBAMH pajUKalOB H
Jorapu(pmsl MpaBUJIaMH CPABHEHUS KOPHEH.
DopMyIMpPOBAaHHE OMpEENeHHs KOPHS U CBOWCTB KOpHEH. BeruuciieHue u
CpaBHEHHE KOPHEii, BRIIIOJIHEHUE [TPAKHKIKA 3HAYCHUS KOPHSL.
[IpeoGpazoBaHie YHCIOBBIX M OYKBEHHBIX BLIPOKCHHH, COAEpKAIIMX
pajuKablL.
Bemonuenue pacueToB 1o GopMynam, coJepKaIliM PaJldKallbl, OCYyIeCTBIAs
He0OXOAMMEIE TI0JICTAHOBKH U IIpeo0pa3oBaHHs.
OnpeaelieHHe pPaBHOCHIBHOCTH BBIpaKeHHWH ¢ pamukaiamu. Peruenue
HppaliMOHAILHBIX YPABHEHUH.
O3HaKoMJIEHHE C TIOHATUEM CTEMNEHH ¢ AeHCTBUTEIbHBIM MOKA3ATEIIEM.
HaxomgeHWe 3HAYEHMH  CTENEHW, HCHONb3yd TpH  HEOOXOIMMOCTH
AHCTPYMEHTA/IbHBIE CPEICTBA.
3anychIBAHME KOPHS M-# CTEIIEHH B BHJIE CTEIIEHH C JIPOOHBIM MOKA3aTENeM H
Hao0opoT.
dopmynupoBaHHe ~ CBOHMCTB  crenmeHeW.  BpruucieHue  cTeneHed ¢
palMOHANBHLIM TOKa3aTeNeM, BBLIIOJTHEHHE NPHKHIKA 3HAYCHHS CTENEeHH,
CpaBHEHHE CTEIEHEH.
[IpeobpazoBaHne YHUCIOBBIX M OYKBEHHBIX BBIPDOKEHWH, COACpKaIlnX
CTENEHH, MpPUMEHss CBokicTBa. PerleHwe TmoOKa3zaTeNbHBIX YpaBHEHHH.
O3HakoMJIEHHE C TpUMEHEHHeM KOpHEeH U CTeNeHeH IpH BBIYUCICHUH
CpEIHHUX, JEJIEHUH OTpe3Ka B «30JI0TOM CEYeHHH». PemeHHenpuKIagHbIX
3a/ja4 Ha CII0JKHBIE MTPOLIEHTHI
IIpeo6paszoBanne BeimosHeHHe  npeoOpa3oBaHWM  BhIp@XEHWE, INpuMeHeHHE  GopMy,
ajaredpan4ecKux CBA3aHHBIX CO CBOWCTBAMH CTENEHEH U JIOrapu(MOB.

BbIpasKeHHH

Onpenenenre  067acTd  JONYCTHMBIX — 3HAUE€HME  JIOrapuMUUECKOTO
BBIP@KEHHA.
Pemenue iorapu(pMUHECKUX YpaBHEHUN

OCHOBbI TPUTOHOMETPHHA

OcHoBHBIE MOHATHA

W3yuyeHue pagdaHHOIO MeTOo[a HW3MEpPEHHUs YrIOB BpalleHHs HHUX CBA3H C
rpanycHodl Mepoi. WM3oOpakeHuwe yYIIIOB BpalleHHS Ha OKPYXKHOCTH,
COOTHECCHHE BEIIHYHHEI YIJia C €10 PacilONOKEHHEM.

DopMYIMPOBaHUE OMpPEAeICHUH TPHTOHOMETPHUECKUX (DYHKUMH JUIA YIIIOB
MOBOPOTA M OCTPBIX YIJIOB MPSIMOYTOJIBHOTO TPEYTOIbHUKA U OOBSCHEHHE X
B3aHMOCBSA3H
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APKTAHIeHC YHC/IA

OcHoBHbIE [TpuMeHeHHe OCHOBHBIX TPUTOHOMETPHYECKHX TOMKIECTB [UIS BBIMHCICHUA
TPUrOHOMETPHYECKHE | 3HAYEHUH TPUTOHOMETPHYECKHX (DYHKIIHMH 10 OTHOH U3 HHX
TOK/1eCTBA
IIpeobpaszoBaHus W3ydenne OCHOBHBIX (OPMYJI TPUIOHOMETPHH: (OPMYJIBI  CIIOKEHHUS,
NpocTeHmunx yIBOEHHUs, Tpeo0pa3oBaHus CYMMbl TPUIOHOMETPHYECKHX (GYHKIHH B
TPHUIrOHOMETPHYECKUX | IPOM3BEJCHHE U NPOM3BEJCHHUS B CYMMY W NMPUMEHEHHME [PH BBIMUCICHHH
BhIpaXKeHHi 3HAYEHHS TPUTOHOMETPUUECKOTO BBIPAKEHHUS U YIIPOIIEHHUS €T0.
O3HaKOMJIEHHE CO CBOMCTBAMH CUMMETPHH TOYEK HAa CAUHAYHON OKPYKHOCTH
¥ MPAMEHEHHE UX JUIA BbIBOJA (GOpMYI IpHBEICHMUS
ITpocreimmue Pemenre mo (opMyjaM W TPUTOHOMETPUYECKOMY KpYry IPOCTCHILMX
TPUrOHOMETPHYECKHE | TPUTOHOMETPHUECKUX YPABHEHUH.
YpaBHeHHS u | [IpuMenenne oOMMX METOAOB pEIIEHHA YypaBHEHMH (NMpHUBEACHHE K
HepageHcmea JIMHEHHOMY, KBaJpaTHOMY, METOJ pas3I0XKeHHs Ha MHOMKHTENH, 3aMEHBI
TIepEMEHHOI ) TIPH PEIIeHUH TPUTOHOMETPHUECKUX YPABHEHHH,
YMeHHe OTMeuYaTh Ha KPYre pemeHHs TPOCTEHIIMX TPUTOHOMETPHYECKHX
HEpaBeHCTB
| ApkeHnyc, O3HAKOMJICHHE ¢ TIOHATHEM OOpaTHBIX TPUTOHOMETPUYECKUX (DyHKIIHH.
APKKOCHHYC, M3yduenue OmNpeJeNleHUH apKCHHYca, apKKOCHHYCa, apKTaHIeHca 4YHCIa,

(GopMynupoBaHue WX, H300pakKEHHE Ha  CAWHHYHOH

pUMEHEHHE [IPH PEIICHUM YPABHEHUH

OKPYKHOCTH,

®YHKIUHA, UX CBOUCTBA U TPAOUKH

DOyHKIHH.

[lonsitue 0

HeNpepbIBHOCTH
hyHKIHH

O3HAKOMIIEHHE C MTOHATHEM MEPEMEHHOMU, TIPUMepaMH 3aBUCHMOCTER MexIy
epeMEeHHBIMHA.

O3HakoMJIEHHE ¢ MOHsATHEM rpaduka, onpeieneHue NPUHAUIEKHOCTH TOYKH
rpapuky ¢yskuud. Onpenenenne no ¢Gpopmyse OPOCTEHINEH 3aBHCHMOCTH,
Buja ee rpaduka. BeipaxeHue mo Gopmyne OXHOH TNEpEMEHHOH dvepes
JIpyTHe.

OsHakoMIIeHHe ¢ onpejieneHneM QyHKIMH, GopMyIUpOBaHUE €TO.
Haxoxaenne o6/acTu onpejiereHns 1 0671acTH 3HaYeHuH QYHKIUK

CpoiicTBa pyHKIHH.
I'paduueckas
HHTEepIpeTaAlHs.
[Mpumepsi
(PYHKIHOHAIbLHBIX
3aBHCHMOCTEH B
peabHBLIX Mpoueccax
H ABJICHHSX

OsHakoMIIeHHE ¢ MpuMepaMHu (QYHKUHMOHANBHBIX 3aBHCHMOCTEH B pealbHbIX
Ipoleccax 13 CMEKHBIX TUCIUTUINH,

O3HaKOMIIEHHE C JO0Ka3aTe/IbHBIMU DPACCYKICHUSAMH HEKOTOPBHIX CBOMCTB
TMHEHHON W KBaApaTHYHON (QYHKIMH, MPOBEJEHUE UCC/IEJOBAHHS JIMHSHHOM,
KYCOYHO-JIMHEHHOH,  JPOOHO-TMHEHHOH W KBaJpaTHYHOHW  (QYHKLMH,
noctpoenue ux rpaduxos, [loctpoenne u yreHue

rpadukos Gyakmii. Mccnenopanue GyHKINM.

CocrassieHrie BHIOB (DYHKUMH 1O JaHHOMY YCIIOBHIO, pEIEHHE 3a1a4y Ha
IKCTPEMYM.

BeinonHenne npeodpazopaHuil rpaduka QyHKIMU

O6patHbie GyHKUHH

W3ayyenne nowsmus obpamuoil pynxyuu, onpeaeneHue BUIa U HOCMpoeHue
epagpuka obpammnoli Qyukyuu, HaxosxcoeHue ee 00AACMU ONPEOCIeHUs U
obnacmu  3nayenui. IlpumeHnenue CcBOMCTB (QYHKIMHAIPH HUCCIEI0BAHUH
ypaBHEHUH U PELICHHUH 3a1a49 Ha SKCTPEMYM.

O3HAKOMJIEHHE C MOHITHEM CI0MKHON QYHKITMH

Crenednbie,
nokasaTteJbHbIE,
JorapupmMuyeckne H
TPHTOHOMETPHYECKHE
pynkuun. OOparHbIe
TPHIOHOMETpPHYECKHE
GyHKuHu

Borancienue 3HaueHUR GYHKIMH O 3HAUEHUIO apryMeHTa.

Omnpejenenne TMOJOMKEHUsT TOYKM Ha Tpapuke MO €€ KOOpIAWHATaM W
HaobopoT.

Hcnonp3osanne CBOWCTB (YHKUHH JUIS CpaBHEHUs 3HAYEHWH CTENEHEH u
norapu@mos.

[TocTpoenue rpaduKOB CTETIEHHBIX U JIorapu@Muieckux GpyHKIHHA.

Pemenue Moka3aTeNbHBIX U J0rapu(pMUUECKHX YPaBHEHHHM H HEPAaBEHCTB TIO
M3BECTHBIM JITOPHTMAaM.

16




O3HAKOMIIGHHE C TIOHATMEM HENPEPBIBHOM MepHoanyYecKo QyHKIuH,
(hopMYIMpOBaHHE CBOMCTB CHHYCA M KOCHHYCA, IIOCTPOEHHE HXTPADYHKOB.
O3HaKkOM/ICHHE ¢ IOHSATHEM TapMOHHUYECKHX KonebaHuil W TpuMepamu
rapMOHMYECKMX KOMeGaHuil 1/ ONMHCAHMS HPOLECCOB B (PU3HMKE M IPYTHX
00JacTax 3HaAHUA.

O3HakOMIIEHHE C TIOHATHEM pasphIBHON MEPUOAMYECKOH  (QYHKIHH,
(GopMmyMpoBaHME CBOWCTB TAHTEHCA K KOTAHTEHCA, MOCTPOSHHE HX
rpaduKoB.

[Ipumenenue CBOWCTB byHkunn JUTst CpaBHEeHHs 3HAYEHHUH
TPUTOHOMETPHYECKUX GYHKINH, pEeLICHUs TPHIOHOMETPUYECKHX YPABHEHHH.
ITocmpoenue zpaguxos 0O6pamublx MPUSOHOMEMPULECKUX  QYHKYULl U
onpedeierue no spagduram ux c6OUcms.

Brmonnenne npeotpasoBaHus rpapuKkoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IMocnenoBaTEILHOCTH

O3HAKOMJICHHE C MOHSTHEM YMC/IO0BOM MMOCITENOBATEIbHOCTH, CIIOCODaMHU €€
3a/1aHHs, BLIYUCICHUAMHU €€ YJIEHOB.

O3nakomierue ¢ NOHAMUEM npeoeia nOCcAe006amelbHOCMU.

O3HaKOMJIEHHE C BBIMHC/IEHHEM CYMMBI OECKOHEYHOTO YHMCIIOBOre psja Ha
NpUMepe BHIYHCIEHHS CYMMBI OECKOHEYHO YOBIBAlOEH [eOMETpUYecKon
IIPOTPECCHHU.

Perenye 3aja4 Ha MpuMeHeHHe HOPMYJbl CyMMB! GECKOHEYHO yOBbIBAIOIIEH
reOMETPUYECKON IIPOrpecCcud

IIponsBoaHas u ee
HpUMeHEeHHe

O3HaKOMJIEHHE C TIOHATUEM [IPOU3BOIHON.

Hsyyenre u GOpMyIHPOBAHME €€ MEXaHMYECKOro W TeOMETPHUYECKOTO
CMBIC/I4, M3YYEHHE AQJIrOpUTMA BBIYMCIEHMs [IPOM3BOJHOM Ha NpUMEpe
BBIUMCIICHHS MTHOBEHHON CKOPOCTH U YTJIOBOTO K03} QHIIMEeHTaKacaTeIFHOM,
CocraBiieHHe ypaBHEHHS KacaTeIbHON B 0011eM BHJIE.

Vepoenne  mpaBun  auddepeHnupoBaHus,  TAONMIBI  TPOU3BOJIHBIX
yeMeHTapHbIX (QyHKIui, npuMmeHerne wis audpdeperuposanns GyHKIuH,
COCTABIICHHS ypaBHEHUS KacaTeIbHON.

W3yyeHne TEOPEM O CBS3M CBONCTB YHKIIMU M MPOU3BOAHOM, (OPMYIHPOBKA
UX.

[lposefieH1e ¢ MOMOIIBIO MPOU3BOIAHON HCCIENOBaHHSA (DYHKIMH, 3aJaHHOM
tbopmyIto#.

Ycranos/eHne CBA3U CBOMCTB (QyHKIIMK U ITPOU3BOJHOM 110 UX rpaHKaM.
[lpuMeHeHne [POW3BOOHOW U  pElIEHMs 3aJa4 Ha  HaXOKICHHe
HaubOoIIbIIero, HAMMEHBIIEro 3HAYCHUs U Ha HAXOXKICHUE OKCTPEMYMA

IlepBoobpasznas
M MHTerpa.i

O3HaKOMJIEHHE C ITOHSITHEM HHTErpaia u neppooOpasHoi.

W3yueHne nmpaBuiia BEIYUCIECHHS MepBO0OPa3HOH U TEOPEMBI

HetoroHa— JlelOauLA.

Pemenue 3aja4 Ha CBA3L NepBoOOpa3HON W €€ IPOU3BOIHOW, BBIYMCIICHHE
nepBooOpa3Ho i JaHHOH QYHKIIUH.

Pemenne 3ajauy Ha NPEMEHEHHE WHTErpaja Ui BLIYUCICHHA (PU3HYECKHX
BEJIMYWH W ILIomanei

YPABHEHHWSA U HEPABEHCTBA

YpaBHenust 0
CHCTEMbI

YpPaBHEHHH.
Hepasencrsa ]
CHCTEMbl HEpaBEeHCTB
¢ ABYMH
nepeMeHHbIMH

O3HAKOMIIGHHE C TPOCTEHINMMH CBEJCHHAMH O KOPHAX ajreOpandecKHx
ypaBHEHHH, MOHATHIMH UCCIIEI0BAHNS YPABHEHUH W CHCTEM ypaBHEHUH.
M3yyenune TeOpHH PaBHOCHIBHOCTH YPAaBHEHUH W €€ IPUMEHEHHS.
[loBTOpeHHe 3alUCH  pelIeHWs CTaHJApTHBIX  YPaBHEHWH, MpHEMOB
npeoGpa3oBanus ypaBHEHHI 115 CBEJACHHS K CTaHIapTHOMY YPABHEHHIO.
Pemrenne  palMOHANBHBIX,  UPPalMOHANBHBIX,  I[IOKA3aTellbHBIX U
TPUTOHOMETPHYECKHX YPaBHEHHUH H CHCTEM.
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WUcnonp3oBanue cBOHWCTB M rpadukoB GOYHKIWH ISl PELICHHS YPaBHEHHH,
IToBTOpEHHE OCHOBHBIX [TPUEMOB PEIICHHS CHCTEM.

Pemenne ypaBHEHWIl ¢ TPHUMEHEHWEM BCEX IIPHEMOB (pa3/IOXEHUS Ha
MHOJKHTEIH, BBEJCHUS HOBBIX HEHW3BECTHBIX, MOJCTAHOBKM, TrpauyecKkoro
MeTomaa).

Pelenue cMcTeM ypaBHEHUH ¢ MIPUMEHEHHEM Pa3INYHbIX CII0CO00B,
Osnakomyienne ¢  OOIIMMH  BOMPOCAMHM  pEIICHHS  HEPABEHCTB H
UCIIOJB30BAHNE CBONCTB U rpadukoB QYHKIMH MPH peIeHHH HEPABEHCTB.
Permenne HEpaBEHCTB H CHCTEM HEPABEHCTB C IPHMEHEHHWEM pa3JIM4HBIX
cr1oco6oB.

[IpuMeHeHHEe MATEMATHYECKHX METOJ0B M PEMICHHSA COAEPXKATENbHBIX
3ajad W3 pas3iMuHbBIX obnacTed HayKM W NpakTHKH. MHTepnperHpoBaHue
pe3yIIbTATOB C Y4ETOM PeaJbHBIX OrpaHUYCHUH

3JEMEHTHI KOMBUMHATOPHUKH, TEOPHH BEPOSITHOCTEN U CTATUCTUKH

OcHoOBHBIE NOHATHA
KOMOHHATOPHKH

M3ydeHne nmpaBuaa KOMOMHATOPUKM W TIPUMEHEHHE IIPH  PEIICHHH
KOMOMHATOPHLIX 3a/1a4.

Pemienne KOMOMHATOPHBIX 3aja4 MeToloM rmepebopa M [0 IpaBUITY
YMHOKEHHUSL.

O3nakoM/ieHME €  TOHATHAMH  KOMOWHATOPHKH:  pasMElLICHUAMH,
COYETAHMSAMH, NIEPECTAHOBKAMH U JOPMYJITaMH I UX BEIYUCIICHHS.
OObsicHeHWE ¥ NOpUMEHeHHE (OpMYJT IS BBIYMCICHHA pa3sMEILEHHH,
NIEPECTAHOBOK U COYETAaHUH NMPH PEIeHMH 3a]1a4.

Osnakomnenune ¢ GuHomMoM HeroToHa u TpeyronbHukom Ilackans.

Pemenue nNpakTHYeCKHX 3ajad C UCIOJIL30BAaHUEM TOHATHH M I[IPABHI
KOMOWHATOPUKH

JIeMeHThI TEOPHH

I/IBY"-IGHHB KJTACCHYECKOro omnpelesicHuA BEPOATHOCTH, CBOWCTB BEPOATHOCTH,

| B IPOCTpPaHCTBE

BepoATHOCTEN TEOPEMBI O CYyMME BEPOSTHOCTEH.

PaccMoTpeHue NpUMeEpOB BBIYMCIEHHMA BEPOATHOCTEH. Pemnenne 3amad Ha

BBIUMCI/ICHHE BEPOATHOCTEN COOBITHI
IlpeacraBaenue O3HakoMJIeHHE €  MPEACTABJIEHHMEM  YHCJIOBBIX  JAHHBIX M HX
JAHHBIX (TabJMubl, | XapaKTEPUCTHKAMHU.
AMArpaMmbli, PemeHne mpakTHYeCKMX 3a7a4 Ha 00paGOTKy HYHCIOBBIX JIQHHBIX,
rpagukn) BBIUMCIIEHUE HX XapaKTEPHCTHK

I'EOMETPHSI

Ipsmeie i mIockoeTH | POPMYITHPOBKa " IPUBEICHHE N0Ka3aTebeTB MPU3HAKOB

B3aHMHOIOPACIONOKEHHs MpPSMBIX M [JockocTed. PacmosnaBanue Ha
YepTe)kax M MOJENAX Pa3JIMYHBIX CI1y4aeB B3aUMHOIO PACTIONOXKEHHS MPAMBIX
¥ TJIOCKOCTEH, apryMEeHTHPOBAHNE CBOUX CYKIECHHM.

DopMyTHpPOBAHHE ONPEACICHUH, MPU3HAKOB W CBOMCTB NapajUIeIbHBIX H
NIEPHEHIMKYIAPHBIX TNIOCKOCTEH, IBYTPAHHBIX H JTMHEHHBIX YTJIOB.
BpinosiHeHHe MOCTPOEHHUS YITIOB MEAKAY NPSIMBIMHA, INPAMONH H MJIOCKOCTBIO,
ME}K,I[Y MMJIOCKOCTHAMH IMO OITHCAHHUIO H paCI'IO:iHaBﬂHHG HX Ha MOJECIIAX.
[IpuMeHeHHE TTPHU3HAKOB M CBOMCTB PAacCIOJIOKEHHUS NPSMBIX W TJIOCKOCTEH
[IpH PELICHUH 3a1a'.

Uzobpakenne Ha  pUCYHKAaXx M KOHCTPYHpOBaHME HAa  MOJEIAX
HEPNEHANKYIAPOB M HAKIOHHBIX K IUIOCKOCTH, MPAMBIX, NapaliIeIbHbIX
IUIOCKOCTEN, YITIOB MEHKJY MpAMOM M [JJOCKOCTBEO W 0OOCHOBaHHE
HOCTpOEHHH.

Pemenue 3agad Ha BBIUUCIICHHE TeoMeTpHYecKWX BenuunH., OnuCBIBaHUE
paccTOsHUS OT TOYKHM [0 IUIOCKOCTH, OT IPSAMOM A0 IJIOCKOCTH, MEXIy
MIOCKOCTAMH, MEXIY CKPEIIHBAIONIMMHCS MPSIMBIMU,MEXKITY TPON3BOIEHLIMU
¢urypamu B IpOCTPaHCTBE.
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DopMyIMPOBAHUE M JOKA3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSHHAX (T€OpeM
CYILIECTBOBAHMSI, CBOWCTBA).

U3obpaxkenne Ha 4epTekax U MOJENAX PAcCTOAHMSA W OOOCHOBaHHE CBOWX
cyxnenuit, OmnpesieneHde W BbIYUCIEHHE DAcCTOSHMA B [POCTPAHCTBE.
[Tpumenenue GOPMYN ¥ TEOPEM [IIAHUMETPHH [/ PELIEHHA 3a1a4.
O3HaKoOMJIEHHE C [IOHATHEM TapajlIeIbHOr0 [POEKTHPOBAHUA M €ro
cBOMCTBAMU. DPOPMYAUPOBAHUE MEOpeMbl O NIOWAOU OPMOZOHANLHOU
HPOEKYUU MHO20Y201bHUKA.

[TpuMeHeHne TEOPHH sl 000CHOBAHUS MOCTPOCHUH M BBITHCICHHH.
ApryMEHTHpPOBaHHE CBOMX CYKIEHMH O B3aWMHOM  PacIOJIOKECHHH
[POCTPAHCTBEHHBIX QHUTYD

MHuororpaHHuKH

Onucanre W XapakTepUCTHKA Ppa3jMYHbBIX BHJIOB  MHOTOIPAaHHHKOB,
[EPEYNCIICHHE UX DJIEMEHTOB W CBOKCTB.

M300pax<eHHe  MHOTOTPAHHUKOB WM BBINOJHEHHE  [MOCTPOCHHUS  Ha
1300pakeHUAX U MOJE/ISIX MHOTOTPAHHUKOB,

BelupclieHHe JIHHEWHBIX DJJEMEHTOB W YIIIOB B TNPOCTPAHCTBEHHBIX
KOH(UrypaLusx, apryMeHTHPOBAHHE CBOMX CYK/ICHUH.

XapakTepucTHKa W H300paXKEHHWE CEUCHUs, PA36EPMKU MHO202PAHHUKOS,
BBIMKCIICHUE TIIOMAAEH [TOBEPXHOCTEH.

[TocTpoeHue MpOCTEHIMHX ceueHuil Kyba, Ipu3Mbl, nupaMuabl. [Ipumenenue
(aKTOB U CBEJCHUN U3 [UIAHUMETPHU.

O3HAaKOM/IGHHE C BHA4MH CHMMETpHIl B OpoCTpaHcTBE, (OPMYTHPOBAHUEC
ompendeseHni W cBo#McTB. XapaKTEpPUCTHKA CHMMETPHH Tel BpAllCHHA H
MHOTOTPaHHUKOB.

[TpuMeHeHHe CBOMCTB CUMMETPHH TIPH PEILCHUHU 3a1ady.

Hcnone3oBaHue  NpUOOPETEHHBIX  3HAHMM IS MCCNIEAOBAaHUS U
MOJETHPOBAHUS HECIIOKHBIX 3a/a4.

W300paxenne OCHOBHBIX MHOTOTPAaHHHKOB M BBINOJIHCHHE PHCYHKOB IO
YCIIOBHSM 3aJa4

Tena U NOBEPXHOCTH
BpaleHHs

O3HaKoMJIEHHE C BHIAMK TeJl BpalleHus, GopMyIupoOBaHHE MX OMpENeICHHUH
¥ CBOWCTB.

DopMyIHpPOBAaHWE TEOpeM O CEYeHHH Iapa TUIOCKOCTBIO M IUIOCKOCTH,
KacatelapHOH K cdepe.

XapakTepucTrKa ¥ n300paxeHue Tell BpalleH!sl, UX pa3BEPTKH, CEUEHHUS.
Pemenve 3a7a4 Ha NOCTPOEHHE CEYEHHMM, BBIUHCIICHUE JJIMH, PAcCTOAHHM,
yrioB, miomaneil. [IpoBeeHne 10Ka3aTeNbHbIX PACCYKICHUH MTPH PEIICHUU
3a1ad.

[IpuMeHeHHEe CBOMCTE CUMMETPHM [IpH pElIeHHM 3aj1a4 Ha Tejla BpalleHus,
KOMOMHALIUIO Tel.

N306paxenne OCHOBHBIX KPYTJIBIX T€JT U BBHIIOJHEHHE PUCYHKA 110 YCJIOBHIO
3a1a49H

HU3mepenus
reoMeTpHH

O3HaKOMJIEHHE ¢ MOHATHAMH TUTOLIAIM U 00beMa, aKCUOMAMU U CBOMCTBAMH.
Pelmenne 3a1a4d Ha BBEIYHCIEHHE II0MIAAEH NIOCKUX QHUTYP ¢ MPUMEHEHUEM
cooTBeTCTBRYOUHX (hopMy U GakToOB U3 ITAHUMETPHH.

M3yuenue TeopeM 0 BbIYHCIEHHH 00HEMOB NPOCTPAHCTBEHHBIX TEJ, PEIIEHHE
3a/1a4 Ha IpUMeHeHHe (POpMYJT BEIMHCIEHHSA 00BEMOB.

Nsyuenne  ¢opmyn a8 BRIMHCIACHUS  IJIOMIANEH  MOBEPXHOCTEH
MHOTOrPaHHUKOB U TeIT BPAIleHHUs.

O3HAKOMJIEHHE C METOJ0OM BBIYMC/ICHUS ILIOMAH [TOBEPXHOCTH cepsl.
Peirenue 3amad Ha BEIYHUC/ICHUE TUIOMIAAECH OBEPXHOCTH IIPOCTPAHCTBEHHEBIX
Tell
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' KoopaunaTtsi
BEKTOPbI

O3HAaKOMIICHHE C IIOHATHEM BekTOopa. M3ydeHHe MEKapTOBOH CHCTEMbI
KOOPJHHAT B MPOCTPAHCTBE, TIOCTPOEHHUE 110 3aJJaHHBIM KOOPIHHATAM TOUYCK H
IJIOCKOCTEN, HAXOXKEHUE KOOPAMHAT TOYEK.

HaxoxaeHue ypaBHEHHN OKPYKHOCTH, cepbl, IUIOCKOCTH. BrluHCiIeHHE
pPacCTOSHUN MEKIY TOUKaMHU.

Nsyderne CBOMCTB BEKTOPHBIX BEJIWYMH, [PAaBUIl PA3IOKEHHUs BEKTOPOB B
TPEXMEPHOM [POCTPAHCTBE, IPaBHJl HAXOXKICHHS KOOpAMHAT BEKTOpa B
IPOCTPAHCTBE, MPABHIT AHCTBHH ¢ BEKTOpaMH, 331aHHbIMHK KOOPHHATAMH.
[TppuMeHeHHe TEOPUU IIPH PELICHHH 3a/1a4 Ha ACHCTBHS C BEKTOPaMH.
M3yueHue CKalspHOTO MPOM3BEICHHUS BEKTOPOB, BEKTOPHOTO YpPaBHEHHS
MPSMOM ¥ TITOCKOCTH. [IpuMeHeHre TEOPUH MPH PEIICHAN 3a/1a4 Ha JIeHCTBUS
¢ BEKTOpaMH, KOOPJAUHATHBIH METOM, MPUMEHEHHE BEKTOPOB /IS BHIYHCITCHHS
BEJIMYUH YTJIOB U PACCTOSHHH.

O3HakoMJIEHHE € [0Ka3aTelbCTBAMU TEOPEM CTEPEOMETPHH O B3aHMHOM
PACTONOKEHHH IPSAMBIX U INIOCKOCTEH ¢ UCIIOI30BAHIEM BEKTOPOB
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4. YCJIOBUSI PEAJTM3AIIANA YUEBHOW JUCLUTIIMHBI

4.1. MaTepHaibHO-TeXHHYecKoe ofecrevyeHHe
JUis peaiM3anny TporpaMmbl y9eOHOH IMCHMILIMHBL «MaremaTnkay MperycMOTPEHBI

CJIEIYIOLIHE CIIEHANbHBIE TOMELICHH:

KafuHer «MareMaTHKM», OCHAIIEHHBLIA 000pyJOBaHWEM: HAIrVBSIIHBIME TOCOOMAMH,
9KpaHHO-3BYKOBBIMH ocoOusAMH, MH()OPMALUOHHO-KOMMYHHKALMOHHBIMH Cpe/ICTBaMH;
TEXHHYECKMMH CpeJICTBAMH OOYHYEHHs: MarHMTHO-MENIOBOH JIOCKOH, MyIbTHMEIHAIIPOCKTOPOM,
HOYTOYKOM, BBIXOIOM B UHTEPHET.

4.2. YueOno-merogudeckoe H HHpopmanuoHHoe obecrnevenue
4.2.1. Kuuroobecne4yeHHOCTh

HanmeHoBaHHe JIUTEpATyphl: 4BTOP, HA3BaHHE, BUI lon KonnuecTtso Hanu4ue B
W3/1aHUA, U31ATENLCTBO H3IaHHsA IK3EMIUIAPOB UEKTPOHHON
H3JaHWi B oubmmoreke Bnl'V

oudmrorexe Bnl'Y B
COOTBETCTBHE ©

| dI'OC COO
OcHoBHas nHUTeparTypa

AnreGpa 1 Hayana maremathyeckoro aHanmsa: 10 - 11

KITacchl | ydeOHUK 11 o6meobpazoBaTelbHbIX

oprasu3aiii ; 6a3oBblii 1 yriyGnénHeiit yposau / 111 2017 50

A. Amamos [n ap.] .- 4-e u3a. — M.: [Ipoceelnenwe,

463 c. ISBN 978-5-09-045929-7.

Teometpus: 10 - 11 knacesl ; yueOHUK 1A

o61meobpazoBaTe/IbHBIX opraHu3auuii | 6a3oBblii n

yray6aénnsiit yposuu / JI. C. Atasacss [ ap.] — 4-e 2017 50
w3a. — M.: Tpoceemienue, 255 ¢. ISBN 978-5-09-
046610-3.

JlononHuTeIbHAS TMTEpaTypa
Mopakosuy, AT, Anrebpa ] Hauana
matemaruyeckoro anamusa; 10 - 11 kinacesl @ B2 1, [ A, 2012 49

I'. Mopakosuy .- 13-e u3n., crep. - M.: Muemosuna, .
1: VuebHuk, - 400 ¢, ISBN 978-5-346-01992-3,

MopakosuH, AT, Anrebpa %] Havasa

matematHdeckoro aHanusa: 10 - 11 xmacesi 1 B 2 u. [ A, 2012 48
I'. Mopakoeuu .- 13-e u3a., ctep, - M.: Muemosuna, Y. i

2: 3apauHuk.- 271 c. ISBN 978-5-346-01992-3.

[Toropenos, A.B. 'eometpusa : 10 - 11 knaccs!

yaeOHuK 115 001eobpasoBaTeIbHBIX OpraHM3aLnii ;

0a30BbIii M npoduabHbIi yposun / A. B. Tloropenos .- 2014 51
13- u3n, — M.: IMpoceemenne, 175 ¢. ISBN 978-5-09-

032026-9.

4.2.2, lleproanyecKkHe H3JaAHHSH

4.2.3. UnTepHeT-pecypcnl
1. ®@exepanbHOrO HEHTpa HHGOPMALIMOHHO-00pa3oBaTeIbHBIX pecypcoB - URL:
http://feior.edu.ru/
2. ®enepanbHoe xpanmwmiie Exunoil kostekiun nudpoBbix obpazoBartensHbix pecypeos - URL:
http://school-collection.edu.ru/
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5. KOHTPOJIb M OLIEHKA PE3VJIbTATOB OCBOEHHSI YYEBHOHN ANCLUILIMHBI

PesyabTarsl 00y4eHHA Meroab! OLEHKH

CTyaeHT Hay4YHTCH:
Dnemennbl MeopUU MHONCECE U MAMEMAMUIECKOU IO2UKY Camocmoamenvi
- OnepupoBaTb INOHATHUAMH: KOHEYHOE MHOXKECTBO, DJIEMEHT MHOXECTBA, | .,
MMOJIMHOKECTBO, TepeceueHre U OOBbEJIMHEHHE MHOMECTB, YHMCIOBBIC MHOXKECTBA Ha
KOOPJIMHATHOH [OpsIMON, OTpPE30K, WHTEpBall, MOMYHHTEpPBaN, IIPOMEXKYTOK C
BBIKOJIOTOM TOYKOHM, rpaduueckoe MpeACTaBIEHHE MHOXKECTB Ha KOODJHHATHOM
[LIIOCKOCTH;

- OINEPHUpPOBATL INOHATHAMH: YTBEPWKJCHHUE, OTPULAHWE YTBEPHKICHHsA, UCTHHHLIC H pabomsyt,
JIOKHBIE YTBEPIKICHHUS, IPUUNHA, CIIEICTBHE, YACTHBIA cliydaid obLiero yTBepKaeHus,
ROHTPIPEMCD, UHOUBUOYATTbHBIE
- IPOBEPATH NMPUHALICHKHOCTE 3JIEMEHTA MHOIKECTBY,

- HaxoJINTh TepecevyeHre W o0beIMHEHUE MHOJKECTB, B TOM 4YHCJIE MPEICTaBICHHBIX

U KOHMPaO/ibible

” - , 3A0aHUA.
rpaHYecKy Ha YUCIOBOM NPAMOHN U HA KOOPAMHATHOM ITOCKOCTH;
- TPOBOAWUTH JIOKa3aTeNbHBIE PpACCY)KACHHSA Ul ODOCHOBaHUS HUCTHHHOCTH
YTBEPAKIECHUH.
HYucaa u ebtpasxicenus Ixzamern.

- CB0OGO/IHO ONEPHPOBATH TIOHATHAMM: 1eJI0e YUCIIO, ETUMOCTh YUCe, 00BIKHOBEHHAS
npobk, mecsTHYHas Apo0db, palMOHATbHOE YHCIIO, MPUOIMKEHHOE 3HAYEHHE 4YUCTa,
4acTh, JONS, OTHOIUEHHE, MPOIEHT, MOBBIIIEHHE W MOHWXKEHHE Ha 3aJaHHOe YHCIIO0
MPOLEHTOB, MaclTad,

- IPUBOJIUTH TIPEMEPBI YHCEI C 32JaHHBIMA CBOHCTBAMHU JEIUMOCTH;

- OIEPHPOBATh TOHATHSIMU: JOTapH(M HYHCIA, TPHTOHOMETPUYECKAs OKDPYKHOCTD,
pajMaHHas M TpajycHas Mepa yIla, BeIWYWHA YIJa, 3aJaHHOro TOYKOH Ha
TPUTOHOMETPHYECKOH OKPYKHOCTH, CHHYC, KOCHHYC, TAHI€HC M KOTaHTeHC YTIIOB,
MMEIOIINX TIPOU3BOJIBHYIO BEJIHYHHY, YHCTIA € U |

- BBIIOJHATL apU(MeTHYeCKHe ACHCTBUA, cOYeTass YCTHbIE W MUChMEHHBIE TIPHEMBI,
NpUMEHSS IPY HEOOXOUMOCTH BBIYMCIIATEBHBIE YCTPOMCTBA;

- HaXOIWTh 3HAYEHHWs KOPHS HATYPAIbHOM CTEIEHH, CTeNeHH C PalUHOHAILHBEIM
nokaszare;iem, Jjorapudma, HCIONB3YAs MNpH HEOOXOIMMOCTH BBIYHCIHATENHHBIE
yCTPOHCTBA,

- MOJIL30BATLCS OLEHKOW M TIPHKUAKON ITPH TIPAKTHIECKHX pacyeTax;

- NPOBOAWTH IO H3BECTHHIM (opMysnam H TIpaBHiaaM npeoOpazoBaHHs OyKBEHHBIX
BBIPQKEHUH, BKITIOYAIOIINX CTENCHH, KOPHH, JTOrapu(p)Mbl ¥ TPHUTOHOMETPHYECKHE
byHKIMH;

- HaXO0AHTE 3HAYCHHUA YHCJIIOBBIX H 6)’KB6HHBIX Bblpa)KeHHﬁ, OCYILICCTBJIAA
HEOOXOMMMBIE TTOICTAHOBKH U MpeoOpa3oBaHus;

- u300paxarb CXeMaTU4ECKH YTOJ, BEIMYHHA KOTOPOro BBIpAKEHA B Ipajaycax HIIH
paauaHax;

- WCNOJIB30BATH NPH pelIeHUH 3anaqy TabJW4HbBIE 3HAYEHWs TPUTOHOMETPHYECKHX
G yHKIHHR YTIIOB;

- BBITIOJIHATH NEPEBO/I BEJIMUUHBI YIU1a U3 paluaHHON MEpHI B TPaJAyCHYIO H 00paTHO.
Ypaeuenus u nepagencmea

- Pemars pandoHaNbHBIE, ITIOKa3aTelbHBIE H JOorapudMHUYecKue ypaBHEHHS WU
HEPABEHCTBA, MpOCTEdllne HUPpalMOHAIBHBIE H TPUTOHOMETPUYECKUE YpPaBHEHUS,
HEPAaBCHCTBA U HX CHCTEMBI]

- HCIOJIL30BaTh METOJbl PELICHHs YPaBHEHWH: [pPUBEICHUE K BHIY ''TPOU3BEIECHHE
PaBHO HYJI0" WM "4ACTHOE PAaBHO HYIIO", 3aMeHa MepeMEHHbIX;

- HCTTOJIB30BATE METO HHTEPBAIOB IJIA PEIICHUA HCPABEHCTB,

- WCIOJIB30BaTh rpaduyecKuil MeTol UIs MpHOJMKEHHOTO pElleHHS YpaBHEHWH H
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HEPAaBEHCTB;
- u3006paxkaTh Ha TPUIOHOMETPUYECKOH OKPYKHOCTH MHOKECTBO —PEIICHHH
POCTENININX TPUTOHOMETPHYECKHNX YPAaBHEHUH H HEPABEHCTB]

- BBINOJIHATH OTOOP KOpHEH ypaBHEHHH HITM PELICHHM HEpaBEHCTB B COOTBETCTBHH C
JIOTIOTHHTEILHBIME YCITOBHAMH U OTPAHHYEHHAMH.

Dynxyuu

- OnepupoBaTh MOHATASAMH: 3aBUCHMOCTH BEJIMYUH, (YHKLHS, apryMEeHT ¥ 3HAUCHHE
OYHKIEH, OONACTh ONpEe/eHAs W MHOXKECTBO 3HAYCHWH QyHKOMH, rpaduk
3aBHCHUMOCTH, rpa@uk (GYHKUMH, HyJIH (QYHKLUUH, MPOMEXYTKH 3HAKONOCTOSHCTBA,
BO3pACTAHWE HA YHCJIOBOM IIPOMEKYTKE, YOBIBAHHE Ha YHCIOBOM IIPOMEKYTKE,
Haubosbllee W HaWMeHblIee 3HauYeHHe QYHKIMH HA YHCIOBOM TPOMEKYTKE,
nepuoanyeckas HyHKLHs, TIePHOJl, YeTHAA U HeueTHAs (QyHKIINH;

- OMepMpoBaTh MOHATHSAMHU: IIpsMas W oOpaTHas NPONOPLUOHATBHOCTH, JTHHEHHAA,
KBaJpaTuyHas, jorapupMuyecKkas U NokasarenbHad (QYHKIHH, TPUTOHOMETPUUECKHE
(byHKLIHH;

- OTIpeNeNaTh 3HaYeHHe (YHKIHH MO 3HAYECHHIO apTyMEHTA IPH PasiIMYHBIX CI0codax
3anaHus QyHKIMY;

- CTPOUTH TpadMKy U3YIECHHBIX QyHKIIH,

- OmMchIBaTH MO rpaduKy W B TPOCTEHIIMX cCaydasx 1o (GopMmyle MOBEACHHE H
cBoiicTBa (pyHKIMH, HaxomuTh 1Mo rpaduky GYHKUMM HauOONBLIME W HAUMEHBIIHE
3HA4YCHHUS;

- CTpOMTH 3cku3 rpaduka (YHKUAM, YIOBIETBOPSIONIEH NpUBEIEHHOMY Habopy
ycroBuit (IPOMEXYTKH BO3pacTaHus/yObiBaHus, 3HaueHue (YHKUMM B 3a0aHHOM
TOUKE, TOUKH SKCTPEMYMOB, ACHMIITOTBI, HY/IM (DYHKIIMH H T.11.);

- pemarh YpaBHEHHWs, NPOCTEHINIAE CHCTEMbl YPaBHEHHWH, HCIO/bL3Ys CBOMCTBA
(GYHKIHH ¥ uX rpaduKoB.

DnemMeHmol MamemMamuyeckoeo anaiusa

- OnepypoBaTh MOHATHSAMHE: TIPOU3BOAHAs QYHKIHK B TOYKE, KacaTelbHas K rpaguky
GbyHKIUHA, TPOA3BOAHAS GyHKIINY;

- BBIYHCIATH IPOM3BOAHYIO OJHOWIEHA, MHOrOWIECHAa, KBaJApPaTHOIO KOPHS,
IIPOM3BOIHYIO CYMMBI (YYHKIIHH;

- BBIUMC/IATH [POH3BOHBIE JIEMEHTApHBIX QYHKUMH ¥ UX KOMOMHAIMH, MCITONB3Ys
CIIpaBOYHBIE MaTEpHAJIBI,

- HCCIIeNOBaTh B MpPOCTEHINHX ciydasx (YHKLUUM Ha MOHOTOHHOCTB, HaXOIUTh
HanbGoIbIINE M HAUMEHBIIHE 3HauYeHus (YHKIHN, CTPOUTH rpa@uKin MHOTOHUIEHOB H
MPOCTEHINHX pallHOHAIBEHEIX (PYHKIMH ¢ HCIIO/TB30BaHUEM allapaTa MaTeMaTu4ecKoro
aHa/M3a.

Cmamucmuxa u meopusi 6epoOAMHOCMeEN, 102UKA U KOMOUHAMOPUKA.

- WmeTs npesicTaBleHHe O JUCKPETHBIX U HENPEPBIBHBIX CIyYaHHBIX BEIHYMHAX H
pacnpeie/eHUsIX, O He3aBUCHMOCTH CIYYalHBIX BEIHYHH,

- UMETH TPEACTaBJIeHHE O MaTeMATUYEeCKOM OKHMJIAaHHM W JMCIIEPCHUU CIIydalHbIX
BCIIHYHH;

- WMMeTh NpEeICTABJIEHUE O HOPMAlNbHOM pAaclpeleNeHHy W INpPUMEpax HOPMAlIbHO
pacnpeeeHHbIX CIy4alHbIX BETHYHH;

- [OHUMaTh CYTh 3aKOHa OONBIIMX 4YMCel M BBIOOPOYHOrO METOJA H3IMEPEHUsA
BCPOATHOCTCH,

- UMETh MpeJcTaBIeHHE 00 YC/IOBHOH BEPOATHOCTH W O MOJHOH BEPOATHOCTH,
NPHUMEHATE UX B PELIEHUH 3a/1a4;

- UIMETH TPEeACTAaBICHHUE O BAXKHBIX 9aCTHBIX BUAAX PACIPEACACHUN U MPUMEHATH HX B
pEeLIeHHH 3a/1a4;

- IMETh NPEJICTABICHHE O KOPPEIAIHMH CTydaliHbIX BEJIMYMH, O THHEHHON perpeccuy.
Texemoswie 3a0auu
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- Pemath 3a1auu pasHBIX TUIIOB, B TOM YHCIIE 3a/[a4H MOBLIIIEHHOH TPYIHOCTH;

- BHIOMpaTh ONTHMATBLHBIA METOJ) PpEUICHHs 3a/ladd, paccMarTpHBasd PpasIdvHBIC
METOJBI;

- CTPOMTH MOJIENb PEIIeHHs 3a1a4ul, IPOBOANTE I0KA3aTeTbHBIC PACCYKIACHUS;

- pemarh 3ajaum, TpeOyiomue nepebopa BapHAaHTOB, MPOBEPKH YCIOBHH, BbIOOpa
ONTUMATIBHOTO PE3yIbTATE;

- aHaJIM3MpOBATh M HWHTEPIPETHPOBATH PE3YJHTATBl B KOHTEKCTE YC/IOBHSA 3a/1a4H,
BBIOMpATH PEILIeHHs, He IPOTHBOPEYAIHE KOHTEKCTY;

- TepEeBOIUTH MpH PEIIEHHH 3ajadd MHAOOPMAIMIO M3 OJHOH (OPMEI B IPYTYIO,
MCTIONB3YS TIPH HEOOXOMMMOCTH CXEMBI, TabNu1Ibl, rPaQuKH, THarpaMMBbI.

T'eomempus

- OnepupoBaTh [OHATHAMH: TOYKa, MpsAMasd, T[JIOCKOCTh B TPOCTPAHCTBE,
napajIeIbHOCTD U NePIEeHANKY/IAPHOCTh MIPAMBIX H IIOCKOCTEH;

- TIPUMEHSATH IS PELIEHHS 3a/1a4 FeOMETPUUECKHE (DAKTLI, ECIIH YCIOBUS NPAMEHEHHUSI
3a/1aHbl B ABHOH (opme;

- pemarh 3ajaud Ha HAXOXKICHHE TEOMETPHYECKHX BEIMYHH 10 00pasiuaM WM
AITOPHTMAM;

- HenaTh (BEIHOCHBIE) ILIOCKHE YEPTEXKH H3 PHCYHKOB OOBEMHBIX GUIYp, B TOM HHCIIE
pUCOBaTh BUJI CBEPXY, COOKY, CTPOUTH CEUCHHUS MHOTOIPAHHHKOB;

- U3BJIEKATh, HHTEPIIPETHPOBATE 1 MpeoOpa3oBbIBaTh HHGOPMAIKIO O TEOMETPHIECKHX
durypax, mpeJcTaBIeHHYIO Ha HEPTEKaX;

- TpUMeHATh reoMeTprueckue GaxThl Ul pelieHHs 3agad, B TOM YHCIE
TpenoIararolX HECKOJILKO [IaroB pelieHus;

- OTIMCHIBATE B3aMMHOE PACMONOKEHHUE MPAMBIX M ILIOCKOCTEH B IPOCTPAHCTBE;

- popMyIMpOBaTh CBOMCTBA W MPU3HAKH UTYD;

- I0KA3bIBaTh TEOMETPHUECKUE YTBEPKICHMUS;

- BlAZeTh CTAHJAPTHON KiaccupuKalpeil MPOCTPAHCTBEHHBIX GUIYp (MHpaMH/IbL,
IIPU3MBI, TTapaslIe/IeTHITeIb]);

- HAXOAWTH OOBEMBI M IUIOIIAIA TIOBEPXHOCTEH rEOMETPHYECKHX TENl ¢ NPUMCHECHHEM
bopmyn;

- BBIYMCIISTE PACCTOSHUS U YIIIBI B TPOCTPAHCTBE,

Bexmopul u koopounamsl 8 NPOCMpPAHcmee

- OnepupoBaTh MOHATHAMH JEKAPTOBBI KOOPAMHATHI B POCTPAHCTBE, BEKTOP, MOAYIb
BEKTOpd, pABEHCTBO BEKTOPOB, KOOPIAMHATBI BEKTOPA, YroJ MEXIYy BEKTOPaMH,
CKAIAPHOE MPOM3BeIeHHEe BEKTOPOB, KOJIMHEAPHBIE BEKTOPBI,

- HaxXOJUTh PACCTONHWE MEKAY ABYMs TOYKAMHM, CYMMY BEKTOPOB M MpPOM3BEICHHE
BEKTOpA Ha YMCJIO, YIOJl MEXy BEKTOpPaMH, CKalspHOE NPOU3BEICHHE, PACKITabIBAT
BEKTOP 110 JIBYM HEKOJJIHHEapPHBIM BEKTOPAM;

- 3a71aBaTh [JIOCKOCTh YPaBHEHUEM B JIEKApPTOBOH CHCTEME KOOPIUHAT;

- pemarh MpocTeHIre 3a1a4H BBEICHHEM BEKTOPHOTO Oasuca.

Hemopusa mamemamuxu

- [pencTaBisTh BKIa BBLIAIONIMXCA MATEMATHKOB B Pa3sBUTUE MATEMaTHKM M MHBIX
Hay4YHBIX oOJacTei;

- IOHUMATh POJTb MAaTEMATUKHU B pa3BuTHH Poccuu.

Memoowr mamemamuxu

- Wcronb30BaTh OCHOBHEIE METOIBI J0Ka3aTellbCTBA, NMPOBOIMTH JOKA3aTC/IBCTBO H
BBITIOJTHATE ONPOBEPIKEHHE;

- IPUMEHSTH OCHOBHbIE METO/IbI PELICHHSI MATEMATUIECKHX 3a]aY;

- HA OCHOBE MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MPHPOJE XapaKTepPH30BaTh KPacoTy
W COBEPIIEHCTBO OKPY)KAIOIIEro MUPa U MPOU3BEICHUH HCKYCCTBA;

- TIPUMEHATH  IMPOCTeHINME  NPOrpamMMHBIE  CPEACTBA M 3JEKTPOHHO-
KOMMYHHUKAIlMOHHBIE

24




