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COJEPKAHUE

IACIIOPT PABOYEH ITPOTI'PAMMBI JUCIIAITLINHELI

CTPYKTYPA U COAEPKAHME JIMCIUTIJIMHBI

YCJIOBUSI PEAIU3AIINUA JTUCHUATIJIMHBI

KOHTPOJIb H OIIEHKA PE3VYJIbTATOB OCBOEHUSI JIMCITUILIHHBI



1. MACIIOPT PABOYEM IIPOI'PAMMBI JAUCIHUIUIMHBI «MATEMATHKA»

L.1. Mecro aucnnmmnst B erpykrype IIICC3

ﬂHCHI’IHJ’IH Ha «MaremaTnka OTHOCHTCS K l'lpOCl)I/I JIBHBIM JHCIHILIHHaM

001eo6pa3oBaTebHON  OArOTOBKY IPOrpaMMbl IOATOTOBKM CHEIHANIMCTOB CPEIHEro 3BEHA
(IITICC3 CI10) na 6a3e ocHOBHOTO 06IIIEro oOpazoBaHus.

1.2. Hean ocBOeHMsI THCMNIAHE]

obecriegenne chOPMUPOBAHHOCTH MPEICTABICHUH 0 COLUAIBHBIX, KYJIBTYPHBIX U HCTOPHIECKUX
(hakTOpax cTaHOBJIEHUS MATEMATHK,

obecrieyenne cHOPMUPOBAHHOCTH  JIOTHYIECKOTO, AITOPUTMUYECKOTO W MaTeMaTrudecKoro
MBIIIIEHUS;

obecrieyenne CHOPMUPOBAHHOCTH YMEHMI HPUMEHSTH MOJyYCHHBIE 3HAHUS IIPU peIlCHHH
Pa3InYHbIX 3a51a4;

obecrieyenre chOpPMUPOBAHHOCTH IIPE/ICTABICHHN 0 MATEMATHKE KAK 9ACTH OBIICYEIOBEYECKOl
KYJABTYPbI, yHHBCPCATBHOM S3BIKC HAYKH, IO3BOJSIOIIEM ONMUCHIBATE W H3y4arTh peanbHEIE
IIPOLIECCHI U SIBIICHUSI,

1.3. [Lnanupyembie pe3yabTaThl 06y aeHMsI 110 UCHATIIHHE
JHMYHOCTHBIE:

COPMIPOBAHHOCTE IPEICTABIEHHI 0 MATEMATHKE KAk YHHBEPCAIEHOM A3BIKE HAYKH, CPEJICTBE
MOJICIMPOBAHUS SBJICHU U [IPOLECCOB, HIESIX U METOaX MATEMATHKH,

HOHUMAaHUE 3HAYUMOCTH MAaTeMaTHKH T8t Hay4YHO-TeXHHUIECKOTO Iporpecca,
CHOPMHPOBAHHOCTE OTHOIIEHHS K MATEMATHKE KaK K 9aCTH 00IIeYenoBeYecKON KYIbTYphI
Hepe3 3HAKOMCTBO € HCTOPUEH pasBHTHs MATEMaTHKH, YBOIONUEN MATEMATUIECKUX HIEHT;
PasBUTHEC JIOTHYECKOTO MBIIUICHUS, I[POCTPAHCTBEHHOTO BOOOPAXKEHHsS, alrOPHTMUYECKON
KYJILTYpBl, ~ KPHTHYHOCTH  MBIIICHWS HAa  YpOBHE, HEOOXOMMMOM i1 Oyiymei
PO eCCHOHAITBHOM eSTEIBHOCTH, JUIS IIPOJIOIDKEHHS obpa3zoBaHusl ¥ CaMO0OPA30BAHN;
OBJIaJICHAC MATCMATHYCCKUMM 3HAHUSIMU U YMEHUSAMH, HEOOXOMMBIMHU B ITOBCETHEBHOMN KHU3HH,
JULSL OCBOCHMSI CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCIHILIMH U JUCHUIUIAH TPO(ECCHOHATBHOTO
UUKIa, JUIs - monmydenust obpasosands B obmactsax, He TpeOylommx  yriyGiIeHHoit
MaTEMaTHIECKOH IOAIOTOBKH,

FOTOBHOCTE M CIOCOOHOCTH K 00Pa3oBaHMIO, B TOM YHCIE caMO0Opa3oBaHUIO, HA IPOTSHKCHUM
BCCH OJKM3HHM; CO3HATEILHOC OTHONICHHE K HEIPEPBIBHOMY OOpa3OBAHHIO Kak YCJIOBHIO
YCHCINHON POQECCHOHATBHON U OOINECTBEHHOMN JIeSTENBHOCTH,

FOTOBHOCTB U CIIOCOOHOCTH K CaMOCTOSTEILHOR TBOPYECKOM U OTBETCTBEHHOM AEATEIBHOCTH;
FOTOBHOCTh K KOJUICKTMBHOM paboTe, COTPYAHHYECTBY CO CBEPCTHHKAMH B oOpazoBarebHOM,
OOINECTBEHHO  TIOJNE3HOHM, Y4eOGHO-HCCIIeI0BATENhCKOI, IIPOEKTHOM M JIPYTHX  BHIAX
JIesITeIbHOCTH

OTHOIIEHHE K IPO(ECcCHOHANIBHON NEATENBHOCTH KaK BO3MOKHOCTH y9acTHs B peIueHUM
JITYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHEIX, 00IICHAIMOHAILHBIX TPOGIIEM;

MeTalpeIMeTHBIE:

YMCHHE CaMOCTOSTEIBHO OIPENENIATh eI JeSTeILHOCTH W COCTABIATH IJIAHb! AEATCIBHOCTH,
CaMOCTOATENILHO ~ OCYILICCTBIIATh, KOHTPOIMPOBATL M KOPPEKTUPOBATH  JESTEILHOCTE,
HMCII0JIb30BATh BCE BOBMOMKHBIE PECYPCHI UL JOCTHKEHMUS IIOCTABICHHBIX eNell U peayn3aiim
TUIAHOB JEATeIBHOCTH; BEIOMPATh YCIEIHBIE CTPATCIHHE B PA3IMYHbIX CHTYaI[HsIX;

YMEHHE IPOAYKTHBHO 0OMAThCS M B3aUMOJIEHCTBOBATEL B MIPOIECCE COBMECTHON JESTENILHOCTH,
YYUTBIBATE MO3UIHHA APYTHX YIACTHUKOB ICATECIBHOCTH, 3()(HEKTUBHO paspemars KOH(GIMKTEL;



® RBIAJCHHE HABBIKAMH H03H8B3T6}IBHOI:I, y'—leﬁHO-—HCCHCI[OB&TCJ’EBCKOﬁ H I'[pOGI(THOIjI JEATCIIEHOCTH,
HaBLIKaAMH pasperieHust leOGHeM; CITOCOOHOCTEL M I'OTOBHOCTEL K CaMOCTOATEILHOMY IIOHMCKY
MCTO/I0B PCHICHHA IIPAKTHYICCKHX 3a0a4, IPUMEHCHHUIO pa3IMYHbIX METOJIOB [TIO3HAHWA;

® TOTOBHOCTE b4 CIOCOOHOCTE K CAMOCTOSITEILHON HI-I([]OpMaHHOHHO-HOSHaBal‘eHL}IOﬁ
ACATCIBHOCTH, BKJIIOYAas YMEHHE OPUCHTHPOBATLCHA B PA3IHMYHBIX HCTOYHHKAX HH(bOpM&I_[I/IH,
KPHTHYCCKH OLEHHUBATL W HHTCPIIPECTHPOBATH HHCl)OpMa]_IH}O, IIOJIYYaCMYI0 H3 Ppa3JInYHbIX
HCTOYHHKOB,

® BJIIAJICHHC A3BIKOBBIMH CpEHACTBAMH: YMEHHEC SICHO, JIOTHYHO W TOYHO H3JIaratk CBOK TOYKY
3pCHHUA, UCIIOJIE30BAThE a/ICKBATHBIE A3LIKOBBIE CPEICTBA,

e RIIAJICHUE HABLIKAMH I[1O3HABATEJILHOH perHeKCPIH KaK OCO3HaHHs COBEPIIACMBIX JIEUCTBUN H
MBICTIUTCIIBHBIX IIPOHECCOB, HX PE3YJIIBTATOB U OCHOBaHHH, I'paHHll CBOCI'O 3HAHHA H HC3HAHMI,
HOBBIX IT03HABATEJILHBIX 38/1a9 U CPCJCTB JJIA UX JOCTHKCHMS,

® [CICYCTPEMIICHHOCTE B IOHCKax W IPUHATHH peme}mﬁ, COOGp&SHTeJILHOCTL H HUHTYHIIHS,
PasBHTOCTL HNPOCTPAHCTBCHHBIX HpC}JCTﬁBJ’IeHHI‘;I; CIIOCOOHOCTE BOCIIpHHHMATL KpacoTy H
rapMOHHIO MHUPa;

IpeIMeTHbIE:
aﬂereHMbt meopuu MHOMNCECHB U Mame.uamuuecxoﬁ JOSUKU

e OmepupoBaTh IMOHATUSIMH: KOHEYHOE MHOXKECTBO, 3JIEMEHT MHOMKECTBA, II0JIMHOKECTRO,
nepeceueHre U OOBEUHECHUE MHOMKECTB, YUCIOBBIE MHOXKECTBA HA KOOPAWHATHOM IPSIMOIA,
OTPE30K, HHTEPBAJ, IOJIYHHTEPBAI, IPOMEKYTOK C BBIKOJOTOM TOYKOH, rpadugeckoe
MMpcaAcTaBJICHUC MHOKCCTE Ha KOOpI[HHaTIIOﬁ IINIOCKOCTH

® ONEPUPOBATH IOHSNTHUSIMU: YTBEPXKJIEHUE, OTPHUIAHUE YTBEPIKICHHUS, HCTUHHBIE M JIOKHBIE
YTBEPIKICHHUSI, IPUYUHA, C/ICACTBIE, YACTHBIN Cliydail 001Iero yrBepiKaeHus, KOHTPIPUMED;

® [IPOBEPATH NPHHAIICKHOCTD 3JIEMEHTA MHOKECTBY;

® HaXOJUTh IIEpeceyeHUue U 0OBEIUHCHNE MHOXKECTB, B TOM YUC/IE IPEJICTABICHHBIX IpapuuecKku
Ha YHCIIOBOU NPSIMON U HA KOOPIMHATHOU TUIOCKOCTH;

® TIPOBOMTH JIOKA3aTelbHbIC PacCy K IeHUs Ik 000CHOBaHUS UCTUHHOCTH YTBEPIKICHHI.
Hucna u evipasicerus

e CpobOaHO ONMEpHpPOBaTH MOHATHIMHU: IIEI0E YHUCIO, ASTUMOCTh YUcel, OOBIKHOBEHHAs APOOL,
JecsiTiaHas ApoOb, pallMOHAIBHOE YHCIIO, HPUOIMIKEHHOE 3HAYEHUE 4YHCla, YacTh, JOJI,
OTHOIIIEHUE, IPOIEHT, IIOBBIIIEHHE U ITOHUKEHUE Ha 3a/[aHHOe YUCIIO TIPOIEHTOR, MacITao;

® [IPUBOJIHTE HpHMprI YHCEI C 3alaHHBIMK CBOfICTB&MI’I ACSITHIMOCTH,

® OIEpUPOBATh MOHATHAMHU: JorapumM ducia, TPUrOHOMETpPUYECKas OKPYKHOCTh, pajHaHHas u
rpajlycHas Mepa yIla, BeJIMYMHA YIJa, 3aJaHHoro TOYKOM Ha TPUIOHOMETPUUYECKOM
OKPYXHOCTH, CHHYC, KOCHHYC, TAHI€eHC M KOTaHI¢HC YITIOB, HMCIOIIHX HpOHBBOH];I—IyIO
BEJIMYHHY, YUCHA € U |

®  BEIIOJHATE apU()METHUECKUE JICHCTBUS, COUYeTass YCTHHIC M NUCBMEHHBIE IPUEMBI, [IPUMCHSIS
pu HEOOXOAMMOCTH BEIMHCIATEILHEIE YCTPOUCTRA;

® HAXOIWUTh 3HAYCHUS KOPHS HATYPAJIbHOHM CTENECHM, CTEIEHH € pPallMOHAJBHBIM IIOKa3aTelicM,
norapudma, UCIIONIB3YS TPH HEOOXOIMMOCTH BBIUUCIIUTEIbHBIE YCTPOUCTBA,

®  [I0JIF30BATHCS OLEHKON M IIPUKUIKON IIPY IIPAKTHYECKHUX pacyeTax;

® [IPOBOJUTEL IO MU3BECTHHIM (OPMYJIAM M IIpaBHiaM Ipeodpa3oBaHus OYKBEHHBIX BBLIDAKCHUH,
BKJTIOUAIONINX CTEMEHH, KOPHH, JIorapru(Mbl U TPUTOHOMETpHUecKHe QyHKIINN;

® HAXOJWTh 3HAYCHHS YHCIOBHIX M OYKBEHHBIX BBIPD@KCHMH, OCYIIECTBIIAA HEOOXOAMMBIE
IMOJICTAHOBKH MU HpCOﬁpHBOBaHHﬂ;

e H300paxaTh CXeMaTHIeCKH YToJl, BEJIMYUHA KOTOPOI'0 BhIpaXkeHa B rpajycax WM pajauanax;

e JCIOJNB30BATH IIPH DEIIEHMM 3aj1a4 TabJMYHbie 3HAYCHUS TPUTOHOMETPHYECKHX (YHKIMH
YTJIOB,;

L] BBIITIOJIHATE nepeBo,u BCIIMYHMHEI yrna Hu3 pa,unar-n-loﬁ MepLI B rpa,uyCHyro 5} 06paTHO‘
VYpasuenus u nepaserncmea



Pemars panuoHaibHble, NMOKa3aTelbHbIE W JIOrapu(MUYECKHE YPABHEHHS M HEPABCHCTBA,
MPOCTCHIINE HPPAMOHAILHEIC M TPHIOHOMETPUYECKUE YPABHCHUS, HEPABEHCTBA M MX CHCTEMBI,
MCII0JI30BATH METOMIBI PEIICHHS YPABHEHHMN: IPUBEIEHNE K BULY "TIPOU3BEAEHHE PABHO HYIIO"
uia "9acTHOE paBHO HYIIO", 3aMeHa IEPEMEHHBIX;

MCTI0JIb30BaTh METOJI MHTEPBAIIOB JUISL PEIICHUS HEPABEHCTB;

HMCIOJIB30BATE IPadUUECKUl METON JUIsl IPHOIIKCHHOTO PEIIeHNs ypaBHEHHIT U HEpaBEHCTE;
u300pakarth Ha TPUIOHOMETPUYECKOH OKPYKHOCTH MHOMKECTBO —peIICHHI pocTeHmx
TPUTOHOMETPUYECKUX YPABHEHUH M HEPABEHCTB;

BBIIIONHATH OTOOp KOpHEH ypaBHeHWH WM pelIeHHH HEPABEHCTB B COOTBETCTBHH C
AOIOHUTEIBHBIME YCIOBUAMU U OTPAHUYCHHSIMHE,

Dynkyuu

OnepupoBarh NOHATHAMM: 3aBUCHMOCTH BEIHYMH, (YHKIUs, apryMeHT W 3HAUYeHHE (YHKIMH,
0071acTh OTpENENIEHHs] W MHOKECTBO 3HaYeHuil (yHKIMHM, rpaduK 3aBHCHMOCTH, rpagux
Gyskuud, HymHM (QYHKIUHE, [POMEKYTKH 3HAKONOCTOSHCTRA, BO3PACTAHHE HA UHCIOBOM
IIPOMEXKYTKE, YOBIBAHME HA YHCIOBOM IIPOMEXYTKE, HAuOOIbIIee M HAUMEHbINEE 3HAYCHHE
(yHKIME HA YHCIOBOM MPOMEKYTKE, HEPUOJHYEcKas (QYHKIHMS, HEPHOI, YeTHAS M HedeTHAs
byHKIIN;

OIEPUPOBATE IOHATHAMU: IpsiMast U 00paTHas IIPOTIOPIMOHAIBLHOCTD, IMHEHAs, KBa[paThIHasl,
norapupmMuvecKas 1 okasaTeabHas (QyHKIMH, TPUrOHOMETPUUECKHE (PYHKIIUN;

ONpeNeNATh 3HaueHue (QYHKIMN TI0 3HAYSHHIO apryMEHTa NP Pa3jIduHBIX CIOco0ax 3ajaHus
hyHKIIHH;

CTPOUTE Ipa KM M3yYEeHHbIX (YHKIIAH;

OIKCHIBATH 110 Ipa@uKy M B IIPOCTEHIIMX Ciydasx 1o ¢Gopmyne IoBejeHHe M CcBOiHcTBa
(Gysximit, HaxoqUTE Mo rpauKy GYHKIMK HAUOOIBIIUE U HAUMEHBIINE 3HAYCHHS;

CTPOUTH OCKM3 rpaduka (YHKIME, YIOBICTBOPSIOUICH TNPUBEIEHHOMY HA0OpYy YCIOBHIl
(IpOMEXKYTKH  BO3pAaCTaHUs/yObIBaHMS, 3HAaYeHuMe (YHKIMH B 3aJaHHOH TOYKE, TOYKH
HKCTPEMYMOB, aCUMIITOTEI, HYJIH (DYHKIHHA H T.11.);

pelmaTh ypaBHEHHS, IPOCTEHIINE CUCTEMBI YPaBHCHHUH, WCIIOIB3YS CBOMCTBA (DYHKIMH M ux
rpaduKoB.

DiemeHmbl MAMeMamuecko20 aHanu3a

OnepupoBarh IOHATHAMH: IPOM3BOJIHAS (YHKIMH B TOYKE, KacarelbHas K rpaduky QyHKINH,
IPOU3BOIHAS (PYHKITUH;

BBIUUCIISTE POU3BOIHYIO OJJHOUIEHA, MHOTOYICHA, KBaAPATHOI'O KOPHS, IIPOM3BOIHYIO CYMMEI
byHKIH;

BBIYUCIIATE IIPOM3BOIHBIE STIEMEHTAPHBIX (QYHKIMI U WX KOMOWHAIMIA, HCIIONB3YS CIPABOYHbIE
MaTepuasl;

UCCIICJIOBATE B NPOCTEHIIMX CilydasX (yHKIMM Ha MOHOTOHHOCTh, HAXOJUTH HAMOOIBIIHC U
HaMMCHBIINE 3HA4YeHWs (QYHKUMHE, CTPOUTH TrpaduK¥ MHOIOWIEHOB M [POCTEHIINX
panmoHaNbHEIX (DYHKIIMH ¢ HCTIONB30BAHUEM allllapaTa MAaTeMaTUYeCKOro aHAIN3a.
Cmamucmuka u meopus 6eposmHocmeil, 102UKa U KOMOUHAMOPUKA.

MmMeTs 1mpejcraBieHMe O JUCKPETHBIX M HEOPEPHIBHBIX  CIAYYaWHBIX —BEIUUUHAX U
pacrpeieleHusIX, 0 He3aBUCUMOCTH CIIyYalHbIX BEIUYHH;

HUMETD IIPEJICTABIICHUE 0 MATEMATHYECKOM OKUIAHUN U TUCTIEPCHH CITyYalHbIX BEIIUYUH;

VUMETh  TIPEJCTABJIEHHE O HOPMAJILHOM  paclpejie]leHdd U IpuUMepax  HOPMAIBHO
pacnpeesIeHHBIX CIYYaifHbIX BEJIMYNH;

IOHMMATh CYTh 3aKOHA OOJIBIINX YHCEIl ¥ BEIOOPOUHOI'O METO/a U3MEPEHHUS BEPOATHOCTEH;
UMETh MpeJICTaBlieHre 00 yCIOBHOM BEPOSTHOCTH M O IOIHON BEPOSTHOCTH, NPUMEHSTH UX B
peIIeHny 3a/1a4;

HMEThH IIPEJICTABICHUE O BaXKHBIX YACTHBIX BUJAX paclpe/IeieHUH U NPUMCHATh X B PCIICHUH
3aza4;

UMETH IIPECTABICHHE O KOPPEJISIIIUU CIIyYalHBIX BEIUYUH, O JHHEHHON perpeccu.
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Texcmosvie 3a0auu

Pemars 3aiauu pasHBIX THIIOB, B TOM YHCIIE 3a/1a49H HOBLIIICHHOR TPYIHOCTH;

BBHIOMPATh ONTHMATBHEIA METOM PEIIEHHUs 3a/1a41, PACCMATPHBAS PA3THIHbIE METOJBI;

CTPOUTH MOJICNIb PENICHHS 3a/1a4M, IIPOBOIUTE J0KA3aTEILHEIE PACCy K/ ICHUS;

pemark 3agaqn, Tpedyrommue mepedopa BapHaHTOB, IPOBEPKU YCIIOBHIA, BEIGOPA ONTHMAILHOTO
pe3ynbTara;

AHAIMM3UPOBATE M MHTEPIPETHPOBATH PE3yNLTAThl B KOHTCKCTE YCIOBHUs 3ajladd, BLIGHpATh
PEIICHHUS, HE IPOTUBOPEYAIIAE KOHTEKCTY;

TIIEPEBOJMTE IIPH PENICHUN 3aj1a4i UHPOPMAIHIO U3 OJHON (HOPMEI B APYTYIO, HCTIOMB3YS IIPH
HEOOXO/IMMOCTH CXEMBI, TaOJIHIIbl, TPa(QUKH, {UArPaMMBbL.

T'eomempus

OnepupoBarh MOHSTHAME: TOUKA, IpsMasi, IUIOCKOCTh B IPOCTPAHCTBE, IAPALIEILHOCTL H
HEePIEeHIMKYISIPHOCTE IPSMBIX U IIIOCKOCTEH;

IPUMCHATD JULA PEIICHUS 33/1a9 FCOMETPUYECKAE (PAKTHI, €CIIU YCIIOBUS IPUMEHEHMS 3a/1aHb] B
ABHOH (Gopme;

peliaTh 3a/1a44 Ha HAXOXKJIEHHUE TEOMETPUYECKUX BEJMYHH 10 00pasiiaM Witk alrOpUTMaM;
Aenath (BBIHOCHBIE) IJIOCKHE YEPTENHU H3 PUCYHKOB 0OBEMHBIX (UTYp, B TOM UHCIIE PUCOBATEH
BHJI CBEPXY, COOKY, CTPOHUTE CEYCHHUSI MHOTOTPAHHUKOB,

M3BJICKATh, HHTEPIPETUPOBATE U NPcoOPa30BEIBATE HH(YOPMAIMIO O TEOMETPHIECKUX (QHUTrypax,
IIPEICTABICHHYIO Ha YCPTEXKaX;

NPUMEHATE TeOMeTpuuecKue (aKTsl JUIS pelIeHHs 3ajad, B TOM YHCIE MPEeIo/araionimx
HECKOJIBKO I1aroB PELICHYS;

OITHCHIBATH B3AUMHOC PACITONOKEHUE IPSIMBIX H ILIOCKOCTEH B IPOCTPAHCTBE;

(opmyupoBaTh CBOMCTBA U IIPU3HAKH UTYD;

JIOKA3bIBATh T€OMETPHYECKHE YTBEPIK ICHHSI;

BIaJIeTh CTAHAApTHOM KiaccuuKanuel IPOCTPAHCTBEHHBIX (GHIYp (IHPaMUBI, IPH3MEL
napaJijieseIuIIe bl);

HaXOJMUTh OOBEMBI M ILIOIIA M TIOBEPXHOCTEH FeOMETPHYECKHX TeJl ¢ IPUMEHEHMEM (hOpMyT;
BBIYHCIIATE paccToAHMA U YI'JIbI B HpOCTpaHCTBe.

Bexmopul u koopounamvl 6 npocmparcmee

OnepupoBath MOHATHAME JI€KAapTOBBI KOOP/MHATEI B IIPOCTPAHCTBE, BEKTOP, MOIYIH BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPJUHATHI BEKTOPA, YTOI MEXK/IY BEKTOPAMH, CKAISPHOE IPOU3BEICHHIE
BEKTOPOB, KOIJTMHEAPHBIC BEKTOPBL;

HaXO/MTh PACCTOSIHUE MEXK/IY JBYMS TOYKAMH, CYMMY BEKTOPOB W NPOU3BEJEHHE BEKTOpa Ha
HHCIIO, YIroJl Mexay BEKTOpaMH, CKaJIFIPHOE IIPOHU3IBCACHHE, pacKiIalbIBaTh BEKTOpP IIO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM;

3@/1aBaTh IIOCKOCTh YPaBHEHUEM B JICKAPTOBOM CHCTEME KOOP/IMHAT;

pelIaTh NpocTeNIue 3a7a9i BREJICHHEM BEKTOPHOTO Oasuca.

Hemopusa mamemamuru

[IpencrapnsaTs BIajn BBIIAIOMMXCS MATEMATHKOB B PA3BHTHE MATEMATHKH M HHBIX HAYIHBIX
obnacreit;

MOHAMATEL POJTh MaTeMaTHKH B pa3BuTHU Poccun.

Memoowvr mamemamuxu

Hcnonp30BaTh OCHOBHBIE METO/BI JOKA3aTENbCTBA, [IPOBOJKTE JIOKA3aTEILCTBO U BBIIOIHSTEH
OIIPOBEPIKEHUE;

HPUMCHSTH OCHOBHBIC METO/IBI PELIEHUS] MATEMATHUECKHIX 3a/1a4;

Ha OCHOBE MATEMaTHYECKMX 3aKOHOMEPHOCTEH B IIPUPOJC XapakTepu3oBaTh KpacoTy M
COBEPIIEHCTBO OKPY/KAIOIIEr0 MUpa U IIPOU3BEACHU M HCKYCCTRA;

IPUMECHSTH TPOCTEMINKME IIPOrPAMMHEBIE CPEJICTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEME]
IIPU PEIIeHUU MaTeMaTHYeCKuX 3a/1a4.



2. CTPYKTYPA U COAEP)KAHUE JUCIATLITHBIKMATEMATHK A»

2.1. O0beM IMCHMILINABI ¥ BUIBI y4ednoii padorsr

Bujt yue6noii paborsr O6bem yacos
O6nem 06pa3zoBaTEILHOM IPOrPAMMEI YUeOHOil AN CITLTHIBI 254
B TOM YHCIIe:
TEOPETHYECKOE 00ydYenne 78
Jn1abopatopusle paboTsl (eciu npedycmomperio) -
NPAKTHICCKUE 3aHATHUS (eCiu npedycMompeno) 156
camocTosTeNbHas paboTa 00yyaromerocs (Bcero) (eciu npedycmompeno) -
B TOM 4HCIe:
caMmocrosTenbHas paboTa Ha/l HHIUBUYATLHEIM [IPOEKTOM (ecnu -
npeoycmompeno)
IIpomexyTounas arrecranus (Jxzamen) 20
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3. YCJIOBUS PEAJIM3ALIMUIACTTAILIMHLL « MATEMATHKA»

3.1. MarepuansHo-Texnaueckoe ofecreqenue
Kabuner mamemamuku, ocnamennsiii 060pyI0BAHUEM: HA2IAOHBIMU nocodusMU, SKPAHHO-
36YKOGLLMU  NOCOOUAMU,  UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIMU cpedcmeamy, TEXHUYECKHMHU

CPE/ICTBAMY  OOYUCHUS: MACHUMHO-MEN060T OOCKOT, MYAbMUMeOUAnpoOeKmopoM, HOYMOYKOM,
BbIXOOOM 6 UHMEPHEem.

3.2. YyebHo-MeToguuecKkoe u undopmanuonnoe obecucueHne
3.2.1. KnurooGecnedeHnocrn
HaumMenoBanue mureparypsl: aBTop, Ha3BaHUE, I'on KHUI'OOBECITEYEHHOCTEL
BHJI U3IaHUS, H3]IATEIILCTBO M3IaHUS KonmuuectBo 9K3eMILIApOB
H3aHuit B 6ubiuorexe Bial'y /
Hamuuue B 31eKTpOHHOM
karanore DbC

OcnoBHast JiuTeparypa
Aurebpa U Havana MaTeMaruyeckoro ananmsa; 10
- 11 ximacesl: y4eOHUK U1 0011106 pa30BaATEILHBIX
opranusanuii: 6a3oBeIid U yriayonéuusii yposun /| 2017 50
OI. A. AmumoB [m gp.].- 4-¢ wm3m. — M.:
[Ipocsemenue, 463 c.
[eomerpus: 10 - 11 xmaccel: y4eGHMK JuId
0611e00pa30BATEBHBIX OPraHn3aii: 6a30BLIH 1
yriaybnénneii yposau / JI. C. Aranacsn [u ap.]. -
4-e u3y. — M.: Ilpoceemenue, 255 c.
JonoaHuTeNbHAS JINTEPATYPA
Mopakosuu, AI. Anrebpa wu  Hayana
MaremMaruueckoro asanuza: 10 - 11 kimacesr: B 2 4.
/" A. T'. MopakoBud. - 13-e wu3nm., crep. - M.:
Muemosuna, Y. 1: Yuebuuk. - 400 c.
Mopaxosuy, AI'.  Amrebpa u  Hayama
maremarnyeckoro anamsa: 10 - 11 kmacesr B 2 4.
[ A. T. Mopnxosud. - 13-e¢ m3ju, crep. - M.:
Muemosuna, U. 2: 3agaunuk.- 271 c.

2017 50

2012 49

2012 48

[Toropenos, A.B. I'ecomerpms: 10 - 11 kmacchr:
yaeOHHuK JUSE o61meo6pazoBaTebHBIX
opranusanuii: 0a3oBeli u npoduIEHEI yposuu /| 2014 |
A. B. Tloropenos.- 13-e uza. — M.: Ilpoceemenue,
175 c.

3.2.2. llepuoanyeckue U3 IAHUS
3.2.3. HurepHer-pecypesl
1. ®enepanbHoro nenTpa HHGOPMaIHOHHO-00pazoBaTenbHbIX pecypeos - URL: http://feior.edu.ru/
2. Oeprepanbroe xpanumunie Expgol komwekmun 1upoBsix o6pazosarebHbx pecypcos - URL:
http://school-collection.edu.ru/
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4. KOHTPOJIb X OLIEHKA PE3VJIbTATOB OCBOEHMSI AUCHUTTIJIMHBI

«MATEMATHKA»
PesyinbraThl 00ygenus MeToab! oneHKn
Onemenmvl meopuu MHONCECMB U MAMEMAMUYECKOT 102UKY KonTponbubie

OrepupoBaTe  MOHSTHSMH: — KOHEYHOE  MHOJKECTBO,  SJIEMEHT MHOJKECTBA, | PabOTEI, TECTE,
IIOIMHOXKECTBO, IIEPECEUCHHE U OOBEMHEHHE MHOXKECTB, YHCIIOBBIE MHOJKECTBA Ha | MHAMBHIYATbHbIE
KOOPIMHATHOM IIPSIMOM, OTPE30K, WHTEpBAJ, MOJYyHHTEPRAT, IPOMEXKYTOK ¢ | JOMAallTHKe
BBIKOJIOTOH TOUKOM, Tpaduueckoe IpeicTABICHHE MHOXECTB Ha KOODMHATHON | 3a1aHHs,
IIJIOCKOCTH; KapTO4KH-
OLCPUPOBATE IOHATHAMHU: YTBCPIKJICHUC, OTPUIIAHME YTBEPIKICHUS, WUCTHHHEIC M | 3a/JaHHs,
JIOIKHBIC YyTBEPIK/ICHUS, TIPUYUHA, CIEJICTBUE, YACTHRIN CIIy4ail o0mero YTBCPIKICHHUS, PEUTHHTH.
KOHTPIpUMED;

IPOBEPATD MPUHAUICKHOCTE JIEMEHTA MHOXKECTBY

HaXOJWMTh MepeceueHne U OOBEMHEHHE MHOXKECTB, B TOM YHC/IE MPEACTABICHHBIX
rpahudecKky Ha YHCIOBOM IPSIMON i Ha KOOPIMHATHOMN ILIOCKOCTH;

LIPOBOJMTL  J0Ka3aTC/IbHBIC — pacCyXIAeHUs Uit  OOOCHOBAaHUS  WCTHHHOCTH
YTBEPKIAECHUN.

Yucna u svipasicenus

CBoGoHO OnepHpOBaTH MOHSTHAMM: HEN0e YUCIO, JEIUMOCTS YHCEN, 0OBIKHOBEHHAS
ApoOb, pecsTHYHAs JIPOOb, PAI[HOHAILHOE YHCIIO, NPHONMKEHHOS 3HAYCHHE 9HCHA,
4acTh, N0/, OTHOUICHHE, NPOLEHT, MOBLIICHHE W IMOHIKEHHWE HA 3aJaHHOE YHUCIIO
[IPOIIEHTOB, MacIITao;

IPUBOJIATH IPUMEPHI HUCEL ¢ 3aJaHHBIMU CBOMCTBAMM JEIHMOCTH;

OICPUPOBATh TIOHATHAMH: JIOTapu(M 4YHCla, TPUTOHOMETPUYECKAs OKPYKHOCTD,
panuannas ¥ rpajycHas Mepa yria, BeJIMYMHA YIJla, 3aJadHOr0 TOYKOH Ha
TPUIOHOMETPUYECKON OKPYXKHOCTH, CHHYC, KOCHHYC, TAHIE€HC ¥ KOTAHTEHC YIJIOB,
UMEIOLIUX IIPOU3BOILHYIO BETMIMHY, YHCIIA € H |

BBITOJIHSATE apu(METHYCCKUE JIEHCTBUS, COYeTas YCTHbIE U MHMCHMEHHbIE IPHEMEI,
IPUMCHSS IIPU HEOOXOIUMOCTH BEIIUCIIUTEILHEIE YCTPOUCTRA,

HaxXOIMTh 3HAYCHHUA KOPHS HATYpaJbHOH CTENEHH, CTEHCHH C DPAHMOHATBLHBIM
IloKasaresieM, Jorapudma, MWCIONb3YsSs 0UPH HEOOXOIMMOCTH BBIYHCIATEILHBIE
YCTPOHCTBA;

HOJIL30BATHCS OICHKON M IIPHKUJIKON MPU IPAKTUYECKUX PACUETax;

IPOBOJUTE II0 HM3BECTHBIM (OpMYJIaM M IIpaBHIaM IpeoOpa3zoBaHusi OYKBEHHBIX
BLIDOKEHUH, BKIIOYAIONIUX CTENECHH, KOPHH, JOTAapU(GMBI M TPUIOHOMETPUYECKHE
(pyHKIIAH,

HaXOJIMTh 3HAYCHUS YMCIOBBIX U OYKBEHHBIX BRIPAXKEHUIL, OCYIIECTRIILL HEOOX 0 IMMEIE
TIOJICTAHOBKH U 1Ipeobpa3oBaHus;

1300paKaTh CXEMaTHYECKH Yroj, BEIMYMHA KOTOPOrO BBEIPAKEHA B IPagycax Wi
pajuanax;

UCIONIB30BATh [IPH  PEIICHHW 3a1ad TabJIMYHBIC 3HAYCHHS TPUTOHOMETPUYECKUX
(YHKIUR yII0B;

BBINIOJIHATD NICPEBOJ BETMYUHBI YT U3 PajidaHHOM MEpBI B IPaIyCHYIO B 00paTHO.
Ypaenenus u nepasencmea

Pemare paunuonanpHble, IOKasaTelIbHBIC ¥ JorapuMUUCCKHE YpPABHEHUS U
HEPaBEHCTBA, IPOCTCHINNE WPPAlMOHAIBHBIE M TPUTOHOMETPHUYCCKHE YDPABHEHHS,
HEPABEHCTBA U UX CUCTEMEIL;

UCIIONIB30BaTh METOJIbl PCIICHMs YPaBHEHMM: IpUBEJCHUE K BHAY 'TPOU3BEICHHE
paBHO HyJI0" MM "4acTHOE PaBHO HYJIIO", 3aMEHA EPEMEHHBIX

UCIIOTB30BATH METOJI MHTEPBATIORB JUIS PEIICHUS HEPABEHCTR;

HCIONb30BaTh I'paQUYEeCKUil MeTox JUls NpUOIMKEHHOTO pEIIeHMs] YpaBHEHMH u
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HEPABEHCTB;
M300PKATH HA TPUTOHOMETPHYECKOH OKPY;KHOCTH MHOKECTBO peIIEeHUH pocTenImx
TPUIOHOMETPUYECKUX YPABHEHUH ¥ HEPABEHCTR;

BBIIONMHATE OTOOP KOpHEH ypaBHEHWH WM permeHuit HEPABCHCTB B COOTBETCTBUU C
JOTIOTIHUTETHHBIMH YCJIOBUSMHU B OFPaHAYCHUSAMH.

Dyuxyuu

OnepupoBarh MOHATHAMH: 3aBHCHMOCTH BETWUMH, (YHKIHS, apryMeHT M 3HAYCHHE
yHKIMM, 06TACTH ONpeNeNeHHss ¥ MHOXKECTBO 3HAYCHHI ynknmm, rpadpuk
3aBHCHMOCTH, rpaQuk (yHKiuu, HyIM (QYHKIMH, [POMEKYTKM 3HAKOIOCTOSHCTBA,
BO3pacTaHuC Ha YHCJIOBOM IIPOMEKYTKE, yOBIBAHHE Ha WHCIOBOM POMEXYTKE,
HauOoNbIlee M HaUMEHbBINee 3HAYCHUC (YHKIME HA YHCIOBOM [IPOMEXKYTKE,
IeproauIecKas GYHKIMS, HEPHO/, YeTHAS H HedeTHas (yHKIHH;

OLICPUPOBAThL IIOHATHAMH: IpsiMas M oOpaTHas I[PONOPLUUOHAILHOCTH, JIHHEHHas,
KBaJIpaTidHasi, Jorapu(muyeckas U rokasareibHas (QYHKIMH, TPUTOHOMETPHICCKHE
byHKIUY;

ONpPECNATh 3HAYCHUE (DYHKIIMHM 10 3HAYCHUIO apryMEHTa IIPH PA3THYHBIX CIocobax
3afanus QyHKITHH;

CTPOUTH rpaduKy H3ydeHHBIX ()YHKITHI; _
OIIMCBIBATH 110 IPaUKy U B IPOCTEHNINX CIIydasx 110 GopMyJIe MOBEIEHHE i CBOMCTBA
(yHKIWi, HAXOHUTE 110 TpaduKy GYHKUMH HAUGOIIBIINE ¥ HAMMCHBIIHE 3HAYCHHSL,
CTPOUTH OCKM3 Tpaduka (YHKIHHM, YHOBICTBOPSIOUICH IPUBENEHHOMY HAGOpY
yelroBuil (IPOMEXYTKH BO3pAcTaHUs/yObIBAHUS, 3HAYCHHE (YHKIMM B 3aJaHHOMN
TOYKE, TOYKH SKCTPEMYMOB, ACUMIITOTEL, HYIH QYHKIMH U T.)L.);

pemaTh ypaBHCHUsA, IIPOCTCHUIIINE CHCTEMBI YPABHEHHUH, HCIIOIB3Ys CBOWCTBA (YHKITHI
U UX TpaduKoB.

Dnemenmol MaMeMamuyecKo20 ananusa

OnepupoBarh MOHATHAME: IIPOM3BOJHAY QYHKIMH B TOYKE, KacaTenbHas K rpaduky
(GynxImy, mpousBoHas GYHKIKM;

BBIYMCIIATE  [POU3BOAHYIO — OJHOWIEHA, MHOTOWICHA, KBAAPATHOIO  KOPHS,
HMPOU3BOJIHYIO CYMMBI (hYHKITHI;

BBIYUCIIATE TIPOU3BO/IHEIC SJIEMEHTApHBIX (QYHKUME W X KOMOHMHAIMY, MCIIONB3Ys
CIIpaBOYHBIE MATEPHAIIE;

UCCIIeJ0BATh B MPOCTEHIMX ciy4yasX GYHKIHM Ha MOHOTOHHOCTH, HAXOHUTh
HauOoNbIIMe ¥ HAUMEHBITHE 3HAYeHHS (YHKIMH, CTPOUTH rpaQUKu MHOTOWIEHOB M

IPOCTEUIINX PAIMOHAILHEIX QYHKIMI ¢ UCIIONTBE30BAHUEM AllIIapaTa MATEMATHYECKOTO
anasusa.

Cmamucmuxa u meopus 6epoamnocmet, 102Ukd u KOMOUHAMOPUKA.

VMeTh TpejicTaBNeHNe O JUCKPETHBIX M HENPEPBIBHBIX CIYYAHHBIX BEIMYUHAX M
paclpe/iesieHusX, O HE3aBUCHMOCTH CIIyYaiHBIX BEIMYMH;

MMETh IIPEICTABICHUE O MaTeMaTHYeCKOM OXHIAHUMA H JIUCIICPCUH CIIydYalHBIX
BEJTMYHH,

VMETh IPEJICTaBJICHHE O HOPMAJIbHOM pACIpEelelIeHUd U IPUMEpax HOPMAaIbLHO
pacIpe/IeNIeHHBIX CIyYallHBIX BEJINYHH;

HOHHMATh CYTh 3aKOHa OOJBIIMX YHCeN ¥ BHIOOPOYHOIO METOJd W3MEpEeHus
BEPOATHOCTEMH;

MMETh I[PEJICTABICHHE 00 YCIIOBHOH BEPOSATHOCTH M O IMOJHON BEPOATHOCTH,
IIPUMEHSITE UX B PEIEHUH 3a7(ay;

UMEThb MPEJCTABICHNE O BAXKHBIX YaCTHBIX BU/AX PACIPEICICHUN W IPHUMEHATL UX B
peIIeHUH 3a1a4;

MMETH IIPEJCTABICHAE O KOPPENANUH CIyJaiHbIX BEIMYHH, O IHHEHHON perpeccu.
Texcmosvie 3a0auu
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Pemars 3anaun pasHbIX THIIOB, B TOM YHCIIE 3a/[a9H HOBBIICHHOMN TPYJHOCTH;
BBIOMPATh ONTHMAIILHBIH METOJT PeICHHUS 3329, paccMaTpUBas pa3InYHbIE METO (b,
CTPOUTH MOJICJIb PEMICHHS 3a/Ia4i, IIPOBOJIUTE JTOKA3ATCIBHBIE PACCYIKACHHUS;

pemars 3ajayn, Tpedyromme InepeGopa BApHAHTOB, NPOBEPKU YCIOBHIA, BBIOOpA
ONTUMAIBHOIO PE3Y/IbTATA,

dHATM3UPOBATH W WMHTEPIPETUPOBATH PE3yNbTATBl B KOHTEKCTE YCIOBHS 3a/1a4yd,
BEIOMpATH PEIICHHS, HE IPOTUBOPEIAIIHE KOHTEKCTY;

NICPEBONTH IIPM PENIEHMH 3ajauu uH(opManuio u3 ojgHOH (GOPMBEI B APYTYIO,
HUCTIOJIB3Yst IPY HEOOXOMMOCTH CXEMBI, TaOJIMIIbL, rpadUKH, IHATPAMMEL.

I'eomempus

OneprpoBarh — NOHSTHAMH:  TOuKa, HpsAMas, I[UIOCKOCTH B IIPOCTPAHCTRE,
[IapajienbHOCTh U IEPIEHIMKYISIPHOCTE MPAMBIX U INIOCKOCTEH;

NPUMCHSATD UL PCIIEHMA 3a1ad TeoMeTpUYecKre (GaKThl, eCId yCIOBUs IPUMEHCHUS
3aJ1aHbl B IBHOH (opme;

pemare 3ajayd Ha HAXOXKJICHHE TEOMETPHYCCKHX BEIMYHH 110 obpasiaM mim
alrOpUTMaM;

jenaTh (BbIHOCHBIE) MIOCKHE YCPTEKH U3 PUCYHKOB OOBEMHBIX (HIYp, B TOM UHCIE
PUCOBATEL BUJI CBEPXY, COOKY, CTPOUTH CEYCHHsSI MHOTOIPAHHUKOB;

U3BJICKATh, HHTEPIPETHPOBATE ¥ [IPEOOPA30BBIBATE HHPOPMAIUIO O I'€OMETPHUECKIX
(hurypax, npejicTaBIEHHYIO Ha YepTEKAX;

OPUMEHATb IeOMETpudeckue (akThl JUIA  pelleHus 3a7ad, B TOM  YHCIE
IPEIOJAralONMX HECKOIBKO MIAroB PeleHus;

OIMCHIBATEH B3aUMHOE PACIIONIOKEHHE IPSAMBIX H IIOCKOCTEH B TIPOCTPAHCTBE;
(bopmympoBats cBOICTBA U IIpU3HAKK QHUTYD;

JIOKa3bIBATH COMETPHYECKUE YTBEPIKICHUSL,

BIIA[ICTh CTaHMAPTHOM KIacCHpUKanmed IIPOCTPaHCTBEHHBIX GUryp (IHpamMuibl,
HPU3MBL, ITapaJlIeJICITHIICbI);

HaxOJUTh OOBEMBI M ILIOMAIH TIOBEPXHOCTEH IeOMETPHYECKHX Tl ¢ IIPUMCHCHUEM
bopmy;

BBIYUC/ISTE PACCTOSIHUS U YIJIBI B IIPOCTPAHCTRE.

Bexmoper u koopounamer 6 npocmparcmee

OrnepupoBarh NOHATHAMM JIEKAPTOBBI KOOP/MHATHI B IPOCTPAHCTBE, BEKTOP, MOLYIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY BEKTOPAMH,
CKaJISIPHOE IIPOU3BE/IEHHUE BEKTOPOB, KOJUIMHEAPHBIC BEKTOPKI;

HaXoJUTh pacCcTosTHHUe MEXOY ABYMA TOYKaMH, CYMMY BC€KTOPOB H TIPpOH3BCICHHC
BEKTOPa Ha YHCJIO, YIOJI MEXKJy BEKTOPAMH, CKAJISIPHOE TTPOU3BEIECHUE, PACKIIABIBATE
BEKTOP TI0 JIByM HEKOJIJIMHEAPHEIM BEKTOPAM;

3a/1aBaTh IUIOCKOCTh YPaBHEHHMEM B JI€KapTOBOM CHCTEME KOOPIMHAT;

pemaTh MPOCTEHIIME 3a/[a4i BBEACHUEM BEKTOPHOIO Oa3uca.

Hemopus mamemamuxu

Hpe,EI,CTElBJ'[HTb BKJ1aJ]] BhIOAIONIMXCA MATEMATHKOB B PasBUTHC MATCMaTHKH W WHBIX HAaY4YHBIX
obnacreii;

NMOHMMATE POJIb MATEMATHUKH B PasBUTHH Poccun.

Memoodw mamemamuxu

Hcnonp3oBath OCHOBHBIC METOBI J0KA3aTC/IbCTRA, NpOBOAXMTL HOKA3aTeJbCTBO M BBINTOJIHATE
OIPOBEPKEHNE,

[PUMEHATL OCHOBHLIE METO/IbI PELICHHA MaTeéMaTHYCCKHUX 3a/1a4;

Ha OCHOBE MaTeMaTHYECKHUX SaKOHOMepHOCTCﬁ B Ipupoje XapaKTepH30BaTek KpacoTy H
COBEPIICHCTEO OKPYKAIOIIEr0 MHPA U MPOU3BECHHM HCKYCCTBRA;

NIPUMEHATE  TIPOCTEHIINE MPOrPaMMHBIE CPEACTBA M 3JICKTPOHHO-KOMMYHHMKAIIMOHHbIE
CUCTEMBI NIPH PEIICHUH MaTeMaTHYECKHX 3a/1au,

Irzamen
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