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1. HACITIOPT PABOYEM ITPOI'PAMMBI JACIIUTIINHEL «MATEMATHK Ay

L.1. Mecro menummust B erpykrype IITICC3

HAucnunimina «Martemartukay OTHOCHTCS K 0a30BEIM JHCHHTITHHAM obmeobpaszosaresHON

HOATOTOBKH HPOTPAMMBI TIOJIOTOBKH CIICIHAIHCTOB CPEIHEr0 3BEHA (IIIICC3 CIIO) na 6ase
OCHOBHOTO 001Iero 06pasoBaHusl.

1.2. Ilesin 0CBOEHUS MUCIMILINHBI

obecrieyenne chOPMUPOBAHHOCTH PECTABICHHUIT O COIMAJILHBIX, KYJIBTYPHBIX M HCTOPUYECKUX
(hakTOpax CTAaHOBICHUS MaTEMATHKH;

obccrieueHue  ChOPMHPORAHHOCTH JOI'HYCCKOro, aJrOPUTMHYECKOTO M MaTeMaTHYeCKOIr'o
MBIILUIEHAS,

obecriedenne CHOPMUPOBAHHOCTH yMEHH [PAMEHATE TIOJYYCHHBIC 3HAHHS [pPH PEIICHHH
pas3jIMYHBIX 33j1a4;

obecrieuenue chOPMUPOBAHHOCTH IIPEACTABICHHH 0 MATEMATHKE KAK YACTH obLIeueIoBeuecKoi
KYJIBTYPBL, YHHBEPCAILHOM S3BIKC HAYKH, IO3BOJSIONIEM OMMCHIBATE M H3ydaTh peajibHEIe
IIPOLIECCHI U SBJICHUS.

L.3. Ilnanupyempie pe3yanTaThl 06y9eHus 10 JHCIMILIHHE
JHYHOCTHBIE:

chOPMHUPOBAHHOCT TIPEICTABICHMIN 0 MATEMATHKE KAK YHHBEPCAILHOM S3BIKE HAYKH, CPEJICTRE
MOJIC/TIPOBAHHS SBJICHHI U IPOLECCOB, HICSIX M METO/1aX MATEMATHKH,

IIOHUMaHHe 3HAYUMOCTH MaTeMaTHKQ IS HAYYHO-TEeXHHUYECKOro porpecca,
COPMUPOBAHHOCTL OTHOLICHHS K MaTeMATHKE KAK K YACTH OBIICYeI0BEYecKoil KYJIBTYPBI
HEPE3 3HAKOMCTBO C HCTOPUCH PasBUTHs MATEMATHKH, IBOJIONMECH MATEMATHIECKUX el
PA3BUTHE JIOTHYECKOTO MBIILICHHUS, [POCTPAHCTBEHHOTO BOOOPAXKEHHMS, ANTOPHTMUYCCKON
KyJILTYpBl,  KPUTHYHOCTH — MBIIUICHHS HA  yPOBHE, HEOOXOIMMOM Ui Gyyliei
IPO(PECCHOHANBHON JIesTeNBbHOCTH, ISl HPOIOIIKEHIS 00PA30BAHYS 1 caMo00pa3oBaHmus;
OBJIA/ICHHC MAaTEMATUYECKUMHU 3HAHUSIMU U YMEHUSIMH, HEOOXOIMMEIMH B IIOBCETHEBHOM KHU3HH,
AU OCBOCHUSI CMEIKHBIX ECTECTBEHHO-HAYYHBIX JUCIUIUIME U JMCIHUILTHH [1POhECCHOHAILHOI0
LUK, sl TonmydeHust oOpasosamms B ofmactsix, He TpeOylOmEX — yriryGICHHO
MaTeMaTH9eCKOH OAr0TOBKH;

FOTOBHOCTB M CIIOCOOHOCTH K 0GPA30BaHUIO, B TOM YHCIIE CAMOOOPA30BAHMIO, HA IIPOTHKCHUH
BCEH OKM3HM; CO3HATENHLHOE OTHOLICHME K HENPEPLIBHOMY O6GDA30BAHUIO KaK YCIIOBHIO
YCICIIHO! po(eccHoHaNbHOM 1 00IIECTBEHHON /eI TEIBHOCTH

FOTOBHOCTB U CIIOCOOHOCTH K CAMOCTOSATE/ILHOH TBOPYECKO ¥ OTBETCTBEHHOM JIESTEIBHOCTH:
FOTOBHOCTL K KOJUIEKTHBHOW paboTe, COTPYAHHYECTBY CO CBEPCTHHKAMU B 0OPa30OBATEIBHOIA,
OOIICCTBEHHO — IONE3HOH, y4eOGHO-HCCNENOBATENBCKON, [POEKTHOH U JAPYIUX — BHIAX
NesATeTbHOCTH;

OTHOMIEHHE K MPOPECCHOHANBHON JCATENLHOCTH KAK BO3MOXHOCTH YYacTHS B DEIICHUH
JMYHBIX, OOIIECTBEHHBIX, FOCYIAPCTBEHHBIX, OOIICHAIMOHATBHEIX IPOGICM;

MeTalpeaMeTHbIE:

YMEHHUC CaAMOCTOSATEIBHO ONPEACIIATh LEIU AEATCIBHOCTH H COCTABIATH IJIaHbI JeATENHHOCTH;
CaMOCTOSTCTIbHO ~ OCYIIECTBIIATh, ~KOHTPOIMPOBATE M KOPPEKTHPOBATH  JIESTENLHOCTE,
HCIIOJIb30BATh BCE BO3MOXKHBIC PECYPCHI JUISL JIOCTHKEHHS ITOCTABICHHEIX IeJIell U peas3aiiiu
IDTAHOB JIEATETLHOCTH; BEIOUPATH YCIEIIHEIC CTPATETHH B PA3IMYHBIX CHTYAIMX;

YMCHHUE TIPOJIYKTHBHO OOIIATHCS M B3aMMO/ICHCTBOBATH B [IPOIECCE COBMECTHOM JESTEIBHOCTH,
YHUTBLIBATE MO3UIUH APYIUX YIACTHUKOB NEATENBHOCTH, 5Q(EKTHBHO pa3pemaTs KOHMIMKTHI;



BIQJICHAC HABBIKAMU II03HABATEILHOH, yIe6HO-HCCIE0BATELCKOMN H IPOSKTHOI HEATEILHOCTH,

HABLIKAMU  pa3speIleHus] podsieM; CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATENEHOMY OUCKY

METOJIOB PEIICHNS NPAKTHYCCKUX 3a/1a4, IPUMCHEHMIO PA3TAUHEIX METOIOB IO3HAHMS;

® TOTOBHOCTE M CLOCOOHOCTE K  CAMOCTOATENBHOH — MH(OPMAIMOHHO-IO3HABATELHOI
ACATEIIBHOCTH, BKIKOYas YMCHHE OPHEHTHPOBATHCS B PAsIMYHBIX HCTOYHUKAX urpopmanuy,
KPUTHICCKH  ONCHUBATL M WHTCPLPETHPOBATH MHPOPMAIMIO, TOMyYaeMyio H3 Pa3IMYHEIX
MCTOYHHKOB;

® BIAJICHUC S3BIKOBBIMU CPEJICTBAMHU: YMEHHE SICHO, JIOTHYHO M TOYHO M3JIAraTh CBOIO TOUKY
3pCHMS, UCTIONBL30BATD A/ICKBATHBIC S3BIKOBBIE CPEICTRA;

® BIQJICHUC HABBIKAMM I103HABATEIBHON Pe(IICKCHH KAK OCO3HAHMS COBEPIIACMBIX JCHCTRIN W
MBICIIATEILHBIX TIPOLECCOB, X PE3y/IHTATOB H OCHOBAHHHM, IPAHHIl CBOETO 3HAHUS W HE3HAHUS,
HOBBIX IIO3HABATEIILHBIX 38/1a9 U CPECTB TS UX JIOCTIDKCHUSL:

¢ [MCICYCTPEMIICHHOCTD B IOMCKAX M NPHHATHH PENICHHH, COOOPAsHTENBHOCT: W WHTYHIWS,

PasBUTOCTb  IIPOCTPAHCTBEHHBIX TIPEJICTABICHAN; CIIOCOOHOCTH BOCIPUHIMATE KpacoTy u
rapMOHHUIO MHpa;

npeaMeTHbIe:
Dnemenmvl meopuu MHOJCECE U MAMEMAMUYECKOT] 102UKY

e OnepupoBaTh HOHATHSMH: KOHEYHOE MHOMKECTBO, DIEMEHT MHOYECTBA, MOAMHOXKECTBO,
[IEPECEYCHUE M O0BEIMHEHHE MHOXKECTB, YMCIIOBBIC MHOMKECTBA HA KOOPAMHATHOM IIPsAMOIH,
OTPC3OK, HMHIEpBAN, IONYHHTEpPBAJ, NPOMEXKYTOK C BBIKOJOTOH TOYKOM, rpadudeckoe
IPESICTABICHHE MHOXECTB Ha KOOPIMHATHOMN IIOCKOCTH,

¢ ONCPHPOBATh MNOHATUSAMH: YTBEPIKICHHE, OTPHUIAHUE YTBEPHKICHMS, WUCTHHHBIE U JIOIKHBIC
YTBCPAC/ICHUA, IPHUMHA, CIIE/ICTBUE, YACTHBIN CIly4ai 00IIero yrBepkACHHA, KOHTPIIPEMED;

¢ HPOBEPATH NPHHAUICIKHOCTD JIEMEHTA MHOIKECTBY:;

® HaXO/UTh NIEPECEUCHHE U OOBEJIMHEHNE MHOKECTB, B TOM 9HCIIC TPEICTaBICHHbIX rpaduyaecku
Ha YUCIIOBOM IPSMOM U Ha KOOPUHATHOM IIJIOCKOCTH;

¢ TIpOBOIMTE TOKA3ATENBHBIC PACCYIKACHUS JUIS 000CHOBAHUS HCTHHHOCTH yTBEPKICHUIL.
HYucna u evipascenus

* CBoboIHO OmepHpoBaTh LHOHATHSAME: LEI0€ YHCIIO, JCIUMOCTh YHCEN, OOBIKHOBCHHAS JIpOOB,
ACCATUIHAA JPOOb, PANMOHAIBHOE YHCIO, NPHOIMKEHHOE 3HAYCHHE YHCIA, YACTE, JI0JTS,
OTHOILICHUE, TIPOLICHT, NOBBIIICHAE U IIOHMKEHHUE Ha 3aaHHOE YUCIIO IPOIIEHTOB, MacIITal;

® [PHUBOAUTH IPUMEPHI YUCEII ¢ 3a/JaAHHBIMU CBOMCTBAMH JIEIMMOCTH;

® ONCPHPOBATH NOHATHAMH: JOrapu()M 4uCia, TPHIOHOMETPUYECKas OKPY)KHOCTE, pajHaHHas W
rpajlycHast Mepa yrja, BeIWYMHA yIriia, 3aJaHHOrO0 TOYKOH HA TPHTIOHOMETPHYCCKON
OKPYXKHOCTH, CHHYC, KOCHHYC, TAaHICHC M KOTaHIEHC YIJIOB, HMCIONIMX IIPOM3BOJIBHYIO
BEJIMYMHY, YHCIA € U ;

® BBIIOJIHATH apUPMETHICCKHE ACHCTBHA, COYETAs YCTHBIC M IMCHMEHHBIC NPUEMEI, [IPHMEHsis
IIPH HEOOXO/IMMOCTH BBIYHCIUTENBHBIE YCTPOHCTBA;

¢ HaXO/MTh 3HAYCHHS KOPHS HATYPaJbHOH CTCTIEHH, CTETNICHH C PAIMOHAILHBIM ITOKazaTrelleM,
norapr(ma, NCIOJIB3Ys IPH HEOOXOMMOCTH BEIMUCITHTENIBHEIE YCTPOHCTRA,

® TOJL30BATHCS OUECHKOH U MPUKUIKOH IPH IPAKTUICCKUX PACYETAX;

® [pPOBOJMTL MO M3BECTHBIM (OpMy/nam U NpaBUIaM HpeoOpasoBanusi GyKBEHHBIX BBIPAKEHHIA,
BIJIIOYAIOIIUX CTETICHU, KOPHH, JIOTapu(MBI 1 TPUTOHOMETPHYECCKUE (YHKITHM;

® HaXOJWTh 3HAYCHUS UHUCIOBBIX M OYKBEHHBIX BEIP@KEHUH, OCYIMIECTBIASL HEOOXO0MMBIC
HOJICTAHOBKH M IpeoOpazoBaHus;

® u300paxkarh CXEMaTHYECKH YTOJl, BEIMYMHA KOTOPOTO BEIPAXKEHA B rpajycax uid pajuaHax;

® HCIOJIB30BAaTh IIPU PCIICHWH 3a1a4 TaOJMYHBIC 3HAYCHUs] TPUTOHOMETpHUECKMX (yHKIMil
YIJIOB;

®  BBINOJHATEH NEPEBOJI BEIMYMHEI YIJIa U3 PAJIHAHHON MEpEI B Ipaj{yCHYIO # 06paTHO.
Ypasuenus u nepasencmea



Pemars panuonaisurle, nmoxasarensasie u JIOrapu(h)MHUYCCKUE YPABHEHHS U HepaBelcIna,
MPOCTEHIINE HPPAIMOHATBHEIC U TPUTOHOMETPUYECKUE YPaBHEHHS, HEPABEHCTBA U MX CUCTEMBIL:
UCTIO/Ib30BATE METOJIBI PCIICHUS YPAaBHEHHUIN: PUBEICHHE K BHY "IIPOM3BEJICHHE PaBHO HYIIO"
Il "YaCTHOE PABHO HYIIIO", 3aMeHa IIepeMCHHbIX:

HCIIOJIB30BATE METO/[ MHTEPBAIIOB JUTS PEIIEHUS HEPABCHCTB,

HCIIONB30BATh TPAQUYCCKI METON JUIst IPUGIFIKEHHOTO PelCHHs YPaBHEHUH U HEPABEHCTB;
U300paXaTh Ha TPUTrOHOMETPHYCCKOM OKPY/KHOCTH MHOXECTBO pENICHWH Ipocreimux
TPUIOHOMETPUYECKUX YPABHEHUN U HEPABEHCTR;

BBIIIOJIHATE  OTOOP KOpHEH YpaBHEHWH WM PCIICHHI HEPABEHCTB B COOTBETCTBHH C
JOIOIHATEIEHBIME YCIIOBUSIMH ¥ OrPaHUYCHUSMH.

Dynicyuu

OneprupoBaTh MOHATUAME: 3aBHCHMOCTS BEJIHYHH, (ynxums, apryment u sHauenue QyHKumy,
00JaCTh ONpEeHeNeHus M MHOKECTBO 3HAYCHMI Gynxuum, rpaguk 3aBmcumocTH, rpapux
byHKuEM, Hymx QYHKOME, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, BO3PACTAHME HA YHCIIOBOM
IPOMEXKYTKE, YOBIBAHHE HA YUCIOBOM IIPOMEKYTKE, HAMOOJLIICE M HAMMEHBIIEE 3HAYCHIC
dyHknuu Ha unclioBOM mpoMexyTKe, nepronyecKas (QYHKIUS, IEPUO, YCTHAS U HEdeTHAS
byuximn;

OIHCPUPOBATE MOHATHAMY: IPAMast 1 00paTHas MPOTIOPUUOHATLHOCTS, JHIHeHHAs, KBajJpaTuyHasi,
JorapuMudecKas 1 MokasarenpHas (yHKITHH, TPUTOHOMETPUYECKUE (DYHKIUH;

OUpE/IC/IATE 3HAYCHHE (YHKIMM 110 3HAYCHMIO apryMEeHTa TPH PA3iMuHEIX CIOCOBAX 3a/amus
GbyHKIWY;

CTPOMTD IPAPUKY H3YYISHHBIX (PyHKIMIL;

OIMCBIBATL 110 TpaguKy W B MpOCTEMIX ciydasx mo (opMyse MOBeJeHHE H CBONCTBA
hyHKIMI, HAXOIUTE 110 rpaduKy GYHKIMH HAUGOIBITHE U HAMMEHDIIHE 3HAYCHMUS;

CTPOMTH OCKHM3 rpaduka (QYHKIUE, YAOBIETBOPSIONICH UpHUBEIEHHOMY Habopy yciaoBHii
(IPOMEKYTKHM  BO3pacTaHms/yObIBAHUS, 3HAYEHME QyHKIMM B 3a7aHHOM TOuKe, TOYKH
OKCTPEMYMOB, ACHMIITOTHI, HyIH (DYHKIUA U T.1.);

PeIIAThL YPABHCHMS, NMPOCTEHIHE CHCTEMBI YPABHEHHI, HCIIONB3Ys CBOMCTBA (GYHKIMH U mx
rpadukos.

Dnemenmur Mamemamu4ecko2o ananusa

Oneprposars HOHATHAME: IIPOU3BOIHAS DYHKIHYE B TOUKE, KACATETHHAS K rpaQuKy QyHKIHH,
Ipou3BOAHAS QYHKIIUH;

BBIMHCILATE IPOU3BOHYIO OTHOYICHA, MHOTOU/ICHA, KBAJ[PATHOIO KOPHS, IPOU3BOIHYIO CYMMBI
(byHKIHi;

BBEIMHCIIATE IIPOU3BOHBIC JIEMECHTAPHBIX QYHKIMH M MX KOMOUHAIIMH, UCIIONMB3YS CIIPABOUHLIE
MaTepuaibr;

HCCIICIOBATh B MPOCTEHINNX ciydasxX (QYHKIUH Ha MOHOTOHHOCTB, HAXOJMThH HAUGOIBIIHE W
HAMMCHBIINE  3HAYCHHA ~(YHKUMH, CTPOUTH TpPaQUKH MHOTOWIEHOB K  IPOCTEHIINX
PalMOHANBHBIX (PYHKIMIT C HCIIONIB30BAHUEM alllIapaTa MATEMATHYECKOTO AHAIIH3A.
Cmamucmura u meopus eeposmuocmeil, 102uka u Kombunamopuxa.

Vvers  mpencraBnenme O MCKPETHBIX M HEIPEPBIBHBIX CIlyyallHBIX BEIHYUHAX |
pacIpeaCIICHUsX, O HE3aBUCUMOCTH CIIyYallHBIX BEIMYHH;

UMCTD LIPEACTABICHAC O MaTEMaTHIECKOM OKHMAAHUM U IUCIEPCHH CIIyYaiiHBIX BEIHYMH;

UMCThL  [PC/CTABICHME O HOPMAlTbHOM  DACHPEJENEHHM ¥ [PEMEpax  HOPMAIBLHO
pacuperie/ICHHBIX CIyJallHbIX BETHUYNH;

HOHHMATE CYTh 3aKOHA OOJBIIMX YHCEI M BRIOOPOYHOrO METO/a H3MEPEHHs BEPOSITHOCTEIH:;
UMETD [IPE/ICTABICHAC 00 YCIOBHOW BEPOATHOCTH M O IOJIHON BEPOSTHOCTH, IPUMEHSTS HX B
pelenny 3aj1ay;

VMETE TIPE/ICTABICHUE O BOKHBIX JACTHLIX BH/AX PACNpele/eHi U IPUMEHSATL UX B PElICHHH
3anay,

MMETB IPEACTABICHUE O KOPPEISIIIUY CITyYaiHBIX BEIMYMH, O JIMHEHHOM! perpeccu.
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Texcmosvie sadauu

Pemats 3aj1aum pasHeIX THIIOR, B TOM qHClIe 3a/lauy IIOBBIEHHON TPYAHOCTH;

BEIOMpATE ONTUMANILHBIA METOJ PelIeHHs 3a/1a9H, pPacCMaTPUBas Pa3IMIHBIE METO LB,

CTPOHTEL MOJICITE PCIICHHS 3a/1a91, IIPOBOIUTE TOKA3aTeLHEIE PACCYKICHUS;

pemark 3a1aqn, Tpebyromue nepebopa BapuaHTOB, IIPOBEPKH YCJIOBHH, BEIOOpA OIITHMAILHOIO
pe3ylbrara;

AHIH3NPOBATE M UHTCPHPETHPOBATH PE3YJIbTAThHl B KOHTEKCTE YCIOBHS 3ajadH, BBIOHpATD
PCIIEHHUS, HE TPOTHBOPEYAIIUE KOHTEKCTY;

TICPCBOMUTE IIPH PCIICHUH 3a71a9¥ HH(OPMANHMIO M3 OJHON (QOpPMBI B ApPyryIo, HCIIOJIB3YS TIPH
HEOOXOIMMOCTH CXeMbI, TaGJHIIBL, rpaduKy, JIIarpamMMel,

Teomempust

OrnepupoBars MOHATHSIMH: TOYKA, HpsiMasi, IUIOCKOCTH B IPOCTPAHCTBE, HapaUIeILHOCTh U
NCPHEHAMKYJIIPHOCTE IIPAMBIX H IJIOCKOCTEH;

IIPUMCHATE JUIS PCIICHHUA 3a/1a4 IEOMETPUYECKUe (PaKThL, €CIIH YCIOBUS IPUMEHEHMUS 3alaHbl B
ABHOHI (opme;

PCIIATh 3a]1a11 HA HAXOX/ICHUE FEOMETPHYECKUX BEJIUYMH 1O 00pasam Ml alrOpHTMAaM;
JeNaTh (BBIHOCHBIE) MIIOCKHE YEPTEHKU M3 PUCYHKOB 0GHEMHBIX Guryp, B TOM 4YHMCiIEe PHCOBATE
BHJI CBEPXY, COOKY, CTPOHUTDH CEYCHUsI MHOTOTPAHHHUKOR;

H3BJICKATDh, HHTCPTIPETUPOBATL M MPEOOPA3OBBIBATE MHOOPMAIIHIO O FEOMETPHYECKHX (UIypax,
IPEJICTABIEHHYIO Ha YePTekax;

IPUMCHATH I'COMETPHYCCKHE (aKThl JUIS PEMCHHS 3aja4, B TOM HHCIE IIPeNOJaraionmx
HECKOJIBKO IIATOB PeIleHu;

OIHCRIBATE B3AUMHOE PACIIOI0KEHIE IPAMBIX ¥ IITOCKOCTEH B IIPOCTPAHCTRE;

(opmynupoBats CBOMCTBA U IPU3HAKU BUTYD;

JOKa3bIBATE TEOMETPUYCCKUE YTBEPIKICHHS;

BIIaJICTh CTAHTAPTHOH KiaccH(uKauueli IPOCTPAHCTBEHHBIX (GUIYp (THPAMHIEL, [IPU3MEL
naparuielIenume Isl);

HaXOJUTh 00BEMbL U IUIOIIA/IH IOBEPXHOCTEH TeOMETPHYECKIX TEIT C IIPHMEHCHIEM bopmy;
BBIMHCIIATH PACCTOSHMS U YTIIbI B IPOCTPAHCTRE.

Bexmopwr u koopounamer ¢ npocmparncmae

OrmeprpoBarh NOHATHSAME JEKapTOBBI KOOPMHATHL B IIPOCTPAHCTBE, BEKTODP, MOJIyJIb BEKTOpa,
PaBCHCTBO BCKTOPOB, KOOP/MHATEI BEKTOPA, YIOJI MEXK/Yy BEKTOPAMH, CKAJISIPHOE [IPOU3BECHIE
BEKTOPOB, KOJUIMHEAPHBIE BEKTOPBL;

HaXOJUTh PAacCTOAHME MEXKJY JBYMS TOYKAMH, CYMMY BEKTOPOB H IIPOM3BEICHHE BEKTOpA Ha
THCIJIO, YTOII MEXKJy BEKTOPAaMM, CKAISIPHOE IIPOM3BEJEHHE, PAcKIa[bIBAThL BEKTOp 110 JIBYM
HEKOJIJTMHEAPHBIM BEKTOPaM;

3a/1aBaTh IUIOCKOCTh YPABHCHHEM B JICKApPTOBOM CHCTEME KOOPIHHAT;

pEIIaTh MPOCTCUIINE 3a/1a4M BBEICHUEM BEKTOPHOTr0 Oasuca.

Hemopusi mamemamuru

IlpejicTaBiarh BKaj BBUIAIONIMXCSA MATEMATHKOB B PA3BUTHE MATEMATUKU U UHBIX HAy4YHBIX
objacrei;

ITOHUMATh POJIh MAaTEMAaTUKH B pa3BuTHu Poccun.

Memoowr mamemamuxu

Hcronp308aTh OCHOBHBIE METOMBI JIOKA3aTENILCTBA, NPOBOIUTE JIOKA3ATEIBCTRO M BLIIOIHSTE
OIPOBEPIKEHUE;

IPUMCHSTE OCHOBHBIE METO/IBI PEIICHUS MaTeMaTHYCCKHX 3a/1a4;

Ha OCHOBE MaTEMaTM4YECKMX 3aKOHOMEPHOCTEH B NPUpPOJE XapaKTepu3oBaTh KpacoTy WH
COBEPIIEHCTBO OKPYKAIOMIEr0 MUPa U IIPOU3BEACHUN HCKYCCTRA;

IPUMEHSATE [IPOCTEHIIHME [IPOrPaAMMHBIE CPEJICTBA U HNEKTPOHHO-KOMMYHMKAIIMOHHBIE CHCTEMBI
OPX PEIICHUN MaTEMaTHYECKUX 3a]1ad.



2. CTPYKTYPA U CONEPKAHUE ANCHTUIITINHBI«<MATEMATUK A»
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3. YCJAOBUS PEATM3ATMUTACIIATLINHBI « MATEMATHK Ay

3.1. MaTepuanbHo-TeXHHYECKOe 06eCIeucHe
Kabuner mamemamuru, ocnamenssrii 000PYIOBAHUEM: HA2ASAOHBIMU NOCOBUIMLU, IKPAHHO-
36YKOGLIMU  NOCOOUSIMU, UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIMY cpedcmeamu; TEXHUICCKIMH

CPEACTBAMI  OOYYEHUS: MALHUMNO-MEN060l O0CKOl, MYNLMUMEOUANPOEKIMOPOM, HOYMOYKOM,
BLIXO00M 8 UHmMEpHem,

3.2. Y4eOHO-METOqUIeCKOE H nnpopmanmonnoe odecieuenne
3.2.1. Knuroo6ecneuennocrs
Hanvmenosanue jmreparypsr: aprop, nassanue, I'on KHUI'OOBECITEYEHHOCTb
BH/T H3JaHHsl, U3/1aTEIbLCTRO U3TaHUsA Komnuectso sxkzemiuisipos
u3januii B oubimorexe Bil'Vy /
Hanuuue B anexrponnom
xarayiore DBC

OcnoBHas Jiureparypa
Anrebpa u Havama MareMaTHyecKoro anaamsa; 10
- 11 knacerr: yaeGHUK /U151 0611e06pasoBaTebHEIX
opranu3aluii: 6a30BkIf U yray6nénusil yposaun / | 2017 50
IL A. Ammvos [u ap.l- 4-e wsn. — M.
| [Tpocsemntenue, 463 c.
l'eomerpmsa: 10 - 11 wiacesr: yueGuux s
o011eobpasoBaTeIbHBIX opra"usanui: 0a3oBLIil U
yriuyonéuusii yposmn / JI. C. Aranacsn [u jp.]. -
4-¢ w31, — M.: Ilpocsemenue, 255 c.
Honosmurenpnan aureparypa
Mopakosra, AI.  Amrebpa u  navana
Maremaruyeckoro anammsa: 10 - 11 kmacesl: B 2 4.
/" A. T'. Mopuxosuy. - 13-e uzj., crep. - M.:
Msuemo3suna, Y. 1: Vuebnuk, - 400 c.
Mopakosua, AI. Amrebpa u  navaia
Matemaruyeckoro ananuza: 10 - 11 xracesr; B 2 4.
/ A. T'. MopuaxoBuy. - 13-e wusm., crep. - M.:
Muemosuna, Y. 2: 3agaunuk.- 271 c.

[loropenos, A.B. I'eomerpus: 10 - 11 xmaccor:
y4eOHUK VTSI o0b1eobpa3oBaTeIbHBIX
opranusanui: 6a30BBNi B HpoduIbHEE yposau /| 2014 51
A. B. Iloropenos.- 13-e uzm. — M.: ITpocserrenwe,
175 e

2017 50

2012 49

2012 48

3.2.2. llepuognmaeckne u3anus
3.2.3. MurepHer-pecypeni
1. ®enepansroro nentpa nHdGopmarmonHo-06pazoBarensHEX pecypeos - URL: http:/feior.edu.ru/
2. QepepanbHOE XpaHMIHLIE EAMHON KoUIeKIMH 1HPOBBIX 06pa30BaTE BHEIX pecypcos - URL:
http://school-collection.edu.ru/
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4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHMUSI JUCIATLINHBI

«MATEMATHUKA»
Pesyibrarsi 06yuenus Merob1 onenku
Dnemenmer meopuu muoxrcecms u MAmemMamuecko 102uKu KonTponsusie

OnepupoBars  nOHSTHSIMY: KOHCYHOE  MHOMKECTBO,  3JIEMEHT  MHOYKECTBa, | paboThI, TECTEI,
HNOAMHOMKECTBO, Iepecedyenue U oOhLeIuHenue MHOMKECTB, YHCJIOBLIE MHOXKECTBA Ha | HHIUBHJIYalILHEIE
KOOP/IIMHATHOH  HPSMOM, OTpEe3oK, HHTEpBAJ, IIOJYHHTEPBAN, TIIPOMEXYTOK ¢ | JOMAIIHUE
BLIKOJIOTOH TOYKOH, TIpadudeckoe MpejcTaBICHHE MHOXECTE Ha KOOp/IMHATHOM | 3aJaHus,
IIIIOCKOCTH, KapTO4YKH-
OIICPUPOBATEL TOHATHAMHU: YTBEPIKIACHHE, OTPUIAHUE YTBCPXKACHUSA, WUCTHHHLIC W | 3a0aHusl,
JIOKHBIC YTBEPIKJCHUS, IPUIHHA, CIACACTBUE, YAaCTHRINA cilydail obmero VTBEPKIACHUS, PCHTHHIH,
KOHTPIIPUMED;

[IPOBEPATE NPUHAUIGKHOCTE HJIEMEHTA MHOXKECTBY;

HaXOIUTH INECPECCYCHUE U OOBEAMHEHHE MHOXKECTB, B TOM UHCIE IIPEJICTaBICHHEBIX
rpauyecKy Ha YUCIOBOM IPIMOIT U Ha KOOPAMHATHOM IJIOCKOCTH;

HPOBOAMTE  JIOKA3aTEe/IbHBIC  pacCyXJeHWs Ui O0OOCHOBAHUS  HCTHHHOCTH
YTBEPIKIACHUHA.

Yucaa u evipasicenusn

CB060/1HO ONEepHPOBATE IOHATHAMHE: EJIOE YHCIO, ACTUMOCTS qucell, OOBIKHOBEHHAS
Ipolsb, aecaruynas Apobb, palMOHATHHOE YHCIIO, NMPHOIMKEHHOE 3HAYEHHE YHcia,
9acThb, J0Ji4, OTHOLIEHHE, MPOIEHT, NOBBINICHHE U IOHWKCHHE HA 3aJaHHOC YUCIIO
HPOIEHTOR, MacIITa0;

TPHBOZHTE IPUMEPEI YHCEIT C 33 [aHHBIMUA CBOMCTBAMU JIETUMOCTH;

ONCPUPOBATL  TOHATHAMH: JIOTApU(M YUCITA, TPUTOHOMETPHYCCKAs OKPYKHOCTD,
pajuanHas W TIpajdycHas Mepa yIyla, BeIUYMHA yIrila, 3aJaHHOTr0 TOYKOM Ha
TPUTOHOMCTPHYIECKOH OKPY)KHOCTH, CHHYC, KOCHHYC, TAHTEHC M KOTAHI'eHC YIJIOB,
UMEIOIIUX IIPOU3BOILHYIO BETHIHHY, YHCIIA € U |

BBINONHATE apu(pMeTHIecKue ACHCTBAS, COYeTas YCTHBIC M ITUCHMEHHbIE IIPACMBI,
IPUMEHSS IIPU HEOOXOMMMOCTH BEIMUCIIUTEBLHBIE YCTPOHCTRA,

HaxXOMTh 3HAYCHUA KOPHS HATYpaIbHOW CTENEHM, CTENCHH ¢ palMOHAILHBIM
[IOKasaTeneM, Jorapu@ma, UCIONB3ys [pH  HEOOXOJMMOCTH  BLIYHCIUTEILHBIC
YCTPOMCTBA;

NOTB30BATLCS OUEHKOM U MPUKH/IKON IPH IIPAKTHYECKUX PacyeTax;

TIPOBOHUTE 110 HM3BECTHBIM (opMylaM H mpaBuiaMm npeoOpazoBaHusi OYKBEHHBIX
BBIDOKECHUH, BKIIOYAIONIUMX CTENEHH, KOPHH, JOrapu(Mbl u TPUTOHOMETPUUYECKHIE
(hyHKIUH;

HAXOUTh 3HAYCHUS YHCIIOBBIX U OYKBEHHBIX BRIPAKEHUN, OCYIIECTBIISI HEOOX0IMMBbIE
LIO/ICTAHOBKH H IIpeodpa3oBanmus;

H300paKaTh CXEMaTHYECKH Yrojl, BEIMYMHA KOTOPOTO BREIpD@KEHA B TIpajlycax HIM
pajauanax;

HCIIOJIb30BaTh IIPH PEIICHMU 33724 TabJMYHBIE 3HAYEHUS TPHIOHOMETPHYECKUX
(byHxumit yrios;

BBITIOJHATE NIEPEBO/ BEIMYHHEL YIJ1a U3 paJ(MaHHON MEpBI B IPalyCHYIO U 00paTHo.
Ypasnenua u nepasencmea

Pemare pammonaisHple, [OKazaTeNbHBIE | JOrapu(MUYECKHE YPABHEHHS W
HCPaBCHCTBA, MNPOCTCHINNE HUPPAMOHAILHBIE M TPHIOHOMETPUYECKHME YpaBHEHUS,
HCPABCHCTBA U UX CUCTEMBIL;

UCIIONIB30BATE METO/bl PENICHUs ypaBHEHMH: IPUBEJCHHE K BUAY "TPOH3BEICHHE
paBHO HYJIHO" HiM "9ACTHOE PAaBHO HY/IO", 3aMEHA TIEPEMEHHBIX;

UCIIONB30BATh METOM HHTEPBAJIOB IS PEIICHUS HEPABEHCTB;

MCIOJIB30BATh TPaQUUecKuii METOJ Uil NPUONHKEHHOIO peHieHHUs YpaBHEHUH U
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HEPABCHCTB;

U300pakaTh Ha TPUTOHOMETPHIECKO OKPYIKHOCTH MHOKECTBO PENICHUM IIPOCTEHIIHX
TPHUTOHOMETPUYECKUX YPABHEHH M HEPABEHCTB;

BBIIOJHATH 0TOOP KOPHEH ypaBHEHHI Wi peHIeHUH HEPABEHCTB B COOTBETCTBHU C
JIOLIOTHATEIILHBIME YCIIOBHAMH H OT'PaHHIEHUSIMH,

Dyuxyuu

OnepupoBaTh NOHATHAME: 3aBHCUMOCTD BEITMYNH, (QYHKIHSA, apryMeHT U 3HaYeHHe
(yHKimu, obmacts onpemencHHS W MHOKECTBO 3HaYCHUH QyHKIUM, rpadur
3ABUCHMOCTH, rpapuk (QyHKUUM, HyIH (YHKIHH, IPOMEKYTKH 3HAKOIIOCTOSHCTRA,
BO3pacTaHHe Ha YHCIIOBOM IIPOMEXKYTKE, YOLIBAaHHE HA UHCIOBOM IIPOMEKYTKE,
HauboIbIICe M HaMMEHBIIee 3HAUCHUE DYHKIMM HA YHCIOBOM HpPOMEKYTKE,
neproyecKas (PyHKIMsI, IEPHOI, YeTHAS B HeYeTHAS GynaxMIR;

ONCPUPOBATL NOHATHAMHA: TpsMas W oOpaTHas IPOHOPUHOHAILHOCTD, JIMHEHHAS,
KBajpatnyHasd, JorapupmMuyeckas ¥ moKasarenbHas QYHKIHH, TPHIOHOMETPHYECKHE
ymxmm;

OUPEICIATH 3HAYCHHE (DYHKIHMHA 10 3HAYEHMIO apryMeHTa Ipu PasiIMyYHBEIX criocobax
3ajlalust QyHKImu;

CTPOMTDH IPApUKM U3YHCHHBIX DYHKITHIL;

ONUCBIBATE TI0 IPAYHKY U B IIPOCTEHIMX CITyUasxX 110 (hopmyIte moBeIeHIE U CBOKCTBA
yHKIWMH, HAXOMUTE 110 rpaduKy BYHKIHU HAUBONBIIHE i HANMEHBIIHE 3HAYCHUS,
CIpPOUTH 9CKH3 rpaduka (YHKIHH, YIOBIETBOPSIOMICH IPHUBEJICHHOMY Habopy
YCIOBHH (IPOMEKYTKH BO3pacTaHus/yOBIBAHHS, 3HAUCHIE GyHKUIMH B 3a7aHHON
TOYKE, TOYKK SKCTPEMYMOB, ACHMIITOTHI, HYIH QYHKIHH | T.J1.);

PCUIATh YPABHCHNA, NPOCTEHIIME CUCTEMbI YPABHEHHIH, HCIIOIB3Ys CBOHCTBA (hyHKIH
U UX rpauKoB.

Onemenmol MamemMamu4ecko20 ananusa

Ornepuposats MOHATHAME: NPOU3BOIHAS (YHKIMH B TOUKE, KACATEIHHAS K rpaduxy
(Gynknuu, mpousBoaHas HYHKIIUM;

BRMHCIATE  MPOU3BOJHYIO  OJHOWICHA, MHOIOYWICHA, KBA[ApPaTHOTO  KODHS,
MPOU3BOJHYIO CYMMEI (hyHKITHIA;

BBIMHUCIIATE IIPOM3BOJHBIE JJIEMEHTAPHBIX (QYHKIME M MX KoMOuHAIM, HCIOMB3Ys
CIIPaBOYHBIC MATECPHAIIEL,

HCCIC0BATE B TIPOCTCHIIMX CoydasX (YHKIHH HA MOHOTOHHOCTH, HAXOIUTH
HauOOIbIINE U HAUMEHBIIME 3HAYCHUS (BYHKIHIA, CTPOUTH I'PAPUKH MHOTOYIEHOB H
IPOCTEHIINX PAMOHATLHBIX QYHKIHH ¢ HCIIOIB30BAHHEM alIIapaTa MaTeMaTUICCKOTO
aHanmsa.

Cmamucmuka u meopus seposmuocmeil, 102uka u KOMOUHamMopuKa.

VImers mpejcTaBieHMe O JIMCKPETHBIX M HENPEPHIBHBIX CIIYYaHHBIX BETHUHHAX U
pacTpe/IeICHAsX, O HE3aBUCUMOCTH CITyJalHBIX BETHIUH;

HMCTP TIPC/ICTABICHUE O MAaTeMAaTHYECKOM OXMJAHHM M JUCIEPCUH CIydaiHbIX
BEJIMYMH;

HUMETh IIPE/ICTABICHUE O HOPMAIBHOM PpACHPENCNCHUH U IPUMEPax HOPMAIBHO
PacIpeIeICHHBIX CIlyYalHBIX BEJINYMH;

IOHUMATh CYTh 3aKOHA OONBIIMX YHCENT M BBHIOOPOYHOIO METOJMA M3MEPEHHUS
BEPOATHOCTEIH;

HMETh TPEICTaBIeHHe 00 YCIOBHOM BEPOSTHOCTH M O TIOJHOH BEpPOSTHOCTH,
NPUMEHATE X B PEIISCHUH 3a/a4;

UMETE NPE/ICTABJICHUE O BaXKHBIX YACTHBIX BHAX PACHpENCICHUI U NPUMEHSTH UX B
pELICHUY 3a)1a4;

HUMCTb MPCJICTABIICHUC O KOPPENSIUU CIyYaHHBIX BEIMYUH, O TMHEHHOH perpeccun.
Texemogoie 3a0auu
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Pemats 3aaun pasupIx THIIOB, B TOM umCIe 331291 [OBBIEHHOH TPYIHOCTH,
BHIOMPATh ONTHMAIIBHBII METOJT pelIieHus 3a/la"u, paccMaTPUBas Pa3THIHBIE METOIb;
CTPOHTE MOJE/E PEIICHHSA 3a/1a4H, IIPOBOJIUT J0KA3ATCIEHLIE paccyx/IeHus;

peliaTh 3aja4u, Tpebyiomme mepebopa BapHAHTOR, IIPOBEPKH  YCJIOBHH, BbIOOpa
OITHMAJILHOTO Pe3y/IbTaTa;

AHAIM3APOBATh M HHTEPIPETHPOBATL PE3YILTATHI B KOHTEKCTE YCIOBUS 3aiaum,
BBIOMPATH PEIIEHHUs], HE POTHBOPEYANIHE KOHTEKCT ;

HCPEBOJTE 1IPH  PCIIEHHMH 3a/a4M HHQOPMAIMIO U3 OHONH (OPMBEI B IPYTYIO,
UCTIOJIB3YS IPH HEOOXOMMOCTH CXEMBI, TaOIIHIbL, rpa(QuKy, TrarpamMMel,

l'eomempus

Ormepuposats  mOHSITHAMM:  TOuKa, npsmas, IMIOCKOCTh B IIPOCTPAHCTBE,
MapalIeIBHOCTE U HEPICHMKYIISPHOCTD MPSMBIX H IUIOCKOCTE!:

MPUMCHATE JULL PEIICHUS 3a/1a9 IeOMeTPHIEeCKHE (DAKTHL, €CIM YCIIOBHS [PUMEHEHHUS
3aJ1anbl B SIBHOI hopme;

PCIIATE  33)[a4n Ha HAXOKICHHE TICOMETPHYCCKHX BEIMYMH 10 o6pasiaM WiH
alroOpUTMaM;

JieNIaTh (BBIHOCHBIE) ITOCKHE YEPTEKH M3 PUCYHKOB OOBEMHBIX ¢Guryp, B Tom uucie
PHCOBATH BUJI CBEPXY, COOKY, CTPOUTH CEYEHHSI MHOTOTPAHHHKOR;

M3BJICKATh, MHTEPHIPETUPOBATE U NPeOOPa3OBBIBATE HHGOPMAIMIO O IeOMETPHICCKUX
(urypax, npecTaBiIeHHyIO Ha YepTexKax;

IPUMCHATL  T€OMETPHYCCKUE (aKTBI IS pemieHds 3ajad, B TOM  GHCIC
IPCIIONATAlONIMX HECKOIBKO IIAr0B PEIIECHUST;

OLHUCHIBATE B3aMMHOEC PACIIONIOKCHHE IPAMBIX U ILIOCKOCTEH B IIPOCTPAHCTBE;
(opmympoBats CBOMCTRA M IIpH3HAKH ¢buryp;

AOKa3bIBATH I'E€OMETPUICCKHE YTBEPIKICHUSL,

BIQICTh  CTAHAAPTHOH KiacCH(pUKalued IpOCTPAHCTBEHHBIX (GUryp (IHpaMus,
IPU3MBI, TIApaAJLICIeIIHIIE Tb);

HaXonuTh OOBEMbI ¥ IUIOMAIH IIOBEPXHOCTEHR T€OMETPHUECKHUX Tell ¢ IPUMEHEHHEM
bopmyu;

BBIYUCILITE PACCTOSIHUS U YTIIBI B IIPOCTPAHCTRE.

Bexmopuor u koopounamut ¢ npocmpancmese

OneprpoBaTh NOHSTHSMM JIEKAPTOBEI KOOPIHHATHI B [IPOCTPAHCTBE, BEKTOP, MOMY/Ib
BEKTOp4, PABEHCTBO BEKTOPOB, KOOPJAUHATHI BEKTOPA, YroJ MEXKTy BEKTOpaMH,
CKaJIIPHOC MPOU3BEICHUE BEKTOPOB, KOJIMHEAPHBIC BEKTOPH;

HAXOIUTE PACCTOSHUE MEXIY ABYMsI TOYKAMH, CYMMY BEKTOPOB M IIPOU3BEJCHUC
BEKTOpa Ha 1HCIIO, YroJl MEXy BEKTOPAMHU, CKaJIIPHOE IIPOU3BEICHHUE, PACKIA ILIBATE
BCKTOP 110 IBYM HEKOJUIMHEAPHBIM BEKTOpaM;

3a1aBath MIOCKOCTh YPABHEHHUEM B JIEKAPTOBON CHCTEME KOOP/IMHAT,

pelaTh NpOCTEHIINE 38191 BBEJACHUEM BEKTOPHOIo Ha3mca.

Hemopus mamemamurxu

I"Ipe;(crannﬂ'rb BKJIa] BbIJAIOIHUXCA MATECMATHKOB B PasBHTHEC MaTEMATHKHM U UHBIX HayY4YHBIX
obuacreit;

[IOHUMATb pOJib MATEMATHKH B PasBUTHH Poccuu,

Memoowr mamemamuru

Hcnonszopars OCHOBHBIC METOJIbI JOKa3aTenbCTBa, OPOBOAUTE A0KA34TE/ILCTBO U BLINOIHATH
OIPOBEPIKEHHE;

[IPUMCHATE OCHOBHBIE METO/IbI pelIEeHHA MAaTCMaTHYECKHX 3a/1ay;

Ha OCHOBE MarTeMaTH4YCCKHX SaKOHOMGpl-IOCT‘Cﬁ B Iipupojae XapaKTEPHU30BaTL KpacoTy H
COBCPIICHCTBO OKPY’KaIOLICro MUpa M NPOU3BEACHUNA UCKYCCTRA;

NPUMEHATE  MIPOCTEHIIHE NPOrpamMMHBIE Cpe/icTBA M NCKTPOHHO-KOMMYHHUKALMOHHbIE
CHCTEMBI MPH PEIICHUH MATEMATHYECKUX 3a]1ay.

IKzamen
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