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1. MosicHUTEIbHAA 3aNMHCKA

[Iporpamma cocraBieHa Ha OCHOBE:

e (hemepasIbHOTO rOCYIAPCTBEHHOT'0 00pa30BaTEIbHOTO CTaHIapTa BTOPOTO MOKOJICHUS OCHOB-
HOTO 00111er0 00pa3oBaHus,

® TIPUMEPHOM MPOrpaMMbl OCHOBHOT'O 00111eT0 00pa3zoBanus. MareMaruka.

e y4eOHOTO IUTaHa 00Pa30BATEIHHOM MPOrPAMMBI IITKOJIHI.

e YMK s 5-6-ro kimaccos (aBropsl: H.B.Bunenkun, B.1.JKoxoB, A.C.UecHOKOB,
C.U.1IBapuoypa), YMK mus 7-9-ro kmaccos (aBTopsl: FO.H.Makapsriues u 1p.), YMK 7-9-
ro kiaccoB (aBtopsl: JI.C.AtanacsiH, B.®.byry3os, C.b.Kagomiies).

MaremMartuka SBISETCS OJHUM U3 OCHOBHBIX, CHCTEMOOOPA3YIONIUX MPEIMETOB IITKOJIHLHOTO
oOpa3oBanus. Takoe MECTO MAaTEMATHUKH CPEIH IIKOJIBHBIX MTPEIMETOB 00YCIOBIUBACT U €€ 0COOYIO
POJIb C TOYKH 3pEHUS BCECTOPOHHETO Pa3BUTHS JTUYHOCTH YYaIIEeTOCs.

B ocHOBY paboueii mporpaMMBbI MOJIOKEHBI COBPEMEHHBIC JUIaKTHKO-TICUXOJIOTHIECKHIE TCHICH-
IIMU, CBSA3aHHBIC C BAPUATHUBHBIM Pa3BUBAIOIINM oO0pa3zoBanueM U TpedboBanusmu OI'OC.

A. JINYHOCTHO OPMEHTHPOBAHHbIE IPUHUMIIBI: TPUHIUI AAANTUBHOCTH; IPUHITUI pa3BU-
TUSL; TPUHLIUIT KOM(OPTHOCTHU TpoLiecca 00ydeHHsI.

b. KyJbTypHO OpHeHTHPOBaHHbIE NPUHIIANBI: TIPUHIIMIT [IEJIOCTHOW KapTUHBI MUPA; TPUH-
IIMII 1IEJIOCTHOCTHU COJIepKaHusl 00pa30BaHU; TPUHITUI CUCTEMATUYHOCTH; PUHITUIT CMBICIIOBOTO OT-
HOIIICHUSI K MUPY; IPUHIUIT OPUSHTHPOBOYHOU (DYHKIINY 3HAHUH; TIPUHIIUII OTIOPBI HA KYJIBTYPY KaK
MHUPOBO33PEHUE U KaK KYJIbTYPHBIN CTEPEOTHIL.

B. lefATeJIbHOCTHO OPHEHTHPOBAHHBIE MPUHIUIIBI: IPUHIUI O0YyUEHUS ICITCILHOCTH;
MIPUHIIKII YIIPABJISIEMOr0 MePeXo/1a OT AESTEILHOCTH B YU€OHOM CUTYyalluU K JESTEIbHOCTH B )KU3HEH-
HOM CUTyalluM; MPUHIIMII IEPEX0/1a OT COBMECTHOM Y4eOHO-TI03HABATEIILHON NEATEILHOCTH K CaMO-
CTOATETIbHOM JEATENIbHOCTH yJallerocs (30Ha OuxKaiiiero pa3BuTus); MPUHIUI OMOPHI HAa MPOLECCHI
CIIOHTAHHOTO Pa3BUTHS; IPUHIHUI (POPMHUPOBAHUS MOTPEOHOCTH B TBOPUYECTBE M YMECHHI TBOPUECTBA.

Henu u 3a0auu odyuenus mamemamure

MaremaTrueckoe o0Opa3oBaHue ABISETCA 0053aTEIbHON U HEOTHEMIIEMOM YacThIO OOIIEro
o0pa3oBaHMs U 3aHMMAET B CUCTEME 00111ero o0pa3oBaHUs OJHO U3 BEIYLIUX MECT, UTO ONpPEENIeTCs
0€3yCII0BHON NMPAaKTUYECKOI 3HAUMMOCTBIO MaTEMAaTHKH, €€ BO3MOYKHOCTSIMH B Pa3BUTHH U
(OpMHUPOBAHNY MBIIIIEHUS YEJIOBEKA, €€ BKJIaI0M B CO3/IaHUE TIPECTABICHUN O HAyUYHbIX METOaX
MIO3HAHMS IEHCTBUTEIBHOCTH.

B cootBercTBuu ¢ TpedoBanuamMu @I'OC oOyyeHre MaTeMaTHKE HAapaBJIe€HO HE TOJIBKO Ha
o0ecrieyeHne JOCTHKEHHS TPEIMETHBIX PE3yJIbTaTOB, HO TAK)KE METAIIPEIMETHBIX MU
YHUBEpPCAIbHBIX (00IINX) yUEeOHBIX JIEHCTBUH, SIBJISIOIINXCS OCHOBOW CYIIIECTBOBAHMS YEIOBEKA B
COLIMYME:

1) 6 Hanpasienuu TUUHOCHIHO20 PA3GUMUA:

e (hopMHUpOBaHKE MPECTABICHUN O MAaTEMAaTHKE KaK YacTH OOIICUeTOBEYECKON KYIbTY-
PBbl, 0 3HAUMMOCTH MaTEMAaTHUKH B PA3BUTHH IMBUJIM3AIIMN U COBPEMEHHOTO OOIIIECTBA;

® Ppa3BHUTHE JOTHYECKOTO U KPUTHUECKOTO MBIIICHUS, KYIbTYphl p€4H, CHOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

e (GOpMHPOBAHHE Y YUAIINXCS HHTEIIEKTYAThHOW Y€CTHOCTH M O0BEKTUBHOCTH, CITOCO0-
HOCTH K TIPEOJIOJICHHIO MBICIIUTEIBHBIX CTEPEOTHIIOB, BBITEKAIONTUX M3 OOBIICHHOTO
OTIBITA;

e BOCIIMTaHHE KA4eCTB JIMYHOCTH, 00E€CIEUNBAIOIINX COLUATBHYIO MOOUIBLHOCTh, CIIOCO0-
HOCTh IPUHUMATh CAMOCTOSTEIILHBIE PEIICHNUS;

e (QopmupoBaHUE KAYECTB MBIILJICHUS, HEOOXOAUMBIX I aJanTalllud B COBPEMEHHOM HH-
(dhopMaImoOHHOM 00IIIECTBE;

® pa3BHUTHE MHTEpEca K MaTeMAaTHKE U MaTeMaTHUYECKUX CIIOCOOHOCTEH;




2) 6 MemanpeomMemHoM HARPAGIECHUU
® pa3BUTHE MPEICTABICHUI 0 MaTeMaTHKe Kak opMe OMUCAHUS U METOJIE MMO3HAHUSA JIeH-
CTBHUTCIIBHOCTH, CO3JaHUC YCJIOBI/Iﬁ JJIA HpI/IO6peTCHI/IH NEpBOHAYAJILHOT'O OIIbITa MAaTcC-
MaTHYECKOTO MOJICITUPOBAHHS;
¢ (opMupoBaHHE OOIIUX CIIOCOOOB MHTEIUIEKTYAJIbHOW NIEATENBHOCTH, XapaKTEPHBIX IS
MaTeMaTUKU U SBJISIOIIUXCSI OCHOBOI IO3HABATENBHON KYJIbTYpPbl, 3HAUUMOM /I pas-
JMYHBIX c(hep YeTOBEUECKON e TeIbHOCTH;

3) 6 npeomemnom nanpasienuu:
® OBJIQJICHUE MATEMaTUYCCKUMHU 3HAHUSMH U YMEHUSMH, HEOOXOJMMBIMH JIJISI TTPOIOJDKE-
HUs1 00pa30BaHusl, U3YYCHHS CMEXKHBIX JUCIHUILINH, IPHMEHEHUS B MIOBCETHEBHON KHU3-
HU;
e co3nanue (QyHIAMEHTa Ui MaTeMaTHYeCKOTO Pa3BUTHSA, (OPMHPOBAHUS MEXaHH3MOB
MBIIUICHUS, XapaKTEPHBIX JUTSI MATEMAaTHIECKOH JESITEIIbHOCTH.

CopepxaHrie MaTeMaTHIeCKOro 00pa3oBaHMs HAa CTYIIEHH OCHOBHOTO OOIIETro 00pa3oBaHus
IIKOJIBI TIPEJICTABJICHO B BUJIC CIICAYIOUINX COJCPKATEIBHBIX Pa3lIeNIOB: apudmemura, aieeopa;
@yHKYUU; 8ePOAMHOCMb U cTamucmuka, ceomempus. Hapsity ¢ 5TUM BKITIOUEHBI JBa JOTIOJHUTEIb-
HBIX OJI0KA: lo2uxa u MHOIHCECMBA, MaAmMeMamuKka 6 ucmopu4deckom paseumuu, 9YTo CBA3aHO C pCajin-
3alMen 1ene HHTeNIEKTyallbHOTO U O0IEKYIbTYPHOIO Pa3BUTHUS yUaIIUXCS.

B 00yuenun MaTemaTHKe B OCHOBHOM IITKOJIE BBIICTSIOTCS ABa dTana: 5—6 u 7-9 Kacchl, Kax-

JIBIIA U3 KOTOPBIX 00ecreunBaeT JOCTHKEHUS 3asBICHHBIX LIETei.

Lenbro n3yueHus Kypca MaTeMaTUKe B 5—6 Kilaccax sIBIISIETCS CHCTEMaTUYECKOe Pa3BUTHUE TTOHSI-
THUS YHCIa, BHIPAOOTKA YMEHUN BBIMOIHSITH YCTHO M MUCbMEHHO apu(METHYECKHe ICHCTBHS HaJ
YHUCJIaMH, IEPEBOJIUTh MPAKTUYECKUE 3a/lauyd Ha SI3bIK MAaTEMaTHKH, MOJATOTOBKA YYalUuXCsS K
M3YYEHUIO0 CUCTEMATHUYECKUX KypCcOB anreOpsl U reomerpuu. [locTpoeHne Kypca BeieTcs Ha UHIYK-
TUBHOW OCHOBE C MPUBJICUCHUEM IJIEMEHTOB JICIYKTUBHBIX pacCcyaeHui. B xone nsyduenus kypca
y4aiiuecs pa3BUBAIOT HABBIKM BBIYUCIICHUH C HATYPAJIbHBIMU YUCJIAMH, OBJIAJIEBAIOT HABBIKAMU C
OOBIKHOBEHHBIMHU U IECATUYHBIMU APOOSIMHU, TIOJOKUTEIBHBIMU U OTPULIATEILHBIMHI YHCIIAMHU, TIONTY-
YaroT NMpeACcTaBlIeHNE 00 UCTONb30BAHUH OYKB JJISl 3aMIMCH BBIPAKEHUI U CBOMCTB apru(METHUECKUX
JIEMCTBUM, COCTABJICHUU YPABHEHUI, MPOJAOIIKAIOT 3HAKOMCTBO C T€OMETPUUYECKUMU MTOHATUAMH, ITPU-
00peTaroT HaBBIKU MMOCTPOCHUS TEOMETPHUUECKUX PUTYP.

[enpro u3yueHus Kypca anreOpsl B 7 — 9 kiiaccax sIBISI€TCS Pa3BUTHE BHIUUCITUTEIHHBIX YMEHUN
JI0 YPOBHSI, TIO3BOJISIFOIIETO YBEPEHHO UCIIOIB30BaTh UX MIPH PEIICHUH 3a/1a4 MAaTEMAaTUKH U CMEXKHBIX
MIPEMETOB, YCBOEHUE allTiapaTa YpaBHEHUM U HEPABEHCTB KaK OCHOBHOTO CPE/ICTBAa MAaTEMaTUYECKOTO
MOJICIMPOBAHUS 3a/1a4, OCYIIECTBICHUE (YHKIIMOHATBLHOM MOATOTOBKH MKOJIbHUKOB. Kypc xapakTe-
pHU3yeTcs MOBBILIEHUEM TE€OPETUYECKOTO YPOBHS 00YUEHHUS, TOCTETIEHHBIM YCHIIUEM POJIH TeopeTHde-
CKHX 00O0OIIeHMIA U AeTYKTUBHBIX 3akintoueHuil. [IpukianHas HanpaBIeHHOCTh PACKPHIBAET BO3MOXK-
HOCTb U3Yy4aTh U peuiaTh IPAKTUYECKUE 3a/1aUH.

Llenpro U3yueHus Kypca reOMEeTpuu B 7— 9 Kilaccax sIBISETCS CUCTEMATUUECKOE 3yUEHUE
CBOMCTB r€OMETPUUECKHUX (PUTYp Ha MIIOCKOCTH, POPMUPOBAHUE TPOCTPAHCTBEHHBIX MPEICTABICHUM,
Pa3BUTHE JIOTHYECKOTO MBIIIJICHUS U TTOATOTOBKA anmapara, He0OX0IUMOTO ISt U3yYEHUSI CMEKHBIX
JTUCITUTIIINH ¥ Kypca CTEPEOMETPHUH B CTApIIUX Kjlaccax.

B ocHOBe mocTpoeHus TaHHOTO Kypca JeKUT T'yMaHHU3alus 00pa3oBaHusi, COOTBETCTBYIOIIAs
COBPEMEHHBIM IPEACTABICHUSAM O LENSIX MIKOJILHOTO0 00pa30BaHus U yelnsolas 0co00e BHUMaHue
JMYHOCTH YYEHUKA, €T0 HHTEPECaM U CIIOCOOHOCTSM.

[Ipennaraemslii Kypc mo3BojsieT ooecrneuyuTs GOpMUPOBAHUE KAK npeOMemHblX YMEHUH, Tak U
VHUBEPCANbHBIX Y4eOHbIX Oeticmeuli IKOJIbHUKOB, a TAKXKe CIIOCOOCTBYET IOCTUKEHHUIO ONpeIeNEH-
HbIX BO ®I'OC NUYHOCTHBIX Pe3yIbTaTOB, KOTOPHIE B AAJbHEHIIIEM MTO3BOJIST YUaIUMCS IPUMEHSTh
MOJIyYeHHbIEC 3HAHUS U YMEHUS JUIsl pELIEHUs Pa3IUYHbIX )KM3HEHHBIX 3a/a4.
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2. O61mas xapakTepucTHKa yueOHOro npeamera «MarteMmaTuka»

Hacrosmas nporpamma o MaTeMaTHKE 111 OCHOBHOW LIKOJIBI SIBJISIETCS JIOTMUECKUM IIPOJ0JI-
JKEHUEM MPOrpaMMbl 10 MATEMATHUKE JJI1 HAYAJIbHOM IIKOJIBI M1 BMECTE C HEM COCTaBIIAET ONIMCAaHUE
HETPEPHIBHOTO Kypca MaTeMaTUKH ¢ 1-ro 1o 9-i kiacc 001meo0pa3oBaTebHOM HIKOJIBI.

B ocHoBe coneprkanus 00y4eHUs MaTEMaTHKE JIEKUT OBJIA/ICHUE yYAIIUMUCS CIeIYIOIINX BH-
JIOB KOMIIETEHIIMI: PeAMeTHOH, KOMMYHUKATHBHOM, OPraHN3alMOHHOI 1 001IeKY/JbTYpPHOIi. B
COOTBETCTBUU C 3TUMH BUJAMHU KOMIIETEHLIUN BBIJEJICHBI IJIABHBIE CO/IEPKATEIBHO-1IEJIEBbIC HAIIPAB-
JIEHUs] pa3BUTHUSA y4yalMXCs CPEICTBAMU NpeameTa «MaremaTukay.

IIpenmeTHasi KOMIETEHIIUA.

ITon mpeaMeTHON KOMITETEHIIMEN TOHUMAETCS OCBEIOMIIEHHOCTh IIIKOJIBHUKOB O CUCTEME OC-
HOBHBIX MaTeMaTUYECKHUX MIPEICTABICHUI U OBJIaJIeHE UMU HEOOXOJUMBIMU MTPEIMETHBIMU YMEHUS-
M. QOPMHPYIOTCS CIEAYIOMINE 00pa3yIOIIKe 3Ty KOMIETCHIUIO, IPEACTABICHUS: O MAaTEMaTHUECKOM
A3BIKE KAK CPEJICTBE BHIPAXKEHUSI MATEMAaTUYECKUX 3aKOHOB, 3aKOHOMEPHOCTE! U T.J.; O MaTeMaruye-
CKOM MOJEJIMPOBAHUM KaK OJJHOM U3 BaKHBIX METOJOB IMO3HAHUA MUpa. POPMUPYIOTCS CIIEIyIOIINE
oOpa3yromue 3Ty KOMIETSHIINIO YMEHHUs: CO37aBaTh MPOCTENIIINEe MaTeMaTHYECKIE MOJIENH, pab0TaTh
C HUMH U UHTEPIIPETUPOBATH MOJTYUEHHbIE PE3Y/IbTAaThl; IPUOOPETATh U CUCTEMATU3UPOBATH 3HAHUS O
crocobax peleHnsl MaTeMaTHYeCKUX 3a/1ad, a TaKKe MPUMEHSATh 3TU 3HAHUS U YMEHUS JUIS PEIICHUs
MHOTHUX JKU3HEHHBIX 33]au.

KoMMyHuKaTHBHAsi KOMIIETEHIIUS.

[Ton KOMMyHMKAaTUBHOW KOMIIETEHIIMEN MOHUMAETCs C(POPMUPOBAHHOCTh YMEHUS SICHO U YET-
KO M3JIaraTh CBOU MBICIIA, CTPOUTh apIYMEHTUPOBAHHBIE PACCYKICHUS, BECTH AUAJIOT, BOCIIPUHUMAS
TOUKY 3pEHHs COOECEITHUKA U B TO € BpeMs 10/IBeprasi €€ KpUTUUECKOMY aHaJIu3y, OTCTauBatTh (Ipu
HEO0OXOIMMOCTH ) CBOIO TOUKY 3pEHUS, BBICTpaUBasi cucTeMy aprymeHTamuu. @opMupyrorcs oopasy-
IOIIHE ATY KOMIIETCHIIUIO YMEHUS, a TAK)Ke YMEHUS M3BJIEKaTh MHPOPMALIUIO M3 Pa3HOTO POa UCTOY-
HUKOB, peoOpa3oBbIBast €€ MPU HEOOXOAUMOCTH B Ipyrue GOpMbI (TEKCThI, TAOIUIIBI, CXEMBI U T.1I.).

Oprasan3zanoHHAasi KOMIeTeHIHS.

[Ton opranu3anMOHHON KOMIIETEHIIMEH TOHUMAETCs CPOPMUPOBAHHOCTD YMEHHS CAMOCTOSI-
TEJIbHO HAXOAUTh U IPUCBAUBATH HEOOXOIMMBIE yJalMCs HOBbIE 3HaHUS. DOPMUPYIOTCS CleAYI0-
mye o0pasyroue 3Ty KOMIETEHIIUIO YMEHHS: CaMOCTOSITENbHO CTaBUTh YUEOHYIO 3a1auy (1IeTb),
pa30uBaTh €€ Ha COCTaBHbIE YAaCTH, HA KOTOPBIX Oy/€T OCHOBBIBATHCS MPOIIECC €€ peLIeHUs, aHaTU31-
pOBaTh Pe3yNbTaT ACUCTBUS, BBISIBIATH JOMYIIEHHbBIE OMIMOKH U HETOYHOCTH, UCTIPABIISATH UX U TpeI-
CTaBJISITh MTOJIYYE€HHBIN pe3ynbTar B (OpMe, JIETKO TOCTYITHOM JUIsl BOCIPUSATHS IPYrUX JTHOAEH.

OO0umexkyJbTypHasi KOMIIETCHIUA.

[Ton 0O1IEeKyIBTYpHOI KOMIIETEHIIMEN TOHUMAETCs] OCBEJOMJIEHHOCTD IIIKOJIbHUKOB O MaTeMa-
THKE KaK 3JIEMEHTE 00I1le4eI0BEYEeCKOM KYIbTYpbI, €€ MecTe B CUCTEME APYTUX HayK, a TakxKe e€ posin
B Pa3BUTHUH MPEJICTABICHUN YEJIOBEUECTBA O LEIOCTHON KapTuHE MUpa. DOPMUPYIOTCS CIIEYIOINE
00pa3yrolye 3Ty KOMIIETEHIIHIO MTPEICTABICHHUSL:

00 ypoBHE pa3BUTHs MaTEMAaTHKH Ha Pa3HbIX UCTOPUUECKUX dTamax;

0 BBICOKOM MPAKTUYECKOW 3HAUMMOCTHA MaTEMATUKHU C TOUKH 3PEHHS CO3/IaHUS U Pa3BUTHUS Ma-
TEpPUAIIbHOM KYJIbTYPHI YEJIOBEUECTBA,

0 BKHOM pOJIM MAaTEMATUKH C TOYKH 3peHHUs (DOPMUPOBAHUS TAKMX BAXHEUIIINX YEPT JTUUHO-
CTH, KaK HE3aBUCUMOCTb U KPUTUYHOCTH MBIIIJIEHUS, BOJIS M HACTOMYMBOCTH B IOCTH)KEHUHU LEH U

zp.

Cooeporcanue mamemamuiecko2o o6pazo06anus B OCHOBHOH IIKOJIe (POPMHUPYETCS] HA OCHOBE
GbyHIaMEHTAIBHOTO sI/Ipa IMIKOJIFHOTO MaTeMaTHYeCKOTo oO0pa3oBanus. B mporpamme oHo mipe-
CTaBJIEHO B BUJIE COBOKYITHOCTH COJEPKATEIbHBIX Pa3/I€JI0B, KOHKPETUZUPYIOUIUX COOTBETCTBYIOIINE
6110k1 (hyHITaMEHTAJIBHOTO Siipa MPUMEHUTENbHO K OCHOBHOI 11kose. [Iporpamma periiaMmeHTupyer
00BeM MaTepuaa, 00s3aTeIbHOTO [Tl U3yYEHHS] B OCHOBHOM IITKOJIE, a TAKXKE JJAeT €ro
pacrpenenenue mexay 5—6 u 7-9 kinaccamu.

CogepxaHrie MaTeMaTH4eCKOro 00pa30BaHMs B OCHOBHOM IITKOJIC BKIIFOUAET CIAEAYIOUINE Pa3/Ieibl:
apugmemuxka, ancebpa, QynKyuu, 6epoAMHOCHb U cmamucmuka, ceomempus. Hapsiny ¢ 3TuM B Hero
BKJIIOUEHBI /1B JIONIOJHUTENIBHBIX Pa3Aeiia: J02UKA U MHONCECEA, MAMeMAmUKa 6 UCMOPUYECKOM
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paseumuu, 9TO CBS3aHO C peaTM3aINeH 1eJeil HHTEIEKTYaAIbHOTO U O0IIEeKYIbTYPHOTO Pa3BUTHS
yuamuxcst. CoepkaHue KaKI0To U3 3TUX Pa3IeIOB pa3BOPAYMBACTCS B COICPIKATEIHHO-
MCTOANYCCKYIO JIMHUIO, MPOHU3BIBAIOIYIO BCC OCHOBHBIC pa3ACiIbl COACP)KAHUA MATCMATHYCCKOT'O
00pa3oBaHus HA JAHHOU CTYIICHU OOYYCHHUS.

Cogepxanue pasaena «ApudMeTukay CIyKUT 0a30i TSl JATbHEHINEro U3YICHUS YUaIHMHUCS
MaTEeMaTHKH, CIOCOOCTBYET PAa3BUTHIO UX JIOTUYECKOTO MBIIIICHUS, (JOPMHUPOBAHUIO YMEHHSI MTOJIb-
30BaThCs ATOPUTMAMHU, & TAKIKE TPUOOPETCHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B
TIOBCEHEBHOI KU3HU. Pa3BUTHE MOHATHS O YKCIIE B OCHOBHOM IIKOJIE CBSA3aHO C PAIlMOHAIBHBIMUA U
UPPaMOHATLHBIMH YUCIIAMU, OPMUPOBAHUEM TIEPBUYHBIX TPECTABICHUI O ICHCTBUTEIIEHOM
yrcie. 3aBepllieHUe YMCIOBOM JIMHUK (CHCTEMAaTH3alUs CBEICHUH O IEHCTBUTEIBHBIX YUCIIaX, O
KOMIUIEKCHBIX YMCIIax), TaK JKe Kak U 00JIee CI0XKHBIE BOPOCH apudMeTrku (anroputM EBkina,
OCHOBHas TeopeMa apu(METHKH ), OTHECEHO K CTYIEHHU OOIIEro CpeaHero (MoaHOT0) 00pa3oBaHus.

Conepxxanue pazaena «Anredpa» HapaBjieHO Ha (OPMUPOBAHUE Y YHAIIUXCS MATEMAaTHYECKOT0
anmapara JJIs peleHHs 3a1a4 U3 Pa3HbIX pa3/ieloB MaTEMaTHUKU, CMEKHBIX IIPEIMETOB, OKPYKaIOIEH
peasbHOCTH. SI3BIK alreOphl MOAYEPKUBACT 3HAUCHHE MAaTEMATUKU KaK SA3bIKa IS TOCTPOCHHS
MaTeMaTHYECKUX MOJIeNIel IIPOLIECCOB U SIBJIEHUH peabHOro Mupa. B 3amaun uzyuenus anredpsl
BXOJISIT TAaKXK€ Pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHHUS, HEOOXOIMMOTO, B YaCTHOCTH, IJIsl YCBOCHUS
Kypca UH()OpMaTHKH, OBJIQJICHNS HaBbIKaMU JIeAYKTUBHBIX paccyxaeHuil. [IpeodpazoBanue
CHUMBOJIBHBIX ()OPM BHOCHUT CHEIM(PUUESCKHI BKIIAJ B Pa3BUTHE BOOOPAKEHUS YUALTHXCS, HX
CIOCOOHOCTEH K MaTeMaTUYECKOMY TBOPUECTBY. B OCHOBHOII 11KOJIe MaTepua rpyninupyeTcs BOKpYT
PalMOHAJIbHBIX BBIPAXKEHUM, a BOIIPOCHI, CBS3aHHbIE C UPPALIMOHATIbHBIMU BBIPAXKEHUSIMHU, C
TPUTOHOMETPUUYECKUMHU (QYHKIMSIMU U IPEOOpa30BaHUAMU, BXOJAT B COJIEpPKaHUE Kypca MaTeMaTHKU
Ha CTapIIel CTyNeHn 00y4eHHUs B LIKOJIE.

Conaeprxxanue pasnena «OyHKIIMN» HalleJIEHO Ha MOJYyYE€HUE IKOJIbHUKAMU KOHKPETHBIX 3HAHUH O
(GYHKIIMH KaK BaKHEHIIIEH MaTeMaTHYECKON MOICIIN JJIsI OTIMCAHUS U UCCIICOBAHUS Pa3HO00pa3HbIX
nporueccoB. M3ydeHne 3Toro Marepuana criocoOCTBYEeT Pa3BUTHIO Y YUAIIUXCSl YMEHHUS UCIIOJIb30BATh
pa3JInYHbIC SI3bIKM MATEMATHKH (CIIOBECHBIN, CHMBOIMYECKUH, Tpad)UueCcKuii), BHOCUT BKJIaJ B
dbopMupOBaHUE IPEICTABICHUN O POJIM MATEMATUKH B PA3BUTUN ITUBUIM3AINH U KYJIbTYpHI.

Paznen «BeposITHOCT M CTaTUCTHKA» — 0053aTEIbHBIA KOMIIOHEHT IIKOJBLHOTO 00pa30BaHus,
YCUJIMBAIOIIUI €ro MPUKIIAJHOE U MPAKTUYECKOe 3HaYeHHEe. DTOT MaTepual He00X0AUM Mpex e
BCero A1 (GOpMUPOBaHMS Y yHAIIUXCSl PYHKIIMOHAIBHON I'PaMOTHOCTH — YMEHUH BOCIIPUHUMATh U
KPUTUYECKH aHAJIM3UPOBATh HH(OPMAIIHIO, IPEJCTABICHHYIO B Pa3IMYHbIX (hopMax, MTOHUMATh
BEPOSITHOCTHBIN XapaKTEP MHOTUX PEaJIbHbIX 3aBUCUMOCTEH, POBOJUTH IPOCTEHUIIINE
BEPOSTHOCTHBIE pacyeThl. M3ydeHrne 0CHOB KOMOMHATOPUKHY MO3BOJIMT yHAIIUMCS pacCMaTpUBaTh
CIIly4au, OCYIIECTBIISATh epedop U MOACUET YMCiIa BAPUAHTOB, B TOM YUCJIE B IPOCTEHIINX
MIPUKIIAIHBIX 3aa4ax.

IIpy M3y4eHNM CTATUCTUKU U BEPOSITHOCTH PACIIMPSIOTCS MIPEACTABIECHHS O COBPEMEHHOM
KapTHHE MHpa U METO/AX €ro Uccie0BaHusl, (POPMHUPYETCs IOHUMAHUE POJIM CTATUCTUKU KaK UC-
TOYHHKA COIIMAJIbHO 3HAUMMOM MH(OpPMAaLIMK U 3aKJIaJbIBAIOTCS OCHOBBI BEPOSTHOCTHOTO MBILIIEHHUS.

enb comepxanus pasaena «l'eoMeTpusi» — pa3BUTh Y yHaIIUXCS MPOCTPAHCTBEHHOE
BOOOpaX€HUE U JIOTUIECKOE MBIIIUICHUE MyTEM CUCTEMAaTHUYE€CKOTO U3YUYCHHs CBOMCTB
reoMeTpUUecKUX (GUTYp Ha TUIOCKOCTH U B MIPOCTPAHCTBE U MPUMEHEHUS ITUX CBOMCTB MPH PEIICHUN
3a/1a4 BBIYUCIUTENBHOTO U KOHCTPYKTUBHOTO XapakTepa. CyllecTBeHHas! poJib IPU 3TOM OTBOJMUTCS
Pa3BUTHUIO FeOMETPUUYECKON UHTYUIIMU. CoyeTaHue HArJasiJTHOCTH CO CTPOTOCTBIO SBIISETCS
HEOTHEMJIEMO YaCThIO TEOMETPUUECKHUX 3HAaHUHN. Martepuan, oTHocsuuics K 01okaM «KoopauHaTe»
u «BekTopsl», B 3HAUUTETIHLHOM CTENIEHH HECeT B ce0e 3HAHUS, KOTOPhIE HAXOAAT MPUMEHEHNE KaK B
Pa3JIMYHBIX MATEMAaTUYECKUX JUCIHUILIMHAX, TaK U B CMEKHBIX MPEIMETAX.

Oco0eHHOCTHIO pazfena «JIoruka u MHOXKECTBay SIBISIETCS TO, YTO MIPEICTABICHHBIN B HEM
MaTepHuall IPENMYIIECTBEHHO U3Y4aeTCsl M UCIIOJIb3YETCs PACIPENEIIEHHO — B XOJI€ PACCMOTPEHUS
pa3IMYHBIX BOMPOCOB Kypca. COOTBETCTBYIOUIMI MaTepHall HalleJIeH Ha MaTeMaTUYeCKOe Pa3BUTHE
yqamuxcs, GOpMUPOBAHHUE Y HUX YMEHHUS TOYHO, CKATO U SICHO M3JIaraTh MBICITH B YCTHOU U
MMACbMEHHOU peYH.



Paznen «MaTtemaTuka B ICTOPUYECKOM Pa3BUTHI» MpeIHa3HAYCH 111 (POPMHUPOBAHUS
NPEJCTaBICHNUI O MaTEMaTHKE KaK YaCTH 4EJIOBEYECKOM KYJIbTYpBbI, Ul OOIIEro pa3BUTHS
IIKOJIBHUKOB, JIJIs1 CO3JaHUs KyJIbTYPHO-UCTOPHUUECKOM cpeapl o0yueHus. Ha Hero He BeigenseTcst
CIEIUAJIBHBIX YPOKOB, YCBOCHHE €r0 HE KOHTPOJIMPYETCS, HO COAEPKaHUE 3TOTO paszesaa OpraHuIHO
IPUCYTCTBYET B Y4€OHOM MPOIIECCEe KaK CBOETO poJia 'yMaHUTapHBIN (OH MPU paCCMOTPEHUHU
npoOJIeMaTUKKA OCHOBHOTO COZIEPKaHMsI MaTEMAaTHIECKOT0 00Opa30BaHHUs.

3. Onucanue MecTa yqeﬁﬂoro npeamMera «MarTreMaTHKa» B y‘leﬁHOM IJIaHe

Ha n3yuenue MmaTeMaTuku B OCHOBHOM IIKOJIE OTBOJIUT 5 Y4€OHBIX YacOB B HEJICIIO B TCUCHUE
KaXJI0TO To/1a o0y4eHus1, Bcero 850 ypoKkoB.

B cootBercTBUU ¢ TpeOoBaHUsME DeepabHOTO TOCYIAPCTBEHHOTO 00pa30BaTeILHOTO CTAaH-
JapTa OCHOBHOTO 00111ero o0pa3zoBaHus npeameT «Marematrukay u3ydaercs ¢ 5-ro mo 9-ii kiacc B Bu-
Jie CIEeIYIOIUX y4eOHBIX KypcoB: 5—6 Kiacc — «MaremaTuka» (MHTerpupOBaHHBINA peaMeT), 7—9
Kiaccax mpeaMer «MatemaTtukay (Anredpa u ['eomeTpus).

PaCHpe,I[CJ'ICHI/IC y‘I€6HOFO BPEMCHU MCKAY STHUMU MMPECAMETAMU ITPEACTABIICHO B Ta6J'II/II_Ie.

Kaaccsr | [IpenMeTbl MAaTEMAaTHYECKOTO KonmyecTBO 4acoB HA CTYNEHH OCHOBHO-
nHUKJIa ro oopa3oBaHusA
5-6 Marematuka 340
Maremaruka (Anre6pa) 306
7-9
Maremaruka (I'eomerpust) 204
Bcero 850

[Tpenmer «MatemaTrka» B 5—6 Kiaccax BKIIOYAeT apu(pMETHUECKUI MaTepHrall, S1€EMEHTbI
anreOpbl ¥ TEOMETPHH, a TAK)KE SJIEMEHTHI BEPOSTHOCTHO-CTATUCTHYECKON JIMHUH.

[Tpeamer «Anredpay» BKIIIOYaeT HEKOTOPBIE BOIIPOCH apu(METHKH, Pa3BUBAIOIINE YHUCIOBYIO
JUHHIO 5—6 KJlaccoB, COOCTBEHHO anreOpanyecKuil MaTepua, IeMeHTapHble (YHKIUH, a TAKKe
3JIEMEHTHI BEPOSATHOCTHO-CTATUCTHUUECKON JIMHUU.

B pamkax yueOHOTO nipeamera «I'eoMeTpHs» TpaAuIIMOHHO N3YJaIOTCs €BKIINI0BA T€OMETPHS,
3JIEMEHTBI BEKTOPHOM anredpsl, reoMeTpuyeckre mpeoOpa3oBaHusl.

Peanuzamus TpeboBaHNs O COOTHOIIEHUH B M3yueHun mnpeameta 70/30 peanusyercs B €XKETr0THOM
KaJICHJapHO-TEMAaTUYE€CKOM IJIAHMPOBAHUY NPOBEJCHUEM YPOKOB B HECTaHIapPTHBIX (JOpMax, BBeze-
HUEM B COJICPKAHNE U3yJaeMbIX TEM XHU3HECHHO-TPAKTHUECKOTO MaTepHaia 1o BIOOPY YIHUTEINS C
y4eTOM 0COOEHHOCTEH OTIEIBHOTO Kilacca.

4. lleHHOCTHbIE OPHEHTHPBI COJEPKAHUA YUeOHOr0 peaMeTa

Matematnueckoe 00pa3oBaHUE UTPAET BAKHYIO POJIb KaK B PAKTUYECKOM, Tak U B JyXOBHOMN
XKHU3HHU ob11ecTBa. [IpakTHyueckas cTOpoHa MaTeMaTHUYECKOro 00pa3oBaHus CBsi3aHa ¢ POPMHUPOBAHU-
€M croco00B IeATEIbHOCTH, JYXOBHAs — C MHTEJJIEKTYyaJIbHBIM Pa3BUTHEM YEJIOBEKa,
(dopMHpOBaHUEM XapaKTepa U 001Ieil KyIbTYpBbI.

[TpakTryeckast Moje3HOCTh MaTEMATUKHN O0YCIIOBIIEHA TEM, UTO €€ MIPEIMETOM SIBIISIFOTCS
(byHaaMeHTalbHbIE CTPYKTYPhI peajibHOTO MUpA: MPOCTPAHCTBEHHBIE (POPMBI U KOJINYECTBEHHBIE
OTHOILEHMSI — OT IPOCTEHUIINX, YCBAUBAEMBIX B HEITOCPEICTBEHHOM OIIBITE, 10 JOCTATOYHO CIOXKHBIX,
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HEOOXOUMBIX JIJISl Pa3BUTHSI HAYYHBIX U TEXHOJIOTUYECKUX UJei. be3 KOHKpEeTHBIX MaTeMaTHIeCKIX
3HaHWH 3aTPYJHEHO NOHMMAaHUE PUHIIMIIOB YCTPOMCTBA U UCIIOJIB30BAHUSI COBPEMEHHON TEXHUKH,
BOCTIPUATHE U HHTEPIPETAIUS Pa3HOOOPA3HOH COIUANTBHOMN, SKOHOMHYECKOH, MTOTUTUYECKOM
uH(popmMannu, Mmanod3ppeKTUBHA OBCETHEBHAS IPAKTHYECKAs NesATebHOCTh. Kaxk1oMy uenoBeky B
CBOEH KU3HU NMPUXOJIUTCS BBITIOJHATH JOCTATOYHO CIOKHBIE PaCcUeThl, HAXOJAUTH B CIIPABOYHUKAX
HY>KHbIE (DOPMYJIBI U IPUMEHSTH UX, BJIaIeTh IPAKTHUECKUMHU TPUEMaMH F€OMETPHUUECKHUX
U3MEPEHUH U MOCTPOCHUH, YNTATh HHPOPMALINIO, TIPEACTABICHHYIO B BUAY TaOJIHUII, IUarpaMM,
rpaduKoB, MOHUMATh BEPOSITHOCTHBINA XapaKTep CIy4ailHbIX COOBITUH, COCTABIIATh HECIOKHBIE
ITOPUTMBI U JIP.

be3 6a30B0il MaTeMaTH4eCKO MOATOTOBKY HEBO3MOXKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM
YeJIOBEKOM. B 11koiie MaTeMaTuka CiyKUT OIMIOPHBIM MPEIMETOM JIJIsl U3YyYEHHUS CMEKHBIX JIUCIIUI-
auH. B Ku3HU peanbHON He0OXOIUMOCTBIO B HAIIM JTHU SIBJISIETCSI HEIIPEPhIBHOE 00pa3oBaHUE, YTO
TpeOyeT MOIHOIEHHOW 6a30BOM 00IIe00pa30BaTeIHLHON MOATOTOBKY, B TOM YHCIIE U
MaTematuueckoil. I HakoHer, Bce OoJiblie CrieuanbHOCTEH, e He0OX0IMM BBICOKUI YPOBEHb
00pa30BaHus, CBA3aHO C HETMIOCPEACTBEHHBIM IPUMEHEHNEM MaTEeMaTUKH (SKOHOMHUKA, OU3HeC,
¢dbuHaHCHI, GU3HKA, XUMUS, TEXHUKA, HHPOPMATHKa, OMOJIOTHS, TICUXOJIOTHS | 1p.). Takum o6pa3om,
pacHIMpsieTcst Kpyr MIKOJIbHUKOB, JJIsI KOTOPBIX MAaTEMaTHKa CTAHOBUTCS 3HAYMMBIM MPEIMETOM.

J171s1 )KU3HU B COBPEMEHHOM OOIIECTBE BAXKHBIM SBISETCS OPMUPOBAHUE MATEMATUYECKOTO
CTHJISL. MBIILIJIEHUS, TPOSIBIIIOIIEIOCS B ONPEEIEHHBIX YMCTBEHHBIX HaBbIKax. B mpouecce ma-
TEMAaTUYECKOW JeATEIbHOCTH B apCEHANl IPUEMOB U METOJIOB YEJIOBEUECKOTO MBIIIJICHUS
€CTECTBEHHBIM 00pa30M BKIIIOYAIOTCS UHAYKIHS U ASAYKIUs, 0000IIEeHIE U KOHKPETH3AIHs, aHATIN3
U CHHTE3, KJIacCu(UKaIMA U CUCTeMaTu3alus, abcTparupoBanue u aHaiorus. OObeKThI
MaTEMaTUYECKUX YMO3AKJIIOUCHUI U MPaBUJia UX KOHCTPYHUPOBAHMS BCKPHIBAIOT MEXAHU3M
JIOTUYECKUX MOCTPOCHUM, BBIPAOATHIBAIOT yMEHUS (DOPMYIHPOBaTh, 00OCHOBBIBATH U JI0KA3bIBATH
CYXKIEHMSI, TEM CaMbIM Pa3BUBAIOT JIOTUYECKOE MbllIIEHHE. Beayias ponb npuHaanexur
MaTeMaTHKe B JOPMUPOBAHUHN ANTOPUTMUUECKOTO MBIIIJICHHUS] U BOCOIUTAHUM YMEHHM EHCTBOBATD
0 33JJaHHOMY aJITOPUTMY U KOHCTPYHPOBATh HOBBIC. B X0/1€ penienus 3aa4 — OCHOBHOM y4eOHOM
JIeATEIbHOCTH Ha YPOKaxX MaTeMaTHKU — Pa3BUBAOTCS TBOPUECKas U MPUKJIaAHAs CTOPOHBI
MBIILICHHUS.

OO0yyeHne MaTeMaTHKe Ja€T BOZMOKHOCTh Pa3BUBATh Y yYallUXcs TOUHYIO, SKOHOMHYIO U
MH(OPMaTUBHYIO peyb, YMEHUE OTOMpPATh HarOoJIee OAXOSAIINE A3bIKOBbIE (B YACTHOCTH, CUM-
BOJINYECKUE, TpaQUUeCcKHe) CpeaCcTBa.

Maremaruueckoe 00pa3oBaHUE BHOCUT CBOM BKJIaJ B (hOpMUPOBaHUE OOIIEH KyJIbTYPhI YEIOBEKA.
Heo0xoauMbIiM KOMITOHEHTOM OOIIIEH KYIbTYPhl B COBPEMEHHOM TOJIKOBAaHUU SIBIISIETCS 00IIIee
3HAKOMCTBO C METO/AaMHU MTO3HAHUS AEUCTBUTEIBHOCTH, IPEACTABIECHUE O IIPEMETE U METO/IE
MaTeMaTHKH, €r0 OTJINYHS OT METOJOB €CTECTBEHHBIX M TYMaHUTAPHBIX HAyK, 00 0COOEHHOCTSIX
MIPUMEHEHHUS MAaTEeMAaTHKH ISl pEIICHUSI HAYYHBIX M MPUKIAJIHBIX 3a7a4.

W3ydeHne MaTeMaTHKHU CIIOCOOCTBYET ICTETHUECKOMY BOCITUTAHUIO YENIOBEKa, TOHUMAaHUIO
KpacoThl U U3SI11€CTBA MAaTEMATUYECKUX PACCYKICHHM, BOCIPUSITHIO T€OMETPUUECKHUX (HOpM, yCBOE-
HUIO UJIEU CUMMETPHUH.

HcTopus pa3BUTHS MaTeMaTH4YECKOIO 3HAHUS JAET BO3MOXHOCTD MOMOJIHUTD 3arac HCTOPUKO-
HAyYHBIX 3HAHUH MKOJIHHUKOB, COPMHUPOBATH Y HUX MPEACTABICHHS O MaTeMaTHUKe KaK 4acTu
o011e4eI0BeuecKoi KyabTypbl. 3HAKOMCTBO C OCHOBHBIMU HCTOPUYECKUMH BEXaMU BO3ZHUKHOBEHUS U
Pa3BUTHUSI MAaTEMAaTUYECKON HAYKHU, C UICTOPUEN BEIIMKUX OTKPBITHI, UMEHAMHU JIIO€H, TBOPUBILIUX
HAYyKY, JOJKHO BOWTH B MHTEIJIEKTYaIbHBIN Oarax KaxJI0To KyJIbTYpHOTO YeIOBeKa.



5. .JII/I‘lHOCTHBIe, MeETanpeaMETHbIC U IPECAMETHLIC PE3YyJdbTAThI 0CBOCHUSA yqeﬁnoro

npeaMera «MaremMaTuka

5-9 kJacchl
JIuunocmuvimu pezyromamamu n3ydeHust ydeOHbBIX KypcoB 5—6 kiacc — «Maremarukay, 7-9
kiacc — «Maremarukay, «Anredpa» u «I'eomMeTpus» ABISAIOTCS CIEeTyIONINe KauecTBa:
¢ HC3aBUCHUMOCTb U KPUTHUYHOCTH MBIIIJICHU,
e BOJISI U HACTOMYHMBOCTH B JOCTHXKCHUHU LICIIN.
CpencTBOM TOCTHIKEHUSI THX PE3YIIbTaTOB SBISIETCS:
e cucTema 3aJaHuil y4eOHUKOB;
® [pejcTaBlIeHHAs B yueOHHUKAX B SBHOM BHJIE OpraHU3alMs MaTeprala 1o NpUHIUITY
MMHHUMAKCAQ,
® HCIIOJIB30BAaHNE COBOKYITHOCTH TEXHOJIOTHI, OPHEHTHPOBAHHBIX HA Pa3BUTHE CAMOCTO-
ATENIHOCTH M KPUTUYHOCTH MBIIIJICHUS | TEXHOJIOTHSI CHCTEMHO - IeSITEIbHOCTHOTO
moaxoga B 06y‘-IeHI/II/I, TCXHOJIOI'UA OLICHUBAHU .

Memanpeomemuvimu pezynomamamu n3ydeHus Kkypca «MaremaTukay sBisercs GopMHUpOBaHUE
YHHMBEpCalIbHbIX Y4eOHbIX Aeiicteuii (YVY ).

Pezynamuenvie YY/I.

5-6-11 knaccot

®  CaMOCTOSITENILHO OOHapyscusams M GOpMyIupoBaTh YUeOHYIO POOIEMY, OTIPEACISTD 1ENb
y4eOHOM NIeITEeNbHOCTH, BEIOUPATh TEMY ITPOEKTA;

®  gbI0GU2AMb BEPCUU PELICHHS IPOOJIEMBbI, 0CO3HABATh (M MHTEPIPETUPOBATh B CIIydae
HEOOXOAMMOCTH) KOHEUHBIN pe3ysIbTaT, BRIOMPATh CPEIICTBA TOCTHXKEHHS LIEIH U3 TPEIIo-
YKCHHBIX, a TAKXKE UCKATh UX CAMOCTOSITEIIHHO;

e cocmagiams (MAHIUBUYaTbHO WM B TPYIIIE) IUIAH PELICHUs MPOOIeMBbI (BBITOIHEHUS
MIPOCKTA);

e pabortas 1O TUIaHy, céepsamb CBOHM JEHCTBUS C LEIBIO U, TIPU HEOOXOMMOCTH, UCTIPABIIATH
OLIMOKH CaMOCTOSATENBHO (B TOM UHUCIIE U KOPPEKTHPOBATH IVIAH);

® B HMAJIOTE C YUUTEIEM COBEPULEHCIB08AMb CAMOCTOSTEIFHO BRIPAOOTaHHBIE KPUTEPUU
OIICHKH.

7-9-11 knaccot

®  CaMOCTOSITENIBHO OOHAapydcusames U popmyauposams Npo0aeMy B KIACCHON U UHAUBULY-
aJTbHOM Y4EOHOMU IEeATeTbHOCTH;

®  gvi0gUcamMb BEPCUU PELIEHUS TPOOIeMbl, 0CO3HABAaTh KOHEUHBIH pe3yibTaT, BHIOUPATh
CPEICTBA NOCTH)KEHHUS LIENH U3 NIPEAJIOKEHHBIX WIM X UCKaTh CAaMOCTOSTENBHO;

e cocmaename (MHAUBUAYAIBHO WK B TPYIIE) MJIaH PEeLIeHUs Mpo0OaeMbl (BBITOIHEHUS
MIPOEKTA);

® no0bupams K Kaxao0i nmpobieme (3a7aue) aeKBaTHYIO €l TEOPETUUECKYIO MOJIETIb;

e paboTas MO NPEATOKEHHOMY HIIM CAMOCTOSITEIILHO COCTABIEHHOMY IUIaHY, UCNOIb308AMb
JIOTIOTHUTEJIbHBIE CPEJICTBA (CIIpaBOYHAs JINTEPATYpa, CI0KHbIE TPUOOPHI, KOMIIBIOTED);

®  NIAHUPO6AMb CBOX MHIUBUAYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHUIO;

® pabomams MO CAMOCTOSITENILHO COCTABICHHOMY IIJIaHY, CBEPSISICh C HUM U C LIENbIO Jesi-
TEJIbHOCTH, UCIIPABIISS OMIMOKHU, UCIIOJIB3Ys CAMOCTOATENBHO 110100paHHbIe CpeACTBa (B
TOM uucie u UutepHer);

e CcBOOOJIHO 1016306amMbCsl BBIPAOOTAHHBIMU KPUTEPUSIMU OLIEHKU M CAMOOIICHKH, UCXO/1s U3
LeJIM ¥ UMEIOIINXCSI KpUTEPHUEB, pa3sinyas pe3yibTaT U CocoObl eicTBUI;

® B XOJ€ IPEJCTABICHUS IPOEKTA 0a68amb OYeHKY €ro pe3yibTaram;



CaMOCTOSITENILHO 0CO3HA8aMb IPUUHUHEI CBOETO yCIIeXa WM HeyCIeXa U HaXOAUTh CIIOCOOBI
BbIXO/Jla U3 CUTYyalluU HCYCIICXA,

yMemb OyeHUumsb CTETICHb YCIICNTHOCTH CBOCH MHIMBUAYAIbLHON 00pa30BaTeIbHOM JAESITENb-
HOCTHU;

dasambv OYeHKy CBOUM JIMYHOCTHBIM KaueCTBaM M YepTaM XapakTepa («KakKoB si»), Ompese-
JISITh HAIlPaBJICHUS CBOETO Pa3BUTHS (KKAKUM s XOUY CTaTh», «4TO MHE JJIS 3TOTO HAJ0
CIeIaThy).

Cpeocmeom ghopmuposanus peryasTUBHBIX Y Y]] cayKaT TEXHOJIOTHUs CUCTEMHO-AEATEIbHOCTHOTO
HOX0/Ia Ha dTaIe U3y4eHHsI HOBOTO MaTepralla U TEXHOJIOTHSI OIIEHMBAHUS 00pa30BaTEIbHBIX JOCTH-
XKEeHUH (YIeOHBIX yCIIEXOB).

Ilo3naeamenvnuvie YYJ/I:

5-9-i1 knaccwot

aHaJIM3UPOBATh, CPABHUBATD, KJIACCU(DUIIUPOBATH U 0000IIATh (GaKTHI U SIBICHUS;
OCYIIECTBIISITH CPAaBHEHHE, CEPHALINIO U KIIACCH(PHUKAIINIO, CAMOCTOSITEIFHO BEIOUpAst OCHO-
BaHUS U KPUTEPHHU JJIs1 YKa3aHHBIX JIOTHYECKUX OTEPAINiA; CTPOUTH KIACCUPHUKAIHIIO TyTEM
JMXOTOMHUYECKOTO JIeJIeHHs (Ha OCHOBE OTPHIIAHHSA);

CTPOHUTH JIOTHIECKH 00OCHOBAHHOE PACCYKICHUE, BKITIOUAIOIIEE YCTAHOBICHUE TPUIHMHHO-
CIICACTBCHHEIX CBSI3CHi;

CO3/1aBaTh MaTEeMaTHYECKHE MOJCIIH;

COCTAaBJISITh TE3HCHI, PA3JINYHBIC BUJIBI INIAHOB (IIPOCTHIX, CIIOKHBIX H T.I1.). [IpeoOpa3oBbI-
BaTh MH(OPMAIIMIO U3 OJHOTO BUJIA B APYroi (TaONUIly B TEKCT, AMArpaMMy U TIp.);
BBIYUTHIBATH BCE YPOBHU TEKCTOBOM MH(POPMAIINH.

YMETbh ONPEeISATh BO3MOKHBIE HICTOYHUKH HEOOXOANMBIX CBEICHHUH, TPOM3BOUTH IIOMCK
uH(pOpMaINK, aHAJTM3UPOBATh U OLICHUBATh €€ JOCTOBEPHOCTb.

MOHMMas TIO3UIIHIO IPYTOTO YEIIOBEKa, Pa3inyarh B €ro peun MHEHHUE (TOUKY 3peHusl), 10-
Ka3aTeJbCTBO (apTyMEHTHI), (GaKThl, THIIOTE3bI, aKCHOMBI, TeOpUH. [t 3TOro camocrosi-
TEJIbHO UCIOJIb30BATh PA3IMUHbIE BUABI UTCHU (M3ydarollee, IPOCMOTPOBOE, 03HAKOMHU-
TEJIbHOE, TIONCKOBOE), TPUEMBI CITYIIIAHHS.

caMoOMy C03/1aBaTh MCTOYHUKHU MH(OPMAIMK Pa3HOTO THUIIA U JUIS Pa3HBIX ayAUTOPUH, CO-
6sr01aTh MH(GOPMALIMOHHYIO TUTHEHY U ITpaBuiia MHGOpMaMOHHON 6€30acHOCTH;

YMETh MCIIOJIb30BaTh KOMITBIOTEPHBIE 1 KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH KaK HHCTPYMEHT
JUTSL JOCTIDKEHHSI CBOMX II€TIei. YMETh BBIOMPATh aJIeKBAaTHBIE 3a/1aue HHCTPYMEHTAIbHBIC
IpOTrpaMMHO-aIapaTHbIE CPEJICTBA U CEPBUCHI.

CpenctBoM hopMUpOBaHHS TTO3HABATENBHBIX Y Y [] cityaT yueOHBIN MaTepual u Mpek/ie BCEro
IPOJYKTHBHBIC 3a/laHUs yueOHMKA.
Hcnonb30BaHre MaTeEMaTUYECKUX 3HAHUM JUIsl pEIIeHUs Pa3IMuHbIX MAaTEMAaTUYECKUX 3a/1a4 U
OLICHKH MOJTY4YEHHBIX Pe3yJIbTaTOB.
COBOKYITHOCTh YMEHUH TI0 UCIIOJIb30BAHUIO JOKA3aTEIbHON MaTEMAaTHYECKON pedH.
CoBOKYNHOCTh YMeHUH 10 paboTe ¢ nH(popMalrel, B TOM YUCIIe U ¢ Pa3INYHbIMU MaTeMaTH-
YECKUMU TEKCTaMH.
YMeHus UCoab30BaTh MATEMAaTHUYECKUE CPEICTBA I U3YUEHMSI U ONMCAHUS PEATBHBIX MTPO-
LIECCOB U SIBJICHUI.
HezaBucuMocCTh ¥ KPUTUYHOCTH MBILUICHUS.

Boug 1 HacTOMYNBOCTE B JOCTHKEHUH 1IEH.



Kommynuxamuenvie YYJ/I:

5-9-it knaccot

®  CaMOCTOSITENIBHO Op2aHU308b16amb Y1eOHOE B3aUMOJICHCTBUE B TpYyIIIeE (ONpenesTh 00-
K€ LEeIH, JOTOBapUBATHCA APYT C APYTOM H T.1.);
®  OTCTaMBas CBOIO TOUKY 3PEHHUS, NPUS0OUmMs apymeHmol, TOATBEPKAAS UX (aKTaMu;
® B JIUCKYCCHUU YMemb 8b108UHYMb KOHTPAPTYMEHTHI;
®  YUYUTBCS KpUMUYHO OMHOCUMbCS K CBOEMY MHEHUIO, C JOCTOMHCTBOM NPU3HABANb OUIU-
0OYHOCTH CBOETO MHEHUS (€CIIM OHO TAKOBO) M KOPPEKTUPOBATH €r0;
® [OHMMAas MO3UIHUIO IPYroro, pa3iuiams B €ro peuu MHEHUE (TOUKY 3peHus ), J0Ka3aTelb-
CTBO (apryMeHTHl), (DaKThl; THIIOTE3bI, AKCHOMBI, TEOPHH;
®  yMemb B3TJISHYTh HA CUTYAIUIO C HHOW MO3UIMH U 00208apUBamMbCs C JIIOAbMU UHBIX T10-
370007078
Cpeocmeom ¢hopmuposariss KOMMYHUKATUBHBIX Y'Y J] cirykar:
TEXHOJIOTHUS IPOOJIEMHOTO 00YUYeHHUS,
OpraHu3anys padoThl B MAJIBIX TPYIIAX,
WCIIO0JIb30BAHNUE HA YPOKAX TEXHOJOTUH JINYHOCTHO- OPUEHTUPOBAHHOIO U CUCTEMHO-
JeSITEIbHOCTHOTO O0Y4EHUSI.

IIpeaMeTHBIMU pe3yJabTaTaAMM H3y4YCHUs Npeamera «MaTeMaTHKa SBISIFOTCS CICIYIONIHE yMe-
HHA.
5-i1 ki1ace

Hcnonvzoeams nipy pelliecHUN MaTeMaTHYECKUX 3a7a4, UX 00OCHOBaHHH U IPOBEPKE HailIeH-
HOTO PEIICHUs] 3HAHUSA:

- Ha3BaHWU U MOCIEI0BATEIHHOCTH YMCeN B HaTypaibHOM psiay B npeaenax 1 000 000 (c ka-
KOTO YHMCJIa HAYMHACTCS 3TOT PAJ, KaK 00pa3yercst Kaxk10€ CIEAYIOIee YHCIIO0 B 3TOM PSIY);

- Kak oOpasyercs Kaxaas ciaeayromias cuéTHas eIMHULA;

- Ha3BaHMsI U NIOCIIEA0BATEIbHOCTD Pa3psAI0B B 3alMCH YUCIIA;

- Ha3BaHWUs U MOCJEI0BATENLHOCTh NEPBBIX TPEX KIIACCOB;

- CKOJIBKO pa3ps0B COAEPKUTCA B KaXKJOM KJIACCE;

- COOTHOILUEHUE MEXAY pa3psaaaMu;

- CKOJIBKO €TMHUI] Ka)KJI0TO KJlacca COJAEPKUTCS B 3aIllMCH YHCTIa;

- Kak yCTpO€Ha MO3ULIMOHHAs JECATUYHAs CUCTEMA CUUCIICHHUS;

- €IMHMIIBI U3MEPEHUsI BETMYMH (JJIMHA, Macca, BpeMs, IUIOIIa/b), COOTHOIIEHUS MEX1y HU-
MU;

- JIECATUYHBIX IpoOe U paBMI ICUCTBUI C HUMHU;

- cpasHusamuv NECATUIHBIE TPOOH;

- 8bINOJIHAMG OTIEPALIUU HAJl IECATUYHBIMU APOOSIMH;

- npeobpazosviéamy NECATUUHYIO IpOOb B OOBIKHOBEHHYIO po0b U HA000POT;

- OKpyensamy 1elble YKcia U 1eCATUYHbIE Ipo0u;

- Haxooums NPUOTIKEHHBIC 3HAYSHHS BEIMYMH C HEJOCTATKOM U U30BITKOM;

- 8bINOIHAMb TPUOIMKEHHBIE BBIYMCIICHUS U OLIEHKY YHCIOBOTO BBIPAKECHMUS,

- (DYHKIIMOHAIILHOM CBSI3U MEXKIy IPpyNIaMH BeIWYHH (1IeHa, KOTUYECTBO, CTOUMOCTD; CKO-
POCTh, BpeMsl, pacCTOSTHUE; MPON3BOAUTEIBLHOCTD TPYAa, BpeMsi paboThl, paboTa).

Buvinonname yctabie Beruucienus (B npeaenax 1 000 000) B ciydasx, CBOJUMBIX K BEIUHUCICHH-
sM B ipenenax 100, 1 mucbMeHHBIE BEIYMCICHUS B OCTAIBHBIX CIy4asx; BBITIOJHSITH MPOBEPKY Mpa-
BUJILHOCTH BBIUMCIICHHIA;

- evinonusmes yMHOXKeHHE U Aenenue ¢ 1000;

- 8bIYUCIAMDb 3HAUCHUS YUCIIOBBIX BBIpAKEHUH, cofepxaimux 3—4 1eiCcTBUS cO CKOOKaMH U
0e3 HUX;

- pewiams NPOCTHIE U COCTABHBIE TEKCTOBBIE 3a/1a4H;

- 8bINUCLIBANb MHOXKECTBO BCEBO3MOKHBIX PE3YJIbTATOB (MCXOA0B) MIPOCTEUIINX CITydaitHBIX
IKCIIEPUMEHTOB;
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- Haxooums BEPOSATHOCTU MPOCTEHINNX CITydalHBIX COOBITHI;

- pewams yAOOHBIM 1Ji ce€0s1 CrIocoO0M (B TOM YHCIIE M C TIOMOITLIO Ta0IUI] ¥ TpadoB) KOM-
OMHATOpPHBIE 337aUH: Ha MIEPECTAHOBKY U3 TPEX DIIEMEHTOB, IPABHUIIO MPOU3BEACHMSI, YCTAHOBJICHHE
YyHCIia 1ap Ha MHOYKECTBE U3 3—5 3JIEMEHTOB;

- pewamsb yAOOHBIM i ce0s crtocoO0M (B TOM YHKCIIE U C TIOMOINBIO Ta0uIl U Tpad)oB) JIOTH-
YeCcKue 3a7auu, cojiepxalire He 6oee TpEX BbICKa3bIBAaHUIA;

- yumams UH(HOPMAIHIO, 3aAMMMCAHHYIO C TOMOIIBIO JIMHEHHBIX, CTOJIOYATHIX U KPYTOBBIX M-
rpaMmM;

- cmpoums NPOCTEUIINE JIMHENHBIE, CTOI0YAaThIE U KPYTOBbIE JUAarpaMMBl;

- HAX0O0UMb PEIICHUs «OKU3HEHHBIX» (KOMIETEHTHOCTHBIX ) 3a/1a4, B KOTOPBIX UCIOJIb3YIOTCS
MaTeMaTHYeCKUe CPE/ICTBA;

- co30asams MPOAYKT (pe3yNbTaT IPOEKTHOM EATEIbHOCTH), 1JI1 U3YUYEHHUS U ONUCAHUS KOTO-
POTO UCIIOJIB3YIOTCSI MATEMAaTUYECKHE CPE/ICTBA.

6-i1 kiIace

Hcnonv306ams TIpH peILICHUH MaTEeMaTHUECKUX 3aj1a4d, UX 0OOCHOBAaHUH U IPOBEpPKE Hal1eH-
HOTO pELICHHs 3HAHHUE O:

- pasnodiceruy HaTypajJbHOIO YMCIJIA HA IPOCTBIE MHOXKUTEIH;

- HaxodcoeHuu HauOOJBILEro OOLIEro ASIUTENs U HAMMEHbBILETro 00IEero KpaTHOro HECKOIb-
KHX YHCET,;

- OTHOLICHMSX U IPONOPLUAX; OCHOBHOM CBOMCTBE ITPOIIOPLINY;

- TPAMOI U 0OpaTHON MPOMOPIIMOHATBHBIX 3aBUCUMOCTSIX M UX CBOMCTBAX;

- IPOLEHTAX;

- LeNbIX U JPOOHBIX OTPULIATENIbHBIX YUCIIAaX; PAMOHAIBHBIX YHCIaX;

- IIpaBWJIE CPABHEHHUS PALlMOHAIBHBIX YUCEIL;

- IpaBWJIax BBIIIOJIHEHUS ONepalyil HaJl pallMOHAJIbHBIMU YUCJIaMU; CBOICTBAaX Omepaiuil.

- OelleHuu Yuclla B JaHHOM OTHOLLICHUU;

- HaxooicoeHuu HEN3BECTHOTO YJIeHa MPOMOPLIMH;

- 8bIYUCAEeHUY JTAHHOTO KOJIMYECTBA IPOLIEHTOB OT YMCIIA U YHUCIIA 110 U3BECTHOMY KOJIMUYECTBY
IIPOLIEHTOB OT HETO.

- Haxooumbw, CKOJIBKO MPOLEHTOB OJJHO YHCJIO COCTABIISIET OT APYToro.

- Veenuuueamv w ymeHpIm1aTh YHCIIO HA TAHHOE KOJIMYECTBO MPOIICHTOB.

- Pewamv TEKCTOBBIE 3a/1a4l HA OTHOLIEHMSI, TPOIIOPLIUHU U IPOLICHTHI.

- Cpasnuseams I1Ba pallMOHAIbHBIX YUCIIA.

- Bwinoansamye onepanyuy HaJl pallMOHAIILHBIMH YUCIIAMH, UCNOIb306aMb CBOWCTBA ONepaluil
JUISl YIPOILIEHUSI BHIYMCICHUH.

- Pewamb xOMOMHATOPHBIE 33/1a4H C TIOMOIIBIO MPaBUIJIa YMHOXKECHHUS.
Haxooumwb BEpOATHOCTH TPOCTEUIITUX CIIYIAMHBIX COOBITHIA.

- Pewams pOCTENUIINE 3a1a4U HA OCEBYIO U LIEHTPAIBHYIO CHMMETPHIO.

- Pewams nipocTeline 3a1a4u Ha pa3pe3aHue U COCTaBJIEHNUE T€OMETPUUYECKUX QUryp.

- Haxooumpw pemeHns «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX HCIIOIb3YIOTCS
MaTeMaTH4YECKHe CPECTBA.

- Cosz0asams MPOYKT (pe3yNbTaT MPOEKTHOU AEATEIBHOCTH), /I U3yYEHUS U ONUCAHUS KO-
TOPOT0 UCIOJIB3YIOTCS MaTEMaTHYECKUE CPENICTBA.

7-H KJacc.
Auredpa

Hcnonvsoeams Tipu pellieHUN MaTeMaTHIECKUX 3a7a4, UX 00OOCHOBaHHUH U IPOBEPKE HalICH-
HOT'O PEIICHHS] 3HAHUE O:

- HaTypaJIbHBIX, LEJbIX, PALMOHAIBHBIX, UPPALMOHAJIBHBIX, JEHCTBUTENBHBIX YHCIIAX;

- CTENEHU C HaTypaJbHBIMH MOKA3aTEISIMHA U UX CBOMCTBAX;

- OJHOWIEHAX W NpaBUJIax ACHUCTBUMN C HUMH;

- MHOTOYJIEHAX W MpaBWJIAX JCUCTBUN C HUMHU;
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- (hopMmynax COKpamEéHHOTO YMHOKCHHSI,

- TOXJIECTBAX; METOJAaX JTOKa3aTeIbCTBA TOXKICCTB;

- JINHEMHBIX YPAaBHEHUSAX C OJHON HEM3BECTHOM M METONAX UX PELICHUS;

- CHCTEMax JBYX JIMHEHHBIX YPABHEHUM C IBYMSI HEU3BECTHBIMU U METOJIaX UX PEIICHUS.

- BbINOJHAMb NENUCTBHS C OMHOWICHAMH U MHOTOYJICHAMU;

- V3Haeamv B BEIPAKECHHUIX (POPMYIIBI COKPAIIEHHOTO YMHOKCHHS U IPUMEHSTH UX;

- packiadvléams MHOTOWICHBI HA MHOXKUTEIIH;

- BbINOJHAMb TOXKICCTBEHHBIC MPE0OPA30BAHUS IENBIX AITeOPanIECKUX BHIPAKCHHUI;

- 00Ka3bl8amb MPOCTEUIIINE TOKICCTBA;

- HaAxoOums YMCIIO COUYCTAHUM U YUCIIO Pa3MEIIECHUN;

- pewiams TUHEVUHBIE YPABHEHUSI C OJTHOM HEU3BECTHOM;

- pewams CUCTEMBI IBYX JIMHEHHBIX YPABHEHUM C IByMSI HEU3BECTHBIMU METOJIOM IOACTA-
HOBKHU ¥ METOJIOM JIT€OpanvdecKoro CIOXKCHHUS;

- pewiamsb TEKCTOBbBIC 3aa4M C TTIOMOIIBIO JIMHEHHBIX YPAaBHEHUN U CUCTEM;

- HAxoOumbs PEUICHUS «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 33724, B KOTOPBIX UCHOJIb3YIOTCS
MaTeMaTU4YeCKue CPeJICTBa;

- co30asamy MPOIYKT (PE3yJbTAT MPOSKTHOU NEATEIBHOCTH ), AJI1 U3YUCHUS U OMHUCAHUS KO-
TOPOT0 UCMOJB3YIOTCS MaTEMAaTUYECKUE CPEICTBA.

7-1 KJacc.
I'eomerpus

Hcnonvzoeams nipy pellIeHUN MaTEMaTUYECKUX 3a/]a4, UX 00OCHOBAaHUH U IIPOBEPKE HallieH-
HOTO pELICHHs 3HAHHUE O:

- OCHOBHBIX T€OMETPUUYECKUX MOHATUAX: TOUKA, IPAMAsi, INIOCKOCTb, JIy4, OTPE30K, JJOMaHas,
MHOT'OYTI'OJIbHUK;

- ONpPEJENIEHUN YyIila, OUCCEKTPUCHI yIila, CMEXKHBIX U BEPTUKAJIbHBIX YIJIOB;

- CBOMCTBaX CMEXHbBIX U BEPTUKAJIbHBIX YIJIOB;

- OIpeJeNIeHUH PaBEHCTBA TEOMETPHUYECKUX (DUTYP; IPU3HAKAX PABEHCTBA TPEYTOJIBHUKOB;

- TEOMETPHUYECKHX MECTax TOUEeK; OMCCEKTPUCE yIila U CepeAMHHOM MEPIEHANKYIISPE K OTpe3-
KY KaK TEOMETPUYECKUX MECTaX TOYEK;

- OIPEEIICHUH NapalIeIbHbIX MIPSAMBIX; IPU3HAKAX U CBOMCTBAX NapaJlIeIbHBIX IIPSAMBIX;

- aKCHMOME MapaJuIeIbHOCTU U €€ KpaTKOW UCTOPHH;

- (opMysie CyMMBbI YIJIOB TPEYTOJbHHKA;

- OIIPENENICHUH U CBOWCTBAX CPEIHEN JIMHUU TPEYTOJIbHUKA;

- teopeme Daieca.

- NpUMeHAmMb CBOMCTBA CMEXHBIX U BEPTUKAJIBHBIX YIJIOB IIPU PEIICHHUH 331a4;

- HaxoO0umb B KOHKPETHBIX CUTYallUsX paBHbIE TPEYTOJIbHUKU U JI0OKa3bIBATh UX PABEHCTBO;

- ycmanaeaueams NapajieIbHOCTh MPSMBIX U IIPUMEHATh CBOMCTBA MapaJIeNIbHBIX IPSAMBIX;

- NpuMeHsams TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,

- UCNOb306aMb TEOPEMY O CpPEIHEN JIMHUU TPEYrOJbHUKA U Teopemy PDasneca npu peleHnH
3a/1ad4;

- Haxooums PEUIeHUs «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 33/1a4, B KOTOPBIX HCIOIb3YIOTCS
MaTEeMaTU4YECKUE CPEICTBA;

- co30asamy MPOYKT (PE3yNbTAT MPOEKTHOMN NEATEIBHOCTH), AJI1 U3YUYEHUS U ONHCAaHUS KO-
TOPOI'0 UCIIOJIB3YIOTCS MAaTEMaTUYECKUE CPELICTBA.

8-# kaacc.
Anreopa

Hcnonv306ams TIpH pellICHAH MaTEeMaTHUECKUX 3aj1ad, UX 00OCHOBAaHUH U TIPOBEpPKE HalIeH-
HOTO pEIICHUs] 3HaHUE O:

- anreOpandeckoi ApoOH; OCHOBHOM CBOWCTBE JIpo0u;

- TpaBWJIaxX JEUCTBUH C anreOpanuecKuMu APOOSIMH;

- CTCIICHAX C OCJIBIMU ITIOKA3aTCIsIMU U UX CBOfICTBaX;
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- CTaHAApTHOM BUAC YHUCIIA,
2 k y
- ¢yskmuax Y =kx+b, y =X, y=—, UX CBOWCTBax U rpadukax;
X

- TIOHSATHH KBaJPAaTHOTO KOPHS M apH(PMETHUECKOTO KBAIPaTHOTO KOPHS;

- CBOIicTBaxX apu(pMETHUECKUX KBAJIPATHBIX KOPHEH;

- dyHKIIUU Y = VX , e& cBoiictBax u rpaduke;

- (opmyIe Ui KOpHEH KBaJIpaTHOTO YpaBHEHHUS,

- Teopeme Buera s npuBe1€HHOTo M 00IIET0 KBAAPaTHOTO YPAaBHEHUS;

- OCHOBHBIX METOJAX PEIICHUS LEJbIX PALMOHAIBHBIX YPAaBHEHUN: METO/IE PA3TIOKEHHS Ha
MHOXKUTEIN U METO/IC 3aMEHbI HEH3BECTHOM;

- METO/Ie PeUICHHUs APOOHBIX PAllMOHAIBHBIX YPaBHEHUH;

- OCHOBHBIX METOJIaX PEIICHHS CHCTEM PAllMOHAIBHBIX YPaBHEHUH.

- cokpawjams anredpandeckue apoou;

- 8bINOJIHAMb ApUPMETHYECKHE ICHCTBUS ¢ alredpandecKuMu JIpoOsmu;

- UCNOb306amb CBOWUCTBA CTENECHEH C IETIBIMH IOKA3aTEeSIMU IIPU PEILICHUN 3a/1a4;

- 3anucvléams YUCIa B CTAHIAPTHOM BH/IE;

- 8bINOAHAMb TOXKIECTBEHHBIC TPe0Opa30BaHuUs PAIlIOHAIBHBIX BBIPAKCHUN;

y k y
cmpoums rpaduku GyHkmin Yy =Kkx+b, y= X2, Y = — W UCHOJb30BaTh UX CBOMCTBA MPH
X

pEeIlIeHUH 3a/1a4;
- 8LIYUCAAMb APUPMETHUUECKHE KBaJIpaTHbIE KOPHU;
- npuMeHsAmb CBONCTBA apu(PMETUUECKUX KBAJAPATHBIX KOPHEH MU PELICHUH 3a/1a4;

cmpoums Tpaduk QyHKIHH Y = VX 1 ucnonszosars ero ceoiicTsa P PEILICHUH 33/1a4;

- pewiamsb KBaJpaTHbIE YPABHEHUS;

- npumeHams TeopeMy Buerta npu perienun 3anad;

- pewiamp LIEJIble PALlMOHAIBHBIE YPABHEHUSI METOJIOM PA3JIOKEHUSI HA MHOXHUTENIN U METOJIOM
3aMEHbI HEU3BECTHOM;

- pewiams TPOOHBIC YpaBHEHHUS,

- peuiams CUCTEMbI pallMOHAJIbHBIX YpaBHEHHIA;

- peuwiamsb TEKCTOBBIE 3a/1a4M C TOMOIIBIO KBaIPAaTHBIX U PAllMOHAIbHBIX YPAaBHEHUN U UX CH-
CTEM;

- Haxooums PEUEHUS «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 3a/1a4, B KOTOPBIX UCHOJIb3YIOTCS
MaTEMaTUYECKNE CPEICTBA;

- co30asamy MPONYKT (PE3yJbTaT MPOEKTHOUN NEATEIBHOCTH), AJI1 U3YUYEHUS U ONHUCAaHUS KO-
TOPOTO UCIOJIBb3YIOTCSI MATEMAaTUYECKUE CPEACTBA.

8-# kJacc.
I'eomerpus

Hcnonvzo6ams Ipu pellIeHN MaTEMAaTUYECKHUX 3a/1a4, ©X 00OCHOBAHHUH U MPOBEPKE HaWICH-
HOI'O pELIEHHs] 3HAHUE O:

- ONpeJIeNICHNH MapajuieorpaMmma, poM0a, MpsIMOYToJIbHUKA, KBaJlpaTa; MX CBOMCTBAX U MPH-
3HaKax;

- OINpENENCHUH Tpaneuuu; SJIEMEHTaX Tpaneun; TEOPEME O CPEIHEN JIMHUU TPanelnH;

- OIPEIEIICHUHU OKPYKHOCTH, KPyra U UX 3JIEMEHTOB;

- Teopeme 00 M3MEPEHUH YTIIOB, CBA3AHHBIX C OKPYKHOCTHIO;

- OIPEIEJICHUH U CBOMCTBAX KacaTeJIbHBIX K OKPYKHOCTH; TEOPEME O PABEHCTBE JABYX Kaca-
TETbHBIX, TPOBEAEHHBIX U3 OJHOU TOYKH;

- OIPEIEIICHUH BIIMCAHHOM U ONIMCAHHOW OKPYKHOCTEM, UX CBOMCTBAX;

- ONpeIeNICHUH TPUTOHOMETPHUECKHE (DYHKIIUHA OCTPOTO YTiia, OCHOBHBIX COOTHOIICHUN MEX-
1y HUMU;

- npuéMax pemeHus NpIMOyroJibHbIX TPEYTOJbHUKOB;

- TPUTOHOMETpUYECKUX QyHKIUAX yrioB oT 0 1o 180°;

- TeopeMe KOCMHYCOB U TEOPEME CHHYCOB;
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puéMax peleHus IPOU3BOJILHBIX TPEYTOJIbHUKOB;
dbopMynax ISt IIIOMIAIN TPEYTOJIbHUKA, TapajuieorpaMma, TPanelnu;
teopeme [Tudaropa.
- npumeHsmb MPU3HAKH U CBOMCTBA MapajuiesiorpaMMa, poMOa, MpsiMOyroJIbHHUKA, KBapaTa
[IPH PEIICHUU 33]1aY;
- pewiams TIPOCTEHIITNE 3a]1a41 HA TPAIICIUIO;
- HaxoO0ums TPAyCHYIO MEPY YIJIOB, CBA3aHHBIX C OKPY>KHOCTBIO; YCTAaHABINBATh UX PaBEH-

CTBO;

- npumeHsimb CBOWCTBA KAacATEIIbHBIX K OKPY)KHOCTH IIPH PELICHUH 337134,

- pewams 3a/1a91 Ha BIIMCAHHYIO U OMHCAHHYIO OKPY)KHOCTb;
8bINOIHAMb OCHOBHBIC TCOMETPUYECKUE IIOCTPOCHUS C MOMOIIBIO UPKYJISl U JIMHEHKY;

- Hax0OumMb 3HAYCHUS TPUTOHOMETPHUCSCKHUX (DYHKIIMI OCTPOTO YIiia 4epe3 CTOPOHBI MPSIMO-
YrOJBHOTO TPEYTrOJIbHUKA,

- npumensims COOTHOLICHUS] MEXXY TPUTOHOMETPHUUSCKMMHU (QYHKIIMSIMU MPU PEIICHUN 337124,
B 4aCTHOCTH, I10 3HAYCHUIO O,Z[HOI>'I us3 (I)YHKI_[I/II;’I HaxXoJUThb 3HAYCHUA BCEX OCTAJIbBHBIX,

- pewams MPSIMOYTOJIbHBIC TPEYTOJIbHUKH;

- c800umsb paboTy ¢ TPUTOHOMETpUUYECKUMU (yHKIUAME yrioB oT 0 qo 180° k cioyyaro ocT-
PBIX YIJIOB;

- npumeHsimb TEOPEMY KOCUHYCOB M TEOPEMY CHHYCOB IIPU PEIICHUH 3a/1a4;

- pewams TPOU3BOJILHBIC TPEYTOJIbHUKH,

- Haxo0Oumb TUIOUIAJA TPEYTOJIbHUKOB, MapajlieIorpaMMOB, TPaTeIuii;

- npumensimo Teopemy Iludaropa npu pereHun 3aaad,

- HaxoOumbs MPOCTSUIINE TEOMETPUYCCKUE BEPOSTHOCTH;

- Haxo0Oumb PEIICHHS «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 3a/1a4, B KOTOPBIX UCIIOJIB3YIOTCS
MaTeMaTUYCCKUE CPE/ICTRA,

- co30asamv NPOAYKT (pe3yybTaT MPOSKTHOW AEATEIBHOCTH), JAJISl U3YYCHHUS M OTUCAHUS KO-
TOPOT'0 UCIOJIB3YIOTCS MATEMAaTHYECKHE CPEIICTBA.

9-ii knace.
Auredpa

Hcnonvzoeamsb IpU peLICHUN MaTEMaTHYECKUX 33134, UX 0OOCHOBAaHMM U MIPOBEPKE HAWJEHHOTO pe-
LICHUS 3HAHHE O:

- CBOMWCTBAaX YUCIIOBBIX HEPABEHCTB;

- METOJax pelICHUs TUHEHHBIX HEPABEHCTB;

- CBOIICTBax KBaJpaTHUYHOU (pyHKUNU;

- METOJax peuIeHUs KBaJPaTHBIX HEPABEHCTB;

- METOJE UHTEPBAJIOB JUIs PEIIECHUs PAallMOHAIBHBIX HEPABEHCTB;

- METOJax pEeLICHUs CUCTEM HEPABEHCTB;

- cBoifctBax u rpaduke pyHkuuu Y = X" pu HATYpaILHOM N;

- OIIPENEIIEHUH U CBOMCTBAX KOPHEH CTEIEHU N,

- CTEIEHSX C PalMOHAIIBHBIMU ITOKA3aTEISIMU U UX CBOMCTBAX;

- OIpeJleIeHUH U OCHOBHBIX CBOMCTBAX apu(pMeTHuecKkoi mporpeccuu; Gopmyie A HaX0x-
JIEHUsI CYMMBI €€ HECKOJIBKUX IEPBBIX YJICHOB;

- OMpEJeNIEHNU U OCHOBHBIX CBOMCTBAaX Nr€OMETPUUECKON POrpeccuu; popmysie JIIsl HaX0xK-
JIEHUsI CYMMBI €€ HECKOJIBKUX IEPBBIX YICHOB;

- (opmyIe i1 CyMMBbI OECKOHEYHOM reOMETPUIECKOM MPOrpeccun Co 3HaMEHATeNIeM, MEHb-
LIUM 10 MOJYJIIO €IMHMUIIBIL.

- Ucnonvzoeame CBOWCTBA YUCIOBBIX HEPABEHCTB JUIsl IPE0Opa30BaHNs HEPABEHCTB;

- 0oKa3viéams MPOCTEUIINE HEPABEHCTBA,

- pewamsb TUHEHHBIC HEPABEHCTBA;

- cmpoums TpaUK KBaIpaTUIHON (PYHKIIMH U MCIIOIB30BaTh €r0 MPH PEIIeHUH 3a/1a4;

- pewiamsb KBapaTHbIC HEPABCHCTBA,
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- peuiambsb palluOHAJIBHBIC HCPABCHCTBA METOAOM MHTCPBAJIOB,
- peuiamsb CUCTEMBI HCPABCHCTB;

n
- cmpoums TpaPuK GYHKIUHU Y = X [PH HATYpaIbHOM N U UCIOJIb30BATh €r0 MPU PELICHUN
3ajady;

Haxoo0ums KOPHU CTETIEeHH N,
UCNOIb308amMb CBOMCTBA KOPHEH CTENEHH N MPH TOXKICCTBEHHBIX TPE0OpPa30BaHUsX;

- HAaxoO0umbs 3HAYCHUS CTETICHEH C PallMOHAILHBIMH ITOKA3aTENISIMU;

- pewiams OCHOBHBIC 331a4l Ha apU(METHUECKYIO U TEOMETPUUYECKYIO TIPOTPECCUH;

- Haxooums CyMMy O€CKOHEUHOW T€OMETPHUECKON IPOTPECCUU CO 3HAMEHATENIEM, MEHBIIIUM
10 MOJTYJIIO €IUHUIIBI;

- Haxooums PEUICHUS «KU3HEHHBIX» (KOMIIETCHTHOCTHBIX ) 33124, B KOTOPBIX UCTIOIB3YIOTCS
MaTeMaTHYECKUE CPENICTBA;

- co30aeéamy MPOAYKT (Pe3yabTAT IPOCKTHOM NEATETLHOCTH ), ATl U3YUYEHUS U OIIHCAHUS KO-
TOPOTO UCTIONB3YIOTCS MaTEMAaTUIECKHE CPEICTBA.

9-# kaacc.
I'eomerpus
Hcnonvzo6amsb NpU peLLIeCHUH MaTeMaTHYECKUX 33a4, UX 0OOCHOBAaHUM U MPOBEPKE HAWJEHHOIO pe-
LICHUSI 3HaHHE O:

- IpU3HAKax 110100Us TPEYrOJIbHUKOB;

- TEOpeME O IIPONOPLUUOHAIBHBIX OTPE3KaX;

- CBOWCTBE OMCCEKTPHUCHI TPEYTOJIbHUKA;

- NPONOPLUHOHAIBHBIX OTPE3KaxX B IPSIMOYIOJBHOM TPEYTOJIBHUKE;

- MPOINOPLUOHAIBHBIX OTPE3KAX B KPYTE;

- TeopeMme 00 OTHOILIEHUU IIOIAJIeH MOA0OHBIX MHOIOYTOJIbHUKOB;

- CBOMCTBax IIPaBWJIBHBIX MHOTOYI'OJIbHUKOB; CBSA3H MEXAY CTOPOHOH MPaBUIBHOTO MHOT'O-
YTOJIbHUKA U PaJUyCaMH BIIMCAHHOTO Y ONMCAHHOI'O KPYI'OB;

- OIpeJleNIeHUH JUTMHBI OKPY>KHOCTHU U (popmyJie 171l €€ BBIYMCICHMS;

- (opmye rouiaay NpaBUIbHOIO MHOTOYTOJIbHUKA;

- OIpeJeNIeHUH IO U Kpyra 1 opmyie Juist €€ BeIYMCcIeHUs; (GopMyJie ISl BBIUMCICHUS
IJIOIIae YacTen Kpyra;

- IpaBWJIE HAXO0XIECHUS CYMMbI U Pa3HOCTH BEKTOPOB, IPOU3BEACHMSI BEKTOpA HA CKAJIAD;
CBOMCTBA ITUX OIEpaLnil;

- ONpEIEIIEHNN KOOPAMHAT BEKTOPA U METOJAaX UX HAXOKICHMUS;

- IpaBWJIE BHINOJIHEHUH onepanuii Ha/l BEKTOpaMH B KOOPJUHATHON opMe;

- OIpeJIeNIeHUH CKaJIIPHOTO MPOU3BEICHNS BEKTOPOB U (hOpMyIIe AJIsl €r0 HaX0XKJICHHS;
CBSI3U MEXIY KOOPIMHATAMM BEKTOPOB M KOOPAUHATAMU TOYEK;
BEKTOPHBIM M KOOPANHATHBIM METOJIaX PEIICHUS FEOMETPUUECKUX 3a1ad.

- (opmynax o0bEMa OCHOBHBIX IPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTYp: Mapalljiesienure-
na, Ky0a, 1mapa, IMINHIpa, KOHYyCA.

- [lpumensms pU3HAKU TOJOOUS TPEYTOJIbHUKOB IIPH PELICHUH 3a/1a4;

- pewiamsb NPOCTEUIINE 3ala4l HA TPONIOPLIUOHAIIBHBIE OTPE3KH;

- pewiambs MPOCTEMNIINE 3a7a491 HA TPABUIIBHBIE MHOTOYTOJIbHUKH;

- HaxoO0ums JJIVHY OKPYKHOCTH, TUIOIIAAb KPYra U ero 4acTei;

- 8bINOJIHAMb OTIEPALUHU HAJl BEKTOPAMHU B T€OMETPUYECKON 1 KOOPAMHATHON Gopme;

- Haxooums CKaJSIPHOE NMPOU3BEACHUE BEKTOPOB U IPUMEHATD €ro JJIs HaXO0XKJICHUS pa3Iny-
HBIX TEOMETPUYECKUX BEJIUYMH;

- peuwiamsb TEOMETPUUECKHE 3a7]a4l BEKTOPHBIM U KOOPIUHATHBIM METO/I0M;

- NpUMeHAmMb TEOMETPUUECKUE NPEoOpa30BaHMs IUIOCKOCTH MPH PEIIEHUH F€OMETPHUECKUX
3ajad4;

- Haxooums 00bEMBI OCHOBHBIX ITPOCTPAHCTBEHHBIX T€OMETPUUECKUX (pUTyp: mapasuienenumne-
na, Ky0a, mapa, UINHJpA, KOHYCa;

- HAaxoO0umbs PEUIeHus «KM3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a]1a4, B KOTOPBIX MCIOIb3YIOTCS
MaTEeMaTUYECKHE CPECTBA;
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- co30asamy MPOIYKT (PE3yNbTAT MPOSKTHOU NEATEILHOCTH ), AJII U3YUYEHUS U OMHCAHUS KO-
TOPOTO UCTOJIB3YIOTCSI MATEMAaTHYECKHE CPEACTBA.

6. Coneprxanue yueoHoro nmpeamera «MaremMaTHuKa
APUDPMETHUKA - 240 y.

Harypaabusblie unciaa. Hatypansneri psa. JlecaTuaHas cuctema curciieHus. Apudmerudeckue
JIeMCTBUS C HaTypalbHBIMU unciaMi. CBOMCTBa apu(pMETHIECKUX NEHCTBUN.

Crenens ¢ HATypaJIbHBIM I10KA3aTEJIEM.

HucnoBble BEIPAKEHM S, 3HAYCHUE YACIOBOTO BbIpaKeHUs. [IopsAa0K AEHNCTBUN B YUCIOBBIX
BBIpAXXEHUIX, UCIIOJIb30BaHUE CKOOOK. Perienne TekcToBbIX 3a7a4 apu(pMeTHYEeCKUMU CIOcO0aMHu.

Jenurenu u kpatHsle. CBOMCTBA U TPU3HAKU AeIUMOCTU. IIpocThie u cocTaBHBIE YMCIA.
Pa3noxenune HaTypaabHOTO YKCIIa HAa TPOCThIE MHOXKUTENHU. [IeneHne ¢ 0OCTaTKOM.

JApodu. O6sikHOBeHHBIE 1podu. OCHOBHOE CBOMCTBO ApoOH. CpaBHEHNHE OOBIKHOBEHHBIX APOOECH.
Apudmernueckue NeicTBUS ¢ 0OBIKHOBEHHBIMU Ipo0siMu. HaxoxaeHne yactu OT LeJI0ro U 1eJIoro
II0 €T0 YaCTH.

Hecsatuunbie npoou. CpaBHEHUE AECATUYHBIX Ipo0ei. ApudmMerndyeckue TeHCTBUS C
necaTHIHbIME qpo0simu. [IpencraBienue qecaTHIHON 1podu B BUaE 0OBIKHOBEHHOH IpOOH U
OOBIKHOBEHHOH B BUJE JIECATUYHOI.

[TporeHThl; HaX0XACHUE IPOLEHTOB OT BEJIMYMHBI U BEJIMYMHBI 110 €€ MpoleHTaM. OTHOIIEHUE;
BBIPKEHHE OTHOILIECHMS B IpoLeHTax. [Iponopuus; 0cHOBHOE CBOMCTBO MPOIOPIIUH.

Pemenune TekcToOBBIX 3a/1a4 apu(METHUECKUMH CIIOCOOAMH.

Panuonanbublie yncia. [lonoxuTenbHble 1 OTPULIATEIBHBIE YACIIA, MOYJIb YKciIa. MHOXKECTBO
L[EJIbIX YUCEIL.

m
MHOX€eCTBO PaluOHAJIbHBIX YUCCII; PAallTMOHAJILHOC YU CJIO KaK OTHOIICHUC — , T'AC
n

M — 1e10€e Yucio, N — HaTypaibHoe uncio. CpaBHEHHE pallMOHATIbHBIX Yncel. AprupMeTHuecKre
JEUCTBUSI C palMoHaIBHBIMU ynciaamMu. CBolicTBa apudmeTrndeckux nencTsuil. CTeneHb ¢ HeIbIM
MoKa3aTelIeM.

HeiicTBuTenbHbIe yncaa. KBagpaTHbiii KOpeHb U3 unciia. KopeHb TpeThel cTeneHu.

[TonsiTre 06 nppanmoHanabHOM yucie. MppanuonaabHOCTh yKca V2 HECOU3MEPUMOCTh
CTOPOHBI U TMaroOHaIM KBajpara. [lecaTnanble MpUOIMKEeHHUS HPPALIMOHAIBHBIX YHCET.

MHOX€ECTBO IEUCTBUTENBHBIX YHCEIT; IPEACTABICHUE NIEUCTBUTEIBHBIX YUCEI B BUJIE
OECKOHEUHBIX JIeCATUYHBIX pobeit. CpaBHEHHE AEHCTBUTEIbHBIX YHCE.

Koopaunarnas npsimasi. M300pakeHne grces ToOYKaMyd KOOPAMHATHOU mpsiMoii. YucnoBbie
IIPOMEKYTKH.

HN3mepenus, npudan:keHusi, oeHKH. PazMepsl 00BEKTOB OKpYIKarolero Mupa (ot
3JIEMEHTApHBIX YaCTHIL 10 BeenenHoit), JNMTeIbHOCTh MPOLIECCOB B OKpY»KatolieM Mupe. Boiaenenue
MHOKUTENS — cTenenu 10 — B 3amucu yucna.

[TpubnnxeHHoe 3HaYeHNe BETUYNHBI, TOYHOCTh NpUOImxkeHus. OKpyrieHne HaTypalbHbIX YHCe
U IecATUYHBIX poOeii. [Ipuknaka u oleHka pe3yabTaToOB BHIYUCIECHUH.

AJITEBPA - 200 u.

AJredpanyeckue BbIpaxkeHUsl. bykBeHHbIE BBIpaXXKEHUS (BBIPaXKEHHSI C IEPEMEHHBIMH ).
YucnoBoe 3HaueHHe OyKBEHHOT0 BbhIpaskeHus. JlonmycTuMble 3HaueHus nepeMeHHbIX. [loacranoBka
BhIpa)KEHUI BMecTO nepeMeHHbIX. [IpeoOpazoBaHre OYKBEHHBIX BBIPAKEHUN HA OCHOBE CBOMCTB
apudmeTnyeckux nencTBuil. PaBeHCTBO OyKBEHHBIX BhIpakeHUN. ToxaecTBo.

CreneHnsb ¢ HaTypajabHBIM [TOKA3aTeNeM U ee cBolcTBa. OMHOWIEHBI U MHOTOWIeHbl. CTeneHp
MHorowieHa. CloeHune, BBIMUTAHUE, YMHOKEHUE MHOTOWIEHOB. POPMYIIbI COKPAIIEHHOTO YMHO-
KEHUS: KBaJpaT CyMMBI U KBajipat pasHocTH. PopmMyia pazHOCTH KBajpaToB. [IpeoGpazoBanue
LIEJIOTO BBIPAXKCHHSI B MHOTOWIEH. Pa3iokeHne MHOIrOWICHOB HA MHOXKHUTEIN. MHOTOWIEHBI ¢ OJHOU

16



nepeMmeHHO#. Kopens MHOrowieHa. KBagpaTHblil TpexuieH; pa3ioKeHUe KBaApaTHOrO TPEXUWIEHA Ha
MHOKHTEIH.

Anrebpanueckas 1poob. OCHOBHOE CBOWCTBO anredpanyeckoi Apoou. CrnoxxeHne, BBIMUTaHUE,
YMHOXKCHHE, JIeJICHUE aredpandeckux apodeit. CTeneHs ¢ MesIbIM TOKa3aTelieM 1 €€ CBONCTBA.

ParnmonanbHbIe BEIpaXeHUS U UX ITpeodpa3oBanus. Jloka3aTeabCTBO TOXKIECTB.

KBanpatHsie kopHH. CBOIcTBa apu(pMeTHUECKUX KBaJPAaTHBIX KOPHEN U UX IPUMEHEHHE K
IpeoOpa30BaHUIO YUCIIOBBIX BBIPAKEHUM U BHIYUCICHUSIM.

YpaBHeHusi. YpaBHeHUe ¢ 0JHOM nepeMeHHol. Kopenb ypaBHeHus. CBOMCTBA YUCITOBBIX
paBeHCTB. PABHOCWIIBHOCTD ypaBHEHUM.

Jlunelinoe ypaBHeHue. KBajgpatHoe ypaBHeHHE: (opMysia KOpHEH KBaJpaTHOI'O ypaBHEHUS.
Teopema Buera. Pemenue ypaBHeHMi, CBOIAIIMXCS K TUHEHHBIM U KBapaTHEIM. [IpuMepsl pemienns
YpaBHEHUH TPEThEH M YETBEPTOM CTeneHu. PereHne npoOHO-palmOHAIBHBIX YPaBHCHUM.

VYpaBHeHue ¢ AByMs IlepeMEeHHbIMU. JInHEliHOE ypaBHEHNUE C IBYMS IEPEMEHHBIMU, IPUMEPHI
pEILIEHUs] ypaBHEHUH B LIEJIbIX YHCIIAX.

Cucrema ypaBHEHU ¢ JByMsI IEpEMEHHBIMU. PaBHOCUIIBHOCTD cucTeM. CUCTEMBI IBYX JTUHEHHBIX
YPaBHEHHUH C IBYMS IEPEMEHHBIMH; PELICHHUE [TOJCTAaHOBKOM U cioxeHueM. [Ipumepsl pemenus
CUCTEM HEJIMHENHBIX YPaBHEHUN C ABYMS IEPEMEHHBIMHU.

Perenue TekCTOBBIX 3a7jay anredpanyeckuM CrocoOoM.

JlexkapTOBBI KOOPJMHATHI HA IJIOCKOCTH. [ 'paduyeckas nHTEpIIpeTays ypaBHEHHS C ABYMS
nepeMeHHbIMU. ['paduk TMHEHHOro ypaBHEHHMSI C IBYMsI IEPEMEHHBIMU; YTITI0BOM K03 duimeHt
NPSMOIi; YCIIOBHE NapaIIeIbHOCTH NMPSAMBIX. [ pauKu MpoCTeHITNX HEMTMHEHHBIX YPaBHEHUI:
napabosa, runep6osa, OKpy>KHOCTh. ['paduueckas uHTEpIpeTalnus CUCTEM YpaBHEHUH ¢ AByMs
NIEPEMEHHBIMH.

HepasencrBa. UncinoBble HEpaBEHCTBA U UX CBOMCTBA.

HepaeHncTBO ¢ 01HOM NTepeMeHHOM. PaBHOCHIIBHOCTh HEPABEHCTB. JINHENHBIE HEPABEHCTBA C
ozHOI nepemeHHoi. KBagparHeie HepaBeHCTBA. CUCTEMBI HEPABEHCTB C OJJHOM IIEPEMEHHOM.

®YHKIHAU - 65 u.

OcHoOBHBIE OHATHSA. 3aBUCUMOCTH MEXy BennunHaMu. [Ipencrasnenne 3aBucuMocTeit
¢dopmynamu. [lonarue pyHKIUM.

OO6nacTp onpeneneHuss 1 MHOKECTBO 3HaueHuH pyHkiuu. Criocoos! 3ananus yHkuun. ['papuk
¢yukun. CoiicTBa GpyHKIMH, X 0TOOpakeHne Ha rpaduke. [Ipumeps! rpadukoB 3aBUCUMOCTEH,
OTPaKAIOIIUX PeabHbIE MPOLIECCHI.

Yucaosble pynkuuu. OyHKINHN, ONKUCHIBAIOIINE IPAMYIO U 00paTHYIO MPONOPIMOHATIbHBIE
3aBHCUMOCTH, UX Irpauku 1 cBoiicTBa. JIuneiHas ¢pynkuus, ee rpaguk u cBoiicta. KBagpatuunas
dbynkuus, ee rpaduk u ceorictBa. CTeneHHbIe PYHKIIUU ¢ HATypaTbHBIMH MMOKa3aTeIsIMu 2 U 3, UX
rpaduKu 1 CBOMCTBA.

I'paduku yHkImMit Yy =./x,, y =3x, y=[x|

Yuciaosblie Mocae10BaTeIbHOCTH. [[0HATHE YNCI0BOM NIOCIEN0BATENBHOCTH. 3a/1aHNE
MOCJIEIOBATEILHOCTH PEKYPPEHTHOM opMyIioi 1 hopmysoit N-ro yieHa.

Apudmerndeckas 1 reomeTpudeckas nmporpeccuu. @opmyisl N-ro yieHa apupMeTHIECKOr U
reOMEeTPUUYECKOM MpOrpeccuii, CyMMbI EpBbIX N uieHoB. V300paxeHne 4ieHoB apupMeTnyeckoil u
F€OMETPUYECKON MTPOTrPECCU TOUKAMHU KOOPAUHATHOM INIOCKOCTU. JIMHEMHBIA U DKCIIOHEHIIMAIBHBIN
pocT. CJIOXKHBIE POLEHTHI.

BEPOSATHOCTDb U CTATUCTHUKA - 50 u.

OnucartesibHas cTaTucTUKA. [IpecTaBienue TaHHBIX B BUA€ TaOIMII, AUArpamMM, TpauKoB.
CrnyqaitHast ”3BMEHUNBOCTh. CTaTUCTHYECKUE XapaKTePUCTUKU HAOOpa JaHHBIX: CpenHee apudme-
TUYECKOe, Me/lnaHa, HauOoJIblllee U HauMeHbllee 3HaYeHus, pa3max. [IpeacraBneHne o BHIOOPOUHOM
HCCIIEI0BAHUH.

Cayuaiinble COOBITUSI H BEPOSITHOCTB. [IOHATHE O CiTy4alfHOM OIBITE U CIy4ailHOM COOBITHH.
Yacrota ciayyaitHoro coObrtHs. CTaTUCTUYECKHI MOAXO0/ K MOHATHIO BEPOSTHOCTU. BeposTHoCTH
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IPOTHBOIOJIOKHBIX COOBITHH. JlOCTOBEpHbIE U HEBO3MOXKHBIE COOBITHS. PaBHOBO3MOKHOCTD
cobpiTuii. Kimaccnueckoe onpeneneHue BEpOSITHOCTH.

Kom0unaTopuka. Pemenre koMOMHATOPHBIX 3a1a4 nnepedbopom BapuanToB. KomOuHaTopHoe
npaBuio yMHOXKeHH. [lepecTtanoBku U pakropuan.

IF'EOMETPUSI — 255 u.

Harasanas reomerpus. Harnsguele npencraBieHus o purypax Ha Ij0CKOCTHU: IpsAMasi, OTPE30K,
JyY, YIroJ, JOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, KpyT. YeThIpeXyTroIbHUK, IPSIMOYIOJIbHUK,
KBaJpaT. TpeyrojbHUK, BUJbl TPEyroabHUKOB. [IpaBuibHbIE MHOTOYTrOJIBHUKHU. M300paxenue
reomeTpuueckux (uryp. Bzanmuoe pacnonoxeHue AByX MPsIMBIX, ABYX OKPY>KHOCTEH, MPSIMOM U
OKPYKHOCTH.

JnunHa orpeska, jomaHoi. [lepumerp MHOTOYrONBHUKA. EquHULBI M13MepeHus JuiHbL. M3mepenue
JUIMHBI OTPE3Ka, IOCTPOEHUE OTPE3KA 3alaHHON UTUHBI.

Bunel yrnos. I'pagycHas Mepa yria. M3smepeHne U oCTpOEHHUE YIIIOB C IIOMOIIBIO TPAaHCIIOPTHPA.

[TonsTue nuomany GUrypsl; eIMHULB ©3MepeHust iomany. [nomans npsMoyroiabHUKa U
wiomaab kBajapara. [IpubamkeHHoe n3Mepenne miomaaei Guryp Ha kiaeryatoi Oymare. PaBHoBemnu-
KHe (QUTYpBHI.

Harnsagnelie npencraBieHus O IpOCTPaHCTBEHHBIX pUIypax: KyO, napaienenurnes, Ipu3ma,
nupamua, map, cgepa, Konyc, muanaap. M3o0paxkenne npocrpancTBeHHBIX (uryp. [lpumepsr ce-
yeHuil. MHororpannuku. IIpaBuibable MHOrorpaHHuky. I[IpuMepsl pa3BepTOK MHOIOIPaHHUKOB,
LWIMH]Ipa U KOHYCA.

[Tousitue o6vema; equHULbl 00beMa. OOBEM MPSIMOYTOJIBHOIO Napajliesenunesa, Kyoa.

[TonsiTue o paBeHctBe ¢puryp. LleHTpanbHast, oceBas U 3epkajibHas cuMMmeTpun. M3o0paxenne
CUMMETPHUYHBIX (uryp.

I'eomerpuueckne ¢purypsl. [Ipsmbie u yrael. Touka, npsimast, miaockocTs. OTpe3ok, 1yd. YToul.
Bunae! yrinos. BepTukanbsHblie U cMeKHBIE yIibl. buccexkrpuca yria.

[TapannenpHble U nepecekaromuecs npsmblie. [lepnenaukynspasie npsmbie. TeopeMbl 0
NapaJUIEJIbHOCTH U NEPIEHANKYIIAPHOCTH NPAMBIX. IlepnenIuKyisap 1 HaKJIOHHAs K IPSAMOM.
CepenMHHBIN EpHIEHAUKYIISIP K OTPE3KY.

['eomerpuueckoe Mecto Touek. CBoMCTBa OMCCEKTPUCH! YIila M CEPEIMHHOrO MEPIEHANKYIIApa K
OTpE3KY.

Tpeyronsauk. BeicoTa, Meanana, OuccekTpuca, CpeiHss JIMHUS TpeyroyibHUKa. PaBHOOEIpeHHbIE
Y pPaBHOCTOPOHHHUE TPEYTOJIbHUKY; CBOMCTBA U NPU3HAKU PaBHOOEIPEHHOT 0 TpeyroyibHuKa. [1pu3-
HAaK{ paBEHCTBA TPEYrojabHUKOB. HepaBeHCTBO TpeyroapHuKa. COOTHOIIEHUS MEXYy CTOPOHAMU U
yriaamu TpeyrojpHuka. Cymma yriioB TpeyrosibHUKa. BHenHue yriel TpeyroibHuka. Teopema
@aneca. [logobue TpeyronsHukos. [Tpu3naku nogodus tpeyronsHukoB. Teopema [Tugaropa. Cunyc,
KOCHHYC, TAHT€HC, KOTAHI'€HC OCTPOTO YIJla IPsIMOYTOJILHOTO TpeyrojibHuKa U yriaos oT 0 qo 180°;
IIPUBENICHNE K OCTPOMY yIily. PelieHue npsiMoyrojbHbIX TPEYTrOIbHUKOB. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXK1eCTBO. DOPMYIIbI, CBSI3bIBAIOIINE CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC
OJIHOTO U TOTO K€ yIiia. Penienrie TpeyroabHUKOB: TEOPEMA KOCHHYCOB U TEOPEMA CHHYCOB.
3ameuaTeNbHbIe TOUKH TPEYrOJIbHUKA.

YerbipexyronpHuk. [lapamienorpamm, ero cBoiictsa u npusHaku. IIpsMoyronsHuk, KBaapar,
poMO, uX cBOICTBa U mpu3HaKu. Tpanenus, cpeaHss TUHUS Tpaneuu.

MHoroyroiasHuK. Beiykiible MHOTOyrojapsHUKH. CymMMa YIJIOB BBIITYKJIOTO MHOTOYTOJIBHHKA.
[TpaBuiIbHBIE MHOTOYTOJIBHUKH.

OxpyxHocTb U Kpyr. Jlyra, xopzaa. Cekrop, cerMeHT. LlenTpanbHblii yroi, BHUCaAaHHBIN yIrod;
BEJIMYMHA BIIMCAHHOTO yria. B3auMHoe pacrnosokeHue npsMoil 1 OKpYKHOCTH, IBYX OKPY>KHOCTEH.
KacarenbHas 1 cexymas K OKpyKHOCTH, UX CBOMCTBA. BriricaHHBIE M ONTMCAaHHBIE MHOTOYT OJIbHUKHU.
OKpy’KHOCTb, BIIUCAHHAS B TPEYTOJIbHUK, U OKPYKHOCTb, ONMCAHHAs! OKOJIO TpeyroibHuKa. Briu-
CaHHBIE U ONHMCAHHBIE OKPYKHOCTHU MPAaBUILHOTO MHOTOYTOJIBHUKA.

['eomerpuueckue npeodpazoBanus. [lonstue o paBencrse ¢uryp. [loHsTHe 0 IBUKEHUH: OCEBas U
LEHTpaJIbHasi CHMMETPHH, apalIeNIbHbINA TiepeHoc, moBopoT. [lonstue o nogodun ¢uryp u
TOMOTETHH.
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Pemenue 3a1ay Ha BBIYMCIEHUE, JOKA3aTENbCTBO U IOCTPOEHUE C UCIIOJIb30BAHUEM CBOMCTB
W3Yy4YEHHBIX PUryp.

HN3mepenne reoMerpuyeckux BeJu4uH. /[1uHa orpe3ka. PacctosiHue OT TOYKH 10 NPSIMOM.
PaccrosiHne Mexy napamuienbHbIMU MPSMBIMHU.

IIepumeTp MHOIOYrOJIBHUKA.

JnrHa OKpy»XKHOCTH, YUCJIO JI; JJINHA TyTU OKPYKHOCTH.

I'pangycHas mepa yria, COOTBETCTBUE MEX/y BEIMYMHON [IEHTPaJIbHOTO yria U JUIMHON 1yru
OKPY’KHOCTH.

[TonsTue muomniaayu miaockux ¢uryp. PaBHococtaBiennslie u paBHoBenukue purypsl. [Inomans
npsMoyroJibHUKa. [1nomany napannenorpaMmma, TpeyrojibHuKa U Tpanenuu. Ilnomans MHOTO-
yronpHUKA. [101mans kpyra u miomaas cekropa. COOTHOIIEHHE MEXKTY TUIOMIASIMK 1O T00HBIX
dburyp.

Pemienue 3a1a4 Ha BBIYMCIICHHUE M OKA3aTEIBCTBO C UCIIOIB30BAHNEM M3YYECHHBIX (POPMYIL.

Koopauuartsl. YpaBuenue npsimoid. KoopauHatsl cepeinubl oTpe3ka. @opmysia pacCTOSHUS
MEXy IByMSI TOUKaMU IUIOCKOCTH. Y paBHEHUE OKPYKHOCTH.

BexTopsl. [Inuna (Moayins) BekTopa. PaBeHcTBO BekTOpoB. KonHeapHbie BEKTOPHI.
Koopaunatsl BekTopa. Y MHOXKEHHE BEKTOpA HA YUCIIO, CyMMa BEKTOPOB, Pa3I0KEHUE BEKTOPA I10
JIBYM HEKOJUIMHEAPHbIM BeKTOpaM. CKaJIIpHOE IPOU3BEIEHNE BEKTOPOB.

JIOT'MKA U MHOXKECTBA - 10 u.

TeopeTuko-MHOKeCTBEHHbIE MOHATHA. MHOXECTBO, DJIEMEHT MHOXKECTBA. 3a/1aHue MHOXKECTB
HEPEYUCIICHUEM JIEMEHTOB, XapaKTepUCTUYECKUM CBOMCTBOM. CTaHapTHBIE 0003HAUCHMS
YHCIIOBBIX MHOXeCTB. [lycToe MHOXKecTBO U ero o6o3HaueHue. [loqmuoxecTBo. OO0beMHEHNE U
nepeceyeHre MHOXeCTB. VITocTpalysi OTHOIIEHUI MeX/ly MHOKECTBAMU C IIOMOUIbIO TUarpaMm
Oiinepa — Benna.

DJieMeHThI JIorukH. OnpeeneHre. AKCMOMBI U TeopeMbl. JlokazaTenbcTBo. Jloka3aTenbCTBO OT
npotuBHoro. Teopema, oOparHas ganHoi. [Ipumep u KoHTpIIpUMED.

[ToHsiTHE O PAaBHOCUIIBHOCTH, CJI€IOBAHUH, YIOTPEOIEHUE JJIOTUUECKUX CBA30K €l ..., Mo 6 MOoM U
MONILKO 8 MOM ClIyyae, TOTUUECKUE CBS3KU U, UU.

MATEMATHUKA B UICTOPUYECKOM PA3ZBUTHUU.

(Conep:xanue pazjena BBOIUTCS [0 MEpe U3yUEHHsI JPYTUX BOIPOCOB.)

Hcropus popMupoBaHUs NOHATHS YUCIIA: HATypaJIbHbIE YKCia, APOOH, HEAOCTATOUHOCTh
PALMOHATIBHBIX YMCEI JUIsl TEOMETPUUECKUX U3MEPEHHM, nppalmoHaabHble yncia. CTapuHHbIE
cucteMsl 3anuck yrcen. podu B Basunone, Erunre, Pume. OTkppiTHE NeCATUUHBIX IpoOei.
Crapunnsle cucteMbl Mep. JlecaTuunble ApoOu U MeTpudeckas cucreMa mep. [losiBnenne orpunarens-
HBIX yncen U vy, JLD. Marannkuii. JI. Oitnep.

3apoxaeHue anreopsl B HeApax apudmMeTuku. An-Xope3mu. Poxaenne OyKBEeHHON CHMBOJIMKH.
I1. ®epma, ®. Buer, P. [lekapt. cTopus Bonpoca o HaxoxxAeHUH (HOopMysT KOpHEH anredpanyeckux
ypaBHEHUH, HEPA3PEIIMMOCTD B pajKaliaX ypaBHEHUM cTernenu, oonpie yeteipex. H. Tapranbs,
Jlx. Kapnano, H. X. A6ens, D. [anya.

N300peTenne MeTo1a KOOpAUHAT, TO3BOJISIFOIIETO EPEBOIUTH T€OMETPUUYECKIE OOBEKTHI Ha SI3bIK
anreOpsl. P. Jlekapt u I1. @epma. [IpumMeps! pa3auyuHbIX CUCTEM KOOPAMHAT HA TIOCKOCTH.

3amaua Jleonapyo [Iuzanckoro (PuboHawyun) o kpoiaukax, yucia GuboHauuu. 3a1aya o
IaXMaTHOU JTOCKE.

HcTokn Teopun BEpOATHOCTEN: CTpaxoBoe A€o, azapTHble urpsl. I1. @epma u b. [Tackans. 5.
bepnymu. A. H. Konmoropos.

Ot 3emniemepust k reometpun. [Iudarop u ero mrona. Panec. Apxumen. [loctpoeHue ¢ mOMOIIbIO
LHUPKYJs ¥ TuHeHKU. [locTpoeHne npaBUiIbHBIX MHOTOYTOJIbHUKOB. Tpucekius yria. KBagparypa
Kpyra. Y isoenue ky6a. Mcropus umncna. 3onotoe ceuenue. «Hauana» Epknnna.

JI. Diinep. H. U. Jlobauesckuii. icropus nsaToro nocrynara.

Co¢usmbl, mapagoKChl.

Peseps Bpemenu — 30 4.
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7. TemaTn4ueckoe NJTAHHPOBAHHE U BU/BI 1€ATCIbHOCTH YUAIIIUXCHA

MATEMATHUKA S — 6 knaccsl (Bcero 340 yaco)

OcHoBHOe CoAepiKaHMe 110 TeMaM

XapakTepucTHKA OCHOBHBIX BH/I0B JesITeJIbHO-
CTH YYECHHKA (Ha YPOBHe YueOHBIX JAelicTBHI)

1. Hamypanvnote uucna (60 u)

Harypanbnslii psg. [ecatnunas cucrema
cuucieHus. ApudgmeTudeckue AeHCTBUS ¢
HaTypaibHbIMH yrciamu. CBoiicTBa apugme-
TUYECKUX IEUCTBUM.

[TonsiTHE O CTENEHU C HATYypaIbHBIM I10-
Ka3aTeleM.

KBanpat u ky0 uncna.

YucnoBble BBIpaXKECHUs, 3HAUYEHUE YUCIIO-
BOI'O BbIpakeHUs. 11opsAI0K NENCTBUM B YnC-
JIOBBIX BBIPaKEHHSIX, UCIIOJIb30BaHUE CKOOOK.

Pemenue TeKCTOBBIX 3a1a4 apudmeTHye-
CKHUMH CIIOCOOAMH.
Henutenu u kpatueie. Hanbomnwimmit 00-

0005074 JACINUTCIIb, HAMMCHBIIICC 061]166 KpaTHOC.

CgoiictBa aenumoctu. [Ipu3Haku genumoctu
Ha 2, 3,5,9, 10. IIpocThie 1 COCTaBHBIE YHUC-
na. PaznoskeHne HaTypaJibHOTO YKcia Ha
MIPOCTHIE MHOXKUTEINHU. JleIeHne ¢ 0CTaTKOM

OnuchIBaTh CBOMCTBA HATYPAJILHOTO psijia.

Yurath U 3aIIUCHIBATH HATYpaJIbHbIC YUCIIA,
CpaBHUBATH U YIOPSI0YMBATH UX.

BBINOTHATE BBIYUCIICHUS C HATYPATbHBIMU
YUCJIAMH; BBIYUCIIATH 3HAUECHUSI CTETICHEH.

®opMyIHpoBaTH CBOMCTBA apU(PMETHUECKUX
JIEUCTBUI, 3aITUCHIBATh UX C ITOMOIIbIO OYKB, Mpe-
00pa30BBIBaTh HA UX OCHOBE YHCIIOBBIE BhIpaxe-
HUSL.
AHaIM3upoBaTh U OCMBICIUBATH TEKCT 3aa4H, Ie-
pedopmynupoBaTh ycIoBUE, U3BJIEKaTh HEOOXO-
JUMYI0 UH(OpMAIINIO, MOAEIUPOBATH YCIOBHE C
MIOMOIIIBIO CXEM, PUCYHKOB, PEAJIbHBIX MPEIMETOB;

CTPOUTH JIOTUYECKYIO IIETIOUKY PACCYKACHHIA; KpHU-
THYCCKU OLICHUBATh HOJIy‘{eHHI)If/'I OTBCT, OCYyLICC-
TBJIATH CAMOKOHTPOJIb, IPOBEPSISt OTBET HA COOT-
BETCTBHUE YCIIOBUIO.

dopmynupoBaTh ONpeaeIeHUs NEIUTENS U
KpaTHOTO, IPOCTOTO ¥ COCTABHOTO YHCIIA, CBOM-
CTBA U MPU3HAKU JAECTUMOCTH.

Jloka3sIBaTh M ONPOBEPraTh ¢ NOMOIIBIO
KOHTPIPUMEPOB YTBEPKIECHUS O I€TUMOCTH YH-
cen. Knaccudunuposars HaTypaabHbIE YHCIIA
(4eTHbIE U HEYETHBIE, IO OCTAaTKaM OT JIeJICHUS Ha
3 u 1. n.). MccaenoBaTh NpocTeniine YncioBbIe
3aKOHOMEPHOCTH, POBOJAMTH YUCIIOBBIE HKCIIEpU-
MCHTHI (B TOM YHUCJIC C UCITIOJIB30BAHUEM KAJIbKYIIA-
TOpa, KOMIBIOTEPA)

2. /Ipoou (120 u)

OObIKHOBEHHBIE 1poOH; OCHOBHOE CBOMA-
cTBO Apo6u. CpaBHEHNE OOBIKHOBEHHBIX
npobeii. ApudMeTndecKue TSHCTBHS C
0OBIKHOBEHHBIMH JIpo0Osimu. Haxoxxnenne ua-
CTHU OT 1IEJIOTO U II€JIOTO MO €r0 YacTH.

Hecstuunsie npodu. CpaBHEHHE IeCs-
THYHBIX Opo0ei. AprudpMeTHIeCKUe eHCTBUS
¢ aecsaTUIHBIMU po0simu. [IpencraBieHue
JIECATUYHOM IpoOH B BUE OOBIKHOBEHHOM
JpoOr 1 OOBIKHOBEHHOMW B BHJIE IECATUYHOM.

OtHomenue. [Iponopiust; ocHOBHOE
CBOMCTBO IIPOIIOPIIUH.

[IporeHThI; HAXOXKJIEHUE MPOIIEHTOB OT
BEJTMYMHBI U BEJIMYUHBI 110 €€ TIPOILICHTaM;
BBIPQXCHHE OTHOIICHHS B MPOIICHTAX.

MonenupoBaTh B rpagueckoi, mpeaMeTHON
(dbopMe IOHSATHS U CBOWCTBA, CBS3aHHBIC C MIOHATH-
€M OOBIKHOBEHHOM JIpo0H.

dopMyIHpOBaTh, 3AMUCHIBATH C ITOMOIIIHIO
OYKB OCHOBHOE CBOMCTBO OOBIKHOBEHHOM JApoOH,
MpaBujIa JIEUCTBUN ¢ OOBIKHOBEHHBIMH JIPOOSIMH.

[TpeoOpa3oBbIBaTH OOBIKHOBEHHBIE JIPOOH,
CPaBHHBATh U YIIOPSIOYHBATH UX. BBITOIHATE BHI-
YHCIIEHUS! C OOBIKHOBEHHBIMH JIPOOSMHU.

3anmuchIBaTh M YUTATh JICCATUIHBIC IPOOH.
[IpencraBasTh OOBIKHOBEHHBIE TPOOH B BUIE JECs-
TUYHBIX U JICCATUYHBIC B BHJIC OOBIKHOBCHHBIX;
HAXOJHUTh JIECATUYHBIE TPUOTUKEHHSI OOBIKHOBEH-
HBIX ApoOei.

CpaBHUBATH U YIOPSAIOYNBATh ACCATUYHBIC
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Pemienue TekcTOBBIX 3a1a4u apupmMeTHye-
CKUMH CII0CO0aMu

TIpoOu. BBITIONHATE BEIYUCICHUS C ACCATUYHBIMU
JIPOOSMH.

Hcnonk30BaTh SKBUBAJICHTHBIE TIPECTABICHUS
JIPOOHBIX YMCEI MPU UX CPAaBHEHUU, IIPU BbIUKCIIE-
HUSIX.

BBINONHATE IPUKKUIKY U OLEHKY B XO/1€ BbIYHCIIE-
HUA.

OO0BACHATD, UTO Takoe mpoueHT. [IpeacraBusaTh
MPOLIEHTHI B IPOOSIX U APOOH B IIPOIECHTAX.

OcymecTBiaTh mouck uHpopmaruu (8 CMU),
CoJIeprKaIleil TaHHbIC, BEIPAKCHHBIE B MPOIICHTAX,
MHTEPIPETUPOBATH UX. [[pUBOAUTH IPUMEpPHI HC-
MOJIb30BAHUS OTHOIICHHUH B TIPAKTHUKE.

Pematsb 3a1aun Ha POLIEHTHI U ApodH (B TOM
qrCIie 33791 U3 PealbHOUW MPAKTUKU, UCTIONB3YsI
IIPU HEOOXOIMMOCTH KaJIbKYJISITOP), UCIIOJIB30BATh
TIOHSITHSI OTHOLICHUS M MPOIIOPIIMU TIPH PEIICHUN
3azad.

AHaIM3UPOBATh U OCMBICIIMBATH TEKCT 3a]a4H,
nepegopMyIpoBaTh yCIOBHE, N3BJIEKATh HEOOXO-
UMY HH(OPMAIINIO, MOJCINPOBATH YCIOBHE C
MOMOIIBIO CXEM, PUCYHKOB, PEAJIbHBIX MIPEIMETOB;
CTPOUTH JIOTUYECKYIO IETIOYKY PACCYKICHHM; KPH-
TUYECKH OLIEHUBATh MIOJYYCHHBIH OTBET, OCYIIEC-
TBIISITH CAMOKOHTPOJIb, TPOBEPSISi OTBET HA COOT-
BETCTBUE YCIOBHIO.

[TpoBOAWTH HECTIOKHBIC UCCIICIOBAHMS, CBSI-
3aHHBIE CO CBOWCTBAMU APOOHBIX YHCEI, OMUPASICh
Ha YHCJIOBBIE KCTICPUMEHTHI, (B TOM YHCIIE C UC-
M0JIb30BAHHEM KaJIbKYNIATOPa, KOMIBIOTEPA).

3. Pauuonan

vHble uucna (40 u)

[Tono>xurenbHbIE M OTPULIATEIBHBIE YHC-
Ja, MOyib uncia. 300paxxeHue uncen To4-
KaMH KOOpJMHATHOM NPAMOI; reoMeTpuye-
CKasl MHTEepIIpeTalys MOAYJISl yucia.

MHoecTBO LebIX uncen. MHOKeCTBO
panuoHanbHbIX uncen. CpaBHEHUE paluo-
HaJIbHBIX Yucell. Apu(MeTHIecKre 1eHCTBUS
C pauMoHaIbHBIMH yuciaMu. CBOMCTBa
apudMeTHUecKuX IercTBUi

[TpuBOIMTE pUMEpPBI UCIIOJIB30BAaHUS B OKPYXKa-
IOILEM MHpPE MOJIOKUTENBHBIX U OTPULIATEIbHBIX
qucen (TeMIepaTypa, BBIUTPBIII-IIPOUTPBIILL, BbI-
IIe-HUXKE YPOBHS MOp4 U T. 11.). I300pakaTs TOY-
KaMH KOOPJAMHATHOM NPAMOH MOJOKUTEIBHBIE U
OTPHLIATENIBHBIE PALIMOHAJIBHBIE YHCIA.

XapakTepHu30BaTh MHOKECTBO LIEIIBIX YHUCET,
MHOECTBO PAllHOHAJIbHBIX YUCEI.

DOopMyIMpOBaTh U 3aIMCHIBATE C IIOMOILBIO
OyKB CBOMCTBa ACUCTBUIN C pallMOHAIBHBIMH YK C-
JaMHU, IPUMEHSTh 1151 IPeoOpa3oBaHMsI YMCIOBBIX
BBIPAKCHUI.

CpaBHUBATh M YHIOPAJOYMBATH PALlMOHAJIBHBIE
YKCIa, BHITOJIHATE BEIYMCIEHUS C PAlMOHAIBHBIMA
quCcIaMu

4. U3mepenus, npubausxcenus, oyeHku. 3agucumocmu mexicoy eeauuunamu (20 uacos)

EnauHunel nsmepeHus JUIMHBI, IO,
0o0beMa, Macchl, BpeMEHH, CKOPOCTH.

IIpumepsl 3aBUCUMOCTEN MEXTY BETUIH-
HaMHU CKOpPOCTb, BPEMsI, PACCTOSTHUE; ITPOU3-
BOJIUTENILHOCTB, BpeMsl, paboTa; 11eHa, KOJIu-
4e€CTBO, CTOMMOCTb U Jp. IIpencrasienue 3a-
BHUCUMOCTEHN B BUJe popmyi. Beruucnenus
1o ¢opmynam. y Perienne TeKCTOBBIX 3a/1a4

BripakaTh 0THU €TUHUIIBI U3MEPEHUS BETUIH-
HBI B IPYTHX €AMHUIIAX (METPHI B KUIOMETpAX,
MUHYTHI B yacax H T. I1.).

OKpyTrisTh HaTypaJIbHBIE YHCIIA U JECATUYHBIC
JipoOu. BEITIONHATE MPUKUIKY B OIIEHKY B XOJI€
BBIYHCIICHUI.

MoaenupoBaTh HECIOKHbBIE 3aBUCUMOCTH C
MOMOIIBIO ()OPMYIT; BEITIOTHSTH BEIYUCIICHUS TIO
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apu(METHUECKUMH CIIOCOOaMu

bopmymnam.

Hcronp30BaTh 3HAHUS O 3aBUCHMOCTSIX MEXKIY
BEJIMYMHAMU (CKOPOCTb, BpEMsl, pacCTOsIHHE; pado-
Ta, IPOU3BOANTEIHHOCTD, BpeMs H T. II.) IPH pe-
IICHUU TEKCTOBBIX 3a]1a4.

5. Dnemenmot anzeopwi (25 u)

Hcnons3oBanue OyKB sl 0003HAUCHUS
YHCE; ISl 3alUCH CBOMCTB apru(pMETHICSCKHIX
IEUCTBUI.

BykBeHHBIC BBIpAKCHHSI (BRIPAKEHUS C
nepeMeHHbIMH ). UnciioBoe 3HaueHne OyK-
BEHHOT'O BBIPAKCHHUSI.

VYpaBHeHue, KopeHb ypaBHeHuUs. Haxox-
JICHUE HEU3BECTHBIX KOMIIOHECHTOB apudme-
TUYECKUX IEUCTBUM.

JlexapToBbl KOOPAMHATHI HA MJIOCKOCTH.
[TocTpoeHre TOYKHU O €e KOOpAHHATAM,
onpeiesieHue KOOpAMHAT TOUKHU Ha TIOCKO-
CTH

UwuTaTh 1 3aIIMChIBATh OYKBEHHBIC BBHIPAKCHUS,
COCTaBIISATh OYKBCHHBIE BBIPAKCHHUS 110 YCIIOBUSIM
3a7a4.

BbraucnsaTh unciaoBoe 3HaUeHHEe OYKBEHHOTO
BBIPOKCHHS TIPH 3aJaHHBIX 3HAUYCHUSX OYKB.

CocTaBisiTh ypaBHEHUS MO YCIOBHUSM 3a]1a4.
Pemate nmpocreiiime ypaBHEHUs Ha OCHOBE 3aBH-
CUMOCTEH MEX1y KOMITOHEHTaMH apupMeTuye-
CKUX JEHUCTBUH.

CtpouTh Ha KOOPAMHATHOM IJIOCKOCTH TOYKH U
(buUryphI MO 33JaHHBIM KOOPIMHATAM; OTIPEILISTh
KOOPJAMHATHI TOUYEK

6. Onucamenvnas cmamucmuxa. Bepoamnocmo. Komounamopuka. Muoscecmea (20 u)

[IpencraBienue naHHBIX B BUJE TaOIULI,
nuarpamm, [IoHATHE O Cily4aiiHOM OIIBITE U
coObITUH. JIOCTOBEPHOE U HEBO3MOXKHOE CO-
ObITus. CpaBHEHHE 1LIAHCOB.

Pemenne kKoMOMHATOPHBIX 3a]1a4 epedo-
pOM BapuaHTOB. MHOKECTBO, JJIIEMEHT MHO-
xectBa. [lyctoe mHOKecTBO. [TogMHOXKeE-
ctB0. OOBEIMHEHHE U TTEPECEUCHNE MHO-
JKECTB.

WnmrocTpanus OTHOIIEHUH MEXAY MHO-
JKECTBaMHM C ITIOMOLIBIO Auarpamm Jiliepa-
Benna

W3BnekaTh nHpoOpMaLuIo U3 TabauIl ¥ 1ua-
rpamMM, BBITIOJIHATH BBIYUCICHUS IO TaOIHMYHBIM
JTaHHBIM, CPaBHUBATh BEJIMYMHBI, HAXOIUTb
HanOOJIbIIINE M HANMEHBIINE 3HAYCHUS U JIP.
BeimonusaTe cOop MH(GOpMAIMK B HECIIOKHBIX CITY-
Yasx, OpraHU30BbIBAaTh MHPOPMALIUIO B BUE Ta0-
JIMI ¥ IMarpamMm, B TOM YHUCJIE C TOMOIIIBIO KOM-
MBIOTEPHBIX MPOTPAMM

[TpuBOANTE MpUMEPHI CITy4aliHBIX COOBITUH,
JIOCTOBEPHBIX U HEBO3MOXKHBIX COObITHH. CpaBHHU-
BaTh LIAHCHI HACTYIUIEHUS! COOBITHIA; CTPOUTH pe-
YeBble KOHCTPYKIUU C UCIIOJIb30BAaHUEM CIIOBOCO-
yeTaHUi 6oJiee BEpOSTHO, MaJIOBEPOSATHO U JIp

BeimonHsATs Iepedop Bcex BO3MOKHBIX BapH-
aHTOB JUIs IepecyeTa 00bEKTOB HIIM KOMOMHALUA,
BBIJICJIATH KOMOMHAIINY, OTBEYAIOIINE 3aaHHBIM
YCIIOBHSIM

[TpuBOANTE IPUMEPHI KOHEYHBIX U OECKOHEU-
HBIX MHOKeCTB. HaxoauTh 00beuHenue u nepe-
ceueHre KOHKPETHBIX MHOXKeCTB. [IpuBOIUTE TIpH-
Mepbl HECJIOKHBIX KITaCCU(PUKAIMMA U3 Pa3INnYHbBIX
oOnacreil )KU3HU.

WnmtocTpupoBaTh TEOPETUKO-MHOKECTBEHHBIE T10-
HATHS C TOMONIBIO KPYTroB Dujepa

7. Haznaonan zeomempus (35 u)

Harnsansle npeacraBieHus o purypax Ha
IIJIOCKOCTH: MpsAMasi, OTPE30K, JIyd, yroJl, J0-
MaHasi, MHOIOyTOJIbHUK, TPaBUJIbHBII MHO-
TOYTOJIbHUK, OKPY’KHOCTb, KpyT. YeTsl-
PEXYTrOJIbHUK, IPSIMOYTOJIbHUK, KBaJpar.
TpeyronbHUK, BUIbI TPEYTOJbHUKOB

N306paxeHne reoMeTpuueckux puryp.
B3aumHoe pacnonoxenue IByX NpsMbIX,
JIBYX OKPYKHOCTEW, MIPSIMON U OKPYKHOCTH.

Jnuna otpeska, jomaHou. [lepumerp

Pacnio3naBaTh Ha yepTexax, pUCyHKax, B
OKpY’KaIOIIeM MUpEe TreoMeTpuyYecKre (PUrypsl,
KoH(urypauuu Guryp (II0cKue 1 NpocTpaH-
cTBeHHbIE). [I[puBOANTH MPUMEPHI aHAJIOTOB I'e0-
METPUUYECKUX PUTYP B OKPYXKAIOIIEM MUPE.

N300pakaTh reoMeTpuieckue GUrypsl U UX
KOH(UTYpaIiu OT PyKH U C UCIOJIb30BaHUEM Yep-
TEXHBIX HHCTPYMEHTOB. M300pakaTs reomeTpude-
ckue (Urypsl Ha KieTyaTon Oymare.

M3MepsATh C MOMOIIBIO HHCTPYMEHTOB U CpaB-
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MHOTOYIOJIbHUKA. ETMHUIBI N3MEpEHUS 11U~
Hbl. I3MepeHue IMHbI 0Tpe3Ka, MOCTPOCHUE
OTpE3Ka 3aIaHHOM JJIMHBL.

VYron. Bune! yrinos. ['panycHas mepa yr-
na. I3mepeHue 1 ocTpoeHue yrios ¢ Io-
MOIIIbI0 TpaHcnopTupa. [lonsTue miomaau
(GUryphI; e AMHUIIBI U3MEPEHUS TUIOLIA TN,
[Tnomane npsiMoyrosibHUKa, KBajapaTa. Pas-
HOBEJIMKHUE (PUTYPEI.

Harnsigaslie npeacTaBieHus o MpocTpaH-
CTBEHHBIX (Urypax: Ky0, napayienenures,
npusMa, nupamuja, map, cepa, KoOHyc, u-
auHp. M300paxkeHne CHMMETPUYHBIX (u-
ryp.

HUBATh UIMHBI OTPE3KOB U BEJIMYHHBI YTJIOB.
Ctpouth OTpE3KH 3aJaHHOM JIJTUHBI C TTOMOIIBIO
TUHEHKU ¥ IUPKYIIS U yTIIbl 3aJJaHHOW BEJTUYUHEI C
MOMOIIBIO TPaHCTIOPTUPA. BhipaxaTsh OJHN eTUHU-
11bl U3MEPEHUS JJIUH Yepe3 ApyTue.

BbruncnsaTh miomaay KBaapaToB U MpsSMo-
YrOJILHUKOB, UCIOIB3Ys (HOPMYJIBI TUIOMIAAN KBAI-
paTa u npsIMOYroJIbHUKA. BbIpaXkaTh OJTHU eIUHU-
11bl U3MEPEHUS TUIOIIAIU YEPE3 APYTHUE.

W3roraBnuBaTh NPOCTPaHCTBEHHBIE (DUTYPHI U3
pa3BEpTOK; paclo3HaBaTh pa3BEPTKH Ky0a, mapa-
Jenenumnesaa, MupaMmu/Ibl, HWIMHIpa U KoHyca. Pac-
CMaTpHUBaTh MPOCTEUIIINE CEUSHHSI TPOCTPaH-
CTBEHHBIX QUTYp, OJTy4yaeMble ITyTEM MIPEIMETHO-
IO WIM KOMIIBIOTEPHOI'O0 MOJIETMPOBAHUS, OIIpeie-
75Th X BuJ. COOTHOCUTH MPOCTPAHCTBEHHBIE (HU-
T'YpPbI ¢ UX MPOCKIMSAMU Ha MJIOCKOCTb.

Brruncnsate 00beMbl Ky0a U IpSIMOYTOJILHOTO
napaJiesienure 12, UCIoab3ys GopMyisl 00beMa
Ky0a U mpsIMOYTOJILHOTO Napasuienenunena. Boi-
pakaTh OJIHU €AMHUILIBI U3MEPEHUs1 00beMa uepe3
IpyTHe.

HccnenoBaTh 1 ONUCHIBATH CBOIICTBA F€OMET-
pudeckux ¢uryp (IIOCKUX U MPOCTPAHCTBEHHBIX ),
UCIOJIb3YS SKCIIEPUMEHT, HaOJI0IeHUE, U3Mepe-
HUe, MojienupoBanue. Mcroap30BaTh KOMITBIOTEP-
HOE MOJIEJIMPOBAHUE U SKCIIEPUMEHT JUISl U3yUEHUS
CBOICTB reOMETPUYECKHX O0BEKTOB.

MonenrpoBaTh reOMETPUUECKHE OOBEKTHI, HC-
NoJIb3yst OyMary, MiIacTUIMH, IPOBOJIOKY U Jp.
HaxoauTs B OKpy»KarolemM MUpe INIOCKKE U Ipo-
CTPAHCTBEHHBIE CUMMETPUYHBIE (PUTYPBHI.

Pemats 3a1aun Ha HaXOXKAEHHUE JUIUH OTPE3KOB,
NEPUMETPOB MHOTOYTOJIbHUKOB; TPalyCHONH MepBI
YIJI0B; IJIOMIAeH KBaAPaTOB U MPSMOYTOJIbHUKOB;
00BbeMOB KyOOB U IIPSMOYTOJIbHBIX Hapaijienenu-
neaoB. BeiiensaTs B yci10BUM 3a/1a4M JaHHBIE, He-
00XOAMMBIE ISl PELIeHUs 3aa4H, CTPOUTh JIOTH-
YECKYIO LIETIOUKY PacCyX/I€HUMH, COMOCTABIIATh MO-
JY4EeHHBIH pe3ynbTaT ¢ yCIOBUEM 33/1a4H.

N300paxaTh paBHbIE PUTYpBI; CHMMETPUYHBIE
burypsl.

KoHcTpynpoBaTh OpHaMEHTHI U TTAPKETHI, H300-
pakast X OT pyKH, C IIOMOIIbIO HHCTPYMEHTOB, a
TaKXe UCIOJIb3ys KOMIBIOTEPHBIE TIPOTPAMMBI.

Pe3zepes epemenu 20 u.

AJITEBPA 7-9 kaaccsl (Bcero 306 1)

1. leiicmeumenwvhwie yucna (15 u)

MHOXeCTBO HaTypaJIbHBIX YUCEJI, MHO-
KECTBO LECJIbIX, MHOXKCCTBO pallMOHAJIb-
HBIX.PaI_II/IOHaJ'IBHOC YHCJIO KaK OTHOIICHHUEC

m
— , A€ m - 4eJI0€ YUCJIO, n - HaTypaJIbHOC.
n

CrereHs C 1EeIbIM TT0Ka3aTEIEM.

OnuceIBaTh MHOYKECTBO LIEJIBIX YHCET, MHOXE-
CTBO PALIMOHAJIBHBIX YHCEN, COOTHOILIEHNE MEXIY
9TUMU MHOXKECTBaMU.

CpaBHUBaTh U YHOPSAJOYUBAThH palliOHAJIbHBIE
YHCJIA, BBIITOIHATH BEIYUCIICHUS C PAallUOHAIILHBIMU
YUCJIaMH, BBIYNCIIATh 3HAYEHHS CTENIEHEH C LIEJIBIM
[IOKa3aTENEM.
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KBanparsbiii kopeHb u3 uncia. Kopens
TPEThEHl CTEMEeHU. 3aMUCh KOPHEU C TOMO-
IIBIO CTETNEHU C IPOOHBIM MOKAa3aTeNEeM.

[TonsiTrie 06 MppaLlMOHATIELHOM YHCIIE.

HppanmoHanbHOCTh YKCIia V2 1 Hecomsme-
PUMOCTH CTOPOHBI U TUArOHANIM KBaJAparta.
JecsTuunble MpUOIUKEHUS UPpa-
UOHATBHBIX YHCEIL.

MHOK€eCTBO ACHCTBUTEIBHBIX YHUCEIT,
MPEJICTABICHHUE JCHCTBUTEIBHBIX YnCeN Oec-
KOHEYHBIMH JIeCATUYHBIMU Apo0siMu. Cpas-
HEHUE JCHCTBUTEIBHBIX YUCEL.

B3aumHO 0/1HO3HAYHOE COOTBETCTBHE
MEXIY JEeHCTBUTEIbHBIMU YUCIAMH U TOYKA-
MU KOOPJIMHATHOM mpsiMoi. YK CIIOBBIE MPO-
MEXYTKHU: HUHTEPBAJ, OTPE30K, JTy4

dopMynHpoBaTh ONpPeEICHUE KBAIPATHOTO
KOpHs U3 uncia. Mcnonb3oBath rpaduk GyHKIIUNA
y= x? JUISL HAXOXKIEHUS KBAIPATHBIX KOpHEW. BhI-
YUCIIATh TOYHBIE U PUOIMKEHHBIE 3HAUYEHUS KOP-
HEH, UCTIONB3Ys TPU HEOOXOAUMOCTH KAJIbKYIIS-
TOP; MPOBOJUTH OLIEHKY KBaJAPAaTHBIX KOPHEH.

dopMynHpOBaTh ONPEIEIICHUE KOPHS TPEThEel
CTEMNEeHH; HAXOIUTh 3HAUCHUS KYOHMUECKUX KOPHEH,
IPH HEOOXOIMMOCTH HUCIIOJIb3Ys KAbKYIISITOP.

HccnenoBaTh cBOWCTBA KBaIPaTHOTO KOPMS,
KyOHUYECKOTO KOPHS, TPOBO/ISI YUCIOBBIC IKCIICPH-
MEHTBI C UCTOJIb30BAaHUEM KAJIbKYISATOPA, KOMITb-
oTepa.

[TpuBOIUTE MpUMEPHI UPPAIMIOHATBHBIX YUCEIT;
pacno3HaBaTh pallMOHAJIbHBIE U UPPAIIMOHATIBHBIE
qrcia; 1300paxarh yhciia TOUKaMyd KOOPJUHATHON
IIPSAMOM.

Haxoauts necsTuuHble MPUOINKEHHS paIuio-
HaJbHBIX U UPPALMOHATLHBIX YHCEN; CPABHUBATH U
YIOPSAOYMBATH IEHCTBUTEIbHBIC YHCIA.

OnuchIBaTh MHOKECTBO JIEUCTBUTEIIBHBIX YH-
Cell.

Hcnonp30BaTh B MMCbMEHHOW MaTEMAaTHYECKON
peun 0003HaYeHUs U TpaudecKue N300paKeHUS
YHCJIOBBIX MHOKECTB, TEOPETHKO-MHOKECTBEHHYIO
CHUMBOJIUKY.

2. U3mepenus, npuoausxcenus, oyenku (10 u)

[TpubmmkeHHOE 3HAUeHUE BEIUYUHBI,
TOYHOCTb NpUOINKEHUS. Pasmepbl 00bEKTOB
OKpY’KaloIIero Mupa (0T 3JI€eMEHTapHbIX Ya-
ctull 10 BeenenHnoi), JMTeIbHOCTh MPOoIec-
COB B OKpY’KarollieM Mupe. Belienenue MHO-
xuTensd - creneHy 10 B 3amucH yucona.

[Ipuknaka v OLlEHKa pe3yIbTaTOB BbIUYHC-
JICHUM.

Haxonautk, aHain3upoBaTh, COMOCTABIATH YK C-
JIOBBIE XapPaKTEPUCTUKH OOBEKTOB OKPYKAFOIIIETO
Mupa.

Hcrnonp30Bath 3amuch YKceN B CTAHIAPTHOM
BUJIE JIJIS1 BRIPQXKEHUS pa3MepoB 00BEKTOB, U~
TEITBLHOCTH MPOIECCOB B OKPYKAIOIIIEM MUPE.

CpaBHMBATh YKCIIa U BETUYUHBI, 3aIIICAHHBIE C
HCIIOJIb30BaHueM cremneny 10.

Hcnonk3oBatk pasHbie (OPMBI 3aITUCH MPU-
OMMKEHHBIX 3HAYEHHIT; 1eN1aTh BBIBOJIBI O TOUHO-
CTH MPUOIMKEHHS 110 UX 3aIUCH.

BrITIOTHATE BEIYUCIIEHUS C PEATBHBIMU JIAH-
HBIMH.

BBITIOTHATE TPUKUIKY U OLIEHKY PE3yJIbTaTOB BhI-
YHUCIICHHUH.

3. Bseoenue ¢ anzeopy (8 u)

BykBeHHble BbIpakeHHUsI (BBIPaXKEHUS C
nepeMeHHbIMH). YncoBoe 3HaueHne OyK-
BEHHOI'O BbIpakeHUs. J[OIMyCTUMBIE 3HAYEHUS
nepemMeHHbIX. [lofcTaHOBKa BEIpaKEHUN
BMECTO IIEPEMEHHBIX.

IIpeoOpazoBanne OyKBEHHBIX BBIPAXKEHUIH
Ha OCHOBE CBOMCTB apU(PMETUUECKUX JIeH-
cTBH. PaBeHCTBO OyKBEHHBIX BBIPAKEHUI.
ToxnmecTBo.

BrImoHATE S1eMeHTapHbIE 3HAKOBO-
CUMBOJINYECKUE TCUCTBUS: IPUMEHSTh OYKBBI JUIS
0003HAYEHHS YUCETI, IS 3aIHCH OOIINX YTBEP-
JKIACHHI; COCTABIIATH OYKBEHHBIC BBIPAXKEHUS TIO
YCJIOBHSIM, 33JJaHHBIM CJIOBECHO, PUCYHKOM WJTH
4epTeKOM; TPeoOpa3OBLIBATH alreOpaniecKue
CYMMBI U TIPOU3BEICHUS (BBITIOTHATH IPUBEACHUE
MOIOOHBIX CIaraeMbIX, paCKpPBITHE CKOOOK, yIpO-
IIEHUE TIPOU3BEIACHUN ).

Boruncnsate uncnoBoe 3HaYeHHe OyKBEHHOTO
BBIPOKEHHS; HAXOUTh 00JIaCTh JOIMYCTUMBIX 3HA-
YEHUN NEPEMEHHBIX B BHIPAXKCHUH.
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4. Muozounenwt (45 u)

CreneHb ¢ HaTypaJIbHBIM [T0OKA3aTEIEM U €€
cBoiicTBa. OIHOUIEHBI M MHOTOUJIeHbI. CTe-
neHb MHoOrouwieHa. Clo)KeHue, BBIYUTaHHE,
YMHOX€HHE MHOTOwieHOB. Dopmyibl co-
KpalieHHOTo yMHOKeHus. [IpeoOpazoBanue
1EJIOr0 BIpaXKEHUS B MHOTOWIeH. PaznoxeHue
MHOTOYIeHa HA MHOYKHUTETH.

MHorouieHsl ¢ 01HOM niepeMeHHo. KopeHb
MHorowieHa. KBaipaTHblil TpexulieH, pasioxke-
HIHE KBAJPaTHOTO TPEX4JieHa HA MHOXKUTEITH.
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dopMynHpOBaTh, 3aMMUCHIBATH B CHAMBOJIHYEC-
CKOH (hopMe 1 000CHOBBIBATH CBOIMCTBA CTEIIEHU C
HaTypaJbHBIM TIOKa3aTelieM; IPUMEHSTh CBOMCTBA
CTETeHHM sl peoOpa3oBaHsI BRIPAKEHUN U BbI-
YHUCICHUH.

BbImonHsTh IeHCTBHS ¢ MHOTOWICHAMI.
Jloka3bIBaTh (JOpMyJIbl COKPAIIEHHOTO YMHOMKEHWS,
MIPUMEHSTh MX B IIPE0OPA30BaHUSIX BHIPAXKECHHUI 1 BbI-
YHCJIEHUSIX.

BrImonssaTs pazinokeHre MHOTOWICHOB HA MHOKHUTE]TH.

PacriozHaBath KBaIpaTHBIN TPEXWICH, BEISICHSTh
BO3MOYKHOCTb Pa3IOyKEHHUS HA MHOYKUTEIH, TIPE/ICTaB-
JISITh KB IPATHBIA TPEXWICH B BUJIC TIPOM3BEICHHS JTU-
HEMHBIX MHOXKUTEIICH.

[TpumensiTh pasmyunbIe (GOPMBbI CAMOKOHTPOJIS ITPH
BBITTOJTHEHNH [IPE0OPA30BaHH.

5. Anzeopauueckue opoou (22 u)

AureOpanyeckas 1poOb. OCHOBHOE CBOMCTBO all-
reOpanueckoit qpoou. CokpallieH|e Ipooeii.
CriokeHue, BBIUMTaHUE, YMHOXKCHHUE, JICTICHUS
arreOpardeckux apooeii. CTerneHb ¢ eTbIM IOKa-
3aTeJieM U ee CBOMCTBA. PalmoHasbHbIe BIpasKe-
HUS U VX IpeoOpa3oBaHusl. JloKa3aTenbCTBO TOXK-
JICCTB.

®opMyarpoBaTh OCHOBHOE CBOMCTBO aireOpanye-
CKOM JIpoOu ¥ IPUMEHSATH €r0 ISl TpeoOpa3oBaHust
JpoOeit.

BemonmssaTs nelicTBrs ¢ anreOpandecKuMu poosi-
mu. [IpeacTapiaTs 1ien1oe BeIpaykeHre B BUJIE MHOTO-
YJIeHa, JPOOHOE — B BUJIE OTHOLIEHNS] MHOT'OWIECHOB;
JIOKa3bIBaTh, TOX/IeCTBA. DOPMYIUPOBATH OIPE/IETICHUE
CTETIeHH C LIeJIbIM IToKasaresieM. PopMyaMpoBaTh, 3aru-
ChIBaTh B CUIMBOJIMYECKOH (hOpME U MILTFOCTPUPOBATH
HpUMepaMH CBOMCTBA CTEIEHH C LIEJIbIM TTOKa3aTeNeM;
IIPUMEHSTH CBOMCTBA CTETIEHH JUIS IPEOOPA30BAHNS Bbl-
PaKEHUI U BBIYUCIICHUN.

6. Keaopamnuwie kopnu (12 u)

[NonstTHE KBaIpaTHOTO KOPHST; apr(MeTHIe-
CKOTO KBAJIPATHOIO KOpHsI. Y paBHEHHE BHJIA X~ =
a. CpoiicTBa apuhMEeTUIECKUX KBAIPATHBIX KOP-
Heil: KOpeHb U3 POU3BEIEHHS, YACTHOT O, CTeTle-

2 _
HH; TOXKIECTBA ( Ja )" =aq, tnea >0,

2 = 7| -
la |a| . IIpumeHeHune cBOICTB apudmeTH
YecKUX KBAJJPATHBIX KOPHEN K MPeoOpa3oBaHUIO

YHCJIOBBIX BRIPAKCHUI M K BBIYHCIICHHSIM

JlokazpIBaTh CBOMCTBA apU(METUUECKHX KBaJIpaT-
HBIX KOpHEH; PUMEHSITh NX K PeoOpa30BaHHIO BbIpa-
YKECHU.

Bbruamcrnsits 3HaUeHNs BBIPOKEHHH, CONIEp KaILX
KBAJIpaTHbIC KOPHH; BBIPAYKAaTh TIEPEMEHHBIE U3 TeOMET-
pUYECKUX U (PU3IYECKUX (HOpMYIL.

HccnenoBars ypaBHEHHE X~ = @, HAXOAUTH TOYHBIE
U NIpuOIKeHHbIe KOpHU 1pH a > 0.

7. Ypasnenus c 00noi nepemennoi (38 u)

YpaBHeHue ¢ ojHOI nepeMeHHor. KopeHb
YpaBHEHMUSL.

CBoiiCTBa YMCIIOBBIX PaBEHCTB. PaBHOCHITL-
HOCTb YPaBHEHUI.

JIuneliHOe ypaBHEHue. PelieHne ypaBHeHU,
CBOZSALLUMXCS K JIMHEWHBIM.

KBanparnoe ypaBnenue. Henonnele kBagpar-
Hble ypaBHeHUs. DopMyria KOpHEI KBapaTHOTO
ypaBHeHus1, Teopema Buera. Perienne ypasae-
HUI, CBOIALMXCA K KBaIpaTHbIM. brkBaiparHoe
ypaBHEHHE.

[IpumepsI peleHrs: ypaBHEHUIN TPETHEN 1
YETBEPTOM CTeTIeHeN pasiioyKeHNEM Ha MHOXKUTE-
JIN.

[TpoBoaUTH TOKA3aTENBHBIE PACCYKICHUS O KOPHSIX
YpaBHEHUSI C OTIOPOH Ha OTpe/ieieHre KOpHs, (PyHKIIU-
OHAIBHBIE CBOMCTBA BHIPAKECHUIA.

Pacrio3naBars MHENMHBIE U KBaJpaTHBIE YPABHEHUS,
TIETIBIE 1 IPOOHBIC YPaBHEHHUSL.

Pemiats muHelHbIe, KBaipaTHbIC YpaBHEHMS, a TaK-
K€ YpaBHEHWUsI, CBOIAIIMECS K HUM; PEIIaTh JPOOHO-
PalOHAIILHBIC YPABHEHMSI.

HccnenoBats KkBajipaTHBIE YpaBHEHHUS T10 JICKPH-
MHHAHTY 1 KO3 UImeHTam.

Periats TekCTOBBIE 33/1aUH ATEOPANIECKHAM CIIOCO-
OOM: TIePEXO/IUTH OT CIIOBECHOM (hOPMYIHPOBKH YCIIO-
BUSI 33/1a9H1 K aJIreOpandeckoi MOJIEIH ITyTEeM COCTaB-
JICHUsl YPaBHEHUST; pelaTh COCTABJICHHOE YPaBHEHUE;
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Perienre 1poOHO-PAIMOHATBHBIX YPABHECHUIH.
PerireHre TEKCTOBBIX 3a/1a4 areOpandecKum
CII0CO00M

MHTEPIPETUPOBATH PE3YIbTAT.

8. Cucmemut ypaenenuii (30 u)

VYpaBHeHue ¢ 1ByMs1 liepeMeHHbIMHU. JInHei-
HOE YpaBHEHHUE ¢ ABYMsI IEpeMeHHbIMU. | [pume-
PbI PEILICHNS YPaBHEHUH B LIEJIBIX YHACIIAX.

Cucrema ypaBHEHHH ¢ ABYMSI [IEPEMEHHBIMHU.
PaBHOCHIIBHOCTB cuCTEM ypaBHeHui. CrcteMa
JIBYX JIMHEWHBIX YPAaBHEHHUU C IBYMS’ TIEPEMEH-
HBIMH; PELICHNE TIOICTAHOBKOW U CIIOKECHHUEM.
Pemenue cucrem AByx ypaBHEHUM, OHO U3 KOTO-
PBIX JITHEHHOE, a IPYroe - BTOpo crenenu, [ Ipu-
MEpBI PELLICHNS CUCTEM HEJIMHEHHBIX YPABHEHUIA.

PelieHrie TeKCTOBBIX 3a71a4 allreOpanyecKum
CIIOCOOOM.

JlexapToBbI KOOPAMHATHI HA MJIOCKOCTH.
['padpuueckas uuTEpHpETALIUS YPABHEHUS C
JIBYMsI [IEPEMEHHBIMU.

['paduk nuHEHHOTO YpaBHEHHM C TBYMS
MEPEMEHHBIMH, YTJI0BON KOA(PDUIIUEHT mpsi-
MOM; YCIIOBHE NapaIJICIbHOCTH MPSIMbIX.

I'paduiku mpocTEHIINX HEITMHEHHBIX
ypaBHEHUH (T1apadoa, runepooiia, OKpyx-
HOCTB).

['padpuueckast uuTEpHpETALINS CUCTEMBI
YpaBHEHUH C ABYMsI IEPEMEHHBIMH.

OrpenensTs, sIBISETCS JIU Hapa Yrces peleHueM
JTAHHOTO YPaBHEHUSI C IBYMsI [IEPEMEHHBIMMU; ITPUBO-
JIUTb [IPUMEPBI PELLICHUI YpaBHEHHH C IBYMSI IIEpeMEeH-
HBIMH.

Pemate 3aaun, anreOpandeckoil MOJIEIBIO KOTO-
PBIX SIBIISIETCS YPABHEHHUE C IBYMSI IEPEMEHHBIM;
HAXOJIUTH LIeJIbIe PEILICHHS ITyTeM repedopa.

Periats crucrembl IBYX ypaBHEHHI C IByMS TIEpe-
MEHHBIMH, YKa3aHHbBIE B COICP KAHUM.

Pernats TeKCTOBBIE 33/1a4K AJIMeOPAIECKIM CIIOCO-
OOM: MIepeXOIUTh OT CIIOBECHOM (hOPMYIUPOBKH YCIIO-
BHISI 33/1a9H K alreOpanyeckoil MOJIENH ITyTeM COCTaB-
JIEHUS CHCTEMbI YPAaBHEHUIA; pellaTh COCTABICHHYIO
CHCTEMY YPaBHEHUI; IHTEPIPETUPOBATh PE3YIIbTAT.

Crtpouts rpadvku ypaBHEHUH C IBYMS Iiepe-
MeHHbIMU. KOHCTpyHpOBaTh SKBUBAJICHTHBIC peye-
BbI€ BBICKA3bIBAHUSA C UCTIOJIB30BAaHUEM alreOpan-
YECKOTO U TEOMETPUUECKOTO SI3BIKOB.

Hcnonk3oBath (HyHKIIMOHATBHO-TpaduuecKkue
MIPEACTABJICHUS JIs1 PEIICHUS U UCCIICIOBAHUS
YpaBHEHUU U CHCTEM.

9. Hepagencmea (20 u)

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

HepageHnctBo ¢ ogHOM nepeMeHHOM. PaB-
HOCHWJIbHOCTb HEPABEHCTB. JIMHENHbIE Hepa-
BEHCTBA C OJHOU nepeMeHHoN. KBagparusie
HEPaBEHCTBA.

CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU
MIEPEMEHHOMN

®opMynHpOBaTh CBOKMCTBA YMCIOBBIX HEpa-
BEHCTB, WJUTIOCTPUPOBATh X HA KOOPAUHATHOU
MPSIMOM, T0Ka3bIBAaTh aNreOpandecku; MPUMEHSTh
CBOMCTBA HEPABEHCTB B XOJI€ PEIICHHUS 3a1a4.

PacniozHaBath MHENHBIE U KBaJIpAaTHBIE HEpa-
BEHCTBA. PemaTe TMHEHbIE HEPABEHCTBA, CUCTE-
MBI JJUHEWHBIX HEPABEHCTB. PemaTe KBagpaTHbIE
HEPaBEHCTBA, UCIIONb3Ys IpapuUIeCcKre MPeaCcTaB-
JICHUS

10. 3asucumocmu m

excoy eeauyunamu (15 u)

3aBUCHMOCTh MEX]Ty BETUYMHAMH.

[IpencraBieHue 3aBUCUMOCTEN MEKTY
BeJIMUMHaMU B Buze Gpopmys. Beraucnenus
o ¢popmyram.

[Tpstmast mpomopIHOHATbHAS 3aBUCH-
MOCTB: 3aj1anue popmynoi, kodhunreHT
MPOMOPLIMOHATILHOCTH; CBOMCTBA [IpuMepsl
TIPSIMO TTPOTTOPITMOHAIIEHBIX 3aBHCHMOCTEH.

OOpaTHas TponopIoHaTbHAs 3aBUCH-
MOCTB: 3a1anue popmyioi, kodhumeHT
00paTHOH PONOPIIMOHATHLHOCTH; CBOMCTBA.
[Tprmepsr 0OpaTHBIX TPOTOPITUOHATBHBIX
3aBHCUMOCTEH.

Pemenwne 3a1a4 Ha IPSAMYIO POTIOPIIHO-
HAIBHYIO U OOPATHYIO POMOPIIUOHATBEHYIO
3aBHCHMOCTH

CoctaBiiath (HhOpMyJIbl, BIpaXKarollye 3aBUCH-
MOCTH MEXAY BEIMUYMHAMU, BBIYUCIIATH 10 (hopmy-
Jam.

Pacnio3znaBaTh npsMyto 1 00paTHyO Nponop-
LMOHAJIbHBIEC 3aBUCUMOCTH. Pemars TEKCTOBBIC 3a-
Jlaud Ha TPSIMYIO U OOpaTHYIO IPONOPIUOHATILHBIE
3aBHCHUMOCTH (B TOM YHUCJIE C KOHTEKCTOM U3
CMEXHBIX TUCIUIUINH, U3 PeaIbHOU KU3HN)

11. Yucnoevie pynkyuu (35 u)
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[Tonsitre Gynkuuu. O6macTh onpenene-
HUS U MHOXECTBO 3HaueHu# ¢pyHKuun. Cro-
coOwI 3ananus pyakuu. ['padux pyHKIHH.
CgoiicTBa GyHKIIUH, UX OTOOpaKEHHE Ha
rpaduke: Bo3pactaHue u yObIBaHUE QYyHK-
11U, HyJId QYHKIWH, COXpaHEHUE 3HAKA.
UreHue u noctpocHue rpad@uKoB (yHKIIHA.

[Tpumeps! rpadukoB 3aBUCUMOCTEH, OT-
pPaKAIOIIUX peaTbHBIC TPOIECCHI.

OYHKIINH, OMKUCHIBAIOLIUE MPSMYIO U 00-
pPaTHYIO IPOMOPIIMOHAEHEIC 3aBUCIMOCTH,
uX rpadukKu.

Jluneitnas pyHkIus, ee rpaguK U CBOM-
ctBa. KBagparuunas pynkuus, ee rpapuk u
cBoiicTBa. CreneHHble (PYHKIMU C HATYpaJb-
HBIMHU MTOKa3aTeasiMu 2 U 3, ux rpaduku u
cBoiicTBa. ['paduku GpyHkumit

y=Ax, y=¥x,y=.

Breruncsats 3HaueHus GyHKIUH, 3a1aHHBIX
dbopmynamu (Ipr HEOOXOIUMOCTH MCTIOJIB30BaTh
KaJIbKYJISATOP); COCTABIIATH TAOIUIBI 3HAUYCHUI
GyHKIHA.

Crpouts 1o Toukam rpaduxu pyHkmmid. Onu-
CBIBaTh CBOMCTBA (YHKIIMHM Ha OCHOBE €€ rpaduue-
CKOTO TIPEICTABJICHUSI.

MonenupoBaTh peanbHble 3aBUCUMOCTH C T10-
Motk Gopmyn u rpadukos. MHTEpIpeTHpOBATH
rpaduKy peanbHbIX 3aBUCUMOCTEH.

Hcnonb30BaTh (hYHKIIMOHATBHYIO CHUMBOJIHKY
JUTSI 3aIICH Pa3HOOOPa3HBIX (PAKTOB, CBSI3AHHBIX C
paccMaTpuBaeMbIMU (DYHKITUSAMH, 000TraIas OnbIT
BBITMIOJTHEHUS 3HAKOBO-CUMBOJIMUECKUX JIEHCTBUH.
CTpouth peueBbie KOHCTPYKIIUU C UCTIOIh30BAHU-
eM (YHKIHMOHATbHON TePMUHOJIOTHH.

Hcnonb30BaTh KOMIBIOTEPHBIE MPOTPAMMBbI
JUTSL UCCTIEIOBAHUM TIOJIOKEHUS Ha KOOPINHATHOU
TJIOCKOCTH TpaduKOB QYHKIMI B 3aBUCUMOCTH OT
3HAYCHHUH KO3(PPUIIMEHTOB, BXOAAIINUX B HOPMYITY.

PacnioznaBate BuibI n3ydaembix GyHKIuM. [To-
Ka3bIBaTh CXEMATUYECKH MOJOKEHUE HA KOOPIU-
HATHOH IJIOCKOCTH TpaguKoB HYHKIHMNA BUAA

k
y=kx,y=kx+b,y:—,yzaxz’yzaszrc,
X

y = ax’+bx + ¢ B 3aBHCHMOCTH OT 3HAYCHHIT KO-
3¢ puIeHToB, BXOAAIUX B (POPMYIIHIL.

Crpouts rpaduku n3ydaeMbIX pyHKLINN, ONH-
CBhIBaTh UX CBOMCTBA.

12.Yucnoewvie nocredosamenvnocmu. Apugpmemuueckasn u ceomempuueckasn npozpeccuu (15 u)

ITonsATHE YUCIIOBOM ITOCIIEI0BATENBHO-
CTH. 3a/1aHK€ TIOCIIEI0BATEIbHOCTH PEKYP-
peHTHOM (opMmysoi 1 GpopmMyIoii n -ro die-
Ha.

Apudmerndeckas 1 reoMeTpuiecKas
nporpeccuu. @opmMyIibl 0 To uieHa apupme-
TUYECKON U TEOMETPUUYECKON IIPOrPECCUN,
CYMMBI IIEpBbIX 71 WieHOB. M300pakeHue
YJICHOB apu(METHUECKONW U TeOMETPUIECKON
IIPOrPECCUM TOUYKAMM KOOPAMHATHOM IIIOC-
KOoCTH. JIMHEeHHBIN U SKCIOHEHIIUAJIbHBIN
poct. Cl0KHbI€ TPOLIEHTHI

[TpuMeHsTh HHAECKCHBIE 0003HAUEHUS, CTPOUTH
peueBble BhICKa3bIBaHMSI C UCIIOJIB30BAaHUEM Tep-
MUHOJIOTHH, CBSI3aHHOM C IMTOHATHEM I10CIIE]0BA-
TEJIBHOCTH.

BbruncnsaTe 4neHsl NOCIeA0BaTENbHOCTEN, 3a-
JAaHHBIX (POPMYJION 71 -TO YJieHa UM PEKYPPEHTHOU
dbopmynoit. YcTaHaBIMBaTh 3aKOHOMEPHOCTD B O-
CTPOCHMH MOCIEA0BATEIIBHOCTH, €CIIU BBINMCAHBI
NepBbIe HECKOJIBKO €€ UJIeHOB. M300paxarh 4eHbI
IIOCJIETI0BATEIbHOCTH TOYKAMH Ha KOOPAUHATHOMN
IIJIOCKOCTH.

Pacnio3naBaTh apudMeTndecKkyro u reoMeTpu-
YeCKYI0 MPOrpeCcCUy NMPH pa3HbIX crlocobax 3aa-
HUs. BBIBOOUTE HAa OCHOBE TOKa3aTeNIbHBIX pac-
CyXKJIeHHH popMyJIbl 00IIEro WieHa apudMeTnue-
CKOW M T€OMETPUYECKON ITPOrpeECCUil, CYMMBI IIEp-
BBIX /1 YJIEHOB apH(PMETHUECKOI U reomMeTpHuye-
CKOM MPOTPECCUM; PelIaTh 3aa41 C UCIIOJIb30Ba-
HUEM 3THX (OPMYIL.

PaccmarpuBars npuMepsl U3 peasibHON KU3HH,
WITIOCTPUPYIOIIME U3MEHEHUE B apu(PMETHIECKO
IIporpeccuu, B TeOMETPUYECKON IPOTPECCHH;
n300pakaTh COOTBETCTBYIOIINE 3aBUCIMOCTH I'pa-
buyecku.
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Pemars 3a1aun Ha CI0XHBIE IPOLIEHTHI, B TOM
quCIIe 3aJa4d U3 PeasIbHOM IPAKTUKHU (C UCTIONb30-
BaHUEM KaJIbKYJSATOPA)

13. Onucamenvnana cmamucmuxa (10 u)

[IpencraBneHue 1aHHBIX B BUJE TAOJIHII,
nuarpamm, rpadukoB. CinydaiiHas H3MEHYH-
BOCThb. CTaTUCTUYECKHUE XAPAKTEPUCTUKHU
HaboOpa JaHHBIX: CpeaHee apupMETHIECKOE,
MeuaHa, HauooJblee 1 HauMEHbIIee 3Ha-
YeHUS,
pasmax, aucrnepcus. PenpeseHTaTuBHbIE U
HEepeNpe3eHTaTUBHBIC BEIOOPKH.

W3Biiekath HHOOPMALIMIO U3 TAOJIHII U JIHA-
I'PaMM, BBIIIOJIHATH BEIYMCIICHUS 110 TAOJIMYHBIM
JaHHbIM. OnpeeiaTh Mo JuarpaMmmam HanOoJIb-
M€ 1 HAUMEHBIIINE JaHHbBIE, CPABHUBATH BEITHYU-
HEL.

Opranu30BbIBaTh HH(GOPMAIIUIO B BUIC Ta0JIHII,
CTOJIOYATHIX M KPYT'OBBIX JHArpamMm, B TOM YHUCIIE C
ITOMOIIBIO KOMITBIOTEPHBIX IPOIPAMM.

[TprBOIUTH IPUMEPHI YHCIOBBIX TAHHBIX (I1e-
Ha, POCT, BPEMs Ha JOPOTY H T. [I.), HAXOJAUTh
cpenHee apupMeTHIecKoe, pa3Max, JUCIICPCHIO
YHCJIOBBIX HAOOPOB.

[TpuBOIUTE CONEpIKATEIILHBIC IIPUMEPHI KC-
MOJIb30BaHUS CPEAHUX U JUCIICPCUH JIJIs OITUCAHUS
JAaHHBIX (YPOBEHB BOJIBI B BOJIOEME, CIIOPTUBHBIC
MOKA3aTeNH, OTPECIICHUE TPAHUI] KIIMMAaTHICCKUX
30H)

14. Cayuaiinvie coovimus u éeposmuocms (15 u)

[TonsiTHe, O ciiydailHOM OIBITE U CIy4aii-
HOM COOBITHH. DJeMeHTapHbIe coObITUs Ya-
CTOTa CIIy4aiiHOTO coObITUA. CTaTUCTHYE-
CKHI MOJXO/T K MOHATHIO BeposiTHOCTH. Heco-
BMeCTHBIE COObITHSI DOpMyIia CIOKEHHS Be-
posiTHOCTEN. BEpOsTHOCTH MPOTUBOIIOIOXK-
HBIX COOBITUN. He3zaBucumbie COOBITHS.
YMHOKEHUE BepoaTHOCTER. Jl0OCTOBEpHBIE U
HEBO3MOJKHBIE COOBITHS. PABHOBO3MOXKHOCTD
cobpiTuii. Kimaccuueckoe onpeneneHue Bepo-
ATHOCTHU

[TpoBOIUTH ciTydaliHbIE YKCIIEPUMEHTHI, B TOM
YHUCJIE C TTIOMOIIBI0 KOMITBIOTEPHOTO MOJICIIMPOBa-
HUS, MHTEPIPETUPOBATh UX Pe3yabTaThl. Berumc-
JIATh 9aCTOTY CIAYY9alHOTO COOBITHS;, OLICHUBATH
BEPOATHOCTH C MTOMOUIBIO YaCTOTHI, MOTYYCHHON
OIBITHBIM ITYTEM.

[TpuBOAUTHL IPUMEPHI JOCTOBEPHBIX U HEBO3-
MOJKHBIX COOBITHI. OOBACHATH 3HAYUMOCTH MaJIO-
BEPOSTHBIX COOBITUI B 3aBUCUMOCTH OT HX TI0-
CIICACTBHIA.

Pemate 3a1aun Ha HaXOXKIEHUE BEPOSITHOCTEN CO-
OBITHI.

[IpuBOAMTE TPUMEPHI TPOTUBOIOIOKHBIX CO-
ObITHi. Mcronb30BaTh MpH pelIeHnH 3a7a4 CBOM-
CTBO BEPOSITHOCTEH MPOTUBOIIOJIOKHBIX COOBITHIA.

15. Inemenmol komounamopuxu (7 u)

Pemenne koMOMHATOPHBIX 3aa4 Hepedo-
pom BapuanToB. KomOrHaTopHOE npaBuio
yMHOXeHus. [lepecTaHOBKM U akTOpHa

BeinonsaTe nepe®op Bcex BO3MOXKHBIX BapH-
aHTOB JIJIA TIepecyeTa 0OHEKTOB UM KOMOMHAITUH.

[TpuMeHATH paBUII0 KOMOMHATOPHOTO YMHO-
KEHMSI JUUIsl pELIeHMs 3a/1a4 Ha HaX0XACHHUE YKciia
00BEKTOB WJIM KOMOMHAIMH (THaroHaaIl MHOTO-
YTOJIbHHUKA, PYKOIIOXKATHS, YUCIIO KOJIOB, IIU(POB,
napoJseu U T. IL.).

Pacnio3naBaTh 3a71aun Ha OIpeieieHHe Yuciia
IIEPECTAHOBOK U BBIIIOJIHATH COOTBETCTBYIOILINE
BBIUHCIICHHUSI.

Pematp 3a1aun Ha BEIYHUCIIEHUE BEPOSITHOCTH C
IPUMEHEHHEM KOMOMHATOPUKH

16. Muosicecmea. Inemenmut Jlocuxu (5 u)

MHO0ecTBO, IEMEHT MHOXKECTBA, 3aja-
HHUE MHOKECTB MEPEUNCICHUEM DIIEMEHTOB,
XapaKTEPUCTUUECKUM CBOMCTBOM. CTaHIapT-
HbIe 0003HAYCHHSI YUCITOBBIX MHOKECTB. [1y-

[TpuBOIUTE NpUMEPHl KOHEUHBIX U OECKOHEY-
HBIX MHOKeCTB, HaxoauTe 00beMHEeHuE U Tiepe-
CE€YEHUE KOHKPETHBIX MHOXECTB, PA3HOCTh MHO-
’KeCTB. [IpuBOANTE IPUMEPBI HECIIOKHBIX KJIACCH-
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CTO€ MHOECTBO U ero obo3navyenue. [lox-
MHOkecTBO. O0beIMHEHNE U TepeceueHne
MHOXECTB, pa3HOCTh MHOeCTB. MuttocTpa-
1[Usl OTHOIIEHUN MEX]Ly MHOXECTBAMH C TO-
MOILBIO Juarpamm Oiepa-BenHa.

Onpenenenrie. AKCMOMBI U TeopeMbl. [o-
Ka3aTenbCTBO. JJoKa3aTenbCTBO OT MPOTUBHO-
ro. Teopema, oOparHas manHou. [Ipumep u
KOHTPIPUMED.

Nnmoctpanust OTHONIEHUH MEXK1y MHO-
JKECTBAMH C IMOMOIIIBIO JUarpaMm Ditiepa-
Benna.

[TonsiTHe 0 paBHOCUIILHOCTH, CII€JI0BA-
HUU, YIOTpeOJIeHUE JIOTUYECKUX CBSI30K €CIIU

.., TO ..., B TOM U TOJIBKO TOM ciy4ae. Jloru-
YECKHUE CBSI3KH U, UJIH.

bukammii.

Hcnons30BaTh TEOPETHKO-MHOKECTBEHHYIO
CHUMBOJIMKY H SI3BIK IIPH PELICHUH 3a7a4 B X0JI€
U3y4YCHUS Pa3INYHBIX Pa3/ieNioB Kypca.

BocmpousBoauts popMyIHpoBKH ompeaese-
HUI{; KOHCTPYUPOBATh HECIIOKHBIC OTIPEICIICHHS
CaMoCTOsTeNIbHO. Bocrpon3BoauTs GopMynupoB-
KU M JIOKA3aTeIbCTBA U3YUYCHHBIX TEOPEM, IIPOBO-
JUTh HECJIOKHBIE JOKA3aTEILCTBA CAMO-
CTOSITEIBHO, CCBUIATHCS B X0ZIe 00OCHOBAHMH Ha
OTIpeieNIeHNs], TEOPEMBI, AKCHOMBI.

WiroctpupoBaTh MaTeMaTHUECKHE TOHATHS U
YTBEpXKICHU ITpuUMepaMu. Vcrons30BaTh mpumMe-
PBI U KOHTPIIPUMEPHI B apTyMEHTALUH.

KonctpyupoBaTth MaTeMaTudecKue mpeioxe-
HUSI C TIOMOIIBIO CBSA30K, €CJIH ..., TO ..., B TOM U
TOJIBKO TOM CIIy4ae, JIOTHYECKUX CBSI30K U, WIIN.

Pe3epe epemenu 4 u

T'EOMETPUS 7—9 kaaccesl (sceco 204 y)

1. Ipsamvie u yenot (20 u)

Touka, npsAmMas, I10cKoCTh. OTPE30K,
ayd. Yron. [Ipsamoit yromn, ocTpslil U TyIou
YIJIbl, Pa3BEPHYTHIN yroil. BepTukaibHble U
CMEKHBIE YIUIbl. BuccekTpuca yria u ee
cBOoicTBO. CBOMCTBA YIJIOB C IMapaJlIe/IbHbI-
MU U IIEPIEHAUKYJIIPHBIMU CTOpOHaMu. B3a-
MMHOE PacIlOJI0KEHUE NMPSAMBIX Ha IIOCKO-
CTH: ITapAJUICIIbHBIEC U IIEPECEKAIOLIUECS TIPS-
Mmele. [lepniennukynsapHele npsmsele. Teopemsl
0 MapaJuIeIbBHOCTU U NEPIEHANKYIIPHOCTH
npsiMbIX. [leprneHanKynsip u HakJIOHHAs K
npsimoid. CepelMHHBIN NEPIEeHIUKYISp K OT-
pE3KY.

I'eomerpuyeckoe mecto Touek. Meron
reoMeTpudeckux Mect Touek. CBoiicTBa Ouc-
CEKTPHCHI YIJIA U CEPEIMHHOTO MEPIEHANKY-
Jspa K OTPE3Ky

DopMyIMpOBaTh ONPEAEIECHUSI U HIUTFOCTPUPO-
BaTh IIOHATHS OTPE3Ka, JIyda; yIia, Ipsmoro,
OCTpOro, TYIIOTO ¥ Pa3BEPHYTOIO yIJIOB; BEPTU-
KaJbHBIX U CMEXHBIX YIJIOB; OUCCEKTPHUCHI yIIa.

Pacrnio3HaBaTh Ha yepTexax, U300paxars,
(dbopMynupoBaTh ONPEACIICHUS TapaJIeIbHbIX
HPSMBIX; YIJIOB, 00Pa30BaHHBIX MPH NEPECEUEHUN
JIBYX ITapajuIeNIbHBIX NPAMBIX CEKYLIEH; IEPIECHIN-
KYJISIPHBIX IIPSIMBIX; IEPIEHANKYIISAPA U Ha-
KJIOHHOM K IIPSIMOi; CEpEIMHHOIO MEPIEH UK YIS~
pa K OTpE3KY.

OOBICHSATH, YTO TAKOE TEOMETPUIECKOE MECTO
TOYEK, IPUBOJUTH IIPUMEPBI T€OMETPUUECKUX MECT
TOYEK.

DopMyIMpOBaTh AKCUOMY TapajlIEIbHBIX MPAMBIX.

@opMyIMpPOBATh U JOKA3bIBATh TEOPEMBI, BbI-
paxkarolue CBOMCTBAa BEPTUKAIBHBIX U CMEKHBIX
YTJIOB, CBOMCTBA ¥ IPU3HAKYU NAPAIIJIEIbHBIX TIPS-
MBIX, O €IMHCTBEHHOCTH IEPIICHIUKYIIApA K Mpsi-
MO, CBOMCTBE NEPIEHANKYJIAPA U HAKIIOHHOM,
CBOMCTBaX OMCCEKTPUCHI yTJIa U CEPeIMHHOrO Tep-
MIEHUKYJSIpa K OTPE3KY.

Pemate 3a1a4u Ha IOCTPOEHUE, 1OKA3ATEb-
CTBO Y BBIYHCIICHUA. BBIIEATE B yCIIOBHH 3a1a4n
ycIlIoBUE U 3aKiatodeHune. Onupasch Ha ycIOBHE 3a-
Jlaul, TPOBOJAUTH HEOOXOJUMBbIE JOKa3aTeIbHbIE
paccyxneHns. ConocTapisaTh NOTYyYEHHBIN pe-
3yJbTaT C YCIOBUEM 3aJ1a4U

2. Tpeyzonvhurku (65 u)

Tpeyronpauku. IIpsmoyronbsHsle, ocTpo-
YTOJIbHBIE U TYIIOYT'OJIBHBIE TPEYTOJIbHUKHU.
BeicoTa, Mmennana, buccexTpuca, CpeHss
JMHUSA TpeyrojbHUKa. PaBHOOEIpeHHBIE U
PAaBHOCTOPOHHHUE TPEYrOJIbHUKH; CBOMCTBA U
NPU3HAKH PABHOOEIPEHHOT'O TPEYrOJIbHHKA.

Pacnio3naBath Ha uepTexax, (OpMyJIHpPOBAThH
ofpeieNieHus1, U300pakaTh MPSMOYTOJIbHBIN, OCT-
POYTOJIbHBIN, TYMOYTOIbHBIN, pABHOOEAPEHHBIN,
PaBHOCTOPOHHUI TPEYrOJbHUKH; BBICOTY, MEIMA-
HY, OMCCEKTPHUCY, CPETHIONO JIMHUIO TPEYTOJIbHHKA.

DopMyIMpPOBaTh ONPEAEIEHUE PABHBIX TPe-
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[Tpu3HaKku paBeHCTBA TPEYTOJILHUKOB.
[Tpu3Haku paBeHCTBaA MPSAMOYTOIbHBIX Tpe-
yroJIbHUKOB. HepaBeHCTBO TpeyronbHHKA.
CooTHOIIEHHS MEX1y CTOPOHAMU U YTJIaMu
TpeyroiabHuka. CymMMa yrioB TPEYrojJbHUKA.
BHeunue yriel TpeyrojibHUKa, TEOpEMa O
BHEIIIHEM yTJIe TpeyrojbHuKa. Teopema Da-
neca. [lomobue TpeyronbHUKOB; KO-
¢unment noxpobus. Ilpusznaku nogodus Tpe-
YT OJIbHUKOB.

Teopema [Tudaropa. Cunyc, KOCUHYC,
TaHT€HC, KOTAaHT'€HC OCTPOro yria Mpsmo-
YrOJIBHOTO TPEYroJIbHUKA U yriaoB oT 0° 110
180°; mpuBeneHue K octpoMy yriy. Pemenue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. OCHOBHOE
TPUTOHOMETPHUECKOE TOX/1eCTBO. DOpMYyIIbI,
CBS3BIBAIOIIME CUHYC, KOCUHYC, TAHI'€HC, KO-
TaHTEeHC OJIHOTO U TOTO K€ yria. Pemenue
TPEYroJIbHUKOB: TEOPEMa KOCUHYCOB U TE€O-
pemMa CHHYCOB.

3ameuaTesIbHbIE TOUKH TPEYrOJbHUKA:
TOUKH MEPECEUCHUs CePEIUHHBIX MEPIICH/IH-
KYJISIpOB, OMCCEKTPUC, MEMaH, BBICOT MIIM X
MNPOJIOTAKECHU N

yrojabHUKOB. opMynupoBaTh U 10Ka3bIBaTh TEO-
pEMBI O MPU3HAKAX PABEHCTBA TPEYTOJILHUKOB.

OOBSCHATH U WILTIOCTPUPOBATH HEPABEHCTBO
TpEeYroJbHUKA.

dopMyIHpPOBaATH U JOKA3BIBATH TEOPEMBI O
CBOIICTBax M MpU3HAKAX PaBHOOEAPEHHOTO Tpe-
YTOJIbHUKA, COOTHOILLIEHUSAX MEXAY CTOPOHAMU U
yriamMu TpeyrojibHUKa, CyMME yIJI0B TPEYroJIbHU-
Ka, BHEIIIHEM YTJI€ TPEYTrOJIbHUKA, O CPEAHEH JIn-
HUU TPEYTOJIbHUKA.

dopMyIHpOBaTh ONpeIeNieHUE MOJOOHBIX Tpe-
YT OJIbHUKOB.

dopMyIHpOBaTh U JOKA3BIBATH TEOPEMBI O
MpHU3HAKax MoA00us TpeyroJbHUKOB, Teopemy Da-
jeca.

DopMyIHpPOBaATh OMPEAETICHUS U UILTIOCTPUPO-
BaTh MOHATUS CHHYCA, KOCUHYCA, TAHT€HCA U KO-
TaHTeHCa OCTPOTO yria MPSIMOYroJIbHOTO Tpe-
yroJibHUKa. BRIBOAUTE (POPMYITBI, BBIpAXKAFOIIINE
(GYHKIIUM yTiia IpSMOYTOJIBHOTO TPEYroJibHUKA Ye-
pe3 ero croponsl. DopMyIMPOBAThH U JOKA3hIBATH
teopemy [Iudaropa.
dopMynHpoBaTh ONPEIeNICHUs CUHYCa, KOCUHYCA,
TaHreHca, kotanresca yrios ot 0° no 180°. BsiBo-
JUTH (OPMYJIBI, BEIpAXKAIOITHe (PYHKIIUA YTIOB OT
0° no 180° yepe3 pynkuuu octpsix yrios. Dop-
MYJIMPOBATH U Pa3bsACHITH OCHOBHOE TPUTOHOMET-
pHYECKOe TOXKAECTBO. Bruucisath 3HaueHue GyHk-
MU yTJIa TI0 OJHOM M3 €ro 3a/IaHHbIX (PYHKIUH.
®opMyIHpOBaTh U JOKA3bIBATh TEOPEMBI CUHYCOB
1 KOCHHYCOB.

@opMyIHpOBaATh U JOKA3bIBATH TEOPEMBI O
TOYKaX TEPECeUEHUs CePEIUHHBIX MePIEH UK YIS
POB, OMCCEKTpUC, MEANAH, BBICOT HIIM UX MTPOJIOII-
KEHUU.

HccnenoBaTh CBOIMCTBA TPEYTOJbHHUKA C TIOMO-
IIbI0 KOMITBIOTEPHBIX TPOTPAMM.

Pemate 3a1aun Ha mOCTpOEHUE, T0KA3aTENb-
CTBO W BbIUMCIICHUS. BBIIEsATh B yCIIOBUM 3a7a4n
YCIIOBHE U 3aKiIf0ueHHe. MoaenupoBaTh yCIOBUE
3a/1auy C TIOMOIIBIO YepTeka UM PUCYHKA, TIPOBO-
JIUTh JOTOJHUTENbHBIE IOCTPOEHHUS B XOJE pele-
Hus. Onupasich Ha JaHHBIE YCIIOBHS 3a/1a4yH, MPO-
BOJUTH HEOOXOIMMBIE paccyxaenus. Marepmpe-
TUPOBATH MOJYICHHBIA PE3YIHTAT U COMTOCTABIISATh
€ro C YCIIOBUEM 3a/1a4Hu.

3. Yemwvipexyeonvruxu (20 u)

YerbipexyronpHuk. [lapamienorpamm,
TEOpPEMBI O CBOMCTBAX CTOPOH, YIJIOB U JIha-
TOHAJIEN MapaJliesorpaMmma 1 ero Npu3HaKH.

[IpssMOYTOIBHUK, TEOpPEMA O PABEHCTBE
JUaroHaJIel MpsIMOYTOJIbHHKA.

Pom0, Teopema o cBoiicTBe quaroHaneu.

KBanpar.

Tpanenus, cpeHss IMHUS TpaNelunu;

PacniozHaBath, hopMyaupoBaTh OnpeeneHue 1
n300paxarhb napajjiesiorpamMmm, NpsMOyrojJbHUK,
KBaJpaT, poMO, TpareIuo, paBHOOESIPEHHYIO U
NPSIMOYTOJIBHYIO TPANennu, CPEIHIO JTHHUIO TPa-
HEIHH.

@opMyIMpPOBATh U JOKA3bIBATh TEOPEMBI O
CBOMCTBAaX M MpHU3HAKaX MapajiesiorpaMma, mpsi-
MOYTOJIbHUKA, KBaJpara, poMOa, Tparemuu.
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paBHOOEpEHHAs Tparenus.

HccenenoBars CBOMCTBA YETHIPEX YTOJIBHUKOB C
ITOMOUIBI0 KOMIIBIOTEPHBIX TPOTPAMM.

Pemarp 3a1aun Ha MOCTPOEHHUE, N0KA3ATEIb-
CTBO M BBIYHCICHUSA. MOneIupoBaTh yCIOBHE 3a-
Jlayy C IIOMOLIBIO YEPTEKA NN PUCYHKA, IIPOBO-
JUTH TOIIOJIHUTEIIBHBIE TIOCTPOCHHUSI B XOI€ pelle-
HUs. BeinensTe Ha 9epTexxe KoHpUryparum, Heoo-
XOAMMBIE 11l IPOBEIeHUs] 0OOCHOBAHUI Jornye-
CKUX LIAroB pemeHus. IHTepnpeTupoBath noiy-
YEHHBIN PE3yNbTAT U CONOCTABIIATD €r0 C YCIOBH-
€M 3aJ1a4H.

4. Muozoyeonvruxu (10 u)

MHOroyroisHUK. BblyKjible MHOTO-
yroiabHuKH. [IpaBuiibHbIE MHOTOYTOJIBHUKH.
Teopema 0 cyMMe yTIiI0B BBITYKJIOIO MHOTO-
yrojibHuKa. Teopema 0 cyMMe BHEIIHUX YT-
JIOB BBIITYKJIOTO MHOTOYT'OJIbHUKA.

PacrioznaBaTh MHOTOYTOJIBHUKH, POPMYIUPO-
BaThb ONPCACIICHUC U TPUBOJUTH IPUMCPBI MHOI'O-
YT OJIbHUKOB.

DopMyJIMPOBATH U JOKA3bIBATh TEOPEMY O
CyMME YTJIOB BBIITYKJIOTO MHOTOYT'OJIbHUKA.

HccnenoBathk CBOMCTBa MHOTOYTOJILHUKOB C
MTOMOIIbI0 KOMIIBIOTEPHBIX TPOTPAMM.

Pemarsn 3aJa4M Ha J0Ka3aTCJIIbCTBO U BbIYHUC-
neHusi. MoaenupoBaTh yCIOBHE 3a/1a4H ¢ TOMO-
b0 YECPTECIKA UJIM PUCYHKA, IPOBOAUTH AOIIOJIHH-
TeJlbHBIE TIOCTPOEHUS B XoAe perienus. ureprpe-
THPOBATH HOqueHHBIfI PE3YIbTAT U COIIOCTABJIATH
€ro C yCIIOBUEM 3aJ[auu.

5. Oxpystcnocmo u kpye (20 u)

OkpyxHocTb 1 Kpyr. LlenTp, paauyc,
nuamerp. Jlyra, xopzaa. CekTop, CerMeHrT.
B3auMHoe pacnonoxeHue npsMon u OKpyx-
HOCTH, IBYX OKpYykHOCTeH. KacaTenbHas u
CEKyIllasi K OKPYKHOCTH, UX CBOMCTBA.

BrnivcanHnble 1 onmMcaHHbBIE MHOTOYTOJ1b-
HUKH. OKPYKHOCTb, BIIUCAHHAS B TPEYTOJIb-
HUK, U OKPY>KHOCTh, OITUCAHHAsI OKOJIO Tpe-
yroJibHuKa. TeopeMsl 0 CylIeCTBOBAHUU
OKPYKHOCTH, BIMCAHHOW B TPEYTOJIbHUK, 1
OKPYKHOCTH, OIIMCAHHOW OKOJIO TPEYTOJIbHU-
Ka.

Brniucannble U ONMCaHHBIE OKPYKHOCTH
MPaBUJIBHOTO MHOTOYT OJIbHHKA.

DopMmyJIbl ISl BBIYUCIEHUS] CTOPOHBI
MPaBUJIBHOTO MHOTOYTOJIbHHUKA; paanyca
OKPY>KHOCTH, BIIMCAHHOM B IPAaBUJIbHBIN
MHOTOYTOJIbHUK; Panyca OKPY>KHOCTH, O -
CaHHOW OKOJIO ITPAaBUJIBHOTO MHOTOYTOJIbHHU-
Ka.

DopMyIMpOBaTh ONPENEICHUS TIOHATUH, CBS-
3aHHBIX C OKPYKHOCTBIO, CEKYILIEH U KacaTeIbHOU
K OKPYXXHOCTH, YIJIOB, CBSI3aHHBIX C OKPY’KHOCTBIO.

dopMyIMpoBaTh U 10Ka3bIBaTh TEOPEMBI 00
yriax, CBS3aHHbBIX C OKPY>KHOCTBIO.

N300paxath, pacrio3HaBaTh U OMKMCHIBATh B3a-
MMHOE PacIOoI0kKEHUE NPSAMOUN U OKPYKHOCTH.

N3o6paxats u popMynupoBaTh ONpeIEICHUS
BIIMCAHHBIX U ONMCAaHHBIX MHOTOYTOJIbHUKOB U
TPEYroJIbHUKOB; OKPY>KHOCTH, BIIMCAHHOM B Tpe-
YTOJIBHUK, U OKPY>KHOCTH, OITMCAaHHOW OKOJIO Tpe-
YT OJIbHUKA.

DopMyIMpOBaTh U JOKA3bIBaTh TEOPEMBI O
BIIMCAHHOW M OIIMCAHHOM OKPYKHOCTSIX TPEYroJIb-
HUKA 1 MHOTOYTOJIbHHKA.

HccnenoBath cBOMCTBAa KOHPUTYpALIU, CBSI-
3aHHBIX C OKPY>KHOCTBIO, C IOMOIIBIO KOMITBIOTEP-
HBIX TIPOTpamMM.

Pemars 3a1aun Ha MOCTPOEHHUE, NOKA3ATEIb-
CTBO U BbIUMCIIEHHs. MoIeTupoBaTh yCIOBHE 3a-
Jla4uy ¢ TIOMOIIbIO YEPTEKa WIH PUCYHKA, IIPOBO-
JUTH JTIOTIOJTHUTENbHBIE IOCTPOCHUS B XOJI€ pelle-
HUs. BeiensaTs Ha uepTexe KOHPUrypanuu, Heoo-
XOJIUMBI€ JUIs TPOBe/IeHUs 000CHOBAHUM JIOTHYe-
CKHX IaroB pemenus. aTepnpernposars nosy-
YEHHBIN Pe3y/IbTaT U COMOCTABIIATD €r0 C YCIOBH-
€M 33/1a4u.

6. I'eomempuueckue npeoopazosanus (10 u)

[Tonsitue o paBerctse ¢uryp. [lonsirue

‘ OOBSCHATH U WIUTIOCTPUPOBATH MOHSATHS pa-
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JBYDKEHUS: OCEBasi U LIEHTpaJIbHAsl CHMMET-
pHUH, MapajIeIbHbIN MTepeHoc, moBopoT. [1o-
HATHE O 10100UHU PUTyp U TOMOTETHHA

BeHCTBa Guryp, moaoous. CTpouTh paBHbIC U
CUMMETpUYHbBIE (DUTYPBI, BBITOIHSITH Mapajieb-
HBI [IEPEHOC U MTOBOPOT.

UccnenoBaTs CBOMCTBA IBMKEHUN C TOMOIIBIO
KOMITBIOTEPHBIX ITPOTPaMM.

BBITIONHATE IPOEKTHI IO TEMAM F€OMEeTpHUYe-
CKHX IpeoOpa3oBaHMil Ha MJIOCKOCTH.

7. Ilocmpoenus ¢ nomowywio yupkynsa u uneiku (5 u)

[TocTpoeHus ¢ MOMOIIBIO UUPKYJIS U JIN-
Heliku. OCHOBHBIE 337]aUu Ha IIOCTPOEHUE:
JIeJIEeHUE OTpe3Ka NOoMojaM; NOCTPOEHUE yT-
J1a, PaBHOT'O JaHHOMY; IIOCTPOEHUE Tpe-
YTOJIbHUKA I10 TPEM CTOPOHAM; IOCTPOEHUE
MEPIECHANKYIISPA K MPSIMOi; TOCTPOEHUE
OHMCCEKTPUCHI yIia; IeJeHIe OTpe3Ka Ha 1
PaBHBIX YacTeu

Pemrars 3a1auu Ha MOCTPOEHUE C TOMOILBIO
UUPKYJIA U JIMHENKH.

Haxonute ycinoBus CylieCTBOBaHMS PEIICHUA,
BBITIOJIHATH IIOCTPOCHUE TOYCK, HEOOXOAUMBIX IS
MTOCTPOCHUS UICKOMOU (PUTYpBI, T0Ka3bIBATh, YTO
MOCTpOSHHAs (pUrypa yaoBJICTBOPSET YCIOBHIM
3a1auu (OMpeAesITh YUCIIO PEICHUH 3a/1auu IIPH
KQKJIOM BO3MO>KHOM BBIOOpE JAHHBIX )

8. Hzmepenue 2eomempuueckux senuuun (25 4 )

Jnuua orpeska. Inuna nomanoi. [lepu-
METpP MHOTOYTOJIbHUKA.

Paccrosinue ot Touku 10 npsmoii. Pac-
CTOSIHHE MEXY MapaJljIeIbHbIMU IPSIMbBIMU.

JnuHa OKpY)HOCTH, YUCIIO 5; JJIMHA Y-
' OKPYKHOCTH.

I'panycHas mepa yria, COOTBETCTBUE
MEXy BEJIMYMHOMN LIEHTPAIBLHOIO yria 1
JUTMHOM yTH OKPYXHOCTH.

[TonsTre momaayu miockux ¢uryp. Pas-
HOCOCTAaBJICHHBIC U PABHOBEIIMKHUE (DUTYPHI.
[Tmomaae npsimoyroabauka. [nomany na-
pajuienorpaMma, TpeyrojbHUKa U Tpaneunu
(ocHOBHBIE hopMyJIbI). DOPMYITBI, BBIpaXKa-
FOIIME TUIOIIA/Ib TPEYTOJIbHUKA Yepe3 IBE
CTOPOHBI U YTOJ1 MEK Ay HUMU; Uyepe3 Mepu-
METpP U PaanyC BIIMCAHHON OKPYKHOCTH;
dopmyna ['epona. [momraas MHOTOYTOJIbHH-
ka. [Imomane kpyra u miomasnae cekropa. Co-
OTHONICHHE MEX/1y TIOIMIAIIMHU MO JO0HBIX

duryp.

OOBSCHATH U WUTFOCTPHPOBATH TIOHATHE MEPH-
MeTpa MHOTOYTOJIbHUKA.
®opMyIHPOBaATh ONPENETICHUS PACCTOSHUS MEXKIY
TOYKaMHU, OT TOYKHU J10 MPSAMOU, MEXAY Napajlieib-
HBIMU TIPSIMBIMH.

dopMyIHpoBaTh U OOBSICHATH CBOMCTBA JIJTH-
HBI, TPaJyCHOI Mephl yria, IIOLIa/IH.

@opMyIHpOBaTh COOTBETCTBUE MEXKIY BEJIH-
YMHOU LIEHTPAJIBHOTO yIjla U JJIMHOM IYTH OKpPYX-
HOCTH.

OOBSCHATH U WIUTFOCTPHPOBATH TIOHSATHS paB-
HOBEJIMKMX U PaBHOCOCTABICHHBIX UTYP.

BeiBonuTh (hopMyIibl miiomazei npsMoyroib-
HUKa, TapajuleJIorpaMMa, TpEeyroJIbHUKa U Tparie-
1IMH, a TaKke (OpMYITy, BHIPAKAIOLIYIO IIOIA/b
TPEYrOJbHUKA YEPE3 ABE CTOPOHBI U YTOJI MEXIY
HUMHU, JUTMHY OKPY>KHOCTH, IJIOIIAb KpyTa.

HaxonuTs miomae MHOrOyrojibHHUKa pa3oue-
HUEM Ha TPEYTOJIbHUKU U YEThIPEX YT OJIbHUKH.

OOBACHATH U WIUTIOCTPUPOBATH OTHOLIIECHHE
TJI0MIAAeH OT00HBIX QUTYP.

Pematp 3a1aun Ha BBIYMCIICHUE JIMHENHBIX Be-
JUYHH, TPaJyCHOW Mepbl yIJia U IUIoIIaiel Tpe-
YTOJIBHUKOB, YETBIPEXYT OJIBHUKOB U MHOTOYTOJIb-
HUKOB, JUJTUHBI OKPYKHOCTH U IJIOLIAAH KpyTa.
Omnwupasch Ha JaHHBIE YCIOBUS 33]a4l, HAXOJUTh
BO3MOKHOCTH TTPUMEHEHUST HEOOXOAUMBIX (op-
MyJ1, TpeoOpa3oBbIBaTh (hopmyisl. Mcnonb3oBaTh
dbopmysl 17151 000CHOBAHUS TOKA3aTEIIBHBIX pac-
CYXKIEHM B Xoie pemieHus. IHTepnpeTupoBaTh
MOJIy4YE€HHBIH Pe3yNbTaT U COMOCTABIISATh €TI0 C
YCIIOBUEM 33Jauu.

9. Koopounamawi (10 u)

JlexaproBa cucteMa KOOPIAUHAT HA IIJI0C-
KOCTH. YpaBHeHHe npsamoil. Koopaunater ce-
peaunsl orpe3ka. Gopmyia pacCTOSHUS
MEXIY JBYMsS TOUKaMU IIJIOCKOCTH. Y paBHe-
HUE OKPY>KHOCTHU.

OOBSACHATH U WIUTIOCTPUPOBATH MOHATHE Jie-
KapTOBON CHUCTEMbI KOOPAHUHAT.

BbIBOAMTE U HCTI0JIB30BATh (HOPMYIIBI KOOPIH-
HaT CepeNHbI OTPE3KA, PACCTOSIHUS MEXKIY ABYMSI
TOYKAaMM IIJIOCKOCTHU, YPABHEHMSI IPSIMOM U OKPYXK-
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HOCTH.

BrimonasaTs ITPOCKTHI 11O TEMaM HCII0JIb30Ba-
HHA KOOPpAWHATHOI'O METOAa IIPpU PCIICHUHU 3aaa4
Ha BBIYUCJIICHUA U 10Ka3aTCJIbCTBa

10. Bexmopwt (10 y)

Bexkrop. [Anuna (Moayne) BekTopa. Pa- DopMyIIMPOBATH ONPEACIICHUS U UIUTIOCTPUPO-
BEHCTBO BeKTOpOoB. KoyuinHeapHbie BEKTOPHI. | BaTh MOHSATHUS BEKTOPA, JITUHBI (MOJYJIsl) BEKTOPA,
Koopaunatsl BekTopa. YMHOXKEHHE BEKTOpa | KOJUIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB.

Ha YKCJI0, CyMMa BEKTOPOB, Pa3JI0KEHHE BEK- BbruncnsaTe AMTUHY U KOOPAMHATHI BEKTOPA.
TOpA MO ABYM HEKOJUIMHEAPHBIM BEKTOPaM. Haxoauth yroa mMexay BEKTOpaMu.

Yron mexay Bektopamu. CKalipHOE ITPOU3- BhInonHATE onepanuu Hajl BEKTOpaMHu.
BEJICHHUE BEKTOPOB. BoIMONHATE TPOEKTHI IO TEMaM HCHOJIb30Ba-

HHsS BEKTOPHOI'O METOZAAa IIpH PEIICHUHU 3aJa4 Ha
BBIYMCJICHHUA U J0KA3aTCIILCTBA.

Pe3zepe epemenu 9 u

8. Onucanue y4e0HO-MeTOIUYECKOT0 U MATEPHAIbHO-TEXHHYECKOT0 00ecneyeHusl
00pa3oBaTeIbLHOIO MpoIlecca 1o npeamery «MaremaTuka»

OcHnarmenue mpoiiecca 00ydeHusi MaTeMaTUKe 00ecreuynBaeTcs OMOIMOTEUHBIM (DOHIOM,
IIe4YaTHBIMU ITOCOOMSIMH, a TaKXkKe WH(POPMAIMOHHO-KOMMYHHUKATHBHBIMU CPEACTBAMU, SKPAHHO-
3BYKOBBIMH MOCOOUSAMHU, TEXHUYECKUMU CPEACTBAMH 00YUEHHUsI, yueOHO-IIPAKTUYECKIM U yueOHO-
71a00paTOPHBIM 000PYIOBAaHHEM.

B 6ubnuoteunsiii pona Bxoaar CraHaapT o MaTeMaTHKE, IPUMEPHBIE IPOTPaMMBbl, aBTOPCKUE
IIPOrpaMMbl, KOMIUIEKThl y4€OHUKOB, PEKOMEHIOBAaHHBIX UJIHM JOMYLIEHHBIX MHHUCTEPCTBOM
oOpazoBanus u Hayku Poccuiickoit @enepanun. B coctaB Oubnmmoreynoro ¢hoHga BXOIAT
JUIAaKTUYECKHEe MaTepuabl, COOPHUKH KOHTPOJBHBIX U CAMOCTOSTENIbHBIX paboT, MPAKTUKYMBI 110
PELIEeHHUIO 3a/1a4, COOTBETCTBYIOIINE UCIIOJIb3YEMbIM KOMILJIEKTaM y4€OHUKOB; COOPHUKH 3a/1aHUH,
o0ecreynBaroIUX JUAarHOCTUKY U KOHTPOJIb KayecTBa 00y4YEeHHUs B COOTBETCTBUH C TPEOOBAHUSAMHU K
YPOBHIO [TOATOTOBKH BBIITYCKHUKOB, 3aKperieHHbIMU B CTaHapTe o MaTeMaTHKe; yuyeOHas
JIUTeparypa, HeoOXOAMMYIO JUIsl TOATOTOBKH JIOKJIAZI0B, COOOIIEHUH, pedepaToB, TRBOPUECKHX PadoOT.

B KOMIIIEKT IeYaTHBIX TOCOOMH BKIIFOUEHBI TAOJHUIIBI IO MATEMATHKE, B KOTOPBIX TPEICTaBICHBI
npaBujIa JeMCTBUH C YMCIaMM, TaOIHUIIbI METPUIECKUX MEP, OCHOBHBIE CBEJICHHS O MJIOCKUX U
MPOCTPAHCTBEHHBIX TEOMETPUIECKUX (PUTYpax, OCHOBHBIE MaTeMaTHYECKHe (POPMYITBI,
COOTHOILIEHUS, 3aKOHBI, Tpapuky QyHKITHA.

NudopmanronHsie cpecTBa 00ydeHus - MyJIbTUMEUITHbIE 00yUarolie IporpaMMBbl U
3JIEKTPOHHBIE YUeOHbIE M3/1aHUs, OPUEHTUPOBAHHBIC HA CUCTEMY JUCTAHIIMOHHOTO 00y4YeHHUs T100
UMeIoIIe MPoOIEMHO-TEMAaTHUECKUN XapaKkTep 1 00ecrieurBaroniie JOMOIHUTENbHbIE YCIOBUS s
M3yUYEHUs OT/AENbHBIX TeM U pazzenoB CranaapTa. ITH MOCOOHS MPETOCTABISIOT TEXHUYECKYIO
BO3MO>KHOCTb TIOCTPOEHUSI CUCTEMBI TEKYIIIETO M UTOIOBOTO KOHTPOJISI YPOBHS MOJATOTOBKHU yUaIlIUXCs
(B ToM ymcie B (hopMe TeCTOBOr0 KOHTpOIIst). IHCTpyMeHTallbHas cpesia MpeaoCTaBIseT
BO3MO>XHOCTb TIOCTPOEHUS M UCCIIEI0BAHUS TEOMETPUUECKUX YepTekel, rpaduKoB (QyHKIIHIH,
IIPOBEJIEHUS YUCIIOBBIX U BEPOATHOCTHO-CTATUCTUYECKUX IKCIIEPUMEHTOB.
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MuHuMAaIbHBIH HA0OP Y4eOHOr0 000pYA0BAHMSA BKIKYAET:

1. Bubauomeunwtii hono

HOpMAaTHBHBIE JOKYMEHTHI: [IpuMepHas nporpaMma 0OCHOBHOTO OOIIET0 0Opa30BaHUs MO
MaTtemaTHke, [Imanupyemsbie pe3ysbTaTbl OCBOCHHS IPOTPaMMbl OCHOBHOTO OOIIETo
00pa30oBaHMs 110 MATEMATUKE;

aBTOPCKHE MPOTPaMMBI 110 KypcaM MaTeMaTHKH;
y4eOHUKH: IO MaTeMaTHKe JUIst 5-6 Ki1accoB, 1o anredpe U reoMeTpuu s 7-9 Kiaccos;

yueOHbIe TocoOus: pabodue TeTpaau, TUJAKTUICCKIEe MaTepHallbl, COOPHUKHU
KOHTPOJILHBIX PadoT;

OCcOOMS 17151 HOJTOTOBKY M MPOBEACHUS FOCYIapPCTBEHHON aTTeCTalliy 110 MaTeMaTHKe 3a
KYpC OCHOBHOM IIIKOJIBI;

y4eOHbIe TOCOOUS MO ANEKTUBHBIM Kypcam;
Hay4Hasi, HAy4HO-TIOIYJISIPHAsI, ICTOPUYECKas JIUTEPATYPA;
CIPaBOYHbIE TOCOOUS (FHLMKIONEANH, CIIOBAPH, CIPABOYHUKHU 10 MATEMATHUKE U T.I1.);

METOJHUYCCKHUEC rmocoous AJI1 yYUTCIIA.

2.I1euammnoie nocoous

Ta6J'II/II_IBI 10 MaTCMaTuKE 1141 5-6 KJIaCCOB, 110 I'COMCTpPUHU AJIA 7-9 KJIaCCOB,

IOPTPECThI BBIAAOIIUXCA I[eﬂTeJ'Ieﬁ MaTEMATUKU.

3.Ungpopmayuonnwie cpeocmea

My.]'[LTHMe)IHﬁHBIe 06yqa}01une MporpaMMBbl U 3JICKTPOHHBIC y‘{e6HLIC U3JaHus 110
OCHOBHBIM pasjcjiaM KypCa MaTCMAaTHUKH,

AJIeKTpOHHAas 0a3a JaHHbBIX JUISl CO3JJaHUS] TEMATUYECKUX U UTOTOBBIX PA3HOYPOBHEBBIX
TPEHHUPOBOUYHBIX U MPOBEPOUYHBIX MATEPUAIIOB JUIsl OpraHU3aluu PPOHTATBHOMN U
UHIUBUAYAJIbHON paboThI;

MHCTPYMEHTAJIbHAS CpeJia 0 MaTeMaTHKe.

4.9kpanno - 36yKoevie nocoous

BI/II[CO(I)I/IJ'IBMH 10 UCTOPUH PA3BUTUA MATCMATUKH, MATEMATUUCCKUX Haed ¥ METOIOB.

5.Texnuueckue cpeocmea odyuenus

KOMIIBIOTED;

¢ MYJIbTUMCIAUAIIPOCKTOP,

® DKpaH HaBECHOM;

6. Yueono- npakmuueckoe u yueono - nabopamopHoe oobopyooeanue
® KOMILJIEKT YEPTEKHBIX HHCTPYMEHTOB, KOMIUIEKTHI TNIAHUMETPUUECKUX U CTEPEOMETpUYE-

CKHX TCJI (ILCMOHCTpaI_II/IOHHLIX n pasz(aTqumx),

® KOMIUICKTHI I MOACIUPOBaHUs (I[BeTHAst Oymara, KapToH, KajbKa, KJIeH, HOXKHHIIBI, TIj1a-

CTHJIMH).

1. Yueono - memoouueckoe ooecneuenue
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[TpumepHas mporpaMmMa OCHOBHOTO 0011ero oOpa3oBanus no maremaruke (COOpHUK HOpMa-
TUBHBIX JJOKyMeHTOB. MaTtematuka / [I[porpamMmma moAaroToBieHa HHCTUTYTOM CTPAaTETHUECKUX
nccienoBanuii B oopazoBanun PAO. Hayunbie pykoBoauTenn — wieH-koppecrnonaeHT PAO
A. M. Konnakos, akanemuk PAO JI. I1. Kesuna, CocraButens — E. C. CaBuHOB.) ;

Paboune nmporpaMmmel o Marematuke 5-6 kimaccol. 2-¢ us., — MockBa,« BAKOy, 2012rog.
Cocrasuremu: H.B.Ilanuna, F0.A.CenaBkuna.

Pa6oune nporpammel. ['eomerpus 7-9 knaccel. YMK JI.C.ATtanacsina u apyrux. — Mocksa
«IIpocBemenner. CoctaButenu: JI.C.Atanacsan, B.®. byty30B u ap.

[Tporpammer oO6pa3zoBarenbHbIX yupexaenuid AJITEBPA 7-9 knaccel. CocraButens: bypmuct-
poBa T.A. — Mocksa «IIpocsenienue», 2008r..

VYyeonuk: JI.C.Atanacss u ap., ['eomerpus 7-9 k., — Mocksa «IIpocBemieHue.

Yyebnnk « Marematuka» . 5 Kiacc. YUeOHUK JIs 001eo0pa3oBaTebHBIX YUPEIKICHUN. AB-
topel: H.S. Bunenkun, B.M.JKoxos, A.C.YUecnokos, C.U. [lIBapudypa. — M.: «MHueMo3uHa,
2013r.

Yyebnnk « Marematuka» . 6 Kiacc. YueOHUK 1 001eo0pa3oBaTebHBIX YUPEIKICHUN. AB-
topel: H.S. Bunenkun, B.M.JKoxos, A.C.Hecnokos, C.U. [lIBapubypa. 28-e uzn. — M.:
«MHeEMO3UHaY.

Anrebpa: yueOHUK /i 7 K. o0ieoOpasoBar. yupexxaenuii /mog pea. C.A. TensikoBckoro, -
M.: IIpocBenieHue.

Anrebpa: yaeOHUK i 8 K1 00meo0paszosar. yupexaenuii /mox pen. C.A. TenskoBckoro, -
M.: IIpoceenieHue.

Anrebpa: yaeOHuK i 9 k1. o0meoOpaszoar. yupexaenuii /mox pea. C.A. TenskoBckoro, -
M.: [IpocseuieHue.

KoHTponbHbIE 1 caMOCTOsATENbHBIE pabOTHI IO MaTeMaTuke K yueOHuky H.S.Bunenkuna u np.
«Maremartuka 5 ki1ace». M3narenbctBo «Ok3amMen» Mocksa 2012ro.

KoHTpobHBIE ¥ cCaMOCTOSTEIbHBIC pa0OTHI 0 MaTeMaTuke K yueOnuky H.S.Bunenkuna u mp.
«Marematuka 6 knaccy». U3garensctBo «k3amen» Mocksa 2012ro.

KonTponbHo- u3mMeputenbHble MaTepuanbl: Matematuka 5 ki1ace K yueOHUKY
H.A1.Bunenkuna.

MockBa «BAKO» 2013 rox. Cocrasurens: JI.IL.ITomoga.

KonTponbHo- n3mepurenbHbie MaTepuanbl: Marematuka 6 kinace k yueOHuky H. 5. Bunenkuna
— MockBa «BAKO» 2013 roa. CocraBurens: JI.IT.ITonoga.

KonTponbHo- u3mepurenbHble MaTepuansl: Anredpa 7 kiacc k yueonuky FO.H.MakapeiueBa u
ap. — Mocksa «BAKO», 201 1roa. Cocrasurens: JI.M.MapTsimiosa.

KonTponbHo- u3mepurenbHble MaTepuansl: Anredpa 8 kiacc k yueonuky FO.H.MaxkapeiueBa u
1p. — MockBa «BAKO» 201 1roa. Cocrasutens: JI.U.MapTsimosa.

KonTponbHo- n3mepurenbHbie MaTepuanbl: Anredpa 9 kiace k yuebuunky F0.H.MakapsrueBa u
ap. — Mocksa «BAKO», 201 1roa. CocraBurens: JI.M.MapTsimiosa.

YecnokoB A.C., HemkoB K.W. /Ilugaktruueckue mMaTepuaibl 0 MaTeMaTUKeE I S5 Kjacca. —
M.: [Ipoceemenue, 2009

YecnokoB A.C., HemxoB K.W. /lugaktrueckne Marepuaisl 10 MaTeEMaTUKeE 1Jis 6 Kiacca. —
M.: Ilpocsemenue, 2009

3Basuu JI.M., Ky3nenona JI.B. CyBoposa C.b. Jlugaktuyeckue Matepuaisl 1o anredpe s 7
kiacca. — M.: TIpocBenienue.

3sasuy JI.U., Ky3nenosa JI.B. CyBoposa C.b. /lugaktuueckue Marepuansl 1o aareope s 8
kiacca. — M.: TIpocBenienue.

Makapsrues FO.H., Muntox H.I'. /lunaktudeckue marepuainsl o anredpe aius 9 kinacca. — M.
IIpocsemienue.

3uB.b.I'., Meitnep B.M. . J[Ilugaktuueckre Matepuasbl o reomerpuu st 7 kinacca. — M.: IIpo-
cemenune, 2009

3uB.b.I'., Meiinep B.M. . [lunaktnuecknue maTepuaisl o reoMeTpun uist 8 kinacca. — M.: Ilpo-
cBemenue, 2009
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3uB.b.I"., Melinep B.M. . lunaktnueckue maTepuaisl o reomerpun it 9 kinacca. — M.: Ilpo-
CBEIIICHHE.

DJIEMEHTHI CTATUCTUKH U TEOPUH BeposiTHOCTEH. AnreOpa 7-9 kimaccel. MockBa «lIpocsere-
HUE.

8. Hngpopmauuonnvie ucmounuku (cneyuanusuposanuole)

http://www.openclass.ru/

Caiit VideoUroki.Net

Caiit UnTepypox

Caiit ®UIIN (oTKpbITHIN OAHK 3aAaHUI)

CD nuck. Ypoku reomerpun Kupmna u Medoaus. 7, 8, 9 knaccsl
Maremarunka 5, 6 kiacc. YueOHOe HHTEPaKTUBHOE TOCOOUE K YUCOHUKY.

OcHaieHHocTh KaduHeTra cocrtasisieT 90%.

9. [Inanupyemble pe3yJbTaThl

I/I3yquI/Ie MaTEMaTHUKHA B OCHOBHOM IIKOJIC Jac€T BO3MOXHOCTD O6y‘-IaIOHII/IMC$[ JOCTHYb
CJICAYIOUX PE3YJIbTATOB PA3BUTHA:

1) 6 tuunocmuom nanpagsienuu:

YMEHHE SICHO, TOYHO, TPAMOTHO HM3JIaraTh CBOM MBICIIH B YCTHOW U MTMCHbMEHHOH peyH,
MMOHUMATh CMBICI IOCTABJICHHOMN 3a]]aui, BEICTpanBaTh apryMEHTAIINIO, IPUBOAUTH TPUMEPHI
Y KOHTPIIPHMEPHI,

KPUTHUYHOCTH MBIIICHUS, YMEHUE PACIIO3HABATH JIOTUYECKU HEKOPPEKTHBIE BHICKA3HIBAHUS,
OTJINYATh THIIOTE3Y OT (PaKTa;

MPEJICTABICHUE O MATEMAaTUIECKON HayKe Kak cepe YeIOBEUCCKOM e TEIIBHOCTH, 00 dTamax
€€ Pa3BHUTHS, O €€ 3HAYMMOCTH JJIs Pa3BUTHS ITUBUIIH3AIINH;

KpEaTUBHOCTh MBIIUICHHS, MHUIIUATHBA, HAXOJYMBOCTh, aKTUBHOCTD MIPH PEIICHUN
MaTeMaTHYeCKHX 3aJay;

YMEHHE KOHTPOJIMPOBATH MPOIIECC U PE3yIbTaT YICOHOW MaTeMaTHIECKOH JIeITeIbHOCTH;
CIIOCOOHOCTH K YMOIMOHAILHOMY BOCIIPHUSATHIO MaTEMAaTHIECKIX 00BEKTOB, 3a/1a4, PEIICHUMN,

pacCyXJIeHUH;

2) B Memanpeomemnom HanpaeieHuu:

e [IepBOHAYAJIbHBIE MPEACTABIECHUS 00 UAESIX U O METOJaX MaTEMaTUKHU KaK
YHHUBEPCAJIbHOM SI3bIKE HAYKU U TEXHUKHU, CPEACTBE MOJEINPOBAHUS SABJICHUN U
IIPOLIECCOB;

e yMEHHE BHJIETh MAaTEMAaTHUUECKYIO 3aJjauy B KOHTEKCTE MPOOJIEMHON CUTYalllU B APYTUX
JUCLUILINHAX, B OKPYXKAIOIIEH KU3HU;

® yMEHHE HaxOJUTh B PA3JIMYHBIX UCTOUHHUKAX UHPOPMAIUIO, HEOOXOAUMYIO TS
pelIeHrs MaTeMaTHYeCKUX MpooJieM, PeACTaBIIATh €€ B IOHATHOM Gopme, TpUHUMATD
pelleHre B yCIOBUSAX HEMOIHON U N30BITOYHON, TOUHOW U BEPOSITHOCTHON
nH(popManuu;

e yMEHHE NOHMMATh U UCIOJIb30BATH MATEMAaTHUECKUE CPEICTBA HATTIAIHOCTH (TpaduKH,
JMarpaMMbl, TaOJIUIBI, CXEMBI U JIp.) ISl UIUTIOCTPALlUH, HHTEPIpETally,
apryMeHTaluu;

® yMEHHE BBIIBUraTh FMIIOTE3bI IPU PEIICHUH YUeOHbIX 3a/1a4, TOHUMATh
HE00XO0AMMOCTh X MPOBEPKH;

® yMEHHE NPUMEHSITh UHIYKTUBHBIE U JeTYKTUBHBIE CITIOCOOBI pacCyX ACHUM, BUIETD
pa3iIMyYHbIe CTPATETUH PEUIeHUs 3a/1a4;
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® [IOHMMAaHHE CYIIHOCTH AITOPUTMUYECKHUX MPEANMCAaHUNA U YMEHHE IeHCTBOBAThH B
COOTBETCTBHUH C MPEJIOKEHHBIM aJITOPUTMOM;

® yYMEHHE CaMOCTOSTEIbHO CTABUTH LIENH, BEIOMPATh U CO34aBaTh aITOPUTMBI JUIS
peleHus yueOHbIX MaTeMaTHUECKUX MPodieMm;

® yYMCEHHE IUTAHUPOBATH U OCYIIECTBIIATH JICSITEIbHOCTh, HAPABICHHYIO HAa PELICHUE
3aj1a4 UCCIIEIOBATEIILCKOTO XapaKTepa;

3) 6 npeomemnom nanpasnenuu:

oBIa/ieHue 0a30BBIM MOHSATHIHBIM alllapaToM 110 OCHOBHBIM pa3jieiaM COJepKaHUs,
npezcTaBiIeHne 00 OCHOBHBIX M3y4aeMbIX MOHATHIX (YUCIIO, TeOMeTpHuecKas Gpurypa,
ypaBHEHHE, (PYHKLUS, BEPOATHOCTh) KaK BaKHEHIINX MaTEeMaTHUYECKUX MOJIEIISIX,
IIO3BOJIAIOIINX ONMCBIBATH U U3y4aTh PEAJIbHBIC ITPOLIECCHI U SIBJICHNUS,

yMeHue paboTaTh ¢ MaTeMaTUYECKUM TEKCTOM (aHAIM3UPOBATh, U3BJIEKATH HEOOXOIUMYIO
UH(POPMALMIO), TPAMOTHO IPUMEHATh MATEMATUYECKYI0 TEPMUHOJIOTHUIO U CUMBOJIUKY,
HCIIOJIB30BAaTh PA3INYHbIC S3bIKU MATEMATUKH;

yYMEHHUE NPOBOANUTH KIacCU(PUKALMH, JTOTHYecKre 000CHOBaHMSI, J0Ka3aTeIbCTBA
MaTEMAaTUYECKUX YTBEPKICHUM;

YMEHME paclo3HaBaTh BUJIbl MATEMAaTUUYECKUX YTBEPKIACHUN (AKCHOMBI, OIIPEIEIICHMUS,
TEOPEMBI U JIp.), IPsIMbIE U 0OpaTHBIE TEOPEMBI;

pa3BUTHE NIPEICTABICHUIN O YUCIIE U YNACIOBBIX CUCTEMAX OT HATypaJIbHBIX JI0
JEHCTBUTEIBHBIX YACET, OBJIA/ICHUE HABBIKAMH YCTHBIX, INCbMEHHBIX, THCTPYMEHTAJIbHBIX
BBIYHCIICHHI;

OBJI4/ICHUE CUMBOJIBHBIM SI3bIKOM QJI'€0pPbI, IPUEMaMH BBIIIOJHEHUS TOXKIECTBEHHBIX
peoOpa3oBaHUil pallOHAIEHBIX BRIPAKEHH, PEIICHUS] YPaBHEHUH, CUCTEM ypaBHEHUH,
HEPABEHCTB U CUCTEM HEPABEHCTB, YMEHUE HCIIOIb30BaTh UJICI0 KOOPAUHAT HA TUIOCKOCTH VIS
MHTEpIIpETallM YPaBHEHU, HEPABEHCTB, CUCTEM, YMEHUE IIPUMEHATD alnredpandeckue
peoOpa3oBaHus, anmnapaT ypaBHEHUN U HEPAaBEHCTB Ul PELICHUS 3aau U3 Pa3IMuHbIX
pas3neloB Kypcea;

OBJIa/IEHUE CUCTEMON (PYHKLIMOHAIbHBIX NOHATHH, (YHKIIMOHAJIBHBIM SI3bIKOM M CUMBOJIMKOM,
YMEHHUE Ha OCHOBE (DYHKIIMOHAIbHO-TpAaUUECKUX MPEICTABICHUN ONMCHIBATh U aHAINU3H-
pOBaTh peaJIbHbIC 3ABUCUMOCTH;

OBJIa/IEHUE OCHOBHBIMHU CIIOCOOaMM MPEJCTABICHUS U aHAJIN3a CTATUCTUYECKUX JTAaHHBIX;
HaJIN4Me NPEICTAaBICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B pEaJlbHOM MUPE U O
Pa3IMYHBIX CIOCO0aX UX U3YYEHHUS, O BEPOSITHOCTHBIX MOJIENISIX;

OBJIAICHUE T€OMETPUUECKUM SI3BIKOM, YMEHHUE UCIIONIB30BATh €r0 I OIMCAHUS IIPEIMETOB
OKpY’KaloIIero M1pa, pa3BUTHE MIPOCTPAHCTBEHHBIX MPEICTaBICHUH U 1300pa3UTENbHBIX yMe-
HUH, NpUOOpPETEHNE HABBIKOB T€OMETPUUECKUX [TOCTPOCHHIA;

YCBOEHHE CUCTEMATHUECKUX 3HaHUH O MIIOCKUX (PUIypax M UX CBOMCTBAX, a TAKXKE Ha
HaIJISIIHOM YPOBHE — O IIPOCTEHUIINX IPOCTPAHCTBEHHBIX TEJIAX, YMEHHUE IPUMEHATH
CUCTEMATUYECKHE 3HAHUA O HUX JUIS PEIEHUs TEOMETPUYECKUX U IPAKTUYECKUX 33]1a4;
YMEHUS U3MEPATH JUTMHBI OTPE3KOB, BETMUYMHBI YIIJIOB, UCIIOIB30BaTh (HOPMYJIbI IS
HaXO0XKJICHUS NEPUMETPOB, TUIOIIAAeH U 00bEMOB reOMETpUIECKUX (puryp;

YMEHUE NPUMEHSATh U3yYEHHBIE MOHATHS, PE3YyJIbTaThl, METO/BI JIUIS PEIICHUS 3a1a4
MIPAKTUYECKOr0 XapakTepa M 3a71a4 U3 CMEXHBIX JUCIUIUIMH C UCIOJIb30BAHUEM MPH
HE00XOAMMOCTH CIIPABOYHBIX MAaTEPHAIIOB, KAJIbKYJIATOPA, KOMIIBIOTEPA.

PCSyﬂBTaTBI O6y‘{CHI/IH MMpEaACTaBJICHLI B Tpe6OBaHI/ISIX K YPOBHIO TIOATOTOBKHU U 3a4a0T CUCTC-

MY UTOTOBBIX PE3YyJIbTaTOB 00YyUEHHUS, KOTOPBIX JOJKHBI JOCTUTATh BCE yUallUecs, OKaHIHBAIOIIHe
OCHOBHYIO ILIKOJY, U JOCTH)KEHHE KOTOPBIX SBJISIETCS 0053aTENbHBIM YCIOBUEM IOJIOKUTEIBHOM aTTe-
CTallMM YYECHHKA 32 KypC OCHOBHOW IIKOJIBI.
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Martemaruka. Aareopa. I'eomerpus.

HartypaasbHhbie yncaa. [I[podu. PannonanabHbie yncia
Buinycknux nayuumes:

* IOHMMAaTh OCOOCHHOCTHU I[GCSITI/I‘IHOI;'I CUCTEMBI CUHCIICHUA,

® OIICpUPOBATH NOHATUAMH, CBA3AHHBIMH C NCITIMMOCTBIO HATYPAJIbHBIX YUCCII,

* BbIpa)KaTh YMCJIA B SKBUBAJICHTHBIX (JOpMax, BbIOMpast Haubosiee MoAXOIAIIYI0 B 3aBUCUMOCTH
OT KOHKPETHOU CUTYyaluu;

® CpaBHUBATh U YIOPsJA0YNBATh PALIMOHAJIBHBIE YNCIIA;

® BBINOJIHATH BBIYUCIIEHHUS C PALIMOHAIIbHBIMU YMCIIAMHU, COYETasl YCTHBIC U NIMCbMEHHBIE IIPUEMBI
BBIYMCIICHU M, IPUMEHEHUE KAIBKYJISATOPA;

* UCIO0JIB30BATh MOHATHS U YMEHUS, CBSI3aHHBIE C IIPOIIOPLUOHAIBHOCTBIO BEJIMUMH,
MPOLEHTAMHU, B XOJI€ PELICHUS MaTEMaTUYECKUX 3a/1a4 U 33/1a4 U3 CMEKHBIX ITPEAMETOB, BBINOJIHSITh
HECJIOXKHBIE IIPAKTUYECKHUE PACUETBHI.

Buinyckuux noayuum 603M0OHCHOCHb .

¢ IIO3HAKOMHUTHCS C ITO3MIIMOHHBIMHA CUCTEMAMU CUUCIICHUS C OCHOBAHUAMMH, OTJIIMYHBIMUA OT 10,
® erIY6I/ITI> W Pa3BUTH NPCACTABJIICHHUA O HATYPAJIbHBIX YHCJIaX U CBOMCTBaX JCIINMOCTH,

® HAY4YUTHCS MCIIOJIb30BATh MIPUEMBI, PALIMOHAIU3UPYIOLINE BEIUUCIICHUS, IPUOOPECTH IPUBBIY-
Ky KOHTPOJINPOBATh BHIYUCIICHUS, BBIOMPAst MOAXOISAIIHNM ISl CUTyalluH CII0Cco0.

JeiicTBUTEIbHBIE YHCJIA
Buinycknux nayuumes:

¢ HCII0JIb30BaTh HaYaJIbHBIC MPCACTABICHUA O MHOXXCCTBE ,HeﬁCTBI/ITCJIBHBIX YHUCCII,
¢ OIICpHUPOBATH MIOHATHEM KBAJAPATHOI'O KOPH:, IPUMCHATH €T0 B BEIYHUCIICHUAX.
Buinycknux nonyuum 603mM0CHOCHb.

* pa3BUTH MIPE/ICTABICHHUE O YNCIIE U YUCIOBBIX CUCTEMAaxX OT HATYPAJIbHBIX J0 AEUCTBUTEIbHBIX
YHCeIT; O POJIM BHIYMCIICHUH B MPAKTHKE;

*pa3BUTh U YIIIYOUTh 3HAHUS O JECSITUYHOM 3alMCH JEHCTBUTENBHBIX Yncen (IEpUOANYECKHUEe U
HEMepUOJHUECKUe Ipoon).

HN3mepenus, npudanKeHUus1, OLEHKH
Buinycknux nayuumes:

¢ UCIIOJIb30BATh B XOA€ PCIICHUS 3a/1a4 3JICMCHTAPHBIC IPEACTABIICHUA, CBA3aHHBIC C
HpI/I6J'II/I)KéHHI)IMI/I 3HA4YCHUSAMU BCIINYNH.
Bbll’lVCKHuK nOJIY4Uunt 603MOHCHOCHIb.

* MIOHATb, YTO YMCIIOBbIE JaHHbIE, KOTOPbIE UCHOIB3YIOTCS ISl XapaKTEPUCTUKN OOBEKTOB
OKpPY’KaloIIero MUpa, SBJISIOTCS IPEUMYIIECTBEHHO NPUOIMKEHHBIMU, UTO 10 3aMUCU TPUOIHKEH-
HBIX 3HAYCHHUH, COACPIKAIIMXCS B UH(OPMAIIMOHHBIX HCTOYHUKAX, MOKHO CYJUTh O MOTPELIHOCTH
NpUOIKEHNUS;

® IOHATH, YTO IIOIrPCIIHOCTh pE3yiabTaTa BBIYHCIICHUI TOJDKHA OBITh COU3MEpHMa C NIOTpPCIIHO-
CThIO UCXOOHBIX JAaHHBIX.

Auredpanyeckune BbIPaKeHHUs
Buinycknux nayuumcs:

* ONEPUPOBATH MOHATHIIMHU «TOKAECTBOY», «TOXKIECTBEHHOE IPE0Opa30BaAHNE), PEIIATh 3a1auH,
coJiepskanire OyKBeHHbIE JaHHbIE; padoTaTh ¢ (hopMyliaMu;

* BBINIOJIHATH IPE0Opa30BaHUs BEIPAXKEHUI, COIEpKAIUX CTETIEHH C LEJIBIMU MOKa3aTesIMU 1
KBaJPaTHBIE KOPHH;
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* BBINIOJIHATH TOXIECTBEHHBIEC TPEOOpPa30BaHUs PALIMOHATBHBIX BRIPAXKEHHU HA OCHOBE MPaBUII
JeMcTBUI HAaJl MHOTOYJIEHAMH U anreOpanyecKuMu Apo0smu;
® BBIIIOJIHATH PA3JIOKEHUE MHOTOWICHOB HA MHOXKHUTEIIH.

Buinyckuux noayuum 603M04CHOCHb HAVYUMbCA:

* BBINOJIHATH MHOTOIIIATOBBIC TIPEOOPa30BaHsI PAIIMOHABHBIX BRIPAKCHUH, IPUMEHSIS IMUPOKUH
Habop croco00B U MPUEMOB;

* MPUMEHSTH TOXKJICCTBCHHBIC MPEOOPA30BAHMS ISl PEIICHUS 3a/1a4 U3 Pa3INIHBIX Pa3/IeIOB
Kypca (Hanpumep, sl HaX0KJIEHUSI HAauOOJIbLIEr0/HaMEHbIIIET0 3HAYEHUS BBIPAKECHUS ).

YpaBHeHus
Buinycknux nayuumes:

* pewiaTb OCHOBHBIE BU/bI PALIMOHAIBHBIX YPABHEHUH C OJHON IIEPEMEHHOM, CUCTEMBI IBYX
YPaBHEHUH C ABYMsl [IEPEMEHHBIMY;

® IIOHMMAaTh YPaBHCHUEC KaK Ba)KHeI\/'II_HYIO MaTEMAaTUYCCKYIO MOJCIIb IJIs1 OITMCAHUA U U3YUCHUA
paSHOO6pa3HBIX PEAIBbHBIX CHTyaHHﬁ, peiaTh TEKCTOBBIC 3a1a4un aﬂre6paI/I‘ICCKI/IM METOA0M,

* IPUMEHSTH IpadUUecKue MPEICTABICHUS U NCCIICAOBAHMS YpaBHEHHA, UCCIICIOBAaHUS U
pELIEHNs CUCTEM YPABHEHUM € ABYMs IEPEMEHHBIMHU.

Buinyckuux nonyuum 603mMo4cHoOCmb.

* OBIIAQJICTH CIICIIUATBHBIMU MPUEMaMU PEIICHHS YPABHCHHUI U CUCTEM YPAaBHECHU I, YBEPCHHO
MIPUMECHSIT allliapaT YpaBHCHUH IS PEIICHUS] pa3HOOOPA3HBIX 33]]a4 U3 MaTEMaTHKH, CMEKHBIX
MPEIMETOB, TPAKTHKH;

* IPUMEHSATH TpadUIeCKUe MPEACTABIICHUS JIJIsl UCCIICIOBAHNS YPAaBHCHUH, CHCTEM ypaBHEHUH,
coJiepKaux OyKBeHHbIE KOI(PPUITUESHTHI.

HepaBencrBa
Buinycknux nayuumcs:

¢ IOHUMATh U IIPUMCHATH TCPMHUHOJIOTUI0 U CHMBOJIMKY, CBA3aHHBIC C OTHOIICHUEM
HCPaBCHCTBA, CBOMCTBA YHCIOBBIX HCPaBCHCTB;,

® pemarhb JIMHEHBIE HCPAaBCHCTBA C OJIHOM nepeMeHHoﬁ " UX CUCTEMBbI; pCIIaTh KBA/IPATHBIC
HEpPAaBCHCTBA C OHOpOI>'I Ha Fpa(I)I/I‘IeCKI/Ie MMPEACTaBJICHUA,
® IIPUMCHATH amriapatr HCPaBCHCTB UIA PCIICHHUS 3a4a4 U3 Pa3IAYHbIX pa3JCiIOB Kypca.

Bbll’lVCKHMK’ nOaY4YuUnt 603MONCHOCIMb HAVHUIMBCA.

* pa3HOOOpa3HBIM MPUEMaM JI0Ka3aTENIbCTBA HEPABEHCTB; YBEPEHHO NMPUMEHSATH armapar Hepa-
BEHCTB JJIs PeIlIeHUs] pa3HOOOpa3HbIX MaTEMaTHUECKUX 3aja4 U 3a7ad U3 CMEXHBIX IPEIMETOB,
NPAKTUKH;

* IPUMEHSATH IpaduyecKue NpeACcTaBIeHUs AJIs UCCIIEJOBaHNSI HEPABEHCTB, CUCTEM HEPAaBEHCTB,
coJiepKaux OyKBEeHHbIE KO3(PPHUITUEHTHI.

OcHoBHbIe NOHATHSA. YHCI0BbIEe QYHKIIUH
Buinycknuk nayuumcs:

® IOHUMATh U HUCIIOJIB30BaTh q)YHKHI/IOHaJ'II)HBIe TIIOHATHUA U SI3BIK (TepMI/IHI)I, CUMBOJIMYECKHUEC
0003HAYCHHUS);

* CTPOUTH rpauKyU dJIeMEHTAPHBIX (QYHKIUHN; UCCIEA0BATh CBOMCTBA YUCIOBBIX (QYHKIIUN Ha
OCHOBE M3YUCHHUS MMOBEICHUS UX TPa(UKOB;

* IOHUMAaTh (QYHKIIMIO KaK BaKHEHIIIYI0 MaTEMaTUYECKYI0 MOJIENb JIJIsl ONTMCAHUS MPOLIECCOB U
SIBJIEHUU OKpYyXaromero Mupa, IpuMEHATH q)YHKHHOHaHBHLIﬁ S3BIK IJIS1 OITMCAHUA U UCCIICJOBAHUS
3aBHCUMOCTEH MEXy (PU3HMYCCKUMH BEITMYHMHAMHU.

Buinyckuux noayyum 603MOHCHOCHb HAVYUMbCAL:
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* POBOOUMb UCCIEO08AHUS, CBA3AHHbLE C U3YUEHUEM CEOUCME QYHKYUL, 8 MOM YUC/e C UCNOTIb-
308aHUEM KOMNbIOMeEPA, HA OCHO8e 2PAPDUKO8 U3VUEHHbIX DYHKYUL cmpoums 6oJiee CLodiCHble epa-
@uku (Kycouno-3a0annvle, ¢ «8bIKOJOMBIMUY MOUKAMU U M. N.);

* ucnonvL306amsb QYHKYUOHAIbHBLE NPEOCMABNIeHUs U C8OUCMEA PYHKYUL O peuleHUs Mame-
Mamu4eckux 3a0ay u3 pasiudHulx pazoenos Kypca.

YucaoBbie mocCjaeaoBaTeJIbHOCTH
Buinyckuux naywumes:

® [IOHUMATh U UCIIOJIB30BaTh A3bIK HOCHGI{OBaTeHLHOCTefI (TepMI/IHBI, CUMBOJIMYCCKHUEC
0003HaYCHHUS ),

* IPUMEHSTH (YOPMYJIbI, CBSI3aHHBIE C apU(PMETHUCCKON U TEOMETPUIECKO Mporpeccueii, u
ammapar, CQOpMHUPOBAHHBIN MPU U3YUCHUH JAPYTHX PA3/IC/IOB Kypca, K PEIICHHUIO 33/1a4, B TOM YHCIIC
C KOHTEKCTOM M3 pealbHON JKHU3HH.

Buinyckuux noayuum 603MOACHOCHIb HAYVYUIMbLCAL:

* pemaTh KOMOMHHUPOBAHHBIE 33/1a41 C IPUMEHEHUEM (POpMyIT N-TO YiIeHa U CYMMBI IIEPBBIX N
YWIEHOB apru(PMETUYECKON U FeOMETPUUECKOI MPOrpeccuy, IPUMEHSSI IIPU 3TOM almapaT ypaBHEHUH U
HEPaBEHCTB;

* MIOHUMAThH APU(PMETHYECKYIO U TEOMETPUIECKYIO IPOTPECCUI0 KaK (DYHKIIMU HATYpaIbHOTO ap-
I'YMEHTa; CBA3bIBaTh apU(PMETHUECKYIO IPOIPECCHIO C JIMHEHHBIM POCTOM, T€OMETPUUYECKYI0 — C
HKCIIOHEHIIHAJIBHBIM POCTOM.

OnucarejlbHas CTATHCTHKA
Bbll’lVCKHuK Hayqumc;z:

HCIIOJIB30BaTh HpOCTeﬁHII/Ie CIIOCOOBI MNpeACTaBJICHUA U aHAJIN3a CTATUCTUYCCKUX NAHHBIX.

Buinyckuux nonyuum 603modicHocms IproOPECTH MEPBOHAYANBHBIN OIBIT OpraHu3aluu coopa
JTAHHBIX IPU TPOBEACHUH OTIPOCa OOIIECTBEHHOTO MHEHHUS, OCYIIECTBIISATh UX aHAIH3, IPEICTABIISATh
pe3yNbTaThl OMpPOCca B BUJI€ TAOIUIIbI, AUATPAMMBI.

Cay4aiinble cOOBITHS U BEPOATHOCTD
Buinycknux nayuumcs HaXOAUTb OTHOCUTENIbHYIO YaCTOTY U BEPOSITHOCTh CIIy4ailHOTO COOBITHS.

Buinycknux nonyuum 603mocnocms TpUOOPECTH ONBIT MIPOBEACHUS CITyYailHBIX HKCIIEpUMEH-
TOB, B TOM YHCJIE€ C TOMOUIbI0 KOMIIBIOTEPHOI'O MOJIETMPOBAHUS, HHTEPIPETALIUU X PE3YyIbTATOB.

KomOnnaropuka
Buinyckuux nayyumcs pemate KOMOMHATOPHBIE 33/1a4U HA HAXOXKICHHE YiClia 00BEKTOB HIIN
KOMOWHAITHH,

Buinyckuux nonyuum 603mMouCHOCHb HAYYUMbCA HEKOTOPBIM CIIEHUATIbHBIM IPUEMaM PEIICHUS
KOMOMHATOPHBIX 3a]1a4.

Haruasinnas reomerpus
Buinycknux nayuumes:

® paciio3HaBaTh Ha YEPTECKaX, pUCYHKAX, MOJCIAX U B OKPYKAIOIIEM MHUPEC IMIIOCKHUE U
POCTPAHCTBEHHBIEC T€OMETPUYECKHE QUTYPHI,

* PacIoO3HaBaTh Pa3BEPTKHU KyOa, MPSIMOYTOJIBHOTO Mapasuie/IenuIe/ia, MPaBuIbHON THPAMHEIBI,
MUJIMHApPA 1 KOHYCA,

* CTPOUTH PAa3BEPTKHU KyOa U MPSIMOYTOJILHOTO Mapaslie/euIe/1a;

* ONPENENATD M0 JUHEHHBIM pa3MepaM pa3BEPTKU PUTYPHI IMHEHHBIE pa3Mepbl caMoi GUTYpBI U
Ha000pOT;

* BBIYKCIIATH 00BEM MPSAMOYTOJIBHOTO TapasljIeeuIe .

Buinyckuux nonyuum 603mMocHocmy.
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* HAyYUTHCS BBIUUCIIATH O0BEMBI TPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpP, COCTABICHHBIX U3
IIPSIMOYTOJIBHBIX ITAPaJLIICIICITUIIEIOB;

* yriyOuTh U Pa3BUTh MPEICTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpaXx;

* HAYYHUTHCSA IPUMEHSTH IOHATUE PA3BEPTKHU IS BBITIOJIHEHMS IPAKTUYECKUX PACUETOB.

I'eomeTpuueckue purypnbi
Buinycknux nayuumes:

* TI0JIH30BATHCS SI3BIKOM T'€OMETPUH JIJISl OMUCAHUS MPEMETOB OKPYKAIOLIET0 MUPA U X
B3aUMHOTO PACIIOJIOKCHHS;

* pacro3HaBaTh U U300paXkaTh HA YEPTEKAX U PUCYHKAX T€OMETPUUYECKHE (PUTYPBI U UX
KOH(UTYpaIuu;

* HAXOJUTh 3HAYCHUS JUIMH JTMHEWHBIX 3JIEMEHTOB (PUTYp U MX OTHOLICHHS, TPAyCHYIO MEPY
yrioB ot 0° 1o 180°, mpumMeHsist onpeaeneHusi, CBOMCTBA U MPU3HAKH (DUTYD U UX DJIEMEHTOB,
oTHoIIeHUs (GuUryp (paBeHCTBO, HOAOONE, CAMMETPHH, TIOBOPOT, apaJUIeIbHBINA IIEPEHOC);

* ONEepUPOBATh C HAYAILHBIMU MOHSATHSIMU TPUTOHOMETPUH U BBITIOIHATD HJIEMEHTAPHbIC
ornepanuy HajJ QyHKIUSMH yTIIOB;

* pemraTth 3a7a4M Ha JI0Ka3aTebCTBO, ONMMPAsACh HA N3YUYEHHBIE CBOMCTBA (DUTYpP U OTHOLICHUN
MEXy HUMH U TIPUMEHSISI U3y4E€HHBIE METO/IbI JOKA3aTEIbCTB;

* pemaTh HECJIOKHBIC 3a/1a4d Ha IIOCTPOCHHE, IPUMEHSISI OCHOBHBIE aJITOPUTMBI TOCTPOCHHUS C
MOMOIIBIO ITUPKYIIS U IMHEHKH;

* pemarh NpocTeHIIe IIaHUMETPHYECKHE 3a/1a41 B IIPOCTPAHCTBE.

Buinyckuux nonyuum 603mMo4cHOCmb.

® OBJAACTH MCTOAAMU peIHeHI/Iﬂ 3a4a4 Ha BBIYUCJIICHUA U JO0KaAa3aTCJIbCTBA: METOAO0OM OT HpOTI/IB-
HOT'0, METOJIOM IOJ00HsI, METOI0M TIepedopa BApHAHTOB M METOJIOM T€OMETPUICCKUX MECT TOUCK;

* IPHOOPECTH OIBIT IPUMEHEHHUS aIreOpandecKoro i TPUrOHOMETPHYECKOTO armapaTa U uiacH
JOBUXXCHUA HpH peHICHI/II/I FGOMeTquCCKHX 3a4a4,

* OBJIAJICTh TPAJUIIMOHHON CXEMOW PEUICHHUS 3aJ]a4 Ha TOCTPOCHHE C IIOMOIIBIO IIUPKYJISI U JTH-
HEWKH: aHAIN3, IOCTPOCHHE, TOKA3aTEIIbCTBO M HCCIICIOBAHUE;

* HAYYHUTHCS PelIaTh 33aJJa4H Ha TOCTPOCHHUE METOJJOM F€OMETPHUECKOr0 MECTa TOUYEK U METOJIOM
MOI00HS;

b HpI/I06p€CTI/I OIIBIT UCCJICOOBAHUA CBOfICTB HHaHHMeTqu€CKHX (1)I/Il"yp C IIOMOIIIBIO KOMHI)IOTep-
HBIX TIPOTPaMM;

* IPHOOPECTH OIBIT BBHITIOJTHEHUS MPOCKTOB 10 TeMaM «I eoMeTpuieckue nmpeoopa3oBaHus Ha
wiockocTuy, «IlocTpoenue oTpe3koB Mo hopmMyne.

I/I3Mepe1me reOMETPpUYCCKUX BEITUYNH
Buinycknux nayuumes:

* UCIIOJIB30BaTh CBOMCTBA U3MEPEHUS AJIMH, IUIOIAJECH U YIJIOB [P PEIICHNUH 33]1a4 Ha
HaXO0XJICHNE JJIMHBI OTPE3Ka, JUIMHBI OKPYKHOCTH, JUIMHBI IyTH OKPY>KHOCTH, I'PalyCHON MEPHI yIJIa;

* BBIYHCIIATH IUIOLIAIM TPEYTOJIBHUKOB, IPIMOYTOJIbHUKOB, ApAJIEIONPAMM- MOB, Tpanennu,
KPYTOB U CEKTOPOB;

® BBIUUCIIATH JUTMHY OKPY>KHOCTH, JUTMHY IYyTU OKPYHOCTH;

* BBIYUCIIATD JJIUHBI JIMHEHHBIX JIEMEHTOB (PUTYp M UX YIJIbI, UCHOAB3Ys (POPMYJIBI ATHHBI
OKPY)KHOCTH M JUIMHBI IYTU OKPYKHOCTH, (hOpMYJIbI TUTOIAAEH GUryp;

* pemiathb 3a/1a4M Ha JOKa3aTeJIbCTBO C UCIIOJIb30BaHUEM (DOPMYIT JUTMHBI OKPYKHOCTH U JUTUHBI
JIYTH OKPY>KHOCTH, GOpMYJI TUIoImaaen ¢puryp;

* pemarh NPaKTUYECKUE 33]1a4M, CBI3AHHBIE C HAXO0K/ICHHEM I€OMETPUUECKUX BEJIMUNH
(Mcmomnp3yst MPH HEOOXOAUMOCTHU CIIPAaBOYHHUKH U TEXHHUUECKUE CPEJICTBA).

Buinyckuux noayyum 603MOHCHOCHb HAVYUMbCAL:

* BBIUMCIIATH IUIOMAAN QUTyp, COCTABICHHBIX U3 JIBYX WM OoJiee MPSIMOYToJIbHUKOB, Tapasuie-
JIOTPaMMOB, TPEYT'OJIbHUKOB, Kpyra U CEKTOpa;
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* BBIYUCIATH IIOIIAAA MHOTOYTOJIbHUKOB, UCIIOJIb3Ys! OTHOLIEHUS] PABHOBEIUKOCTU U PABHOCO-
CTaBJICHHOCTH;

* IPUMEHSTH aNreOpanyecKiii 1 TPUTOHOMETPUUECKUH anmapar U UeH JBUKEHUS NPHU PEIICHUH
3a/1a4 Ha BBIYMCJICHUE IIJIOMAAEH MHOTOYTOJIbHUKOB.

Koopaunarsi
Buinyceknuux nayuumes:

* BBIYUCIIATH JJIMHY OTPE3Ka 110 KOOPAUHATAM €70 KOHLIOB; BBIYUCIIATH KOOPAUHATEI CEPEAUHBI
OTpE3Ka;
® UCII0JI30BaTh KOOPAMHATHBIN METOJ JUIsl U3YUYEHHUs CBOMCTB IPSAMBIX U OKPYKHOCTEH.

Buinyckuux nonyuum 603moacHocms.

* OBJIQIETh KOOPJIMHATHBIM METO/IOM pEILIEHUs 3a/1a4 Ha BBIYUCIICHMS U I0Ka3aTeNbCTBA;

* IPHOOPECTH OTBIT UCTIOIH30BAHUS KOMITBIOTEPHBIX MPOTPAMM JIJIsl aHAJIN3a YaCTHBIX CITy4aeB
B3alMHOI'0 PACIIONIOKEHHS OKPYKHOCTEN U MPSAMBIX;

* IpuoOpECTH ONBIT BHIIOIHEHUS IPOEKTOB Ha TeMy «lIpuMeHeHre KoopANHATHOIO METO1a IIpU
pEILIEeHNH 3a]1a4 Ha BBIUMCIICHUS U JJOKa3aTeIbCTBaY.

BexkTopsl
Bbll’lVCKHuK HAYYUmcA.

¢ OIICpHUPOBATH C BEKTOPaMH:. HAXOJUTh CYMMY U Pa3HOCTh IBYX BEKTOPOB, 3aJJaHHBIX
reoMCTpUICCKU, HAXOAUTDb BEKTOD, paBHblf/'I IMPOU3BCACHUIO 3aJIaHHOT'O BEKTOpPA HA YHCJIO,

® HaXOJUTh I BEKTOPOB, 3aJaHHBIX KOOpAXUHATAMMU: NJIMHY BEKTOpPA, KOOPpAUHATBI CYMMBI U
PAa3HOCTH ABYX U Ooiee BCKTOPOB, KOOPAWHATLI IMTPONU3BCACHUS BCKTOPA HA YHUCIIO, IPUMCHAA ITPU
HeO6XO,I[I/IMOCTI/I COquaTCHLHLIﬁ, HepeMeCTI/ITCJ'IbHHﬁ n paCHpCHeHI/ITeHLHHﬁ 3aKOHBI,

® BBIYUCIIATH CKAIAPHOC IIPOU3BCACHUEC BEKTOPOB, HAXOAUTH YIOJI MECXKAY BEKTOpaMH,
YCTaHAaBJIMBATDh NEPHCHANUKYIISIDHOCTD IIPAMBIX.

Buinycknuux noayuum 603mM04CHOCHb .

¢ OBJIAZICTh BEKTOPHBIM MCTOAOM IJIs PCIICHMA 3a/1a4 Ha BBIYUCIICHUA U JOKA3aTCIIbCTBA,
® HpI/I06p€CTI/I OIIBIT BBIITOJHCHHUA MPOCKTOB HA TCMY «IIPUMCHCHHUEC BEKTOPHOI'0O METOZa IIpH pe-
MICHWHU 3a4a4 Ha BBIYUCICHHUA U A0KAa3aTCIbCTBA)).
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