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Hosachumenvhnasa 3anucka

PabGouass mnporpamma yuyeOHOrOo mpeamera «MaremaTuka: ajareopa W Havaja
MaTeMATHYeCKOro aHAJIN3a, FreoMeTpHs» pa3paboTaHa B COOTBETCTBUU ¢ TpeboBaHmsiMu PI'OC
COO, ¢ yuyeroM mNpHUMEpPHOH OCHOBHOW OOpa30BaTeIbHON MPOrpaMMBl CpEIHEro OoOIIero
obpazoBanus (ogobpera ®YMO, nporokon ot 28.06.2016r. Ne 2/16-3), Ha OCHOBE y4eOHOTO
nocobust A.I'. Mepsnsik, B.b. Ilononckuii, M.C. Sxup, E.B. bynko «Maremaruka. PaGouune
nporpammbl. 5-11 kmace»/ Poccuiickuit yuebnuk, 2020; yue6Horo mimana MBOY «Cpennss
oOuieoOpa3oBarenbHas MIKoJa» C.ANKHWHO; MpUBEJEHA B COOTBETCTBHE B YACTH COACpPKAHUS U
TpeOOBaHMII K pe3yabTaTaM OCBOCHHUS C TpeOoBaHWsIMH (eaepanbHOil 00pa3oBaTENbHOM
porpaMMoil  cpenHero obmero oOpa3oBaHus (YTBEp)KIECHHOW mMpuKa3oM MHHHCTEpCTBA
npocsemeHust Poccuiickoit @eneparuu ot 18.05.2023 1. Ne 371 «O06 yTBepx)aeHuu denepaabHOi
00pa3oBaTeNbHOIN MPOrpaMMbl CPETHETO OOIIET0 0Opa30BaHUsY.

IIporpamma npenycMoTpeHa Juist paboThl ¢ yYalllUMUCS CPEeIHEro oo0iero oOpa3oBaHUs U
y4eOHUKOB «Asredpa 1 Hayajla MaTeMaTHyeckoro aHanuza» U «l'eomerpus» 1t 10 u 11 kimaccos
aBTopoB A.I'. Mep3msika, J{.A. Homuposckoro, B.b. [Tononckoro, M.C. Skupa nox penakuuen
B. E. ITononsckoro.

B cootBerctBuu ¢ mpunsaToi KoHuenmuei pa3BUTHS MaTeMaTH4YeCKOro 00pa3oBaHUS B
Poccuiickoit ®enepanuu, mareMatuyeckoe oOpa3oBaHUE pellaeT, B YAaCTHOCTH, CJEIYIOIIHE
KITIOYEBBIC 331a49u:

—  «OPEIOCTABIIATH  KAKIOMY OOy4aromemycs BO3MOXHOCTh  JOCTHKEHHS  ypPOBHS
MaTeMaTHYeCKUX 3HAHUH, HEOOXOAMMOTO [T JaTbHEHUIeH YCIIEIIHOM KU3HU B 00IIIECTBEY;

—  «o0ecrieuynBaTh HEOOXOAUMOE CTPAHE YMCIIO BBITYCKHHUKOB, MaTEeMaTHYECKasl TOJATrOTOBKA
KOTOpBIX JOCTAaTOYHA Ui MPOJOJDKEHUS 00pa30BaHUS B PA3UYHBIX HAMPABICHUSIX W IS
NPAKTUYECKOM  JEeATEeIbHOCTH, BKJIIOYAs IpErojaBaHUEe MaTeMaTHUKH, MaTeMaTHYeCKue
ucclieloBaHusl, paboTy B chepe HHPOPMALMOHHBIX TEXHOJIOTHH U JIp.»;

— «B OCHOBHOM OOIIEM M cpeaHeM o0IeM oO0pa3oBaHHH HEOOXOAWMO MPEAYCMOTPETh
MOJITOTOBKY OOYYAIOMIMXCSl B COOTBETCTBUU C WX 3alpOCaMU K YPOBHIO IMOJITOTOBKH B cdepe
MaTeMaTU4eCcKOro 00pa3oBaHUs.

CoOOTBETCTBEHHO,  BBIJCNSIOTCS TPH  HANpaBICHUs TpeOOBaHWA K  pe3yibTaTam
MaTeMaTHYeCcKoro o0Opa3oBaHMsL:

1) TpaKTHKO-OPHEHTHPOBAHHOE MaTeMaTHUYECKOe 00pa3oBaHue (MaTeMaTHKa TSt KH3HH ),

2) MaTeMmaTHuKa sl HCTIOIb30BaHuUs B IPO(ECCHH;

3) TBOpUecKOe HaNpaBJieHHE, HA KOTOPOE HAIICJICHBI T¢ 00YJAIOIINeCs, KOTOPBIE MIIAHUPYIOT
3aHUMAaTbCs TBOPUYECKON M MCCIIE0BATENbCKON paboTol B 0071acTH MaTeMaTHKH, (PU3UKH,
HKOHOMHKH U APYTHX OOJIACTSIX.

OTH HaNpaBlIeHHUS PEATH3YIOTCS B BYX OJOKax TpeOOBaHMU K pe3ysibTaTaM MaTeMaTHYECKOTO
oOpa3oBaHws:

—  BBIMYCKHUK Hay4yuTces: B 10-11-m ximaccax: Jutst HCTIONTb30BaHMSI B TIOBCEAHEBHOM KU3HU U
o0ecriedeHnsT BO3MOYKHOCTH YCHEITHOTO MPOAOJDKEHHS 00pa3oBaHUs MO CHEIHAIbHOCTSIM, HE
CBSI3aHHBIM C MIPUKJIAIHBIM UCIOJIB30BAHUEM MATEMaTUKH;

—  BBIIYCKHUK MOJYYHT BO3MO:KHOCTH Hayuutbesi B 10-11-m kmaccax: s pa3BUTHSA
MBILIUICHUS], UCIIONBb30BAaHUS B MOBCEJIHEBHON >KU3HU M O0ECIIEYEHUsI BO3ZMOXKHOCTH YCIIEHIHOTO
MPOJOIDKEHHS 00pa30BaHuUs MO CHENUATBHOCTAM, HE CBA3aHHBIM C IPUKJIAHBIM UCIOIb30BAHUEM
MaTeMaTHKH.



HCJII/I OCBOCHU nporpamMmmaI - obecrneucHUe BO3MOXXHOCTH HCIIOJIBb30BaHUA
MaTeMaTHYECCKUX 3HAHUM U YMCHI/Iﬁ B HOBCG,I[HCBHOﬁ KN3HHU MU BO3MOXHOCTH YCIICHIHOI'O
IMPOAOJIKCHU A O6paBOBaHI/ISI 110 CIICUAJIbHOCTAM, HC CBA3AHHBIM C MPHUKJIAAHBIM UCTIOJIb30BAHUCM
MaTCMaTHKU.

O6yqa}oumec>1 JOJDKHBI OCBOUTDH O6HII/IC MAaTEMAaTUYCCKUE YMCHUA, HeO6XOI[I/IMBIC JJIA

KU3HU B COBPEMEHHOM OOILIECTBE, BMECTE C TEM OHM IOJY4YalOT BO3MOXKHOCTb U3YUUTh MPEIMET
riyoxke, ¢ TeM, 4TOoObl B JajibHEHIIEM IpH HEOOXOIMMOCTH H3Yy4aTb MAaTeMaTHKy IUIf
npoeccrnoHalIbHOTO MPUMEHEHUSI.

Pa3Buth criocobHOCTH K HMH(GOPMALMOHHO-IOMCKOBON JESTENIbHOCTH: CAMOCTOATEILHOMY
0TOOpY UCTOYHUKOB MH(OPMAIIMU B COOTBETCTBUH C IMOCTABIICHHBIMH LIEISIMH U 33/1a9aMH;
pazButue KT — KOMIIETEHTHOCTH ydaluxcsi.

[Ipyu u3ydeHun MaTeMaTHKU OOJbIIOE BHUMAHUE yIEISeTCS Pa3BUTHIO KOMMYHUKATHBHBIX

yMeHuil  (popMyaMpoBaTh, apryMEeHTUpPOBaTb M KPUTHUKOBATh), (OPMUPOBAHUIO OCHOB
JIOTUYECKOTr0 MBIIIJIEHUS B YACTU NMPOBEPKU UCTUHHOCTH U JIO)KHOCTH YTBEPKIACHHM, TOCTPOEHUS
MPUMEPOB U KOHTPIPHUMEPOB, LEMOUEK YTBEPKACHHUM, (OPMYITUPOBKU OTPHUIIAHUNA, a TaKKe
HEOOXOJMMBIX U JIOCTaTOYHBIX YCIOBHUH. Y IeNseTcsi BHUMAaHUE YMEHUIO padoTaTh MO alrOpuTMy,
METOJ1aM TIOUCKAa aJrOpUTMa U OINPEIEICHUIO TPaHUL] IPUMEHUMOCTH aJIFTOPUTMOB.

Mecto npeamMera B y‘leﬁHOM IJIaHe

PabGouas mporpamma mo maremaTtHke Uit 0a30BOro ypoBHS paspaboraHa u3 pacuera 272
yaca 3a JiBa roga o0y4enus, 1o 4 yaca B Hepemo B 10 u 11 kinaccax.



Conep:xanue yueOHOro Marepuasa

Copepxanue o0yuenus B 10 xkiacce.

Mopnyab «Ajredpa u Hayajaa MaTeMaTHYECKOr0 AHAJIH32))

Yucna v BBIYUCICHUS.

Panyonanbnele uyucia. OOBIKHOBEHHbIE M JECATUYHbBIE APOOM, IPOLEHThI, OECKOHEYHBIE
nepuoaudeckue Apodu. ApupmeTuyeckre onepalnuu ¢ paloOHAIBHBIMU YUCIIaMH, IpeoOpa3oBaHus
YUCIIOBBIX BbIpakeHHH. IlpumeHeHne npobell M NMPOLEHTOB AJs pEIleHUs NPHUKIAIHBIX 3ajad M3
Pa3IMYHBIX OTPACIEN 3HAHUW U PEaJbHOW KU3HU.

JleiicTBuTenbHbIe YuCA. PalMoOHANBHBIE W HMPPANMOHAIBHBIE YHCTA. ApUPMETHYIECKHE
Olepaluu C ACUCTBUTENbHBIMU uucIamMH. [lpuOnukE€HHBIC BBIYMCICHHS, MpPaBUIa OKPYTJICHUS,
IIPUKUKA U OLIEHKA Pe3yJIbTaTa BbIYMCICHUM.

Cremenb ¢ 1menbiM TokazatesnieM. CranpapTHas ¢(opMa 3amucH ACHCTBHTEIBLHOTO YHCHIA.
Hcnonb3oBanue noaxonsuied (GpopMel 3alMcH J€MCTBUTENBHBIX YHCEN JUISl PEIIEHUS MPAKTUYECKUX
3a/1a4 U IIPEJICTaBICHUS JaHHBIX.

Apudmernueckuil KOpeHb HAaTypasbHOM creneHu. J[eHCTBUS ¢ apupMETHYECKUMU KOPHSMHU
HaTypaJIbHOM CTEIIECHHU.

CuHyC, KOCHHYC M TaHI€HC YHCJIOBOIO aprymeHTa. ApPKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOI'O apIyMEHTA.

YpaBHEHHMs U HEPABEHCTBA.

ToxaecTBa U TOXKIECTBEHHbIE PEOOpPa30BaHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHUH. OCHOBHbIE TPUTOHOMETPUUYECKHUE
(bopMyIIBI.

VYpaBHeHUe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelleHne HepaBeHCTBAa. MeTo | HHTEpPBaJIOB.

Pemienue nenbIx U 1poOHO-pallMOHANIBHBIX YPaBHEHUH U HEPAaBEHCTB.

Pemenne nppanimOHaIbHBIX YPaBHEHNUN U HEPaBEHCTB.

Pemienne TpuroHOMETpUYECKUX YPAaBHEHUM.

IIpuMeHeHrne ypaBHEHMH M HEpPAaBEHCTB K PEIICHHUIO MAaTeMAaTHMYECKUX 3aJad W 3aj1ad Hu3
pa3IMYHbIX 00JacTel HayKH U peasibHOM JKHU3HH.

OyHKIUYU U TpadUKy.

OyHK1MS, criocoOsl 3ananust GyHkun. I'papux Gynknun. Bzanmuo oOpatHblie GyHKINU.

Ob6nacte ompeneneHuss ¥ MHOXecTBO 3HaueHuM ¢(yHkuuu. Hymu ¢yskmuu. [IpomexyTku
3HAKOIOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIIUU.

CrenenHass (QyHKIMS C HaTypaJbHBIM M LENbIM ToKa3aTeneM. EE cBoiicTBa u rpaduk.
CaoiicTBa U rpauK KOpHSI N-Oi CTENEHH.

Tpuronomerpuyeckasi OKpyKHOCTb, ONpENEICHHE TPUTOHOMETPHUUECKUX (PYHKIIUH YHCIOBOTIO
apryMeHTa.

Havana maremaTndeckoro aHanmsa.

ITocnenoBareabHOCTH, CIIOCOOBI 3a/laHus [IOCJIEI0BATEILHOCTEM. MoHOTOHHBIE
IIOCJIEI0BATEILHOCTH.

Apudmernueckas ¥ reomerpuyeckas nporpeccuu. beckoHeuyHo yObIBaroIas reoMeTpuyecKas
nporpeccusi. Cymma OeckOHEUHO YOBIBaroIIeld reomMeTrpuueckoil mporpeccuu. dopmyna CIOKHBIX
MpOLEHTOB. Vcoap30BaHNe NPOrPECCHH IS PELIEHUS PEANIbHBIX 33]1a4 MPUKIAJHOIO XapaKTepa.

MHokecTBa U JIOTHKA.

MHoOXecTBO, omepanuu Haj MHOXecTBaMu. J[uarpammer Oiinepa—Benna. I[lpumenenue
TEOPETUKO-MHOKECTBEHHOT'O anmnapara JJis ONUCaHUs pealbHbIX MPOLECCOB U SBJICHUN, IIPU PEILICHUH
3aJa4 U3 IPYrux y4eOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CiIeICTBUE, 10Ka3aTEIbCTBO.



Moayab «1eMeHTbl KOMOMHATOPUKH M TEOPUH BEPOSITHOCTE»

[IpencraBienue AaHHBIX € TOMOMIbIO TabOnuu u auarpamMM. CpenHee apudmernyeckoe,
MearaHa, HauOoJblllee U HaUMEHbIIEe 3HAUYEHUs, pa3Max, JAUCIEPCHs U CTaHJAPTHOE OTKIOHEHHE
YHCIIOBBIX HAOOPOB.

CrnyuyaliHple SKCHEpUMEHTHI (OMBITHI) W CIy4ailHble COOBITHS. DJIEMEHTApHBIE COOBITUS
(ucxonpl). BeposTHOCTH citydaifHOrO COOBITHS. BiAM30CTh 4YacTOTBI M BEPOATHOCTH COOBITHH.
CrayvaiiHple ONBITBI C PABHOBO3MOXHBIMH JJIEMEHTAPHBIMH COOBITHUSIMH. BeposTHOCTH COOBITHIA B
OTIBITAaX C PABHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMH COOBITUSIMHU.

Onepauuyd Haja COOBITHSMH: IepeceueHue, OObEeIUHEHHE, MPOTUBOMOIOKHBIE COOBITHS.
Huarpammsbl Ditnepa. Dopmysa ca0KeHUs BEPOSITHOCTEN.

VYcnoBHas BEpOSITHOCTh. YMHOXEHHUE BEpOATHOCTEH. [lepeBo cCilydallHOrO SKCIEpHUMEHTA.
dopMmya MoaHOM BeposATHOCTH. HezaBucumblie COOBITHS.

KomOunatopaoe mnpaBwio ymHoxkeHus. [lepectaHoBkm u Qakrtopuan. Umciao coudeTaHui.
Tpeyronbuuk Ilackang. @opmyna Ounoma HeroToHa.

bunapHblli ciyyaliHbId ONBIT (MCIBITAHME), yclexX M Heyaada. He3aBUcCHMBIE HCIBITaHUA.
Cepus HE3aBUCUMBIX HCHIBITAaHUM 110 1iepBoro ycnexa. Cepust He3aBUCUMBIX UCTIbITAaHUNA bepHyiuiu.

Cnyuaiinas BennuuHa. Pacnpenenenue BepostHocteld. Jluarpamma pacnpenenenus. [Ipumepsl
pacnpesieieHui, B TOM YHCIie, FEOMETPHUUECKOe 1 OMHOMHAIILHOE.

Moay.ab «I'eomeTpus»

[Tpsimble ¥ IIIOCKOCTH B IPOCTPAHCTBE.

OcHoBHbIE NMOHATUS cTepeoMeTpun. Touka, mpsimasi, IIOCKOCTh, MpocTpaHcTBo. [loHsTHE 00
AKCMOMAaTHYECKOM ITIOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUH U CIIEICTBUS U3 HHUX.

B3anMHOE pacronokeHrne NpsMbIX B IIPOCTPAHCTBE: NEPECEKAIOIIUECS, NapalIeIbHbIE M
cKpenuBaromuecs npsmsele. [lapamienbHOCTh NPSAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBE: MapajlIeIbHbIE
IpsIMBIE B IIPOCTPAHCTBE, MAPAUICIIBHOCTb TPEX MPSAMBIX, NapajlIeIbHOCTh NPAMOU U IUIOCKOCTH.
VYIubl ¢ COHAINPaBIECHHBIMU CTOPOHAMH, YrOJl MEXIy IPSAMBIMU B IpocTpaHcTse. IlapamieapHOCTh
IJIOCKOCTEM: MapajulelIbHbIE IIJIOCKOCTH, CBOMCTBA IapauIelbHBIX IUIOCKOCTeH. IIpocreimme
IIPOCTPAHCTBEHHBIE (PUTYPHI Ha MJIOCKOCTU: TETPa’p, KyO, napajuienenumnes, HoOCTpPOeHUE CEUCHHH.

IlepneHAUKYIAPHOCTD IPSMOM U IUIOCKOCTH: NMEPHEHAUKYIISAPHBIE MPsAMbIE B IPOCTPAHCTBE,
MpsIMBIE MapAJUIENIbHBIC U IEPIIEHANKYIISIPHBIE K INIOCKOCTH, IPU3HAK MEPIEHIUKYISIPHOCTH IPIMOHN U
IIJIOCKOCTH, TEOPEMA O MPSIMOW MEPIEHANKYIAPHOU IUIOCKOCTU. YTUIBI B IPOCTPAHCTBE: YIOJI MEXIY
IPSIMOM M IUIOCKOCTBIO, JIBYIPAaHHBIN yroJl, JUHEHHBIN Yrojl ABYTrpaHHOro yria. [leprneHnukynsp u
HAaKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT NMPSAMOM 1O IIOCKOCTH, MPOEKIMS
¢urypel Ha TIOCKOCTh. IlepneHIUKYISAPHOCTD IUIOCKOCTEH: MPHU3HAK MEPIEHAUKYISIPHOCTH ABYX
mrockocreil. Teopema o TpEX MepreHIuKyIsIpax.

MHoOrorpaHHuKkH.

IlonsiTHE MHOIOTpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOI'OTPAaHHUKA, BBIIYKJIBIE W HEBBIYKIIbIC
MHOT'OTPaHHUKH, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yrospHass npusma, TpaHU W OCHOBAHUSA
MIPU3MBI, IpsIMasi 1 HaKJIOHHAs MpU3Mbl, OOKOBas U IOJIHAs MOBEPXHOCTH Mpu3Mbl. [lapannenenunen,
MPSIMOYTOJIBHBIA TMapajuleNienuIie] W ero coWcrea. [Iupammpa: n-yrojapHas NHUpaMuja, TPaHU H
OCHOBaHME NUPAMUJIbI, OOKOBask W IMOJIHAS IOBEPXHOCTh NHpPaMUIbl, NpaBUJIbHAs U YyceuEHHas
nupaMuia. DJIEMEHThl NpU3MBbl U Nupamuabl. [IpaBuiibHbIE MHOTOIPAaHHUKU: TOHSATHE MPABUIBHOIO
MHOIOTpaHHMKA, MPaBUJIbHAS IPU3Ma U MpaBUJIbHAS NMHUpPaMUA, IPaBUIIbHAS TPEYTOJIbHAs NMUpaMuia
U MIPaBUIIBHBIN TeTpa’ip, kyO. [IpeacraBnenue o NpaBUIbHBIX MHOTOTPAHHUKAX: OKTAdJIp, 10AEKadAp



1 ukoca3ip. CeueHus NpU3Mbl U TUPAMHUJIBL.

CuMMeTpuss B TIPOCTPAHCTBE: CHMMETPHSI OTHOCUTENIBHO TOYKM, MPSAMOM, IUIOCKOCTH.
DneMeHThl CUMMETPUH B MpaMuax, NapajuieenuIenax, IpaBuIbHbIX MHOTOTPAHHUKAX.

Brruncnenue 37€MEHTOB MHOTOTPAHHUKOB: p&Opa, auaroHanw, yriel. [lnomans OoxoBoi
IIOBEPXHOCTU M IOJIHOW IOBEPXHOCTU NPSMON MPU3MBI, IUIOIAAb OCHOBaHWUH, TeopeMa O OOKOBOM
MIOBEPXHOCTU MpsAMON mpu3Mbl. Ilnomans OGOKOBOW HOBEPXHOCTM U IMOBEPXHOCTH IPABUIBHOMN
UpaMu/bl, TeopemMa O Iulomaau yceu€HHod nupamuibl. [lonsarue o6 o0béme. OOBEM mupamubl,
IIPU3MBI.

[Tono6Hble Tema B mnpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOIIAJSIMH IOBEPXHOCTEH,
00BbEMaMu O00HBIX TEII.
Coaep:xanue o0yuenus B 11 kiacce.

Mopnyab «Ajredpa u Hayajaa MaTeMATHYECKOr0 AHATH3A»

Yucna v BBIYUCIICHUS.

Hatypanbnble u nemnsle uncina. [Ipu3Haky 1eNMMOCTH LEIBbIX YACEN.

CreneHsb ¢ palluOHAIBHBIM ITOKa3areaeM. CBOWCTBA CTEIICHH.

Jlorapudm umcna. JlecaTuuHbIe U HATypaJIbHbIE JIOTapH(PMBI.

VYpaBHEHHUS U HEPABEHCTBA.

[IpeoOpa3oBaHue BRIpAKESHUMN, COACPIKAIINX JIOTAPUPMBIL.

[TpeoOpa3zoBaHne BbIpaXEHU, COEPIKALIUX CTENEHH C pallMOHAIbHBIM IIOKa3aTEJIEM.

[TpriMepbl TPUTOHOMETPUUECKHUX HEPABEHCTB.

Iloka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA.

CucreMbl JMHEWHBIX ypaBHEHUH. PemeHue NpUKIAIHBIX 3a4ad C IIOMOLIBKO CHCTEMBI
JINHEMHBIX YPaBHEHUM.

CucreMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMmeHeHre ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHHI0O MaTeMaTHYeCKUX 3a/Jay U 3ajad
13 pa3IMyYHbIX 00JacTel HayKH U peasibHOM JKHU3HH.

@YHKIMY U TpadUKH.

Oynkuus. [lepuognueckue pyHkuuu. [IpomMexxyTkn MOHOTOHHOCTH (DYHKIMU. MaKkCUMyMBI 1
MUHUMYMBI GyHKIMU. Haubonblee 1 HauMeHblIee 3HaueHne QyHKIMM Ha IPOMEKYTKE.

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U IpaUKH.

[Toka3zarenbHas u norapudpmuueckas GyHKIUU, X CBOHCTBA U Tpa(UKH.

Hcnonb3oBanue rpadukoB GYHKUINHN 1711 pellieHHs] ypaBHEHUH U IMHEHHBIX CUCTEM.

Hcnonb3oBanue rpadukoB GyHKIMUN A MCCIEIOBAHUS IPOLIECCOB U 3aBUCUMOCTEH, KOTOpPbIE
BO3HUKAIOT NP PEUICHUH 3a/1a4 U3 APYrUX yUeOHBIX IPEIMETOB U PEATbHOU KU3HU.

Hagana maTemMaTHuecKkoro anaumsa.

HenpepriBable pyHKIMH. MeToT MHTEPBAJIOB JUIsl pEIICHNs HEPABEHCTB.

[TpousBoanas ¢pyHkiuu. ['eomerpuueckuii u GU3NYECKUN CMBICI TPOU3BOJTHOM.

[TpousBosHble 37eMeHTapHBIX (yHKIMA. DOpMysIbl HAXOXKIEHHS MPOU3BOJHOW CYMMBI,
MIPOU3BEICHUS M YACTHOTO (DYHKITHHA.

[TpuMeHeHrne MPOU3BOJHON K HMCCIEIOBAHHUIO (PYHKIMH HAa MOHOTOHHOCTH U IKCTPEMYMBI.
Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO 3HaUYeHU (YHKIIMU Ha OTpe3Ke.

[TpyuMmeHeHre MPOU3BOIHON ISl HAXOXKJIEHUSI HAWIY4ILIEro pelieHusl B MPUKIAJAHbIX 3a/1a4ax,
JUISL OTIPEICJIEHNs CKOPOCTH Tpoliecca, 3aJaHHOro GopMyIioi uiu rpadukom.

[TepBooOpaznas. Tabauma nepBooOpa3HbIX.

WuTerpan, ero reometpudeckuii 1 GU3NIECKU CMBICI. Bbrancienue unaTerpaia mo gopmyie
Herorona—JIeiibnuna.



Moayab «1eMeHTbl KOMOMHATOPUKH M TEOPUH BEPOSITHOCTE»

UuciioBble XapaKTEpUCTUKU CIIy4alHBIX BEJIMYUH: MAaTEMaTU4YECKOE OXUIAHUE, TUCIEepCUs U
CTaHJApPTHOE OTKJIOHeHue. [IpuMepsl NMpUMEHEHHs MaTEeMaTU4YeCKOro OKHMIAHWs, B TOM 4YHCIE B
3aauyax M3 MOBCEIHEBHOW >XKM3HU. MareMaTHuYecKoe OXHJaHHe OMHAPHOHM CilydallHOW BETUYMHBI.
MareMatnueckoe OKMJIaHUE CyMMBI CIIy4alHBIX BEJIMYUH. MareMaTudecKoe 0KUIAHUE U AUCIIEPCHS
reOMETPHUECKOro 1 OMHOMHUAIBHOTO paclpeieNeHui.

3akoH OOJIBLIMX YHMCENl M €ro pojib B Hayke, mpupoje U oOmiectBe. BbiOopouHblii MeTox
HUCCIIEJOBAHUN.

[IpuMmeprl HENpPEpPBIBHBIX CIy4alHbIX BeJIWYMH. [loHATHE O IIOTHOCTH pacHpeleIeHHUs.
3azauu, IpUBOAAIIME K HOPMAJIILHOMY pacnpezeieHuto. [Toustre 0 HopMalbHOM pacipeesICHUN.

Monayab «I'eomeTpusi»

Temna Bpamenus.

[winHapuyeckass IMOBEPXHOCTb, O0pa3ylollue LWIMHAPUYECKOHM HOBEPXHOCTH, OCh
MWINHAPUYECKON MOBEpXHOCTU. LIMmuHIp: OCHOBaHMS U OOKOBasi MOBEPXHOCTH, 00pa3yromias u och,
TUTOIIA b OOKOBOM M TIOJTHOM MOBEPXHOCTH.

Konnueckasi MOBEpXHOCTh, OOpa3yrollMe KOHWYECKOH TOBEPXHOCTH, OCh U BEpIIMHA
KOHHYECKOW moBepxHOcTH. KOHyC: OCHOBaHME M BepIIMHA, 00pa3yromias U OCh, IUIOMAs OOKOBOH 1
IIOJTHOM TOBEPXHOCTU. YCEUEHHbI KOHyC: oOOpa3ylollMe M BBICOTA, OCHOBAaHUA U OOKOBas
IIOBEPXHOCTb.

Chepa m map: wneHTp, paguyc, auaMmerp, IUIOIIA[b IOBEpXHOCTH cdepbl. B3aumuoe
pacriosio’keHue cepbl U INIOCKOCTH, KacaTellbHas MJI0CKOCTh K cepe, MIouas chepsl.

N300pakeHne Tes BpalleHus Ha IMII0CKOCTH. Pa3BépTka umHApa U KOHyca.

KomOuHamu Ten BpameHus ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIA OKOJIO cepsl,
cdepa, BiMcaHHAs B MHOTOT'PAaHHHK, WJIH TEJIO BPAILICHHS.

[TonsiTue 06 06b€Me. OCHOBHBIE CBOMCTBa 00BbEMOB Tell. Teopema 06 00bEME MPAMOYTOIBHOTO
napasiesienunesia u cineacTsus u3 He€. O0bEM nuanHapa, konyca. O0BEM mapa U miomazab chepsl.

[Tono6GHble Tema B mnpocTpaHcTBe. COOTHOUIEHHS MEXAY IUIOMIAJIMH IOBEPXHOCTEH,
00bEMaMU MOOOHBIX TEIl.

CeveHus nMAMHpPA (MAapauIeNbHO U MEPIEHAUKYIISIPHO OCH), CEYeHUs] KOHYyca (MapasuielbHoe
OCHOBAHHIO U NMPOXOJAIIEE Yepe3 BEPIINHY), CEUeHHUs Iapa.

BekTopbl 1 KOOpIMHATHI B TPOCTPAHCTBE.

Bektop Ha mtockocTH M B mpocTpaHcTBe. CIOKEHHE W BBIYUTAHHWE BEKTOPOB. YMHOKECHHE
BEeKTOpa Ha 4Hcho. Pa3mokeHwe BekTopa 1O TPEM HEKOMIUIAHAPHBIM BekTopam. llpaBmiio
napaenenunena. Pemmenne 3amad, CBA3aHHBIX C MPUMEHEHHEM NpPaBUJ JIEHCTBHH C BEKTOPaMHU.
[IpsiMmoyronbHas cucteMa KOOpAHHAT B npocTpancTBe. Koopannate! BekTopa. [lpocreiimue 3axaun B
KOOp/AMHATax. YTosl Mexay Bekropamu. CKalsipHOe NpPOHM3BEAECHUE BEKTOPOB. BhIuMCieHHE YIIIOB
MEXIy OPSIMBIMH U MJIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIA METO/ MPU PEUICHUH T€OMETPUYECKUX
3ajau.



ILnanupyemsie pe3ybTaThl

OcBoenne yueOHOro nmpenmera «MaremaTHKa» JOJDKHO 00ECIIeYHBATh JTOCTHKCHHE Ha YPOBHE
cpemHero ooOmero o0pa3oBaHUs CIHEAYIONIMX JIMYHOCTHBIX, METANpPEIMETHBIX U MPEIMETHBIX
00pa3oBaTEeNbHBIX PE3yIbTATOB:

JIMYHOCTHBIE Pe3yJbTAThI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMSI TMporpaMMbl ydeOHOro mpeamera «MareMmaTrukay
XapaKTepU3yIOTCS:

I'pasxcoanckoe socnumanue:

c(hOPMHUPOBAHHOCTHIO TPAKAAHCKON MOZUIIUN 00YUYAIOMIETOCs KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHMCKOTO OOIECTBa, MPEACTaBICHUEM O MATEMaTHYECKUX OCHOBax (YyHKIIMOHUPOBAHMS
pPa3IMYHBIX CTPYKTYp, SBJIICHHM, MPOIEAYpP TPaXKAaHCKOro oOmiecTBa (BBIOOPHI, OMPOCH W TIp.),
YMEHHEM B3aWMOJICHCTBOBATh C COIMAIBHBIMU WHCTUTYTAMHU B COOTBETCTBHHM C UX (YHKIUSMHU U
Ha3HAUYCHHEM.

Ilampuomuueckoe 6ocnumanue:

c(OPMHUPOBAHHOCTHIO POCCUUCKON TpakIaHCKOW HICHTHUYHOCTH, YBXKEHUS K MPOLLIOMY U
HACTOSIIEMY POCCHICKOW MaTEMAaTHKHU, LEHHOCTHBIM OTHOLIEHUEM K JIOCTHKEHHUSIM POCCHUMCKUX
MAaTEMaTUKOB U POCCUICKOW MAaTEMATUYECKOM IIKOJIbI, K MCIOJIb30BAHUIO 3TUX JIOCTUKEHUHN B APYTUX
HayKax, TEXHOJIOTHIX, cepax SIKOHOMHUKHU.

Jlyxo8HO-HpascmeeHH020 80CNUMAHUSL:

OCO3HaHUEM JIYXOBHBIX IIEHHOCTEH POCCUICKOTO Hapoaa; chOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUs, ITUYECKOTO MOBEAECHUS, CBI3AHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JOCTUKEHHUN HAYKU U
JEeSITeNIbHOCTHIO YIEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYHUBOTO OYAYIIETO.

Dcememuyveckoe socnumanue:

3CTETHYECKUM OTHOILICHUEM K MHUPY, BKIIOYAs 3CTETHKY MAaT€MaTUYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a7a4, PEIICHUH, PaCCYXICHWUH; BOCIHPHHUMYUBOCTHIO K MATEMAaTHYCCKUM acCIeKTaM
Pa3IMYHBIX BUJOB UCKYCCTBA.

Dusuueckoe socnumanue.

c(hOPMHUPOBAHHOCTHIO YMEHUSI MPUMEHSITh MaTeMAaTUUECKHE 3HAHUS B MHTEpEcax 3/I0POBOTO U
06e3omacHOr0 o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIIECHHUS K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE,
cOamaHCHUpPOBAaHHBIA PEXXUM 3aHATHH M OTABIXA, perynspHas (Gu3ndeckas aKTUBHOCTD); (PU3HUUECKOTO
COBEPLIECHCTBOBAHMS, IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIILHON IESATEIBHOCTHIO.

Tpyoosoe socnumanue:

TOTOBHOCTBIO K TPY/AY, OCO3HAHHUEM IIEHHOCTH TPYAOIIO0HUS; MHTEPECOM K Pa3audyHbIM cepam
npodeccHoHaNbHON JIeATENbHOCTH, CBSI3aHHBIM C MATEMATHKOM M €€ MPUIOKEHUSMHU, yYMEHHEM
COBEpIIaTh OCO3HAHHBINM BBHIOOP Oymyieill mpodeccuu W pealn30BBIBATH COOCTBEHHbBIE KU3HEHHBIC
MIJIaHBI; TOTOBHOCTBIO M CITOCOOHOCTBIO K MAaT€MAaTHMUYE€CKOMY OOpa30BaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEW KU3HHU; TOTOBHOCTHIO K AKTMBHOMY YYAaCTHIO B PEIICHHHM MPAKTUYECKUX 3a7a4
MaTeMaTUYECKON HAIIPaBICHHOCTH.

JKonoeuueckoe socnumanue.

c(hOPMHUPOBAHHOCTHIO ~ AKOJOTHYECKONW  KYyJAbTYpbl, TIOHUMAaHWEM BIHSHHUS  COIMAJIBHO-
SKOHOMHUYECKHX TIPOIIECCOB HAa COCTOSHUE TMPUPOJHONM M COLMAIBHOW Cpeabl, OCO3HAHHUEM
rI100aTBPHOTO XapakTepa SKOJOTHYECKHX MpOoOJieM; OpHeHTalueld Ha MPUMEHEHHE MaTeMaTHYeCKHX
3HAHUU 7S PEIIeHHUs 3a/1a4 B 00JIaCTH OKpPYKAIOIIEH cpeibl, TUTAHUPOBAHUS MTOCTYIIKOB U OIEHKH MX
BO3MOXHBIX MOCJICICTBUI JIJIsI OKPYKAIOIIEH CPEIbI.

Llennocmu nayunoeo nosHanus:

c(hOPMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH ¥ OOIIECTBEHHON MPAaKTUKW, MTOHMMaHUEM MaTeMaTH4YeCKOW HayKd Kak chepbl YelIOBEYEeCKOM
JEATEIIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAYUMOCTH JIJI PA3BUTHS LIMBUIIM3AIMN; OBJIAJICHUEM SI3IKOM



MaTreMaTHKd ¥ MaTEeMaTU4YECKOM KyJIbTYpOH KaKk CpEICTBOM IIO3HAHWS MHPA; TOTOBHOCTBIO
OCYULIECTBJIAThH IPOCKTHYIO U UCCIIEN0BATEIBCKYIO NEATEIBHOCTh HHIUBUAYAIbHO U B IPYIIIIE.

MeTal’[peL[MeTHbIe pe3yJbTaThbl

MertanpeameTHble pe3ysibTaThl OCBOEHHUS IMPOrpaMMbl yueOHoro mpeamera «MaTemaTHKa»
XapaKTepU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU HO3ZHAGAMENbHBIMU OelCMBUAMU, VHUBEPCANbHIMU
KOMMYHUKAMUBHLIMU OCUCMBUAMU, YHUBEPCATbHLIMU PERYIAMUSHBIMU OeUCTNEUAMU.

1) Vuueepcanvuvie nozmasamenwvuwvie Oeticmeus, obecneuusaiom Gopmuposanue 0OaA308bix
KOCHUMUBHBIX NPOYECcCco8 00yuaruuxcs (0ceoeHue Mmemooo8 NO3HAHUSL OKPYHICAIUie2o0 Mupa;
npuMeHenue 102UYeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHut pabomams ¢ ungopmayuet).

basoevie nozuueckue oeiicmeusn:

e BBIBIATh U XaPaKTEPU30BaTh CYLIECTBEHHbIC MPU3HAKM MATEMaTHYECKHMX OOBEKTOB, MOHSITHIA,
OTHONIICHUNH MEXIy NOHATUSAMH; (HOPMYIUPOBATh ONpEIeNiCHUs] TOHSATUHN; YCTaHABIIMBATH
CYIIECTBCHHBIN MPU3HAK KJIACCU(UKAIMKU, OCHOBAHUS Il OOOOIICHHSI U CPABHEHUS, KPUTCPHUH
MIPOBOJIMMOTO aHAJN3a;

e BOCIpPUHUMATH, (QOpPMYIHpOBaTH U NPeoOpPA3OBBIBATh CYXKACHUSA: YTBEpAUTEIbHBIE U
OTpHUIaTeNbHbIE, AMHUYHBIC, YACTHBIEC U OOIIIKE; YCIOBHBIE,

e BBIBIIATh MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTHBOPEUrs B (pakTax, JaHHBIX,
HAOJIIOJICHUSAX W YTBEPXKICHUSAX; IMPEAJaratb KPUTECPUH IS BBISIBICHUS 3aKOHOMEPHOCTEH H
MPOTUBOPEUHIA;

e JleJaTh BBIBOJBI C UCIOJB30BAHUEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKIIOYeHNH, YMO3aKIIIOUCHUI TI0 aHAJIOTHH;

e TPOBOJUTH CAMOCTOSITENILHO JOKA3aTelbCTBA MATEMATHUYSCKHX YTBEPXKIACHUU (TpSIMBIE U OT
MIPOTUBHOTO), BBICTPAaWBaTh aApPryMEHTAllMI0, MPHUBOJUTH TPUMEPHl U  KOHTPIPHUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CYXKIACHHS U BHIBOJIBI;

e BBIOMpATh cHocoO pemieHus ydeOHOW 3anauM (CpaBHMBAaTh HECKOJIbKO BAapUAHTOB pEIICHUS,
BBIOMpaTh Har0O0JIee TOIXO AN ¢ Y4ETOM CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTCPUEB).

ba3zoevie uccneoosamenvckue oelicmeun:

® WCIOJNB30BaTh BOIMPOCHI KaK HCCIIENOBATEILCKANH WHCTPYMEHT MO3HAHMSA;, (HOpMYIHpPOBATH
BONPOCHI, (UKCUPYIOIIKE NPOTUBOpEUHEe, MpoOiieMy, YyCTaHABIUBaThb HCKOMOE M JaHHOE,
(bopMHpOBATH THITOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

® [IPOBOJUTH CAMOCTOSTENIBHO CIUIAHWPOBAHHBIN SKCIEPUMEHT, UCCIEIOBaHHE MO YCTaHOBJIECHHUIO
0COOEHHOCTE MaTeMaTH4ecKoro OOBEeKTa, SIBICHHS, IPOIECcCa, BBIABICHHIO 3aBUCHMOCTEH
MEXy 00BEKTaMH, SIBICHUSMH, TIPOIIECCAMHU;

® CaMOCTOSITENFHO (HOPMYIHPOBATh OOOOIIEHUS W BBIBOABI IO pe3yJbTaTaM IPOBEAEHHOTO
HaAOJIOICHNSI, UCCIIEIOBAHMS, OIEHUBATH JIOCTOBEPHOCTH IMOJYYCHHBIX PE3yJIbTaTOB, BHIBOJAOB U
0000I1IeHMI;

e IPOrHO3UPOBATh BO3MOXKHOE DPAa3BUTHE IPOLECCA, a TAKXKE BBIJIBUraTh MPEAINOJIOKEHUS O €ro
Pa3BUTHH B HOBBIX yCIIOBUSIX.

Paboma c ungpopmaueii:

e BBIBIATH JehUIUTHl WHGOPMAIIMU, JAHHBIX, HEOOXOJUMBIX MJisi OTBETa Ha BONPOC W s
pelIeHus 3a/1auH;

e BBIOMpAaTh HH(POPMAIHIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJTH3HPOBATh, CHCTEMAaTU3UPOBATh
Y MHTEPIIPETUPOBATH HHOOPMAIIHIO PA3IMYHBIX BUJOB U ()OPM IIPEIICTABICHHS,

e CTPYKTYpHpOBaTh WH(MOpPMAIMIO, TMPEACTaBIATh €€ B pa3inuHbIX (opmax, HILTIOCTPUPOBATH
rpapuyuecKy;

e  OIICHWBATH HAJEKHOCTH HH(DOPMAITUH ITO CAMOCTOSATENBHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.



2) VYuueepcanvuvie KoMMYHUKamueHwle Oelicmeusi, 00ecneduusarom cooOpMUpOBaAHHOCHb
COYUATILHBIX HABBIKOG 00YYAIOUJUXCAL.
Obwenue:

e BOCIPUHUMATHh U (HOPMYIHPOBATH CY)KJIEHUS B COOTBETCTBUU C YCIOBUSMHU U IEJIIMU OOILICHUS;
SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHSI B YCTHBIX M MUCHbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHUSI 110 XO/Ty PeLIeHUS 33a]]aui, KOMMEHTHPOBATh MOJIyUYEeHHBIN pe3ybTar;

e B XOJe 00CYXIeHHs 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYk/1aeMOil TeMbl, TPOOJIEMBI, pelaeMoit
3a/lauM, BbICKA3bIBaTh WJICH, HAlIEJICHHbIC HA MOUCK PEIICHHUS; COMOCTABIATH CBOM CYKICHUS C
CYXJCHUSIMH APYTUX YYAaCTHUKOB JUaiora, oOHapyXMBaTh Pa3MuUE€ W CXOJICTBO IMO3UIUI; B
KOPPEKTHOH Gopme (HOopMyTHpOBATh PA3HOTIACHS, CBOU BO3PAKECHUS;

e TMPEICTABIATH PE3YJNbTaThl PpEHICHUS 3aJadd, OSKCIEPUMEHTa, WCCIEAOBAaHMs, IPOEKTa;
CaMOCTOSITENILHO BbIOUpaTh (hOpMAT BBICTYILJICHUS C YUETOM 3a]a4 MPE3eHTAUU U 0COOECHHOCTEH
ayJTUTOPHUH.

Compyonuuecmeo:

e IIOHMMATh M UCIOJB30BATH MPEUMYIIECTBA KOMAHIHOW U MHIMBUAYAILHONW PabOThI IPH pEIICHUH
yuyeOHBIX 3ajay; MPUHUMATH LEJIb COBMECTHOM JEeATENbHOCTH, IJIAHHUPOBATh OPTraHU3AIIUIO
COBMECTHON paboThl, paclpeaensTh BUAbBI padOT, JOroBapUBaThCSA, OOCYXAAaTh MPOLECC H
pe3ysbTaT paboThl; 0000IIaTh MHCHUS HECKOJIBKUX JTFOICH;

e yYaCTBOBAaTh B IPYNIOBBIX (popMax paboThl (00CYkaeHUS, 0OMEH MHEHHUH, «MO3TOBBIE ILITYPMBI»
Y UHBIE); BBITIOJIHATH CBOIO YacTh PabOThl U KOOPAUHUPOBATH CBOM JIEHCTBUS C APYTUMHU WICHAMU
KOMaHbl; OIEHUBAaTh KaueCTBO CBOEr0 BKJIaga B OOMMIA NPOAYKT IO KPUTEPHSM,
cOpMyYIHPOBaHHBIM YYaCTHUKAMH B3aMMOACHCTBHSL.

3) Vuueepcanvnvie pezynsmuenwvie Oeiicmeus, obecneuusarom @GOopMupoSanue CMblCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABBIKOG TUYHOCTU.
Camoopeanuzayus:

e  COCTAaBJIATH IUIaH, AITOPUTM PEIICHHs 33/1a49H, BEIOUPATh CIOCO0 PEeICHHS ¢ YIETOM UMEIOIIUXCSI
pECypcoB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh M KOPPEKTHPOBATH BapHUaHTHI
peleHuii ¢ yaéToM HOBOH MH(POpMaLUH.

Camokonmponw:

e BIQJIETh HAaBHIKAMH TIO3HABATENLHOW pe(IeKCHH KaK OCO3HAHMS COBEPIIAEMBIX ACWCTBUU W
MBICITHTEIBHBIX TPOIIECCOB, UX PE3yJIbTATOB; BIAJIETh CIIOCOOAMHU CaMOITPOBEPKH, CAMOKOHTPOJIS
mpolecca 1 pe3ysbTara pelieHuss MaTeMaTHYeCcKOn 3aj1aui;

e MpPEIBUAETH TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTH IPH PEIIEHUH 3a/1a4H, BHOCUTh KOPPEKTHBBI
B JICATENIFHOCTh Ha OCHOBE HOBBIX OOCTOSTENHCTB, JAHHBIX, HAHJICHHBIX OIMUOOK, BBISIBICHHBIX
TPYIHOCTEN;

e OIICHHWBaTh COOTBETCTBUE pe3yJibTaTa LEIH M YCIOBUSAM, OOBSICHATh MPUUYMHBI JOCTHKEHUS WIIH
HEIOCTHKEHUS Pe3yJbTaTOB JAESTEIbHOCTH, HAXOJUTh OLUIMOKY, 1aBaTh OLIEHKY MIPUOOPETEHHOMY
OTIBITY.

IIpeaMeTHBIE pe3yJIbTAThI

OcBoeHnne yueOHOTO Kypca «Anredpa ¥ Hayala MaTEeMaTHYECKOTO aHalu3a» Ha YpPOBHE
cpemHero oO0miero oOpa3oBaHUS JOJDKHO OOECIEeYMBATh JIOCTHIKEHUE CIEAYIONUX MPEIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

10 kaace

Mopnyab «Ajredpa u HayaaIa MaTEeMATHYECKOI0 AHATH3A»

Yucna ¥ BEIYUCICHUS:
ONCpHUpOBaTh TMOHATUAMHU: PpPALAOHAJIBHOC U JEHCTBUTEIILHOE quciio, OOBIKHOBEHHAsI H



JecATUYHAsE APOOb, IPOLIEHTHI;

BBITOJIHATH apUPMETUIECKHE OTIEPALUH C PAIIMOHATILHBIMH U ACHCTBUTEILHBIMHI YHCIAMH;

BBITOJIHATH NPUOIMKEHHBIE BEIYUCIICHUS, UCTIONB3Ys MPABUIIa OKPYTJICHUS, JeNaTh MPUKHIKY
U OLIEHKY pe3yJbTaTa BHIYMCICHUI;

OIEpUPOBATh IMOHATUSAMHU: CTENEHb C LEJIbIM IIOKa3aTeleM, CTaHaapTHas (opMma 3arucH
JeUCTBUTENILHOTO YHCIIA, KOPEHb HATYpallbHOU CTENEHH, UCIOJIb30BaTh MOAXOAILYIO (opMy 3amucu
JEHCTBUTEIIBHBIX YACEN U1l PEILICHHs TPAKTUYECKHUX 3aJa4 U IIPEJCTaBICHNS JaHHBIX;

OIEpUPOBATh IOHATHUAMHU: CUHYC, KOCUHYC M TaHI'€HC IIPOM3BOJBHOIO yIJja, UCIOJb30BATh
3aIUCh POU3BOJIBHOTO yIJjla Yyepe3 0OpaTHbIe TPUTOHOMETPUYECKUE (PYHKLIMH.

YpaBHEHMs U HEPABEHCTBA!

OIEpUpPOBATh MOHATUSMHU: TOXKJECTBO, YpPaBHEHHE, HEPABEHCTBO, II€JIOE€, PpPaLMOHAJIBHOE,
UppaLMOHAIILHOE YPaBHEHNE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPaBHEHHUE;

BBITOJIHATh npeoOpa3oBaHuUs TPUTOHOMETPUUECKUX BBIPAYKEHUN u pemars
TPUTOHOMETPUUECKHE YPABHEHUS;

BBINOJIHATh TPeoOpa3oBaHUs LENbIX, PAlMOHATIBHBIX M MPPALMOHAIBHBIX BBIPAXKECHUNH H
pelaTb OCHOBHBIE TUIIBI LIEIBIX, PAMOHAIBHBIX U HPPALMOHAJIBHBIX YPABHEHUI U HEPABEHCTB;

IIPUMEHATh YPAaBHEHUS M HEPABEHCTBA JUIsl PEIICHHS MaTEMaTHMYECKHUX 3aJad U 3ajad u3
pa3nuYHBIX 001aCTeH HAYKH U peallbHOW KHU3HH;

MOJIEJIMPOBATh PEANIbHbIE CUTYallMH Ha S3bIKE alreOpbl, COCTABIATH BBIPAXKEHHUS, YpaBHEHUS,
HEPAaBEHCTBA [0 YCJIOBHUIO 3a/1a4M, UCCIIEI0BaTh OCTPOSCHHBIE MOJIEM C HCIOJIb30BAaHUEM arlapara
anreopsol.

OyHKIUHT U TpapUKH:

ONEpUPOBATh MOHATUAMU: (QYHKIUS, CHOCOOBI 3afaHus (QYHKLIUHU, O0NAaCTh ONpEAEICHUS U
MHO>KECTBO 3HAaUeHUN QyHKIUU, TpaduK GYHKIUH, B3aUMHO 0OpaTHbIe (QYHKIIUY;

ONEpPUPOBATH MOHATUAMH: YETHOCTh M HEUETHOCTh (YHKUUH, HYJIU (DYHKIHH, IPOMEKYTKH
3HAKOTIOCTOSIHCTBA;

UCIOJIb30BaTh Tpaduku QYHKIUHN AJIs pelIeHUs] YpaBHEHMUI;

CTPOUTh M YWTaTh TpapuKu JIUHEHMHONM (QYHKIUHU, KBaApaTUYHOM (YHKIMH, CTENEHHOU
(YHKIMH C LIETTBIM TOKa3aTeseM;

UCMOJb30BaTh TpapuKu (QYHKIUH JUIsT MCCIIENOBAaHUS TMPOLIECCOB U 3aBUCUMOCTEH IpH
pelieHnH 3afady M3 JAPYruxX Y4eOHBIX MPEeIMETOB M pEalbHOM KM3HM, BBIpaXaTb (opMyIaMu
3aBUCHUMOCTH MEKY BETUUMHAMH.

Hauvana maremMaTnyeckoro aHaamusa:

ONEepPUPOBATh TOHATUAMHU: IOCIEAOBATEIbHOCTb, apuMeTHyeckas U TeoMeTpuyecKas
IIPOrpeCcCu;

ONEpUpPOBATh TOHATHAMHU: OECKOHEYHO YOBIBaoIlas TIeOMETpHYecKas Iporpeccusi, cymMma
0ecKOHEYHO yObIBaIoOlIeil reoMeTpHYeCKON IPOrpeccui;

3aJ1aBaTh MOCJIEI0BATEIbHOCTH PA3IMYHBIMU CIIOCO0aMu;

HCII0JIb30BaTh CBOMCTBA IOCIEA0BATEIBHOCTEN U MPOTPECCUI [UIsl PELIEHHS PEAIbHBIX 33]a4
IIPUKJIAHOTO XapaKTepa.

MHoecTBa U JIOTHKA:

OIIEpUPOBATh NOHATUAMU: MHOKECTBO, ONIEPALIUU HaJl MHOKECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIA ammapaT [UIsl OMHCAHMS PEeabHBIX IPOILIECCOB U
SIBIIGHUH, PU PELICHUH 3a/1a4 U3 APYTUX YUeOHBIX IPEIMETOB;

OTepUpPOBaTh MOHATUSIMU: ONpEIeNIEHNE, TEOpPEMA, CIIEJICTBUE, TOKA3aTEIbCTBO.

Moayanb «I'eomerpus»
ONCpHUPOBATH MOHATHUAMMA: TOYKA, ITpAMas, IJIOCKOCTb;



IPUMEHSATh AKCMOMBI CTEPEOMETPUM M CIEACTBUS M3 HUX IPU PELIEHUM T€OMETPUUYECKUX
3a1ady;

OIIEpUPOBATh NOHATUAMHU: MAPAJUIEIBHOCTD U NEPIEHAUKYIAPHOCTD IPSIMBIX U IUIOCKOCTEM;

KJIaccu(UIMPOBaTh B3aUMHOE PACIOI0KEHHUE TPSMBIX H IFIOCKOCTEH B IPOCTPAHCTBE;

OIIEpPUPOBATH MOHATUAMU: JIBYTPAHHBIA Yo, TpaHU JIBYTPAHHOrO yriya, peOpo JIBYTPaHHOIO
yTia, JUHEHHBIN yrojl ABYIPaHHOTIO YIJla, TpajycHas Mepa JABYIPaHHOIO YIJIa;

OIEpUPOBATh MOHATUSAMM: MHOIOIDAHHUK, BBIIYKJIBbIM M HEBBIIYKJIBII MHOIOIPAaHHUK,
3JIEMEHTBHI MHOTOI'PaHHUKA, IIPABUIIbHBIM MHOTOTPaHHUK;

pacrio3HaBaTh OCHOBHBIC BHJbl MHOTIOIPAaHHHUKOB (NHUpaMuia, MpPU3Ma, IPSIMOYTOJIbHBINA
napajuiesienumnesn, Kyo);

KJaccu(puIMpoBaTh MHOTOTPAHHUKH, BEIOMpAst OCHOBAHUS JUIS KiacCcu(UKauuu (BBITYKIIbIE
HEBBIMYKJIbIE MHOIOTPaHHUKH, IPaBUWJIbHBIE MHOTOIPDAHHUKHU, MpPSAMbIE M HAKJIOHHBIE IPHU3MBL,
napajuleJenune/bl);

OIIEpUPOBATH NOHATUAMHU: CEKYILas IIJIOCKOCTh, CECYEHNE MHOIOTPAHHUKOB;

OOBSICHATH IPUHIMIIBI IOCTPOEHUS CEYEHUH, UCIIOIBb3Ys METO/ CIIE/I0B;

CTPOUTh CEUEHHMs] MHOTOTPAaHHUKOB METOJOM CJI€ZIOB, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YepTEKU U3 PUCYHKOB NPOCTHIX 0OBEMHBIX (DUTYDP: BUJ] CBEPXY, COOKY, CHU3Y;

pelarh 3aJa4d Ha HAaXOKJIEHUE NeOMETPUYECKHUX BEIMYMH 10 o0pa3laM WIM alropuTMam,
IIPUMEHSSI U3BECTHBIC AHAJTUTUYECKNE METObI IIPY PELICHUH CTaHAAPTHBIX MAaTEMaTUYECKUX 3a]1a4 Ha
BBIYMCIICHUE PACCTOSHHUM MEXIY ABYMS TOYKAMH, OT TOYKH 1O NPSAMOW, OT TOYKH JO IUIOCKOCTH,
MEX/1y CKPELIUBAIOLIUMUCS IPIMbIMHU;

pelaTh 3aJjauyd Ha HaXOXJAEHUE FeOMETPUYECKHUX BEIMUYMH M0 oOpas3laM WM alropuTMaM,
IIPUMEHSISI U3BECTHBIE aHAIMTUYECKUE METOBI IIPH PELICHUH CTaHJAPTHBIX MaTEMaTUYECKUX 3aJa4d Ha
BBIUHCJICHUE YIJIOB MEXAY CKPEIIMBAIOIIMMUCA NPSAMBIMH, MEXAY HMPSIMOM M INIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMU, IBYTPaHHBIX YIJIOB;

BBIUMCIATh OOBEMBI M IUIOIIAAM TMOBEPXHOCTEM MHOIOIpaHHUKOB (MpU3Ma, NUPaMUIa) C
MPUMEHEHUEM (QOPMYJI, BBIUUCISATH COOTHOLICHHS MEXIY IUIOIIAJMU IOBEPXHOCTEH, 0O0bEMaMu
M10I00HBIX MHOTOI'PaHHUKOB;

ONEPHUPOBATH MOHATHIAMHU: CUMMETPHUS B IIPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh CUMMETPHH,
LEHTP, OCh U INIOCKOCTh CHMMETPUH (PUTYPBHI;

U3BJIEKaTh, MPeoOpa3oBbIBaTh W HHTEPHPETHPOBATH HMHPOPMALUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUrypax, MpeJCTaBICHHYIO Ha UepTekaX M PUCYHKax;

OpPUMEHATh  TreoMeTpuueckue  (GakThl  JUIsl  PEUIeHHs  CTePEOMETPUYECKUX  3ajad,
MPEIoararolluX HECKOJIbKO 1IaroB peIeH s, €ClIM YCIOBUS IPUMEHEHUS 3a/1aHbl B SIBHOM (QopMme;

NPUMEHATh TMPOCTEHIIME MPOTPAMMHBIE CpPEACTBA U AJIEKTPOHHO-KOMMYHHMKAIHOHHBIE
CUCTEMBI MU PEIICHUH CTEPEOMETPUUECKHUX 3a7aY;

MPUBOAUTH MPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HH, PACIIO3HABATH
MIPOSIBJIEHUE 3aKOHOB F€OMETPHUH B HCKYCCTBE;

IPUMEHATh IIOJYy4YEHHbIE 3HAHMS Ha IPAKTHKE: AaHAJIU3UPOBATH pEalbHbIE CUTyallUH H
MIPUMEHATh U3yYCHHbIE TIOHATHS B IpOIECCe MOMCKa PEHICHUs MaTeMaTH4ecKu chopMyTupoBaHHOM
poOJIeMBbl, MOJICIMPOBATh peallbHbIe CUTYallMM Ha S3bIKE T'€OMETPHUHU, HUCCIEO0BAaTh MOCTPOEHHBIE
MOJICIM C HCIOJb30BAHUEM T€OMETPHUECKUX IOHATHM M TeopeMm, ammapara aiareOphl, periarh
MIPAaKTUYECKUE 3a7]a4H, CBSI3aHHBIE C HAXOKJIECHUEM T€OMETPUUYECKUX BEITUYMH.

Mopayab «JJjieMeHTbl KOMOMHATOPUKH U TEOPUM BePOSITHOCTEID)

YUTATh U CTPOUTH TaOJIMIIBI U TUATPaAMMBI;

ONepUpPOBaTh MOHATUSIMU: CpeAHEe apupMeTHUecKoe, MeauaHa, HauOoJibliiee, HauMEHbIIIee
3HAUEHHUE, pa3Max MACCHUBA YHMCIOBBIX JIaHHBIX;

ONEepPUPOBATh MMOHATUSAMH: CIydyailHBI SKCHEpUMEHT (OmBIT) M cllydyailHOe cOOBITHE,



3JIEMEHTapHOE COOBbITHE (3JIEMEHTAPHBIA UCXO0/T) CIy4aiHOTO OTBITA, HAXOIUTH BEPOSTHOCTH B ONBITAX
C PaBHOBO3MOKHBIMHU CIIy4YailHBIMH COOBITHSIMH, HaXOJIUTh M CPaBHHUBATH BEPOSTHOCTH COOBITUH B
M3YYEHHBIX CIIy4alHbIX KCIIEPUMEHTAX;

HaXOAUTh M (POPMYTUPOBATH COOBITHS: TEpecedeHne M OObEIUMHEHUE NaHHBIX COOBITHH,
COOBITHE, IPOTHBOIOJIOKHOE JAaHHOMY COOBITHIO, ITOJIb30BAaThCs AUarpaMmMamMu Diiepa U GopmyIioit
CJIO’KEHHSI BEPOSITHOCTEH IPU PELICHUH 3a/1ay;

ONEpPUPOBATh IOHATUSAMH: YCIOBHAas BEPOSTHOCTb, HE3aBUCUMBIE COOBITUS, HAaXOIUTh
BEPOATHOCTH C TOMOLIBIO IIPABUJIA YMHOXKEHUS, C IIOMOILBIO IEPEBA CIIy4alHOTO OIIbITA;

IPUMEHATh KOMOMHATOPHOE MPABHJIO YMHOXKEHUS NP PEIICHUH 3a/1a4;

OIEPUPOBATH MOHATUSAMHU: UCIIBITAHUE, HE3aBUCUMBIEC UCIIBITAHUS, CEPUS UCIBITAHUM, YCIIEX U
HeyJlaya, HaXOJAUTh BEPOSITHOCTH COOBITUI B CEpUM HE3aBUCHUMBIX MCIIBITAHMM 1O IEPBOIO ycliexa,
HAXO/UTh BEPOSITHOCTU COOBITHIA B CepUM UCIbITaHUH bepHyIm;

OIEPUPOBATh MOHATHAMU: CllydalHas BEIWYMHA, PACIPEIEICHUE BEPOSATHOCTEH, AUarpaMma
pacnpeneseHus.

11 kaacc
Monayab «Aaredpa u Hayajia MATEMAaTHYECKOT0 AHAJTU32)

Yucsia v BbIYUCICHUA:

ONEpUPOBATh MOHATUAMU: HATYpPAJIbHOE, LIEJI0€ YHUCIO, UCIOIb30BaTh MPU3HAKU JEIMMOCTH
LETIBIX YUCEII, Pa3JI0KEHHUE YMCila Ha MPOCThIE MHOKUTEM JJIs PEIICHUS 3a/ay4;

ONEPUPOBATH MOHATUEM: CTEIIEHb C PAllMOHAIBHBIM [TOKA3aTENEM;

OTIEpUPOBATH MIOHIATHSIMH: JIorapu(M YucIia, TeCATUIHBIC U HATYPATbHBIC JTOrapru(MEIL.

YpaBHeHNsI M1 HEPABEHCTBA:

MPUMEHSTh CBOWMCTBA CTCTICHH ISl NIPEOOpPA30BaHUS BBIPAKCHHUH, ONEPHPOBATH TMOHATHSIMHU:
MOKA3aTeJIbHOE YPABHEHHE W HEPABEHCTBO, PEIIATh OCHOBHBIE THUIIbI MOKA3aTEJIbHBIX YPABHEHHUU W
HEPABEHCTB;

BBIMIONHATh  MpeoOpa3oBaHUs  BBIPAKEHUN, COAEpXKAIIMX  JIOrapu(Mbl, OMEpUPOBATH
MOHATHSIMH:  Jorapu(MHUUYECKOe  ypaBHEHHE UM HEPaBEHCTBO, peIlaTb OCHOBHBIE  THUIIBI
norapu)MHUYECKUX ypaBHEHUI 1 HEPABEHCTB;

HAaXOJUTh PEUICHUS NPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

ONEpUPOBATh MOHATHUSMHU: CHUCTEMA JIMHEHMHBIX YpPAaBHEHUN W €€ pEIIeHUE, HCMOJIb30BATh
CHUCTEMY JINHEMHBIX YPAaBHEHUN JIJIS1 PEICHUS IPAKTUYECKUX 3a/1a4;

HAaXOJUTh PEIICHUs MPOCTEHIINX CUCTEM M COBOKYITHOCTEW PAalMOHAIBHBIX YPABHEHHN H
HEpPABEHCTB;

MOJIEJIMPOBATh pPealibHbIE CUTYaIlMH Ha S3bIKE anreOpbl, COCTABISATh BHIPAKEHUS, YPaBHEHUS,
HEPABEHCTBA U CUCTEMBI 110 YCIOBHUIO 3aJa4H, UCCIIEN0BATh IOCTPOCHHBIE MOJEIU C UCIIOJIb30BAHUEM
amnmapara anreOpsl.

DyHKIUHA U TPaPUKH:

OTIEpUPOBATh TOHATUSMHU: TepuoaArYecKas QYHKIUS, TPOMEKYTKH MOHOTOHHOCTH (DYHKITHH,
TOYKH DJKCTpeMyMa (GyHKIIMH, HAuOOJbIIEe W HAUMEHbBIIEEC 3HAYCHUsS (PYHKIIMA HA TPOMEKYTKE,
WCIIOIB30BaTh UX JJIA UCCIEA0OBaHMS (DYHKIIMH, 3aJaHHONU IPapuKOM;

ONepupoOBaTh MOHATUSIMH:: rpaduku MOKa3aTeJIbHOM, norapupMUIECKON u
TPUTOHOMETPHUECKUX (DYHKIUH, N300paxkaTh UX HA KOOPJAMHATHOW TUIOCKOCTH M WCIOJB30BATh IS
pELIEHHS YPaBHEHUI U HEPABEHCTB;

n300paxaTh Ha KOOPJAMHATHOW TIOCKOCTH rpa@UKy TUHEHHBIX YPaBHEHHUH U UCIOIB30BaTh UX
JUISL PELIEHUS CUCTEMBI JIMHEWHBIX YPaBHEHUI;

WCIIONTB30BaTh Tpaduku (PYHKIUN N7 MUCCIEOBAHUS MPOILIECCOB M 3aBUCUMOCTEN M3 JIPYTrUX
Y4€OHBIX TUCIUIUIAH.



Hauyana maTeMaTH4eCKOro aHaJIM3a:

ONEpPUPOBATH TOHATUAMU: HENpEephIBHAS (QYHKIUSA, MPOU3BOAHAS (DYHKIMH, HCIIOIB30BaTh
reOMETPHUECKUI U (PU3NIECKUN CMBICI IPOU3BOIHON JJIS pEIICHUs 3a/1a4;

HaXOJUTh TPOM3BOJIHBIC DIIEMEHTAPHBIX (YHKUWH, BBIYMCIATH TPOU3BOAHBIE CYMMBI,
IIPOU3BECHNUS, YACTHOTO (DYHKIIHIA;

UCIOJIb30BaTh POU3BOJHYIO Ul UCCIIEAOBAaHUSA (DYHKIIMM Ha MOHOTOHHOCTb M 3KCTPEMYMBI,
IIPUMEHSATh PE3yJIbTaThl HCCIIEAOBAHMS K IOCTPOECHUIO IPa(UKOB;

MCIIOJIb30BaTh NPOU3BOJHYIO [UIsl HAXOXKACHHUS HAWIYYILEro PEIICHHs B MPUKIAIHBIX, B TOM
4HCJIE COLNAIbHO-I)KOHOMUYECKHUX, 3a1a4aX;

OIEpUpPOBATh IOHATUSAMU: II€PBOOOpa3Hasi W HHTErpajg, IOHUMAThb I'€OMETPUUECKUH U
(bu3NYeCKUl CMBICII HHTETPaa;

HAXOJUTh TEpPBOOOpA3HBIC 3JIEMEHTAPHBIX (DYHKIMHA, BBIYHCIATH HHTErpan 1o Gopmyne
Hrrorona—JleriOnuna;

pewath MNPUKJIAIAHBIE 3aaud, B TOM YHCIE COLUAIBHO-3KOHOMHYECKOr0 M (hu3nyeckoro
XapakTepa, CpeICTBaMHA MaTEMaTHYECKOI0 aHAJIN3a.

Monayas «I'eomeTpusi»

OnepupoBaTh MOHATHAME: HWJIMHIAPUYECKAs MOBEPXHOCTh, OO0pa3yoIIue MHJIHHAPUICCKOM
MMOBEPXHOCTH, IUJIMHJIP, KOHMYECKAs TTOBEPXHOCTh, 00pa3yrolne KOHHYECKON MOBEPXHOCTH, KOHYC,
cepruueckas mOBEPXHOCTb.

PacrioznaBats Tena BpameHus (IIMHAP, KOHYC, cdepa U map).

OOBSACHATH CITOCOOBI MOJTYYCHHS TEJT BPALICHHUS.

KnaccugunmpoBarb B3auMHOE PaCcHoOIOXKEeHUE CPephl U TNIOCKOCTH.

OnepupoBaTh MOHATHSIMHU: IIAPOBOH CETMEHT, OCHOBAaHHME CETMEHTA, BBICOTA CETMCHTA,
IIIAPOBO# CJIOM, OCHOBAHHUE LIAPOBOT'O CIIOSI, BBICOTA IIIAPOBOTO CJIOS, IIAPOBOM CEKTOP.

Beramcnate 00bEMBI M TUIOMIAJA TOBEPXHOCTEW TEN BpAIlCHUs, T'€OMETPHYECKHX Tel C
npuMeHeHueM (Gopmyi.

OnepupoBaTh MOHATUSIMHU: MHOTOTPAHHHK, BIUCAHHBINA B c(hepy M OMHMCAHHBIN OKOJIO chepsl,
cdepa, BIIMcaHHAs B MHOTOTPAHHUK HJTU TEJIO BPAIICHHS.

BbI4ucasTh COOTHOIICHHS MEXAY TUIOMIAIIMU TOBEPXHOCTEH U 00bEMaMU MOTOOHBIX TE.

N3o0paxarh wu3ydyaeMble GUTYpPHl OT PYKH U C TMPUMEHEHHEM TPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BbIMonHATE (BBIHOCHBIE) TUIOCKHME YEPTEKHM M3 PUCYHKOB MPOCTBIX OOBEMHBIX (DUTYp: BHI
CBEpPXY, COOKY, CHH3Y, CTPOUTH CEUEHUS Tell BpallleHUsI.

W3Biiekath, WHTEPIPETHPOBATh M IMPEOOPA30BBHIBATH HHQPOPMAIUIO O IMPOCTPAHCTBCHHBIX
TeOMETPHUYECKUX (PUTYpax, MPEACTABICHHYIO Ha YepTE)kKaxX M PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBITIOTHATE JIEHCTBUS CJIOKEHUS BEKTOPOB, BHIUMTAHUS BEKTOPOB M YMHOXKEHHUS BEKTOpa Ha
YHCII0, 00BACHATH, KAKIMH CBONCTBAMH OHU 00J1a1atO0T.

[TpuMeHsTh IpaBUIIO Mapaielenuea.

OnepupoBaTh MOHATUSMU: IEKAPTOBHI KOOPJMHATHI B IPOCTPAHCTBE, BEKTOP, MOJYIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, Yroll MEXIy BEKTOpPaMH, CKaJsIpHOE MPOU3BEIECHUE
BEKTOPOB, KOJUTMHEAPHBIC H KOMITJIAHAPHBIC BEKTOPBI.

HaxomuTh cymMMy BEKTOPOB W IPOM3BEJICHHWE BEKTOpAa Ha YHUCIIO, YTOJ MEXIY BEKTOpaMH,
CKaJISIpHOE MPOM3BEICHHUE, PACKIIAIBIBATH BEKTOP IO IBYM HEKOJUTMHEAPHBIM BEKTOPAM.

3a/1aBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBON CHCTEME KOOPIUHAT.

[IpumensTh  TeomeTpuyeckue  (aKThl ISl  pElIeHUsT  CTePeOMETPHUYECKHUX  3ajad,
MIPEIOJIarafoINX HECKOJIBKO IIATOB PEIICHHUS, €CIIH YCIOBUS IPUMEHEHUs 3a]]aHbl B IBHOU dopMe.



Pemats npocrteiiine reoMeTpuuecKrue 3ajadd Ha IMPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO
METOoAA.

Pemates 3amauM  Ha [10Ka3aTeNbCTBO MAaTEMaTHYECKMX OTHOLIEHMM M HaXO0XKIEHHUE
r€OMETPUUYECKUX BEIUMYMH MO 00pa3laM WIA alropuTMaM, [PUMEHSS H3BECTHBIE METOJbI IIPU
PEILIECHNN CTaHAAPTHBIX MaTEMaTUYECKUX 3aa4.

[IpuMeHATh IPOCTEHINME NPOrpPaMMHBIE CPEICTBA M IJIEKTPOHHO-KOMMYHMKAIL[MOHHBIC
CUCTEMBI IIPU PEIIEHUU CTEPEOMETPUUECKHX 3a]au.

[TpuBOIMTE IPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOJE U XKU3HU, PACIIO3HABATH
IIPOSIBJIEHUE 3aKOHOB I'€OMETPUH B HCKYCCTBE.

[IpuMeHsTh MONY4YEHHbIE 3HAHUS HA IPAKTHKE: AHAIW3UPOBATh pEAJbHBIE CUTYallUU U
INPUMEHSATh U3yYCHHbIC TOHATHS B MPOIECCE MOKMCKA PEIICHUs MAaTeMaTH4YeCKUu cHOpMyITUpOBAHHOMN
npoOJIeMBbl, MOJICIMPOBATh pealbHbIE CUTYallMH Ha S3bIKE T'€OMETPHUH, MCCIEO0BATh MOCTPOCHHBIC
MOJICIM C UCIOJIB30BAHUEM T€OMETPHUECKUX IOHATHH W TeopeM, ammapara aiureOphl, periaTh
IIPAKTUYECKHE 3a/1a4M, CBA3aHHBIC C HAXOXKIEHUEM I€OMETPUUECKUX BEIMYNH.

Moayab «JJieMeHTbl KOMOMHATOPUKH M TEOPUHU BEPOSITHOCTE»

CpaBHMBaTh BEPOATHOCTH 3HAYEHUN CIyYallHOW BEIMYMHBI MO PACIPEICICHUI0 WIH C
IIOMOIIBIO AATrpaMM.

OHGpI/IpOBaTI) IIOHATHUEM MaTeMaTn4dcCKoro OXHUaaHUuA, IMPUBOANUTH IMPUMCPHI, KaK
MNPUMCHACTCA MATCMATHUYCCKOC OXKHUAAHHC CJIy‘I&fIHOfI BCJINYNHBI HaXOJUTh MAaTEMAaTH4YC€CKOC
OKUJIaHHE I10 TaHHOMY PacIpe/ieIeHHUIO.

HmeTs npecTaBiieHne 0 3aKOHE OOJIBIINX YHCE.

HmeTh npeacTaBieHne 0 HOpMajibHOM paclpeaelieHUH.



Temamuueckoe naanupoeanue

10 k1ace
Ne Komunyectso v HiX
i Tema 4acoB KOHTPOJIBHBIX
pabor
1 [ToBTOpEHME U paclIMPEHUE CBEACHUN O 11 1
byHKIHH
2 Crenennas GyHKIUS 17 2
3 Brenenue B ctepeoMeTputo 6
4 Tpuronomerpuueckue GyHKIUU 26 1
5 [TapamiensHOCTH B TPOCTPAHCTBE 9 1
6 Tpuronomerpudeckue ypaBHEHUS U 16 1
HEpaBEHCTBA
7 [lepneHMKyYIAPHOCTH B IPOCTPAHCTBE 15 1
8 MHororpaHHUKH 9
9 [IponsBoHas U €€ TPUMEHECHUE 24 1
10 O06o011ieHne 1 cucTeMaTu3anys 3HaHuH 3 1
yJaiuxcs 1o kypcy Mmarematuku 10 xiacca
Hroro: 136 9
11 kace
Ne KonnuecTtso v HiX
i Tema 4acOR KOHTPOJIbHBIX
pabort
1 | IloBTopenue. 6
2 | IlokazarenbHas w jorapumuyeckas GpyHKIUS 26 2
3 | KoopauHaThsl 1 BEKTOPHI B IPOCTPAHCTBE 14
4 | MuTerpan u ero npuMeHeHHe 11
5 | Tena Bpamenus 25 1
6 | DnemenTsl KoMOMHaTOpuku. buHoM HproToHa 12
7 | O6bemsl Ten. [lnomans cdepsr 17 1
8 | DieMeHTBI TEOpUHU BEPOSITHOCTEN 11 1
9 O06o0011eHNe U cUCTeMaTU3alus 3HAaHUN 1 1
yuanmxcs 1o kypcy Mmarematuku 10 - 11 kiacca
Hroro: 136 6
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