MUHHUCTEPCTBO OBPA30OBAHUS U MOJIOAEKHOM MOJUTUKN CBEPJJIOBCKOM OBJIACTH
HEI'OCYXAPCTBEHHOE (YACTHOE) OBHIEOBPA30OBATEJIBHOE YUYPEXIEHUE
CPEHSAST OBIIEOBPA30OBATEJBHAS IIKOJIA «EJIMOC

ITPUHATO COI''TACOBAHO

Peienuem mMetonuueckoro o6beiuHEeHNS 27.08.2025r.

YYMTENIeH €CTECTBEHHBIX M MPUKIIAIHBIX HAYK 3amMecTUTeNIb MPEKTOpa 1Mo METOAMYECKO pabote
IIpotokon Nel ot 27.08.2025r. %(OWU /®@arraxoBa A.I.

\
S L

PABOYASI TIPOTPAMMA

Kypca BHeypo4Ho# aeaTeabHocTH «IloaroroBka k EI' nmo MatemaTuke. Ipoduabubliii yposenn»
Ui cpeinero obuiero obpasosanus (10-11 kmaccsr)
Cpok ocBoenws: 2 rona

CocraBures:
Omnapuna Mapuna ['puropsesna,
YYHTEIb MAaTEMaTUKH

Exarepun6ypr, 2025 rox



IHHOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma kypca BHeypouHO# nesrenbHOCTH «lloaroroBka k EI'D mo maremartuke. IIpoduiabHBIM ypOBEHBY» ISl CPEIHETO
obmiero oopazoBanus (10-11 kmaccer) paspaborana Ha ocHoBe DeepanbHOr0 rOCyIapCTBEHHOT0 00pa30BaTEILHOTO CTAHIAPTa CPEAHETO OOIIEro
o0Opa3oBaHMs, C YIETOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHUM, MPEABABIAEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, H TPATUINN POCCHHCKOTO
oOpa3zoBanus. Peanuzanus mporpaMMbl 00ecrieunBaeT OBJIAJICHUE KIIFOUEBHIMU KOMIETCHIMSIMH, COCTABISIOIUMU OCHOBY ISl CAMOPA3BUTHUS U
HEMpPEepBIBHOIO 00pa30BaHus, LIETOCTHOCTh OOIIEKYIBTYPHOTO, TMYHOCTHOTO U MTO3HABATEIIBLHOTO PA3BUTHS IMYHOCTH 00yUYaIOIIHXCS.

Kypc mpenamomnaraer xak oTpabOTKy W 00OOIIEHHWE METOAOB PEIICHUs CTAaHJAAPTHBIX 3aJaHWi [0 MaTeMAaTHUKe, TaK W YriIyOJIeHHOE
M3y4eHUEe BOIPOCOB, MPEAYCMOTPEHHBIX MporpamMmon ydebHoro mnpeamera «Marematuka». CTpyKTypa U COAEp)KaHWE CTAHIAPTHBIX 3aJaHUMN
JAI0T BO3MOXKHOCTh OTPabOTaTh YMEHHUS pellaTh CTaHJAPTHBIE 3a]]a4l MPAKTUYECKOTO COJEPKaHUs, TPOBOAUTDH MPOCTEUIIINE PACUeThl, PelaTh B
TOM YHCJIE CTIOKHBIE 3a/1a4H, TPEOYIOIUE JIOTUYECKUX pacCyKIeHHI. YiryOneHue peanusyercs Ha 6a3ze o0yueHus: MeToaM U IprueMaM petieHus
MaTeMaTUYeCKUX 3aj7a4, TPEOYIOIIMX MPUMEHEHHUS BBICOKON JIOTUYECKOW M ONEPAllMOHHOM KYJIbTYpPHI, PA3BUBAIOIINX HAYYHO-TEOPETUUYECKOE U
QITOPUTMHUYECKOE MbIlUIeHHe oOydaromuxcsi. Oco0oe MecTo 3aHMMAloT 3a/adyd, TpeOyrolre NpUMEHEHUs OOydalolMMUCS 3HAaHUU B

HE3HAKOMOH (HeCTaHIapTHOMN) CUTYaIUH.

Iemun xypca

L4 O6p8.30BaTCJ'ILHa$II COBCPHICHCTBOBAHUC MATCMATUUCCKHUX 3HaHUN H yMCHI/Iﬁ O6yanOH_II/IXCH peliCHus 3aJaqy 4Yepce3 yrﬂy6neHHe,

pacimpenue, 0000IeHne 3HAHUN U YMEHUM

L4 PaBBI/IBaIOH_[aﬂZ Pa3BUTHC MAaTEMATUYCCKUX CIIOCOOHOCTEH IIKOJBHUKOB, B HaCTHOCTHU, MBICIIUTCIIBHBIX onepaum‘/'l aHaJIn3a, CUHTE3a,

000011eHNs, K1accuuKaly, KOHKpETH3aul

e BocnuTeiBaromas: BOCIHTAHUE OOIIECH KyJIbTYphl, HHTEpPECA K TTO3HAHUIO



3agaum Kypca

e Jlo3HaKOMHTE C METOAaMH MW IPUEMAMH PEIICHHUA MATEMATHYCCKUX 3aaad, Tpe6y10H_[I/IX IIPUMCHCHU A BBICOKOH JIOTMUYECKON H

OIEPALMOHHON KYJIbTYPbI

° CO3I[aTI> YCJIOBHUA AJId BO3MOXKHOI'O PCIICHHSA M ITOIIBITOK peH_ICHI/Iﬁ 06yLIaIOIHI/IMI/ICH 3aa4 ITOBBIIICHHOI'O W BBICOKOI'O ypOBHeﬁ

Enunoro rocynapcTBeHHOT0 SK3aMeHa 10 MaTeMaTHUKE
OO01mas xapakTepucTUKa Kypca

JIaHHBIN KypC COCTaBJIEH C YYETOM peajbHbIX BO3MOXHOCTEH oOydaromuxcs. /g Kypca xapakTepHa IpakTU4YecKasl HalpaBleHHOCTb. Ero
OCHOBHOE COJIEp)KaHHE COCTABIIIOT ydeOHbIC 3a71a4u. YacTh U3 HUX PAacCCMaTPUBAETCS C TMOJHBIM PEIICHHEM, WLTIOCTPUPYIOIIUM TOT WA HHOM
Meroa. dpyrue npeiararorcs 1uisi CaMOCTOATEIBHOIO penieHus Joma. [[paBuiibHOCTE BBINOJIHEHUS 3TUX 3aJaHUM KOHTPOIMPYETCS ITOCPENACTBOM
NPUBEJCHHBIX OTBETOB M pa30OpOM HX pELIeHHH Ha MOCIHeAyoIuX 3aHATHAX. [l oTpaboTKM yueOHbIX YMEHMH M HaBBIKOB MOTYT
UCMOJb30BaThCs MaTtepuaisl EI'D mo maremaTtnke kak 6a30BOro, Tak U MpoduiIbHOTO ypoBHEH. M310)keHHe NMpakTHUYEeCKUX NMPUEMOB PELICHUs
COIIPOBOXAAETCA HEOOXOJUMBIMUA TEOPETUUECKUMHU CBeACHUSIMU. [[1st 0TpabOTKM yueOHBIX YMEHHUI U HaBBIKOB HUCIIOJIb3YIOTCS MaTepuaisl EI'D
10 MaTeMaTuke NpopUIbHOrO ypoBHA. POpMbl pabOThI Ha 3aHATUSAX Kypca MPEeLyCcMaTpUBalOT AKTUBHOCTh U CAMOCTOSATEIbHOCTh 00y4JaroIuXcs,
COYETaHHE MHIUBUIYAIbHON U TPYIIIOBOH pabOTHI.

Ha uzydenue xypca orBoaurcs 2 yaca B Heziento B 10 kiacce u 2 yaca B Hefento B 11 kimacce, Bcero 3a jiBa roga o0yueHust — 136 yacos.
COJAEPKAHUE OBYYEHUSA
Conepxanre oOy4yeHMs JAHHOTO Kypca BHEYPOUHOW JEATENbHOCTH CHHXPOHU3UPOBAHO C 3JEMEHTaMU COJEp)KaHUs Y4eOHBIX KypCOB

yqeGHoro npeamMeTa «MaTCMaTI/IKa», 9JICMCHTaMU COJACPKaHHA, IMPOBCPSACMBIMU Ha ET'D 1o MaTEMaTUuKe, IMPOBEPACMbIMU Tpe6OBaHI/I}IMI/I Ha

EI'D mo marematuke K pe3yabTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTEIHLHOM MPOTPAMMBI CPETHEr0 00IIero 00pa3oBaHUsl IO MaTEMaTHKE.

10 KJIACC



Yucia ¥ BBIYHCICHUSA

Panmonanbhele uncia. OOBIKHOBEHHBIE M JIECSTUYHBIE JIPOOM, MPOLIEHTHI, OECKOHEUHbIE NEpPHOAMUYECKHEe Ipodu. Apudmernyeckue
OIIEepaLMU C pallMOHAIBFHBIMHU YHCIaMHU, IPeo0Opa30BaHUs YUCIIOBBIX BbIpakeHUH. [Ipumenenue qpo0eil u MpOLEHTOB IS pelIeHUs MPUKIIATHBIX
3a7a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUHN U PEATTBHOM KU3HMU.

JlelicTBuTenbHbIE uucha. PanyoHanbHble M UppalMOHalbHBIE uHucla. ApudmMeTHueckue omnepanuu C JeHCTBUTENBbHBIMU YHUCIAMH.
[TpubnnxEHHBIE BEIUUCIICHUS, IPABUIIA OKPYTJIICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUH.

Crenenp ¢ nenbiM mokasareneM. CrannmaptHas ¢opma 3amucH JeHCTBUTENFHOTO 4ucia. Vcrmonp3oBanue moaxonsnied (GopMel 3amucu
JENCTBUTEIIBHBIX YMCEN IS PELICHHS IPAKTUYECKUX 3a1a4 U NIPEACTaBICHUS JaHHBIX.

Apudmernueckuit KOpeHb HaTYpaJIbHOM cTeneHu. JedcTBHs ¢ apu(METUYECKUMH KOPHAMU HaTypaJIbHOM CTENEHU.

CuHyC, KOCUHYC U TaHT€HC YUCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC, ApKTaHI'€HC YUCJIOBOI0 apryMEHTa.

YpaBHeHHsI M HEPABEHCTBA

ToxnaecTBa U TOXKAECTBEHHbIE MPe0Opa30BaHUs.

IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYJIBI.

YpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellieHne HepaBeHCTBa. MeTo UHTEPBAJIOB.

Pemenue nenbix 1 JpoOHO-PALIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne nppanoHanbHBIX YPAaBHEHUN U HEPABEHCTB.

PelreHne TpUroHOMETPUYECKUX YPABHEHUM.

[IpumeHeHMne ypaBHEHUH 1 HEPABEHCTB K PEIICHUI0 MaTeMaTUYeCKHX 3aay M 3a]a4 U3 Pa3IUUHbIX 00JacTel HayKH U peallbHOM KU3HH.

DyHKIUHN U TPaQUKH

OyHkuus, crnocoos! 3aganus pyHkuuu. ['paduk pynkuuu. BzanmMuo o6patHbie pyHKINU.

Obnacte omnpeneneHuss U MHOXecTBO 3HadeHUH ¢(ynxnuu. Hymu ¢ynkuun. IIpomexyTkun 3HAKOMOCTOSIHCTBA. UETHBIE M HEUETHBIC

byHKIMM.

Crenennas GyHKIUS ¢ HATYpaJbHBIM U IIEJBIM TTOKa3aTeneM. E€ cBolicTBa u rpaduk. CBoiicTBa U rpaduK KOpHS N-OW CTEIMEHHU.



Tpuronomerpuieckas OKpy>KHOCTb, OIPEACICHIE TPUTOHOMETPUIECKUX (PYHKIUI YUCIOBOTO apryMeHTa.

Hayana maTeMaTH4ecKoro aHajimsa

[TocnenoBarenbHOCTH, CIOCOOBI 331aHUS MTOCIIEIOBATEIbHOCTEH. MOHOTOHHBIE TIOCIIEI0BATEIBHOCTH.

Apudmernueckass M reoMeTpuueckas mporpeccud. beckoneuHo yObIBaromas reomerpuueckas mporpeccus. Cymma OECKOHEYHO
yOBbIBaroleil reoMeTpudeckorl mporpeccuu. Dopmyna CIOXKHBIX MPOIEHTOB. VCMONBb30BaHUE MPOTPECCHH ISl PEIICHUsS pealbHBIX 3aaad
MIPUKJIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omepaiuu Haja MHOXecTBamH. [uarpammbsl Ditniepa—Benna. IlpumeHeHune TeopeTHKO-MHOXKECTBEHHOTO armapara jis
OIMCaHUs PEATIbHBIX MPOLIECCOB U SIBJICHUN, IPU PEILICHUH 33]a4 U3 IPYIUX yYEOHbIX IPEJIMETOB.

Omnpenenenue, Teopema, CIeACTBUE, 10KA3aTEIBCTBO.

IIpsimble ¥ MII0CKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHATUSL CTepeoMeTpUH. Touka, mpsiMasi, IUIOCKOCTb, MPOCTpaHCTBO. IloHsATHE 00 aKCMOMaTHYECKOM MOCTPOCHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3auMHOe pacrnosiokeHue MpsAMBIX B IPOCTPAHCTBE: IEPECEKAOIIMECs, MapallyIesIbHble W CKpeluBaromuecs npsamele. [lapamiensHOCT
IPSAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE: MapajUIeIbHBIE MPSAMBIE B IIPOCTPAHCTBE; MAPaAJUIEIBbHOCTh TPEX MPSAMBIX; MAapaJUIEIbHOCTh IPSIMOM U
IIJIOCKOCTH. YTIUIBI C COHAIpPAaBJICHHBIMM CTOPOHAMU; yroJl MEXAYy IpPSMBIMU B IPOCTpaHCTBE. [lapayienbHOCTh IUIOCKOCTEH: NapaylieibHbIE
IJIOCKOCTH; CBOMCTBA MapajlieNbHbIX MiiockocTed. [Ipocreiinie mpocTpaHCcTBEHHbIE (UTYphl Ha IUIOCKOCTH: TETpajap, KyO, mapasuieienurnesn;
IOCTPOEHUE CEUCHHUI.

[lepnieHUKYIAPHOCTD IPSIMOU U IJIOCKOCTH: IEPIEHIUKYIISIPHBIE NIPSAMBIE B IIPOCTPAHCTBE, IPSIMBbIEC NAapAJIJICIIbHBIE U NEPIEHIUKYIISIPHbIC
K IJIOCKOCTH, NPU3HAK NEPIEHANKYIIPHOCTH NMPAMON U INIOCKOCTH, TEOPEMA O MPSAMOM MEPIEHINKYISAPHON MIIOCKOCTH. YTJIBI B IIPOCTPAHCTBE:
YIOJ MEXAY IPSIMOM M IUIOCKOCTBIO; JIBYIPAHHBIA YTOJ, JJMHEWHBIA yroJl JBYI'PaHHOrO yria. IlepneHauKkysssp M HakKJIOHHBIE: pacCTOSTHUE OT
TOYKU JI0 TJIOCKOCTH, PACCTOSIHHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHs (UTYphl Ha IMJIOCKOCTb. [lepmeHIuKyIsIpHOCTh TIOCKOCTEH: MpU3HAK
MEPIEHIUKYISIPHOCTH ABYX IJIOCKOCTEN. Teopema o TpéX meprneHuKyisapax.

MHororpaHHMKH



IIoHsiTHE MHOTOIPaHHMKA, OCHOBHBIE 3JIEMEHTBHI MHOTOI'PAHHMKA, BBIIIYKJIBIE M HEBBITYKJIBIE MHOTOI'PAaHHHUKH; PA3BEPTKA MHOIOIPAHHUKA.
IIpusma: Nn-yrojpHas Npu3Ma; I'paHM W OCHOBAaHUS MPHU3MBbI; IpsMas M HAKIOHHAs HpPU3MbI, OOKOBas M IIOJHAs IMOBEPXHOCTb IPU3MBI.
[Tapannenenunen, mpsMOYTOJIBHBIN Napajulelenune] U ero csoicrsa. Ilupammpa: N-yronapHas nupaMuja, T'PaHM M OCHOBAaHHE IUPAMMIIBI,
OOKOBasi W TOJHAs TOBEPXHOCTh MUPAMUABI; MpPaBUIbHAA M Yyceu€HHas NHpamMHIa. IJJIEMEHThl MPHU3Mbl W mnupaMuzbl. [lpaBuibHbIE
MHOT'OTPAaHHUKH: MOHATHE IIPABUIIBHOTO MHOTOTPAaHHUKA; MPAaBWIbHAS MPU3Ma U NPAaBWIbHAA MHpAMU/A; IPABUIIbHAS TPEYTrOjbHas NUpaMuIa U
NpaBUJIBHBIN TeTpasap; KyO. [IpeacraBneHue o mpaBUIbHBIX MHOTOTPAHHUKAX: OKTA3P, 10/1eKadAp U ukocasap. CeueHus Mpu3Mbl U MUPAMUIbI.

CuMMeTpust B IIPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, MPSAMOHM, IUIOCKOCTH. OJIEMEHTBl CHMMETPUM B IUPAMHJIAX,
napajuieJenuIeax, NPaBUJIbHBIX MHOTOTPAaHHUKAX.

Brruuciienue 31eMeHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yribl. [lmomans OOKOBOH MOBEPXHOCTH M TOJHOW MOBEPXHOCTH MPSMOU
IIPU3MBI, IIJIOIIAJb OCHOBAHUI, TeOpeMa 0 GOKOBOI MOBEPXHOCTU MPSIMOM Mpu3Mbl. [1omans 60KOBOI OBEPXHOCTH U TOBEPXHOCTH IPABUIIBHOM
IUpPaMU/Ibl, TEOpEMa O IUIoIaaH yceu€HHOoM nupamusl. [Tonstue o6 06béme. OObEM MUpaMUIbl, TPU3MBI.

[Tono6uble Tena B npocTpaHcTBe. COOTHOLIEHUS MEXKY MIIOLIAASIMU [TOBEPXHOCTEN, 00BEMaMM MTOA0OHBIX TEJI.

BeposATHOCTB U CTATHCTHKA

[IpencraBnenue JaHHBIX C MOMOMUIbIO Tabmul U nquarpamM. CpenHee apu@MeTndeckoe, MearaHa, Haubobllee 1 HauMEeHbIllee 3HauYeHUs,
pa3max, TUciepcHs U CTaHIapTHOE OTKIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyyaiiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4alHbIE COOBITHA. DiIeMEHTapHble COOBITUS (MCXOAbl). BeposATHOCTH CiydallHOTO COOBITHS.
bnuzocTh 4acToThl M BepOSTHOCTU COOBITUN. CiydaifHble ONBITHI C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMU. BeposiTHOCTH cOOBITHIA B
OIBITAaX C PABHOBO3MO>KHBIMHU AJIEMEHTAPHBIMU COOBITUSIMHU.

Omnepauuu Haja COOBITUSAMHU: TepeceyeHHe, OObEeIUHEHHE, MPOTHUBONOJIOXKHBIE cOObITHA. Jnarpammbl Oitnepa. dopmyna ClIOKEHUS
BEpPOSITHOCTEM.

VYcnoBHas BEpOSTHOCTb. Y MHOKEHHE BEPOATHOCTEH. JlepeBo ciydailHOro 3kcnepumeHTa. @opMyiia nojaHoM BeposTHOCTH. HesaBrucnmebie
COOBITHSL.

KomOunatopaoe npaBuio ymHokeHHs. IlepecraHoBku u ¢aktopuan. Yucno coueranmii. Tpeyrompuuk Ilackams. ®@opmyna OuHOMA

HrrotoHa.



bunapHblii ciyyaliHblil OonbIT (MCHBITAHUE), ycnex U Heyaada. HezaBucumble ucnbitanus. Cepusi HE3aBUCUMbBIX UCIBITAHUN 10 NEPBOIO
ycriexa. Cepusi He3aBUCUMBIX UCIIBITAaHUM bepHyiuu.
Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHocTed. Jluarpamma pacnpenenenus. llpumepbl pacnpeneneHuil, B TOM 4YHCIE,

reoOMCTpHUICCKOC U OMHOMHMAIIBHOE.

11 KJIACC

Yuciia 1 BbIYUCICHUA

Harypanbsnsle u niensie yncina. [Ipu3Haky AeIMMOCTH LENbIX YHCEIL.

Crenens ¢ panuoHaabHbIM NOKa3areneM. CBONCTBA CTENEHH.

Jlorapudm uncna. JlecaTUUHbIE U HATypaJIbHbIE JIOTapU(PMBI.

YpaBHeHHusI M HEPABEHCTBA

[IpeoOpa3oBanue BbIpaXeHH, COEpPIKALIUX JTOTaprU(PMBI.

IIpeoOpa3oBaHue BBIPAXKEHHUH, COACPIKAIIMX CTENIEHH C PAllMOHAIBHBIM MTOKA3aTeJeM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazaTenbHbIe ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucreMbl TMHENHBIX YpaBHEHUH. Pelienne npukiIaHbIX 3a1a4 ¢ IIOMOILBIO CUCTEMBI TMHEWHBIX YPaBHEHUN.

CucreMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUH U HEPABEHCTB.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHHI0 MaTEeMaTHUECKUX 33Ja4 M 3a/1ad U3 pa3IMuHbIX oOnacTell HayKu M pealibHOMN
KU3HHU.

DYyHKUMH U TPaPUKU

Oynkius. [lepuonnyeckue ¢ynkuuu. [IpoMeXyTKd MOHOTOHHOCTH (QYHKUMH. MakcuMymMbl ¥ MUHHUMYMBbI ¢yHKunu. Haumbonbmiee u

HauMeHbIIee 3HaYeHNEe (PYHKIIUU Ha IPOMEXKYTKE.



Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rpaUKH.

IToka3zarenbHas u norapudmuyeckas GyHKIMH, UX CBOUCTBA U IpapUKH.

Hcnonb3oBanue rpa@ukoB GyHKIMN A7 pelIeHUs] ypaBHEHUM U JIMHEHHBIX CHCTEM.

Hcnonp3oBanue rpadukoB GyHKIUN I UCCIEOBAHUS MPOLECCOB U 3aBHCUMOCTEH, KOTOPhIE BOSHUKAIOT MPH PEUICHUH 33]a4 U3 APYTHX
y4eOHBIX IPEMETOB U PEATbHOM KU3HU.

Havaja maTeMaTH4eCKOro aHaJmu3a

HenpepsiBable pyHKIIMN. METOA HHTEPBAIOB /IJIs pEILIEHUs] HEPABEHCTB.

[TpousBonnas ¢pynkiuu. ['eomerprueckuii 1 GU3NIECKUNA CMBICI TIPOU3BOTHOM.

[TpousBoaHbIe Ar1eMeHTapHBIX QyHKIHUNA. DOpMYITBl HAXOKACHUS TIPOU3BOAHON CYMMBI, IPOU3BEICHHUS U YaCTHOTO (DYHKIIUH.

[IpuMeHeHHe MPOU3BOJHON K HCCIIEAOBAaHUIO (DYHKIMI HA MOHOTOHHOCTb U 3KCTpeMyMbl. HaxoxkaeHue HauOoJbIlero U HauMEHbIIEro
3Ha4eHUs QYHKIHUU Ha OTPE3KE.

[IpuMeHeHne NPOM3BOJHOM Ul HAXOXKACHHWS HAWIYUYIIEro PEIIeHWs B NPUKIANHBIX 3aJadax, Ui ONpPENeNeHUs CKOPOCTH Ipoliecca,
3a1aHHOTO (POPMYIION WK TpaduKOM.

IlepBooOpaznas. Tabnuia nepBooOpa3HbIX.

WuTerpai, ero reoMmerpudeckuii U pusndeckuii cMpici. Beruncnenue unrerpana no popmyne Hetotona—IJleitouuna.

Tena BpameHnus

Hunuaapuyeckasi HOBEPXHOCTh, 00pa3yIoLie HUINHAPUIECKONH TOBEPXHOCTH, OCh IIMIIMHAPUYECKOI moBepxHOCTU. Llunuuap: ocHoBaHUs
1 O0KOBast MOBEPXHOCTh, 00pa3yroIas U OCh; MJIOLIA b OOKOBOM M MOJTHON MOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yroline KOHMYECKOW MOBEPXHOCTH, OChb M BEpIIMHA KOHMYECKOW MOBEpXHOCTU. KoHyc: ocHOBaHHE U
BepIIIMHA, 00pa3yromas U 0Ch; IJIOMAas OOKOBOM W TMOJHOW MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yrolIre M BBICOTA; OCHOBAHHS W OOKOBas
ITOBEPXHOCTb.

Cdepa u map: meHTp, paauyc, AMaMeTp; IUIONAAb MOBEPXHOCTU cdeprl. BzaumHoe pacmosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas
IUIOCKOCTH K cepe; Mmomiaas cQepsl.

N306paxenue Ten BpalieHUs Ha MI0CKOCTH. Pa3BépTka nunuHapa 1 KoHyca.



KomOuHanmu Ten BpalieHHs 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OIMCAHHBIA OKOJIO chepsl; chepa, BIHcaHHAs B MHOTOIPaHHUK, MU
TEJIO BpaIlEHUs.

ITonarue 06 o6véme. OcHOBHBIE CBONCTBA 00BbEMOB Teisl. TeopemMa 00 00bEME MPSIMOYrOJIBHOIO Hapajliesienunesa U CIeICTBUS U3 HeE.
O0BéM muuHIpa, KoHyca. O0BEM 11apa u miomaiab cepsl.

[TomoGHbIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEX/TY IJIOUIAIIMHU MIOBEPXHOCTEH, 00bEMaMH 1MOT0OHBIX Tedl.

CeueHus nuIuHApa (MapajjiebHO U IEPHIEHIUKYIIPHO OCH), CeUeHHsI KOHyca (TMapajulebHOe OCHOBAHUIO U MPOXO/AIIEe Yepe3 BEpIINHY),
CeyeHMs L1apa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bekrop Ha miockocTy U B mpocTpaHcTBe. CI0KEHNE M BEIYMTAHHE BEKTOPOB. Y MHOXKEHHE BEKTOPa Ha YuCIo. Paznoxenne BeKTopa 1mo

TpEM HEeKOMILIaHapHbIM BekTopaM. [IpaBuiio napamenenunena. Pemenue 3a1ay, CBA3aHHBIX C IPUMEHEHUEM PABUII JEHCTBUI ¢ BEKTOPaMH.
[IpsimoyronbHas cucteMa KoopuHatT B mpoctpancTBe. Koopannatsl BekTopa. [Ipocreiiimume 3agaun B KoopauHaTax. YTojl MeXAy BEKTOPaMHU.
CkansipHoe pOU3BEACHNE BEKTOPOB. BBIYHCICHNE YTIIIOB MEXTY MPSMBIMHU H TUIOCKOCTMHU. KOOpAMHATHO-BEKTOPHBINA METOJI TIPY PEIICHUHT
TE€OMETPHUECKUX 3a]1a.

BeposiTHOCTB M CTATHCTHKA

YuciaoBble XapaKTEpUCTHKH CIy4alHBIX BEJIWYMH: MaTeMaTHUeCKOe OXHJaHHUe, IUCIEpCHUs U CTaHAApTHOE OTKJIOHeHHe. Ilpumepsr
MPUMEHEHHUS] MaTEMAaTUYECKOTO OKUIAaHUs, B TOM YHUCIIE B 33/1a4aX U3 MMOBCETHEBHOM XU3HH. MaTeMaTHUECKOe OKHUIaHHe OMHAPHOU CITydaiiHON
BEIMYMHBI. MaTeMaTH4ecKoe OXHIaHWE CYMMBI CIIy9allHBIX BEJTHYMH. MaTeMaTHYecKOoe OKHJAHHE W JHUCIEPCUS TEOMETPUYECKOTO H
OMHOMMAJIBHOTO paclpeieleHu .

3aKkoH OOJIBIIMX YUCEN U €r0 poJib B HayKe, pUpoJie U ol1iecTBe. BEIOOpOUHBIH METO HCCIIeOBAaHUIA.
[IpuMeps! HeNpepBIBHBIX CIIy4alHbIX BeIW4YuH. [IoHATHE O MIIOTHOCTH pacnpeneneHus. 3a1auu, IPUBOISIINE K HOPMAJIBHOMY PacIpeleCHUIO.

[TonsiTHE O HOPMATLHOM pPACTIPEICTICHIH.

IINTAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATBI



JIMYHOCTHBIE pe3yabTaThl OCBOEHUS MPOrpaMMbl ydeOHOro npeamera «MaTeMaTHKa» XapaKTepU3yrOTCs:

I'paxxnanckoe BocIUTaHUE:

C(pOPMHUPOBAHHOCTBIO TPAXKIAHCKOM MMO3UIUM OOy4arolmerocss Kak aKTHMBHOTO U OTBETCTBEHHOI'O 4IEHA POCCHUIICKOro o0OIIecTBa,
NPEJCTaBICHUEM O MaTeMaTHYECKUX OCHOBaX (YHKIMOHHPOBAHUS DPA3IUYHBIX CTPYKTYp, SBICHHH, IMPOLEAYp TpakIaHCKOTo OOIIecTBa
(BBIOOPBI, ONPOCHI U TIP.), YMEHUEM B3aUMO/IEHCTBOBATh C COLIMAIbHBIMA HHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIMSAMU U Ha3HAYCHUEM.

[TatproTnyeckoe BOCIUTaHUE:!

c(OPMHPOBAHHOCTHIO POCCUHCKOW TPAKJAHCKOH HMICHTUYHOCTH, YBKEHHUS K MPOIUIOMY M HACTOSIIEMY POCCHICKOH MaTeMaTHKH,
LICHHOCTHBIM OTHOIICHUEM K JOCTHKEHUSM DPOCCHMCKHX MAaTE€MaTUKOB M POCCUHMCKOM MAaTeMAaTHMYECKOW IIKOJBL, K HCIOJIB30BAHUIO JTUX
JOCTH)KEHHUH B IPyTrUX HayKax, TEXHOJIOTHUX, cpepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIMTAHHUSA:

OCO3HAaHHWEM JYXOBHBIX IIEHHOCTEH poccHuiickoro Hapoja; c(OpMHUPOBAHHOCTHIO HPABCTBEHHOIO CO3HAHUS, 3TUYECKOrO IOBEJCHUS,
CBA3AHHOTO C IPAKTHYECKUM IIPUMEHEHHUEM JIOCTHIKECHUN HAyKH M JIE€ATEIBHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOIO BKJIAaJa B IIOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO.

OcTeTndeckoe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHHEM K MHpPY, BKJIIOYasl 3CTETUKY MaTeMAaTUYECKUX 3aKOHOMEpPHOCTEW, 0OBEKTOB, 3ajjay, PELIeHUN, pacCyKICHU;
BOCIIPUMMYHMBOCTBIO K MAaTEMAaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUJ0B HCKYCCTBA.

®usnuecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTBIO YMEHHsSI NPHUMEHSATh MaTeMaTHUeCKHMEe 3HAaHUS B HMHTEpecax 3J0poBOro M 0Oe3omacHOro oOpasza KHU3HH,
OTBETCTBEHHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO (340pOBOE MUTAHHE, COATAHCUPOBAHHBIM PEXUM 3aHITUH U OTIbIXA, peryispHas (usnueckas
aKTUBHOCTD); (PU3MUECKOr0 COBEPIIEHCTBOBAHUS, IPH 3aHIATHUIX CIOPTUBHO-03/J0POBUTENBLHOM JIEATEIbHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYIY, OCO3HAaHHUEM IIEHHOCTH TPYIOIIOOMS; MHTEPECOM K pa3IMuHbIM cepaMm NpoQecCHOHANbHON IesTeIbHOCTH,

CBSI3aHHBIM C MaTEMAaTUKOHN U €€ MPUIOKEHUSIMH, YMEHHEM COBEpPILIATh OCO3HAHHBIN BHIOOP OyayIiei npodeccun U pearn3oBbIBaTh COOCTBEHHbIE



KU3HEHHBIC IUIaHBI; TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO HA MPOTSHKEHUHM BCEH JKH3HU;
TOTOBHOCTBIO K @aKTUBHOMY YYacCTHIO B PELICHUH IPAKTUYECKUX 3a/1a4 MaTeMaTH4eCKOM HallpaBJIE€HHOCTH.

DKO0JIOrHYecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO IKOJIOTHUECKOH KYIbTYpPbI, TOHUMAHUEM BIUSHUS COLUAIBHO-9KOHOMHYECKUX MPOIECCOB HA COCTOSTHUE MPUPOTHON
U COLMAIBHOM CpeJlbl, OCO3HAHHEM IJI00ATBHOTO XapaKTepa SKOJIOTUYECKUX MpoOIeM; OpueHTaluel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHHN
Ul pelleHus 3aJad B 00JacTH OKpYXKarollled cpeibl, MJIaHUPOBAHUS MOCTYIKOB U OLEHKH MX BO3MOXHBIX IMOCIEICTBUH JUIsI OKpY)KarolleH
cpeapbl.

[lenHOCTH HAyYHOTO MMO3HAHUSA:

c(OPMHPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKH W OOIIECTBEHHOW MPAKTUKH,
MOHMMaHHEM MaTEeMAaTUYEeCKON HayKH Kak c(epbl 4eJI0BEUECKON NesATEIbHOCTH, 3TAlOB €€ pa3BUTHsI M 3HAYUMOCTH Ul pa3BUTHS LIMBUIU3ALNH;
OBJIA/ICHUEM SI3bIKOM MAaTEMAaTUKHU M MaTeMaTU4YeCKON KYJIbTYpOW Kak CpeJICTBOM ITO3HAHMs MMpPa; TOTOBHOCTBIO OCYIIECTBIATH MPOEKTHYIO U

HCCICO0BATCIIbCKYIO ACATCIIBHOCTD HHAUBHUAYAJIBbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATBI

MeTtanpeMeTHbIe  pe3yNbTaThl  OCBOCHHS MPOTpaMMBI  y4eOHOTO mpeamera «MareMaTHKa»  XapaKTepU3YIOTCS  OBJIIAJCHHEM
YHHUBEPCATBLHBIMU HO3HAGAMEIbHOIMU OCUCMBUAMU, VHUBEPCATbHOIMU KOMMYHUKAMUBHBIMU OCUCMBUAMU, VHUBEPCATbHOIMU PecyIamuUeHbIMU
Oelicmseusmu.

1) Vuusepcanvhvie nosnasamenvhvle Oecilicmaus, obecneyusaiom @Gopmuposanue 6a306blX KOSHUMUBHBIX NPOYECCO8 00VUAIOUWUXCS
(oceoenue Memooo8 NO3HAHUS OKPYHCAIOWE20 MUPA, NpUMEHeHUe JOSUYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHui pabomams ¢
ungopmayueti).

bazosBrle jornueckue nqeiiCTBUA:



BBISIBJIATh M XapaKTepU30BaTh CYIIECTBEHHbIC INPU3HAKU MATEMATUYECKUX OOBEKTOB, IOHATHM, OTHOLICHUH MEXIY MOHATUIMU;
(bopMyIHMpOBaTH OIpENEICHUs] TOHATHIA; YCTaHABIMBATH CYIIECTBEHHBIN NPHU3HAK KIACCU(PUKAIMHM, OCHOBAHUS IJIsi OOOOILEHUS U
CPaBHEHMsI, KpPUTEPUU IPOBOJUMOI0 aHAJIN3a,

BOCIIPUHUMATh, (DOPMYyIUpPOBaTh U MPEOOPA30BBIBATH CYKIEHUS: YTBEPAUTEIbHbIE U OTPULIATEIbHBIC, EAMHUYHBIC, YACTHBIC U O0IINE;
YCIIOBHBIE;

BBISIBIIITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TPOTUBOpEUHs B (PAKTax, JAHHBIX, HAOMIOACHUSAX U YTBEPIKICHHSIX;
IpeJularatb KpUTEPUHU AJIS BBIABJICHUS 3aKOHOMEPHOCTEH M IPOTHUBOPEYHii;

JIeJ1aTh BBIBOJIbI C UCIIOJIb30BaHNUEM 3aKOHOB JIOTUKHU, AETYKTUBHBIX U MHYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
IIPOBOJMTH CAMOCTOSITENIBHO JOKA3aTeNbCTBA MATEMATUUECKUX YTBEPKIECHUH (MIPSAMBIE U OT IPOTUBHOT0), BHICTPAUBATh apryMEHTALIUIO,
IPUBOAUTH IPUMEPBI U KOHTPIPUMEPBI; 000CHOBBIBATh COOCTBEHHBIE CY)KJCHHUS U BHIBOJIBI,

BBIOMpATh CIOCO0 perieHns yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BapUAaHTOB PELICHUS, BBIOUPATh Hanbosee NoAXOASAIMNN ¢ yuETOM

CaMOCTOATCIIbHO BBIACIICHHBIX KpI/ITepI/ICB).

bazoBrie HccaenoBaTeabCKUe ASHCTBUA:

MCIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENIbCKUI HMHCTPYMEHT MO3HAHUS; (hOPMYIHUPOBATh BOMPOCH], (PUKCHUPYIOIINE MPOTUBOPEUHE,
npo0JieMy, yCTaHABIMBATh HICKOMOE U JIaHHOE, (POPMUPOBATH TUTIOTE3Y, APTYMEHTUPOBATH CBOIO MO3HIINIO, MHEHUE;

MPOBOJUTh CaMOCTOSITEIbHO CIUIAHWPOBAHHBIM SKCIIEPUMEHT, HCCIEIOBAHHE IO YCTAHOBIEHUIO OCOOCHHOCTEH MaTeMaTH4ecKOro
00BeKTa, SIBJICHHUS, TIPOIECCA, BBIIBICHUIO 3aBUCUMOCTEN MEXIy 00ObEKTaMHU, SIBIICHUSIMH, TIPOIECCaAMU;

CaMOCTOSITENTLHO (HOpPMYIHpPOBaTH OOOOIIEHHS M BBIBOJABI MO PE3yJIbTaTaM IMPOBEAEHHOTO HAOIIOACHUS, MCCIEIOBAHUS, OLIEHUBATH
JIOCTOBEPHOCTH TIOJIYYCHHBIX PE3YJbTaTOB, BEIBOJOB M 0000IIEHHUH;

MPOTHO3UPOBATH BO3BMOXKHOC Pa3BUTUC TPOLECCA, a TAKIKE BbIABUI'ATH MPCAIIOJIOKCHUA O €TI0 Pa3BUTUN B HOBBIX YCIIOBUAX.

Pa6ota ¢ nuadopmanmeii:

BBISIBJIATH 1e(DUIIUTH MH)OPMAIINH, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha BOIPOC U JIJIsl pEILICHUS 3a/1a4H;
BbIOMpPATh MHPOPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJIM3HPOBATH, CHCTEMATU3UPOBATh U MHTEPIPETHPOBATH MHPOPMALIUIO

Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHHUS;



® CTPYKTYpHUPOBaTh MH()OPMALHIO, IPEJICTABIAT €€ B Pa3IMUHBIX (POpPMax, WITIOCTPUPOBATH rPahuUECKH;

® OLIEHUBATh HAAEKHOCTh UH(OPMALMH IO CAMOCTOATENIBHO C(HOPMYIMPOBAHHBIM KPUTEPUSIM.

2) Vnusepcanvhvlie KOMMyHUKAmMUGHbIE Oelicmaus, 00ecneyusarom chopmuposanHoCmy COYUATbHBIX HABLIKOE 00YHAIOUUXCAL.

OOmenue:

® BOCIPHUHHMMATH U (OPMYIHPOBATH CYKICHHUS B COOTBETCTBHU C YCIOBHUSAMHU M IENSIMU OOILICHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh
CBOIO TOUYKY 3PEHMS B YCTHBIX U IMCbMEHHBIX TEKCTAX, JaBaTh MOSCHEHHUS IO XOJy PEIICHUs 3a/]1a4d, KOMMEHTUPOBATh IOJTY4YECHHBII
pe3yJIbTarT;

e B Xxoje OOCYXIEHHS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJAaeMOW TeMbl, MpPOOJIEMbI, pelIaeMOW 3aJayd, BHICKA3bIBaTh MWJIEH,
HalleJICHHbIC Ha MOMCK PELICHUs; COMOCTABIATh CBOU CYXIECHUS C CYXKIECHUSAMH JAPYIMX YYaCTHUKOB JMAajora, 0OHapy)KUBaTh pa3jinuyue
M CXOJICTBO MO3HIINI; B KOPPEKTHOMH (hopme PopMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,

® QpPEACTaBIATh pe3yjbTaThl pELIEHUs 3ajaud, SKCIEPUMEHTa, MCCIEOBAHUsA, IPOEKTa; CAMOCTOSTEIbHO BBIOMpaTh Qopmar
BBICTYIUIEHUS C YU4ETOM 3a/1a4 NPE3eHTaluu U 0COOEHHOCTEN ay TUTOPHH.

CoTpyaHUYECTBO:

® [IOHMMAaTh U HCIOJIb30BaTh NMPEUMYIIECTBA KOMAaHIHON U MHJIMBUIYaJbHOW pabOThI MpHU pELICHUM Y4eOHBIX 3ajay; MPUHUMATh LENb
COBMECTHOH JI€STeNIbHOCTH, MJIAaHUPOBATh OPraHU3allMI0 COBMECTHOM padoThl, pactipeessiTh BUIbI paboT, JOroBapuBaThCs, 00CYKIaTh
IpoIecc U pe3yabTaT paboThl; 00001I1aTh MHEHHS HECKOIBKUX JIIO/IEH;

® y4acTBOBAaTh B IPYNIOBBIX (popmax paboThl (00CYKIeHUS, OOMEH MHEHHI, «MO3TOBBIE IITYPMbD» U HHBIE); BBIMNOJIHATH CBOIO YacTb
paboThl U KOOPAMHUPOBATH CBOU JACUCTBUS C APYTMMH WICHAMU KOMAaH/bl; OLIEHUBATh Ka4yeCTBO CBOETO BKJIAJa B OOIIMI MPOIYKT MO
KpUTEPHIM, CHOPMYITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pecynamuegnsie oelicmsus, 06ecneuusarnm Gopmuposanue cCMulClo8bIX YCMAHOBOK U HCUSHEHHBIX HABbIKOS TUYHOCTIU.

Camoopranu3anusi:

COCTAaBJIATh IUIaH, alTOPUTM pELICHUS 3aJaud, BBIOMpATh CIOCOO pemeHHs ¢ Y4ETOM HUMEIOIIMXCS PEeCypcoB U COOCTBEHHBIX

BO3MOKHOCTEH, apryMEHTHPOBATh M KOPPEKTHUPOBATH BAPUAHTHI PELICHUH ¢ y4€TOM HOBOM MH(pOpMAIIHH.

CaMOKOHTpPOJIB:



® BJAJCTb HABBIKAMM I103HABATEIbHOW pEeQUIEKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBMH W MBICIMTENbHBIX IPOLECCOB, MX
PE3yNbTATOB; BIAJETh CIIOCOOaMH CaMOIIPOBEPKH, CAMOKOHTPOJISI IIPOLIECCa U Pe3yIbTaTa PEIIeHHsI MaTeMaTH4eCKON 3a1a4H;

® [PEIBUAETH TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTbH IIPH PELIECHUU 3aJa4U, BHOCUTh KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX
0OCTOSITENLCTB, JAHHBIX, HAWJCHHBIX OIMIMOOK, BBISBICHHBIX TPYAHOCTEH;

® OILICHUMBAaTh COOTBETCTBUE pe3yiabTaTa ILEIH W YCIOBUSAM, OOBICHATH MPUYMHBI JOCTIDKEHHS WJIM HEIOCTHIKECHHUS pe3yJIbTaToOB

NeSTENIbHOCTH, HAaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

Yucaa 1 BIYUCIEHUS

OrnepupoBaTh MOHITUIMU: PAIIIOHATIEHOE U ICUCTBUTEIHLHOE YHCII0, OOBIKHOBEHHAS U JIECSITHYHAS IPOOb, TPOIICHTHI.

BrinonasaTe apudMeTnueckue onepani ¢ palioHATbHBIME U IEHCTBUTEIIHBIMU YHCIIAMH.

BrimonHATs npuOIMKEHHBIE BEIYUCIICHHS, UCTIONB3Ys MIPABHIIAa OKPYTIIEHUS, 1eJaTh MPUKUIKY U OIEHKY pe3yJbTaTa BEIUMCICHHIA.

OnepupoBarh MOHITUSAMH: CTENEHb C IIETBIM TMOKa3aTesleM; CTaHAapTHas (opMa 3amucu JEeHCTBUTENHLHOTO YHCIa, KOPEHb HATypaibHOU
CTETIEHH; UCIIOIH30BaTh MOAXOAAIIYI0 (OpMY 3aMucH IEHCTBUTEIBHBIX YUCEN IJIs1 PEIICHHS PAKTUIECKUX 3a71a4 U TIPEICTABIICHUS TAHHBIX.

OnepupoBaTh MOHATHIMH: CHHYC, KOCHHYC W TaHT€HC MPOU3BOJILHOTO YTJIa; UCIIOIH30BaTh 3alMCh MPOU3BOIBHOTO yIiia yepe3 oOpaTHBIC
TPUTOHOMETpHYECKHE (QYHKIIUH.

YpaBHeHHS U HEPABEHCTBA

OnepupoBarh MOHATUSAMH: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO; IEJIOE, PAlMOHAIBHOE, UPPAUUOHAIBHOE YpPAaBHEHHE, HEPABEHCTBO;
TPUTOHOMETPUUYECKOE YPABHEHUE;

BrimonHaTe npeoOpa3oBaHus TPUTOHOMETPHUYECKUX BBIPAXKEHUH U pPelaTh TPUTOHOMETPUYECKUE YPaBHEHUSI.



BrimonHATe peoOpa3oBaHus LENbIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX BRIPAKEHUN U peIIaTh OCHOBHBIE TUIIBI LIEJBIX, PALIMOHATIBHBIX U
UPpalMOHATILHBIX YPaBHEHUI U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUS U HEPABEHCTBA IS PEIlICHUsI MaTeMaTUYECKUX 3aa4 U 33a4 U3 Pa3IMuHbIX 00sacTell HAyKU U PeabHOM KU3HU.

MopenupoBaTh peayibHble CUTYAIlMM Ha S3bIKE aireOpbl, COCTABIISATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA IO YCIOBHIO 3ajayH,
HCCIIEIOBATh MOCTPOSHHBIE MOJICIH C MCIIOJIb30BaHUEM amapara anreOpsl.

DOYyHKUMH U TPaPUKU

OnepupoBarh MOHATHAMH: (DYHKIHSA, CHOCOOBI 3alaHus (YHKIUHU, 0OIACTh OMpPENEIICHUS U MHOXKECTBO 3HAa4eHHH (YyHKIUHU, rpadux
¢byHKIMH, B3aUMHO OOpaTHBIE (DYHKITHH.

OmnepupoBath MOHATUSAMH: YETHOCTD U HEYETHOCTh (DYHKIINH, HYIIU (PYHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA.

Hcnonb3oBate rpaduku pyHKUKN A1 pelIeHus] ypaBHEHUI.

Ctpouts u yuTaTh rpaduKu TMHEHHON PYHKIMU, KBaAPaTUYHONU (DYHKIIMHU, CTETIEHHON (YHKIIMH C LENBIM ITOKa3aTeleM.

Hcnonb3oBatk rpaduku GyHKIUN 175 MCCIEI0BaHUS MPOLECCOB U 3aBUCUMOCTEN MpU PEUICHUH 3a/1ad U3 IPYIUX y4eOHBIX MpPEeIMETOB U
peasIbHOM JKU3HM; BbIpa)KaTh (OPMYJIaMU 3aBUCUMOCTH MEXAY BEIMUYNHAMHU.

Havana maTteMaTH4ecKoro aHajimsa

OmnepupoBaTh NOHATUSAMHU: [10CIEI0BATEIBLHOCTD, apU(METHUECKas! U TeOMETPUYECKasi IPOTPECCHH.

OnepupoBarh MOHATHSIMHU: OECKOHEYHO YOBIBAIOIIAs T€OMETpHUUYEcKash MPOrpeccHsi, cymMma OECKOHEYHO YOBIBAIOIICH T€OMETPUYECKOM
MIPOrPECCUHU.

3amaBaTh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOICTBA MOCIE0BATENBHOCTEN U IPOTPECCUI ISl PEIIEHNS PEATIbHBIX 3a]a4 IPUKIIAIHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

OnepupoBarh MOHATHSIMH: MHOXECTBO, ONE€paIlH HaJl MHOXKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar AJis ONHMCAHHS PEeaIbHBIX IMPOIECCOB U SIBJICHUM, NMPU PEUICHUHU 3a/]ad U3 JPYrux
y4eOHBIX IPEMETOB.

OHepI/IpOBaTB IMOHATHUAMU: OIIPEACTICHUC, TCOPEMA, CIICACTBUC, 1OKA3aTCIbCTBO.



I'eomerpus

OnepupoBaTh MOHATHAMU: TOUYKA, MPSMasi, INTIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUHU U CIACACTBUS U3 HUX MPH PEIICHUN TEOMETPUUYECKUX 3a]1a4.

OnepupoBarh MOHATUAME: MAPALICITHBHOCTE U MEPICHAUKYIISIPHOCTD MPSMBIX U TUIOCKOCTEH.

KrnaccuduinupoBars B3aMMHOE pacoNiOKEHUE TPSIMBIX U TUIOCKOCTEH B POCTPAHCTBE.

OnepupoBarh MOHITUSIMU: ABYIPAHHBIN yroi, rpaHd ABYTPAHHOTO yria, peOpo ABYTPaHHOTO YIUIa; JIMHEWHBIM yrojl JBYTPAHHOTO YIJa;
rpajycHas Mepa JBYTPaHHOIO yria.

OnepupoBarh MOHATHSIMH: MHOTOTPDAaHHUK, BBINYKJIBIA M HEBBITYKJIBIH MHOTOTPAHHUK, JJIEMEHTHI MHOTOTPAHHHWKA, IPaBUIHHBIN
MHOTOTPaHHUK.

Pacrio3naBaTh OCHOBHBIE BU/IbI MHOTOTPAHHUKOB (MIMpaMKIa; pU3Ma, MPSIMOYTOJIbHBIN Mapajuienenumnes, Kyo).

KrnaccudunupoBaTts MHOrOrpaHHUKH, BBIOMpPAas OCHOBaHUS Ui KjIacCU(PUKAIUMU (BBIMYKJIbIe U HEBBITYKJIble MHOTOIPAaHHUKH; TIPABUIbHBIC
MHOTOTPaHHUKH; IPSIMBIE ¥ HAKJIIOHHBIC TIPU3MBI, TIAPaJUICIICTIHIIC B ).

OnepupoBarh MOHATHAMH: CEKYIas TNIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB.

OOBACHATH MPUHIIMIIBI TTOCTPOSHUS CEUEHUH, UCTIONB3ys METO/I CIIEIOB.

Ctpouth ce4eHHsI MHOTOTPaHHUKOB METOJIOM CII€ZIOB, BBHITIONHSATH (BRIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYP:
BHJI CBEPXY, COOKY, CHUBY.

Pemarp 3aaun Ha HAXOXKJCHHE TEOMETPHUYSCKUX BEIMYHMH 10 00pa3iaM WU arOpUTMaM, IPUMEHSS W3BECTHBIC aHATUTHICCKHE METOTBI
MPHU PEIICHUH CTaHIApPTHBIX MAaTEeMAaTUYECKUX 3a7ad Ha BBIYUCIICHHUE PACCTOSHUN MEXKIY NBYMS TOYKAMH, OT TOYKH JIO MPSMOM, OT TOYKH IO
TJIOCKOCTH, MEXKAY CKPEIINBAIOIIUMUCS TIPSIMBIMHU.

Pemarp 3aaun Ha HAXOXKICHHE TEOMETPUUYCCKUX BEITUYHH 10 00pa3IiaM MM alroOpuTMaM, MPUMEHSS H3BECTHBIC aHATUTHUYCCKHE METOIBI
NPH PEIICHUW CTAaHJAAPTHBIX MaTEMAaTHYCCKHX 3aJlad Ha BBIYUCIICHHUE YIJIOB MEXIY CKPEHIUBAIONIUMUCS MPSAMBIMH, MEXAY INPSAMON U
IJIOCKOCTBIO, MEXTY MJIOCKOCTSMU, JIBYTPAHHBIX YTJIOB.

Breruncnsate 00BEMBI U MIOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (MPU3Ma, TUPAMHK/IA) C PUMEHEHUEM (OPMYJT; BEIYUCIISITH COOTHOIICHHS

MEXy TUIOIIAISIMH TOBEPXHOCTEH, 00bEMaMH TI0I00HBIX MHOTOTPaHHHUKOB.



OnepupoBaTh MOHATUSAMH: CUMMETPHUSl B NPOCTPAHCTBE; LIEHTP, OCh U IUIOCKOCTb CUMMETPUHU; LEHTP, OChb U IUIOCKOCTb CUMMETPUHU
¢burypsl.
N3BnekaTh, MpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HHPOPMALIUIO O IPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (Urypax, IPeACTaBIECHHYIO Ha
4yepTexkax U pUCYHKaX.
[TpumensTh reomerpudeckue (HakThl ISl PEHICHUS CTEPEOMETPUYECKUX 3a/1ad, MPEAIoJararolliiX HECKOJIBKO IIaroB PELICHHs, €Cld
yCJIOBUS IPUMEHEHHUS 3aJlaHbl B ABHOM (hopme.
[TpuMeHsTH NpocTeiiie NporpaMMHBIE CPEJCTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a]1ad.
[IpuBoauTe HpUMEpHl MaTEMAaTUYECKHUX 3aKOHOMEPHOCTEH B MPUPOJE M JKU3HU, DPACIIO3HABATh IPOSBICHHE 3aKOHOB I'€OMETPUU B
UCKYCCTBE.
[IpuMeHATH MOJydeHHbIE 3HAHUS HA MPAKTHKE: aHAJIM3UPOBATh peallbHble CUTYallUd U MPUMEHSTh M3y4YEHHbIE HOHATHUS B Ipolecce MoHcKa
peleHusl MaTeMaTU4ecku c(opMyaupoBaHHON MpoOIeMbl, MOJECIUPOBAaTh peajibHble CUTYyallMM Ha S3bIKE TI'E€OMETPUHU, HCCIIe0BaTh
IIOCTPOEHHBIE MOJIENIH C UCIIOJIb30BAaHUEM M€OMETPHUUECKHX MOHITHHM U TEOpeM, anmnapara aireopbl; pelaTh IpakTHUYeCKUEe 3a/1a4k, CBSI3aHHBIE C
HaXO0XCHUEM T'€OMETPUUYECKUX BETNYMH.
BeposiTHOCTB M CTATHCTHKA
YuraTh U CTPOUTH TAOJIUIBI U TUATPAMMBI.
OnepupoBath NOHATHAMU: CpeAHEE apuPpMEeTHUECKOe, MeIuaHa, HanboJblllee, HaMEHbIlIee 3HaYeHHEe, pa3MaX MacCHBa YHCJIOBBIX JaHHBIX.
OnepupoBaTh MOHATHAMH: CIy4YallHBIA SKCHEPUMEHT (OMNBIT) M CIIy4ailHOE COOBITHE, 3JIEMEHTapHOE COOBbITHE (3JIEMEHTApHBIM HCXOM)
CIIy4ailHOTO OMbITa; HAXOJIUTh BEPOSTHOCTH B OMNBITAX C PABHOBO3MOXHBIMH CIIy4ailHBIMH COOBITHUSIMH, HAXOJUTh M CPAaBHUBATh BEPOSITHOCTU
COOBITHH B M3YUEHHBIX CITy4alfHBIX SKCIIEPUMEHTAX.
Haxomuts u popMynupoBaTh COOBITHS: epecedeHre u 00beIMHEHNE JAaHHBIX COOBITHI, COOBITHE, TPOTUBOIIOJIOKHOE TAHHOMY COOBITHIO;
M0JIb30BaThCA AUarpaMmamu Jitiiepa U GopMyIsoi ClI0KeHHs BEPOSITHOCTEH NP peleHnH 3a/1ad.
OnepupoBaTh MOHATUAMH: YCIOBHAS BEPOSTHOCTb, HE3aBUCUMBIE COOBITHS; HAXOIUTH BEPOSITHOCTU C TIOMOIIBIO MPaBHJIa YMHOKEHHUS, C
IIOMOUIBIO JAE€PEBA CIIY4alHOT'O OIIBITA.

[IpumeHsTH KOMOMHATOPHOE MIPABUIIO YMHOKEHUS IIPU PEILICHUH 3a7ay.



OHepI/IpOBaTL IMOHATHUAMUA: UCIIBITAHNUEC, HC3aBUCHUMBIC UCIIBITAHUSA, CCPHUAL I/ICHBITaHI/If/’I, yCIexX U HCyladua;, HaXOAUTb BCPOATHOCTU COOBITHII B
CECpUH HE3aBUCHUMBIX HCIBITAHUH A0 IIEPBOro yCrexa, HaXOAUuTh BEPOITHOCTU COOBITHH B cepuun HUCIIBITaHHI EepHynnH.

OHepI/IpOBaTB INOHATHUAMMU cnyqaﬁHa;I BCJIIMYMHA, paClIpcaCICHUC BepOﬂTHOCTeﬁ, JuarpaMma pacrpeaciacHus.

11 KJIACC

Yuciia 1 BbIYHCICHUSA

OnepupoBaTh HOHATUSAMU: HaTypalbHOE, LIEI0€ YUCIIO; UCII0JIb30BATh MPU3HAKU JIETMMOCTH LENbIX YNCE, Pa3JI0KEHUE YKCIIa Ha [IPOCThIE
MHOXUTENHN JUIS PEIICHU 3a4a4.

OnepupoBarh NOHATHEM: CTEIIEHD C PALMOHAJIBLHBIM IT0OKA3aTEIIEM.

OnepupoBaTh NOHATUAMMU: JIOTapu(M YUCIIA, IECITUYHBIE U HATYpalbHbIE JJOrapu(pMBbl.

YpaBHeHHusI M HEPABEHCTBA

[IpumeHsTH CBOMCTBA CTENEHU A MpeoOpa3oBaHMs BbIPAXXEHH; OMepupoBaTh MOHATUSAMU: MOKa3aTE€IbHOE YpaBHEHHE U HEPABEHCTBO;
pelniaTb OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPABHECHUN U HEPABEHCTB.

BeimonHATe npeoOpa3oBaHUs BBIPAKEHHH, COAEpXKALIMX JOrapu@Mbl; ONEpPUPOBATH MOHATUSAMM: Jiorapu(MUUYECKOEe YpaBHEHHE U
HEPAaBEHCTBO; PELIaTh OCHOBHBIE TUIIBI JJOrapu(PMUUECKUX YPAaBHEHUN U HEPABEHCTB.

Haxonute pemenust mpocTeNIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NMOHATHSMM: CUCTEMA JUHEMHBIX YPAaBHEHUN M €€ pEIICHHE; UCIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHHUH AJI PEUICHMS
MIPaKTUYECKUX 3a]1a4.

Haxonuts pemenust mpoCTEUIINX CUCTEM M COBOKYITHOCTEN PALIMOHAIBHBIX YPaBHEHNUN U HEPaBEHCTB.

MonennpoBaTh peaibHble CUTYalluu Ha SI3bIKE alreOphl, COCTABIATh BBIPAXKEHUSI, ypaBHEHHU S, HEPABEHCTBA U CUCTEMBI IO YCJIOBHIO 3aJauH,
HCCIIEI0OBATh MOCTPOSHHBIE MOJIEIH C MCIIOJIb30BAaHUEM amrapara ainreOpsl.

DYyHKUMH U TPaPUKHU



OmnepupoBaTh MOHATUAMH: NIEpUOIUIECKast (DYHKIIHS, TPOMEXYTKH MOHOTOHHOCTH (DYHKITHH, TOYKH IKCTpeMyMa (yHKIIMU, HanOoJbIIee U
HauMEHblIee 3HaYeHUs! PYHKIUU Ha IPOMEXKYTKE; UCIIOIb30BATh MX JAJIS UCCIIEOBaHUS (DYHKLUH, 3aJaHHOH rpadukom.

OmnepupoBaTh NOHATHAMM: TpapUKU I0KA3aTEIbHOM, JOrapupMHUECKOM M TPUTOHOMETPUYECKMX (YHKIUH; H300pakaTb HX Ha
KOOPJIMHATHOM INIOCKOCTH U UCIOJIb30BaTh ISl pELIEHMs] YPAaBHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPAWHATHOHM IIOCKOCTH TpadUKH JIMHEHHBIX ypaBHEHHMH M HCIIOJIB30BaTh WX JUIS PEIICHHUS CHUCTEMbI JIMHEHHBIX

YpaBHEHUH.

Hcnonb3oBatek rpaguky QyHKIMHA U1 UCCIeI10BaHUS IPOLIECCOB U 3aBUCUMOCTEH U3 JpYruX y4eOHbIX AUCLUILIUH.

Hayana MaTeMaTH4€CKOro aHaIN3a

OmnepupoBaTh MOHATUSMH: HENpepbIBHas (DYHKIMS, MPOU3BOAHAS (YHKIMHU; HCIOIH30BATh T'€OMETPHUYECKHH W (U3UUECKUH CMBICIT
IIPOU3BOIHON Ul PEILIECHUS 3a1a4.

HaxoauTe npou3BoHbIE 371€MEHTAPHBIX (DYHKIMH, BEIYUCIATH IPOU3BOAHBIE CYMMBbI, IPOU3BEACHNUS, YACTHOTO (DYHKIIHIA.

Hcnonb30BaTh MPOU3BOJHYIO JUISl UCCIIEOBAaHUS (PYHKIIMM Ha MOHOTOHHOCTb U 3KCTPEMYMBI, PUMEHATh PE3yJbTaThbl MCCIEAOBAaHUS K
MMOCTPOCHUIO TPa(UKOB.

Hcnonb30BaTh MPOM3BOIHYIO UISl HAXOKAEHHUS HAWITYUIIEro PEIICHUsS B IPUKJIAIHBIX, B TOM YHCIIE COLMAIbHO-9KOHOMUUYECKUX, 3a/1a4ax.

OmnepupoBaTh MOHATUAMHU: IIEpBOOOpa3Hast U MHTErpall; HOHUMATh F€OMETPUUECKUI U (PU3NYECKUI CMBICI UHTErpaa.

Haxoauts nepBooOpa3Hbie 3JIeMEHTapHbIX (QYHKIUN; BEIUUCIATH UHTErpai 1o popmyine HetoTona—Jleitbuuna.

Pemarp mpuxiagHbple 3aJadd, B TOM YHCIE€ COLUATbHO-d)KOHOMHUYECKOTO M (PU3MYECKOr0 XapakTepa, CpPeACTBAMHU MaTeMaTHYECKOTro
aHaJu3a.

I'eomerpus

OnepupoBaTh MOHATHUSAMH: IIUIMHIPUYECKAsh MOBEPXHOCTh, OOpa3ylollde UWIMHIPUYECKON TOBEPXHOCTH; IWIMHIP; KOHUYECKas
MIOBEPXHOCTh, 00pa3yrolne KOHUYECKON TOBEPXHOCTH, KOHYC; chepuueckasi HOBEpXHOCTb.

Pacnio3naBath Tena BpameHus (IIUIMHAP, KOHYC, cdepa u map).

OOBACHATH crIOCOOBI MOTYYESHHUS TeJl BPAILICHUSI.

KiaccuduimpoBaTs B3auMHOE pacnoyiokeHUe chephl U MIIOCKOCTH.



OnepupoBaTh MOHATUSMU: IIAPOBOM CErMEHT, OCHOBAHHE CEIrMEHTA, BHICOTA CEIMEHTA; IIaPOBOM CJIOH, OCHOBaHHE IIIAPOBOTO CJIOSI, BHICOTA
[IIAPOBOTO CJIOS; IIIAPOBOM CEKTOP.

Bbrauciiats 00bEMBI U TUIOMIAAN TOBEPXHOCTEH TEJ BPAIICHHsI, TEOMETPHUECKUX TEJI C MPUMEHEHHEM (HOpMYJI.

OmnepupoBaTh MOHATUSMHU: MHOTOI'PaHHUK, BIIMCAHHBIN B cpepy U ONMCaHHBIA 0KOJIO chepsl; cdepa, BMHCaHHAsE B MHOTOT pPaHHHUK WU TEJIO
BpALLCHUS.

BbIUKCIISITE COOTHOIIEHHS MEKAY IJIOIIAASIMHU MIOBEPXHOCTEH U 00BEMaMK MOJOOHBIX TEI.

N300paxath u3ydacMbie GUTYPHI OT PYKH U C TPUMEHEHHUEM IPOCTHIX YePTEKHBIX HHCTPYMECHTOB.

BBITONTHATE (BEIHOCHBIC) IUIOCKUE YEPTEKHM U3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYpP: BHJ CBEPXY, COOKY, CHH3Y; CTPOHTH CCUCHHUS TEl
BpAILCHUS.

H3Biekath, HHTEPIPETUPOBATL U MPEOOPA30BHIBATE HH()OPMAIIUIO O TMPOCTPAHCTBEHHBIX TEOMETPHUYCCKUX (DUTypax, MPEeaCTaBICHHYIO Ha
YepTekax U pUCYHKaXx.

OnepupoBatrh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBIHOJ'IHHTI) )IeflCTBH?[ CJIOKCHU BeKTOpOB, BBIYUTAHUA BeKTOpOB n YMHO)KCHI/ISI BeKTOpa Ha YHuCJIO, 06"I>${CH${TB, KaKnuMHnu CBOﬁCTBaMH OHHU
001a7af0T.

[TpuMeHsTh PaBUIIO TTapaUIeIICTUIIC A,

OHepI/IpOBaTI) IIOHATUAMMN . I[CKapTOBBI KOOp)]I/IHaTI)I B HpOCTpaHCTBe, BCKTOp, MO)Iy.]'[B BeKTOpa, paBeHCTBO BeKTOpOB, KOOpI[I/IHaTBI BeKTOpa,
YroJl MEKIY BEKTOPAMH, CKAIIPHOE MPOU3BEICHHE BEKTOPOB, KOJTHHEAPHBIE U KOMILJIAHAPHBIC BEKTOPHI.

HaxoauTs cyMMy BEKTOPOB U TIPOM3BE/ICHUE BEKTOPA HA YHCJIO, YTOJI MEXIYy BEKTOPAMH, CKaISIPHOE MTPOU3BEICHHE, PACKIIaIbIBATh BEKTOP
0 JIByM HEKOJUTHHEAPHBIM BEKTOPAM.

3aaBaTh MIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[TpumMensTs reoMeTpuyeckre (DaKThI IS PEIICHUS CTEPEOMETPHYECKUX 3a/1ad, MPEANoJararolinX HECKOJBKO IIIaroB PEIICHHs, eCIH
YCIIOBHSI TPUMEHEHHUS 3aJIaHbl B SIBHOM (opMe.

Pemrate HpOCTCﬁIHHG rCeOMCTPHUYCCKHUC 3ala4i Ha IPUMCHCHNUEC BCKTOPHO-KOOPAWHATHOTO MCTO/1A.



Pemarn 3aJa4 Ha A0Ka3aTCJIbCTBO MAaTEMATHUYCCKHUX OTHOIICHUN 1 HaXO0XACHUEC I'COMCTPUICCKUX BCIIMYUH I10 06pa3uaM HJIK aJIrOpUTMaM,
MIPUMEHSSI U3BECTHBIE METO/IbI IIPU PELICHUU CTAaHAAPTHBIX MATEMaTHYECKUX 3aad.

[IpuMeHnATh npocTeire NporpaMMHbIE CPEICTBA U SJIEKTPOHHO-KOMMYHHKALIMOHHBIE CUCTEMBI ITPU PELICHUH CTEPEOMETPUUYECKHX 3a/1a4.

IIpuBoguTE IpUMEPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJAE U KU3HM, PACIO3HABATh IIPOSBICHHUE 3aKOHOB T'€OMETPUU B
HCKYCCTBE.

[IpuMeHATh MOTyYEHHBIE 3HAHUS HA IPAKTUKE: aHAJTU3UPOBATh PEAIbHbIE CUTYAIlUU U IPUMEHATh U3YUCHHbBIE ITOHATHUA B IPOIIECCE MOUCKA
pelieHrs MaTeMaTHIecKu c(hOpMyIUPOBAHHON POOIEMBI, MOJICTHPOBATh pealbHbIC CUTYAI[UH HA SA3bIKE TE€OMETPHH, UCCIIEIOBATh MOCTPOCHHbBIE
MOZCIIN C UCITIOJIb30BAHHUEM I'COMCTPUUCCKHUX MTOHATHI 1 TCOPCM, allrapara a.nre6p1,1; peaTh MPAKTUYCCKUC 3aa4U, CBA3aHHBIC C HAXOKIACHUCM
reOMCTPHUICCKUX BCIIMYHH.

BeposiITHOCTH U CTATHCTHKA

CpaBHMBaTh BEPOSITHOCTH 3HAUEHUI CIIy4ailHOW BEJIMYMHBI [0 PACHIPEAEICHUIO UK C TOMOILBIO IUarpamM.

OHepI/IpOBaTI) IMOHATHEM MATCMATUUYCCKOI'O OXHWIAAHUA; MMPUBOAUTE NPHUMEPEI, KaK IMPUMCHACTCA MAaTEMATUUCCKOC OXHUAAHNEC cnyqaﬁﬂoﬁ
BEJIMYMHBI HAXOJIUTh MATEMATHYECKOE 0KUAAHUE 110 JAHHOMY PacCIpeaeICHUIO.

Nwmets nipencTaBieHre o 3aKk0He OONBIINX YHCeT.

HmMmeTth MMpEACTaBJICHHUEC O HOPMAJIbHOM paCIIpCACICHUH.

MPOBEPSEMBIE HA EI'D IIO MATEMATHKE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITIPOT'PAMMBI CPEJHEI'O OBIIIETO OGPA3OBAHUA

Kon
IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTATaM OCBOEHNsI OCHOBHOI 00pa3oBaTe/IbHOW MPOrpaMMbl
NpoBepsIeMoro
poBep cpeaHero o01ero o0pa3zoBaHus
TpedoBaHMS

1 Bnanenue meromamu J0Ka3aTeNbCTB, ajlrOpUTMaMU peIIeHHs 3ajad; yMeHue (QopMyIupoBaTh U ONEPUPOBATH




HNOHATUSMM: OIPEJECIICHNE, aKCUOMa, TEOpPEMa, CIEJCTBUE, CBOWMCTBO, NMPHU3HAK, J0KA3aTEJIbCTBO, PAaBHOCUJIbHBIC
(bOopMyITUPOBKY; MPUMEHSTh UX; YMEHHE (OPMYIUPOBATH OOpAaTHOE U MPOTUBOIIOJIOKHOE YTBEPKACHUE, TPUBOIUTH
IpUMEpPbl U KOHTPIPHUMEPHI, HCIOJb30BATh METOJ MAaTEMaTH4YeCKOW MHIYKIUH; IPOBOAUTH JI0OKA3aTEIbHbIC
pacCyKJIeHHsI TIPU PELICHUH 3a7a4, OLEHHUBATh JIOTUYECKYHO MPABWIBHOCTh PACCYKICHUH; YMEHHE ONEepUpPOBATH
HNOHSTUSIMHM: MHOXECTBO, IIOJMHOXKECTBO, OIEpallMM HaJl MHO)KECTBaMHU; YMEHHE MCIIOIb30BaTh TEOPETUKO-
MHO>KECTBEHHBII anmnapar JjIsi ONMCAHUS PEAIbHBIX MPOLECCOB U SIBJICHUM U MPHU PELICHUHU 3a/1ad, B TOM YHUCIE U3
JIpyrux y4eOHBIX MPEIMETOB; YMEHHE ONEpPHUpPOBATh MOHATHSIMHU: Tpad, CBA3HBIN rpad, AepeBo, HUKI, rpad Ha
IUIOCKOCTH; YMEHHE 33/1aBaTh M OMUCHIBATh Ipadbl Pa3IMYHBIMUA CIIOCOOAMU; HCIOJIb30BaTh rpadbl MPU PElICHUU

3aaa4d

YMeHHe onepupoBaTh IMOHATUSMU: HATYypaJbHOE YHUCIIO, LEN0E YMCIO, CTEHNEHb C ILEJbIM I0Ka3aTeleM, KOpEHb
HaTypaJIbHOM CTEINEHHU, CTENEHb C PALMOHAIBHBIM II0KA3aTeIeM, CTEIEHb C JECHCTBUTENBHBIM I10KA3aTelIEM,
Jorapu(pM 4ucia, CUHYC, KOCUHYC M TaHI'€HC MIPOU3BOJIBHOIO YUCIIA, OCTATOK 10 MOJIYJII0, PallMOHAIBHOE YHCIIO,
VPPALMOHATIBHOE YHCJIO, MHOXXECTBA HATypaJIbHBIX, LEJbIX, PAlMOHAIbHBIX, JEHCTBUTEIBHBIX YHUCET; YMEHHUE
UCIIOJIb30BaTh MpPU3HAKU JEIMMOCTH, HAaUMEHBIIMHM OOIIMI JeNuTeNlb U HauMeHbllee o0llee KpaTHOEe, alfOPUTM
EBkiuaa npu pemeHu 3a4ad; 3HAaKOMCTBO C Pa3iIW4YHBIMU IO3UIUOHHBIMM CHCTEMaMH CUHCIEHHUS; yYMEHHE
BBITNOJIHATH BBIYUCIIEHNE 3HAYEHUH U TPeoOpa30BaHus BbIPAXKEHHUI cO CTETIEHIMH U JorapudmMamMu, IpeodpazoBaHus
JIpOOHO-pallMOHATBHBIX BBIPAKEHUH; yMEHHE ONEepUpOBaTh MOHATHUSMHU: IOCIEJOBATEIBHOCTh, apupMeTHyecKas
Iporpeccusi, reoMeTpudeckas IMporpeccusi, OECKOHEYHO YyObIBaiollasi TeOMeTpuYecKass MpOrpeccHs; yMeHue
3aaBaTh IOCJIEAOBATEIbHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (OpPMYN; YMEHHE OINEepUpOBaTh
MOHATUSAMHU: KOMIUIEKCHOE YHCIIO, CONPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOIYJIb U apTyMEHT KOMIUIEKCHOTO 4YuCIa,
dopma 3amuCH KOMIUIEKCHBIX 4YHCen (reoMeTpHuecKas, TpUTOHOMETpUYecKas U aireOpauyeckas); yMeTb
MPOU3BOJIUTH apU(PMETHUECKUE JAEUCTBUS C KOMIUIEKCHBIMHM YHCIaMHU; MNPUBOAUTH HPHUMEPHl HCIOJIb30BaHUS
KOMIUIEKCHBIX YMCEJI; OINEpUPOBATh NMOHATHUAMU: MaTpuua 2xX2 u 33, oNpeAenuTellb MaTPULbI, FEOMETPUUECKUN

CMBICJI OIIPEACIIUTEIIA

YMmenune OIICpHUPOBATH TIOHATUSAMMU: panuoOHAIbBHBIC, HppairuOHaJIbHEIC, ITOKa3aTCJIbHBIC, CTCIICHHBIC,

Jorapu(pMHUUECKUE, TPUTOHOMETPHUUYECKHE YPABHEHUS U HEPABEHCTBA, HMX CUCTEMbl; YMEHHE OINEpUPOBAThH




MHNOHATHUAMU. TOXICCTBO, TOXIACCTBCHHOC Hpeo6pasoBaHHe, YpaBHCHHUE, HCPABCHCTBO, CUCTEMaA ypaBHeHI/If/'I u
HEPAaBCHCTB, PaBHOCHUJIIBHOCTH ypaBHeHHﬁ, HEPABCHCTB U CHCTCM, YMCHHUC pPEIIaThb YpPaBHCHHs, HCPABCHCTBA H
CUCTCMbI C TMOMOIIBIKO Pa3JINYHBIX HpI/IéMOB; pemiaTth YpaBHCHUA, HCPABCHCTBA U CHCTCMbI C IapaMCTPOM;
IIPUMCHATE YPAaBHCHUSA, HCPABCHCTBA, UX CHCTCMbI VI PCHICHUA MATCMAaTHUYCCKHUX 3aJdad W 3aJad U3 pas3IM4YHbIX

oOnacTell HayKu U peallbHOM JKU3HU

YMeHne omnepupoBarh MOHATHAMU: (DYHKIHS, YETHOCTh (DYHKIUH, MEPHOAMYHOCTH (YHKIWH, OTPAaHHUYECHHOCTDH
(GyHKLUH, MOHOTOHHOCTh (YHKLIHMH, SKCTPeMyM (QYHKLUH, HauOoJblllee W HaUMEHblIee 3HaueHUs (YHKIMHU Ha
NPOMEXYTKE, HelpepbiBHAs (YHKIHSA, aCUMIITOTHI Tpaduka (YHKIUH, MEpBas U BTOpas MPOU3BOIHAS (PYHKIUH,
reoMeTpUYeCcKUi 1 (pU3NUECKUIl CMbICT TPOU3BOHOM, TIEpBOOOpa3Hasi, ONpeeEHHbIA HHTErpall; yMEHUE HaXOAUTh
aCHMIITOTHI Tpaduka PYHKINHU; YMEHUE BBIYUCISATH TPOU3BOIHBIC CYMMBI, IIPOU3BEICHHS, YACTHOTO ¥ KOMITO3UIUH
(GyHKLUH, HAXOUTh YpaBHEHHE KacaTeIbHOU K rpaduKy QyHKIUN; yMEHHE HAXOAUTh IPOU3BOIHBIE JIEMEHTAPHBIX
(GyHKIMI; yMEHHE MWCIIONb30BaTh MPOM3BOJAHYIO JJsi HCCileNoBaHUS (YHKIUN, HAXOAWTh HaWOOJbIINE U
HalMEHbIINE 3HauYeHUs! (QYHKIMHA; CTPOUTH rpa)K¥ MHOTOYJICHOB C MCIIOJIb30BAaHUEM amrapara MaTeMaTHYecKoro
aHaJaM3a; NPUMEHATH NPOU3BOAHYIO JUI HAXOXKJICHHsS HAWIydllero pelIeHUs B MPUKIAJHBIX, B TOM 4YHCIE
COLIMAJIbHO-9KOHOMHUYECKUX M (PU3NYECKUX 3ajjayax; HAXOJUTh IUIOMAAN U 00bEMBI QUTYp C MOMOIIBIO HHTErpaa;

MPUBOJIUTH MPUMEPHI MATEMATUYECKOT0 MOEIMPOBAHUS C TOMOLIbIO AU PepeHInanbHbIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATUSAMU: Tpaduk (QyHKUMH, oOpaTHas (yHKUMSA, KOMIO3MLMS (DYHKUUH, JTUHEHHAs
byHKLUs, KBagpaTHuHas QyHKIM, pallioHaNbHAs (QYHKIMS, CTeNeHHas (PYHKIHs, TPUTOHOMETpUIecKue (hyHKIUH,
oOpaTHbIE TPUTOHOMETpUYECKHEe (YHKIMM, TOKa3aTellbHas W Jiorapupmuyeckas (QYHKIHH, YMEHHE CTPOUTH
rpaduKkyd M3y4eHHBIX (YHKUUH, BBIIOJIHATH IpeoOpa3oBaHus TpagukoB (YHKIMHA, HCIONB30BaTh IpaduKd IS
M3YYEHHUS MPOLIECCOB U 3aBUCUMOCTEH, NMPU PEUIeHUH 3a/1a4 U3 JAPYruX y4eOHBIX MPEIMETOB U 3aJad U3 pealibHOMN
KHU3HH; BBIpAXaTh (OpMyJIaMU 3aBHCHMOCTH MEX1y BEIMYMHAMMU; HCIIOJIIb30BaTh CBOMCTBA M IpaduKu (PyHKIHIA
JUId PELCHMs] YpaBHEHHWH, HEpaBeHCTB M 3ajJady C IapaMeTpamM; HM300pakaTh Ha KOOPJMHATHOW IIOCKOCTH

MHOX€ECTBA PELICHUN YPABHEHUN, HEPABEHCTB U UX CUCTEM

YMeHue peiaTh TCKCTOBBIC 3aa4U Pa3HbIX TUIIOB (B TOM YHCJIC HA MIPOUCHTHI, JOJHU U YaCTHU, HA IBUKCHHC, pa60Ty,




CTOMMOCTh TOBAapOB U YyCIyT, HAJIOTH, 3a7add U3 OOJACTH YMIpaBIEHUS JIMYHBIMA U CEMEHHBIMH (PUHAHCAMH);
COCTaBJIATh BBIPAXKCHUS, YPABHEHUS, HEPABEHCTBA U UX CHUCTEMBI 110 YCIOBHUIO 3aJa4M, UCCIIEI0BATH IOJYYEHHOE
pElIeHUE U OLICHMBATh IMPABJIONOJ00HOCTh PE3YJIbTATOB; YMEHUE MOJCIMPOBATH PEAIbHBIC CUTYallMH Ha SI3bIKE
MAaTEeMaTUKH; COCTABJIATH BBIPAKCHUS, YPABHEHHUsI, HEPABEHCTBA U UX CUCTEMBI I10 YCIOBHUIO 3a1a4H, UCCIIE0BATh

MOCTPOCHHBIE MOJICNIN C MCIIOJIBb30BAaHUEM arllapara aareOpbl, ”HTEPIPETHPOBATH OTYYESHHBINA PE3yJIbTaT

YMeHue onepupoBaTh MOHIATHIAMH: CpeqHee apudMeTHdeckoe, MeauaHa, HauOOJbIIee W HAWNMCHBICE 3HAYCHHSI,
pa3Max, OuCIepcusi, CTaHJapTHOE OTKJIOHEHUE YHUCIOBOTO Ha0opa; yMEHHE U3BIEKaTh, HHTEPIPETUPOBATH
uH(pOpMAIIMIO, TPEACTABICHHYI0 B TaONHMIIAX, HA AWAarpaMMmax, rpadukax, OTPaKaroIIyl0 CBOWCTBA pPeallbHBIX
MIPOLIECCOB U ABJICHUH; MPEICTABISATh UHPOPMAIIHIO C TIOMOIIBIO TAOJIUIl U AUATPAMM; UCCIIEI0BATh CTATUCTUYECKUE
JTaHHBIC, B TOM YHCJIe C IPUMECHECHUEM Tpa)UueCKUX METO]O0B U AJICKTPOHHBIX CPEJICTB; rpauecKu HCCIICI0BATh

COBMCCTHBIC Ha6J'IIOI[eHI/I$I C IOMOIIBIO JJUarpaMM paCCCUBAHUA U JIMHEHHOM perpeccuu

YMeHue onepupoBaTh NOHATUSAMU: CIIydaliHBIH OMNBIT U CIy4ailHOE COOBITHE, BEPOSTHOCTh CIYYalHOTO COOBITHS,
YMEHHME BBIYUCIIATH BEPOSITHOCTh C UCIOJIb30BaHUEM TpadUUYEeCKUX METO/0B; MPUMEHATh (HOPMYJIbl CIOXKEHUS U
YMHOXXEHUSI BEpOSITHOCTEH, (OpMyITy IOJIHOM BEeposTHOCTH, Gopmyny bepHymnn, koMOuHaTOpHBIE (GakKThl U
(GopMyJibl; OLIEHUBATH BEPOSITHOCTH PEAJbHBIX COOBITHUN; YMEHHE ONEpPUpPOBaTh MOHATHUAMMU: ClydyailHas BEIMUYMHA,
pacnpezic/ieHue BEPOSITHOCTEN, MAaTEMaTHUECKOE OXKMJIAHUE, JUCIEPCUS M CTAaHAAPTHOE OTKJIOHEHHWE CIy4dailHOU
BEJIMYMHBI, (YHKIUMU pacrnpefesieHus U IUJIOTHOCTH PpPaBHOMEPHOTO, IOKa3aTebHOTO M HOPMAaJIbHOTO
pacnpeeneHuil; yMEHUE UCIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHpPEEIICHUN IS PELIEHUs 3a/ad; 3HAKOMCTBO C
MOHATUSIMM: 3aKOH OOJIBIIMX 4YHCeN, METOAbl BHIOOPOYHBIX HCCIENOBAaHUI; yMEHUE TPUBOIAUTH IMPUMEPHI
IPOSIBJICHUS 3aKOHA OOJBIINX YHUCEN B MPUPOJIHBIX U OOLIECTBEHHBIX SBJICHUAX; YMEHUE OMEPUPOBATH MOHATHIMMU:
coueTaHue, IEepPecTaHOBKA, YHCIIO COYETaHWH, YHCIO TMepecTaHOBOK; OWHOM HbIOTOHA; yMeHHE NpPUMEHSTh
KOMOMHATOpHbIE (DaKThl W PACCYXKAEHUS JJs peIleHHUs 3a/ay; OICHHWBAaTh BEPOSTHOCTH pPEaJbHBIX COOBITHH;

COCTaBJISITh BEPOSATHOCTHYIO MOJIENIb U MHTEPIPETUPOBATH MOIYUCHHBIN pe3yiIbTaT

YMeHue omnepupoBaTh MOHATUSAMHU: TOYKA, NpPsMas, IJIOCKOCTb, MPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA YIJIa,

IUJIOCKUM  Yroj, JABYTPAHHBIM yroJl, TPEXIPAHHBIA Yroj, CKPELIUBAIOIIMECS IIpsMbIE, [AapaJUICIbHOCTh U
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NEPHEHAUKYJIAPHOCTD MPSMBIX U IJIOCKOCTEM, YrOJI MEXAY IPSIMBIMH, YTOJ MEKIAY IPSAMOM M IUIOCKOCTBIO, YIOJ
MEXIY IUIOCKOCTSMH, PacCTOSHUE OT TOUYKH 0 IUIOCKOCTH, PAaCCTOSHUE MEXKIY NPAMBIMH, PACCTOSHHUE MEXKIY
IUIOCKOCTSIMH; YMEHHUE MCIOJB30BaTh MPHU PEIICHUM 33/1a4 U3y4eHHBIC (DAaKThl M TEOPEMbI IUIAHUMETPHH;, yMEHHUE
OLIEHUBAaTh pa3Mepbl OOBEKTOB OKPY)KAIOLIEr0 MHUpPA; CTPOMTh MAaTEeMaTUYECKHE MOJEIU C IOMOIIbBIO

TCOMECTPHUICCKUX MOHATHH U BCJIMYHMH, p€IIaTh CBA3AHHBIC C HUMH IPAKTUYCCKUC 3a]a4n

YMeHue oneprpoBaTh NOHATUAMHE: IUIOHIAlb GUTYpHI, 00BEM (PUTYPHI, MHOTOTPaHHUK, IPAaBUIIbHBI MHOTOTPAHHUK,
ceueHre MHOTrOrpaHHMKa, Ky0, mapasiesenunes, npusma, nupamuaa, Gurypa u moBepXHOCTh BpallleHUs, IHIUH/D,
KOHYC, mmap, cdepa, iomanb chepsl, IIOmaab MOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCA, IIMJIMHAPA, 00bEM Ky0a,
IPSAMOYTOJIBHOIO IapajulelenuIea, MUpaMUuIbl, MPU3MBbL, LWIMHApPA, KOHYCa, Ilapa, pa3BEPTKA IIOBEPXHOCTH,
CeueHHs KOHyCa M IUJIMHJPA, MAapalIeIbHbIe OCH HJIM OCHOBAHHUIO, CEUYEHHUE Iapa, IUIOCKOCTh, KAcaromasics cepsl,
IWIMHAPA, KOHYCa; YMEHUE CTPOUTh CEYEHHWE MHOIOrpaHHMKA, H300pakaThb MHOIOIPaHHUKH, (UIYpBl |
IIOBEPXHOCTH BPAILCHMS, UX CEYEHHUS, B TOM YHUCJIE C MOMOULIBIO AIEKTPOHHBIX CPEICTB; YMEHUE NPHUMEHSTh
CBOMCTBA T€OMETPUUECKUX (PUTYpP, CAMOCTOATENBHO (OPMYIUPOBAThH OIpPENIEIEHUs] U3ydyaeMbIX (PUTyp, BBIABUraTh
TUIOTE3bl O CBOMCTBAX M MpPHU3HAKaX T€OMETpUYECKUX (Uryp, oOOCHOBBIBATH WJIM OMNpPOBEpraTh MX; yMEHHE
IPOBOJUTH KJIACCU(PHUKAIMIO (GUTYp IO pa3IUYHBIM MPU3HAKAM, BBIIOJIHATH HEOOXOIUMBIE IONOJHHUTEIbHbIE

HOCTPOCHHUSI

YMeHne onepupoBaTh MOHATUAMMU: JIBHKEHHE B IPOCTPAHCTBE, MApAJIIENIbHBIN IIEPEHOC, CHMMETPHS Ha IIIOCKOCTH
U B IPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHUe MO100uUs, MOJ00HBIE (UTYphl; YMEHUE paclO3HaBaTh PaBHBIE U
1no100HbIE (PUTYPBI, B TOM YHUCIIE€ B MPUPOE, UCKYCCTBE, apXUTEKTYPE; UCII0JIb30BaTh T€OMETPUYECKUE OTHOLLIECHUS
IPY PELICHUH 33Ja4; HaXOJAUTh T€OMETPUUECKUE BETMUNHBI (JJTMHA, YroJl, MJIOoIalb, 00bEM) NP PEIICHUH 3a/1a4 U3
JIpYTUX y4eOHBIX MPEIMETOB U U3 PeabHOM KU3HU; YMEHUE BBIYMCISATH T€OMETPUUECKHE BEIUMUMHBI (JJIMHA, IO,
IoIaab, 00bEM, IIIOMIAL MOBEPXHOCTH), UCIOJIB3YS M3y4eHHbIE (OPMYJIBI U METOABI, B TOM YHCIIE: TUIOLIA/b
IOBEPXHOCTU TNHMpaMUAbI, MPU3MbI, KOHYyca, LMIMHJIpA, IUIOMAAb cdepbl; 00bEM Kyba, HPSIMOYTOJIbHOIO

napasuieenuresaa, TMpaMuabl, TPU3MBL, IIMJIMHIPA, KOHYCa, Iapa; YMEHHUE HAXOAUTh OTHOIIEHHE 00BbEMOB MOTOOHBIX

¢uryp




12

YMeHue onepupoBaTh MOHATUAMU: MPSIMOYTOJIbHAs CUCTEMA KOOPJIMHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPAUHATHI
BEKTOpa, CyMMa BEKTOPOB, MPOM3BEJICHHE BEKTOpAa Ha YMCIO, Pa3JIOKEHUE BEKTOpa IO 0Oa3ucy, CKaJspHOe
MPOU3BEJICHNE, BEKTOPHOE IMPOM3BEJCHUE, Yrod MEXAY BEKTOpAaMH;,; YMEHHE HCIOJIb30BaTh BEKTOPHBIA U

KOOpI[I/IHaTHHﬁ MCTOM JIsA pCHICHUA TCOMETPUUCCKHUX 3alad U 3aJa4 APYyIrux y‘Ie6HBIX npeaMEToOB

13

YmMmenue BBI6I/IpaTI) HOI[XOI[?IH_[I/Iﬁ MCTOJ MJIA pCIICHUA 3aJdadd; IIOHMMAaHUEC 3HAYMMOCTU MAaTEMATUKHU B M3YUCHUH
MNPpUPOAHBIX U 06H1€CTBGHHI)IX IMponeccoB 1 ﬂBHCHPIfI; YMCHHUEC pacliO3HaBaTh IMPOABJICHUC 3aKOHOB MATCMATUKU B
HCKYCCTBC, YMCHHC INPUBOAUTH NPHUMEPbI MATECMATUYCCKUX OTKpLITI/Iﬁ pOCCHﬁCKOﬁ n MHpOBOﬁ MaTeMaTH4YeCKOM

HayKH




IHEPEYEHbB 2JIEMEHTOB COAEPXKXAHMUSA, ITPOBEPAEMbBIX HA EI'D I10 MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHUSA

1 Hucna u BIYUCICHUS
11 Harypanbnsle u nensie yucna. [Ipu3Haku JenMMoCTH HEbIX YUCell
1.2 Panmonanshbie uncia. OOBIKHOBEHHBIC U ICCATUYHBIC IPOOH, TPOIICHTHI, 0ECKOHEUHBIC TEPHUOTUICCKIE TPOOH
13 Apudmernaeckuii KOpeHb HATYpaJIbHOU cTeneHH. JeHCTBHs ¢ apu(METHYECKUMH KOPHIMH HAaTYpaJIbHON CTENCHH
14 Crenens c 1enbIM nokasareneM. CTeneHb ¢ pallioHaIbHBIM Moka3areieM. CBOMCTBa CTEICHU
1.5 CuHyc, KOCHHYC M TAaHT'€HC YUCIIOBOI'O apryMeHTa. ApKCUHYC, apKKOCHHYC, apPKTAHI'€HC YHCIOBOIO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATYypajJbHbIE JOTapu(MbI
17 JlelicTBUTenbHbIE uHcha. ApudMeTHUECKHEe omepaluud C JACHCTBUTEIbHBIMM 4HciaaMmH. [IpuOnumkEHHblE BBIYMCIECHHS, IpaBHIIaA
' OKpYTJICHUS, IPUKHUIKA U OIICHKA Pe3ybTaTa BEIYUCICHHIHA
1.8 [IpeobpazoBanme BEIpaKEHUIH
1.9 KommnekcHbie uncna
2 VYpaBHEeHMS U HEPABEHCTBA
2.1 Lenbie u 1pOOHO-pAIMOHABHBIE YPaBHEHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuieckrue ypaBHEHUs
2.4 [Toka3zaTenbHbIE U JOrapuPMHUUECKUE YPaBHEHHS
2.5 Lenbie u 1poOHO-paIOHAIbHBIE HEPABEHCTBA
2.6 WppanmonansHble HepaBeHCTBa
2.7 [TokazaTenpHbIC U TOTapU(MHUUESCKIE HEPABEHCTBA

2.8 Tpuronomerpryeckue HepaBeHCTBA




2.9

CucreMsbl 1 COBOKYITHOCTH YPAaBHEHUIN U HEPABEHCTB

2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMu

2.11 Matpuia cucTeMbl JIMHENHBIX ypaBHEHUI. OnpeaennTeslb MaTPULIbL
3 OyHKIMH U TpapuKH

31 Oynkius, crnocodbl 3amanus ¢yHkuumu. I'paduk ¢ysxmum. B3aunmuo oOpatabie (yHkmun. YETHbEe W HEYETHBIE (YHKIMU.
' Ilepuonuueckue GyHKIUU

3.9 OOnacte ompeneneHus W MHOXKECTBO 3HadeHMd ¢Gyakmun. Hymn ¢ynkumum. IlpomexyTkn 3HaKomocTosHCTBA. lIpomexyTkn
' MOHOTOHHOCTH (pyHKIIMH. MakcuMyMbl 1 MUHUMYMBI GyHKIMU. Hanbonbliee n HauMeHbllee 3HaueHne (yHKIMU Ha IPOMEXYTKe

3.3 CrenenHas GyHKLUSA C HATYpaJIbHBIM U LIEJIbIM IToKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHs N-0if creneHu

3.4 Tpuronomerpuyeckue GyHKIHH, UX CBOWCTBA U rpapuKu

3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, UX CBOMCTBA U TpaduKH

3.6 Touxu pazpbiBa. AcumnToTsl rpadukoB ¢pyHkuuid. CBolcTBa (QyHKIMH, HENPEPbIBHBIX HA OTPE3Ke

3.7 [TocnenoBatenbHOCTH, CIIOCOOBI 3aJaHUs IOCIEI0BATEIbHOCTEN

3.8 Apudmerndaeckas u reomeTpruaeckas mporpeccun. @opMyia CII0KHBIX MPOLIEHTOB
4 Hauana marematndeckoro anaiamsa

4.1 [IpousBonnas ¢pyHkiuu. [IponsBoiHbIE 371€MEHTAPHBIX (PYHKIIMHA

45 [TpumeHeHre MPON3BOTHON K NCCIIEAOBAHUIO (PYHKIINI HA MOHOTOHHOCTB M 9KCTpeMyMbl. HaxosxieHrne HanOobIIero 1 HauMEHBIIIEro
' 3Ha4YeHusl QYHKLIHU Ha OTpE3Ke

4.3 IlepBooOpasnas. Murerpain
5) MHoxecTBa U JIOTUKA

5.1 MHoOxecTBO, onepaiuy HajJ MHOKecTBaMH. [{narpammer Ditiepa — Benna

5.2 Jloruka
6 BeposITHOCTh ¥ cTaTUCTHKA




6.1

OmnucarenpHas CTAaTUCTUKA

6.2 BepositHOCTB
6.3 Kombunatopuka
7 I'eometpus
7.1 @urypsl Ha III0CKOCTH
1.2 [IpsiMbIe ¥ TUIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena n NOBEpXHOCTH BpALLCHUS
7.5 KoopauHaTsl 1 BEKTOPBI




TEMATHYECKOE INTAHUPOBAHHE. 10 knacc

Ne q Kon-o [pumeuanue
n/n AUMEHOBAHHE TeM Kypea 4acoB (nomepa 3anannii KIIM EI'D)
1. | Beenenne. CraproBas quarHoctuka B popmare EI'D 4
2. | 3amauu Mo MIAHUMETPUN 12 Nel, 17
3. | Bekropsr 6 No2
4. | Hauana Teopun BEpOSTHOCTEHN 4 N4
5. | TexcroBble 3amaun 8 Nel0
6. | Beruncnenus u npeoOpa3oBanus (paloOHANbHEIE, 8 Ne7
uppalnroHalbHble, TPUTOHOMETPUUECKUE BBIPAKECHHUS)
7. | YpaBHeHus (pallMOHAIbHBIE, HPPALlMOHAILHBIE, 8 Ne6
TPUTOHOMETPHUECKUE)
8. | Bamaum ¢ mpUKIAIHBIM COJEpKaHUEM (pallMOHATIHHBIE, 8 Ne9
MppanroHabHbIE, TPUTOHOMETPHUYECKUE YPAaBHEHUS U
HEpaBEHCTBA)
9. | I'paduku hyHKUi (JIMHEHBIE, TApaOOJIbI, 6 Nell
runepOoJibl, KOPHHU, TPUTOHOMETPUUECKHE)
10. | O6o61maromiee nopropeHue. TpeHupoBoUYHas 4
nuarHoctuueckas padota B ¢popmare EI'D
OO111ee KOIUYECTBO YaCOB 68
TEMATHUYECKOE IINTAHUPOBAHHUE. 11 kaacc
No HaumenoBanue teM Kypca Kou-Bo [Tpumevanue
n/m BHEYPOYHOU JEATEIBHOCTH yacoB | (Homepa 3amanuiit KUM EI'J)
1. | BeposATHOCTH CIOXKHBIX COOBITUI 6 Ne5
2. | Bagaum o crepeoMeTpur (MHOTOTPAHHUKN) 8 Ne3, 14
3. | O6o6matomee mopropeHue. TpeHUpoBOYHAS 4
JauarHocTuyeckas pabora B opmare EI'D
4. | Beruncnenus u npeoOpa3oBaHUs 2 Ne7
(;morapudmMuvecKre U MoKa3aTeIbHbIE)
5. | YpaBHenus (norapudMuyeckue 1 nokasareabHbIe) 2 Ne6
6. | YpaBHeHus 6 Nel3




7. | 3amaum ¢ MPUKIIATHBIM COJIEP)KAaHUEM 2 Ne9
(yorapudmMuvecKre U MOKa3aTelbHbIC)

8. | I'paduku ¢pyHkiuii (;orapupmMudecKue u 2 Nell
noKa3aTeabHbIe (PYHKIIH)

9. | 3amaum o crepeoMeTpuu (Tena BpaIICHUS) 6 Ne3, 14

10. | IlpousBoaHas u nepBoodpasznas. Haubombiiee u 4 Neg§, 12
HauMeHbIIIee 3HaYeHUE (PYHKIIMMA

11. | HepaBencrBa 6 Nel5

12. | ®uHaHCOBas MaTeMaTHKa 6 Nel6

13. | [Napametp 6 Nel8

14. | Yucna 1 ux CBOMCTBa 4 Nel9

15. | O6o6maromiee nosropeHue. TpeHupoBOUHAS 4
nuarnoctuueckas padora B popmare EI'D

OO0111e€ KOJIMYECTBO YaCcOB 68
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