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MOSACHUTEJIbBHASA 3AIINCKA

Pabouas mporpamma yueGHOTO Kypca «Anredpa n Hadaia MaTeMaTHIECKOTO
aHanm3a» 0azoBoro ypoBHs mis obydarormuxcs 10 —11 kmaccoB paspaborana Ha
ocHoBe DeniepanabHOroO roCyAapCTBEHHOTO0 00pa30BaTeIbHOrO CTaHAApTa CPETHETO
oOmero oOpa3oBaHus, C Y4YETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUI,
NPEIbSIBISIEMBIX K MAaTeMAaTHYECKOMY OOpa30BaHHIO, U TPATUIUI POCCHICKOTO
oOpa3oBanusi. Peanuzanus mporpamMmbl OOECHEUYMBAET OBJAJEHUE KIHOYEBBIMU
KOMITETEHLIUSIMHU, COCTABJIIOIIMMU OCHOBY JJIsi CAMOPAa3BUTHUSI U HEMPEPHIBHOTO
00pa3oBaHusl, IIEJIOCTHOCTh OOLIEKYIBTYPHOTO, JUYHOCTHOTO U MO3HABATEIILHOIO
Pa3BUTHS JIMYHOCTH O0YYAIOIIMXCA.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hadana MaTeMaTH4YEeCKOrO aHANIM3a» SBJSICTCS OJAHUM U3
HaubOoJee 3HaYNMMbIX B IPOTpaMMe CTapIIei KO, TOCKOJIBKY, C OJJHOU CTOPOHBI,
OH o0ecreurnBaeT WHCTPYMEHTAJbHYIO 0a3y /i M3Yy4YEeHHs BCEX €CTECTBEHHO-
HAy4YHBIX KYpPCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTUUECKOE U abCTPaKTHOE
MBILIUJICHUE Y4YalllUXCsl Ha YypOBHE, HEOOXOIUMOM MJii OCBOCHHS KypCOB
uH(GOPMaTUKHU, 00ILIECTBO3HAHUS, HCTOPHH, CIIOBECHOCTU. B pamMkax naHHOTO Kypca
yyalluecss OBJIAJACBAIOT YHUBEPCAIBbHBIM S3bIKOM COBPEMEHHOW HAayKH, KOTOpas
dbopMyaMpyeT CBOU JOCTUKEHUSI B MaTeMaTuieckon hopme.

Kypc anreOpbl 1 Hauan MaTreMaTHYEeCKOro aHaliu3a 3aKJIaJIbIBAa€T OCHOBY IS
YCIICITHOTO OBJAJEHUS 3aKOHAMHU (U3UKH, XHUMUHU, OHOJOTUH, TMOHUMAHUSA
OCHOBHBIX TEHJICHLMI 53KOHOMHUKM M OOIIECTBEHHOW JKW3HH, I103BOJIAET
OpUEHTHUPOBATHCA B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEAHEBHOM XU3HU. B TOXE BpeMs OBIIaJICHHE
aOCTpakTHBIMU M JIOTUYECKH CTPOTMMH MaTE€MaTHYEeCKMMH KOHCTPYKLHUSMU
pa3BUBAaE€T YMEHHWE HAaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTD
YTBEPXKACHUSI, UCIIOJIBb30BaTh 0000IIEHNE U KOHKPETH3AIUI0, abCTparupoBaHue u
aHaJIOruI0, (POPMHUPYET KPEaTUBHOE U KPUTHUUECKOE MbIlUIeHHe. B xone nzyueHus
anreOppl M HavaJl MATEMaTUYECKOro aHajiu3a B CTaplied IIKoJe YydJarluecs
NOJIy4alOT HOBBIM OMNBIT PpELICHHS MPUKIAIHBIX 3adad, CaMOCTOSITEIBHOIO
NOCTPOEHUSI MAaTEMaTUYECKUX MOJENEN pEaIbHbIX CUTyalud W MHTEpPIpETaluu
MOJIYYEHHBIX  PELICHWH, 3HAKOMATCA C  NOpUMEpaMH  MaTeMaTUYECKHUX
3aKOHOMEpPHOCTE B MNPUPOJE, HAYKE KM B MCKYCCTBE, C BbIIAIOIMIMMUCA
MaTeMaTUYECKUMU OTKPBITUSIMU U UX aBTOPaMH.

Kypc obnagaer 3HAUMTENbHBIM BOCIUTATENbHBIM MOTEHIIMATIOM, KOTOPBIN
peann3zyeTcsl Kak 4epe3 y4ueOHbIM maTepuan, CocOOCTBYIOMINNA (POPMHUPOBAHUIO
HAy4YHOT'O MHUPOBO33PEHMS, TaKk M dYepe3 creuuduky ydeOHON IesTeabHOCTH,



Tpebyroleit CaMOCTOATEIILHOCTH, AKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIIEHTPAalMy BHUMaHNs U OTBETCTBEHHOCTH 34 ITOJIyYEHHBIA PE3YJIbTAaT.

B ocHoBe meToanku 00y4yeHus anredpe 1 HadalaM MaTeMaTHYeCKOro aHaInu3a
JIEKUT AESITEbHOCTHBIN MPUHIUI 00YUYEHMS.

Crpykrypa Kypca «AnreOpa 1 Hayanaa MaTeMaTUYECKOTO aHAJIN3a» BKIKOYAET
CIEAYIOUIME COAEPKATENBHO-METOANYECKAE JIMHUM: «Yucila W BBIYHUCICHUSY,
«DyHKIUYN U rpadukm», «YpaBHEHUS U HEpaBeHCTBay, «Hayana maTemaTrueckoro
aHanu3a», « MHOXKeCTBa U JIOTMKa». Bce OCHOBHBIE COAEPKATEIbHO-METOAUYECKNE
JUHUM M3y4aroTCsd Ha MNPOTSDKEHUU [JBYX JIeT OoOydeHus B CTapuieil IKoJe,
€CTECTBEHHO JONOJIHAA APYr ApYyra U IOCTEIEHHO HACHIIIAsCh HOBBIMM TEMaMH U
pasnenamu. J[aHHBIN Kypc SIBIASI€TCSI MHTETPATUBHBIM, MOCKOJBKY OOBEAUHSET B
cebe coaepxkaHHE HECKOJbKHX  MaTeMaTUYeCKUX JUCLUUIUIMH:  anrelpa,
TPUTOHOMETPHSI, MATEMAaTUYECKUNA aHAIU3, TEOPUS MHOXKECTB U 1p. Ilo mepe Toro
KaK yyaluecs OBJIaJIeBalOT BCE OoJiee IHMPOKUM MAaTEMAaTHUYECKUM almapaTroM, y
HUX T[OCJIEN0OBaTeNIbHO (OPMUPYETCS U COBEPUICHCTBYETCS YMEHHE CTPOUTH
MAaTeMaTHYECKYIO MOJIENb PEAIbBHOW CUTYalluU, IPUMEHATh 3HAHMS, IIOJIyYEHHBIE B
Kypce «Anrebpa W Hayaga MaTEeMaTHUYECKOrO aHaiuu3a», M pelIeHUs
CaMOCTOSITENIBHO ~ C(HOPMYJIMPOBAHHOW MaTeMaTU4YeCKOM 3ajady, a 3aTeM
VHTEPIPETUPOBATH NIOJyYCHHBIN PE3YJIBTAT.

CopepxxarenbHO-MeTOAMYECKas JIMHUAA «HUucna U BBIYUCIECHUS) 3aBEPIIACT
(¢bopMUpOBaHNE HABBIKOB UCIHOJIB30BAHUS ACHCTBUTEIbHBIX YHCEN, KOTOPOE ObLIO
HA4YaTo B OCHOBHOM IkoJie. B crapmiell mkose oco0oe BHUMaHHUE YJIENSIETCA
(OpPMUPOBAHNIO TPOYHBIX BBIYUCIUTENBHBIX HAaBBIKOB, BKJIOYAIOUIMX B ce0s
UCIIOJIb30BaHUE DA3IMUYHBIX (OpM 3amucu JEHCTBUTENIBHOTO 4YHCIA, YMEHHE
pPAllMOHAJIBHO BBINOJHATh JIEUCTBUSA C HHUMH, Je€JaTh NPUKUIKY, OLICHUBATH
pe3ynpTaT. OOydarommecss MOMY4YalOT HAaBBIKU MPUONMKEHHBIX BBIYUCICHHM,
BBIMIOJIHEHMsI JEHUCTBUH C 4YHUCIAMM, 3allUCAaHHBIMM B CTaHAAapTHOW (opme,
VCITOJIB30BAHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAXKECHUM.

JIuHna «YpaBHEHHs M HEPABEHCTBA» PEAIM3YETCS HA NPOTSHKEHUM BCETO
oOydeHHss B CTapuieil MIKoJie, MOCKOJbKY B KaXXKIOM paszfesie IporpaMMbl
IPEAYCMOTPEHO PELIEHHE COOTBETCTBYIOIMX 3afad. OOydaromuecs: OBIaJeBatOT
pa3IMYHBIMM METOJAMM PELICHUS LEJbIX, PAlUOHAIBHBIX, HPPALUOHAIBHBIX,
[OKAa3aTeNbHbIX, JIOTApU(PMUUECKUX U  TPUTOHOMETPUUYECKUX  YPABHEHMH,
HEPABEHCTB U UX cucTeM. [loydeHHbIe yMEHNs HCTIOJIB3YIOTCS IIPU UCCIIEA0BAHNUN
(GYHKIMI ¢ MOMOUIBIO MPOU3BOIHOM, PEHICHUM MPUKIAAHBIX 3a7ad U 3a7ad Ha
HaxXO0XJE€HWE HaumOOJBIIMX W HAUMEHbIIMX 3HaueHul ¢yHkuuu. JlaHHas
collep)KareibHasl JIMHUSA BKJIOYAeT B ce0d Takke (QOpMUPOBAHUE YMEHMH
BBIMOJHATh pacdy€rsl 1Mo (opMysiaM, IpeoOpa3oBaHUsl LENbIX, PAalMOHAIbHBIX,
VUPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUM, A TaKXKE BBIPAXKCHUU,



COJlepKalMX CTerneHu u Jjorapudmel. brnarogaps u3yudeHuio anreOpandecKkoro
MaTepuasa IpOUCXOANT AalibHENIIee pa3BUTHE AITOPUTMHUECKOTO U a0CTPAKTHOTO
MBILIUICHUS ydaluxcs, (HOPMHUPYIOTCSI HAaBBIKH JEAYKTUBHBIX PACCYXICHHA,
paboTbl C CHUMBOJIbHBIMU (hOpMamu, TMPEJICTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEHN B BUJIE pPAaBEHCTB U HEPABEHCTB. AJireOpa npeaiaraeT 3QdeKTUBHbIC
UHCTPYMEHTBl [UIsl PEIICHUS MPAKTUYECKUX M EeCTECTBEHHO-HAYYHBIX 3aj1ad,
HaTJISIHO JEMOHCTPUPYET CBOM BO3MOKHOCTHU KAaK SI3bIKA HAYKH.

CopepxxarenbHo-MeToauueckass JuHUA «DyHKUUM U TpaQuUKU» TECHO
NeperuieTaeTcs ¢ IPYruMHU JIMHUAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a/1a€T
MOCJIEIOBATEIBLHOCTh U3YUEHUs MaTepuaiia. M3yueHue cTeneHHo, MoKka3aTeabHOM!,
Jgorapu(pMUUECKON U TPUTOHOMETPUUYECKUX (YHKIUH, UX CBOWCTB U T'Pa(HKOB,
UCIIONb30BaHue (QDYHKIUN U peleHus 3a7ad U3 APYTruX Y4eOHBIX MPEAMETOB U
peasbHOM KU3HU TECHO CBA3aHO KAK C MATEMaTHYECKUM AaHalIM30M, TaK U C
pelieHueM ypaBHEHU W HepaBeHCTB. [Ipu sTomM Oo0JblIOe BHUMAHHE YACNSETCS
(bopMUPOBAHUIO YMEHHUSI BEIpAXKaTh (POPMyTaMH 3aBUCUMOCTU MEXKIY pPa3InYHbIMU
BEJIMYMHAMH, UCCIENOBaTh TMOJy4YeHHbIEe (YHKIMU, CTPOUTh UX TpaduKu.
Marepuai 3Toi coaepKaTeabHON JIMHUY HALIEJIEH HA PA3BUTHE YMEHUN U HABBIKOB,
MO3BOJISIONIMX BBIPAXaTh 3aBUCUMOCTH MEX]ly BEJIMYMHAMHU B Pa3IMUHON Qopme:
aHAJTUTUYECKOW, rpaduueckoil © ciioBecHOW. Ero wusydenue crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINUIIEHUS, CIOCOOHOCTH K OOOOIIECHUI0 ¢
KOHKPETH3AI[1H, UCIIOJIb30BAHUIO aHAJIOTHIA.

CopepxxarenbHast JuHug «Hadana MaremMaTnueckoro aHajin3a» MO3BOJISET
CYILIECTBEHHO PACIIMPUTH KPYT KaK MaTeMaTHYEeCKUX, TaK M MPUKIAIHBIX 3a7ad,
JOCTYITHBIX 00YYalolUMCsl, Y KOTOPBIX MOSBIIAETCS BO3MOXKHOCTh UCCIEA0BATH U
cTpouTh rpaduku GyHKIIUNA, ONIPEACTIATh X HAUOOIBIIINE M HANMEHBIITNE 3HAUYCHNUS,
BBIUUCTIATH IoM@aan Guryp u oO0bEMBI Ted, HAXOAUTb CKOPOCTH U YCKOPEHHUS
npoiieccoB. JlaHHasi conaep:kaTesnbHas JIMHUS OTKPBIBAET HOBBIE BO3MOXKHOCTHU
NOCTPOEHUSI MaTEeMaTUYECKUX MOJENEeH pealbHbIX CUTyallud, HaxXO0XJIEHUS
HAWIYYILIEro pelieHrsl B MPUKIATHBIX, B TOM YHCJE COLUAIbHO-IKOHOMUYECKUX,
3aJa4ax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTHMYECKOTO aHallu3a CIOCOOCTBYET
pa3BUTHIO AOCTPAKTHOTO, (POPMAILHO-IOTUYECKOTO U KPEATUBHOTO MBIIIJICHHUS,
(bopMHpPOBaHUIO YMEHUN paclio3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMaTUKU B HAyKe,
TeXHUKEe M HucKyccTBe. OOywaromuecs Y3HAIOT O BBIJAIOIIMXCSA pe3yJbTaTax,
MOJTyYEHHBIX B XOJI€ PAa3BUTHSI MAaTEMATHKHU KaK HAyKH, U UX aBTOPaX.

ConepxarenbHO-MeTOIMYecKas JIMHUS «MHOXKeCTBa U JIOTMKa» B OCHOBHOM
NOCBSLIIEHA  BJEeMEHTaM  TEOpUM  MHOXKECTB. TeOpeTMKO-MHOKECTBEHHbBIE
MPEICTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJBHON MAaTeMaTHKU M IMpeJiararoT
HanOoJiee YHUBEPCAIbHBIN A3bIK, OOBEAUHSIONMN BCE pa3/iesibl MATEMaTUKU U €€
NPUJIOKEHUH, OHU CBSA3BIBAIOT PA3HbIE MAaTEeMAaTUYECKUE AMCLMILIUHBI B €IUHOE



uenoe. 1loatoMy BaXHO JaTh BO3MOXKHOCTH IIKOJIBHUKY ITOHUMAaTh TEOPETHUKO-
MHO>XECTBEHHBIM SI3bIK COBPEMEHHON MaTEeMaTUKH M HCIOJIb30BaTh €ro s
BBIPAKEHUSI CBOUX MBICIIEH.

B kypce «AnreOpa u Hayaia MaTeMaTHUYECKOrO aHaIKW3a» MNPUCYTCTBYIOT
TAaKK€ OCHOBbl MATEMaTHYECKOTO  MOJCIMPOBAHUS, KOTOpbIE IPU3BaHbI
chopMUPOBaTh HABBIKH MOCTPOSHUS MOJIETIEH peasbHbIX CUTYalUi, UCCIIEIOBAHUS
3THX MOJENel C MOMOUIbIO ammapaTa aiareOpbl U MaTeMaTUYecKOro aHaiau3a U
MHTEPHIPETALNUN MTOJYYEeHHBIX pe3yJabTaToOB. Takue 3aaHus BIUIETEHbI B KaXIbIH U3
pa3zienoB MporpaMMbl, TOCKOJIBKY BECh MaTEpHUall Kypca IUPOKO UCTIONb3YETCs JJIs
pelieHuss npUKIaAHbIX 3anad. [Ipu peleHud peanbHBIX NPAKTUYECKUX 3a7ad
ydanecs: pa3BHBAIOT HAOIIOAATENbHOCTh, YMEHHE HAXOAWTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCMOJIb30BaTh AHAJIOTHIO, 0000IIaTh U KOHKPETH3UPOBATH
npobiemy. JlesTeabHOCTh MO (OPMUPOBAHUIO HABBIKOB PEIIEHUS MPUKIATHBIX
3a/1auy OpraHu3yeTcsl B MPOIECCe M3YyUYEHMsI BCEX TeM Kypca «Asrebdpa v Havaia
MaTEMaTUYECKOTIO aHAIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOGHOM 1m1aHe Ha M3y4YeHUE Kypca anreOphl M Hadaa MaTEMAaTHIECKOTO aHaTn3a
Ha 0a30BOM YpOBHE OTBOJUTCS 2 yaca B Heento B 10 kiacce u 3 yaca B HEJIGNIO B
11 xmacce, Bcero 3a jaBa rojga o0ydenust — 170 gacos.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

Yucnaa v BBIYMCICHUSA

Paunonansubie uncna. OOBIKHOBEHHBIE W JIECATUYHBIE APOOH, MPOIEHTHI,
OECKOHEUHbIE  MepuoAuvecKkue aApodbu. ApudMeruyeckue  omnepanud ¢
palMoOHaNIbHBIMU YHUCIIAMU, TPE0Opa30BaHMs YUCIOBBIX BhIpakeHu. [Ipumenenue
Ipobeil 1 MPOLEHTOB JJIsl PElIeHUs MPUKIAAHBIX 337a4 U3 Pa3IUYHBIX OTpaciei
3HAHUM U PEATIbHOM KU3HH.

JelictBuTenpHble 4nciia. PalnyoHanbHbIE W UppallMOHAIBHBIE YHKCIIA.
Apudmernueckre omnepaludd € JIeUCTBUTENbHBIMU yuciaamu. [lpubnuxéHHbie
BBIYMCIIEHNS, IPABUIIA OKPYIJIEHUS, IPUKUAKA U OLIEHKA PE3YJIbTAaTa BIYMCICHHM.

Cremenp ¢ menbiM  mokazateneMm. CranmaptHas QopMa  3amucu
JNEUCTBUTENHLHOTO uncia. Vcmonp3oBaHwe mOAXOASIIe  (HOpPMBI  3ammcH
JNEWCTBUTEIBHBIX YHUCEN MJIs PELICHUS NPaKTUYECKUX 3aJad U IPEACTABICHUS
JAHHBIX.

ApudpmeTnuecknii  KOpeHb  HaTypaidbHOM  cremeHd.  JledcTBus ¢
apu(METHYECKUMU KOPHSIMHU HATYpaJIbHOM CTETIEHHU.

CHHyC, KOCHHYC M TaHI€HC YHCIJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCUHYC,
apKTaHI€HC YHCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPA30BAHHUS.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHbIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, penieHue HepaBeHCcTBa. MeTon
WHTEPBAJIOB.

Pemenne nenbix u ApoOHO-pALIMOHANBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenune nppanoHaibHbIX YpaBHEHUM U HEPABEHCTB.

Perienue TpuroHOMeTpUYECKUX YpaBHEHUM.

[IpuMeHeHNE ypaBHEHU U HEPABEHCTB K PEIIEHUIO MAaTEMAaTUYECKUX 3a71a4 U
3a]1a4 U3 Pa3IUYHbIX 00JaCTe HAyKU U peanbHOM KU3HHU.

DyHKIUMN U TPAPUKH

OyHkuusi, crnocodbl 3amanus GyHknuu. ['paduk  dyskiuu. Bzaumbo
oOpaTHbIe PYHKIIUHU.

OO6nacTh ompeneneHus: 1 MHOKeCTBO 3HaueHud (yHkumu. Hynmu QyHkiuu.
[TpoMexyTKH 3HAKOTIOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKLINU.

CrenenHast pyHKUHMS C HATypaJbHBIM M IEJbIM MOoKa3zareneMm. E€ cBoiicTBa u
rpaduxk. CBoiicTBa U rpauK KOpHs 1-OM CTENEHHU.



TpuronoMerpudeckass OKPYXKHOCTb, OIPEACICHUE TPUTOHOMETPUUECKUX
(GYHKIIMI YUCIOBOTO apryMEeHTa.

Hauasna MmaTeMaTH4eCKOr0 aHAIM3a

[TocnenoBaTenbHOCTH, CHOCOOBI 3a1aHUS MOCJIEA0BATEIBbHOCTEN.
MOHOTOHHBIE OCIIETOBATEIBHOCTH.

ApudmeTrnueckast 1 reoOMeTprUecKasl mporpeccuu. beckoHeuHo yObIBaromast
reoMerpuueckas nporpeccusi. CyMMa O€CKOHEYHO YOBIBAIOIICH T'€OMETPUUYECKOM
nporpeccur. DopMyna CIOXKHBIX HPOLEHTOB. MCronb30BaHME MPOTrpecCHH s
pELIEHHUs] peaJIbHBIX 33/1a4 MPUKIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoKecTBO, omnepalnuu HajJ MHOecTBaMu. [uarpammbl Ditnepa—BenHa.
[IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOIO ammnapara Uil ONUCAHUS pPealbHbIX
MPOLIECCOB U ABJICHUM, TIPU PELLICHUH 33]1a4 U3 APYrUX y4eOHbIX MPEIMETOB.

Onpenenenue, Teopema, CIeICTBUE, JOKA3ATENBCTBO.

11 KIIACC

Yucia ¥ BIYMCICHUSA

Harypanbubie u nensie yncina. [Ipu3sHaku I1eIUMOCTH LENBIX YUCEN.

CreneHb ¢ paMOHAIBHBIM NIOKa3aresieM. CBOMCTBA CTEIICHH.

Jlorapu¢m uucna. JlecaTuyHble U HATypajbHbIE JOrapu(MBbI.

YpaBHeHUS U HEPABEHCTBA

[TpeoOpa3zoBanue BbIpaX)eHH, COIEPIKALIUX JOTapru(MBbI.

[IpeoOpa3oBaHue BBIpAXKEHUN, COACPXKAIIUX CTENEHH C PalUOHAIBHBIM
IIOKa3aTeJIEM.

[Ipumeps! TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YPaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

Cucrembl TUHEHHBIX ypaBHEHUU. PellleHne NpUKIaIHbIX 33a4 C NOMOILBIO
CHUCTEMbI JIUHEHHBIX YPABHEHUM.

CucreMbl U COBOKYITHOCTH PALlMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHNH, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMAaTHYECKUX
3a]a4 U 3a]1a4 U3 Pa3IMuHbIX 00JacTel HAyKH U peabHOMN KU3HHU.

DyHKUMH U TPaPUKHU

®ynkuus. [lepuonnyeckue pynkuuu. [TpomexyTkn MOHOTOHHOCTH (DYHKIIMH.
Makcumymsl 1 MUHUMYMbI (yHKUMU. Hanbonbiiee M HauMmeHbllee 3HAYEHHE
(GYHKIIMM HA TPOMEKYTKE.

Tpuronometrpuyeckue GyHKINH, UX CBOWCTBA U TPapUKH.

[TokazarenbHast u norapudmuyeckas GyHKIUU, UX CBOWCTBA U IpaUKH.



Hcnonp3oBanue rpadukoB (YHKIMA A7 pelIeHUs] YPaBHEHUN W JTMHEHHBIX
CHCTEM.

Hcnons3oBanue rpadukoB (yHKUMNA Ui HCCIAENOBAHUS TPOIECCOB U
3aBUCUMOCTEHN, KOTOPbIE€ BO3HHUKAIOT MPU PEIICHUU 3a/ad U3 APYruX y4eOHbIX
PEAMETOB U PEATbHON KU3HMU.

Hayaja MaTeMaTH4ecKOro aHajmn3a

HenpepriBabie ¢pyHKIIMU. MeToa HHTEPBATIOB 7Sl pELICHHS] HEPABEHCTB.

[IpousBonnass  ¢yHkuuu. ['eomerpudyeckuii ©u  (QU3NUECKUNA  CMBICT
MIPOU3BOIHOM.

[IpousBoaHbie  d7MeMEHTAapHBIX  (QyHKUUHA.  DopMynbl  HAXOXKIACHUS
IIPOM3BOJHON CyMMBI, MPOU3BEICHUS U YACTHOTO (DYHKIIUH.

[TpumeHeHne MPOU3BOIHON K UCCIENOBaHUIO (QYHKIMII HA MOHOTOHHOCTb U
skcTpeMyMmbl. Haxoxkaenue HanOobIIero 1 HAaMMEHbIIEro 3HaueHus (QyHKIMKU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOJHOM U HAXOXKACHUS HAWJIy4dIllIero pELICHHs B
NPUKIAIHBIX 3aJadax, [JIs ONPENENICHHs CKOPOCTH MpoLecca, 3aJaHHOIOo
dbopmynoit uiu rpadpuKoM.

[TepBooOpa3zHas. Tabnuia mepBooOpa3HbIX.

WNHuterpan, ero reoMeTrpuyeckuii W (Quanueckuid cMbIci. Berunciienue
uHTerpana no popmyne Herorona—JleitOnuna.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue yqe6H0r0 npeamMcTa «Martemartuka» JOJIZKHO oOecrneynBaTh
AOCTHXKCHHUC HA YPOBHE CPCIAHETO O6HI€FO O6paBOBaHI/I$I ciaeayromux JNIYHOCTHEIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6paBOBaTeHBHBIX PE3yJIbTAaTOB!:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yueOHOro TMpeameTa
«Marematukay XapakTepu3ylTCs:

['paxganckoe BOCIIMTaHUE:

c(hOPMUPOBAHHOCTHIO TPAKAAHCKON MO3UIIUU 00YYAIOIIErocs KaKk aKTUBHOTO
U OTBETCTBEHHOTO UYJieHAa POCCHIMCKOrO0 OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpoIeAyp TpaxIaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl MU TIp.), YMEHHUEM
B3aUMOJICUCTBOBaTh C COIMAJIbHBIMM HWHCTUTYTAMHU B COOTBETCTBUU C HX
(GYHKIUSMU 1 Ha3HAUYCHUEM.

[TaTproTHyecKoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKOM TPaXKAAHCKON MACHTUUYHOCTH, YBAKEHUS K
MPOLIJIOMY U HACTOALIEMY POCCUMCKON MaTEMATUKH, IIECHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUAM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MaTEMaTUYECKOU IIKOJIBI,
K HCIOJIb30BAHUIO ATHX JOCTMKEHHMM B JPYrHX HayKax, TEXHOJOTHUAX, chepax
HKOHOMMKHU.

JlyXOBHO-HPaBCTBEHHOTO BOCIIUTAHUSI:

OCO3HaHUEM JTyXOBHBIX LIEHHOCTEH POCCHIICKOTO HapoJa;
c(OpPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OSTUYECKOTO  IOBEACHUA,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUM HAYKU U I€ATEIbHOCTHIO
y4€HOr0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OYyAYIIETO.

DcTeTUYecKoe BOCITUTAHUE:!

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKIIIOYAsl 3CTETUKY MaTeMaTUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 33a4, PEIICHUH, PACCYKACHUN; BOCTIPUMMYHUBOCTHIO
K MaTeMaTHYECKUM acCleKTaM Pa3InYHbIX BUIOB UCKYCCTBA.

®duznyeckoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO yMEHHUS TPUMEHATh MaTEMaTUYECKWE 3HAHUSA B
MHTEpecax 3J0pOBOro U 6€30MmacHoro oopasa >KU3HU, OTBETCTBEHHOTO OTHOLIEHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHA U
OTJIbIXa, peryJisipHas (pu3nuecKast akTUBHOCTD); (PU3UYECKOTO COBEPIICHCTBOBAHMS,
IIPU 3aHATUAX CIIOPTUBHO-03]0POBUTEIBLHON JIEATEbHOCTHIO.

TpynoBoe BoCIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIIOOUS, MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHEM COBEpINAaTh OCO3HAHHBIA BBIOOD
Oynymeit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC IIJIAHBI;
TOTOBHOCTBIO M  CIIOCOOHOCTHIO K  MaTeéMaTHYeCKOMY OOpa30BaHHIO U
caM000Opa30BaHUIO Ha TPOTSHKEHWH BCEHM JKU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a/1a4 MATEMATHYECKON HAIPABIECHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHHE:

c(hOPMUPOBAHHOCTHIO HIKOJOTHUECKON KYJIbTYpbl, TMOHUMAHHUEM BIIUSHUS
COLMATBHO-D)KOHOMUYECKUX TMPOILIECCOB HA COCTOSIHUE MPUPOTHONW U COIMATIBHOU
Cpempl, OCO3HAaHMEM TJIOOAIBHOTO XapaKTepa JKOJOTHYECKUX MPoOJeMm;
OpPUEHTAMEN HAa NPUMEHEHHE MATEMAaTUYECKHWX 3HAHWM ISl PEIICHWs 3a/1a4 B
00J1acTH OKPY>KaIOIIEeH Cpeibl, TIIaHUPOBAHUSI TIOCTYIKOB U OIICHKH WX BO3MOXHBIX
MOCJIEACTBUN ISl OKPYKAOIIEU CPEIBI.

[{eHHOCTH HAYYHOTO MTO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAYKH W  OOIIECTBEHHOW TMPAKTHKH, I[MOHUMaHUEM
MaTeMaTHYECKOW HayKH Kak cdepbl 4YemoBEeUeCKOW IesATEeNbHOCTH, JTaroB €€
pa3BUTUA M 3HAYMMOCTH [JIi Pa3BUTUA IMBUIM3ALMU; OBJIAJICHUEM SI3BIKOM
MAaTEMATUKH W MaT€MaTUYECKOM KyJIbTypOM KakK CpPEICTBOM MO3HAHUA MHPA;
TOTOBHOCTBIO OCYIIECTBIAATH IMPOEKTHYIO M HCCIEIOBATENBCKYIO JESITEIbHOCTh
WHJIMBUIYaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MerarnpeaMeTHbIE PE3YJIbTaThl OCBOCHMS MPOrpaMMbl Y4e€OHOro MpeaMera
«Marematuka XapaKTEPUIYIOTCS OBJIQICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OeliCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUGHBIMU
0elcmBUAMU, YHUBEPCATIbHBIMU Pe2YIIMUBHBIMU OtCMBUIMU.

1)  Vuusepcanvnuvie  nosmaeamenwvmvle  Oeticmsus,  obecneuusaom
Gdopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 00yYaowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYJCaAlowe2o  Mupa;,  NpUMeHeHue  J102UYeCKUX,
UCCTIe008aMENbCKUX ONepayull, yMeHull pabomams ¢ ungopmayueti).

ba3oBele ornueckue AeUCTBUSA:

e BBIBIISITh U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKA MATEMATUYECKUX
00BEKTOB, MOHATHUNA, OTHOIIEHUW MEXIY MOHATHAMU; (DOpMYyIUpOBaAThH
OTIpENIeTICHUs]  MOHATWN; yCTAHABIMBATh CYIICCTBEHHBIM  MPU3HAK
KJIacCU(pUKALMU, OCHOBAHMUSA HJii OOOOIIEHHS W CpPAaBHEHUS, KPUTEPHUH
IIPOBOJIMMOTIO aHAJIN3;



BOCIIPUHUMATh, (OpMyIupoBaTh MW  TPEoOpa30OBBIBATH  CYKICHHS:
YTBEPAUTEIbHbIE W OTPHUIIATEIbHBIC, CAMHUYHBIC, YaCTHBIE W OOIIHE;
YCIIOBHBIE;

BBISIBJSITH ~ MaTeMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aHMMOCBSI3H U
NpOTUBOpeUMsi B (akTaxX, MaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;
npeayiaraTh KpUTEPUH JIJIS1 BBISIBJICHUS 3aKOHOMEPHOCTEH W TPOTUBOPEUHIA,
JienaTh BBIBOABI C HWCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUCHHA, YMO3aKIIFOUEHUH 110 aHAJIOTHH;
IPOBONTH CaMOCTOSITEIILHO J0Ka3aTeNbcTBA ~ MaTEeMaTHYECKUX
YTBEPXKACHUIA (MIPSMBbIE U OT MPOTUBHOTO), BHICTPAWBATh apTyMEHTAIIHIO,
NPUBOJUTHh TIPUMEPHl M KOHTPIPUMEPHI; O0OOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIBI;

BBIOMpaTh CIOCOO pelieHus: y4eOHO# 3aiaud (CpaBHMBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BHIOMpaTh HamboNee NOAXOAAIMNA C y4ETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrie HCCICAO0BATCIbCKHUC I[GflCTBHH:

WCITOJIb30BATh BOTPOCKHI KaK MCCIIENOBATEIHCKAN WHCTPYMEHT IMO3HAHMS,
dbopMyIUpOBaTh BOIPOCH], (UKCHUPYIOIIHME MPOTUBOPEUUE, MPOOIEMYy,
yCTaHAaBIMBaTh HMCKOMOE€ MW  JaHHoe, (GOpMHUPOBAaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHHUE;

IPOBOIUTH CaMOCTOSITEIIEHO CIUTAHUPOBAHHBII IKCIIEPUMEHT,
UCCJICIOBAaHUE TI0 YCTAHOBIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTro
o0beKTa, SBJICHHS, TMPOIECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMHU, SIBJICHUSMH, TIPOIIECCAMU,

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIIICHNS W BBIBOJBI TIO PE3yIbTaTamM
MPOBEAEHHOTO HAOIIOEHUS, WUCCIEAOBaHUS, OICHUBATH JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TpoOIlecca, a TaKKe BBIIBUTATH
MIPEATOIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIOBHSIX.

PaboTa ¢ uadopmanueii:

BBISIBJISITH 1e(pUIUTHI HH(GOPMALIMH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETa HA
BOIIPOC U JJIsl PELLICHUS 3a/1a4u;

BbIOMpaTh  MHGOPMAIMIO W3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIUIO
pa3IMYHBIX BUAOB U (HOPM MpeICTaBICHHUS;

CTPYKTYPUPOBaTh HHPOPMALIUIO, MPEJCTABIATh €€ B Pa3IMUHbIX (OopMax,
WTIOCTPUPOBATh Tpaduuecky;

OLICHUBATh HaJIEKHOCTD uHdopMaIuu 1o CaMOCTOSITEIILHO
c(hOpMyIMPOBAHHBIM KPUTEPHUSIM.



2) VuueepcanvHvie KOMMYHUKAMUGHble  OelcCmeus, 00ecnevusarom
copMUpPOBAHHOCMb COYUATILHBIX HABLIKOG 00VHAIOUJUXCSL.

Oouenue:

e BOCIPUHUMATH U GOPMYIHPOBATH CY>KJICHUS B COOTBETCTBUU C YCIOBUSIMU
U LeJIIMU OOILIEHHUS;, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M MMCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOMY PEIICHUS
3a/1auyu, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTaT;

e B XO0/€ 00CYXXJI€HUS 337]aBaTh BOIPOCHI [0 CYIIECTBY 00CYXKIAEMOIl TEMBI,
po0JIeMBbl, pelIaeMoi 3a/1auu, BbICKa3bIBaTh UAECH, HAICJICHHbIE HA TTOUCK
pEeUIeHUs; COMOCTaBIATh CBOM CYXACHHS C CYXACHUSAMHU APYTrHX
YYaCTHUKOB JHaliora, oOHapyXUBaTh Pa3Wyhe M CXOJCTBO MO3HIIMIA; B
KOPPEKTHOH opme popMyaupoBaTh pa3HOTIACHS, CBOH BO3PAKECHHUS,

e TMpPEACTABIATh  PE3yJNbTAaThl  pEUIeHUS  3a/Jaud,  OKCIIEPUMEHTA,
UCCJIeIOBAHMUSI, TPOEKTA; CAMOCTOATENbHO BEIOMPATh (POPMAT BHICTYIUICHUS
¢ Y4E€TOM 3a7a4 MPEe3eHTAIMH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyIHUYECTBO:

e TIOHMMATh U MCTOJIH30BATh MIPEUMYIIIECTBA KOMAHTHON W WHIUBU Ty IbHON
paboThl MpU pelIeHUH YYEOHBIX 3a/]ay; NPUHUMATh 1E€Jb COBMECTHOMU
NEeATEIbHOCTH, IUJIAHUPOBaTh  OpPraHU3alMI0  COBMECTHOM  paloThl,
pacmpenenaTh BHIBI padOT, JOrOBApUBATHCS, OOCYKIATh MPOIECC U
pe3yapTaT paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHUX JTFO/ICH;

e Y4acCTBOBAaTh B IPyNMOBBIX popMax paOOThl (00CYXACHUSI, 0OOMEH MHEHUH,
«MO3TOBbIE€ WITYPMbD» W HHBIE); BBINOJHATH CBOIO YacTh pabOThl H
KOOPJIMHUPOBATh CBOU JIEUCTBHUS C JPYTUMU YWICHAMH KOMaH/Ibl; OLICHUBATh
KayecTBO CBOEro BKJIaga B OOHIMI MPOAYKT MO  KPUTEPHSIM,
chopMyTUPOBaHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS.

3) Vuusepcanvnuvie pecynamusnsie oeiicmausi, obecnevusaom hopmuposarue

CMBLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranuzanus:

COCTaBIIAITh IJIaH, AJITOPUTM PELIECHUS 3a/1a4H, BEIOUPATh COCO0 pELIeHHUS C
y4€TOM HMMEIOIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW HH(OpMALIUU.

CaMOKOHTPOJIb:

e BJIAJAETh HAaBbIKAMH IIO3HABATEJIBbHON peQIeKCHH KaK OCO3HAHUSA
COBEPIIIAEMBIX JIEUCTBUIA U MBICIUTEILHBIX MPOIIECCOB, UX PE3YIhTATOB;
BJIAJETh CIIOCOOAMHU CAaMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCa U pe3yibTaTa
pelieHns MaTeMaTUYECKOM 3a/1au;



e TPEABHUAECTH TPYJHOCTH, KOTOPBIE MOTYT BOSHUKHYThH [P PELUICHUH 3a1a4H,
BHOCUTH KOPPEKTHUBBI B JICSITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB,
JAHHBIX, HAWJCHHBIX OMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIEHMBATh COOTBETCTBHE pE3YJNbTaTa LEIHM U YCJIOBUSIM, OOBICHATH
IIPUYUHBI TOCTHXKEHUSI WM HEIOCTHXKEHUS PE3yJbTaTOB ACATEIIBHOCTH,
HAXOJIUTh OMHOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJIBbTATDBI

OcBoenune yueOHOTO Kypca «Anredpa v Hadajga MaTEMAaTHYECKOTO aHATH3a»
Ha ypOBHE CpenHero odmiero oOpa3oBaHUs JOHKHO 00ECIeYMBaTh JOCTHIKCHHE
CJIETYIOIINX TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KITIACC

Yucia ¥ BIYMCICHUS

OnepupoBarh MOHATUSAMH: PALUMOHAIBHOE W JEWCTBUTEIILHOE YHCIIO,
OOBIKHOBEHHAS U JECATUYHAS APOOb, TPOLIEHTHI.

BemonHate  apudmernyeckue — omepauud € palUMOHAIBHBIMM U
JNEWCTBUTEIBLHBIMU YUCIIAMHU.

BoinonusaTe npuOamkEHHbIE BBRIUMCICHUS, UCIIONB3YS MpaBuja OKPYTICHHUS,
JeNaTh MIPUKUIKY U OLICHKY PE3YJIbTaTa BIYNCICHUMN.

OnepupoBarh MOHATUSAMHU: CTENEHb C LEJNBIM IIOKa3aTesleM; CTaHAapTHAs
dopMa 3amucu JIEHCTBUTENBHOIO 4YHCIA, KOPEHb HATypaJbHOW CTEIEHU;
UCIIOJIb30BATh MOAXOAAILYI0 (POPMY 3aMUCH IEHCTBUTENBHBIX YMCEN AJISl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JTaHHBIX.

OnepupoBarh NOHATUAMU: CUHYC, KOCHHYC M TaHT€HC IPOU3BOJIBHOIO YIJIA,
UCIIOJIb30BAaTh 3aIMCh IIPOU3BOJIBHOIO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUUECKHE
byHKIIY.

YpaBHeHMS U HEPaABeHCTBA

OnepupoBaTh NOHATHSAMU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO; LIEJIOE,
palMOHAIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUIOHOMETPUYECKOE
YPaBHECHHUE;

BoimonusaTe npeoOpa3oBaHUsl TPUTOHOMETPHUECKUX BBIPAKEHUH M peaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoimonusaTe mpeoOpa3oBaHUs LIENBIX, PAlMOHAIBHBIX W HPPAIMOHATBHBIX
BBIPQKECHUN U PEIIaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHATIBHBIX
YPaBHEHUI U HEPABEHCTB.

[IprMeHATh ypaBHEHUS M HEPABEHCTBA JJI PELICHUS MAaTEMATUYECKUX 3a1a4
¥ 3a71a4 U3 Pa3IMYHBIX 00acTel HAyKH U PeasibHOM KU3HU.



MopenupoBaTh pealbHBIC CHTyalldd Ha S3bIKEe anreOphl, COCTaBISATH
BBIDAKCHUS, YPABHEHHUs, HEPABEHCTBA MO YCIOBHUIO 3aJau4d, HCCIEAOBAThH
MOCTPOEHHBIE MOJIENH C UCTIOJIH30BAHUEM aIlliapaTa anreopsol.

DyHKUMH U TPaPuKHU

OnepupoBaTh MOHATUAMU: (PYHKIHUS, CIIOCOOBI 3aJaHusi (PYHKIMH, 001acTb
OTpeseNieHus] U MHOXECTBO 3HAu€HUN (QYHKIMH, rpaduk (QYHKIUH, B3aUMHO
oOpaTHbIe (QYHKIIHH.

OnepupoBaTh MOHATUAMU: YETHOCTh U HEYETHOCTh (PYHKIMH, HYJIH (PYHKIIUH,
MIPOMEKYTKHN 3HAKOTIOCTOSIHCTBA.

Hcnons3oBath rpaduku GyHKITUN U1 PEIICHUS] ypaBHEHUM.

CtpouTh U 4yuTaTh TPAPUKU JTUHEHHONW (PYHKIMH, KBaIPATUIHONW (PYHKIIHH,
CTENEHHOUN (PYHKITUHU C TETBIM ITOKA3aTEIEM.

Hcnonb3oBath rpapukd (QyHKOUNA Ui HMCCIENOBAaHUSA MPOIECCOB U
3aBUCUMOCTEN MpHU pElIeHUM 3a/]ad U3 JPYruxX y4eOHBIX MPEIMETOB U pealbHOU
KU3HH, BBIpAXaTh (HOpPMYyJIaMU 3aBUCUMOCTH MEXKTy BEJIMUNHAMH.

Hauana MaTeMaTH4ecKOro aHajain3a

OnepupoBaTh TMOHATUSMHU: IOCJIEAOBATEIBLHOCTh, apudmeTnueckas W
reOMETPUYECKAsI IPOIPECCUMU.

OnepupoBaTh MOHATUAMH: OECKOHEUYHO YOBIBaOIas TreoMeTpuyYecKas
porpeccusi, CcyMMa 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUIECKON MPOTPECCHUH.

3amaBaTh MOCIEOBATEIBHOCTH PA3TUIHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IIOCIEI0BATEIBHOCTEN U MIPOIPECCUN ISl PELLIECHUS
peabHbIX 3a/1a4 MPUKIIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OnepupoBaTh MOHATUSIMU: MHOKECTBO, OMEPAIIMU HAJ MHOKECTBAMMU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anIapar A1l ONMCAHUS PEATbHBIX
MPOLIECCOB U ABJICHUM, TIPU PELICHUH 3a/1a4 U3 APYrUX y4eOHbIX MPEIMETOB.

OnepupoBaTb  NOHSATUSAMMU: ONpeeICHHE, TeopeMa, CJIEACTBUE,
JI0OKa3aTeIbCTBO.

11 KIIACC

Yucnaa v BIYUCICHUSA

OnepupoBaTh MNOHATUSMH: HATypaldbHOE, LEJIOE€ YHCIO; HCIOJIb30BATh
MPU3HAKU JIEJIMMOCTH LENBIX YUCEI, PA3JIOKEHUE YMCIIA HA MPOCThIE MHOKUTEIN
JUISL pELIEHUS 3a/1a4.

OnepupoBatTh MOHATHEM: CTETIEHb C PAIMOHATBHBIM MTOKA3aTEIEM.

OnepupoBaTh MOHATHUSMU: JOrapu(M UYHCIA, NECITHUYHBIE W HATypalbHBIC
Jorapu(MsbI.

YpaBHeHUS U HEPABEHCTBA



[IpumensaTy cBoOMcTBa CTemeHW Ui NIpeoOpa3oBaHUsl  BBIPAKECHUI;
ONEPUPOBATh NOHATHAMU: ITOKA3ATEIBHOE YPAaBHEHHME W HEPABEHCTBO; pPEIIATh
OCHOBHBIE THUIIbI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHATe  npeoOpa3oBaHUsl  BBIPAXKEHUM, COJAEp)KaLIUMX JIOrapu(Msl;
ONEepUPOBATh MOHATUAMMU: JIOTAPU(PMUUECKOE YPAaBHEHNE U HEPABEHCTBO; PEIIATh
OCHOBHBI€ TUIIBI IOTAPU(PMHUUECKUX YPAaBHEHUI U HEPABEHCTB.

Haxonute pemenus npocTenmmnx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMU: CHUCTEMA JIMHEMHBIX YPABHEHUN M €€ DPEIICHHE,
VCIIOJIB30BATh CUCTEMY JIMHEHWHBIX YPABHEHUN Il PELICHUS IPAKTUYECKUX 3a1a4.

HaxonuTte pemeHus npocTEeHIIMX CUCTEM U COBOKYNHOCTEH pallMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajgbHble CUTyallud Ha S3bIKE aireOpbl, COCTaBIAThH
BBIDAKCHHSI, YPABHEHUS, HEPABEHCTBA M CHCTEMbl II0 YCIOBHIO 3aJayH,
UCCJIE0BATh TIOCTPOEHHBIE MOJIENH C UCIIOJIb30BAHUEM almapaTa aareOpsl.

DyHKIUMN U TPAPUKH

OnepupoBaTh MOHATUSAMH: TEpUOAUYECKass  (QYHKIHA, HPOMEKYTKU
MOHOTOHHOCTH (DYHKIMH, TOYKH OKCTpemMyMa (yHKUMH, HauOomubliee u
HauMEHbIllee 3HA4YeHHUA (QYHKIUU Ha MPOMEKYTKE; MCIONb30BaTh HUX A
UCCIIE0BaHMsl PYHKIINHU, 3aJaHHON TpauKoOM.

OmnepupoBath MOHATHAMH: TpadUKU MOKA3aTEIbHOU, JOrapupMUUECKON U
TPUTOHOMETPUUYECKUX (DYHKIUH; N300pakaTh UX HA KOOPAWHATHOM MIIOCKOCTHU U
VICITOJIB30BATh JJIs PELICHUS] YPABHEHUI U HEPABEHCTB.

N300paxaTh Ha KOOPAUHATHOM IJIOCKOCTU TpauKU JTUHEUHBIX YPAaBHEHUH U
VICIIOJIB30BAaTh UX JUIS PEILIEHUS CUCTEMBI JINHEWHBIX YPaBHEHUN.

Hcnons3oBate rpaduku (QyHKUMA Ui HCCIEAOBAHUS MPOLECCOB H
3aBHCHUMOCTEH U3 IPYruX y4eOHBIX TUCUUIUINH.

Havyana MmaTeMaTH4eCKOro aHaJIn3a

OmnepupoBaTh MOHATUSAMU: HENpPEpbIBHAS (YHKIMS; IPOU3BOAHAS (DYHKLUY;
UCIIOJIb30BaTh TEOMETPUUECKUN U (PU3UUECKHI CMBICI MPOU3BOIHOM AJIsl PEIICHUS
3aj1ay.

HaxoauThs npon3BoAHbIE 3I€MEHTAPHBIX (PYHKIIUH, BBIYUCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEAECHUS], YACTHOTO (DYHKIUH.

Hcnonp30BaTh MPOU3BOIHYIO U1l UCCIIEN0BaHUS (QYHKIIMM HA MOHOTOHHOCTb
¥ DKCTPEMYMBI, IPUMEHAThH PE3YyIbTaThl UCCIECIOBAHMS K IIOCTPOEHUIO TpaUKOB.

Hcnonp30BaTh NPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro pEIICHUS B
IIPUKJIAAHBIX, B TOM YUCIIE COLMAIbHO-DKOHOMUYECKHX, 3a1a4ax.

OmnepupoBaTh MOHATUSIMU: [E€PBOOOpa3Hasi M MHTErpaj; IOHMMATH
reOMEeTpUYECKUN U PU3NYECKUI CMBICI UHTErpaJa.



Haxoauts nepBooOpa3Hble 2IeMEHTAPHBIX (DYHKIUN; BBIYUCIISATh HHTETPA TI0
dopmyne HeroTona—JleitOnuma.

Pemate mpukinagHble 3a7a4d, B TOM YHCIE COIHAIHHO-DKOHOMHUYECKOTO U
(Gu3HUeCcKOro Xapakrepa, CpeJCTBAMH MAaTEMaTHYECKOTO aHAITU3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3aesioB U TeM JyeKTpOHHBbIE (LM poBbIE)
n/n NMpOrpamMmbl Bcero Konrpoasiibie o0pa3oBaTe/ibHbIE PECYPChI
padoThI
MHokecTBa pallMOHAIIBHBIX U
1 JIEHCTBUTEIBHBIX YUCEN. PalnOHAIbHBIE 14 1
YpaBHEHHUS U HEPABEHCTBA
) Oyukunu 1 rpadukn. CTeneHb C HeIbIM 6
MoKa3aTeaemM
3 ApudmMernuecknii KOpeHb N—0i CTETICHH. 13 1
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
®opMyiibl
4 TpuroHoMerpuu. Tpuronomerpuyeckue 22 1
ypaBHEHHUS
5 ITocnenoBaTenbHOCTH U IPOIPECCUU 5
6 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 3 |
3HaHUN
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4




11 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHMe pa3/iejioB U TeM dyeKTpoHHBbIE (LM poBbIE)
KonTpoabHsbie
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI
CreneHsp ¢ pallMOHAIBHBIM [T0OKA3aTEJIEM. ) )
ege.sdamgia.ru alexlarin.net
1 [TokazarenbHast pynkuus. [TokasaTenpHble 12 2
www.berdov.com
YpaBHEHUS U HEPABCHCTBA
Jlorapudmudaeckas GyHKIIHS.
2 Jlorapudmuueckue ypaBHeHUS U 12 www.berdov.com
HEpaBEHCTBA
Tpuronomerpuueckre GyHKIIUN U UX
3 rpaduku. TpuroHoMerpuueckue 9 2 www.berdov.com
HEpaBEeHCTBA
4 IIpousBoaHas. [IpumeHeHne Npou3BOAHON 24 2 www.berdov.com
5 WNHTerpain n ero npuMeHeHus 9 www.berdov.com
6 Cucrembl ypaBHEHUH 12 1 ege-study.ru
7 HarypanbsHbie u nenbie yncina 6 ege-study.ru
IToBTOpEHME, 0000IICHHE, CUCTEMATH3AINS
8 P B H 18 2 www/youtube.kom
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9







IHOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoxka KontpoabHbie
n/n Bcero U3YYCHUSA oOpa3oBaTe/ibHbIE
padoTsI
pecypcsl

MHoecTBO, onepalnun HaJl MHOXKECTBAMHU.
Juarpammsl Diinepa—Benna

Pammmonansubie ynciaa. OOBLIKHOBEHHEIE U
JIECATUYHBIC IPOOU, TIPOIICHTHI, OECKOHEYHBIC
MepUOIUYECKHE Tpodu

Apudmernueckue onepamum ¢
palnMoHaIbHBIMU YHCIIAMU, TPe0Opa3oBaHus
YHCIIOBBIX BBIPAKCHUIN

[Ipumenenne qpoOeit u MPOIEHTOB ISt
pelIeHns MPUKIAaJHbIX 3aJa4 U3 pa3INdHbIX
oTpaciel 3HaHUW U peabHOU KU3HU

[Ipumenenue apoOeit U IPOIIEHTOB TSt
pGIJ_IeHI/IH HpI/IK.Ha,HHBIX 3a1a4 U3 paSJII/I‘{HBIX
oTpaciel 3HaHUW U peaabHOU KU3HU

JleicTBuTENbHBIC YKcia. PanimonanbHbIC U
HUPpAIMOHAIILHBIE YHCIIa

Apudmerndeckue onepanum ¢
JeCTBUTENILHBIMU YHCIIAMHU

[TpuGnuxEHHbIC BEIYMCICHUS, IPaBUIIa
OKpYIJICHUS, IPUKUKA U OLICHKA pe3yibTaTa
BBIYMCIICHUI




ToxnecTBa U TOXKJIECTBEHHBIE

9
npeoOpa3oBaHMs
10 VYpaBHEHME, KOPEHb YPABHEHU S
11 HepaBeHcTBO, pelieHre HepaBeHCTBA
12 Metox nHTEPBAIOB
13 Pemenne nenbix u qpoOHO-paIMOHATBHBIX
ypaBHEHUH U HEPABEHCTB
KonTponsHas padora o teme "MHoO)kecTBa
14 paLMOHATBHBIX U IEUCTBUTEIIBHBIX YUCEIL.
PanmonanbHble ypaBHEHUSI U HEPABEHCTB"
L5 OyHKIMS, CIOCOOBI 3a1aHus (HYHKITUH.
B3anmuo obpatHblie QyHKITNH
I'padux dysakmuu. O6macTs onpeneaeHus u
16 MHOECTBO 3HaueHuH pyHkmu. Hymm
¢dbyskun. [IpoMexyTKU 3HAKOMIOCTOSTHCTBA
17 UeETHbie 1 HeUETHBIC PYHKITUN
CTeneHb ¢ IEeIBIM IT0Ka3aTelIeM.
18 CranpaptHas ¢popma 3anucu
JIEUCTBUTEIBLHOTO YUCIA
Hcnonp30Banne MOAXOIAIICH (GOPMBI 3aITUCH
19 JIEHCTBUTEILHBIX YHCET JIJIS1 PEIICHUSI
MPaKTUYECKHUX 33/1a4 U MPEICTABIICHUS
JTaHHBIX
20 CrenenHast GyHKIHS C HATYPAIbHBIM U
1eJIbIM 1oka3areseM. E€ cBolicTBa u rpaduk
71 ApudmeTHdecknii KOpeHb HATYpaTbHOU

CTCIICHHU




Apudmerndeckuit KOpeHb HaTypabHON

22
CTEIEHU

” CaoticTBa apu(PMETHUECKOTO KOPHS
HaTypaJibHOMU CTENEHU

24 CgoiicTBa apu(PMETHIECKOTO KOPHS
HaTypajlbHOW CTEIEHU

)5 CaoticTBa apu(PMETHUECKOTO KOPHS
HaTypajlbHOW CTENIEHU

%6 JeiicTBust ¢ apupMETHIECKIMH KOPHSIMH N—
Ol CTENEeHU

7 HeticTBus ¢ apuMeTHUECKUMHU KOPHSIMHU N—
01 cTeneHn

73 JeiicTBust ¢ apupMETHISCKIMH KOPHSIMH N—
Ol CTENEeHU

79 JeiicTBust ¢ apuMETHISCKIMH KOPHSIMU N—
Ol CTENEeHU

30 HeticTBus ¢ apuMeTHUCCKUMU KOPHSAMHU N—
01 cTeneHn

31 Pewienne nppanuOHaJIBbHBIX YPAaBHEHUU U
HEPABEHCTB

1 Pemenue uppaninoHaIbHBIX YpaBHEHUH U
HEPABEHCTB

1 Pemenue uppaninoHaIbHBIX YpaBHEHUH U
HEPaBEHCTB

34 Pewienne uppanuoHaIbHBIX YPAaBHEHUN U
HEPABEHCTB

35 Pemenue uppaninoHaIbHBIX YpaBHEHUH U

HEPABEHCTB




36 CoiicTBa u rpaduk KOpHS N-0i CTENEHN 1

37 CgoiicTBa 1 TpaduK KOPHS N-0i CTETICHU 1
KontponsHas pabora o teme

18 "ApudmMeTnueckuii KOpeHb N—Oi CTETICHHU. |
HppanmonansHble ypaBHEHUS U
HepaBeHCTBA"

39 CuHyC, KOCHHYC U TaHT'€HC YHCIIOBOTO |
aprymeHra

40 CuHyC, KOCHHYC U TaHT'€HC YHCIIOBOTO |
aprymeHra

A1 ApKCUHYC, apKKOCUHYC U apKTaHT€HC 1
YHCIIOBOTO apryMeHTa

4 ApKCUHYC, apKKOCUHYC U apKTaHI€HC )
YHCJIOBOI'O apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

43 OTpeieIeHue TPUTOHOMETPHUECKUX (DYHKIIMNA 1
YHCJIOBOI'O apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

44 oTpeIeJICHUE TPUTOHOMETPUUECKHUX (DYHKITHI 1
YHCJIOBOI'O apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITHI 1

46 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

47 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITHI 1

48 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

49 [Tpeobpa3oBaHre TPUTOHOMETPUUYECKUX 1
BBIPAXKEHUI

50 [IpeoOpazoBaHne TPUTOHOMETPHUUECKUX |

BBIPAKECHUN




[IpeobpazoBaHre TPUTOHOMETPUUECKUX

51 . 1
BBIPAKEHUI
5 [IpeoOpazoBaHne TPUTOHOMETPHUUECKUX |
BBIPAKECHUU
53 [Tpeobpa3oBaHre TPUTOHOMETPUIECKUX |
BBIPAXKEHUI
54 Pewienne TpUroHOMETPUYECKUX YPAaBHEHUN 1
55 Pemenne TpuroHOMETpUYECKUX YpaBHEHUIN 1
56 Pewienne TpUroHOMETPUYECKUX YPAaBHEHUN 1
57 Pemenne TpuroHOMETpUYECKUX YpaBHEHUIN 1
58 Pemenne TpuroHoMeTpUYECKUX ypaBHEHUI 1
59 Pewienne TpUroHOMETPUYECKUX YPAaBHEHUN 1
KoHnTtponbHas padota mo teme "dopmyiibr
60 TPUTOHOMETpHUH. TpUroHoMeTpuieckue 1
ypaBHEeHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHHUS
61 ocyenoBaTelIbHOCTEN. MOHOTOHHEIE 1
MIOCJIEI0BATEIbHOCTH
ApudmeTndeckasi 1 reOMETpHYSCKast
2 nporpeccuu. Mcnonb3oBanue nmporpeccuu )
JUTSL peLlIeHUs pealbHBIX 3a/1a4 MPUKIATHOTO
Xapakrepa
BeckoHneuHo yObIBaromas reoMeTpuiecKas
63 nporpeccusi. Cymma 0€CKOHEYHO 1
yOBIBAIOIIECH reOMEeTPUIECKON TPOrPEeCCUu
64 @opMyna CII0KHBIX TPOLIEHTOB 1
65 ®opMya CII0KHBIX TPOLIEHTOB 1




O0001menue, cucreMaTA3amus 3HAHUH 3a
66 KypcC aJireOpbl ¥ HadaJl MaTeMaTHIeCKOTO
aganm3a 10 ximacca

67 Hrorosas KoHTpoJBbHASA paboTa 1
O0001Ienye, cucTeMaTH3aIus 3HaAHUH 3a
68 KypcC aJireOphl ¥ HadaJl MaTeMaTHIeCKOTO 1
aHanu3a 10 knacca
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka KonTpoJbHbIe
n/n Bcero H3yYCHUS oOpa3oBaTe/ibHbIE
padoThI
pecypchbl

ege.sdamgia.ru
alexlarin.net
eged.me ege-

1 CreneHb ¢ paloOHAIBHBIM TIOKa3aTeIeM 1 02.09.2023 = study.ru
www.berdov.com
mathege.ru
ege.yandex.ru

ege.sdamgia.ru
alexlarin.net

ege4.me ege-

2 CoiicTBa cTeneHH 1 06.09.2023  study.ru
www.berdov.com
mathege.ru
ege.yandex.ru
ege-study.ru

3 [IpeoOpazoBanue BBIpaKEHUH, COIEPIKAIINX | 07.09.2023 www.berdov.com

palMOHANIbHBIE CTEIICHH mathege.ru
ege.yandex.ru

4 [IpeoOpa3oBaHue BbIpaxeHH, coaepKalux 1 09.09.2023  www.voutube.com

palMOHAaNIbHBIE CTEIICHH
I .
5 peoOpa3oBaHue BBIPAKEHUHN, COEPIKAIIINX 1 13.092003  alexlarin.net

PalrOHAJIBHBIC CTCTICHU




IToka3arenbHble YpaBHEHHUS U

6 1 14.09.2023 = ege-study.ru
HepaBeHCTBa.BxogHast KOHTpobHast padorTa.

7 [loka3zarenbHble ypaBHEHUS U HEPABEHCTBA 1 16.09.2023 | eged.me

8 [TokazaTenpHBIC YpaBHEHUSI U HEPABEHCTBA 1 20.09.2023 = ege.sdamgia.ru

9 [loka3zarenbHble ypaBHEHUS U HEPABEHCTBA 1 21.09.2023  mathege.ru

10 ITokazarenbHbIE ypaBHEHUSI 1 HEPABEHCTBA 1 23.09.2023 = ege.yandex.ru

1 [oka3zatenpHast QpyHKIMS, €€ CBOMCTBA U 1 27092023 ege.yandex.ru
rpapuk
KoHnTtponbnas padora mo teme "CreneHs ¢

1 palMoHalIbHBIM NoKa3areneM. [lokaszarenbHas 1 28092023 eged.me
¢ynkuus. [TokazarenbHble ypaBHEHUS U
HepaBeHCTBA"

13 Jlorapudm uuncna 1 30.09.2023  alexlarin.net

14 JlecATHUHBIE U HATYypaAJIbHBIC JTOTapH(pMbI 1 04.10.2023  mathege.ru

15 [IpeoOpazoBanue BBIpaKEHUH, COIEPKAIINX 1 05102023 ege.sdamgia.ru
norapupMbl

16 [TpeoOpa3oBaHue BbIpaXKEHUH, COACPIKALLIMX 1 07.102023  alexlarinnet
norapupMbl

17 [IpeoOpazoBanue BBIpAKEHHA, COACPIKALIIX 1 11.10.2023
J0rapuQMbl

18 [TpeoOpa3oBaHue BbIpaXKEHUH, COACPIKALLIMX 1 12102023 eged.me
norapupMbl

19 Jlorapugmuueckue ypaBHEHUS] U HEPABEHCTBA 1 14.10.2023 | ege-study.ru

20 Jlorapugmuueckue ypaBHEHUS] U HEPABEHCTBA 1 18.10.2023 | alexlarin.net

21 Jlorapudmuueckue ypaBHEHHUS 1 HEPABEHCTBA 1 19.10.2023 | ege.yandex.ru

22 Jlorapugmuueckue ypaBHEHUS] U HEPABEHCTBA 1 21.10.2023 = ege.sdamgia.ru




Jlorapugmuueckas pyHKIuUs, €€ CBOWCTBA U

23 1 25.10.2023
rpaduk
24 Jlorapudmuueckas pyHKIuUs, €€ CBOWCTBA U | 26102023 eged me
rpapuk
)5 Tpuronomerpuueckue GyHKIIMN, UX CBOMCTBA | 28102023 ege-study.ru
U rpaduxu
26 Tpuronomerpuueckre GyHKLIUHU, UX CBOICTBA 1 08.11.2023  ege.sdamgia.ru
U rpaduxu
7 Tpuronomerpuueckue GyHKLIUHU, UX CBOICTBA 1 09.11.2023  alexlarin.net
u rpaduku
)8 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA 1 11112023
U rpaduxu
29 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1 15.11.2023
30 [IpumMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1 16.11.2023 | ege.sdamgia.ru
31 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1 18.11.2023 | ege-study.ru
32 [IprMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB 1 22.11.2023
KoHnTposbHast pabota mo Teme
"Jlorapudmuueckast GyHKIIHS.
33 JlorapHQMITECKILe YpaBHCHIA 1 1 23.11.2023  alexlarin.net
HepaBeHCTBa. T puroHoMerpuueckue QyHKIUN
u ux rpaduku. Tpuronomerpuyeckue
HepaBeHCTBA"
34 HenpepsiBHBIC (hyHKIIH 1 25.11.2023
35 Metoa UHTEPBAIOB ISl PELICHUSI HEPABEHCTB 1 29.11.2023
36 Metoa HHTEPBAJIOB TSI pEUICHUST HEPABEHCTB 1 30.11.2023 = alexlarin.net
37 [IpousBoanas GpyHKIUU 1 02.12.2023  ege.sdamgia.ru
38 [TpousBoaHas GyHKIHH 1 06.12.2023 = ege-study.ru




I'eomerprueckuit 1 GpuU3NIECKHii CMBICIT

39 . 07.12.2023  ege4.me
MIPOU3BOTHOM

40 FGOMeTpI/I‘{eSKI/Iﬁ U PU3UUECKUI CMBICTT 09.12.2023
IIPOU3BOIHON

41 [Tpon3BoHBIC STIEMEHTAPHBIX (DYHKITHI 13.12.2023 | ege.sdamgia.ru

42 [Ipou3BoHbIE IIEMEHTAPHBIX (HYHKIIMNA 14.12.2023

43 [lpomsBoAtas cyMMBI, MPOH3BECHHS, 16.12.2023  alexlarin.net
YaCTHOTO ()YHKIIHI

44 [IpousBonHas CYM\lj/H:I, MIPOU3BEACHHUS, 20.12.2023
YaCTHOTO (YHKITHI
[IpousBomHAs CyMMBI, POU3BEACHMUS,

45 yacTHOTO (yHKIUI. MITOroBass KOHTpOIbHAS 21.12.2023
pabota 3a 1 momyrozaue

46 HpI/IMerHI/Ie MPOU3BOAHON K UCCIICIOBAHUIO 23122023 ege.sdamgia.ru
(GyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI

47 HpI/IMerHI/Ie MPOU3BOAHON K UCCIICIOBAHUIO 27122003
(GyHKIMI HA MOHOTOHHOCTh M 3KCTPEMYMBI

43 HpI/IMerEHI/Ie IIPOU3BOJAHON K MCCIIEIOBAHUIO 28.12.2023  ege.sdamgia.ru
(GyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI

49 HpI/IMerHI/Ie MPOU3BOAHON K UCCIIEIOBAHUIO 30.12.2023
(GyHKIMI HA MOHOTOHHOCTh M 9KCTPEMYMBbI

50 HaxoxneHre HauboIbIIero 1 HauMEeHbILIETO 10.01.2024
3HaueHUs QYHKIIMHU HAa OTPE3Ke

51 Haxoxxaenne HanOobIIero 1 HAMMEHBIIETO 11012024 ege.sdamgiaru
3HaYeHUs (PYHKIIMU Ha OTPE3Ke

57 Haxoxnenrne Haubob111ero 1 HauMEeHbILIEro 13.01.2024  alexlarin.net

3HaueHUs QYHKIIMHU HAa OTpE3Ke




HaXO)KI[eHI/Ie HanOOJIBIIECT0 ¥ HAUMEHBIIIETO

53 17.01.2024
3HaueHUs QYHKIIMU HAa OTpE3Ke

54 Haxoxaenne HanOOIbIIero 1 HAMMEHBIIIETO 18.01.2024  ege-study.ru
3HaYeHUs (PYHKIIMU Ha OTPE3Ke

55 HaxoxneHrne HauboIbI1ero 1 HauMEeHbILIEro 20.01.2024
3HaueHUs QYHKIIMHU HAa OTPE3Ke
[IprmeHeHre npOU3BOIHON JJIs1 HAXOXKIAEHHUS
HAWTYYILEro PeleHus B IPUKIIaTHBIX

56 3a/1auax, JyIsl OMPEEICHHS CKOPOCTH 24.01.2024  alexlarin.net
nporecca, 3a1aHHoro GopMYJIOoN UITH
rpagukoM

57 KonTtponsHas padora no Tev:1'\'4e "[IpousBonHas. 25012024 ege.sdamgia.ru
[IpumeneHnne npou3BOIHOM

58 [TepBooOpasnas. Tabmuia nepBooOpa3HbIX 27.01.2024

59 [TepBooOpa3znasi. Tabnuia mepBoOOPA3HBIX 31.01.2024

60 WNurerpan, reomerpudeckuii U GU3NIECKUN 01.02.2024
CMBICTT HHTETpaja

61 WuTerpai, reoMeTpudecKuii U GU3NIECKU 03.02.2024  ege.sdamgia.ru
CMBICJI UHTETpaja

2 WuTerpan, reomeTpuueckuii 1 Gu3ndecKuii 07.02.2004
CMBICJI MHTETpaja

63 Brruncnenue Hi{Terpana o hopmyne 08.02.2024
Herorona—JleitOnuna

64 Boruncnenue HI}Terpana o gpopmyie 10.02.2024
Herorona—Jleiibuuma

65 Beraucienne niterpana no gopuyze 14.02.2024  alexlarin.net

Herorona—Jleiibuuma




66

Brruncnenue uHTerpana mo popmyie
Herorona—Jleiibuuma

15.02.2024

ege.sdamgia.ru

67

CucreMbl TMHENHBIX YpaBHEHUN

17.02.2024

68

CucreMbl TUHEUHBIX YpaBHEHUHN

21.02.2024

ege-study.ru

69

Pewienne npukiiaHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUI

22.02.2024

70

Pemenue npukinaaHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEHHBIX YPaBHEHU

24.02.2024

ege.yandex.ru

71

CHcTeMbl U COBOKYITHOCTH LCJIBIX,
palMOHANIBHBIX, UPPALIMOHAIBHBIX,
MOKa3aTeNbHbIX, JOrapuPMUIECKUX
ypaBHEHUH U HEPABEHCTB

28.02.2024

alexlarin.net

72

CHcTeMbl U COBOKYITHOCTH LCJIbIX,
PpalOHAJIbHBIX, UPpPALUOHAJIbHBIX,
MOKa3aTeNbHbIX, JOrapu(PMUIECKUX
ypaBHEHUH U HEPABEHCTB

29.02.2024

ege.sdamgia.ru

73

CHcTeMbl U COBOKYITHOCTH LCJIbIX,
PpalMOHAJIbHBIX, UPpPALUOHAJIbHBIX,
NOKa3aTeJbHbIX, JIOTapU(HMUIECKUX
ypaBHEHUH U HEPABEHCTB

02.03.2024

74

CHcTeMbl U COBOKYITHOCTH LCJIbIX,
PpalOHAJIbHBIX, UPpPALUOHAJIbHBIX,
NOKa3aTeJIbHbIX, JIOTapU(HMUIECKUX
ypaBHEHUH U HEPABEHCTB

06.03.2024

ege.sdamgia.ru

75

Hcnonp3oBanue rpagukoB GyHKIMNA 115
pelIeHusl ypaBHEHUN U CUCTEM

07.03.2024

ege.yandex.ru

76

Hcnonb3oBanne rpadukoB PyHKITAN TSt
pelIeHys ypaBHEHHI U CHCTEM

09.03.2024




IIpuMeHeHue ypaBHEHUN, CUCTEM U
HEPABEHCTB K PEIICHUIO MATEMaTHYECKUX

77 . 13.03.2024
3a/1a4 ¥ 3a71a4 U3 Pa3IuvIHbIX 00JacTel HAyKH
Y peajbHOU KU3HU
73 KontponsHas padora o teme "I/IHTeI'[j?JI u 14032024 ege.sdamgia.ru
ero npuMeHeHusi. CUCTEeMBbI ypaBHEHU N
79 HaTypaJ'IfHI:Ie Y IIeJIbIC YMCa B 3aa9ax U3 16.03.2024
peaNbHOM KU3HU
20 HaTypaﬂf,HLIe Y IIeJIbIC YMCa B 3aa9ax U3 20.03.2024
peaabHOM XU3HU
81 HaTypaanHe U 1IeJIbIC YUCIIa B 3a7a4ax 13 21032024 ege.sdamgia.ru
peaNbHOM KU3HU
82 [Ipu3HaKu AETUMOCTH TETBIX YUCEIT 23.03.2024  alexlarin.net
83 [Ipu3Haku eTMMOCTH HETBIX YUCET 03.04.2024  ege.sdamgia.ru
84 [Ipu3Haky nenMMOCTH LEIIbIX YUCENT 04.04.2024
85 HOBTOPGHI/IG, 000011IcHHE, CUCTEMATH3AINS 06.04.2004
3HAHUU. Y paBHEHUS
26 HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3AIINS 10042024 ege.sdamgia.ru
3HAaHUU. YpaBHEHUSA
27 HOBTOPGHI/IG, 000011IcHHE, CUCTEMATH3AINS 11.04.2004
3HAHUU. Y paBHEHHUS
28 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATH3AINAS 13.042024  ege-study.ru
3HAHUU. Y paBHEHHUS
29 HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3AIINS 17.04.2024
3HAaHUU. YpaBHEHUSA
90 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 18.04.2004

3HAHUU. Y paBHEHHUS




[ToBTOpenue, 06001IeHNE, CHCTEeMaTH3aIlUs

91 - 1 20.04.2024  ege.sdamgia.ru
3HaHui. HepaBeHncTBa

0 HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3AIINS 1 24.04.2024
3HaHuii. HepaBeHcTBa

93 HOBTOPGHI/IG, 000011IcHHE, CUCTEMATH3AINS 1 25042024 ege-study.ru
3HaHui. HepaBeHncTBa

94 HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3AIINS 1 27 04.2004
3HaHui. HepaBeHncTBa
IT

95 OBTOPGHI/IG, 00001IeHHE, CI/IVCTeMaTmauHH 1 01052024 alexlarinnet
3HaHuid. CHUCTEMbI YpaBHEHUN

96 HOBTOPGHI/IG, 0000111IcHNE, CI/IvCTeMaTI/I:«:auH;{ 1 02052024 ege-study.ru
3HaHud. CUCTEMBI ypaBHEHUH

97 HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3AIINS 1 04052024 ege.sdamgia.ru
3HaHuil. OyHKIHU

08 HOBTOPGHI/IG, 000011IeHNE, CHCTEMATH3AIINS 1 08.05.2024
3HaHuil. OyHKIHUU

99 HroroBasi kKoHTpOIBHAs paboTa 1 1 09.05.2024  alexlarin.net

100 Hrorosas KoHTpoOsIbHAs paboTa 1 1 11.05.2024
O06o0menune, cucTeMaTr3alus 3HaHUK 3a Kypc

101 anreOpsl ¥ HaYaJl MATEMaTHYECKOTO aHAIN3a 1 15.05.2024 = ege.sdamgia.ru
10-11 xnaccoB
O06o0menure, cucTeMaTr3alus 3HaHUK 3a Kypc

102 anreOpsl ¥ HaYaJl MATEMaTHYECKOTO aHAIN3a 1 16.05.2024 = ege.yandex.ru

10-11 kmaccoB

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

10







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremaruka: anredpa v Hadajga MaTeMaTHYECKOTO aHaIu3a, reomeTpus, 11
kiacc/ Bepuep A.JIL., Kapn A.IL., AkiinonepHoe obiiectBo «M31aTenbcTBo
«ITpocBenienue»

* MaTtemaruka. Anrebpa U Hayajia MaTeMaTH4eckoro aHanusa, 11 kmacc/
Mepznsk A.T'., Homuposckuii [{.A., ITononckuii B.b., Axup M.C.; nox
penakuueii [logonasckoro B.E., O01iecTBO ¢ orpaHHUE€HHON OTBETCTBEHHOCTHIO
Nznarensckuii neatp « BEHTAHA-I'PA®»; AxumonepHoe 00IIeCTBO
«M3parenscTBO «lIpocBenieHune»

* Matemaruka. ['eometpus / Mepansak A.I'., Homuposckuii [I.A., ITonskos B.M.;
noA penakuueit [logonsckoro B.E, O6miecTBo ¢ orpaHnueHHOM
oTBeTcTBEHHOCTHIO M3narensckuii nenTp «BEHTAHA-I'PA®y; AkunonepHoe

obmectBo «M3natensctBO «IIpocBemienue»

Pemry ET'D 2024

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

peumry EI'D 2024; banasn noaroroska k EI'D mo rotoBsiM uepTexam

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

ege.sdamgia.ru; alexlarin.net;www.berdov.com; www.youtube.com



YUYEBHBIN KYPC «'TEOMETPHS»
INOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma ydeOHOrO Kypca «I'eomeTpus» 0a30BOro YpOBHS st
obygarormuxcsi 10 —11 kmaccoB paspabotana Ha ocHOBe DenepaibHOTO
rOCyIapCTBEHHOT'O 00pa30BaTEeILHOTO CTaHAapTa CPEAHETO O0IIero 00pa3oBaHus,
C yu€TOM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHUU, TPEABIABISIEMBIX K
MaTEMaTUYeCKOMY OOpa30BaHUIO, W TPAAHWIMA POCCHICKOTO 00pa30BaHUA.
Peanu3arus mporpaMmbl 00€CIIeYMBAET OBJIAJICHUE KITIOYEBBIMH KOMITCTEHITUSIMU,
COCTABJISIIONUMU OCHOBY JUISI CaMOPAa3BUTHS M HENPEPHIBHOTO OOpa30BaHUA,
IIEJIOCTHOCTh OOIIEKYJIbTYpPHOTO, JIMYHOCTHOTO W TI03HABATEIHLHOTO Pa3BUTHSA
JMYHOCTH OOYJarOIIHUXCSI.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4eOHOTO Kypca T€OMETpUH Ha YPOBHE CpPEAHEro OOIIero
oOpa3oBaHusi OOYCJIOBICHAa MPAKTHYECKOW 3HAYMMOCTBHIO METalpeAMETHBIX WU
IOPEIMETHBIX PE3YyIbTaTOB OOY4YEHHS T€OMETPUU B HAMPABICHUU JUYHOCTHOTO
pa3BuTHs OOy4aromuxcsi, (OpMHpPOBaHUS (PYHKIMOHAIBHON MaTeMaTH4eCKOil
IPaMOTHOCTH, U3yUEHUS APYTUX YYeOHBIX AUCUUIUIMH. PazBuTue y oOydaromumxcs
NPaBUIBHBIX TPEJICTABICHUA O CYIIHOCTH M IMPOUCXOXKICHHH T'€OMETPUYECKUX
a0CTpakuuid, COOTHOIIEHUH PEATbHOTO M HJIEATBHOT0, XapaKTepe OTPaXKeHUS
MaTeMaTH4eCKOI HayKO SIBJICHUH U IPOIIECCOB PEabHOI'O MUPA, MECTE T€OMETPHUH
B CHCTEME HayK M POJIM MaTeMaTU4eCKOro MOJCIIMPOBAHMUS B HAYYHOM MO3HAHUU U
B IIPAKTUKE CIIOCOOCTBYET (OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUAIUXCS, a
TaK)Ke KAaueCTB MBIIUICHHUS, HEOOXOIUMBIX IS aJalTalid B COBPEMEHHOM
o011ecTBe.

['eomerpust siBiseTCsS OJHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHErO
oOmero o00pa3oBaHusl, TaK Kak OOECIEYMBAET BO3MOXHOCTh M3yYEHHUS Kak
JVCIUTUTHH €CTeCTBEHHO-HAYYHOM HANPAaBICHHOCTH, TaK U TYMaHHTAPHOM.

Jlormueckoe MbIIUIeHUE, (HOpMUpyeMOe TPU H3YyYSHHH OOYUYaIOIIMMHUCS
HNOHSATUIHBIX OCHOB T€OMETPHUHU U MIOCTPOCHUH IIETIOUYKH JIOTHYECKUX YTBEPIKICHHIMA
B XOJle peIleHHs] T'e€OMETPUYECKUX 3a]ad, YMEHHE BBIJBUTaTh W ONpPOBEPraTh
THIOTE3bl HETIOCPEJCTBEHHO HCIOJB3YIOTCS MPH PEIICHHH 3a7a4 €CTeCTBEHHO-
HAYYHOTO IMKJIA, B YACTHOCTHU U3 Kypca (PHU3HKH.

YMeHHne OpueHTHPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO
BCEX OO0JIACTSAX JAEATENHHOCTH uenoBeka. OpHeHTalus 4eloBeKa BO BPEMEHU U
IPOCTPAaHCTBE — HEOOXOAWMOE YCJIOBHE €ro COLHaIbHOro ObITHA, (Qopma
OTPaKEHUSI OKPYXKAIOIIEr0 MHPA, YCIOBHE YCIENIHOTO TO3HAHUS M AKTUBHOTO



npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3aMu 00beTUHSET pa3Hble BUABI YUeOHOI U TPYIOBOM AESITETbHOCTH, SABIISETCS
OIHUM U3 Mpo(ecCHOHATBHO BAXKHBIX KAauecTB, MOATOMY akTyajlbHA 3ajada
dbopMupoBaHUs |y  OOYYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBIIIJICHHUS  Kak
Pa3HOBUAHOCTH OOpa3HOTO MBIIUICHHSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOTOTOBKE K MPAKTUYECKON JAEATETHHOCTH 110 MHOTUM HAIIPABICHUSIM.

[lenb ocBoeHus mporpamMmbl yueOHOTO Kypca «['eomerpus» Ha 06a3zoBOM
ypoBHE 0OydeHHss — o0imeo0pa3oBaTeibHOE U OOIIEKYJIbTYPHOE pa3BUTHE
oOydaromuxcs yepe3 ooecreueHrne BO3SMOKHOCTH IPUOOPETEHUS M UCIIOJIb30BAHUS
CUCTEMATHUYECKUX T'E€OMETPUYECKMX 3HAHUW W  JCWCTBUH, CHEIM(PUIHBIX
T€OMETPUH, BO3MOXXHOCTH  YCHEIIHOTO MPOJOJDKEHHs OOpa3oBaHHUs IO
CIIEIUATBLHOCTSIM, HE CBSI3AHHBIM C TIPUKJIAHBIM HUCIIOTH30BAHUEM T€OMETPHUH.

[IporpaMmMa mo reomeTpur Ha 0a30BOM YpOBHE TNpeIHA3Ha4YeHa IS
00y4JaromuXCcsl CpeAHEN MIKObI, HE MCIBITHIBABIINX 3HAYUTEIHHBIX 3aTPYIHCHHIA
Ha YPOBHE OCHOBHOTO 001Iero obpazoBaHus. Takum 0Opa3om, oOydaromuecs Ha
0a30BOM yYpOBHE JOJIKHBI OCBOUTH OOIINE MaTEMATHUECKUE YMEHHUSI, CBA3aHHbBIE CO
CHenu(puKoil TeoMeTprun U HeOOXOIUMBIE ISl )KU3HH B COBPEMEHHOM OOIIIECTBE.
Kpowme 3TOr0, 0OHM UMEIOT BO3MOKHOCTh U3yYUTh T€OMETPHIO OoJiee TIIyO0KO, ecin
B JaJbHEWIIEM BO3HUKHET HEOOXOJUMOCTh B TEOMETPUYECKHX 3HAHUAX B
poecCHOHaTEHOM NESITEIEHOCTH.

JlocTmkeHre LeAr OCBOCHHMS MPOrpaMMbl OOECIEeUMBACTCS PEUICHHEM
COOTBETCTBYIOIIUX 3adad. [IpHOpUTETHBIMH 3aJadyaMH  OCBOCHHSA  Kypca
«I"'eometpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCS:

e (dopMHupoBaHHE TPEACTABICHHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJBTYpPbI U OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOIIIM MHPOM;

e (opmMupoBaHUE MpeACTABICHUS O MHOTOTPAHHUKAX U TEJIaX BPAIICHUS KaK
0 BOXHEHIINX MaTeMaTHYECKUX MOJIENSIX, TMO3BOJSIONINX OMHUCHIBATH H
U3y4aTh Pa3HbIC SBICHUS OKPY)KAIOIIET0 MUPA;

e (opMupoBaHHE YMEHHs paclo3HaBaThb Ha YEpPTEekKax, MOJEISIX U B
peaTbHOM MHUPE MHOTOTPAHHHUKH U TEJIa BPAIICHUS;

e OBJIaJICHUE METOJIAMHU PEIICHHUs 33Ja4 Ha MOCTPOCHHUS HA U300paKEHUSX
IIPOCTPAHCTBEHHBIX QUTYD;

e (dopMupoBaHWE YMEHHS ONEPUPOBATh OCHOBHBIMH TOHSITHSIMH O
MHOTOTPAaHHHUKAX W TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aNTOPUTMAMHU  pENICHUS  OCHOBHBIX  THIIOB  3aJ1ad;
dbopMUpOBaHHEe yMEHHS TPOBOAWTH  HECIOXKHBIC JOKa3aTeIbHBIC
pacCyXJCHHS B XOJ€ pEIICHUS CTEPEOMETPHUECKHUX 3aJad MU 3a7]ad C
IPAKTHYECKUM COJICP)KaHUEM;



e PAa3BUTHUE MHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEN 00yUaromumxcs,
NO3HABATEJIbHOM aKTUBHOCTHU, UCCIIEIOBATENbCKUX YMEHHM, KPUTHYHOCTH
MBIILUICHHUS;

e (opmupoBaHue QYHKIMOHAIBHON IPaMOTHOCTH, PEJIEBAHTHON F€OMETPUM:
YMEHHE Paclo3HaBaTh MIPOSBIICHUS T€OMETPUYECKUX MTOHATHI, 00BEKTOB U
3aKOHOMEPHOCTEN B pEaJbHbIX XU3HEHHBIX CUTyalUsAX U MPU U3YYEHUU
Opyrux  y4eOHbIX  NPEIMETOB, NPOSBICHHUS  3aBUCUMOCTEH |
3aKOHOMEPHOCTEH, (hOPMYIHpPOBaATh UX HA A3bIKE T€OMETPUH U CO3AaBaTh
r€OMETPUYECKUE MOJIEIHN, IPUMEHATh OCBOEHHBIH TI'€OMETPUYECKUN
anmapaT  JAJdA  pelIeHUus  IPAaKTHMKO-OPUEHTUPOBAaHHBIX  3ajady,
UHTEPHPETUPOBATH U OLICHUBATh NOJYYEHHbBIE PE3YJIHTATHI.

OTIUYUTENEHON OCOOCHHOCTHIO MPOrPaMMBbI SIBJISIETCS BKJIIIOYEHHE B KypcC
CTEpPEOMETPUH B Hayajle €ro U3y4yeHus 3aJay, peliaeMblX Ha yPOBHE HHTYUTUBHOTO
NO3HaHUs, U OINpenea€HHBIM 00pa30oM OpraHM30BaHHAs padOTa HaJ HUMH, UYTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO M MPOCTPAHCTBEHHOTO MBIIIICHHUS,
CTUMYJIUPYET NPOTEKAHUE HHTYUTUBHBIX NPOLIECCOB, MOTUBUPYET K AAJIbHENIIEMY
U3YUYEHUIO MTPEAMETA.

ITpennourenue oTAAETCSA HANSIHO-KOHCTPYKTUBHOMY METOly O0Y4YEHHUs, TO
€CTb TEOPETUUYECKNE 3HAHUS MMEIOT B CBOEl OCHOBE UYBCTBEHHOCThb IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuThe NPOCTPAHCTBEHHBIX IPEACTABICHUM Y
YUYaILUXCS B KypCe CTEPEOMETPUH POBOAUTCS 32 CUET PELICHUS 3a4a4 Ha CO3/1aHNe
IPOCTPAHCTBEHHBIX 00pa30B M 3a/Jad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue o0paza MPOBOAMTCS C ONOPOM HA HAIJSAHOCTh, a
OIepUpPOBaHUE 00Pa30M — B YCIOBUSAX OTBJICUEHUS OT HATVISIIHOCTH, MBICIEHHOIO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPIKAHMS.

OcHOBHBIE coaepxaTenbHble JUHUKM Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHuku», «IIpsiMble U MIOCKOCTU B MPOCTpAaHCTBEY, «Tena BpareHus»,
«BekTopsl U KOOpAMHATHI B IpoCcTpaHCTBE). DopMHUpOBaHUE JTOTUUYECKUX YMEHUN
pacnpezensercs He TOJIBKO M0 COAepPKATeIbHBIM JIMHUASM, HO U MO TOJaM 00y4eHHS
Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMs.

CopnepxxaHue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEAMETHBIM PE3YJIbTATAM
OCBOEHHUsI paboyeil nporpaMmbl, pacHnpeneia€éHHbIM 10 TrojaM OOydeHus,
CTPYKTYpUpPOBAaHO TakuM o0Opa3oM, 4TOObl OBJAJACHHE T'€OMETPUUYECKUMHU
NOHATUSIMU U HaBBIKAMHU OCYLIECTBIISJIOCH MOCIEA0BATENBHO U MOCTYIATEIBHO, C
cOOJII0ICHHEM TPUHLIMIIA PEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOLIYI0 CUCTEMY T'€OMETPUYECKUX IPENCTABICHUM OOydarolUXCs, paciiupss U
yriayousist e€, oOpa3yst IpOUHblE MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha u3yuenue reometpun oTBoauTCs 2 yaca B Henento B 10 kinacce u 1 gac B
Hezemo B 11 kmacce, Bcero 3a iBa roga ooydenus - 102 yueOHbIX daca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATHA  CTE€peoOMeTpuu. Touyka, TIpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTUYECKOM MOCTPOCHUM CTEPEOMETPHUU:
aKCUOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX.

BzaumMHOe pacrnonoxeHrne npsMbIX B IPOCTPAHCTBE: IMEPECEKAIOUIUECH,
napajyieJbHble M CKpelmuBaromuecs npsmMbeie. [lapamnenbHOCTh NPSMBIX H
IJIOCKOCTEW B NPOCTPAHCTBE: MapaJUIEIbHbIE TNPSIMBIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSMBIX; NAPAILIEIBHOCTh MPAMOM M IJIOCKOCTU. YTJBI C
COHANPABJICHHBIMUA CTOPOHAMH; YTOJ MEXAYy MPAMBIMA B MPOCTPAHCTBE.
[TapauteTbHOCTH MIIOCKOCTEN: apaJuIEIbHbIC IIIOCKOCTH; CBOMCTBA NapaslIeIbHbBIX
miockoctelt. [IpocTelimme mpocTpaHCTBEHHBIE (PUTYPHI HA TUIOCKOCTH: TETPadp,
KyO, Mmapasuiesienume/; TOCTPOEHUE CEYSHH.

[leprieHIUKYISIPHOCTDh NPSIMOM M TJIOCKOCTH: MEPIECHIUKYJISIPHBIE MPSMBIE B
MIPOCTPAHCTBE, MPSAMBIE NApaUIEIbHbIE W TMEPIEHAUKYJSPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH MPAMOM M INIOCKOCTH, TEOpeMa O MPSAMOU
NEPHNEHIUKYJISIPHOW TUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY MNPsIMON U
IUIOCKOCTBIO;  ABYTPAHHBIM  YroJl, JIMHEHWHBIA yroia JBYTPAaHHOIO  yIJIA.
[leprieHAUKYIJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKU JI0 TJIOCKOCTH, PACCTOSHUE
OT MIPSIMOM JTO TUTOCKOCTH, MIPOEKITHs (PUTYPHI HA TIIOCKOCTh. [lepneHanKymsipHOCTh
IJIOCKOCTEN: NMPU3HAK MEPHEHIUKYIAPHOCTH ABYX IUIOCKOCcTeH. Teopema o Tpéx
NEPIEHIUKYJIIpAX.

MHoOrorpaHHuKu

[ToHsiITHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTBI MHOTOTPAHHUKA, BBIITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKU; pa3BEPTKAa MHOTOrpaHHuka. [Ipusma: n-yronbHas
pU3Ma; TPAaHU U OCHOBAHUS MPU3MBI, TIpsiMasi U HAKJIOHHASI TIPU3MBbI; OOKOBasi U
MOJIHAas MIOBEPXHOCTh IPU3MBIL. [Tapannenenunen, MPSMOYTOJIbHBIN
napajuielienune]; U ero cporcra. llupamupa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHME MUPAMHJIBI; OOKOBAs U MOJTHASI TOBEPXHOCTh MTUPAMHUIBI; TTPaBUIIbHAS U
ycedéHHasi mnupamMuga. OIJEMEHTbl TMpu3Mbl © nupamuabl. [IpaBunbHbIE
MHOTOTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; NMpPaBUJIbHAS MpHU3Ma U
NpaBWIbHAS NHPAMUIA; NpPaBUJIbHAs TPEYrojibHas MNHUpPaMUAA W TPaBWIbHbBIN
terpa’ap; KyO. IlpencraBienre O mpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
noaeKadip U ukocadap. CeueHust NpuU3Mbl U TAPAMHU/IBI.

CumMeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU. DJIEMEHTBI CAMMETPHUH B IMPAMUAAX, HapaJUICIEIUIENaX, IPABUIbHbIX
MHOT'OTPaHHUKAX.



Boluncnenue 371€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, IUaroHaiM, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH M TMOJIHOM TOBEPXHOCTH MPSIMOW MPU3MBIL,
IUIOIIA/1b OCHOBAHMIA, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MpsiMoii mpu3msbl. [Tnomans
OOKOBOW TOBEPXHOCTH M TIOBEPXHOCTH NPABUIBHOM MNHUPAMHIBI, TEOpEMa O
Iomaau yceu€HHou nupamupl. [lonstue 00 o0béme. O0BEM mUpaMuUIbI, TPU3MBI.

[TomoGubie Tenma B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEJ.

11 KIIACC

Tesa Bpaimenus

[unuHapuyeckas MTOBEPXHOCTb, oOpasyrolue UUJIMHIPUYECKON
NOBEPXHOCTH, OCh ILIWIMHJIPUYECKON TMOBEpXHOCTU. llunuHap: ocHOBaHHS U
OOKOBasi TMOBEPXHOCTh, OOpa3yrImass W OCh; IUIOMIAJAh OOKOBOW H TMOJHOU
MIOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yromue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON nmoBepxHocTU. KoHyC: OCHOBaHME U BepIlirHa, o0pasyroias
¥ OCh; TUTOTIIA/Tb OOKOBOM M TIOJTHOM MTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pasyromye
¥ BBICOTA; OCHOBAHMS U OOKOBAasi MIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIA]b MOBEPXHOCTU CQEpHI.
B3auMHoe pacnonoxenue chepbl U IIOCKOCTH; KacaTellbHas IIOCKOCTh K cdepe;
IJI01ab CephI.

N306paxenue e BpalleHus Ha IUIOCKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KombOunanumu ten BparieHus 1 MHOTOTpaHHUKOB. MHOTOTpaHHUK, OTIMCAHHBIH
okoJ10 cdepsl; cepa, BMCaHHAS] B MHOTOTPAHHUK, UK TEJIO BpaIIeHUS.

[Tonsarue 06 o6bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 00béMe
IpSIMOYTOJIBHOTO Tapajenenurnena u ciaeactBus u3 He€. OOBbEM UMIMHIpA,
koHyca. O0BEM 1mapa u miomaas chepsl.

[TomoGusie Tenma B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAASIMU
MOBEPXHOCTEN, 00BEMAMU MTOTOOHBIX TE.

Ceuenus Mz Ipa (MapavieIbHO U NePIEeHIUKYIISPHO OCH), CEUEHUSI KOHYCa
(mapasnielbHOE OCHOBAHMIO M IPOXOIAIIEE YEPE3 BEPILINHY ), CEUYEHUS Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mnockocTy U B mpocTpaHcTBe. Cl0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. Pa3znokeHue BeKTOopa 1o TpéM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBwio mapamnenenunena. PemieHwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBHWJI JACUCTBMM C Bekropamu. IIpsaMoyrompHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojl MexAy BekropaMu. CKalIspHOE NpPOU3BEICHHE BEKTOPOB.



Brrunciienne yrioB Mexay NPSMBIMU U IUIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPH PELIEHUN T€OMETPUUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHHSI MPOTPaMMbl y4eOHOTO TIpeaMeTa
«MaremMaTuka» XapakTepU3yIOTCS:

I'pa:xknanckoe BocnuraHue:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKOMN MO3ULIUU 00YUYaOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO UYJieHAa POCCHIMCKOrOo OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBIICHUIA,
NporeAyp TpaxIaHCKOro ooOmiecTBa (BbIOOPBI, OMPOCHl MU TIp.), YMEHHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMU HWHCTUTYTaMHU B COOTBETCTBUM C HX
GYHKIUSIMU ¥ Ha3HAYCHUEM.

IIaTpuoTnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKOMN TPAXKIAHCKON MICHTHYHOCTH, YBOKCHUS K
MPOIIIOMY Y HACTOSIIIEMY POCCUMCKOM MaTeMaTHUKH, IIEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSAM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBI,
K HWCIIOJh30BAHUIO 3THUX JOCTIKEHWN B JPYTUX HayKaX, TEXHOJOTHAX, cdepax
HKOHOMHUKH.

JlyX0BHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAaHHEM JTyXOBHBIX LEHHOCTEN POCCUICKOTO Hapoa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHWS, H3TUYECKOrO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTIOCTUKEHUI HAayKHU U JIEITEIIbHOCTHIO
y4€HOTO0; 0OCO3HAHUEM JINYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUNBOTO OYAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOYAs ICTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 331a4, PEIICHUH, PACCYKACHUN; BOCTIPUIMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM Pa3INYHbIX BUJIOB HCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO yMEHHUSI TPUMEHATh MaTEMaTUYECKWE 3HAHUSA B
MHTEpecax 3J0pOBOro U 6e30macHOro 0opasa U3HU, OTBETCTBEHHOTO OTHOILIEHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHA U
OTIIbIXa, pEeTyJIApHas pu3HUecKasi aKTHBHOCTH); (DU3NIECKOTO COBEPIIICHCTBOBAHNS,
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYyAY, OCO3HAHUEM IIEHHOCTHU TPYAOJIOOHUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHEM COBEpINAaTh OCO3HAHHBIA BBIOOD
Oynymeid mnpodeccur U peanr30BbIBATH COOCTBEHHBIE KU3HEHHbIC IUIAHBI;
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MaTe€MaTHUYeCKOMy OOpa3oBaHUIO U



caM000Opa30BaHUIO Ha TPOTSHKEHWHW BCEM JKU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUU IPAKTUUYECKUX 3a/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH.

JKoJ0ru4ecKkoe BOCIUTaHue:

c(hOPMUPOBAHHOCTHIO HIKOJOTHUECKON KYJIbTYpbl, MOHUMAHHUEM BIIUSHUS
COLUATBHO-D)KOHOMUYECKUX TMPOLIECCOB HA COCTOSIHUE MPUPOJHONU U COIMATIbHOU
Cpenmpl, OCO3HAaHMEM TJIOOAIBHOTO XapaKTepa JKOJOTHYECKUX MPOoOJeMm;
OpHEHTAallMe HAa MPUMEHEHHWE MAaTeMaTHYECKUX 3HAHUW JUIsl PEIICHUs 3a/ad B
00J1acTH OKPY>KaIOIIEeH Cpeibl, TIIaHUPOBAHUSI TTIOCTYIKOB U OIICHKH WX BO3MOXHBIX
MOCJIEACTBUN JIJISI OKPYKAOIIEU CPEIBI.

I[leHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKH W  OOIIECTBEHHOW TMPAKTHKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKH Kak cdepbl 4YemoBEeUeCKOW IesATeNIbHOCTH, JTaroB €€
pa3BUTUA M 3HAYMMOCTH [JIi PAa3BUTUA IMBUIM3AlLMU; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH U MaTeMaTUYeCKOW KyJIbTypOW Kak CpPEIACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIAATh IMPOEKTHYIO M MCCIIEIOBATEIBCKYIO JESITEIbHOCTh
WHJUBUAYAJIbHO U B TPYyMIIE.

METAINIPEIMETHBIE PE3YJIBTATHI

MertanpenmMeTHble pe3yibTaThl OCBOCHHsSI MPOTPaMMbl Y4eOHOTO MpeameTa
«MatemaTuka XapaKTepU3yOTCs OBJIAJICHUEM YHHUBEPCATHHBIMU
NO3HABAMENbHBIMU  OeliCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUGHBIMU
0elcmBUsAMU, YHUBEPCATIbHBIMU Pe2YTIIMUBHBIMU OtCMBUIMU.

1)  Vuusepcanvnuvie  nosmaeamenwvmvle  Oeticmsus,  obecneuusaom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YHAIOWUXCS  (0CB0eHUe
Memo008  NO3HAHUA ~ OKPYHCAIOUie2o0  Mupa,  NpuMeHeHue  J102UYECKUX,
UCCTIe008aMeENbCKUX Onepayull, yMeHutl pabomams ¢ ungopmayueti).

ba3oBble jornyeckue aeicTBus:

e BBIABJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTEeMAaTHYECKUX
OOBEKTOB, TMOHSATUH, OTHOIICHUH MEXIy MOHATHAMH; (OPMYyIUPOBATH
OTIpeNIeTICHUs]  TMOHATUN; yCTAHABIMBATh CYIICCTBEHHBIM  MPU3HAK
KJIacCU(pUKALMU, OCHOBAHMUSA MJii OOOOIIEHHS W CpPAaBHEHUS, KPUTEPHUH
IPOBOAMMOTO aHAIIN3A,

e BOCHpUHUMATH, (OPMYIUPOBATH W  TPEOOPA3OBHIBATH  CYXKICHHUSA:
yTBEpIUTEIbHbIE W OTpULIATEIbHBIC, €IWHUYHBIC, YacTHbIE W OOIIHeE;
YCIIOBHBIE;

e BBIBIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
NpOTUBOpeUrsi B (akTaxX, MaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;
npeyaraTh KpUTEPHUH JJIs BBISBIICHUS 3aKOHOMEPHOCTEH U TIPOTHBOPEUHIA;



e JeNaTh BBIBOJABI C MCIOJb30BAHHEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUCHHH, YMO3AKIIOUEHNUH IO aHAIOTHH;

e TPOBOAMTH CaMOCTOSITEJIHO J0Ka3aTeNbCTBA  MaTEeMaTHUYECKUX
YTBEPXKACHUIA (MIPSMBIE U OT MPOTUBHOTO), BHICTPAWBATh apryMEHTAIIHIO,
NPUBOIUTH TMPUMEPhl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KICHHS U BHIBOJIBI;

e BbIOMpaTh cmoco0 pemeHus y4yeOHOM 3a7aur (CpaBHHUBATH HECKOJBKO
BApHAHTOB pEIICHHs, BHIOWpaTh HamboNee NOAXOAAIMNA C y4ETOM
CaMOCTOSITEIIEHO BBIJICJICHHBIX KPUTEPHEB).

basoBble uccieaoBarebCKue J1eHCTBUA:

e HCIOJB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOIPOCH], (UKCHUPYIOLIHME MPOTUBOPEUUE, MPOOIEMY,
yCTaHAaBIMBaTh HMCKOMOE€ MW  JaHHoe, (GOpMHUPOBATh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UIINIO, MHCHHE;

e TPOBOAMTH CaMOCTOSITENIbHO CTJIAaHUPOBAHHBIH HKCIIEPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
o0BeKTa, SBJICHHS, NPOLECCA, BBIABICHUIO 3aBHCHUMOCTEH MEXIY
00BEKTaMHU, SIBJICHUSMH, TIPOIIECCAMU,

e CaMOCTOSITENIBHO (POPMYIHPOBATH OOOOIICHHS U BBIBOJBI TIO PE3yJIbTaTaM
NPOBEAEHHOTO HAOIONCHUSA, UCCIEIOBaHMs, OLEHUBATH JOCTOBEPHOCTD
MOJIYYeHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OICHU;

e TPOTHO3MPOBATH BO3MOXHOE pPa3BUTHE MPOIECCa, a TAaKKE BBIIBUTATH
MPE/IOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmanmeii:

e BBIABJIATH Ne(pULINTHI HH(OOPMALIUY, JAHHBIX, HEOOXOJUMBIX JIJIsl OTBETA Ha
BOMPOC U JUIsI pEIICHU 3a/1a4H;

e BHIOMpaTh UWHPOPMAIMIO W3  HUCTOYHUKOB  PA3JTUYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH WHPOPMAITUIO
pa3IMYHBIX BUAOB U (HOPM MpeICTaBICHHUS;

e CTPYKTYypUpOBaTh MH(OPMALIUIO, MIPEACTABIATH €€ B Pa3IMUHbIX (opMax,
WLUTIOCTPUPOBATH TpaduvecKH;

e OIICHUBATH HaIEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIILHO
c(hOpMYyJIMPOBAHHBIM KPUTECPHUSIM.

2)  VuusepcanvHvie KOMMYHUKAMUGHble  OelCmeUs, 00ecnevusarom

copMUpPOBaAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

Oo0uenue:

e BOCHPUHUMATH U (DOPMYITHPOBATH CY)KJICHHUSI B COOTBETCTBHH C YCIOBHIMHU
¥ [IeTISIMU OOIIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOKO TOUKY 3PEHUS



B YCTHBIX M MUCBMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS MO XOAY PELICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJy4YE€HHbBIN PE3yJIbTaT;

B X0J1e 00CY>KJeHHs 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MO TEMBI,
po0sIeMBbl, pelraeMoi 3a/1auu, BbICKa3bIBaTh UAECH, HAIIEJICHHbIE Ha TTOUCK
pELIEHUsI; COMOCTAaBIATh CBOM CYKIECHHS C CYXIACHUSMH JPYyTrUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh pa3nyhe M CXOJCTBO MO3HIIMIA; B
KOPPEKTHOH opme popMyaupoBaTh pa3HOTIACHS, CBOH BO3PAKECHHUS,
NPEACTAaBIATh  PE3yJbTaThl  PELICHHWS  3aJayd,  OJKCIIEPUMEHTA,
UCCJIeIOBAHMUSI, TPOEKTA; CAMOCTOATENbHO BEIOMPATh (POPMAT BHICTYIUICHUS
¢ yu€ToM 3aJ1a4 NMpe3eHTAIIMN U OCOOCHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBO:

MOHMMATh U UCIIOJIb30BATh MPEUMYILIECTBA KOMAaH/IHOM U MHIMBUYaIbHOM
paboThl TpU perieHny y4eOHBIX 3a1ad; MPUHUMATh IEJIb COBMECTHOM
JeSTEIIbHOCTH, IUTAHUPOBATh  OPraHU3allMI0O COBMECTHOH  paboTHI,
pacmpenenaTh BHIBI pabOT, JOrOBApUBATHCS, OOCYKIaTh MPOIECC U
pe3yapTaT paboThl; 0000IIaTh MHEHUSI HECKOJIBKHUX JTFO/ICH;

y4acTBOBaTh B TPYNIOBBIX (popmax paboTsl (00CykaeHHS, 0OMEH MHECHUIA,
«MO3TOBBIE MITYPMBD» W WHBIC); BBHIMOJIHATH CBOK YacTh pabOTHl U
KOOPJMHHUPOBATH CBOM ICUCTBUSA C IPYTUMH YJICHAMH KOMaH Ibl; OIICHUBATh
KayecTBO CBOEro BKJIaga B OOHIMI MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS.

3) Vuusepcanvnuie pecynamuesnsle oeiicmausi, obecnevusaom hopmuposarue

CMBLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IUIAH, aJITOPUTM PEIIEHUS 3a/1a4H, BEIOUPATh CIIOCO0 perIeHus
C Y4€TOM HMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEeHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN ¢ Y4ETOM HOBOM
uHbOpMaInu.

CaMOKOHTPOJIBb:

BJIAJE€Th HAaBBIKAMU TO3HABAaTEIbHOM pediekcuu Kak OCO3HaHUS
COBEpUIAEMBIX JIEMCTBUA U MBICTUTEIBHBIX MPOILECCOB, UX PE3YIbTATOB;
BJIQJIETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIECcca U pe3ybTara
pelieHrs MaTeMaTUYECKOM 3a/1auu;

MPEABUIETh TPYJHOCTH, KOTOPBIE MOTYT BOBHUKHYTb IIPH PELICHUU 3a4a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIIbBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
JAHHBIX, HAWJCHHBIX OMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pE3yJbTaTa IIEH W YCJIOBHUSAM, OOBSICHSTH
MPUYUHBI TOCTHKECHUS WIM HENOCTHXKEHUS PE3YJbTAaTOB JEATEIIBHOCTH,
HAXOJUTh OMMOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KIIACC

OnepupoBaTh MOHATUSMU: TOUKA, IPsIMasi, TNIOCKOCTb.

[TpyuMeHATh aKCMOMBI CTEPEOMETPUU W CIEJICTBUS W3 HHUX MPH PELICHUH
reOMEeTPUUYECKUX 3a/a4.

OnepupoBaTh MOHITUSIMU: MMAPATIICTLHOCTh U MEPIICHIUKYIISIPHOCTD MPSIMBIX
Y IJIOCKOCTEH.

KnaccuduimpoBath B3aMMHOE pacHoJIOKEHUE TMPSMbIX W TUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSMH: JBYI'PAaHHBIM yroy, TPaHU JABYIPAHHOTO YIIa,
pedpo IBYTPaHHOTO yria; JUHEHHBINM yroy JIBYITPAaHHOTO YIJa; TpaaycHas Mmepa
JBYTPAHHOTO yTJa.

OnepupoBaTh MOHSATUSIMUA: MHOTOIPAHHMK, BBIMYKJIBIA UM  HEBBITYKJIIBIMI
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABWIILHBIN MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIE BHABI MHOTOIPAaHHUKOB (MHUpamMHuaa; MpU3Ma,
MPSIMOYTOJIbHBIN TTapajuieienumne, Kyo).

KnaccuduumpoBatb ~ MHOTOIpaHHUKH,  BbIOMpass ~ OCHOBaHUS ISt
knaccuukanyy  (BBITYKIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKH, TIPABUIHHBIC
MHOTOTPAaHHUKH; TIPSMBIC U HAKJIIOHHBIE MPU3MBI, TTapaUIeICTTUIICbI).

OmnepupoBaTh MOHATUSIMH: CEKyIIas INIOCKOCTh, CEYeHHE MHOTOTPAaHHUKOB.

OOBSICHATH TPUHIIUIIBI TIOCTPOEHUSI CEYEHUH, UCTIONB3YSl METOJ CJICIOB.

CtpouTh ceY€HUST MHOTOIPAHHUKOB METOJOM  CJI€JIOB,  BBITIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTE)KU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHUI
CBEpXY, COOKY, CHU3Y.

Pemiate 3a71aun Ha HaXOXKJIEHUE TEOMETPUYECKUX BEJIMYUH MO 00pa3lamM Hiu
QIrOpUTMaM, TMPUMEHSISI W3BECTHBIE AHAIIMTUYECKUE METOJbl TPHU PpPELICHUU
CTaHAAPTHBIX MaTEMaTHYECKUX 3aJ]la4 Ha BBIYMCICHUE PACCTOSIHUN MEXAY IBYMS
TOYKAMH, OT TOYKH JO TMPsAMOH, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIUBAIOIIUMHUCS MTPSIMBIMU.

Pemiate 3a7aun Ha HaXOXKJIEHUE TEOMETPUYECKUX BEJIMYUH MO o0pa3lamM Hiu
QIrOpUTMaM, TMPUMEHSISI W3BECTHBbIE AHAIMTUYECKUE METOJbl TPU PpELICHUU
CTaHJApPTHBIX MaTeMaTHYECKUX 3aJady Ha  BBIYUCICHHE YIJIOB  MEXIY
CKPEIIMBAIOIIUMHUCA TPSIMBIMH, MEXKAY MNPAMOM U IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMU, IBYTPAaHHBIX YTJIOB.

Boiuucasate 00bEMBI U MIJIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (MIPU3MA,
nupamuza) c ipuMeHeHUueM (POpMYJT; BEIUUCISATH COOTHOLLIEHHUSI MEXTY TIOIAIIMU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX MHOTOTPAHHUKOB.



OnepupoBarh NOHATHSAMHU: CHMMETPHUS B IPOCTPAHCTBE; LEHTP, OCb M
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (DUTYPBHI.

W3Bnekatp, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HHMOPMALHUIO O
IPOCTPAHCTBEHHBIX I€OMETPUUECKUX (UTypax, NPEICTAaBICHHYIO Ha YepTExKax U
PUCYHKaX.

[TpumensTs reomeTpudeckue (HakThl 1 pEIICHUS CTEPEOMETPUUECKHX 3a/1aY,
IIPEANOIATAIOIINX HECKOIBKO IAr0OB PELICHHUS, €CJIA YCIOBUS IPUMEHEHUS 3a1aHbI
B SIBHOU (hopme.

[IpumeHsATp HpoCTEHIIME MNPOTrpaMMHBIE  CPEACTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpuBOIMTE NpHUMEpPBl MATEMATHYECKHUX 3aKOHOMEPHOCTEM B IPUPOAE H
JKU3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpuMeHATh MONy4YEHHBIE 3HAHUSA HA IPAKTHKE: AHAJIU3UPOBATh DPEAJIbHBIC
CUTyallUM M IIPUMEHATHh HU3Y4YCHHBIE IOHATUS B IPOLECCE IIOMCKA PELICHUs
MaTeMaTH4ecKd C(HOPMYIUPOBAaHHONW MPOOJIEMbI, MOAETUPOBATH pEajbHbIC
CUTyallUH Ha $3bIKE TIE€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmnapara aireOpsl; perarb
IIPAaKTUYECKUE 3a/1a4U, CBA3AHHBIE C HAXOKICHUEM I€OMETPUYECKHUX BEJINYMH.

11 KIIACC

OnepupoBaTh MOHATUSMHU: LUJIUHAPUYECKAs IMOBEPXHOCTh, OOpa3yrolIue
UTMHAPAYECKON MTOBEPXHOCTH; IIWJIMH/IP; KOHUYECKasi TOBEPXHOCTh, 00pasyromue
KOHUYECKOW TTOBEPXHOCTH, KOHYC; chepuueckasi TOBEPXHOCTb.

Pacnio3naBaTh Tena BpauieHus (IIMJIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CIOCOOBI MOJTYYEHHUS TEJ BPAILICHHUS.

KnaccudummpoBath B3auMHOE pacrosiokeHne chepbl v MIOCKOCTH.

OnepupoBatTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTAa, BhICOTA
CETrMEHTa; LIAPOBOM CJIOM, OCHOBAaHHUE IIAPOBOIO CJIOS, BBICOTA LIAPOBOTO CJIOS;
IapOBOM CEKTOP.

Boruucnsate  00BEMBI M MJIOMIAJM  TOBEPXHOCTEH Tesl  BpalleHus,
TEOMETPUUYECKHUX TEJ ¢ TPUMEHEHUEM (HOpMyII.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIUCAHHBINA B Chepy M ONMUCAHHBII
okoJ1o cdepsl; cepa, BIUCAHHASI B MHOTOTPAHHUK WJIM TEJIO BpaIICHUS.

BbIYUCHISITE COOTHOIICHHS] MEXAY IUIOIIAJIMU TOBEPXHOCTEH U 00BEMaMuU
IMOJIOOHBIX TEII.

N300pakath m3ydaembie (QUTYpsl OT PYKH U C MPUMEHEHHEM TPOCTHIX
YepPTEKHBIX UHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUIl cBEpXY, COOKY, CHU3Y; CTPOUTh CEUEHHUS TEJ BPAILCHHUS.



W3Bnekatb, HWHTEPNPETUPOBATH W MPeoOpa3oBbIBATh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEJICTaBICHHYIO HAa YepTeKax U
pPHUCYHKaX.

OmnepupoBarh MOHITHEM BEKTOP B POCTPAHCTBE.

BbINONHATE  JEHCTBUSL  CIIOKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB MU
YMHOXEHHS BEKTOpa Ha YMCIO, OOBSICHAThH, KAKUMHU CBOMCTBAMU OHH 00JIaatoT.

[TpumeHsaTh paBUIIO Napasvieienue a.

OmnepupoBaTh NOHATUSAMU: JI€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJZlyJIb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YroJl MEXKIY
BEKTOPAMH, CKAJIIPHOE ITPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

HaxoauTh cymMMy BEKTOPOB M IPOU3BEICHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKAJSIPHOE IPOU3BEACHUE, PACKIAAbIBaTh BEKTOp IO JABYM
HEKOJJIMHEAPHBIM BEKTOpaM.

3anaBath IVIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTs reomeTpudeckue (HakThl 1 pEIICHUS CTEPEOMETPUUECKHX 3a/1aY,
MPEIOoJIaraolIuX HECKOJIBKO I1aroB PEIIeHUs, €CITU YCIOBHS MPUMEHEHUS 3a/1aHbl
B SIBHOU (hopme.

Pematps npocrelinime reoMeTpuuecKue 3ajadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemarp 3amaunm Ha J0KA3aTENbCTBO MATEMAaTUYECKUX OTHOIICHUH H
HaXO0XJI€HUE F€OMETPUUECKUX BEJIMYMH 110 00pa3laM Wik alrOpuTMam, IpUMEHss
U3BECTHBIE METO/IbI IPU PEIIEHUH CTaHIAPTHBIX MAaTEMATUYECKUX 3a/1a4.

[TpumeHATh mpoOCTEHIIME MPOrpaMMHBIE CPEACTBA UM DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4.

[IpuBOIMTE NpHUMEpPBl MATEMATHYECKHUX 3aKOHOMEPHOCTEM B IPUPOAE H
KU3HU, pacllO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

ITpuMeHATh MOJIyYEHHbIE 3HAHUS Ha IMPAKTUKE: aHAJIU3UPOBATh PEAJbHBIC
CUTyalldd WM TPHUMEHATh H3yYEHHbIE MOHITHS B TPOIECCE MOMCKA PEIICHUs
MaTeMaTH4ecKd C(HOPMYIUPOBAHHONW MPOOJIEMbI, MOAETUPOBATH peajbHbIC
CUTyalldd Ha fA3bIKE TEOMETPUHU, UCCIENOBaTh TMOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TEOpEM, anmapara ajireopsl; pemarb
IPAKTUYECKHE 3a]1a4M, CBSI3aHHbIE C HAXOKICHUEM I€OMETPUUECKUX BEIMUNH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Konrpouabnbie IlpakTHueckne
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
1 BBenenue B crepeoMeTpuio 10
) [IpsiMbIe ¥ TIIOCKOCTH B MMPOCTPAHCTBE. 12 1
[TapannenbHOCTh NMPSIMBIX U INIOCKOCTEN
3 [lepneHAUKyYISIPHOCTD MPSAMBIX U 12
IIJIOCKOCTEN
4 VYTl MeXAy NPSIMBIMH U TTIOCKOCTSIMU 10 1
5 MHororpaHHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 IloBTOpEHME: CEUEHHUS], pACCTOSIHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uu¢poBbIe
Ne /i P Konrpoabusie IIpakruueckue (itpp )
NPOrpaMMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcebl
Tena BpaieHus 12
OO0BEMEI Tel 5 1
BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1
4 [ToBTOpeHue, 06001IeHNE, 7 |
cucTeMaTH3als 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0







IHOYPOYHOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonTpoabHsbie

Bcero
padoThI

IIpakTH4eckue
padoTsI

JlaTa
H3yUeHusl

DJIeKTPOHHbIE
undposbie
oOpa3oBaTe/ibHbIE

pecypcebl

OcHOBHbIE IOHATHUSI CTEPEOMETPUU:
TOYKa, MpsiMasi, IIIOCKOCTh,
npoctpancTBo. [IpaBuna uzo0pakeHus Ha
PUCYHKAX: U300paKEHHS ILTOCKOCTEH,
napajuieIbHbIX MPSMBIX (OTPE3KOB),
CepeHbI OTpe3Ka

[TonsaTus: nepecekarouuecs MI0OCKOCTH,
nepeceKaroIrecs npsimasi ¥ IOCKOCTh

[TonsTHs: MEPECCKAIMHECH IIIIOCKOCTH,
MEPECCKAMMNECS IpsAMas U IJIOCKOCTb

3HAKOMCTBO C MHOTOI'PaHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PHCYHKaX, Ha IPOCKIIMOHHBIX YePTExKax

HavanbsHbie cBeeHus 0 Kyoe u
NHpaMUze, UX Pa3BEPTKH U MOJICIIH.
CeueHnst MHOTOTPaHHHUKOB

HauanbHble cBenieHns o Kyoe n
nupamMusIe, UX pa3BEPTKH U MOJIEITH.
CeueHnst MHOTOTPaHHHUKOB




TToHsATHE 00 AaKCHOMATUYECKOM
MIOCTPOCHUH CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHSI M3 HUX

TToHsATHE 00 AaKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPUH U CIEACTBHS U3 HAX

[TousTHE 00 aKCHOMATHUYECKOM
MOCTPOCHUH CTEPEOMETPUU: AKCUOMBI
CTepeOMeTpI/II/I " CJIICACTBUA U3 HUX

10

[TousaTHE 00 aKCHOMATHUYECKOM
MIOCTPOCHUH CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HUX

11

B3aumHoe pacronoxeHue npsiMbIx B
IIPOCTPAHCTBE: MEepeceKarorecs,
napajuleJIbHbIe U CKPEIMBAOIINECs
npsiMble

12

[TapamienbHOCTD IPSAMBIX U IIJIOCKOCTEN
B IIPOCTPAHCTBE: NapaJUICIbHBIC IPSIMBIC
B IIPOCTPAHCTBE; NapAJUIEIbHOCTD TPEX
IPSIMBIX

13

[TapamienbHOCTD IPSAMBIX U IIJIOCKOCTEN
B IIpocTpaHcTBe: [lapaminensHocTh
MPSIMON U TNIOCKOCTH

14

Vel ¢ COHAITpaBJICHHBIMU CTOPOHAMUA

15

Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

16

Yrois Mexay NpsIMBIMU B ITIPOCTPAHCTBE

17

[TapanienbHOCTh MIOCKOCTEH:
napasuieJIbHbIe TIOCKOCTH




18

CBolicTBa napayuIeIbHBIX IUNIOCKOCTEN

[IpocTeiiue npocTpaHCTBEHHbIE

19 (burypsl Ha MIOCKOCTHU: TETPAdIP, KYO,
napajuleJenumnes

20 [TocTpoenue ceuenui

21 ITocTpoenue ceueHnit
KonTtponbnas padota nmo teme "lIpsimbie

22 Y TJTIOCKOCTH B IPOCTPAHCTBE.
[TapanienbHOCTb NPSAMBIX U IIIOCKOCTEN"
[leprieHAMKYISIPHOCTD MPAMOU 1

23 MJIOCKOCTH: IEPIIEHIUKYJISIPHBIC TPSIMbIE
B [IPOCTPAHCTBE

24 [Ipsimble mapaiienbHble U
NEPIEHIUKYIIPHBIE K IITIOCKOCTH

)5 [IpsiMble mapaiienbHble U
NEPIEHIUKYIIIPHBIE K IIJIOCKOCTH

%6 [Ipr3Hak NepneHIuKyJIIpHOCTH TPSIMON
Y IUIOCKOCTH

27 [Ipu3Hak nepneHauKyJISIpPHOCTH IPSMOMR
Y TUIOCKOCTH

73 Teopema o mpsiMOI EPIECHANKYIISIPHON
IUIOCKOCTH

29 Teopema o mpsIMON NEPICHANKYIISIPHON
IJIOCKOCTH

30 Teopema 0 npsIMOM NEPIIEHAUKYIIAPHOU

IIJIOCKOCTH




31

[lepneHIuKymsip ¥ HAKJIOHHBIE:
paccTosiHue OT TOYKHU J0 INTOCKOCTH,
paccTosiHue OT NPSMOM J0 MIIOCKOCTH

32

[lepneHIuKysIp ¥ HAKJIIOHHBIE:
paccTosiHUE OT TOUKH JI0 MJIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 IIIIOCKOCTH

33

[leprieHaUKYNSAp U HAKIOHHBIE:
paccTosiHue OT TOYKHU JI0 ITIOCKOCTH,
paccTosiHue OT MPSMOU J0 MIIOCKOCTH

34

[leprieHauKYNSIp U HAKIOHHBIE:
paccTosiHUE OT TOUKH JI0 MJIOCKOCTH,
paccTosiHUE OT MPSIMOM 710 MIIOCKOCTH

35

VYTIbl B IPOCTPAHCTBE: YIOJ MEXKIY
MPSMOU M TNIOCKOCTBIO

36

JIByrpaHHBIN yroJl, TMHEHHBIN Yroil
JBYTPAHHOIO yIJa

37

JIByrpaHHbIN yroJl, TMHEWHBIN yroJl
JBYTPAHHOIO yria

38

[lepneHAUKYISAPHOCTD IUIOCKOCTEN:
NPU3HAK NEPIEHANKYISIPHOCTH JIBYX
IUIOCKOCTEN

39

[lepnieHAUKyYISAPHOCTD IUIOCKOCTEN:
HNPHU3HAK HEPIECHIUKYIIPHOCTH IBYX
IUIOCKOCTEN

40

[lepnieHAUKyYISIPHOCTD IUIOCKOCTEN:
HNPHU3HAK HEPIECHIUKYIIPHOCTH IBYX
IIJIOCKOCTEN

41

Teopema o Tpéx neprneHANKYIIpax




42

Teopema 0 TpEX nepHneHAUKYISIpax

43

Teopema o Tpéx neprneHAUKYIsIpax

44

KontponsHas padora mo Temam
"I[lepieHANKYIAPHOCTD NPSIMBIX U
mIockocTe" u "Y bl MeXIy NPAMbIMU
U T1ockocTsmu'"”

45

[lonsTHe MHOTOrpaHHUKA, OCHOBHBIE
3JIEMEHThl MHOTOT'PaHHUKA, BBITYKJIbIE U
HEBBIMTYKJIbIE MHOTOTPAaHHUKU; Pa3BEPTKA
MHOTOTpaHHHKA

46

[Ipu3Mma: n-yrosbHas mpu3Ma; rpaHu U
OCHOBaHUS IPU3MBL; IIpsIMast U
HaKJIOHHAsI IPU3MBbI; OOKOBas U MOJIHAS
HOBEPXHOCTh MPU3MBI

47

[Tapannenenunen, mpsiMOYroJIbHbBIA
napasulesIenuIle]l U ero CBOMCTBa

48

[Tupamua: n-yrojipHas nupamMuia, rpaHu
Y OCHOBaHUE NUpaMU/bl; OOKOBas U
NI0JIHAsl IOBEPXHOCTh MUPAMUJIBL;
IIpaBWJIbHAsA U yCEUEHHAsI TIpaMKia

49

[TpaBrIIBHBIE MHOTOTPAaHHUKH: ITIOHATHE
IIPABUJIBHOTO MHOTOTPAHHUKA;
IIPaBWJIbHAS IPU3Ma U NTPaBUIIbHAS
nupamMua; IpaBuIbHas TPEYrojabHas
nupamMuia ¥ NpaBUIBHBINA TeTpasap; KyO

50

[IpencraBnenne o MpaBUIBLHBIX
MHOTOTPaHHHUKAX: OKTadAp, AOJEKadip U
HUKOCadIP.




CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, NIPSIMOM,

51 MJIOCKOCTH. DJIEMEHThI CHMMETPUHU B 1
nUpaMuIax, napajuiesenuneaax,
MIPAaBUJIbHBIX MHOTOTPaHHHUKAX
Brruncrnenue 3neMeHToB
52 MHOTOT'PAaHHHUKOB: pEOpa, TuaroHam, 1
yTJIbI
[Tnomans 60KOBOI MOBEPXHOCTH U
53 IIOJIHOY ITOBEPXHOCTU IIPSIMOM IPU3MBI, 1
IUIOINAb OCHOBAHHIA, TeOpeMa 0 OOKOBOH
MOBEPXHOCTHU MPSIMOMN MPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH MPABMWIIbHONW MTUPAMUJIBI, 1
TeopeMa O TUIoIaau OOKOBOM
MMOBEPXHOCTH YCEYEHHOU MUPAMUIbI
55 KoHnTposnbHas pabota mo Teme 1
"MHororpanHuku"
56 [Tonsitue 06 06bEME 1
57 O06BEM nupamMuIsl 1
58 O0BEM TUpamMuIbI 1
59 O06BEM nupamMuIsl 1
60 O0BEM TUpaMuIbI 1
61 O06BEM pU3MBI 1
62 O0BEM IPU3MBI 1
63 O0BEM TTPU3MBI 1
64 KonTtponbnas padota mo teme "O0bEMBI 1

MHOTOTPaHHHUKOB"




[ToBTOpenue, 0600IICHNE
65 cucremaTusanus 3Hanuil. [loctpoenue
CEUYEHU B MHOTOTPAHHUKE

[ToBTOpenue, 0600IICHNE
cucTeMaru3alys 3HaHui. Beraucienue
66 pacCTOSTHUM: MEXKY IBYMS TOUYKaMH, OT
TOYKH JI0 IPSAMOM, OT TOUKHU 10
MJIOCKOCTH, MEXIY CKPEIIMBAIOITUMHUCS

MMPAMBIMHA

67 Hrorosas kKoHTpoOJbHASA paboTa

[ToBTOpeHmE, 0600IIEHNE
cucTeMaTu3alus 3Hannii. Beraucnenne
68 YTJ'IOBZ Mexcny CerH_II/IBaIOH_[I/IMI/ICﬂ
IPSIMBIMU, MEXIY IIPSIMOM U
IJIOCKOCTBIO, IBYTPAHHEIX YIJIOB, YIJIOB

MCKAY MIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KJIACC

Ne n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTpoJbHbIe
padoThI

IIpakTuyeckue
padoTsI

JlaTa
H3ydeHust

DJIeKTPOHHbIE
undposbie
oOpa3oBaTe/ibHbIE

pecypchl

Cdepa u map: ueHTp, paanyc, Inamerp;
TUTOIIA/Ib TIOBEPXHOCTH CHEPHI

B3aumMHoe pacnionoxxenue chepsl u
IUTOCKOCTH; KacaTelbHask INIOCKOCTh K
chepe; romaas chepsl

N3obpaxenue chepsl, mapa Ha
mockocT. CeyeHus mapa

[yt gpruveckas MOBEPXHOCTb,
o0pa3yroIne MUIHHIPUIECKON
MMOBCPXHOCTHU, OCb I_[I/IJII/IHI[pI/I‘-IeCK()ﬁ
IOBEPXHOCTU

[unwHap: ocHOBaHUS B OOKOBas
MMOBEPXHOCTh, 00pa3yroIas U 0Ch;
[UIoIAaas OOKOBOM M MOJIHOM
MOBEPXHOCTHU

N3o0pakenne muirHApa Ha TIOCKOCTH.
Pazpéprka nmnmunapa. Ceuenus
IUIUHIpA (TI0OCKOCTHIO, TAapaJIeIbHOM
WJIU TIEPICHAUKYIISIPHOMN ocH
UUAJTUHIPA)

Konunueckast moBepxXHOCTb,
oOpa3zyromue KOHHIeCKOM




MMOBCPXHOCTHU, OCb U BCPUINHA
KOHUYECKOW MOBEPXHOCTH

Konyc: ocHOBaHME U BEpILNHA,
o0pa3yrolias 1 0Cb; IUIONAlb OOKOBOH
U IIOJIHOM ITOBEPXHOCTHU

VYceu€HHbI KOHYC: 00pa3yronme u
BBICOTA; OCHOBaHHS U OOKOBast
IIOBEPXHOCTH

10

N300paxeHune KkoHyca Ha MIOCKOCTH.
Pa3BépTka konyca. CeueHusi KOHyca
(TUTOCKOCTHIO, MapauIeTIbHON
OCHOBAHHUIO, U IJIOCKOCTHIO,
IIPOXOJALIEN YeEPE3 BEPLINHY)

11

KomOunarmmst Ten BpamieHus u
MHOTOTPaHHUKOB

12

MHoOrorpaHHuk, OIMCaHHBIM OKOJIO
cdepsl; cdepa, BIUcaHHAs B
MHOT'OTPaHHMK WIX B TEJIO BPAILECHUS

13

ITonsatue 00 00béMme. OCHOBHEIE
CBOMCTBA 00BEMOB TeEll

14

O0BEM mUIHHIpa, KOHYCa

15

O06BEM mapa u rwiomaas cheps

16

[TogoOHBIE TENa B MPOCTPAHCTBE.
CoOTHOIICHUST MEXKIY TUTOMIAISIMA
MOBEPXHOCTEH, 00hEMAMH MTOAOOHBIX
Tem

17

Kontponbnas padota o temam "Tena
BpamieHus" u "O0bvemMbI Ten"




Bekrtop Ha mmockocty U B

18 MIPOCTPAHCTBE

19 CrnosxeHue v BBIYMTAHNE BEKTOPOB

20 YMHOKEHUE BEKTOpa Ha YUCIIO
PasnoxxeHne BekTopa 1o Tpém

21 HEKOMIUIaHApHBIM BeKkTopaMm. [IpaBuio
napajuiesenuneaa
Pemenne 3ama4, cBSI3aHHBIX C

22 IIPUMEHEHHUEM IIPAaBUJI JEUCTBUN C
BEKTOpaMH
[IpsimoyronbHas cucteMa KOOpAUHAT B

23 npocTtpaHcTBe. KoopauHaThl BEKTOpA.
[Ipocreiimue 3agauu B KOOpAUHATAX

24 VYron mexnay Bekropamu. CkajsipHOe
MIPOU3BEICHNE BEKTOPOB

)5 Bbruuciienue yrioB Mexy NpsIMbIMH U
IJIOCKOCTSMU

%6 KoopanuaTHO-BEKTOPHBIA METOT TPU
pEILIeHNN TeOMEeTPUYECKUX 3a7a4
KonrponsHas pabora o Teme

27 "BekTopbl 1 KOOPJMHATHI B
npocTtpaHcTae"
[ToBTOpeHme, 06001IEeHNE 1

73 cucreMarusanus 3HaHuii. OCHOBHbIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

29 [ToBTOpenue, 0000IICHNE U

cucréMarmu3anusia 3HaHui. OCHOBHBIC




¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHue, 06001IEeHNE 1

30 CHCTeMAaTH3alys 3HaHui. 3a1aun 1
HJIaHI/IMeTpI/II/I U MCTOJbI UX peIJ_IeHI/IH
[ToBTOpeHme, 0600IIEeHNE U

31 cucTeMaTu3alus 3HaHui. 3agaqu 1
HJIaHI/IMeTpI/II/I U MCTOJbI UX peIJ_IeHI/IH
[ToBTOpeHmEe, 0600IIEHNE U

1 cucreMatu3anus 3Haguii. OCHOBHEIE |
¢burypsl, GpakThl, TEOPEMBI Kypca
CTEpPEOMETPUH

33 Hrorosas koHTpoabHAs paboTa 1

34 [ToBTOpeHue, 06001IeHNE 1 1
cucreMarulanus 3HaHUnu

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Matematuka. ['eomerpus / Mepznsik A.I'., Homuposckuii JI.A., [Tonsakos B.M.;
noA penakuueit [lomonsckoro B.E, O6miecTBo ¢ orpaHnueHHOM
oTBeTcTBEHHOCTHIO M3narensckuii nentp «BEHTAHA-I'PA®y; AkunonepHoe
obmectBo «M3narensctBo «IIpocBemeHuey

* Maremaruka. ['eomerpus, 11 xkmacc/ Mep3msik A.I'., Homuposckuii JI.A.,
[Tomouckwii B.b., SAxup M.C.; mox penakmueii [lomonsckoro B.E., O6miectBo ¢
OrpaHu4eHHoON oTBeTCTBEHHOCThIO M3naTenbckuii nentp « BEHTAHA-I'PA®y;
AxnnonepHoe obmectBo «M3natensctBo «IIpocBemienue»

Artanacsu JI.C, B.®.byty30B reomerpus 10-11xknacc

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

pemry EI'D 2024

HUDPPOBBIE OGPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU
UHTEPHET
ege.yandex.ru

www.berdov.com

PACCMOTPEHO COI''TACOBAHO
Ha 3acenanuu [1IMO H1.0. 3aMECTHUTEIIS
I'ymanuTapHOTO HMKIa aupekropa rno YBP
I'KOY KIIN TKKK I'KOY KIII1 TKKK

A.B. TumanunoBa 10.B. Tpery6oBa
ITporoxoin Ne 1 [Iporokos Ne 1

oT «24» aBrycra 2023 r. oT «25» aBrycra 2023 .
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