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MOSACHUTEJBHASA 3AIIKNCKA

PaGouas mporpamma y4eOHOTO Kypca «Anrebpa U Hadajga MaTeMaTHIECKOTO
aHanm3a» 0azoBoro ypoBHs s oOydaroruxcs 10 —11 kmaccoB paspaborana Ha
ocHoBe denepanbHOro rOCy1apCTBEHHOIO 00Pa30BaTEIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUMH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUHCKOTO
oOpazoBanus. Peanmuzainus mporpaMMbl OOECTeUMBaeT OBJIAJCHUE KIIOUEBBIMU
KOMITETEHIIUSIMH, COCTaBIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHUS U HEMPEPHIBHOTO
o0pa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayajna MareMaTHYECKOTO aHaM3a» SIBISETCA OJHUM U3
Han0oJIee 3HAYMMBIX B IPOTpaMMe CTapIleH MIKOJIbI, TOCKOJIbKY, C OJHOW CTOPOHBI,
OH O0ecrneynBaeT WHCTPYMEHTAJIbHYIO 0a3y Al M3y4eHHUS BCEX ECTECTBEHHO-
HAy4YHBIX KYpCOB, & C JPYrod CTOPOHBI, (OPMUPYET JIOTUYECKOE U aOCTPaKTHOE
MBIIJIEHUE YYalluXcd Ha YPOBHE, HEOOXOJAMMOM I OCBOCHHS KYpCOB
UH(OpMATHKHU, 00IIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU. B pamkax 1aHHOTO Kypca
y4dalyecs OBJIAJIECBAIOT YHUBEPCAJIBHBIM SI3BIKOM COBPEMEHHOM HAayKH, KOTOpas
(bopMyIpyeT CBOM JOCTUKEHUS B MATEMAaTUYECKOU popme.

Kypc anredpsl 1 Hayasl MaTeMaTUYECKOTO aHAIM3a 3aKJIabIBA€T OCHOBY AJIs
YCHEIIHOTO OBJAJCHHUS 3aKOHaAMU (PU3MKH, XUMUHU, OHOJIOTMHM, NOHUMaHUS
OCHOBHBIX TEHJICHUUA SKOHOMUKM U OOIIECTBEHHOM >KU3HU, TO3BOJISIET
OPUEHTHPOBATHCSI B COBPEMEHHBIX LHU(POBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJIB30BaTh UX B MOBCEIHEBHOW XW3HH. B ToXe Bpems OBIilaieHUE
aOCTpaKTHBIMU U JIOTHYECKHM CTPOTMMH MAaT€MAaTHYECKHUMH KOHCTPYKLUHSAMHU
pa3BUBAaET YMEHHE HAXOJHUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPXKIEHUSI, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHue U
aHaJIOTHI0, (OPMUPYET KpEaTUBHOE M KPUTHUECKOE MbIlIeHHE. B xone n3ydyenus
anreOppl M Hayal MaTeMaTHYECKOro aHalli3a B CTaplleil IIKoJe ydaliuecs
MOJIYYalOT HOBBIM OMNBIT pEIIEHUs MNPUKIAAHBIX 3aJlad, CaMOCTOSATEIbLHOIO
MOCTPOEHUSI MAaTEMaTUYECKUX MOJENIed peallbHbIX CUTyalluid U MHTEpIpeTaluu
NOJIYYEHHBIX  pPEUICHUH, 3HAKOMATCA C  OPUMEPAMH  MaTEMaTHYECKHX
3aKOHOMEpPHOCTEM B MPHUPOJE, HAYKE M B MCKYCCTBE, C BBIIAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMHA U KX aBTOPAMH.

Kypc oOnagaer 3HAYMTEIBHBIM BOCHUTATENBbHBIM MOTEHUHUAIOM, KOTOPBIN
peanusyercs Kak 4epe3 y4eOHbIN MaTepuall, CloCOOCTBYIONIUN (OPMHUPOBAHUIO
HAyYHOTO MHPOBO33pPEHUs, TaKk W dYepe3 crneuuduky ydeOHOHl AedaTeabHOCTH,



TpeOyroren CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IPOJIOJKATEIBbHOM
KOHIICHTPALIMX BHUMAaHUS U OTBETCTBEHHOCTH 32 IIOJIyYECHHBIA PE3YJIbTAaT.

B ocHoBe MeToanku 00y4ueHus anredpe U HayajiaM MaTeMaTH4YeCKOro aHalIn3a
JICKUT JIEATEIbHOCTHBIA MPUHIUI OOyUEHHUS.

CrpykTypa Kypca «Anredpa 1 Hauajla MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAEeT
CIEAYIOIINE COAECPKATEIBHO-METOIUYECKME JUHUM: «HUucna W BBIYUCICHUS,
«DyHKIMH U TpaQuKn», «YpaBHEHUS U HEpaBEHCTBa», «Hauana maremaTudeckoro
aHanuza», «MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COIEPKATEIBHO-METOIMUECKUE
JUHUU HW3Y4aloTCsl Ha MPOTSDKEHMHM JABYX JIET OOy4YeHHUsi B CTapllel IIKoJie,
€CTECTBEHHO JIOMOJHSASA APYT APyTra U MOCTENEHHO HACBIIIASICh HOBBIMU TEMAMHU U
paznenamu. J[aHHBIA KypC SIBJIIETCSA MHTETPATUBHBIM, NOCKOJIBKY OOBEAMHSET B
cebe comepkaHWE HECKOJIBKMX MAaTeMaTHYeCKWX JUCHUILIMH:  anredpa,
TPUTOHOMETPHUSI, MATEMATUYECKUI aHAJIU3, TEOpUs. MHOKeCTB U Ap. 1o mepe Toro
KaK yyalluecs OBJa/IeBaIOT BCE Oojiee MIMPOKMM MAaTeMAaTUYECKUM alnaparoMm, y
HUX TIOCJIEIOBATENbHO (POPMHUPYETCS M COBEPIICHCTBYETCA YMEHHE CTPOMUTh
MAaTEMaTHYECKYIO MOJENb PEAIBHOW CUTYalluH, IPUMEHATH 3HAHMS, TIOJIyYEHHBIE B
Kypce «Anrebpa u Hadyaja MaTEeMaTHYECKOTO aHalu3a», I peleHus
CaMOCTOSITENILHO ~ C(OPMYJIMPDOBAHHOM  MaTeMaTH4eCKOW 3aJadd, a 3aTeM
WHTEPIPETUPOBATH NIOJyYCHHBIN PE3yJIbTaT.

ConepkaTenpbHO-METOANYECKAss TUHUA «YUucna W BBIYMCIEHUS» 3aBEPIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOHM IkoJjie. B crapmiell mkosne oco0oe BHUMaHHE YAENAETCA
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ceOs
UCIIOJIb30BaHUE PA3IMYHBIX (OpPM 3amucH ACHCTBUTENBHOTO YHCIA, YMEHHE
palMOHAIIBHO BBIMIOJNHATh JCHCTBUS C HUMH, JelaTb HNPHUKUIKY, OLIECHUBATh
pesynbrar. OOyuyaromuecss NOJY4arOT HABBIKM TNPUONMKEHHBIX BBIYMCICHUM,
BBITIOJIHGHUS JIEWCTBUM C 4YHWCIaMU, 3allMCaHHBIMU B CTaHIapTHOU (opme,
VICITOJIB30BAHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAKECHHIA.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEAU3YETCS HA NPOTSIKEHHH BCETO
oOydyeHHs] B CTaplIed NIKOJIe, MOCKOJBbKY B KaXJOM pasleie MNporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
pPa3IMYHBIMU METOJAMHU PELICHUS UEbIX, PAlHUOHAIbHBIX, WPPALMOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucTeM. [loirydeHHbIe yMEHNS UCTIOJIB3YIOTCS IPU UCCIEA0BAHUN
GyHKUMA C TOMOILBIO TPOU3BOJHOM, PEIICHUH NPUKIAJAHBIX 3a/lady W 3a7ad Ha
HAaXOXXJEHUE HauOONBIINX W HAUMEHBbIINX 3HadeHuW Qyukuu. JlanHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacuy€Tbl 1o ¢opMyniaM, MpeoOpa3oBaHUsS IENbIX, PalUOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKHX BBIPAKEHHM, a TaKKe BBIPAXKEHUH,



COJEpKaIIMX CTENeHUu U Jiorapudmel. braromaps u3ydeHHIO anredpanyeckoro
MaTepuasa IpOUCXOANT AajbHellIIee pa3BUTHE alTOPUTMUYECKOTO U a0CTPAKTHOTO
MBILIUICHUST ydamuxcs, (HOpPMHUPYIOTCS HaBBIKM JEAYKTUBHBIX PacCyXICHUH,
paboTBl C CHUMBOJBHBIMU (OpMaMu, MpPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEN B BUJIE paBEHCTB U HEpaBEHCTB. AnreOpa npezyiaraet 3¢ GeKTUBHbIE
WHCTPYMEHTBI ISl PELICHUS MPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISIHO IEMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYECKass JHHUSA «DYHKIMM U TpapuKu» TECHO
HeperyieTaeTcs ¢ JpYyrUMH JIMHUSIMU Kypca, IOCKOJIBbKY B KAKOM-TO CMBICIIE 3a0a€T
HOCJIEI0BATEIbHOCTD U3YyUEHHS MaTepraia. M3ydeHne creneHHoM, IoKa3aTeJIbHOMU,
Jgorapu(pMUUECKON M TPUTOHOMETPUUYECKUX (PYHKIIMM, UX CBOMCTB M TpaduKOB,
UCTIONb30BaHue (YHKIUHU JJI PEIICHUs 3a/1a4y U3 JPYTHX y4eOHBIX MPEIMETOB H
pearbHOM XU3HH TECHO CBA3AHO KAaK C MATEMaTUYECKUM aHAJIU30M, TaK U C
pelieHreM ypaBHEHUI U HepaBeHCTB. IIpu 3ToM 00JbIIOE BHUMAaHUE YIEISETCS
(bOpMHPOBAaHUIO YMEHUS BbIpaKaTh (hOpMyIaMu 3aBUCUMOCTU MEXIY pPa3IMYHbIMU
BEJIMUYMHAMH, HCCJIEA0BATh IOJYYEHHbIE (PYHKIUU, CTPOUTh UX TIpaduKu.
Marepnai 3Toi coAepKaTeIbHON JUHNN HALIEJICH HAa PA3BUTUE YMEHHUUN U HaBBIKOB,
MO3BOJIAIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEXIY BEJIMYMHAMH B pa3InyHON Qopme:
aHAIMTUYECKOW, Tpaduuecko u cloBecHOM. FEro wu3yueHue crnocoOCTBYyeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETU3aIUH, UCIOJIb30BAHUIO aHATIOTUH.

ConepxarenpHas auHMs «Hauama mareMaTudyeckoro aHajimza» IO3BOJISET
CYUIECTBEHHO PACIIMPUTh KPYr KaKk MaTeMaTU4YeCKUX, TaK W MPUKJIAJHbIX 3ajad,
JOCTYIHBIX 00YYarOIIMMCsl, Y KOTOPBIX MOSIBISETCSI BO3MOXHOCTh UCCIIEI0BAaTh U
CTPOUTH rpapuKu PYyHKIUH, ONPEETATh UX HANOOJIbIINE U HAUMEHbIIINE 3HAYEHUS,
BBIYMCIIATH IUIOWAAU QUryp U OOBEMBI TE€J, HAXOJIUTh CKOPOCTU M YCKOPEHHS
npoueccoB. JlaHHas conep)KaTellbHAsl JIMHHUS OTKPBIBAET HOBBIE BO3MOKHOCTH
NOCTPOCHUS MAaTeMaTUYEeCKUX MOJEeNeld peanbHbIX CHUTyaluil, HaX0XXJIEHUs
HaWJIY4lIero pelieHus] B MPUKIAIHBIX, B TOM YHCIIE€ COLUATbHO-IKOHOMHYECKHUX,
3ajlayaXx. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaliu3a CIHOCOOCTBYET
pPa3BUTHIO aOCTPAaKTHOTO, (POPMaIbHO-IOTUYECKOTO0 W KPEATHBHOIO MBIIUICHHUS,
(GbOopMHUPOBAHNIO YMEHHI PacliO3HAaBATh MPOSBICHUS 3aKOHOB MaTEMAaTHKHU B HayKe,
TeXHUKE U HucKyccTBe. OOydaromuecs Y3HAIOT O BBIJAIOUIMXCSA pe3ysbTaTax,
MOJIYYEHHBIX B XOJI€ pa3BUTHS MATEMATUKHU KaK HAYKH, U UX aBTOpax.

CopepkarenbHo-MeToAMYecKas TMHUS «MHOXECTBa U JOTMKa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM TEOPUH  MHOXKECTB. T€0pEeTHKO-MHOKECTBEHHBIE
IPEJICTaBICHUS MPOHU3BIBAIOT BECh KypC LIKOJIBHONM MaTeMaTHKW M IpejiararoT
Haubosiee YHUBEPCAIbHBIN S3bIK, OOBEANHSIONINNA BCE pa3zesibl MAaTeMaTUKU U €€
NPWIOKEHUH, OHU CBSI3BIBAIOT pa3Hble MaTeMaTHYECKUE AUCIUIUIMHBI B €IMHOE



uenoe. IToatoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY IMOHMMAaTh TEOPETHUKO-
MHOECTBEHHBII $I3bIK COBPEMEHHOM MAaTEMAaTUKU M UCIOJIb30BaTh €ro s
BBIPAXKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa u Havajlla MaTeMaTHUYECKOrOo aHANIM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTEMaTUYECKOTO  MOJCIMPOBAHUS, KOTOpPhIE€ IPU3BAHbBI
c(opMUPOBATH HABBIKU MMOCTPOCHUS MOJIENICH peaNbHbIX CUTYAIlHi, UCCIEAOBAHNUS
THX MOJEJIed C MOMOIIBIO ammapaTa anreOpbl U MaTeMaTHYeCKOro aHaiu3a u
WHTEPHPETALUU OJIYYSHHBIX pe3yIbTaTOB. Takue 3a1aHusl BIUIETEHbI B KaXKIbIN U3
pa3zienoB MPOorpaMMbl, TOCKOJIbKY BECh MaTepuall Kypca IIMPOKO UCTIOJIb3YeTCs AJis
peleHusl TpUKIaAHbIX 3a7ad. [Ipu pelieHun peanbHBIX NPAKTUYECKUX 3a]ad
yuanecs: pa3BUBAIOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, HCIONb30BaTh AHAIOTHIO, 0000MATh W KOHKPETU3HPOBAThH
npobiemy. [lesTeabHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJlady OpPraHM3yeTCsl B MPOIECCe M3YyUEHHUs BCEX TeM Kypca «Aurebpa u Haudana
MaTEMaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yueOHOM 1u1aHe Ha M3y4YeHUE Kypca aareOpbl 1 Hauall MAaTEMaTHYECKOTO aHaIN3a
Ha 6a30BOM ypOBHE OTBOJIUTCA 2 4aca B Henelto B 10 kacce u 3 yaca B HEJIETIO B
11 knacce, Bcero 3a j1Ba roga ooy4yenus — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yuciia ¥ BIYMCICHUS

Pannonanbsabie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeCKOHEUHblE  MepuoAudeckue  JpoOu. ApudMeTHYecKue  Oomepanud  C
palMoHaNbHBIMU YHUCIIAMU, TPEe0Opa30BaHUs YUCIOBBIX BhIpakeHUi. [I[puMenenue
Ipo0eil U MPOLEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/1ad U3 Pa3IudHbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHble 4nciia. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudmernueckue ornepanudd ¢ JeHCTBUTENbHBIMU 4Yuciaamu. [IpubnmxéHHbIe
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYUCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas  ¢dopma  3amucu
JNEeUCTBUTEIBLHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucH
JEUCTBUTEIBHBIX YHUCEN Ul PEIICHUSA NPAKTUYECKUX 3aad U IPEACTaBICHUS
JTAHHBIX.

ApudmMernuecknuii  KOpeHb  HAaTypaJbHOM  crTemeHu.  JlelictBus ¢
apu(pMETUIECKUMH KOPHSMH HAaTypaJIbHON CTEIIEHHU.

CHHYyC, KOCHHYC ¥ TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTAa.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHU.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OCHOBHBIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHuEe, KOpeHb ypaBHeHUsA. HepaBeHCTBO, pelienre HepaBeHcTBa. Meron
WHTEPBAJIOB.

Pemenue nuensix u 1poOHO-paLIMOHATIBHBIX YPaBHEHUI U HEPABEHCTB.

Pemenne nppaOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemienrne TpUroHOMETPUYECKUX YPABHEHU M.

[IprMeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a1a4 U
3aJlay U3 pa3aMvHbIX 001acTel HAyKU U pealbHOW XKU3HH.

DyHKIUHN U TPAPUKHU

OyHkIus, crnocoObl 3amgaHus GyHkuu. ['pabuk ¢yskimu. B3aumuo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneiaeHuss U MHOXECTBO 3HaueHUi pynkumnu. Hymm ynkumu.
[TpomesxyTku 3HAaKONOCTOSAHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CoiicTBa u rpaduk KOpHsS N-Oi CTENEHHU.



TpuroHoMmerpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMI YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajan3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIEIOBATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOTPECCUU. beckoHeuHO yOBIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysa CIOKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrPEcCHH IS
pelieHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKrepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omnepauuu Haj MHOxecTBamu. Jluarpammel Jitnepa—BenHa.
[IpuMeHeHuEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisli OMUCAaHUSl pealbHBIX
MIPOLIECCOB U SIBJIICHUM, TIPU PEUICHUU 3a]]a4 U3 APYTUX yUEOHBIX MTPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, 10KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

Harypanbnsie u uensie uyncia. [Ipuznaku 1e1MMOCTH LENBIX YHACEIL.

CreneHb ¢ palMOHAIIBHBIM NIOKa3aresieM. CBOMCTBA CTEIEHM.

Jlorapudwm yucna. JleciTuuHbie U HATypaJbHBIE JIOTaApU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHU, COIEpKAITUX JIOTapU(MBI.

[IpeoOpa3zoBaHue BBIPAKEHUW, COJEPXKAIIMUX CTENEHH C PalHMOHAIbHBIM
IIOKA3aTEeJIEM.

[Ipumepsl TPUTOHOMETPUUYECKHUX HEPABEHCTB.

[lokazarenbHbIE YpABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX YpAaBHEHMI. PellleHne NpUKIaIHbIX 33/1a4 C OMOIIBIO
CUCTEMBI JIMHEWHBIX YPABHEHU.

CucTeMbI M1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpruMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIIEHUIO MATEMATUYECKUX
3a/1a4 ¥ 3a7a4 U3 Pa3IuyHbIX 001acTel HAyKU U peaIbHOM JKU3HHU.

DyHKIUHN U TPAPUKH

Oyukrus. [lepuonnueckue pynakmn. [IpoMexyTku MOHOTOHHOCTH (DYHKITHH.
Makcumymbl ¥ MUHUMYMBI (pyHkiuu. HauOosbliiee M HavMeHbIlIee 3HAYCHUE
(GyHKIHMH Ha TPOMEXKYTKE.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

[TokazaTtenbHas u morapudmuydeckas GyHKIIUN, UX CBOMCTBA U rpaduKH.



Hcnonp3oBanue rpadukoB (PYHKIMHA 711 pelICHUs] YpaBHEHUN U JTMHEWHBIX
CUCTEM.

Hcnonp3oBanne TrpadukoB (QYHKIUH SIS HMCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEH, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3aady U3 JIPYTUX YYEOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIu3a

HenpepsiBabie pyHKIIMH. MeTo1 MHTEPBAJIOB Vsl pEIICHUS] HEPABEHCTB.

[IpousBonnas  ¢yHkuuu. [eomerpudyecknii U QU3NYECKUN  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJM€MEHTAapHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHIA.

[TpumeHeHre MPOU3BOIHON K MCCIEAOBAHMUIO (YHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxkieHne HanbopIIero 1 HaMMEHbIIEro 3HaueHus: GyHKIMU Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKACHUS HAWIY4dIIEero pElEHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTpudyeckuid U (usmdeckuid cmbicia. Boluucienue
uHTerpana no gpopmyie Herorona—IJleiiOnuua.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIXKHO oOecrneunBaTh
AOCTHUKCHHC Ha YPOBHC CPCOHCTO 06mer0 06pa3OBaHI/I}I CIICAYIOIUX JTUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PEe3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKOMN MO3UIINN 00YUaAIOMIEroCs] Kak aKTHBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

[TaTproTHUYecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKONW MAaTEMaTHUUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHUS, OSTUYECKOTO  TMOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U S TEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYayIIETO.

DCTeTU4eCKOEe BOCIIUTAHUE!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]1a4, PEILICHUI, PACCYKICHUI; BOCHPUHUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUJIOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUe 3HaHUS B
HMHTEpecax 3J0poBOro u 6e3omacHoro odpasa »K13HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAaHHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUU U
OTZIbIXa, peryJisipHas (pu3nyeckas akTUBHOCTh); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM A€ TETbHOCTHIO.

TpyzoBoe BOCIIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM IIEHHOCTH TPYAOJIOOUS;, MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IIJIaHBI,
TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTHUYeCKOMy OO0pa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIIUSHHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOILIECCOB HA COCTOSIHUE MPUPOJHON U COLMATBHOMN
Cpelbl, OCO3HAaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpUEHTAIlME Ha NMPUMEHEHHE MATEMATHYECKUX 3HAHUU MJI1 pelieHus 3a7ad B
00JIaCTH OKPY’KAIOIICH Cpeibl, ITTAHUPOBAHUS MIOCTYIKOB U OIICHKH UX BO3MOYHBIX
MOCJEACTBUN JJIS1 OKPYKAOLIEH CPEIBI.

[leHHOCTH HAYYHOTO NMO3HAHUSA:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUA HAyKM ©  OOIICCTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUEeCKOW JMESITeNIbHOCTH, JTamoB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS UMBWIM3ALMHU; OBJAICHUEM SI3BIKOM
MaTeMaTUK U MAaTeMaTUYECKOM KyJIbTYypOW KaK CpPEJCTBOM IIO3HAHUS MUDPA;
TOTOBHOCTBIO OCYILECTBIIATh MPOECKTHYI0 M HCCIIEIOBATENbCKYIO JESITEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«MaremaTuka XapaKTEepPU3yIOTCs OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuueepcanrvnvie — noznasamenvmwvle  Oeticmeus, — 0Oecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpyXcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABJIATh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (POPMYIUPOBATH
OTpeeCHUS  TOHATHH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanuy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE,;
YCIIOBHBIE;

BBISIBJSITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H U
NpOTUBOpEYHs B (akTaxX, NaHHBIX, HAOIIONEHUSX U YTBEPKICHHSX;
npemiaraTh KpUTEPUH JIJIS1 BBISIBJICHUS 3aKOHOMEPHOCTEH W TPOTUBOPEUHIA;
JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUCHHUH, YMO3AKITIOUEHUH TI0 aHAJIOTHH;
IPOBOJIUTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHYeCKUX
YTBEPXACHUNA (MIPSIMBbIC U OT TMPOTHUBHOTO), BHICTPAWBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIEHUS U BBIBOIBL

BBIOMpATh Croco0 pernieHus yuyeOHoW 3amauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOUpATh Hauboiee MNOAXOAAIIMN ¢ Yy4EToM
CaMOCTOSATEILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBrle nccenoBaTelIbCKue JEUCTBUS:

WCITOJIB30BaTh BOTIPOCHI KaK MCCIIEIOBATEIHCKUA WHCTPYMEHT ITO3HAHMS,
dbopmyIpoBaTh BOMPOCH], (UKCHUPYIOIIUME MPOTHUBOPEUYUE, MPoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE U  JaHHoe, (HOpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

IPOBOTUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SBICHUSIMH, POIIECCaAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO HAOJIOIEHUS, WCCISAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:

BBISIBIIATH Je()UIUTH HHPOPMAIINH, TAaHHBIX, HEOOXOIUMBIX JIJIT OTBETA HA
BOIPOC U JJIsI pEIICHUS 3a/1auH;

BBIOMpAaTh  WHGOPMAIMIO W3  WCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CTPYKTYpPHUpPOBaTh UHPOPMAIIUIO, PEACTABIATh €€ B pa3IMUHbIX (Popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHdopmauu 1o CaMOCTOSITEIIbHO
chOpMYTUPOBAHHBIM KPUTEPHSIM.



2)

Vuueepcanouvie KOMMyHukamuenwvle Oelicmsus, — 0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VYATOUWUXCSL.
OOuenue:

BOCIPUHUMATh U (JOPMYJIUPOBATh CYKJEHHUS B COOTBETCTBUU C YCIOBUSMU
U LIETSIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)kaTh CBOIO TOUKY 3PEHUs
B YCTHBIX U IIMCBMEHHBIX TEKCTAX, aBaTh MOSCHEHUS MO XOIYy PEIICHUS
3a/1a4i, KOMMEHTHPOBATH MOJYYEHHBIN PE3yJIbTAaT;

B X0/ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
Ipo0JIeMBbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIlEJICHHbIE HA ITIOUCK
pEelIeHUs; CONOCTaBIATh CBOU CYXKICHHS C CYXICHHSIMH JPYTUX
YYaCTHUKOB JHAaliora, OOHApyXUBaTh Pa3U4He U CXOJCTBO IMO3UILIUN; B
KOPPEKTHOM Gopme popMyTHUpOBaTh pa3HOIIACHs, CBOU BO3PAKECHHUS;
IIPEACTABIATh  PE3yJbTaTbl  pELICHHMs  3aJadyd,  JKCIEPUMEHTA,
UCCIIEJOBaHMSI, IPOEKTA; CAMOCTOSITENIbHO BEIOMPATh (JOpMAT BBICTYILICHUS
C YYETOM 3aa4 MPE3EHTALMH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHUYECTBO:

MTOHMUMATh M UCITOJIH30BaTh MPEUMYIIECTBA KOMAaHTHOW U MHANBUIYATEHON
paboThl MpU penieHuU Y4eOHBIX 3ajlay; MPUHUMATH I€Jdb COBMECTHOM
NEeSATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenensaTh BHIbI paboT, AOrOBapWBaThCSA, OOCYKIATh TPOIECC H
pe3yabTat paboThl; 00001IaTh MHEHHS HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHUs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMbD» U WHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JICHCTBHUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOErO0 BKJIaJa B OOMMA TPOAYKT TIO KPUTEPHSIM,
chOpMYITUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

3) Yuusepcanvuvie pecyiamuesnsle oeticmaus, obecneuusarom hopmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranuzanus:

COCTABJIATH IJIaH, AJITOPUTM PCUICHUA 3a1a4H, BBI6I/IpaTB croco0 peuicHus C

y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAITIH.
CaMOKOHTPOJIb:

BJIAJE€Th HAaBBIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUM W MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIA MPOIIecca U pe3ysbTara
peleHns MaTeMaTUIEeCKOM 3a1auu;



e MPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTbH IIPH PELIEHUH 3aa4H,
BHOCHUTb KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWJCHHBIX OIIHOOK, BRIABICHHBIX TPYAHOCTEH;

e OIICHMBAThb COOTBETCTBHE pe3yjbTaTa ILEJIW U YCIOBUAM, OOBSCHSTH
IIPUYUHBI TOCTHIKEHUS WIM HEIOCTHXKECHUS PE3YJIbTAaTOB ACATEIBbHOCTH,
HaXOAHTh OIUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa U Hayajia MaTEMaTUYECKOTO aHaK3a
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS JOKHO 00ECIedMBaTh JTOCTHIKCHUE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh MNOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAS U JA€CATUYHAS P00k, IPOLICHTHI.

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BbINONHATS TPUOIMAKEHHBIE BBIYUCICHUS, UCTIONB3Ys MPaBUia OKPYTJIEHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3yIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C LEJNBIM IIOKa3aTesIeM; CTaHAapTHas
dopma 3amMcu JEHCTBUTENIIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
MCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMUCH IEUCTBUTENIBHBIX YHCEIT ISl pEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSMU: CHHYC, KOCUHYC M TaHI€HC IPOU3BOJIBHOIO YIJIA;
UCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKINU.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHAIIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BoinonHsTh mpeoOpa3oBaHus LENbIX, PALMOHAIBHBIX W HpPPAlMOHATBHBIX
BBIPAXEHUU U PEIIaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

[IprMeHATh ypaBHEHUSI U HEPABEHCTBA I PEIICHUS MATEMAaTHYECKUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00J1acTeil HAyKH U PealbHOM KU3HH.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXXECHNUs, YPABHEHMs, HEPABEHCTBA II0 YCIOBHIO 3aJadd, MCCIENOBAThH
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATUAMH: (QYHKLMS, CIIOCOOBI 3a1aHusl QYyHKIUH, 00JIaCTh
OTpEe/IeNICHUs] ¥ MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBaTh NOHATUAMU: YETHOCTh U HEYETHOCTh (PYHKIMH, HYIH (PYHKLINH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBate rpaduku GyHKUUN A1 pELICHUS] YpaBHEHUI.

CtpouTps U 4uTaTh rpa@UKu JTUHEHHON (PYHKINU, KBAAPATUYHON (PyHKIINH,
CTETIEHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBatk rpaduku (QyHKUMHA JJIi  HMCCIENOBAaHUS IPOLECCOB U
3aBHUCHUMOCTEN NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaXaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHATUSAMHU: IOCJIENIOBATEIBHOCTh, apudMeTHuecKkas M
r€OMETPUYECKAsL IIPOIPECCUM.

OmnepupoBaTh MNOHATUAMM: OECKOHEUHO YOBbIBaOLlasi Te€OMETpUYecKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH r€OMETPUUECKON MPOTPECCUMN.

3amaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonp30BaTh CBOWCTBA MTOCIEAOBATEIBHOCTEN U MIPOTPECCUM I PELICHHUS
peanbHbIX 3a7a4 IPUKIAIHOTO XapakTepa.

MHno:xecTBa H JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONIEPALIMU HAJ MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN AIIIapaT I ONUCAHUS PEATbHBIX
IIPOLIECCOB U SIBJICHUM, IPH PEIICHNUH 3a]a4 U3 IPYTUX YYEOHBIX IIPEIMETOB.

OnepupoBatb  MOHATUSAMH: ONpElENICEHHE,  Teopema, CIIEICTBUE,
JI0Ka3aTEIbCTBO.

11 KIIACC

Yucia v BBIYUCICHUSA

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, IE€J0€ YHCIO; HCHOJIb30BaATh
MPU3HAKU JICJIMMOCTH LIEJBIX YHCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXKUTEIIN
JUISL PELLICHUS 3a1a4.

OnepupoBaTh NOHSATUEM: CTENIEHD C PAIMOHAIBHBIM MTOKA3aTEIEM.

OnepupoBaTh MOHATUIMU: Jorapu(dm uucia, AECATUYHBIE U HATypaJbHbIC
JorapupMsl.

YpaBHeHus U HEPABEHCTBA



[IpumensaTs cBoicTBa CTemeHM il MpeoOpa3oBaHUS  BBIPAKEHUM;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIBHOE YPAaBHEHHWE W HEPABEHCTBO; peIIaTh
OCHOBHBIE THIIBI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIUX JOrapu(Mmbl;
ONEPUPOBATh MOHATUSAMU: JIOTApU(PMHUUECKOE YpaBHEHUE U HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHUI U HEPABEHCTB.

HaxoauTe pemenus mpoCcTeENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILCHHE;
UCITIOJIB30BAaTh CUCTEMY JIMHEHWHBIX YPABHEHUH Il pELICHUS IPAKTUYECKUX 3aa4.

HaxonuTte pemeHus NpoCTEHIINX CUCTEM U COBOKYITHOCTEM palMOHAJIBHBIX
YPaBHEHUI U HEPABEHCTB.

MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE aureOpbl, COCTABIATH
BBIDQXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHUIO 3aJayH,
UCCJIEI0BATh TIOCTPOCHHBIE MOJIENIN C UCIIOIb30BAaHUEM allapara ajareopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUSAMH: IEepUoOAUYEcKass  (QYHKLUHS, MPOMEXYTKH
MOHOTOHHOCTH (YHKIMH, TOYKM OJKCTpeMyma (yHKIMU, HauOosblliee U
HauMEHbIlIee 3HAUYCHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
UCCIIEIOBaHMsI PYHKIINHU, 3aJaHHOU TpauKoM.

OnepupoBaTh MOHATUAMH: TpadUKU MOKA3ATEIbHOH, JIorapupMuU4ecKkon u
TPUTOHOMETPUUECKUX (PYHKLIUN; U300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
UCIIOJIb30BaTh Il PELICHUS YPABHEHUNM U HEPABEHCTB.

N300pakaTh Ha KOOPAUHATHOM TUIOCKOCTH TpadUKHU JIMHEHHBIX YPaBHEHUN U
WCIIOJIB30BaTh UX I PELIECHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnons3oBath rpadukd (QyHKIUE IS  UCCIEIOBAaHMUS MPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hayajia MaTeMaTH4eCKOIo aHaJIM3a

OmnepupoBaTh MOHATUSAMHU: HENPEPBIBHASL (PYHKIIMS; TPOU3BOAHAS (QYHKIUY;
MCITIOJIb30BaTh FTEOMETPUUYECKUIA M (PU3HUECKHUI CMBICI MPOU3BOIHON IJIsl pelIeHU s
3aj1ay.

HaxonuTh npon3BOHBIE 3JIEMEHTAPHBIX (PYHKIIMI, BEIYUCIISATH POU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOU3BOIHYIO ISl UCCIIEIOBaHUS (QYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIIEI0BAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO ISl HAXOXKACHUS HAWIYUYLIEro PELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aX.

OmnepupoBaTh TMOHATHSMHU: TIepBOOOpa3Has U HHTErpaji; IMOHUMATh
reOMETPUYECKUN U (PU3UIECKUN CMBICI UHTErpaa.



HaxonuTs nepBooOpa3HbIe AIEMEHTAPHBIX (PYHKIIUN; BBIYUCISATH HHTETPAIT TI0
dopmyne Herorona—JleitOnuma.

Pemrate mpukiagHbIC 3a/1a4d, B TOM YHUCIE COLIUATBHO-YKOHOMHUYECKOTO U
(u3MUECKOro XapakTepa, CpeACTBAMH MATEMAaTHYECKOTO aHATU3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acos JIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
KonTpoabubie | IlpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
MHo)kecTBa palMOHAIIbHBIX U
1 €UCTBUTENBbHBIX YKces. PaluoHaibHbBIC 14 1 bubmorexa HOK
a -at https://m.edso00.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
5 Oyukuun U rpaduku. CTeneHs ¢ HelbM 6 bubnunoreka [JOK
MoKa3arejiemMm https://m.edso00.ru/1568aba3
3 ApudmeTnueckuii KOpeHb N—OW CTETICHH. 18 1 bubnuorexa [JOK
HppaunoHanbHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopMyiibl
4 TpuroHoMeTpun. T puroHomeTpudecKue 22 1 bubmorexa [JOK
P puH.2p P https://m.eds00.ru/1568aba3
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U MPOTPECCUN 5 bubmorexa HOK
A porp https://m.edso00.ru/1568aba3
6 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 3 1 bu6mmoreka [JOK
3HAHUU https://m.edso0o.ru/1568aba3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
KonTpoabubie | IlpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
CrermneHb ¢ palliOHATBHBIM [TOKA3aTEIEM.
1 [TokazarenpHas ¢pynkums. [lokazarensHbie 12 1 bubmorexa HOK
YHICHHA: https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas GyHKIIHUSA.
2 ﬂorapngMquCKHe (byanllleHHﬂ u 12 bubmorexa HOK
P P https://m.edsoo.ru/f11c4afd
HEPaBEHCTBA
TpuronomeTrpuyeckue GYHKIIMH U UX
3 rpa(bI/IKI/I T iFOHOMeTq)IZ‘leCLII(I/IC 9 1 bubmorexa LHOK
P P P https://m.edsoo.ru/f11c4afd
HEPaBEHCTBA
. bu6mmoreka [IOK
4 [TponsBoanas. [Ipumenenue nponsBoaHON 24 1 https://m.edsoo.ru/fL1cdafd
bu6mmoreka [JOK
5 14 9
FETCTPAL | 610 TPHMCHCHIA https://m.edsoo.ru/f11c4afd
bu6mmoreka [JOK
i 12 1
6 CHeTeMbl ypaBHeHHiL https://m.edsoo.ru/f11c4afd
bu6nmoreka [IOK
7 H 6
BTYPATIBHHIE H HEIHIE JHcha https://m.edsoo.ru/f11c4afd
[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS bubmuorexa [JOK
8 . 18 2
3HaAHUU https://m.edsoo.ru/f11c4afd
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd




ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Nen/m | Tema ypoka Koutpoasubie IIpakTuyeckue Aara unppospie
Bcero u3y4eHusi  o0pa3oBaTeJbHbIEC
padoThI padoTshI
pecypcsl

MHoecTBO, onepanuu Hax

1 MHOX€eCTBaMu. JlnarpaMMsbl 1 bubmmorexa LIOK

. https://m.edsoo.ru/746d5dce

Olinepa—Benna
PannonaneHble uncia.

5 OOBIKHOBEHHBIE U JICCSITHYHBIC 1 bubmuorexa [JOK
JIpoOH, TIPOLICHTHI, 0ECKOHEUHBIE https://m.edsoo.ru/be888093
MEPUOIUUECKHIE IPOOH
Apudmernueckue onepanum ¢

3 PalMOHAIIBHBIMU YUCIIAMHU, 1 bu6mmoreka [IOK
peoOpa3oBaHusl YHCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKECHUI
[Ipumenenue qpobeit 1 MpPOLEHTOB

4 JUIS peLIeHUs NIPUKIIAHBIX 3a/1a4 U3 1 bubnnorexka [JOK
pa3IIMYHBIX OTpACIEd 3HAHUN U https://m.edsoo.ru/44dd1046
peabHOU KU3HU
[Ipumenenue qpobeit 1 MpOLEHTOB

5 JUIS peLIeHUs IIPUKIIAHBIX 3a/1a4 U3 1 bubnnoreka [JOK
pa3IMYHBIX OTpACIIEd 3HAHUN U https://m.eds00.ru/d99d8c74
peanbHOU KU3HU


https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74

JlelicTBUTEIbHBIEC YHCIIA.

6 PannoHansHbIe ¥ UPPALIUOHAILHBIE bubmorexa LOK
. ppant https://m.edsoo.ru/2f36a36f
qucia
7 Apudmernueckue onepaiuu ¢ bubnuoreka [IOK
JNEUCTBUTEIBHBIMU YUCIAMU https://m.edsoo.ru/a97a12d9
[TpuG>xEHHBIC BEIYMCIICHHUS],
8 [IpaBHjIa OKPYIJICHUS, IPUKUIKA U bubmmorexa [IOK
p pyr » TIPHKHA N https://m.edsoo.ru/cb723fbd
OIICHKA pEe3yJIbTaTa BBIYUCICHUN
9 ToxnecTBa U TOXKIECTBEHHBIC bu6mmoreka [IOK
npeoOpa3oBaHMs https://m.edsoo.ru/3a23ac15
10 VYpaBHEHUE, KOPEHDb YPABHEHUS bubmmorexa [TOK
p - 0P yp https://m.edsoo.ru/11ac68be
HepaseHctBo, pemienue bubnnorexa [HOK
11
HEpPaBEHCTBA https://m.edsoo.ru/50bdf26d
bu6mmorexa [IOK
12 M
CTOM HHTEpBATIOB https://m.edsoo.ru/775f5d99
Pemenue nensix u qpo6HO-
13 AlMOHAJIBHBIX YPAaBHEHUH U bubmmorexa LOK
p yp https://m.edsoo.ru/6ec7al07
HEPaBEHCTB
KonTponbHas padbora no teme
"MHOKeCTBa pallMOHAIBHBIX U
14 €lCTBUTENbHLIX YHCE bubnnorexa [IOK
A ' https://m.eds00.ru/1914a389
PanmonaibHbIC ypaBHEHUS U
HEpaBeHCTB"
DyHKIUSA, CTTOCOOBI 3aJaHuUs
15 ¢byukun. Bzaumuo obpaTHbie bubmmorexa LIOK

byHKIUA

https://m.edsoo.ru/226eeabf



https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/226eeabf

I'padux pynkmun. O6macTh
OIPE/ICTICHUS 1 MHOYKECTBO

bubmuoreka [JOK

16 snaucHuit pynicunn. Hyim https://m.edso0o.ru/763e75ee
byukun. [IpomexyTku
3HAKOIOCTOSIHCTBA
" N bubnmoreka [JOK
1 e hitps://m.edsoo.ru/ff4564ad
CrerneHb ¢ 1eNbIM [T0Ka3aTeIeM.
18 CrangaptHas ¢hopMa 3arucu bubmorexa LHOK
N https://m.eds00.ru/66446d3e
JNEHCTBUTENLHOTO Yncia
Hcnonp3oBanue noaxonamen
19 (dopMBI 3anHCH ACHCTBUTEIHHBIX bubnnorexa [HOK
YHCeJl JUIsl PEIICHUS MPAKTUYECKUX https://m.edsoo.ru/6eadc6f1
3a/1a4 U MPe/ICTaBICHHS TAHHBIX
Crenennast GpyHKIUSA C
20 HaTypaJbHBIM U LEJIBIM bubnnorexka [JOK
nokasareneM. E€ cBolicTBa u https://m.edsoo.ru/3f25a047
rpaduk
21 ApudmeTnueckuiit KopeHb bubnuoreka [IOK
HaTypaJbHOM CTENECHU https://m.edsoo.ru/d82c36d4
29 Apudmerndeckuit KOpeHb bubnuoreka [IOK
HATypaJIbHOHN CTCIIEHU https://m.edsoo.ru/fe7fc4db
23 CaoiicTBa apu(PMETUIECKOTO KOPHS bubnuoteka [JOK
HAaTypaJIbHOHN CTEIIEHU https://m.eds00.ru/d0fOb260
24 CgoiicTBa apu(PMETHIECKOTO KOPHS bubnmnoreka [JOK
HaTypaJbHOW CTETIEHU https://m.eds00.ru/c3389865
o5 CaoticTBa apuPMETUUECKOTO KOPHS bubnmnoreka [JOK

HATypaJlbHOH cTeneHn

https://m.edsoo.ru/444c4hb9c



https://m.edsoo.ru/763e75ee
https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/444c4b9c

26 JleiicTBus ¢ apupMETHISCKUMH bubmmoreka [JOK
KOpPHSIMU N—Oii CTeNIEHU https://m.edso0.ru/54b815c5
97 HeiicTBus ¢ apudMeTHIecCKuMu bubnuoreka [IOK
KOPHAMH N—OH CTEIECHU https://m.edso00.ru/83105a0e
08 HeticTBus ¢ apuMeTHICCKUMU bubnmoreka [JOK
KOPHSIMU N—Oii CTeNIEHU https://m.edsoo.ru/2ablc7bc
29 HeiicTBus ¢ apudMeTnuaecKkumMu bubmumorexa [IOK
KOPHSIMU N—Oii CTeNIEHU https://m.edsoo.ru/eacb053c
JleiicTBus ¢ apupMETHICCKHMH bubmuorexa [JOK
30 o
KOPHSIMH N—OW CTEIIEHU https://m.edsoo.ru/8a5ada51
31 Pemenue nppannoHanbHbIX bubnuorexa [JOK
YpaBHEHUI U HEPABEHCTB https://m.eds00.ru/69106ae7
32 Pemenue nppannoHanbHbIX bu6mmorexa [IOK
YPAaBHEHUI U HEPABEHCTB https://m.edso0.ru/9362fead
33 Pemenne nppanmoHaIbHBIX bubnuoreka [IOK
YpaBHEHUI U HEPABEHCTB https://m.edso00.ru/78d9b391
34 Peenne nppanuoHaIbHbIX bubnnorexka [JOK
YPaBHEHUH U HEPABEHCTB https://m.edsoo.ru/de7ca33e
35 Pemenue nppannoHambHbIX bubnuotexa [JOK
YPAaBHEHUI U HEPABEHCTB https://m.edsoo.ru/87e5e52d
36 CaoticTBa u rpaguK KOpHs N-oi bubnunoreka [JOK
CTEIECHU https://m.edsoo.ru/ebOcc5e3
37 CaoticTBa U rpaduK KOpHS N-0i bubnmuotexa [JOK
CTEIEHU https://m.edso00.ru/5f29b9b5
KonTponbhas pabota no teme
38 "Apudmerrueckuii KOpeHb N—oi bubnnorexa [JOK

crenenu. MppannoHnaibHble
YPaBHEHHUs U HEPABEHCTBA"

https://m.edsoo.ru/f13af630



https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/83105a0e
https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/de7ca33e
https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/eb0cc5e3
https://m.edsoo.ru/5f29b9b5
https://m.edsoo.ru/f13af630

39 Cunyc, KOCHUHYC ¥ TaHT€HC bubnmoreka [JOK
YHCIIOBOT'O apTryMEHTa https://m.edso0.ru/5f605ed0
40 Cunyc, KOCHUHYC U TaHT€HC bubnunoreka HOK
YHCIIOBOI'O ApTyMEHTA https://m.edsoo.ru/ec9f4d78
41 ApKCHHYC, apKKOCHHYC U bubnmoreka [JOK
ApPKTaHT€HC YMCJIOBOTO apryMeHTa https://m.edsoo.ru/b8f5d49a
42 ApKcUHYC, apKKOCUHYC U bubmumorexa [IOK
ApPKTaHT€HC YMCJIOBOTO apryMeHTa https://m.edsoo.ru/f1ff9220
TpuronomeTrpuyeckas OKpyKHOCTb,
43 0111) e eneHH: HFOHOMeEqueCKHx bubmmorexa LIOK
ber . P P https://m.eds00.ru/6df195a0
(GYHKIMH YUCIOBOTO apryMEeHTa
Tpuronomerpuyeckas OKpyKHOCTb,
44 orpezeNieHue TPUTOHOMETPHUIECKHIX bubmmorexa [JOK
ped . P P https://m.eds00.ru/6b61c578
(GYHKINH YUCIOBOTO apryMEeHTa
45 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnuorexa [JOK
(bopmybt https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnuotexa [JOK
bopMyIbl https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUYECKHE bubnunoreka [JOK
bopMyITBI https://m.edsoo.ru/b8a0ff2f
48 OCHOBHBIE TPUTOHOMETPUYECKHE bubnuoteka [JOK
(bopmybt https://m.edso00.ru/12d1413c
49 [Tpeo6pa3zoBanue bubnuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edsoo.ru/e248c5fc
50 [IpeobpazoBanue bubnuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edso00.ru/09ba5b3d
51 [IpeobpazoBanue bubnnorexa [JOK

TPUTOHOMCTPUYCCKUX BBIP AKCHUM

https://m.edsoo.ru/1f4655da



https://m.edsoo.ru/5f605ed0
https://m.edsoo.ru/ec9f4d78
https://m.edsoo.ru/b8f5d49a
https://m.edsoo.ru/f1ff9220
https://m.edsoo.ru/6df195a0
https://m.edsoo.ru/6b61c578
https://m.edsoo.ru/6ed2b3ba
https://m.edsoo.ru/fcdd2a2e
https://m.edsoo.ru/b8a0ff2f
https://m.edsoo.ru/12d1413c
https://m.edsoo.ru/e248c5fc
https://m.edsoo.ru/09ba5b3d
https://m.edsoo.ru/1f4655da

52 [IpeobpaszoBanue bubmumoreka [IOK
TPUTOHOMETPUUYECKUX BBIPAKCHUN https://m.edso00.ru/76ce9958
[IpeobpaszoBanue bubnuoreka [IOK

53 .

TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.eds00.ru/8fa598b5

54 Pemenne TpuroHoMeTprUYECKUX bubnmoreka [JOK
ypaBHEHU M https://m.edsoo.ru/6baefe19

55 Pemenne TpuroHoMeTpruuecKux bubmumoreka [IOK
ypaBHEHU M https://m.edsoo.ru/alf8d141

56 Pemenne TpuroHOMeTpUYECKUX bubnuoreka [IOK
ypaBHEHUI https://m.edso0.ru/65a0f2d0

57 Pemienue TpuronomeTpuyecKux bubnuorexa [JOK
YpaBHEHUN https://m.edsoo.ru/0d8a770d

58 Pemienne TpuroHOMeTprU4YECKUX bubnnorexa [HOK
YpaBHEHUH https://m.edsoo.ru/cec28774

59 Pemienne TpuroHOMeTpUYECKUX bubnuoreka [IOK
ypaBHEHUU https://m.edsoo.ru/e6eec650
KonrtponbHas pabora no reme

60 "®o 11:\)/1 JIBI T EFOHOMGT uu bubmmorexa [OK

PMYIRI TP pr- | https://m.edsoo.ru/ae44ac4c
TpuroHomerpuieckue ypaBHeHUs
0000menue mo remaM "OCHOBHEIE
61 TPUTOHOMETpHUUYECKHE (HOPMYJIBI bubnuorexa LIOK
P P PMYJIBL. | https://m.edsoo.ru/b46a8228
TpuroHomerpuieckue ypaBHEHUs
Apudmernueckas u
reoMeTpHuuecKas Mporpeccuu.
i POIP Bummorexa [IOK
62 Hcrionp30BaHue MPOTPECCHA IS

peliCHUs PCAJIbHBIX 3a1a4
MMPUKIIAAHOT'0 XapaKTCpa

https://m.edso0.ru/188bbf6c



https://m.edsoo.ru/76ce9958
https://m.edsoo.ru/8fa598b5
https://m.edsoo.ru/6baefe19
https://m.edsoo.ru/a1f8d141
https://m.edsoo.ru/65a0f2d0
https://m.edsoo.ru/0d8a770d
https://m.edsoo.ru/cec28774
https://m.edsoo.ru/e6eec650
https://m.edsoo.ru/ae44ac4c
https://m.edsoo.ru/b46a8228
https://m.edsoo.ru/188bbf6c

BeckoneuHo yObIBaromas
reoMeTpUYeCcKast TPOTrPeCcCHsl.

bubmuorexa [JOK

63 CyMMa OecKOHEUYHO yObIBaromen L https://m.edso00.ru/33e6629%
reOMETPUUECKON MPOTrPECcCHH
bubmuorexa [JOK
o4 Dopya CIONKHBIX POLIEHTOD L https://m.eds00.ru/d36669f8
bubmuorexa [JOK
05 Dopya CIIONKHBIX POLIEHTOD L https://m.edsoo.ru/1cbf72bl
HroroBast koHTpoIbHAs paboTa /
66 Bcepoccutiickas mpoBepodHast 1 bubmorexa LHOK
https://m.edso00.ru/538fc437
pabora
O0001enne, cucTeMaTA3aIUsA
67 3HaHUH 3a Kypc ajireOpbl 1 Havyas 1 bubnnorexa [HOK
MaremaTuyeckoro anainusa 10 https://m.edsoo.ru/c2627eca
KJlacca
O06006111EH1E, CHCTEMATU3ALIUSA
68 3HAHUH 32 Kypc aJire0psl U Havyal 1 bubnuotexa [JOK
MaTeMaTrnyeckoro ananusa 10 https://m.edsoo.ru/49f1b827
KJlacca
OBIIEE KOJIMYECTBO YACOB I1O 68

ITPOTPAMME



https://m.edsoo.ru/33e6629e
https://m.edsoo.ru/d36669f8
https://m.edsoo.ru/1cbf72b1
https://m.edsoo.ru/538fc437
https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/49f1b827

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bceero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
1 CreneHb ¢ paliMoHaIbHBIM 1 bubnunoreka [HOK
MOKa3aTeseM https://m.eds00.ru/a52939b3
. bubmuorexa [JOK
2 C 1
poHeTEa crenett https://m.edso0.ru/ff601408
3 [IpeoOpa3zoBanue BhIpaKEHUH, 1 bubnnoreka [JOK
COJIepKAINX PAallMOHAIBHBIE CTEIICHU https://m.edsoo.ru/3d87e248
4 [Ipeo6pa3oBanue BbIpakeHUH, 1 bubnnorexa [HOK
COJIep KaINX PallMOHAIBHBIE CTEIICHU https://m.edsoo.ru/343c6b64
5 [Ipeo6pa3oBanue BbIpakeHUH, 1 bubnuorexa [IOK
CoAEpKaIINX PAlIMOHATBHBIE CTEIICHU https://m.edsoo.ru/4064d354
5 [ToxazarenbHble ypaBHEHUS U 1 bubnuoreka [IOK
HEpPABEHCTBA https://m.edsoo.ru/be76320c
7 Iloka3aTenbHble ypaBHEHUS U 1 bubnnorexka [JOK
HEPaBEHCTBA https://m.edso00.ru/3d408009
3 [TokazarenbHble ypaBHEHUS U 1 bubnuoreka [IOK
HEPaBEHCTBA https://m.edsoo.ru/bd5ff0ec
9 [Toka3zarenbHble ypaBHEHUS U 1 bubmuorexa [IOK
HEpaBEHCTBA https://m.edsoo.ru/cebf10c6
10 IToka3arenbHble ypaBHEHHUS U 1 bubnnoreka [JOK
HEpPABEHCTBA https://m.edsoo.ru/536de727
11 [TokazaTenpHas GyHKIIHS, €€ 1 bubmuotexa [JOK
cBOiicTBa U rpaduk https://m.eds00.ru/85bc8132
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KonTtponbHas pabora o Teme
"CTerneHb ¢ paliOHaIbHBIM

12 nokazarenem. [TokazarenbHas ngﬁ;&f{ﬁ)gﬁ};e&z £
¢Gyukuus. I[TokasarenbHbIe ypaBHEHHS T '
Y HepaBeHCTBA"
bu6mmoreka [IOK
13 J
Orapup i https://m.eds00.ru/3e3230d4
14 JlecaTnuHble U HaTypaJIbHbIC bubnmoreka [JOK
norapudmbl https://m.edsoo.ru/lea72162
15 [Ipeo6pa3oBanue BbIpakeHUH, bubnnorexa [HOK
CoJIepXKaIIuX Jorapudmpl https://m.edsoo.ru/da48154c
16 [Ipeo6pa3oBanue BbIpakeHUH, bubnuorexa [IOK
COJIepIKaIuX JoraprudMbI https://m.edsoo.ru/4beff03b
17 IIpeoOpa3zoBanue BhIpaKEHUH, bubnnoreka [JOK
coJIeprKalIuX Jorapudmol https://m.edsoo.ru/fe189f2d
18 [Ipeo6pa3oBanue BhIpakeHUH, bubnnoreka [JOK
CoJIeprKalIuX Jorapudmol https://m.edsoo.ru/fadb8aa5
19 Jlorapudmuueckue ypaBHEHUS U bubnmnorexa [JOK
HEpaBEHCTBA https://m.edso00.ru/3034724e
20 Jlorapugmuueckue ypaBHEHUs U bubnuoreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/712ac2d9
21 Jlorapugmuueckue ypaBHEHUs U bubnnorexka [JOK
HEPaBEHCTBA https://m.edsoo.ru/9e3f4bc9
29 Jlorapudmuueckune ypaBHEHHS U bubnuorexa [JOK
HEpPABEHCTBA https://m.edso0.ru/15bclcfb
93 Jlorapudgmuueckast pyHKIus, e bubnuorexa [IOK

cBOiicTBa U rpaduk

https://m.edsoo.ru/d68bbe9d
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24 Jlorapudmmueckas GyHKIus, €€ bubnmoreka [JOK
CBOMCTBA U Irpaduk https://m.eds00.ru/9d102051
o5 Tpuronomerpuyeckue GyHKINHU, UX bubnuoreka [IOK
CBOWCTBA U rpaduKu https://m.edsoo.ru/beeff646
26 Tpuronomerpudeckue GyHKIIAU, UX bubnunoreka [HOK
CBOMCTBA U rpauKu https://m.edsoo.ru/d2e4601b
Tpuronomerpuueckue GyHKIMH, UX bubnmoreka [JOK
27 -
CBOMCTBA U rpauKu https://m.edsoo.ru/ba9da96d
28 Tpuronomerpudeckue GyHKINHU, HX bubnnorexka HOK
CBOWCTBA U TpapuKu https://m.edsoo.ru/24ab3c53
29 [IpuMepbl TPUTOHOMETPUUECKHUX bubnnoreka [JOK
HEPABEHCTB https://m.edsoo.ru/5272b9al
30 IIprMepbl TPUTOHOMETPUYECKHUX bubnuotexa [JOK
HEpPABEHCTB https://m.eds00.ru/0c837397
31 [IpuMepsl TPUTOHOMETPUYECKUX bubnnorexa [HJOK
HEPaBEHCTB https://m.edsoo.ru/e6e1901f
39 [Ipumepbl TPUTOHOMETPUUECKHUX bubnuoreka [IOK
HEpPABEHCTB https://m.eds00.ru/0f903c75
KonrtponbHas pabora no reme
"Jlorapudmuueckast pyHKIuUS.
Jlorapugmuueckue ypaBHEHUs U
33 HepallajeliTBa.TpHroZI;MeTquecxne bubmmorexa LIOK
https://m.eds00.ru/10130727
GYHKIMH 1 UX
rpaduxu. Tpuronomerpudeckue
HepaBeHCTBA"
34 HenpepriBabie QyHKITHH bubmmorexa [TOK

https://m.edso0.ru/403bfb0d
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35 MeTto1 MHTEPBAJIOB JUIsl pELICHUS bubmumoreka [IOK
HEPaBEHCTB https://m.edso0.ru/6db0b423
36 MeTto HHTEPBAJIOB VISl PEILIEHUS bubnunoreka [HOK
HEPABEHCTB https://m.edsoo.ru/Oadbcelb
37 n bu6mmoreka [IOK
POHSBOAHAS BYHKLUHI https://m.edso0.ru/0731ad3d
bubmuorexa [JOK
38 Tponssosas dynicunn https://m.eds00.ru/723dd608
39 I'eomerpuueckuii u puznyeckuit bubnuoreka [IOK
CMBICJI TPOU3BOIHOM https://m.edsoo.ru/6¢c8d36ff
I'eomerpuueckuii u pu3nIecKuin bubnnoreka [JOK
40 .
CMBICJI IPOU3BOIHOM https://m.edsoo.ru/a413eca9
41 IIpou3BogHBIE 3IIEMEHTAPHBIX bubnuotexa [JOK
byHKIMi https://m.edsoo.ru/c7550e5f
42 [Ipon3BoIHBIE 3JIEMEHTAPHBIX bubnnorexa [HOK
byHKIMMA https://m.edsoo.ru/14ab3cdb
43 [IpousBoHas CyMMbl, TPOU3BEACHMUS, bubnuoreka [IOK
YacCTHOTO (YHKIIUMA https://m.edso0.ru/c12a0552
m IIpousBoaHas CyMMBI, IPOU3BEICHHUS, bubnnorexka [JOK
4acTHOTO (QYHKIUH https://m.edsoo.ru/d598f201
45 [Ipon3BoiHass cyMMBI, IPOU3BEACHMUS, bubnnorexka [JOK
Y4acTHOTO (DYHKIIMH https://m.edsoo.ru/1de34d4d
16 IIpumeHeHne Hp(i())HSBOHIjOﬁ K Butmorexa LIOK
HCCIICTIOBARMIO (QYHKIIMH Ha https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI
I .
pUMEHEHHE npomBomjon K BuGmorexa LOK
47 UCCJIEIOBaHUIO (QYHKIIMI Ha

MOHOTOHHOCTBH U OKCTPEMYMBI

https://m.edsoo.ru/a8ca5ad4
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[IpuMeHeHne Npou3BOIHOM K

48 HCCIIeI0BaHMIO (DYHKIIMI Ha bubmmorexa [JOK
a YHEHR https://m.edsoo.ru/0b411edd
MOHOTOHHOCTB ¥ IKCTPEMYMBbI
IIpuMmenenue npou3BOIHON K
49 I/I(f:JJIeI[OBaHI/IIOp(I) KIIWA Ha bubmmorexa [JOK
i https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTB ¥ DKCTPEMYMBbI
Haxoxnenue HanOoJIbIIETO U
50 HaMMEHBIIETO 3HAYCHUsI PYHKIUHU HA bubmmorexa LIOK
YHIER https://m.edsoo.ru/fac78f05
OTpEe3Ke
Haxoxnenne HanOOJIbIIEro U
o1 HAMMEHBIIETO 3HAYCHUsI PYHKIUHU HA bubmmorexa LIOK
YHKI https://m.edsoo.ru/fb6a8acf
OTpEe3Ke
Haxoxnenne HanOOJIbIIEro U
52 HaWMEHBIIIETO 3HAYCHUS (YHKIIMHA HA bubmorexa HOK
YHKIL https://m.edsoo.ru/cffcb7e5
OTpEe3Ke
Haxoxnenne HanOOJIbIIEro U
53 HaMMEHBIIEro 3HaYeHUs1 PYHKLIUHU HA bubnuorexa LIOK
YHEH https://m.edso0.ru/d9469916
OTpEe3Ke
Haxoxxnenne HanOoIbIIETO 1
54 HaWMEHBIIIETO 3HAYCHUsT QYHKIIMH HA bubmmorexa LHOK
yH https://m.edsoo.ru/ad15000e
OTpEe3Ke
Haxoxxnenne HanboIbIIeEr0 1
55 HAaUMEHBIIETO 3HaUYeHUs! PYHKIIMH Ha Bubmmorexa LIOK
YHER https://m.edsoo.ru/86adcbfd
OTpEe3Ke
IIpuMeneHnune NpoU3BOAHON IS
P P bubmuorexa [JOK
56 HAXO0JXKJICHUS HAWJTYUIIIEro PEIICHUS B

MPUKJIAJHBIX 3a7a4ax, s

https://m.eds00.ru/13205d80
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OTIpeIeNIeHUs] CKOPOCTH IpoLecca,
3a1aHHoOTO (pOopMYyIIOH MK rpadhuKoM

KonTtponbHas pabora o Teme

bu6mmoreka [IOK

> ;gg;:}:jﬂojggf' Hpmererie https://m.edsoo.ru/f8ed5f99
58 [TepBooOpaznas. Tabauma bubnnoreka [HOK
EepPBOOOPA3HBIX https://m.edsoo.ru/d777edf8
59 [TepBoobpaznas. Tabauma bubnuotexa [JOK
epBOOOpa3HBIX https://m.eds00.ru/30c3697b
60 HHTerpail, reoMeTpUYECKH U bubnnorexa [HOK
(u3uUecKuii CMBICT HHTETpasia https://m.eds00.ru/391272c9
61 HHTerpai, reoMeTpUYECKH U bubnuoreka [IOK
(GU3HYECKUI CMBICT HHTETpaia https://m.edso00.ru/d359fb5f
62 WNuterpan, reomeTpuyeckuii u bubnnoreka [JOK
(bU3UYECKUI CMBICII HHTETpajia https://m.edsoo.ru/07eb464b
63 Brruucnenue unTerpana no gopmyie bubnuotexa [JOK
Hrrorona—JleiiOnuia https://m.edsoo.ru/b9b225c3
64 Brruucnenue unTerpana no gpopmyie bubnmnorexa [JOK
Hrerorona—Jleiibauma https://m.edsoo.ru/b800deb4
65 Brruncnenue unrerpana mo ¢popmyie bubnmnorexa [JOK
Hrrorona—JleiiOHuna https://m.edsoo.ru/f5eed075
66 Brruncnenue uaTerpana no gopmyie bubnuotexa [JOK
Herorona—Jleiibaumna https://m.edsoo.ru/41da431a
67 CucreMbl TUHENHBIX YpaBHEHUN bubmmorexa LIOK
https://m.edso00.ru/b648235a
68 CucreMbl TMHENHBIX YpaBHEHUN bubnmorexa LIOK

https://m.edsoo.ru/5ab83864
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Pewenne npukiiagHeIxX 3a1a4 ¢

bubmuorexa [JOK

09 HOMOmBmUCHCTeMH HHHHCHHbIX https://m.edsoo.ru/a4d65ee5
YPaBHEHUU
Pewenne npukiiagHeIxX 3a1a4 ¢

70 IIOMOUIbIO CUCTEMBI JINHEHHBIX bubmmorexa [JOK

. https://m.edsoo.ru/aa5962el
YPaBHEHUU
CucreMbl U COBOKYITHOCTH LIETIBIX,

71 palMOHAIbHBIX, UPPALUOHAIBHBIX, bubnuoreka [IOK
MOKA3aTeIbHBIX, JOrapu(PMHIECKUX https://m.eds00.ru/48190472
YpaBHEHUI U HEPABEHCTB
CucreMbl U COBOKYITHOCTH LIETIBIX,

7 palMOHAIBHBIX, UPPALUOHAIBHBIX, bubnuorexa [IOK
MOKA3aTeIbHBIX, JOrapu(PMHUECKUX https://m.edsoo.ru/2dbd3859
YpaBHEHUI U HEPABEHCTB
CucreMbl U COBOKYITHOCTH LIETIBIX,

73 PalMOHATILHBIX, UPPALIMOHAIIBHBIX, bubnuoreka [IOK
MOKa3aTeNIbHBIX, JIOTApU(PMUIECKUX https://m.edsoo.ru/7ab8d17e
YpaBHEHUI U HEPABEHCTB
CucreMbl U COBOKYITHOCTH LIETIBIX,

74 PpalMOHATILHBIX, UPPALIMOHAIBHBIX, bubnuoreka [IOK
MOKa3aTeNIbHBIX, JIOTApUPMUIECKUX https://m.edsoo.ru/81cccfe9
YpaBHEHUI U HEPABEHCTB

75 Hcnonb3oBanue rpaukoB GyHKIUH bubnuoreka [IOK
JUISL pELIEHUS] YPABHEHUN U CUCTEM https://m.eds00.ru/039949bf

76 Hcnonp3oBanue rpagukoB GyHKIUN bubanorexka [JOK
JUISl peLLIeHUs] YPABHEHUN U CUCTEM https://m.edso00.ru/a7d95f79

77 [IpumeHeHue ypaBHEHUH, CUCTEM U bubnuorexa [IOK

HEPABEHCTB K PEIICHUIO

https://m.edsoo.ru/ca878deb
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MAaTeMaTHYCCKUX 3aJa4 U 3a71a4 U3

pa3INuHbIX 00JacTel HAyKH U
peaIbHON KU3HU

KonTtponbHas pabora o Teme

78 "MHTerpall u ero NpuMeHEHUs. bubmmorexa LIOK
. https://m.edsoo.ru/471c735b
Cucrembl ypaBHEHUI"
79 Harypasbnsle u 1iesble yucna B bubnuoreka [IOK
3a7ja4ax U3 peajbHON KU3HU https://m.edsoo.ru/3ceel1327
80 HarypanbpHble 1 Lesnble yucna B bubnuoreka [IOK
3a71a4ax U3 peajbHON KU3HU https://m.edsoo.ru/a35a131d
81 Harypasbnsle u 1iesnsie yucna B bubnnorexa [HOK
3a71a4ax U3 peajbHON KU3HU https://m.edsoo.ru/ef10c4f9
82 [Ipu3Haku neMMMOCTH LETBIX YUCE bubnmorexa LOK
https://m.edso00.ru/51696a67
83 [Tpu3Haky AETUMOCTHU LENBIX YUCEI bubmmorexa LOK
https://m.edsoo.ru/fab81c0e
84 [Ipu3Haky AeIMMOCTH LETBIX YUCEI bubmmorexa [JOK
https://m.edsoo.ru/ef2c6e43
85 [ToBTOpenue, 06001IEHNE, bu6mmoreka [JOK
crucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edso0.ru/0312cf8c
86 [ToBTOpenue, o6odIIEHKE, bu6mmorexa [IOK
crucTeMaTu3auus 3HaHW. Y paBHEHUS https://m.edsoo.ru/247d2fe7
87 [ToBTOpeHnue, 06061EHNE, bubnuoreka [IOK
cHUcTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/e8b87729
88 [ToBTOpenue, o6odIIeHNE, bubnuorexa [IOK
cucTeMaTru3anus 3HaHUM. Y paBHEHUS https://m.edso0.ru/1bf2fb98
89 [ToBTOpenue, o6odIIeHNE, bubmmoreka [IOK

CHCTeMaTHU3alus 3HaHUH. ypaBHCHI/IH

https://m.edsoo.ru/9c44c6ca
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[ToBTOpeHnue, 06001ICHNE,

bubmuorexa [JOK

90
crucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edso0.ru/337aad59
[ToBTOpenue, 06001ICHNE,
91 CHCTEMAaTH3aLMs 3HAHUH bubmorexa LHOK
H ' https://m.edso00.ru/a86014el
HepasencrBa
[ToBTOpEeHmE, 0000IICHNE,
92 CHCTEMAaTH3aLMs 3HAHUH bubmorexa LOK
1 ' https://m.edsoo.ru/5¢c45a60a
HepasencrBa
[ToBTOpEHHE, 0000IICHUE,
93 CHCTEMAaTHU3alMs 3HAHUH bubmorexa LIOK
H ' https://m.edso0.ru/19304aba
HepasencrBa
[ToBTOpEHHE, 0000IICHUE,
94 CHCTEMAaTU3alMs 3HAaHUH bubmorexa HOK
1 ' https://m.edsoo.ru/c3d4b282
Hepagenctpa
[ToBTOpenue, 06001ICHNE,
95 cucreMaTu3anus 3HaHuH. CUCTEMBI bubmmorexa HOK
. 1 ' https://m.edsoo.ru/a20b8a4c
ypaBHEHUU
[ToBTOpenue, o6odIIEHKE,
96 cucreMarusanys 3HaHui. CucreMsl bubmmorexa LHOK
. ' https://m.edso0.ru/a012476d
ypaBHEHU
97 [ToBTOpenue, o6odIIEHNE, bu6nmoreka [IOK
cucremaTusanus 3HaHnuil. OyHkuumu https://m.edso0.ru/d620c191
08 [ToBTOpenue, 06001IEHNE, bu6mmoreka [JOK
cucreMarusanus 3HaHui. OyHKIUU https://m.eds00.ru/7017196f
bu6mmorexa [IOK
99 n 0
Toropas KOHTpoIRHai pabota https://m.edso0.ru/513c9889
100 Wrorosast KoHTpoJIbHASA paboTa bubmmorexa LIOK

https://m.eds00.ru/2276973
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O0001enne, cucreMaTH3aus 3SHAaHUH

101 3a Kypc anreOpbl U Havda 1 bubnmoreka [JOK
MaremaTudeckoro anainmza 10-11 https://m.edso0.ru/3330f7ef
KJIACCOB
O0001enue, cucreMaTH3amus 3SHAaHUH

102 3a Kypc anreOpbl U Havda 1 bubnmoreka [JOK
MaremaTudeckoro anainmza 10-11 https://m.edsoo.ru/cead345e
KJIACCOB

OBILIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME



https://m.edsoo.ru/3330f7ef
https://m.edsoo.ru/cead345e




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
NpoBepsieMoro .
00pa3oBaTe/IbHOM NPOrPaMMBbI CpelHero 001ero 00pazoBaHus
pe3yJbTara
1 Yucna v BBIYUCIICHUS
11 OrnepupoBaTh MOHSTHSIMU: PALMOHAIBLHOE U JEHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAs U JIECATHUYHAs APOOb, MPOLEHTHI
19 Bremonusate  apudMeTruueckre oOmnepanud ¢ PalUOHAIBHBIMU U
' JIEACTBUTEIIbHBIMU YUCIIAMH
13 BemonHATe  npuONVOKEHHBIE  BBIYUCIICHUS, HCIONB3ysS IpPaBHIIa
' OKpYTJICHUS, IeJIaTh IPUKUIKY U OIICHKY PE3yJIbTaTa BRIYUCICHUN
OrnepupoBaTh NOHATUSIMU: CTENIEHb C LIETBIM IIOKa3aTelIeM, CTaH1apTHas
v (dbopma 3anucu ACHUCTBUTEIHHOTO YHCIIA, KOPEHb HATYPaJbHON CTETICHU;
' MCIOJIb30BATh MOAXOIAIIYI0 (OPMY 3aITUCH ACHCTBUTEIBHBIX YHCET AJIs
pEIICHUS TPAKTUYECKUX 3a/1a4 U TIPEICTABICHUS IAaHHBIX
OrnepupoBaTh NOHATHUSMHU: CUHYC, KOCUHYC M TaHT€HC MPOU3BOJIBHOTO
1.5 yria; HMCMOJb30BaTh 3aMUCh MPOU3BOJBHOTO yIjia uepe3 oOpaTHbIE
TPUTOHOMETPUYECKHE (DYHKITMU
2 VYpaBHEeHUS 1 HEpaBEHCTBA
OnepupoBaTb NOHSATHUSIMU: TOXAECTBO, YpPaBHEHHE, HEPABEHCTBO,
2.1 1ej0e, palroHaIbHOE, HPPAIMOHAIBHOE YpaBHEHHE, HEPABEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE
55 BremonusaTe npeoOpa3oBaHHsl TPUTOHOMETPUUYECKUX BBIPAXKEHUH U
' pemaTh TPUrOHOMETPUUECKHUE YPABHEHUS
BrimonaaTh npeoOpa3oBaHUs HETTBIX, parMoHaIbHBIX u
2.3 MPPALMOHATIBHBIX BBIPAXKEHUI M pEIIaTb OCHOBHBIE THUIIBI IIEJIbIX,
paIrMOHANTBHBIX U UPPAIMOHATBHBIX YPABHEHHUI 1 HEPABEHCTB
24 [IpuMeHATHh ypaBHEHUSI M HEPABEHCTBA JIJISl PEUICHUS MAaTEMaTHYECKUX
' 3a]1a4 U 33]1a4 U3 Pa3TUYHbIX 00JacTel HayKu U peaIbHOM KU3HH
25 MonenupoBaTh pealbHbIE CUTYAllMd Ha SI3bIKE anreOpbhl, COCTABIATH

BBIDQXXEHHS, YpaBHEHHUs, HEPaBEHCTBA IO YCIOBHUIO  3aJayu,




HCCIICA0BAaTh IMOCTPOCHHBIC MOJCIN C MCIIOJIb30BAHUCM aIlllapara

anreOpsl
3 OyHKIMU U TpaduKu
OnepupoBaTh MOHATUAMM: (YHKIMSI, CHOCOOBI 3aJaHus (DYHKLUH,
3.1 00acTh OMpeneNeHnss U MHOXKECTBO 3HAYeHHWH (YHKIUH, rpadux
(GbyHKIMH, B3aUMHO 00paTHbIC PYHKITUN
32 OnepupoBaTh MOHATUAMHU: YETHOCTh M HEYETHOCTh (YHKLMH, HYIH
' (byHKINHY, TPOMEXKYTKH 3HAKOMIOCTOSTHCTBA
3.3 Hcnonb3oBate rpaduky QyHKIMHA 111 pELICHUs] ypaBHEHUH
3.4 Crpouth ¥ uyHTaTh TpapuKH JMHEHHON (YHKIUH, KBaIpaTUYHOM
' (GyHKLNY, CTENEeHHON (QYHKIMU C LIETIbIM M0Ka3aTesieM
Hcnonb3oBare rpaduku (QyHKIMHA JUIsL MCCIEIOBaHUS IPOLECCOB U
35 3aBUCUMOCTEH MPH PEIIeHUH 33a4 U3 APYTrUX y4eOHBIX MPEAMETOB U
' peanbHOM JKU3HHU, BbIpaXaThb (OpMyJaMH 3aBUCUMOCTH MEXIY
BEIIMYMHAMU
4 Hayana maremaTndeckoro ananmusa
i1 OnepupoBaTh MOHATUSMH: IOCIEIOBATEIBHOCTD, apu(METHYECKasT U
' reoMeTpHuecKas IPOrpeccuu
OnepupoBaTh MOHATUSAMHU: OECKOHEYHO YyOBIBAIOIIasi T€OMETPUYECKast
4.2 nporpeccusi, cymMma OECKOHEYHO YObIBaroIlel TIeoMeTpHuYecKon
pOTpeCcCuu
4.3 3amaBaTh MOCIEI0BATEIHHOCTH PA3IMYHBIMH CIIOCOOaMHU
A4 Hcnonp30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEN M MPOrPECCUU IS
' peleHns peabHbIX 3aj]au MPUKIIAIHOTO XapaKTepa
5 MHoxecTBa 1 JOruKa
5.1 OnepupoBaTh MOHATUAMHI: MHOXKECTBO, ONEPALlUH HAJl MHOKECTBAMHU
Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar ajs ONHCaHHs
52 peabHBIX TIPOIIECCOB W SIBICHWH, TPU pEIICHHH 3a1a4 U3 JIPYTruX
y4eOHBIX IPEMETOB
£ 3 OnepupoBaTb MOHATUSIMH: OINpEJEICHUE, TEOpeMa, CIE/ICTBUE,

J0Ka3aTcJIbCTBO




11 KIIACC

Koz IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTeIbHOM NPOTrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTara
1 Yucna v BIYMCICHUS
OnepupoBaTh NOHATUSAMU: HATypalbHOE, LIEJIOE YHUCIIO; UCIIOIb30BaTh
11 MPU3HAKHU JIEIIMMOCTH LENBIX YUCEN, PA3J0KEHUE YUCIIa HA IPOCThIE
MHOKUTENHN JUIsl PELICHUS 3aa4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHD C PALlMOHAIBHBIM [T0OKA3aTeIeM
13 OnepupoBaTh MOHATUSAMH: Jiorapu(M UYWCHIA, JIECATHYHBIE H
' HaTypajbHbIE JOrapupMbl
2 VYpaBHEHHUsI U HEPABEHCTBA
[TpumensaTh cBoOicTBa cTemeHM i NpeoOpa3oBaHMs BbIPAXKEHUH,
2.1 OIEpUpPOBATh MOHATHAMM: IIOKA3aTEIbHOE YPaBHEHUE U HEPABEHCTBO;
pelaTbe OCHOBHBIE TUIIBI TI0KA3aTEIbHBIX YPABHEHUM U HEPABEHCTB
BeinonuATe npeobpa3zoBaHus BBIPAKEHUN, COIEpKAILUX JIOTapH(pMBbI;
Y ONEpUPOBATh  MOHATUSAMHU:  JIOTApU(PMUYECKOE  ypaBHEHUE U
' HEPaBEHCTBO; PeIIaTh OCHOBHBIE TUIIBI JIOTAPU(PMUUECKUX YpaBHEHUI
Y HEPaBEHCTB
2.3 HaxoauTs perieHus npocTelmux TPUroHOMETPUIECKIX HEPABEHCTB
OnepupoBaTh MOHATHSAMH: CHCTEMa JIMHEHWHBIX YpPaBHEHMH U €€
2.4 pEIIEHNE; NCII0JIB30BATh CUCTEMY JIMHENHBIX YPABHEHUH Ul PELICHHUS
MIPAKTUYECKUX 3a7a4
25 Haxomute pemieHHss DOPOCTEHIIMX CUCTEM M COBOKYITHOCTEH
' palOHaIbHBIX YPABHEHUN U HEPABEHCTB
MogenupoBaTh peajbHble CUTYyallUd Ha SI3bIKE alreOpbl, COCTABIATH
25 BBIPAXECHUSI, YPABHEHM I, HEPABEHCTBA M CUCTEMBI 110 YCIIOBUIO 3a/1a4H,
' UCCJIE0BAaTh TIOCTPOEHHBIE MOJEIM C HCIIOJIB30BAHMEM arapara
anreopsl
3 Oynkmn 1 rpaduku
OnepupoBaTh MOHATHUAMH: NepHOAWYEcKas (QYHKIMSA, MPOMEKYTKH
31 MOHOTOHHOCTH (DYHKIIMH, TOUYKH IKCTpeMyMa (pyHKLMU, HanOoJbIIee U

HaMMCHBIICC 3HAUYCHUA (1)YHKI_[I/II/I Ha MPOMCIKYTKC; NCIIOJIb30BATh UX IJISA

WCCIIeIOBaHUS (PYHKIINH, 3aJaHHOU TpaduKoM




OnepupoBaTh MOHATHAMU: TpaduKy MOKa3aTeIbHOM, JTorapupMHUUECKOR

3.2 U TPUTOHOMETPHUYECKUX (DYHKIMK; M300pakaTh WX Ha KOOPAMHATHOMN
IUTOCKOCTHU U UCTIONIb30BATh JUIS PEIICHHs YPaBHEHUH U HEPAaBEHCTB
N300pakaTh Ha KOOPAMHATHOW TIUIOCKOCTH TpapuKu JTUHEWHBIX
3.3 YPaBHEHUH M HCHOJb30BATH WX JJS PELICHUS CHCTEMbl JIMHEWHBIX
ypaBHEHUI
34 Hcnonb3oBate Tpaduku (GYHKUUN A HCCIEIOBAHUS MPOIECCOB H
' 3aBUCUMOCTEH U3 JPYrux y4yeOHBIX AUCLUILINH
4 Hauana maremMaTHueckoro aHajimsa
OnepupoBaTh MOHATUAMU: HeNpepbiBHAs (YHKLIMSA, TPOU3BOIHAS
4.1 (YHKIMM; HCIIOJIb30BATh TE€OMETPUYECKUI U (PU3NYECKUH CMBICI
IPOM3BOIHON JJIS pelIeHus 3a/1a4
42 HaxonuTe npou3BOJHBIE 3JEMEHTapHBIX (YHKLUUH, BBIYUCIATH
' MPOM3BOJIHBIE CYMMBI, IPOU3BEICHHSI, YACTHOTO (PYHKIIUH
Hcnonp30BaTh MPOU3BOJIHYIO Ui MCCIEAOBAHUS (YHKIMM Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHATH PE3yJbTaThl UCCIEI0BaAHUS
K IIOCTPOCHHIO TPaPUKOB
44 Mcronp30BaTh MPOU3BOAHYIO U HAXOKICHUS HAWIYYIIETO PEIICHHS
' B IIPUKJIA/IHBIX, B TOM YHCJIE€ COLUAIBbHO-3KOHOMUYECKHUX, 3a1auax
45 OnepupoBaTh TOHATHSIMHU: TEPBOOOpa3Hasi M HMHTErpall; IOHUMATh
' reoMeTpHUECKUil U (PU3NYECKUN CMBICI UHTErpaia
G Haxonute mnepBooOpa3Hble 3J€MEHTapHBIX (DYHKIMHA, BBIYUCIATDH
' uHTerpain no gopmyne Hototona — Jleitbuuna
47 Pemrate mpukiagHbIe 321291, B TOM YHCIIE COIIMATBHO-3KOHOMUYECKOTO

u (I)I/BI/ILIGCKOFO XapakTepa, CpeACTBaAMU MAaTECMAaTUUCCKOT O aHAJIN3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

Kon
1 Yucna v BBIYKCICHUS
Panmonanbupie  uncna. OOBIKHOBEHHBIE M JAECATHYHBIC JIPOOM, TIPOLIEHTHI,
OeCKOHEeuHble  IepuoguuecKue  Jpobu. ApudmeTnueckue omnepanuu ¢
11 paloHaIbHBIMU YHCIaMU, IpeoOpa30oBaHMsI UNCIIOBbIX BbipaxkeHUil. [Ipumenenue
JpoOel ¥ MPOLEHTOB Ul PELIeHUs MPUKIAIHBIX 33aJad U3 Pa3JInYHbIX OTpaciel
3HAHUM U PEAIbHON KU3HHU
JenictBuTenpHble  uyMcia.  PalvoHanbHbIE W HPpPALMOHAIBHBIE  YHUCIIA.
1.2 Apudmernueckue omnepanuu C ACHCTBUTEIbHBIMM YMciaaMu. [IpuOmxEéHHbIE
BBIUMCJIEHMS], [IPaBUJIa OKPYTJICHUS, IPUKHJIKA U OLIEHKA pe3yJIbTaTa BbIUYMCICHUN
Crenenp ¢ nensiM mokasareneMm. CranmaptHas Gopma 3amucu JeicTBUTENEHOTO
1.3 yucia. Mcnonp3oBanue noaxosieid popMbl 3arucy AeHCTBUTENBHBIX YUCEIT JUIS
pelIeHHs IPaKTUYECKUX 3a]a4 U IPECTaBICHUs JaHHBIX
14 Apudmerndeckuii KOpeHb HaTypaIbHOU cTreneHu. JlelicTBus ¢ apuMEeTHIECKUMH
' KOPHSIMM HaTypaJbHON CTEIIEHH
L5 CuHyC, KOCHMHYC M TaHI€HC YMCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTaHT€HC YHUCIIOBOIO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxxaecTBa U TOKJIECTBEHHBIE TPEOOpa3OBaHUS
95 [TpeoGpa3oBanue TPUTOHOMETPUUECKHUX BBIPAKECHUI. OcHoBHBIE
' TPUTOHOMETpHUUECKHUE (HOPMYJIIbI
23 VYpaBHeHue, kopeHb ypaBHeHUs. HepaBeHCTBO, perieHue HepaBeHCTBa. MeToj
' MHTEPBAJIOB
2.4 Pemenue nensx U ApoOHO-pAIMOHANBHBIX YPaBHEHUH U HEPABEHCTB
2.5 Pemenue nppanoHalbHBIX YpaBHEHUN U HEPABEHCTB
2.6 Pemenne TpUroHOMeTpUUECKUX ypaBHEHUI
27 [IpumeHeHne ypaBHEHUI M HEPABEHCTB K PEIICHUIO MAaTEMaTHMYECKHUX 3aJad U
' 3aJ1a4 U3 pa3IU4HbIX 00J1aCcTel HayKu U peanibHON )KU3HU
3 OyHKIMH U TpaduKu




31 Oyukius, cnocodsl 3amanusa pyakuun. ['paduk ¢yHkumuu. B3aumuao oOpaTHbIE
' byHKIUHA
3.9 Ob6nacte ompeneneHuss ¥ MHOXeCTBO 3HadeHuil (yHkuumu. Hymu Qynkuumu.
' [IpomexyTKH 3HAKOMOCTOSHCTBA. YETHBIC M HEUETHBIC (PYHKIIUU
33 CrenenHass (GyHKUMS C HaTypaJbHBIM M LEJbIM ToKazareneM. EE cBolicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpPHS N-0i CTENEHU
34 TpuronomeTrpuyeckasi OKpy>KHOCTb, OIIPEIEICHUE TPUTOHOMETPUYECKUX (PYHKIIUH
' YKCJIOBOTO apryMeHTa
4 Hauana maTtemaTndeckoro aHaausa
11 [MocnenoBareabHOCTH, CIOCOOBI 3alaHUs MOCeNoBaTeIbHOCTEH. MOHOTOHHBIE
' MOCIIEI0BATEIbHOCTH
ApudmeTrnueckass M TeoMeTpuueckas mnporpeccuu. beckoHeuHo yObIBaroIas
4 reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YOBIBAIOIIEH T'€OMETPHUIECKOM
' nporpeccur. opmyna CIOXKHBIX MPOLEHTOB. Mcoib30BaHUE MPOTPECCHH IS
pelIeHNs peallbHbIX 3a]a4 IPUKJIaJHOI0 XapaKTepa
5 MHoxecTBa U JIOTHKA
MHoOXecTBO, omepanuu HajJ MHOXecTBaMu. J[luarpammbl Oinepa — Benna.
5.1 [IpuMeHeHre TEeOpPEeTUKO-MHOKECTBEHHOrO armapara A OMNUCAHUS PealbHbBIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIeICTBUE, 10KA3aTEIBCTBO
11 KUIIACC
Kon IIpoBepsieMblii JJIEMEHT COAePKAHUSA
1 Yucna v BIYUCICHUS
1.1 Harypanbnbie u nensie yncna. [Ipu3Haku AEITMMOCTH UEIBIX YUCEI
1.2 Crenensb ¢ pallmoHaIbHBIM MTOKa3zaresaeM. CBOWCTBA CTENEHU
1.3 Jlorapudm yucna. JlecaTuuHble U HaTypaibHbIE JOrapu(MbI
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 [IpeoOpa3zoBanue BbIpaXeHH, coepKalux Jorapudmsl
59 [IpeoOpazoBanue BEIpaKEHHA, COAEPIKALINX CTEIIEHH C PAlMOHATBHBIM
' MoKa3aresieM
2.3 [TprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB




2.4

Iloka3arenbHble ypaBHEHUs U HEPABEHCTBA

2.5 Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA
26 Cucrtembl JIMHEHHBIX ypaBHEHUM. PellleHne NpUKIAAHBIX 3a/lad C MOMOIIBIO
' CHUCTEMBI JINHEWHBIX YPAaBHEHUI
2.7 CucreMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUM U HEPABEHCTB
28 IIpuMmeHeHNnEe ypaBHEHHMH, CUCTEM M HEPABEHCTB K DPEIICHUI0 MAaTEMAaTUYECKUX
' 3a[a4 ¥ 3a/1a4 U3 Pa3JInYHbIX 00JIaCTe HAYKU U peaslbHOW )KU3HU
3 OyHKIUYU U TpapUKU
Oynkuus. Ilepuonuueckne ¢yakmuu. [IpoMeXyTKH MOHOTOHHOCTH (DYHKIIWU.
3.1 Makcumymbl U1 MUHUMYMBI GyHKIIMA. Haunbonpliee m HauMeHbIee 3HAYCHHE
(YHKIIMHM Ha IPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.3 [oxa3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
3.4 Hcnonb3oBanue rpagukoB pyHKIUHI AJ1s peLIeHNs] ypaBHEHUH 1 JIMHEHMHBIX CUCTEM
Hcnonb3oBanue rpapukoB (GYHKUMNA JUIs  HCCIENOBAaHUS IPOLECCOB U
3.5 3aBHCUMOCTEH, KOTOphIE BO3HUKAIOT NMPH PEHICHWH 33Jad W3 JPYIHX Yy4eOHBIX
IIPEIMETOB U PEAJIbHOM KU3HU
4 Hauvana maremMaTnyeckoro aHaamsa
4.1 HenpepsbiBable QyHKIIMH. MeTOa MHTEPBAIOB JJIS pEIIEHUs] HEPABEHCTB
4.2 [TpousBonHas Gpynkiuu. ['eomerpuueckuii 1 GpuU3NIECKUN CMBICT TPOU3BOTHON
43 [Tpou3BosHbIe 37MeMEHTapHBIX (QYyHKIUH. DOpMyINIbl HaAXOXIEHUS MPOU3BOJHOMN
' CYMMBI, IPOU3BEICHMS U YACTHOTO (QYHKIUI
[Ipumenenne npou3BOAHON K HCCIENOBAaHUIO (DYHKIMH Ha MOHOTOHHOCTh U
4.4 sKcTpeMyMbl. Haxoxnenue HauOombIero 1 HauMEHbIIEro 3Ha4eHus: PyHKIMHY Ha
OTpE3Ke
[IpumeHenne mNpoOU3BOMHOM Il HAXOXKJIEHUS HAWIy4lIero peuieHus B
4.5 NPUKIAIHBIX 3ajadax, I OIpeAeNeHUs CKOPOCTH Ipolecca, 3aJaHHOTrOo
dbopmyroi niu rpaguKoM
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX
47 WuTerpain, ero reometpudeckuii u pusndeckuii cMbici. Beiuncienne nHTerpaia mno

dopmyne Hetorona — JleiiOHuma




IMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NPoBePSIEeMOro
TpeOoBaHUSA

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaMMBbI CPeIHEro
001ero ooOpazoBaHus

Bnanenue merogamu J0Ka3aTeNbCTB, aIlOPUTMaMU pELICHUs 3aady;
yMeHue (GopMynupoBaThb W ONEPUPOBATH MOHSTUSAMU: OIpEAEICHHUE,
aKCUOMa, TeOpeMa, CIEACTBUE, CBOMCTBO, IPU3HAK, OKA3aTEIbCTBO,
paBHOCWIIbHBIE  (OPMYJUpPOBKH;  NPUMEHATH  HUX;  yYMEHHUE
dopMynupoBaTh O0paTHOE M INPOTHBOIOIOXKHOE YTBEPXKJICHHE,
OPUBOAUTH MPUMEPbl M KOHTPIPUMEPHI, HCIOIb30BaTh METOA
MaTeMaTUYeCKON MHAYKIIUU; IPOBOJUTH J0KA3aTEIbHbIE PACCYXKACHUS
OpU  pellleHUM 3a/ay, OLCHHWBAaTh JIOTMYECKYI IPAaBUIBHOCTb
pacCcyX/IeHHUW; yMEHHME OIEepUpOBaTh IMOHITUSIMM: MHOXKECTBO,
OJMHOXECTBO, ONEpaI HaJ] MHOXECTBAMH; YMEHHE HCII0JIb30BaTh
TEOPETUKO-MHOKECTBEHHbI  anmapar Uil OIUCaHUS  pPeaJbHBIX
IPOLIECCOB U SIBIICHUM U IIPU PELICHUH 3a]a4, B TOM YUCIIE U3 JPYTUX
y4eOHBIX IPEIMETOB; YMEHHE ONIEPUPOBATH OHATUAMU: Tpad, CBA3HbII
rpad, AepeBo, LUKI, rpad Ha IUIOCKOCTH; yMEHHE 3ajJaBaTh M
OMMCHIBATh Tpadbl pa3IMUHbIMU CIIOCOOAMU; UCIIOIb30BaTh Tpadbl MpH

peUICHUN 3a/1a1

YMeHue onepupoBaTh MOHATUSAMU: HATYPAIBHOE YHCIIO, LIEJIOE YUCIIO,
CTEIEHb C LEJIBbIM MI0Ka3aTesIeM, KOPEHb HAaTypalbHOM CTENEHH, CTEIICHb
C PpalMOHAIBHBIM IIOKa3aTelleM, CTENEHb C  JIEHCTBUTEIIbHBIM
nokasareiaeM, JiorapuM UWCla, CHHYC, KOCHHYC M TaHI€HC
IIPOU3BOJIBHOIO YHCIIA, OCTATOK I10 MOIYJIIO, PAallMOHAJIBHOE YHUCIIO,
UPPALMOHAIBHOE  YHUCIIO, MHOXECTBA  HATypaJbHBIX,  IEJIBIX,
palMOHAIBHBIX, JCUCTBUTENBHBIX 4YHUCEN; YMEHHE HCIIOIb30BATh
MPU3HAKU JETMMOCTH, HAUMEHbIINN OOUIMI enuTeah U HauMEHbIIIee
o01iee kpaTHOe, AITOpUTM EBKIIMAA Mpu peleHuu 3a/1a4; 3HaKOMCTBO
C pa3JIMYHBIMM TO3ULIUOHHBIMM CHCTEMaMH CYHMCIICHMS; YMEHHE
BBINOJIHATH BBIYMCIICHUE 3HAUEHUH U NMpeoOpa3oBaHUs BhIPaKEHHUH CO

CTeNeHsIMH U JiorapudmMamu, npeoOpa3zoBaHus IpOOHO-pallMOHATbHBIX




BBIPQXCHUI; YMEHUE ONEPUPOBATH MOHATHAMM: MOCIEN0BATENBHOCTD,
apudMeTHuecKass ~ Iporpeccusi,  reoMeTpuyeckas  Iporpeccus,
OeckOHEYHO YyObIBalolasi TIE€OMETpUYEcKas IPOrpeccus; yMEHUE
3ajjaBaTh  IOCIENOBATE€IbHOCTH, B TOM 4YHCIE C IOMOIIbIO
PeKyppeHTHBIX  (OpMyJT;, yYMEHHE ONEpUPOBaTh  MOHITHUAMHU:
KOMIIJIEKCHOE YMCJI0, CONPsKEHHbIE KOMIUIEKCHBIE YHCIIa, MOLYJb U
apryMeHT KOMILJIEKCHOTO 4Hcia, (opMa 3amucu KOMIUIEKCHBIX YHCEIN
(reomeTpuyeckas, TPUIOHOMETpUYECKas U anredpaudeckas); yMeTb
POU3BOJIUTH apH(PMETHUECKUE EHCTBHS ¢ KOMILJICKCHBIMH YHCIIAMH;
OPUBOAUTH  NPUMEPbl  HCIHOJb30BAHMUSA  KOMIUIEKCHBIX  YHCEI;
ONEpUpPOBaTh MOHATUAMU: MaTpuua 2X2 u 3%3, omnpenenuTenb

MaTpulbI, FeOMeTpI/IquKHﬁ CMBICJT OIIPCACIINUTCIIA

YMeHue onepupoBaTh MOHATUAMU: PAllMOHAIIBHBIC, UPPALIUOHAJIbHBIC,
[I0Ka3aTelbHbIE, CTEIIEHHBIE, JIOrapu(MUIECKUE, TPUTOHOMETPUUECKHE
YPaBHEHHs M HEPABEHCTBA, HX CHUCTEMbI; YMEHHME OIEPUPOBaTh
MOHSTUSIMU: TOXJIECTBO, TOKIECTBEHHOE TPE0Opa3OBaHue, ypaBHEHHE,
HEPABEHCTBO, CHCTEMa YPaBHEHUN M HEPABEHCTB, PaBHOCHJIBHOCTb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME peulaTb YpPaBHEHWS,
HEPABEHCTBA U CHCTEMBI C IIOMOIIBIO PA3JIMYHBIX NPUEMOB; pelIaTh
YpAaBHEHUs, HEPABEHCTBA W CHCTEMBI C IMapaMeTpoM; IPUMEHATH
YpaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI I PEILIEHUS MATEMATUYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTel HayKu U pealbHOM KU3HU

YMeHue onepupoBaTh MOHATHAMH: (QYHKIHS, 4YETHOCTb (YHKIUH,
NEPUOJIMYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (PYHKIMH, HauOoJIbllIee U HAaMMEHbIIee 3HaUeHUs
(GyHKIMUM Ha TPOMEXYTKEe, HemnpepbiBHas (YHKIHS, aCUMOTOTHI
rpajpuxka ¢GyHKUIMM, TepBas W BTOpas NpPOU3BOJHAs (yHKIUH,
reoMeTpHUecKuil 1 (PU3NYECKUl CMBICI TPOU3BOIHOM, NEpPBOOOpa3Has,
OnpeAenéHHbI MHTErpajl; yMEHHE HaXOIUTh AaCHUMITOTHI Tpaduka
(yHKLIMU; YMEHHE BBIUMCIATH IMPOU3BOJHBIE CYMMBI, IIPOU3BEICHHUS,
YaCTHOTO U KOMIO3UIMHN (PYHKIHMH, HAXOIUTh YpaBHEHHE KacaTeIbHOU
K TpaguKy QYHKINU; YMEHHE HAXOIUTh MPOU3BOIHBIC 3JIEMEHTAPHBIX
GbyHKIMI; yMEHHE HCIOIb30BaTh MPOM3BOJHYIO AJI MCCIEI0BaHUS
GbyHKUIMH, HAXOIUTh HAUOOJIBIINE M HAUMEHbIINE 3HAaYeHUs (DYHKIIMA;
CTpPOUTh TIpadUKM MHOTOYJIEHOB C HCIOJIb30BaHUEM aImapara

MATEMAaTHYICCKOI'O aHajin3a, NPpUMCHATH MMPOU3BOAHYIO JJIsL




HaxOXKJCHUs HAWIy4llero pelleHUus B IPUKIAIHBIX, B TOM 4YHUCIE
COLMAIBHO-9KOHOMHYECKUX U  (U3MYECKUX 3a/a4yax; HaxXxoIUTb
wiomaan U oO0bEMBI (QUTyp € TIOMOIIBIO HMHTErpayia; MPUBOIUTH
IpUMEpPBl  MAaTEMAaTHYECKOT0  MOJCIHUPOBAaHUA  C  IIOMOILIBIO

Qg epeHIaIbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMH: Tpapuk (yHKIHH, oOpaTHas
GYHKIMS, KOMITO3MIUS QYHKIMH, JIUHEeWHas (QyHKIMS, KBaJApaTHIHAas
¢byukuus, — pauumoHanbHas — (QYHKOHUS,  CTEHeHHas  (QyHKIHA,
TPUTOHOMETpHUYEeCKHe (YHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHE
¢byHKUIMHM, TOKa3aTenbHAas M Jorapugmuyeckas (yHKIHUW; YMEHHE
CTPOUTH IpadMKH W3YYCHHBIX (YHKIHMH, BBIIOIHATH MTPeoOpa3oBaHus
rpaduKoB (PYHKIUH, HCIIOIB30BaTh IPa(UKH I U3YYIEHUS IPOIIECCOB
Y 3aBUCHMOCTEH, IPU PELICHUH 33/1a4 U3 JPYTUX YUEOHBIX MPEAMETOB
U 33/1a4 U3 pEaJbHOH JKU3HU; BBIpAXaTh (HOpMyJIaMH 3aBUCUMOCTH
MEK/1y BeIMYMHAMM; UCIIONIB30BaTh CBOMCTBA U rpaduKku GyHKIUH [1s
peleHns ypaBHEHUH, HEpaBEHCTB | 33/1a4 C TapaMeTpaMu; H300pakaTh
Ha KOOpAMHATHOW TUIOCKOCTH MHOMKECTBA pEIICHHH YpaBHEHHIA,

HCPABCHCTB U UX CUCTCM

YMeHue pemiarb TEKCTOBBIE 33Jla4M Pa3HbIX THIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, JOJIM U YaCTH, Ha JBM)KEHHUE, pa0OTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJIOTH, 3314 U3 00JIaCTH yIIPaBICHUS JIUYHBIMUA U CEMEHHBIMU
(¢uHaHCAMM); COCTABIATH BBIPAYKEHMsI, YpaBHEHHs, HEPABEHCTBA U UX
CHUCTEMBI 110 YCJIOBHIO 3a/1a4M, HUCCIEJOBATh IIOJ[yYEHHOE PEIICHUE H
OLIEHUBATh MPABJONOJA00HOCTh PE3YJIbTATOB; YMEHHE MOJECINPOBAThH
peanbHbIe CUTYallMM HA SI3bIKE MAaTEMATHKH; COCTABIIATH BBIPAKECHMS,
YpaBHEHUs, HEPABCHCTBA M UX CUCTEMBl II0 YCJIOBHUIO 3a1auH,
HCCIIE0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHMEM allapara

anreOpbl, HHTEPIIPETUPOBATD MOJYYSHHBIH pe3yabTar

YMeHue onepupoBaTh IOHATUSMH: CpelHee apu(pMeTHYecKoe,
MearaHa, Haubosblliee M HaUMEHbIIIee 3HAUYEHUs, pa3Max, AUCIIEpCHs,
CTaHJApTHOE OTKJIOHEHHME YHMCIOBOrOo Habopa; yMEHHE H3BIIEKATh,
MHTEPIPETUPOBATh MH(GOPMALMIO, MPEJCTABIECHHYIO B TaOiauIax, Ha
auarpaMmax, rpadukax, OTpakarolyto CBOWCTBA peabHBIX MTPOLECCOB
U SBIEHUH; NPENCTaBIATh HMH(POpPMALMIO C TOMOIIBIO TaOIHUI U

AuarpaMM; HUCCICNOBATb CTATUCTUUCCKHUE JAaHHBIC, B TOM YHCIC C




NpUMEHEHHEM TIpaUyecKuX METOJOB U 3JIEKTPOHHBIX CPEJCTB;
rpaMuecKu HcCCle0BaTb COBMECTHbIE HAOJIOJEHUS C IOMOILIbIO

JMarpaMM pacCenBaHUs U JIMHEMHOWU perpeccuu

YMeHHe OnepupoBaTh MOHATUAMU: CIYYalHBIA OIBIT U CIIy4ailHOE
COOBITHE, BEPOSITHOCTH CIy4allHOro COOBITUS; YMEHHME BBIYMCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TI'pa)UUeCKUX METO/OB; MPUMEHSTH
(GOopMyIbI CIOXKEHUS U YMHOXEHUs BEpOSITHOCTEH, (hOpMyIy MOJIHOM
BEpOATHOCTH, Qopmyny bepHymiu, koMOuHaTopHble (aKTBl U
(GopMynbl; OLIEHUMBAaTb BEPOSTHOCTH pEAIbHBIX COOBITHI; yMeHHE
OIEpUPOBATh IOHATHAMM: CiIy4yalHas BEJIMYMHA, paclpeelieHue
BEPOATHOCTEH, MATEMaTHYECKOE OXKUAAHNE, TUCIIEPCHUSI U CTaHAAPTHOE
OTKJIOHEHHE CIIy4allHOM BEIWYMHbI, (YHKUUU paclpeiesieHus Hu
IUIOTHOCTH ~ PaBHOMEPHOIO,  II0OKA3aTe€IbHOTO W  HOPMAJIBHOIO
pacupeneneHnid; yMEHHE HCIIOJIb30BaTh  CBOMCTBA  M3YYEHHBIX
pacnpeneneHui Ul pelieHys 3aa4; 3HaKOMCTBO C MIOHATUSAMU: 3aKOH
OONIBIIMX YHCEN, METOJbl BBIOOPOYHBIX MCCIECIOBAHHUN; yMEHHE
OPUBOANUTh TIPUMEpBl MPOSBICHUS 3aKOHa OOJBIIMX 4YHCET B
OPUPOJHBIX W OOINECTBEHHBIX SBJICHUSX; YMEHHE ONEpUPOBATH
NOHATUAMM: COYETAHME, IEPECTAHOBKA, YHUCJIO COYETAaHUH, YHUCIIO
NepecTaHoBOK; OnHOM HpIOTOHA; yMEHHE MPUMEHATh KOMOWHATOPHEIE
(bakThl U pacCyXAeHUs Ui pelIeHHs 3a/1ad; OLEHUBATh BEPOSTHOCTH
peaIbHbIX ~ COOBITUH; COCTaBJIATH BEPOATHOCTHYIO  MOJENIb U

UHTEPIPETUPOBATH MOJTYYEHHBIA PE3yJIbTaT

YMeHue onepupoBarh IMOHATHUSAMU: TO4YKa, MpsMas, IUIOCKOCTD,
IPOCTPAaHCTBO, OTPE30K, JydY, BEJIUYMHA YyINA, IUIOCKHH Yrod,
JBYTPaHHBIA yroJl, TPEXIPAHHBIM Yroj, CKPELIMBAIOIIUECS NpPSMBIE,
NapajuIeIbHOCTh U NEPIEHANKYISAPHOCTD MPSAMBIX U MIIOCKOCTEH, yro
MEXy NPSAMBIMH, YroJl MEXKIY IPSIMON M IJIOCKOCTBIO, YIOJ MEXAY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH J10 IJIOCKOCTH, PACCTOSIHUE MEXKTY
NPSIMBIMHU, PAcCTOSIHUE MEXAY IUIOCKOCTSMH; YMEHHE HCIIONIb30BaTh
IpU pEelIeHWH 3aJa4y HU3y4YeHHble (AKThl U TEOPEMbI IIAHUMETPUU;
YMEHHUE OLIEHUBATh pPa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHPA; CTPOUTh
MaTeMaTHYeCKUe MOJETU C TOMOIIbI0 T€OMETPUYECKUX TOHATHI U

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU ITPAKTHYCCKUC 3aa4n
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YMeHne onepupoBaTh NOHATHAMM: IUIOMAb GUrypbl, 00bEM PUTYpHI,
MHOTOTPaHHHUK, IPaBUIIbHBI MHOTOIPAaHHUK, CEYCHNE MHOTOTPAaHHHKA,
Ky0, mapajienenurnes, npu3Ma, nmupampaa, ¢urypa u MOBEPXHOCTb
BpallleH!s, WINHIP, KOHYC, 1map, cdepa, miomans cdepsl, miIomaib
MOBEPXHOCTU MUPAMUBI, MPU3MBI, KOHYCa, HUIMHIpA, 00BEM KyOa,
IPSMOYTOJIBHOTO TapajuIe/ICIHIea, TUPAMH/IbI, TPU3MBI, [WINHADPA,
KOHYyCa, Iapa, pa3BépTKa MOBEPXHOCTH, CEUCHHS KOHYCa U LWIMHIPA,
napajulelbHble OCH WM OCHOBAaHHMIO, CEUCHHE IIapa, IUIOCKOCTD,
Kacaromasacs cepsl, HWINHAPA, KOHYCa; YMEHHE CTPOUTb CEUCHUE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPaHHHUKH, (PUTYPHI U TOBEPXHOCTH
BpAllleHUs, UX CEYEHHUs, B TOM YHCIE C IOMOIIBIO 3JIEKTPOHHBIX
CPE/ICTB; YMEHHE TIPHUMEHSATh CBOHCTBA T'E€OMETPHUYECKHX (HUTYD,
CaMOCTOSITENIbHO (HOPMYITUPOBATh OINPEACICHUS H3ydaeMbIX (QUryp,
BBIJIBUTaTh THIIOTE3bl O CBOWCTBAX M MpPU3HAKaX T'€OMETPHYECKHX
¢uryp, oOOCHOBBIBATH WJIM OIPOBEPraTh HX; YMEHHE IIPOBOIHTH
KJIacCU(PUKAUIO (QUTYp IO pa3IMYHBIM NPU3HAKAM, BBIIOJIHATH

HCO6XOI{I/IMI)IC AOHNOJHHUTECIbHBIC ITIOCTPOCHUA

11

YMeHue omepupoBarh IMOHATHSAMH: JBM)KCHHE B IPOCTPAHCTBE,
napauleNbHbIA MepeHoC, CHMMETPHSI Ha TUIOCKOCTH U B MIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TMOAOOHs, MOIAOOHBIE (GUTYpHI; yMEHHE
pacro3HaBaTh paBHbIE U MOJ00HBIE (PUTYPBI, B TOM YHCIIe B TIPUPO/IE,
HCKYCCTBE, apXUTEKTYypE; MCIOJIb30BaTh T€OMETPUUECKHE OTHOIICHUS
MpHU pelIeHUH 3a7ad; HAXOJUTh T€OMETPUUYECKUE BEIMUYWHBI (IJIMHA,
yroji, Iuionanab, o0bEM) MpU peuieHuH 3a7ad U3 JPYrux ydeOHBIX
MPEIMETOB U U3 PEAIbHOM KU3HU; YMEHUE BHIYUCIISATH T€OMETPUIECKHE
BEIIMYUHBI (JIJTUHA, YroJI, IUIONIA/b, 00BEM, TUIONIAAL MOBEPXHOCTH),
UCIIONB3YSl M3Y4YEeHHbIE (OPMYIBI U METOMBbI, B TOM YHCIIE: IUIOIMAIb
MTOBEPXHOCTH ITUPAMH/IBI, IIPU3MBI, KOHYCA, IIHJIHHJIPA, TUIOMIAIb CHEpHI;
00BEM Ky0a, IPSIMOYTOIBHOTO Mapauieenureaa, TUpaMuIbl, TPU3MBI,
MWINHIPA, KOHYCA, IMapa; YMEHHE HaXOJUTh OTHOIICHHE OO0BEMOB

NoJ00HBIX (uUryp

12

YMeHue OIICpHUPOBATH IOHATHUAMMU MMpAMOYTOJIbHAA cucrema
KOOpJAUHAT, BEKTOP, KOOPAUHATBEI TOYKH, KOOPAUHATEI BEKTOpPA, CyMMa
BCKTOPOB, MPOU3BCACHUC BCKTOPA HA YUCIIO, PA3JIOKCHUC BCKTOpA I10
6a3I/ICY, CKaJIIpHOC MNPOU3BCACHUEC, BCKTOPHOC IMPOU3BECACHUC, YTOJI

MCKOAY BCKTOPAMH;, YMCHUC HUCIIOJIB30BaTh BCKTOpHBIﬁ u




KOOpI[HHaTHBIf/'I MCTOJ IJIA PCIICHHUA TCOMCTPHUYCCKUX 3aad U 3ajayd

JIPYTUX y4eOHBIX MPEIMETOB

13

YMeHue BbIOMpaTh MNOAXOASIIMNA METOJ JUIsl pelleHus 3ajauu;
MOHUMAaHWE 3HAYMMOCTM MATEMAaTUKH B H3YyYEHUU MPUPOJIHBIX U
OOLIECTBEHHBIX MPOIECCOB M SBJICHWM; YMEHHE paclO3HaBaTh
MPOSIBJICHUE 3aKOHOB MATEMAaTHKW B HMCKYCCTBE, YMEHHUE MPUBOJIUTH
MpUMEPbl MAaTEeMaTUYECKUX OTKPBITUH POCCUHUCKOM HW MHUPOBOM

MaTEeMaTU4YeCKON HayKu




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

Kon

1 Hucna u BIYUCICHUS

11 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOoCTH HEbIX YUCell

12 Pammonanbupie  uyucna. OOBIKHOBEHHBIE W JIECSATUYHBIE APOOM, MPOICHTHI,
' OCCKOHEYHBIC TTEPUOTUUECKHE TpodH

. Apudmernueckuil KopeHb HaTypabHOM cTeneHu. JledcTBuUs ¢ apupMeTUIECKUMU
' KOPHSIMH HAaTypaJIbHOW CTETICHU

14 Crenenp ¢ wnenbiM mokazateneM. CTemeHb € PAalMOHAIBHBIM TIOKA3aTENIEM.
' CBoiicTBa creneHu

15 CuHyc, KOCHHYC M TaHTE€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YMCIIOBOIO apryMeHTa

1.6 Jlorapudm umcna. JlecaTUuHbIe U HATYypaJIbHbIE JTOrapH(pMbI

JlelicTBUTENnbHbIE uncna. ApupMeTHyecKue Omnepauuu ¢ JIeHCTBUTEIbHBIMU
1.7 gyrciaamu. [TpuGnmxEHHbBIC BRIYMCIICHUS, TIPABUIIa OKPYTIICHUS, TPUKH/IKA U OLICHKA
pe3yibTaTa BHIYMCICHUN

1.8 [TpeoOpa3oBanue BoIpaxKeHUH

1.9 KomriekcHele yncna
2 VYpaBHEHUS U HEPAaBEHCTBA

2.1 Lenbie u 1poOHO-paIOHAIbHBIE YPaBHEHUS

2.2 HppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuuecknue ypaBHEHUS

2.4 [TokazarenabHble U IOTapUPMUUYECKIE YPAaBHEHUS

2.5 Lenble u 1poOGHO-palioHaIbHbIE HEPABEHCTBA

2.6 WppanmonansHble HepaBeHCTBA

2.7 [TokazarenbHble U IorapupMUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBeHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHUIN U HEPABEHCTB

2.10 VYpaBHeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
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Matpuia cucTeMsl JIMHEWHBIX ypaBHEHUN. ONpeennTeNnb MaTpULIbI

3 OyHKIMH U TpaPuKH
31 @ynkius, crnocodsl 3axanus ¢GyHkuuu. 'paduk GyHkuuu. Bzaumao oOpaTHbIe
' ¢dbynkuun. Y€rHbie 1 HeuéTHBIC QyHKIMU. [leprnoanyeckue GyHKIMN
Ob6nacTh ompeneraeHuss U MHOXKECTBO 3HaueHuWd ¢yHkiuu. Hymu dyHkum.
3.2 [IpomMexxyTKH  3HAKOMOCTOSIHCTBA. |IpOMEXYTKM MOHOTOHHOCTH  (DYHKITUH.
' MakcuMymbl 1 MUHUMYMBbl (yHKUIMU. Haubonbliee M HanMeHblllee 3HAYCHHE
(GyHKIHMU Ha TPOMEXKYTKE
33 CrenenHast (yHKIUS C HaTypalbHBIM U IIENIBIM IMOKa3ateneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS N-0i CTEIICHU
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpapuKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUU, UX CBOMCTBA U TpaduKH
36 Touku pa3psiBa. Acumnrtorel rpadukoB ¢yHkuuid. CpoiicTBa (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEMN
3.8 Apudmernueckas u reomeTpudeckas nporpeccuu. opmMyiia CI0XHBIX POLIEHTOB
4 Havana marematuyeckoro ananusa
4.1 [TpousBonnas ¢pynkiuu. [IpousBoiHbIE 371eMEHTAPHBIX (PYHKIIHIA
[IpuMeHeHne NPOU3BOAHOM K HMCCIEJOBAHMIO (YHKIMH Ha MOHOTOHHOCTb M
4.2 skcTpeMyMbl. HaxoxxeHne HauboblIero 1 HaMMEHbIIEro 3HaYeHus! QyHKIUN Ha
OTpE3Ke
4.3 [TepBoobpaznas. MuTerpan
5 MHosxecTBa U JIOTUKA
5.1 MHo3ecTBO, Oniepaluy HaJl MHOKecTBaMu. J{narpammel Oitsiepa — BenHa
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IMIIOCKOCTH
7.2 [IpsiMbIe ¥ TITOCKOCTH B TPOCTPAHCTBE




7.3 MHororpanHuKu
7.4 Tena 1 OBEPXHOCTH BpalCHUS
7.5 Koopaunats! 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJId YYEHUKA

Marematuka: anredpa u Hayajga MaTEMAaTHUYECKOTO aHAJIU3a, TEOMETPHS.
Anrebpa ¥ HavyaJla MaTeMaTUYeckoro aHaiausa (B 2 yactsx), 10-11 kmaccel/ YacTh
1: Mopakosuu A.I'., Cemenos I1.B.; Hacts 2: Mopakosuu A.I'. u 1pyrue; noju

penakiueir Mopakosuua A.I"., O6111eCTBO C OTrpaHUYEHHON OTBETCTBEHHOCTHIO
«1O0L] MHEMO3HHA»

METOANYECKHUE MATEPUAJIBI JISA YYUTEJIA
YMK Anredpa u Hauana MaTeMaTH4ecKoro aHaiausa (B 2 yactsx), 10-11 knaccel

aBT. MopikoBUY

Junaktnyeckue Marepuaisl AjgerOpa Hauajla MaTEMaTUYECKOro aHalln3a aBT.
Epmosa B.I1.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. https://m.edsoo.ru/7f42d862
2. canT «Pewy EM»
4. OTKpbITbIN 6aHK 3agaHnin PUMNU
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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueOHoro kypca «l'eomerpusi» 06a30BOro ypoBHS st
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30oBaHUIO, W TPAAUIMN POCCHUICKOTO 0O0pa3oBaHUS.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUs,
[EJIOCTHOCTh OOLIEKYJIbTYpPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YJarOITUXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus OOYyCJIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX H
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BuTUs oOydaronuxcsi, (GopMuUpoBaHUS (PYHKIMOHAIBHOW MAaTeMaTUYECKOU
IPaMOTHOCTH, U3YUYCHUS PYTUX y4eOHBIX AUCHUILUIUH. PazBuTre y oOydaronmxcs
MPABWIBHBIX MPEICTABICHUN O CYIIHOCTH U MPOUCXOXKICHUU TE€OMETPUUYECKHUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M HACAIBHOIO, XapaKTepe OTPaKECHUS
MaTeMaTHYECKON HAYKOH SIBJIEHUU U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U POJIU MAaTEMATUYECKOTO MOJIECIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHHS YUALLIUXCSl, a
TAaK)K€ KA4eCTB MBIIUICHUS, HEOOXOIUMBIX [JIsi aJanTallid B COBPEMEHHOM
oO1IEeCTBE.

['eomeTpust siBAsieTCS OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCLUIUIMH €CTECTBEHHO-HAYYHON HAIIPaBICHHOCTH, TAK U TYMaHUTapPHOM.

Jlormdeckoe MbllUIeHHE, (HOpMHUpPYEMOE NpPU H3YYEHHH OO0YyYarolIMMHCS
MOHATUMHBIX OCHOB FTEOMETPUU U TTOCTPOCHUU IEMTOYKH JIOTUYECKUX YTBEPKIACHUN
B XOJI€ pELIEHUs T€OMETPUYECKUX 3aJad, YMEHHE BBIIBUTaTh M ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA NMPU PEIICHHHM 337a4 €CTECTBEHHO-
HAyYHOTO IMKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPAXKEHUSI OKPYKAIOLIET0 MHUpPA, YCJIOBUE YCHENIHOTO IMO3HAHUS M AKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTENHLHOCTH. OmnepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yU€OHOM U TPYIOBOM NESITENbHOCTH, SBIISAETCS



OJHUM M3 TPO(PECCHOHATBFHO BAXXKHBIX KayeCTB, MOATOMY aKTyajbHa 3ajada
dbopMupoBaHus |y  OOyYarOIIMXCS ~ MPOCTPAHCTBEHHOTO  MBINIJICHHS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUUECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHMs mporpaMMmbl ydueOHOro kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyuJaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaAHMUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M  JIEHCTBUM, cleuu(UUHBIX
IrE€OMETPUH, BO3MOXKHOCTM  YCIIEIIHOTO  MPOAOJDKEHUS  0Opa3oBaHUs 10
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C ITPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPHUH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HA4YeHA MJIs
00y4aroluXcs CPeAHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTENbHBIX 3aTPyIHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. Takum oOpa3om, oOydaroliuecs Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH OOIIME MAaTEMaTUUECKUE YMEHHUS, CBI3aHHBIE CO
cenn(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme 3T0r0, 0OHI NMEIOT BOZMOXKHOCTh H3yYUTh T€OMETPHIO OoJiee TITyOO0KO, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPHYECKHX 3HAHHUIX B
npo(hecCUOHATBHOM NesSTENbHOCTH.

JlocTmKeHHe LelNM OCBOCHHS MPOrpaMMbl 0OECIIEUMBACTCS PpEIICHUEM
COOTBETCTBYIOIIMX  3amad. [lpuopuTeTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I'eomeTpumn» Ha 6a30BoM ypoBHE B 10—11 kaccax ABIsSIFOTCS:

e (opMHpOBaHHE MPEICTAaBICHUS O TEOMETPUM KaK YacTh MHUPOBOIL

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMHpoBaHHE MTPEICTABICHHUS O MHOTOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4daTh Pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

e (opMupoBaHME YMEHMsI paclo3HaBaTb Ha uYepTekax, MOJEISIX U B
peasbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPAIICHHUS;

e OBJIaJICHUE METOJAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300pa)KEeHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH MOHITHSIMH O
MHOTOTpaHHHMKAX U TeJlaX BPALLEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJAJCHUE  QJITOPUTMAMH  PELIEHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXJeHHS B XOJ€ pEIICHUS CTEPEOMETPHUECKHUX 3aJad WU 3amad C
IPAKTUUECKUM COJIEPKAHUEM;

e DPa3BUTHUE MHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH 00yUaromuxcs,
MO03HABATEJIbHON aKTUBHOCTH, MCCIIEA0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBIIIICHHUS,



e (dopmupoBaHue (YHKIIMOHATEHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHHE Paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHITUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEabHBIX JKU3HECHHBIX CUTyallUAX U MPU U3YYECHUU
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar U1 peleHus PAKTUKO-OPUEHTHPOBAHHBIX 3ajad4,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIC PE3YIIbTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPHUM B HAYaJIE €r0 U3YUYEHU 3a/1a4, PEIIAEMbIX HA YPOBHE HUHTYUTUBHOTO
MO3HAHMs, U OMpPENeIEHHBIM 00pa3oM OpraHuM3OBaHHAs padoTa HaJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHUIO JIOTHUECKOTO U TMPOCTPAHCTBEHHOTO MBIIICHUS,
CTUMYJIMPYET MPOTEKaHUE UHTYUTHUBHBIX IMPOLECCOB, MOTUBUPYET K AAIbHEUIIEMY
W3YYEHUIO IIPEIMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EHHs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YUYaILUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3a7a49 Ha CO3/IaHNE
MIPOCTPAHCTBEHHBIX O0pa30B U 3a7ady HA OINEPUPOBAHHE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue oOpa3a NPOBOJUTCS C OMOPOM HaA HAMISAHOCTh, a
OlepupoOBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHUS OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOHOTO COJIEPKAHUS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TONbKO M0 COAEPKAaTEeIbHBIM JIMHUSAM, HO U 110 ToAaM 00y4YeHus
Ha YpPOBHE CPEIHETO 00IIero 00pa3oBaHMUs.

Conepxxanue o0pa30oBaHHUsS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM IO ToJaM OO0y4YeHHs,
CTPYKTYPHUPOBAaHO TakuM o0O0Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUUYECKUMHU
MOHATUSMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJTIOJIEHUEM TPUHIIUITA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOUYAIHNCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUNA OOYy4arolUuXcs, pacuIupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHOKECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautcs 2 yaca B Heaenmto B 10 kinacce u 1 gac B
Hezaenio B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpur. Touka, npsMas, IJIOCKOCTb,
npoctpaHcTBO. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOEHUHM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpeummBaronmecs npsamble. [lapajuiensHOCTE NpsAMBIX U
IUIOCKOCTEH B  IPOCTPAHCTBE: IMapaJUICNIBHBIE IPSMBIE B IIPOCTPAHCTBE;
[1apajuIeIbBHOCTh TPEX MNPAMBIX; MAPAIIICIBHOCTD NMPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMA CTOPOHAMH; Yrod MEXAy NPSIMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlIeNbHBIE INIOCKOCTH; CBOMCTBA MAapaJIEIbHBIX
wiockoctel. [IpocTeiiime npocTpaHCTBEHHbIE (PUTYphl HA MIIOCKOCTH: TETPa’p,
Ky0, napajuiesenunen; NoCTPOCHUE CEUCHUN.

[leprieHIUKYJIAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O MpsSMOU
NIEPIIECHIUKYJIAPHON IUIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IJIOCKOCTBIO;  JABYIPAaHHBIM  yroJj, JIMHEHHBIM YroJl JBYIPaHHOIO  yIJa.
IleprieHIUKYJISp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSHUE
OT MPSIMOM J10 MIIOCKOCTH, MPOEKIUs (GPUTYPBI HA TJIIOCKOCTh. [lepnenaAnKyISpHOCTh
IJIOCKOCTEN: NMPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
IIEPIICHIUKYJIAPAX.

MHoOrorpaHHuKH

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'DAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIBIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSAMOYTOJIBHBIN
napajulesienunes; U ero csoucrsa. Ilupamumpa: n-yronpHas nupamuzaa, rpaHd U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMHU/IbI; IPABUIIbHAS U
yceu€HHas nHupamMuaa. OJEMEHTBl Npu3Mbl W nupamuibl. lIpaBunbHbIe
MHOTI'OTPAHHMKU: MOHATUE NPABUIBHOIO MHOTOIDAHHUKA; MPABUJIbHASA NPU3MA U
IIpaBWJIbHAs IMPAMHUJA; NPABUIIbHAs TPEYroJibHasA IHPaMHUAA W IPaBUIIBHBIN
TeTpadap; KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOIPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHUIBI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOM,
IJIOCKOCTH. DJIEMEHTHI CAMMETPHH B MIMPAMHUJIAX, TapAJJIEIENHUIEAAX, TPABUIIbHBIX
MHOTI'OTPaHHHKAX.



BoelunciieHre S3J€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AuaroHalid, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTH NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOi pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMHU[IBI, TEOpEMa O
Iomaau yceu€éHHou nupamupl. [lorstue 06 00béMe. OObEM MUpaMuabl, TPU3MBI.

[Tomo6upie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJI.

11 KIIACC

Tesia Bpalmenus

[unuHapuyeckas MTOBEPXHOCTB, oOpasyroiue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh ILWIMHJIPUYECKON MOBEpXHOCTHU. [lunuHap: ocHOBaHuS U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIONMIaJAb OOKOBOM M TMOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOocTU. KoHyC: ocHOBaHuMe U BepIlIMHA, 00pa3yromias
Y OCb; TIJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yoniue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIL MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepbl U INIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
I01AbL ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIpaHHHK, ONTUCAHHBIH
okoJi0 cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, UJIH TEJIO BPAILICHHUS.

[Tonsarue 06 06BEMe. OCHOBHBIC CBOMCTBA 00bEMOB Tell. Teopema 00 00béMe
IPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
KoHyca. O0BEM 11apa u miomaab chephl.

[lonoGHeie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus mummHIpa (MapajuieabHO U MEPIICHIUKYIISIPHO OCH ), CEUCHUS KOHYyCa
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILINHY), CEYEHUS Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha yucio. Pa3noxkeHue BekTopa 1no TpéEM HEKOMIUIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
IIPUMEHECHUEM TMIpaBUJl JCUCTBUU C Bekropamu. IlpsmoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel BekTopa. [lpocreifmiue 3agaun B
KOOpJIMHATax. YToJ Mex1y Bekropamu. CKalsipHOE INPOU3BEIECHHUE BEKTOPOB.



Brruncienne yrioB Mexay HMPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MaremaTnka» XapakTepU3yrTCs:

I'paxxnanckoe BocniuTanue:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocst Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpoLenyp TpaxJAaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI M TIpP.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOIIIOMY M HACTOSIIEMY POCCUICKOW MaT€MAaTUKH, [IEHHOCTHBIM OTHOLIECHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJIOIHUSX, cpepax
DKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHHUEM JYXOBHBIX LIEHHOCTEN POCCUNCKOTO Hapoaa,
C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U JIESATEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JdcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/]a4, PEIICHUH, PACCYKICHUI; BOCIPUUMYHUBOCTBIO
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATH MaTeMaTH4YeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro odpas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTZIbIXa, peryJisipHas (pu3nyeckas akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMS,
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBLHOM AEATEIBHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W peanr30BbBIBATH COOCTBEHHBIC JKU3HEHHBIE IUIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHUYecKoMy OOpa30BaHHUIO U



caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMATHIECKON HATIPABICHHOCTH.

IKO0JIOrHYecKoe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJOTHYCCKON KYJIbTYpbhl, IOHUMAaHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTaleld Ha TMPUMEHEHHE MAaTeMAaTHYSCKUX 3HAHWKM JJIS PEUICHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPE/Ibl, ITTAHUPOBAHUS ITOCTYITKOB M OIICHKH MX BO3MOXKHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIICCTBEHHOW  MPAKTUKH, IMOHUMaHHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
pa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJCHUEM SI3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOH KyJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATEIBCKYIO ACATEIHHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTepU3yITCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusmMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCTEUIMU.

1)  Vuueepcanrvnvie  noznasamenvuwvie  Oeticmeus, — o0becneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpyJcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
ucce008amenbCKux onepayull, ymeHul pabomams ¢ ungopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXIAYy MOHATUSAMU;, (POPMYIUPOBATH
OTIpeNICNICHUS]  TOHATUH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJlaccu(UKalmy, OCHOBAaHMS JUIsi O0OOOUIEHUSI M CpPAaBHEHHUS, KpUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpoBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M
npoTtuBopedrsi B (akTax, JTAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEHN U IPOTUBOPEYUHIA,



e J€JaTh BBIBOJABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSTEIIbHO JI0Ka3aTesIbCTBA MaTeMaTHYECKHX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXJICHUS U BBIBOJIBI,

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIEHUs, BBIOMpATh HauboJee MNOAXOMANMI ¢ Yy4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJB30BATh BOMPOCHI KaK MCCJIEAOBATEILCKUI MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOIPOCHI, (PUKCUPYIOIIUE MTPOTHUBOpPEUHE, MpoOIeMy,
yCTaHaBIMBaTh  MCKOMOE€ M  JaHHoe, (OpMUPOBAaTb  THIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, MPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOLIECCAMU;

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHNS U BBIBOJBI 110 pE3yJibTaTaM
IPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUIA;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IPEATIOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanmueii:

e BBIABJIATH Ne(UINTHI MH(OPMALIUHY, TaHHBIX, HEOOXOANMBIX ISl OTBETA HA
BOIPOC U JJIsI pEUICHUS 3a/1auH;

e BbIOMpaTh MHGOPMALMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

e CTPYKTYpUpPOBaTh MH(POPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUueCcKH;

e OIICHUBATH Ha/IEKHOCTD uH(popMauu o CaMOCTOSTEJIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYKJIEHHUSI B COOTBETCTBHUHU C YCIOBUSIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUSI MO XOJy PEUICHUS
3a/1aud, KOMMEHTUPOBATh MOJYYEHHBIN pe3ybTarT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pEILIEHHUs; COMNOCTAaBIATh CBOM CYXKIECHHS C CYXACHUAMH JPYTHX
YYaCTHHKOB JUanora, OOHapy>uBaTh pa3lIndyue W CXOJICTBO IMO3WULIHM; B
KOpPEKTHOM opme GpopMyTHpoBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUSI, TPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYIIICHUS
C Y4€TOM 3aj1a4 MPE3CHTAMN U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHu4ecTBO:

MMOHUMATh U UCTIOJIH30BaTh MPEUMYIIIECTBA KOMAaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU pelieHuU Y4eOHBIX 3ajJlay; MPUHUMATH I€Jdb COBMECTHOMN
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHI,
pacmpenenarb BUAbl padOT, 1OrOBapUBATHCS, OOCYXIAaTh MPOLECC U
pe3yabTar paboThl; 0000IIaTh MHEHHS HECKOJIBKUX JIFOCH;

y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBbIE WITYPMbD» U WHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOET0 BKJIaJa B OOMMA TPOAYKT IO  KPUTEPUSIM,
c(hOopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJCHCTBHUSI.

3) Vuueepcanviuvie pecynamugnsle oeticmausi, 06ecneuusarom Gopmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.
Camoopranusamnus:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHHsI 3a]1a4H, BHIOUPATh CIIOCO0 peleHUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BIAJCTh HaBBIKAMHU TO3HABaTEIbHOM pedaeKcuu KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3yibTaTa
pellIeHUsI MaTEMAaTUYECKOM 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH [IPU PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JIAHHBIX, HAWJEHHBIX OITNOOK, BBISBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJbTaTa MMM U YCIOBHUSAM, OOBACHSTH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESTEIBbHOCTH,
HAXOJIUTh OIMUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KIIACC

OnepupoBath NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPAILIETBHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuguiupoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPaHHBIA yroj, TpaHU ABYTPAHHOTO Yria,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA Yrojl ABYTPAaHHOIO yIJja; rpajycHas mepa
JBYTPAHHOTO yIia.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPaHHHK, 3JIEMEHTHI MHOTOTPAHHUKA, MPABUIIbHBII MHOTOI'PAHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupunupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjaccu(ukanuy  (BBITYKJIbIE M HEBBINYKJIBIE MHOTOTPAaHHUKHW; TMPaBUIIbHbBIE
MHOTOTPAHHHUKU; IPSIMbIE U HAKJIIOHHBIE PU3MBI, TapajlIeIeIUNeabl).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUYEHUH, HCTIONIb3YSl METO/I CJIEJIOB.

Crpouth ceyeHUss MHOTOIPAaHHHKOB METOJOM  CIIE€JOB,  BBIIOJIHSTH
(BBIHOCHBIE) MJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUIYp: BUI
CBEpXY, COOKY, CHHUBY.

Pemmarp 3a7aun Ha HaxOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3lam Win
QITOPUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIUYMCIECHUE PACCTOSHHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKH JO MNPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, TNPUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX  MaTeMaTUYEeCKUX 3aJady Ha BBIYHMCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOM M TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOMIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMUJIa) C IPUMEHEHUEM (POPMYIT; BEIUKCISATH COOTHOLIEHHS MEXTY TUIOIIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOO0OHBIX MHOTOIPAHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETPUS B TPOCTPAHCTBE, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMALIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYCCKUX (PUTypax, MPEICTaBICHHYIO Ha YepTekKax H
pUCYHKaX.

[TpumensaTh reomeTpudeckue HaKkThI IS PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS PUMEHEHHUS 3a/1aHbBI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIIMEe TPOTpaMMHBIE CpPEICTBA UM DJICKTPOHHO-
KOMMYHHKAITHOHHBIC CUCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKUX 3a]1ad.

[IpuBoaMTH TIpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPUH B NCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBIC 3HAHUS HA TMPaKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallU W TPUMEHSTh H3YYCHHBIC TOHSATHS B MPOIECCE IOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAaHUEM TCOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4H, CBA3AHHBIE C HAXOXKICHUEM F€OMETPUUYCCKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHAPUYECKAs IOBEPXHOCTh, OOpa3yrolIue
AIUHAPUYECKON MMOBEPXHOCTH; IIHJIMHP; KOHUYECKAst TOBEPXHOCTH, 00pa3yIoue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacnio3naBath Tena BpareHus (IMIMHIP, KOHYC, cdepa U map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSMHU: IMIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CeTMEHTA; IIapOBOW CJIOH, OCHOBAHHE IIAPOBOTO CIJIOS, BHICOTA IIAPOBOTO CIIOS;
IaPOBOU CEKTOP.

Boruucisate  00BEMBI M TIJIOMIQAM  TIOBEPXHOCTEM  Tel  BpalleHHS,
TCOMETPUUICCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJio cdepsr; cepa, BliMcaHHASE B MHOTOTPAHHUK WM TEJIO BPAIICHUS.

BBIYUCIISTE COOTHOMICHHSI MEXIY TUIOMAIASIMU MOBEPXHOCTEH U 00bEMaMH
MOTO0HBIX TE.

N300pakath u3ydaemble (UTypbl OT PYKH M C TPHUMEHEHHEM IPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IPOCTHIX 00BEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIIICHUS.



W3Bnekatb, HWHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUS CJIOKEHUSI BEKTOPOB, BBIYUTAHHUS BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

[TpumeHsTh MpaBUIIO Mapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: JEKAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIrOJ MEXAY
BEKTOpaMU, CKaJSIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBHI.

Haxonutbe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpuuecKkue (HaKkThl I PELICHHS CTEPEOMETPUUECKUX 3a/1aY,
MPEANOJIaraloX HECKOIbKO IIaroB PEIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbI
B sIBHOU (popme.

PemaTte npocreiime reoMeTpu4ecKre 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3agaun Ha J0Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOLIEHUUA U
HAXO0XJIEHUE F€OMETPUUECKUX BEIMUYMH M0 00pa3laM WM aJropuT™MaMm, NpUMEHss
W3BECTHBIE METObI ITPU PEIIEHNUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHATs OpoCTEHIINE IPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4.

[IpuBoAUTH TMpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PaCIIO3HABATH MIPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMEHATh MONyYEHHBIE 3HAHWSA Ha IPAKTHKE: AaHAJIU3UPOBATh PEABHBIE
CUTyallUM W TPHUMEHSITh H3yYEHHbIE TMOHATHS B IMPOLIECCE IMOUCKA PEIICHUS
MaTeMaTU4YecKu CQOPMYIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATh pPEaAbHbIE
CUTyallUM Ha A3bIKE TE€OMETPUU, MCCIEAOBaTh IOCTPOCHHBIE MOJEIH C
UCIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, armapara ajareOpsl; pemarhb
IPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKHUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnsie IIpakruuyeckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bub6nmoreka [IOK
1 B 1
BEAICITHE B CTEPCOMCTIPHIO 0 https://m.edsoo.ru/1c209e37
9 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U INIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHquKyYISPHOCTD MPSAMBIX U 12 bubmmoreka [JOK
IJIOCKOCTEH https://m.edso0.ru/1c209e37
bubnunoreka LIOK
4 10 1
VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU https://m.edsoo.ru/1c209e37
bu6nmorexa LIOK
5 M 11 1
HOTOTPaHHiKH https://m.edsoo.ru/1c209e37
N bubmuoreka [{OK
6 9 1
OObEMBI MHOTOrpaHHIKOB https://m.edsoo.ru/1c209e37
7 IToBTOpEHME: ceUeHMsI, PACCTOSHHUS U YTJIbI 4 1 bubmorexa HOK
P ' P - https://m.edsoo.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

Kosaun4yecTBo 4acoB JIeKTPOHHBbIE
HaumeHoBaHUe pa3aeioB U TeM nudpoBbIe
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
1 Tena pameriis 12 https://m.eds00.ru/1c209e37
N bubmuorexa [JOK
2 1
OOnEub TN > https://m.edso0o.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPbI U KOOPJIMHATHI B IPOCTPAHCTBE 0 httos://m.edsoo.ru/1c209e37
4 [ToBTOpenue, 06001ICHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1c209e37
OBLIEE KOJIMYECTBO YACOB I10 34 3 0
ITPOT'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosunyecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IlpakTnueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
OCHOBHBIE TIOHATHS CTEPEOMETPHHU:
TOYKa, MpsiMasi, INTOCKOCTh,
npoctpancTso. IIpaBuina
1 1/1506 I;)KGHI/HI Hapnc Kax: 1 bubmorexa LIOK
p pHcyH o https://m.edsoo.ru/aecc77cd
M300paKeHUS IIOCKOCTEH,
napauIeIbHbIX IPSIMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka
[TonsaTnsa: nepecekaromuecs
2 IJIOCKOCTH, TIEPECEKAIOIIHECS 1 bubmorexa HOK
» T1eP https://m.eds00.ru/2d8a9¢99
mpsiMasi ¥ IIOCKOCTh
[TonsTHs: mepecekaronuecs
3 IJIOCKOCTH, TIEPECEKAIOIIHECS 1 bubmorexa [JOK
- 11ep https://m.edsoo.ru/db685e73
mpsiMasi ¥ IIOCKOCTh
3HaKOMCTBO C MHOTOTPaHHUKaMH,

4 n300pa’keHre MHOTOTPAaHHUKOB Ha 1 bubnuoreka [IOK
PUCYHKaX, Ha IPOEKLIIMOHHBIX https://m.edsoo.ru/a63959ed
gepTexax
HavansHbie cBeneHNs 0 Kyde u

5 MUpPaMHUIE, UX PA3BEPTKU U MOJEIIH 1 bubmmorexa [TOK

P > X PasBep ' https://m.edsoo.ru/b30dff38
CeueHnsi MHOTOTPaHHUKOB



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

HavansHbie cBeeHNs 0 KyOe u

6 nUpamuie, X pa3BEPTKU U MOJIEIH. bubmmorexa LIOK
https://m.edso0.ru/3d8ffd32

CeueHusi MHOTOIPaHHUKOB
[TonsiTHE 00 aKCHOMATUYECKOM

7 MMOCTPOCHUU CTEPEOMETPUH: bubnmoreka [JOK
AKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/Occ5cafe
CIIEJICTBUS U3 HUX
[TonsiTHE 00 aKCHOMATUYECKOM

8 MMOCTPOEHUH CTEPEOMETPHM: bubnnoreka [JOK
AKCHOMBI CTEPEOMETPUH U https://m.edso00.ru/239c8ch4
CIICICTBUS M3 HUX
[TonsTHe 06 akCHOMaTUYECKOM

9 MMOCTPOEHUH CTEPEOMETPHM: bubnmnoreka [JOK
AKCUOMBI CTEPEOMETPUU U https://m.eds00.ru/65c6b106
CIICICTBUS M3 HUX
[TonsaTne 06 akCHOMaTHYECKOM

10 IIOCTPOEHHUH CTEPEOMETPUN: bubnuoreka [IOK
AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/258fc245
CIICICTBUS M3 HUX
B3anMHoe pacrosioxkeHue nNpsMbIX B

1 IIPOCTPAHCTBE: MEPECEKAOLINECS, bubnuoreka [IOK
MapaJyIeIbHBIE U CKPEIIMBAIOIINECS https://m.edso00.ru/1a2520f6
psIMbIC
[TapannensHOCTh MPSMBIX U
TUIOCKOCTEH B MPOCTPAHCTBE:

12 napaJuiesIbHbIE NIPSIMBIE B bubmmorexa LIOK

IIPOCTPAHCTBE; MAPaUIEILHOCTD
TPEX MPSAMBIX

https://m.edsoo.ru/93ad36b3



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
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[TapamenpHOCT IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

bubmuorexa [JOK

13
[TapannensHOCTD NPSIMOM U https://m.edsoo.ru/ee1d19b9
IJI0CKOCTH
14 VYTl ¢ COHAIIpaBIEHHBIMU bubmumorexa [IOK
CTOpOHaMU https://m.eds00.ru/9f4071b9
15 Yron Mexay nNpsMbIMHU B bubnnoreka [HOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npssMbIMHU B bubnuorexa [JOK
MPOCTPAHCTBE https://m.edso00.ru/2935a9a0
17 [TapaienbHOCTB IIOCKOCTEN: bubnnorexa [HOK
MapajieabHbIE MIJIOCKOCTH https://m.edso0.ru/2e18f255
18 CBoiicTBa napaiebHbIX bubnnoreka [JOK
IIJIOCKOCTEN https://m.eds00.ru/e504d656
[Ipocreiinme mpocTpaHCTBEHHbBIE
19 (burypsl Ha MJIOCKOCTU: TETPad bubmmoreia LIOK
P + TOTPEOID, https://m.edso00.ru/4a28dc02
KyO, mapasienenumne/
bu6mmoreka [IOK
20 I1 i
OCTPOCHHE Cenei https://m.edso0.ru/1d434dof
bu6mmoreka [JOK
21 I1 i
OCTPOCHHE Cenei https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo teme
29 "[Ipsimble M TUIOCKOCTH B bubnuoreka [IOK
npoctpaHctse. [lapamiensHOCTh https://m.edsoo.ru/9a0a9e56
MPSAMBIX U IJIOCKOCTEMN"
[leprieHAMKYAAPHOCTD NPAMOUN U
PHCH/MIEYID P bu6mmoreka [IOK
23 MIJIOCKOCTH: TIEPIIEHIUKYIIIPHbIE

MpsAMBIC B IPOCTPAHCTBEC

https://m.edsoo.ru/b19f6a5d
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24 [Ipsimble napasuienbHbIEe U bubmumoreka [IOK
MEePIEHANKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95

o5 [IpsiMble apasienbHele U bubnuoreka [IOK
NEPIEHIUKYISIPHBIE K INIOCKOCTH https://m.edso00.ru/ba545966

26 [Ipu3Hak nepneHaAuKyJIIpHOCTH bubnmoreka [JOK
MPSAMOU U TIIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak neprneHmKyIspHOCTH bubmumorexa [IOK
MPSAMON U TIIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsimoit bubnuoreka [IOK
MEPIEHANKYISIPHOMN TIJIOCKOCTH https://m.edso00.ru/635c5087

29 Teopema o npsmoit bubnuorexa [JOK
MEePHEHIUKYISIPHON MIJIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit bubnnorexa [HOK
MEPIEHANKYISIPHOMN MIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIuKysIp ¥ HAKIIOHHBIE:

31 paccTostHuE OT TOYKH JI0 IIIOCKOCTH, bubnunoreka [JOK
paccTosIHUE OT MPSAMOM J10 https://m.edso0.ru/33c477d3
IJI0CKOCTH
[leprieHAMKYNIAp U HAKIOHHBIE:

32 paccTostHuE OT TOYKH JI0 IIIOCKOCTH, bubnunorexa [JOK
paccTosHUE OT MPSIMOM 110 https://m.edsoo.ru/66fefadd
IJI0CKOCTH
[leprieHAUKYNIAp U HAKIOHHBIE!

33 paccTosiHue OT TOYKH J0 IIJIOCKOCTH, bubnuoreka [IOK
paccToIHUE OT MPSIMOM 110 https://m.edsoo.ru/a5b7b8e3
MJI0CKOCTH

34 [lepnieHquKyIsAp U HAKIOHHBIE: bubnnorexa [JOK

pacCcTodaHruC OT TOYKHU [0 IJNIOCKOCTH,

https://m.edsoo.ru/dbee22bc
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paccTostHue OT NPSMOU 10

IUIOCKOCTH
35 VYTIibl B IPOCTPAHCTBE: YTOJI MEXIY bubnnoreka [HOK
IIPSIMOM U TUIOCKOCTBIO https://m.edso00.ru/6b61b2b4
36 JIByrpaHHBIN yroJi, TMHEHHBIA yToJ bubnmoreka [JOK
JIBYTPaHHOI'O yIJia https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHbII yroi, JUHEHHBIN yros bubmumorexa [IOK
JIBYTPaHHOI'O yIJia https://m.edsoo.ru/c7c777ed
IlepneHIUKYISIPHOCTD IIJIOCKOCTEN:
38 I E?;H&KH neyneg UKYIAPHOCTH Bubmorexa ITOK
P P fI P https://m.edsoo.ru/ec3e2da3
JIBYX TJIOCKOCTEH
[lepnieH IUKYISIPHOCTD MIOCKOCTEH:
39 [IPU3HAK HEPHEHINKYIIIPHOCTH Bubmorexa ITOK
P P fl P https://m.edsoo.ru/ed9e2a8e
JIBYX TJIOCKOCTEH
[lepnieHIUKYISPHOCTD MIOCKOCTEH:
40 OPU3HAK NEPIIEHINKYIIPHOCTHA bubmmorexa [TOK
P P fl y P https://m.edsoo.ru/ba75dc57
JIBYX IJIOCKOCTEMN
41 Teopema o0 TpEX NEPIIEHIUKYIIPAX bubmmorexa LHOK
p p PHCHIIY AP https://m.edsoo.ru/e4972cdc
42 Teopema 0 TpEX MEPIIEHIUKYIIPAX Bubmorexa ITOK
p p PHCHIIY AP https://m.edsoo.ru/52188a7d
43 Teopema 0 TpEX NEPIIEHIUKYIIIPAX Bubmorexa ITOK
p p PHCHIIY AP https://m.edso0o.ru/9f246736
KonTponbHas paboTa mo Temam
44 "IlepneH IMKYISIPHOCTD NPSAMBIX U bubnuorexa [IOK

=N

mockocteil”" n "Yriasel MexIy
MPSIMBIMU ¥ TUTOCKOCTSIMH"

https://m.edsoo.ru/5b971ef3
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[TonsiTHE MHOTOTpAaHHUKA,
OCHOBHBIE 3JIEMEHTHI

45 MHOT'OTPaHHHUKA, BBITYKJIbIC U bubmmorexa [JOK
https://m.edsoo.ru/2d24e873
HEBBIMYKJIbIE MHOTOTPaHHUKY;
pa3BEépPTKa MHOTOTPaHHHKA
IIpu3ma: N-yronpHas npu3Ma; rpaHu
46 Y OCHOBAHUS MPU3MBL; IIpsIMasi U bubnmoreka [JOK
HaKJIOHHAs MPU3MbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TOJIHASI TOBEPXHOCTh PU3MBI
47 [Tapannenenumnen, npsMOyroJIbHBIN bubnuorexa [JOK
MapajuieenuIie]l U ero CBOMCTBa https://m.edso0o.ru/8a7be683
[Mupamuna: N-yroibHas nupammuaa,
rpaHy U OCHOBaHHE TTHPAMHU/IBL;
48 OOKOBast ¥ OJTHASI TOBEPXHOCTH bubmmorexa LIOK
https://m.edsoo.ru/fblcd0a5
MUPAMH/IBI; IPABUIIBHAS U
yCeu€HHas upaMuia
[IpaBuiIbHBIE MHOTOTPAHHUKH:
MOHATHUE MPABHIEHOTO
49 MHOTOTpaHHUKA; IPaBUIIbHAS bubnuoreka [IOK
IIpU3Ma U NPaBUIbHAS IMPAMHUJIA; https://m.eds00.ru/074c8865
MpaBUJIbHAS TPEYTOJIbHAS MPAMHUATIA
Y TIPaBUJIBHBIN TETPadp; KyO
[Ipencrasnenue o MpaBUIBHBIX
50 MHOTOTpaHHHUKaX: OKTadIp, bubmmorexa LIOK
https://m.edsoo.ru/a0fdd5bf
NOJEKa’p U UKOCAdIP.
CummeTpus B IPOCTPAHCTBE:
51 CUMMETpPHSI OTHOCUTEIIEHO TOUYKH, bubnmnoreka [JOK

MIPSIMOH, TUIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B MUPaMUJIAX,

https://m.edsoo.ru/b9e777d9



https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
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Inmapajijiejcnmicaax, rnmpaBUJIbHbIX
MHOI'OI'paHHHUKax

Brlunciienue 3j1eMEHTOB

bu6mmoreka [IOK

52 : peo
MHOTOTATHHKOE: pebpa, https://m.edsoo.ru/6cdbecef
JaroHaJd, YTkl
[Tnomaae 60KOBOI MOBEPXHOCTH H
MOJIHOM MOBEPXHOCTH MPSAMOU
53 MPU3MBI, TUIONIAh OCHOBAHHM bubmorexa LHOK
P > TOTHAAR ’ https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBOI OBEPXHOCTU
IPSIMOM IPU3MBI
[Tnomaae 60KOBOM MOBEPXHOCTH H
MMOBEPXHOCTHU MPABUIBLHOMN
54 MUPaMHUJIbI, TEOPEMA O TIOLIAIN bubmmorexa [JOK
PAMIARS, TEOP T https://m.eds00.ru/5603e30b
OOKOBOI TIOBEPXHOCTH YCCUEHHOMH
T PAMH/TBI
55 KonrtponbHas pabora no Teme bubnuoreka [IOK
"MHororpanHuku" https://m.eds00.ru/a95f5c04
. bubmuorexa [JOK
56 IT
onsThe 00 00BEMe https://m.edsoo.ru/7ad0020b
N bubmuorexa [JOK
57
OnEm nHpavi b https://m.edso00.ru/235171b3
N bubmuorexa [JOK
58 OOBEM MHpaMu el https://m.edsoo.ru/f47dfefd
" bubnmoreka [JOK
59 OOwEM MupaMu et https://m.eds00.ru/79¢10312
" bubnuorexa [JOK
60 OOwEM MupaMu et https://m.edsoo.ru/2faadc3f
61 O0BEM TTPU3MBI bubmorexa HOK

https://m.edso0.ru/79853608



https://m.edsoo.ru/6cdbecef
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https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608

bubmuorexa [JOK

62 OOBEM npi3MEI 1 https://m.eds00.ru/1e053890
N bu6mmoreka [IOK
63 OOBEM npi3MEI 1 hitps://m.eds00.ru/482d3f51
64 KonTponbhas pabora no teme 1 bubnmoreka [JOK
"OO0BEMBI MHOTOTPaHHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpenue, 0600IICHNE
65 CUCTEMaTHU3aIUs 3HAHUM. 1 bubnmoreka [JOK
[Toctpoenue ceueHuii B https://m.edso00.ru/098bedad
MHOT'OTPaHHHKE
[ToBTOpenue, 0600IICHNE
cucTeMaTu3alus 3HaHH.
Brruunciienue paccTOSIHUN: MEXITY
66 JIBYMsI TOUKaMH, OT TOUKH JI0 1 bubnmorexa LOK
. https://m.edsoo.ru/f7792ba9
NPSIMO#, OT TOYKH JI0 IJIOCKOCTH,
MEX]y CKPEIUBAOIIUMUCS
MPSIMBIMH
bu6mmoreka [JOK
67 HroroBas koHTpoNbHas paboTa 1 https://m.edsoo.ru/b3146bc0
IToBTOpenue, 0600IIEHNE
CUCTeMAaTH3allHsI 3HAHHH.
Brruncnenue yrios: Mex
68 CKpGHII/IBaIOHIfMI/ICﬂ prﬂ\fliMI/I, 1 bubmmorexa [TOK
. https://m.eds00.ru/56765e8b
MEXTy TIPSIMOH ¥ TTOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YTIIOB MEXKITY
TJIOCKOCTSMU
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
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11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
NQ Tema ypoka Kourpoasusie IIpakTudeckue Aara unpponbie
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI pecypen
Cdepa u map: eHTp, paanyc,
1 JTUaMeTp; TUIOIAdb TOBEPXHOCTH 1 Bubmorexa ITOK
https://m.eds00.ru/0341bc2b

chepsol
B3anmHoe pacnonoxxeHue chepsl

5 1 TUIOCKOCTH; KacaTeabHas 1 bu6mmoreka [IOK
IJIOCKOCTh K cepe; TIomaasb https://m.edsoo.ru/bed12a43
chepnl

3 N3o6paxenue chepsl, mapa Ha 1 bubnuorexa [JOK
mmockoct. CeueHus 1mapa https://m.edsoo.ru/bc15f7f2
unuaapudeckas IOBEPXHOCTD,

4 00pa3yromue MUINHIPUIECKOM 1 bubnmnoreka [JOK
IIOBEPXHOCTH, OCh https://m.eds00.ru/6054b8cl
[IUTHHIPAYECKON TIOBEPXHOCTH
Hunuaap: ocHOBaHUS B OOKOBast

5 MMOBEPXHOCTh, 00pa3yromas 1 OCh; 1 bubnunorexa [JOK
TJI01A s OOKOBOM U MOJTHOM https://m.eds00.ru/188f6216
MTOBEPXHOCTH
N300paxkenne nunuHapa Ha
iockocT. Pa3BépTka mumuHapa.

6 Ceuenust mIMHIPA (TTOCKOCTBIO, 1 bubnmoreka [JOK

napasuiebHON Un
NEePNEHIUKYISIPHON OCH
UUAJTUHIPA)

https://m.edso0.ru/016e25eb



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
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Konnueckas noBEpXHOCTB,
o0pa3yronye KOHUYECKon

bubmuoreka [JOK

! MMOBEPXHOCTHU, OCh U BEPILIMHA https://m.edsoo.ru/c94ba09b
KOHHYECKOU MTOBEPXHOCTH
Konyc: ocHOBaHue u BepIMHa,

8 o0pa3yromas U 0Ch; IJIOMAIb bubmmorexa [JOK

N . https://m.edsoo.ru/897dd3b2
OOKOBOM M IMOJTHOM MOBEPXHOCTH
Yceu€HHbIN KOHYC: He u
9 BBICOTA; OCHOBaIZI/(I:ﬂ 216(13):2}1::: ) bubmmorexa [JOK
’ https://m.edso00.ru/1468bhab3
MMOBEPXHOCTh
N3o006paxeHune koHyca Ha
mIockocTy. Pa3Béprka konyca.

10 CeueHnust koHyca (TIOCKOCTHIO, bubnmnoreka [JOK
rapajuieIbHON OCHOBAHHMIO, U https://m.edsoo.ru/Obdelbe8
MJIOCKOCTBIO, TPOXOSIIEH Yepe3
BEPIINHY)

11 KombOunanus ten Bparienus u bu6mmoreka [JOK
MHOT'OI'PAaHHUKOB https://m.edso0.ru/3cef10e5
MHororpaHHuK, ONMCaHHbIA

12 okono cepsr; cepa, BucaHHAS B bubnunorexa [JOK
MHOTOTPaHHUK WJIH B TEJIO https://m.eds00.ru/0b136158
BpaIeHus

13 [Tonsitue 06 00bEMe. OCHOBHBIE bu6mmoreka [IOK
CBOICTBa 0OBEMOB Tel https://m.edso00.ru/26a03fb7

" bubnuotexa [JOK
14 O6BEM HHTHRPa, Koy https://m.eds00.ru/5513d87b
15 O06BEéM mapa u miomaas cheps bubnmorexa LIOK

https://m.edsoo.ru/d189bde2
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[TomoOHbBIE TEeNa B IPOCTPAHCTRBE.
COOTHOIIIEHUST MEXTY TUIONIAIIMH

bubmuorexa [JOK

16
MOBEPXHOCTEH, 00bEMaMHU https://m.edso0o.ru/810cfleb
IMONOOHBIX TEI
KonTtponbHas pabora mo Temam
17 "Tena Bpamenusa" u "O0ObeEMBI bubmorexa [IOK
N p https://m.edsoo.ru/4a33a8ab
TeN
18 Bekrop Ha I10CKOCTH U B bubnuoreka [IOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Ciio)XeHne ¥ BEIYATAHUE BEKTOPOB bubmorexa [JOK
P https://m.edsoo.ru/23f4f089
20 VYMHOKEHUE BEKTOPA HA YKCIIO bubmorexa HOK
p https://m.edsoo.ru/dee379eb
Pa3znoxeHne BekTopa 1o TpéM
21 HEKOMIUIAHAPHBIM BEKTOPAM bubmorexa [JOK
P paM. https://m.edsoo.ru/a28fd74e
[IpaBuio nmapamnenenumnena
Perntenne 3a1a4, CBsI3aHHBIX C
22 OpUMEHEHUEM IIPABWI IEHCTBUH C bubmotexa [JOK
p p A https://m.edsoo.ru/5a827900
BEKTOPaMH
KoopanHaTHO-BEKTOPHBIIA METO
23 vl I/IpiI_HGHI/II/I reOMef MYECKUX ’ bubmorexa [JOK
prp p https://m.edsoo.ru/d3alfe30
3amaq
[IpssmoyronbHas cucrema
KOOPIMHAT B IIPOCTPAHCTBE.
P pocTp Bu6morexa [IOK
24 Koopaunats! BekTopa.

IIpocreiimme 3a1auu B
KOOpJAMHATAX

https://m.edsoo.ru/48db7058
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Yrois Mexay BEKTOPaMH.

25 CkanspHo€ NMPON3BEICHHE bubmmorexa [JOK
https://m.edsoo.ru/725effc4

BEKTOPOB

26 Brerunciienue yriioB Mexay bubnnoreka HOK
IPSAMBIMH U TUIOCKOCTSMH https://m.edsoo.ru/8efbe78e
KonTponbhas pabota no teme

27 "BekTopbl 1 KOOpIMHATHI B bubmorexa HOK

. https://m.edsoo.ru/77c22fcS

MIPOCTPAHCTBE
IToBTOpEHME, 0000IICHUE 1

08 CHUCTEeMaTHU3alrs 3HaHU. bu6mmorexa [IOK
OcHoBHbIe GUTYPBI, PaKTHI, https://m.edso00.ru/1780ba5d
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpEHME, 0000IICHUE 1

29 CHUCTEeMaTH3alys 3HaHU. bu6mmorexa [IOK
OcHoBHbIe GUTYPBI, PaKTHI, https://m.eds00.ru/078cd184
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpenue, o6obIIEHNE 1

30 CUCTEMAaTH3alysl 3HaHUH. 3a1a4un bubnnorexka [JOK
IJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
pelieHus
[ToBTOpenue, o6obIIEHNE 1

31 cUcTeMaTu3aIus 3HaHWi. 3a1aun bubnuotexa [JOK
IJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpenwme, 0600IIEHNE 1

32 CcHUCTeMaTU3als 3HaHH. bubnuorexa [JOK

OcHoBHbI€ QUTYPBI, PaKTHI,
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kox .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJabTara
7 ['eomerpus
7.1 OnepupoBaTh NOHATHAMH: TOUYKA, IPAMasi, INIOCKOCTh
25 [TpuMeHATh aKCHOMBI CTEPEOMETPHH H CIIEACTBUS U3 HUX IPH PEIICHUN
' reOMETPHUECKUX 33124
23 OnepupoBaTh TOHATHAMHU: TAPAJUIETBHOCTh M HEPHEHIUKYISIPHOCTD
' OPSMBIX U IIOCKOCTEH
24 KnaccugunupoBars B3anMHOE PacIioioKEHUE MPSMBIX U TUIOCKOCTEH B
' IPOCTPAaHCTBE
OnepupoBaTh HOHATHAMMU: ABYTPAHHBIN YroJl, TpaHu IBYTPaHHOIO yIJia,
7.5 pedpo BYrpaHHOrO yrIjla, JIMHEWHBIM Yron JBYIpaHHOTO YIJa,
rpaxycHasi Mepa IByIrpaHHOTO yria
OnepupoBaTb MOHATUSAMU: MHOTOTPAHHUK, BBITYKJIBIM M HEBBITYKIIbIH
7.6 MHOTOTpaHHHK, JJIEMEHTHI MHOTOTpaHHHKa, TIPaBUJIBHBIH
MHOT'OI'PaHHHUK
24 Pacrnio3HaBaTh OCHOBHBIE BHUJIbI MHOTOTPaHHUKOB (MMpamuja, NMpu3Ma,
' MPSIMOYTOJIBHBIN TTapajuieenumne;, Ky0)
KnaccupumupoBarb MHOTOTPaHHUKH, BBIOMpasi OCHOBAHHS IS
- KjJaccuuKkauy  (BBIMYKJIbIE M HEBBINYKJIbIE  MHOTOTPAHHUKH,
' NpaBUIbHBIE MHOTOTPAHHUKH, TIPSIMBIE ¥ HAKIOHHBIE TPH3MBI,
napaJiesIenure bl)
29 OnepupoBaTh  TMOHATHUSMHU:  CEKyllas  IUIOCKOCTb,  CEUCHHE
' MHOT'OI'PaHHHKOB
210 OOBACHATH TNPHUHLMIBI TMOCTPOCHHUS CEUEHUH MHOTOTPaHHUKOB,
' UCTIONB3YSl METOJT CIIEIOB
CTpouTh CEYCHHsST MHOTOTPAaHHHKOB METOJIOM CJIEJIOB, BHINIOJHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEpTEeKHM M3 PHUCYHKOB MPOCTBIX OOBEMHBIX

¢buryp: Bu1 cBepXy, COOKY, CHU3Y




7.12

Pemiate 3a1a41 Ha HAXOXKICHNUC r’COMCTPUICCKUX BCIIMYHH 10 06pa3uaM
WX aJITOpUTMaM, MPUMCHAA H3BCCTHBIC aHAJIUTHYCCKHUEC MCTOJBI IIpU
pemiCHUN CTAaHAAPTHBIX MATCMATHUYCCKUX 3ada4 Ha BbIYHCIICHHC
paCCTOHHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOUKHU OO HpHMOﬁ, OT TOYKH JO

IJIOCKOCTH, MCIKAY CKPCIIUBAOIHUMUCA ITPAMBIMU

7.13

Pemiats 3a1a41 Ha HAXOXKICHHUEC r’COMCTPUYCCKUX BCIIMYUH I10 06pa3uaM
WX aJIrOpUTMaM, NPUMCHAA H3BCCTHBIC aHAJIUTHUYECKHUEC MCTOJBI IIpU
pelICHUN CTAHAAPTHBIX MATCMATUYCCKUX 3a/la4 Ha BbIYMCIICHUC YIJIOB
MCXKAY CKPCIIUBAOIIHUMUCA ITPAMBIMHA, MEXIY HpHMOﬁ U IIJIOCKOCTBIO,

MCKAY MJIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

7.15

Boruucnsate 00bEMBI M IUIOHIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpusma, mnuMpamuga) C OpuMeHeHHeM  GOpMyl,  BBIYUCIATH
COOTHOIIECHUS MEX/TY TUTOIIAISIMU IIOBEPXHOCTEH, 00bEMaMU 1O T0OHBIX

MHOI'OI'PaHHHUKOB

OHepI/IpOBaTB MNOHATHUAMU: CUMMCTpPUSA B IIPOCTPAHCTBC, LICHTP, OCb U

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M INIOCKOCTh CHMMETPUHU (UTYPBI

7.16

7.17

7.18

7.19

W3Bnekarb, mpeoOpa3oBbIBaTh M MHTEPHPETUPOBATH MH(GOPMAIIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUYECKHX (PHUTypax, MpeACTaBICHHYIO Ha

YCpTEeKax U pUCYHKaAX

[TpumeHsTH reoMeTpudeckre (GakThl A1 PELICHUs CTEPEOMETPUIECKUX
3ajad, MPEAINoJAaralolNX HECKOJIbKO IIAroB PEIIEeHUs,, €CIH YCIOBHS
NpUMEHEeHUs 3aJ]aHbl B IBHOH (popme

[TpuMeHATh TpOCTEMIINE MPOTrPAMMHBIE CPEICTBA M DIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CHUCTEMBl MpPH PEIIEHUH CTePEOMETPUUYECKUX
3aja4

[TpuBOIMTE IPUMEPBI MATEMATHUECKUX 3aKOHOMEPHOCTEN B IPUPOJE U

JKU3HHU, paCliO3HABATh NPOSABIICHUC 3aKOHOB ICOMETPUHN B UCKYCCTBEC

7.20

IIpuMeHATh MOJy4YEHHBIE 3HAHUSA HA NPAKTUKE: AHAIU3UPOBATH
pealbHble CUTyallud M INPUMEHATh HU3YyYEHHBIE IOHATHUS B IIPOLIECCE
MOKMCKA pEeIIEHUs MaTeMaTH4ecKd CQOpPMYIUPOBAHHON MPOOIIEMBI,
MOJICJINPOBATh pealbHbIE CUTYallUH Ha S3BbIKE T€OMETPHUU, UCCIIEN0BATh
ITOCTPOEHHBIE MOJIENH C HUCIIOIb30BAHUEM F€OMETPUUYECKUX MOHATUN U
TeopeM, armnapara aireOpbl, pelarb NpaKTHUECKUE 3aauu, CBI3aHHbIE

C HAXOXXACHUEM I'€COMCTPHUICCKUX BCIINYHH




11 KIIACC

Kon IIpoBepsiemble npeAMeTHbIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
NpOBePsIEMOro .
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi
pe3yJibTaTa
6 I'eomerpust
OmnepupoBatb HOHSATHSIMHU: WJIMHAPUYECKas MIOBEPXHOCTH,
6.1 oOpa3syronye MIINHIPUIECKON MOBEPXHOCTH, HWJIMHAP, KOHHYECKas
' MOBEPXHOCTh, O00Opa3ylolIMe KOHUYECKOW TOBEPXHOCTH, KOHYC,
cepuyeckas IOBEpPXHOCTh
6.2 Pacrio3naBats Tena BpameHus (IIUHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOTyYSHHUS TEJl BPALICHUS
6.4 KnaccudunupoBars B3aUMHOE pacIojioKeHUE CPephl U MIIOCKOCTH
OmnepupoBaTh MOHSATHIMH: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa,
6.5 BBICOTA CETMEHTa, IIapOBO CJIOH, OCHOBAHHE HIAPOBOTO CJIOSI, BHICOTA
[IAPOBOTO CJI0s, IAPOBOM CEKTOP
6.6 Bbruucnare 00bEMBI M TUIOMAAM TIOBEPXHOCTEH TN BpalleHHS,
' TeOMETPUYECKHUX TeJ C IIPUMEHEHUuEM (HopMyIT
OmnepupoBarh MOHATUSMH: MHOTOTPAHHHUK, BIHCAaHHBIH B cdepy H
6.7 OIMCaHHBIN OKOJIO cdepsrl, chepa, BIUCAaHHAS B MHOTOTPAHHUK HIIH
TEJIO BpAICHHSI
6.8 BEIUUCIATE COOTHOUICHHS MEXAY IUIOMIAIIMH TOBEPXHOCTEH U
' 00bEMaMU MO0OHBIX TeT
69 N300paxkaTh nzydaemble GUTYpHI OT pyKH U C IPUMEHEHUEM IMPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BEIMONHATE (BBIHOCHBIE) IUIOCKHE YEPTEXKHW M3 PHCYHKOB ITPOCTBIX
6.10 00BEMHBIX (UTyp: BHI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUECHUS Tel
BpaIICHHS
W3BnekaTh, MHTEPIPETUPOBATh U MPEOOPA30BBIBATH WH(POPMAIHIO O
6.11 MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, MpEeACTaBIECHHYIO Ha
gepTekax U pucyHKax
[IpumeHnsaTh reomeTpruecKue (hakThl 1Jis peIIeHUs] CTePEOMETPUYECKIX
6.12 3aja4, MPEeAnoaraloluiX HECKOJbKO IIAaroB pPEIIeHUs, eCIU YCIOBUS

MIPUMEHEHHUS 3a1aHbI B IBHOU (hopme

6.13 OnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonHATh I[CﬁCTBHSI CJIOKCHHA BCKTOPOB, BBIYUTAHHA BCKTOPOB U
YMHOXKXCHHA BCKTOpAa HA YUCIIO, OG’bHCH}ITL, KakKMMH CBOMCTBAMH OHH

o0JIaaroT

6.15

HpI/IMCHHTB IIpaBHJIO IIapaJlICICnuIeaa npu CJI0XKECHUHU BEKTOPOB

6.16

OHepI/IpOBaTB IOHATHUAMU: ACKAPTOBbI KOOPAMHATHI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpA, paBEHCTBO BEKTOPOB, KOOPAHUHATEI BCKTOPA,
yroja MEXKAY BCKTOpPAMH, CKaJI[dpHOC [IPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC U KOMITIJIAHAPHBIC BCKTOPLI

6.17

HaxomuTh cymMMy BEKTOpPOB M NPOMU3BEIACHHE BEKTOpA HA YUCIIO, YOl
MEX/y BEKTOpaMH, CKaJSIPHOE MPOU3BEICHME, PACKIAIAbIBATE BEKTOP

110 IBYM HEKOJUJIMHCAapPHBIM BEKTOpamM

6.18

3aI[aBaTL IJIOCKOCTb YPABHCHHUEM B ﬂeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

6.20

Pemarsn HpOCTGfII.HPIC TCOMCTPHUUCCKUEC 3ala4Yd Ha IIPUMCHCHHC

BCKTOPHO-KOOPAUMHATHOI'O MCTOJ1a

Pemarsn 3aJa4yyd Ha AJ0Kas3aTCJIbCTBO MAaTCMAaTH4YCCKHUX OTHOIIICHUH U
HaXO0XKJIACHHUC T'COMCTPUICCKUX BCIUYUH I10 06pa3uaM WK aJITOPpUTMaM,
IIPpUMCHAA HN3BCCTHBIC MCETO/bI npu PCIICHHUN CTaHAAPTHBIX

MaAaTCMaTHYCCKUX 3aJa4

6.21

6.22

6.23

[IpuMeHATH TpOCTEHIINE IPOTrPaMMHBIE CpPEICTBA M AJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHU CTEPEOMETPUUECKHUX
3a1a4

[IpuBOIUTE IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U
’KU3HH, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHATH TOJNIy4eHHBIE 3HAHWA Ha IPAKTHKE: aHAJIU3UPOBATh
peanbHble CUTYyallMM W NPHUMEHATh W3YyYEHHBIC IOHATHS B IpOLEcce
MOMCKA pEUIeHHUs MaTeMaTHYecKd C(HOpMyTUpPOBAHHOM MNPOOIEMBI,
MOJICJIMPOBATh PEAIBHBIC CUTYAIIMHU Ha SI3bIKE T€OMETPUH, UCCIIEN0BATH
IIOCTPOEHHBIE MOJEIIH C UCIIOIb30BAHUEM T€OMETPUYECKUX ITOHATUN U
TeopeM, anrnapara anredpsbl, pemarb NPakTUYECKUe 3aJaul, CBSI3aHHbIC

C HAXOKACHUEM I'€OMCTPUYICCKUX BCIIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

7.1

7.2

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

I'eomerpus

OcHOBHbIE NOHATUS CTepeoMeTpuH. Touka, IpsMasi, IIOCKOCTb, POCTPAHCTBO.
[lonatne 00 aKCHMOMAaTHYECKOM TIOCTPOCHHUU  CTEPEOMETPHUH:  aKCHOMBI

CTEPCOMETPHHU U CIICACTBUA U3 HUX

B3aumHoe pacmnosnoxkeHue TOpSIMBIX B IPOCTPAHCTBE:  IepeceKarouiuecs,
NapajuleJIbHbIE W CKpeluBaromuecs mnpsMble. [lapamienbHOCTE OPSIMBIX U
IUIOCKOCTEHl B MPOCTPAHCTBE: MapajlieibHble TMpPSMbIE B IMPOCTPAHCTBE,
MapaJIENBbHOCTh TPEX MPSAMBIX, NAPAICIBHOCTh NPSAMOW U INIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMH CTOPOHAMH, Yrol MEXIy NpsSIMbIMH B IPOCTPAHCTBE.
[TapannenpsHOCTH IJTIOCKOCTEM: rapasieabHbIe IJIOCKOCTH, CBONCTBA
napajuienbHbIX miiockocted. [Ipocreiimne mnpocTpaHCTBeHHbIE GUTYpBHl Ha

IUIOCKOCTHU: TETPa’Ip, Ky0, napajuieenure]l, HOCTPOSHHE CEYCHU

7.3

7.4

[lepneHIUKYNAPHOCTh NPSIMOM M IUIOCKOCTH: HNEPIEHIUKYJIAPHBIE NPSAMBIE B
IIPOCTPAHCTBE, MpsAMBIE IAPAUICIbHBIE W IEPIEHAUKYISIPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPIEHIUKYIIPHOCTH NPSAMOM M IUIOCKOCTH, TEOpEMa O MNpAMOHN
MEPIEHIUKYISIPHON IIJIOCKOCTH. YTJbI B IPOCTPAHCTBE: YIrOJI MEXKIY HPSIMOU H
IJIOCKOCTBIO,  IBYI'PAHHBIM  YroJl, JIMHEWHBIA Yrojl JBYIPaHHOrO  yrIJa.
[lepneHquKyIsp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE
OT MPSIMOM JI0 IJIOCKOCTH, MPOEKLUs (PUTYphI Ha INIOCKOCTh. [leprneHaAuKynspHOCTh
IJIOCKOCTEH: NMPHU3HAK NEPIEHIUKYIAPHOCTH JIBYX IUIOCKOCTEH. Teopema o Tpéx
MEePIEHIUKYIIAPAX

IIoHsiTHE MHOrOrpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOIOIPDAHHHMKA, BBIIYKIBIE W
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. [Ipusma: N-yrosbHas
IpU3Ma, TPaHU U OCHOBAHMSI NMPHU3MBI, IpsiMasi U HAKJIOHHAs NPU3MBbI, OOKOBasi U
MTOJTHAs ITOBEPXHOCTh IIPU3MBL. [Tapaytenenurnen, MIPSIMOYTOJIbHBIN
napajuiejienume] U ero coucrsa. Ilupamupa: nN-yrosnbHas nupamMuaa, TpaHd U
OCHOBaHUE MUpaMU/Ibl, 00KOBas U MOJIHAs TOBEPXHOCTh MUPAMUbI, IPABUIIbHAS U
yceuéHHas NupaMuja. OJIEMEHThl HNpu3Mbl M nupamuisl. [IpaBuiibHbIE
MHOT'OTPaHHUKH: IOHATHE MPABWIBHOTO MHOTIOTPAHHUKA, NPABWIbHAS MpU3Ma U

IpaBUJIbHAasA MNHUpaMuIa, IIPpaBUJIbHAA TPEYrojibHad IHUpaMuJia H HpaBHHBHBIf/'I




7.5

7.6

1.7

TeTpa’sp, KyO. IIpenctaBieHre O NpaBUIIBHBIX MHOTOTPAaHHHUKAX: OKTa’[p,

AO0ACKa’ Ap U UKOCASAPYIruc Ceuenus IIPU3MBbI U ITMPaMU/JIbI

CHMMCTpHH B IPOCTPAaHCTBE: CHMMETPUA OTHOCHUTCIBHO TOYKH, pr[MOI;'I,
IIJIOCKOCTH. ONEeMEHTBI CUMMCTpPUU B nupaMujaax, napajjiejcnmicaax,

IIpaBUJIbHBIX MHOI'OI'PAHHUKAX

Boruncnenue 351eMeHTOB MHOTOTPaHHHUKOB: pEOpa, nuaroHanu, yriel. [lmomans
OOKOBOW TIOBEPXHOCTH W TIOJNHOH MOBEPXHOCTH NPSAMOM MPU3MBI, IUIOMAIb
OCHOBaHMH, TeopeMa 0 60KOBOM MOBEPXHOCTH MPsMOii 1Tpu3Mbl. [Lmomiaas 60koBoi
MIOBEPXHOCTH M TIOBEPXHOCTH IPaBWJIBHON IUpPAaMU[bl, TEOpPEMa O ILIOIIAIU

yceuénnoil nupamuabl. [loustue 06 06béme. OObEM MUPaMUIbL, TPU3MBI

HO,I[O6HI>I€ TCJla B IIPOCTPAHCTBE. CooTHoOIICHUS MCXKAY  IUIOIaAAMU

MOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX TEIT

11 KVIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

6

I'eomerpus

6.1

Hunuaapudeckas MOBEPXHOCTh, OOpa3yIONINe IWIHHIPHICCKONH IMMOBEPXHOCTH,
OCb IWIMHAPUYECKOW mMOBepXHOCTH. LlunmuHap: ocHoBaHuMA U OOKOBas

MOBEPXHOCTh, 00pa3yrolas U 0Ch, IIIOMIA b OOKOBOI U MOJIHOM MOBEPXHOCTH

6.2

6.3

Konnueckass TOBEpXHOCTh, OOpa3yroIIUe KOHUYECKOW IMOBEPXHOCTH, OCh U
BepIlMHA KOHMYECKOH MoBepXHOCTU. KoHyC: OCHOBaHMe U BepIInHa, 00pasyromias
U OCh, IUIOMAAb OOKOBOW M TIOMHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:

oOpa3yromiue U BbICOTa, OCHOBaHMSI U OOKOBasi IOBEPXHOCTh

Cdepa u map: ueHTp, paanyc, AMaMeTp, IUIOLIalb HOBEPXHOCTH ceprl. Bzanmuoe

pacroyioxenue chepsl U MIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, MIonanb

cepsl

6.4

N306paxkenue Ten BpaleHUs Ha MI0CKOCTH. Pa3BEépTKa IMIIMHpA U KOHYCa

6.5

KomOunanmu Ten BpalieHHs W MHOTOTPAaHHUKOB. MHOTOTpaHHMK, ONMHCAHHBIN

OKOJIO C(I)CpLI, cq)epa, BIIMCAHHAA B MHOT'OI'PaHHUK, UJIA TCJIO BPAILLICHHUA

6.6

6.7

[Tonsitne 06 o6béMe. OcHOBHBIE cBOMCTBAa 00bEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapajuiesienumnena U ciaeactBus u3 He€. OO0bEM IWIUHIpA,

koHyca. O0BEM mapa u miomaab chepol

HOIIO6HBI€ TCJIa B  TIPOCTPAHCTBC. CooTHoNICHHS MCXKAY IIomaasasMunu

MMOBEPXHOCTEH, 00bEMaMH MMOJOOHBIX TEI




6.8

Ceuenus nunuMHapa (mapajieNbHO U NEPHEHAMKYISPHO OCH), CEYEHHUS KOHYyca

(mapasnienbHOEe OCHOBAHUIO U MPOXO/SIIEE YEPe3 BEPIIMHY), CEUCHHUS 11apa

6.9

6.10

BekTop Ha muockoctu M B npocTpaHcTBe. CII0)KEHHE M BBIUMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4KCil0. Pa3noxeHue BeKTopa o TpéM HEKOMIUIaHAPHBIM
BektopaMm. [lpaBuno mnapamienenunena. Pemenwe 3agad, CBSI3aHHBIX €

MPUMEHEHHUEM IIPaBUII ACUCTBUN C BEKTOpaMU

[IpssmMoyrosnbHas cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocreitimme 3amaun B KOOpJMHATaX. Yroil Mexay BekTopamu. CkaisipHoe
MMPOU3BCACHUC BCKTOPOB. Brraucnenue YIJIOB MCKAY IMPSAMBIMH W IIJIOCKOCTAMMU.

KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTO IIpU PCIICHNU 'COMECTPUYCCKUX 3a1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOCHHS OCHOBHOI 00pa30BaTe/ILHON MPOrPaMMbl CpeIHero
o0mero odpasoBanus

Brnanenue meromamMu J0Ka3aTeibCTB, aJrOPUTMAMHU PEIICHUS 3ajad;
yMmeHue (GpopMynupoBaTh W ONEPUPOBATH MOHATUSMHU: ONpEICICHHE,
aKcMoMa, Teopema, CIIEJICTBUE, CBOMCTBO, MPHU3HAK, JI0KA3aTEIbCTBO,
PaBHOCHWIbHBIE (bopMynHUpOBKH; IIPUMEHSATH UX; YMEHHE
dbopMyIHpoBaTh 00paTHOE © TMPOTHUBOIMOJIOKHOE YTBEPXKICHHE,
IIPUBOJUTH IIPUMEPbl U KOHTPIPUMEPBI, UCIOIb30BaTh METOJ
MaTeMaTUYECKON MHYKIIMU; TPOBOIUTH JI0KA3aTeIIbHBIC PACCYXKICHUS
npu pCIICHUU 3ajJa4, OLCHUBATH JIOTUYCCKYIO MMPaBHUJIbHOCTDb
pacCyXICHHI; yMEHHE OIEPHPOBATh TOHSATHSIMHU: MHOXECTBO,
IIOAMHOKECTBO, OIICpallMy HaJl MHOKCCTBaAMH; YMCHHEC HCIIOJIb30BATh
TEOPETUKO-MHOXKECTBCHHBIM  anmapar Il ONHCAHUS  PealbHBIX
IIpOLECCOB 1 SIBJICHUU U IIpu pCIICHUHN 3aJiad, B TOM YUCIIC U3 APYIrux
y4eOHBIX MTPEIMETOB; YMEHHE ONIEPUPOBATH OHATUAMU: Tpad, CBA3HBII
rpad, nepeBo, LHKJI, Tpad HA IIJIOCKOCTH; YMEHHME 3aJaBaTh |
OTMHCHIBATH Tpadbl pa3IMUHBIMU CIIOCO0AMU; UCTIOIB30BaTh rpadbl MpH

pelieHnu 3a1a4

YMeHne onepupoBaTh MOHATHAMM: HAaTYpPaJIbHOE YHUCIIO, LEN0E YHCIIO,
CTEIEHb C LEJIBIM II0Ka3aTelleM, KOPEHb HATypalbHOM CTENEHH, CTEIICHb
C palMOHAJIBHBIM  IIOKAa3aTejleM, CTENEeHb C JIEHCTBUTEIIBHBIM
HoKaszaTejaeM, JIorapudM 4ucaa, CHHYC, KOCHHYC U TaHI'€HC
IIPOU3BOJIBHOIO YKCJIA, OCTATOK 10 MOAYJII0, PALMOHAIBHOE YHCIIO,
MPPALMOHAIBHOE  YHUCJIO, MHOXECTBA  HATYPAJIbHBIX,  LENbIX,
palMOHANbHBIX, JCHCTBUTEIBHBIX YHUCEN;, YMEHHME HCIOJIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINNA OOLIUI JEeTUTeNh U HauMEHbIIIee
of1iee KpaTHOe, aIrOpUTM EBKIIMAA Mpu pereHny 3a/1a4; 3HaKOMCTBO
C Ppa3IMYHBIMM TO3ULUOHHBIMM CHCTEMaMH CYHUCIICHMS; YMEHHE
BBINOJIHATH BBIYMCIICHUE 3HAUYEHUI U MpeoOpa3oBaHUs BBIPAXKEHUN CO

CTEeNEeHsIMU U JiorapudmMamu, npeoOpa3zoBaHusl IPOOHO-PAIIMOHATIBLHBIX




BBIpQ)KEHUI; YMEHHE ONEepUPOBATh MOHATUAMU: MOCIEI0BATEIBHOCTD,
apuMeTHuecKas ~ MPOTPEeccHs,  TI€OMETPUYECKas  MPOTPeccHs,
O0eckoHeuyHO yObIBaomasi TreoMeTpudecKas MpOrpeccus; yMEHHUe
3a7aBaTh  IOCIEJOBAaTEIbHOCTH, B TOM YHCIE C IIOMOIIBIO
PeKyppeHTHBIX  (OpMyJd;  YMEHHE  OINEPUPOBATH  MOHATHIMH:
KOMITJIEKCHOE YHCIIO, CONPSDKEHHBIC KOMIUICKCHBIE YHCIIA, MOIYIb W
apryMEHT KOMILJIEKCHOTO 4Hcia, popMa 3aliCH KOMIUIEKCHBIX YHCEN
(reomerpuyeckasi, TPUTOHOMETpHUYECKass M aiureOpanyeckas); yMeTh
MIPOU3BOIUTH apUPMETHUYECKHUE ACUCTBHUS C KOMIUIEKCHBIMU YHCIIAMU;
OPUBOIUTH  MPUMEPHl  UCIIOJIB30BAHUS ~ KOMIUIEKCHBIX — YHCEI;
OIEpUpPOBaTh IMOHATUSAMU: MaTpuua 2xX2 u 3%3, omnpenenuTenb

MaTpulbI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh NOHATUAMU: PalMOHAJIbHBIC, UPPALlMOHAJIbHBIE,
MoKa3aTeIbHbIe, CTETICHHBIE, JIoTapu(MUIeCKHe, TPUTOHOMETPUIECKHE
YPAaBHEHUs M HEPAaBEHCTBA, HUX CHCTEMbI; yYMEHHE OIIEpPUpPOBATh
MOHATHUSIMU: TOXIECTBO, TOXK/IECTBEHHOE NTPeo0pa3oBaHKe, ypaBHEHUE,
HEPABEHCTBO, CHCTEMa YpPAaBHEHUN M HEPABEHCTB, PAaBHOCHJIBHOCTb
YpPaBHEHUH, HEPABEHCTB M CHUCTEM; YyMEHHME pellaTh YypaBHEHUS,
HEPABEHCTBA M CUCTEMBI C IOMOIIBIO PA3JIUYHBIX NMPUEMOB; PELIATh
YpaBHEHUS, HEPABEHCTBA W CHUCTEMBl C IapaMeTpOM; IPUMEHATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJISl PEIICHHUS] MaTEMATHUECKUX

3a/1a4 U 3aJ1a4 U3 pa3Iu4HbIX 00J1acTel HayKu U peallbHOM JKU3HU

YMeHue onepupoBaTh MOHATHAMH: (QYHKLIMS, YETHOCTh (PYHKLHH,
NEPUOUYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh
(GyHKIUH, SKCTpEMYM (YHKIMH, HauOOoJIblllee U HAaUMEHbIIIEE 3HAUCHUSI
(GyHKIMM Ha TPOMEXKYTKE, HempepblBHAs (DyHKIMS, aCHUMIITOTHI
rpaduka ¢QyHKOUM, TepBas W BTOpas MpPOU3BOAHAas (YHKIUH,
reoMeTpHUecKuil 1 pU3NUEeCKHii CMbIC TPOU3BOAHOM, TepBoOOpa3Has,
OnpeAeNEéHHbI HMHTETpall; YMEHHE HaxXOJuUThb AacCUMMOTOTHI TIpaduka
(GYHKIMU; yMEHHE BBIYUCIATH MPOU3BOJAHBIE CYMMBI, POM3BEACHUS,
YaCTHOTO U KOMIO3UIMHN (PYHKIIHMH, HAXOUTh ypaBHEHUE KacaTelbHOMN
K rpaduKy GyHKIHUU; yMEHHE HaXOAUTh MTPOU3BOIHBIE HJIEMEHTAPHBIX
(GyHKIUH; yMEHHE HCIOJIb30BaTh IMPOU3BOJHYIO JUISI UCCIIEIOBAHUS
(GbyHKIMN, HAXOIUTh HAMOOJbIINE U HAUMEHBIINE 3HaYeHUs (PYHKIHI;
CTpPOUTh TIpadUKM MHOTOYJIEHOB C HCIOJIb30BAaHHWEM  ammapara

MAaTEMaTUUYCCKOT O aHAJIN3a; IPUMCHATD IMIPOU3BOJHYTO JJIS1 HAXOXKICHUA




HaWJIy4dllIero pELICHHUs B IPUKIAIHBIX, B TOM YHCIE COLHUAIBHO-
HSKOHOMHYECKUX U (PU3MYECKUX 3a/1a4ax; HaXOAUTh IUIOMAIN U 00BEMBI
¢bury ¢ moMoImp0 UHTErpaia; NPUBOAUTH IPUMEPHI MATEMAaTHUYECKOTO

MOJIETTUPOBAHUS C MOMOILBIO T depeHIINaTbHBIX YpaBHEHUIN

VYMeHue onepupoBaThb NOHATHAMM: Tpapuk (yHKIMM, oOpaTHas
GbyHKIMsA, KOMIO3ULus GyHKIUN, TUHEHHAs QYHKUUS, KBagpaTHIHAs
byHKUMSA, — panMoHadbHas — (QYHKOMS, — CTeNeHHas  (YHKIHS,
TPUTOHOMETpHUYECKHEe (DYHKIMH, OOpaTHbIE TPUTOHOMETPUUYECKHE
(GyHKLIMH, IOKa3aTelabHass W Jiorapupmuueckas (QYHKLIUHU; yMEHUE
CTpOUTH TpadUKU U3yYCHHBIX (DYHKIIHIA, BHIMOIHATH IpeoOpa3oBaHUs
rpaduKoB (GYHKLUH, UCIIOJIB30BaTh IPa(UKH JUIsl U3y4EHHUs [TPOLECCOB
Y 3aBHCHMOCTEH, IPU PEIICHUH 33/1a4 U3 IPYTUX Y4eOHBIX MPEIMETOB
U 33/7a4 U3 peaJbHOM JKU3HU; BbhIpakaTb (hopMysraMH 3aBHCHMOCTH
MEXy BEIMYMHAMU; UCTIOJIb30BaTh CBOMCTBA U Tpadpuku GyHKIHIA 115t
peleHus ypaBHEHUH, HEpaBEHCTB U 33a/1a4 ¢ apaMeTpaMu; U300paxarhb
Ha KOOpPJAWMHATHOM INTOCKOCTM MHOXECTBA PpEIICHUH ypaBHEHM,

HCPABCHCTB U UX CUCTEM

YMeHue pemath TEKCTOBbIE 33/1a4M Pa3HbIX TUIIOB (B TOM YHClE Ha
IIPOLIEHTHI, JOJIU U YaCTH, Ha ABMKEHUE, pabOTy, CTOUMOCTh TOBapOB U
yCIIYT, HaJIOTH, 3aJ1a41 U3 00JIaCTH YIPABJICHUS JTMUYHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA M UX
CUCTEMBI I10 YCIOBUIO 3a/1a4d, MCCIIEJ0BATh IOJy4YCHHOE PELICHUE U
OLICHMBATh MPaBJONOJOOHOCTh PE3yJIbTaTOB; YMEHHE MOJEIUPOBAThH
peanbHbIE CUTyallMd HA SA3bIKE MATEMATUKH; COCTABIIATH BBIPAXKCHUSA,
YpPAaBHEHHUs, HEPABEHCTBA M HX CHCTEMBI II0 YCIOBUIO 3a/ayH,
HCCIEA0BaTh IIOCTPOCHHBIE MOJENM C HCIIOIb30BAHMEM alapara

anredpbl, UHTEPIPETUPOBATH MOJTYUEHHBIN pE3yIbTaT

YMeHue omnepupoBaTh MOHATUSIMH: CpeaHee apu(pMETHUYECKOE,
MearaHa, HauOoJblllee ¥ HauMEHblIee 3HAaUeHUs, pa3Max, AUCIepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOIO Habopa, yMEHHE MH3BIIEKATh,
MHTEPIPETUPOBaTh MH(OPMaLMIO, TPEACTABICHHYIO B Tablulax, Ha
Jauarpammax, rpaukax, OTpakarollylo CBOWCTBA pealbHBIX MPOLECCOB
U SBIEHUHN; NPEICTaBISATh HHPOPMAIMIO C TOMOMIbIO TabIuI U
quarpamm; HCCIEI0BaTh CTaTUCTUYECKUE JIaHHBIE, B TOM YHCIE C

MPUMEHEHHEM TIpaUyecKuX METOJOB U DBJEKTPOHHBIX CPEICTB;




rpa(bnquKH ncciacaoBaTb COBMECCTHBIC HaGJIIO,IIeHI/ISI C IIOMOIIIBIO

JUarpamMm paccerBaHUs U JIMHEHHON perpeccun

YMeHue onepupoBaTh MOHSATUSMHU: CIyYalHBIM ONBIT M CIydailHOE
COOBITHE, BEPOSITHOCTH CIIYYallHOTO COOBITHS, yYMEHHE BBIUYUCISTH
BEPOSTHOCTh C HCIIOJIb30BAHUEM TIpapUuecKUX METOJIOB; MPUMEHSTH
(hOpMyIIBI CIOXKEHUS U YMHOXXCHUS BEPOSTHOCTEH, POpMYTy TOTHOM
BepoATHOCTH, ¢Gopmyny bepHymin, komMOuHaTOpHBIE (aKThl U
(OpMyIIbI; OIICHWBATh BEPOATHOCTH PEATBHBIX COOBITHI; YMEHHE
ONEpUPOBATh TMOHATHSAMM: ClydyailHash BeJIMYMHA, pacIlpeieicHue
BEpPOSITHOCTEH, MaTeMaTUYECKOE OKUJAHUE, JUCTIEPCUS U CTAHIAPTHOE
OTKJIOHEHHE CIIy4alHOM BENUYMHBI, (YHKIUHU paclpeiesieHus Hu
IJIOTHOCTA  PaBHOMEPHOTO,  IIOKA3aTEJIbHOTO W HOPMAJIBHOTO
pacmpeneneHnuii; yMeHHE HCHOJb30BaTh CBOWCTBA  HM3YyYEHHBIX
pacrnpeiesneHuid i pelieHus 3aa4; 3HAKOMCTBO C MOHATUSIMU: 3aKOH
OOJIBIIMX YHCEN, METOJbl BBIOOPOUYHBIX WCCIICOBAHUI; YMEHHE
MPUBOJUTH TPUMEPHI TMPOSBICHUS 3aKOHA OOJBIIMX YHCET B
MPUPOAHBIX U OOILIECTBEHHBIX SBJICHUSX; YMEHHE OIEpPUpPOBAThH
MOHSATUSAMH: COYETAHHE, TIEPECTAHOBKA, YHCJIO COYETAHUM, YUCIIO
nepectaHoBok; OnHOM Hbi0TOHA; yMEeHHE MPUMEHSATh KOMOUHATOPHBIE
(bakTBl ¥ pacCyXIeHUs ISl PEIICHHsI 3a7a4; OICHUBATh BEPOSATHOCTH
pEabHBIX  COOBITUH; COCTaBISITH BEPOATHOCTHYIO  MOJENb U

MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yabTaT

YMeHne onepupoBarTh IOHATUSMH: TO4YKA, MpsAMas, ILIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jyd, BEIMYMHA YyIia, IUIOCKUM yrod,
JNBYTPAHHBIA Yroj, TPEXTPaHHBIA YIoJl, CKPEIIMBAIOLIUECS IPSIMBIE,
MapaJuIeIbHOCTD U IEPIECHIUKYIAPHOCTD MPSAMBIX U INIOCKOCTEH, YIOJl
MEXIy NPSAMBIMHU, YroJI MEXAY HPSMON M INIOCKOCTBIO, YTOJI MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH J0 IJIOCKOCTH, PACCTOSTHUE MEXKIY
MPSIMBIMH, PACCTOSTHUE MEXY IUIOCKOCTSIMHU; YMEHHE HCIOJb30BaTh
IpU pELIeHUH 3a7ad M3y4eHHble (DaKThl U TEOPEMBl IIAHUMETPHUH;
YMEHHE OLEHUBATh pa3Mepbl 0OBEKTOB OKPYXKAIOLIETO MHUPA; CTPOUTH
MaTeMaTHUYECKUE MOJEIU C IOMOLIBI0 I€OMETPUYECKUX IOHATUH U

BCJIMYMH, PCIIAaTh CBA3aHHBIC C HUMHU IMPAKTHUYCCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATHIAMU: IOk (GUTYpbl, 00bEM PUTYPHI,
MHOTOTpaHHUK, IPaBUJIbHBI MHOTOI'PaHHUK, CEYeHIE MHOTOTPaHHHKA,

KyO, mapamjenenurnes, Npu3Ma, nupamuja, Gurypa m HOBEPXHOCTb
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BpallleHUs, IUIUHP, KOHYC, IIap, cdepa, MmiIomanab cepsl, MmIomaIb
MOBEPXHOCTU MHUPAMUMbI, TPU3MBI, KOHYCa, IIMIMHIpPA, 00bEM KyOa,
MPSIMOYTOJIBHOTO Napajuleienunesia, TUpaMubl, IPU3Mbl, LUIUHAPA,
KOHYCa, 11apa, pa3BépTKa MOBEPXHOCTH, CEYEHHUSI KOHYCa U LIWIMH]PA,
NapajuleJIbHbIE OCH WM OCHOBAHUIO, CEYCHHE Ilapa, IIOCKOCTD,
Kacaromasicss ceppl, LUUIUHAPA, KOHYCA; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHUKA, U300pakaTh MHOTOTPAHHHKH, (DUTYPHI  TIOBEPXHOCTH
Bpall€HUsl, UX CEYEHHUs, B TOM 4YHUCJIE C IOMOIUBI 3JIEKTPOHHBIX
CPEACTB; YMEHHE NPUMEHSTh CBOHCTBA TI'E€OMETPUYECKHUX (QUTYp,
CaMOCTOSITENILHO (OPMYJIUPOBATH OINpEACNCHUsI H3ydyaeMbIX (GuUryp,
BBIIBUTaTh THUIIOTE3bl O CBOMCTBAX M IPU3HAKAX TI'E€OMETPUUYECKUX
¢uryp, 0OOCHOBBIBATH WM OINPOBEpPrarb HX; yMEHHE MPOBOAUTH
kinaccuukanuioo (GUryp TO pa3nMYHBIM PU3HAKAM, BBITIOIHATH

HeO6XOI[I/IMBIe JAOINIOJIHUTCIIbHBIC IIOCTPOCHHUA

YMeHue omnepupoBaTh MOHATHSAMH: JABW)KEHHE B IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B TIPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3oBaHue MOA0OMs, MOAOOHBIE (UTYPBI; YMEHHE
pacro3HaBaTh paBHbIC U MOJOOHBIE (PUTYPHI, B TOM YUCIIEC B MIPUPOJIC,
HCKYCCTBE, apXUTEKType; HCIOJIb30BaTh '€OMETPUYCCKHE OTHOIICHUS
MpU PEHICHUM 3aJ]a4; HAXOJIUTh I€OMETPHYCCKHE BEIUYHMHBI (IJTMHA,
yroi, IJol@aab, 00bEM) MPHU pElIeHUH 3aqad U3 JPYTUX YUeOHBIX
MIPEIMETOB U M3 PEATbHOMN KU3HH, YMEHUE BBIYUCIIATH TEOMETPUICCKUE
BEITMYMHBI (JJTMHA, YTOJ, IJIOMAAb, 00bEM, IUIOMIA/b MOBEPXHOCTH),
WCIIOJIE3YSl M3YYCHHBIE (DOPMYIIBI U METOMIBI, B TOM YHCIIEC: IDIOMIAh
MOBEPXHOCTU MUPAMHUJIBI, IPU3MBI, KOHYCA, IIWIMHApPA, TUIOMaAb chephl;
00BEM Ky0a, IPSIMOYTOIBLHOTO MapaijiesienuIesa, MUPaMuIbl, TPU3MBI,
HWIMHIpPA, KOHYyCa, IIapa; YMEHHE HaXOAWTh OTHOIIEHHE OOBEMOB

Oo1I00HBIX QUryp

12

YMenmne OIICpHUPOBATH IIOHATUAMU: IpsAMOYTOJIbHAA cucreMa
KOOPJIMHAT, BEKTOP, KOOPAMHATHI TOUKH, KOOPJMHATHI BEKTOpa, CyMMa
BEKTOPOB, IPOM3BEICHIE BEKTOPA Ha YHCIIO, Pa3lIOKEHHE BEKTOPa IO
0asucy, CKaJspHOE NPOU3BEICHUE, BEKTOPHOE INPOHM3BEICHHE, YTOJ
MCKIY BCKTOpaMH; YMCHUEC HCIIOJIBb30BATh BeKTOpHBII\/'I n
KOOPJIMHATHBI METOJ Ul PELICHUS] T€OMETPUYECKUX 3a/a4 M 3a/1a4

JIPYTUX y4eOHBIX MPEeIMETOB
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YMeHue BbIOMpaTh NOAXOAALIMA METOA s pelIeHHs 3aay;
[IOHMMAaHHUE 3HAYUMOCTH MATEMaTUKU B HW3YYCHUU IPHUPOIHBIX U
OOIIECTBEHHBIX MPOLECCOB M SBICHUI; yYMEHHE paclo3HaBaTh
IIPOSABJICHUE 3aKOHOB MATEMAaTMKH B HMCKYCCTBE, YMEHHME IPHUBOJUTH
IIpUMEPbl  MAaTEMaTUYECKUX OTKPBITMM POCCHUMCKOM M MHPOBOM

MaTeMaTH4YeCKOM HAayKH




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA EI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Yucna u BBIYUCICHUSA
11 Hatypanbhble u nensle uncia. [lpu3Haku AeIMMOCTH LEINbIX Yucel
12 Panmonanbhple  uymcia. OOBIKHOBEHHbIE M JAECATHYHBIE JPOOM, IPOLEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmerndeckuil KOpeHb HaTypalIbHOH creneHu. [leiicTBus ¢ apupMeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTENEeHU
14 Crenenp ¢ wnenbiM mokaszareneM. CTeneHb C palMOHAIBHBIM ITOKA3aTeeM.
' CBolicTBa CTENEHU
. CuHyc, KOCHMHYC M TaHI€HC 4YMCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudm uncna. JlecaTHIHbIE U HATYpAJIbHBIC JIOTapH(PMBI
JleiicTBUTENbHBIC YHWCTA. ApPUPMETHYECKHE OIepalud C JACHCTBUTEIHHBIMU
1.7 yuciaamu. [TpuGnnxEHHbIE BBIYUCICHNUS, IPABUIIA OKPYTJICHHS], IPUKU/IKA U OLIEHKa
pe3yJibTaTa BEIYMCIEHUN
1.8 [IpeobpazoBanme BhIpaKECHUI
1.9 KowmrnekcHeie yncna
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuuecknue ypaBHEHUS
2.4 [Toka3zaTenbHble U JOrapuPpMHUUECKUE YPABHEHUS
2.5 [enble u 1poOHO-palioHaIbHbIE HEPABEHCTBA
2.6 WppatmonanbHble HEpaBeHCTBA
2.7 [TokazarenbHble U TIOrapu(PMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHUIN U HEPABEHCTB
2.10 VYpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuia cucteMsl JMHEHHBIX ypaBHEHHH. Onpeaenurens MaTpUIbI
3 OyHKIMH U TpaduKu




@ynkims, crnocods! 3axanus ¢yHkuuu. I'paduk GyHkinuu. Bzaumao oOpaTHbIE

3 dbynkuun. Y€rHbie 1 HeuéTHBIC QyHKIMU. [leprnoanyeckue GyHKIMN
OO6nacTh ompeneiaeHuss U MHOXECTBO 3HaueHUW ¢GyHkuuu. Hymu Qyskuuu.
3.9 [IpomMexxyTKH  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKITHH.
' MakcuMymbl 1 MUHUMYMBbl (pyHkuuu. HamGomblnee u HavMeHblee 3HAUYCHUE
(GyHKIHMK Ha TPOMEXKYTKE
33 Crenennas ¢yHKUIMs C HaTypalbHBIM M LENbIM MokazateneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U Tpad)uK KOPHS N-0i CTEIICHU
3.4 Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA B rpaduKu
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH
36 Toukm paspeiBa. AcumnToTsl TpadukoB Qyakmumit. CoiicTBa  (QyHKIMIA,
' HEMpPEPBIBHBIX Ha OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33JaHUsI TOCIIEI0BATEILHOCTEN
3.8 Apudmernueckas u reomeTpuyeckas nporpeccuu. opmyia CI0KHBIX MPOIIEHTOB
4 Havana matematuuyeckoro ananusa
4.1 [TpousBonnas ¢pynkiuu. [IpousBoiHbIE 371eMEHTAPHBIX (PYHKIIHIA
[IpumeneHue Npou3BONHON K HCCIENOBAaHUIO (PYHKUIMH HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxxaeHne HanboIbIllero 1 HAaMMEHbIIEro 3HaYeHUs QYHKIIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. Muaterpan
5 MHoOXeCTBa U JIOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTh 1 cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha IMIOCKOCTH
7.2 [TpsiMbIe ¥ TITOCKOCTH B TTPOCTPAHCTBE
7.3 MHororpaHHuKU
7.4 Tena v MOBEPXHOCTH BpalleHUS
7.5 Koopannatsl u BEKTOPBI
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MNOACHUTEJBHASA 3AIINCKA

PaGouas nporpamma ydeOHOTo Kypca « BeposTHOCTb ¥ CTaTHCTHKAY 0a30BOTO
ypoBHst i oOyuarormxcst 10 —11 kimaccoB paspaboTana Ha ocHoBe DesiepanibHOTO
rOCyJIapCTBEHHOT'O 00pa30BaTENBLHOIO CTaHAAPTa CPEIHETO OOIIero 00pa3oBaHMs,
C y4€TOM COBPEMCHHBIX MHPOBBIX  TpeOOBaHHM, MNPEABIBIIEMBIX K
MaTeMaTUYeCKOMY O00pa30BaHHIO, W TPATUIMKA POCCUHCKOro 0Opa3oBaHMI.
Peaymzanus mporpaMMbl 00€CTIICUUBACT OBJIAJICHUE KIFOUECBBIMH KOMIICTCHITUSMH,
COCTABJIIIONIMMH OCHOBY JUUISI CaMOPa3BUTHS W HENPEPHIBHOTO 00pa3oBaHUS,
IIEJIOCTHOCTh OOMICKYJIBTYPHOTO, JIMYHOCTHOTO M IIO3HABATEILHOTO Pa3BUTHS
JUYHOCTH 00YJarOITHXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kKypc «BeposiTHOCTh M CTATUCTHKa» 0a30BOr0 YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro YpOBHS
OCHOBHOM 1miKoybl. Kypc mpeaHazHaueH njii (opMUpOBaHMS y OOYyUYarOIIUXCS
CTaTUCTUYECKON KYJBbTYpbl W TOHUMAHUS POJM TEOPUU BEPOSTHOCTEM Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA Il U3yUYCHUS CIIyYallHBIX COOBITHM, BEIUYUH U
npoiieccoB. [lpu m3ydeHum Kypca oOOramarTcsi MPEACTaBICHUS YYalluxcs O
METO/IaX UCCIETOBAHUS U3MEHYMBOTO MUPA, PA3BUBACTCS TIOHUMAHUE 3HAYMMOCTH
U OOIIHOCTHM MAaTeMaTHYECKUX METOJOB IO3HAHUS KaK HEOThEeMJIEMON 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopaepkaHue Kypca HalpaBJiI€HO Ha 3aKPEIJICHUE 3HAHWMW, MOJYyYECHHBIX MPHU
M3YyUYEHUH Kypca OCHOBHOW IIKOJIBI M HA PAa3BUTHE IPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX U B3aUMOCBS35X MEKy HUMHU Ha BaXKHBIX TPUMEPAX, CFOKETHI KOTOPBIX
MOYEPITHYTHI U3 OKPYKAFOIIETO MUPA.

B cooTBeTcTBUM € yKa3aHHBIMH LENSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEH IIKOJbI Ha 0a30BOM YpPOBHE BBIJIEIICHBI
CJIEIyIONIUE OCHOBHBIE cojep)KarenbHble JUHUU: «CiydailHbie COOBITHUS W
BEPOSTHOCTIY, «CydailHble BETMYMHBI ¥ 3aKOH OOJIBIITUX YUCEID».

BaxHyto d4acTh Kypca 3aHHUMaeT U3YYCHUE TE€OMETPUYECKOr0 U
OMHOMMAJILHOTO PaCIpeIeNICHU M 3HAKOMCTBO C MX HETPEPHIBHBIMH aHAJIOTaMU —
MMOKa3aTEIbHBIM U HOPMAJIbHBIM PACIIPEICICHUSMU.

Conepxxanue muHUU «CaydaifHble COOBITHS U BEPOSITHOCTHY CIY>KUT OCHOBOM
11 GOpMUPOBAHUS TPEJCTABICHUN O pachpeieieHud BEpPOSTHOCTEH MEXITy
3HAYCHUSIMU CIIy4alHBbIX BEJIMYMH, a TaK)Ke dTa JUHUA HeoOXoauma Kak Oaza I
W3YYCHUS 3aKOHA OOJBITNX Yncel — (PyHIaMEHTaIbHOTO 3aKOHA, IEHCTBYIOMIETO B
pUPOIE U OOIIECTBE U UMEIOIIET0 MaTeMaTH4YecKyto Gopmanuzamnuio. Cam 3aK0H



OONBIIMX YWCEN TpeasiaracTcsi B O3HAKOMUTEIBHOW (GopMe ¢ MUHUMAILHBIM
UCITOJIb30BAaHUEM MaTEMaTUYECKOTO (popmanm3ma.

TeMbl, CBsiI3aHHBIE C  HENPEPHIBHBIMU  CIyYalHBIMH  BEJIMYMHAMH,
AKIICHTUPYIOT BHHMAHHE IIKOJBHUKOB HA ONHCAHUM W HW3YYCHHH CIIyYalHbBIX
SBJICHMM C MOMOIIBbI0 HENpPephIBHBIX (PyHKIMI. OCHOBHOE BHUMAaHUE YJEsETCA
MOKA3aTeIbHOMY M HOPMaJIbHOMY paCIpeleeHUsIM, MPU ATOM MPEANoaracTcs
O3HAaKOMHTEIFHOE U3yUeHUE MaTepraa 06e3 J0Ka3aTelbCTB MPUMEHAEMbIX (PaKTOB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha HN3YUCHHUC KypCa ((BepOSITHOCTL Y CTaTUCTHKA» Ha 0a30BOM YPOBHC OTBOJAUTCA
I yac B HCACIIO B TCUCHUC KaXXI0I'0 I'oJJa O6yII€HI/I}I, Bcero 68 y‘le6HI>IX qacCoB.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

[IpeacraBnenne MaHHBIX C TOMOIIBIO Tabnui W auarpamm. Cpeanee
apudmeTnyeckoe, MeauaHa, HauOOJIbIIee M HAaUMEHbIIEE 3HAYCHUS, pa3Max,
JUCIIEPCHS M CTAHIAPTHOE OTKJIOHEHUE YHCIOBBIX HAOOPOB.

Ciy4daitHble SKCIEPUMEHTHI (OTBITHI) U CIy4alHbIe COOBITHSA. DJIEMEHTAPHbIC
coObITHsl (McXo/bl). BepodaTrHocTh ciydailHOro coObITHs. biu3ocTe 4YacToThl U
BEPOSTHOCTU COOBITUM. CiTydalfHbIE OIBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COObITHSIMU.  BeposiTHOCTHU  COOBITUH B OMbITAX C PaBHOBO3MOXHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Onepanuu HajJ COOBITUSIMU: TIEpECEUCHUE, 00bETMHEHUE, TPOTUBOIOIO0KHbBIC
coObITHs. J{narpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSATHOCTEM.

YcnoBHas BEPOATHOCTb. YMHOXKEHHME BEPOATHOCTEW. [lepeBo cCiydallHOTO
skcrepumenTa. @opmyria MoaHoM BepossTHOCTU. HezaBucumbie COOBITHSI.

KomMOunaroprnoe npaBuino ymHoxkenus. [lepecranoBku u ¢akropuai. Yucno
coueranuit. Tpeyronpuuk [lackans. ®opmyna 6uHoma HeroToHa.

bunapHbIil ciydaifHbI ONBIT (MCTIBITAHKE), YCIIeX U Heyaada. HezaBucrumeblie
ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAHUM 10 mnepBoro ycmnexa. Cepus
HE3aBUCHUMBIX HUCTIIBITAHUN bepHyIu.

CnyuvaitHas  BennunHa. Pacnpenenenne  BeposATtHocte.  [{marpamma
pactipenenenus. [Ipumepsl pacnpeneneHui, B TOM 4YHCIE, T€OMETPUYECKOE U
OMHOMHAIILHOE.

11 KJIACC

UucnoBble  XapakTEepUCTHUKUA  CIyYalHBIX  BEJIMYMH: MaTEMaTHYECKOE
OXKUJAHUE, JUCHEPCUs U CTAaHAAPTHOE OTKIOHEHHWE. IlIpumepsl mNpuMeHeHUs
MaTeMaTUYECKOT0 OXHUJAHUS, B TOM YHUCJE B 3aJayaX M3 MOBCEIHEBHOW JKHU3HHU.
Marematnyeckoe oxugaHue OWHAPHOW CIIy4aliHOUM BeNIWYWHBI. MaTemaTudeckoe
0’XKMJAHUE CYMMBI CITy4allHbIX BEJIMYMH. MaTeMaTU4eCKOe 0KUTAHUE U JUCTIEPCUS
reOMETPUYECKOT0 1 OMHOMHUAJILHOTO pacipeieICHU .

3akoH OOJBIIMX 4YHCET W €ro pojib B HayKe, MPUPOAE U OOIIECTBeE.
Br160opouHbIil METOT MCCTIEAOBAHMI.

[Ipumepsl HENPEPBIBHBIX CIyYaHbIX BenuuyuH. [loHATHE O IUIOTHOCTH
pacripeneneHus. 3ajiauu, NpUBOASIINE K HOpMaIbHOMY pactpeaeneHuto. [lonstue
O HOPMAaJIbHOM PACIPEACICHNH.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MaremaTnka» XapakTepU3yrTCs:

I'paxxnanckoe BocnuTanue:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocst Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpoLeIyp TpaXJAaHCKOTo oOmiecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOIIIOMY M HACTOSIIEMY POCCUICKOW MAaTEMATUKH, LICHHOCTHBIM OTHOLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJIOIHUSX, cpepax
DKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHHUEM JYXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHMUS, ATHUYECKOIO  IOBEJIEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U JIESATEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JdcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUPY, BKJIIOUYAS ICTETHKY MATEMATHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/]a4, PEIICHUH, PACCYKICHUI; BOCIPUUMYHUBOCTBIO
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCIIUTAHKE:

cOPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro 00pas3a KU3HU, OTBETCTBEHHOI'O OTHOILLICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTZIbIXa, peryJisipHas (pu3nyeckas akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMS,
IIPYU 3aHATUAX CIIOPTUBHO-0310POBUTENBHOMN NEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccur W peanu3oBbBIBATH COOCTBEHHBIC KWU3HEHHBIC TLIAHBI;
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHUYecKoMy OOpa30BaHHUIO U



caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMATHIECKON HATIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO OKOJOTHYCCKOH KYJIbTYpbl, IOHUMAHHEM BIIASHHSI
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPe/Ibl, INTAHUPOBAHUS ITIOCTYITKOB M OIICHKH MX BO3MOXKHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeToBEUECKOW MIesATEebHOCTH, 3TaroB eé
pa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJCHUEM SI3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOH KyJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTepU3yITCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCTNEUMU.

1)  Vuueepcanrvnvie  noznasamenvuwvie  Oeticmeus, — o0becneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpyJcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXIAYy MOHATUSAMU;, (POPMYIUPOBATH
OTIpeNICNICHUS]  TOHATUH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJlaccu(UKaluy, OCHOBAaHUS JUIsl OOOOLIEHUST M CpPAaBHEHMS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpoBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOJACHUSX W YTBEPKICHUSX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEHN U IPOTUBOPEYUHIA,



e J€JaTh BBIBOJABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTHYECKUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXJICHUS U BBIBOJIBI,

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelUIeHUs, BBHIOMpaTh Hauboee MOAXOMAIIMN ¢ Yy4€ToM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJB30BATh BOMPOCHI KaK MCCJIEAOBATEILCKUI MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOIPOCHI, (PUKCUPYIOIIUE MTPOTHUBOpPEUHE, MpoOIeMy,
yCTaHaBIMBaTh HCKOMOE€ M  JaHHOe, (OpMHUPOBATH  THIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, MPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHUS U BBIBOJBI 110 pe3yJibTaTaM
IPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUIA;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanmueii:

e BBIABJIATH Ne(UINTHI MH(OPMALIUHY, TaHHBIX, HEOOXOANMBIX ISl OTBETA HA
BOIPOC U JJIsI pEUICHUS 3a/1auH;

e BbIOMpaTh MHGOPMALMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHUS;

e CTPYKTYpUpPOBaTh MH(POPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUueCcKH;

e OIICHUBATH Ha/IEKHOCTD uH(popMauu o CaMOCTOSTEJIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmuvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYKJIEHHUSI B COOTBETCTBHUHU C YCIOBUSIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJy PEIICHUs
3a/1a4d, KOMMEHTUPOBATh MOJYYEHHBIN pe3ybTarT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pEILIEHHUs; COMNOCTAaBIATh CBOM CYXKIECHHS C CYXACHUAMH JPYTHX
YYaCTHUKOB JHANiora, OOHApyXUBaTh Pa3iWdhe U CXOJCTBO TMO3ULIUN; B
KOpPEKTHOM opme GpopMyTHpoBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUSI, TPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYIIICHUS
C Y4€TOM 3aja4 MPE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

MMOHUMATh U UCTIOJIH30BaTh MPEUMYIIIECTBA KOMAaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU pelieHuU Y4eOHBIX 3ajJlay; MPUHUMATH I€Jdb COBMECTHOMN
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHI,
pacnpenenarb BUAbl padOT, IOrOBAPUBATHCS, OOCYXAAaThb MNPOLECC U
pe3yabTar paboThl; 0000IIaTh MHEHHS HECKOJIBKUX JIFOCH;

y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBbIE WITYPMbD» U WHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBAThH CBOU JIEUCTBHUSI C APYTUMH YWICHAMH KOMaH/IbI; OLICHUBATh
KaueCTBO CBOET0 BKJIaJa B OOMMA TPOAYKT IO  KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

3) Vuueepcanviuvie pecynamugnsle oeticmausi, 06ecneuusarom Gopmuposanue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABBIKO8 TUYHOCTIU.

Camoopranusamnus:

COCTaBJISITH IIJIAH, AJITOPUTM PEIICHUS 3a/1a4d, BEIOUPATh CIIOCOO PEIICHUS C
y4E€TOM UMEIOIINUXCST PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMM  [IO3HABATEJIBLHOM peduiekcuM KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUH M MBICIUTENIBHBIX MPOILIECCOB, UX PE3YyJIbTATOB;
BJIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS POLECCA U pe3yibTaTa
pelLIeHUsI MaTEMATUYECKOM 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH [IPU PELIEHUH 3a/1a4H,
BHOCHUTh KOPPEKTHUBHI B JICSITEIHBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB,
JTAHHBIX, HAWJEHHBIX OMOOK, BHISBICHHBIX TPYAHOCTEM;

OIICHMBATh COOTBETCTBUE pe3yJbTaTa II€W M YCIOBUAM, OOBSCHATH
MPUYMHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3YyJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



10 KIIACC

Yurarh U CTPOUTH TAOJIUIBI U JUATPAMMBI.

OmnepupoBaTh NOHATUSAMU: CpeAHee apuMeTnyecKoe, Meinana, HauoobIee,
HaWMEHbLIEE 3HAUCHUE, pa3MaX MACCUBA YUCJIOBBIX IaHHBIX.

OnepupoBaTh MOHATUSIMU: CIy4YalHBIM SKCIEPUMEHT (OIBIT) U CiIy4ailHoe
COOBITHE, DJIEMEHTApHOE COOBITHE (PJIEMEHTAPHBIM HMCXOM) CIy4alHOTO OIIbITa;
HaXOJUTh BEPOSTHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIy4ailHBIMH COOBITHSIMU,
HAaXOAWTh W CPaBHUBATh BEPOSTHOCTU COOBITHM B M3YYEHHBIX CIydalHBIX
HKCIEPUMEHTAX.

Haxonutb u popMynrpoBaTh COOBITUS: IEpeceUeHE U 00bEeTMHEHNE JaHHBIX
COOBITHM, COOBITHE, TPOTUBOIOIOKHOE JAHHOMY COOBITHIO; TI0JIb30BaThCS
auarpaMMmamu Jisepa u (opMyJIoi CII0KEHHUs] BEPOATHOCTEN IPHU PELICHUH 3a/ay.

OnepupoBaTh MOHATUSAMHU: YCIOBHasi BEPOSATHOCTb, HE3ABUCUMBIE COOBITHS;
HaxXOJUTb BEPOATHOCTH C IIOMOILNBIO MPAaBUJIA YMHOXKEHHUs, C IIOMOLIBIO JEpPeBa
CJIy4alHOTI'O OIIBITA.

[IpumMeHsATh KOMOMHATOPHOE PABUIIO YMHOKEHHUS MIPU PEIICHUH 3a]1a4.

OnepupoBaTh NOHATUSAMM: HCHIBITAHUE, HE3ABUCUMBIE HCIIBITAHUS, CEPUS
UCIBITAaHUHM, yCleX M HeyJaua; HaXOAUTh BEPOATHOCTH COOBITUH B CEpUH
HE3aBHCHUMBIX MCIIBITAHUN JI0 IEPBOTO YCIEXa; HAXOIUTh BEPOSITHOCTH COOBITUN B
CEepUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTh  NOHATHUSMH:  CIy4YalHas  BEJIIMYMHA,  paCIpeleICHue
BEPOSATHOCTEN, TMarpaMMa pacrpeeICHuUs.

11 KJIACC

CpaBHUBAaTH  BEpPOSITHOCTHM  3HAUYEHUM  CIy4YalHOM  BEJIMYMHBI IO
paclpeeNIeHUIO U C IOMOILBIO THATPAMM.

OnepupoBaTh NOHATHEM MATEMATUYECKOTO OXKUIAHUS, TPUBOJIUTH IIPUMEDHI,
KaK MPHUMEHSETCS MaTEMAaTUYECKOE OXHUAAHUE CIyYaHOW BEIWYMHBI HAXOIUTh
MaTEMATUYECKOE OKUAAHNE M0 TAHHOMY PaCIPEICIICHUIO.

HmeTh nipeAcTaBiIeHUE O 3aKOHE OOJIBIIINX YHCEIL.

HNmeTts npeacTaBiaeHrue 0 HOPMaJIbHOM PACIPEIEIICHHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
HaunmeHnoBanue pa3jiejioB H TeM nudpoBbie
Ne ni/m P Konrpoasnbsie IIpakruyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 [IpencrapieHue JaHHBIX U OMUCATEIbHAS 4 bu6nmorexa [IOK
CTaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
CiyyaliHBIE OIIBITHI M CITy4aliHBIC COOBITHS,
2 OHIZ;I“H c aBHOB03MO)KH}EI:MI/I 3 1 bubmorexa HOK
P https://m.edsoo.ru/e0b7b0f1
3JIEMEHTAPHBIMUA UCXOaMH
3 Omnepanuu HaJ COOBITUSMHE, CIIOXKEHUE 3 Bbu6mmoteka [IOK
BEpPOSITHOCTEN https://m.edsoo.ru/e0b7b0f1
YcioBHast BEPOATHOCTD, IEPEBO
4 CIIy9aifHOTO (F))HI)ITa do 1\1; ia TTOJTHOM 6 bubmmorexa [JOK
yi » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSITHOCTH M HE3aBUCUMOCTH COOBITUI
bu6nmorexa LIOK
> DIEMEHTEI KOMOHHATOPHICH > https://m.edsoo.ru/e0b7b0f1
6 Cepuu nociaenoBaTenbHBIX UCIIBITAHUI 3 1 bubnnorexa [IOK
P s https://m.edsoo.ru/e0b7b0f1
7 CiydaliHble BEJIMYMHEL U PACIIPELCIIEHUS 6 bubnmorexa IOK
i pactipen https://m.edsoo.ru/e0b7b0f1
. but6mmorexa [IOK
8 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 4 2 httos://m.edsoo.ru/e0b7b0f1
OBILIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34 2 2



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
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https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
1 MaremaTuyeckoe OKUJIaHUE CITy4yalHOM 4 bubmuorexa [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbc5dcl
5 Hucnepcust u cTaHAapTHOE OTKJIIOHEHHE 4 1 bubmmoreka [JOK
CIy4yallHO! BEIUYHHBI https://m.edsoo.ru/5fhc5dcl
bubnunoreka LIOK
1
3 3aKoH GotbIX HHcen 3 https://m.edsoo.ru/5fbc5dcl
4 HenpepriBHbIE CilydaliHble BETUYUHbI 5 Bu6mmoreka [JOK
(pacnpenenenust) https://m.edsoo.ru/5fbc5dcl
bubnuoreka [{OK
H 2 1
> OPMAIILHOE paciipeAeiemi https://m.edsoo.ru/5fbc5dcl
[ToBTOpenue, o6odIIeHNE 1 bu6nmorexa LIOK
6 . 19 2
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/5fbc5dcl
OBILIEE KOJIMYECTBO YACOB I1O 34 5 3

ITPOTPAMME



https://m.edsoo.ru/5fbc5dc1
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
1 [IpencraBnenue JaHHBIX C 1 bubnnoreka [HOK
MTOMOIIIBIO TAOJUI] ¥ TUarpaMm https://m.edso00.ru/25c6d12b
Cpennee apudmeruueckoe,
MearaHa, HauoosbIlee U
bubmuorexa [JOK

2 1
HATINCHBLLIEE SHATCHI, PASMAX, https://m.edsoo.ru/dd00738d

AUCIICPCHA, CTAaHAAPTHOC
OTKJIIOHCHHE YHCJIOBBIX Ha60p0B

Cpennee apudmernueckoe,
MeauraHa, HaubobIlee U

bu6mmoreka [JOK
3 HavMEHbIIIee 3HAaUCHUs, pa3max, 1

https://m.edso00.ru/98645f6¢

AUCHCpCUd, CTAaHAAapTHOC
OTKJIIOHECHHE YHCIIOBBIX Ha60pOB

Cpennee apudmernyeckoe,
Me/aHa, HauboJIbIIee U

bu6mmoreka [JOK
4 HavMEHbIIIee 3HAaUCHUs, pa3max, 1

https://m.edsoo.ru/7c9033a8

AUCHICPCUd, CTAHAAPTHOC
OTKJIIOHEHHE YHCIIOBBIX Ha60pOB

CrnyuaitHbie SKCIIEPUMEHTHI
(OTIBITHI) U CITyYaiHBIE COOBITHSI. bubnmnoreka [JOK

DneMeHTapHbIe COOBITHS https://m.edso0.ru/347c1b78
(ucxopl)



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/347c1b78

BepositHOCTB CitydaitHOTO
coObITHs. BeposiTHOCTH COOBITHIA

bubmuorexa [JOK

0 B OINBITaX C PABHOBO3MOKHBIMU https://m.edso00.ru/64d75244
AJIEMEHTAaPHBIMU COOBITUAMU

7 BeposiTHOCTB cityuaiiHOTO bubmumorexa [IOK
coOwiTus. [IpakTudeckas pabora https://m.edsoo.ru/5e8fa94a
Onepanuu Hag COOBITUSAMMU:

8 nepeceueHmne, 00beTUHEHNE bubnuoreka [IOK
COOBITHIA, TPOTUBOTIOJIOKHBIC https://m.edso00.ru/221c622b
coObITHs. JlmarpamMmel Diinepa
Onepanuu Hag COOBITHSAMMU:

9 nepeceyeHune, 00beAMHEHNE bubnnoreka [JOK
COOBITHIA, TPOTUBOTIOJIOKHBIC https://m.edsoo.ru/cc10cle2
coObITHs. JlmarpamMmel Diinepa

10 PopMmyna CcloKeHUs bubnuoreka [IOK
BEPOSATHOCTEN https://m.eds00.ru/3057365d
VYcnoBHas BEPOSITHOCT.

11 YMHOXEHUE BEPOSITHOCTEH. bubnnorexka [JOK
JepeBo cinydaitHOTO https://m.eds00.ru/9a408d25
JKCIIEPUMEHTA
VYcnoBHas BEPOSITHOCT.

12 YMHOXEHUE BEPOSITHOCTEH. bubnuotexa [JOK
epeBo cinydaitHOTO https://m.edsoo.ru/ble76d3a
9KCIIEPUMEHTA
VYcnoBHas BEPOSITHOCT.

13 YMHOKEHUE BEPOATHOCTEM. bubnuorexa [JOK

epeBo cnydaitHOTO
JKCIIEPUMEHTA

https://m.edsoo.ru/47fb6b11l



https://m.edsoo.ru/64d75244
https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/3057365d
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bubmuorexa [JOK

14 Popyua HOIHOI BEPOSTHOCTH https://m.edsoo.ru/15941bec
15 dopMyta MoJTHON BEPOATHOCTH bubmorexa LHOK
https://m.edsoo.ru/a9ec13c8
16 dopMyta MOJTHON BEPOATHOCTH. bubnmoreka [JOK
HezaBucumeblie coObITHS https://m.edsoo.ru/e3dd5ac9
bubmumoreka [IOK
17 Konrporeras pabora https://m.edsogru/29dc6cb9
18 Komb6unaropHoe npaBuio bubnuorexa [JOK
YMHOXEHHUS https://m.eds00.ru/2270cf70
bubnnorexa [HOK
19 Hepecranoskn 1 paxropuan https://m.edsogru/d580e6d1
. bubnuorexa [JOK
20 Hiero coteranit https://m.edsogru/7904dfb0
91 Tpeyronphuk [lackang. @opmyna bubnnorexa [HOK
6unoma HeroTona https://m.edsoo.ru/fa47998f
bunapHsIii CIy4alHBII ONBIT
UCTIBITAaHUE), YCIIEX U H Ja.
22 ;63aBHCHML)I,e}:c;mTaHIEZ.H?Je?)Hﬂ bubmmorexa [OK
. https://m.edsoo.ru/2e1f2368
HE3aBUCHMBIX UCITBITAHUN 10
MepBOro ycrexa
23 Cepus HE3aBUCUMBIX HUCTIBITAHUM bubnmnorexa [JOK
beprymm https://m.eds00.ru/e9572a68
Cepust HE3aBUCUMBIX UCTIBITAHUH.
24 [IpakTryeckas pabora c bubnuorexa [IOK

WCIIOJIb30BAHUEM JIEKTPOHHBIX
TalJIHI]

https://m.edsoo.ru/f4al5al14



https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/7904dfb0
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https://m.edsoo.ru/f4a15a14

bubmuorexa [JOK

25 C i 1
SyHaMHas BeriHa https://m.eds00.ru/639be9aa
Pacnipenenenue BepoATHOCTEN. bubnmoreka [JOK
26 1
Juarpamma pacnpenesieHus https://m.edso0.ru/6dc7{f39
97 CyMMa u nipou3BeieHHE 1 bubnunoreka HOK
CIIy4alHBIX BEJINYUH https://m.edsoo.ru/51b7ed5f
28 CymMmma u mpou3BeIeHUE 1 bubnunoreka [HOK
CIIy4YaiHBIX BEJIMYNH https://m.edsoo.ru/c2757cc3
[Ipumeps! pacnpeseneHuii, B TOM
29 ‘II/II)CJ'IG feoalzeT I/II)‘ISCKOG u 1 bubmorexa LHOK
P https://m.eds00.ru/91e08061
OMHOMHAIIBHOE
ITpnMepsl pactipeieneHuii, B TOM
30 ‘-II/II)CJIG feo::eT II/I)‘I:CKOG " 1 bubmorexa LHOK
P https://m.edsoo.ru/5afffO5f
OMHOMHAIIBHOE
31 [ToBTOpEeHME, 0600IICHNE 1 1 bubnnoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/0f4d3cd?7
39 IToBTOpenue, 00o01IEHNE U 1 bubmmorexa [IOK
CHCTEMATHU3AINs 3HAHUI https://m.edsoo.ru/e01a3dc4
bu6mmoreka [IOK
33 14 0 1
TOTOBAN KOHIPOILHAT pabota https://m.edso0o.ru/a985ae79
34 IToBTOpenue, 00o0IIEHNE U 1 bubmmoreka [IOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/1ddca5e0
OBIIEE KOJIMYECTBO YACOB I1O 34

I[MTPOT'PAMME



https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/6dc7ff39
https://m.edsoo.ru/51b7ed5f
https://m.edsoo.ru/c2757cc3
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11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne ara u@poBbIe
n/n Tema ypoka Bcero Konrpoanneie  IpaxTuteckue fl[Sy‘IEHI/Iﬂ :)Iﬁ[()l;I;OBaTe.]ILHLIe
padoThI padoThI pecypeni
[ToBTOpEeHmE, 0600IICHUE,
CUCTEeMaTH3alusl 3HAaHUH.

1 Cry4aifHble OTIBITHI U 1 bubnnorexa [JOK
BEPOSATHOCTH CIIyYaHHbBIX https://m.edso00.ru/430d330a
coObiTuii. Cepun HE3aBUCUMBIX
HUCTIBITAHU N
[ToBTOpEeHME, 0000IICHUE,

CcHUCTeMaTU3als 3HaHU.

9 Cry4aifHble OTIBITHI U 1 bubnnorexa [JOK
BEPOSITHOCTH CIIy4alHBIX https://m.edsoo.ru/a573a292
coObITuii. Cepun HE3aBUCUMBIX
HACTIBITAHU N
[ToBTOpenue, o6odIIEHUE,
cHUCTeMaTU3alus 3HaHW.

3 Crny4aifHble ONIBITHI U 1 bubmuoreka [IOK
BEPOSITHOCTH CITy4alHBIX https://m.edsoo.ru/07a5e861
coObITHii. Cepun HE3aBUCUMBIX
HWCTIBITAHU N
[ToBTOpenme, 0600IIEHNE,

4 CHCTEMAaTH3alMs 3HAHUH. 1 but6mmoreka [IOK

CiyyaliHble ONIBITHI 1
BEPOSITHOCTH CITyYalHbBIX

https://m.edsoo0.ru/32bc29bf



https://m.edsoo.ru/430d330a
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/07a5e861
https://m.edsoo.ru/32bc29bf

coObITuit. Cepun HE3aBUCUMBIX
WCTIBITAHUI

[Ipumeps! npuMeHeHus

bub6nmoreka [IOK

5 aTEMaTUYECKOT0 0XKHIa
vareMatt ' A https://m.edsoo.ru/ea27084d
(cTpaxoBaHue, J0TEPES)

6 MareMmaTuueckoe OKHIaHue bubmuorexa [IOK
CYMMBbI CITyYallHBIX BEIUYUH https://m.edsoo.ru/0adefe9e
MaTteMaTH4yecKoe OKUIaHuE

7 F€OMETPUUYECKOTO U bubmmorexa [JOK

p . https://m.edsoo.ru/20de2fc2
OMHOMHAIBPHOTO pacIpeaeICHUM
MaremaTH4eCcKOe OKHUIaHUE
8 TEOMETPHYECKOTO U bubmorexa HOK
p . https://m.edso0.ru/17b0e769
OMHOMHAIBPHOTO pacIpeaeICHUM

9 Jucnepcus u ctanaapTHoOE bubnuoreka [IOK
OTKJIOHCHHE https://m.edsoo.ru/bcc67f76

10 Jucnepcus u ctaHAapTHOE bubmmnoreka HOK
OTKJIOHEHHUE https://m.edsoo.ru/bf78aad6

11 Jucnepcuu reOMETpUYECKOro 1 bubmuoreka [IOK
OMHOMHUAITBHOTO PACIIPEICIICHHS https://m.edsoo.ru/4b5a495e
[IpakTuueckas pabora c

12 HCIIOJIb30BAHUEM DJICKTPOHHBIX bubmorexa HOK

p https://m.edsoo.ru/a53cd884
Ta0JIUII
3aK0H OOJIBIITUX YUCEN.
13 Br160opouHbIif METO bubmorexa HOK
P . A https://m.edsoo.ru/94ddc34a
HCCIIeI0BaHUI
3aK0H OOJIBIITNX YUCE.
N bubnuotexa [JOK
14 Br16opounslii MeTox

HUCCIIENOBaHUN

https://m.edsoo.ru/cf23b369



https://m.edsoo.ru/ea27084d
https://m.edsoo.ru/0adefe9e
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https://m.edsoo.ru/17b0e769
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[IpakTuueckas pabora c

15 HCIIOJIb30BAHUEM DJIEKTPOHHBIX buGnuorexa [IOK
p https://m.edsoo.ru/6c1d11a6
Ta0JIUIL
bubnunoreka LIOK
16 Hrorosas xouTpoabHas padora
p p https://m.edsoo.ru/7e379f8f
[IpumepbI HeTIPEPHIBHBIX
CIIy4alHbBIX BenuyuH. OyHKIUS
17 HJI}(]):HOCTI/I acIpe eJIeHyI/I;I buGnuorexa [IOK
pactipen ’ https://m.edso00.ru/9f5b423d
PaBHOMEpHOE pacnpeneneHue u
€ro CBOMCTBA
[Tpumepb HeTIPEPBIBHBIX
CIIyYalHbBIX BeuduH. OyHKOUS
18 HJI}(,):HOCTI/I acIpe eJ‘IeHyIf}I buGnuorexa [IOK
pactipelt ’ https://m.edsoo.ru/b1c2712e
PaBHOMEpHOE pacnpeneneHue u
€ro CBOMCTBA
3amauu, TpUBOISIINE K
19 HOPMAJIBHOMY pacIpeeIICHHIO. bubnmnoreka HOK
DyHKIMSA INIOTHOCTU U CBOMCTBA https://m.edso0.ru/97c19f59
HOPMAJIBHOTO pacrpeaeeHus
[IpakTuueckas pabora c
20 HCITOJIL30BAHUEM DJIEKTPOHHBIX bubmiorexa LOK
p https://m.edsoo.ru/1f1f9ad9
Ta0JIUIL
[ToBTOpenue, o6odIIEHNE 1
21 CcUCTEMATH3allNs 3HAHUH Bubmiorexa OK
H ' https://m.edso0.ru/72953f4c
OrmnucarenbHas CTaTUCTHAKA
[ToBTOpeHnue, 0600IIeHNE U
. bubmuoreka [{OK
22 CHUCTEMAaTH3allMsI 3HAHUH.

OnucarenpHas CTATUCTHUKA

https://m.edsoo.ru/h699ad0c



https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/7e379f8f
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23

[ToBTOpeHue, 0600IICHNE 1
cucreMaTu3anus 3HaHUH. OIBITHI
C PAaBHOBO3MOKHBIMH
3JIEMEHTAPHBIMHA COOBITUSIMHU

bubnunorexa LIOK
https://m.edsoo.ru/3fcbacf9

24

[ToBTOpeHnue, 0600IICHNE 1
cucreMatru3sanus sHaHui. OmBITEI
C PAaBHOBO3MOKHBIMH
3JIEMEHTAPHBIMH COOBITHSIMHU

bubnunorexa LIOK
https://m.edsoo.ru/538fd7cf

25

26

27

[ToBTOpeHue, 0600IICHNE 1
cHUCTeMaTU3alurs 3HaHU.
Brrunciienue BepossTHOCTEM
COOBITHIA ¢ TpUMEHEHUEM (opMyIT
U rpaduYecKX METOIOB
(koopauHaTHAs MpsAMas, IepeBo,
nuarpamma Ditniepa)

[ToBTOpeHnue, 0600IICHNE U
CUCTeMaTH3aIlHs 3HAaHUH.
Brraucnenue BepostHocTeH
coOBITHI ¢ MpUMEHEHHEM (OpMYIT
U TpadUIeCcKX METOJIOB
(koopauHaTHas NpsAMas, 1epeBo,
nuarpamma Jusepa)

[ToBTOpenwue, 06001IeHUE U
cucTeMaTH3alus 3HaHUi.
Brruucnenue BepostHocTeH
cOOBITHI ¢ TpUMEHEHUEM POopMYIT
U TpaduYecKX METOJI0B
(xoopauHaTHAs NpsAMas, 1epeBo,
nuarpamma Jusepa)

bubnunoreka LIOK
https://m.edso0.ru/272910f5

bu6nmorexa LIOK
https://m.edsoo.ru/dc9ad6ca

bubnmnoreka LIOK
https://m.edso00.ru/5964{277



https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/538fd7cf
https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/5964f277

[ToBTOpeHue, 0600IICHNE 1
CUCTEeMaTH3al¥sl 3HAaHUH.
Brrunciienne BeposiTHOCTEM

28 COOBITUH ¢ TpUMEHEHUEM (HOopMYIT 1 bubmmorexa [JOK
https://m.edsoo.ru/e71debed

U rpapiIecKuX METO0B
(koopauHaTHas npsMas, 1epeBo,
nuarpamma Jusepa)
[ToBTOpEeHME, 0000IICHUE U

29 CHCTEMAaTU3alMsl 3HAaHUH. 1 bubnuoreka [{OK
CiyyaliHble BEJITMYHHBI U https://m.edsoo.ru/00b2efb3
pacripeaeseHus
[ToBTOpEHME, 0000IICHUE 1

30 CHCTEMAaTU3alMsl 3HaHUH. 1 bubnunoreka LIOK
Ciy4aiiHble BETMYUHBI U https://m.edsoo.ru/lcc2df8f
pacipeneneHus
[ToBTOpeHnue, 0600IICHNE U

31 cUcTEeMaTU3alus 3HaHUM. 1 bubmmnoreka HOK
Maremarudeckoe oKugaHue https://m.edsoo.ru/aeal298c
CIIy4yallHOH! BEIUYMHBI
[ToBTOpenue, o6odIIeHNE 1

39 CcHUCTeMaTU3alus 3HaHH. 1 bubmuorexa [IOK
Maremarudeckoe oKugaHue https://m.edsoo.ru/640a8ebf
CIIy4yallHOH! BEIUYMHBI

but6mmorekxa [IOK

33 Hrorosas kKoHTpoJIbHAs paboTa 1 https://m.edsoo.ru/0fd6d597

34 [ToBTOpenwue, 0600IIEHNE 1 1 but6mmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.eds00.ru/5006273e

OBIIEE KOJIMYECTBO YACOB I10 34
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHHAA
OCHOBHOMH OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kox .
IIpoBepsiemble NpeAMeTHBIE Pe3YJIbTAaThl 0CBOCHHS OCHOBHOM
NpOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl cpeaHero o01ero 00pa3oBaHus
pe3yJabTara
6 Teopust BEpOATHOCTEN U CTATHCTHKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI M TUATPAMMBI
OnepupoBaTh MOHATHAMHU: CpedHee apudMeTHUecKoe, MeanuaHa,
6.2 HauOoJiplllee, HaMMEHbIEEe 3HAYEHUE, pa3Max MaccHBa YHCIOBBIX
JTAHHBIX
OnepupoBaTb MOHATUSAMU: CIYYalHBIA HKCIEPUMEHT (OMBIT) H
CIIy4aifHOe COOBITHE, 3JIEeMEHTapHOE COOBITHE (3JIEMEHTapHBINH HCXON)
6.3 CIIy4alfHOTO  ONBITa; HAXOAWTh BEPOATHOCTH B  OMNBITaX C
PABHOBO3MOXHBIMH CITy4ailHBIMH COOBITHSIMHU, HAXOUTh U CPABHUBATh
BEPOSITHOCTH COOBITUI B M3YYEHHBIX CIyYalHBIX IKCTIEPUMEHTaX
Haxonute 1 GopMynupoBaTh COOBITHS: TEpeceYeHUnE U OObEIMHEHUE
6.4 JTAHHBIX COOBITHH, COOBITHE, MPOTHBOIIOIOKHOE JaHHOMY COOBITHIO;
' MOJIb30BAThCA  JUarpamMmamu Oiinepa U QOpMYJOH  CIIOXKEHHUS
BEPOSTHOCTEN MPU pELIeHNH 3314
OnepupoBaTh MOHATUSAMHU: YCIOBHas BEPOSATHOCTb, HE3aBUCHUMbIE
6.5 COOBITHS; HAXOAUTH BEPOSTHOCTH C IMTOMOIIBIO MPAaBUIIa YMHOKEHHUS, C
MOMOIIIBIO JiepeBa CIIy4ailHOTO OIbITA
6.6 [TpuMeHsATH KOMOMHATOPHOE MPABHIIO YMHOXKEHUS NPH PEIIEHUH 3a1a4
OnepupoBaTh TOHATUSIMH: HWCIBITAaHHE, HE3aBHCHUMBIC HCIIBITAaHUS,
67 cepus UCIBITAaHUM, yCIIeX U Heyauya; HaXOAUTh BEPOSTHOCTH COOBITHI
' B CEpUHM HE3aBUCUMBIX HCIBITAHUN 10 TEPBOTO yclexa, HaXOIUTh
BEPOSITHOCTH COOBITUH B cepUU UCTIBITaHUHN bepHymm
68 OnepupoBaTh MOHATUSAMH: CIy4yailHas BeJIUMYMHA, paclpeseleHne

11 KIIACC

BEPOSITHOCTEH, AMarpaMma pacipeesIeHus




Kon

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM

NpoBepPsIEeMOro .
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yjabTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHMBaTh BEPOATHOCTH 3HAYECHHH CIy4yallHOM BEIUYUHBI 10
' pacupeieNeHrI0 WIK ¢ MTOMOILBIO AarpaMm
OnepupoBaTh IOHATHEM MaTEMaTUYECKOIO OKHMJAHUS, HPUBOAMTH
£ IpUMEpPbl  TOTO, KaK MPUMEHSETCS MaTeMaTH4YeCKOoe OXHUIaHUE
' CIy4yallHOM BEJIWYMHBI, HAXOJWUTh MAaTEMAaTHYECKOE OXUIAHUE II0
JTAHHOMY pacIpe/ielIeHUI0
5.3 HmeTh npeacTaBiieHne O 3aKOHE OOJIBIINX YHCEN
54 NmeTs npeacraBiieHUE 0 HOPMAJIBHOM PACIPEACIICHUN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Kon
6 Teopus BEpOATHOCTEN U CTATHUCTHKA
[IpencraBieHre JaHHBIX C TMOMOIIBI0 Tabmuin u  auarpamMM. CpenHee
6.1 apudMeTHuecKoe, MeAMaHa, HauOOoJbIIee W HAaUMEHbIIEe 3HAYCHUS, pPa3Max,
JUCTIEPCHUs U CTaHJIAPTHOE OTKJIOHEHHUE YHCIIOBBIX HA0OPOB
Cny4aifHble SKCHEPUMEHTHI (OMBITHI) M CIIydalHbIE COOBITHS. DJEeMEHTapHBIC
coObITHsI (MCXO/bI). BEpoATHOCTH CIlydallHOTO COOBITHSA. BIM30CTh YaCcTOTHI U
6.2 BEPOATHOCTH COObITUIN. CiydaliHbIe OTBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH
coObITusiIMH. BeposTHOCcTH  COOBITUH B ONbITAX C  PaBHOBO3MO>KHBIMHU
3JIEeMEHTAPHBIMU COOBITUSIMU
6.3 Onepauuy Hajx COOBITUSAMU: IEpeceYeHHEe, OObEIUHEHHUE, MPOTUBOMIOIOKHBIE
' coObItus. unarpammsl Diinepa. opmyna cIoKeHus: BEpOATHOCTEH
6.4 VYcnoBHass BEpOSATHOCTb. YMHOXKEHHE BepoATHOCTeW. JlepeBo ciydailHOro
' skcriepuMenTa. @opmysia nojHoM BepoaTHOCTU. HezaBucumeblie coObITHS
65 Kombunatoproe mpaBuino ymHoxenus. IlepecraHoBku u (akropuan. Ywmcio
' coueranuil. Tpeyronsauk Ilackans. @opmyna 6uHoma HetoToHa
bunaphblii ciyyaiiHblii ONBIT (MCHBITAHME), ycrex W Heynada. HesaBucumble
6.6 ucneiTanus. Cepus HE3aBUCHMBIX HCHBITaHUN 10 mepBoro ycmexa. Cepus
HE3aBHCHUMBIX UCIBITaHN bepHymm
Crnyuaiinas BEJIMYMHA. Pacnpenenenue BEPOSITHOCTEM. Huarpamma
6.7 pactipenenenus. llpumepsl pacnpeneneHui, B TOM YHUCIE T€OMETPUYECKOE U
OMHOMHUATBHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
5 Teopus BeposTHOCTEN U CTaTUCTHKA
YucnoBble XapaKTEPUCTUKH CIyYalHBIX BEJITUYMH: MaTEMaTHUECKOe OXHIaHUE,
5.1 JUCIIEpCUs M CTaHAAPTHOE OTKJIOHEHHE. [ [prMephl IpUMEHEHNsT MaTEMAaTHYECKOTO

OXXHJAaHus, B TOM 4YHCJIIC B 3aJadyax U3 HOBC@)IHGBHOﬁ KU3HA. MareMaThdecKkoe




OXXUJaHNEe OMHAPHOW CIlydailHOW BeMHMUYMHBI. MaTeMaTH4ecKoe 0XKHUIaHUE CYMMBI
CIIy4alHbIX BEIMYMH. MareMaTu4ecKoe 0KUIaHUE U JUCTIEPCHS T€OMETPUUECKOrO

¥ OMHOMHUAJIBHOTO pacIpeaesIeHIH

5.2

5.3

3akoH OOJBIIMX YHCET U €ro poJib B HAayKe, MpUpoje U obmecTBe. BriOopounbIii
METO/] UCCIIEOBAHUN

[Ipumepsl HeEMpepbhIBHBIX ClydalHbIX BeldWuuH. [loHATHE O MJIOTHOCTH
pacnpenenenus. 3aaun, IPUBOIALINE K HOPMaJIbHOMY pactipeaeneHuto. [lonsarue

0 HOPMAJIbHOM pacCrpeacICHUN




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHHUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsSIeMOro
TpeOOBaHNS

IIpoBepsieMble TPeGOBAHUS K MPeIMETHBIM pPe3y/ibTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

Brnanenue meromaMm 10Ka3aTeNbCTB, AITOPUTMAaMHU pEILEHUs 3ajad;
yMeHue (OpMyIMpOBaTh U ONEPUPOBATh IOHATUAMU: OIpE/EIeHuE,
aKCUOMa, TEeopeMa, CJEJICTBUE, CBOWCTBO, IMPHU3HAK, JOKA3aTeIbCTBO,
pPaBHOCHJIbHBIE (DOPMYJIMPOBKU; PUMEHATh UX; yMEHUE (HOPMYIUPOBAThH
o0paTHOE M IMPOTHUBOIOJOKHOE YTBEPKACHHUE, IPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIOIb30BaTh METOJ MaTeMAaTUYECKOM HWHAYKLUU;
IIPOBOAMTD J0Ka3aTeIbHbIE PAcCyKICHUS IIPHU PELLICHUY 3a/1a4, OLICHUBATh
JIOTUYECKYI0 IPaBWJIBHOCTh PACCYXKICHHM; yMEHHE ONepUpoBaTh
HOHATUSMH: MHOXKECTBO, ITOJIMHOKECTBO, OIEPallMU HaJ MHOKECTBAMU;
YMEHHE MHCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN — ammapar s
OIKCaHMsl peaJIbHBIX MPOLIECCOB U SIBICHUIN U NPU PELICHUH 33Ja4, B TOM
YHCIIe U3 APYIUX YUeOHBIX NPEIMETOB; YMEHHE ONEePHUPOBATH OHATHIMMU:
rpad, cBs3HBIN rpad, KepeBo, MUK, Tpad HA TNIOCKOCTH; YMEHUE 33/1aBaTh
Y ONMCBIBATh Ipadbl pa3IMuHbIMU CIIOCOOAMHU; UCIIONIb30BaTh Ipadbl Ipu
pelIeHnH 3a1a4

YMeHue omnepupoBaTh MOHATHUSMHU: HaTypallbHOE YHUCIIO, LEJI0€ YUCIIO,
CTENEHb C LEIBbIM II0KA3aTeNIEM, KOPEHb HAaTypaJbHOM CTENIEHH, CTETIEHD C
palMOHAJILHBIM MTOKA3aTeNIeM, CTETIEHb C JIEHCTBUTENbHBIM TIOKAa3aTelEM,
jgorapum uucaa, CUHYC, KOCUHYC M TAaHIEHC IPOU3BOJBHOIO 4MHCIIA,
OCTaTOK IO MOJYJI0, PallOHAJIbHOE YHUCIO, HUPPALMOHAIBHOE YHCIIO,
MHOXECTBa HATYypPaJbHBIX, MENBIX, PAIlMOHAIBHBIX, JICHCTBUTEIHHBIX
YHCeIT; YMEHHE HCII0JIb30BaTh MPU3HAKHU JIEIMMOCTH, HAUMEHBIINN 001
JenuTeNns W HauMeHblllee oOliee KpaTtHoe, ainroput™ EBkiamna mnpu
pELIeHUH 33/1a4; 3HAKOMCTBO C Pa3IMYHBIMHU MO3UIIMOHHBIMH CHCTEMaMHU
CUHCJIEHUS;  YMEHUE  BBINOJHATH  BBIUMCIEHHE  3HAUEHUH U
npeoOpa3oBaHUsl  BBIPQXKEHUH €O  CTENEHSAMH U Jorapupmami,
npeoOpa3oBaHus  JpOOHO-PAllMOHATBHBIX  BBIPAKEHUH;  yMEHHE
ONEepUpOBaTh  MOHATHSIMM:  IOCJIENOBATENbHOCTh, apU(pMeTHUecKas
Iporpeccusi, reoMeTpuueckas mporpeccusi, OeCKOHEYHO YObIBaroIas
reoMeTpuueckas MporpeccHs; yMeHHe 3ajaBaTh IMOCIIE0BATEIbHOCTH, B
TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX (POpMYI; yMEHHE ONepupoBaTh
MNOHATUSAMH: KOMIUIEKCHOE YHCIIO, CONPsHKEHHbIE KOMIUICKCHBIE YHCIIa,
MOJyJIb U apTyYMEHT KOMIUIEKCHOTO 4Hcia, (GopMa 3allMCH KOMITJIEKCHBIX
qucen (reoMeTpudeckas, TPUTOHOMETpUYecKas U anredpandeckas); yMeTb
MPOU3BOIUTH apuPMeTnyeckue IeHCTBHS C KOMIUIEKCHBIMH YHCIIaMU;




MMPUBOAUTH MMPUMCPLI UCII0JIB30BAHU KOMIIICKCHBIX YHUCCII; OIICPUPOBATH
MOHATHSAMU: MaTpuma 2xX2 wu  3X%3, onpeneiauTenb  MaTpHULbL,
FEOMETPUUECKUN CMBICIT OTIPEACTUTENS

YMeHue ONICpHUPOBATH IMOHATHAMHU: PAlMOHAJIBLHLIC, HWPPAllUOHAJILHBIC,
NoKa3aTeJbHbIC, CTENEHHBIE, JOrapu(pMHUUECKUE, TPUTOHOMETPUUYECKHE
YpaBHCHHUA MW HCPABCHCTBA, HUX CHUCTCMbI; YMCHHUC OIICPHUPOBATH
HOHATUSAMU: TOXKIECTBO, TOXIECTBEHHOE IpeoOpa3oBaHME, YpPaBHEHUE,
HEPAaBEHCTBO, CHCTEMa YPAaBHEHMM M HEPAaBEHCTB, PaBHOCHUIIBHOCTH
YPaBHECHHI, HEPAaBEHCTB M CUCTEM; YMEHHME pEIlaTh YPaBHEHMS,
HEPAaBEHCTBA U CHUCTEMBI C IIOMOINBIO PA3JIMYHBIX INPUEMOB; pEIIAThH
YpaBHCHUA, HCPABCHCTBA HW CUCTECMbBI C IIapaMCTPOM; IMPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTCMbI JIA PCHICHHUA MATCMATUYCCKUX
3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIaCTe HAYKU U peabHOW )KU3HU

YMeHue omnepupoBaTh MOHATHAMM: (YHKIMSA, YETHOCTh (YHKLUH,
HNEPUOJIMYHOCTh (YHKIHH, OrPAaHMYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
GyHKINH, SKCTpeMyM (QYHKIUH, HAaHOOJbIIee W HAMMEHbIIee 3HAYCHUS
(GyHKINU HAa TIPOMEXYTKE, HEMpepbIBHAS (DYHKIUS, aCHMIITOTHI rpaduka
(GyHKIMM, TIepBas U BTOpas MPOU3BOAHAA (YHKIUH, T€OMETPUUECKUI U
¢u3nUeCKUii CMBICIT TPOW3BOJHOW, IEepBOOOpasHas, ONpeneIEHHBIN
UHTErpajl; yMEHHE HaxXOIUTh AaCUMNOTOTHI rpaduka (QyHKIHMM; yMEHHE
BBIUNCIIATh  NPOU3BOJHBIE CYMMBI, IIPOMU3BEACHHS, YaCTHOIO U
KOMITO3ULIMK (YHKLIMH, HAXOAUTh YpaBHEHHME KacaTelbHOM K rpaduky
(GYHKLMHU; YMEHHE HaxXOIUTh MPOMU3BOJHBIC IEMEHTAPHBIX (YHKLHUI;
YMEHHUE HCIOJIb30BaTh NPOM3BOJIHYIO MJIS MCCIENOBaHUS (QYHKUUM,
HaXOJUTh HAumOOJbIINE M HAaUMEHBIIME 3HAaYeHHs (DYHKUUN; CTPOUTH
rpayKd MHOTOYJIEHOB C HMCIOJIb30BAaHUEM allapaTa MaTeMaTH4eCKOIro
aHaJIM3a; NPUMEHATh MPOU3BOJHYIO Ui HAXOXIACHUS HAWIY4dIIEro
peumeHuss B NPUKIAJAHBIX, B TOM YHUCJIE COLHMAIBHO-DKOHOMUYECKHUX M
¢du3nueckux 3agavax; HAXOIUTh IUIOMAAN U 00BEMBI (PUTYp C TTOMOIIBIO
UHTErpaja; MPUBOAUTH IPUMEPHl MAaTEMaTUYECKOIO0 MOIEIUPOBAHUS C
oMOIIBI0 AU depeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHAMU: rpaduk QyHKINU, OOpaTHas QyHKIHS,
KOMIO3UIMSA (PYHKUMN, JUHEHHas (QyHKUMA, KBajgpaTudHas (QyHKUHUS,
paunoHanbHass (YHKIMS, CTeNeHHas (QyHKIUS, TPUTOHOMETPUUYECKHE
¢byHKLMH, 0OpaTHbIE TPUTOHOMETpHUYECKHE (DYHKIMM, MOKa3aTeiabHas U
jgorapupmuueckasi (QyHKLUUU; YMEHHE CTPOMTh IpaduKd H3Yy4EHHBIX
GyHKUMH,  BBINOJNHATH  HpeoOpa3oBaHuss  rpadukoB  (QyHKIMIA,
UCIOJIb30BaTh IpaUKH A W3Y4eHHs TPOLECCOB U 3aBUCUMOCTEH, MpH
pelieHnu 3a7ad U3 JPYruxX y4eOHbIX MpPEeIMETOBH 3aJady U3 peajbHOU
KU3HHU, BBIpOKATh (HOPMYIAMH 33aBHCUMOCTH MEXIY BEIHYNHAMU;
UCIIOJIb30BaTh CBOICTBa U rpapuku pyHKUMN Ui pelleHus YpaBHEHUH,
HEpaBEHCTB M 33/7a4 C MNapameTpamu; M300pakaTh Ha KOOPIMHATHOM
IUIOCKOCTH MHO>KECTBA PEIICHUH ypaBHEHUH, HEPABEHCTB U UX CUCTEM




VYMeHue peliaTth TEKCTOBBIE 3aJaydl Pa3HbIX THUMOB (B TOM 4YHUCIE Ha
MPOLIEHTHI, JOJU U YacTH, Ha JBUXKEHHE, paboTy, CTOMMOCTh TOBapoOB U
yCIIyT, HAJIOTH, 33/1a4d U3 00JIACTH YIpPaBJIECHUS JIMYHBIMU U CEMEHHBIMU
dbuHaHCaMM); COCTAaBJISITh BBIPAXKECHUSI, YpPaBHEHHs, HEpaBEHCTBA U HX
CUCTEMbI [0 YCIOBHIO 3a/layd, HCCIEAOBATh IOJIYYEHHOE pEeIleHuEe U
OLICHUBATh MPABIONONO0HOCTh pE3yAbTATOB; YMEHHE MOJEIHPOBATH
pealibHbIE CUTYallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIIATH BBIPAKEHUS,
YPaBHEHHS, HEPABEHCTBA U MX CUCTEMBI 110 YCIIOBUIO 33/1a4H, UCCIIEI0BATh
NOCTPOCHHBIE ~MOJENM C  HCIOJBb30BaHHUEM  ammapara  ajureOpsl,
MHTEPIIPETUPOBATH [1OJYYEHHBIN pe3ysbTar

YMeHue onepupoBarh MOHATUSMU: CpeaHee apuMeTHuecKoe, MeIuaHa,
HauOOoJIbIlIEEC U HAUMEHBIIIEE 3HAUECHHUS, pa3Max, IUCIIEPCHsl, CTaHJapTHOE
OTKJIOHEHHE YHCIJIOBOTO Habopa; yMEeHHE HM3BIIEKATh, HHTEPIPETUPOBATDH
UH(OPMALINIO, TPECTABICHHYIO B TaOIMIIax, HA qUarpaMMax, rpadukax,
OTpaXKAIOIIYI0 CBOKWCTBA PEalbHBIX MTPOLIECCOB U SIBICHUM; MPEICTABIIATD
UHGOpPMALMIO C TOMOLIbI0 TaONMLl M JUarpaMM; HCCIel10BaTh
CTaTUCTHYECKUE JaHHbIE, B TOM YHUCIIE C NPUMEHEHHEM TIpapUuecKux
METO/I0B M JIEKTPOHHBIX CPEJICTB; rpapuuecKu UCCiIeI0BaTh COBMECTHBIE
HaOJII0ICHUS C IOMOILBIO IarpaMM pacceMBaHMs U IMHEHHOM perpeccuu

YMeHHe ONepUpoBaTh MMOHITUAMHU: CIIyY4alHBIA ONBIT WM CIy4aiHOE
COOBITHE, BEPOSATHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIOJb30BAHUEM TIpadUUYECKUX METOJOB; IPUMEHSThH
(GOpPMYIIBI CIIOKEHUST U YMHOXCHHUSI BEPOATHOCTEH, (OpMYyIy MOIHOU
BeposATHOCTH, hopMyny bepHyninn, koMOMHaTOpHBIE PAKTHl U POPMYJIBI;
OIICHUBATh BEPOSTHOCTH PEATBHBIX COOBITHH; YMEHHE OIEepUPOBATH
MOHSITHSMH: CITydaiiHash BEJIWYHMHA, paclpeiesieHue BEpPOSTHOCTEH,
MaTeMaTHYECKOe OXKHJIAaHWE, TUCTICPCHUS ¥ CTaHJapTHOE OTKIOHCHHE
CIIy9aifHOH  BENWYWHBL, (YHKIUU pPACIPENCICHUS H  IJIOTHOCTH
pPaBHOMEPHOTO, TOKA3aTEIHHOTO M HOPMaJILHOTO pPacIpe/ie]ICHH; yMEHHE
MCIIOJIb30BaTh CBOMCTBA U3YUYEHHBIX paclpeaeNeHII sl peleHus 3a1ay;
3HAKOMCTBO C TIOHSTHUSIMU: 3aKOH OOJIBIIUX YHCEN, METObI BEIOOPOUHBIX
UCCIICIOBAaHMM;, YMEHHE TMPUBOAUTHL TMPHUMEPHl TMPOSBICHUS 3aKOHA
OOJBIIMX YHCENT B TPHPOJHBIX U OOIICCTBEHHBIX SIBICHUSX, YMCHHE
OTIEPUPOBATH MOHATUSIMHU: COYETAHUE, NIEPECTAHOBKA, YHCIIO COUYCTAHHM,
YUCII0  TIEPEeCTAaHOBOK;, OwHOM HbIOTOHA; yMEHHWE TNPUMEHSTH
KOMOHWHATOPHBIE (DAKTHI M PACCYXKICHUS ISl PEIICHUS 3aJ1ad; OIICHUBAThH
BEPOSATHOCTH PEATBHBIX COOBITHI; COCTABISATH BEPOSITHOCTHYIO MOJIETH U
WHTEPIPETUPOBATH MOTYYCHHBIN pe3ynbTar

YMeHnE OIICpHUPOBATH IIOHATUAMMU.: TOYKa, mnmpsamasd, IIJIOCKOCTB,
MIPOCTPAHCTBO, OTPE30K, JTy4, BEIMUMHA YIJIa, ITIOCKUI YroJl, IBYTpaHHbIN
YTOJI, TPEXTPAHHBIN YToJI, CKPEIIMBAIOIIUECS MPSAMbBIE, TapaJIeIbHOCTh U
MEPIECHIUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, YrOJl MEXAY INPSIMBIMU,
YroJl MEXAY HOpsAMONM M IUIOCKOCTBIO, YrOJI MEXIAY IUIOCKOCTSIMHU,
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paccTosIHUE OT TOYKH A0 IUJIOCKOCTH, PACCTOSIHUE MEXAY MPsIMbIMHU,
paccTosiHue MEXAY IJIOCKOCTSMHU; YMEHHE MCIOJIb30BaTh MPU PELICHUH
3aJa4 M3y4yeHHbIe (PaKThl U TEOPEMbI INIAHUMETPUU; YMEHUE OIICHUBATD
pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpa; CTPOUTh MaTeMaTHYeCKHe
MOJIEJIM C IOMOIIBI0O T€OMETPUUYECKUX TOHATUNH U BEJIMYUH, pellaTh
CBSI3aHHBIC C HUMU IIPAKTUYECKUE 3a/1a4n

YMeHHne onepupoBaTh MOHATHAMU: IUIOWAAb (GUTYpbl, 00BEM (UTYPHL,
MHOT'OTPAaHHUK, MPABWIbHBIM MHOTOIPDAaHHHMK, CEYEHHWE MHOIOIPaHHHKA,
KyO, mMapajuienenumnesa, MNpu3Ma, NUpaMuja, QuUrypa M MOBEPXHOCTb
BpallleHus1, IWIMHApP, KOHYC, Imap, cdepa, miuomanb cdepsl, MiIoaab
MOBEPXHOCTH MHUPAMUMbI, NMPHU3MBI, KOHYyCa, LWIMHApPA, O00BEM Kyoa,
IPSIMOYTOJIBHOTO Mapajuieenunena, MNUpaMuabl, MPU3Mbl, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa NOBEPXHOCTH, CEUEHUs KOHyca M IWIMHJIPA,
napajuleJibHble OCH WJIM OCHOBAaHMIO, CEUYEHHE Ilapa, IUIOCKOCTb,
Kacaromasicss cheppl, HWINHIPA, KOHYCA; yYMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, U300paKaTh MHOTOTPAHHUKH, (PUTYPBI U TOBEPXHOCTH
BpalCHUs], UX CEYEHUs, B TOM YHCIIE C IOMOILIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE IMPUMEHATH CBOWCTBAa T€OMETPUYECKUX (UTYpP, CAMOCTOSITEIHHO
dbopMynupoBaTh ONpeAeNeHUs U3y4yaeMbIX (PUTyp, BBIABUTATh THIIOTE3HI O
CBOWCTBAaX M MPHU3HAKAX T'€OMETPHUYECKUX (UTYp, OOOCHOBBIBATHUIH
ONpoBepraTh HWX; YMEHHE TMPOBOAWUTH KIACCUPHUKAIMIO (UTYp TIO
pa3MYHBIM TIPU3HAKaM, BBHIMOJHATE HEOOXOIMMBIE OMOJHUTEIbHBIE
IIOCTPOCHUS
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YMeHue onepupoBaTb IOHATHSAMM: JIBUKEHHE B  IPOCTPAHCTBE,
napajuleJIbHBIM MEPeHOC, CUMMETPHUS Ha IUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHHe NOA00UsA, MOAOOHBIE (UIypBl; yMEHHE
pacno3HaBaTh paBHbIE U MOJOOHBIE (UIYpbI, B TOM YHUCIE B IPUPOIE,
HCKYCCTBE, apXUTEKTYypE; UCII0JIb30BaTh T€OMETPUUYECKHE OTHOIICHUSI TPU
pelIeHUH 3aJay; HaXOAWUTh T'€OMETPUYECKHE BEIUYMHBI (AJMHA, Yrod,
I0IaAb, 00bEM) MPHU PELICHUH 3a/1a4 U3 APYrHX Y4eOHBIX MPEIMETOB U
U3 peaJbHOW JKNW3HM; YMEHUE BBIYMCIATH I€OMETPUYECKHE BEIMUYMHBI
(uMHa, yroj, IJOMIAgb, OOBEM, IUIOIIAAb MOBEPXHOCTH), HCIOJIbB3YS
U3Yy4EHHbIE (OPMYJIBI U METOABI, B TOM UHUCIE: IJIOLIAAb TOBEPXHOCTU
NUPaMU/JIbl, TIPU3MBI, KOHYCA, IIMIIMHIpPA, MJI0MAab ceprl; 00bEM Kyda,
NPSIMOYTOJIBHOTO Tapajuieenunena, MUpaMHuabl, MPU3MBbl, LWIHHIPA,
KOHYCa, I1apa; yMEHUE HaXOUTh OTHOIIIEHHE 00BEMOB MTOJOOHBIX (PHUTYD
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YMeHue onepupoBaTh MOHATHIMU: IPSIMOYTOJIbHASI CHCTEMa KOOpAMHAT,
BEKTOp, KOOPAWHATHI TOYKH, KOOPAWHATHI BEKTOpA, CyMMa BEKTOPOB,
NPOM3BEJICHNE BEKTOpa HA YHUCIO, PAa3IOKEHHE BEKTOpa Mo Oaswucy,
CKaISIpHOE TIPOM3BEICHNWE, BEKTOPHOE IMPOU3BEIACHUE, YroJd MEXIY
BEKTOpaMH;, YMEHHUE HCIIOB30BaTh BEKTOPHBI M KOOPIWHATHBIA METOJ
JUIS pellieHHsI TeOMETPUUYECKHX 3a]1a4 U 3a]1a4 IPYTUX y4eOHBIX IPEAMETOB
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YMeHnue BeIOMpaTh MOIXOASIINNA METO IS PEIICHUS 3a/1a4H; IOHUMaHKE
3HAYUMOCTH MaTEeMAaTHKH B W3YUYEHUU MPUPOJHBIX U OOIIECTBEHHBIX
IPOLIECCOB U SIBJICHHI; yYMEHHME pAclO3HaBaTh MPOSBICHUE 3aKOHOB
MaTeMaTHKHU B UCKYCCTBE, YMEHUE IPUBOIUTH MPUMEPHI MATEMAaTUYECKUX
OTKPBITUHA POCCUUCKON U MUPOBOM MAaTEMAaTUUECKON HAyKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMblii 3JIeMEHT COIeP:KAHUS

Kox
1 Hucna u BIYUCICHUS
1.1  HarypaubHble u nensle yucia. [Ipu3Haku 1e1MMOCTH LEbIX YUCel
12 Pammonanbupie  uyucna. OOBIKHOBEHHBIE W JIECSATUYHBIE ApPOOM, MPOICHTHI,
' OCCKOHEYHBIC TTEPUOIUUECKHE TpodH
13 Apudmernieckuii KOpeHb HaTypalbHOH creneHH. JleWcTBUS ¢ apupMETHUYECKHUMU
' KOPHSIMH HATyPalIbHON CTEIICHU
14 Crenenb ¢ LenbM nokaszareneM. CTeneHb ¢ palioHaIbHBIM Moka3aTeneM. CBoiicTBa
' CTerneHu
15 CuHyc, KOCMHYC ¥ TaHTE€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudwm uucna. [lecsTuunble 1 HATYpalbHbIE JOTapUPMBbI
JlelicTBUTENbHBIC yncha. ApudMeTndeckue onepanuy ¢ JeCTBUTEIbHBIMU YUCIaMH.
1.7  IlpuOnmxEHHbIE BHIYMUCIECHUS, IPaBUIIa OKPYTJICHHS, IPUKU/IKA U OLIEHKA pe3yJibTaTa
BBIYHCIICHUM
1.8  IIpeoOpazoBaHHEe BBIpaKEHUI
1.9  KomruiekcHble yncia
2 VYpaBHEHUSI U HEPABEHCTBA
2.1  llensle u qpoOHO-pallMOHATILHBIE YPABHEHUS
2.2  VppaunoHajbHBIE YpaBHEHHUS
2.3 = Tpuronomerpuveckue ypaBHEHUS
2.4 Tloka3arenbHble U JlorapuMuyeckue ypaBHEHUs
2.5  llensie u qpoOHO-paMOHATFHBIC HEPABEHCTBA
2.6  VppaumoHanbHble HEPABEHCTBA
2.7 Tloka3arenbHbIe U JIorapu(pMUIecKre HEpaBEHCTBA
2.8  Tpuronomerpuueckue HepaBeHCTBA
2.9  CucreMbl U COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10  YpaBHeHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11  Matpuna cucTeMbl THHEWHBIX YpaBHEHUH. OnpeeTuTeh MaTPHUIIBI
3 OyHKIMH U TpaduKh
31 Oyukums, crnocodbl 3amaHus ¢yHkuuu. ['paduk Qynkuuu. B3aumHo oOpaTHbIE
' ¢ynkuuu. YétHele U Heu€THBIe GyHKIMU. [lepuoauueckue GyHKIUHN
3.9 Obnacth ompeneneHus W MHOXKECTBO 3HaueHud Qynkuuu. Hymu ¢dyHxnum.

[IpoMexyTku  3HAKOMOCTOSHCTBA.  [IpOoMEXYTKM  MOHOTOHHOCTH  (DYHKIIHU.




MakcumymMbl ¥ MUHHUMYMBbl (QyHKIMu. Haumbonbliee ¥ HauMeHbIee 3HAYCHHE
(GyHKIMH Ha IPOMEKYTKE

Crenennast (yHKIMS ¢ HaTYpaJbHBIM U IIEJIBIM MOKa3aTeneM. E€ cBoiicTBau rpaduxk.

3.3 N .
CoiicTBa u rpaduk KOpHS N-0if cCTeNeHN
3.4  Tpuronomerpuueckue QyHKIIUH, UX CBOMCTBA U rpaduKu
3.5  Tloka3arenbHas u norapupmuyueckas GyHKINHU, UX CBOHCTBA U rpaduku
36 Touku paspeiBa. Acumnrotel TpadukoB Qynkmuit. CpoiicTBa  (DyHKIHUH,
' HEMPEPBIBHBIX Ha OTPE3Ke
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHU OCIIEN0BATEILHOCTEH
3.8 Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyiia CI0XKHBIX MPOLEHTOB
4 Hauvana maremaruuyeckoro ananusa
4.1  IlpousBonnas GpyHkiuu. [Ipon3BoaHbIe AIeMEHTAPHBIX (DYHKIUN
[IpumeneHne mTPOU3BOMHOM K HCCIENOBAHUIO (YHKIUH Ha MOHOTOHHOCTH U
4.2  skctpemymbl. Haxoxnenue HanOONbIIEro U HAaHMMEHBIIETO 3HA4YCHHS (YHKIMH Ha
OTpe3Ke
4.3  IlepBooOpaznasi. UnTerpan
5 MHoskecTBa U JIOTUKA
5.1 = MmuoxecTBo, oniepaiu HaJa MHOKecTBaMHu. [{narpammsl Ditsiepa — Benna
5.2  Jloruka
6 BeposiTHOCTB 1 cTaTUCTHKA
6.1 = OmnmcarenbHasi CTATUCTHKA
6.2  BeposTHOCTB
6.3  KomOunaropuka
7 I'eomerpus
7.1  ®urypsl Ha MJIOCKOCTU
7.2 llpsiMble M MIJIOCKOCTH B IPOCTPAHCTBE
7.3 =~ MHOTOTrpaHHUKH
7.4  Tena u NOBEPXHOCTH BpAIlEHUS
7.5  KoopnuHaTel U BEKTOPbI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

o Marematuka. BepositHocTh M cratuctuka. 10 kmacc. ba3oBeld
yIIIyOJNE€HHBIN ypoBHH. YdyeOHOe nmocobue/ bynumosuu E.A., Bynbraes
B.A.; Akimnonepnoe obmiectBo «M3aatensctBo «IIpocBemenne»

o Marematuka. BeposTHOCT, W cratuctuka. 11 kiacc. ba3oBwlid H
yrayOnéuubiii ypoBHu. YuyebHoe nocobue/ bynumosuu E.A., Bynbrues
B.A.; Akimonepnoe o0uiectBo «M3aatenbctBo «IIpocBenienner

METOINYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

https://ptlab.mccme.ru/vertical
Mertomnyeckoe nmocooue (school-collection.edu.ru)

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bubmoreka mmudpoBoro oopazoBarenbHoro konrenra ®I'AOY JIT10

«Axanemuss Munnpocemienus Poccun» : BepositHocTs 1 cratuctuka (10 knacc)

/I URL.: https://lesson.edu.ru/02.4/10

bubnuoteka nudposoro odpazoBarenabHoro konteHta GI'AOY AI1O

«Axanemus Munnpocenienust Poccun» : BepositHocTs 1 cratuctuka (11 kmacc)

/I URL.: https://lesson.edu.ru/02.4/11

JlaGoparopust metoauku npenoaasanust MIITHMO. Caiit noaaepxku
MPEMNoIaBaHus TEOPUH BEPOSITHOCTEN M CTATUCTUKHU BILKOJIE : IIUKJT MyOIMKaIuii

«3amauu ¢ ymuub //URL:https://ptlab.mccme.ru/Street_problems


https://www.google.com/url?q=https://ptlab.mccme.ru/vertical&sa=D&source=editors&ust=1734889669847274&usg=AOvVaw1DJ1G7XJg9eDoylMx_d56J
https://www.google.com/url?q=http://school-collection.edu.ru/catalog/rubr/5ececba0-3192-11dd-bd11-0800200c9a66/106095/?ysclid%3Dlmq90kww70711036465&sa=D&source=editors&ust=1734889669847578&usg=AOvVaw3LaPtnTiNrA1SQMYYcEFQC
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