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PABOYAS ITPOT'PAMMA YYEBHOI'O MOAYJIA «AJI'EBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIN3A»
(FA30BBIl YPOBEHD)

(ID 304832)

MNOACHUTEJIbHAS 3AIINCKA

Pabouast mporpamMmma yueOHOTO Kypca «Anredpa U Hadajla MaTeMaTHYECKOTrO
aHanu3a» 0a3oBoro ypoBHs miis obydwarormuxcs 10 —11 xmaccoB pa3zpaborana Ha
ocHoBe denepanbHOro TOCYIAPCTBEHHOIO 00PAa30BaTENIBLHOIO CTAHIAPTa CPETHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUIA,
MPEABABISIEMBIX K MaT€MaTHYECKOMY OOpa30BaHHIO, M TPAAUIMN POCCUHCKOIrO
oOpazoBanusi. Peanmuzanus mporpaMMbl OO€CHEUMBAET OBJIAJIEHUE KIIHOYEBBIMU
KOMITETEHIIUSMH, COCTaBIISIOIMIUMHA OCHOBY JUIsl CAMOPA3BUTHUSL U HEMPEPHIBHOTO
o0pa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M MO3HABATEIBLHOTO
Pa3BUTHS JIMYHOCTH O0YYarOIIHUXCS.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa v Hayaina MaTeMaTHUYECKOro aHajau3a» SIBISETCS OJHUM U3
HanOoJjiee 3HAYMMBIX B MPOrpaMMe CTaplled IIKOJbl, MOCKOJBKY, C OIHOU
CTOPOHBI, OH OO€CIeYMBAaeT HHCTPYMEHTAIbHYIO 0a3y [ HU3y4eHUs BCeEX
€CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JPYrod CTOPOHBI, (POPMUPYET JOTHUECKOE U
a0CTpaKTHOE MBIIUICHUE YYalllUXCS Ha YpPOBHE, HEOOXOIHMMOM JUIsl OCBOEHUS
KypcoB HWH(OpPMaTHKH, OOIIECTBO3HAHMUS, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOI'O Kypca Yy4alllHecs OBJAJEBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOU
HayKH, KoTopas (GOpMyJIHpYyeT CBOU JIOCTHKEHHUSI B MaTeMaTHUECKO opme.

Kypc anreOpel 1 Hauan MaTeMaTHYECKOro aHAJIN3a 3aKJIaJbIBAET OCHOBY JUIS
YCHEIIHOrO OBJIAJEHUS 3aKOHaMM (U3MKH, XUMHUH, OHUOJIOTUH, TOHUMAaHUs
OCHOBHBIX TEHJICHIIMA SKOHOMUKM M OOIIECTBEHHOW JKWU3HH, IO3BOJISET
OpPUEHTUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIb30BaTh UX B IIOBCEIHEBHOM XKU3HM. B TOXKE Bpems OBIaJCHUE
aOCTpakTHBIMU M JIOTUYECKHM CTPOTMMHM MaTE€MaTHUYECKMMM KOHCTPYKLHUSMU
pa3BUBAaeT YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTD
YTBEPKJICHHUSI, UCIOJIb30BATh 0000IIEHNE U KOHKPETH3ALMI0, a0CTparupoBaHue U
aHaJIOTHI0, OPMUPYET KpEaTUBHOE M KPUTHUECKOE MbIIUIeHHE. B xo1e n3ydenus
anreOppl M HayaJdl MAaTeMaTHYEeCKOro aHajiu3a B CTaplied MIKoJie Yydyalluecs
NOJIyYatOT HOBBIM ONBIT PEIIEHUS MNPUKIAAHBIX 330a4, CaMOCTOSITEIBHOIO
IIOCTPOECHUSI MAaTEMAaTUYECKUX MOJIEIEH PEaJbHbIX CUTYallud W WHTEPIPETALHUU
IIOJIyYEHHBIX PEUICHUMN, 3HAKOMSTCS C IPUMEPAMH MaTEMAaTHYECKHUX



3aKOHOMEpPHOCTEM B TPUPOJAE, HAYKE M B MCKYCCTBE, C BBLIAIOLIMMUCS
MaTeMaTUYECKUMHU OTKPBITUSIMUA M KX aBTOPAMH.

Kypc obGnagaer 3HaUMTENbHBIM BOCIUTATENIbHBIM MOTEHLUAIOM, KOTOPBIH
peanu3yeTcs Kak yepe3 y4deOHbId Marepuan, CHoCOOCTBYIOUIUN (DOpMUPOBAHUIO
HAay4YHOI'O0 MHUPOBO33PEHMS, TaKk M dYepe3 creuuuky ydeOHOMl IesTeNbHOCTH,
TpeOyrorieit CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHILICHTPALlUM BHUMaHUS U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YJIbTaT.

B ocHoBe Mmeronuku oOyudeHus anreOpe M HaudajgaM MaTeMaTH4YeCKOro
aHaJIM3a JISKUT JeATEIbHOCTHBIA TPUHIIUI O0yYEHHUS.

Crpykrypa Kypca «Anredpa 1 Hayajla MaTeMaTHYE€CKOTO aHAIM3a» BKIIOYAET
CIIEAYIOIIUE COACPKATEIBHO-METOANYECKUE JTUHUU: «HUucaa U BBIYUCICHUS,
«Dynkuun  u rpadukuy, «YpaBHEHHS U HEPABEHCTBAY, «Hauama
MaTeMaTH4YeCKoro aHamusa», «MHo)kecTBa W JIOTMKa». Bce OCHOBHBIE
COZIEPKATEIIbHO-METOAMYECKUE JIMHUM H3Y4YalOTCd HAa NPOTSHKEHUM JBYX JIET
oOyueHusi B cTapllueil 1IKoJie, €CTECTBEHHO JOMOJHSASA JIPYr Jpyra U MOCTENEHHO
HAChIIIAsiCh HOBBIMM TE€MaMuU W pazfaenaMu. JlaHHbBIA Kypc  sABISETCA
MHTErPAaTUBHBIM, TIOCKOJIbKY OOBEIUHSAET B ce0e COJEpKaHHE HECKOJIbKHX
MaTeMaTHYECKUX JAUCHUUIUIMH: anre0pa, TPUrOHOMETPHsI, MaTeMaTHUYECKHUI aHaJu3,
Teopusi MHOkecTB U Ap. [lo Mepe Toro kak ywamuecs OBJaJeBaiOT Bce Ooliee
MIMPOKUM MAaTEMaTUYECKUM alllapaToM, Yy HUX MOCIEI0BATENbHO (OPMHUPYETCS U
COBEPULICHCTBYETCSI YMEHHE CTPOUTh MATEMATHYECKYIO MOJENb pealbHOU
CUTyallud, NPUMEHATHh 3HAHUS, IOJyYeHHble B Kypce «Airedpa M Havana
MaTeMAaTUYECKOr0 aHaJIN3a», Il PELIEHHUs] CaMOCTOSITEIbHO C(POPMYIUPOBAHHOM
MaTEMAaTUYECKOM 3a/1a4, a 3aTEM MHTEPIIPETUPOBATH ITOJTYYEHHBIN pE3yJIbTaT.

ConepxaTenbHO-METOANYECKAA JTUHUA «Hucna W BBIYMCIEHUS» 3aBEPIIACT
(dbopMUpOBaHNE HABBIKOB MCMOJIb30BAaHUS JACUCTBUTEIBHBIX UMCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW IKoje. B crapmieil mikone oco6oe BHUMAHUE YICNSIETCS
(OpMHPOBAHUIO TPOYHBIX BBIYUCIUTENBHBIX HAaBBIKOB, BKJIIOYAIOUIUX B ce0s
HCIIOJIb30BAaHUE pA3JIMYHBIX (OPM 3alKCU JEUCTBUTEIBHOIO YKCIIA, YMEHHUE
pPAllMOHAJIBHO BBINOJHATh JEUCTBUS C HHMM, JelaTh INPUKUIKY, OLICHUBATH
pe3ynbraT. OOyuyaroniyecss NOJy4YarOT HABBIKM HPUOIMKEHHBIX BBIYMCICHUM,
BBITIOJIHEHUSI JIEUCTBUIM C 4YHUCIaMH, 3allMCaHHBIMU B CTaHJIapTHOU (opme,
HCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YNCIOBBIX BBIPAKECHUM.

JIuHns «YpaBHEHHs M HEPABEHCTBA» PEAIM3YETCS HA NPOTSHKEHUU BCETO
oOyueHuss B CTaplIied WIKOJIe, MOCKOJbKY B KaXIOM paszzesie MNporpaMmbl
IPEeIyCMOTPEHO pEelIEHUE COOTBETCTBYIOMIMX 3ahad. OOyuaromiuecs OBIaJ€BalOT
Pa3IMYHBIMA METOAAMHU PELICHHS LEJbIX, PALUOHAIBHBIX, HPPALIHOHAIBHBIX,
MOKAa3aTeNbHBIX, JIOTAPU(PMHUUECKUX W  TPUTOHOMETPUYECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucTeM. [lonydeHHble yMEHUS UCIIOIb3YIOTCS IIPU UCCIEI0BAHUN



(GyHKIMIA C TOMOIIBIO MPOU3BOJAHON, PEHICHUH MPUKIAAHBIX 3a/1ad U 3a7ad Ha
HaxOXXJICHUE HauOOJbIIUX M HAUMEHbIIUX 3HaueHu QyHkuuu. JlanHas
colep)KaTelbHasl JIMHUS BKJIIOYaeT B ceOsi Takke (POpMUpPOBAHUE YMEHUU
BBITIOJIHATh Pacu€Thl 1Mo (opmynam, mpeoOpa3oBaHUs IIENBIX, PAMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUUYECKHX BBIPAKEHUH, a TaKXKe BBIPAKECHUI,
coJiepKallluX CTeneHu M Jjorapudmel. braronaps u3ydeHHIo anredpanyeckoro
Marepuajia MOpPOUCXOAUT  JajbHEWIlee Pa3BUTHE  AJTOPUTMHYECKOTO U
a0CTpaKTHOTO MBIIUICHUS Yy4aluxcs, (OPMHUPYIOTCS HABBIKH JCTYKTHBHBIX
paccyxJeHuid, pabOTbl C  CHUMBOJIbHBIMU  (GOpMaMH,  MPEACTABJICHHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHUJE PABEHCTB M HEPABEHCTB. Ajredpa
npemaraeT A(PQGEKTHBHBIE WHCTPYMEHTHI [IJISI  PEIICHHUS TMPAKTHYCCKUX W
€CTECTBEHHO-HAYUYHbIX 33]]a4, HArJISHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

CopepxxarenbHo-MeToanueckass JuHUS «DyHKIMM W Trpapuku» TECHO
NEePeIIeTaeTCs ¢ IPYTuMHU JTMHUSAMHU Kypca, MOCKOIbKY B KAKOM-TO CMBICTIE 33]1aCT
MOCJIEI0BATEIBHOCTD U3YYECHUS Marepuarna. N3yuenue CTEIIEHHOM,
MOKAa3aTeIbHOH, JIOTapU(PMUIECKON ¥ TPUTOHOMETPUIECKUX (DYHKITUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PDYHKIUU U1 pelieHus 3a7ad U3 JAPYTUX YUEOHBIX
NPEeIMETOB U PEeaIbHOM KU3HU TECHO CBS3aHO KAaK C MaTeMaTHYECKUM aHAJIU30M,
TaK U C pEIICHUEM ypaBHEHUN W HepaBeHCTB. [Ipu sToM OoJibllloe BHUMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHS BBIpaXaTh (POpMyJIaMU 3aBUCUMOCTH MEXKIY
pa3NTUYHBIMU BEJIMYMHAMH, KCCIIEIOBAaTh TMOJMyYEeHHbIE (YHKIHU, CTPOUTH HX
rpaduku. Matepuan 3Tol coJep:KaTeNbHON JIMHUM HalleJIeH Ha Pa3BUTHE YMEHUN
M HaBBIKOB, TMO3BOJISIONIMX BbIpaXaTh 3aBUCUMOCTH MEXKJY BEJIUYMHAMH B
paznu4HOi (opMe: aHATUTHIECKOM, rpaduueckoir u crmoBecHO. Ero m3ydenwme
CIIOCOOCTBYET Pa3BUTHIO  aNTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000I1IEHHUIO ¥ KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxxarenbHast JuHug «Hadana maremMarnueckoro aHajau3a» IO3BOJISET
CYIIECTBEHHO PACIIMPUTHh KPYTr KaK MaTeMaTUYECKHUX, TaK W MPUKIAJAHBIX 3ajad,
JOCTYITHBIX O0YYaIOMUMCS, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTh MCCIIEIOBATh U
CTpOUTh Tpapuku (PYHKIUN, OMpPENEsiTh WX HAWOOJBIINE W HAUMEHbIINE
3HAQYCHUS, BBIYUCIATH IUIOMAIu (QUryp u 0OBEMBI TEJ, HaXOIUTh CKOPOCTU H
yCcKopeHusi TmporeccoB. JlaHHasi cojepxkaTeiabHas JUHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOEHUS MAaTeMaTUYECKHX MOJENel pealbHbIX CUTYaIluH,
HAXOXCHUS HAWIYUIIero pEIIeHHUs] B MPHUKIAAHBIX, B TOM YHCIE COIUATbHO-
HKOHOMHUYECKHUX, 3aJadyax. 3HaKOMCTBO C OCHOBaMM MAaTE€MaTUYECKOIro aHajiu3a
CIIOCOOCTBYET pa3BUTHIO a0CTPAKTHOTO, (POPMATBHO-JIOTMYECKOT0 U KPEaTUBHOTO
MBINIICHUS, (POPMUPOBAHUIO YMEHHM pacro3HaBaTh TPOSBICHUS 3aKOHOB
MaTEeMaTUKU B HayKe, TEXHUKE W HCKyccTBe. OOydaroniyecs: y3HarT O



BBIJIAIONIUXCS PEe3y/IbTaTax, MOJTYYCHHBIX B XOJIC Pa3BUTHS MaTEMAaTUKH Kak
HAyKH, U UX aBTOpax.

CopeprkarenbHO-MeTOAMYECKas: JTUHUS «MHOXECTBa U JIOTHKa» B OCHOBHOM
MOCBSIIIICHA ~ DJIGMEHTaM  TEOPUHM  MHOXECTB.  TE€OpPETHKO-MHOKECTBCHHBIC
MIPEICTABIICHUS TTPOHMU3BIBAIOT BECh KypC ITKOJIBLHOW MAaTeMAaTHKH W TPEaIararoT
HanOoJiee YHUBEPCAIBHBIN S3BIK, OOBEAMHSIONINNA BCE pa3/Ieiibl MAaTEMAaTHKUA U €¢
NPWIOKEHUH, OHU CBS3bIBAIOT pa3Hble MATEMATHUECKHE JUCIMIUIMHBI B €UHOE
nenoe. [loatoMy BakHO JaTh BO3MOXKHOCTH IIKOJIBHHUKY TOHUMATh TEOPETHKO-
MHOXCCTBEHHBIM SI3bIK COBPEMEHHON MaTEMaTUKH W HWCIOJIb30BaTh €ro IS
BBIPKECHUSI CBOMX MBICIICH.

B kypce «AnreOpa u Hayalla MaTeMaTHMYeCKOrO aHAJIU3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMaTHYECKOT'O0  MOJCIHMPOBAHUS, KOTOPHIC IPU3BAHBI
c(hOpMHPOBATh HABBIKU MTOCTPOSHUS MOJICIICH peaTbHbIX CUTYAIlUi, UCCIICTOBAHMUS
ATUX MOJENICH C MOMOIIBIO ammapara ajareOpbl U MaTeMaTHYeCKOTO aHalu3a U
MHTEPIPETALMY TONYUYCHHBIX PE3yNbTaTOB. Takue 3aJaHusi BIUICTCHBI B KaXIbIH
U3 pa3esioB MPOrpaMMBbI, MOCKOJIBKY BECh MaTepHall Kypca IUPOKO UCTIOIb3YeTCs
JUTSL peIieHusT IPUKIAAHBIX 3a1ad. [Ipyu permennn peaabHbIX MPaKTHYECKUX 3a/1a4
yJamuecs pa3BUBAIOT HAOIIONATEIHHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCs, HCIOIB30BaTh aHAJIOTHIO, 0000IIaTh W KOHKPETU3HPOBATH
npobnemy. JlesTenpbHOCTh MO (POPMUPOBAHMIO HABBIKOB PEIICHUS IMPUKIATHBIX
3a]a4 OpraHM3yeTCs B MPOIEcCe M3YyUEHHUs BCEX TeM Kypca «Ausrebpa W Hadama
MaTEeMaTUYECKOTO aHaTN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM TulaHe Ha uM3y4eHHE Kypca aireOpbl M Hayajl MaTeMaTH4eCcKOoro
aHaju3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 yaca B Hejento B 10 kimacce u 3 yaca B
Henenmo B 11 kmacce, Bcero 3a nBa roga ooydenus — 170 gacos.

COAEPKXAHHUE YYEBHOI'O KYPCA
10 KUIACC

Yucaa v BIYMCICHUA

PannonanbHbie uyncia. OOBIKHOBEHHBbIE U JIECATUYHBIE IPOOU, MPOLICHTHI,
OECKOHEYHbIE  MEepUOJUYECKHuE JApoOu. ApudmMernyeckue  omnepamuu ¢
palroHaIbHBIMU YHCIIaMU, TPEOOpa30BaHUs YUCIOBBIX BeIpakeHui. [Ipumenenue
ApoOel U MPOIEHTOB JUIsl PEIIEHUS MPUKIAIHBIX 33/1a4 U3 pa3IUYHbIX OTpacieil
3HAHUU U PEaJIbHOM KU3HMU.



JleficTBUTENbHBIE YHKcCla. PalMOHaNbHBIE W UPPALMOHAIBHBIE YHUCTA.
Apudmernueckre onepauuu ¢ JIEUCTBUTENbHBIMU yuciaMmu. [IpulmmxeHHbie
BBIYMCJIEHUS, IPABWIIA OKPYIJIEHUS, IPUKUAKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUN.
Crenenr ¢ 1ensiM  nokazareneM. CranpmaptHas ¢opma  3amucu
neicTBuTenbHOr0 uucia. Hcmomp3oBanue monxonsdmied  GoOpMbl  3aMUCU
NEHUCTBUTENBHBIX YHUCEN ISl PELICHHS MPAKTUYECKUX 3a4ad W MPEICTABICHUS
JAHHBIX.

ApudmeTnueckuii  KOpeHb  HATypalbHOM  cremeHu.  JleHcTBus  C
apu(pMETUIECKUMU KOPHSIMH HATypPaJIbHON CTEIIEHHU.

CuHyC, KOCHHYC UM TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
apKTAHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxnecTBa U TOKAECTBEHHBIE IPEOOPA30BAHUS.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAYKCHU M. OcHOBHBIE
TPUTOHOMETPHUUECKHE (HOPMYIIBI.

YpaBHEeHUE, KOPEHb YpaBHEHHUs. HepaBeHCTBO, peElIeHUME HEPABEHCTBA.
Meron nHTEPBAJIOB.

Pemenue nienpix 1 1poOHO-paMOHATBLHBIX YPaBHEHUN U HEPABEHCTB.

Pemenve nppaninoHanbHbIX YPABHEHUM U HEPABEHCTB.

Pemienye TpUroHOMETPUYECKUX YPABHEHU .

[IppuMeHeHnEe ypaBHEHHI M HEPABEHCTB K PEUICHUIO MAaTEMATHYECKUX 3a7ad
Y 33]1a4 U3 PA3IMYHbIX 00JIacTeil HAyKH U PealbHOU KU3HH.

DYyHKIUN U TPaPUKHU

OyHkIus, crnocoObl 3amaHus Gyuknuu. [paduk  GyHkiuu. Bzaumuo
oOpartHbie (QYHKITUH.

OO6unacth onpeneneHus ¥ MHOXKECTBO 3HaueHU QyHkuuu. Hynu @yHkouu.
[TpomexxyTkH 3HAKOMIOCTOSTHCTBA. USTHBIC U HEUCTHBIC (DYHKITHH.

CrernienHast GyHKIHS ¢ HATYpaJIbHBIM U IENBIM MOKa3aTeneMm. E¢ cBoiicTBa n
rpaduxk. CBoiicTBa u rpaduK KOPHS 7-Ol CTEIEHHU.

Tpuronomerpuueckass OKpY>KHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKUX
(yHKUHNA YUCIOBOIO apryMeHTa.

Hauana MaTeMaTH4ecKOro aHajamn3a

ITocnemoBaTenbLHOCTH, CIIOCOOBI 3aJJaHus MOCJIEJ0BATEIbHOCTEH.
MOHOTOHHBIE MOCJIEIOBATEIBHOCTH.

Apudmernueckas ¥ reomeTpuueckasi mporpeccuu. beckonedHo yoObiBaromias
reoMmerpuyeckas nporpeccus. Cymma O€CKOHEYHO yOBIBAIOIIEH IreOMETpUUYECKON
nporpeccn. dopMyna CIOXKHBIX NPOLEHTOB. lcronp3oBaHue Nporpeccuu s
pELICHUs PealIbHBIX 3aJa4 [IPUKIAJHOIO XapaKTepa.

MHoxkecTBa M JIOTHUKA



MHOK€eCTBO, olnepaluyd HajJ MHOXecTBaMu. Jlmarpammsl JDitiepa—BenHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOI'O armnapara [Jig ONUCAHUS PEATbHBIX
MIPOIIECCOB U SBJICHUM, TIPU PEIICHUH 3a/1a4 U3 JPYTUX YICOHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CIeICTBHE, T0Ka3aTeIbCTBO.

11 KJIACC

Yucaa v BIYMCICHUSA

Harypanbnsbie u 1ensle yucina. [Ipu3Haky 1eIMMOCTH LENIBIX YUCEIL.

CreneHb ¢ pallMOHAIBHBIM TMOKa3zaTeraeM. CBOMCTBA CTEIICHM.

Jlorapudwm yucna. JlecaiTuaHbie U HATypalbHBIE JIOTapU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpXKEHHM, COAEPIKAITUX JTOTapU(MBI.

[IpeoOpa3zoBaHue BBIPAKEHUM, COJEPKAIIUX CTENEHH C PalMOHAIbHBIM
MTOKA3aTEIIEM.

[Ipumepsl TPUTOHOMETPUUYECKHUX HEPABEHCTB.

IToka3zaTenpHbIE YpaBHEHHS U HEPABECHCTBA.

Jlorapudmuueckue ypaBHEHUs U HEPABEHCTBA.

CucTtemMbl TMHEHHBIX ypaBHEHHN. PellleHne MpUKIaIHbIX 33/1a4 C TOMOIIBIO
CHUCTEMBI JIMHEUHBIX YPABHEHHUIA.

CucteMbl U COBOKYITHOCTH PAlIMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHHM, CHUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IU4yHbIX 00JIacTell HAyKu U pPealbHOMN
KU3HU.

DyHKIUU U TPAPUKH

Oynkuus. [lepuogumueckne  Pynkuuu. I[IpomMexyTkKh  MOHOTOHHOCTH
bynkuun. Makcumymbl 1 MUHUMYMBI GyHKIMUA. HauOonblliee U HauMeHbIIEe
3HaueHue (PYHKIIMHU Ha IPOMEXKYTKE.

Tpuronomerpuueckue GyHKIUU, UX CBONCTBA U rpadUKHy.

[TokazatenbHast u morapudmudeckas GyHKIIUNA, UX CBOMCTBA U rpadUKH.

Hcnonp3oBanne rpagukoB QPYHKIUN ISl peIICHUs YPaBHEHUW U JIMHEWHBIX
CUCTEM.

Hcnonb3zoBanue rpapukoB (QYHKIUNA [UIsl UCCIENOBAaHUS TMPOLECCOB U
3aBUCUMOCTEM, KOTOPbIE BO3HHMKAIOT IMPU PELIEHUU 3aJad U3 JAPYTHX y4eOHBIX
MPEIMETOB U PEAIBHOM KU3HMU.

HavaJsia MmaTeMaTH4eCKOr0 aHAJIU3a

HenpepoiBHble hyHKIIMU. MeTO UHTEPBAJIOB /JIs PEIICHHS] HEPABEHCTB.

[IpousBoanass  pyukuuu. ['eomerpuyeckuid W (QUUYECKUH  CMBICTT
ITPOU3BOTHOM.



[IpousBoanbie  3neMeHTapHbIX  GyHKUUA.  Dopmynbl  HaxOXJIEHUS
MIPOU3BOAHON CYMMBI, IPOU3BEICHUS U YACTHOTO (YHKIIUM.

[IpumeneHnue Mpou3BOAHON K UCCIENOBaHUIO (QYyHKIHUNA HA MOHOTOHHOCTH U
skcTpeMyMbl. Haxoxaenne HanOobIllero 1 HauMEHbIIETo 3HaYeHUs! PYHKIIMU Ha
OTpE3KE.

[IpuMeHeHue NPOU3BOJHON JII HAXOXKACHUS HAWJIY4Ilero pEUIeHUs B
OPUKIAIHBIX 3ajadyax, Uil ONPEIENCHUs CKOPOCTH MpolLecca, 3aJaHHOTO
bopmyIoii unu rpaduKoMm.

[lepBooOpa3znas. Tabnuia nepBooOpa3HbIX.

Wurerpan, ero reoMeTpudyeckuid W (HHU3WYECKUN CMBICT. Bwraucienue
uHTerpaia no Gopmyne Hetorona—JlelOuuna.

IINIAHUPYEMBIE PE3YJIBTATBI

OcBoenne ydeOHOTO Tmpenmera «MaTemaTukay OJDKHO OOecreunBaTh
JOCTHKEHUE HAa YPOBHE CPETHEr0 O0IIero 00pa3oBaHusl CAEAYIOUIUX JIUYHOCTHBIX,
MeTaIpeAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOrpaMMbl Y4e€OHOTO TMpeaMera
«MareMaTnka» XapakTepU3yIOTC:

I'paxxnaHckoe BocIUTaHUE:

c(OPMUPOBAHHOCTHIO TPAKAAHCKON MO3UIIUU 00YYAIOIIEroCs KaK aKTUBHOTO
U OTBETCTBEHHOTO 4J€Ha POCCHMCKOro OOIIeCTBa, MPEACTABIEHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUIA,
NpoIeAyp TpaxJaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl M TIp.), YMEHUEM
B3aMMOJECUCTBOBATh C COLUHAIBHBIMA HMHCTUTYTAMHU B COOTBETCTBHUH C UX
GYyHKIMSIMHU 1 HA3HAYCHUEM.

ITatproTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IpakIaHCKON UJICHTUYHOCTU, YBAXKECHUS K
MPOUUIOMY U HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTHUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JNOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTEMATUYECKOMN LIKOJIBL,
K HCIIOJIb30BAaHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJIOTHsX, chepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCIIMTAHUS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU POCCHIICKOTO HapoJa;
c(hOpPMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM JOCTUKEHUN HAYKU U IS TEIbHOCTHIO
YYE€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OYIYyIIEro.



DCTEeTUYECKOE BOCIIUTAHUE!

ACTETUYECKUM OTHOLICHHEM K MHpPY, BKIIOYAs ACTETUKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad, pelIeHui, paccyXaeHuM;
BOCIIPUUMYHMBOCTHIO K MATEMAaTUYECKUM aCIIEKTaM pPa3JInYHbIX BUJOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHHE:

chOpPMHPOBAHHOCTBIO YMEHHS TMPUMEHATH MaTeMaTU4YeCKUEe 3HaHUs B
HMHTEpecax 3J0poBOro u 6e30macHoro odpasa >KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBbIO (3/10pOBOE€ MUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHATUU U

OT/IbIXa, peryJisipHas dbusnueckas AKTUBHOCTB); busngecKoro
COBEpPIIICHCTBOBAHUS, npu 3aHATHAX CIIOPTHUBHO-0370POBHUTEIHLHON
JESITENbHOCTBIO.

TpynoBoe BocIIUTaHUE:

TFOTOBHOCTBIO K TPYJy, OCO3HAHHEM IIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHAIBHONW  JEATENBHOCTH,  CBSI3aHHBIM  C
MaTEMaTUKOW M €¢ MPWIOKEHUSMHU, YMEHHEM COBEPIIATh OCO3HAHHBIA BBHIOOP
Oynymieit mnpodeccud W pealu30oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC ILIAHBL;
FOTOBHOCTBIO M  CHOCOOHOCTHIO K  MAaTeMaTUYECKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKEHWHW BCEM JKU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEILICHUHU MTPAKTUYECKUX 3aJ1a4 MaTEMaTUYECKOM HapaBIIEHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTBIO JKOJOTUYECKON KyJIbTYpbl, MOHUMAHUEM BIIUSHUS
COI[MATIbHO-?KOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOJHON M COLMAIBLHOU
Cpellbl, OCO3HAaHMEM TJOOATBHOTO XapakTepa DJKOJOTHMYECKHUX  MpoOJeMm;
OpUCHTaIlMel Ha MPUMEHEHUE MaTeMaTHYECKUX 3HAHUW JUIsS PEIICHHS 3ajlad B
o0JlacTU  OKpYyXalollel cpenpl, IUIAHUPOBAHUSA TMOCTYNIKOB M OIIEHKH HX
BO3MOYKHBIX TTOCIICJICTBUN TSI OKPYKAIOIIEH CPE/IbI.

[{leHHOCTH HAYYHOT'O MMO3HAHUS:

c(hOpMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH M  OOIIECTBEHHOM  MPAKTUKH, TMOHHUMaHUEM
MaTeMaTUYECKOW HayKh Kak cQepbl 4YeIOBEUECKON eATEeIbHOCTH, JTaloB €€
pPa3BUTHS W 3HAYUMOCTH IS Pa3BUTHS ITUBUJIN3AINH, OBJIAJCHUEM SI3BIKOM
MaTEMaTUKU M MaTEeMaTHYEeCKON KyJIbTYpOHl KaK CpeICTBOM TIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYK) U HUCCIEIOBATEIbCKYIO AESTEIbHOCTD
WHIUBUTYyIBHO U B TPYIITIE.

METANPEIMETHBIE PE3YJIbBTATBI

MeranpenMeTHble pe3yJabTaTbl OCBOCHUS MPOrpaMMbl y4eOHOIro MpeaMera
«Marematuka» XapaKTepU3yTCs OBJIaJICHUEM YHUBEPCAIIbHBIMU



NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusiMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vuusepcanvhvie  no3nasamenvHwle  Oeilicmeus,  obecneyugarom
Gopmuposarue 06a308blX KOSHUMUBHLIX HPOYECCO8 00YUaAOWUxXcs (oceoeHue
Memoo0o8  NO3HAHUA — OKpYJCcalowe2o  Mupa;  HpUMeHeHue  J102U4ecKux,
UCC1e008amenbCKUX onepayull, yMeHuti pabomams ¢ ungopmayuet).

bazoBbie noruueckue neHCTBUA:

e BBISBIATh U XapaKTEpU30BaTh CYyIIECTBEHHbBIC MMPU3HAKH MATEMATUUECKUX
OOBEKTOB, MOHATUN, OTHOLICHUH MEXAY MOHATUAMH; (OPMYIUPOBATH
OMpeNeSieHUs]  MOHSITUH; yCTaHaBIMBAaTh  CYIIECTBEHHBIM  IPHU3HAK
KJIacCU(UKAIMU, OCHOBAHUA Ml OOOOIICHHWS W CpaBHEHUS, KPUTEPUU
MIPOBOAMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opmMynupoBaTh U  MNPeoOpPa3OBHIBATH  CYXIACHUS:
YTBEPAMUTENbHbIE U OTpULIATEIbHBbIC, €AMHUYHbIC, YAaCTHbIE U OOLIUE;
YCIIOBHBIE;

e BBISBIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeurss B (aKkTax, JAHHBIX, HAOMIOACHUSX W YTBEPKICHUSIX;
npeuiaratb ~ KpUTEpUU Uil BBISBICHHUS ~ 3aKOHOMEPHOCTEM U
MPOTUBOPEUHH;

e JI€NIaTh BBIBOJIbI C HCIIOJb30BAaHUEM 3aKOHOB JIOTHUKH, IEAYKTHUBHBIX M
MHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 10 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEIIbHO JI0Ka3aTeIbCTBA MaTeMaTH4YECKUX
YTBEPKJICHUN (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
MPUBOJUTh MPUMEPHl M KOHTPHPHUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBO/IbI;

e BBIOMpATh CHOCOO pemieHus y4eOHOW 3amayu (CpaBHHBATh HECKOJIBKO
BApUAHTOB pEIICHHs, BBIOMpATh HauOoJiee MOAXOMAIIUNA C YYETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBbie uccieoBaTenbCKue ICUCTBHUS:

e HCHOJIb30BAaTh BOMPOCHI KaK HCCIENOBATENbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BONPOCH], (UKCUpPYIOLIME MPOTUBOpEUne, Mnpodiemy,
yCTaHaBJIMBaTh HMCKOMOE€ W  JaHHOe, (OpMUpOBaTh  THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIHI0, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEJIbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHME IO YCTAaHOBJIICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
Oo0BEKTa, SBJIECHMS, TNPOLECCA, BBISBICHUIO 3aBHCHUMOCTEH MEX]y
00BEKTaMH, SBICHUSIMH, IPOIIECCAMU;



CaMOCTOATENHLHO (POPMYIIUPOBATH 000OIIEHNS U BBIBOJIBI 110 pe3yJbTaTaM
MPOBEJICHHOIO HAOJIOEHUS, WCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTD
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IICHNUH;
IIPOTHO3MPOBAaTh BO3MOXXKHOE PA3BUTHE NPOLECCA, a TAKXKE BBIABUIAThH
IIPEATOIOKEHNS O €r0 PA3BUTHH B HOBBIX YCJIOBHSX.

Pabota ¢ undopmanmeii:

2)

BBISIBJIATH J1e(pUUUTHl UH(DOpPMALMK, JaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIA PELICHUS 3a]a4H;
BbIOMpaTh  MHGPOPMAIUIO W3  MCTOYHHKOB  PA3JIUYHBIX  THUIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MH(POPMALUIO
pa3IMYHBIX BUIOB U (hOPM IIPEICTABICHMS;
CTPYKTYpPUPOBaTh UHPOPMALIUIO, MPEACTABIATh €€ B PA3IMUHBIX (PopMax,
WUTIOCTPUPOBATh TpadUyuecKy;
OLICHUBATh HaJC)KHOCTh uHbOopMaIuu o CaMOCTOSTENILHO
c(OpMYJIMPOBAHHBIM KPUTEPUSIM.

Yuueepcanvnuvie  KomMMyHukamuenwvle Oelicmeus, — 0Oecneyusarom

CHOPMUPOBAHHOCTINb COYUATLHBIX HABLIKOE 00YUAIOUWUXCAL.
OO0uieHue:

BOCIIpUHUMATh U  (OPMYIHPOBATH CYXKIEHUS B COOTBETCTBHUU  C
YCJIOBUSIMHU U LIEJISIMU OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PEHHUSI B YCTHBIX M NMUCHMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO
XOJy peUIeHUs 3aja4i, KOMMEHTUPOBATH MTOJTYUYEHHBIN PE3YJIbTAT;

B X0JI¢ 0OCY>KJIEHUS 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYK/1aeMO TEMBI,
po0JIeMBbl, perraeMoi 3aJjauu, BEICKA3bIBATh UJIEH, HAIICJICHHBIE HA MTOUCK
pELICHUSI; COMOCTAaBJISITh CBOU CYXKACHUA C CYXICHUSMH JIPYTHX
YYaCTHUKOB Juajiora, oOHapy>KMBaTh pa3jiMuMe€ M CXOJICTBO MO3UIIUM; B
KOPPEKTHOU GopMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHS;

e IPEACTABIATh  PE3yNbTaTbl  pEUIeHUS  3aJadd,  OIKCIIEPUMEHTA,
UCCJIEIOBAHMS,  NPOEKTa;  CaMOCTOSITeNIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1a4 IIPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUUYECTBO:

e IOHMMATh MW  HCHOJB30BATh  MPEUMYIIECTBA  KOMAaHJIHOMN u

WHANBUIYAIbHON pabOThI MPHU PEIICHUH Y4eOHBIX 3a/1a4; MPUHUMAThH IIETh
COBMECTHOHN JESITENbHOCTH, IJIAHUPOBATh OPraHU3AIUI0 COBMECTHOU
paboThI, pacripeieNiaTh BUAbI pabOT, 10rOBapUBaThCs, 00CYKIaTh MPOIIECC
U pe3ysbTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;

y4acTBOBaTh B TPyNIOBBIX (hopMax padboThl (00Cyx aeHUsI, 0OMEH MHEHHU,
«MO3TOBBIE IITYPMbD» W WHBIE); BBINOJHATH CBOIO 4YacThb paOOThl U
KOOPJMHHUPOBATh CBOU JCHCTBHS C APYTMMH YICHAMU KOMaHJbI;



OIICHMBATh KAaueCTBO CBOEr0 BKJIaJa B OOUIMH MPOIYKT MO KPUTEPHUSM,
chopMyIMPOBAaHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

3) Vuusepcanvnvie  pecynamuensie Oelicmeus, obecneyugarom
Gopmuposarue cMviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranuzanus:

COCTaBIIAITh TUIAH, aJITOPUTM PEIICHHSI 3a]]a91, BEIOMPATh CIIOCOO PEIICHUS C
Y4ETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4ETOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb:

e BIIAJICTh HABBIKAMH I[TO3HABATEIILHOW pPEQIIEKCUU KaK OCO3HAHUSA
COBEPIIIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB;
BIAJIETh CHOCOOaMU  CaMOTPOBEPKH, CAMOKOHTPOJS Tpolecca W
pe3ynbTaTa perieHus MaTeMaTHISCKON 3a1a9H;

e TMPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh TpPU PEUICHUHU
3a/layd, BHOCHUTh KOPPEKTHUBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX
00CTOSTENBCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BBISIBIICHHBIX TPYAHOCTCH;

e OIICHWBATh COOTBETCTBHE pE3yJbTaTa IIENM W YCJIOBHUAM, OOBSICHATH
MPUYUHBI JOCTHIKEHUS WM HEIOCTIKCHHS PE3yJbTAaTOB JCSITCIBHOCTH,
HAXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETECHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOro Kypca «Anredpa u Hadalla MaTeMAaTHYECKOTO aHATN3a»
Ha YPOBHE CpPEJHEro o0miero oOpa3oBaHUs JOJKHO OOECIEYMBATH JOCTHUKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

10 KVIACC

Yucsia 1 BbIYMCICHUSA

OnepupoBaTh MOHATHUSIMH: pPAIMOHAIBHOE U JCHCTBUTEIBHOE YMHCIIO,
OOBIKHOBEHHAsI M IECATUYHAs P00k, IPOLEHTHI.

Bomonusate  apudmernyeckue — omepanud € palMOHAIBHBIMU U
JNEHUCTBUTEIBHBIMY YHCIIaAMU.

BbInonHATh TPUOIMAKCHHBIE BBIUUCICHUS, UCIIONB3YS MpaBUiia OKPYTJICHUS,
JIeJ1aTh MPUKHUJIKY U OLEHKY PE3yJIbTaTa BHIYUCICHHI.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKAa3aTeleM; CTaHAapTHas
dopMa 3amMcu JIEHCTBUTENIBHOTO 4YHCJA, KOPEHb HATypaJbHOW CTEIEHU;
MCITOJIB30BaTh MOAXOAAIIYIO0 (hOPMY 3aITUCH JEHCTBUTEIbHBIX YUCEN JUIsl PEeIICHUS
MPaKTUYECKUX 3a]1a4 U MPEICTABICHUS JaHHBIX.



OmneprpoBaTh MOHATUSIMHU: CHUHYC, KOCHHYC U TaHT€HC IPOU3BOJIBHOIO YIJa;
MCITI0JIB30BaTh 3aMKMCh MPOU3BOJBHOTO yIila Yyepe3 oOpaTHble TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHHsl 1 HEPABEHCTBA

OnepupoBaTh NOHATHUSAMHU: TOXKIECTBO, YpPAaBHEHUE, HEPABEHCTBO; LEJIOE,
pauMoOHAIIBHOE, UPPALMOHAIIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHYECKOE
ypaBHEHHUE;

BoinonHaTh 1peoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUW W peliaTh
TPUTOHOMETPUYECKUE YPABHEHHUS.

BemonusaTe npeoOpa3oBaHus LEBbIX, PAlMOHAIBHBIX W HPPaIMOHATbHBIX
BBIpQXKEHM M  pemiarb OCHOBHBIE THUIBl  LIENBIX, pPAalUOHAIBHBIX U
UppalMOHATBHBIX YPABHEHUM U HEPABEHCTB.

[IpumeHsATh ypaBHEHUS U HEPABEHCTBA JIJISl PEIICHUS] MaTEeMAaTUYECKHUX 3aa4
Y 33J1a4 U3 PA3IMYHbBIX 00JIaCTeH HAYKHA U PEATHbHON KU3HH.

MopnenupoBaTh peaibHblE CUTyalldd Ha S3bIKE€ airedpbl, COCTAaBIATH
BBIPKEHHUS, YpPAaBHEHMs, HEPaBEHCTBA IO YCJIOBHUIO 3a/aud, HCCIIE0BATh
MOCTPOEHHBIE MOJIENIH C UCIIOIb30BAaHUEM allliapaTa ajreopsbl.

DOyHKUMHA U TPaPUKH

OnepupoBath MOHATUAMH: (YHKIMSA, CIIOCOOBI 3aMaHusi (PyHKIMH, 00JIacTh
ONpEENeHUs] U MHOXKECTBO 3HA4YeHMM (QyHKIUHU, Tpaduk (yHKIMH, B3aUMHO
oOpaTHble (PYHKIUU.

OneprpoBaTh TMOHATHUSMHU: YETHOCTh M HEUETHOCTh (YHKUMH, HYJIU
(GYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBathk rpaduku GyHKUUN AJIs pELIEHUS] YpaBHEHUI.

Crpoutb M uuTaTh rpadUKu JUHEHHON (PYHKIMHU, KBAAPATUYHON (DYHKLMH,
CTETIEHHOMN (PYHKIIMH C LEJIBIM MOKa3aTeeM.

Hcnonp3oBaTth rpaduku (QyHKUMHA JUIs HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEN MpPH pelIeHUH 33Ja4 U3 APYrHX YYEOHBIX MPEAMETOB U peabHOU
KU3HU; BbIpaXXaTh (POpMyIamMHu 3aBUCUMOCTU MEXY BEJIMYMHAMHU.

Hauana maTeMaTH4ecKOro aHaIu3a

OneprpoBaTh MNOHATUAMM: TMOCIEAOBATEIBHOCTh, apupMeTHUecKass U
reoMeTpuYecKasl Iporpeccum.

OnepupoBaTh MNOHATUSAMM: OECKOHEUHO YOBbIBalOLlasi TIe€OMETpUYecKas
nporpeccusi, cyMMa 0€CKOHEYHO YOBIBaIOLIEH T€OMETPUUECKON MPOrPECCUH.

3aiaBaTh NOCIEAOBATEIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIIEIOBATENBLHOCTEH U MPOTPECCUM IJIsi PEIICHHUS
peanbHbIX 3a]a4 MPUKIIAJHOTO XapaKTepa.

MHoxecTBa U JIOTMKA

OnepupoBath MOHATUSMH: MHOKECTBO, OIIEpALlMU HAJl MHOKECTBAMM.



Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar JUid  OIMCaHHUs
peaNbHBIX NPOLECCOB W SABJICHUM, MPU PEIICHUHU 3aJad U3 JPYTrux ydeOHBIX
IIPEAMETOB.

OnepupoBath  TMOHATUSAMH: ONpENENICHHE,  TEOpeMa, CIIEICTBHE,
JOKa3aTeIbCTBO.

11 KIIACC

Yucii1a ¥ BBIYUCTICHUA

OnepupoBaTh MOHATUSMH: HATypaJbHOE, IEJI0€ YHCIO; HCHOJIb30BAThH
IIPU3HAKU JIEJIMMOCTH LENBIX YUCEN, PA3TI0KEHUE YUCIIA HA MTPOCTHIE MHOKUTEIH
JUISL PELLICHUS 3a/1a4.

OrnepupoBaTh MOHATHEM: CTEIIEHb C PALIMOHAIBHBIM ITOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: Jorapudm uucia, NEeCATUYHbIE U HATypajbHbIC
norapuMsl.

YpaBHeHUs U HEPABEHCTBA

[IpumeHsATh CBOMCTBAa CTENEHUW Ui NpeoOpa3OBaHMS  BBIPAKECHUM;
ONEPUPOBATH ITOHATUSMM: IIOKA3aTEIbHOE YPAaBHECHHE W HEPABEHCTBO; PELIAThH
OCHOBHBIE THUIIbI IOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.

BoinonHATh  mpeoOpa3oBaHUsl  BBIPAKEHUW, COAEpNAIIMX  JIOrapuMsl;
ONepUpPOBaTh NOHATUAMU: JIOTapu(PMHUUECKOE YPABHEHUE U HEPABEHCTBO; pPEIIATh
OCHOBHBIE THUIIBI IOTApU(MHUUECKUX YpaBHEHUN U HEPABEHCTB.

HaxoauTe pemieHust npocTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OneprpoBaTh NOHATUSAMM: CHCTEMA JIMHEMHBIX YPABHEHUN M €€ PELICHHUE;
MCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHHUN [T PELICHUS IPAKTUYECKUX 3a7a4.

Haxonuts penieHuss npoCTENUIINX CUCTEM M COBOKYITHOCTEM pallMOHAJIBHBIX
YPAaBHEHHI U HEPABEHCTB.

MopenupoBaTh peajibHblE CHUTyallMM Ha S3bIKE aiureOpbl, COCTABISTH
BBIPDAXKECHUS, YPaBHEHMUS, HEPABEHCTBA M CHUCTEMBbI II0 YCIOBHMIO 3aJa4H,
HCCJIEIOBATh MMOCTPOCHHBIE MOJIENIH C UCTIOJIb30BAaHUEM arrapaTa aareopbl.

DyHKUMH U TPaPuKu

OnepupoBaTh TMOHATUSMH: TEepUOAWYECKas  (YHKIUS, MPOMEKYTKH
MOHOTOHHOCTH (PYHKIIMH, TOYKHA OHKCTpeMyma (YHKIUH, Hauboibliee U
HauMEHbIIEe 3HAYCHUS (QYHKIUMU Ha TMPOMEXKYTKE, HCIOIb30BaTh UX JUIS
UCCIe10BaHMs PYHKIMHU, 3aJaHHON TpadUKOM.

OnepupoBarh MOHATUAMH: TpadUKH TOKA3ATENBHOM, Jiorapupmuueckon u
TPUTOHOMETPUUECKUX (PYHKIUH; n300paxaTh UX Ha KOOPJMHATHOM IJIOCKOCTH U
WCIIOJIB30BaTh VISl PELICHNS] YPAaBHEHUN U HEPABEHCTB.

N300pakath HA KOOPIWHATHOM TJIOCKOCTH TpadUKU JTUHEHHBIX YpaBHEHUU
Y WCIIOJIB30BaTh UX ISl PELICHUSI CUCTEMBI JIMHENHBIX YPABHEHU .



Hcnonb3oBaTh rpaguku  (QYHKIUN JUIsi  MCCIENOBAaHUSA MPOIECCOB U
3aBUCUMOCTEH U3 JPYTrux y4eOHBIX JUCIUILUINH.

Hauana MaTeMaTH4eCcKOro aHajamusa

OnepupoBaTh MOHATHIMU: HETPEPHIBHAS (HYHKIHS; TPOU3BOAHAS (DYHKIIHH;
MCITIOJIb30BaTh TEOMETPUUYECKUN U (PU3UUECKHUI CMBICT TPOU3BOAHOMN JIJIST PEIICHMUS
3a/1a4.

HaxonuTh npon3BoHbIE 3JIEMEHTAPHBIX (PYHKIUH, BEIYUCIIATH MPOU3BOIHBIE
CYMMBI, IPOU3BEJICHUS, YACTHOTO (DYHKITUH.

Hcrionp30BaTh MPOU3BOAHYIO JJIS HCCIICOBAHUS (DYHKITMU HA MOHOTOHHOCTh
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIEIOBAHUS K TTOCTPOCHHIO TPa(UKOB.

Hcnonp30BaTh NPOU3BOAHYIO Uil HAXOXKICHUS HAWIYUIIEro pEIICHUS B
MIPUKIIAJIHBIX, B TOM YHUCJIE COLMAIBHO-DKOHOMUYECKHX, 3a1a4aX.

OnepupoBaTh TMOHATUSIMU: TIEPBOOOpa3HAsE W  MHTErpayl; IOHUMATh
reOMETPUYECKUN U (PU3UIECKUN CMBICI MHTErpaa.

Haxonute nepBooOpa3Hble 3JeMEHTapHBIX (YHKUWN; BBIYMCIATH WHTErpaj
o popmyne Hotorona—JIelOnuna.

Pewate mpukiiagHele 3a7a4d, B TOM YHUCJIE COLUAIBHO-)KOHOMHYECKOTO U
(bU3UYeCcKOro XapakTepa, Cpe/ICTBAMH MAaTEMAaTHUYECKOTO aHAJIA3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue
Ne (ungposbie)
pa3/iesioB U TeM Kontpoubnubie | [IpakTnyeckue
n/n Bcero o0pa3oBaTe/bHbIE
NMPOrpamMMbl padoTsI padoTbI
pecypcsbl
MHoxecTBa
paroHaTbHBIX U
. bu6mmoreka 1IOK
JEHCTBUTENHHBIX
1 Pa . 14 1 https://lesson.edu.ru/
yrcen. PanronanbpHbIe 02.5/10
YpaBHEHUS U —
HEPaBEHCTBA
@OyHKIUYU U TpadUKH. bubnuorexka LHOK
2 CreneHs ¢ 1eabIM 6 https://lesson.edu.ru/
[oxKasarejieM 02.5/10
Apudmernueckuit
KOPEHb N—OH CTEIIEHHU. bubmmorexka [JOK
3 HppaunroHanbHbIe 18 1 https://lesson.edu.ru/
yPaBHEHUS U 02.5/10
HEPaBEHCTBA
DopmyIibl
TpUroHOMeTpuu. Tpuro bubmorexa TTOK
4 ' 22 1 https://lesson.edu.ru/
HOMETPHUYECKHE 02.5/10
ypaBHEHUS
bu6nmoreka [JOK
[TocnenoBaTenbHOCTH
5 orbece 5 https://lesson.edu.ru/
1 porpeccit 02.5/10
[ToBTOpEHUE,
bu6mmorexa 1IOK
000011IeHHE,
6 3 1 https://lesson.edu.ru/
CI/ICTel\faTI/BaL{I/IS{ 02.5/10
3HAHUU
OBILEE KOJIMYECTBO 68 4 0
YACOB I10 [TPOTPAMME
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11 KUIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumenoBanmue
Ne a3/1eJ10B U TeM K 11 (wnbpostre)
wm | P*A Bcero OHTPOJILHLIC PAKTHHECK | o GpazoBaTenbHbIe
MPOrpamMMbl padoThbI ue padoTbl
pecypcsbl
Crenens c
parroHaTbHBIM
MOKa3aTeJIeM.
[TokazarenbHas bubmmorexa LIOK
1 12 1 https://lesson.edu.ru/02
(pyHKUMS. 5/11
[TokazarenbHbIE T
ypaBHEHUS U
HEPAaBCHCTBA
Jlorapudmuyeckas
byHKLHS. bubnnorexa [JOK
2 Jlorapupmuyeckue 12 https://lesson.edu.ru/02
YpPaBHEHUS U S/l
HEPAaBEHCTBA
TpuronomeTrpudeckue
GYHKITUHN B UX bubmmorexa [IOK
3 rpadukm. 9 1 https://lesson.edu.ru/02
Tpuronomerpuyeckue S/11
HEPaBEHCTBA
[IpousBoHasi. bubnnorexa [JOK
4 [Ipumenenue 24 1 https://lesson.edu.ru/02
IIPOU3BOJHOU S/11
VIHTCrDAIL 1 Cr0 bubnuoreka [JOK
5 P 9 https://lesson.edu.ru/02
MPUMEHCHUS S/11
bu6muoreka [JOK
6 Cucremsl ypaBHeHUN 12 1 https://lesson.edu.ru/02
S/11
Harypasbnslie u nensie Bubmorexa LOK
7 6 https://lesson.edu.ru/02
yucna
S/11
IToBTOpEHME, BuG 10K
noIMoTeKa
8 obobmenne, 18 2 https://lesson.edu.ru/02
CUCTeMAaTHU3aLUs 5/11
3HAHUU =
OBIIEE KOJIMYECTBO
102 6 0

YACOB I10 ITPOTPAMME
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PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «I'EOMETPHUS»
(FA30BBIl YPOBEHD)

(ID 304825)
MOSICHUTEJILHAS 3ATIACKA

PaGouas mporpamma ydeOHOro kypca «l'eomerpusi» 6a30BOro ypoBHS st
oOyuaromuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepanabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHJIapTa CPEAHETr0 00IIero oOpa3oBaHus,
C y4YETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABIBIIEMBIX K
MaTEMaTHYeCKOMY O0Opa3oBaHHUIO, M TPaJAMIMA POCCHUICKOTO 0O0pa3oBaHUS.
Peanmuzanmsi mporpaMMbl o0ecIieynBaeT OBJIAJICHHE KIIFOUEBBIMH KOMIICTCHITUSIMU,
COCTaBJISIFOIIIMMH OCHOBY JJIS CaMOPA3BHTHsI W HEMPEPBIBHOTO 0OOpa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U TIO3HABATEIHHOTO Pa3BUTHUSA
JUYHOCTH 00YyYaroIuXCsl.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETpUM Ha YpPOBHE CpeAaHero oOIero
oOpa3oBaHusi OOYyCIIOBJIEHA MPAKTHYECKOW 3HAYUMOCTBIO METANpEeAMETHBIX W
MPEAMETHBIX PE3YIbTAaTOB OOYYCHHS T€OMETPUU B HAMPABICHUU JMIYHOCTHOTO
pa3BuTHs oOydaromuxcs, GOpMHPOBaHUA (DPYHKIIMOHATLHON MaTeMaTHYECKOM
IPaMOTHOCTH, U3YUCHUS JIPYTUX YYCOHBIX AUCIUIUIMH. Pa3BUTHE y 00yUarOmuXxcs
MPaBUJIBHBIX TPEACTABICHUN O CYIIHOCTA U TMPOWCXOXKICHHH TEOMETPHUYCCKUX
a0CTpakIii, COOTHOIICHUH PEATHHOTO W HJICATHLHOTO, XapakTepe OTPaKEHUS
MaTeMaTU4YeCKOW HAyKOW SBIEHUW M NPOLECCOB PEAJBHOIO MHPA, MECTE
re€OMETPHUU B CUCTEME HAYK M POJIM MAaTEMaTHIECKOTO MOJICIIUPOBAHNS B HAYUYHOM
MO3HAHUH U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
YVYAIUXCS, a TaKKe KAaueCTB MBINUJICHUSI, HEOOXOAMMBIX [UJIS aJanTalid B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBiseTCs OAHMM W3 0Aa30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, Tak Kak OOEClEeYMBAaeT BO3MOXHOCTb M3yUYEHHS Kak
JTUCITUTUTHH €CTECTBEHHO-HAYYHOW HAINPABIEHHOCTH, TaK M TyMaHUTAPHOU.

Jlornyeckoe MbIIUIeHHE, (QopMUpyeMOe MPU H3YUYEHUU OO0YYaIOIIUMHUCS
TOHATHUHHBIX OCHOB T€OMETPHH M IMIOCTPOCHUH LIETIOYKH JTOTHICCKUX YTBEPIKICHUH
B XOJI¢ PCIICHUS TCOMETPUUYCCKUX 3aJa4y, YMEHHUE BBIJIBUTATh W OINPOBEPraTh
TUIIOTE3bl HETOCPEICTBEHHO HCIIONIB3YIOTCS TMPHU PEUICHUH 3a/a4 E€CTECTBEHHO-
HAYYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (QU3HUKHU.

YMeHne OpUeHTHPOBATHCS B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO POJb BO
BCEX 00acTIX AEATENbHOCTU 4esioBeka. OpHeHTalusi 4ejJoBeKa BO BPEMEHH U



IPOCTPaHCTBE — HEOOXOJUMOE YCIOBHUE €ro CoIHalbHOro ObiTHs, (opma
OTPaXEHUSI OKPYKAIOIIETO MHUPA, YCIOBHE YCIICIIHOTO IMO3HAHUS W AKTUBHOTO
npeoOpa3oBaHus  JeWCTBUTENLHOCTH. OmnepupoBaHWe  MPOCTPAHCTBEHHBIMU
oOpazamu OOBEIUHSET pa3HbIC BHUABl YYECOHOW M TPYIOBOM JESITEIBHOCTH,
ABJISIETCSI OAHUM U3 MPO(PECCHOHAIBHO BaXKHBIX KAYECTB, MOATOMY aKTyalibHa
3ajaya (OPMUPOBAHUSI Yy OOYYAIONIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBHUIHOCTH OOpa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JEATETHHOCTH 110 MHOTUM HAIPABIICHUSIM.
[lens ocBoeHmsi mporpaMMbl yueOHOro Kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 0O0yueHus — 001eo0pa3oBaTeibHOE U OOIIEKYJbTYPHOE pa3BUTHE
oOydarommuxcss  4yepe3  oOecriedeHre  BO3MOXKHOCTH  NMPUOOpETeHus U
WCMOJIb30BaHUSI CHUCTEMATUYECKUX TE€OMETPUUYECKUX 3HAHUM U JICUCTBUH,
cnenuUIHBIX TEOMETPUH, BO3MOKHOCTH YCIEITHOTO MPOIOJDKEHHST 00pa30BaHUs
0 CTEIHMAIIBHOCTSIM, HE CBSA3aHHBIM C MPHUKIIATHBIM UCTIOIB30BAHIUEM T€OMETPHH.
[Iporpamma 1o reoMeTpud Ha 0a30BOM YpOBHE IMpeJHA3HAYEHA s
OoOy4JaroIuXxcst CpeaHEHN IITKOJIBI, HE UCIBITHIBABIIMX 3HAYUTEIBHBIX 3aTPYIHEHUN
Ha YPOBHE OCHOBHOTO 001Iero obpazoBanms. Takum oOpazoM, oOydarommuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MaTEMaTUYECKHUE YMEHUS, CBS3aHHbBIC
co crnenupUKol TeoOMEeTpUM M HEeOOXOAMMBbIE MJiS KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM WMEIOT BO3MOXKHOCTh HM3YYUTh T'€OMETpPHUIO Oolee
rIIyOOKO, €ClIi B JajdbHEWIIEM BO3HUKHET HEOOXOIUMOCTh B TE€OMETPUUYECKHX
3HAHMX B MPOGECCUOHATBHON JESTENHHOCTH.
JlocTikeHne 1eM  OCBOCHHMS TPOrpaMMbl  0OECIeUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3a/ad. [IpHOpUTETHRIMHU 3ajladaMu OCBOCHHS Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 knaccax ABISOTCS:
e (opmupoBaHMEe TPpEACTABICHUS O TEOMETPHH KaK 4YacTH MHUPOBOU
KYJIbTYPbI B OCO3HAHUE ¢ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHue MpEACTABICHUS O MHOTOTPAaHHMKAX M Tellax BpalleHUs
KaK 0 BaXHEHIIMX MAaTEeMaTHYECKUX MOJICIIAX, MMO3BOJISIOIINX OMHUCHIBATH
Y U3y4aTh Pa3HbIC SBJICHUS OKPYXKAIOMIETO MUPA,;

e (QopmupoBaHue yMeHHsS pacro3HaBaTh Ha YepPTEkKax, MOJICISIX U B

pealbHOM MHUPE MHOTOTPAaHHUKH U TeJla BpaIleHUS;

e OBJIAQJCHUEC METOJAMH PEIICHHSI 3aJ1ad Ha TOCTPOCHHS Ha M300paKECHUIX

IIPOCTPAHCTBEHHBIX PUTYD;
e (QopmupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMU TIOHSTHSIMHU O
MHOTOTPaHHHMKAX U TeJlaX BPAIlEHUs U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUEC aJITOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aj]ad;

dbopMHEpOBaHUE YMEHHS MMPOBOJIUTH HECIOXKHBIC JOKA3aTEIbHBIC



paccykJeHUs B XOJE PELICHUS CTEPEOMETPUUECKUX 3a]ad M 3a1ay C
MPAKTUYECKUM COJEPIKAHUEM;

e pAa3BUTHE  MHTEJUIEKTYaJbHBIX M  TBOPYECKHX CIIOCOOHOCTEM
oOydJaronmuxcs, MO3HaBaTEIbHOM  aKTUBHOCTH,  HCCIEAOBATEIIbCKUX
YMEHHM, KpUTUYHOCTHU MBIIILICHHUS;

e (opmupoBanue byHKIIMOHATBHON IPAaMOTHOCTH, peleBaHTHOM
F€OMETPUU: YMEHHUE paClO3HABATh IMPOSBICHUS  I€OMETPUUYECKHUX
MOHATUM, OOBEKTOB U 3aKOHOMEPHOCTEH B pEAIbHBIX KU3HEHHBIX
CUTyallMsX W MPU U3YYEHUU APYTUX Y4YEOHBIX MPEIAMETOB, MPOSBICHUS
3aBUCUMOCTEH H 3aKOHOMEPHOCTEH, (OpMYyIUpOBaTh WX Ha SA3BIKE
F€OMETPUM U CO3JaBATh TEOMETPUUECKUE MOJAEIIH, TPUMEHATH OCBOECHHbIN
FCOMETPUYECKUM ammapar i pelieHUus] MPaKTHKO-OPUEHTUPOBAHHBIX
3aJ1a4y, MHTEPIIPETUPOBATh U OLIEHUBATH MOJYYEHHBIE PE3YIIbTaThI.

OTanuuTenbHONM OCOOEHHOCTBHIO MPOTPaMMBbl SBJISIETCS BKJIIOUYEHHE B KYpC
CTEPEOMETPUM B HaAyajl€ €ro u3Yy4YeHUs 3a/ady, pElaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEACIICHHBIM 00pa30M OpraHM30BaHHas padoTa Haj
HUMH, YTO CIOCOOCTBYIOT PAa3BUTHUIO JIOTUYECKOIO M MPOCTPAHCTBEHHOI'O
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOILIECCOB, MOTUBUPYET K
JNalbHEUIIEMY U3YUYCHHIO ITPEAMETA.

[Ipeanoutenue oTAACTCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-
MPAKTUYECKON JIESITENbHOCTH. Pa3BuTHE NPOCTPAHCTBEHHBIX IPEICTABICHUN Y
y4almxcsi B Kypce CTEpPEOMETPUM IPOBOAUTCA 3a CUET pEUICHUs 3a/Jad  Ha
CO3JaHME€  MPOCTPAHCTBEHHbIX 00pa3oB M  3aJad Ha  ONEPUPOBAHUE
MIPOCTPAHCTBEHHbIMU 00Opa3amu. Co3naHue oOpa3a MPOBOJUTCA C ONOPOW Ha
HarJISIHOCTh, a OINEpUpOBaHUE OO0pPa3oM — B YCIOBHSIX OTBJICUYEHUS OT
HAIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOHOTO COJICPHKAHUS.

OcHoBHBIE cozeprkarenbHble TMHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpsMble U IIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOpbI U KOOPAUHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUN
pacrpenensieTcs He TOJbKO M0 COAEPKATEIbHBIM JIMHUSIM, HO W 1O Trojam
o0y4eHus Ha YPOBHE CpeTHEro 00IIero oopa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pe3yibTaTam
OCBOEHHUs paboueil MporpaMmbl, paclpeieCeHHBIM 10 TrojaM OOyYeHwus,
CTPYKTYPUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAQJCHHE TE€OMETPUYCCKUMU
MNOHATHUAMHU U HaBBIKAMU OCYUIECTBIISIIOCH MOCIEAOBATENBHO U MOCTYNATENBHO, C
COOJII0/IEHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIOYAINCH B
OOLIYI0 CUCTEMY TI'€OMETPUYECKUX MPEJCTABICHUN OOy4YaAIOMMXCA, pacIliupss U
yrIyonss e¢, 00pasys MpOYHbIE MHOKECTBCHHBIC CBSI3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenne reomerpumn orBoaures 2 yaca B Henemro B 10 kiracce n 1 yac B
Hezaenio B 11 knacce, Bcero 3a Ba roga o0yuyenus - 102 yqeOHbIX daca.

COIJEPKXAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS  cTepeoMeTpuu. Touka, ImpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsAITHE 00 aKCMOMATHUYECKOM IOCTPOECHUU CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPUHU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsMBIX B INPOCTPAHCTBE: IIEpECEKaroluecs,
IapajulesibHble W CKpeluBaromuecs npsmelie. llapamienbHOCTh NOpsSMBIX U
IJIOCKOCTE B IMPOCTPAHCTBE: MApPAJUIEIbHBIE TMpSAMBIE B IPOCTPAHCTBE;
MapajuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOU M IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMA CTOPOHAaMH; YrOJd MEXAYy NpPSMBIMA B IIPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEMN: [apaJUIeIbHbIE IJIOCKOCTH; CBOMCTBA
napajuleNibHbIX  TuiockocTed. [lpocreifiine mnpocTpaHCTBeHHbIE (UTYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaieaenunes]; HOCTPOEHUE CEUEHU.

[leprieHIUKYISIPHOCTD MPSIMOM M IUIOCKOCTH: NEPIEHINKYJIAPHBIE IIPSMBIC B
IIPOCTPAHCTBE, NPSMBIE MapAJUICIbHBIE W MEPHEHAUKYISAPHBIE K IUIOCKOCTH,
OPU3HAK MEPNEHAUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpeMa O MpsSMOU
MEPIEHIUKYJISIPHOW TUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YroJl MEXAY NPAMOU U
IUIOCKOCTBIO;  JABYIPAHHBIM  yIroJl, JIMHEHMHBIM yroia JABYTPAHHOIO  yIUIA.
IleprieHIUKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JO INIOCKOCTH, PACCTOSHUE
OT mOpsAMOM 10  IUIOCKOCTH, MPOEKUUs  (QUIyppl Ha  IUIOCKOCTb.
[leprieHIUKYISPHOCTh  IIJIOCKOCTEW: NPHU3HAK  MEPIECHIUKYJSIPHOCTH — JABYX
mockoctel. Teopema o Tpex MepreHIuKYIIspax.

MHoOrorpaHHuKu

IloHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PDAHHUKA, BBIIYKJIbIE
Y HEBBINYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKa MHOrorpaHHuka. [Ipusma: n-yroapHas
MpU3Ma; TPAaHU U OCHOBAHUS MPU3MBIL, IpsiMasi U HAKJIOHHAs MPU3MbL, OOKOBas U
ITOJTHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSAMOYTOJIbHBIN
napajulesienune]; U ero coucrsa. Ilupammpa: n-yronpHas nupamuja, TPaHU U
OCHOBaHME MUPAMHU/JIbI; OOKOBAs M MOJIHAS MIOBEPXHOCTh MUPAMU/IbI; PABUIIbHAS U
yCE€UY€HHas NHUpamMuga. OJEMEHTBl Mpu3Mbl M nupamuasl. [IpaBunbHBIE
MHOT'OTPAHHMKU: IOHATHE NPABUIBHOIO MHOTOI'PAHHMKA; MPAaBUJIbHASA IpHU3Ma U
MpaBWJIbHAS MUPAMKIA; NPaBUJIbHAS TPEYroyibHas MUpaMHUAa U IPaBUIIbHBIN



terpasap; KkyO. IlpencraBiieHne O TMpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
noaeka’ap v ukocayap. CeueHus Mpru3Mbl U MUPAMU/IBL.

CummMmeTpusi B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOI,
IJIOCKOCTH.  ODJIEMEHTBl CHUMMETPUM B  THUpaMUAax, Napaulesenunenax,
MPaBWJIbHBIX MHOTOTPAHHUKAX.

Breruncienne 9SJ1€MEHTOB MHOTOTPaHHUKOB: peOpa, AMAaroHaM, YTJIbl.
[Inomans OOKOBOWM MMOBEPXHOCTU W TIOJIHOW TOBEPXHOCTH MPSIMOUM TMPU3MBI,
IJIOIIA b OCHOBAaHUM, TeopemMa O OOKOBOM TOBEPXHOCTH MPSMON IPU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTU U TOBEPXHOCTH MPABWIBHOW MUpaMU/IBbI,
TeopeMa O TUIOMAAN yCedeHHOW mnupamunabl. [lorstne 00 o0beme. OOBEM
NUPaMU/Ibl, TPU3MBL.

[TongoOubie Tena B mpocTpaHcTBE. COOTHOIICHUS MEXKIY TUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU MOJAOOHBIX TEN.

11 KUIACC

Tesia Bpalmenus

Hunuuapuyeckas MMOBEPXHOCT, obOpazyrorue AJTUHIPUIECKON
MOBEPXHOCTH, OCh MWIMHAPUYECKON moBepxHOocTU. [lunuuHap: ocHOBaHUS W
OOKOBasi IMOBEPXHOCTb, O0Opa3yiomas H OCh, IUIOMAAb OOKOBOH M IIOJHOM
OBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOM moBepXHOCTH. KoHyC: ocHOBaHMe U BeplInHa, oOpa3yroias
U OChb, IUIOMIaJb OOKOBOM U TOJTHOM TOBEPXHOCTH. YCEUCHHBIH KOHYC:
oOpa3yrolye 1 BhICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IJIOMIAIb MOBEPXHOCTU CREphl.
B3auMHoe pacrnionoxenue chepbl U MIIOCKOCTH; KacaTelabHas MIOCKOCTh K cdepe;
I01aaAb chephl.

N300pakenne Ten BpalieHus Ha TUIOCKOCTH. Pa3BepTka MUIMHApPA ¥ KOHYCA.

KoMOuHaiuu ten BpallleHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMHMCAHHBIA OKOJO cdephl; cdepa, BIUCAHHAS B MHOIOTPaHHUK, WM TEJO
BpallEHUS.

[Tonsitue 06 o6pemMe. OCHOBHBIC CBOWMCTBA 00BEMOB Tenl. Teopema 00 00beMe
MPSMOYTOJILHOTO TMapajuiesienunena u cieactBus u3 Hee. OO0bEM MWIMHApPA,
KoHyca. O0BEM 11apa u Iiomaab chepsl.

[logo6ubpie Tena B mpocTtpaHcTBe. COOTHOUIEHUS MEXAY IUIOMIAASIMHU
MOBEPXHOCTEHN, 00beMaMu OAOOHBIX TEI.

Ceuennsi uunuHapa (MapauieTbHO W MEPHEHIUKYJSIPHO OCH), CEYEHUs
KOHyca (mapajuielbHOE OCHOBAHHIO M MPOXOJSINEe 4Yepe3 BEpIINHY), CEUeHUs
mapa.



BekTOpbl 1 KOOPANHATHI B POCTPAHCTBE

BekTop Ha mIockocTy U B pocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YMCI0. Pa3ioxkeHue BEeKTopa Mo TpEM HEKOMIUIaHAPHBIM
BektopaMm. IlpaBuno mapaenenunena. Pemienue 3amad, CBA3aHHBIX C
IIPUMEHCHUEM TIPAaBUJI JCUCTBUM C Bekropamu. [IpsmoyronsHas cucrema
KoopauHaT B TmpocTpaHcTBe. KoopnumuHatel BekTopa. lIpocreiimme 3amaun B
KOOpAMHATax. Yrojl Mexay BekropaMu. CKalsipHOE NIPOM3BENECHUE BEKTOPOB.
Brruncnenne yriioB Mex1y NpsIMBIMH U IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJI IIPH PEIIEHUHA T€OMETPUUYECKUX 3a/ay.

IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATbI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS MPOrpaMMbl Y4eOHOIro TIpeameTa
«MareMaTnka» XapakTepU3yrTCH:

I'pa:xknanckoe BocnuTanme:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKOW MO3ULIUKU O0YYAIOIIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOTO 4YJ€Ha POCCHUUCKOTO OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUMH,
NpoIeAyp TpaxJaHCKOro oOImiecTBa (BBIOOPHI, OMPOCHl M TIp.), yMEHUEM
B3aMMOJECHUCTBOBATh C COLUHUAIBHBIMA HMHCTUTYTAMU B COOTBETCTBHUM C UX
GyHKIUSIMHU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAKCHUS K
MPONUIOMY Y HACTOAIIEMY POCCUMCKOW MAaT€MAaTHUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTEMATUYECKOM LIKOJIBL,
K HCIIOJIb30BAaHUIO JTUX JIOCTHKEHUN B APYrHMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAaHUEM Ty XOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;
c(hOpPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOTI'O C IMPAKTUYECKUM IMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
YYEHOI0; 0OCO3HAHUEM JIMYHOIO BKJI/Ia B MOCTPOCHUE YCTOMUMUBOrO OyayIIETO.

JcTeTH4ecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOUIEHHEM K MHUpPY, BKJIIOYAs ICTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHH, pacCyKJIeHUN;
BOCHPUMMUYHMBOCTBIO K MATEMAaTUYECKUM ACIIEKTAM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:



cOpPMHUPOBAHHOCTHIO YMEHHSI MPUMEHSATH MaTeMaTU4YeCKUE 3HaHUS B
HMHTEpecax 3J0poBOro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0POBbIO (3/10pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OT/IbIXa, peryJisipHast dusnueckas AKTUBHOCTB); busngecKoro
COBEpIIICHCTBOBAHUS, npu 3aHATUAX CHIOPTHUBHO-0370POBHUTEIHLHON
JESITENbHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHUEM LIEHHOCTH TPYIOJIOOMS; UHTEPECOM K
pa3nuuHbiM  chepaM  MpoecCHOHATBHON  JNEATENbHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPHIOKEHUSIMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymielt mnpodeccud W peaM30BbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI;
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHMYecKoMy OOpa3oBaHHIO U
caMO00pa30BaHUIO HA NPOTSHKEHMHM BCEW MXU3HU; T'OTOBHOCTBIO K AKTUBHOMY
YYAaCTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MaTEMATUYECKON HAIpaBJICHHOCTH.

IKOJOrHYECKOe BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTBIO HKOJIOTHYECKON KYJIbTYpbl, MOHUMAHUEM BIIUSHUS
COLIMAJIBHO-DKOHOMHYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATIBHOM
Cpelbl, OCO3HaHHEM TIJI00aJbHOrO0  XapakTepa JKOJOTHYECKUX Mpodiem;
OpUEHTAlMEll Ha MPUMEHEHUE MATeMAaTUYECKUX 3HAHUW JUIs PEIICHUS 3a/1ad B
0o0JaCTH  OKpy)Karoled cpeapl, IJIaHUPOBAHMS TOCTYNKOB U OLEHKH HX
BO3MOYKHBIX MTOCJIEJICTBUM JIJIs1 OKPY KAIOILEH CPEbl.

LleHHOCTH HAYYHOI'O MO3HAHUS:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKM W  OONIECTBEHHOM  MPaKTUKH, [OHUMAaHUEM
MaTeMaTUYeCKOM HayKH Kak c(epbl UYeJOBEYECKON AEesTENbHOCTH, STalloOB €€
pPa3BUTHS M 3HAYUMOCTH IS PAa3BUTHUS UMBWIM3ALMH; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKU M MAaTeMaTUYECKOW KyJIbTypOW KakK CpPEACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYILECTBIISATh MPOEKTHYI0 M HCCIEIOBATENbCKYIO ACSTEIbHOCTD
WHJIMBUAYAJILHO U B TPYMIIE.

METANPEIMETHBIE PE3YJIbBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOSHUS MPOTrpaMMbl y4eOHOTO TpenMeTa
«MaremaTuka XapaKTEePU3YIOTCSI OBIIJICHHEM YHHUBEPCATHHBIMHU
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKATMUBHBIMU
OelicmeUusMU, YHUBEPCATbHLIMU Pe2YIAMUBHBIMU OelCTNEUAMU.

1)  Vuusepcanvnvie  nosnasamensmuvie  Oeiicmeus,  obecneuusarom
Gopmuposanue 0A308bIX KOSHUMUBHLIX NPOYECCO8 00VHAIOWUXCS  (0CB0eHUe
Memo008  NO3HAHUSL — OKPYICAIOULe20  MUpa,  NpUMEHeHUe  J0SUYECKUX,
uccne008amenbCKux onepayuil, ymeHul pabomams ¢ ungopmayueti).



Ba3oBble Jijoruueckue a1eficTBUA:

BBISIBJIATh U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKH MAaTEMATHUECKUX
OOBEKTOB, TMOHATHI, OTHOLICHHH MEXIY MOHITHIMH, (POPMYIUPOBATH
ONpENENECHUs] IOHATUN; YCTAaHABIMBATh CYIIECTBEHHBIM  IMPU3HAK
KJaccu(uKay, OCHOBaHUS JUIsi OOOOIIEHUS M CPAaBHEHUS, KPUTEPUU
IPOBOJAMMOIO aHAIIN3A;

BOCIIpUHUMATh, (OpMyIMpoBaTh M  NpeoOpa3oBBIBATH  CYXKJICHUS:
YTBEPAMUTENbHbIE U OTpULATEIbHBIC, €IMHUYHBIE, YACTHbIE W OOIIME;
YCIIOBHBIE;

BBISIBJISITH ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U |
OpOTUBOpEYMs. B (paKTaxX, JaHHBIX, HAONIONEHUSAX U YTBEPKICHUSIX;
npeajiaraTb ~ KpUTEpUWM IS BBISBJICHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYMI;

JieNlaTh BBIBOJBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTMKH, JACIYKTHUBHBIX U
MHAYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUH M0 aHAJIOTUH;
MPOBOJIUTH CaMOCTOSTENIbHO JI0Ka3aTeIbCTBa MaTEeMaTUYECKUX
YTBEPXKACHUNA (MIPsIMBbIE U OT MPOTHUBHOTO), BBHICTPAWBATh apTyMEHTAIIHIO,
NPUBOIUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJCHUS U BBIBOJIbI;

BbIOMpATh CIoco0 pelieHus y4uyeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BAPUAHTOB peEUIEHUs, BbHIOMpaTh Hauboyee MOAXOAAIIMA € Y4YETOM
CaMOCTOSITEIILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ncciiengoBarejbcKkue 1eMCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KAaK HCCIIENOBATEIHCKUNA MHCTPYMEHT MO3HAHUS;
bopMyIupoBaTh BONPOCHI, (UKCUPYIOIIME MPOTUBOpEUne, Mpodiemy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (QOopMUpOBaTh  THIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULUIO, MHEHUE;

MIPOBOIUTH CaMOCTOSTENILHO CIUTAaHUPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
Oo0OBEKTa, SBJIECHMS, MPOLECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMHU, SBJIICHUSMU, IPOIIECCAMU;

CaMOCTOATENHHO (POPMYIUPOBATH OOOOIIEHUS U BBIBOJIBI 11O pe3yJibTaTaM
MPOBEJICHHOTO HAOJIO/IEHUS, HCCIEIOBaHUs, OLICHUBATH JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUIA;

IIPOTHO3MPOBAaTh BO3MOXXKHOE PA3BUTHE NPOLECCA, a TAKKE BBIABUIAThH
MIPEANOI0KEHUS O €r0 PA3BUTUU B HOBBIX YCJIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

BBIBJIITE JePUITUTHI MHPOpMAIIK, JAHHBIX, HEOOXOAUMBIX IJIsI OTBETa
Ha BOIIPOC U ISl PELICHHUS 3a/1a4H;



2)

BBIOMpaTh ~ MHPOpPMAIMIO W3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETHPOBATH WH(OpPMAITUIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABIICHHUS,
CTPYKTYpHUpPOBaTh WH(POPMAIIHIO, IPEACTABISTH €€ B Pa3IMUHBIX (hopmax,
WJUTIOCTPUPOBATH Tpaduuecky;
OILICHUBATh Ha/ICKHOCTh UHpOpMAIUH 1o CaMOCTOSITEITLHO
c(hOpMYITUPOBAHHBIM KPUTCPHUSIM.

Yuueepcanonuvie KomMmynukamuenwvle Oelicmsus, — obecneyusarom

CPOPMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00VUAIOUWUXCSL.
OO01menue:

BOCIIPUHUMAaTh U  (QOPMYJIHpPOBAaTH CYXIAEHUS B COOTBETCTBHHM C
YCJIOBHSIMHU U LIEJISIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAa’KaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NHCbMEHHBIX TEKCTaX, JaBaTh NOSICHEHUS IO
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBATh IOJYyYECHHBIN pPe3yJIbTaT;

B X0J1€ 00CY>KIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOM TEMBI,
poOJIeMBbI, pelIaeMoi 3aJ1a4uM, BBICKA3bIBATh UJIEH, HALIEJICHHBIE HA MTOUCK
pELICHMS; COIOCTaBIATH CBOM CYXKIEHUS C CYXICHHUAMH JPYTUX
YYaCTHUKOB AMAJora, oOHapyXMBaTh paziddyMe U CXOACTBO IMO3ULUI; B
KOPPEKTHOU GopMe (HhopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHNUS;

e TMPEACTABIATH  PE3yNbTaThl  pEIICHUS  3aJadd,  JKCIIEPUMEHTA,
HCCIICIOBAHMsI,  IPOEKTAa;  CAaMOCTOSTEIHHO  BBIOMpaTh  (popmar
BBICTYIUICHHUS C YUETOM 33J1a4 MIPE3CHTAIMN 1 OCOOCHHOCTEH ayIMTOPHH.

CoTpyaHu4ecTBO:

e IIOHMMAaTh ¥  HCIOJL30BaTh  IPCUMYINECTBA  KOMAaHJIHOMN u

3)

WHANBHUIYAIBHON pabOThI MPHU pelieHNH Y4eOHbIX 3a/1a4; MPUHUMATh IeITh
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOMN
paboThI, pacrpeieNiaTh BB PabOT, JOrOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3yibTar paboTsl; 000011aTh MHEHHS HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B TPyNIOBBIX (hopMax padboThl (00CyxkaeHusl, 0OMEH MHEHHU,
«MO3TOBBIE IITYPMBD» W HWHBIC); BBINOJHATH CBOIO 4YacThb pabOTHl U
KOOPJAMHUPOBATh CBOM JIEUCTBUS C JPYIMMHM WIEHAMH KOMAaH/BI;
OILICHMBATh Ka4eCTBO CBOETO BKJIaJga B OOIIMNA MPOIYKT MO KPHUTEPHSM,
c(OopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeilicmeus, obecneuusaiom

GdopmuposaHrue cCMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG NTUUYHOCTU.
Camoopranusanus:

COCTaBJIATE ILIAH, aJITOPUTM PCIICHUSA 3aaa4U, BBI6I/IpaTL CIoco0 PEUICHUA
C y‘léTOM HMCHOIMUXCA pECYPCOB U COOCTBEHHBIX BO3MO)KHOCTCﬁ,



apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHHUIA C yYETOM HOBOM
nHpopMaruu.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMH I[IO3HABATEIBHOH pEQICKCUM KaK OCO3HAHWSI
COBEPIIAEMbIX JIEHCTBUHM W MBICIUTEIBHBIX IPOIIECCOB, UX PE3YJIHTATOB;
BJIQJIETh CHOCOOAMHM  CaMOMPOBEPKH, CaMOKOHTpOJIA Ipolecca W
pe3ynbTaTa perieHus MaTeMaTHIECKOH 3a1a4H;

e TIPEIBHUICTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH MPH pPEIICHUH
3aJladyd, BHOCHTh KOPPEKTHUBBHI B JICATCILHOCTh Ha OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BBISIBICHHBIX TPYIHOCTCH;

e OIIGHWBATh COOTBETCTBHE pE3yJibTaTa IENH W YCIOBHUSIM, OOBSICHITH
MPUYUHBI JOCTHKCHHSI WM HEJOCTHKCHHS PE3yJIbTaTOB NIEATEIHHOCTH,
HAXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATHBI
10 KUIACC

OnepupoBath NOHATUAMHU: TOUYKA, IPsIMasi, IUIOCKOCTb.

[TpuMeHATh aKCMOMBI CTEPEOMETPUU U CIEICTBUS W3 HUX IPHU pEIICHUU
reOMETPUYECKUX 3a]1aY.

OnepupoBaTh NOHATUSIMU: NAPAILIETBHOCTh U NEPIEHAUKYJIIPHOCTD MPSIMBIX
Y IJIOCKOCTEH.

KnaccudummpoBaTh B3aUMHOE pacCIOIOKEHHUE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JBYTPAHHBIA Yroj, rpaHd ABYTPAaHHOTO Yrija,
pedpo ABYTrpaHHOrO yria; JUHEHHBIA yrojl ABYTPAHHOIO yria; IpalycHas Mepa
JABYTPAHHOTO YTJIA.

OneprpoBaTh NOHATUAMM: MHOTOTPAHHHUK, BBINYKJIBIA M HEBBITYKJIBINA
MHOTOI'PaHHUK, 3JIEMEHThI MHOTOTPAaHHUKA, MPABUIIbHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUJbl MHOTOIPAaHHHUKOB (IMMpaMuJa; NpHU3Ma,
MPSIMOYTOJIbHBIN Mapajuienenunes, Kyo).

KnaccupumupoBat ~ MHOrOrpaHHUKH,  BbIOMpass ~ OCHOBaHUS UL
kjaaccuukanuu  (BbINYKJIblE M HEBBIMYKJIbIE MHOTOTPAHHUKHW; TPAaBUIIbHbBIE
MHOTOI'PAaHHHKH; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, NapajlieIenuneabl).

OnepupoBath MOHATUSMHU: CEKYIAs JIOCKOCTh, CEYEHUE MHOTOI'PaHHUKOB.

OOBACHATH NPUHLIMIIBI IOCTPOCHUS CEYEHUH, UCIIOJIb3YSl METO/I CJIEJIOB.

CtpouTh ceuyeHHs] MHOTOIPDAaHHUKOB METOJAOM  CJIEAOB, BBINOJIHATH
(BBIHOCHBIE) TUIOCKME YEpPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHJ
CBEpXY, COOKY, CHU3Y.



PemaTe 3a1aun Ha HAXOXKJACHUE TEOMETPUUECKUX BETMYUH 1O 00pa3iaM Wiu
aNrOpuTMaM, NPUMEHSAS W3BECTHBIC AHAJIUTHYECKHE METOAbl IIPU PEUIEHUU
CTAaHJAPTHBIX MAaTEMAaTHYECKUX 3a/1a4 HA BBIYMCIICHUE PACCTOSHUNA MEXKAY JBYMs
TOYKaMHM, OT TOYKM JO IMpsAMOW, OT TOYKM JO IUIOCKOCTH, MEXAY
CKPEILMBAIOIIUMUCS MTPSMBIMH.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUECKUX BETMYUH MO 00pasiiaM WiH
aNrOpUTMaM, NPUMEHSAS W3BECTHBIC AHAIUTHYECKHE METOABl IPU PELIEHUU
CTAaHJAPTHBIX ~MAaTEMATHMYECKUX 3aJa4 HAa  BBIYMCICHUE YIJIOB  MEXKIY
CKPCIIMBAKOIIUMUCA TMPAMBIMHA, MEXKAY NPAMOM H IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnisate 00bEMBI U TUIOIIAAM MOBEPXHOCTEH MHOTOTPaHHUKOB (TIpH3Ma,
nupamMuza) ¢ TOpuMeHeHHeM (OpPMyJ; BBIYHCIATH COOTHOIICHUS MEXKIY
IUIOLIA/IIMU MTOBEPXHOCTEN, 00bEMaMHU MOJ00HBIX MHOTOI'PaHHUKOB.

OnepupoBaTh NOHATUAMHU: CHUMMETPUS B MPOCTPAHCTBE; LIEHTP, OChb U
IUIOCKOCTh CHUMMETPHUU; LIEHTP, OCh U TJIIOCKOCTh CUMMETPUHU (PUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HWHTEPHPETUPOBATH HHPOPMALUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO HA YEPTEXKAX H
PUCYHKAaX.

[IpumensaTe TeoMeTpuueckue QakThl ISl PEHICHUS CTEPEOMETPUUECKHUX
3a/1a4, IPEANOJarallinX HECKOJIbKO IaroB PELICHHUs, €CIU YCIOBUS TPUMEHEHUS
3a/laHbl B IBHOU (hopMme.

[IpumeHaTs OpocTEHIIME NPOTPAMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPY PELICHUU CTEPEOMETPUUYECKUX 3a/1ady.

[IpuBOINTH NpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOAE H
KWU3HH, PACTIO3HABATH IIPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH DPEAbHBIC
CUTyallud W TMPUMEHATh W3YUYEHHBIE IOHATUS B IMPOLECCE IMOUCKA PEIICHUS
MaTeMaTU4YeCKd CPOPMYJIHPOBAHHON MPOOIEMBbI, MOJECIUPOBATH peaTbHbIC
CUTyalluld Ha S3bIKE TIE€OMETPUH, MCCIEAOBaTh IOCTPOCHHBIE MOJIEIN C
HCIT0JIb30BAaHUEM T€OMETPUYECKUX TIOHITHI M TEOpeEM, annapara aareOpsbl; pemarhb
MMPAKTUYECKUE 3a]1a4l, CBA3AHHBIE C HAX0XKJACHUEM T€OMETPUUECKUX BEITUYMH.

11 KIIACC

OnepupoBaTh MOHATHAMU: LWIMHIpPUYECKas TOBEPXHOCTb, OOpa3yroume
MWIMHAPUYECKOH  TOBEPXHOCTH;  IWIMHAP;,  KOHHWYECKas  TOBEPXHOCTD,
oOpa3yrolre KOHMYECKOH TOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpameHus (MUIXHIP, KOHYC, cdepa U 1map).

OOBIICHATH CIIOCOOBI MOTYYEHHUS TEJ BPAILICHHUS.

KnaccudunmpoBats B3auMHOE pacroiiokeHue chepbl U TIOCKOCTH.



OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAHUE CEIMEHTA, BBICOTA
CErMEHTa; IapOBOM CJI0M, OCHOBAHHE LIAPOBOIO CJIOS, BHICOTA IIAPOBOTO CIIOS;
IaPOBOM CEKTOP.

Bbrancnsate 00bEMBI M IUIOHIAAM  TIOBEPXHOCTEH  Ted  BpalleHHS,
reOMETPUUYECKUX TEJ C IPUMEHEHHEM (popMyI.

OnepupoBaTh TOHSATHSIMU: MHOTOTPAaHHUK, BIMCAaHHBIE B cdepy W
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpalICHUS.

BbucasTh COOTHOIIEHHMST MEXKAY IUIOLIAASIMU MOBEPXHOCTEH UM 00BEMaMH
MOI00HBIX TE.

N300paxxath u3ydyaemble QUIYpbl OT PYKM W C TNPUMEHEHHEM IPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEYEHHUsI TEJ BPALEHHUS.

W3BnekaTh, HHTEPHOPETHPOBATH M MpeoOpa3oBbIBaTh HMHGOPMALMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUrypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINIOJIHATE  JEHCTBUSA  CIIOXKEHUS BEKTOPOB, BBIYMTAHMS BEKTOPOB H
YMHOKEHHUSI BEKTOPA Ha YUCIIO, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00JIaJAIO0T.

[IprMeHATH TPaBUIIO NTApaJUICIICIIUIIEAA.

OnepupoBaTh NOHATHIMU: JEKAPTOBBI KOOPJAMNHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YTOJd MEXIY
BEKTOpaMHU, CKAJIIPHOE MPOU3BEAECHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBHI.

HaxonuTe cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIO, YTOJI MEXIY
BEKTOpaMH, CKaJSIPHOE MPOU3BEIEHUE, pACKIaJbIBaTh BEKTOp IO JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3anaBaTh IIOCKOCTh YPAaBHEHUEM B JEKAPTOBOW CHUCTEME KOOPIMHAT.

[Tpumensats reomerpuyeckue (aKTbl IS PEUICHHS CTEPEOMETPUUYECKHUX
3a/1a4, MPEANOIArarolIuX HECKOJIBKO IArOB PELICHHUs, €CJIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopme.

PemaTte mpocreiiline reoMeTpuyecKre 3aJadyd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pematep 3amaun Ha J0Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOLIEHUHA U
HAXO0XJICHUE T€OMETPUUYECKUX BETMYMH MO0 00pa3liaM WK aJirOPUTMaM, MPUMEHSS
M3BECTHBIE METO/IbI [IPU PEIICHUN CTAaHAAPTHBIX MaTeMaTHUYECKUX 3aau.

IIpumenaTe mpocTediiMe NpOrpaMMHBIE  CpPEACTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1a4.



IIpuBOoAUTE mNpHUMEPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJLE H
YKW3HU, PACO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

IIpuMeHATh MOJyYEeHHbIE 3HAHUS Ha IPAKTHUKE: AHAJIMW3UPOBATH PEaJIbHBIC
CUTyallud W TMPUMEHATh HW3YUYCHHBIE TOHSTUS B TNPOIECCE MOUCKA PEIICHUS
MaTeMaTU4ecku CHOPMYIUPOBAHHON MPOOJIEMBbI, MOJCIUPOBATH pPEalbHBIC
CUTyallul Ha SA3bIKE TE€OMETPUHM, MCCIEIOBaTh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM TE€OMETPUYECKUX MOHITHI U TEOPEM, armapara ajareOpsbl; pemarhb
MPAKTUYECKHUE 3a]1a4H, CBS3aHHBIE C HAXO0XKJICHUEM T€OMETPUUYECKUX BEJTUYHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
Kosan4yecTBo yacoB DJIeKTPOHHbBbIE
HaumenoBanue
Ne (undposbie)
pa3nesioB M TeM Kontpoasnbie | IlpakTuueck
n/n Bcero o0pa3oBaTte/ibHbIE
NMPOrpaMMbl padoThI ue padoTbl
pecypchl
1 Brenenue B 10 bu6mmoreka [IOK
CTEPEOMETPHIO https://lesson.edu.ru/02.3/10
IIpsiMbIe U TUIOCKOCTH
B IIPOCTPAHCTBE.
2 HapaJ'IJ'ISJ'IBHOCTB 12 1 bubmoreia HOK
P https://lesson.edu.ru/02.3/10
NPSAMBIX U
IJIOCKOCTEN
[TepneH UKy PHOCTD
PHEHATKY AP bu6mmorexa [JOK
3 NpsIMBIX U 12
. https://lesson.edu.ru/02.3/10
TJIOCKOCTEH
Vel Mexnay
4 MNPSIMBIMH 1 10 1 bubmorexa TIOK
P https://lesson.edu.ru/02.3/10
TJIOCKOCTSIMU
bubmnoreka LJOK
> MuororpanHuKy 1 ! https://lesson.edu.ru/02.3/10
6 OO0BEMBI 9 | bubmuoreka [JOK
MHOT'OI'PaHHUKOB https://lesson.edu.ru/02.3/10
IToBTOpEHMUE:
bu6mmoreka [IOK
7 CEUYECHHUS, PACCTOSIHUSA 4 1
https://lesson.edu.ru/02.3/10
U yTJIBI
OBUIEE KOJIMYECTBO 68 5 0
YACOB I10 ITTPOTPAMME



https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

11 KUIACC

KosmuecTBo yacos JJIEKTPOHHBIE
HaumeHoBaHnue
Ne (ungposbie)
pasaeioB U TeM Konrpoabnsie | IlpakTHyeck
n/n Bcero oOpa3oBaTeJibHbIE
nporpaMmMbI padoThI ue padoTsl
pecypcebl
bubnuorexka [IOK
1 T 12
©J1a Bpatieris https://lesson.edu.ru/02.3/11
but6mmoreka [JOK

2 O0nBe 5 1

PEMBLTEN https://lesson.edu.ru/02.3/11
Bexkropsl n
3 KOOPIWHATHI B 10 1 bubmmorexa [OK
P https://lesson.edu.ru/02.3/11
MPOCTPAHCTBE
[ToBTOpEHwUe,

4 000011IeHHE, . i bubnuoreka [JOK
CHUCTEeMaTU3allns https://lesson.edu.ru/02.3/11
3HaHUH

OBIIEE
KOJIMYECTBO
YACOB IIO 34 3 0

ITPOTPAMME



https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11

PABOYASA ITPOT'PAMMA YUEBHOI'O KYPCA
«BEPOSTHOCTDb U CTATUCTUKA»
(BA3OBBI YPOBEHD)

(ID 304794)

IHOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma yueOHOro Kypca «BeposiTHOCTh U CTaTUCTHUKA»
6a3oBoro ypoBHs miusa obywaromuxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepadbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa  CPEIHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUIA,
MPEABSIBIAEMBIX K MaTEMaTHUYE€CKOMY OOpa30OBaHUIO, M TPAIUIIMI POCCUMCKOTO
oOpa3oBanus. Peammsaruss mporpamMMbl oOeclieuyMBaeT OBJIAJCHUE KIFOUEBBHIMU
KOMITETCHIIUSIMH, COCTaBIIIONIMMH OCHOBY JIJISi CAMOPA3BUTUS M HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTh OOIIEKYJIBTYPHOT0, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHUS JINYHOCTU 00YUYaIOIITUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

VYuebubiii Kypc «BeposiTHOCTH M cTaTUCTHKA» 0Aa30BOTO YPOBHS SIBISETCS
POJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypOBHS
ocHOBHOUM mmiKoibl. Kypc mpegnazHaueH mis (GopMHUpoBaHUS y OOydarOUIUXCs
CTaTUCTUYECKOM KYJIBTYpbl W TMOHUMAHHUS POJM TEOPUU BEPOSTHOCTEM Kak
MaTEMaTUYECKOTO MHCTPYMEHTA ISl U3YUYEHUS CIyYalHBIX COOBITUMN, BEJIMYUH U
npoueccoB. Ilpu u3yueHum Kypca 00OramaroTcsi MPEICTaBICHUS Y4YallUuXCs O
METOJIaX UCCJETOBAHUS U3MEHUYMBOTO MUPA, PA3BUBACTCS TIOHUMAHUE 3HAYMMOCTH
U OOIIHOCTH MaTEMaTUYECKUX METOJOB TO3HAHUS KaK HEOThEMJIEMOW YacTh
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHHUS.

Copaep:kaHue Kypca HalpaBJI€HO Ha 3aKpEIUICHUE 3HAHUW, MOJYYEHHBIX MpU
U3YYEHUHU Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHE MPEACTABICHUN O CIIy4allHbIX
BEJIMYMHAX W B3aUMOCBS3SIX MEXIYy HUMH Ha BAXKHBIX MPUMEPAX, CIOKETHI
KOTOPBIX MTOYEPITHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTcTBMM C yKa3aHHBIMH IEISIMH B CTPYKType y4eOHOTO Kypca
«BeposiITHOCT, M CTaTUCTUKa» CpeAHEH IIKOJIbI Ha 0a30BOM YPOBHE BBIICIICHBI
CIEAYIOIIME OCHOBHBIE coJiepkaTeabHble JUHUU: «CiydailHble COOBITUS U
BEPOSATHOCTWY, «CiTydailHble BETUYMHBI U 3aKOH OOJIBIINX YHCEID.

BaxHyro 4YacTp Kypca 3aHMMaeT HU3YYEHHE TIE€OMETPUYECKOTO U
OMHOMMAJILHOTO pacrpe/iefieHnid U 3HAKOMCTBO C MX HENPEPHIBHBIMU aHAJIOTaMHu
— TOKa3aTeIbHBIM U HOPMAJIbHBIM PACIPEICTICHUSIMH.



Conepxanne nuHUM «CilydaliHble COOBITUSI W BEPOSTHOCTH»  CIIYXKHT
OCHOBOW 17151 (hOPMHUPOBAHHS TPEACTABICHUN O paCIpeAeNiCHUH BEPOSTHOCTEH
MEXIy 3HAUYCHHUSMH CIy9alHBIX BEMYMH, a TAaKXKE 13Ta JUMHUS HEOOXOoanMma Kak
0aza juisi W3yYeHHs] 3aKOHAa OOJIBIIMX 4Hcel — (YyHIAMEHTAIBHOTO 3aKOHA,
JACUCTBYIONIETO B TPHUPOJE H OOMIECTBE M HWMEIONIET0 MaTeMaTHYECKYIO
dopmanmzaruio. Cam 3aK0H OONBIINX YHCEN MpeAsiaracTcs B 03HAKOMHUTEIbHOM
dbopMe ¢ MUHIMAaITbHBIM HUCITOJIb30BAHUEM MAaTEMaTHUECKOTo (hopMain3ma.

Tembl, cBsi3aHHBIE C  HEMPEPHIBHBIMU  CIyYalHBIMH  BEJIMYMHAMU,
aKIIEHTUPYIOT BHHUMAHHE IIKOJbHUKOB HAa OIMUCAHWU W HW3YYEHUU CIIy4alHBIX
SIBIICHUHN C MOMOIIBI0 HENMPEepBhIBHBIX (PyHKIM. OCHOBHOE BHUMaHHUE YACISCTCS
MOKAa3aTeIbHOMY W HOPMAJIBHOMY pAaclpeieNeHUsIM, TIPH STOM MpernoiaraeTcs
O3HAKOMHTEIFHOE H3Yy4YeHHE MaTepuaia 0e3 J0Ka3aTelbCTB MPUMEHSEMBIX
¢bakToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenme kypca «BeposTHOCTb M CTaTHUCTHKa» Ha 0a30BOM YpOBHE
OTBOAMUTCS | yac B HENENI0 B TEUEHUE KAXKIOro roaa oOyuyeHus, Bcero 68
y4eOHBIX YaCOB.

COAEPKAHHUE YYEBHOI'O KYPCA
10 KJTACC

[IpencraBieHne MAaHHBIX C TOMOLIBIO Tadbmuu u jauarpamm. Cpeanee
apu(pMeTHyecKoe, MeauaHa, HauOoJIbllleE W HAWMEHbIIEE 3HAYEHHUS, pa3Max,
JIUCTIIEPCHS] U CTAHJIAPTHOE OTKJIOHEHUE YHCIIOBBIX HAOOPOB.

Crny4aliHble SKCIIEPUMEHTHI (OMBITHI) U CIy4YalHbIe COOBITUS. DIIEMEHTAPHBIE
coObITust (Mcxojbl). BeposTHOCTH citydailHOro coObITus. Bau3ocTh 4acToThl U
BEpPOSITHOCTU ~ coObITUH.  CilydailHble  ONBITBI € PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU  COOBITUAMH.  BeposTHOCTH  COOBITMIE B ONBITaX €
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMH.

Omnepanuu HajJ COOBITUSAMU: MIEpeceueHne, 00beIUHEHNE, IPOTUBOIOIOKHbIE
coObITus. J{narpammer Ditnepa. @opmyiia CJI0KEHUS BEPOSTHOCTEH.

VYciioBHasE BEPOSITHOCTb. Y MHOXKEHHE BEPOSATHOCTEH. JlepeBO cCiy4alHOro
skcrepumenTa. @opmyia MoaHo BepossTHOCTU. HezaBucrmbie COOBITHS.

KoMOunaTopHoe npaBuino ymHoxeHus. I[lepecranoBku u ¢pakropuan. Yucio
coueranuid. Tpeyronpuuk [lackans. ®opmyia 6unoma HeroToHa.



bunapHbIil ciydaiiHbiil onbIT (MCIIBITAHKE), YeeX U Heyaada. HezaBucumele
ucnbiTanud. Cepus HE3aBUCHUMBIX HCHBITAaHWN 10 mnepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIIBITAHUN bepHyIu.

CnyuaiiHas  BenuuuHa. Pacnpenenenne  BeposTHocTed.  /[marpamma
pactipenenenus. [Ipumepsl pacnpenenceHuid, B TOM YHCIE, T€OMETPUUYECKOE H
OMHOMHAIIBHOE.

11 KITACC

UucnoBele  XapaKTEpUCTHKHA  CIyYalHBIX BEJIWYMH: MaTeMaTHYECKOe
OKHMJIAHUE, JIUCTIEpCHs W CTAaHAAPTHOE OTKJIOHEeHue. lIpumepsl mnpuMeHeHus
MaTE€MAaTU4YECKOI0 OXKHUAAHUSA, B TOM 4YMCIIE B 3aJa4axX W3 IOBCEIHEBHOU XU3HHU.
MatemaTuyeckoe OXuAaHue OMHAPHOW CIIy4allHOW BEeNWYMHBI. MaTemMaTH4YecKoe
OKMJAHUE CYMMBI CIy4alHbIX BEIWYMH. MaremaTtnyeckoe OXHUIAHUE U
JUCTIEPCHUS TEOMETPUIECKOTO0 U OUHOMUAJILHOTO paclpeiesieHU .

3akoH OONBIIMX YHCENI M €ro pojib B HayKe, NPHUPOJAE U OOIIECTBE.
Bri0opouHbIit METOT UCCIEIOBAHUM.

[IpuMepbl HENpPEpBIBHBIX CiIydalHbIX BeMWM4MH. [loHATHE O TIOTHOCTH
pacrpeneneHus. 3anadu, NIPUBOASIINE K HOpMAIbHOMY pacnpeaencHuto. llonsatue
0 HOPMAJIbHOM PacCIpeeICHUN.

IHJIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOEHUS NPOrPaMMbl Y4eOHOrOo TpeaMeTa
«MaremaTrka» XapaKTepU3yrTCS:

I'paxxpanckoe BocniuTanue:

c(hOpMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIUU 00YyUaIOMIErocs Kak akTUBHOTO
M OTBETCTBEHHOIO 4Yje€Ha pPOCCUUCKOro OOIIECTBA, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoLeyp TPakAaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI M TIP.), yMEHUEM
B3aUMOJCHCTBOBaTh C COLMAIbHBIMU HWHCTUTYTaMH B COOTBETCTBHM C HX
(YHKIIUSMY 1 HA3HAUYCHHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBAXKCHUS K
MIPOLUIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTEMAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JTOCTHKEHUSAM POCCHUICKUX MAaTEMATUKOB U POCCUMCKON MaTeMaTUYECKOMW IIKOJIBI,



K HCMOJIb30BAHUIO ATUX JIOCTIDKCHHN B JPYTrUX HayKaX, TEXHOJIOTHAX, cdepax
SKOHOMMKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

OCO3HAHUEM JTyXOBHBIX LEHHOCTEU POCCHIICKOrO HapoJa;
c(hOpMHUPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMS, DJTHYECKOIO  TOBEACHUSA,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUIN HAYKU U JEATEIbHOCTHIO
YYCHOTO; OCO3HAHUEM JIMYHOTO BKJIa/ia B TOCTPOCHUE YCTOMUUBOTO OYIyIIIETO.

IcTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKUM OTHOUIEHHEM K MHUpPY, BKJIIOYAs ICTETHKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a1ad, pEIIEHNH, paccyxICHUN;
BOCTIPMMMYHBOCTBIO K MATEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA.

du3nyeckoe BOCIUTAHUE:

c(OPMHPOBAHHOCTBIO YMEHHS TMPUMEHSATh MaTeMaTHYEeCKUE 3HAHUS B
HMHTEpecax 3J0poBOro u 6e3omacHoro obpasa KW3HH, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOE NMUTAaHHUE, COATAHCHPOBAHHBIA PEKUM 3aHITUU U

OTJbIXa, peryJispHas duznueckas aKTUBHOCTB); (bu3nuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHOPTHUBHO-030OPOBUTEIBHOM
JESATENBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHWUEM IIEHHOCTH TPYIOJIOOMS; UHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHATLHON  ACSITEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBHIOOP
Oynymeid mnpodeccur U peanu3oBbIBATH COOCTBEHHBIE IKU3HEHHbBIE IJIAHBI;
TOTOBHOCTBIO M  CIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKEHUU BCEHW JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH NMPAKTUUECKHUX 33/1a4 MaTEMaTUYECKON HANPaBICHHOCTH.

IKOJIOrHYeCcKoe BOCIMTAHNE:

c(hOpPMHUPOBAHHOCTBIO HKOJIOTHYECKON KYJIbTYpbl, MOHUMAHUEM BIUSHUS
COLIMATTbHO-DPKOHOMUYECKUX TPOIIECCOB HAa COCTOSIHUE MPUPOAHON M COIHMATBLHOM
Cpelbpl, OCO3HaHHEM TJ00aJbHOTO  XapakTepa OJKOJOTHYECKUX  Mpodiiem;
OpHEHTallMeld Ha TPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM NJIs pelIeHUs 3aaad B
0o0JaCTH  OKpy»Karolield cpeapl, IUJIaHUPOBAHMS TOCTYNKOB U OLIEHKH HX
BO3MOYKHBIX MTOCJICICTBHH JIJIsi OKPYIKAIOIICH CPEJIbI.

IleHHOCTH HAYYHOT'0 IO3HAHMSI:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKM U  OOIIECTBEHHOW MPAKTHKW, T[MOHUMaHHUEM
MaTEMaTUYECKOM HayKh Kak cdepbl UYeIOBEUYECKOW AEsTeNbHOCTH, STaloB €¢
pPa3BUTHS W 3HAYUMOCTH IS Pa3BUTHS ITUBUIN3AINH, OBJIAJCHUEM S3BIKOM
MaTEeMaTUKH U MaTeMaTUYeCKON KYyJIbTypOH KakK CPEACTBOM IO3HAHUS MHPA;



TOTOBHOCTBIO OCYHICCTBIIATH IIPOCKTHYIO M HCCIICOAOBATCIBCKYIO ACATCIBHOCTD
HHIWUBUAYAJIbHO U B I'PYIIIIC.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHbIe pe3yJbTaThl OCBOSHUS MPOTrpaMMbl y4eOHOTO TIpenMeTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU ~ OCUCBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU
OeticmeUusMU, YHUBEPCATbHLIMU Pe2YIAMUBHBIMU OeUCTNEUAMU.

1)  VYnueepcanvuvie  nosmasamenvuvie  Oeiicmeus,  obecnevusaom
Gdopmuposanue 6a308blX KOSHUMUBHBIX Npoyeccos oobyuarowuxcsa (oceoeHue
Memoo0o8  NO3HAHUA ~ OKpYJCcanowe2o  Mupa;,  HpUMeHeHue  J102U4ecKux,
ucciedosamenbeKux onepayuil, ymenull pabomams ¢ ungopmayueti).

Ba3oBble Jijoruueckue 1eicTBUA:

e BBIBIISTh U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKA MATEMATUYECKUX
O00BEKTOB, TOHATUN, OTHONICHUH MEXAY IOHATUAMH, (OPMYIHUPOBATH
OTIpENICICHNUS]  TOHSATWW; YCTAaHABIMBATH CYIICCTBEHHBIM  MPU3HAK
KJaccu(uKaIyM, OCHOBAaHUS JUIsi OOOOIIEHUS M CPAaBHEHUS, KPUTECPUU
MIPOBOJIMMOTI0 aHAJIN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTh W  MPeoOpPa3OBBHIBATE  CYXIACHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, €AMHUYHBIC, YAaCTHBIE W OOIIHE;
YCIJIOBHBIE;

e BBIBIATH  MaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBOpeurss B (aKkTaxX, JaHHBIX, HAOMIOACHUSAX W YTBEPKICHHUSIX;
npemiaraTh ~ KPUTEPUW IS BBISBICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHNIL;

e JleJaTh BBIBOJAbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSTEIILHO JI0Ka3aTeIhCTBA MaTEMaTHICCKUX
YTBEPXKJICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOJUTH TPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKJIEHUS U BBIBOJIbBL;

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3anauu (CpaBHMBATh HECKOJIbKO
BAPUAHTOB pEIICHUs, BHIOMpAaTh HaubOOJee NOAXOAUIUNA C Y4EeTOM
CaMOCTOATEILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarejbcKkyue 1eMCTBUSA:

e HCIIOJH30BaTh BOMPOCH KaK MCCIIENOBATEILCKH WHCTPYMEHT ITO3HAHMS,
dbopMynupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mnpodiemy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (QOpMUpOBaTh  THIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHEHUE;



IPOBOIUTH CaMOCTOSTENIbHO CIUTAaHUPOBAHHBIN JKCIIEPUMEHT,
UCCJIEIOBAHME IO YCTAaHOBJIICHHIO OCOOEHHOCTEH MaTeMaTHYECKOTO
o0BeKTa, SBJICHHS, TPOIECCA, BBISIBICHUIO 3aBUCHUMOCTEH  MEXIY
00BEKTaMH, SBJICHUSIMH, IPOIIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIIEHHS U BBIBOJBI IO PE3yJIbTaTam
MPOBEICHHOTO HAOIONEHUS, WUCCIEAOBAHMS, OIIEHUBATh JOCTOBEPHOCTH
MOJIYYeHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHU;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCA, a TAKXKE BBIJIBUTATH
MPENOJIOAKEHHUS O €70 Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pabora c nundopmanueii:

2)

BBIABJISITh JeUITUTHI MHPOpMAIINKU, JAHHBIX, HEOOXOAUMBIX JIsI OTBETa
Ha BOIIPOC U ISl PELICHUS 3a/1a4u;
BBIOMpAaTh  WHGOPMAIMI0 W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MH(MOpMAIUIO
Pa3TUYHBIX BUJOB U (POPM IPEACTABICHHUS;
CTPYKTYpPHUPOBaTh UH(POpPMALMIO, MPEACTABIATh €€ B pa3IMYHbIX (hopmax,
WJLTFOCTPUPOBATH TpaduecKy;
OLICHUBATH HaJICKHOCTh uHbopMaIu o CaMOCTOSITEIILHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

Yuusepcanonvie  Kommynuxamuenwle Oelicmeéus, obecneuusarom

CPOPMUPOBAHHOCb COYUATLHBIX HABLIKOB 00VUAIOUWUXCSL.
Oomenue:

BOCIIPUHMMATh W (QOPMYyJIHpPOBaTH CYXACHUS B COOTBETCTBHH C
YCIOBUSMH M HEJISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3PEHHUSI B YCTHBIX M NMUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS IO
XOJy peUICHUs 3aa41, KOMMEHTUPOBATH MTOJyYEHHBIN PE3YJIbTAT;

B X0J1e 00CYKCHUS 33/1aBaTh BOMPOCHI IO CYIIECTBY 0OCYKIA€MOM TEMBI,
npo0JieMbl, peraeMon 3aJ1auu, BbICKa3bIBaTh WJIEH, HAIICJICHHBIC HA TIOUCK
pELICHUS; COMOCTAaBJISITh CBOU CYXKJACHUA C CYXICHUSMH JPYTHUX
YYaCTHHKOB JHAJIOTa, OOHAPYXUBATh Pa3lIMYUe M CXOJCTBO TO3MUIUN; B
KOPPEKTHOU GopMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;

e TMpPEACTAaBIATh  pE3yJdbTaTbl  pEeHIeHUs  3aJayd,  OIKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSTENIbHO  BbIOMpaTh  (hopmat
BBICTYIUICHHUS C YYETOM 33J1a4 IPE3EHTAUU U OCOOEHHOCTEN ayUTOPHUH.

CoTpyaHu4ecTBO:

e IOHMMATh MW  HCHOJB30BATh  MPEUMYIIECTBA  KOMAaHJIHOMN u

WHIUBUYaJIbHON pabOThI MPU PEIICHUH YUEOHBIX 3a]1a4; IPUHUMATD LIEJIb
COBMECTHOU JEATEIBbHOCTH, TUIAHUPOBATh OPraHU3alUI0 COBMECTHON



3)

paboThl, pacrpenesaTh BUABI padoT, JOTOBAPUBATHLCS, 00CYKAATh MPOIIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;
y4acTBOBaTh B TPYyNNOBBIX hopMax paboThl (00Cyk aeHUsI, 0OMEH MHEHUIA,
«MO3TOBBIE ITITYPMbD» W WHBIC), BBIIOJHATH CBOI YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JIEUCTBHSI C JPYTUMHU YJIE€HAMU KOMAaH/IbI,
OILICHMWBATh KadeCTBO CBOETO BKJIaJa B OOMIMH MPOIYKT MO KPHUTEPHSM,
c(hOpMYTUPOBAHHBIM YIACTHHKAMU B3aUMOJICHCTBHS.

Vuueepcanvnvie  pezynamuenvie  Oelicmeus, obecneuugarom

GdopmuposaHrue cCMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG NTUUYHOCTU.

Camoopranuzamnus:

COCTaBJISIThH IIJIaH, AJITOPUTM PEIICHUS 3a/1aud, BBIOUpATh CIIOCO0O peIieHus ¢
YYETOM MMEIOIIHNXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
Y KOPPEKTUPOBATH BAPUAHTHI PEIICHUMN C yUETOM HOBOU MH(OpPMAIIUH.

CaMOKOHTPOJIb:

BJaJIeTh HAaBbIKAMHU [O3HABaTENbHOM pedJeKCHUd KaK OCO3HAHMS
COBEPILIAEMBIX JICMCTBUH M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIHLTATOB;
BJIQJIETh CHOCOOAMM  CaMOMPOBEPKH, CaMOKOHTPOJS mpolecca H
pe3yJibTaTa pelIeHUsl MaTEMAaTHYECKOMN 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH IIPU PELICHUH
3a7a4i, BHOCUTb KOPPEKTHBBI B JICSITEIBHOCTH HAa OCHOBE HOBBIX
00CTOATENbCTB, JaHHBIX, HAMJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIICHWBATh COOTBETCTBUE pe3yJbTaTa II€M W YCIOBUSM, OOBSCHSATH
[PUYUHBI JTIOCTHXKEHUSI WM HEJIOCTHXKEHUS PE3yJIbTAaTOB JEATEIIbHOCTH,
HaxO0JHUTh OMMOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KJTACC

Yurtath 1 CTPOUTH Ta6J'II/II_IBI " JuarpaMMal.

OnepupoBaTh  MOHATUSAMHU:  cpeAHee  apu(METHYECKOE, MeaunaHa,
HauOoJibllIee, HAUMEHbLIEE 3HAaUEHUE, pa3MaX MacCHBa YMCIIOBBIX JaHHBIX.

OnepupoBaTh NOHATUSMU: CIy4YalHBIM SKCHEPUMEHT (OMbIT) U CIydalHOE
COOBITHE, 3JIEMEHTapHOE COOBITHE (IJIEMEHTApHBI HMCXOM) CIy4YallHOTO OIBITA;
HaXOJUTh BEPOSITHOCTU B ONBITAX C PABHOBO3MOKHBIMH CIIy4allHBIMH COOBITUSIMU,
HaXOJWTh U CPABHUBATb BEPOSITHOCTU COOBITMH B H3YUYEHHBIX CIIy4alHBIX
HKCIIEPUMEHTAX.

Haxogute u QopmynupoBaTh COOBITHS: TiepecedeHre U OOBEIUHEHHE
TAHHBIX COOBITHH, COOBITHE, MPOTHUBOIIOI0KHOE JTAaHHOMY COOBITHIO;



M0JIb30BAThCSl IMarpaMmamu Ditnepa u (HOpMyJIoi CIO0KEHUs BEPOSITHOCTEH Mpu
pelIeHnH 3a1a4.

OnepupoBarh MOHSATUSMU: YCIOBHAsI BEPOATHOCTH, HE3aBHUCHMbBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C IMOMOIIBIO MpaBWjia YMHOXKEHHUS, C MOMOIILIO J€peBa
CJIy4allHOTO OMbITA.

[IpumeHsTh KOMOMHATOPHOE MTPABUIIO YMHOKEHHUSI IPU PEIICHUH 3a/1a4.

OnepupoBaTh NOHATHUAMH: HCHBITAHUE, HE3ABHUCUMBIE HCHIBITAHUS, CEpUS
UCMBITAHUM, yCIeX W HeyJada; HaXOJIUTh BEPOSITHOCTH COOBITUA B CEpUH
HE3aBUCUMBIX HCTIBITAHUHN JI0 TIEPBOTO yCIeXa; HAXOIUTh BEPOATHOCTU COOBITUH B
CepuHU ucnbITaHui bepHyIun.

OnepupoBaTh  MNOHATUSIMHM:  ClydailHass  BEJIIMYMHA,  PACHPEICIICHHE
BEPOSATHOCTEN, TMarpaMMa pacIrpeIeIeHuUs.

11 KUIACC

CpaBHUBAaTh  BEPOSITHOCTHM  3HAUYEHUM  CIy4YallHOM  BEJIMYMHBI MO
pacpeaeeHUIO0 WIH C OMOIIBIO AUATPaMM.

OnepupoBaTh NOHATHEM MATEMATUYECKOTO OXKUJIAHUS;, IPUBOJUTH TPUMEDPBI,
KaK MPUMEHSETCI MATEMATUYECKOE OKHUJIAHUE CIy4YalHOW BEJIMYMHBI HAXOJUTh
MAaTEMAaTUYECKOE OKUAAHUE M0 TAHHOMY PaCIPEICIICHUIO.

HmeTh nipecTaBieHE O 3aKOHE OOJIBIIUX YHUCET.

HNmeTp npencrapiieHue 0 HOPMaJIIbHOM PacCIpeIeICHUN.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmyecTBo yacos DJIeKTPOHHbIE
HaumMeHnoBanue
Ne (un¢possbie)
pa3fesioB H TeM Kontpoasbnbie | IlpakTnueck
n/n Bcero o0pa3oBaTejibHbIE
NporpamMmsl padoThI ue padoThbl
pecypchl
IIpencrasienue
I JIAHHBIX U 4 bubmuorexa [JOK
ornucareabHas https://lesson.edu.ru/02.4/10
CTaTUCTHUKA
Crny4aiiHble OTBITHI
U CIIy4alHbIC
) COOBITHS, OTIBITHI C 3 1 bubnmnorexa [JOK
PaBHOBO3MOXKHBIMU https://lesson.edu.ru/02.4/10
3J€MEHTapHBIMU
HCXO0JIaMU
Omneparuu Haj
3 COOBITHSIMH, 3 bubmuoreka [JOK
CIIOKEHHE https://lesson.edu.ru/02.4/10
BEPOATHOCTEMN
YcnoBHas
BEPOATHOCTb,
JIEPEBO CIyYalHOTO
4 omeITa, popmyna 6 bubnmnorexa [HOK
MMOJIHOM https://lesson.edu.ru/02.4/10
BEPOSITHOCTH U
HE3aBUCHUMOCTh
COOBITHI
5 DneMeHThI 4 bubmmoreka [JOK
KOMOHMHATOPHUKH https://lesson.edu.ru/02.4/10
Cepun
6 MOCJIEIOBATEIIbHBIX 3 1 bubmorexa [OK
AOB https://lesson.edu.ru/02.4/10
WCTIBITAHU I
Cinyyaiinble
bubnmoreka [IOK
7 BEJIUYMHBI U 6
https://lesson.edu.ru/02.4/10
pacnpeneneHus
O60061eHue u
8 CHUCTEeMAaTHU3alIHs 5 2 bubmorexa [OK
. 1 https://lesson.edu.ru/02.4/10
3HAHUU
OBILIEE KOJIMYECTBO
YACOB I1O0 34 2 2

[NPOTPAMME



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

11 KUIACC

KosmmuecTBo yacos JIEKTPOHHbIE

HaumenoBanue

Ne (undposbie)
pas3jaenoB U TeM Konrpoabsnsie | IlpakTHyeck

n/n Bcero oOpa3oBaTejibHbIE
nporpaMMbI padoThbI ue padoTsl

pecypchl

MaremaTuueckoe

i OKHUJaHNC 4 bu6mmorexa [IOK
CIIy4anHON https://lesson.edu.ru/02.4/11
BEITUYUHBI
Hucnepcus u
CTaHJIapTHOE

2 OTKJIHOHI;HI/IG 4 1 bubmorexa HOK

.. https://lesson.edu.ru/02.4/11
CIIy4aitHOM
BEITUYUHBI

3 3aK0H OOJIBIINX 3 | bu6mmoreka [{OK
4yucell https://lesson.edu.ru/02.4/11
HenpepriBHbie

4 CiTy4yaiiHbIe ) bubnnorexa [JOK
BEJINYKUHBI https://lesson.edu.ru/02.4/11
(pacnpenenenus)

5 HopmansHoe ) 1 bubnuoreka [IOK
pacrpenencHus https://lesson.edu.ru/02.4/11
[ToBTOpEHME,

6 0000meHne u 19 ) bu6mmoreka [IOK
cUcTeMaTU3alus https://lesson.edu.ru/02.4/11
3HAHUI

OBUIEE KOJIMYECTBO
YACOB I10 34 2 3

[TPOIT'PAMME
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