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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yyebHOTO Kypca «Anredpa U Havajla MaTeMaTUYECKOTO
aHanu3a» 0a3o0BOro ypoBHs st oOydaromiuxcs 10 —11 knmaccoB pazpaboTaHa Ha
ocHoBe DenepalbHOT0 TOCYIaPCTBEHHOTO 00pa30BaTEbHOTO CTaHIAPTa CPETHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHUPOBBIX TpPEOOBAHUH,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl 0OecCTIeUMBACT OBJAJCHUE KIIOUYEBBIMH
KOMIIETCHIIUSIMH, COCTABIISIONIMMHU OCHOBY JJII CAMOPa3BUTHS M HETPEPHIBHOTO
00pa30BaHus, LEJIOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEILHOTO
Pa3BUTHS JTMYHOCTH O0yUYaAIOLITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajma MaTeMaTHYECKOrO aHaW3a» SIBJISETCS OJHUM U3
HaumOoJiee 3HAYMMBIX B TMPOrpaMMe CTapIIed IIKOJIbI, IOCKOJBKY, C OJHOM
CTOPOHBI, OH OO0ECIeYUBACT HWHCTPYMCHTAJIbHYIO 0a3y Il HW3Y4YCHHS BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOM CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKTHOE MBIIIJICHUE YyYalluXcs Ha YpOBHE, HEOOXOJMMOM JUIsl OCBOCHUS
KypcoB HH(pOPMATHUKH, OOIIECTBO3HAHUSA, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydallluecs OBIIAJIEBAIOT YHHMBEPCAIBHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOTopas (GOpMYJIUpYET CBOH JOCTUKEHUSI B MaTeMaTU4YeCKO opme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOro aHaIN3a 3aKJIaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIAJIEHUs] 3aKOHaMH (U3UKHU, XUMHH, OHOJOTWH, TOHUMAHUS
OCHOBHBIX TEHJIEHIIMA HKOHOMHUKM U OOINECTBEHHOW JKM3HU, TO3BOJISIET
OpUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs OBjajeHHE
a0CTpaKTHBIMU M JIOTHUECKH CTPOTMMU MAaTE€MaTUYECKUMH KOHCTPYKIUSMHU
pa3BHBAET YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKIICHUS, UCTIOIH30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHUe U
aHaAJIOTHI0, POPMUPYET KpeaTUBHOE U KPUTHUECKOE MBIIIIeHUE. B X0/me n3yuenus
anreOppl W HaYal MaTEMaTHYECKOTO aHaiW3a B CTaplield IIKOJIE Yydalluecs
MOJIYYatOT HOBBIM ONBIT pEHICHUS MPUKIATHBIX 3a/lady, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOl peajbHBIX CUTYallMd W WHTEPIPETAIHUH
MOJIYYCHHBIX  PENICHWH, 3HAKOMSTCS C  NpUMEPaMH  MaTeMaTUYECKUX
3aKOHOMEPHOCTE B TpHUpOJIE, HAYKe W B HCKYCCTBE, C BBIIAIOIIMMUCS
MaTEeMaTHIECKUMU OTKPBITHSIMHU M X aBTOPAMH.

Kypc obnamaer 3HAUMTENHHBIM BOCHUTATEIHHBIM TOTEHIIMAIOM, KOTOPBIH
peanusyeTcs Kak depe3 y4deOHbI Marepuall, CoCOOCTBYIOIMINI (OPMHUPOBAHUIO
HAy4YHOTO MHPOBO33PCHHS, TaK W dYepe3 chenuduky ydeOHOW AesTEIBHOCTH,



TpeOyromen CaMOCTOSTEIBHOCTH, aKKypaTHOCTH, IIPOJIOIKUTENBHON
KOHIICHTPALIMM BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJIyYEHHBIN pe3yJbTarT.

B ocHoBe MeToguku oOydeHus anredpe M HadajaM MaTeMaTH4eCcKOro
aHaJIM3a JISKUT AeSTEIbHOCTHBIN NPUHILIUIT O0yYEHUS.

CrtpykTypa Kypca «Anredpa 1 Hauajga MaTeMaTUYECKOTO aHaJIN3a» BKIIOYAET
CIEAYIOIINE CONEPKATEIbHO-METOANYECKUE JUHUN: «YUucna M BBIYUCIECHUSDY,
«Dynkuun  u rpadpuku», «YpaBHEHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro aHaiausa», «MHoOkecTBa UM Joruka». Bce OCHOBHBIE
COZIEPKATEIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSKEHUHM JBYX JET
oOydeHHs B CTapllel IIKOJIe, €CTECTBEHHO AOMOMHSISA JIPYr ApYyra M MOCTENEHHO
HAChIIIAsiCh HOBBIMM TE€MaMH U  pa3aenamu. JlaHHBIA Kypc  sSIBIseTCA
UHTETPaTUBHBIM, IOCKOJbKY OOBEIMHSET B cebe colaepkKaHUe HECKOJIbKHX
MaTEeMaTUYECKUX NUCLIMIUIUH: alredpa, TPUTOHOMETPHUSI, MaTeMaTUUYECKUI aHaIN3,
Teopusi MHOXkeCcTB U Jp. [lo Mepe Toro kak yuamiuecsi OBIafeBalOT BcE Oosee
MIUPOKUM MAaTEMaTUYECKUM armapaToM, y HUX MOCIEAOBATENbHO (POPMUPYETCS U
COBEPIIECHCTBYETCA YMEHHME CTPOUTh MAaTEMAaTUYECKYyKD MOJEIb pPEalbHOM
CUTyallud, TPUMEHSATh 3HAHUA, TMOJyYeHHbIE B Kypce «Ainrebpa u Haudana
MaTEMaTUYECKOT0 aHaju3a», JUJIs PElIeHHUs] CaMOCTOSITENIbHO CPOpMyITUpPOBAaHHOM
MaTeMaTUYECKOM 3a7[a4H, a 3aT€M UHTEPIIPETUPOBATH ITOJIYUYEHHBIA PE3yJIbTAaT.

ConepxaTtenbHo-MeTOAMYECKas JUHUSA «YUuncna W BBIYMCIEHUS) 3aBEpIIACT
(bopMHUpOBaHUE HABBHIKOB MCIOIB30BAHUS JIEHCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4YaToO B OCHOBHOM mIKkojie. B crapmieil mikoiie ocoboe BHUMaHUE yAeNseTcs
(GbOpMHUPOBaHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMIUX B ceOs
UCIIOJIb30BaHUE PAa3IUYHBIX (OpPM 3amucu JEUCTBUTEIBHOTO 4YHUCIIA, YMEHUE
pallMOHANIBHO BBIOJHATH JEUCTBUS C HHUMH, Je€JaTh NPUKUAKY, OLICHUBATH
pe3ynapTaT. OOydaromuecs MNOTY4YarOT HABbIKM NPHUOIMKEHHBIX BBIYUCIICHUH,
BBITIOJIHCHUSL JICUCTBUH C YHMCIIaMH, 3allMCaHHBIMH B CTaHIApTHOW ¢opme,
HCIIOJIb30BAHUA MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHMS YMCIIOBBIX BBIPAXKECHUM.

JIuansa «YpaBHEHUS U HEPABCHCTBA» pEaNU3yeTCs Ha IMPOTSHKECHUU BCETO
oOyueHus B cCTaplield IIKOJe, IOCKOJbKY B KaKJIOM paslelie MporpaMMbl
IPEeIyCMOTPEHO pEIIeHHEe COOTBETCTBYIOIIMX 3ahad. OOydaromuecs: OBIaJeBalOT
Pa3IMYHBIMUA METOJAMHU pPELICHUs LENblX, PalHUOHAJIbHBIX, HPPALUOHAIBHBIX,
MOKa3aTeNbHbIX, JOTapu(MUYECKUX U  TPUTOHOMETPHUUECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [lonydeHHble yMEHUS HCTIOIB3YIOTCA PUA UCCIIETOBAHUHT
(GYHKIMI C TOMOIIBbIO MPOU3BOAHOM, PEIIEHWH MPHUKIATHBIX 3a1ad W 3a1ad Ha
HaXOXJIEHWE HaumOOJBIIMX ¥ HAUMEHbIIMX 3HadeHu ¢yHkuu. JlanHas
colepkaTeNlbHas JUHUS BKIOYaeT B cebs Takxke (OpMUPOBAHHE YMEHHI
BBINIOJIHATH Pacy€Thl MO (QopMynaM, NPeoOpa3oBaHUs UENbIX, PalUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHMM, a TAKKE BBIPAKCHUM,



colepKallluX cTerneHu W Jiorapudmsl. brarogaps u3ydeHUo aiareOpanveckoro
Marepuajla  NPOUCXOIUT  JaJIbHEWIIee  pPa3BUTUE  AITOPUTMUYECKOTO U
a0CTPAKTHOTO MBIIUICHUST y4yaluxcs, (OPMUPYIOTCS HaBBIKU JIETYKTHUBHBIX
paccyknaeHuid, paboTbl €  CHUMBOJBHBIMH  (opMamu,  NpPEACTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJIE€ PABEHCTB M HEPABEHCTB. AnreoOpa
npearaet 3¢G(EKTUBHbIE HMHCTPYMEHTHI JJIsI PEIICHUS MNPAKTUYECKUX U
€CTEeCTBEHHO-HAYYHBIX 3aJ]a4, HAIJISIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTU Kak
A3bIKa HAYKH.

CopepxarenpbHo-MeToAnYeckass JUHUSA «DyHKUMU H TpadUKU» TECHO
NEPEIIeTaeTCsl ¢ PYTUMU JIMHUSAMHU Kypca, MOCKOJIBbKY B KAKOM-TO CMbICJIE 3aJ1aET
MOCIIEI0BATEIbHOCTh U3YUYCHUS MaTepuana. Nzydyenue CTETIEHHOM,
MOKa3aTeIbHOM, JJOrapu(pMUIECKON U TPUTOHOMETPUUECKUX (DYHKIIUHI, UX CBONCTB
U rpaduKoB, UCIOIB30BaHUE (PYHKIMMA JJIs1 PEIICHUsS 3ajayd U3 APYTHX y4eOHBIX
NPEIMETOB U PEAIbHOM KM3HU TECHO CBS3aHO KAK C MAaTEMaTHYECKUM aHAJIU30M,
TaK U C pEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM OGonblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyJIaMu 3aBUCHUMOCTH MEXKIY
pa3IMYHBIMU BEJIMUYMHAMH, HCCJIEAOBATh IMOJy4YeHHbIE (YHKIIUU, CTPOUTh HUX
rpaduku. Matepuan 3Toil cofepkaTeabHON TUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHATUTHYECKOH, rpadudeckoil u cioBecHOW. Ero msydenue
CIIOCOOCTBYET ~Ppa3BUTHIO AJTOPUTMHUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEeHNIO U KOHKPETHU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHass n1uHUS «Haudama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYr KaKk MaTeMaTH4YEeCKUX, TaK U MPUKIAJHBIX 33724,
JOCTYIHBIX 00YYaIOUIUMCS, Y KOTOPBIX MOSIBISETCS BO3MOXKHOCThH MCCIIEIOBATh U
cTpouth Tpaduku GYHKIUH, ONpeAcssITh WX HauOOIbIINE W HAUMCHBIINEC
3HAUEHUs, BBIYUCIATH IUIOMANU (Guryp u oObEMBI Ted, HAXOAUTH CKOPOCTH H
yCKOpeHus TmporeccoB. JlaHHas colepkaTenbHasi JIMHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH IOCTPOCHUSI MAaTEMAaTHYECKUX MOJENEH pealbHbIX CUTyaluid,
HaXO0XJICHUSl HAWJIY4YIlIETO PEIICHUSI B MPUKIAIHBIX, B TOM YHUCJIE COIMAIBHO-
SKOHOMUYECKHUX, 3aJlayax. 3HAKOMCTBO C OCHOBAMHM MAaTe€MaTHYE€CKOIO aHaJIn3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (OPMAIBHO-IIOTUYECKOTO U KPEaTUBHOTO
MBIIUIEHUSI, (OPMUPOBAHUIO YMEHHMM paclio3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTUKd B HaykKe, TEXHMKEe M HUcKyccTBe. OOydarommecs Yy3HAIOT O
BBIJJAIOIINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U UX aBTOpax.

CopaepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXKECTBa U JIOTUKa» B OCHOBHOM
MOCBSILIEHA  JJIEMEHTaM  TEOPUHM  MHOXECTB.  [€0peTHKO-MHOKECTBEHHbIE
MPEACTaBICHUS MPOHU3BIBAIOT BECh KypC IIKOJbHOW MAaTeMaTUKU U MpeiararoT



HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINI BCE pa3enbl MaTEMAaTUKU U €€
IIPUJIOKEHUM, OHU CBA3BIBAIOT Pa3HbIC MAaTEMaTUYECKHUE NUCLUIUIMHBI B €IUHOE
nenoe. IloaroMy BakHO AaTh BO3MOXKHOCTH IIKOJBHUKY IOHMMAaTh TEOPETUKO-
MHOJKECTBEHHBIN SA3bIK COBPEMEHHOM MAaTeMaTUKM M UCIOJIb30BAaTh €ro i
BBIPAYKEHUS CBOUX MBICIIECH.

B kypce «Anrebpa u Hauajga MaTEMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TaKXX€ OCHOBBI MAaTeMaTUYE€CKOI0  MOJEIHUPOBAHUSA, KOTOPBIE  IPU3BAHBI
c(hopMHpPOBaTH HABBIKK OCTPOEHUS MOJENIEH peabHbIX CUTYaIUi, UCCIIEeT0BAHUS
TUX MOJEJIEH C NMOMOIIbIO almnapara ajreOpbl U MAaTeMaTUYECKOrO aHalu3a |
WHTEPIIPETAllU ITOJYYEHHBIX PE3yabTaToB. Takue 3aJaHus BILICTEHBI B KaXKIbIU
U3 pa3AesioB IPOrpaMMBl, ITOCKOIBKY BECh MaTepHal Kypca IIUPOKO UCIIOIb3YeTCs
JUI pelleHus NMPUKIAAHbIX 3aaa4. [Ipu pemeHun peanbHbIX NMPAKTHYECKUX 3a]a4
yyaliuMecs pa3BUBAIOT HAOJIIOATENBHOCTb, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HCIOJIb30BaTh AHAJIOTHIO, 0000IIATh M KOHKPETHU3UPOBATh
npobsemy. JlesTenbHOCTh M0 (OPMHPOBAHUIO HABBIKOB PEIICHMS MPUKIAIHBIX
3aJa4 OpraHM3yeTcsl B MPOLIECCE M3YyUEHHUs BCEX TeM Kypca «Anredpa um Havana
MAaTEMAaTUYECKOTO aHAIIN3a.

MECTO YYEBHOT' O KYPCA B YYEBHOM IVIAHE

B ydyebHOM miaHe Ha HW3ydeHHE Kypca ajreOpbl M Hadal MaTeMaTHYeCKOTO
aHaju3a Ha 0a30BOM ypOBHE OTBOJAMTCS 2 yaca B Heneno B 10 kimacce u 3 yaca B
Henento B 11 kimacce, Bcero 3a jiBa roja ooydenus — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Pannonansabie yucna. OOBIKHOBEHHbIE W JI€CATUYHBIE JPOOU, MPOLIEHTHI,
OECKOHEUHbIE  MepUuoAHYEcKre  JIpoldu.  ApudmeTndeckue  omnepamud  C
palMOHANILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenue
IpoOeill U TMPOLEHTOB JUIsl PEIICHUs] TPUKIAAHBIX 3a]a4 U3 Pa3jIMdHbIX OTpaciei
3HAHUU U pEalbHOM KU3HH.

JlelicTBUTENIbHBIE 4YHMCHA. PanuoHanpHblE W HUpPpPAlMOHAIBHBIE YHCIIA.
Apudpmernyeckue onepanuu c JACHCTBUTENbHBIMH uuciaamMu. [IpubamxéHHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHUS], IPUKUJIKA U OLIEHKA pe3yJIbTaTa BbIYNCICHUM.

Crenenb ¢ menbiM  nokaszareneM. CranpaptHas  Qopma  3amucu
JeUCTBUTENBHOrO yucia. Mcmonb3oBanue moaxomsmied  QopMbl  3amucH
JNEUCTBUTENIBHBIX YMCEN JUISl PELICHMS MPAKTHYECKHUX 3a]ad M MPEACTaBICHUS
JIAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOM  cTtemeHu. JleWictBus  C
apu(PpMETUIECKUMU KOPHSIMU HATYpaJIbHOM CTEeHH.

CuHyC, KOCUHYC M TaHT'€HC YUCJIOBOIO apryMeHTa. APKCHHYC, apKKOCHHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPEe0Opa3oBaHUsI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHEeHHE, KOpEHb YypaBHEHUs. HepaBeHCTBO, pelIeHHWEe HEPaBEHCTBA.
Meton HHTEPBAJIOB.

Pemenue nenpix u 1poOHO-pallMOHATBHBIX YPABHEHHUN U HEPABEHCTB.

Pemenne nppanoHanbHbIX YPaBHEHUNA U HEPABEHCTB.

Pemienne TpuroHOMeTpUUECKUX YpaBHEHU M.

[IpruMeHeHne ypaBHEHHU U HEPABEHCTB K PELICHUIO MAaTEeMaTUYECKUX 3a]a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PEaIbHOM KU3HH.

DOyHKUNH U TPaPUKH

Oyukmus, crnocoObl 3amanHus GyHkuuu. ['paduk  QyHkmum. BzanmuO
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHus 1 MHOKECTBO 3HaueHud ¢GyHkunu. Hymn dyskmmm.
[TpoMesxyTku 3HAKOTIOCTOSIHCTBA. UETHBIE U HEYETHBIE (DYHKITUH.

Crenennas (QyHKIMsI ¢ HATypaJibHBIM U 1IEIbIM Moka3areneM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-OM CTETEHHU.



TpuroHoMeTpuueckass OKPYKHOCTb, OINPEHAEICHUE TPUTOHOMETPUYECKUX
(YyHKIUI YKCIIOBOTO apryMEHTAa.

Hayajga MareMaTH4ecKkoro aHajm3a

ITocnenoBaTenbHOCTH, cocoOBI 3aJaHus MOCIEI0BATCILHOCTEH.
MOHOTOHHBIC TTOCEA0BATCIBHOCTH.

ApudmeTndeckas U reomeTpuueckas nporpeccuu. beckoneuHno yObIBaromias
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccun. @opMysa CIOXKHBIX NPOLEHTOB. Mcnonb30BaHWE MPOTrpecCUu s
pELIEHUs PeAIbHBIX 3aJa4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa 1 JIOTHKA

MHOk€eCcTBO, Omnepalnuu HajJ MHOXKecTBamu. Juarpammbl Jiinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs OINWCAHUS PpPealbHbIX
IIPOLIECCOB U SIBJICHUM, PU PEIICHUH 3a7a4 U3 IPYTUX YUeOHBIX TPEAMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTRO.

11 KJIACC

Yucia v BbIYMCICHUS

HarypanbHbie u nienbie yncna. [Ipu3Haky 1eTuMOCTH HETbIX YUCET.

Crenens ¢ palmoHaNbHBIM NOKa3aTeraeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JlecsiTHUHbIE U HATYpaIbHBIE JTOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanue BIPAXKEHU, COACPIKAIINX JOTapUPMBI.

[IpeoOpa3zoBaHre BBIpAKEHUN, COJEPKAIMMX CTETIEHH C PAIMOHAIBHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IlokazarenbHblE YpaBHEHUS U1 HEPABEHCTBA.

Jlorapudmuyeckre ypaBHEHUSI U HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHne MpUKIagHbIX 33a/1ad C MOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHHUM.

CucTemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPABHEHUI 1 HEPABEHCTB.

[IpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTH4YeCKUX 3ajlad M 3a7ad W3 Pa3IMYHbIX 00JacTel HayKh U peajbHOU
KU3HU.

DOyHKUNH U TPaPUKH

Oynkmus.  [lepuonnueckne  dyaknuu.  [IpoMexxyTkm  MOHOTOHHOCTH
byakimu. Makcumymbl U MUHUMYMBl (pyHKImu. Hawmbomnbiiee n HamMeHbIee
3HaueHUe (PYHKIIMU HA TPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIMHU, UX CBOMCTBA U rpadUKy.

[lokazarenbHas u norapupmuueckas QyHKIHUU, UX CBOMCTBA U rpadUKy.



Hcnonb3oBanue rpa@ukoB PyHKIUN JUIsl pelICHUs YPaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUMN IJIsI UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPH PEUIEHUU 3aJad U3 APYTHX y4eOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBHble pyHKIMU. MeTo1 HHTEPBAIOB JIJIsl PEILIEHNs HEPABEHCTB.

[IpousBonnass  pynkuuu. ['eomerpuueckuil ©u  (QUIUYECKUH  CMBICT
ITPOM3BOIHOM.

[IpousBoaHble  3neMeHTapHbBIX  QyHKIUH.  DopMynbl  HAXOXKACHUS
POU3BOJIHON CyMMBbI, TPOU3BEAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue Mpou3BOAHON K UCCIIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxaenne HauOoblero 1 HauMEHbIIETo 3HaYeHUs] GyHKIUU Ha
OTpE3KE.

[IpuMeHeHne NPOW3BOAHON [JIi HAXOXKACHUS HAWIY4dlIEero pPEILICHUS B
OpPUKIAOHBIX 3ajadax, Ui ONPENENICEHHs CKOPOCTHM IIpolecca, 3aJaHHOro
dbopMyoi nian rpaduKoM.

[lepBooOpa3znas. Tabiuiia nepBoOOpa3HbIX.

WNurterpan, ero reomMerpudyeckuii u (U3NUYECKUN CMBICI. Bpruuciaenue
uHTerpana mno gopmyne Hetotona—Jleitonuna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OOecleunBaTh
JIOCTH>KEHUE Ha YPOBHE CpeHEero o011ero o0pa3oBaHus CAEAYIONIUX JIUYHOCTHBIX,
METaIpeIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTPAMMbl Y4EeOHOTO TpeameTa
«MatemaTuka» XapaKTepHU3yITCs:

I'paxxnaHckoe BOCIIMTAHHUE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUU O0YYAIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYD, SIBICHUH,
OpoLEeyp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMU B COOTBETCTBHU C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

[TarpuoTnyeckoe BocnuTaHuE:

c(hOopMHUPOBAHHOCTHIO POCCUICKON IPaskIaHCKON UIEHTUYHOCTH, YBAXKEHHUS K
MPOIIOMY M HAaCTOSIIEMY POCCUHUCKON MaTeMaTUKH, IECHHOCTHBIM OTHOIIIEHUEM K
TOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K WCTOJIb30BAaHUIO ITHX JOCTIKEHHH B JIPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HAaHHUEM TTYXOBHBIX HEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

DCTEeTHYECKOE BOCIIUTAHUE:

ACTETUYECKMM OTHOIIEHHEM K MHUpPY, BKJIIOYAs 3CTETUKY MaTeMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIIEHHN, pacCyXICHUN;
BOCIIPUMMYHUBOCTHIO K MATEMaTUUYECKHUM aCIIeKTaM pa3WyHbIX BUJIOB UCKYCCTBA.

®du3nyecKoe BOCIIUTAHHUE:

c(hOpMHUPOBAHHOCTHIO YMCHHUS NPUMEHATh MaTeMaTHYCCKHEe 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas buznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEpILICHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATENBHOCTBIO.

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIO0JIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENBHOCTH, CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caMO00pa30BaHUI0 HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAIIPaBIE€HHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, TOHUMAaHUEM BIUSHUSA
COLIMAJIbHO-?KOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHOU
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUeHTaluell Ha TNPUMEHEHHE MaTeMaTHYeCKUX 3HAHMM ISl pelieHus 3aaady B
0o0JacTH OKpy’Karomiel cpeabl, IUIAHUPOBAHUS TIOCTYNKOB U OIIEHKH UX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPY>KAIOIIEH CpeJIbl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKu MW  OOIIECTBEHHOW MPAKTUKHU, TOHMMAaHHEM
MaTEMaTUYECKOM HAyKu Kak c(epbl 4ellOBEYECKON JesTEeIbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTHS ILMBWIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTEeMaTUKAd M MaTeMaTH4YeCKOW KYyJIbTYpOM Kak CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYIIECTBISTh MPOEKTHYIO M HCCIEIOBATENbCKYIO NIeATeIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MaremaTtuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMETbHLIMU — OCUCMBUAMY,  YHUBEPCAIbHbIMU — KOMMYHUKAMUBHLIMU
0euUcCmeUsAMU, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1)  Vhuusepcanvnvlie  nosmasamenwvHwvle  Oelicméusi, — 0Oecneyusaom
Gopmuposanue 0A308blX KOSHUMUBHBIX NPOYECCO8 00yuaruuxcs (oceoenue
Memo008  NO3HAHUS  OKpYJcarouje2o  Mupa,  NpuUMeHeHue  J102UYeCKUX,
uccie008amenbCKux onepayuil, ymeHuil pabomams ¢ uHgopmayuetr).

bazoBeienornueckue 1€ NCTBUA

e BBISIBJISITh M XapaKTepHU30BaTh CYIIECTBEHHbIE MPU3HAKU MAaTEMAaTHYECKUX

O0BEKTOB, TOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH, (OPMYIHPOBATH
ONpeNeNieHUs]  MOHSTHI;  yCTaHABIMBATh  CYLIECTBEHHBIM  MPHU3HAK
KJ1IaccuuKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



¢ BOCIIpUHUMATh,  (OPMYyIHMPOBaTh H  NpeoOpa3oBBIBATH  CYKICHUS:
YTBEpAUTEIbHBIE M OTPHUIATENbHbIC, C€IWHUYHBIC, YacTHbIE U O0OIIue;
YCIIOBHBIE;

eBBISBISITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBopeuns B (akTaxX, MAaHHBIX, HAOMIOJCHUSIX € YTBEPKICHUSX;
npeiaraTh ~ KPUTEpPUH ISl BBIABICHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNIL;

e ICNIaTh BBIBOABI C HCIIOJIB30BAaHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIIOUEHUH, YMO3aKIIOUCHH 110 aHAJIOTHH;

¢ IPOBO/INTH CaMOCTOSITEIILHO JI0Ka3aTeNbCTBA MaTeMaTUYECKUX
yTBEPXACHUN (IIPSIMBIE U OT MPOTHBHOTO), BEICTpAaBaTh apryMEHTAIHIO,
NPUBOANTh TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXJICHUS U BBIBOJIBL;

e BBIOUPATh CMOCOO pelieHus: y4eOHOW 3amau (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBIOUpATh HaWOOJIee TOAXOAAIUNA ¢ Y4ETOM
CaMOCTOSITEITFHO BBIJICTICHHBIX KPUTEPHUEB).

basoBblenccne[oBaTeIbCKUEICHCTBHS :

¢ ICTIOJIb30BaTh BOIPOCHI KaK HMCCIIEJOBATEILCKUN WHCTPYMEHT TO3HAHMUS;
dbopMynHpoBaTh BOMPOCH], (PUKCUPYIOIIUE MPOTUBOPEUHE, MpodiemMy,
yCTaHABIMBaTh WCKOMOE UM  JaHHOe, (opMuUpOBaTH  THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

¢ IPOBOJIUTH CAMOCTOSITENILHO CIJTAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBAHHE
[0 YCTaHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa, SIBJICHUA,
IpoIecca, BBISBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSMH,
IPOIIECCAMU;

e CAMOCTOATENIBHO (OPMYJIHUPOBATH OOOOIICHUS M BBIBOIBI IO Pe3ysbTaTaM
IPOBEIEHHOTO HAOIIOACHUS, MCCIEI0BAaHUS, OLIEHUBATH JOCTOBEPHOCTH
MIOJTYYE€HHBIX PE3YIbTATOB, BBIBOJOB U 000OIIECHU;

* [POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIpOLEecca, a TaKXkKe BBIIBUTATH
HPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

PaGota ¢ undopmanueii:

e BEIIBJIATH epUunThl MHPOpMALNK, JaHHBIX, HEOOXOIUMBIX JJI OTBETa Ha
BOIIPOC U JJIsl PEILICHUs 3a]]auH;

e BEIOMpATh MHPOPMAINIO U3 UCTOUHUKOB Pa3IMYHBIX TUIIOB, AaHAJTN3UPOBATH,
CHUCTEMAaTHU3UpPOBaTh M HHTEPNPETUPOBATH HHGOPMALUIO Pa3IMYHBIX
BUJIOB U ()OPM IIPE/ICTABICHNUS;

 CTPYKTYpUPOBaTh HMH(POPMAIINIO, MPEICTaBIATh €€ B pazIUYHbIX (popmax,
WJLTIOCTPUPOBATH TPaPUUECKH;



* OIICHUBATH HaJEKHOCTD uHpOopMaIuu o CaMOCTOSITENIEHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanbnvle  KOMMYHUKamueHwvle  Oelicmeus,  00ecnedusarom

chopMUPOBAHHOCIb COYUATLHBIX HABLIKOE 00YUAIOUJUXCHL.

Ob61enue:

¢ BOCIIPUHUMATh U (DOPMYIUPOBATH CYKICHUS B COOTBETCTBUHU C YCIOBUSIMHU
U TEISIMH  OOIIEHUS; SCHO, TOYHO, T'PAMOTHO BBIpaXKaTh CBOIO TOUKY
3peHUs B YCTHBIX W NMHUCHMEHHBIX TEKCTaX, JaBaTh TMOSCHECHHS IO XOIYy
peIIeHMS 3a]a4k, KOMMEHTHPOBATh MOJIYYCHHBIA PE3YIIbTaT;

eB X0/ic OOCYXXJICHHS 3aJ]aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOH TEMBI,
pOOJIEMBI, peIIacMOM 3aJa4M, BICKA3bIBATh HJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS; COIMOCTAaBIATh CBOM CYXKICHUS C CYXICHHUSIMH JIPYTUX
YYAaCTHUKOB JIHAJIOTa, OOHAPY)KMBATh Pa3jU4Me M CXOACTBO IO3WIIHI; B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

o IPEACTABIISITh PE3YNIBTATHI PEIICHUS 3a7a4H, IKCIIEPUMEHTA, UCCIICI0BAHMSI,
IIPOEKTa; CaMOCTOSITCIIBHO BHIOMpATh (opMaT BBICTYILICHUS C YYETOM
3a]1a4 MPE3eHTAINH U OCOOCHHOCTEH ayIUTOPHH.

CoTpynHHYECTBO:

e IOHUMATh U KCIIOJIH30BATh MPEUMYIECTBA KOMAHIHOW M MHAUBHUAYATHHOM
paboThl TMpHU penieHuH Y4eOHBIX 3ajlay; MPUHUMATH II€JIb COBMECTHOM
NEeSTENbHOCTH, IUIAHUPOBATh  OPraHM3AIlMI0O  COBMECTHOW  paboTHhl,
pacupenensiTh BHABI paboOT, MOTOBApUBATHCSA, OOCYXIaTh MpoLEecC H
pe3ynbTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIIOJIEH;

e y4aCTBOBATh B TPYNIOBHIX (hopMax padOThl (0OCYXICHHS, OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W WHBIC); BBIIOJHATH CBOI YacThb pabOThl U
KOOPJMHUPOBATh CBOM JEHUCTBUSA C JPYTUMH 4iI€HAaMU KOMAaHJbI;
OIICHMBATh KAuyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

3) Vuusepcanvnvie  pezynamuenvle Oeticmasus, obecneuusaom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTU.

Camoopranuzanus:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHUS 3aJa4i, BEIOUPATh CIIOCO0 PEIIeHUs C
y4ETOM MMEIONITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOPMAITIH.

CaMOKOHTPOJIb:

eBIIAJICTh HABBIKAMHU  TIO3HABATEIBHOW  pedIeKCMM KaK  OCO3HAHUS
COBEPINAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BIQJETh CIMOCO0aMHM  CaMONPOBEPKH, CAMOKOHTpPOJS Tpolecca u
pe3ynbTaTa penieHus MaTeMaTHIECKON 3a1a4H;



e IPEJIBUJIETh TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IIPU PELICHUH 3aJa4H,
BHOCUTh KOPPEKTUBBI B J€ATEILHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB,
JAHHBIX, HAMIEHHBIX OLIMOOK, BBISBICHHBIX TPYAHOCTEH;

e OLICHUBATh COOTBETCTBUE pe3yJibTaTa LEIM M YCIOBHUSAM, OOBACHATH
IPUYMHBl JTOCTMKEHUS WA HEIOCTHMIKEHHS PE3YJIbTATOB JESITENBHOCTH,
HaXOAMUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajda MaTeMaTHYECKOrO aHaIu3a»
Ha ypOBHE cpefHero o6iiero oOpa3oBaHMs JOJKHO OOECredyrBaTh JOCTHKEHUE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KJIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATUSIMHU: PAIMOHAIIBHOE U JCUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS TPOOb, MPOIEHTHI.

Beimonusate  apudmeTmdyeckue  omepandd  C  PalMOHAIBHBIMH U
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonHaTs npuOamKEHHBIE BBIYMCICHUS, UCTIONB3Ys MpaBUiia OKPYTIICHUS,
JeJIaTh PUKUJIKY U OLIEHKY PE3YyJIbTaTa BHIUYNCICHUM.

OnepupoBaTh MOHATHUSAMU: CTENEHb C ILEJIbIM MOKAa3aTelIeM; CTaHAapTHas
dopMa 3amucu JAEUCTBUTENHHOTO UHWCIA, KOPEHb HATypajdbHON CTEINEHHU;
UCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3aIUCH JEHCTBUTEIBHBIX YMCEN IS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSMU: CHHYC, KOCUHYC Y TAHI'€HC MPOU3BOJBHOIO YIJa;
MCIIOJIb30BaTh 3aIKCh MPOU3BOJIBHOTO yria Yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSATUAMU: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO; IIEJOE,
palMOHANBHOE, HPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonHsATh npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U peliaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonusaTh npeoOpa3zoBaHus LENbIX, PAMOHAIBHBIX W HPPALUOHATIBHBIX
BBID&XKCHUM WM  pemaTb OCHOBHBIE  THUIIBI  LEJBIX, pPAalMOHAIBHBIX U
MPPAlUOHAIBHBIX YPABHEHUIN U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA ISl PEIICHUSI MAaTEMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTe HAYKU U PeaIbHOM KU3HH.



MopenupoBarh peajibHble CUTYallMM Ha S3bIK€ aiareOpbl, COCTaBIATH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCIOIb30BAHUEM allapaTa ajreopsbl.

DyHKUUM U TPaPUKHU

OnepupoBaTh MOHATUSAMU: (QPYHKIUSA, CIIOCOOBI 3aJaHus (PyHKUMH, 00J1acTh
ONpeJieNieHHs] ¥ MHOXKECTBO 3HA4Y€HMM (QYyHKIUH, Tpaduk (YHKUUHA, B3aUMHO
oOpaTHbI€ (PYHKITUH.

OnepupoBaTh MOHATUSAMHU: YETHOCTb M HEUYETHOCTh (DYHKIMH, HYIH
(GYHKIMHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Wcnonb3oBaTh rpaduiku GyHKUUMA 715 pelIeHUs] ypaBHEHU.

Crtpoutb u uuTaTh rpaduku JUHEHHON (DYHKIMM, KBAAPATUYHON (DYHKIMH,
CTeNeHHOW (PYHKIIMU C 1IeJIbIM TTOKa3aTeJIeM.

Ucnonb3oBaTh rpagukd (QYHKIUN JUIsI  UCCIIENOBaHUSA MPOLECCOB U
3aBUCUMOCTEW NpPH PEIIeHUH 3aJa4 W3 JAPYrHX YUeOHBIX MPEAMETOB U peajbHOU
’KU3HU; BBIpAXATh (POPMYJIaMH 3aBUCHUMOCTH MEXIY BETUUHMHAMM.

Hauyana maTeMaTH4ecKOro aHaIM3a

OnepupoBaTh MOHATHUSMHU: [OCJIENOBATEIBHOCTh, apupMeTudeckas u
reOMETpPUYECKasi MPOrPECCHH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBalOIIash TIeOMETpHYecKast
nporpeccusi, cymma 0€CKOHEYHO YOBIBAOLIEH T€OMETPUIECKON ITPOrPECCU.

3a1aBaTh MOCIIEI0BATEILHOCTH Pa3IMUYHBIMU CIIOCOOAMU.

Hcnosp30BaTh CBOMCTBA NOCIE0BATENBHOCTEH U IIPOIPECCUM ISl PEILICHUS
peanbHbIX 3a7a4 PUKIIAJHOTO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOXKECTBO, OII€pallMU HaJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar Uil ONMCaHUs
peasibHBIX MPOLECCOB W SIBJICHUM, MPH peUIeHUM 3anad U3 JAPYrux ydeOHBIX
IIPEIMETOB.

OnepupoBaTh  MOHATUSAMH: ONpeleneHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh MOHATHSAMH: HATypaJIbHOE, I1I€JI0€ YHCJIO; HCIO0JIb30BaTh
NPU3HAKKU JICIMMOCTH LIEJIbIX YUCEII, PA3JIOKEHHUE YHCIIA HA MPOCTHIE MHOKHUTEIIN
JUJIS pEeIICHUS 3a/a4.

OnepupoBaTh NOHATUEM: CTENICHD C PAIMOHAIBLHBIM ITOKA3aTEIIEM.

OnepupoBaTh MOHATHUAMU: JorapudM UHCIa, ASCATHYHBIE M HATypaTbHbIE
norapu@mel.



YpaBHEHUS U HEPABEHCTBA

[IpumeHsATH CBOMCTBAa CTENEHWM i1 MpeoOpa3oBaHUsl  BBIPAKEHU;
ONEPUPOBATh TMOHATHUSAMH: IOKA3aTEJIbHOE YPAaBHEHUE W HEPABEHCTBO, PpELIATh
OCHOBHBIE THIIBI IOKA3aTENBbHBIX YPABHEHUIN U HEPABEHCTB.

BoinonHATh  npeoOpa3oBaHUs  BBIPAXKEHUN, COAEpPXNAIIMX Jorapu@msl;
ONEpUPOBATH MOHIATUAMU: JOTapUPMUUYECKOE YpaBHEHUE U HEPABEHCTBO; PEIATh
OCHOBHBIE TUIIBI JOTapU(PMUUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTte pemienus mpocTeNmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CHUCTEMA JIMHEHMHBIX YpPaBHEHUW U €€ PELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUH JUISl PEUIEHUS PAKTUYECKUX 3a/1a4.

HaxonuTe pemieHns MpoCTEMIIMX CUCTEM U COBOKYIHOCTEN PALMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallMM Ha fA3bIKE aire0pbl, COCTAaBISATH
BBIPDA)KCHUS, YpPAaBHEHHs, HEPABEHCTBA M CHCTEMBbI [0 YCJIOBHUIO 3aJayH,
UCCJIeI0BATh OCTPOEHHBIE MOJIEIH C UCTIOJIb30BAHUEM aIllapaTa ajreopsl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATUSMHU: Tepuoanyeckas  (QYHKIHUA, NPOMEKYTKH
MOHOTOHHOCTH (YHKIIMHM, TOYKH DOKCTpemMyMa (yHKIMHM, HauOoJblIee WU
HauMEHbIIIee 3HA4YeHHS (YHKIUU HAa TPOMEXKYTKE; MHCIOIb30BATh UX JUIs
UCCleI0BaHus (PYHKIIMH, 3aJaHHOU rpapUKOM.

OnepupoBaTh MOHATUSAMHU: TpadUKH MOKA3ATENBHOM, JIOrapuMHUUECKOW U
TPUTOHOMETPUYECKUX (DYHKIIMI; M300pakaTh UX HA KOOPJAUHATHOM IUIOCKOCTU H
UCIIOJIb30BaTh JJIsl PELICHNS] YPABHEHUM U HEPABEHCTB.

N3o00paxaTh Ha KOOPAMHATHOMN IIOCKOCTH T'padUKH JTUHEWHBIX YpaBHECHHI
Y HCIOJIB30BATH UX ISl PELICHUS CUCTEMBI JIMHEUHBIX YPABHEHUM.

Ucnonb3oBaTh rpadukd (QYHKIUN JUIsI  UCCIENOBAaHUSA TMPOIECCOB U
3aBUCUMOCTEN U3 IPYTUX yUYEOHBIX AUCIUILIHH.

Hayajia maTeMaTH4eCcKOro aHaIu3a

OnepupoBaTh MOHATUSAMH: HENPEPbIBHAS (YHKIHS; TPOU3BOAHAS (DYHKIINH;
MCITIOJIb30BaTh TEOMETPUIECKUN U (PUINUECKUIA CMBICT TPOU3BOTHOMN JIJISI PEIICHUS
3a/1ad.

Haxoauth npou3BoiHbIE 3JIEMEHTAPHBIX (DYHKINN, BEIYUCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUSA, YACTHOTO (PYHKIIHUHA.

Hcnonp30BaTh TPOU3BOAHYIO JIJIS1 UCCIIEOBAHUSA (DYHKIIMM HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHSATh PE3yIbTaThl HCCIEAOBAHUS K IOCTPOCHUIO TPAPHUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Uil HAXOXKICHUS HAWIY4ILIEro pELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-OKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATUAMM: [E€pBOOOpa3Hasi W  HMHTErpajl; IOHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



HaxomuTe mepBooOpa3Hble dJIEMEHTAPHBIX (DYHKIIHA;, BBIYUCISATH HHTETPAIT
o ¢popmyne Hotorona—JleliOnuia.

Pemate mpuknagHbie 3aaud, B TOM YHCJIE COIMATHLHO-DPKOHOMHYECKOTO U
¢u3ndyecKoro xapakrepa, CpeACTBaMi MaTEMaTHUECKOT'O aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnyecTBo yacos DJIeKTPOHHbIE
Ne (uu¢pposrIe)
i HaumeHnoBaHue pa3esioB ¥ TeM IPOrpaMMBbl Beero KonrtpoJbHbie IIpakTHYeckue 06pa3oBaTETbHbIC
padoThI padoThI pecypest
1 MHOk€eCcTBa pallHOHAIBHBIX U JIEHCTBUTEIbHBIX 14 1 0
yucell. PanmoHanbHble ypaBHEHUS! U HEPABEHCTBA
9 Oynkuuu u rpaduku. CTeneHs ¢ LeabiM 6 0 0
ITOKa3aTeIeM
3 Apudmernueckuil KOpeHb N—O CTETEeHH. 18 1 0
HppanmonanbHble ypaBHEHHUSI 1 HEPABEHCTBA
4 ®opMyJibl TPUTOHOMETPUU. TPUTOHOMETPUYECKHE 99 1 0
YpaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCHH 5 0 0
5 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 3 1 0
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0




11 KVIACC

Koun4yecTrBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iejioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Kontponupie | [lpaxtirieckite o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
CreneHsp ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
1 [lokazarenbHas ¢pyHkuus. [lokazarenbHble 12 1 0
YpaBHEHHUS W HEPABCHCTBA
Jlorapudmuueckas GyHKIIHS.
2 Jlorapudmuyaeckue ypaBHEHHS U 12 0 0
HEpaBEHCTBA
TpuronomeTprudeckre QyHKIIMH H UX
3 rpaduku. TpuroHoMeTpuiIecKue 9 1 0
HEpaBEeHCTBa
4 [IpousBonas. [IpumeneHne mpou3BoIHOM 24 1 0
5 WHTerpan u ero npuMeHEHHs 9 0 0
6 Cucrembl ypaBHEHUH 12 1 0
7 HarypanbsHble u 11e1bie yncia 6 0 0
3 HOBTOPGHI/IC, 0000111eHHEe, CHCTEMATU3AINS 18 5 0
3HAHUH
9 0 0 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

MHO3K€eCTBO, ONepaluy HaJl
MHOXecTBaMHU. [luarpamMmpl
Ditnepa—Benna

PammmonansHEIe YMCHa.
OOBLIKHOBEHHEIE U JECITUYHEIE
Ipo0Ou, MPOLIEHThI, OECKOHEYHbIE
MePUOANIECKUE APOOH

ApubdmMeTnueckue orneparuu ¢
paloHaIbHBIMU YHCIIAMHU,
npeoOpa3oBaHMs YHCIOBBIX
BBIPAKECHU U

[Ipumenenue npoOeii U MPOLIEHTOB
JUIS peIlieHUs TPUKIIATHBIX 3a7a4 U3
pPa3IMYHBIX OTpacieil 3HaHUU 1
peanbHOM KU3HU

Pemenune npukiaaHbixX 3a1a4 u3
pa3IMYHBIX OTpacieil 3HaHUuM 1
peanbHOM KU3HU

JlericTBUTENIbHBIEC YHCIIA.
PanmonaneHbie U HppallHOHAIIBHBIE
Yucia

ApupmeTrrueckue oneparum ¢




I[GflCTBHTCJIBHBIMPI qucJjiaMu

[TpuGnnxEHHBIC BEIYNCIICHUS,
MIpaBUJIA OKPYIJICHMS, IPUKUIKA U
OLICHKA PE3yJIbTaTa BHIYUCICHUI

TO)KI[CCTBa U TOXKICCTBCHHBIC
peoOpa3oBaHMs

10

HepaBeHcTBO, pellieHre HEpaBEeHCTBA

11

VYpaBHEHHE, KOPEHb YPAaBHEHUS

12

Meron uHTEpBaAIOB

13

Pemenne nensix u qpoGHO-
paIMoHaIBHBIX YPABHCHHUN 1
HEPaBCHCTB

14

KonTpomnbHas pabota no Teme 1no
teme"MHOKeCcTBa pallMOHATbHBIX U
JNeHUCTBUTENbHBIX YHCET.
PannonanbHble ypaBHEHUS U
HepaBeHCTBA'

15

OyHKIWMSA, CIIOCOObI 3aIaHHsI
¢dbyakuun. BzanmHo oOpaTHbIe

byHKIMH

16

I'paduk pynkuu. Obmactb
OTIPEJICIICHUs] © MHOYKECTBO 3HAYCHUI
¢byukuun. Hynu dyakium.
[TpoMexxyTKH 3HAKOIIOCTOSIHCTBA

17

YérHble 1 HeUETHBIE (QYHKIIUU

18

Crenens ¢ 1eIbIM [TOKA3aTENEM.
CrannaptHas Gpopma 3anucH
JEVCTBUTENIBHOTO YnCiIa




19

Hcnonp3oBanue moaxo et popmbl
3a11mucu HeﬁCTBHTGHLHBIX YHUCCII JIA
PEIICHHUA MMPAKTUYCCKUX 3a1a4 U
MMpCACTAaBJICHUA JAHHBIX

20

CrenenHast QyHKIHS C HATYpAITbHBIM
U OeNBIM HoKa3ateiieM. E€ cBoiicTBa
u rpaduk

21

Apudmernueckuil KOpeHb
HATypaJbHOWCTEIEHU

22

Brruncnenue apupmernyeckoro
KOPHS HATypaJIbHOM CTENEHU

23

CaoiicTBa aprMETHUECKOTO KOPHS
HAaTypaJbHOMN CTEIEHU

24

[IpumeHeHnne cBOMCTB
apu(PMETHIECKOTO KOPHS
HAaTypaJbHOW CTENIEHU MPHU
BBIYHCIICHUSX

25

[Ipumenenne cBOMCTB
apu(pMeTUIeCcKoro KOpHA
HaTypaJIbHON CTENEHHU IPH
peoOpa30BaHUU BbIPAKEHHM

26

Brruncnenue apupmMerndeckoro
KOPHSIMH N—OM CTeTNeHH

27

JeiicTBus ¢ apudMeTHUECKUMHU
KOpHSAMH N—OM CTENEeHU

28

YnpouieHue BbIpakeHUN
coJiepKalux apupmMeTHIecKue
KOpPHH N—OM CTENIEHH




JleicTBus ¢ apuPMETHISCKUMU

29 KOpPHSAMH N—OU CTENIEHU
[IpuMeHeHne CBOWMCTB

30 apumMeTHuecKoro KOpHs N—oit
CTENEHHU NP BHIYUCIICHUAX U
PeoOPa30BAHMSX BRIPAKCHHN

31 Pemrenne nppanmoHaiIbHbIX
YpaBHEHUU

32 Pemrenne nppanmoHaibHbIX
ypaBHEHUH rpaduuecku

33 CriocoObl pelieHus nppaluoHalIbHbIX
YpaBHEHUU

34 Pemrenne nppanmoHaIbHbIX
HEPaBEHCTB

35 Pemenue nppannoHanbHbIX
YpaBHEHU U HEPABEHCTB

36 CBoiicTBa KOpHS N-0¥ CTENEHU

37 CaoiicTBa u rpaduk KOpHS N-0i
CTETeHH
KounTponbnas pabora o teme

38 "Apudmerrndeckuii KopeHb N—oi
crenenu. ppanmoHanbHbie
ypaBHEHUS U HEpaBEeHCTBA"

39 Pannannasa mepa yrna. IloBopor
TOYKH BOKpYI Hayana KOOPANHAT.
Ilepexon oT paguaHHOM MeEpHI yria K

40 IpagyCHOM U OT IPalyCHOM K

paauaHHON




41

CuHyc, KOCHHYC U TaHT€HC
YHCIIOBOTO apryMeHTa

42

3HaKu CUHYca, KOCUHYCa U TaHT€HCa
YHCIIOBOTO apryMeHTa

43

3aBUCUMOCTb MEX/1y CUHYCOM,
KOCHHYCOM, TAHT'€HCOM U
KOTaHI'€HCOM OJTHOTO M TOTO XK€ yria

44

TpuronomeTrpuyeckue ToxaecTBa

45

CuHyc, KOCHHYC, TAaHT€HC U
KOTAHI'CHC YIJIOB d M - &

46

DOopMYJIBI CIOKEHUS

47

CuHYC, KOCHHYC M TAHT€HC IBOMHOTO
Y MTOJIOBUHHOI'O YTJIOB.

48

®opmyJibl IPUBEACHUS

49

CyMmma u pa3HOCTh cuHycOB. Cymma
U Pa3HOCTb KOCHHYCOB

50

[IpeobpazoBanue
TPUTOHOMETPUYECKHX BBIPAKEHHM C
MTOMOIIIBIO OCHOBHBIX (hOPMYT
Tpuronomerpuu. [IpoBepouHas
pabota

51

ApKCI/IHyc, APKKOCHUHYC U aPKTAHI'CHC
YHUCJIOBOI'O aprymecHra.

52

ApKCI/IHYC, APKKOCHUHYC U apKTAHI'CHC
JUI YyTJIOB A M - d

53

Tpuronomerpruyeckue ypaBHEHHUS.
Pemienue ypaBHeHUs COSX = a

54

Pemenne ypaBHeHus Sinx = a




55

Pewmenne ypaBHenus tgx = a u Ctgx =
a

56

Pemenne TpuroHoMeTpUYECKUX
YPaBHEHUH, CBOJIAILIUXCS K
KBaJIpaTHbIM. MeTo1 3aMEHbI
MEPEMEHHO M

57

Pemenne TpuroHoMeTprUYECKHX
YpPaBHEHUH Pa3JIOKEHUEM HA
MHOKHUTENH.

58

Pemienne TpuroHOMETpUYECKUX
YpaBHEHUN METOJIOM
peoOpa3oBaHMil C TOMOIIIBIO

hopmy

59

Pemienne TpuroHOMETPUYECKUX
YpaBHEHUH ¢ MMOMOIIbIO BBEICHUS
BCTIOMOTATEIBHOTO YTJIA.

60

KonTtponsHas paboTa o tTeme
"®opMyibl TPUTOHOMETPHUH.
Tpuronomerpuyeckue ypaBHeHuUs"

61

HOCJ’ICI[OB&TCJ'IBHO CTH, CIIOCO OBl
3alaHuA IOCJICA0BAaTCIIBHO CTEH.
MOHOTOHHBIE OCIEAOBATESILHOCTH

62

Apudmernueckas u reoMeTpruIecKas
nporpeccuu. Mcnons3zoBanue
MIPOTPECCUU IS PEIIEHUS PEAIbHBIX
3a/1a4 MPUKIAJHOTO XapaKTepa

63

beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccus. Cymma




0ecKOHEeYHO yOBIBatOIICH
reOMETPUYECKON IPOrPECCUH

64 dopmyra cI0KHBIX MTPOLICHTOB 1
[Tpumenenne Gopmyrna CI0KHBIX

65 MIPOLICHTOB MPH PEIICHUH 3a/1a4 U3 1
peanbHOM KU3HU
O0006111eH1E, CUCTEMATH3ALIHS

66 3HaHWH 32 Kypc anreOpbl 1 Haval 1
MareMmarrdeckoro aHanm3a 10 kimacca

67 Wrorosas koHTposbHasA paboTa 1
O0001enue, cucTeMaTH3aIus

68 3HaHUH 32 Kypc anreOpbl 1 Haval 1
MaTteMaTthudeckoro ananusa 10 kmacca

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KVIACC

KoandecTBO 9acoB

Ne Mara DJIeKTpOHHbIe U pPOBHIE
n/n Tewa ypoxa Bcero Kontpoabsie | Hpaxrieckue HU3yYeHHUs o0pa3oBaTe/ibHbIe pecypchl
padoTsbI padoThI
1 [Toka3arenbHble ypaBHEHUS U 1
HEpaBEHCTBA
5 Crenenb ¢ palliOHATIBHBIM 1
oKasarejaemM
3 CBolicTBa CTCTICHH 1
[IpeobpazoBaHue BBIpAKEHUH,
4 COJIEpXKaIIuX pariOHATBHBIC 1
CTETIeHU
[IpeoOpazoBaHue BBIpAKEHUH,
5 COJIepKaIUX pariOHATbHBIC 1
CTETIeHU
[IpeoOpazoBaHue BhIpaKEHUH,
6 coJIepKaIuX paroHaIbHbIC 1
CTETeHU
7 [Toka3zarenbHble ypaBHEHUS U 1
HEpaBeHCTBA
8 [TokazarenbHble ypaBHEHUS U 1
HEpaBeHCTBA
9 [Toka3zarenbHble ypaBHEHUS U 1
HEpaBEHCTBA
10 [TokazarenbHbIC ypaBHEHUS U 1
HEpaBeHCTBA
11 ITokazaTenpHast pyHKIMA, & 1




CBOIiCTBA ¥ rpaduk

KonTtposnsHas paboTa o teme
"CteneHs ¢ palMoHAIbHBIM

12 nokasaresnem. [lokazarenbHast
¢ynkuus. [lokasarenbHble
yYpaBHEHUS U HEpaBeHCTBA"

13 Jlorapudwm gucia

14 JlecATUYHBIE U HATypaJbHbIC
Jorapu(pmsl

15 [IpeoOpa3oBanue BbIpaskeHUH,
coJiepKalux jgorapudmel

16 [IpeoOpa3oBanue BbIpaskeHUH,
coJiepKalux jgorapudmel

17 [IpeobpazoBaHue BhIpAKEHUH,
cojiepKantux Jorapudmel

18 [IpeobpazoBaHue BhIpAKEHUH,
coJiepKaIntux Jorapudmel

19 Jlorapupmuueckne ypaBHEHHS U
HEpaBEHCTBA

20 Jlorapupmuueckue ypaBHEHHS U
HEpaBEeHCTBA

91 Jlorapupmuueckue ypaBHEHHS U
HEpaBEeHCTBA

99 Jlorapupmuueckue ypaBHEHHS U
HEpaBEHCTBA

23 Jlorapudmuueckas QyHKIM, €€
CBOIicTBa U rpauk

24 Jlorapudpmuueckast pyHkus, e




CBOIiCTBA ¥ rpaduk

Tpuronomerpuueckue GyHKIUH, UX

25 .
CBOMCTBA ¥ rpaduKu

26 Tpuronomerpuieckue GyHKIUH, UX
CBO¥CTBA U rpaduKu

97 Tpuronomerpuieckue GyHKIIUH, UX
CBOMCTBa U rpaduku

08 Tpuronomerpuieckue GyHKIIUH, UX
CBOICTBa U rpaduku

29 [TpumMeps! TPUTOHOMETPUIECKUX
HEPaBEHCTB

30 [TpumMeps! TPUTOHOMETPUIECKUX
HEPaBEHCTB

31 [Ipumepbl TPUTOHOMETPUUECKHUX
HEPaBEHCTB

39 [Ipumepbl TPUTOHOMETPHUUECKHUX
HEPaBEHCTB
KounTponbnas pabora no teme
"Jlorapudmudeckas QyHKITHS.
Jlorapudmuueckue ypaBHEHUS U

33 HEpaBeHCTBa. TpUrOHOMETPUUECKUE
(GyHKIMY 1 UX TpaduKy.
Tpuronomerpuyeckue
HepaBeHcTBA"

34 HenpepbiBHbIE QyHKIIUN

35 Metoa HHTEpBAJIOB /Il peleHHs
HEpaBEHCTB

36 Metoa UHTEpBAJIOB ISl pELICHUS




HEPABEHCTB

37 [IpousBoaHas GyHKIHH

38 [IpounsBoaHas GyHKIHH

39 I'eomerpuueckuii u puzndeckuii
CMBICJT ITIPOU3BOIHOM

40 I'eomerpuueckuii u puznyeckuit
CMBICJT IIPOU3BOTHOM

41 [Ipon3BOIHBIE HIIEMEHTAPHBIX
byHKINNA

42 [Ipon3BOIHBIE 3IIEMEHTAPHBIX
byHKINNA

43 [IpounsBoHas cyMMBl,
MIPOU3BEACHHUS, YACTHOTO (PYHKUINN

m [IpousBoHAS CYMMBI,
MIPOU3BEACHHUS, YACTHOTO (PYHKIIMA

45 [IpousBoHAS CYMMBI,
MIPOU3BEACHHUS, YACTHOTO (PYHKUIUN
[Ipumenenre mpou3BOIHOM K

46 HCCIeA0BaHUIO (PYHKIIMHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI
[IpumeHeHne Mpou3BOIHOM K

47 UccleoBaHuI0 (GYHKINI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI
[IpumeHeHne Mpou3BOTHOM K

48 WCCIeoBaHUI0 (QYHKIIMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

49 IIpuMeHeHne nNpon3BOIHON K

UCCIIeIOBAaHUIO (PYHKIIMHA Ha




MOHOTOHHOCTB U 3KCTPEMYMBbI

50

Haxoxneaue HaubonbIIEro U
HAaWMEHBIIIETO 3HAUCHUS (DYHKIIHH
Ha OTpe3Ke

51

Haxoxneaue HauboaplIero u
HAaWMEHBIIIETO 3HAUCHUS (DYHKIIHH
Ha OTpe3Ke

52

Haxoxneane HanOobIIero u
HaWMEHBIIIETO 3HAaYeHUsT PyHKIUM
Ha OTPE3Ke

53

Haxoxnenne HanOOJIBIIETrO U
HaWMEHBIIIETO 3HaYeHUs (PyHKIIUH
Ha OTPE3Ke

54

Haxoxnenne HanOoJIbIIErO U
HaWMEHBIIIETO 3HAYCHUS (DYHKITUH
Ha OTpe3Ke

55

Haxoxnenne HanOoJIBIIETrO U
HAaWMEHBIIIETO 3HAUYCHUS (DYHKIIHH
Ha OTpE3Ke

56

[Ipumenenue mpou3BOIHOM JIs
HAXO0XJACHUS HaWIYYIlEro pereHus
B MPUKJIAJIHBIX 3a/1a4ax, JIsl
OTpeIeJICHUsT CKOPOCTH IpoIiecca,
3aJJaHHOTO (POPMYIION WITH
rpauKkom

57

KonTposneHas paboTa o teme
"[IpousBoanas. [Ipumenenne
IIPOU3BOIHOM"




[lepBooOpa3nas. Tabmuma

58
nepBooOpa3HBIX
59 IlepBooOpa3nas. Tabmuma
nepBooOpa3HBIX
60 HHTerpai, reoMeTpUYECKUil U
(bu3NYeCKuil CMBICIT HHTETpajIa
61 HHTerpain, reoMeTpUYECKHil 1
(u3nuecKkuil CMbICT UHTErpaja
62 WHTerpain, reoMeTpUYECKHil 1
(buznuecKkui CMbICT UHTETpaja
63 Brrunciienue naterpaia no
dbopmyne Hetorona—JleitOHuIta
64 Brrunciienue naterpaia no
dbopmyne Hetorona—JleitOHuIta
65 Brrunciienue naterpaia mno
dhopmyne Hetorona—JleiiOHuIta
66 Brruncnenue uHTerpana no
dbopmyne Hetorona—JleiiOHuira
67 Cucrembl TUHEHHBIX YpaBHEHUH
68 Cucrembl TUHEHHBIX YpaBHEHUH
Pemenne npukiaaHbixX 3a1a4 ¢
69 OMOILBIK CUCTEMBI JIMHEWHBIX
ypaBHEHUM
Pemenne npukiaaHbixX 3a1a4 ¢
70 MOMOIIBI CUCTEMEI IMHEWHBIX
yYpaBHEHUH
71 CucTeMbl 1 COBOKYITHOCTH LEJIBIX,

palluOHAJIbHBIX, UPpPALIMOHAJIBHBIX,




MOKAa3aTeIbHBIX, TOTaPHPMHUECKUX
YPaBHEHUM U HEPABEHCTB

72

CucreMbl U COBOKYITHOCTH LIETbIX,
palrOHAIBHBIX, UPPALMOHAIbHBIX,
[10Ka3aTeIbHbIX, JOTapUPMUUECKUX
YPaBHEHUI U HEPABEHCTB

73

Cuctembl U COBOKYITHOCTH IIEJIBIX,
palMOHANIBHBIX, HPPALHOHAIBHBIX,
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX
YpaBHEHUN U HEPABEHCTB

74

CucreMsl 1 COBOKYITHOCTH LECJbIX,
palluOHAJIbHBIX, UppallUOHAJIbHBIX,
MOKa3aTeIbHbIX, JOTapUPMUUECKUX
YpaBHEHUIN U HEPABEHCTB

75

Hcnonws3oBanne rpadukoB GyHKITHI
IUTsl PEIICHUsT YPABHEHUH M CUCTEM

76

Hcnonws3oBanne rpadukoB GyHKITHI
JUTSl PEIICHUsST YPABHEHUH M CUCTEM

77

[Ipumenenne ypaBHEHUM, CUCTEM U
HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3aa4 U 3a7a4 U3
pa3IUYHbBIX 00JaCTe HAYKH U
peanbHOM KU3HU

78

KonTposnpHas paboTa o teme
"MHTerpan u ero NpuMEHEHN.
Cucremsl ypaBHeHU"

79

HaTypaJ'ILHLIe n OCJIbIC YKUClia B
3agadax U3 peaanoﬁ JKHN3HHU




HarypanbHble u 1ies1ble yncna B

80 3a7a4ax U3 peajbHOM KU3HU

81 HarypanbeHble u 1iesnble ynucna B
3a7a4ax U3 peajbHOM KU3HU

82 [Ipu3Haky JeIMMOCTH LIETBIX YUCEN

83 [Tpu3Haku JETMMOCTH MEIBIX YHCE

84 [Tpu3Haku JETMMOCTH MEIBIX YHCE
[ToBTOpenue, o6o0IICHNE,

85 CHUCTEMaTU3aIMs] 3HAHHM.
YpaBHeHus
[ToBTOpenue, 0600IICHNE,

86 CHUCTEMaTH3aIMs] 3HAHMH.
YpaBHeHus
[ToBTOpEeHnue, o600IICHNE,

87 CUCTEMATH3AIUS 3HAHWN.
YpaBHeHus
[ToBTOpEeHuEe, 0600IICHNE,

88 cUCTEMATU3ALUS 3HAHWM.
YpaBHenus
[ToBTOpEeHuE, 0600IICHNE,

89 cUCTEMAaTHU3alUs 3HAaHWM.
YpaBHeHus
[ToBTOpEHUE, 0000IICHNE,

90 cUCTEMAaTU3alUs 3HAHWM.
YpaBHeHus
[ToBTOpEeHnue, 060061IeHNE,

91 CHCTEeMaTH3aIus 3HaHUH.

Hepasencrsa




92

[ToBTOpEHue, 060061ICHNE,
CHCTEMAaTH3aIHs 3HAHWM.
HepasencrBa

93

[ToBTOpEenue, 06001ICHNE,
CHCTEMAaTH3aIs 3HAHWH.
HepasencrBa

94

[ToBTOpeHnue, o6o0IICHNE,
CHCTEMAaTH3aIis 3HAHWH.
HepasencrBa

95

[ToBTOpenue, 0600IICHNE,
cucreMarusanus 3Haguil. CUCTEMEI
YpaBHEHUU

96

[ToBTOpenue, o600IICHNE,
cucreMatusanus 3Haguii. CUCTEMEI
ypaBHEHU U

97

[ToBTOpEeHue, 0600IICHNE,
cuctemaTusanus 3HaHuil. OyHKuu

98

[ToBTOpEeHuEe, 0600IICHNE,
cucrtemaTusanus 3HaHuil. OyHkuu

99

Hrorosas koHTpoJIbHAsA paboTa

100

Hrorosas koHTposbHAsA paboTa

101

O0001Ienne, cucTeMaTH3aIus
3HaHUH 32 Kypc ajreOphbl 1 Haval
MaTeMaTh4ieckoro anamuza 10-11
KJIaCCOB

102

O0001Ienne, cucTeMaTH3aIus
3HaHUH 3a Kypc ajureOphbl U Haval
maremaruueckoro aaiausa 10-11




KJ1aCCOB

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
roCyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeIHero oliero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus nmporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTSHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEIHHOTO pPa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OOYCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOYUYEHHUsS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS JIPYTUX y4eOHBIX AUCIUIUIMH. Pa3BuTHe y 00ydarommxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEaTbHOTO M UACAIBHOIO, XapakTepe OTpaKeHUs
MaTEMaTUYECKOM HAyKOW SBIEHUA W TPOLECCOB pPEATbHOIO0 MHpPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MATEMAaTUYECKOT'0 MOJICTUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaluxcsi, a TaKKe KadeCTB MBIIUICHUS, HEOOXOAUMBIX HJisi aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBiIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, TaK Kak o00ECIeYnBacT BO3MOXKHOCTh H3YUYCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe MbIIUIeHHE, (GOPMHUPYEMOE TPU H3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/]ad, YMEHHE BBIABUTATH U OMPOBEPTaTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00MacTsIX nesATenbHOCTH dYenoBeka. OpueHTaIus 4elloBeKa BO BPEMEHU M
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPaXCHHUS OKPYIKAIOMIET0 MHpPA, YCIOBUE YCIEIIHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOU JESATEIBHOCTH,



ABJIAETCS. OJAHUM W3 NPOPECCHOHAIBHO BAXXKHBIX KAadyeCTB, MO3TOMY aKTyajbHa
3a7adya (HOpMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJHOCTH OOpa3HOTO MBIIUIEHUSI — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoenus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
HCTIOJIb30BAHUS  CUCTEMATHYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JCUCTBUH,
cnenuUYHBIX T€OMETPHUH, BOBMOXHOCTH YCIEIIHOI'0 MPOJIOJKEHNs 00pa30BaHUs
[0 CTIEUATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM T€OMETPHUH.

[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TNpe/lHa3Ha4Y€Ha IS
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha ypOBHE OCHOBHOI0 oOuiero oopazoBanus. Takum oOpa3om, oOydaromniyecs: Ha
0a30BOM YPOBHE JOJKHBI OCBOMTH OOIIME MATEeMAaTHMUYECKHE YMEHUS, CBS3aHHBIC
CO crneuu@uKoil TeOMETpUH U HEOOXOJUMBbIE Jii JXU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I'€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HMKHET HEOOXOJUMOCTh B T€OMETPHUYECKUX
3HAHMSX B MPOPECCUOHAIBHON JEATETHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEUUBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBHIMU 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

 popMupOBaHKE TIPEICTABIICHUS O T€OMETPUU KaK YaCTH MUPOBOM KYJIbTYPHI
¥ OCO3HAaHME €€ B3aUMOCBSI3H C OKPY>KAIOIIIUM MUPOM;

e popMupOBaHKE MPEICTABICHUS O MHOTOI'PAHHHUKAX M TellaX BpAICHHsS Kak
0 BROKHEUIIUX MATEeMAaTHYECKHX MOJEISAX, MO3BOJISIONIMX OMHCHIBATH U
U3y4aTh pa3HbIe SBICHUS OKPY>KAIOIIETO MUPA;

e popMupOBaHKE YMEHHUS paclIO3HABATH HA YEPTEKAX, MOJICTISIX U B PEAIbHOM
MUpPE MHOTOTPAaHHUKHU U TEJIa BPAICHUS;

 OBJIQJICHHE METOJAaMHU pEIICHUs 3a7a4 Ha MOCTPOCHHUS Ha HM300paKCHHSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e popMupoBaHHE yYMEHHS OMNEPUPOBATH OCHOBHBIMH  TOHATHSIMH O
MHOTOTPaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJIQJICHHE AJITOPUTMAMK PEIICHHS] OCHOBHBIX THUIIOB 3a7a4; (HOpMUpPOBaHUE
YMEHHS TPOBOANTH HECIOXKHBIC JOKA3aTEeIbHBIE PACCYKICHUS B XOJIC
pEeIICHHUs] CTEPEOMETPUYECKUX 3a7ad MW 3a7a4 C M[PAKTUYECKUM
coJlepKaHUEM;

e Pa3BUTHUE MHTEJUICKTYAIbHBIX U TBOPYECKHX CIOCOOHOCTEN OOydarouuxcs,
MMO3HABATEIFHON aKTUBHOCTH, MCCIICIOBATEIHCKUX YMEHUN, KPUTUIHOCTH
MBIIIICHUS;



e popmupoBanre (YHKIIMOHAIBHON TPAMOTHOCTH, PEJICBAHTHOW T'€OMETPUU:
yMEHHUE Paclo3HaBaTh MPOSIBICHUS T€OMETPUUECKUX MOHATUH, OOBEKTOB
Y 3aKOHOMEPHOCTEH B pEaIbHBIX )KU3HEHHBIX CUTYAIUSX U MIPU U3yUCHUU
IpYrux  y4eOHBIX  MPEIMETOB, MPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYJIUPOBATH UX HA SI3bIKE TEOMETPUU U CO3/1aBaTh
FCOMETPUYECKUE MOJICNIM, NPUMEHATh OCBOEHHBIH TIeOMETPUUYECKUI
anmapar s penieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIICHUBATh MOJIYYEHHBIE PE3YIIbTATHI.

OTAMYUTENBEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SBIISIETCS BKJIIOYEHHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEIeIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE WHTYUTUBHBIX MPOIIECCOB, MOTHUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEJIMETHO-
MPaKTUYECKON JesATeIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Y
yUaluxcss B Kypce€ CTEPEOMETPUU IMPOBOAMUTCS 3a CUET pEIICHUs 3ajJad Ha
CO37aHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJISAIHOCTh, a OINEepUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBICYEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEP KaHUSI.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl U KOOPAMHATHI B MPOCTPAHCTBEY». POPMUPOBAHUE JIOTUYECKUX YMEHUMN
pacrpenensieTcs HE TOJbKO 10 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
0o0y4eHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMmbl, pacupenelEHHBIM [0 ToaaM OO0y4YeHus,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATUSMHU U HABBIKAMH OCYHIECTBIISNIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OO0YUYaIOMIUXCS, PACIIUPSS |
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a Ba rojia 00ydyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anmHOe pacnosio)keHue MNpsIMBIX B IIPOCTPAHCTBE: IIEPECEKArOIIUecs,
napajuleibHble W CKpeluuBaroluecss InpsMmble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJIICHHBIMU CTOPOHAaMM; YIoJl MEXAY NpPsAMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lIpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenurne; MoCTpPOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPHEHIUKYIAPHON IUIOCKOCTU. YTIBI B IPOCTPAHCTBE: YrOJl MEXAY INPIMON U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IlepnieHAUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHAUKYISAPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
IIPU3Ma; TPaHU U OCHOBAHUS INPU3MBI; MpsMas U HAKIOHHAs NPU3MBbI; OOKOBas U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE MUPaMU/Ibl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; IPAaBUIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl NOpu3Mbl M nupamuibl. [IpaBunbHbIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBUJIBHAS NMPaMHUJA; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlpencraBieHue o mNpaBWIBHBIX MHOIOTPAHHUKAX: OKTadIp,
nojeKka’ip U ukocasap. CeyeHust npu3Mbl U TUPAMHUJIBL.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHIAX, MapaJuIeIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaasr OOKOBOM MOBEPXHOCTM M TMOJHOM MOBEPXHOCTH MPSIMOM IPHU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaar OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHPAMMIIBI,
TeopemMa o MiIomaau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyroriue UITUHAPUIECKON
MOBEPXHOCTH, OCh UIWJIWHIPUYECKOW TOBEpXHOCTH. [lunmuHAp: OcCHOBaHWS U
OOKOBasi TMOBEPXHOCTh, OOpa3yrolas M OCh, IUIONIaJh OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlIuHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue U BbICOTa; OCHOBaHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTH ChEpHI.
B3aumnoe pacrnonoxenue chepbl U IMIIOCKOCTH; KacaTelabHas MIOCKOCTh K cepe;
I0a b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka NUIMHApPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAI B MHOTOTPAHHHUK, WU TEJO
BpallCHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJIFHOTO Tapajuienenurena u cieactBus u3 He€. OO0BEM HUIUHAPA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennss nwiIMHApa (OapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuyiebHOE OCHOBAHUIO W MPOXOASIIEe 4Yepe3 BEPIINHY), CEUEHUs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. Cl0oKeHUE U BBIYUTAHUE BEKTOPOB.
YMHOXeHHEe BEKTOpa Ha 4yucio. Pa3noikeHne BeKTOpa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaMm. [lpaBuno mapamienenunena. Pemienwe 3amay, CBSI3aHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJMHATax. Yroa Mexay Bekropamu. CKalaspHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienrne yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KOOpIMHAaTHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO FPAXKIAHCKON MO3UIIMKU 00YYaIOIIEeTOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMM HWHCTUTYTAaMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHMCKON MaTeMaTUYECKON IIIKOJIBI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHHUS, DJTHYECKOTO  IIOBEICHUA,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pELIEHHU, paccyKXICHUM;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HMHTEpecax 370poBoro U 6e3omacHoro obpasa KW3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAITEHO-YKOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXKHBIX TIOCIICJICTBUH JUISI OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIE pe3yJIbTaThl OCBOEHHUS MPOrpamMMbl y4eOHOTo MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenwvhvie  Oeticméus,  0becneuuUsaOm
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

 BBISIBIIAITh M XapaKTEPU30BaTh CYIECTBEHHBIC MPU3HAKA MATEMATHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCIIpUHUMATh,  (QopMyIHpoBaTh ©  NPEOOpa3OBBIBATh  CYXKIICHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

eBBISIBIIAITH ~ MAaTEeMAaTHYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM I BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
[IPOTUBOPEUHNIL;

e I€JIaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKHU, JAEIYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IPOBOJIUTH CaMOCTOSITEJILHO JI0Ka3aTesbCTBA MaTeMaTUYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATh apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BBIOUPATh CMOCOO pelieHuss y4eOHOW 3amaur (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTeabckue 1eiicCTBUS:

¢ ICTIOJIH30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUI HMHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

¢ IPOBOJIUTH CAMOCTOSITENIbHO CIJTAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEIOBAHHE
[0 YCTaHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa, SIBJICHUS,
IpoIecCca, BBISIBICHUIO 3aBUCHUMOCTEM MEXAYy OOBEKTaMH, SBICHUSIMH,
IPOLIECCAMU;

* CAMOCTOSITENIBHO (OPMYJIMPOBAaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

* [[POrHO3UPOBATh BO3MOKHOE pa3BUTHE IIPOLIECCa, a TaKXKE BbBLABUIaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIITH 1e(pUIUTH MHPOPMAIUH, TaHHBIX, HEOOXOIUMBIX Ul OTBETa Ha
BOIPOC U JUJIS PELICHMS 3a]a4H;

e BEIOMpATh MHPOPMAIUIO U3 UCTOUHUKOB Pa3IMYHBIX TUIIOB, AaHAJU3UPOBATH,
CUCTEMAaTU3UPOBaTh W HHTEPIPETHUPOBATH HHGOPMAILUIO Pa3IMYHBIX
BUJOB U (OPM IIPEJICTABICHUS;

 CTPYKTYpUPOBaTh MH(OPMAIIHMIO, MPEACTaBIATh €€ B pazIU4HbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

* OLICHUBATH HaJEXHOCTD uH(popmManuu o CaMOCTOATEJIEHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



¢ BOCIIPUHUMAThL U (DOPMYITUPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBUSIMHU
U TEeIIMU OOIIEHUs; SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO XOIY
perIeHus 3aa49¥, KOMMEHTHPOBATh MTOJIYICHHBIA PE3YNIbTAT;

eB X0JI¢ 0OCYXJEHUS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXITaeMON TEMBI,
IpOOJIEMBI, peIIacMoi 3aJa4M, BICKA3bIBATh HUJIEH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS; COIMOCTAaBIATh CBOM CYXKICHUS C CYXKICHUSAMH JPYTHUX
YYACTHUKOB JTHAJIOTa, OOHAPY)KMBATh PAa3IM4Me W CXOACTBO IO3HIIHI; B
KOppeKTHOU (hopme hOpMYITUPOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;

o IPEACTABIISITh PE3YNIBTATHI PEIICHUS 3a7a4M, IKCIIEPUMEHTA, UCCIIC0OBAHMSI,
NIPOEKTa; CaMOCTOSITEIBHO BHIOMpATh (OpMaT BBICTYIUICHHS C Y4ETOM
3a]1a4 MPEe3eHTAINH U OCOOCHHOCTEH ayAUTOPHH.

CoTpyaHu4ecTBo:

e IOHUMATh W HCIIOJIH30BATh MPECUMYINECTBA KOMAHIHOW M WHIUBHUIYaTbHOM
paboOThI TMPHU pENICHUH YYEeOHBIX 3aJlay; MPUHUMATH IICJIb COBMECTHOM
JEATENBHOCTH, IUIAHUPOBATh  OPTraHM3AIlI0  COBMECTHOW  paboTHI,
pacmupeneniaTh BHIbI padOT, JOTOBApUBATHCS, OOCYXKAATh MPOIECC U
pe3yabTat paboThl; 0000111aTh MHEHHUS HECKOIBKUX JIFO/ICH;

e y4aCTBOBATh B TPYNIOBLIX (hopMmax padboThl (0OCYXIEeHHS, OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W WHBIC); BBIIOJHATH CBOI YacThb pabOThl U
KOOPJIMHUPOBATH CBOM JEHUCTBUSA C JPYTUMH YJIeHaAMU KOMAaHJIbI;
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHUS.

3) Vuusepcanvnvie  pezynamuenvle Oeticmasus, obecneuusarom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.

Camoopranusanus:

e COCTABJIATH TUIAH, aJITOPUTM PELICHUS 3a/1a4u, BEIOUPATh CIIOCOO pelIeHus ¢
y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4ETOM HOBOU
UH(POPMAIIHH.

CaMOKOHTPOJIb:

eBIIAJICTh HAaBBIKAMHU  [IO3HABATENIBHOW  PEQIIEKCUU KaK  OCO3HAHMS
COBEPIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BIQJETh CIMOCOOAMHM  CAMONPOBEPKH, CAMOKOHTpPOJSI Tpolecca U
pe3ynbTaTa penieHus MaTeMaTHIECKON 3a71a4H;

o IPEABUACTH TPYTHOCTH, KOTOPHIE MOT'YT BO3HUKHYThH MPH PEIICHUH 3a]1a4H,
BHOCUTH KOPPEKTHBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB,
JTAaHHBIX, HAMICHHBIX OMTMOOK, BHISBICHHBIX TPYIHOCTEH;



¢ OLICHUBATh COOTBETCTBUE pE3yJbTaTa LEIM M YCIOBHUSAM, OOBACHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPAMasi, IIIOCKOCTb.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJ, TpPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, PABUIBLHBI MHOTOT'PDAaHHUK.

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (NIHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TTapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOMpas OCHOBaHUS  JyIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKU; TIPSMbIC U HAKJIOHHBIC MPU3MBI, TTapaslIeIICITUIIC/IbI ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH NPUHITUTIBEI TOCTPOSHUSI CEUCHU M, UCIIOIB3YsI METO/I CIEOB.

CtpouTh CEUe€HHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PHUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3liaM Wiu
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEHICHUHU
CTaHJIAPTHBIX MAaTEMAaTUYECKUX 3a7a4 Ha BBIYUCIICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAaHIAPTHBIX MAaTEMAaTHYECKMX 3a7ad Ha BBIUYHUCICHHUE YIJOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIMOM W IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00BEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
TJIOIIAISIMU TTIOBEPXHOCTEH, 00bEMaMU MTOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypax, MPEJCTABICHHYIO Ha YepTexax U
PUCYHKaXx.

[IpumensTy reoMerpuueckue ¢GakThl ISl PEIICHUS] CTEPEOMETPUUYECKHUX
3a71a4, MPEANoIararMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT,  mpoCTEWIIME MPOTPaMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aa4.

[IpuBOIUTE TpPUMEpPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTYyallud W TPUMEHSATh HW3YYEHHBIE TIOHATHS B IIPOLIECCE IMOMCKA PEIICHUS
MaTeMaTH4YeCKl CPOPMYJTUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEabHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUHM U TeOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a71a4M, CBA3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUYMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs TMOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHAP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKOI MOBEPXHOCTH, KOHYC; C(heprudecKasi MOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (IUIMHIP, KOHYC, cdepa U map).

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJI0H, OCHOBAaHUE ILIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOIMIAMM  TOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIH B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WM TEJO
BpAIICHMSI.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIONIAJIMH MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekath, HHTEpHNpPETUPOBATH U NPeoOpa3oBBIBaTH HHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJIHATE JEUCTBHUS CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpPA, YIrojl MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, pPaCKIaAblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensTe reomeTpuueckue (aKThl NS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiine reoMeTpUYecKUE 3a1adud Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10KAa3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOLIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM aJIrOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHJIAPTHBIX MAaTEMATUUECKUX 3a1a4.

[IpumeHaT, mpocTeiiMe NpPOrpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOAUTE TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MONy4YEHHBIC 3HAHUS HAa IPAKTUKE: aHAIU3UPOBATH pPEabHbIC
CUTyallUM W IPUMEHSATh W3YYCHHBIE TMOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
HCIIOJIb30BaHUEM F€OMETPUUYECKUX MOHITUI U TEOpEM, amnmnapara aiareOpbl; penarb
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aejioB U TeM (undposbie)
Kourpoububie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
1 BBenenne B ctepeoMeTpuio 10 0 2
5 [IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1 0
[TapanienbHOCTh NPSAMBIX U MJIOCKOCTEN
3 HepneH)IminpHOCTb MPSIMBIX H 12 0 0
II0CKOCTE
4 VYTibl MEXIY IPSIMBIMU U TJIOCKOCTSIMU 10 1 0
5 MHororpaHHuKH 11 1 0
6 OO6BEMBI MHOTOTPAHHUKOB 0 0
7 [ToBTOpEHME: CEUCHMS, PACCTOSTHUS U YTJIIbI 1 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 2




11 KVIACC

KoJsimyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB 1 TeM uugpoBbie
Ne i/ pasit Konrpoabubie | IlpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoTsbI
pecypchl
Tena Bpamienus 12 0 0
OOBEMBI TEN 5 1 0
BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 0
[ToBTOpeHue, 0600IICHNE, 5 1 0
cUCTEeMaTH3anus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
N Koun4yecTBo yacos JJleKTPOHHBbIE HU(PPOBbIE
11/_11 Tema ypoka Beero Konrpoasubie | IIpakTuuyeckue nsg‘?::nﬂ o0pasoBaTejibHbIe
padoTsI padoThbI pecypchl
OCHOBHBIC TIOHATHS CTEPEOMETPHU:
1 TOYKa, MpsiMasi, INIOCKOCTh, 1 0 0
MIPOCTPAHCTBO.
[IpaBuna n3o0paxkeHus: Ha pUCYHKax
2 MJI0CKOCTEH, MapaleNIbHbIX IPSIMBIX 1 0 0
(0Tpe3KoB), cepeuHbI OTPE3Ka
3 [TousTHS: TIepeceKaronuecs TIOCKOCTH, 1 0 0
MepeceKaroIInuecs mpsiMasi ¥ IIOCKOCTh
4 Mpuororpanauku. M3o00paxeHue 1 0 0
MHOTOTPaHHUKOB.
N300pakeHne MHOTOTPaHHUKOB Ha
5 MMPOEKIIMOHHBIX YEPTEIKAX. 1 0 1
[IpakTudeckas padora
Ky®0, ero pa3BépTku 1 MOaeIH 0 0
[Mupamuna, e€ pa3BEPTKU U MOACTIH 0 0
AKCHOMBI CTEPEOMETPHH U CIICICTBUS
8 1 0 0
U3 HUX
Ceuenue Ky0a MIOCKOCTHIO,
9 MPOXOJAIIEH Yepe3 TP 3aJaHHbIE 1 0 0
TOYKH
10 [TocTpoenue ceueHmii kyba METOA0M 1 0 1

ciacaa. HpaKTI/I‘-IeCKaH pa60Ta.




11

B3anMHOe€ pacnoiokeHue NpsiMbIX B
IIPOCTPAHCTBE.

12

[TapamiensHbIe IpsiMBIE B
MPOCTPAHCTBE; NAPATUIENTBHOCTD TPEX
IIPAMBIX

13

[TapannenpsHOCTh NPSMOM U TNIOCKOCTH

14

CkpemuBaromyecs npsiMble

15

VYTIuBl ¢ COHANPaBICHHBIMUA CTOPOHAMH.
YroJs1 MeX 1y IPSMBIMU B IIPOCTPAHCTBE

16

HaxosxieHne yria Mexay NpsiMbIMHU B
MIPOCTPAHCTBE

17

[TapamienpHOCTB MIIOCKOCTEM:
napaiesIbHble IIOCKOCTH

18

CaolicTBa napajuieNibHbIX MJIOCKOCTEMN

19

[Ipocreiimre TpoCTpaHCTBEHHbBIE
(uryphl Ha TUIOCKOCTH: TETpa’ip, KyO,
napasuiesienumnes

20

[TocTpoenue ceuenuii kyoa u
napajuiesienuneaa

21

[TocTpoenue ceuenuii TeTpasipa

22

KontponbHas padota o teme "lIpsimbie
Y TUIOCKOCTH B MIPOCTPAHCTBE.
[TapanienbHOCTh MPSAMBIX U
mjaockocTein"

23

[leprienauKynsipHbIE IPsIMBIE B
IIPOCTPAHCTBE

24

[apannenbHble npsMble,
MEPIEHIUKYIIIPHBIE K IIJIOCKOCTU




[Ipu3Hak nepnesauKyIspHOCTH IPSIMOI

25
U TJIOCKOCTH

26 Teopema 0 IpsIMOM NEPIIEHIUKYIIIPHON
TIJIOCKOCTH

97 [TepnieHIUKYIAPHOCTD MPSMBIX U
IIJIOCKOCTEMN

28 [lepnieHIuKyNsp 1 HAKIIOHHBIE

29 PaccrosiHue OT TOUKH 10 TIOCKOCTH

30 [TeprienquKyIsip U HAKJIOHHBIE:
paccTosiHuEe OT TOYKH JI0 TUIOCKOCTH

31 [TepnienquKyssip U HAKIOHHBIE:
paccTosiHUE OT MPSIMOM JI0 TNTIOCKOCTH
[TepnienquKyssip U HAKIOHHBIE:

32 paccTosTHUE OT TOYKHU JI0 TNIOCKOCTH,
paccTosiHUE OT MPSMOU JI0 TNIOCKOCTH

33 Teopema o TpEX mepHeHANKYIIPAX
[IpoBepounas paboTa o teme

34 "[leprieHIUKYIASAPHOCTH TMPSIMBIX U
mockocTen"”

35 VYTIibl B IPOCTPAHCTBE: YTOJI MEXKIY
MPSIMOM U TIOCKOCTBIO
Teopema o0 TpEX NMepHEeHAUKYISIPAX.

36 HaxoxpaeHnue yria Mexay npsiMon U
MJIOCKOCTBIO

37 Pemenue 3a1ay Ha MpuMeEHEeHHE
TEOPEMBI 0 TPEX MEePHEHANKYIIPaAX

38 JIBYrpaHHBIN yroJi, TMHEHHBIN yroi

JIBYIPAaHHOTO yria




39

[TeprieHAMKYASIPHOCTD MIOCKOCTEN

40

[Ipu3Hak nepneHuKyIspHOCTH ABYX
IJIOCKOCTEN

41

[IpsAMOYrOIBHBIN MTapauIeIeuIIe
CBOMCTBO I'paHel, pedep, yIriioB

42

[IpsAMOYTOIBHBIN NapauIeNICIUIIE .
CBOJiCTBO MaroHanu

43

[lepneHUKYISIPHOCTD NPSAMBIX U
IIJIOCKOCTEHN. YTJIbl MEXKIY NPSMBIMU U
IIJIOCKOCTSIMHA

44

KonTtponsHas pabota no temam
"[leprieHIMKYASIPHOCTD IPSIMBIX U
LAl

IJI0CKOCTEN" U "YTIIBI MEX Ty IPSIMBIMH
U IUTIOCKOCTSIMH "

45

IlonsaTue MHOI'OrpadHHrkKa, OCHOBHEIC
OJICMCHTBI MHOI'OI'paHHUKA.

46

[Ipu3ma: N-yronbHas npu3Ma; rpaHu U
OCHOBAaHUS IPU3MBL; MIpsIMAst U
HaKJIOHHAsI IPU3MbI; OOKOBAs U MOJIHAS
MTOBEPXHOCTb MTPU3MBI

47

[Mapannenenunen, NpsIMOYTOJIbHBIN
napaJuieNienumne/ U ero CBoiicTea

48

anaMI/ma: N-yrojibHas nMMpamMua,
I'PaHHd U OCHOBAHHC ITMPaAMUIbI;
OOKOBas U MOJIHAs MMOBEPXHOCTH
nrupaMHuabl; IIpaBUJIbHAA U yceqéHHaﬂ
nupaMuga

49

HpaBI/IJ'ILHLIC MHOT'OT'paHHUKU: IOHATUC




HPaBUILHOTO MHOTOIPAHHUKA;
HpaBUIIbHAS IPU3MA U ITPABHIIbHAS
NUPaMUIA; IPABHIbHAS TPEYTOJIbHAS
NUpaMKa U IPAaBHJIBHBIA TETPadap;
KyO

50

[IpencraBnenue o NpaBUILHBIX
MHOTOIPaHHUKaX: OKTA3p, 10JAEKadp
U MKOCaIp.

51

CuMMeTpHs B IPOCTPAHCTBE:
CUMMETpHUS OTHOCUTEIIBHO TOYKH,
MPAMOM, TIIOCKOCTH. DJIEMEHTHI
CUMMETpPUHU B TUpAMUJIAX,
rapajuieJenuIe ax, MpaBuiIbHbIX
MHOT'OTpaHHUKAX

52

Brruucnenune 3nmeMeHTOB
MHOTOTPaHHUKOB: p&0pa, TuaroHasm,

YTJIBI

53

[Tmomaabs 60KOBOM MOBEPXHOCTH H
MTOJTHOU MOBEPXHOCTH MPSMOM TTPU3MBI,
IIJIOIAIb OCHOBAHUH, TEOpEMa O
OOKOBO MOBEPXHOCTH MPSIMOU MPU3MBI

54

[Tmomaae 60KOBOY OBEPXHOCTH H
MMOBEPXHOCTH MPABUIILHOM MUPAMHU/IBI,
TeopeMa O IJIOMAIu OOKOBOM
MOBEPXHOCTU YCEYEHHOU MUPAMMU/IBI

55

KonTponeHas paboTa o teme
"MHororpaHHuKu"

56

ITousarue 00 00Béme. CBolicTBa
00BEMOB




O0BEM Kyba, MPAMOYTOIBHOTO

57 1 0 0
napaiesienumnesa.
58 O06BEMCOCTAaBHOTOMHOTOI'PaHHUKA 1 0 0
59 OO0BEM 1 III0IIA/Ib TOBEPXHOCTHU 1 0 0
COCTaBHOTO MHOTOT'paHHHKA
60 OO0BEM TTHpaMHUJIBI 1 0 0
61 OO0BEM MPU3MBI U TUPAMMU/IBI 1 0 0
62 Berancnenneo0bEMOBTEN 1 0 0
63 OO6BEMBI MHOTOIPAHHUKOB 1 0 0
KonTponbnas pabora o teme
64 [TpoBepounas padota "OOBEMBI 1 0 0
MHOTOTPaHHUKOB"
[ToBTOpEeHME, 0600IIEHNE
65 cucteMaruzanus 3HaHui. [loctpoenHue 1 0 0
CE€YEHU B MHOTOTPAaHHHUKE
[ToBTOpEeHME, 0600IIEHNE
cucTeMaTH3alus 3HaHui. Beruuciienue
66 PaCCTOSIHHIA: MEXK/Y IBYMSI TOYKAMH, OT 1 0 0
TOYKH JIO MPSMOM, OT TOUKH 0
TUIOCKOCTH, MEXKTY CKPEIUBAIOIIIUMUCS
MPSIMBIMH
67 Htoropas koHTpoOJIbHAS paboTa 1 1 0
[ToBTOpEHME, 0000IICHNE
cucTeMaTH3alus 3HaHui. Beruuciienue
68 YTJI0B: MEXKIY CKPEIUBAIOIIUMUCS 1 0 0

MPSIMBIMH, MEXTY IPIMON U
IJIOCKOCTBIO, ABYTPAHHBIX YIJIOB, YIJIOB
MEXAY IIOCKOCTSMHU




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68




11 KVIACC

Ne
n/n

Tema ypoka

KoandecTBO 9acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

Cdepa u map: neHTp, paamnyc,
JMaMeTp; TUTOTIA b
MTOBEPXHOCTHU chepsl

B3anmHoe pacrnionoxenue
chepsl 1 MIOCKOCTH;
KacaTeJbHast MII0CKOCTh K
cdepe; miomaab cheps

N3obpaxenue chepsl, mapa Ha
mwiockoctu. CeueHus mapa

[unmuaapudeckas TOBEPXHOCTH,
00pa3yromue MHIHHIPUICCKOM
MOBEPXHOCTH, OCh

MWIAHIPUYIECKOH MOBEPXHOCTH

Hununaap: ocHoBaHUS U OOKOBast
MIOBEPXHOCTh, 00Opa3yromas u
OCb; IJIOMIa] > OOKOBOM U
MIOJIHOM MOBEPXHOCTH

N300paxkenue nunuHapa Ha
IIoCKOCTH. Pa3zBépTka
uunuHapa. CedeHus MUIMHIpa
(TIIOCKOCTHIO, MapalIeIbHOM
WM NIEPIEHIUKYISIPHON OCH
WIHH]IPA)




Konnueckas noBEpXHOCTb,
o0Opa3yrIne KOHUIeCKOU
IIOBEPXHOCTH, OCh U BEPIINHA
KOHMYECKOW IMOBEPXHOCTH

Konyc: ocHOBaHue U BepuInHa,
oOpa3yroinas U 0Ch; IJIOMAIb
OOKOBOI M TOJTHOM
IIOBEPXHOCTHU

VY ceu€HHBI KOHYC:
00pa3syrolue 1 BBICOTA,;
OCHOBaHUS U OOKOBast
MTOBEPXHOCTh

10

N306paxkenue koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (TUIOCKOCTBIO,
MapajjieIbHOM OCHOBAHUIO, U
IJIOCKOCTBIO, MPOXOASIIEH
4yepe3 BEePIIUHY)

11

KomOunarmus Ten BpamieHus u
MHOTOTPaHHUKOB

12

MHoOrorpaHHuK, OMUCaHHbIN
okoJ1o cepsr; chepa,
BNHCaHHAs B MHOTOIPAHHUK WJIH
B TEJIO BPAILICHUS

13

TTousarue 00 00péme. OCHOBHEBIE
CBOIicTBa 00BEMOB TEI

14

O6BEéMUMINHIPA, KOHYCA

15

O06BEM mapa u miaomaas chepbl




16

[TonoGHbIe TENa B
npoctpancTBe. COOTHOIICHUS
MEKTy TUTOINAISIMA
MMOBEPXHOCTEH, 00BEMAMHU
MOJOOHBIX TEJ

17

KonTtposnsHas paboTa o Temam

"Tena Bpamenus" u "OObeMbI

Ten"

18

BekTop Ha III0CKOCTH U B
MPOCTPAHCTBE

19

Crno)xeHne U BLIYUTAHHE
BEKTOPOB

20

YMHOKEHHE BEKTOpPA HA YUCIIO

21

Paznoxenue BekTopa 1o Tpém
HEKOMIJIaHAPHBIM BEKTOPaM.
[IpaBuno napamienenunena

22

Pemenne 3amad, cCBSI3aHHBIX C
MPUMEHECHHUEM TTPaBUJI JCHCTBUI
C BEKTOpaMu

23

[IpsimoyromnpHas cucrema
KOOpJUHAT B MPOCTPAHCTBE.
Koopaunatsl BekTopa.
[Ipocreiimme 3aga4un B
KOOpJIuHaTax

24

Yroa Mexy BEKTOpaMH.
CkansipHO€ MpOU3BENECHUE
BEKTOPOB

25

Brruncienue YIJIOB MCXKIY




MPsAMBIMHA U IIJIOCKOCTAMUA

26

KoopaunaTHO-BEKTOPHBIN
METO/1 IIPU pELICHUU
r€OMETPUUECKUX 3a/1a4

27

KonTtposnsHas paboTa o teme
"BeKTophl U KOOpAUHATHI B
npocrpaHcTae”

28

[ToBTOpEeHuUe, 0600IICHNE U
cUCTEMaTU3alus 3HAHUMN.
OcHoBHbI€ (HUTYpBI, PAKTHI,
TEOpPEMBI Kypca IJIaHUMETPUU

29

[ToBTOpEeHUE, 0600IIEHNE 1
CHCTEeMaTH3aI1s 3HAaHUH.
OcHoBHbIE (HUTYPBI, (PAKTHI,
TEOPEMBI Kypca TUIAHUMETPUH

30

[ToBTOpEeHUE, 0600IIEHNE U
cUCTeMAaTH3alysI 3HaHUH.
3amauu IIaHUMETPUH U METO/IbI
UX pelIeHUs

31

[ToBTOpEeHUE, 0600IICHNE 1
CHUCTEMaTH3aIMs] 3HAHWH.
3aauu IIAaHUMETPUH U METO/IbI
UX PEIICHUS

32

[ToBTOpEHUE, 0000IICHNE 1
CUCTEMaTH3aIUs 3HAHHH.
OcHoBHBIE (UTYpHI, HaKTHI,
TEOPEMBI Kypca CTepeOMETPHH

33

Htoropas KOHTPOJIbHAasA pa60Ta




34 [ToBTOpEHue, 0600IICHNE U

CUCTEMAaTU3alus 3HaAaHUHN

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

MaremaTuka: anrebpa 1 Hayajga MaTeMaTHYeCKOTr0 aHaIu3a, FeOMETPHSL.
I'eometpus 10-11 kmaceel : yueOHUK 111 00111€00pa30BaTENbHBIX OPraHU3aluH :

0a3oBbIi 1 yrayosnenHsiit ypoBuu /JI.C.Atanacsa u ap. M. : [Ipocsemienue

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

MaremaTuka: anredpa U Hayalla MAaTeMaTUYECKOTO aHAIN3a, TEOMETPHSI.
I'eometpus 10-11 kaccel : yueOHUK 11 00111€00pa30BaTENbHBIX OPraHU3aUH :

0a30BbIi 1 yrayosenHsiid yposuu /JI.C.Atanacss u ap. M. : [IpocBenienue

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET



MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
MuHHCTEPCTBO 00pa30BaAHUs, HAYKH U MOJIOJAEKHOM MOJTUTUKHU
Kpacnogapckoro kpas
MyunuuunajabHoe oopaszoBanue [laBioBckuii paiion
MyHununajibHoe aBTOHOMHOE
o0meo0pa3oBaTe/IbHOE YUPEKACHUE
cpeaHsisi 001eo0pa3oBaTesibHas mMKoaa Nel(

uMeHH AJiekcest AslekceeBuda 3abapsl ctanunbl [1aBioBckoil

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
PykoBogurens IIMO 3aMecTuTeNnb qupekrtopa  aupekrop MAOY COIII
y4uTEIEH MaTEMATUKH, mo YP NelO um. A.A.3abapsi CT.
uH()OpMaTUKHU U PU3UKHU [TaBoBCcKOM
[Ilepuenko A.C

ITmenununas JI.A Ecunenxo T.H
npoToko 3acenanus [LHIMO nmpuka3 Nel ot «31»
Nel ot «30» aBrycra2023 r. aBrycra2023 r.

PABOYASA ITPOTPAMMA
(ID 590077)

yueOHoOro npeamera «BeposiTHOCTh M CTATHCTHKA»
(ba3oBblil ypoBeHb)

s ooygaromuxcs 10-11 kimaccos

Crt. [1aBaoBckas 2023 r



HOACHUTEJIBHAS 3AIINCKA

PaGouass mporpamma yuebHOro kypca «BeposSTHOCTP W CTaTUCTHKA»
6a3zoBoro ypoBHs s oOywaromuxcs 10 —11 kimaccoB pa3paboTaHa Ha OCHOBE
denepalbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CPEAHETO
oOmero oOpa3oBaHus, C YY4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHU,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIIMNA POCCHUHCKOTO
oOpa3oBanus. Peanmuzanusi mporpaMMbl 0OECTIEUYMBAET OBJAJACHHUE KIFOUYEBBIMU
KOMIIETCHIIUSMHU, COCTABISIONIUMH OCHOBY JJISi CAMOPA3BHUTUS M HEMPEPHIBHOTO
00pa30BaHus, [EJTOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO M TTO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH O0yUYaAIOLITUXCA.

HEJAU U3YYEHUA YYEBHOI'O KYPCA

VYueOHbIii Kypc «BeposATHOCTH M CTaTUCTHKA» 0a30BOTO YPOBHS SIBISETCS
NPOJOJIKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOTO ypOBHSA
ocHOBHOUM mmkoybl. Kypc mpemaHazHadeH s (GopMupoBaHus y 0OyUarOIIMXCsI
CTATUCTUYECKOM KYJbTYPhl M TOHHUMAHUSI POJM TEOPUU BEPOSITHOCTEH Kak
MaTEMaTUYECKOT0 UHCTPYMEHTA JUIsl U3YUYEHUS CIIy4alHBIX COOBITUM, BEIIUYUH U
nporeccoB. [lpu um3ydeHum kypca oOoramarorcs MNPEACTABICHUS YYaIIUXCS O
METOAaX MCCIEI0BAHUS U3MEHUYMBOTO MUpPA, PA3BUBAETCS IOHUMAHUE 3HAYUMOCTH
U OOIIHOCTH MaTeMaTHYEeCKHUX METOJIOB IMO3HAHHUS KaK HEOThEeMJIEMOH YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUSI.

Coaep:xaHue Kypca HANpaBJI€HO HAa 3aKpEIUICHUWE 3HAHUM, MOJYyYEHHBIX MPU
VM3YYEHUU KypCa OCHOBHOW IIKOJIBI MU HA PA3BUTHE MPEACTABICHUN O CIyYaWHBIX
BEJIMYMHAX W B3aWMOCBS3SIX MEXIAY HUMH Ha BaXXHbIX IPUMEpax, CIOKETbI
KOTOPBIX OYEPIHYTHI U3 OKPYKAIOIIET0 MUpA.

B cooTrBeTrcTBHM C yKa3aHHBIMH LEISIMH B CTPYKType Y4eOHOro Kypca
«BeposITHOCTP M CTAaTUCTHKA» CpeAHEN MIKOJIbI Ha 0a30BOM YPOBHE BBIJCIICHBI
CIIEYIOIINE OCHOBHBIE cojepKaTenbHbie NUHUHU: «CiydailHple COOBITHUS U
BEPOSITHOCTUY, «CIydailHbIe BETUYMHBI U 3aKOH OOJBIIINX YHCEID.

BaxHyto d4acTh Kypca 3aHMMAaeT M3yYEHUE TIE€OMETPUYECKOro H
OMHOMMAIILHOTO paCIpelIeNIeHUd W 3HAKOMCTBO C WX HEMPEPHIBHBIMU aHAIOTAMH
— MOKa3aTeJIbHbIM U HOPMAJIbHBIM pacIpeeICHUsIMH.

Conepxxanne mmaMA «CroydaiiHble COOBITHSI W BEPOSITHOCTH»  CIY)KHT
OCHOBOM 1Jis1 (hOpMUpOBaHUSI TMPEACTABICHUI O pacHpeiesieHUH BEPOATHOCTEH
MEXKJly 3HAUYCHHMSIMU CIy4YallHBIX BEJIMYMH, a TAKXKE 3Ta JUHUS HEOOXOoIHMMa Kak
0aza i M3y4eHUs 3aKoHa OOJpIIUMX 4YHceNl — (PYHIAMEHTAIBHOTO 3aKOHA,
JNEUCTBYIOIIETO B TMPUPOJIE U OOIIECTBE M MMEIOIIET0 MaTEeMaTHUYECKYHO



popmanmuzanmo. CaMm 3aKOH OOJBIIMX YKCEN MPEAJIAracTcs B O3HAKOMMTEIbHOU
(dopMe ¢ MUHUMAJIbHBIM MCIIOJb30BAHMEM MAaTEMATHUYECKOro (popManu3ma.

Tembl, CBsI3aHHBIE C  HENPEPHIBHBIMU  CIy4YallHBIMM  BEJIMYHUHAMH,
AKLEHTUPYIOT BHUMAaHHUE IIKOJIBHUKOB HAa ONUCAHUM U HW3YYEHUHU CIIy4alHBIX
ABJICHUWA C TOMOIIBIO HENpepbIBHBIX (pyHKIMI. OCHOBHOE BHUMAHHE YIEISIETCS
MOKA3aTeJIbHOMY U HOPMaJIbHOMY paclpeiesieHusM, MPU 3TOM MpeAroaraercs
O3HAKOMUTEIBHOE U3y4YeHHEe Marepuana ©0e3 J10Ka3aTelbCTB MPUMEHSEMBbIX
(dakToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenme kypca «BeposiTHOCTh W CTaTUCTHKa» Ha 0a30BOM YpOBHE
OTBOAMTCA | 4Yac B HENENI0 B TEUEHUE KaXJIOro rojga oOydyeHus, Bcero 68
y4eOHBIX YacoB.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

[IpencraBneHne JaHHBIX C TOMOIIBIO TaOiaui, u guarpamm. CpeaHee
apupMeTHUeCKOoe, MeJraHa, HauOoJblllee M HAUMEHbIIEEC 3HAYEHUS, pa3Max,
JUCTIEPCUS U CTaHAAPTHOE OTKIIOHEHUE YHCIIOBBIX HAOOPOB.

Crny4aitHble SKCIEPUMEHTHI (ONBITHI) U CIy4ailHble COOBITHSA. DJIEMEHTApHbIC
coObIThs (Mcx0Jbl). BeposaTHOCTH ciaydailHOTO cOOBbITHS. Biau30cTh 4acTOTHI U
BEPOSTHOCTH  coObITHN.  CiyyallHble  ONBITBI  C  PaBHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU  COOBITHSIMH.  BeposTHocTH  COOBITMM B OMBITaX  C
PABHOBO3MOYKHBIMU AJIEMEHTAPHBIMU COOBITHSIMU.

Omnepanuu HaJl COOBITUSMU: TIEpeceUCHUE, 00beTMHEHUE, POTUBOIOIOKHbIS
coObITHs. J{narpammel Ditnepa. @opMyiia CloKeHUs BEPOSTHOCTE.

VYcioBHAas BEPOSTHOCTh. YMHOKEHUE BEPOSITHOCTEH. [lepeBO Ciy4alHOTO
skcriepuMenTa. @opmyria MoTHOM BEposITHOCTH. HezaBucrumMbie COOBITHS.

KombunaTopHoe npaBuiio ymHoxeHus. [lepectanoBku u pakropuan. Yucmo
coueranuii. Tpeyronpauk [lackans. ®opmyna 6mHOMa HehloTOHA.

bunapHbIii ciiydaliHbI ONBIT (MCTIBITAHUE), YCIIEX U Heynada. HezaBucumele
ucnbiTanusa. Cepuss HE3aBUCUMBIX UCIHBITaHUKA 10 1epBoro ycmnexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyu.

Cnyuaiinass  BenuuuHa. Pacmpenenenue  BeposTHocTed.  [uarpamma
pactipenenenus. llpumepsl pacrpeneneHui, B TOM YHCIE, F€OMETPUYECKOE U
OMHOMHMAIIEHOE.

11 KIJACC

UucnoBble  XapaKTEPUCTHKHA  CIyYaWHBIX  BEJIMYUH: MAaTEMaTHYECKOE
0XKMJAHUE, NHCIEPCHUs W CTaHJAPTHOE OTKIOHEHHWE. [IpuMmepsl npuMeHEeHUs
MAaTEMaTHYECKOr0 OKUAAHWs, B TOM YMCJIE B 3aJa4ax U3 IOBCEIHEBHOW JKU3HM.
MatemaTudeckoe OXHIaHHEe OWHAPHOW CIIydallHOW BEeNWYMHBL. MaTemaTH4ecKoe
OXXUJAHUE CYMMBl CJIy4alHBIX BEJIMYMH. MaremaTrndyeckoe OXUJaHUuE U
TUCTIEPCHSI TEOMETPUUECKOT0 U OMHOMHAIBHOTO pacipeielICHUH.

3akoH OOJBIIMX YHCEI W €ro pojdb B HaykKe, NPUPOJC M OOIIECTBE.
Br160po4HbIN METOT UCCIEAOBAHMIM.

[Iprmepsl HENpPEPBIBHBIX CIyYalHbIX BelW4yuH. [loHATHE O T™IOTHOCTH
pacnpeneneHus. 3agayu, NPUBOASAIINAE K HOPMaIIbHOMY pacripenenenuto. [lonstue
0 HOPMAaJIbHOM pacHpeAeICHUH.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHHUS TPOTpaMMbl y4e€OHOro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpaXkJaHCKOW UJICHTUYHOCTU, YBOKCHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHWEM JIMYHOT'O BKJIAJa B MOCTPOEHNUE YCTOWIMBOTO OYIYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); (dbuznyeckoro
COBEPIICHCTBOBAHMUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOM
NEeATENbHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKHUX 3a]1ad MaTeMaTHIEeCKOW HAIPaBIECHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenmpl, OCO3HAaHHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKUX TPOOJeMm;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTBIO MHUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYECKOW KYJIBTYPOW KaK CpEJICTBOM TIO3HAHHUS MUpa;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
Memo008  NO3HAHUS — OKpydcamowezo  Mupda,  NpuMeHeHue  J102UYECKUXx,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3zoBblesiornueckueeicTBUs:

* BBISIBIISAITh M XapaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKK MATEeMATHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTpeJIeNICHNs] ~ MOHSATWH; YCTAaHABIMBATH  CYIIECTBEHHBIA  MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCIIpUHUMATh,  (QopMymupoBaTh ©  TPEOOPa3OBBIBATH  CYXKIICHUSA:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

eBBISIBIIATH ~ MAaTEeMAaTHYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e I€JIaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKHU, JAEIYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUECHUN, YMO3aKJIFOUECHHUH 110 aHAJIOTUY;

e IPOBOJIUTH CaMOCTOSITEJILHO JI0Ka3aTesbCTBA MaTeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

¢ BHIOUPATh CMOCOO pelieHuss y4yeOHOW 3ajayu (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBbie uccienoBaTeabckne 1eiicTBUS:

¢ ICTIOJIH30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUI HMHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCH], (UKCUPYIOUIME TMPOTHUBOPEUYHE, MpoOIemy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

¢ IPOBOJIUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBAHHE
[0 YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTH4ecKoro OO0BEeKTa, SBICHUS,
IpoIecCca, BBISIBICHUIO 3aBUCHUMOCTEM MEXAYy OOBEKTaMH, SBICHUSIMH,
IPOLIECCAMU;

* CAMOCTOSITENIBHO (OPMYJIMPOBAaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

* [[POIHO3UPOBATh BO3MOKHOE pa3BUTHE IIpoOlLecca, a TaKKe BbIIBUIaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIBJIATH epULnThl MHpOpPMALIMK, JaHHBIX, HEOOXOIUMBIX JJI1 OTBETa Ha
BOIPOC U JUJIS PELICHMS 3a]a4H;

e BEIOMpATh MHPOPMAIUIO U3 UCTOUYHUKOB Pa3IMYHBIX TUIIOB, aHAJIU3UPOBATb,
CUCTEMAaTU3UPOBaTh W HHTEPIPETHUPOBATH HHGOPMAILUIO Pa3IMYHBIX
BUJOB U (OPM IIPEJICTABICHUS;

 CTPYKTYpUPOBaTh MH(POPMAIINIO, MPEICTaBIATh €€ B pazIUuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

* OLICHUBATH HaJEXHOCTD uH(popmManuu o CaMOCTOATEJIEHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



¢ BOCIIPUHUMAThL U (DOPMYITUPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBUSIMHU
U TeNIMU OOIIEHUs; SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO XOIY
perIeHus 3aa49¥, KOMMEHTHPOBATh MTOJIYICHHBIA PE3YNIbTAT;

eB X0JI¢ 00CYXIEHUS 3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYXKIaeMOil TeMBl,
IpOOJIEMBI, peIIacMoi 3aJa4M, BICKA3bIBATh HUJIEH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS; COIMOCTABIATh CBOM CYXKICHUS C CYXKICHUAMH JPYTHX
YYACTHUKOB JTHAJIOTa, OOHAPY)KMBATh PAa3IM4Me W CXOACTBO IO3HIIHI; B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

o IPEACTABIISITh PE3YNIBTATHI PEIICHUS 3a7a4M, IKCIIEPUMEHTA, UCCIIC0OBAHMSI,
NIPOEKTa; CaMOCTOSITEIIBHO BBIOMPATh (OPMAT BBICTYIUICHHS C Y4ETOM
3a]1a4 MPEe3eHTAINH U OCOOCHHOCTEH ayAUTOPHH.

CoTpyaHu4ecTBo:

e IOHUMATh W HCIIOJIH30BATh MPEUMYINECTBA KOMAHIHOW M WHIMBHUIYAIbHOM
paboOThI TMPHU pENICHUH YYEeOHBIX 3aJlay; MPUHUMATH IICJIb COBMECTHOM
JEATENBHOCTH, IUIAHUPOBATh  OPraHM3allMI0  COBMECTHOW  paboTHI,
pacmupeneniaTh BHIbI padOT, JOTOBApUBATHCS, OOCYXKAATh MPOIECC U
pe3yabTat paboThl; 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;

e y4aCTBOBATh B TPYNIOBLIX (hopMmax padboThl (0OCYXIEeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIC); BBINOJHATH CBOIO YacTh pabOTBI U
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

3) Vuusepcanvnvie  pezynamuenvle Oeticmasus, obecneuusarom
Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.
Camoopranusanus:

COCTaBJIATH IJIaH, AJITOPUTM PEIICHHS 33]1a4M, BEIOUPATh CIIOCOO PEIICeHUs C
y4E€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOPMAITIH.

CaMOKOHTPOJIb:

eBIIAJICTh HaBBIKAMHU  TIO3HABATENIBHOW  PEQIIEKCUU KaK  OCO3HAHMS

COBEPINAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIMOCOOAMHM  CaMOMPOBEPKH, CAMOKOHTpPOJIS Tpolecca ¢
pe3ynbTaTa penieHus MaTeMaTHIECKON 3a1a4H;

o IPEABUACTH TPYTHOCTH, KOTOPHIE MOTYT BO3HUKHYTH TIPH PEIICHUH 3a]1a4H,

BHOCUTH KOPPEKTUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB,
JAHHBIX, HAMICHHBIX ONMTUOOK, BHISIBICHHBIX TPYIHOCTEH;



¢ OLICHUBATh COOTBETCTBUE pE3yJbTaTa LEIM M YCIOBHUSAM, OOBACHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKEHMS DPE3YJIbTAaTOB IEATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

YurtaTh U CTPOUTH TAOIUIIBI U TUATPAMMBEL.

OnepupoBaTh  MOHATHSAMH:  CcpeaHee  apudMeTHYecKoe,  Me/AHaHa,
HaunOoJblIee, HANMEHBIIIEEe 3HAUCHUE, pa3MaX MacCHBA YMCIIOBBIX JaHHBIX.

OmneprpoBaTh TOHATUSMU: CIIy9alHBIM AKCIIEPUMEHT (OMBIT) U CIIydailHOE
cOOBbITHE, 3JIEMEHTApHOE COOBITHE (DJIEMEHTApHBI HCXO0J) CIYy4alHOTO OIBITA;
HaXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOKHBIMH CITyYaHBIMUA COOBITHSIMU,
HaxXOJIWTh W CpPaBHHUBATh BEPOSTHOCTU COOBITHA B HM3YYCHHBIX CIy4alHBIX
IKCIIEPUMEHTAX.

Haxomute ® QopmyaupoBaTh COOBITHSA: TIepeceYeHHe W OOBEIUHCHHE
JaHHBIX  COOBITHIA, COOBITHE, TIPOTHBOIIOJIO)KHOE JaHHOMY  COOBITHIO;
HOJIB30BAThCS uarpaMMamu Oisiepa U (GopMysIoN CI0KEHUs! BEPOSITHOCTEH MpH
pellIeHnN 3a/au.

OmnepupoBaTh MOHSTUAMHU: YCIOBHAsi BEPOATHOCTb, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOSITHOCTH C IOMOIIBIO NpaBWIa YMHOKEHHUS, C IOMOIIBIO JiepeBa
CJIy4aiiHOT'O OIIBITA.

[TpuMeHATh KOMOMHATOPHOE MPABUIIO YMHOXKEHHUS IPU PELICHUH 3a/1a4.

OmneprpoBaTh MOHATUSMHU: HCHBITAHWE, HE3aBUCUMBIE MCIIBITAHUS, CEpUs
UCTBITAaHUM, yclexX W HeyJada; HaXOAWTb BEPOSATHOCTU COOBITUH B CEpUH
HE3aBUCUMBIX UCHBITAHUHN 1O TIEPBOTO YCIEXa; HAXOIUTh BEPOITHOCTH COOBITUH B
cepuu ucnbpITaHui bepHysuuy.

OnepupoBaTh  NOHATUSAMHU:  CllydailHas  BeJIMYMHA,  paclpejaesieHue
BEPOSATHOCTEH, AUArpaMMa pacipeeIeHusI.

11 KIJACC

CpaBHUBaThb  BEpPOSITHOCTM  3HAUYEHUH  CIy4yalHOW  BEJIMYMHBI MO
pacnpeeNeHUIO WM C IOMOIIBIO TAArPaMM.

OnepupoBaTh MOHATUEM MATEMAaTUYECKOT'O OKHUJIAHUS; IPUBOJUTH MPUMEDHI,
KaK MPUMEHAECTCS MATEMATHYECKOE OXKHUJIAHUE CIYyYallHOM BEJIIMYMHBI HAXOJHTh
MAaTEMATHYECKOE OXKUJIAHUE 110 JAHHOMY PacCIpEIeICHHUIO.

Nmets npencraBieHue 0 3aK0HE OOJBIINX YHUCEIL.

NmeTp npencraBieHUEe 0 HOPMAIBHOM PACIIPEICICHUN.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoumnuecrBoyacos DJIeKTPOHHbIE
Ne HanmeHoBaHMepa3aeoB U
(uudposrie)
n/m TEMIIPOrpaMMbI Bcero KontpoabHubiepadorsl | [IpakTnuecknepadoTsl
o0pa3oBaTe/bHbIEpeCYPChI
[IpencraBnenue qaHHBIX U
1 P 4 0 0
onucareiabHasi CTaTUCTUKA
CrnyyaiiHble ONBITHI U ClTy4aiiHbIe
COOBITHS, OTIBITHI C
2 ’ 3 0 1
PaBHOBO3MOKHBIMH
3JIEMEHTapHBIMU UCXO01aMHU
3 Omneparuu HaJ COOBITHUSMU, 3 0 0
CJI0’KE€HUE BEPOSITHOCTEN
YcnoBHasi BEpOATHOCT, AEPEBO
4 CITy4JaitHOTO oTbITa, (hopMyIIa 6 1 0
MOJIHOM BEPOATHOCTH U
HE3aBUCUMOCTb COOBITUIN
5 DIeMEeHTBIKOMOWHATOPUKH 4 0 0
Cepun
6 P 3 3 0 1
MOCJIE0BATENIbHBIXUCTIBITAHUI
Cny4yaiiHbIEBEIMUMHBI U
7 " 6 0 0
pacrnpeneneHus
O060011IEHNE U
8 . 5 1 0
cucTeMaTu3alusI3HaHU I
OBIIEE KOJIMYECTBO YACOB I1O 34 5 9
[NPOI'PAMME




11 KVIACC

N KoanuecTBouacon DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aejioB U (undgpossbie)
n/ Bcer | KonTpoubHbiepado IIpakTnyeckunepado
TEMIIPOrPaMMbI o0pa3oBaTebHbIEpeCyp
11 0 ThbI ThI
ChI
1 MaremaTH4ecKo€e0 KU JaHNECTYyIailHONBEITN 4 0 0
YUHBI
) Jucnepcus U CTaHAAPTHOE OTKJIIOHEHHUE 4 0 1
CIIy4aiHOM BEJIMYHHBI
3 3aK0HOOIBITUXYNCEIT 3 0 1
4 HenpepbiBHBIECTydallHBIEBETMYHMHBI 5 0 0
(pacmipenenenwsi)
5 HopmansHOepacnpenenenus 2 1 1
5 HOBTOPGHI/IG, 0000I11IeHE U CUCTEMATH3AIINS 19 1 0
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 34 5 3
I[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpencraBnenne JaHHBIX C TOMOIIBIO
TaOIUI ¥ AUarpaMm

Cpennee apudmeTndeckoe, MearaHa,
HauOOJIbIIIee U HAMMEHbIIICE 3HAYCHHUS,
pa3Max, Tucrnepcus, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB

Pa3max, nucrniepcusi, cTaHAapTHOE
OTKJIOHEHHUE YUCIIOBBIX HAaOOPOB

Cpennee apudmeTrueckoe, MeinaHa,
HanOoJIbIIIee U HANMEHBIIIEE 3HAYCHNS,
pa3max, IUCIepCHsl, CTAaHIAPTHOE
OTKJIOHEHHUE YMCIIOBBIX HAOOPOB

CiydaliHbIe SKCTICPUMEHTHI (OTIBITHI) U
ciydaifHble COOBITHS. DJIeMEHTapHbIC
COOBITHS (MCXO/IBI)

BeposTHOCTD CIydaitHOro cOOBITHSL.
BepostHOCTH COOBITHIA B OIBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU
COOBITHSIMH

BeposATHOCTB ciTy4aifHOTO COOBITHS.
[IpakTuyeckas padora




Omnepanuu Hag COOBITUSMHU:

8 nepeceyeHue, 00beTMHEHNE COOBITHIA, 1 0 0
MIPOTHBOIIOJIOKHBIE COOBITHSL.

9 Omnepanuu Hajg cOOBITUMU. [[narpamMmer 1 0 0
Ditnepa

10 dopmyna cIoKEeHUs BEpOATHOCTEH 1 0 0
YcnoBHast BEPOSTHOCTh. Y MHOKECHHE

11 BeposATHOCTeH. JlepeBo cirydaifHOTO 1 0 0
HKCTIEPUMEHTA

12 JlepeBo ciIydaifHOTO SKCIIEpUMEHTa 1 0 0
YcnoBHast BEpOSTHOCTh. Y MHOKECHUE

13 BepOsATHOCTEH. JlepeBo CirydaifHOTO 1 0 0
HKCTIEPUMEHTA

14 dopmyra MmoJHON BEPOSITHOCTH 1 0 0

15 Pemenue 3agau Hva MIPUMEHEHUE 1 0 0
(OpMYITBI TIOJTHOM BEPOSTHOCTH.

16 ®dopmyiia MoJHOKU BEPOATHOCTH. 1 0 0
He3zaBucumpie coObITHS

17 KontponbHas padota 1 1 0

18 KombOunaTopHOE MpaBHIIO YMHOXKEHUS 1 0 0

19 [TepecTtanoBkH U dakTOpHAIT 1 0 0

20 Uucno couetanuit 1 0 0

21 Tpeyronsnuk [Tackansa. ®opmyia 1 0 0
6unoma Hrrotona
bunapHbIil c1y4aiHBIN| ONBIT

99 (ucmpITaHKe), ycrexX U Heynava. 1 0 0

HezaBpucumMele HCIIBITAHUS. CepI/IH
HE3aBHUCUMBIX UCILITAHUN 10 IepBoOIro




ycnexa

Cepusi HE3aBUCUMBIX HUCTIBITAHUNA

23 1
bepnymm
Cepusi HE3aBUCUMBIX UCTIBITAHUH.

24 [IpakTuyeckas paboTa ¢ HCIOJIBL30BAaHHEM 1
AIEKTPOHHBIX TAOJIHII

25 Crnydaiinasi BelMIMHA 1

26 Pacnpenenenue BeposTHOCTEN. 1
Jwnarpamma pacnpeneneHus

97 Crnyqaiinble BeJ'II/I'-II/IH\I')L Cymma n 1
MIPOU3BEICHNE CITyYaliHbIX BETMYHH

28 CyMMa 1 pOU3BEECHUE CITyYalHbIX 1
BEJTUIHH

29 [Ipumeps! pacripeeieHnid. 1

30 [Ipumepsl pacnpeneneHuii, B TOM YUCIe 1
reoMeTprueckoe 1 OMHOMHAILHOE

31 [ToBTOpenue. @opmyna MoJTHON 1
BeposiTHOCTH. He3aBucumble coObITHS

32 [ToBTopenue. Tpeyronbuuk I[lackans. 1
®dopmyna 6uHoma HproToHa

33 Htoropas kKoHTpOJIbHAs paboTa 1

34 [ToBTOpEHME, o6o6meH%e u 1
CUCTEeMAaTH3aIHsl 3HAaHHHA

OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoandecTBO 9acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHBbIe HH(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

[ToBTOpenue, o6odIIEHNE,
CHCTEeMaTH3aI1s 3HAHUH.
CrnydaiiHble OTIBITHI M BEPOSITHOCTH
ciydaiiHbIx coObrTuil. Cepun
HE3aBHCUMBIX MCIBITAHUI

[ToBTOpEeHue, 0600IICHNE,
CHUCTEeMaTH3als 3HaHU.
CrnydaiiHbl€ OIIBITHI M BEPOSITHOCTH
ciryJaiHbeIX coObIThil. Cepun
HE3aBHUCHUMBIX HUCIIBITAHUN

[ToBTOpeHue, o600IIECHNE,
cUCcTeEMAaTU3aIysI 3HaHUH.
Ciy4yaliHbl€ OTIBITBI M BEPOSTHOCTU
ciryJaiHbIX coObITHi. Cepun
HE3aBHCHMBIX UCIIBITAHUN

[ToBTOpEeHUE, 0600IICHNE,
cucTeMaTH3alys 3HaHUM.
CrydaiiHble ONBITHI U BEPOSTHOCTH
ciyyaifHbIx coObiTuii. Cepun
HE3aBUCUMBIX UCTIBITAHUN

[Ipumeps! npuMeHeHus
MaTeMaTHYeCKOTO OKUTaHHS
(cTpaxoBaHue, oTepes)




MaremaTuyecKoe 0)KUJaHUE CYMMBbI
CIy4alHbIX BEJIMYNH

Maremarudeckoe OXKUJaHNuE
T€OMETPUYECKOTO U OMHOMHAIILHOTO
pacrpeneneHuin

Maremarudeckoe OXKHUJaHNUE
r€OMETPUUECKOr0 ¥ ONHOMHUATIBHOTO
pacrnpeneneHui

Jucnepcus u cranIapTHOE
OTKJIOHEHHE

10

Jucnepcus u cTaHIapTHOE
OTKJIOHEHHE

11

Jlucniepcuun reoMeTpuYECKOro 1
OMHOMMAJIBHOTO paclpeeieHus

12

[IpakTuueckas padoTa ¢
WCTIOJIb30BAHUEM 3JICKTPOHHBIX
TaOJINIL

13

3aK0H OOJBIINX YHCE.
Br100pouHBIi METOT MCCIIEIOBAHMIA

14

3aK0H OOJBIINX YHCE.
Br100poYHBIiI METOT MCCIIETIOBAHMIA

15

IIpakTuueckas padora ¢
HCII0JIb30BAHUEM IJICKTPOHHBIX
TaOJINILL

16

Hroropas KOHTPOJIbHAsA pa60Ta

17

ITpumMeps! HEMTPEPBIBHBIX CIy4alHBIX
BeIMYUH. OYHKIHS MIIOTHOCTH
pacnpenenenus. PaBHomepHoe




pacIpeeneHue U €ro CBOMCTBa

18

[IpuMepsl HEPEPBIBHBIX CIIY4aHBIX
BeJIUYMH. OYHKIINS TIOTHOCTH
pacnpenenenus. PaBHoMepHoe
pacrpeiesIeHue U €ro CBOMCTBA

19

3agauu, IPUBOISAIINE K
HOPMAJIbHOMY PacCIpeaeIeHUIO.
OyYHKIMS ITIOTHOCTH U CBOMCTBA
HOPMAJIBHOTO pacipeaesieHus

20

[IpakTnueckas pabota c
WCTIOJIb30BAHNUEM DJICKTPOHHBIX
TabIuIL

21

[ToBTOpEeHuE, 0600IIEHNE 1
cUCTeMAaTH3aIys 3HaHUH.
OmnucarenbHas CTATUCTHKA

22

[ToBTOpEeHue, 0600IICHNE 1
cUCTeMAaTH3aIys 3HaHUH.
OmnucarenbHas CTATUCTHKA

23

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTu3anus 3HaHuH. OMBITHI C
PaBHOBO3MO>KHBIMH AJIEMEHTAPHBIMU
COOBITHSIMH

24

[ToBTOpEeHUE, 0000IICHNE 1
cucrtemMaTu3als 3HaHui. ONBITEL C
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH

25

[ToBTOpEHue, 06001meHne U
cucTeMaTH3aIlHs 3HAHUM.




Brruucienue BeposiTHOCTEN
COOBITHH ¢ pUMEHEHHEM (OPMYIT U
rpadU4ecKux METOI0B
(koopaMHaTHas npsMasi, JEPEBO,
auarpaMma Jusepa)

26

[ToBTOpEHue, 0600IICHNE U
cUCTEMaTU3alus 3HAHUMN.
Brrunciienue BepoATHOCTER
cOOBITHI ¢ TpUMeHeHueM GopMyiI U
rpauyecKkux METo0B
(KkoopaMHAaTHas psMasi, JepeBo,
auarpaMma Jumepa)

27

[ToBTOpEeHuEe, 0600IICHNE 1
cUCcTeEMAaTU3aIysI 3HaHUH.
Brrunciienue BepoATHOCTEM
COOBITHH ¢ IpUMEHEeHHEM (hopmMyT 1
rpauIeCcKuX METOIOB
(koopauHaTHas IpsiMasi, 1epeBo,
auarpaMmma Jusepa)

28

[ToBTOpEeHUE, 0600IICHNE 1
cUCcTEeMaTH3aIlHsI 3HAHUH.
Brrunciienue BeposiTHOCTEH
coObITHI ¢ IpUMeHeHueM GopMyi U
rpadu4ecKux METOIOB
(koopauHaTHAs MpsiMasi, JePEBo,
nuarpamma Jiepa)

29

[ToBTOpEHue, 06001EeHNE U
cucTeMaTH3aIlHs 3HAHUM.
CrydaiiHbIe BEJTMUUHBI U




pacnpeeneHust

30

[ToBTOpEHue, 06001IEeHNE 1
CHUCTEMaTU3als 3HaHH.
CrnyuaiiHble BEIMYUHBI U
pacmpeneneHus

31

[ToBTOpEHUe, 0600MIICHNE U
CHCTEeMaTH3aI1s 3HAHU.
MaremMaTH4ecKoe OXKUIaHue
CIy4aiHOU BEJIMYHMHBI

32

[ToBTOpEeHuE, 0600IIEHNE 1
CHCTEeMaTH3aI1s 3HAaHUH.
Marematudeckoe OXXKUJaHHUE
CIy4ailHOU BEJIMYHMHBI

33

HroroBas koHTpoOJIbHAs paboTa

34

[ToBTOpEeHue, 0600IICHNE 1
cUCcTeEMaTU3aIys 3SHaHUH

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

34




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



