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CPEJIHEE OBUIEE OBPA3OBAHHE




HOACHUTEJIBHAS 3AIINCKA

PabGouas mporpamma yuebHOro Kypca «Anredpa U Hadajla MaTeMaTHYECKOIo
aHanu3a» 0a3oBOro ypoBHs st oOydaromiuxcs 10 —11 knmaccoB paspaboTaHa Ha
ocHOBe DenepalbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIbHOTO CTAHIAPTa CPETHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMH,
NPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHUIO, M TPAAUILUN POCCHICKOTO
oOpazoBanus. Peanmuzaiusi mporpaMMbl 0OECTIEUMBACT OBJAJCHUE KIFOUYEBBIMU
KOMIIETCHIIUSMHU, COCTABISIONIUMH OCHOBY JJISi CAMOPA3BHUTUS M HEMPEPHIBHOTO
00pa30BaHus, EJIOCTHOCTh OOIIEKYIBTYPHOTO, TMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH O0yUYAIOLITUXCA.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havyama MaTeMaTHYeCKOTO aHAIIM3a» SIBISAETCS OJHUM W3
Han0oJIee 3HAYMMBIX B ITPOrPaMMe CTapIICH MIKOJIBI, TOCKOIbKY, C OJTHONH CTOPOHBI,
OH 00€CTeUnBaeT WHCTPYMEHTAIBHYIO 0a3zy i W3ydeHHUS BCEX E€CTECTBEHHO-
Hay4YHBIX KYpPCOB, a C JPYroil CTOPOHBI, (POPMHUPYET JIOTHUECKOe U abCTpPaKkTHOE
MBIIIUICHWE Y4YalluXcs Ha YpPOBHE, HEOOXOJAMMOM JUISI OCBOSHHUS KYpCOB
MHPOPMATHKH, 0OIIIECTBO3HAHMUS, HICTOPUH, CJIOBECHOCTH. B pamMkax TaHHOTO Kypca
ydaliuecss OBJIAJICBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOW HAyKH, KOTOpas
dbopMyITHUpYET CBOU JOCTHXKCHHUSI B MaTeMaTUUECKOM dopme.

Kypc anreOpsl 1 Hagam MaTeMaTHYeCKOTO aHalIM3a 3aKJIabIBa€T OCHOBY JISI
YCIIENITHOT'O OBNAJICHHUS 3aKOHAMU (HU3UKH, XUMHH, OWOJIOTHH, TTOHUMAHHUS
OCHOBHBIX TCHICHIMA OKOHOMHUKH W OOIICCTBEHHON JKWU3HU, TIO3BOJISIET
OPUCHTHPOBATHCSI B COBPEMECHHBIX IHU(POBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOJIH30BaTh WX B MOBCEIHEBHOW XM3HU. B TOoke BpeMsi OBIajcHUE
a0CTpaKTHBIMU ¥ JIOTHYECKH CTPOTMMHU MAaTEMAaTUYECKUMH KOHCTPYKIIUSIMHU
pa3BHBACT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEPKIICHUS, UCTIOIH30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHUe U
aHaAJOTHI0, POPMHUPYET KpeaTUBHOE U KPUTHYECKOE MBIIIIeHUE. B X0/me n3yuenus
anreOppl W HaYal MATEMaTHYECKOTO aHaiW3a B CTaplIed IIKOJEe YydJaluecs
MOJIYYatOT HOBBIM ONBIT PEHICHUS TMPUKIATHBIX 3a/ad, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MATEMAaTUYECKUX MOJIEIEeH peaJbHBIX CUTYallMid W WHTEPHpPETAIHUH
MOJIYYCHHBIX  PENICHWH, 3HAKOMATCS C  NpUMEPaMH  MaTeMaTUYECKUX
3aKOHOMEPHOCTEW B TIpHUpOJIE, HAyYKe W B HCKYCCTBE, C BBIJAIONTUMUCS
MaTEeMaTHICCKUMU OTKPBITHSIMHU ¥ KX aBTOPAMH.



Kypc o6nagaer 3HAYMTENBHBIM BOCHHUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peanusyeTcs Kak depe3 y4deOHbI Marepuall, CocOOCTBYIOMINI (OpMHUPOBAHUIO
HAy4YHOTO MHPOBO33pPEHHUS, TaK U uepe3 crnenupuxky ydeOHOU AesiTeIbHOCTH,
TpeOyromieit CaMOCTOSITEIbHOCTH, AKKypaTHOCTH, MPOIOKUTENHHOM
KOHIICHTPAIIM BHUMAaHUs U OTBETCTBEHHOCTH 3a MOJIyYEHHBIN pe3yybTarT.

B ocHoBe MeToauku 00yueHus anredpe u HayajsaM MaTeMaTUYeCKOro aHaIn3a
JICKUT ACATETbHOCTHBIN MIPUHIIUI 00yUEHHUSI.

Crpykrypa Kypca «Anredpa U Hauajga MaTeMaTHYECKOI0 aHaJIN3ay BKIIOYAET
CIEYIOLIUE COAEPKATEIbHO-METOAUYECKUE JUHUU: «YHHClIa W BBIUUCICHUA,
«DyHk1uu u rpadukny, «YpaBHEHHUS U HEPABEHCTBay, «Hadana MateMaTH4eCcKoro
aHanu3ay», «MHOXKeCTBa U JIOTMKa». Bce OCHOBHBIE COIEPKATETbHO-METOUYECKUE
JUHAU U3YYalOTCs Ha TPOTSHKEHUU JBYX JIET OOydeHUs B CTaplieil MIKoJe,
€CTECTBEHHO JIOTOJHAS APYT APYra U MOCTENEHHO HACHIIIASICh HOBBIMU TEMAMU U
paznenamu. JlaHHBIN Kypc SBISIETCS WHTETPATUBHBIM, MOCKOJIBKY OOBEIUHSET B
cebe coaepkaHWE HECKOJbKMX MaTeMaTHYeCKMX JUCIUIUIMH:  anredpa,
TPUTOHOMETPHUSI, MATEMAaTUYECKUN aHAJIN3, TEOPHUsi MHOXKECTB U Jp. [lo Mmepe Toro
KaK ydJalluecs OBJIaJIeBalOT BCE Oojiee MIMPOKMM MAaTEMaTHUUYECKHUM amnmapaToM, y
HUX TIOCJEAOBATEIbHO (OPMUPYETCS M COBEPIICHCTBYETCS YMEHUE CTPOUTH
MaTeMaTUYECKYIO MOJEIb PEaJbHON CUTYallMU, IPUMEHSIThH 3HAHUSI, TTOJTyYCHHBIEC B
Kypce «Anrebpa ¥ Hadajla MaTeMaTHYEeCKOTO aHajau3a», JUIsl pelIeHHUs
CaMOCTOSITEIbHO  C(OPMYJIUPOBAHHOM MaTeMaTUYeCKOM 3ajadd, a 3aTeM
WHTEPIPETUPOBATH MOJIYUYCHHBIN PE3ybTaT.

ConepxarenbHOo-MeTOAUYECKas JMHUSA «HHClIa U BBIYMCICHUSD 3aBEpIIaCT
dbopMupoBaHUE HABBIKOB MCIOJb30BaHUS JCHCTBUTEIBHBIX YUCEN, KOTOpOE OBLIO
HA4aTO B OCHOBHOW ImKoje. B crapmieit mkoje ocoboe BHUMaHUE YIEISCTCS
(GbopMUPOBAHUIO TMPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIMHMX B CceOs
UCIIOJIb30BAaHUE PA3IMYHBIX (OPM 3amucH JACHCTBUTEIBHOTO 4YHCIIA, yMEHHUE
pallMOHATLHO BBINOJHATh JEWCTBUS C HUMH, JelaTh MNPUKUAKY, OLEHHUBATh
pesynbrar. OOywaromuecs TOMYyYarT HaBBIKHM NPHOTMKEHHBIX BBIUMCICHUH,
BBITIOJTHCHUS JICHCTBUM C YHCIIAMH, 3alMCaHHBIMH B CTaHIApTHOW ¢dopme,
MCIIOJIb30BaHUSI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BHIPAXKEHHUIA.

JIunusa «YpaBHEHUSI U HEPABEHCTBA» pEaU3yeTCsl Ha MPOTSHKEHUU BCETO
oOydeHHMsI B CTapuied IIKOJIe, TOCKOJIBKY B KaXIOM pa3jelie MpOorpaMMbI
MPETyCMOTPEHO PEIICHUE COOTBETCTBYIOMIUX 3anad. OOydaroniuecs: OBJIaJeBaIOT
pPa3IMYHBIMUA METOJAaMHU PEUIEHUsS UENbIX, PAalHOHAIBHBIX, HUPPALUOHATIbHBIX,
MOKA3aTeNbHbIX, JIOTApUOMHUYECKUX ¢  TPUTOHOMETPUUYECKUX  YpaBHEHUH,
HEPABEHCTB U UX cucteM. [lonydeHHble yMEHUS UCTIONB3YIOTCA MPU UCCIIEIOBAHUHT
GYHKIMI ¢ TOMOIIBIO MPOU3BOAHOM, pEIICHUWH MPUKIAAHBIX 3ajlad M 3aJa4 Ha
HaxOXXJICHUE HAuOOJbIIMX M HAUMEHbIIUX 3HaueHu GyHkuuu. JlanHas



colep)karesibHas JIMHMS BKIIOYAaeT B ce0d Takke (OpMUPOBAHHE YMEHMI
BBINIOJIHATD pacuy€Thl Mo (opMynaMm, MNpeoOpa3oBaHUs UENbIX, pPalUOHAIbHBIX,
UPPALMOHANIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHMM, a TaKKe BBIPAXKECHUH,
colepKallluX CTENeHH W Jiorapudmel. brnarogaps u3ydeHUro aiareOpanvyeckoro
MaTtepuaia IpOUCXOJUT JajbHelIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIIJIEHUST y4daluxcsi, (OPMHUPYIOTCA HABBIKM JEAYKTUBHBIX PACCYXKIACHUM,
paboThl C CHUMBOJBHBIMU (OpPMaMH, TMPEACTABICHHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJI€ PABEHCTB M HEpaBEHCTB. Anre0pa npeiaraer 3ppexKTuBHbIE
UHCTPYMEHTBHI JUIsl pEHIeHUs] TMPAaKTUYECKHMX M €eCTeCTBEHHO-HAay4HbIX 3ajad,
HaTJISTHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKA HAYKH.

CopepxarenbHo-MeToandeckass JUHUSA «DyHKUMU H TpadUKU» TECHO
NEPeIIeTaeTCs ¢ IPYTUMU JIUHUSMU Kypca, MMOCKOJIbKY B KAKOM-TO CMbICJIE 3aJ1aET
NOCIIEIOBATENIbHOCTh U3YUEeHHs MaTepuaia. M3yuenue cTeneHHon, moKa3aTeabHOM,
JorapuMUYECKON U TPUTOHOMETPUYECKUX (YHKIUNA, UX CBOWCTB U TpadUKOB,
UCIOJIb30BaHue (YHKUMMA I peuieHus 3a1ad U3 APyruxX y4eOHBIX MPEAMETOB U
peaNbHON JKM3HU TECHO CBSI3aHO KaK C MaTEeMaTHYECKUM aHaJIM30M, Tak U C
pelieHreM ypaBHEHUM U HepaBeHCTB. IIpu 3TOM Ooiibllioe BHUMaHUE YIENSETCS
(bopMHUPOBaHUIO YMEHHS BbIpakaTh POPMyIaMH 3aBUCUMOCTH MEX]TY Pa3TUuYHBIMU
BEJIMYMHAMH, HCCJIEN0BAaTh TOJy4YeHHbIe (QYHKIUU, CTPOUTh UX Tpaduku.
Marepuan 3Toi COAepKATENbHON JTMHUN HALIEJICH HA pa3BUTHE YMEHHI U HaBBIKOB,
MO3BOJIIONINX BBIPAXKATh 3aBUCUMOCTH MEXK/y BETUYMHAMU B pa3nyHON (opme:
aHAJTUTUYECKOU, Tpaduuecko u ciaoBecHoW. Ero wu3ydeHume crocoOCTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBIIIJIEHUS, CIIOCOOHOCTH K OOOOIIEHUI0 U
KOHKPETHU3allMH, UCII0JIb30BAHUIO aHAJIOTHH.

CopnepxarenbHass nuHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» MO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYyr KaKk MaTeMaTH4YEeCKUX, TaK W MPUKIAJHBIX 33724,
JOCTYIHBIX 00YYaIONIUMCS, Y KOTOPBIX MOSIBISIETCS BO3MOXHOCTh MCCIIEIOBATh U
CTpouTh rpaduKu PYHKIUH, OTIPEEIATh UX HAUOOJBIITNE U HANMEHBIIINE 3HAYCHHSI,
BBIUUCIISATH IUIOMIAN (QUIYp U OOBEMBI TeJ, HAXOAUTh CKOPOCTU U YCKOPEHHS
npoueccoB. JlaHHas conep)KaTelibHas JIMHUS OTKPBIBAET HOBBIE BO3MOXHOCTH
IIOCTPOEHUS] MAaTEMAaTHYECKUX MOJENIEH peajJbHBIX CHUTYalWd, HAaXO0XICHHUS
HaWIy4lIero pelieHHs] B NMPUKIAJHBIX, B TOM YHCJIE COLUAIbHO-3KOHOMUYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMHM MAaTeMaTHYEeCKOrO aHaju3a CIOCOOCTBYET
pa3BUTHUIO aOCTPaKTHOTO, (HPOPMaJbHO-IOTUYECKOTO M KPEaTHMBHOTO MBILIUICHHUS,
(GopMupOBaHUIO YMEHUH pacro3HaBaTh MPOSBICHNUS 3aKOHOB MAaTEeMaTUKH B HayKe,
TeXHUKEe M HcKyccTBe. OOyuaromuecsi y3HAIOT O BBIJAIOLIUXCA pe3yibTaTax,
MOJIYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKHU KaK HAYKH, U UX aBTOpax.

CopeprxarenbHO-MeTOANYECKas JTUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
MOCBSIIEHA  JJIEMEHTaM TEOPUHM  MHOXECTB.  [€0peTHKO-MHOKECTBEHHbIE



MIPEICTABICHUS IPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU U MPELJIararoT
HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEANHSIONINI BCE pa3enbl MaTEMAaTUKU U €€
NIPUJIOKEHNUM, OHU CBA3BIBAIOT PAa3HbIC MATEMaTUYECKUE IUCLUIUIMHBI B €IUHOE
nenoe. IloaroMy BakHO AaTh BO3MOXKHOCTh IIKOJIBHUKY IOHMMAaTh TEOPETUKO-
MHOKECTBEHHBIN SA3bIK COBPEMEHHOW MAaTEMaTUKM M UCIIOJIb30BaTh €ro s
BBIPAYKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Hauajsa MaTEMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TaKXX€ OCHOBBI MAaTeMaTHYECKOI'0  MOJEIUPOBAHUSA, KOTOPBIE  IIPU3BAHBI
c(hopMHPOBaTh HABBIKK MOCTPOEHUSI MOJIENIEH pealbHbIX CUTYallui, UCCIEA0BAHMS
TUX MOJEJIe C MOMOIIbIO almnapara ajreOpbl U MAaTeMaTHYECKOro aHalu3a |
UHTEPIIPETALMU IO YYEHHBIX PE3YIbTATOB. Takue 3a1aHus BIUIETCHbI B KAXKIbIN U3
pa3zelioB IpOrpaMMBl, IIOCKOJIBKY BECh MATEPHUAII Kypca IIUPOKO UCIIOIb3YETCs I
pellleHus NPUKIAAHBIX 3a7ay. [lpy pemieHuM peanbHBIX NPAKTUYECKUX 3aaad
yyaliMecs pa3BUBAIOT HAOJIIOJIATENIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HCIOJIB30BaTh AHAJIOTHIO, 0000IIAaTh W KOHKPETHU3UPOBATh
npobsemy. JlesTenbHOCTh M0 (OPMHPOBAHUIO HABBIKOB PEIICHMS MPUKIAIHBIX
3aJa4 OpraHM3yeTcsl B NpoOLEcCe M3YyUeHHUs BCeX TeM Kypca «Anredpa um Havana
MAaTEMAaTUYECKOT O aHAIIN3a.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

B ydueOHOM 1uTaHe Ha M3y4YeHHe Kypca aareOpbl 1 Hayall MAaTEMaTUYeCKOTO aHaJIn3a
Ha 0a30BOM YpPOBHE OTBOAUTCS 2 yaca B Henenmto B 10 kiracce u 3 yaca B HEJENIO B
11 kimacce, Bcero 3a aBa rojaa ooyuenust — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciia v BbIYMCICHUS

Paunonansabie yucna. OOBIKHOBEHHBIE U JE€CATUYHBIE JIPOOU, MPOLIECHTHI,
OECKOHEUHbIE  MepUuoAHYEcKre  JIpoldu.  ApudmeTndeckue  omnepamud  C
palMOHANILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenue
IpoOeil U TMPOLEHTOB JUIsl PEIICHUs MPUKIaJAHBIX 3a/lay U3 pa3IMyHbIX OTpaciiel
3HAHUU U pEalbHOM KU3HH.

JlelicTBUTENIbHBIE 4YHWCHA. PanuoHanbHbIE W HpPpPAUMOHAIBHBIE YHCIIA.
Apudpmernyeckue onepanuu c JACHCTBUTENbHBIMH uuciaamMu. [IpubamxéHHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHUS], IPUKUJIKA U OLIEHKA pe3yJIbTaTa BbIYNCICHUM.

Cremenp ¢ 1menbiM  mnokaszareneM. CranpaptHas  Qopma  3amucH
JelcTBUTENbHOrO  yHucna. Mcrnonb3oBanue momxojsuieln  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YMCEN JUISl PELICHMS MPAKTHYECKHUX 3a]ad M MPEACTaBICHUS
JIAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOM  cTtemeHu. JleWictBus  C
apu(PpMETHIECKUMU KOPHSIMU HATYpaJIbHON CTEIeHH.

CuHyC, KOCUHYC U TaHI'€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPEe0Opa3oBaHUsI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

YpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHne HepaBeHcTsa. Merton
UHTEPBAJIOB.

Pemenue nenpix u 1poOHO-pallMOHATBHBIX YPABHEHHUN U HEPABEHCTB.

Pemenne nppanoHanbHbIX YPaBHEHUNA U HEPABEHCTB.

Pemienne TpuroHOMeTpUUECKUX YpaBHEHU M.

[IpruMmeHeHne ypaBHEHUN U HEPABEHCTB K PELICHUI0 MATEMATUYECKHUX 3a]1a4 U
3a/1a4 U3 Pa3IUYHbIX 00JIaCTEN HAYKU U PEaTbHOM KU3HH.

DOyHKUNH U TPaPUKH

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

OO6mactp ompeneneHus 1 MHOKECTBO 3HaueHud ¢yHkumu. Hymu dyHKmu.
[TpomexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

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



TpuroHoMeTpuueckass OKPYKHOCTb, OINPEHAEICHUE TPUTOHOMETPUYECKUX
(yHKUUI YUCIIOBOTO apryMEHTa.

Havaja MmaTteMaTH4eCKOro aHAJIHU3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJICIOBATEIbHOCTEH.
MOHOTOHHBIC TTOCEA0BATCIBHOCTH.

ApudmeTndeckas U reomeTpuueckas nporpeccuu. beckoneuHno yObIBaromias
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIECH reoOMETpUYECKON
nporpeccun. @opMysna CIOXKHBIX MPOLEHTOB. Vcmonb30BaHUE MPOrpecCUr ISt
pELIEHUs PeAIbHBIX 3aJa4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa 1 JIOTHKA

MHOk€eCcTBO, Omnepalnuu HajJ MHOXKecTBamu. Juarpammbl Jiinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armnapara Uil OIMCAHHUS PEaJIbHBIX
MIPOLIECCOB U SIBJICHUM, MPU PEIICHUU 33124 U3 JPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTRO.

11 KJIACC

Yucia v BbIYMCICHUS

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

Crenens ¢ pamoHaNbHBIM NTOKa3aTeneM. CBOICTBA CTENIEHMU.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJbHbIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanue BIPAXKEHU, COACPIKAIINX JOTapUPMBI.

[IpeoOpa3zoBaHre BBIpAKEHUN, COJEPKAIMMX CTETIEHH C PAIMOHAIBHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokazarenbHblE YpaBHEHUS U1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUsS 1 HEPABEHCTBA.

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

CucTemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPABHEHUI 1 HEPABEHCTB.

[IprMeHeHne ypaBHEHU, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKHUX
3a/1a4 M 3a7a4 U3 Pa3InuHbIX 00JIacTel HAYKU U PEeaTbHOM JKU3HHU.

DOyHKUNH U TPaPUKH

Oynkmus. [lepuonnueckne pyakunn. [I[poMexyTKu MOHOTOHHOCTH (DYHKITHH.
MakcumyMbl © MUHUMYMBI (yHkmuu. HaunGoinbliee w HavMeHbIIee 3HAYCHUE
GYHKITUN HA TIPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUKy.

[lokazarenbHas u norapudmudeckas QyHKIMUU, UX CBOMCTBA U rpadUKy.



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

Ucnonw3oBanue rpadukoB QyHKUMN JIsI UCCIEIOBAHUS MPOIIECCOB WU
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELIEHUH 3aJad U3 JAPYTUX Y4EOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBHble pyHKIMU. MeTo1 HHTEPBAIOB JIJIsl PEILIEHNs HEPABEHCTB.

[IpousBoanass  pynkuuu. ['eomerpuueckuid W (QuU3MYECKUd  CMBICI
ITPOM3BOIHOM.

[IpousBoaHble  3neMEHTapHbIX  QyHKIuH.  DopMynbl  HAXOXKIACHHS
POU3BOJIHON CyMMBbI, TPOU3BEAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue Mpou3BOAHON K UCCIIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. HaxoxaeHne HauOoblIero 1 HaMMEHBIIEeTro 3HaYeHUs] PYHKIMH Ha
OTpE3KE.

[IpuMeHeHne NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4YIIEro pEIICHUS B
OpPUKIAOHBIX 3ajadax, Ui ONPENENICEHHs CKOPOCTHM IIpolecca, 3aJaHHOro
dbopMyoi nian rpaduKoM.

[lepBooOpa3znas. Tabiuiia nepBoOOpa3HbIX.

WNuterpan, ero reomMerpudyeckuii W (U3NYECKUN CMBICI. Bprauciienue
uHTerpana mno gopmyne Hetotona—Jleitonuna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OOecleunBaTh
JIOCTH>KEHUE Ha YPOBHE CpeHEero o011ero o0pa3oBaHus CAEAYIONIUX JIUYHOCTHBIX,
METaIpeJIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJbTAThl OCBOCHHUS TIPOrpaMMbl y4eOHOTro MpeaMeTa
«MaTremaTuKa» XapakTepHU3yrTCs:

I'paxxnaHckoe BOCIIMTAHHUE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUU O0YYAIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOI'O 4JIE€HA POCCHICKOro 0OIIecTBa, MPEACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
OpoLEeyp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aMMO/JICMICTBOBAaTh C COLMAJIBbHBIMM HWHCTUTYyTAMH B COOTBETCTBUM C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

[TarproTyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
IPOLIJIOMY ¥ HACTOAILIEMY POCCUMCKON MaTeMAaTUKH, IEHHOCTHBIM OTHOLIEHHEM K
JOCTH>KEHUSIM POCCHUMCKMX MAaTEMAaTHKOB M POCCUMCKOW MAaTEMAaTHYECKOM IIKOJIbI,
K HCIIOJIb30BAaHUIO ATUX JOCTMXKEHHH B JAPYTrUX HayKaxX, TEXHOJOTUAX, cdepax
SKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAaHUEM IYXOBHBIX [IEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpMHPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OSTUYECKOTO  IOBEICHHS,
CBA3aHHOI'O C MPAKTUYECKUM MPUMEHEHHUEM JTOCTUKEHUN HAYKU U JESATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIA/Ia B MOCTPOCHUE YCTOMUMBOTO OyIYIIETO.

DcTeTUYeCKOEe BOCIIUTAHUE:

3CTETUYECKUM OTHOUICHHEM K MHUpPY, BKIIOYAs 3CTETUKY MaTEMaTUUYECKUX
3aKOHOMEPHOCTEN, 00BHEKTOB, 3aJ1a4, PEIICHUH, pacCyKACHUI; BOCIPUUMUYUBOCTHIO
K MaTeMaTUYECKUM aCIIEKTaM pa3jIuYHbIX BUJIOB UCKYCCTBA.

®u3nyecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATH MaTeMaTHUYeCKUEe 3HAHUS B
WHTEpEcax 370pOBOT0 U O6e30macHoro o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0POBBIO (37I0pOBOE MUTAaHUE, COATIAHCUPOBAHHBIA PEKHUM 3aHATHI H
OTJIbIXa, peryisipHas Gu3ndecKasi aKTHBHOCTD); (DU3UIECKOTO COBEPIIICHCTBOBAHMS,
MIPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN JIESITEIBHOCTBIO.

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIO0JIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENBHOCTH, CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUIOKEHUSMU, YMEHUEM COBEpLIaTh OCO3HAHHBIA BBIOOD
Oynymieit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caMO00pa30BaHUI0 HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a7]a4 MATEMATUYECKON HANlPaBIE€HHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, TOHUMAaHUEM BIUSHUSA
COLIMAJIbHO-?KOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHOU
Cpelbl, OCO3HaHMEM TJ00aJbHOTO XapakTepa SKOJOTHMYECKHX Mpoliem;
OpUEeHTanuel Ha NPUMEHEHHE MaTeMaTHMYeCKMX 3HAaHMM JUIsl pelieHus 3aaad B
00JIaCTH OKPY’KaIOILIEH Cpeibl, JITAHUPOBAHMSI TOCTYNKOB U OLIEHKU X BO3MOKHBIX
MOCJICJICTBUM JJI OKPY>KAIOIICH CpeIbl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW MPAKTUKW, T[OHWMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl 4ellOBEYECKON JesTEeIbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTHS ILMBWIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTH4YeCKOW KyJIbTYpOH KaK CpeICTBOM IIO3HAHMS MUPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MaremaTtuka» XapaKkTepU3YIOTCA OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0euUcCmeUsAMU, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1)  Vhuusepcanvnvlie  nosmasamenwvHwvle  Oelicméusi, — 0Oecneyusaom
Gopmuposanue 0A308blX KOSHUMUBHBIX NPOYECCO8 00YUAOWUXCA (0CB80EHUEe
Memo0o8  NO3HAHUA — OKpYJcarouje2o  Mupa,  NpuMeHeHue  J102UYeCKUXx,

uccie008amenbCKux onepayuil, ymeHuil pabomams ¢ uHgopmayuetr).

ba3oBble slornueckue NenNCTBUS:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKA MAaTEMATHYECKUX
O00BEKTOB, TOHSATUH, OTHOIICHUH MEXIy MOHATUAMH; (OPMYIHPOBATH
OmnpeNesiecHUs]  MOHSTHI;  yCTaHABIMBATH  CYLIECTBEHHBIM  MpPU3HAK
KJ1IaccuuKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEOOpPa3OBBIBATh  CYKICHUSA:
YTBEPJAUTEIbHbIE W OTpPULATENbHbIC, €AMHUYHBIE, YacTHbIE U OOIIHE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
npoTuBopeursi B (aKTaxX, [aHHBIX, HAOJNIOACHUSIX U YTBEPXKICHUSIX;
npeajgaraTb KpUTEPUH JUIsl BHISIBIICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;
JIeNaTh BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
POBOJIUTH CaMOCTOSITENIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTAIHIO,
OPUBOJIUTH MNPUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BApMAHTOB pEIICHHs, BHIOMpaTh Hauboyiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrie HCCIICO0BATCIBCKUC )Ief'ICTBI/ISI:

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEI0BATCIBCKAN MHCTPYMEHT IO3HAHUS,
(GbopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBaTh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3HIINIO, MHEHHE;

POBOJIUTH CaMOCTOSITEIILHO CIUTaHUPOBaHHBIH IKCIIEPUMEHT,
UCCIIEJIOBAHWE 110 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
O00BEeKTa, SBJICHUSA, TMPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMH, TIPOIICCCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTamM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUSA, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M O00OIICHUI;

IPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE TMPOIECCa, a TaKXKE BBIIBUTATh
IIPEIIOIOKEHUS O €TO Pa3BUTHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmanueii:

BBISBJIATH AeUIIUTHI UHPOpPMAIUHY, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETA HA
BOIIPOC U JUJIsl pELICHUS 3a/]1a4u;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHHKOB  PA3IUYHBIX  THIIOB,
aHaJU3HPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IMYHBIX BUJOB U (DOPM MpEACTaBICHNUS,

CTPYKTYpHpPOBaTh WH(OpMAIUIO, IPEACTABIATH €€ B pa3lIuYHBIX (hopmax,
WLTIOCTPUPOBATh IpaPpUUECKH;

OLICHUBATH HaJIEXKHOCTh uHpopManu o CaMOCTOSITEJILHO
c(hOopMyJIUPOBAHHBIM KPUTEPUSIM.



2)  VHusepcanvnvle  KOMMYyHUKamueHwvle  Oelicmeus,  00ecnedusarom
chopMUpOBaAHHOCIb COYUATLHBIX HABLIKOE 00YUAIOUUXCAL.

OO61enue:

e BOCIPHUHUMATH B (POPMYIHPOBATH CYKJIEHHUS B COOTBETCTBHH C YCIOBUSIMH
Y [IEeJIIMHA OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOO TOUKY 3PEHUS
B YCTHBIX U IMMHCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHCHUS IO XOIYy peIICHUS
3aJ1auyu, KOMMEHTHUPOBAThH IMOTYUYEHHBIN pE3ysIbTaT;

e B X0fe 00CYXKACHHS 3aaBaTh BOIIPOCHI IO CYIIECTBY 00CYKTaeMOM TEMBI,
pOOJIEMBI, perIacMoM 3aJ1a4uu, BHICKA3bIBATh MJICH, HAIICJICHHBIC HA ITOUCK
pEIICHMS; COIMOCTAaBIATh CBOM CYXKICHUS C CYXKICHUAMH JIPYTHX
YYAaCTHUKOB JIMAJIOTa, OOHAPY)KMBATh Pa3jU4Me M CXOACTBO IO3WIIUI; B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

e TMPEACTABIATH  PE3yJbTAaThl  PEIICHWS  3aJaud,  OIKCIICPUMCHTA,
UCCIICIOBAaHUS, TIPOCKTA; CAMOCTOSTEIIbHO BRIOUPATh (DOpMAT BBICTYIIIICHUS
C y4€TOM 3aj1a4 MPE3CHTAINN U OCOOCHHOCTEH ayTUTOPUH.

CoTpynHHYECTBO:

e IIOHUMATh M MCIIOJIH30BATh MPEHMYIIECTBA KOMaHIHOW U MHIANBUAYATbHOM
paboThI TMPHU peNICHUH YYeOHBIX 3a/ad; NMPUHUMATH I1€Jh COBMECTHOM
NeSTENbHOCTH, IUIAHUPOBATh  OPraHM3alMI0 COBMECTHOW  paboThI,
pacupenensTh BHABI paboOT, IOTOBApUBATHCS, OOCYXIaTh MpoLEecC H
pe3ynbTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIIOJIEH;

e YY4aCTBOBATh B IPYMIOBBIX (popMax paboThl (0OCYXIeHHs, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W HHBIE); BBIIOJHATH CBOI YacThb pabOThl U
KOOPJIUHUPOBATH CBOM JICHCTBUS C IPYTUMHU YICHAMU KOMaH/Ibl; OIIEHUBATh
KayeCcTBO CBOETO BKJaJa B OOMUH MPOAYKT 1O KPUTEPHUSIM,
c(hOpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHSI.

3) Vuusepcanvhvie pezyniamugnsle oeticmeus, 06ecneuusarom Gopmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUUHOCHIU.

Camoopranuzanus:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHUS 3a7a4i, BEIOUPATh CIIOCO0 PEIIeHHUs C
y4E€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
¥ KOPPEKTHUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOPMAITIH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU TIO3HABATEIBHOW pedIeKCHH KaK OCO3HAHUS
COBEPIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJISI ITPOIIecca M pe3ybTaTa
pEIIeHHs] MaTeMaTHIEeCKOM 3a/1a4u;



e MPEIBUAETH TPYIHOCTH, KOTOPHIE MOT'YT BOSHUKHYTb IIPY PEIICHUH 3a1a4H,
BHOCUTh KOPPEKTUBBI B JI€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB,
JAHHBIX, HAMIEHHBIX OLIMOOK, BBISBICHHBIX TPYAHOCTEH;

e OICHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBIACHSITH
IPUYMHBl JTOCTMKEHUS WA HEIOCTHMIKEHHS PE3YJIbTATOB JESITENBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATBI

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

10 KVIACC

Yucia v BbIYMCICHUS

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

Beimonusate  apudmeTmdyeckue  omepandd  C  PalMOHAIBHBIMH U
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonHaTs npuOImKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JeJ1aTh IPUKUJIKY U OLIEHKY PEe3yJIbTaTa BHIUUCICHUN.

OnepupoBaTh MOHATHUSAMU: CTENEHb C ILEJIbIM MOKAa3aTelIeM; CTaHAapTHas
dopMa 3amucu JAEUCTBUTENHHOTO UHWCIA, KOPEHb HATypajdbHON CTEINEHHU;
UCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3alUCU JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IIPEJCTABICHUS JaHHBIX.

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

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MNOHSATUSAMU: TOXKJIECTBO, YpaBHEHHUE, HEPABEHCTBO; ILEJOE,
palMOHANBHOE, HPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonHsATh npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U peliaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonusaTe npeoOpa3zoBaHus LENbIX, PAMOHAIBHBIX W HPpPalMOHATBHBIX
BBIPAKCHUH U PEIIATh OCHOBHBIE THUIIBI LIEJBIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

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



MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE anreOpbl, COCTaBISATh
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCIOIb30BAHUEM allapaTa ajreopsbl.

DyHKUUM U TPaPUKHU

OnepupoBaTh MOHATUSAMU: (QPYHKIUSA, CIIOCOOBI 3aJaHus (PyHKUMH, 00J1acTh
ONpeJeNeHHs] U MHOXKECTBO 3HAYEHUU QYHKIUH, TpaduK (PYHKIUH, B3aUMHO
oOpaTHbI€ (PYHKITUH.

OnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTh (DYHKUMH, HYJIU ()YHKIIMH,
IPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Wcnonb3oBaTh rpaduiku GyHKUUMA 715 pelIeHUs] ypaBHEHU.

Crtpoutb u untath rpaduku JUHEHHON (QYHKIMM, KBaAPAaTUYHOU (DYHKIUH,
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 aHAJIM3a

OnepupoBaTh MOHATHUSMHU: [OCJIENOBATEIBHOCTh, apupMeTudeckas u
reOMETpPUYECKasi MPOrPECCHH.

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

3a1aBaTh MOCIIEI0BATEIBHOCTH Pa3IMUYHbIMU CIIOCOOAMHU.

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

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOXKECTBO, OII€pallMU HaJ MHOKECTBAMH.

Hcrnosib30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar JJIs ONMCAHMS peabHbIX
IPOLIECCOB U SIBJICHUMN, IPU PEILICHUH 3a7a4 U3 IPYIUX YYEOHBIX ITPEIMETOB.

OnepupoBaTh  IMOHATUSAMH: ONpelereHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh MOHATHSAMH: HATypaJIbHOE, II€JI0€ YHCJIO; HCIO0JIb30BaTh
MPU3HAKYU JICIMMOCTH LIEJbIX YUCEII, PA3JIOKEHHUE YHCJIA HA MPOCThIE MHOMKHUTEIIN
JUJIS pEeIICHUS 3a/a4.

OrnepupoBaTh MOHATHEM: CTETIEHb C PAIIMOHATBHBIM MOKA3aTEJIEM.

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

YpaBHeHUs U HEPABEHCTBA



[IpumeHsAT, CBOMCTBAa CTENEHWM g MpeoOpa3oBaHUsl  BBIPAKEHUI;
ONEPUPOBATh MOHATUAMU: IIOKA3aTEIBHOE YPAaBHCHHUE U HEPABEHCTBO; peIlaTh
OCHOBHBIE TUIIBI IOKA3aTENBHBIX YPABHEHUI U HEPABEHCTB.

BoeinosiHAT  mpeoOpa3oBaHUsl  BBIPAXKEHUW, COAEpPXkAIIMX JOorapu@msl;
ONEepUPOBATH NOHATUAMU: JOTapU(PMUUYECKOE YpaBHEHUE U HEPABEHCTBO; pPEIIATh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTte peuienus mpocTeNmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CHUCTEMA JIMHEMHBIX YpPAaBHEHUW U €€ PELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUH JUISl PEIIEHUS IPAKTUYECKUX 3a/1a4.

HaxonuTh pemieHns MpoOCTEMIIUX CUCTEM U COBOKYITHOCTEN PALMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallMM Ha fA3bIKE aireOpbl, COCTAaBISATH
BBIDAXXCHMs, YPaBHEHUs, HEPABEHCTBA U CHUCTEMBI II0 YCJIOBHK 3aJayM,
UCCJIeI0BATh MOCTPOEHHBIE MOJIEIH C UCIOJIB30BAHUEM alllapaTa ajreopsl.

DYyHKIUM U TPaPUKHU

OnepupoBaTh MOHATUSMHU: Tepuoanyueckas  (QYHKIHUA, [POMEKYTKU
MOHOTOHHOCTH (YHKIIMHM, TOYKH DOKCTpemMyMa (yHKIMHM, HauOoJblIee WU
HauMEHbIIee 3HA4YeHHs (YHKIMM Ha TMPOMEXKYTKE;, HCIONb30BaTh HX I
UcClieZIoOBaHNs (PyHKLNH, 3aJaHHON TpaduKOM.

OnepupoBaTh MOHATUAMM: IpaUKU MOKa3aTENbHOH, Jorapugmuueckon M
TPUTOHOMETPUYECKUX (YHKIMI; M300pakaTh UX Ha KOOPAMHATHOM IUIOCKOCTU U
UCIIOJIB30BATh I PELICHHs] YPABHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH TpaduKU JTMHEUHBIX ypaBHEHUH U
UCIIOJIB30BATh UX [l PELICHUs CUCTEMBI JINHEUHBIX YPABHEHUM.

Hcnonp3oBaTh rpaduku (QyHKUMH Ui  HCCIENOBAHUS IPOLECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX TUCIUIUINH.

Hayana MaTeMaTH4YeCKOro aHAIM3a

OmnepupoBaTh MOHATHAMH: HENpPEPBbIBHAS (YHKIMS; TPOU3BOJHAS (QYHKIUY;
MCITIOJIb30BaTh TEOMETPUIECKUN U PUINUECKUIA CMBICT TPOU3BOTHOMN JIJISI PEIICHUS
3a7ay.

Haxoauth npou3BoiHbIE 3JIEMEHTAPHBIX (PYHKINN, BEIYUCIATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHH.

Hcnonp30BaTh TPOU3BOAHYIO JJIS1 UCCIIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHSATh PE3yIbTaThl HCCIEAOBAHUS K TIOCTPOCHUIO TPAPHUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKICHUS HAWIY4ILIEro pELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUATIBHO-DKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATHAMM: IE€pBOOOpa3Hasi W  HMHTErpajl; I[OHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



HaxoauTe mepBooOpa3HbIe 2IEMEHTAPHBIX ()YHKIIUN; BEIYUCISATH HHTETPAI 10
dbopmyne Hperorona—JleitOuuna.

Pemate mpuknagHbie 3aaud, B TOM YHCJIE COIMATHLHO-DPKOHOMHYECKOTO U
¢u3ndyecKoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOTO aHAIH3A.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KVIACC
KosmmyecTBo yacos DJIEKTPOHHBI
':;') HaumeHoBaHue pa3aeioB u Bee Kontpoan IlpakTuyec | € (uudposwie)
TeM NPOrpaMMbl HbIEe KHe o0pa3oBare/b
! ro padoTsI padoThbI HbI€ pecypchl
MHO3k€eCcTBa pallHOHAJIBHBIX U
1 JEWCTBUTEILHBIX YUCEIL. 14 1
ParmmonanbHbIe ypaBHEHUS U
HEpaBEHCTBA
OyHKIMHU U TpadUKH.
2 CrerneHs ¢ 1eNbIM 6
oKasarejaemM
Apudmernueckuit KOpeHb N—
3 oif crerienu. MppanuoHansHbIe 18 1
YpaBHEHHS U HEPAaBEHCTBA
Dopmyibl
4 TpUroHOMeTpHUU. TpUrOHOMETP 22 1
WYECKHEe ypaBHEHUS
5 IlocnemoBaTeabHOCTH U 5
Mporpeccuun
5 [ToBTOpEHwUE, O606H1€HI:IC, 3 1
cUCTeMaTH3aIlus 3HaHUH
OBIIEE KOJIMYECTBO YACOB 68 4 0

I10 ITIPOTPAMME




11 KVIACC

Ne HauMeHoBaHHne
n/ pa3aeyioB U TeM
n NPorpamMmbl

KoaudecTBO 4acoB

Bcer | KoHTpOJBLHBI

0 e padoThI

IIpakTuyecku
e paboThbI

DJIEeKTPOHHbIE
(uudposbie)
o0pa3oBaTe/ibH
ble pecypchl

CreneHs ¢
paloHaIbHBIM
IOKa3aTeNeM.
Iloka3zarennHas
GyHKIMS.
IlokazaTennHBIC
YpaBHEHUS U
HEpPaBEHCTBA

12 1

Jlorapudmuueckas
GbyHKIMS.

2 Jlorapudmuueckue
YpaBHEHHUS U
HEpaBEHCTBA

12

Tpuronomerpuyeck
re QyHKINH U X

3 rpadukH.
Tpuronomerpuyeck
Ve HEpaBeHCTBA

[IpousBoaHas.
4 [IpumeHenue
MPOU3BOJHOM

24 1

Huterpan u ero
MIPUMEHEHHUS

Cucremsl
ypaBHEHUH

12 1

Harypanbubie u
Lenble yucia

[ToBTOpEHuUE,
0000111eHHE,
CHCTEMAaTHU3alHs
3HAHUM

18 2

OBIIEE KOJIMYECTBO
YACOB I1O0
[TPOTPAMME

102 6







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBo 4acoB

KoHuTtpois
HbIE
padoThI

Bce
ro

IIpakTHyec
KHe padoThl

Jara
H3y4eH
us

DJIeKTPOHHbIE
nugposbie
oOpa3oBareJib
HbI€ pecypchl

MHo3kecTBO,
onepanuu Hajl
MHO>KECTBaMH.
JnarpamMmel
Ditnepa—Benna

PammmonansHbIE
qHpcla.
OOBLIKHOBEHHEIE U
JIECATUYHBIE
IpoOU, MPOLIEHTHI,
OCCKOHEUHBIE
MePUOANICCKIE
Ipoou

Apudmernueckue
oTIepaliy C
paloHaIbHBIMU
YHClIaMH,
npeoOpazoBaHus
YHCIIOBBIX
BBIPAKCHUHN

[Ipumenenne
npoOer u
MPOLIEHTOB JIJIs
peuieHus
MIPUKIIAHBIX
3a/1a4 u3
Ppa3IUYHBIX
OoTpaciel 3HaHUu!
U pealbHOU
KUZHU

IIpumeHeHue
npobeit u
IIPOLIEHTOB ISl
pelieHns
MIPUKIIAIHBIX




3a/1a4 u3
pa3IMYHbIX
oTpaciei 3HaHu!
U peaIbHOU
AKU3ZHU

JeicTBuTEIbHBIC
qucia.
PanmonaneHbie 1
HppaIMoHaIbHBIE
quclia

Apudmernueckue
OTIEpaINH C
eCTBUTEIILHBIM
H YUCIaMHU

[IpubmmxEnnbie
BBIUHCIICHMUS,
MpaBuiIa
OKPYTJICHHS,
MPUKHIKA 1
OIICHKA
pe3ynbTaTa
BBIYMCIICHUN

ToxnecTBa u
TOXIECTBEHHbBIE
npeoOpazoBaHUs

10

YpaBHeHue,
KOPEHb
ypaBHEHUS

11

Hepagenctso,
peuieHue
HEpaBEHCTBA

12

Meton
HUHTEPBAJIOB

13

Pemenue nensix u
IpoOHO-
palMOHAIBHBIX
YPaBHEHUH U
HEPABEHCTB

14

KoHnTtponpHas
paboTa o Teme
"MHoxecTBa
panroHaIbHBIX U




e CTBUTEIIHLHBIX
YHCe]l.
PammmonansabIe
YpaBHEHUA U
HEpaBEHCTB"

15

OyHKIMA,
CITIOCOOBI 3aJaHUS
(GyHKIMH.
BzanmnaO0
oOpaTHbIe

byHKIIMN

16

I'paduk pynkuun.
Ob6nactp
onpeeNneHus u
MHOKECTBO
3HAYEHUN
¢bysakun. Hynu
(GyHKIMH.
[TpomexyTku
3HAKOIIOCTOSIHCTB
a

17

Yéturle u
HEYETHBIE

byHKIMN

18

Crenelb ¢ LEIbIM
MOKa3aTeNeM.
CrangaptHas
dhopma 3anucu
JIENCTBUTEIBHOTO
qpciia

19

Hcnonn3oBanue
OOOXO e
(hopmbI 3anucu
JIeCTBUTEIIHLHBIX
quCesT It
peleHus
MPaKTUYECKUX
3amad u
MpeACTaBICHUS
JTaHHBIX

20

Crenennas
byHKIMsA C




HaTypaJIBHBIM nu
ICJIbIM
nokaszarenem. Eé
CBOIICTBA 1

rpadux

21

ApupmeTnueckuii
KOPEHb
HaTypaJbHON
CTETIeH!

22

Apudmernueckuit
KOPEHb
HaTypaJbHON
CTETeHU

23

CaoiicTBa
apupMETHIECKOTO
KOpHS
HaTypaJbHOU
CTETIEHU

24

CaoiicTBa
apupMETHIECKOTO
KOpHS
HaTypajibHOU
CTETIeHU

25

CaoiicTBa
aprupMETHIECKOTO
KOPHS
HaTypajibHOU
CTETeHU

26

JeicTBus c
apudmeTuyecKum
Y KOPHSAMHU N—0i
CTETIeHH

27

JeicTBus c
apu(pMeTHUECKUM
U KOpHSMHU N—OU
CTEIIEHU

28

JlericTBUA C
apu(pMeTHUECKUM
U KOpHSIMU N—OU
CTEIIEHU

29

JlericTBUS C
apudmeTuyecKuM




U KOpHSIMH N—-OU
CTEIIEHU

30

JHecTBus ¢
apumeTnIecKuM
1 KOpHSIMH N—-OU
CTENEeHU

31

Pemenue
HPPaUOHAIBHBIX
YpaBHEHUH U
HEpPABEHCTB

32

Pemenue
HPPalUOHAIBHBIX
YpaBHEHUH U
HEpPABEHCTB

33

Pemenue
HpPalMOHATIBHBIX
YpaBHEHUH U
HEPaBEHCTB

34

Pemenue
MppalOHAbHBIX
YpaBHEHUH U
HEPaBEHCTB

35

Pewrenne
MppalOHaAIbHBIX
YpaBHEHUH U
HEPaBEHCTB

36

CBolicTBa 1
rpaduk KopHs N-
Ol cTereHu

37

CBolicTBa 1
rpaduk KopHs N-
Ol cTereHu

38

KonTposbHas
paboTa 1o Teme
"ApupmeTruecku
1 KOpeHb N—-0oH
CTETICHH.
WppaunonaisHbie
ypaBHEHUS U
HepaBeHCTBA"




39

Cunyc, KOCuHyC U
TaHT€HC
YHCIIOBOTO
apryMeHTa

40

Cunyc, KOCUHYC U
TaHT€HC
YHCIIOBOTO
apryMeHTa

41

ApkcuHyc,
APKKOCHHYC U
apKTaHI'€HC
YHCIIOBOTO
apryMeHra

42

ApkcuHyc,
ApPKKOCHHYC U
apKTaHT'€HC
YHCIIOBOTO
apryMeHra

43

Tpuronomerpuye
CKasi OKPY>KHOCTb,
oTpezeNieHue
TPUTOHOMETPUYEC
KuX (QYHKIHI
YHCIIOBOTO
aprymeHra

44

Tpuronomerpuye
CKasi OKPY>KHOCTb,
oTnpezesieHue
TPUTOHOMETPUYEC
KHUX (YHKIHHI
YHCIIOBOTO
aprymeHra

45

OcHoBHbIE
TPUTOHOMETpPUYEC
Kue hopMyIbl

46

OcHoBHbIE
TPUTOHOMETpPUYEC
Kue hopMyIbl

47

OcHoBHbIE
TPUTOHOMETpPUYEC
Kue hopMyIbl




48

OcHoBHbIE
TPUTOHOMETpPUYEC
Kue GopMyIbI

49

[Ipeo6pazoBanue
TPUTOHOMETPHUEC
KHMX BBIpa)KCHUN

50

[IpeobpazoBanue
TPUTOHOMETPHYEC
KHMX BBIpQXKCHUHI

51

[IpeoGpa3oBanue
TPUTOHOMETPHYEC
KHMX BBIpQXKCHUHI

52

[IpeoGpa3zoBanue
TPUTOHOMETPHYEC
KHMX BBIpQXXKEHUHI

53

[IpeoGpaszoBanue
TPUTOHOMETPHYEC
KUX BBIpOKEHUN

54

Pewrenne
TPUTOHOMETPUYEC
KUX YpaBHEHUM

55

Pewrenne
TPUTOHOMETPUYEC
KUX YpaBHEHU

56

Pewrenne
TPUTOHOMETPUYEC
KUX YpaBHEHUI

57

Pemenue
TPUTOHOMETPHUUEC
KHX YpaBHEHUU

58

Pemenue
TPUTOHOMETPHUUEC
KUX ypaBHEHUU

59

Pewrenne
TPUTOHOMETPUYEC
KUX ypaBHEHUU

60

KoHnTtponpHas
paboTa 1o Teme
"®opMyIib
TPUTOHOMETPHH.




Tpuronomerpuue
CKH€ ypaBHEHUs"

61

IlocnegoBaTenbpHO
CTH, CIIOCOOBI
3aJ]aHHs
IOCJICAOBATEIILHO
CTCH.
MoOHOTOHHEBIE
MOCJICAOBATEIHLHO
CTH

62

Apudmernueckas
u
reoMeTpuyecKas
MIPOTPECCHUH.
Hcnonp3oBanue
MIPOTPECCUU TSI
pereHus
peanbHBIX 3a/1a4
MIPUKIIATHOTO
XapakTepa

63

beckoneuHo
yOBbIBaroIas
reoMeTpuyecKas
Mporpeccusi.
Cymma
OCCKOHEYHO
yOBIBarOIICH
reoMeTpUYECKO
Mporpeccuu

64

dopmyna
CIIOXKHBIX
IIPOLIEHTOB

65

dopmyna
CJIOJKHBIX
IIPOLICHTOB

66

O06o001menue,
CUCTeMaTH3aIHs
3HAaHUM 3a KypC
anreOpbl ¥ Hayvall
MaTeMaTH4YeCKOTO
ananu3za 10
KJacca




Hrorosas
67 KOHTpPOJIbHAs
pabora

O0001menue,
cucreMaru3sanus
3HaHUM 32 KypC
68 anreOpbl 1 Haval
MaTeEMaTH4Y€CKOI' O
aHayimza 10
KJacca

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

68




11 KJIACC

Tema ypoka

KoaudecTBo 4acoB

Bce
ro

KonTpoa
bHbIE
padoTsI

IIpakTuye
CKHe
padoThbI

Jara
u3yue
HUS

DJIEeKTPOHH
ble
nugposbie
o0pa3oBareJ
bHbIE

pecypchbl

Crenens ¢
paIMoHaATEHBIM
oxKasarejieM

CBOJICTBA CTEIIEHU

[TpeobpazoBanue
BBIpAXKEHUM,
coJieprKalIux
paloHaIbHbIE CTEIIEHH

[IpeoGpa3zoBanue
BBIpAXKEHUM,
coJiepKalux
panMoHalbHbIE CTEIICHU

[IpeobpazoBanme
BBIPAKECHMUIA,
coJIeprKalIux
paloHaIbHbIE CTEIICHH

TToka3arenbHbIe
ypaBHEHUS U
HEpPaBEHCTBA

TToka3arenbHbIe
ypaBHEHUS U
HEpPaBEHCTBA

IToka3aTensHbIE
YpaBHCHHUA U
HCPABCHCTBA

[Toka3zaTenbHble
ypaBHEHUS U
HEPAaBEHCTBA

10

IToka3zarenpHble
ypaBHEHUS U
HEPAaBEHCTBA

11

ITokasarenbHas
¢byHKus, e€ cBOicTBA U

rpaduk




12

KontponsHas pabora o
teme "CTerneHs ¢
paIMoHaTbHBIM
MoKa3aTeyeM.
IlokazarenbHas
byHKIHS.
ITokazatenbHbIC
ypaBHEHUS U
HepaBeHCTBA"

13

Jlorapudm yucna

14

Hecsatuunslie u
HaTypaJbHbIE
Jorapu(pmsl

15

[IpeoGpa3oBanue
BBIpAXKEHUM,
coJiepKalux
Jorapugpmsl

16

[IpeoGpa3zoBanue
BBIpAXKEHUM,
coJiepxKalux
sorapudmsI

17

[IpeobpazoBanme
BBIPAKECHMUIA,
coJIeprKalIux
sorapudmsl

18

[IpeobpazoBanue
BBIPAKECHUIA,
coJIeprKalIux
sorapudmsl

19

Jlorapudmuueckue
ypaBHEHUS U
HEpaBeHCTBA

20

Jlorapudmuueckue
ypaBHEHUS U
HEpaBEHCTBA

21

Jlorapudpmuueckue
ypaBHEHUS U
HEPAaBEHCTBA

22

Jlorapugmuueckue
ypaBHEHUS U
HEPAaBEHCTBA




23

Jlorapudmmueckas
¢byHkuus, e€ cBOicTBA U

rpadux

24

Jlorapudmmueckas
¢byHKIUs, e€ CBOMCTBA U

rpadux

25

Tpuronomerpuueckue
(GyHKIMHU, UX CBOHCTBA U
rpaduKu

26

Tpuronomerpuueckue
(yHKIMM, UX CBOWCTBA U
rpaduxu

27

Tpuronomerpuueckue
(yHKIMM, UX CBOWCTBA U
rpaduxu

28

Tpuronomerpuueckue
(GyHKIMY, UX CBOWCTBA U
rpaduxu

29

[Ipumepsnt
TPUTOHOMETPUUECKUX
HEPABCHCTB

30

[Tpumepsi
TPUTOHOMETPHUUECKUX
HEPaBEHCTB

31

[Tpumepsi
TPUTOHOMETPUUECKUX
HEPaBEHCTB

32

[Tpumepsi
TPUTOHOMETPUUECKUX
HEPaBEHCTB

33

KounTpomsHas pabota no
teme "Jlorapudpmuyeckas
GbyHKIHS.
Jlorapudmuueckue
yYpaBHEHUS U
HepaseHcTBa. Tpuronome
Tpuueckue QyHKIIUU 1
ux

rpa¢uku. Tpuronomerpu
YeCKUe HepaBeHCTBA"

34

HenpepbiBHBIE QYHKITH




35

Merto UHTEPBAJIOB ISt
pELIECHUSI HEPABEHCTB

36

Merto UHTEPBAJIOB ISt
pELIECHUS] HEPABEHCTB

37

[IpounsBoaHas GyHKIHH

38

[IpounsBoaHas GyHKIHH

39

I'eomerpuueckuit u
(bU3NYECKUN CMBICIT
MPOU3BOJHOM

40

I'eomerpuueckuit u
(uznueckuit CMbICI
MPOU3BOJHOMN

41

[IpounsBoHbIE
AJIEMEHTapHbIX PYHKIUH

42

[IpounsBoHbIE
AJIEMEHTapHbBIX PYHKIUH

43

[IpounsBoHas cyMMBl,
MIPOU3BEACHHUS, YACTHOTO

byHKINNA

44

[IpousBoHAS CYMMBI,
MIPOU3BEACHHUS, YACTHOTO

byHKINNA

45

[IpousBoHAS CYMMBI,
MIPOU3BEACHHUS, YACTHOTO

byHKIMHA

46

[Ipumenenne
MPOM3BOJTHOM K
Hccaea0BaHUI0 (PYHKIIMMA
Ha MOHOTOHHOCTD H
KCTPEMYMBI

47

IIpumenenue
MPOM3BOJTHOM K
HCCIIEeIOBAHUIO (DYHKIIHI
Ha MOHOTOHHOCTbH H
3KCTPEMYMBI

48

IIpumeHeHue
IIPOU3BOJHOM K
UCCIIEeIOBAaHUIO (PYHKIIMHA
Ha MOHOTOHHOCTb U
IKCTPEMYMBI

49

IIpumeHeHue
MPOU3BOJHOM K




WCCIIEeIOBAaHUIO (PYHKIIMIA
Ha MOHOTOHHOCTHh U
DKCTPEMYMBI

50

Haxoxnenne
HauOOJIBIIETO U
HaMMEHBIIIETO 3HAYEHUS
(GyHKIUU Ha OTpE3Ke

51

Haxoxnenne
HauOOJIBIIIETO U
HAaUMEHBIIIETO 3HAYCHUS
(yHKIIMM Ha OTpe3Ke

52

Haxoxnenne
HauOOIBIIEro U
HAaUMEHBIIIETO 3HAYCHUS
(GYHKIMH Ha OTpe3Ke

53

Haxoxnenne
HauOOJIBIIEro U
HauMEHBIIIErO 3HAYEHUS
(yYHKIIMH Ha OTpe3Ke

54

Haxoxnenue
HauOOJBIIEro U
HauMEHBIIIErO 3HAYEHUS
(hyHKIIMM Ha OTpe3Ke

55

Haxoxnenue
HauOOBIIEr0 U
HaMMEHBIIIETO 3HAYEHUS
(hyHKIIMM Ha OTpe3Ke

56

[Ipumenenue
MIPOM3BOIHOM 115t
HaXOXKICHHS
HAMJIY4IIEero PEHICHUs B
NPUKIAHBIX 3a/1a4aXx,
TUISL ONIPE/ICIICHHS
CKOPOCTH TIpolLecca,
3a7aHHOTO POPMYIIOit
WK TpaduKoM

57

KonTtponsHas pabota o
teme "[IpousBonHasi.
IIpumeHeHue
IIPOU3BOIHOMN"




58

[lepBooOpa3Hasi.
Tabnuua
nepBooOpa3HBIX

59

[lepBooOpa3Hasi.
Tabnuua
nepBooOpa3HBIX

60

WHrerpai,
reOMETPUYECKUHN U
(bU3NIECKUN CMBICIT
HHTerpaia

61

WHrerpai,
T€OMETPUUYECKHUMN U
(du3znueckuil CMbICI
HHTerpaia

62

Wnrerpai,
F€OMETPUUYECKHUIN 1
(buznueckuit CMbICI
UHTerpajia

63

Brrunciienue narerpana
o dhopmyie
Herorona—JleiiOaumna

64

Brruncienue nnrerpana
o dhopmyie
Herorona—JleiiOaumna

65

Berurcienue uHTErpaia
o dhopmyiie
Herorona—JleiiOauna

66

Berurcienue uHTErpaia
o dhopmyiie
Herorona—JleitOHuna

67

CucreMbl JIMHENHBIX
ypaBHEHUH

68

CucreMbl JIUHENHBIX
ypaBHEHUH

69

Perenne npukitagHbeix
3a/1a4 C IIOMOIIBIO
CUCTEMBI JIMHEWHBIX
YpaBHEHUH

70

Perenne npukitagHbeix
3a/1a4 C IIOMOIIBIO
CUCTEMBI JIMHEWHBIX
ypaBHEHUH




71

Cucremsl u
COBOKYIIHOCTH LIEJIbIX,
paloHaIbHbIX,
HppallOHAJIbHBIX,
[I0Ka3aTeJIbHbIX,
norapu(pMUIECKUX
YPaBHEHUI U HEPABEHCTB

72

Cucremsl u
COBOKYITHOCTH LIEJIBIX,
palMOHANIbHBIX,
HUPPAIMOHAIIBHBIX,
IIOKa3aTEeIbHBIX,
JOTapu(PMUIECKUX
YpaBHEHUIN U HEPABEHCTB

73

Cucremsl u
COBOKYITHOCTH IIEJIBIX,
parMoHaIbHBIX,
HPPalMOHAIBHBIX,
MMOKa3aTeIbHBIX,
JorapuPpMUIECKux
YpaBHEHUIN U HEPABEHCTB

74

Cucremsl u
COBOKYITHOCTH TICJIBIX,
paInMoHATbHBIX,
HPpAMOHAIIBHBIX,
MOKa3aTeNbHBIX,
JorapuPpMUIECKUX
ypaBHEHUH U HEPABEHCTB

75

Hcnonb3zoBanue
rpa¢ukoB QPyHKIMI 115
pelieHns ypaBHEHUH U
CUCTEM

76

Hcnonb3oBanue
rpadukoB QyHKUUN 115
pelieHns ypaBHEHUH U
CUCTEM

77

IIpumeHeHue
YPaBHEHUH, CUCTEM U
HEPABEHCTB K PELICHUIO
MaTeMaTHYECKHX 3a7a4d U
3a/1a4 U3 pa3IndHbIX
oOnacTeil HayKu 1
peanbHOM )KU3HU




78

KontponsHas pabora o
teme "HuTerpan u ero
npuMeHeHus. CUCTEMbI
ypaBHeHui"

79

HarypanbeHble u nensie
4yHuClla B 3aJ1a4ax U3
peanbHOM )KU3HU

80

HarypaneHble u nensie
4yyuClla B 33J1a4ax U3
peanbHOM )KU3HU

81

HarypanbeHble u niensie
4yHuClIa B 33J1a4ax U3
peanbHOM )KU3HU

82

[Ipu3naku nenumoctu
LIEJIBIX YU CEI

83

[Ipu3naku nenumoctu
LETIBIX YU CET

84

[Ipu3naku nenumoctu
LETIBIX YU CEIT

85

[ToBTOpEHME,
0000111eHHE,
cUCTEMAaTH3aIysI 3HaHUH.
YpaBHeHus

86

[ToBTOpEHME,
0000111eHHE,
cUCTeMaTH3allusl 3HAaHHUH.
YpaBHeHust

87

[ToBTOpEHMeE,
000011IeHNE,
CUCTeMAaTH3aIlHs 3HAaHHUH.
YpaBHeHus

88

IToBTOpEHME,
000011IeHHE,
cUCTEMaTu3alusl 3HAaHUM.
YpaBHeHus

89

[ToBTOpEHuUE,
0000111eHHE,
CUCTeMAaTH3aIlHs 3HAaHHH.
YpaBHeHus

90

[ToBTOpEHuUE,
0000111eHHE,




cucTeMaTu3anys 3HaHuH.
YpaBHeHust

91

[ToBTOpEHuUE,
0000111eHNE,
CHCTEeMaTH3aIus 3HaHUH.
HepasencrBa

92

[ToBTOpEHME,
000011eHNE,
CHCTeMaTH3aIus 3HAaHUH.
HepasencrBa

93

[ToBTOpEHME,
00o01enue,
CHCTEeMaTH3aI1s 3HAHU.
HepasencrtBa

94

[ToBTOpEHME,
00o01Ienne,
CHCTEeMaTH3aI1s 3HAHUH.
HepasencrBa

95

[ToBTOpEHME,
0000111eHHE,
cUCTEMAaTH3aIysI 3HaHUH.
CucreMbl ypaBHEHHI

96

[ToBTOpEHME,
000011IeHHE,
cUCTeMaTH3allusl 3HAaHHUH.
CucrteMbl ypaBHEHHI

97

[ToBTOpEHMeE,
000011IeHNE,
CHUCTeMaTH3aIys 3HAHHH.
OyHKIMU

98

IToBTOpEHME,
0000111eHHE,
CHCTEMAaTHU3aLMsl 3HAHUIA.
OyHKIMHU

99

HToroBast KOHTpOJILHAS
pabota

10

HToroBast KOHTpOJILHAS
pabota

10

O06o001enue,
CHUCTEMATH3aIlHs] 3HAHUI
3a Kypc ajureOpbl U Hava




MaATEMATHUYCCKOTI'O
ananu3a 10-11 xmaccoB

O06001menue,
10 CHCTEMAaTH3aINs 3HaAHUH
3a Kypc anreOpbl 1 Haval

MaTeMaTUu4€CKOIro

ananu3a 10-11 xmaccoB

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102




HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHLHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpazoBaHusl OOYCJIOBJIEHA MPAKTUYECKOW 3HAYUMOCTHIO METANpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOydYEHHUS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oOydarouumxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M WACAIBHOIO, XapaKTepe OTPaKCHHUs
MaTEMaTUYECKOM HAyKOH SBJICHUI 1 TPOLIECCOB PEaTbHOT0 MUPa, MECTE T€OMETPUH
B CUCTEME HAyK M POJIM MATEMATHUYECKOI0 MOJIEITMPOBAHUS B HAYYHOM MO3HAHUH U
B IIPAKTUKE CIIOCOOCTBYET POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS YUAILTUXCS, a
TaK)KE€ KAa4eCTB MBIIUJICHUS, HEOOXOAMMBIX MJIA aJanTallid B COBPEMEHHOM
0O11IeCTBE.

['eometpust siBiIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, Tak Kak OOECIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU HM3YUYCHUU OO0YyUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPaXCHHS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIEITHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu 00beIUHSIET pa3HbI€ BUJIbI YUEOHOM U TPYI0BOM AESATEILHOCTH, SIBISECTCS



OJIHUM M3 MpO(PEeCcCCHOHATBPHO BaXXHBIX KayecTB, IMO3TOMY akTyajbHa 3ajaya
GopMupoBaHusT |y  OOydYalOIIMXCA  MPOCTPAHCTBEHHOI'O  MBIIUICHHUS  Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoeHus mnporpammbl ydyeOHoro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs yepe3 odecrneyeHne BO3MOKHOCTH MTPUOOPETEHHS M KCTIOIb30BAHUS
CUCTEMAaTHYECKUX TE€OMETPUYECKHX 3HAaHUM W  JEUCTBUM, cCreuu(pUUHBIX
r€OMETPUHU, BO3MOXKHOCTM  YCHENIHOTO  MPOJOJDKEHHUS  00pa3oBaHUs 1O
CHEIUATbHOCTAM, HE CBSI3aHHBIM C IIPUKJIAJIHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TNpe/lHa3Ha4Y€Ha IS
oOy4aromuxcs CpeHEeN MIKOJIbI, HE UCIBITHIBABIINX 3HAUUTEIbHBIX 3aTPYAHEHHM
Ha YpOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3zom, oOyuaromuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTB 00IIIME€ MaTEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
cnenupUKol reoMeTpur U He0OXOJIMMBIE JUIsl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, 0HM UMEIOT BO3MOKHOCTh U3yYUTh F€OMETPHIO OoJiee IIyOOKo, eCciiu
B JlaJbHEHIIEeM BO3HUKHET HEOOXOJAMMOCTh B TE€OMETPUUYECKUX 3HAHUAX B
npodeccuoHaIbHOM 1eITeTbHOCTH.

JIOCTI)KEHHE 1IeJId  OCBOEHHUs NpOrpaMMbl 00€cleYMBaeTCs pelIeHUueEM
COOTBETCTBYIOLMX 3a7ad. llpuopuTeTHBIMH 3aadyaMud  OCBOEHMS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (opMHpOBaHHE TPEICTABICHUS O TEOMETPUM KaK 4YacTU MHUPOBOH

KYJIBTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMHpOBaHUE NPEICTABICHNS O MHOTOI'PaHHUKAX U TeJlaX BpAIICHUs KaK
0 BaXXHEMIIMX MaTeMaTHYECKUX MOJEJAX, MO3BOJISIOMIMX OINUCHIBATH U
U3y4aTh pa3Hble SIBJICHUS OKPY’KAIOLIEro MUPA;

e (dopMUpOBaHHE YMEHHUs paclo3HaBaTh Ha YEpTEekKaxX, MOJAENAX U B
peabHOM MHUpPE MHOTOI'PaHHUKH U TEJIa BPaLCHUS;

e OBJIAQJICHHE METOJaMH PELIECHUS 3a/1ay Ha MOCTPOEHHUS Ha M300pakeHUsX
IPOCTPAHCTBEHHBIX (DUTYD;

e (GopMUpOBaHHE YMEHHsS OINEPUPOBATH OCHOBHBIMH IOHATHUAMU O
MHOTOI'PaHHUKAX U TeJIaX BPAIEHUS U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAJCHHE  QITOPUTMAMHM  PEIICHHs  OCHOBHBIX  THIIOB  3a]adY;
(dopMupoBaHuE yMEHHUS TPOBOJUTH  HECIOXKHBIE  JOKa3aTelIbHbIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
NPAKTUYECKUM COJIEPKAHUEM;

e DPa3BUTHE UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yUaronInXcs,
MTO3HABATEJIbHON aKTUBHOCTH, MCCIIEOBATENbCKUX YMEHUN, KPUTUUHOCTH
MBIIUICHHUS;



e (QopmupoBaHue (yHKIIMOHAIBHOU IPAaMOTHOCTH, PEJIEBAHTHON Tr€OMETPUU
yYMEHHUE PaCllO3HABATh MPOSIBICHUS TEOMETPUUECKUX MOHITUH, 00BEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIUsX U MPU U3YYCHUU
IpYrux  y4eOHBIX  MPEIMETOB, MPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYyIUPOBATh X HA SI3bIKE T€OMETPUU U CO3/1aBaTh
FCOMETPUYECKUE MOJICNIM, NPUMEHATh OCBOEHHBIH TIeOMETPUUYECKUI
anmapatr g peuieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIICHUBATh MOJIYYEHHBIE PE3YIIbTATHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYypC
CTEPEOMETPUH B HAYAJI€ €T0 U3YUCHUS 3a/1a4, PEIIaeMbIX Ha YPOBHE HHTYUTUBHOTO
MO3HAHMS, U OMNpeeNEHHBIM 00pa3oM OpraHM30BaHHAas paboTa HaJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHHUS,
CTUMYJIMPYET NMPOTEKaHUE UHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K JaJbHEHIIIEMY
U3YUYEHUIO TIPEeIMETA.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOYy4YEeHUS, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEJIMETHO-
MPAKTUYECKON JAesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4alIuxcs B Kypce CTepeoOMETPUH TPOBOIUTCS 3a CUET peIlIeHHUs 3a/1a4 Ha CO31aHHe
IPOCTPAHCTBEHHBIX 00pa30B W 3aJady Ha OINEPUPOBAHHUE MPOCTPAHCTBEHHBIMU
obOpazamu. Co3ganue oOpa3za TMPOBOJUTCA C OMOPOM HA HATJIAIHOCTh, a
OIepupoOBaHUE 00PA30M — B YCIIOBUAX OTBJICUEHHUSI OT HATJIAHOCTH, MBICIEHHOTO
U3MEHEHHUS €T0 UCXOJIHOTO COJIEPKAHUSA.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAWHATHEI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacmnpenensieTcss He TOJIBKO MO COAEePKATEIbHBIM JIHHUSAM, HO H 110 T0/1aM 00y4eHUS
Ha YPOBHE CPEIHET0 0011ero 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeill mporpaMMbl, pacnpenelEHHbIM [0 TroaaM OOyd4eHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATHUSAMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATENIbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYalONIUXCs, PACHIUPSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a Ba rojia 00ydyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTepEOMETpUU. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPHUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue TMpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS,
napajielbHble M CKpelluBaroluecss mnpsiMble. [lapamienbHOCTs NOpPSIMBIX U
IJIOCKOCTEl B MNPOCTPAHCTBE: TNapajyielibHble TMPSMBIE B  MOPOCTPAHCTBE;
NapajIeIbHOCTh TPEX MPSAMBIX; NMAPAJUIEIBHOCTh MPSAMON M IUIOCKOCTU. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YroJ MEXAY NpPSIMbIMU B MPOCTPAHCTRBE.
[TapamienbHOCTh MIIOCKOCTEN : TapaIeNIbHbIE TIIOCKOCTH; CBOMCTBA NapaliebHbIX
miockocTelt. [IpocTelinue mpocTpaHCTBEHHBIE (PUTYPHI HA TIJIOCKOCTH: TETPadIp,
KyO, MapajieJenunesa; NoCTPOCHUE CEUCHU.

[TeprieHAUKYJISIPHOCTH NPAMOM U MJIOCKOCTU: MEPHEHIUKYIISIPHBIC MPSIMBIE B
MPOCTPAHCTBE, NPSIMbIE MAapaJUICIbHbIE W TMEPHEHIUKYJSIPHBIE K IJIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH MPSMOW U IUIOCKOCTH, TEOpeMa O NpsIMOH
NEPNEHIUKYISPHON IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YIOJ MEXKIY MNPSMOU U
IUIOCKOCTBIO;  IBYTPAHHBIA  yroji, JIMHEHMHBIM Yrojll JBYIPaHHOrO  yrija.
[lepneHauKyIIslp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
OT MIPSIMOM J10 TTOCKOCTH, MPOEKIUs GUTYPHI HA TUIOCKOCTh. [leprneHuKynspHOCTh
IJIOCKOCTEM: MPU3HAK IEPIEHINKYJSIPHOCTH JABYX IUIOCKOCTEH. TeopeMa o TpExX
NEPHEHIUKYISApaXx.

MHoOrorpaHHuKu

[loHsiTHE MHOTOIPaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIITYKIIbIC
Y HEBBINYKJIbIE MHOTOTPAaHHUKHU; pa3BEPTKAa MHOrorpaHHuka. I[Ipusma: n-yronpHas
Mpu3Ma; TpaHU W OCHOBAHUS MPU3MBI; MpsSMasi U HAKIOHHAS TPU3MBI, OOKOBasi U
MIOJIHAs ITOBEPXHOCTH IIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuiejienunes; 1 ero cpoucrtsa. I[lupamupa: N-yrospHas nupamuia, TpaHd U
OCHOBaHHE MUPAMUJIBI; OOKOBAs M TIOJTHAS MIOBEPXHOCTH MUPAMUJIBI; PABUIIbHAS U
yced€éHHas mnOupamMuga. OJEMEHTbl Mpu3Mbl U nupamuabl. [IpaBunbHble
MHOTOIPaHHUKHW: MOHSATHE NPAaBWJIBHOTO MHOTOTPAaHHMKA; NPaBWIbHAs NpPU3Ma U
MpaBWIbHAS THPAMUIA; NpPABWIbHASA TPEYroJbHAs MNHUPAMUJA W IPABUIIbHBIN
TeTpa’ap; KyO. IlpeacraBneHne O MOPaBUIBHBIX MHOTOTPaHHUKAX: OKTadIp,
noaexka’ap u ukocasap. CeueHus npu3Mbl U TUPAMUIBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJTIOCKOCTH. DJIEMEHTHl CHMMETPUH B TUPAMUJIAX, MapaJuIeJIeHUIe1aX, TpaBUIbHBIX
MHOTOIPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IJIOLIAAb OCHOBAHMM, TEOpeMa 0 OOKOBOM MOBEPXHOCTH NpsiMOM ipu3Mel. [ nomansb
OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW NHPAMUJbBI, TEOpeMa O
wiomaan yceu€Hnon nupaMuipl. [lonstue 06 06béme. O6bEM MUpamMuabl, IPU3MBIL.

[TogoOnuble Tena B mpocTpaHcTBE. COOTHONMICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

[Hunuuapuyeckas MIOBEPXHOCT, o0Opazyroiue UAJTAHAPUIECKOU
MOBEPXHOCTH, OCh IMJMHJPUYECKON TMOBEPXHOCTU. LlUMuUHApP: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias M OCh;, IJIOMAAs OOKOBOW U TMOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHWE M BepIuHa, 00pa3yromasi
U OCh; TUTOIIAIb OOKOBOM U MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoIne
U BBICOTA; OCHOBAHMS M OOKOBas TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETpP; IJIOMAIL MOBEPXHOCTH CHEpHI.
Bzaumnoe pacrnonoxenue chepsl U MIOCKOCTH; KacaTellbHas MIIOCKOCTh K cdepe;
10 b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUHIpA U KOHYCA.

KomOunaruy Ten BpamieHuss ¥ MHOTOTpaHHUKOB. MHOTOTrpaHHUK, ONTMCAHHBIN
okoJo cdepsl; chepa, BiMcaHHAS B MHOTOTPaHHUK, WM TEJIO BPAICHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEMe
NpsIMOYTOJIBHOTO TMapajuienenunena u ciuenctsus u3z He€. OOBEM IMIMHIpA,
koHyca. O0OBEM 1mapa u miomaasb chepsl.

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

Ceuenus muMHapa (MapajijieIbHO U MEPIEHIUKYIISIPHO OCH), CEYEHUSI KOHYCa
(mapayeabHOe OCHOBAHUIO M IIPOXOJSIIEE Yepe3 BEPIINHY), CEUCHHUS 1Iapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha miuockocTy U B pocTpaHcTBe. CloKeHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHNE BEKTOpA Ha 4UC0. Pa3noxkeHue BeKTopa 1o TpéM HEKOMIUIAHAPHBIM
BekropaMm. IIpaBuno mapamnenenunena. Pemenwe 3agay, CBSA3AaHHBIX €
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. [IpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopnunatel Bektopa. IIpocreimme 3amaun B
KOOpAMHATaX. Yron Mexay BekTopamu. CKaJaspHOE NPOU3BEIACHHUE BEKTOPOB.



Beruncnenne yrinoB Mexay NMPSAMBIMHA U IDIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJ] IPU PELICHUHU T€OMETPUYECKUX 3aa4.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTpaMMbl y4eOHOro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHHPOBAHUSI 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 IPaKIaHCKOW UJIGHTUYHOCTH, YBAKESHHS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCTOJB30BAaHUIO ITHX JOCTHIXKEHUM B JPYrUX HayKax, TEXHOJOTHSX, cdhepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHUEM IyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;
c(OpPMHPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHUS, OSTUYECKOTO  IOBEICHHS,
CBA3aHHOI'O C NMPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN HAYKU U JESATEIbHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIJla B MOCTPOCHHUE YCTOMYMUBOTO OYAYIIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILLIEHHEM K MHpPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUM, PACCyKICHHH; BOCTIPHUMYINBOCTHIO
K MaTEMaTUYECKUM acIleKTaM Pa3jIuyHbIX BUJOB UCKYCCTBA.

Dusnyeckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
HMHTEpEcax 370pOBOro U 6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U
OTJIbIXa, peTyiisipHas Gu3NUeCcKasi aKTHBHOCT ); (PU3UIECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTENBHOMN AEATETbHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCcKOMy OOpa3oBaHUIO U



CaMOOOpa30BaHUIO HA MPOTSIKEHUM BCEW >XU3HU, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUH MIPAKTUYECKUX 3a/1ady MaTeMaTHYeCKON HAMPaBICHHOCTH.

IKO0J0IrHYecKoe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTHIO JKOJOTUYECKOW KYyJIbTYpPhl, MOHHUMAHUEM BIIMSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, OCO3HAHMEM TJO00AJIBHOIO XapakTepa HSKOJOTMYECKUX MpolJieM;
OpUCHTAIIMEH Ha MPUMEHEHHE MATEMAaTHYECKUX 3HAHWM IJisd pelnieHus 3a7ad B
00J1acTU OKpY>KaroIIel cpeibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKU X BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHI0 MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKu U  OOIIECTBEHHOW TMPAKTHKWA, TOHUMaHUEM
MaTeMaTHYEeCKON HayKu Kak c(epbl YeIOBEHYECKOW ESITeIbHOCTH, ATaloB ¢
pPa3BUTHS M 3HAYMMOCTH JJIA Pa3BUTUS IMBWIM3AIUU, OBJIAJCHUEM S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIIECTBJIATh MPOCKTHYI) U HCCIEAOBATEIBCKYIO JESITEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIE pe3yJIbTaThl OCBOEHHUS MPOrpamMMbl Yy4eOHOTO IpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMENbHLIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vwuueepcarvnvie  nosmasamenvhvie  Oeticméus, — 0becneuusaOm
Gopmuposanue 0a308blIX KOSHUMUBHBIX NPOYECco8 obyuaruuxca (oceoenue
MEmo008  NO3HAHUSL — OKPYICAujeco  Mupa,  NpuMeHeHue  J10SUYECKUX,
uUcce008amenbCKux onepayuli, ymeHuil pabomams ¢ ungopmayueti).

ba3oBrble 1oruyeckue 1efcTBUA:

e BBISBISITh U XapaKT€PU30BATh CYIIECTBEHHBIC NMPU3HAKK MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTpEJICICHNs] ~ MOHSATUH; YCTAHABIMBATH CYIIECTBEHHBIA  TPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN3A;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBBIBATH  CYKICHHUS:
yTBEpUTEIbHBIE W OTpHUIATENbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHBIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M |
nmpoTtuBopeursi B (aKkTaxX, MaHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX;
npeaiaraTh KpUTEPUH 7S BBISBIICHUS 3aKOHOMEPHOCTEH U TIPOTUBOPEUHNI;



e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIIIOUEHHI 110 aHAJIOTUH;

e IPOBOJUTH CaMOCTOSATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJAECHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAMBATH apryMEHTALHIO,
OPUBOJIUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKJICHHSI Y BBIBOJIBI;

e BBIOMpATH crmoco0 penieHus ydyeOHOM 3ajauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElIeHHUs, BBHIOUpaTh HauOoJIee NOAXOASANIUNU C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

Bba3oBbie uccienoBaTeabckue qeiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEN0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
(GopMynHpoBaTh BOMPOCHL, (PUKCHUPYIONIUE TMPOTHUBOpPEUHE, MNPOOIEMYy,
yCTaHABIMBaTh  MCKOMOE MW  JaHHOe, (opMUpOBAaTH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE MO YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTo
0o0BEKTa, SIBJICHHS, TWPOLECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00BbEKTaMH, SIBJICHUSIMHU, POIIECCaAMU;

e CaMOCTOSITENILHO (OPMYIHPOBATH OOOOIIEHHS U BBIBOJBI IO PE3yJIbTaTaM
POBEIEHHOTO HAOMIOACHUS, MCCIEI0BAHUS, OLIEHUBATHh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

e IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOlECcCa, a TAKKE BBIIBUTATH
IPEINOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmei:

e BBISIBIATH Je(DUIUTHI HHPOPMAIIMH, TAHHBIX, HEOOXOIUMBIX JIJISi OTBETA HA
BOTIPOC U JIJIs PEIICHHUS 3a]1a4H;

e BbIOMpaTh WHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAILIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABICHNUS,

e CTPYKTYypUpPOBaTh HH(POPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WLUTIOCTPUPOBATH TPadUUECKU;

e OLCHUBATH HaJEXKHOCTh uHbOopMauu o CaMOCTOSITEIILHO
chOpMyTUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvHvle  KOMMYyHUKamueHwvle  Oelicmsus,  0Oecnedusarom

cpopmMupo8aHHoCcms CoOyUanIbHBIX HABLIKOE 00YYAIOUWUXCA.

Oo0menne:

e BOCIPUHUMATh U (POPMYJIHPOBATH CYKJAEHUS B COOTBETCTBHHU C YCIOBUSMH
U LIeJIIMH OOLLIEHNUS; ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOAYy pELIEHUs
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysbTaT;

B X0JIe 00CYXJAEHUS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIaEMOM TEMBI,
po0JIeMBbl, pelaeMoil 3a1aum, BbICKA3bIBATh MJIEH, HALIEJIEHHBIE HA ITOUCK
pELICHMs; COIMOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSMU JPYTUX
YYaCTHUKOB JMAJIOra, OOHApYKMBATh Pa3juyve M CXOACTBO MO3HIMI; B
KOpPpPEKTHOU (hopme GOpMyITUpOBATH PA3HOIIACHS, CBOU BO3PAKEHUS;
OpEICTaBIATh  pe3yjibTaThl  pEIIeHUs  3aJauyd,  SKCIEPUMEHTA,
UCCJIeIOBAaHUs, MPOEKTA; CAMOCTOSTEIHHO BEIOUPATh (hOpMAT BBICTYIIIICHUS
¢ Y4€TOM 3ajiau MPEe3eHTALUU U OCOOEHHOCTEN ayuTOpHUH.

CoTpyaHu4ecTBo:

MOHUMATh U UCIIOJIL30BATh MPEUMYIIECTBA KOMaHIHOW U UHIUBUTyaTbHON
paboThl TpU pelIeHUH Y4eOHBIX 3a]ay; MPUHUMATh I€Jb COBMECTHOMU
NEeATeNIbHOCTH,  IUIAHUPOBATh  OPraHMW3allMi0  COBMECTHOW  paboThI,
pacnpenensTh BHABI paboOT, IOTOBApUBATHCS, OOCYXIaTh MpoOLEcC H
pe3yabTat paboThl; 0000111aTh MHEHHUS HECKOIBKUX JIFO/ICH;

y4acTBOBATh B I'PYIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUI,
«MO3TOBBIC IITYPMBI» W WHBIE); BBINOJIHATH CBOI YacThb pabOThl U
KOOPJUHUPOBATH CBOM JICHCTBUS C IPYTUMHU YJIEHAMU KOMaH/Ibl; OIIEHUBATh
KayecTBO CBOEr0 BKJaJa B OOMUH MPOAYKT 1O KPUTEPHUSIM,
c(hOpMYITHMPOBAHHBIM YYaCTHUKAMU B3aUMOIEHCTBHUS.

3) Yuusepcanvuvie pezyiamuensle oeticmeusi, obecneuusarom hopmuposanue
CMBICIOBLIX YCIMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCTMU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 peIICHHS
C Y4€TOM MUMEIOIINXCS PECYPCOB M COOCTBEHHBIX BOBMOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C YIE6TOM HOBOM
UH(POpPMAIIHH.

CaMOKOHTPOJIb:

BJIQ/JI€Th HABBIKAMHM IIO3HABATENIBHOW pEeQIeKCHU KaK OCO3HAHUSA
COBEPILIAEMBIX JEHUCTBUM M MBICIHUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJIQ/IETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS TTpoliecca U pe3yibraTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

NPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb [TPY PELICHUY 33/1a4H,
BHOCUTHh KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3ysibTaTa LEJIH U YCIOBUSM, OOBACHSITH
MPUYMHBI JTOCTHXKEHUS WIM HEJOCTHKEHUS PE3yJIbTATOB JIESTEIbHOCTH,
HaxOJIUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIBTATDBI
10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, IPAMasi, IIIOCKOCTb.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU U CJCACTBUS W3 HUX TPU PEUICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPHEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccupunmpoBath B3aMMHOE paCMOIOKEHUE NPSIMBIX W TUJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHATUSMU: JABYTPAHHBIA YTOJ, TPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO yIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIMYKIBIH W HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPaHHUKA, IPABUIILHBIN MHOTOT'PDaHHUK.

Pacno3naBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (NHpaMujaa; TMpHU3Ma,
pSIMOYTOJIBHBIN Mapasuienenumen, Kyo).

KnaccudunmpoBate ~ MHOrOrpaHHUKH, BbIOMpass ~ OCHOBaHUA  JUIS
KkjIaccupukauy  (BBIMYKJIbIE W HEBBINYKJIble MHOTOTPAHHUKHU; MpaBUIIbHBIC
MHOTOTPAaHHUKH; TPSIMbIE€ U HAKJIIOHHBIE MTPU3MBbI, TAPAIIJICIICTIUIIE b ).

OnepupoBaTh MOHATUSMU: CEKYIAs MJIOCKOCTh, CEYEHNE MHOTOI'PAHHUKOB.

OOBICHATH IPUHIIUIIBI TOCTPOSHUSI CEYSHHH, UCTIONB3YSI METOJI CIEOB.

Ctpoutrh ceyeHUSs MHOTOTPAHHUKOB METOJOM  CJIEJOB, BBHITIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBepxy, cOOKY, CHU3Y.

PemaTh 3a1aun Ha HAXO0XKACHHE TEOMETPUUYECKUX BEJTUYMH MO0 00pa3liaM WIH
aNropuT™MaM, MPHUMEHSS MW3BECTHBIE AHAIUTUYECKHUE METOJbl MPU PEUICHUH
CTaHJAPTHBIX MATEMAaTUYECKUX 3a]a4 HA BBIUUCICHUE PACCTOSHUM MEXKAY JBYMS
TOYKaMH, OT TOYKM JIO TpPsAMOH, OT TOYKA JO IUIOCKOCTH, MEXIY
CKPEILIMBAIOIIMUMHUCS TPSIMBIMHU.

PemaTte 3a1aun Ha HAXO0XKJACHHE TEOMETPUICCKUX BETUYNH MO0 00pa3liaM WIH
aNropuT™MaM, MPHUMEHSS HW3BECTHBIE AHAIUTUYECKHUE METOJbl MPU PEUICHUH
CTAaHJApPTHBIX ~MATEMAaTHUYECKHUX 3aJay Ha  BBIYUCICHUE YIVIOB  MEXIY
CKpPEILIMBAIOUIMMHUCS  MPAMBIMH, MEXKIYy TMPSAMOA M IJIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, JIByTPaHHBIX YIJIOB.

Boluncnsats 00BEMBI U TUIONIAIA MMOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
MMpaMUJia) C IPUMEHEHUEM (POPMYIT; BBIYUCIATH COOTHOLICHHS MEXKTY IO AIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX MHOTOTPAaHHUKOB.



OnepupoBaTh MOHATUAMH: CHUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U
IJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIIOCKOCTh CHMMETPUHU (PUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HHTEPOPETUPOBATH HHPOpPMALHUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MPEACTaBICHHYIO Ha YepTexax U
PHUCYHKaXx.

[TpumensaTs reomeTpruueckue (HaxThl JIs pEIICHHs] CTEPEOMETPUUECKUX 3a/1aY,
MPEANOoIaralonX HECKOJIbKO IAr0B PEIICHUs, €CIIA YCIOBUS IPUMEHEHUS 3aJaHbI
B IBHOH (hopme.

[IpumeHnsaTh mpocTellliie MpOorpaMMHBIE  CpPEICTBA M BJIEKTPOHHO-
KOMMYHUKAlIMOHHBIE CUCTEMbI TP PEUICHUU CTEPEOMETPUUECKUX 3aa4.

[IpuBoaUTH TpUMEPHl MATEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
’KU3HU, PacCO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpyuMeHsATh MONy4YeHHBbIE 3HAHUS HA MPAKTUKE: aHAJIM3UPOBATH pealibHbIE
CUTyallul W TIPUMEHSTh M3yUYEHHbIC IOHATHUS B IMPOILIECCE IMOMCKA PEIICHUS
MaTeMaTU4YeCKu C(HOPMYIUMPOBAHHONW MPOOJIEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallul Ha fA3bIKE TEOMETPUHU, HCCIEOBaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUHN U TEOpEM, arrapaTa anreOpsl; peuaTh
NPAKTUYECKUE 3a]1a4M, CBI3AHHBIC C HAX0XKICHUEM T€OMETPHUUECKUX BEJTUNYUH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: HUIUHAPUYECKAs] MOBEPXHOCTh, OOpasyroiue
[WIMHIPUYECKOI TOBEPXHOCTH; HIMIUHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yroIIue
KOHUYECKOI MOBEPXHOCTU, KOHYC; c(heprudecKas MOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (IWIMHIAP, KOHYC, cdepa U 1map).

OOBSACHITH CIIOCOOBI TTOJTYYSHUS TEJT BPAIICHHUS.

KnaccudummpoBath B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBONM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHME LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Beruucnsate  00BEMBI M IUIOIMIAAM  TOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUYECKUX TeIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHITUSIMU: MHOTOTPAHHUK, BIIUCAHHBIN B cpepy 1 OMMCaHHBIN
okoJo cdepsl; chepa, BiMcaHHAS B MHOTOTPAHHUK WJIH TEJIO BPAIIICHHUS.

BBIYUCISITh COOTHOMICHUS MEXIY IUIOMIAJSMU MOBEPXHOCTEH M 00BEMaMU
MOTOOHBIX TEJL.

N300paxkate m3ydaemble (PUTYpBl OT PYKH M C TPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BrImoTHATH (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
duryp: Buj cBepxy, COOKY, CHU3Y; CTPOUTb CEUCHUS T BpalllCHUSI.



W3BnekaTp, WHTEPOPETHPOBATH M NpeoOpa3oBbIBaTh HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOJIHATE JEUCTBHUS CHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHO>KEHHUS BEKTOpa Ha YHUCIIO, OOBSACHATh, KAKUMHU CBOMCTBAMU OHHU 00J1a/1at0T.

[IpuMeHATh TPaBUIIO NapAJLIEIEITUATIEAA.

OnepupoBaTh NOHATHAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, Yrol MEXKIY
BEKTOPAaMH, CKAJIIPHOE MPOU3BEEHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

HaxonuTe cyMMy BEKTOPOB M TPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJ MEXIY
BEKTOpAaMH, CKaJspHOE MPOU3BEACHUE, paACKIaAbIBaTh BEKTOp 1O JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh MJIOCKOCTh YPABHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[TpumMensaTh reomeTpudeckue (HaKThl IS pEIICHUs CTEPECOMETPUUCCKUX 3a/1a4,
IPEANOJIArarInX HECKOJBKO IIAr0B PEMIECHUS, €CIU YCIOBUS IPUMEHEHUS 3a1aHbl
B SIBHOM (hopme.

Pemate mpocreiiine reoMeTpuyYECKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYHMH N0 00pa3liaM WM aifTOPUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PELIEHUU CTAHIAPTHBIX MATEMATHUYECKUX 3a/1a4.

[IpuMeHsAT,  mpOCTEWIIME MPOTPAMMHBIE CPEACTBA W BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUYECKHX 3a1ay.

[IpuBOoaMTH TpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
KU3HU, pACIO3HABATH POSBIECHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJYyYEHHBIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHATh W3YYCHHBIE MOHATHS B MPOLECCE IOWCKA PELICHUS
MaTeMaTu4eckd CHOpMyIUPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM TE€OMETPUUYECKUX TIOHIATHI U TE€OpeM, ammapara aareOpbl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYKH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmmmuyecTBo yacos DJIeKTPOHHbIE
(uudgpossbie)
o0pa3oBaTe/ibH
ble pecypchl

No HaumenoBanue

n/ pa3aeyioB U TeM Bcer | Konrpoabsnbl | IIpakTuyecku
n NnporpamMmbl 0 e padoThI e paboThbI

Bsenenue B
CTEPEOMETPHUIO

[IpsimMble n
IJIOCKOCTH B
MIPOCTPAHCTBE.
pocTp 12 1
[TapannensHOCTH
MPSIMBIX U

IJIOCKOCTEN

[IepnenaukynspHoc
3 Th MPSIMBIX U 12
IJIOCKOCTEN

Yrael Mexay
4 MPSIMBIMU U 10 1
IUIOCKOCTSIMHM

5 MHororpaHHuKH 11 1

O0BEMBI
MHOTOTPaHHUKOB

[ToBTOpEHMeE:
7 CeueHus, 4 1
PACCTOSIHUS U YTJIbI

OBIIEE KOJIMYECTBO
YACOB I10 68 5 0
I[TPOTPAMME




11 KVIACC

I[TPOTPAMME

KosnuyectBo yacos DJIeKTPOHHbIE

HaumeHoBaHue

Ne (uudposbie)
pa3aeyioB M TeM Konrpouabnbie | IIpakTnyeckue

n/n Bcero o0pa3oBaTtejibHbIE
NporpamMmbI padoThI padoThbI

pecypcsl
Tena Bpaiienus 12
OO6bEMBI TEN 5) 1
Bekrops! n
3 KOOpAMHATHI B 10 1
MIPOCTPAHCTBE
[ToBTOpEHME,
4 00o01enue, 7 1

cUCTeMaTH3aIus
3HaHUHU

OBIIEE

KOJIMYECTBO

34
YACOB I10 3 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 4acoB

Bce
ro

KoHnTtpois
HbIE
padoTbI

IIpakTHyec
KHe padoThl

Jara
H3Y4YeH
us

DJIeKTPOHHbIE
nugposbie
oOpa3oBareJib
HbIe pecypchl

OcHoBHbIE
MTOHATHS
CTePEOMETPHH:
TOYKa, IpsMasi,
TJIOCKOCT,
MIPOCTPAHCTBO.
[IpaBuiia
n300pakeHus Ha
pHUCYHKaX:
n300pakeHUs
IUIOCKOCTEH,
MapajuIeTIbHBIX
MIPSIMBIX
(oTpe3koB),
CepeNHbI OTpe3Ka

IlonsaTus:
TepeCceKarIMNecs
IUIOCKOCTH,
MepeCeKaArIIHNECs
npsiMas 1
IUIOCKOCTh

IlonsTHs:
MepeCeKaArIIHNECs
IUIOCKOCTH,
MepECEKAIOIIHECS
npsiMast u
IUIOCKOCTh

3HaKOMCTBO C
MHOTOI'paHHUKaM
U, U300paxeHue
MHOTOI'PaHHUKOB
Ha pUCYHKaXx, Ha
MIPOEKIIMOHHBIX
yepTexax




Haganpubie
CBeJICHHSI O KyOe
Y IUPAMHU/IE, HX
Pa3BEPTKU U
mozaenu. CeueHus
MHOTOTPaHHUKOB

Hauanbnabie
CBEJICHHSI O KyOe
Y TIUPAMHU/IE, HX
pa3BEPTKU U
Mojenu. CedeHust
MHOTOTPaHHUKOB

Ilonsitne 00
aKCMOMATHYECKOM
MMOCTPOCHHUH
CTepEOMETPHUH:
AKCHUOMBI
CTEPEOMETPUHU U
CJICACTBUA U3 HUX

Ilousttre 00
AKCHOMAaTHYECKOM
MTOCTPOCHHUH
CTEPEOMETPHH:
AKCHOMBI
CTEPEOMETPUHU U
CHEACTBHS U3 HUX

ITousarue 06
AKCHOMAaTHYECKOM
MTOCTPOCHHH
CTEPEOMETPHH:
AKCHOMBI
CTEPEOMETPUHU U
CHEACTBHS U3 HUX

10

ITousarue 06
AKCHOMAaTHYECKOM
MMOCTPOCHHUH
CTepEeOMETPUU:
AKCHOMBI
CTepEeOMETPUHU U
CIEICTBUS U3 HUX

11

B3aumnoe
pacIoJIOKEHNE




MPSIMBIX B
IIPOCTPAHCTBE:
IepeceKaroIuecs,
NapajuieIbHbIE U
CKpELIUBAIOIINECS
IpsiMble

12

[TapannensHOCTH
MPSIMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE:
rapajuieJIbHbIE
MpsIMbIE B
MIPOCTPAHCTBE;
MapajuIeIbHOCTh
TPEX NMPAMBIX

13

[TapannensHOCTH
IpsAMBIX U
IJTOCKOCTEN B
MPOCTPAHCTBE:
[TapannensHOCTH
NpSAMOU 1
IIJIOCKOCTH

14

VYriel ¢
COHAIpPaBJICHHBIM
Y CTOpOHAMHU

15

Yron mexay
MPSIMBIMU B
MPOCTPAHCTBE

16

Yron mexay
MPSIMBIMU B
MPOCTPAHCTBE

17

ITapannensHOCTH
TJIOCKOCTEI:
napajuieJbHbIe
IIJIOCKOCTH

18

CBolicTBa
napajuieIbHbIX
MJIOCKOCTEN

19

IIpocreitmme
IIPOCTPaHCTBEHHBI
e Gurypsl Ha
IIJIOCKOCTH:




TeTpas’ap, Kyo,
napaJuieseuIe/]

20

IToctpoenue
CEYCHUI

21

ITocTpoenue
CEYCHUI

22

KontponbHas
paboTta 1o Teme
"[Ipsimble u
IIJIOCKOCTH B
MIPOCTPAHCTBE.
[TapannensHOCTH
MIPSMBIX U
mockocTeit"

23

[lepnenukynspH
OCTb IPSIMOU U
IIJIOCKOCTH:
MEepIEHIUKYISIPH
bIE TIPSIMBIE B
MIPOCTPAHCTBE

24

[Ipsmbie
napajuieNibHble U
MePIEeHIUKYIAPH
b€ K TJIOCKOCTH

25

[Ipsmbie
napajuieNibHble U
MEePIEeHIUKYIISAPH
b€ K TJIOCKOCTHU

26

[Tpusznax
MEePIEeHIUKYISPHO
CTHU MPSIMOU U
MJI0CKOCTH

27

IIpuznak
MEePIEHIUKYIISIPHO
CTH MPSIMON U
MIJIOCKOCTH

28

Teopema o
psAMOM
MEPIEHUKYIIAPHO
U IIJIOCKOCTH




29

Teopema o
IpsIMOM
MEPIEHIUKYIISPHO
1 IIJIOCKOCTH

30

Teopema o
psAIMOM
MEPIEHIUKYIISPHO
1 IIJIOCKOCTH

31

[Iepnenpukysp u
HAKJIOHHBIE!
paccTosHUE OT
TOYKH JI0
IIJI0CKOCTH,
paccTosiHUE OT
MpsIMOM 110
IIJIOCKOCTH

32

[lepnenaukynsp n
HAaKJIOHHBIE!
paccTosiHue OT
TOYKH JI0
IIJIOCKOCTH,
paccTosiHUE OT
NpsSAMOM 10
IIJIOCKOCTH

33

[lepnenaukynsp u
HaKJIOHHbIE:
paccrosiHue ot
TOYKH JI0
IJI0CKOCTH,
paccrosiHue ot
NpsSAMOM 10
MJI0CKOCTH

34

[lepnienaukynsp u
HaKJIOHHbIE!
paccTosiHue OT
TOUKH JI0
IIJIOCKOCTH,
paccTosiHuE OT
MIPSIMOM 110
IJIOCKOCTH

35

Yriael B
MPOCTPAHCTBE:




YTOJI MEXIY
psIMOM U
IIJIOCKOCTBIO

36

JIByrpaHHbII
YTOJI, TUHEWHBIN

yToJ1 IByTPaHHOTO
yria

37

JIByrpaHHbIi
YIoJ1, IMHENHBIN

yToJ1 IByTPaHHOTO
yria

38

[lepnenukynspH
OCTb IIOCKOCTEIHi:
MPU3HAK
MEePIEHIUKYIISIPHO
CTH JBYX
IIOCKOCTEH

39

[lepnenukynspH
OCTb INIOCKOCTEIH:
MPU3HAK
MEePIEHANKYIISIPHO
CTH JIBYX
IIOCKOCTEH

40

[TepnenaukynsipH
OCTb IUNIOCKOCTEH:
MPU3HAK
MePIEHIUKYIISIPHO
CTH JBYX
IIOCKOCTEH

41

Teopema o Tpéx
MIePIEeHIUKYIIApax

42

Teopema o Tpéx
MEepIEHIUKYIISIpax

43

Teopema o Tpéx
MEepIEHIUKYIIIpax

44

KoHnTtponpHas
paboTa o Temam
"[lepnenukysp
HOCTb NPSAMBIX U
miockocTe" n
"Vl MEXITY




HpSIMBIMI/I nu
IJIOCKOCTSIMA"

45

Ilonstue
MHOTOI'PaHHUKA,
OCHOBHEIC
3JICMCHTEI
MHOTOI'PaHHUKA,
BBIMYKJIBIE U
HEBBIITYKJIbIE
MHOTOT'PAHHUKHU;
pa3BEépTKa
MHOTOIpaHHUKA

46

[Ipusma: n-
yToJbHas IPU3Ma;
IpaHu "
OCHOBaHUS
MIPU3MBI; IIpsiMast
Y HaKJIOHHAs
MIPU3MBI; OOKOBast
U TIOJIHAS
MIOBEPXHOCTh
HIPU3MBI

47

[Tapannenenunen,
MPAMOYTOJIbHBIN
napajuieJeuIe]|
H €ro CBOMCTBA

48

[Mupamuga: n-
yroJIbHAs
upamMuzia, TpaHu
U OCHOBaHUE
UpaMUBbI;
O0KOBas U NOJIHAS
IIOBEPXHOCTH
UpaMUIbI;
IIpaBUJIbHAS U
yCceuyEHHas
nupamuaa

49

IIpaBuibHbIE
MHOTOTPaHHUKH:
MIOHATHE
MIPaBUIILHOTO
MHOT'OT'DaHHUKA;




IIpaBUJIbHAS
npu3Ma u
IIpaBUJIbHAS
Mpamuaa;
IIpaBUJIbHAS
TpeyrojbHas
nupamuaa u
IIPaBUJIbHBIN
TETpadaAp; Kyo

50

[IpencraBnenue o
IMpaBHUJIbHBIX
MHOT'OI'paHHUKax:
OKTa’Ip,
NOJEKadap U
HKOCadp.

51

Cummerpus B
MIPOCTPAHCTBE:
CUMMETpUS
OTHOCHUTEIIEHO
TOYKH, IPSIMOH,
IIJIOCKOCTH.
ONEeMEHTBI
CUMMETPHUH B
NUpaMHIax,
napajuieJIenunena
X, TPaBUJIbHBIX
MHOTOTPaHHUKAX

52

Brrunciaenue
9JIEMEHTOB
MHOTOTPaHHUKOB:
p&opa,
JMarOHaJH, yIJIbl

53

[ Inomane
OOKOBOM
MOBEPXHOCTH U
MOJTHOM
IIOBEPXHOCTH
MIPSIMOM IIPU3MBI,
IUIOIIaAb
OCHOBaHMH,
TeopeMa o
OOKOBOM




IIOBEPXHOCTH
HPSIMOM IIPU3MBI

54

IInomane
0OKOBOM
MMOBEPXHOCTH U
MMOBEPXHOCTHU
IIPaBUIILHOM
MTUPaAMU/IBI,
Teopema o
TTOIATH
OOKOBOM
TMOBEPXHOCTU
YCEUEHHOM
TTUPAMU/TBI

55

KontponbHas
pabora 1mo Teme
"MHOrorpaHHUKH

56

TTousrtue 00
00BéMe

57

O06BEM TUpaMuUIBI

58

O06BEM THpaMuUIBI

59

O06BEM TUpaMuUIBI

60

O06BEM THpaMuUIBI

61

O06BEM TTPU3MBI

62

O06BEM TTPU3MBI

63

O06BEM TTPU3MBI

P RrRrRPRIRPR[(RP| P

64

KonTposbHas
pabora 1o Teme
"O6bEMBI
MHOTOI'PaHHUKOB"

65

IToBTOpEHME,
000011IEHNE
cucTeMaTu3alus
3HAHUM.
IToctpoenne
CEYEeHU! B
MHOTOTpaHHUKE

66

[ToBTOpEHue,
00001IeHNe
cUCTeMaTu3aIus




3HaHUMU.
Beruucnenue
PaCCTOSTHUM:
MEXKy IBYMs
TOYKaMH, OT
TOYKH 10 MPSIMOH,
OT TOYKH JI0
IIJIOCKOCTH,
MEKY
CKpELIUBAOIINMHI
Csl IPSIMBIMU

67

Urorosas
KOHTPOJIbHAS
pabota

68

[ToBTOpEHME,
000061IeHNE
CUCTEMaTH3aITUs
3HAHUM.
Brruncnenue
YTJIOB: MEXTY
CKpELIUBAOIINMUI
Csl IPSIMBIMU,
MEXIY MPSAMON 1
IIJIOCKOCTBIO,
JBYTPaHHBIX
YIJIOB, YIJI0B
MEXY
IIJIOCKOCTSIMHU

OBIIEE
KOJIMYECTBO
YACOB IO
TTIPOTPAMME

68




11 KJIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 4acoB

Bce
ro

KoHnTtpoJs
HbIE
padoThI

IIpakTHyec
KHe
padoTsI

Jara
H3Y4YeH
us

DJIeKTPOHHbIE
nugposbie
o0pa3oBarteib
Hble pecypchbl

Cdepa u map:
LCHTP, PAANYC,
JTHAMETP;
TUIOIIA/Th
TIOBEPXHOCTH

cepbl

B3anmuoe
pacrooxenme
cdepsl 1
TJIOCKOCTH;
KacaTeJTbHas
TJIOCKOCTH K
chepe;
I0LIa/1b
chepsl

N3obpaxenune
cdepsl, mapa

Ha TJIOCKOCTH.
CeueHus mapa

Hunuaapuyeck
ast
MTOBEPXHOCTb,
oOpazyromue
UMIMHAPUYECK
oit
MMOBEPXHOCTH,
0Ch
UMIMHAPUIECK
oit
MMOBEPXHOCTHU

Humusap:
OCHOBAHMS U
OoKkoBas
MTOBEPXHOCTb,
obpa3ymomas u
0Cb; TJIOMIA/b
OOKOBOM U




HOJHOU
IMOBEPXHOCTH

N3ob6paxxenue
HWIMHApA HA
TUTOCKOCTH.
PazBépTka
HWIAHIPA.
Ceuenus
HWIAHIPA
(TII0CKOCTHIO,
NapajuIeIbHON
WA
MePIICHIUKYIIS
pHOM ocH
AJTUHIPA)

Konnueckas
TTOBEPXHOCTb,
oOpazyromue
KOHHUYECKOM
TTOBEPXHOCTH,
OCh M BEpIIMHA
KOHHUYECKOM
MTOBEPXHOCTH

Konyc:
OCHOBaHUE U
BEpIINHA,
oOpasyromas u
OCb; IJIOIIAb
OOKOBOM U
MOJIHO M
MMOBEPXHOCTHU

VceuénHplit
KOHYC:
oOpa3ymomiue u
BBICOTA;
OCHOBAaHMA U
OokoBast
MOBEPXHOCTh

10

N3o6paxxenue
KOHyCa Ha
IIJIOCKOCTH.
Passéprka
KOHYyca.




Ceuenus
KOHyca
(TI10CKOCTHIO,
napajuieIbHON
OCHOBAHHUIO, U
IIJIOCKOCTBIO,
MPOXOASAIIEN
yepes
BEpILHHY)

11

KomoOunamus
TeJ BpaleHus
)i
MHOTOTPaHHUK
OB

12

MHororpaHHuk
, OTIMCAHHBIN
0K0JI0 chepsl;
chepa,
BMHMCaHHAs B
MHOT'OTPaHHUK
WJIU B TEJIO
BpalleHus

13

ITousatue 06
00BEMe.
OcCHOBHBIC
CBOMCTBA
00BEMOB Tell

14

O0BéM
HIHH]IPA,
KOHyca

15

O6béM mapa u
TUTOIIA/Tb
chepsl

16

I[TonoOHbIE
TeNna B
MIPOCTPAHCTBE.
CooTHOIICHUS
MEXIY
IUTOIIAAIMH
IIOBEPXHOCTEM,
00BEMaMH
MMOJOOHBIX TEII




17

KontponbHas
pabota o
temam "Tena
BpaleHus" u
"O0bemsbI Ten"

18

Bekrtop Ha
IUIOCKOCTH U B
MPOCTPAHCTBE

19

Crnoxenue u
BBIYUTAHUC
BEKTOPOB

20

YMHOXKEHNE
BEKTOpa Ha
qHCII0

21

Paznoxenue
BEKTOPA IO
TpEM
HEKOMIUTaHApH
BIM BEKTOpaM.
[IpaBuno
napasiesenure
Ja

22

Pemenne
3ajad4,
CBSI3aHHBIX C
MIPUMEHECHHUEM
TIpaBUII
TNEUCTBUM C
BEKTOPaMH

23

[IpssmoyronsHa
s cUCTEMA
KOOpJMHAT B
IIPOCTPAHCTBE.
Koopnunatsi
BEKTOpa.
IIpocreitmue
3a/1a4M B
KOOpJIUHaTax

24

Yron mexny
BEKTOPAMH.
CkansipHoe
MIPOU3BEICHUE
BEKTOPOB




25

Breraucnenue
YTJIOB MEXITY
HpHMBIMH nu

MIOCKOCTSIMU

26

Koopaunarho-
BEKTOPHBIN
METO/1 IpU
pelieHuu
r€OMETPUYECKU
X 3a1a4

27

KontponbHas
pabora 1o Teme
"BekTopsl 1
KOOpPJIMHATHI B
MIPOCTpaHCTBE"

28

[ToBTOpEHME,
00001IeHNE 1
cUCTEeMaTH3aIu
s 3HAHU.
OcHoBHBIE
¢burypsi,
(haKThl,
TEOpEMBI Kypca
IJIAHUMETPUU

29

[ToBTOpEHME,
0000111eHHE U
CHCTEMAaTU3alH
s 3HAHUH.
OCHOBHBIC
¢burypsi,
(hakThl,
TEOpPEMBI Kypca
IJIAHUMETPUHU

30

IToBTOpEHME,
000011eHE U
CHCTEMAaTHU3alH
s1 3HAHUU.
3amaun
MJIAHUMETPUU
M METOJIbI UX
perieHus

31

[ToBTOpEHuUE,
00001eHNE U




cHCTeMaTH3aIu
s1 3HAHWH.
3amaun
IJITAHUMETPUU
M METOJIBI UX
perieHus

IToBTOpEHNME,
o0obuieHne n
cHCTEeMaTH3aIH
sl 3HAaHUM.

32 OcHoBHBIE
¢burypsr,
(haxThl,
TEOpEMBI Kypca
CTepeOMEeTpUH

Hrorosas
33 KOHTPOJIbHAS
pabota

[ToBTOpEHME,
000011IeHNE U
cHCTeMaTH3aI
s 3HAHUH

34

OBII[EE
KOJIMYECTBO
YACOB IO
[TIPOTPAMME

34




HOACHUTEJIBHAS 3AIINCKA

Pabouas nmporpamma yueOHOTO Kypca «BeposiTHOCTh U CTaTUCTUKA» 0a30BOT0O
ypoBHs 11t oOy4arornuxcst 10 —11 kimaccoB pa3padorana Ha ocHoBe DeniepaabHOTO
roCy/IapCTBEHHOT0 00pa30BaTENbHOTO CTaHAAapTa CPeIHEro oo01Iero oopa3oBaHus,
C y4y€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUHU, MPEABABIAEMBIX K
MaTeMaTH4YeCKOMY OO0pa3oBaHUI0, U TpaAulluid POCCHICKOrO 0O0pa3oBaHMs.
Peanuzanus nporpamMmbl 00ecreunBacT OBJIAJCHNE KIIFOUEBBIMU KOMIIETEHIIUSIMH,
COCTABJISIOMIMMH OCHOBY JIJISI CaMOPa3BUTHS W HEMPEPLIBHOTO 00pa3oBaHMS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U TI0O3HABATEIHLHOTO PAa3BUTHS
JUYHOCTH O0YYaIOIHUXCHI.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

VYyeOnbiii Kypc «BeposSTHOCTh M CTaTHCTHKa» 0a30BOI0 YPOBHS SBIISETCS
NPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOTO ypOBHSA
ocHoBHOM mmikoinbl. Kypc mpennasHadeH it GopMupoBaHUS y OOyYaromimxcs
CTaTUCTUYECKOW KYyJIbTYpbl M TMOHUMAHUS POJIU TEOPUU BEPOATHOCTEM Kak
MaTEMaTUYECKOTO MHCTPYMEHTA JUIsl U3YUYEHUS CIIy4alHBIX COOBITUM, BEIIUYUH U
nporeccoB. [lpu u3ydeHnm Kypca oOoTramaroTcs MNPEACTABICHUS YYAIIUXCS O
METOAaX MCCIEI0BAHUS U3MEHUYMBOIO MHUPA, pa3BUBAETCS IOHUMAHUE 3HAUMMOCTH
U OOIIHOCTH MaTeMaTHYECKHUX METOJIOB TIO3HAHMS KaK HEOThEMJIEMON YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUSI.

Coaep:xaHue Kypca HANpaBJiICHO Ha 3aKpEIUICHUWE 3HAHUW, MOJYyYEHHBIX MPU
M3y4YEHUU Kypca OCHOBHOW IIKOJIBI U HA PA3BUTHE IPEACTABICHHUN O CIyYalHBIX
BEJIMYMHAX U B3aUMOCBS35X MEXKy HUIMH Ha Ba)KHBIX [IPUMEPAX, CIOKETHI KOTOPBIX
MMOYEPITHYTHI U3 OKPYKAIOUIETO MUPA.

B cooTBeTcTBUM € yKa3aHHBIMU LEISIMH B CTPYKType y4eOHOro Kypca
«BeposiITHOCTh M CTaTUCTUKA» CpeAHEN IIKOJbI Ha 0a30BOM YPOBHE BBIJIECJICHBI
CIEeAYIOIINEe OCHOBHBIE COJAEpKaTelbHble JHUHUM: «CiydallHble COOBITUS H
BEPOSITHOCTIY, «CITydailHbIe BETMIMHBI U 3aKOH OOJBIIIAX YHCEI».

BaxHyro d4actp Kypca 3aHMMaeT M3YyYEHHE TE€OMETPUYECKOrO0 H
OMHOMUATIBLHOTO pAaCHpPEICICHUI K 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAIOTaMU —
MOKA3aTEeJbHBIM U HOPMaJIbHBIM PAaCIPEACIEHUSIMU.



Conepxanue nuHuK «CiydaiiHble COOBITHS U BEPOSITHOCTIY CIIY>KMT OCHOBOM
st (OpMUPOBAaHMS TPEACTABICHUM O pacHpeiesieHud BEPOATHOCTEH MEXIy
3HAUEHUSMH CITyYalHbIX BEJIMYMH, a TAKXKE 3Ta JUHUS HeoOXoIuMa Kak 0aza s
M3Y4YEeHHS 3aKOHa OOJbIINX YHCeN — (PYHIAMEHTaIbHOIO 3aKOHA, IEUCTBYIOLIETO B
IpUPOJIE U OOIIECTBE U UMEIOLIEr0 MaTeMaTHueCcKyto (popmanuzannio. CaM 3aK0H
OOJBIIMX YHKCEN MpeasiaraeTcsi B O3HAKOMUTENbHOW (OopME C MHUHUMAJIbHBIM
HCIIOJIb30BAaHUEM MAaTEMaTUYECKOTO (popmMain3ma.

Tembl, CBsI3aHHbIE C  HENPEPHIBHBIMU  CIyYallHBIMM  BEJIMYHUHAMH,
aKLIEHTUPYIOT BHUMAaHHE IIKOJIBHUKOB HA ONUCAHUM W U3YYCHHM CIIyYalHbBIX
ABJICHUNA C TOMOIIBIO HENpepbhIBHBIX (pyHKIMI. OCHOBHOE BHUMAHHE YJIEISIETCS
NOKa3aTeJIbHOMY W HOPMAaJbHOMY pacHlpellesICHUsIM, IPU ATOM Mpearnoiaraercs
03HAKOMUTEIBHOE M3yUYeHUE MaTepuasna 0e3 10Ka3aTesIbCTB IPUMEHAEMbIX (DAKTOB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha u3ydenne kypca «BeposiTHOCTh U cTaTUCTHKa» Ha 0230BOM YPOBHE OTBOJUTCS
1 yac B HEJIeNIO B TEUEHHE KaXKI0TO Tojia 00ydeHus, Bcero 68 yueOHbIX 4acoB.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

[IpencraBnenne JaHHBIX C TMOMOIIBI0 Tabnui, u auarpamm. CpenHee
apupMeTHUeCKOoe, MeJraHa, HauOoJblllee M HAUMEHbIIEEC 3HAYEHUS, pa3Max,
JUCTIEPCUS U CTaHAAPTHOE OTKIIOHEHUE YHCIIOBBIX HAOOPOB.

Crny4aitHble SKCIEPUMEHTHI (ONBITHI) U CIy4ailHble COOBITHSA. DJIEMEHTApHbIC
coObIThs (MCcx0/bl). BeposTHOCTH ciaydaitHOro coObITHS. Ban30cTh 4acTOTHI U
BEPOSTHOCTU COOBITUN. CiTydaliHbIE OMBITH C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coObiTusAIMU.  BeposiTHOCTM  COOBITUH B OMBITaX C  PAaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU.

Omnepanuu HaJl COOBITUSMU: TIEpeceUCHUE, 00beTMHEHUE, POTUBOIOIOKHbIS
coObITHs. J{uarpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHAas BEPOSTHOCTh. YMHOKEHUE BEPOSITHOCTEH. [lepeBO Ciy4alHOTO
skcriepumenTa. Gopmyria MoaHOM BeposTHOCTU. HezaBucuMbIie COOBITHS.

KombunaTopHoe npaBuiio ymHoxeHus. [lepectanoBku u pakropuan. Yucmo
couetranuii. Tpeyronpauk [lackansa. ®opmyna buaoma HeroToHa.

bunapHbIii ciiydaliHbI ONBIT (MCTIBITAHUE), YCIIEX U Heynada. HezaBucumele
uctbiTanusa. Cepus HE3aBUCUMBIX HCHBITAHWW 10 TnepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyu.

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

11 KIJACC

UucnoBble  XapaKTEPUCTHKHA  CIyYaWHBIX  BEJIMYMH: MAaTEMaTHYECKOE
0XKMJAHUE, NHCIEPCHUs W CTaHJAPTHOE OTKIOHEHHWE. [IpuMmepsl npuMeHEeHUs
MAaTEMaTHYECKOr0 OKUAAHUs, B TOM YMCIE B 3aJa4ax U3 IOBCEIHECBHOM KU3HU.
MatemaTudeckoe OXHIaHHEe OWHAPHOW CIIydallHOW BEeNWYMHBL. MaTemaTH4ecKoe
0’KMJAHUE CYyMMBI CIIy4YalHbIX BEJIMYUH. MaTtemMaTnuecKkoe OKUIaHUE U TUCTIEPCUS
F€OMETPUUECKOTO U OMHOMHUAIIBHOTO paclpeiesICHH.

3akoH OOJBIIMX YHCEI W €ro pojb B HaykKe, NPUPOJEC M OOIICCTBE.
Br160po4HbIN METOT UCCIEAOBAHMIM.

[Iprmepsl HENpPEPBIBHBIX CIyYalHbIX BelW4yuH. [loHATHE O T™IOTHOCTH
pacnpenenenus. 3aqauu, OPUBOIAIINE K HOpPMAIbHOMY pacnpeneneHuto. [lonstue
0 HOPMAaJIbHOM pacHpeAeICHUH.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHCKoro ooOmiecTBa (BBIOOPHI, ONPOCHI W Mp.), YMEHHEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHUSIM POCCHUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIKOJIBI,
K HCTOJB30BAaHUIO ITHX JOCTHIXKEHUM B JPYrUX HayKax, TEXHOJOTHSX, cdhepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHUEM IyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;
c(OpPMHPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHMS, HJTUYECKOTO  IOBEICHUS,
CBA3aHHOI'O C NMPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN HAYKU U JESATEIbHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJIa B TOCTPOECHUE YCTOWYUBOTO OYIYILIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs 3CTETUKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUM, PACCyKICHHH; BOCTIPHUMYINBOCTHIO
K MaTEMaTUYECKUM acIleKTaM Pa3jIuyHbIX BUJOB UCKYCCTBA.

Du3nyecKoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
WHTEpEcax 370pOBOTO U 6€30macHOro 00pasa *KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U
OTJbIXa, peryiisipHas Gu3nUecKasi aKTHBHOCTD ); (PU3UIECKOTO COBEPIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTENBHOMN AEATETbHOCTHIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBHIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCcKOMy OOpa3oBaHUIO U



CaMOOOpa30BaHUIO HA MPOTSIKEHUM BCEW >XU3HU, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMaTUUE€CKON HAaIpaBIE€HHOCTH.

IKO0J0IrHYecKoe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTHIO JKOJOTUUYECKOM KYyJIbTYpbl, MOHUMAHUEM BIUSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, OCO3HAHMEM TJO00AJIBHOIO XapakTepa HSKOJOTMYECKUX MpolJieM;
OpUCHTAIIMEH Ha MPUMEHEHHE MATEMAaTHYECKUX 3HAHWM IJisd pelnieHus 3a7ad B
00J1acTU OKPY’KAIOIIEH Cpe/ibl, IIIAHUPOBAHUS TOCTYIKOB U OLIEHKU UX BO3MOKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHI0 MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKu U  OOIIECTBEHHOW TMPAKTHKWA, TOHUMaHUEM
MaTeMaTHYEeCKON HaykKu Kak cdepbl YeI0BEYECKOW JIeSITEIBHOCTH, ITAloB €&
pPa3BUTHS M 3HAYMMOCTH JJIA Pa3BUTUS IMBWIM3AIUU, OBJIAJCHUEM S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIIECTBJIATh MPOCKTHYI) U HCCIEAOBATEIBCKYIO JESITEIHHOCTh
WHJMBUIYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIE pe3yJIbTaThl OCBOEHHUS MPOrpamMMbl Yy4eOHOTO IpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMENbHLIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vwuueepcarvnvie  nosmasamenvhvie  Oeticméus, — 0becneuusaOm
Gopmuposanue 0a308blX KOSHUMUBHBIX NPOYECCO8 00yUaAWUxXcs (0ceoeHue
Memo0O08  NO3HAHUSL — OKPYICanujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uUcce008amenbCKux onepayuli, ymeHuil pabomams ¢ ungopmayueti).

ba3oBrble 1oruyeckue 1efcTBUA:

e BBISBISITh U XapaKT€PU30BATh CYIIECTBEHHBIC NMPU3HAKK MATEMAaTHUYECKUX
O00BEKTOB, TOHSATUH, OTHOIICHUH MEXKIYy MOHATUAMH; (OPMYITHPOBATH
OTpEeJIeNICHNs] ~ TOHSATUH; YCTAHABIWBATh CYIIECTBEHHBIH  MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN3A;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBBIBATH  CYKICHHUS:
YTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIHE;
YCIIOBHBIE;

e BBISBISATH  MAaTEMAaTHYECKWE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
nmpoTtuBopeursi B (aKkTaxX, MaHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX;
npeaiaraTh KpUTEPUH 7S BBISBIICHUS 3aKOHOMEPHOCTEH U TIPOTUBOPEUHNI;



e J€NaTh BBIBOJABI C HMCIOJb30BAaHUEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX M
MHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOSATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJAECHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAMBATH apryMEHTALHIO,
OPUBOJIUTH MPHUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHHSI Y BBIBOJIBI;

e BBIOMpATH crnoco0® penieHus ydyeOHOM 3ajauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElIeHHUs, BBHIOUpaTh HauOoJIee NOAXOASANIUNU C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

Bba3oBbie uccienoBaTeabckue qeiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KAK MCCIEIOBATEIbCKUI MHCTPYMEHT MO3HAHMS;
dopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIME MPOTUBOpPEUHE, IpoOsIeMy,
yCTaHABIMBaTh  MCKOMOE MW  JaHHOe, (opMUpOBAaTH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 10 YCTAHOBJEHHUIO OCOOCHHOCTEH MAaTeMaTHU4eCKOro
0o0BEKTa, SIBICHMS, TIPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXAy
00BbEKTaMH, SIBJICHUSIMHU, POIIECCaAMU;

e CaMOCTOSITENILHO (OPMYIHPOBATH OOOOIIEHHS U BBIBOJBI IO PE3yJIbTaTaM
POBEIEHHOTO HAOMIOACHUS, MCCIEI0BAHUS, OLIEHUBATHh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

e IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOLECCa, a TAKKE BBIJIBUTATH
IPEINOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmei:

e BBISIBIATH Je(DUIUTHI HHPOPMAIIMH, TAHHBIX, HEOOXOIUMBIX JIJISi OTBETA HA
BOMIPOC U /IS PEIICHUS 3a]1a4u;

e BbIOMpaTh WHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABICHNUS,

e CTPYKTYypUpPOBaTh HH(POPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WLUTIOCTPUPOBATH TPadUUECKU;

e OLICHUBATH HaAEXKHOCTh uHbOopMaIuu 1o CaMOCTOSITEIBHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvHvle  KOMMYyHUKamueHwvle  Oelicmsus,  0Oecnedusarom

cpopmMupo8aHHoCcms CoOyUanIbHBIX HABLIKOE 00YYAIOUWUXCA.

Oo0menne:

e BOCIPUHUMATh U (POPMYJIHPOBATH CYKJAEHUS B COOTBETCTBHHU C YCIOBUSMH
U LIeJIIMH OOLLIEHNUS; ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOAYy pELIEHUs
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysbTaT;

B X0JIe 00CYXJAEHUS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIaEMOM TEMBI,
po0JIeMBbl, pelaeMoil 3a1aum, BbICKA3bIBATh MJIEH, HALIEJIEHHBIE HA ITOUCK
pELICHMs; COIMOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSMU JPYTUX
YYaCTHUKOB JMAJIOra, OOHApYKMBATh Pa3juyve M CXOACTBO MO3HIMI; B
KOpPpPEKTHOU (hopme GOpMyITUpOBATH PA3HOIIACHS, CBOU BO3PAKEHUS;
OpEICTaBIATh  pe3yjibTaThl  pEIIeHUs  3aJauyd,  SKCIEPUMEHTA,
UCCJIeIOBAaHUs, MPOEKTA; CAMOCTOSTEIHHO BEIOUPATh (hOpMAT BBICTYIIIICHUS
¢ Y4€TOM 3ajiau MPEe3eHTALUU U OCOOEHHOCTEN ayuTOpHUH.

CoTpyaHu4ecTBo:

MOHUMATh U UCIIOJIL30BATh MPEUMYIIECTBA KOMaHIHOW U UHIUBUTyaTbHON
paboThl TpU pelIeHUH Y4eOHBIX 3a]ay; MPUHUMATh I€Jb COBMECTHOMU
NEeATeNIbHOCTH,  IUIAHUPOBATh  OPraHMW3allMi0  COBMECTHOW  paboThI,
pacnpenensTh BHABI paboOT, IOTOBApUBATHCS, OOCYXIaTh MpoOLEcC H
pe3yabTat paboThl; 0000111aTh MHEHHUS HECKOIBKUX JIFO/ICH;

y4acTBOBATh B I'PYIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUI,
«MO3TOBBIC IITYPMBI» W WHBIE); BBINOJIHATH CBOI YacThb pabOThl U
KOOPJUHUPOBATH CBOM JICHCTBUS C IPYTUMHU YJIEHAMU KOMaH/Ibl; OIIEHUBATh
KayecTBO CBOEr0 BKJaJa B OOMUH MPOAYKT 1O KPUTEPHUSIM,
c(hOpMYITHMPOBAHHBIM YYaCTHUKAMU B3aUMOIEHCTBHUS.

3) Yuusepcanvuvie pezyiamuensle oeticmeusi, obecneuusarom hopmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUUHOCIU.

Camoopranusanus:

COCTaBIIATH IJIaH, aJiTOPUTM PEIEHUS 3aJlaui, BBIOUPATh CIIOCO0 PEIICHHUS C
y4€TOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATH BAPUAHTHI pEUICHUH C Y4ETOM HOBOM MH(MOpMAITIH.

CaMOKOHTPOJIb:

BJIQ/JI€Th HABBIKAMHM IIO3HABATENIBHOW pEeQIIeKCMU KaK OCO3HAHUSA
COBEpILIAEMBIX JEHUCTBUM M MBICIHUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIQ/IETh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJISI IIPOIiecca U pe3ybTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

NPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb [IPY PEIICHUY 33/1a4H,
BHOCUTHb KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3ysibTaTa L€ U YCIOBUSM, OOBACHSITH
NPUYUHBI JTOCTH)KEHUS WIM HEAOCTHIKECHUS PEe3yJIbTATOB JIESITEIbHOCTH,
HaxOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIBTATDBI
10 KVIACC

Yurtath U CTPOUTH TAOIUIIBI U JUATPAMMBI.

OnepupoBaTh NOHATHIMU: cpe/iHEE apu(MeTUUECKOe, MeIMaHa, Hauboblee,
HaWMEHBIIEE 3HAYCHHUE, Pa3Max MacCHBA YUCIIOBBIX JAHHBIX.

OnepupoBaTh NOHATHSAMU: CIYYaillHBI SKCIEPUMEHT (OMBIT) W CIIy4ailHOE
coObITHE, DJIEMEHTapHOE COOBITHE (PJIEMEHTApPHBIM HCXOJ) CIY4alHOI'O OIbITA;
HaXOJUTh BEPOSITHOCTH B ONBITaX C PABHOBO3MOXKHBIMU CIIYYalHBIMU COOBITHSIMH,
HaXOAUTh M CPABHUBATH BEPOSTHOCTH COOBITUH B H3YUYEHHBIX CIIyYalHBIX
DKCHEPUMEHTAX.

Haxoaute 1 popMynrpoBaTh COOBITHS: IEpECEUeHUE U OOBEUHEHUE TAHHBIX
COOBITHI, COOBITHE, NPOTUBOMOJOKHOE JAaHHOMY COOBITHIO; TOJb30BATHCS
auarpaMMamu Jitiepa u GopMyIIon CI0KEHHS BEPOSTHOCTEH MpU PEeIIeHUH 3a1a4.

OnepupoBaTh MOHSATUSMU: YCIOBHas BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS,
HaXOJWUTh BEPOSTHOCTU C MOMOIIBIO MpaBUJIa YMHOXKEHHS, C MOMOUIBIO JEpeBa
CIy4alHOTO OIBITA.

[TpumeHsATH KOMOMHATOPHOE MTPABUIIO YMHOKEHHUS MPU PEIICHUH 3a/1a4.

OnepupoBaTh NOHSATUSAMH: HCHBITAHUE, HE3aBUCHMBIE WCIIBITAHUS, CEpUs
UCIIBITAHUM, ycleX W HeyJadya; HaXOAUTh BEPOSTHOCTH COOBITUH B CEpHUH
HE3aBHCHUMBIX HCIIBITAHUHN IO IEPBOTO yCIeXa; HAXOIUTh BEPOSTHOCTH COOBITUH B
cepuM ucnbplTaHui bepHyIun.

OnepupoBaTh  MNOHATUSIMU:  CiIy4yailHash  BEJIIMYMHA,  pacIlpelesiCHue
BEpOSITHOCTEH, AUarpaMma pacrpeaeiacHusl.

11 KIJACC

CpaBHUBaTh  BEpPOSITHOCTM  3HAUYEHUM  CIyd4alHOW  BEJIMYUHBI MO
pacIpeeNIEHUIO WM C IOMOIIBIO TUArPaMM.

OnepupoBaTh MOHATHEM MATEMAaTUYECKOT'O OKHUJIAHUS; IPUBOJUTH PUMEDHI,
KaK IMPUMEHSAECTCS MATEMATHYECKOE OXKHUJIAHUE CIYyYallHOM BEJIIMYMHBI HAXOJHTh
MAaTEMaTHYECKOE OXKUIAHUE 110 JTAaHHOMY PaCIPEICIICHUIO.

Nmets npencTaBieHue 0 3aK0OHE OOJIBIINX YHUCEIL.

NmeTp npencraBneHUe 0 HOPMAJIBHOM PACIIPEICICHUN.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC
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CTaTUCTHUKA

Crnyuaiinbie
OTIBITHI U
Cly4alHbIE
COOBITHS, OTIBITHI C
PaBHOBO3MOKHBIM
Y dJIEeMEHTapHBIMU
HCXO0JIaMU

Onepanuu Hax
COOBITHSIMU,
CIIOKCHUE
BEPOSITHOCTEN

YcnoBHas
BEPOSITHOCT,
JIepeBO
CIIy4aiiHOTO
onbITa, hopmyna
MOJIHO M
BEPOSITHOCTH U
HE3aBHUCHUMOCTh
COOBITHI

DIIEMEHTHI
KOMOHMHATOPUKH

Cepun
OoCJIEJOBATEILHEI
X UCOBITAaHUH

Crnyuqaiinble
BEJIMYMHBI U
pacnpeneneHus




O0o0011IEHNE U

8 cHUCTeMaTH3alUsL 5
3HAHUI
OBILIEE KOJIMYECTBO
YJACOB IIO 34

[TPOTPAMME




11 KVIACC

Ne HauMeHoBaHHe
n/ pa3aeyioB M TeM
n NPorpamMmbl

KoaudecTBO 4acoB

Bcer
0

KoHTpoJibHBI
e padoThI

IIpakTuyecku
e paboThbI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbI
e pecypchbl

MaTreMaTH4eCcKO
€ OXKUJIaHUE
CIIy4alHOU
BCIINMYUHBI

Jucnepcus u
CTaHJIapTHOE
2 OTKJIOHCHHE
CIIy4alHOU
BEITUIHHBI

3akoH OO0JIBIINX
qucen

HenpepbiBHbie
Cly4aliHbIE
BEJTUYMHBI
(pacmpenenenust)

HopmansHoe
pacnpeseneHus

[ToBTOpEHME,
00001IeHNE 1
cUCTeMaTH3aIus

3HAaHUN

19

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME

34







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Kontpo
JbHbIE
padoThI

Bcer
0

IIpakTHyec
KHe padoThl

Jara
H3yYeH
us

DJIeKTPOHHbIE
nugposbie
oOpa3oBareJib
HbI€ pecypchl

[IpencraBnenue
JIAHHBIX C
IIOMOIIBIO TaOJINI]
U JMarpaMmm

Cpennee
apudmernyeckoe,
MeEIhaHa,
HauOoJIbIIIEE U
HANMCHBIICC
3HAYEHUs, pa3Max,
ucrepcus,
CTaHJIapTHOE
OTKJIOHEHHUE
YUCJIOBBIX HAOOPOB

Cpenuee
apudMeTHIECcKoe,
MeaHuaHa,
HauOoJbIIEE U
HaMMEHBIIIEE
3HAYCHUS, pa3Max,
JUCTIepCHs,
CTaHJIaPTHOE
OTKJIOHEHHE
YHCIIOBBIX HA0OPOB

Cpennee
apudmeTHyeckoe,
MeauaHa,
HanOOJIbIIIEEe 1
HaMMEHBIIIee
3HAYEHUS, pa3Max,
JcTepcus,
CTaHJIapTHOE
OTKJIOHEHHE
YHCIIOBBIX HAOOPOB




Crnyuaiinbie
HKCTIEPUMEHTHI
(ombITHI) U
Cly4aliHbIE
COOBITHSL.
DnemMeHTapHbIe
COOBITHS (MCXOBI)

BepostHocTh
CIIy4aiiHOTO
COOBITHSL.
BepostHocTn
COOBITHUH B ONBITAX
c
PaBHOBO3MOKHBIM
Y DJIEeMEHTapHBIMU
COOBITHSIMHA

BepostHocTh
CIIy4aiiHOTO
COOBITHSL.
[IpakTuueckas
pabota

Onepanuu Haj
COOBITHSIMM:
MepecevcHue,
o0beMHeEHnE
COOBITHIA,
MIPOTHBOTIOJIOKHBI
€ COOBITHSL.
Jnarpammsl
Ditnepa

Onepanuu Haj
COOBITHSIMU:
MepeceucHHeE,
00bCAMHCHHE
COOBITHH,
MPOTHUBOTIONIOKHBI
€ COOBITHSI.
JnarpaMmmel
Olinepa

10

dopmyiia
CJIOKEHUS
BEPOSITHOCTEN




11

VYcnoBHas
BEPOSTHOCTbD.
YMHOXEHNE
BEPOSATHOCTEM.
Hepeso
CIIy4aliHOTO
JKCIIEPUMEHTA

12

YcnoBHas
BEPOSITHOCTD.
YMHOXKEHNE
BEPOSATHOCTEM.
Hepeso
CIIy4aiiHOTO
IKCIIEPUMEHTA

13

YcnoBHas
BEPOSTHOCTD.
YMHOXEHNE
BEPOSATHOCTEM.
Hepeso
CIIy4aiiHOTO
JKCIIEpUMEHTA

14

dopmyJia MoJHOU
BEPOSITHOCTH

15

dopmyna MoJHOU
BEPOSITHOCTH

16

dopmyJia MoJHOU
BEPOSTHOCTH.
HezaBucumeie
COOBITHS

17

KonTposbHas
pabota

18

KombOunatopHoe
MIPABHIIO
YMHOKEHUS

19

[IepecranoBku u
¢baxTopuan

20

Yucno coyeTanuit

21

TpeyroybHuK
[Tackans.
dopmyna OuHOMA
Herorona




22

bunapusIi
CIIy4YalHbII OIBIT
(ucnbITaHKE),
ycrex u Heyjaua.
HesaBucumsie
ucnelitanus. Cepust
HE3aBHCHUMBIX
HCTIBITAHUH JI0
MEepBOro ycrnexa

23

Cepus
HE3aBUCHUMBIX
HCTIBITAaHUI
bepnymm

24

Cepus
HE3aBUCHUMBIX
HUCTIBITAHU.
[TpakTrueckas
pabora ¢
HCIIOJIb30BAHUEM
3IEKTPOHHBIX
TaOJINII

25

Cnyuaiinas
BEJTMYMHA

26

Pacnpenenenue
BEPOSITHOCTEM.
Juarpamma
pacnpeseneHus

27

Cymma u
IIPOU3BEJICHHE
CIIy4JailHbIX
BEJIMYUH

28

Cymma u
IIPOU3BENCHUE
CIIy4aiHBIX
BEJIMYMH

29

ITpumepst
pacrpeneneHun, B
TOM 4HCJIE
F€OMETPUUYECKOE U
OMHOMMATIBHOE

30

ITpumepsl
pacrpeneneHun, B




TOM YHUCJE
TEOMETPUYECKOe U
OMHOMHUAJIBHOE

31

[ToBTOpEHME,
00001IeHNE 1
CUCTEMaTH3aIUs
3HaHUM

32

[ToBTOpEHME,
006001IeHNE U
CUCTEMaTH3aITUs
3HAHUM

33

Urorosas
KOHTPOJIbHAS
pabota

34

[ToBTOpEHME,
00001IeHNE 1
CHCTEMAaTH3allHs
3HAaHUU

OBIIEE
KOJIMYECTBO
YACOB IO
[TIPOTPAMME

34




11 KJIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 4acoB

Bce
ro

KoHnTtpoJs
HbIE
padoThI

IIpakTHyec
KHe padoThl

Jara
H3Y4YeH
us

DJIeKTPOHHbIE
nugposbie
o0pa3oBarteib
Hble pecypchbl

[ToBTOpEHME,
000011eHNE,
CHCTEMAaTU3alH
s1 3HAHUH.
Crnyuaiinbie
OIIBITHI U
BEPOSTHOCTH
CIy4alHbIX
COOBITH.
Cepun
HE3aBHCUMBIX
HUCHIBITAaHUH

[ToBTOpEHME,
000011IeHHE,
cHUCTeMaTH3aIln
sl 3HAHWM.
Cnyvalinbie
OTIBITHI K
BEPOSTHOCTH
CIIy4alHbIX
COOBITHIA.
Cepun
HE3aBUCHUMBIX
HUCIBITAHUN

IToBTOpEHME,
0000111eHHE,
cucTeMaru3anu
sl 3HAHUH.
Cnyyqaiinble
OTIBITHI U
BEPOSATHOCTH
CIIy4aiHBIX
COOBITHIA.
Cepun
HE3aBUCHUMBIX
HUCTIBITAHUH

[ToBTOpEHME,
0000111eHHE,




cucTeMaTH3aIu
s1 3HAHUH.
Crnyuaiinbie
OIBITHI U
BEPOSITHOCTH
CIy4alHbIX
CcOOBITHIA.
Cepun
HE3aBHUCUMBIX
HUCIBITAaHUH

[Ipumepsr
MIPUMEHEHUS
MaTeMaTH4eCKO
r'o 0XKUJaHUS
(cTpaxoBaHue,
JoTEpES)

MatemaTudeck
0€ OXKHJTaHHUE
CYMMBI
CIIy4alHbIX
BEJINYHH

MatemaTudeck
o€ OKHJIaHUE
T€OMETPHUYECKO
rou
OMHOMHUAJILHOT
o
pacrnpeneneHui

MatemaTudeck
o€ OKHJIaHueE
r€OMETPHYECKO
rou
OMHOMHUAJILHOT
o
pacrnpeneneHuit

Hucnepcus u
CTaHJIapTHOE
OTKJIOHEHHUE

10

Hucnepcus u
CTaHJIapTHOE
OTKJIOHEHUE

11

Hucnepcun
FE€OMETPUUECKO
rou




OMHOMHUAJIBHOT
0
pacnpeneneHus

12

[IpakTrnueckas
pabora ¢
WCII0JIb30BaHNE
M
AIEKTPOHHBIX
TaOIIHUIL

13

3aKkoH
0O0JIBIINX
YHCel.
Br160pounsIii
METOJI
HUCCIIEI0OBaHUI

14

3aKkoH
0O0JIBIINX
YJHCel.
Br16opounslii
METO/I
HUCCIIEI0OBAHUI

15

[IpakTrnueckas
pabora ¢
HCIOJIb30BaHNE
M
ANIEKTPOHHBIX
TaOJINILL

16

Hrtorosasa
KOHTPOJIbHAS
pabota

17

ITpumepsl
HETPEPbIBHBIX
CITy4JailHbIX
BEJINYUH.
OyHKIUA
ILUIOTHOCTH
pacrpeneneHus
. PaBHOMEpHOE
pacrnpeneneHue
U €r0 CBOKCTBA

18

ITpumepst
HEIPEPBIBHBIX
CIIy4aiHBIX
BEJIMYUH.




OyHKIUSA
IUIOTHOCTHU
pacrpeneneHus
. PaBHOMEpHOE
pacmpeneneHue
H €ro CBOMCTBa

19

3amaun,
MIPUBOISIINE K
HOPMaJIbHOMY
pacrmpeneneHu
10. OyHKIHSA
TUIOTHOCTH U
CBOMCTBA
HOPMaJILHOTO
pacrpeneneHus

20

[IpakTrnueckas
pabora ¢
WCTIOJIb30BaHNE
M
AIIEKTPOHHBIX
TaOJINIL

21

[ToBTOpEHME,
000011IeHNE U
CHCTEMAaTU3aIlH
s1 3HAHUH.
OmnucarenbHas
CTaTHUCTHKA

22

[ToBTOpEHMeE,
000011IeHHE U
CHCTEMAaTU3alH
s1 3HAHUH.
OmnucarenpHas
CTaTHUCTHKA

23

IToBTOpEHME,
000011EeHNE U
cHCTeMaTH3aIu
s1 3HAHUU.
OnBITE C
PaBHOBO3MOKH
BIMU
3JIeMEHTapHbIM
U COOBITHAMU

24

[ToBTOpEHME,
000011eHNE U




cHCTeMaTH3aIu
s1 3HAHWH.
OMBITHI C
PaBHOBO3MOKH
BIMH
3JIeMEHTapHBIM
H COOBITHAMU

25

[ToBTOpEHuMeE,
o0o0mieHue u
cUCTeMaTH3aIu
sI 3HAHU .
Brruncienue
BEPOSITHOCTEN
coObITHI C
MIPUMEHEHHEM
dbopmyn u
rpaduyeckux
METO/IOB
(koopauHaTHas
npsimMast,
NEPEBO,
auarpaMmma
Diinepa)

26

[ToBTOpEHME,
00o001eHne u
cUcTeMaTu3aiu
sl 3HAHUU.
Boeruucnenune
BEPOSITHOCTEH
coObITHIA C
MIPUMEHEHHEM
dbopmyn u
rpapuIecKux
METO/IOB
(koopauHaTHas
npsimas,
JIEpEBO,
auarpamma
Ditnepa)

27

[ToBTOpEHuUE,
00001IeHHE U
cucTeMaTHu3aIu
s1 3HAHUH.
Brruucnenue
BEPOSITHOCTEN




COOBITHH C
MpUMEHEHHEM
bopmyn u
rpadu4ecKux
METOJIOB
(koopauHaTHas
npsiMas,
TIepeBo,
ararpaMmma
Diinepa)

28

[ToBTOpEHME,
0000111eHNe U
cUCTeMaTH3aIu
sI 3HAHU .
Brruncienue
BEPOSITHOCTEN
COOBITHH C
MIPUMEHEHHEM
dbopmyn u
rpaduyeckux
METOJI0B
(koopuHaTHas
npsimMast,
NEPEBO,
auarpaMmma
Diinepa)

29

[ToBTOpEHME,
00001IeHNE 1
cucTeMaTu3aiu
sl 3HAHUH.
Cnyyqaiinble
BEITUYHUHBI U
pacnpeeneHus

30

IToBTOpEHME,
000011EeHE U
cucTeMaru3anu
sl 3HAHUMU.
Cnyuqaiinble
BEJIMYUHBI U
pacrnpeneneHus

31

[ToBTOpEHME,
0000111IeHHE U
CHCTEMaTHu3aIu
s1 3HAHUH.
MaremaTtudeck




0€ OXKUJaHue
CIy4alHOU
BCIINYNHBI

IToBTOpEHNUE,
0000111EHE U
cHCTeMaTH3aIu
32 s1 3HAHWH.
MaremaTudeck
0¢ OXXHUJIaHHE
CIIy4alHOU
BEJIUYHHBI

Hrorosas
33 KOHTPOJIbHAS
pabota

[ToBTOpEHME,
34 o0o01ieHune u
cucTeMaTu3alu

1 3HAHUU

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

34
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