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MHNOACHUTEJIBHAS 3ATIUCKA

PaGouass mporpamma y4ueOHOro kKypca «Ajaredpa m Hayajla MaTeMATH4€CKOIO
aHaju3a» 0a30Boro ypoBHsi Ajasa oOy4damommuxcss 10 —11 kiaaccoB pa3paboTaHa Ha OCHOBE
denepasbHOTO  TOCYAApCTBEHHOTO  00pa30BAaTENBHOTO  CTaHIApTa CPEJHEro  OOIIero
oOpa3oBaHusi, C Y4YETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHHMA, TMPEABIBIIEMBIX K
MaTeMaTH4YeCKOMYy oOOpa3oBaHUIO, M TpaaulMi poccuiickoro oOpa3oBaHusi. Peanuzanus
MporpaMMbl 00€CTICUUBAET OBJIAJICHUE KITFOYEBBIMU KOMITIETCHITUSIMH, COCTaBIISIONIMMH OCHOBY
JUIS  CaMOpPa3BUTUSL W  HEMPEPHIBHOTO 00pa30BaHUsA, IIEJIOCTHOCTh OOIIEKYIBTYpPHOTO,
JUYHOCTHOTO M TIO3HABATEIBHOTO PA3BUTHUS TUYHOCTH O0YyJArOIITUXCSI.

HEJAU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havana MaTeMaTHYECKOTO aHAIM3a» SIBIAETCS OJHUM W3 Hauboiee
3HAYUMBIX B MporpamMMme cTaplueid MIKOJIbI, MOCKOIbKY, C OJHOW CTOPOHBI, OH OOecrneYrBaeT
MHCTPYMEHTAIbHYIO 0a3y JUIsl M3Y4eHHUs BCEX ECTECTBEHHO-HAYYHBIX KypCOB, a C APYroi
CTOpPOHBI, (opMHUpPYET JIOTMYecKoe M aOCTPAaKTHOE MBILUICHHE Yy4yalluxcs Ha YpOBHE,
HEO0OXO0JIMMOM JJIsl OCBOEHHSI KYpCOB MH(OPMATHKH, 00IIECTBO3ZHAHUS, UCTOPUH, CIIOBECHOCTH.
B pamkax HaHHOrO Kypca ydalluecs OBJIAJIEBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOTopasi pOpMyJIHpYyeT CBOM JOCTHKEHUS B MaTeMaTu4yeckoi hopme.

Kypc anreOpsl 1 Hagasl MaTEMaTUYECKOIO aHAIN3a 3aKJIaJbIBA€T OCHOBY Ul YCIIEHIHOIO
OBJIAJICHUS] 3aKOHaMH (U3MKH, XUMHH, OHWOJIOTMM, TIOHUMAHUS OCHOBHBIX TEHACHIIMH
HKOHOMHUKHU M OOIIECTBEHHOM KM3HH, TO3BOJISIET OPUECHTUPOBATHCS B COBPEMEHHBIX LIU(POBBIX
Y KOMIIBIOTEPHBIX TEXHOJOTHUSIX, YBEPEHHO MCIIOJIb30BaTh UX B MOBCEAHEBHOM U3HU. B Toxke
BpeMsl OBJIaJIcHHE aOCTPAKTHBIMHU U JIOTUYECKH CTPOTMMM MAaTeMaTHYECKMMH KOHCTPYKLMSIMHU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH YTBEPXKIEHUS,
UCIOJb30BaTh 000OILIEHHE U KOHKpETH3allhio, a0CcTparupoBaHUE M AHAJIOTUIO, (OpPMHUpYET
KpeaTUBHOE U KPUTUUYECKOE MbIIIIEHHE. B Xo/1e u3yueHus anredOpbl 1 Hayaa MaTEMaTUYECKOTO
aHaJM3a B CTaplled IIKOJIEe yYalllMecs MOJIy4arOT HOBBIM ONBIT PELICHUs NPUKIAJHBIX 3a]ad,
CaMOCTOSITENIBHOIO  TIOCTPOCHHsSI ~MAaTEMaTUYECKUX MOJEIEH  pealbHbIX CUTyalud W
UHTEPIpPETAlMU TOJYYEHHBIX pEHICHUH, 3HaKOMATCA C [pUMEpaMH MaTeMaTUYECKUX
3aKOHOMEPHOCTEN B NPHUPOJE, HAYKE M B MCKYCCTBE, C BBIJAIOIIMMUCI MaTEMaTHYECKUMHU
OTKPBITUSIMU U UX aBTOPAMH.

Kypc obnagaer 3HauMTENbHBIM BOCHUTATEIbHBIM MOTEHLUAIOM, KOTOPBIM peanu3yercs
Kak uepe3 yueOHbII MaTepuall, CHoCOOCTBYIOMHNA (POPMHUPOBAHNIO HAYYHOTO MHUPOBO33PCHHUS,
Tak # 4epe3 crneuuuky y4eOHOW MEeATENbHOCTH, TpeOyromeld CcaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, NPOJOJDKUTEIIBHONM KOHUEHTPALlMM BHUMAaHMS W OTBETCTBEHHOCTH 3a
IIOJTyYEHHBIN pPe3yJIbTart.

B ocnoBe meromuku oOyueHHs anrebpe W HadajaM MaTEeMaTHUYECKOro aHalu3a JICKUT
JeSITEIIbHOCTHBIN MPUHIUI O0yUYEHUSI.

Crpykrypa Kypca «Anredpa 1 Hayajga MaTeMaTHYECKOT0 aHAJIN3a» BKJIIOYAET CIEAYIOLIUE
coJepKaTeabHO-MeToANYecKne JUHUU: «Yucna u BeuucieHus», «OyHKIUU U TpapuKu»,
«YpaBHeHuUs1 U HepaBeHCTBay, «Hadana maremarnueckoro aHanu3a», «MHOKeCTBa U JIOTHUKa».
Bce ocHOBHBIE conepKaTebHO-METOANMYECKUE JTUHUM U3Y4aroTCs Ha MPOTSHDKEHUM JBYX JIET
oOy4yeHHsI B CTapuieil HIKOJie, eCTECTBEHHO JOMOJHSS ApYr Apyra M MOCTENEHHO HACHIAsACh
HOBBIMM TEMaMu M pa3fenaMu. JlaHHBI Kypc SIBJISIETCS WHTEIPAaTUBHBIM, IOCKOJIBKY
oObeAuHsIET B cebe coAepKaHUE HECKOJbKUX MAaTeMaTHMYeCcKHX JUCIUIUIMH: anrelpa,
TPUTOHOMETpHS, MAaTeMAaTUYECKUW aHallu3, Teopuss MHOXecTB M JAp. Ilo mepe Toro kak
yuyamuecs OBJaJeBalOT Bc€ Oojiee MIMPOKMM MaTeMaTHYECKHM ammaparoM, y HHX



MOCIIEIOBATENIbHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYECKYIO
MOJI€JIb PEaIbHOW CHUTyalluM, NMPUMEHSTh 3HAHUs, MOJYYEHHbIE B Kypce «Airedpa v Havaia
MaTEMaTHYECKOTO  aHalIM3a», JUIsl  PELIEHUsT  CaMOCTOSTENbHO  CHOPMYIHPOBAHHOM
MaTeMaTH4eCKOM 3a/1auy, a 3aTeM UHTEPIPETUPOBATH MTOTYyYEHHBIN PE3yNbTaT.

ConepxxarenbHo-MeToauYeckass  JUHUS  «Yucnma W BBIYMCICHHUS» — 3aBEpIIaeT
(dbopMUpOBaHNE HABBIKOB HCIIOJIH30BAHUS JICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO HayaTo B
OCHOBHOM mikoJsie. B crapuieil mkone ocoboe BHUMaHuE yaensieTcs (pOpMUPOBAHUIO MPOYHBIX
BBIYUCITUTENIPHBIX HABBIKOB, BKJIIOYAIOIIUX B CEOS MCIOJIb30BAaHHE PA3TUYHBIX (opM 3amucu
JNEUCTBUTENIBHOIO YHKCJIa, YMEHUE pAIlMOHAIBHO BBINOJIHATH JEWUCTBUSI C HUMH, JENaTh
MPUKUIKY, OIEHUBATh pe3ynbTaT. OOydarmyecs TMOJMY4YaloT HAaBBIKA MNPUOIMHKEHHBIX
BBIYUCJICHUH, BBIMIOJHEHUSI JIEUCTBUH C YWCIaMM, 3alMCaHHBIMHU B CTaHIapTHOU Qopme,
WCIIOJIb30BAHUS MATEMATUUECKUX KOHCTAHT, OLICHUBAHUSI YUCIOBBIX BBIPAYKEHUM.

Jluaus «YpaBHEHHS W HEPAaBEHCTBA» peaju3yeTcsl Ha MPOTSHKEHUHM BCEro OOydeHHUs B
CTapumieyd WIKOJE, MOCKOJIbKY B KaXIOM pas3feie MNporpaMMbl MPEIyCMOTPEHO pEIICHUE
COOTBETCTBYIOIIMX 3afad. OOyuaroluecss OBJAJEBAIOT Pa3IUYHBIMA METOJaMH PEIICHUs
LEeNbIX, PpalMOHAIBHBIX, HPPAIMOHATBHBIX, I[MOKA3aTENbHBIX, JIOTAPUPMUUYECKUX |
TPUTOHOMETPUYECKUX YpaBHEHWU, HEPABEHCTB M UX cHcTeM. [lomydyeHHbIE yMEHUS
WCIIOB3YIOTCS TIPU UCCIEA0BAaHUU (PYHKIIUNA C TTIOMOIIBIO TPOU3BOIHOM, PEIICHUH TTPUKIIATHBIX
3a/lad M 33/1ad Ha HaXOXKJICHHE HauOONbIINX W HAUMEHbIINX 3HaueHui (ynHkuuu. JlaHHas
coJlepikaTebHasl JIMHUS BKIIIOYaeT B ce0sl Takke GOpMUPOBAHHE YMEHUHN BBIMOJIHATH PACUETh
nmo  Qopmynam, npeoOpa3oBaHMs  IENBIX, PAlUOHAIBHBIX,  HUPPALMOHAIBHBIX U
TPUTOHOMETPUUYECKUX BBIPAXKEHUH, & TAKKE BBIPAXKCHUM, COIEPKAITUX CTEIICHU U JIOTapu(MBI.
bnarogapst u3ydeHuio anreOpanyeckoro Marepuana MPOUCXOAMUT JajbHEHIee pa3BUTHE
QITOPUTMUYECKOTO U aOCTPAKTHOTO  MBIIUICHUS  ydalluxcs, (QOPMUPYIOTCS  HABBIKU
NEAYKTUBHBIX  PacCyXJIE€HHH, paboThl C CHUMBOJBHBIMH (dopMamMu, MPEeACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJIE PaBEHCTB M HEpPaBEHCTB. AureOpa mpejsiaract
3¢ (deKTUBHBIE MHCTPYMEHTHI JI pPELIECHUs MPAKTUYECKUX M eCTECTBEHHO-HAyYHBIX 3ajad,
HArJSTHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK SI3bIKa HAYKHU.

ConepxatenbHO-MeToIMYecKass JTUHUS «DyHKIMM u rpadukm» TECHO TEPEIIeTaeTCs C
OPYTUMHU JIMHUSMHU Kypca, IOCKOJIBKY B KaKOM-TO CMbICIE 3aJa€T IOCJIEI0BATEIbHOCTD
U3y4deHHs Mmarepuana. M3ydeHue CTENeHHOW, TOKa3aTeNbHOW, JorapudMuueckon u
TPUTOHOMETPUYECKUX (YHKIUN, WX CBONCTB WU TpaduKOB, HCIOJIB30BaHHE (YHKIUN s
pelIeHus 3a/ay U3 JAPYTrux Y4YeOHbIX MPEAMETOB M PEaJbHOM KM3HM TECHO CBSI3aHO KakK C
MaTEeMaTHYECKUM aHaJIM30M, TaK U C pelICHUEM ypaBHEHHUI U HepaBeHCTB. [Ipu 3ToM Oosnbioe
BHUMaHUE ynemseTcss (OPMUPOBAHUIO YMEHHs BBIpaXaTh (HOpMyJIaMu 3aBUCHUMOCTH MEXIY
pPa3TUYHBIMU BEJIMYMHAMH, HCCIIENOBATh IMOJIYYCHHbIE (QYHKIUU, CTPOUTh HX Tpaduku.
Marepuan 5TOH cOIEp)KATEIbHON JIMHUU HAUEIEeH Ha pa3BUTUE YMEHUM W HaBBIKOB,
MO3BOJISIIONINX ~ BBIPAXKAaTh 3aBUCUMOCTH MEXIy BEJIMYMHAMH B pa3nu4Hod  (dopme:
aHAIUTUYECKOHM, Tpaduueckoil u cioBecHOW. Ero wu3yueHume CrmocoOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CHOCOOHOCTH K  OO0OOIIEHWI0O W  KOHKpETH3alluu,
WCIIOJIb30BAHMIO AHAJIOTHUM.

ConepxarenbHas nuHHs «Hauana mareMaTHYecKOro aHajan3a» MO3BOJSET CYIIECTBEHHO
pacHIMPUTh KPYT KaK MAaTeMAaTHYECKHUX, TaK ¥ MPUKIIATHBIX 3371a4, TOCTYITHBIX 00Yy4arOIIUMCs, Y
KOTOPBIX MOSIBIISETCS BO3MOXKHOCTh UCCIIEIOBATh U CTPOUTH rpaduku PyHKIUN, OPEneaTh UX
HauOOJBIINEe U HAUMEHBIIINE 3HAYEHUS, BBIYUCIIAT TUIOMaAn GUryp U 00OBEMBI TN, HAXOIUTh
CKOPOCTHM U YCKOpeHHus TpoieccoB. JlaHHas cojep)kaTelbHasi JIMHUS OTKPBHIBAET HOBBIE
BO3MOXHOCTH TOCTPOEHUS MATEMaTUUYECKUX MOJIENIE pPealbHbIX CHUTYAllMH, HAXOXKJICHUS
HAWIY4YlIEro pElICHHUs] B MPUKIATHBIX, B TOM YHCIE COLUUAIBHO-DKOHOMHUYECKHX, 3aJ1ayax.
3HAKOMCTBO C OCHOBAMHM MAaT€MaTHUYECKOIO aHajlHn3a CIHOCOOCTBYET Pa3BUTHUIO aOCTPaKTHOTO,



(hopMaTBHO-TIOTHYECKOTO M KPEaTUBHOTO MBINUICHUS, (POPMUPOBAHUIO YMEHUN pacro3HaBaTh
MPOSIBJICHUSI 3aKOHOB MaTeMaTHUKHU B HayKe, TeXHUKE U HUcKyccTBe. OOydaroniuecs y3HarT O
BBIIAIOIIMXCA PE3yibTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHUS MATEMAaTHUKU KAK HAYKHA, U KX
aBTOpax.

ConepxarenbHO-MeTOquYECKast TUHUS «MHOXECTBa U JIOTMKa» B OCHOBHOM IOCBSIICHA
JJIEMEHTaM TEOPUM MHOXKECTB. TE€OpPETHUKO-MHOKECTBEHHBIE IIPEICTABICHUS IPOHU3BIBAIOT
BECh KypC IIKOJHHOM MaTeMaTHKU U TpeajaraloT Hauboliee YHUBEPCAIbHBIN S3bIK,
OOBEIMHSAIONIMN BCE pa3lelibl MaTeMaTUKH M €€ MPUIIOKEHUN, OHHM CBS3BIBAIOT pa3HbIC
MaTeMaTH4YeCKUE JUCLUIUIMHBL B eauHoe uenoe. lloaTomy BaxHO [AaTth BO3MOXKHOCTH
IIKOJbHUKY TOHUMATh TEOPETUKO-MHOKECTBEHHBIA SI3bIK COBPEMEHHOW MaTEMAaTUKU U
WCTOJIb30BATh €0 JIJI BRIPAXKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa n Hayana MaTeMaTUYECKOTO aHaIN3a» MPUCYTCTBYIOT TaKXKE OCHOBBI
MaTeMaTHYECKOTO MOJICIMPOBAHUS, KOTOpPHIC NMPHU3BaHBI CHOPMHUPOBATH HABBIKA TOCTPOCHHUS
MOJIeJIe peabHbIX CUTYallUi, UCCIEAOBAHUS ITUX MOJIEJIEH C MOMOIIBIO anmapara ajareOpbl u
MAaTEeMaTHUYE€CKOr0 aHajdu3a W HWHTEPIPETAMUA TOJYYEHHBIX pPe3yiabTaToB. Takue 3anaHust
BIUIETEHBl B Kb M3 pPa3/ieiOB MPOrpamMMbl, MOCKOJIBKY BECh Marepuajl Kypca IIHUPOKO
WCMOJIb3YETCA ISl PEIICHUs] TPUKIIAAHBIX 3a7a4. [Ipu pelieHnn peaibHbIX NPaKTHYECKUX 3a]1a4
yJalmecsi — pa3BUBAIOT  HAOJIIOAATENBbHOCTD, YMEHUE HAaXOJIUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, MCIOJIB30BAaTh AaHAJIOTHIO, 0000IIaTh M KOHKPETH3HWPOBATh IPOOJIEMY.
JlesTenbHOCTh 1O (OPMHPOBAHUIO HABHIKOB PEIICHHUS MPUKIAJHBIX 3a7a4 OpraHu3yeTcs B
MpoIiecce U3YUEHUsI BCeX TeM Kypca «Anredpa u Hayaia MaTeMaTUYECKOTO aHAIM3ay.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

B ydeOHOM maHe Ha W3ydeHHE Kypca aureOpbl M Hayadl MaTeMaTHYECKOro aHajiu3a Ha
0a30BOM ypoBHE OTBOAUTCS 2 4daca B Henmento B 10 kmacce u 3 yaca B Hegemo B 11 kiacce,
BCEro 3a JBa rojia ooyuenus — 170 gacos.



COJAEPKXAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucaa v BBIYUCICHUSA

Paunonanbubie yncina. OObBIKHOBEHHBIE U JECATUYHBIE IPOOU, MPOIEHTHI, OECKOHEUHbIE
nepuoguveckue Apobu. Apudmernueckue omnepanuu ¢ palMOHAIbHBIMU — YUCIaMH,
npeoOpa3oBaHusl YHUCIOBBIX BbIpakeHUU. [IpuMeHeHue apoOel W MPOIEHTOB ISl PEIICHUs
MIPUKIIAJHBIX 3a4a4 U3 PA3JIUYHBIX OTPACICH 3HAHUU U PEAIbHOU KU3HU.

JleficTBuTenbHbIe YKclia. PannoHanbHble U UPpalMOHANIbHBIE Yncia. ApudMeTuuecKue
omepany C JACHCTBUTENbHBIMU uucilaMu. [IpuOnmxE€HHbIE BBIYUCICHHS, IpaBUia
OKpPYTJIEHUS, IPUKUJIKA U OLICHKA PE3YJIbTaTa BHIYMCICHUH.

Crenenb ¢ 1nenpiM nokasarenem. CtanaaptHas Gopma 3aucH IEHCTBUTEIHLHOTO YHCIIA.
UcnonwszoBanne mnoaxoxasmiel ¢Gopmbl 3amucud  JEWCTBUTENBHBIX YHCENT JJs pElIeHUs
MPAKTUYECKUX 33/1a4 U NPEJICTABICHUS JaHHbIX.

ApudmeTndyeckuii KOpeHb HaTypalbHOW creneHu. JledcTBus c apupMeTHYeCKUMHU
KOPHSIMU HATypaJIbHOM CTEIIECHH.

CuHyc, KOCHHYC M TaHI€HC YMCJIIOBOTO apryMeHTa. ApKCUHYC, apKKOCUHYC, apKTaHT€HC
YUCIIOBOT'O apTyMEHTA.

YpaBHeHUsI M HEPaBEHCTBA

ToxzaecTBa U TOX/IECTBEHHbIE IPEOOPA3OBAHMUS.

[IpeobpazoBanue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPUUYECKHE
bopMyIbIL.

VYpaBHeHHE, KOpeHb ypaBHeHus. HepaBeHcTBO, pemieHue HepaBeHCTBA. Merton
VHTEPBAJIOB.

Pemmenue nenbix u ApoOHO-pAMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Pelienne nppanuoHanbHbIX YPaBHEHU U HEPABEHCTB.

Pemrenne TpUroHOMETpUYECKUX YPAaBHEHUM.

[IprumeHeHre ypaBHEHUN W HEPABEHCTB K PEIICHHUI0 MATEMATHYECKUX 3aJa4 U 3a7a4 U3
pa3IUYHBIX 00JIacTel HAyKU U peabHOU KU3HU.

DOyHKUMH U TPaPuKHn

OyHkuMs, cnocodbl 3amaHus  QyHkuuu. ['padpuk ¢yHkumu. BzaumHO o00patHbIE
byHKIHIH.

Ob6nacTp onpeneneHust 1 MHOXECTBO 3HaueHU QyHkiuu. Hynu ¢pynkiuu. [IpomexyTku
3HAKOINOCTOSIHCTBA. UETHBIEC U HEUETHBIE PYHKIUU.

Crenennast (yHKIMS C HaTypajdbHBIM M IEJIbIM TMOKa3aTeneM. EE cBoiicTBa u rpaduk.
CaoiicTBa u Tpapuik KOPHS 7-0¥ CTETICHHU.

Tpuronomerpudeckasi OKpPYXHOCTb, ONpEIEICHHUE TPUTOHOMETPUUECKHX (DYHKIIHIA
YHUCJIOBOTO apTryMEHTA.

Hauyana maTemaTu4eckoro anajamnsa

[locnenoBaTenbHOCTH, CHOCOOBI  3aJaHUsl  MOCJeNOBaTeNbHOCTEH. MOHOTOHHBIE
[IOCJIEIOBATEIILHOCTH.

Apubdmernyeckass © = TeOMETpUYECKas Tporpeccuu. beckoHeuHo  yObIBaromias
reoMeTpuueckas nporpeccus. Cymma 6€CKOHEUHO yObIBaIOIel reOMETPUUYECKON MPOTrPecCuu.
dopmyiia CI0KHBIX IPOLEHTOB. VICIOnp30BaHUE MPOrpecCur IS PEUIEHUs PEATBbHBIX 3a7a4
MPUKJIIAJTHOTO XapaKTepa.

MHoxkecTBa U JIOTHKA



MHoOkecTBO, onepanuu Haa MHOKecTBaMmu. Jluarpammsl Jitnepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'0 anmnapara i ONMCAHUS PEAIbHBIX IMPOLECCOB U SBJICHUM, ITPU
PEIICHNUH 3a/1a4 U3 APYTUX y4eOHBIX MPEIMETOB.

Onpenenenne, TeopemMa, CIeACTBUE, J0KA3aTEIbCTBO.

11 KJIACC

Yucaa v BIYUCICHUSA

Hartypanshble u wnensle uucna. [lpuzHakum penuMocTH nenbix uucen. CTeneHb C
pauMoHaJIBHBIM ToKa3aTeneM. ColictBa creneHu. Jlorapupm wumcna. [lecsatuunsle U
HaTypaJIbHbIE JIOTapU(PMBI.

YpaBHeHUS M HEPABEHCTBA

[IpeobpazoBanme BIpaskeHUi, coaepkaniux jJorapudmel. [IpeodpazoBanue BrIpaXxeHUH,
COZEepXalluX CTENEHU C PALUOHAIBHBIM IOKa3aTesneMm. lIpumepsl TpUrOHOMETPUYECKHUX
HepaBeHCTB. [loka3aTenbHble ypaBHEHMs U HepaBeHcTBa. Jlorapudmmuueckue ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI JMHEMHBIX ypaBHEHUH. PelleHne NpHUKIafHbBIX 3a/lad C MOMOILBIO
CUCTEMBI JIMHEHMHBIX ypaBHEHHU. CUCTEMBl U COBOKYHNHOCTH PALMOHAIBHBIX YPaBHEHUU WU
HEPABEHCTB.

IIpuMeHeHNe ypaBHEHUN, CUCTEM U HEPABEHCTB K PELICHUIO MAaTeMAaTUYECKUX 3a4ad U
3aJ1a4 U3 pa3IMYHBIX 00JacTe HAYKH U peasibHOM KU3HHU.

DOyHKUMH U TPaPuKHn

Oyukuus. [lepuonumueckue ¢QyHkuuu. [IpoMekyTKH MOHOTOHHOCTH — (DYyHKIUH.
MaxkcumyMbl 1 MUHUMYMbI QyHkuuud. Haunbosbliee n HaumeHblllee 3HaYeHHE (YHKIMHM Ha
IIPOMEXKYTKE.

Tpuronomerpuueckue QyHKIMHU, UX CBOMCTBA U rpapUKH.

[Toka3zaTenbHas U Jorapudmuyeckas GyHKIUU, UX CBOMCTBA U TpapuKy.

Hcnonb3oBanue rpadukoB GyHKIMNA Ui peLICHUs] YPaBHEHUN U IMHEHHBIX CUCTEM.

UcnonrszoBanue rpadukoB QyHKUIUNA ST UCCIETOBAHUS IMPOILIECCOB U 3aBUCUMOCTEH,
KOTOpbI€ BO3HUKAIOT IPU PELIEHUH 3a/a4 U3 IPYTruX YUeOHbIX MIPEAMETOB U PEAIbHOM KU3HU.

Hayana maTremaTH4eckoro aHajamusa

HenpepbiBHbie pyHKIMU. MeToa HHTEpPBAIOB JIJIsl pELICHUS] HEPABEHCTB.

[IpousBonHasa pynkuuu. ['eomMmerprudeckuili 1 GU3nYeCKuil CMbICT IPOU3BOIHOM.

[TpousBoaHble 31eMeHTapHbIX (QyHKIUI. DOpMYIIbl HAX0XKAECHUS TPOU3BOIHON CyMMBI,
MPOU3BEJCHHSI U YaCTHOTO (DYHKIHUI.

[IpumeHeHne TPOU3BOJAHOM K HUCCIENOBaHUIO (YHKUMA HAa MOHOTOHHOCTh U
sKkcTpeMyMbl. HaxoxxieHne HanbopIIero 1 HAMMEHbILEro 3Ha4eHNs (PYHKIIMH Ha OTpPE3Ke.

[IpumeHeHre TPOM3BOMHON I HAXOXKICHHS HAWIyYILEro PEHIeHHs B INPUKIAIHBIX
3aadax, Ui OMpeAeTICHIs] CKOPOCTH MPOIIECCa, 3a1aHHOT0 (HOPMYIION HITH TpaQHKOM.

IlepBooOpa3Has. Tabnuia neppooOpa3HbIX.

WnTerpan, ero reoMerpuyeckuil M (U3MYecKUil cMbIci. BpluuciieHne uHTErpana 1o
dbopmyne HeroTtona—JletibHua.



IINTIAHUPYEMBIE PE3YJIBTATbBI

OcBoenne yueOHOTO TipenMera «MaTeMaTuka» JOJDKHO 00ecreYnBaTh OCTHKCHHUE Ha
YPOBHE CpEIHEr0 OOIIer0 OO0pa30BaHMs CIEIYIOMINX JHYHOCTHBIX, METANPEIMETHBIX U
MpeIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE PE3ybTaThl OCBOEHHUS MPOrpaMMbl ydeOHOro mpeamera «MaremaTHKay
XapaKTepU3YITCA:

I'paxxpanckoe BocnuTranue:

C()OPMHUPOBAHHOCTBIO TPAXJAHCKOM MO3MLIMU OOydyaromlerocss Kak aKTUBHOTO M
OTBETCTBEHHOI'O WIEHA POCCUICKOI0 00IIECTBa, IPEICTABICHUEM O MATEMAaTHUYECKUX OCHOBAaX
(YHKIMOHUPOBAHUS Pa3IMUHBIX CTPYKTYp, SBJICHUU, MPOLEAYpP TPaKAAaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U Mp.), YMEHHEM B3aUMOJEHCTBOBATH C COIMAIBHBIMU MHCTUTYTAaMU B
COOTBETCTBUU C UX (PYHKIMSIMHU 1 HA3HAUCHHUEM.

IlaTpuoTnyeckoe BocIMTaAHHE:

chOpPMUPOBAaHHOCTHIO  POCCHUUCKON TPaXJAHCKOM WACHTHUYHOCTH, YBaXEHUS K
IPOLUIOMY M HACTOSILIEMY POCCHUHCKOW MAaTEMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K
JNOCTHKEHUSAM POCCUHCKHX MaTeMaTMKOB M POCCHWCKOW MaTEeMaTH4EeCKOM UIKOJIBI, K
MCII0JIb30BAHMIO 3THX JOCTUKEHHUH B IPYyrUX HayKax, TEXHOJIOTHSX, c(hepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAaHMEM [JyXOBHBIX ILIEHHOCTEH pPOCCHMCKOrOo Hapoaa; c(hOopMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O  CO3HAHMSI, OSTHUYECKOTO IOBEJAEHUS, CBSA3aHHOIO C  MPAKTHYECKUM
MPUMEHEHUEM JTOCTHXKEHUIM HAYKH U I€ATEIbHOCTBIO YUEHOTO; OCOZHAHUEM JINYHOTO BKJIaJa B
MOCTPOEHHE YCTOMUMBOIO Oy IyIIEro.

JcTeTHYecKoe BOCIIUTAHUeE:

ACTETMYECKMM  OTHOLIEHHMEM K MHpY, BKIIOYas OCTETUKY MaTE€MaTUYECKUX
3aKOHOMEpHOCTEH, OOBEKTOB, 3aJay, pEeHIeHUH, pacCyKIeHUH; BOCHPUUMYUBOCTHIO K
MaTEeMaTHYECKUM acrleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

dusnyeckoe BOCIUTAHUE:

C(OPMHUPOBAHHOCTBIO YMEHHS MPHUMEHATh MaTeMaTHYeCKHe 3HaHHs B HHTEpecax
3I0pOBOTO U 0€30MacHOro odpasza >KW3HH, OTBETCTBEHHOI'O OTHOIICHHSI K CBOEMY 3/I0POBBIO
(3nopoBo€e nUTaHUe, cOATAHCUPOBAHHBIA PEKUM 3aHITUM U OTIbIXA, peryjsipHas Quandyeckas
aKTUBHOCTB); (PM3NUYECKOTO COBEPIICHCTBOBAHMUS, IIPH 3aHITUAX CIIOPTUBHO-03J0POBUTEIHHON
JeSITeIbHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHEM LEHHOCTH TPYAOIIOOUS; MHTEPECOM K Pa3INYHBIM
cdepam npoeccnoHaIbHON JIEATEIBHOCTH, CBI3aHHBIM C MAaTEMATHKONW U €€ MPUIIOKEHHUSIMH,
YMEHUEM COBEpIIaTh OCO3HAHHBIM BbIOOp Oynymed mnpodeccud U peaTu30BbIBATh
COOCTBEHHbIE JKM3HEHHbIE IIJIaHbl; TOTOBHOCTHIO U CIIOCOOHOCTBIO K MAaTe€MaTUYeCKOMY
00pa30BaHUIO0 U CaMOOOPa30BaHUIO Ha MPOTSKEHUU BCEHl KU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEUICHUH MPAKTUYECKUX 3a]]a4 MATEMaTHUYECKON HapaBI€HHOCTH.

JIKOJIOTMYeCKOe BOCIIUTAHHUE:

C(OPMHUPOBAHHOCTHIO SKOJIOTMYECKOW KYJIbTYpHl, NMOHMMAaHUEM BIUSHUS COLMAIBHO-
SKOHOMMUYECKHX IPOLECCOB HA COCTOSHHUE NPHUPOJHOM M COLMAIBHON CpEIbl, OCO3HAHHEM
IJI00abHOTO ~ XapaKTepa AKOJIOIMYECKHX MpoOJieM; OpUeHTaluueld Ha MpUMEHEHUE



MaTeMaTUYECKUX 3HAHUU JUIS pelleHus 3a7a4d B 00JacTH OKpYKarolleil cpelibl, IIaHUPOBAHUS
IIOCTYIIKOB U OLICHKH UX BO3MOYKHBIX IIOCJIEACTBUMN JJI OKPYKAOLIEH CPEJIbI.

IleHHOCTH HAYYHOIO MO3HAHMSA:

c(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAayKd W OOIIECTBEHHOW MPAKTUKH, MOHUMAHUEM MaTEeMaTHYEeCKOW HAyKu Kak
chepbl YeNOBEYECKON NeATeIbHOCTH, ATAnoB €€ pa3BUTHUS M 3HAYUMOCTH JJisl Pa3BUTHUSA
LMBUIM3ALIMN; OBJIAJICHUEM S3BIKOM MATEMaTUKM M MaTE€MaTUYECKOM KyJIbTYypoW Kak
CPEICTBOM ITO3HAHUS MHPA; TOTOBHOCTBIO OCYILECTBIISITh NMPOEKTHYIO M HCCIIEIOBATEIbCKYIO
JeSTeIbHOCTh MHAUBUAYAIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble  pe3yabTaThl  OCBOSHHS  IpOrpaMMbl  ydeOHOro  mIpeameTa
«MaremaTuka» XapakTEepHU3YIOTCS OBJAJCHUEM YHHUBEPCAIbHBIMU  HO3HABAMETbHLIMU
OeluCmBUsAMU,  YHUBEPCATbHLIMU — KOMMYHUKAMUBHLIMU — OelCMEUIMY,  VHUBEPCATbHbIMU
De2yIAMUBHbIMU OeUCBUSIMU.

1) Vuusepcanvnvie noznasamensuvie Oeticmeus, obecneuusarom Gopmuposanue
0a308bIX  KOCHUMUBHBIX — NpOYecco8  obyuarwuxcsi (ocoeHue Memooo8 NO3HAHUSA
OKpyJcaloue20 Mupa, HNpuMeHeHue JI02UHYEeCKUX, UCCLe008ameNbCKUX Onepayutl, ymMeHull
pabomamu ¢ ungopmayueti).

ba3oBble JJornuyeckue aeicTBus:

® BBISIBJISATh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMaTHYECKUX OOBEKTOB,
MOHSATUN, OTHOIIEHUN MEXIY MOHSITHSIMU; (POPMYIUPOBATH ONpEIEICHUsI MOHSATU;
yCTaHABIIMBAaTh CYIIECTBEHHBIM TPHU3HAK KIacCU(PUKAlMK, OCHOBAaHHUS  JJIA
00001IIeHUsI U CPaBHEHUS, KPUTEPUH MPOBOJAUMOIO aHAJIN3a;

® BOCHPUHHMMATH, (POPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHUILIATENbHbIC, EAMHUYHBIC, YACTHBIE U OOIIKE; YCIOBHBIC,

® BBISIBISITh MAaTeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TPOTUBOpPEUUS B
dakTax, TaHHBIX, HAOMIOACHUSIX M YTBEPKIEHUSX; TMpeasiaraTb KpPUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MPOTHUBOPEUHI;

® Jie7aTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U UHAYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIIOUEHUI 110 aHAJIOTUH;

® I[IPOBOJUTH CAMOCTOSITEIbHO JIOKA3aTelbCTBA MATEMAaTHYECKUX  YTBEPKICHUMN
(mpsiMble M OT TMPOTUBHOIO), BBICTPAUBATh apryMEHTAIMIO, MPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BBIBOJIBI;

e BHIOMpaTh crnoco0 penieHus ydyeOHOW 3adaud (CpaBHUBATh HECKOJBKO BAapUaHTOB
pelieHus, BbIOUpaTh HanboJiee MOAXOASIINN ¢ YYETOM CaMOCTOATEIBHO BBIJIEJICHHBIX
KPUTEPHUEB).

ba3oBble uccienoBarebCKue 1eHCTBUA:

® CMOJB30BaTh  BOIPOCHl KAk  HCCIENOBATEIbCKUM  HHCTPYMEHT  IO3HAHMS;
(dbopMynHupoBaTh BOIPOCHI, PUKCUPYIOIIKE TPOTUBOPEUHE, TPOOIEMyY, YCTAHABIUBATD
HUCKOMOE U JaHHOe, (OpMHpOBaTH THUIIOTE3Y, APTyMEHTHUPOBATh CBOKO TMO3UIIMIO,
MHEHHE;

® [IPOBOJUTH CAaMOCTOSITENIbHO CIUIAHUPOBAHHBIM HKCIIEPUMEHT, HUCCIEI0OBAaHUE TI10
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oO0beKTa, SBJIEHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXKy OOBEKTaMU, SIBICHUSIMU, TIPOLIECCAMM;



® CaMOCTOATENbHO (OPMYIUPOBATH O0O0OIIEHMS ¥ BBIBOABI 10  pPE3yIbTaTaM
MPOBEIEHHOTO HAOIIOICHUS, HCCIIEOBAHMS, OLIEHUBATh JIOCTOBEPHOCTh MOJIYYEHHBIX
PE3yNIbTAaTOB, BHIBOJIOB U 0000IIEHUH;

® TPOTHO3UPOBATH BO3MOXHOE pa3BUTHE Tpolecca, a TakkKe BBIABUTATh
MIPEINOIOKEHHS O €r0 PA3BUTHUHU B HOBBIX yCIOBHSX.

Padora ¢ nungopmanmeii:

® BBISIBIATH NeQUIUTH HH(DOPMAIIUH, JAHHBIX, HEOOXOUMBIX JIsI OTBETa Ha BOTPOC U
IUIS PELIeHHs 3a/1a4H;

e BHIOMpaTh MHPOPMAIMIO W3 MCTOYHUKOB PA3IUYHBIX THIIOB, aHAJIU3UPOBATH,
CHCTEMaTU3UPOBaTh U MHTEPIPETHPOBATh MHPOPMAIMIO PA3IUYHBIX BUAOB H (HOPM
MIPECTaBIICHUS;

® CTPYKTYpHpOBaTb MH(OpPMaLUIO, NPEACTaBIATH €€ B Pa3IUYHBIX (Popmax,
WJUTIOCTPUPOBATH I'paUuecKH;

® OIICHWBaTh HAIE&KHOCTH HMH(OPMAIMK TIO CaMOCTOSTEIBHO CGHOPMYTUPOBAHHBIM
KPUTEPHUSIM.

2) YHusepcanvhvie KommynukamugHble oeticmaus, 00ecnedusam cQhopmupo8aHHoCms

COYUANBHBIX HABLIKOG 00YUAIOUWUXCAL.
Oo0menue:
® BOCIPUHUMATH U (POPMYIUPOBATH CYKICHHS B COOTBETCTBHHU C YCIOBUSMH U IEIISIMHU
oOlIeHMs; SICHO, TOYHO, IPAMOTHO BBIPAXAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX H
NUCPMEHHBIX  TEKCTaX, JaBaTh IMOSICHEHUS 1O XOJy pelleHus 3aJadyd,
KOMMEHTHPOBATH NIOJTyYEHHBIN Pe3yNbTaT;
e B Xxoie OOCYXIEHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
po0JieMbl, pelIaeMoi 3ajaun, BICKa3bIBATh MJI€H, HAIllCJIEHHbIE HA TOUCK PEIlCHNUS,
COTOCTAaBJIATh CBOM CYXIEHHS C CYXICHUSMU JPYrUX YYaCTHUKOB JUaiora,
OOHApy)XHWBaTh pa3iMuMe W CXOJCTBO TIO3UIMH; B KOPPEKTHOH (opme
(dbopMynHpoBaTh pa3HOTIACHS, CBOU BO3PAKECHHUS;
® [IPE/CTaBISATh PE3YNbTATHI PEIICHUS 3a/1a4H, IKCIIEPUMEHTA, UCCIIET0OBAHUS, POCKTA;
CaMOCTOATENBHO BBIOMPATh (hOpMAT BBICTYIUICHHUS C Y4ETOM 3a/ad MPE3CHTANH U
0COOEHHOCTEH ayJIUTOPHH.
CoTpyaHu4ecTBo:
® [IOHMMAaTh U MCIOJH30BATh MPEUMYIIECTBA KOMAHIHON W MHAWBHIYaJIbHOW pabOTHI
IpU pemeHNur Y4eOHBIX 3aJad; NPUHUMATh LEJdb COBMECTHOH JEATEIbHOCTH,
IUTAHUPOBATh OPTaHM3AIMIO COBMECTHOM palOoThl, pacmpenensiTh BUIbl paboT,
JIOTOBapuUBaThCs, OOCYXKJaTh MPOLECC W pe3yiabTaT paboThl; 0000IIATh MHEHHS
HECKOJbKHUX JIOICH;
® y4yacTBOBaTh B TIPyNmoBbIX (opmax paboTel (0OCyxaeHus, OOMEH MHEHUH,
«MO3TOBbIE IITYPMBI» M HHBIE); BBIIIOIHATH CBOIO YacTh pabOTHl U KOOPAUHUPOBATH
CBOM JICHCTBUS C JPYTMMHU WICHAMHU KOMaH/Ibl; OIICHWBATh KAYECTBO CBOETO BKIIaa B
o0mmii  TPOAYKT  TMO  KPUTEpHUAM,  CPOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMMOJICHCTBUSL.
3) Vuusepcanvnvie pecynamuenvie Oeticmsus, obecneuusarom — GopmMuposanue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCTIU.

Camoopranuszanus:

COCTaBJIATH IUJIaH, AITOPUTM pEIIEeHUs 3a7aud, BHIOMPATh CIOCOO PEUICHHS € y4ETOM
MUMEIOIINXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapUaHTHI PeIlIeHUH ¢ y4ETOM HOBOM MH(POPMALIUU.



CaMOKOHTPOJIb:

® BIAJCTh HABBIKAMHU TIO3HABATEIbHOW pe(IeKCHHM KaK OCO3HAHMSI COBEpIIAeMbIX
JICHUCTBUI M MBICTUTENBHBIX TMPOIECCOB, HMX PE3YJbTAaTOB; BIAJETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI MpoLiecca U pe3ysibTara PEelIeHUs] MaTeMaTUYeCKOU
3a/1aui;

® [IpeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH 3a/1a4d, BHOCUTh
KOPPEKTHBBI B I€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAWJACHHBIX
OIMOOK, BBISIBIICHHBIX TPYTHOCTEH;

® OIICHMBaTh COOTBETCTBUE pe3yJbTara IEIH W YCIOBUAM, OOBSICHATH MPUUHUHBI
JTOCTIDKCHHUSI WJIM HEJOCTIDKEHHS PEe3yJbTAaTOB JACSATEIHHOCTH, HAXOAWTh OIIHOKY,
JIaBaTh OLIEHKY MTPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoenune yueOHOro Kypca «Anredpa n Havajda MaTeMAaTUYECKOTO aHAINM3a» Ha YpOBHE
CpeaHero oo1ero oopa3oBaHus JOJKHO 00eCeunBaTh JOCTHKEHUE CIEAYIOUINX MPEIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

10 KJIACC

Yuciia 1 BIYUCICHUSA

OmnepupoBaTh MOHATHSIMH: PAlMOHAIBHOE U JICHCTBUTEIBHOE YUCIIO, OOBIKHOBEHHAs U
JecATU4YHast JpoOb, MPOLEHTHI.

BoinonHATh apuMeTHUEeCKHe oOmnepanuy ¢ palloHaJbHBIMU W JAEHCTBUTENbHBIMU
YUCJIAMHU.

Boimonusate npuOMMKEHHBIE BBIYUCIEHUS, MCIIONB3YS MpaBUia OKPYIJIEHUS, JeNaTh
IIPUKHUJIKY U OLIEHKY pe3yJIbTaTa BbIYMCICHUN.

OnepupoBaTh MOHATUSMHU: CTENEHB C LENBIM NOKa3aTeleM; cTaHaapTHas (popma 3amucu
JeMCTBUTEIIBHOTO YMCIIA, KOPEHb HATYypaJbHON CTENEHH; UCIONb30BATh NOAXOIANYI0 GOopMy
3aMMCH JEHCTBUTENBHBIX YNCEN JUIS PEIIEHUS IPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSAMHU: CHHYC, KOCHHYC M TaHIE€HC HPOU3BOJIBHOIO YIJIA;
HCIOJIb30BaTh 3alUCh IPOU3BOJILHOIO YIJIa uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE (PYHKIIHH.

YpaBHeHUs] M HEPaBeHCTBA

OnepupoBaTh NOHATHIMU: TOKIAECTBO, YPABHEHHE, HEPABEHCTBO; 1I€JI0E, PALlMOHAIBHOE,
MPPALMOHAIIBHOE YPABHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHUE;

Beimonusate  npeoOpa3oBaHMs  TPUTOHOMETPUYECKHUX — BBIPAKEHUM W pelaTh
TPUTOHOMETPUYECKUE YPABHEHHUS.

BoinoniHATh ipeoOpa3oBaHusl LEIbIX, PAIUOHATIBHBIX U UPPALIMOHANBHBIX BBIPAXKEHUN U
pelaTh OCHOBHBIE THUIIBI LEJIBIX, PAalMOHAIBHBIX W HPPALMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB.

IIpuMeHATh ypaBHEHHUs M HEPABEHCTBA IS PEIICHHs. MaTEMAaTUYECKUX 3a/1a4d U 3a/1a4 U3
pa3IMYHbBIX 00JIacTEel HAyKU U peaibHOU KU3HH.

MopenupoBaTh peajbHble CHTyallUM Ha S3bIK€ aiureOpbl, COCTABIATh BBIPAKEHUS,
YPAaBHEHHMsI, HEPABEHCTBA II0 YCIOBUIO 3a/Jauyd, HCCIEAOBATh IIOCTPOEHHBIE MOJACIU C
MCII0JIb30BAHHMEM aIllapaTa ajreopsl.

DOyHKUUM U rTpaPuKu



OnepupoBaTh NOHATHSIME: QYHKITUS, CIOCOOBI 3a1aHus (PYHKIMH, 00JIACThH OTPEICIICHUS
¥ MHOKECTBO 3HaUYCHUM QyHKIUU, TpaduK PyHKIIUH, B3aUMHO 00paTHBIC (DYHKITUH.

OnepupoBaTh TOHITHSAMHU: YETHOCTh W HEYETHOCTh (YHKIMH, HYIMH (QYHKIUH,
MIPOMEXYTKHU 3HAKOTIOCTOSIHCTBA.

Ucnonws3zoBath rpaduku GyHKIUN 111 pelieHus] ypaBHCHUH.

Ctpouth 1 unuTath rpaduku TUHEHHOW (YHKIMH, KBaAPAaTUUYHON (DYHKIIMU, CTETICHHOM
(GYHKITUY C TIEJTBIM TIOKa3aTeIeM.

Ucnonws3oBath rpaduku PyHKIUN A1 UCCIEAOBAHUS MPOIECCOB M 3aBUCHUMOCTEH TPHU
pelIeHun 3a7a4 U3 IPYyrux y4eOHBIX MPEAMETOB U PeallbHOM JKU3HU; BBIpaXKaTh (popMysaaMu
3aBUCHUMOCTH MEX]y BEIUUMHAMMU.

Hauasna maTemaTn4yeckoro aHajimnsa

OnepupoBaTh MOHATHSIMU: TOCJIEIOBATEIIBHOCTh, apU(METHUECKAs U TeOMETpUYECKast
MIPOrPECCHUH.

OnepupoBaTh TMOHSATUSMU: OECKOHEUHO YOBIBAIOIAs TE€OMETpHUYECKas MPOrpeccHs,
cymMMa OECKOHEYHO YOBIBAIOIIECH reOMETPUIECKON MTPOTPECCHUH.

3anaBath MOCIEI0BATEIBHOCTH PA3IMUYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEA0BATENBHOCTEW M MPOrPECCUN ISl PELICHUS PEajlbHBIX
3a/1a4 MPUKJIAHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

OmnepupoBaTh TOHATUSIMH: MHOXKECTBO, OII€pALIMK HAJlI MHOYKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIM — ammapar i ONUCAaHHUS — PEATIbHbBIX
MIPOLIECCOB U SIBJICHUH, MTPU PEIICHUH 3a7a4 U3 APYTUX YICOHBIX MPEIMETOB.

OnepupoBaTh TOHATUSIMHU: ONIPEEICHUE, TEOpEMa, CIEACTBUE, JOKA3aTEIbCTRO.

11 KJIACC

Yucaa u BIYUCICHUS

OnepupoBaTh MOHATUSMHU: HATypaJbHOE, LEJIOE€ YHCIO; HCIO0JIb30BaTh IPU3HAKU
JENUMOCTH LIEJIBIX YHACEII, Pa3JI0KEHUE YHUCIIa HA MPOCTHIE MHOKUATEIN IS PEILICHUS 3a1a4.

OnepupoBaTh NOHATHUEM: CTEIIEHD C PALIMOHAJIBHBIM ITOKA3aTEIIEM.

OmnepupoBaTh NOHATHAMMU: JJorapudm 4ucia, 1eCITUUHbIE U HATypaIbHbIE JIOTapU(PMBI.

YpaBHeHUs] M HEPaBeHCTBA

[IpumeHsTh CBOMCTBA CTENEHM JJs NpeoOpa3oBaHUs BBIPAXKEHUM; OINEPUPOBATH
MOHATHAMM: IIOKa3aTEIbHOE YpPAaBHEHHME W HEPABEHCTBO; pEIIAaTb OCHOBHBIC THIIBI
MIOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BeinonHATh mpeoOpa3oBaHUsl BBIPAXKEHUH, COAEpX aIIMX Jorapu@msl; ONepupoBaTh
HNOHATUSMU: JIOTapU(PMUYECKOE YpPaBHEHHE M HEPABEHCTBO; pEIIaTh OCHOBHBIE THUIIbI
Jorapu(pMUYECKUX YpaBHEHUM U HEPABEHCTB.

HaxoauTe pemenus npocTeimx TPUrOoHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSIMU: CUCTEMA JTMHENHBIX YPAaBHEHUN U €€ pellIeHUE; UCII0JIb30BaTh
CUCTEMY JIMHEHHBIX YPAaBHCHHUU JUIS PEIICHUS TPAKTUYECKUX 3a1a4.

HaxomuTe pemenus npocTeNIMX CUCTEM U COBOKYITHOCTEW palMOHAIBHBIX YPaBHEHMM
Y HEPaBEHCTB.

MonenupoBaTh peajlbHbIE CUTYallUM Ha A3bIKE aireOpbl, COCTaBJIATh BBIPAXKEHUS,
YPaBHEHMsI, HEPABEHCTBA U CUCTEMBI 110 YCIIOBHIO 3aJ]a4M, HCCIEA0BATh IIOCTPOECHHBIE MOJIEIN
C UCII0JIb30BAaHUEM aIlllapara ajireOpsl.

DOyHKUMH U TPaPuKH



OmnepupoBaTh MOHATHUAMHU: TEPUOAUYECKAs (GYHKIHSA, MPOMEKYTKH MOHOTOHHOCTH
(GYHKIMH, TOYKU SKCTpeMyMa (pyHKLMH, HauOOJIbIIee U HauMEHbIIee 3HaueHus QYHKIUHU Ha
MPOMEXKYTKE; UCIIONb30BATh UX I UCCIIE0BAHUS (YHKIIMH, 3aJAHHON TPaQHKOM.

OnepupoBaTh  MHOHATUSAMH: TpaQUKHd  TOKa3aTeIbHOW, JIOrapupMHUUECKONl |
TPUTOHOMETPUYECKUX (PYHKIMI; u300paxaTb HMX Ha KOOPAMHATHOW IUIOCKOCTH U
WCIIOJIb30BATh JJIs1 PEIICHUSI YPABHEHNUI U HEPABEHCTB.

N300paxkaTp Ha KOOPAMHATHOM IUIOCKOCTH TpapuKd JIMHEHHBIX YpaBHEHUH U
WCIIOJIb30BATh UX JISl PEIICHUS] CUCTEMBI JIMHENHBIX YPABHEHU.

Hcnonb3oBath rpaduku GyHKUMNA JUJIS MCCIIEIOBAaHUS MPOIIECCOB M 3aBHUCHUMOCTEH W3
APYruX y4eOHBIX TUCIUILINH.

Hayana maTtemaTH4eckoro aHajamsa

OnepupoBaTh TMOHATUSAMU:  HENpepbiBHAs  (QYHKIUSA; NPOU3BOAHAS  (PYHKIMH;
MCIOJIb30BATh FT€OMETPUUYECKUN U GU3MUYECKUI CMBICI TPOU3BOIHOM JJIs pellleHus 3a/1ay.

HaxoauTte nmpou3BOgHBIE 3I€MEHTApHbIX (PYHKUWN, BBIUUCIATH NMPOU3BOJIHBIE CYMMBI,
MPOU3BEACHHUS], YACTHOTO (PYHKIUH.

Hcnonp3oBaTh NpPOU3BOJAHYIO UId HCcleoBaHUs (YHKIMM Ha MOHOTOHHOCTh H
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTaThl HCCIEAOBAHUS K OCTPOCHHUIO TPAPHUKOB.

Hcnonp30BaTh NPOU3BOAHYIO Ul HAXOKACHUSA HAWIYYIIETO PEIICHUs B IIPUKIIAJHBIX, B
TOM YHCJIE COUUATBHO-IKOHOMUYECKUX, 3a4a4ax.

OnepupoBaTh NOHATHAMH: NEPBOOOpA3HAS] M MHTErpall; IOHUMATh T€OMETPUUECKHUIN U
(bu3nvecKuii CMBICT MHTErpaa.

Haxoaute nepBooOpa3Hble 31€MEHTAPHBIX (PYHKIUI; BBIYUCIATh UHTETpal 1o (opmyIie
Hprorona—JleiOnaurza.

Pemate npukiaaHele 3a7a4d, B TOM YHCIIE COLMAIBHO-DKOHOMUYECKOTO U (PU3UYECKOTO
XapakTepa, CpeCcTBaMU MaTEMaTUYECKOTO aHAIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE AJITEBPA 1 HAYAJIA AHAJIM3A

10 KIIACC
KoanuecTBo yacos DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM
/' HporpaMmbi Beero Konrpoabubie IIpakruueckue (mudpoBrIe)
padoThI padoThI o0pa3oBaTeJibHbIE
pecypcsbl
MHokecTBa pallMOHAIBHBIX U
1 EUCTBUTENBHBIX YKcell. PalinonaanHble 14 1
ypaBHEHUS U HEPABEHCTBA
) Oyukiuu 1 rpa@uku. CTeneHsp ¢ 1esIbIM 6
MoKa3aTeyemM
3 Apudmerndyeckuil KOpeHb N—OW CTEIEHHU. 18 1
UppanmonanbHbie ypaBHEHHS] U HEPABEHCTBA
DopmyJibl
4 TPUTOHOMETPUU. T PUTOHOMETPUYECKHE 22 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOrPECCUU 5
6 [ToBTOpEeHue, 0600IIeHNE, CUCTEMATU3ALIUS 3 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB IIO 63 4 0

I[TPOTPAMME




11 KUIIACC

KosmnuecTBo yacoB JIEKTPOHHBIE
HaunmenoBaHnue pa3iesioB u TeM
Ne ni/m Kontpoabubie IIpakTuueckue (uudgposbie)
NPOrpamMMal Bcero
padoThI padoThI o0pa3oBaTeJIbHBIEC
pecypchl
CreneHb ¢ pallMOHAIbHBIM [TOKA3aTEIEM.
1 [Toxazatenphas ¢pynkmus. [lokazaTenbHble 12 1
YpaBHEHUS 1 HEPABEHCTBA
Jlorapupmuueckas GyHKIuS.
2 Jlorapudmudeckue ypaBHEHUS U 12
HEPABEHCTBA
Tpuronomerpuueckue QyHKIMH U UX
3 rpa¢uku. TpuroHomerpuueckue 9 1
HEPABEHCTBA
4 [IpounsBoaHas. [Ipumenenne npou3BOIHON 24 1
S WNuTerpan u ero npuMeHeHus 9
6 CucreMbl ypaBHEHUI 12 1
7 HarypanbHbie u nensie yucna 6
3 [ToBTOpeHue, 06001IeHNE, CUCTEMATU3ALINS 18 )
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 102 6 0

[NPOI'PAMME




MHNOACHUTEJIBHAS 3ATIUCKA

Pabouyass mnporpamma y4deOHoro kypca «l'eomerpusi» 0a30BOro YypoBHSI [JIfl
ooyuarommuxcsa 10 —11 kiaaccoB pazpaboraHa Ha ocHOoBe dDenepaabHOTO TOCYAapCTBEHHOTO
00pa30BaTEIbHOIO CTaHAApTa CpPEAHEro O00Iero oOpa3oBaHMs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHMM, NPEABABIAEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHMIO, M TPATUIIHIHA
poccuiickoro oOpazoBaHus. Peanuszanus mporpamMmbl 00€CIEUMBAET OBJAJECHUE KIIIOUEBBIMU
KOMIIETEHIIUSIMHU, COCTABIIAIOIIMMUA OCHOBY JUJISi CAMOPA3BUTHS M HEMPEPHIBHOIO 0O0pa30BaHMs,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO M TI03HABATEIBHOTO PA3BUTHS JUYHOCTH
oOydJaronuxcs.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4eOHOTO Kypca TE€OMETPHH Ha YpPOBHE CpemHero oOmero oOpa3oBaHUs
00yCIJIOBJICHA TPAKTUYCCKOW 3HAYUMOCTBHIO METANPEIMETHBIX M MPEIMETHBIX pe3yJIbTaTOB
0oOy4YeHHUs TE€OMETPHUH B HAMPABICHUU JTUYHOCTHOTO Pa3BUTUS OOydarommxcs, GopMupoBaHus
(GYHKIIMOHAIBHOH MaTeMaTHYECKOW TPaMOTHOCTH, W3YYCHHS JPYTUX YYeOHBIX JIUCIUTLIUH.
PazButne y o0O0y4aromuxcsi TpPaBWJIBHBIX TNPEICTABICHHA O CYIIHOCTH W TPOUCXOXKICHUHU
reOMETPUYECKUX a0CTPAKINil, COOTHOIICHUH PEaIbHOTO U UJCANBHOI0, XapaKTepe OTPaKeHHs
MaTeMaTHYE€CKOM HAaYKOW SIBJIEHUM U ITPOLECCOB PEAIbHOIO MUPa, MECTE TEOMETPUH B CUCTEME
HAyK W POJM MAaTEeMAaTHYECKOTO MOJCIUPOBAHUS B HAYYHOM TIO3HAHWM W B MPAKTHKE
crocoOCTByeT (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PCHHS YUANIMXCS, a TakKXKe KadecTB
MBIIIJICHUS, HEOOXOAMMBIX /IS aflalTallid B COBPEMEHHOM OOIIIECTBE.

['eomerpust sBisieTcss OAHMM M3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHEro OOIIEeTo
o0Opa3oBaHus, TaK KaK OOCCIICUMBACT BO3MOKHOCTh M3YYCHHsI KaK JHUCIHILIAH €CTECTBEHHO-
HAy4YHOU HAMpPaBIEHHOCTH, TAaK U TYMaHUTaPHOM.

Jlornyeckoe MmblnieHUE, GOpMHUpPYEMOE MPU U3YYEHUU OOYYAIOUUMUCS TOHSTUHHBIX OCHOB
TEOMETPHUM M TIOCTPOCHUM IIETIOYKH JIOTHYECKUX YTBEPKICHUH B XOJI€ PpEIICHUS
T€OMETPUYECKUX 3a/lady, YMEHHE BBIABUTATh W OMNPOBEPTaTh THUIOTE3bI HEMOCPEICTBEHHO
UCIIOJIb3YIOTCSI TIPU PEUICHUM 3aJa4 eCTECTBEHHO-HAYYHOTO IMKJA, B YAaCTHOCTH M3 Kypca
(bu3nKH.

YMeHHne OpPHEeHTHPOBATHCS B MPOCTPAHCTBE WTPAET CYMIECTBEHHYIO POJIb BO BCEX O0JIACTIX
JesTeIbHOCTH YesoBeka. OpHueHTalrs 4eJoBeKa BO BPEMEHH U MPOCTPAHCTBE — HEOOXO0IUMOE
yCIIOBUE €ro COLMAIbHOrO ObITHs, (opMa OTpaKeHUS OKPYKAIOIIEro MHUpa, YCIOBUE
VCHEIIHOTO TO3HAHWS W aKTHBHOTO TIPeoOpa3oBaHMs ACUCTBUTENBLHOCTH. OnepupoBaHue
MPOCTPAHCTBEHHBIMU 00pa3amMu OOBEAMHSIET Pa3HbIC BUJIbI YICOHOU U TPYAOBOW JNESTEIBHOCTH,
ABJIAETCA OJHUM U3 TPOo(ecCHOHAIBHO BaXKHBIX KadyecTB, MOITOMY aKTyalbHa 3ajaya
dbopMupoBaHus y O0OyYarolIMXcs MPOCTPAHCTBEHHOTO MBINUICHUS KaK Pa3HOBUIHOCTH
00pa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMIIOHEHTAa B TIOATOTOBKE K TMPAKTHYECKOU
JICATCIIBHOCTHU TI0 MHOTHM HAIIPaBJICHUSIM.

[lenb ocBoeHMs mporpaMMbl yaeOHOTO Kypca «['eomeTpus» Ha 06a30BOM ypoBHE OOYYCHHS —
o0mieo0pa3oBaTeibHOE W OOIIEKYJIBTYPHOE pa3BUTHE OOydYarommxcs depe3 oOecredeHue
BO3MOXXHOCTH MPUOOPETEHUSI U MCTIOIb30BAHUS CUCTEMATHUYECKUX T€OMETPUUYCCKUX 3HAHUUA U
JNCUCTBUH, CHCHM(PUYHBIX TE€OMETPUH, BO3MOXKHOCTH YCIEITHOTO IMPOJJIODKCHUS 00pa3oBaHUS
O CTIENUATBLHOCTSIM, HE CBSI3aHHBIM C MTPUKJIAHBIM UCTIOJIE30BAHUEM F€OMETPHH.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpPOBHE MpeaHA3HAUYEHA IS OOYy4aloluXcsl CpeaHei
IIKOJIBI, HE WCIBITHIBABIIMNX 3HAYMTEIBHBIX 3aTPYAHCHHH Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi. Takum oOpazom, oOydaroriuecs Ha 0a30BOM ypOBHE JIOJDKHBI OCBOUTH OOIIHE



MaTeMaTUYeCKHe YMEHHUs, CBSI3aHHbIE CO CIEeNU(PUKON TeOMEeTpUU U HEOOXOJUMBbIE IS )KU3HU B
COBpeMeHHOM obmiecTBe. KpoMe 3Toro, oHM UMEIOT BO3MOXKHOCTh U3yYUTh T€OMETPHIO Ooee
riy0oOKo, €clii B JaJbHEHIIEM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKUX 3HAHUAX B
po¢eCCUOHAIBHOM J1eATEIbHOCTH.

JIOCTIKEHUE 1M OCBOCHHUS MPOTrpamMMbl OOECTIEYMBACTCS PEIICHHEM COOTBETCTBYIOIINX
3agad. [IpuoputeTHRIMU 3a1auaMu OCBOEHUS Kypca «I eomeTpun» Ha 6a3oBoM yposHe B 10—11
KJ1accax SIBJISIFOTCS:

e (dopmupoBaHUE NpPENCTABIECHUS O TEOMETPUM KaK YacTH MHMPOBOM KyJIbTYypbl U
OCO3HAaHHE €€ B3aMMOCBSI3U C OKPYKAIOUIUM MUPOM;

e (dopMHUpOBaHUE TMPEJCTABICHUS O MHOTOIPAaHHUKAX W TeJax BpalleHHs Kak o
BOKHEHIIINX MaTEMaTHYECKUX MOJEISAX, MO3BOJSIONIMX ONUCHIBATh U U3y4YaTh pa3HbIE
SBJICHUS OKPY>KaIOILIEr0 MUPA;

e (dopMHUpOBaHHE yYMEHHUs PACIO3HABATh HAa uYEpTek,axX, MOJAEISIX M B pEalbHOM MHpE
MHOT'OI'PaHHUKH U TEJa BpaLCHUS;

® OBJAJEHHE METOJaMU pelleHHs 3aJady Ha TOCTPOCHHUS Ha H300paKEeHUAX
MPOCTPAHCTBEHHBIX QUTYP;

e (dopMHUpPOBAaHUE YMEHHs ONEPUPOBATH OCHOBHBIMHU MOHSATHSMH O MHOTOIpaHHHKAaX U
TeJax BpalleHHsl U UX OCHOBHBIMM CBOWCTBAMY;

® OBJAJICHUE AITOPUTMAMU DPEILIECHUS OCHOBHBIX THUIIOB 3aJa4; (OpMUPOBAHHE YMEHUS
MPOBOJUTh  HECIIOXKHBIE  JIOKA3aTEIbHBIE  PACCYXKJIEHUS B  XOJA€  pEUICHHs
CTEPEOMETPUUYECKUX 3a]a4 U 3a/1a4 C IPAKTUYECKUM COAEpKAHUEM;

® Dpa3BUTHE MHTEUIEKTYaJIbHbIX M  TBOPYECKMX CIOCOOHOCTEH  oOydaromuxcs,
II03HABATEIbHON aKTUBHOCTHU, UCCIIEOBATEILCKUX YMEHUIN, KDHTUUHOCTH MBIIICHUS;

e (dopmupoBaHue (PYHKIMOHAIBHON I'PAMOTHOCTH, PEJIEBAHTHOM TI'€OMETPHH: YMEHUE
pacrno3HaBaTh IPOSBIECHUS FEOMETPUUECKUX MMOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKM3HEHHBIX CHUTYalUsAX M TPU U3YYEHUU JPYTUX Y4YEOHBIX IMPEIMETOB,
MPOSBIIEHUSA 3aBUCHUMOCTEN W 3aKOHOMEpPHOCTEW, (QOpMyIHpOBaTh HX Ha S3bIKE
T€OMETPUM U  CO37aBaTh TI'E€OMETPUYECKHE MOJEIH, IPUMEHATH OCBOEHHBIN
F€OMETPUYECKUI amnmapar Juisi peleHUs IPaKTUKO-OPUEHTHUPOBAHHBIX  3a7ad,
UHTEPIPETUPOBATD U OLICHUBATH ITOJIYyYEHHBIE PE3YJIbTATHI.

OTnUuuTENBHON OCOOEHHOCTBIO MPOTPAMMBbI SIBISIETCSI BKJIIOYEHHE B KypC CTEPEOMETPHUM B
HayaJle ero U3y4eHus 3aad, peliaeMbIX Ha ypOBHE HUHTYUTUBHOIO IMO3HAHMS, U ONPEAEIIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT PA3BUTHIO JIOTHUECKOIO U
IIPOCTPAHCTBEHHOTO  MBIIIJIEHUS, CTUMYJIHUPYET NPOTEKAHWE HWHTYUTUBHBIX IIPOLIECCOB,
MOTHBHUPYET K JaJIbHEUILIEMY U3YyUEHHUIO NIPEAMETA.

[Ipennourenne oTHAaéTcs  HArISAHO-KOHCTPYKTHMBHOMY  METOAy OOydYeHHs, TO €cCTh
TEOPETUYECKUE 3HAHUS HMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTH NPEIMETHO-NPAKTUYECKOMN
NEeSATENbHOCTU. Pa3BUTHME TNPOCTPAHCTBEHHBIX NPEICTAaBICHUI Yy YydallUXcsi B Kypce
CTEPEOMETPUHU MTPOBOAMTCS 3a CUET PEIICHHUs 3a/1a4 Ha CO3JJaHUe MTPOCTPAHCTBEHHBIX 00pa30B U
3a/lad Ha ONEPUPOBAHUE IMPOCTPAHCTBEHHBIMU oOpazamu. Co3gaHue o0paza MPOBOAMTCS C
OTIOPOil Ha HATJISTHOCTD, & OTIEPUPOBAHIE 00Pa30M — B YCIOBHSIX OTBJICUCHUS OT HATJISIAHOCTH,
MBICJIEHHOTO U3MEHEHHUS €0 NCXOJHOTO COAEPIKAHHUS.

OcHoOBHBIE conepxkaTesibHble TUHUU Kypca «['eomerpun» B 10—11 knaccax: « MHOTOrpaHHUKNY,
«IIpsiMble M TJIOCKOCTH B TMPOCTpaHCTBe», «Tena BpamieHus», «BeKTopsl W KOOpAWHATHI B
npoctpadcTBey. DOpMHUpOBaHME JIOTUYECKUX YMEHMM paclpenensercds HE TOJIbKO 10
colepXaTeabHbIM JIMHUSAM, HO M IO TrojaM oOOydYeHUs Ha YPOBHE CpEJHEero oOIIero
o0Opa3zoBaHus.



ConepxaHue oOpa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM OCBOCHHUS paboueit
IpOrpaMMBbl, pacipeAeIEHHBIM 110 ToJlaM 00y4YeHHs, CTPYKTYPHPOBAHO TaKHM 00pa3oM, 4TOOBI
OBJIaJICHHE T€OMETPUYECKUMH MOHATHSIMHU M HAaBBIKAMH OCYIIECTBISUIOCH MOCIEAOBATEIBHO U
MOCTYNaTeabHO, C COONIOJCHHEM MPHUHIUIA TPEEeMCTBEHHOCTH, 4YTOObI HOBbBIE 3HAHHA
BKJTIOYAJIMCH B OOIIYI0 CUCTEMY I€OMETPUUYECKUX IMPEICTaBICHUN 00yJYarOIMXCsl, pacIiupsis U
yray6unsas e€, o6pasysi IpOYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

Ha uzyuyenue reometpuun otBoautcs 2 yaca B Henento B 10 kiacce u 1 yac B Hexemo B 11
KJIacce, BCero 3a JiBa roga o0ydenus - 102 yueOHBIX Yaca.



COJAEPKXAHUE YYEBHOI'O KYPCA
10 KJIACC

I[IpsiMbIe U MJIOCKOCTH B IMPOCTPAHCTBE

OcHoBHbIE MTOHATHS CTepeoMeTpur. Touka, npsiMasi, III0CKOCTh, TPOCTpaHCTBO. [ToHsTHE 00
AKCMOMATHYE€CKOM IIOCTPOECHUH CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U CIICACTBUS U3 HUX.
B3aumHoe pacnonoxeHre NpsAMBIX B MPOCTPAHCTBE: IEPECEKAIOIIMECS, NapauielIbHbIE U
CKpemuBaroniecss mnpsimele. IlapamienbHOCTh NOPSIMBIX M IJIOCKOCTEH B IMPOCTPAHCTBE:
MapajuieJIibHbIE IpPSMbIE B IIPOCTPAHCTBE; NAPAJUIEIBHOCTh TPEX MPAMBIX; MapaIeIbHOCTh
NpSAMOM M IUIOCKOCTH. YTJIBI C COHANPABICHHBIMU CTOPOHAMH; YIOJ MEXIAy HNPSMBIMU B
npoctpancTBe.  [lapamnenbHOCTh  IUIOCKOCTEW:  MapajulesibHble  IIJIOCKOCTH;  CBOMCTBA
napajuieNibHbIX  Tuiockocteil. Ilpocreiimue mnpocTpaHCTBEeHHbIE (QUIYpPbl Ha IUIOCKOCTH:
TeTpadIp, KyO, mapauieNenune; MOCTPOSHNUE CEYCHHIA.
[lepnieHAUKYIAPHOCTD NPSAMOW M IUIOCKOCTHU: NEPHEHAUKYISIPHBIE HPSIMBIE B IPOCTPAHCTBE,
NpsAMbIE MAPAIIICTBbHBIE U TEPIECHAUKYISPHbIE K IJIOCKOCTH, MPU3HAK MEPHEHIUKYISIPHOCTH
NpAMOM W IUIOCKOCTH, TE€OpEMa O NPSIMOW NEPHEHIUKYISIPHON IUIOCKOCTH. YTIJIbl B
MPOCTPAHCTBE: YroJ MEXIYy MPSAMOM M IUIOCKOCTBIO; JBYTPAaHHBIM yroj, JUHEWHBIM yToi
IBYIpaHHOro yriya. [leprneHauKyissp W HaKJIOHHBIE: PACCTOSIHUE OT TOYKH 1O IUIOCKOCTH,
paccTosiHue OT MPSIMOM JI0 TWIOCKOCTH, MPOEKIUS (PUTYpHI HA TIOCKOCTh. [leprneHauKyIsIpHOCTD
IUIOCKOCTEN: TPU3HAK IEPHEHAUKYJSIPHOCTH JBYX IUIOCKOocTed. Teopema o0  Tpéx
MEPIICHANKYJIISAPAX.
MHoOrorpaHHMuKHU

[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHHKA, BBIITYKJIbIE U HEBBIITYKJIbIC
MHOT'OTPaHHUKH; pa3BEPTKAa MHOTOrpaHHuKa. [Ipu3ma: n-yroyibHas npusma; rpaHd 1 OCHOBAHUSA
NPU3MBI, MpsMasi W HAKJIOHHAas NpPU3Mbl; OOKOBas M TOJHAs TMOBEPXHOCTh MPHU3MBL.
[Tapannenenunesn, npsaMOYTroJdbHBIA NapajIeienunes] U ero ceoucTra. Ilupamuaa: n-yronbHas
nUpaMua, TpPaHW U OCHOBaHWE NUPAMHJIbI; OOKOBas W TOJIHAS IOBEPXHOCTh MHPAMU/IBI,
MpaBUJIbHAsE W YCEUEHHAs MNUpaMUla. OIJIEMEHTbl Mpu3Mbl W nupamuabl. [IpaBuibHBIE
MHOTOTPAHHUKU: TOHSITUE MPAaBUIBHOIO MHOTOTPAaHHHMKA; MpaBWJIbHAsA MPHU3Ma U NpaBUIbHAsS
MMpaMu/ia; MpaBuiibHAs TPEYTrojbHas MUPaMUa U MPABWIbHBINA TeTpadip; kyO. [IpencraBnenue
O IMpaBWJIbHBIX MHOIOTPAaHHUKAaX: OKTadlp, HoAeKa’ap W ukocasap. CedeHus Npu3Mbl U
MUPAMULBI.
CummeTpusi B TPOCTPAHCTBE: CHUMMETPHUS OTHOCUTEIBHO TOYKH, MPSAMOW, IUIOCKOCTH.
DneMeHThl CHMMETPUHU B MUPaMUAaX, apauiesIeUNe ax, IPaBUiIbHbBIX MHOTOIPaHHHUKAX.
Boluncrienne »1e€MEHTOB MHOTOTPAHHMKOB: pé&0pa, auaroHanu, yribel. [lnomanas OOKOBOIA
IIOBEPXHOCTH W IIOJIHOW ITOBEPXHOCTH MPSAMOM NIPU3MBI, IUIONIAJb OCHOBAHWMM, TeOpeMa O
OOKOBOHM MOBEPXHOCTH TpPsIMOW mpu3Mbl. [lnomaas OOKOBOW MOBEPXHOCTH W TMOBEPXHOCTH
MPaBUJIbHOM THUPaMUIBI, TEOpeMa O IUIomaau yceu€HHol mupamuzabl. [loHsTHE 00 00BEME.
O0bEM UpaMubl, TPU3IMBI.
[TogoOuble Tena B mpocTtpancTBe. COOTHOILICHHS MEXY IUIOMIAIIMUA TOBEPXHOCTEN, 00bEMaMu
MOJOOHBIX TEII.

11 KJIACC

Tena Bpamenus

[wmaapudeckas MOBEPXHOCTh, 0Opa3yoomue NUIMHIPUYECKOM MOBEPXHOCTH, OCh
WINHAPUYECKOU moBepxHOCTH. L{nauHap: ocHoBaHMS 1 GOKOBasi MOBEPXHOCTH, 00pasyromias u
OCb; IJIOIa b OOKOBOM U TIOJTHOM MOBEPXHOCTH.



Konunyeckass mnOBEpXHOCTh, O00pa3yloIIMe KOHUYECKOM IOBEPXHOCTH, OCh M BEpLIMHA
KOHMYeCcKOi mnoBepxHOCTH. KOHycC: OCHOBaHHME M BepIlMHA, 00pa3yrolias U OCh; IJIOLIAIb
OOKOBOHM M TMOJHOW MOBEPXHOCTH. YCEUYEHHBIH KOHYC: 00pa3yrolllle W BHICOTA; OCHOBAHUS U
O0KOBas MOBEPXHOCTb.
Chepa u map: 1eHTp, paauyc, AUaMeTp; IUIOMAAb TIOBEpXHOCTH cdeprl. Bzaumuoe
pacnofioxkeHue cepsl U MI0CKOCTH; KacaTeabHas INIOCKOCTh K cdepe; miomanb chepsl.
N300pakeHne Ten BpalleHusI Ha TUIOCKOCTU. Pa3BEépTKa HMIMH/Ipa U KOHYCA.
KoMOuHarmu ten BpamieHUs ¥ MHOTOTPAHHUKOB. MHOTOTpaHHUK, ONMUCAHHBIA OKOJIO C(hephl;
cdepa, BIMCaHHAs B MHOIOTPAHHUK, WJTU TEJIO BpAILlEHHUS.
[Tonsitue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tenl. Teopema 06 00bEME MPSIMOYTOJIBLHOTO
napayenenurena u ciaeacteus u3 He€. OO0BEM muMHApa, KoHyca. OO0BEM Iapa M IJIOMAIh
cdepsl.
[Tono6Hble Tena B npoctpaHcTBe. COOTHOUIEHUS MEXAY IJIOAASIMU TOBEPXHOCTEH, 00bEMaMU
MOIO0HBIX TETI.
Ceuenust nunuHApa (MapauiesibHO U MEPIEeHAUKYIISIPHO OCH), CEUeHUsl KOHYca (MapaiesibHOe
OCHOBAHUIO U MPOXOJAIee Yepe3 BEPIUINHY), CEUeHHUs LIapa.
BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miIocKoCTH U B mpocTpaHcTBe. CI0KEHHE M BBIUUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uwncio. PasnokeHue BekTopa IO TPEM HEKOMIUIAHAPHBIM BeKTopaM. lIpaBuio
napauienenurnena. PemieHne 3agad, CBSI3aHHBIX C NPUMEHEHUEM IIPAaBWJI JEHUCTBUM C
BekTopamu. lIpsiMmoyronbpHasi cucrema KOOpAMHAT B IpocTpaHcTBe. KoopIuWHATBI BEKTOpA.
[IpocTteitmme 3amaun B KOOpAMHATax. Yroyl MexAy BekTopamu. CKalsipHOE NpPOU3BEIICHHE
BEKTOPOB. Bbluncienue yriioB Mexnay HNpsSMBIMH U IUIOCKOCTSAMHU. KoOpanHaTHO-BEKTOPHBIN
METOJ PHU PELICHNN F€OMETPUYECKUX 3a]1a4.



IINIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThl OCBOEHHUS MpOrpaMMbl Y4eOHOro mnpeamera «MaremaTukay
XapaKTEePU3YIOTCS:

I'pa:knanckoe BocnuTaHue:

c(OPMHUPOBAHHOCTBIO  TPAXKAAHCKOM TO3UIMU  OOydaromierocss Kak aKTUBHOIO H
OTBETCTBEHHOI'0 4YJIEHA POCCHMCKOTO OOIIecTBa, MPEACTABICHUEM O MAaTEMaTHYECKUX OCHOBaX
GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBJICHHM, MPOLEAYyp TPaxTaHCKOTO OO0IIecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aHUMOJICHCTBOBATh C COIHAIBHBIMH HHCTUTYTaMHU B
COOTBETCTBUU C WX QYHKIHUAMU U HA3HAYCHUEM.

IIarproTnyeckoe BOCIUTAHHE:

c(OPMHUPOBAHHOCTHIO POCCUHCKON TPakJAHCKOW HJICHTHYHOCTH, YBRKEHHUS K MPOLUIOMY U
HACTOSIIIEMY POCCHUHCKOM MaTeMaTHKH, I[ICHHOCTHBIM OTHOIICHHEM K JOCTHKEHHUSAM
POCCUMCKHAX MAaTEMAaTUKOB U POCCUHMCKOM MATEMATUUYECKOW IIKOJbI, K MCIIOJb30BAHUIO 3TUX
JOCTHKEHUH B IPYTUX HayKaX, TEXHOJIOTHUSX, chepax SKOHOMUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

OCO3HAaHWEM  JyXOBHBIX IIEHHOCTEH  POCCHICKOrO  Haponaa, CcHOPMUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTHUYECKUM PUMEHEHUEM
JOCTH>KEHUN HAyKW U JEATEIbHOCTHIO YYEHOIO; OCO3HAHHMEM JIMYHOIO BKJaJa B MOCTPOCHHE
YCTOMYHMBOTO OYIYIIETO.

JcTeTu4ecKoe BOCIMTAHUE:

ACTETUYECKUM OTHOILIEHUEM K MUY, BKJIIOYAsi 3CTETUKY MAaTEMaTUUECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3314, PEIICHUH, pacCyKIEHUH; BOCIIPUMMYUBOCTHIO K MaTEMAaTHYECKUM aCMEeKTaM
pa3IUYHBIX BUJOB UCKYCCTBA.

Du3uyecKoe BOCIUTAHUE:

c(hOpMHUPOBAaHHOCTHIO YMEHHUS MPUMEHSATH MaTEMAaTUYECKUE 3HAHUS B MHTEpPECaxX 370POBOTO
n Oe3omacHOr0 00pa3a >KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO (30pOBOE
NMUTaHue, COaJaHCUPOBAHHBIM PEXUM 3aHATUH U OTHObIXa, perylspHas Qu3ndecKas
aKTUBHOCTH); (DM3MUECKOT0 COBEPIICHCTBOBAHUS, IIPH 3aHATUSX CIOPTUBHO-03I0POBUTEIHLHOM
NEeSATEIbHOCTBIO.

Tpynosoe BociuTanme:

TOTOBHOCTBHIO K TPYyAY, OCO3HAaHHUEM IIEHHOCTU TPYIOIIOOUS;, MHTEPECOM K pPa3IUYHBIM
chepam npodeccHOHANBHON JESTENHHOCTH, CBI3aHHBIM C MAaTEMATHKOW M €€ MPHIOKECHUSIMH,
YMEHHUEM COBEPIIIATh OCO3HAHHBIN BBIOOp Oyayiel npodeccuu U peaan30BbIBaTh COOCTBEHHBIC
KU3HEHHBIC TUIaHbI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa3OBaHUIO H
caMOOOpa30BaHUIO HA TPOTSKEHUM BCEH >KM3HU; TOTOBHOCTHIO K AKTHMBHOMY Y4YacTHIO B
pEeLIeHUU MPaKTUYECKUX 3a7a4 MaTEMaTUYECKOW HAIPaBICHHOCTH.

JKO0JI0rHYecKoe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTHIO SKOJOTMUECKOW KYyJIbTYphl, TOHMMAHHEM BJIUSHUS COILUATBHO-
SKOHOMHYECKMX IPOLIECCOB HAa COCTOSIHUE NPUPOAHON U COLMAIBHOM Cpebl, OCO3HAHUEM
I00aTbHOTO  XapakTepa dSKOJOTMYECKUX MpoOJieM; OpHUEHTAllMed Ha  IPUMEHEHUE
MaTeMaTHYEeCKUX 3HAHUU JJIA pelIeHUs 3a7a4 B 00JaCTH OKPYKAIOLIEH Cpelbl, TIIaHUPOBAHUS
IIOCTYTIKOB ¥ OLIEHKHU UX BO3MOJKHBIX MOCIIEICTBUI IJIs1 OKPYKalOLIEN CPEbl.

IleHHOCTH HAYYHOT'O IO3HAHUSA:



C(OPMHUPOBAHHOCTbIO ~ MHUPOBO33PEHHS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKH U OOLIECTBEHHOM NPAaKTUKH, TOHUMAHUEM MAaTEMaTHUECKON HayKH Kak c(epsl
YeJIOBEYECKOM eATENbHOCTH, 3TANOB €€ Pa3BUTHSA U 3HAUMMOCTH JUIsl pa3BUTHS LIMBWIN3ALNY;
OBJIAJICHUEM SI3BIKOM MAaTE€MaTUKH M MAaTEMATHUYECKOM KYyJIbTYpOH KakK CpPEICTBOM I103HAHMUS
MHpa; TOTOBHOCTBIO OCYHIECTBISATh MPOEKTHYI0 U HCCIEIOBATEIbCKYI JEATEIbHOCTD
WHIUBUAYAJIbHO U B TPYyIIIIE.

METAIIPEJIMETHBIE PE3YJIBTATDHI

MeranpenMeTHbie pe3yibTaThl OCBOSHHS MporpamMmbl ydeOHOro mnpeamera «MaTemaTukay
XapaKTepU3yIOTCSd  OBIAJCHHEM  YHUBEPCAIbHBIMU  HOZHAGAMETbHLIMU  OeliCNEUAMU,
VHUBEPCANbHLIMU ~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCAIbHLIMU — Pe2YIAmMUEHbIMU
Oelcmeusimu.

1) VHhusepcanrvnvie no3nasamenwvhuvle Oeiicmeus, obecneuusaiom @Gopmuposanue 0a308bixX
KOCHUMUBHBIX NPOYECco8 00yuarouuxcs (0ceoenue mMemooo8 NO3HAHUSL OKPYICaoueco Mupa;
npuMeHenue 102U4eCcKUX, UCC1e008amelbCKux onepayull, ymerut pabomams ¢ ungopmayuet).
ba3oBble JJornuyeckue aeicTBUsA:

® BBISIBISITh M XapaKTEPU30BaTh CYNIECTBEHHBIC MPU3HAKKM MATEMAaTHUYECKUX OOBEKTOB,
MOHATHH, OTHOIICHUH MEXIy MOHATUSAMHU; (HOPMYIHPOBATH OMPEICICHUS TTOHSITHH;
YCTaHABJIMBATh CYIICCTBCHHBIA MPHU3HAK KIaCCU(PUKAINHA, OCHOBAHUS I 00001IeHUS
Y CpaBHEHMsI, KpUTEPUH MPOBOJIUMOIO aHAIN3A;

® BOCHPHUHHUMATH, (POPMYITUPOBATH U MPEOOPA30BHIBATH CYXKICHUS: yTBEPIUTEIbHBIC U
OTpUIIATEIIbHBIE, CIMHUYHBIC, YACTHBIE M OOIIHE; YCIOBHEIE;

® BBISBISATH MATEMATHYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEYHS B (haKTax,
JTaHHBIX, HAONIONEHUSAX W YTBEPKICHUSX; Mpeajaratb KPUTEPUU ISl BBISBICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUUH;

® JeNaTh BBIBOJBI C WCIOJIb30BAHMEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX U WHIYKTHBHBIX
YMO3aKIIFOYEHNM, YMO3aKIIOUECHHUI IO aHAJIOTUU;

® [IPOBOJUTH CAMOCTOATENBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKACHUM (TpsMbIe
M OT TPOTUBHOTO), BBICTpAUBATh apPryMEHTAlMIO, TMPUBOAUTH TNPUMEPHl U
KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIC CYKICHUS U BHIBOIBI;

e BHIOMpaATh CcIOCOO pelleHHs Y4eOHOM 3ajauu (CpaBHHMBATh HECKOJIBKO BAapUAHTOB
pelIeHust, BRIOMpaTh HanOoJiee MOAXOMANUN C y4ETOM CAMOCTOSITEIBHO BBIICIIEHHBIX
KPUTEPHUEB).

ba3oBble uccienoBarebCKue 1eHCTBUA:

® UCIIOJIB30BaTh  BOMPOCHI  KAaK  HMCCIENOBATEIILCKUN  MHCTPYMEHT  TO3HAHWUS;
dbopMynHpoBaTh BOMPOCH], (GUKCUPYIOIIKE MPOTUBOPEUYUE, IPOOJIEMY, YCTAHABIUBATH
UCKOMOE W JaHHOe, (OPMHUPOBATh THUIOTE3y, ApTyMEHTHPOBATH CBOKO ITO3HIIMIO,
MHEHUE;

® I[IPOBOJUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, WCCIECOBAaHUE I10
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTU4YecKOro oObeKTa, SBJIEHUS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEX Ty 00bEKTaMH, SIBIICHUSMH, ITPOIIECCAMU;

® CaMOCTOATENIbHO (QopMylupoBaTh OOOOIIEHUS U  BBIBOABI IO  pe3yJbTaTam
MPOBEIEHHOTO HAOIOJCHUS, UCCIICIOBAHUS, OIEHUBATh JIOCTOBEPHOCTH MOJYYCHHBIX
pe3yabTaTOB, BEIBOJOB U 0000IICHUI;

® IIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHUE MPOIECCA, a TAKKE BBIIBUTATH TIPEITOIOKCHHS
0 €ro pa3BUTHUU B HOBBIX YCIIOBUSIX.



Pabora ¢ ungopmanmeii:

® BBUIBJIATH JePUIMUTHI MHPOPMALUY, JAHHBIX, HEOOXOAMMBIX JUIs OTBETa Ha BOIPOC U
JUIs peLeHMs 3a/1a4H;

e BHIOMpaTh HWHPOPMAIMIO W3 KMCTOYHMKOB PA3IUYHBIX THUIOB, aHAJIW3UPOBATH,
CHCTEMAaTH3UPOBAaTh W WHTEPIPETUPOBATH WH(OPMAIUIO Pa3IMYHBIX BUIOB U (HOpM
IIPEICTABIICHUS;

® CTPYKTYpUpOBaTb HMH(OpPMALMIO, MPEACTaBIATh €€ B  paslIUyHbBIX  (Qopmax,
WJLTIOCTPUPOBATH TpapUIeCKH;

® OILICHWBaTh HAAE&KHOCTh HHPOPMAIMU IO CAMOCTOSATEIBHO CHOPMYIHMPOBAHHBIM
KPUTEPHUSIM.

2) Vuusepcanvnvie KommynukamueHuwle Oeticmsus, obecneuusarom CcooOpMUpo8aHHoCHb
COYUATILHBIX HABLIKOE 00YUAIOUJUXCAL.
Oo0wmenue:

® BOCHPUHHUMATbh U (POPMYIUPOBATH CYKJIECHUS B COOTBETCTBHM C YCIOBUAMH U LEIIMU
oOuIeHus; SCHO, TOYHO, I'PAaMOTHO BBbIpaXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX H
IIMCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHMSI 110 X0y PELIEHUs 3a7a4l, KOMMEHTHUPOBAaTh
MIOJIYYEHHBIN PE3yJIbTarT;

e B Xxoje 00CYXXJIeHHUs 3a7]aBaTh BOIIPOCHI MO CYILIECTBY 00CYkAaeMON TeMBbI, TPOOIEMBI,
pemiaeMoM  3ajayd, BbBICKa3blBaTh MWJIEH, HALEJICHHbIE Ha T[OUCK PpELICHUS;
COIMOCTABJIATh CBOM CYKIEHUS C CYXICHHAMM JIpyTUX YYacTHUKOB JMaiora,
oOHapyKMBaTh pa3JInyUe U CXOJCTBO MO3UIINIA; B KOPPEKTHOU dopMe popMyInpoBaTh
pa3Horiacusi, CBOM BO3PaKEHUS;

® [IPEJACTaBIATH PE3YNbTATHI PELICHUS 3a/auy, SKCIEPUMEHTA, UCCIEN0BAHUS, IIPOCKTa;
CaMOCTOATENbHO BBIOMpPATh (POpMAT BBICTYIUICHUS C Y4YETOM 3a7ad MpEe3eHTaluu U
0COOEHHOCTEN ayIUTOPHUH.

CoTpyaHuvecTBo:

® [IOHMMaThb U HUCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIWBUIAYaTbHON pabOThHI
OpU peUleHUH Y4YeOHBIX 3aJad; NPUHUMATh LeJdb COBMECTHOM JI€ATEIbHOCTH,
IJIAaHUPOBATh OpPraHU3allMI0 COBMECTHOM paboThl, paclpeneniarb BUAbl padorT,
JIOTOBapuUBaThCs, OOCYXKJaTh MpOIECC M Ppe3yslbTaT pabdoThl; 0000IIAaTh MHEHHS
HECKOJIbKUX JIIOJIeH;

® Y4yacTBOBAaTh B IPYNIOBBIX opMax paboThl (00CYXIeHHs, OOMEH MHEHUH, «MO3TOBbIE
HITYpMbD» M MHbBIE); BBIIOJHATH CBOI 4YacThb pabdOThl M KOOPAMHUPOBATH CBOHU
NEHCTBUS C APYTUMHU YWIEHAMH KOMAaH/Ibl; OLIEHUBATh KA4€CTBO CBOET0 BKJIaJa B 00U
HOPOAYKT O KPUTEPHIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHS.

3) Vuuseepcanvuvie pezynamuenvie Oelicmeus, obecneuusaiom @GopmMuposanue CMvlClO6bIX
YCMAHOBOK U IHCUSHEHHBIX HABLIKOE TUYHOCU.
Camoopranu3anus:

® COCTaBJISATH IUIAH, ITOPUTM PELICHUs 3a/a4yM, BBIOMPATh CHOCOO pelIeHus ¢ y4ETOM
UMEIOIINXCSI PECYypCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUN C YIETOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIBb:

e BJAJETh HABBIKAMU IIO3HABATEIBHOM pe(IEeKCMH KaK OCO3HAaHUSA COBEPIIAEMBIX
NeMCTBUA M MBICIUTENBHBIX MPOIECCOB, HMX PE3yNbTaTOB; BIAJECTh CIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipoliecca M pe3ysibTaTa pEelIeHHs] MaTeMaTH4eCKOU
3a/1auu;



® IPEIBHUIAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUH 3a1a4d, BHOCUTH
KOPPEKTHUBBI B AEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENIBCTB, JAHHBIX, HAalJEHHBIX
OLIMOOK, BBISBJICHHBIX TPYJHOCTEH;

® OIICHMBaTh COOTBETCTBHE pe3yibTaTa LEJIW M YCIOBHUSIM, OOBSICHATH IPUYMUHBI
JOCTUKEHUSI WM HEJOCTHKEHUS PpEe3yJbTaTOB JAESITEIbHOCTH, HAXOAUTh OIIHUOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATHI
10 KUIACC

OnepupoBaTh MOHSATUSAMM: TOYKa, MpsiMasg, IUIOCKOCTh. [IpUMEHSTH aKCHOMBI
CTEPEOMETPUHM U CIECACTBUS U3 HUX NIPU PEUICHUHN T€OMETPUYECKUX 3a]1ay.

OnepupoBaTh TMOHATUAMHU: TAPAUIEIBHOCTh M MNEPHEHIUKYISIPHOCTh TMPAMBIX H
IIOCKOCTEH.

KnaccuduuupoBaTs B3aMMHOE PacoJIOKEHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh TOHATUSMH: JIBYTpaHHBIM YroJl, TpaHU JBYIPAHHOTO YIJa, pedpo
JBYTPAHHOIO YTJjia; JUHENHBIN yroJl AIBYTPAHHOIO yIJila; rpaJyCHas Mepa JBYTPaHHOIO YyIJa.

OnepupoBaTh MOHATUSIMU: MHOTOTPAHHMK, BBIMYKJIBIA W HEBBINYKJIbI MHOTOIPAHHUK,
3JIEMEHTBHI MHOTOTPAHHUKA, MPABUJIbHBIA MHOTOTPAHHHUK.

Pacnio3HaBath OCHOBHBIE BHbI MHOTOTPAHHUKOB (MMMpaMU/Ia; MPU3Ma, IPsIMOYTOJbHBIN
napasuiesieruie, Kyo).

KnaccudunupoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBaHUS JUIsl  KJIacCHU(UKAIIIU
(BBIYKJIBIE W HEBBIMYKJIbIE MHOTOTPAHHUKH, TMPAaBUJIbHBIC MHOTOTPAHHHUKHU, TMPSIMbIE W
HaKJIOHHBIE TTPU3MBI, TapaJlICJICTIUIIC IbI ).

OnepupoBaTh MOHATUSMH: CEKYIAs MJIOCKOCTh, CEYEHNE MHOTOIPaHHHUKOB.

OOBACHATH NMPUHIIUIBI IOCTPOCHUS CEYCHUH, UCTIOJIB3YSI METO/ CJICIOB.

CTpouTh C€YCHUS MHOTOTPAHHUKOB METOJIOM CJICJIOB, BBITIOJNHATH (BBIHOCHBIE) TUIOCKHE
YEPTEKH U3 PUCYHKOB MTPOCTHIX OOBEMHBIX (UTYpP: BHJ CBEPXY, COOKY, CHU3Y.

Pemate 3agaun Ha HAXOXJIEHHWE TEOMETPUYECKUX BEIUYMH [0 oOpaslam uiu
aNropuTMaM, MPUMEHSS HM3BECTHBIC AHAIMTHUYECKHE METOAbl IMPH PEIICHUH CTaHIApTHBIX
MaTeMaTUUYECKUX 3a7ady Ha BBIYUCICHHE PACCTOSSHUM MEXIYy ABYMS TOYKaAMU, OT TOYKH JI0
NPSIMOM, OT TOYKH JI0 IJIOCKOCTH, MEXK1Y CKPEIIUBAIOIIUMUCS MPSIMBIMU.

Pemate 3agaun Ha HAXOXJEHHWE TEOMETPUYECKUX BEIUYMH [0 OOpaslaMm Wuiu
aJropuTMaM, TPUMEHSSI HM3BECTHBIC AHATUTHUYECKHE METOAbl TMPHU PEIICHUH CTaHJIapTHBIX
MaTeMaTUYECKMX 3aJlad Ha BBIYMCIICHUE YTJIOB MEXK]Y CKPEIIMBAIOIIUMUCS MPSIMBIMHU, MEXKIY
MPAMON U TIIIOCKOCTBIO, MEXAY INIOCKOCTAMHU, ABYTPAHHBIX YTJIOB.

Beraucnsate 00bEMBI U TUIOIIAIA IOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma, TUPAMHJIA) C
npuMeHeHHeM (OpMyJI; BBIYUCIATH COOTHOIICHHUS MEXAY IUIOMAAIMHA TIOBEPXHOCTEH,
00BbEéMaMu TI0IOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHSATUAMH: CUMMETPUS B MPOCTPAHCTBE;, LIEHTP, OCh U IIJIOCKOCTh
CUMMETPHUU; IIEHTP, OCh U TJIOCKOCTh CAMMETPUHU (DUTYPHI.

N3Bnekath, mpeoOpa3oBbIBaTh U HHTEPIPETHPOBATH MHPOPMAIIMIO O TMPOCTPAHCTBEHHBIX
reoMeTpUIecKuX (purypax, mpeJCTaBICHHYIO Ha YepTekaxX U PUCYHKaX.

[IpumenHsTh TeOMeTpuueckne (akThl [Jisi PEIICHUS CTePEOMETPUUYECKUX 3ajad,
MpEIoaraloX HECKOJIbKO IIaroB pPEIICHUs, €CJIM YCJIOBUA MPUMEHEHUS 3a/laHbl B SBHOW

dopme.



[IpuMeHsTh NmpocTedne NMPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CUCTEMBI IIPYU PELIECHUH CTEPEOMETPUYCCKUX 3a1au.

[IpuBoauTs mNpHUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOAEC U IKHU3HU,
pacIio3HaBaTh IPOSIBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHATh MOJyYEHHBIE 3HAHWS HA MPAKTHKE: aHAJIM3UPOBATh PEAIbHBIC CUTYyallUd U
MIPUMEHATh  M3y4YEHHbIE TOHATHS B  IIPOLIECCE IIOMCKA PEIICHUS  MaTeMaTUYECKH
copMyIHPOBAaHHON MPOOJIEMBI, MOJAEIHPOBATh pPEAIbHbIE CHTYyallMM Ha S3BIKE T€OMETPHH,
HCCIEN0BaTh MOCTPOCHHBIE MOJEIM C HMCIOJb30BAHUEM I€OMETPUYECKUX IOHATUH U TEOPEM,
anmapara aiareOpbl; pelaTh IPaKTUYEeCKHEe  3a7aud, CBA3aHHbIE C  HAXO0XJACHHEM
F€OMETPUYECKUX BEIUYMH.

11 KIJACC

OnepupoBaTh MOHATUSIMU: HUJIUHApUYECKas MIOBEPXHOCTb, oOpasyromue
UAJTUHIPUYECKON  TMOBEPXHOCTH; LWIMHIP; KOHHYECKas TOBEPXHOCTh, OOpa3yrolue
KOHUYECKOM MOBEPXHOCTH, KOHYC; chepruueckasi TOBEPXHOCTb.

PacnioznaBathb Tena BpamieHus (IWIMHIP, KOHYC, cdepa U map).

OOBSICHATH CTIOCOOBI TIOTYYEHUS TN BPAIICHUS.

KnaccudunupoBaTs B3auMHOE pacmioiokeHue chepbl U TIOCKOCTH.

OrnepupoBaTh MOHSITUSIMU: IIAPOBOW CErMEHT, OCHOBAHHME CETMEHTAa, BHICOTA CErMEHTA;
IApOBOM €O, OCHOBaHME IIAPOBOTO CJI0S, BHICOTA IIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Beruncnsate 00bEMBI U TIJIOMIAN MTOBEPXHOCTEN TEN BpAIICHUSI, TEOMETPUUYECKUX TEI C
npuMeHeHneM Gopmyi.

OnepupoBaTh MOHSATUSMU: MHOTOTPAHHHK, BIHCAHHBIA B ChEpy M OMHMCAHHBIA OKOJIO
cdepsl; chepa, BucaHHasi B MHOTOTPaHHUK MJIM TEJIO BpaICHUSI.

BBIYUCATE COOTHOIICHHUS MEXIY IUIOMIAIASIMU TMOBEPXHOCTEH U 00BEMaMU MOJTOOHBIX
TEJL.

N3o06paxkaTe uzyuyaemble GUTYpPHl OT PYKH U C MPUMEHEHHEM MPOCTBIX YEePTENKHBIX
WHCTPYMEHTOB.

BbInoaHATh (BBIHOCHBIE) TJIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (QUTYP:
BUJ] CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUsI TeJl BPAIllCHHUS.

W3BnekaTh, MHTEPIPETUPOBATH U MTPEOOPA30BBIBATh HH(OPMALIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUIeCKUX (pUrypax, mpeJCTaBICHHYIO Ha YepTekKaxX U PUCYHKaX.

OnepupoBaTh NOHATUEM BEKTOP B IPOCTPAHCTBE.

BbInonHATh 1EHCTBUS CII0KEHUS BEKTOPOB, BEIUUTAHUS BEKTOPOB U YMHOKEHUSI BEKTOpa
Ha YHCII0, O0BACHATH, KAKHMHU CBOMCTBAMHU OHH 00JIAAOT.

[TpuMeHsTh MpaBUIIO Mapajlieenue/a.

OnepupoBaTh MOHATHSAMU: JACKAPTOBHI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIh
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YroJl MEXIy BEKTOPaMH, CKAJISIPHOE
MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI.

Haxonuts cymMmy BEKTOPOB U IIPOU3BEICHHE BEKTOPA HA YUCIIO, YTOJ MEXIY BEKTOpaMU,
CKaJIIpHOE TTPOU3BEICHHE, PACKIIAIbIBATH BEKTOP MO IBYM HEKOJJTMHEAPHBIM BEKTOPAM.

3ajaBaTh IJIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHUCTEME KOOPAUHAT.

[IpumensTs TeoMeTpuueckne (akThl il PEIICHUS CTePEOMETPUUYECKUX 3ajad,
MPEANOJaraloiX HECKOJIbKO IIaroB peIIeHUs, €CIU YCIOBHUS NMPUMEHEHHS 3a/JlaHbl B SIBHOU

dbopme.



Pemware  mpocredimme  reoMETpUYECKHME  3aJadyd  Ha  IPUMEHEHHE  BEKTOPHO-
KOOPJAMHATHOI'O METOAA.

Pemware 3amaum Ha [0Ka3aTEIbCTBO MATEMAaTUYECKUMX OTHOLICHWM M HAXOXKICHUE
reOMETPUUECKHUX BEJIHYMH MO 00paslaM WIH ajJropuTMaM, MPUMEHsST U3BECTHBIE METOJbI MPH
pELIEHUN CTaHJAPTHBIX MAaTEMaTUYECKUX 3a/1a4.

[IpuMeHATH MpoCTEMIINE MPOrpaMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHHMKAIIHOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3a1a4.

[IpuBoguTe mNpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U IKHU3HU,
pacIio3HaBaTh NPOSIBICHUE 3AKOHOB T€OMETPUHU B HCKYCCTBE.

[IpuMeHATH MOJy4EHHBIE 3HAHUA HA NPAKTHKE: aHAIM3UPOBATH PEAJIBbHBIC CUTYyallUd U
IIPUMEHATh  W3Y4YEHHbIC TIOHATHSA B  IIPOLIECCE IIOMCKA  PEIICHUS  MAaTeMaTUYECKH
chOopMyIHpPOBAaHHON MPOOJIEMBbI, MOJEIUPOBATH pealbHbIE CUTyallMd Ha SA3BIKE T'€OMETPHH,
HCCIEN0BaTh MOCTPOCHHBIE MOJEIM C HMCHOJb30BAHUEM I€OMETPUYECKUX TOHSATUH U TEOPEM,
anmapata anreOppl; pemaTb MpakTHUECKUWEe 3aJayd, CBA3aHHbIE C  HAaXOXKICHHEM
T€OMETPUYECKUX BEIUYHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUJIACC
DJIeKTPOHHbIE
KosmnuecTBo yacoB (1 ponbie)
Ne HaunmenoBanue pa3aesioB u TeMm o0pa3oBarTe/ibHbIE
n/n NMPOrpaMMbl pecypchl
KonTposbHbie IIpakTHyeckue
Beero padoTbI padoTbI
1 BBeneHue B crepeoMeTpuio 10
) [IpsiMble ¥ TIIIOCKOCTH B IMTPOCTPAHCTBE. 12 1
ITapamieabHOCTD NPSAMBIX U IVIOCKOCTEN
3 HepHeHIlI/IIEYJ'IHpHOCTL HPSMBIX U 12
IJI0CKOCTEN
4 YTl MEXTY OIPSIMBIMU U TIJIOCKOCTSIMU 10 1
5 MHororpaHHuku 11 1
6 OOBEMBI MHOTOTPAHHUKOB 9 1
7 [ToBTOpEHUE: ceueHus, paCCTOSIHUS U YIJIbI 4 1
OBUIEE KOJIMYECTBO YACOB IIO 63 5 0
[TPOIT'PAMME




11 KIIJACC

KoaunuecTBO yacoB JIeKTPOHHBIE
Ne n/m HaumeHoBaHue pa3iesioB U TeM (undposbie)
NPOrpamMMbl Bcero Kontpoarssie | Ilpakruveckne o0pa3oBarte/ibHbIE
padoTbI padoThI pecypes

1 Tena Bpamenus 12

2 OO0BEMBI TET 5 1

3 BekTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1

4 HOBTOPCHI/IC, 000011IeHIE, CUCTEMATH3aIUs 7 1

3HAHWUMN

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0




MNOACHUTEJIBHASA 3AIINCKA

Pabouyasi nporpamma yuye0HOro Kypca «BeposiTHOCTh M CTATHCTHKA)» 0230BOr0 YPOBHA
s ooyuaromuxcesi 10 —11 kiaccoB pazpabotana Ha ocHoBe DeepaibHOTO rOCyIapCTBEHHOTO
00pa30BaTEIBHOTO CTAHJAPTA CPEIHETO 00IIero 00pa3oBaHus, C y4ETOM COBPEMEHHBIX MUPOBBIX
TpeOOBaHUU, TPEIBSIBIAEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, W TPAIUIMHA POCCUICKOTO
oOpa3oBaHus. Peanuzanus nporpaMMbl 00ecreUMBaeT OBJIAJICHUE KIIOYEBBIMU KOMIIETEHIUSIMH,
COCTaBIIIOIIMMHA OCHOBY JJiIi CaMOpAa3BUTHS M HEMPEPbIBHOTO OOpa30BaHMs, LEJIOCTHOCTD
OOMIEKYIBTYPHOT O, TMYHOCTHOTO M MO3HABATEIBHOTO PA3BUTHUS JIMYHOCTH O0YUAIOIIUXCS.

HEJIN U3YYEHUSA YYEBHOT'O KYPCA

VYueOHblit Kypc «BeposSTHOCTh M CTaTUCTHKA» 0a30BOTO YPOBHS SIBIAETCS MPOJIOIDKEHHEM U
pa3BUTHEM OJHOMMEHHOIO Y4eOHOTro Kypca 0a30BOro YpoOBHS OCHOBHOHM 1mikojbl. Kypc
npenHa3HaueH g GOpMHpPOBaHUS y 00YyYalOUIMXCS CTaTUCTUYECKOW KYJIbTYpPhl U MOHUMAaHUS
pOJIM TEOpUU BEPOSTHOCTEH KaK MAaTeMAaTUYECKOIO0 MHCTPYMEHTA ISl M3Y4YEHHUS CIy4dailHbIX
coOBITHI, BeIMYUH U TpoleccoB. [Ipu nzyuennn kypca odoramaroTcs MpeAcTaBIeHusl y4alluxcs
0 MeToJaX WCCJIEeJIOBAHMUS WM3MEHUYMBOTO MHpaA, pPa3BUBAETCS MOHHMAaHHWE 3HAUYUMOCTH U
OOIIHOCTH MaTeMaTUYECKUX METOJOB MO3HaHMsS KaK HEOThEMJIEMON YacTH COBPEMEHHOIO
€CTECTBEHHO-HAy4YHOT'O MUPOBO33PEHHUSI.

CopepxaHue Kypca HallpaBi€HO Ha 3aKpeIyieHUEe 3HAHUM, MOJIYYEHHBIX NPHU HU3YyYEHUHU
Kypca OCHOBHOH WIKOJIBI M Ha pa3BUTHE MPEJICTaBICHUM O CIydyalHbIX BEJIMYMHAX U
B3aMMOCBSI3X MEKIy HUMH Ha BaXHBIX IpUMEpax, CHOKETbl KOTOPBIX ITOYEPHHYTHI W3
OKpPYXKaroUIero MUpa.

B cooTBeTCTBUM C yKa3aHHBIMHU LEISIMH B CTPYKType ydeOHoro kypca «BeposTHOCTh u
CTaTUCTHKA» CpelHed IIKOoJbl Ha 0a30BOM YPOBHE BBIJCJIEHBI CJIEAYIOIIHE OCHOBHBIE
cofepxkaTenbHble JTUHUM: «CiydaliHble COOBITUS U BEPOSTHOCTH», «CilydaiiHble BEIMYUHBI U
3aKOH OOJIBLIUX YUCEID.

BaxxHyto uactb Kypca 3aHUMaeT H3yYEHUE TE€OMETPUYECKOrO0 U OHMHOMHAIBHOIO
pacupele’eHuii M 3HAaKOMCTBO C HX HENPEPBIBHBIMU aHAJIOraMM — IIOKAa3aTENIbHBIM U
HOPMAaJIbHBIM paclpe1eICHUSIMU.

Conepxanue auHuM «CiydailHble COOBITUS M BEPOSTHOCTH» CIYKUT OCHOBOM JUIsS
(GopMHpOBaHUS MPEJICTaBICHUNH O PpacHpPEleNIeHUH BEpPOATHOCTEH MEXIy 3HAYCHUSIMU
CllydailHbIX BEJIMYMH, a TaKKe 3Ta JIMHUSA HeoOXoauMma Kak 0a3a JUlsl M3ydeHus 3aKOHa OOJIbIIUX
gyrcen — (pyHAaMEHTANbHOTO 3aKOHA, NEHCTBYIONIETO B MPHPOJE W OOIIECTBE W WMEIOLIETO
MateMatudyeckyro  ¢opmanmsanuto. Cam  3akoH  OONBIIMX  YHCEN  MpeajaraeTcss B
O3HAKOMUTENIBHOI (JOpMe ¢ MUHMMAJIbHBIM UCIIOJIb30BaHUEM MaTeMaTHUYECKOro (popmannsma.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU CIIyYallHBIMU BEJIMYMHAMM, aKLEHTUPYIOT BHUMAHUE
IIKOJIbHUKOB HA ONMCAaHUU WM MU3YYEHHUU CIIyYalHbBIX SIBJIEHUH C IOMOUIbIO HENPEPBIBHBIX
¢yHkuuii. OCHOBHOE BHHUMAHHUE YJENSIETCs MOKa3aTeIbHOMY U HOPMaJIbHOMY PacCIpe/eICHUsIM,
OpU HTOM MpeAnoyaraercd O3HAKOMHUTEIbHOE M3ydeHHEe MaTepuana 0e3 J10Ka3aTelnbCTB
IPUMEHSEMBIX (PaKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue xypca «BeposSTHOCTh M CTaTUCTHKa» Ha 0a30BOM ypoBHE OTBOAMTCA | dYac B
HEZeI0 B TeYEHUE KaXkA0r0 roja o0yueHus, Bcero 68 yueOHbIX 4acoB.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJJACC

[IpencraBnenne MaHHBIX ¢ MOMOIIBI0 Tabmwi U auarpamm. CpemHee apudMeTHUECKOE,
MeauaHa, HauOoJbllee W HaWuMEHbIIEe 3HA4YeHHs, pa3Max, JUCIepCUs H CTaHAapTHOE
OTKJIOHEHUE YHUCIIOBBIX HAOOPOB.

CrnyyaiiHple 3KCIEPUMEHTHl (OMBITHI) M ClydallHble COOBITHS. DJeMEHTapHble COOBITHS
(ucxonpl). BeposiTHOCTh ciydallHOTO COOBITHS. BIIM30CTh 9acTOTHI W BEPOSTHOCTA COOBITHI.
CrnyuaiiHble ONBITHI C PAaBHOBO3MOXKHBIMU 3JI€MEHTAPHBIMU COOBITUSIMU. BeposiTHocTH cOOBITHI
B ONBITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU.

Onepanuu Hajx COOBITUSMHU: TIEpECEYCHHE, OO0BEIMHEHUE, MPOTUBOIOJIOKHBIE COOBITHS.
Juarpammel Ditnepa. @opmyiia CJI0KEHHUS BEPOSITHOCTE.

VYcioBHas BEpOATHOCTh. Y MHOKEHHE BEpPOSTHOCTEH. JlepeBO CilydailHOTO 3KCHEpPUMEHTA.
®dopmyra moJHON BeposATHOCTU. HezaBucuMbie cOOBITHS.

Kom6unatopuoe mpaBuiio ymHoxeHus. IlepecranoBku u dakropuan. Yuciao codyeTaHuu.
Tpeyronsnuk [lackansa. @opmyna 6uHoma HeroToHa.

buHapHbIil ciy4ailHbI ONBIT (MCHBITAaHUE), ycleX U Heynada. He3zaBucuMble HCTIBITAHUS.
Cepust He3aBUCHMBIX MCHBITaHUN 10 mnepBoro ycrnexa. Cepusi HE3aBUCHUMBIX HCIBITAHUM
bepnyinu.

CinyuaiiHass BenuunHa. PacnpeneneHwe BeposiTHOCTEW. Jlmarpamma pacrpenencHus.
[Tpumeps! pactipeienieHui, B TOM YHCIIe, TEOMETPUUECKOEe U OMHOMUATIBHOE.

11 KIIACC

HucnoBble XapaKTEPUCTUKHU CIIyYalHBIX BEJIMYMH: MAaTEMaTUUECKOE OXKHUAaHUE, JUCTIEPCUS
U CTaHJIapTHOE OTKJIOHEeHHUe. [Ipumepsl NprUMeHEeHUsT MaTEMAaTUYECKOTO OKHUIaHUs, B TOM YHCJIE
B 3aJayaX U3 I[IOBCEIHEBHOM KU3HU. MareMarndeckoe OXuJaHue OWHAPHOW ClydailHOM
BENIMYUHBI. MaremaTudyeckoe OXHJAaHHUE CYMMbI CIy4YalHBIX BEIWYUMH. MaTemMaTuyeckoe
OKHJIaHHE M TUCTIEPCHS TEOMETPHUUIECKOTO M OMHOMHAIIBHOTO pacIpe/ieiIcHUH.

3aKoH OOJBIIMX YMCEN M €ro pojib B Hayke, Mpupoje U oOuiecTBe. BriOOpoUHBIN MeTOq
HCCIICIOBAHUM.

[Ipumepbl HENMPEPBIBHBIX CIyYallHBIX BEIWYUH. [loHSATHE O MIOTHOCTH pacrpeaecHHUs.
3agauu, TOPUBOJAIIME K HOpPMallbHOMY pacrnpeneneHuto. [loHsTue 0  HOpMaJbHOM
pacrnpeesieHIH.

INJIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MpOrpaMMbl yueOHOro mnpenmera «MareMaTukay
XapaKTepU3ylTCs:

I'pa:xknanckoe BocnuTaHue:

c(OpPMUPOBAHHOCTBIO TPAXKIAHCKOM TO3MIMU 00ydYaromierocss Kak aKTHBHOTO U
OTBETCTBEHHOI'0 YJIEHA POCCUMCKOro OOIIECTBA, MPEACTABIEHUEM O MAaTEMaTUYECKHUX OCHOBAX
(YHKIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBJICHHW, MNPOLEAYp TPaKAAHCKOTO OO0IIecTBa
(BBIOOpHI, OMpPOCHI W Tp.), YMEHUEM B3aUMOJECHCTBOBATh C COLMAJIbHBIMU HHCTUTYTaMHU B
COOTBETCTBUU C UX (PYHKIMSIMU U HA3HAUCHHUEM.

IIaTproTHyeckoe BOCIUTAHME:



c(hOpMUPOBAHHOCTHIO POCCUNUCKOM IPa)KIAaHCKON UACHTUYHOCTH, YBaXKEHUS K IPOLLIOMY U
HACTOSIIIEMY POCCUMCKOM MaT€MAaTHKHU, [IEHHOCTHBIM OTHOIIEHUEM K JIOCTUKEHUSIM POCCUUCKUX
MAaTE€MAaTHUKOB M POCCUHCKOM MaTeMaTH4E€CKOM ILIKOJIbI, K MCIOJb30BAHUIO 3TUX JOCTUKEHUU B
JIPYTUX HayKaX, TEXHOJOTHUAX, chepax IKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHWEM JYXOBHBIX I[EHHOCTEH POCCHICKOro Hapoaa; CcHOPMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MOBEJICHUS], CBA3aHHOIO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH)KEHUN HAyKU M JIEATEIbHOCTBIO YYEHOIO; OCO3HAHHWEM JIMYHOIO BKJIaJa B IOCTPOCHHUE
YCTOWYUBOTO OYIyIIEro.

JcTeTHYecKoe BOCIUTAHUE:

ACTETUYECKUM  OTHOIIEHHWEM K  MHUPY, BKJIIOYas  OCTETHKY  MaTeMaTUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pPEIICHW, pacCyKICHUH; BOCHPUUMYUBOCTBIO K
MaTE€MaTUYE€CKUM acClleKTaM pPa3IuyHbIX BUJIOB UCKYCCTBA.

PDu3nyeckoe BOCIUTAHUE:

c(hOpMUPOBAaHHOCTHIO YMEHHUS TNPUMEHATH MaTEeMaTUYECKHE 3HaHUS B HMHTEpecax
3I0POBOTO M 0e301MacHOro o0pas3a >KU3HU, OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY 3/I0POBBIO
(3mopoBOE MUTaHHE, COATAHCUPOBAHHBIN PEXXUM 3aHATUNA M OTHAbIXA, PETyJspHas Quinueckas
AKTUBHOCTH); (PU3MUECKOTO COBEPIIECHCTBOBAHUSA, MPHU 3aHATUSAX CIIOPTUBHO-03JJ0POBUTEIBHON
JEATENbHOCTHIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPYIY, OCO3HAaHUEM IIEHHOCTH TPYAOJIIOOUS; MHTEPECOM K Pa3ITUYHBIM
chepam mpodecCHOHABHON JEATebHOCTH, CBSI3aHHBIM C MAaTEeMAaTUKOW U €€ MPUIIOKCHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOp Oyayiel mpodeccun U pearn30BbIBaTh COOCTBEHHBIE
JKU3HEHHBIC TIUIaHbl; TOTOBHOCTHIO M CIIOCOOHOCTHIO K MAaTeMAaTHYECKOMY OOpa3oBaHUIO M
caM00Opa3oBaHUI0 Ha MPOTSHKEHUU BCEW JKU3HU; TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
pELIEHUH TPAKTUUECKUX 3a]]a4 MaTEMaTUYECKOM HAPaBICHHOCTH.

JK0JI0THYeCKOoe BOCTIUTAHME:

c(hOpMUPOBAHHOCTHIO DKOJIOTHYECKONW KYIbTYpbl, MOHUMAHHEM BIUSHHUS COLHMAIBHO-
PKOHOMHUYECKHX TPOILIECCOB HA COCTOSHWE MPHUPOJHOM U COLMAIBHOW Cpelbl, OCO3HAHUEM
rI00AbHOTO ~ XapaKTepa JKOJOTHYEeCKMX  MpoOjeM; OpHeHTalued Ha  MpPUMEHEHUE
MaTEeMaTHUYEeCKUX 3HAHUM JUIsl pelIeHUs 3a/7ad B 00JaCTU OKPYXKAIOIIEH Cpelibl, MIIaHUPOBAHUS
MOCTYTKOB U OIIEHKH X BO3MOXKHBIX TIOCIIEICTBUH JJII OKPYKAIOIIEH CPEIbI.

LleHHOCTH HAYYHOTI'O MO3HAHUS:

c(hOpMUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUSL HAYKH U OOIIECTBEHHON MPAaKTUKH, MOHUMAHHUEM MaTeMaTH4YEeCKON HaykHu Kak chepbl
YEJIOBEUYECKOMN JIEATEIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYMMOCTH JUJISl Pa3BUTHSI LIUBWIM3ALINM;
OBJIQJICHUEM SI3bIKOM MAaTE€MaTUKM M MaTEMAaTHYECKON KyJIbTypOW KakK CpPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYIIECTBISTh MPOEKTHYID U  HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBHUIYaJIbHO U B TPYyIIIE.

METAINIPEJIMETHBIE PE3YJIBTATDBI

MeranpenMeTHbIe pe3ybTaThl OCBOCHHS MPOTPAMMBbI Y4eOHOTO TpeamMeTra «MareMaTtukay
XapaKkTEepPU3yIOTCS  OBJAJICHUEM  YHUBEPCAIBHBIMU  HO3HABAMENAbHBIMU  OelUCmBUIMU,
VHUBEPCATIbHOIMU —~ KOMMYHUKAMUBHLIMU — OCUCMBUAMY,  VHUBEPCANbHLIMU  PecyIMUSHbIMU
OelcmeusiMu.

1) Vuueepcanonvie noznasamenvhule oeticmsus, obecneyusarom Gopmuposarue 6A308blx
KOZHUMUBHBIX NPOYECco8 00VHarwuxcs (0c8oeHue Memooo8 NO3HAHUS OKPYICAOWe20 MUpa,
npuMeHenue 102U4eCKUX, UCCAe008aAMeNbCKUX Onepayuil, yMeHuti pabomams ¢ ungopmayuetl).



Ba3oBbIe Jornueckue qeicTBUA:

BBISIBJISITh M XapaKTEPU30BaTh CYLIECTBEHHbIE NMPU3HAKM MAaTEMATHYECKHX OOBEKTOB,
NOHATUH, OTHOIICHWH MEXAY MOHSATHAMH;, (POPMYIHPOBATH OINpPENEICHHUS MOHATUH;
yCTaHaBJIMBATh CYIIECTBEHHBIN MTPU3HAK KJIacCU(PUKALMKU, OCHOBAHUS AJsl 0000LIeHUS U
CPAaBHEHMS, KPUTEPUU IIPOBOAMMOIO aHAJIN3a;

BOCIIPUHUMATDH, (POPMYIUPOBATh M IMPEOOPA3OBHIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpHIIATENbHbBIE, €AUHIUYHBIC, YaCTHBIC U 00IINE; YCIOBHEIE,

BBISIBJISITh MaTeMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpeyus B (akTax,
JAHHBIX, HAONIOJIEHUSAX W YTBEPKACHUSX; Mpe/iaraTb KpPUTEPUH AJisl BbISBICHUS
3aKOHOMEPHOCTEMN U IMTPOTUBOPEUHIA;

JIeJ1aTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, NE€AYKTUBHBIX M HMHIYKTHUBHBIX
YMO3aKJI0YeHUH, YMO3aKI/IIOUEHUH 110 aHaJIOTUH;

IPOBOAUTH CAMOCTOATENBHO JOKA3aTeIbCTBA MAaTEMATUUECKUX YTBEPXKACHUN (TpsMble
U OT TIPOTHBHOIO), BBICTPaUBAaThb AapryMEHTAllI0, [PUBOAUTH NPUMEPHl MU
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BHIBOJIBI;

BbIOMpaATh CcHoco0 penieHUs y4yeOHOW 3anayu (CpaBHHUBAaThb HECKOJBKO BAapUAHTOB
penieHusi, BbIOMpaTh HamboJee MOAXOJAIINI ¢ Y4ETOM CaMOCTOSITENbHO BbIAECIEHHBIX
KPUTEPUEB).

ba3oBble HcciienoBaTeJIbCKHE JeHCTBHA:

UCIIONB30BaTh ~ BOMPOCHl ~ KaK  HCCIENOBATEIbCKHMH  HMHCTPYMEHT  TO3HAHWS;
dbopmynupoBaTh BOMPOCH], (PUKCUPYIOIIUE MPOTHUBOpPEUHE, MpOoOJIeMy, yCTaHABIUBATH
UCKOMOE U JlaHHOe, (OpMHpPOBATH THUIIOTE3Y, APTYMEHTHUPOBATH CBOKO IO3HIIHIO,
MHEHUE;

MPOBOJIUTh CAMOCTOSATENIBHO CIJTAHUPOBAHHBIA OSKCIEPUMEHT, UCCIEAOBaHUE TIO
YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBeKTa, SBJIEHUS, IMpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN Mk 1y 00BEKTaMH, SIBICHUSMHU, TIPOLIECCAMU;
CaMOCTOSITEIFHO  (OPMYNHUpPOBATH  OOOOIIEHHST U  BBIBOABI MO  pe3yJbTaTam
MPOBEACHHOTO HAOJIOJCHUS, UCCIEAOBAHUS, OLICHMBATH JOCTOBEPHOCTh IMOIYYEHHBIX
pPE3yABTATOB, BEIBOJAOB U 000OIICHHUIA;

MPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IMPOIIECCa, a TAKKE BBIIABUTATh MPEIIOI0KECHHUS
0 €ro pa3BUTHH B HOBBIX YCJIOBHUSX.

PabGora ¢ undgopmanueii:

BBISIBJIATh Ae(PULUNTH MH(OPMAIMK, JaHHBIX, HEOOXOAUMBIX JJIsi OTBETAa Ha BOMIPOC U
JUIsl pELIeHMs 3aa4u;

BbIOMpaTh MHGPOpPMAIMI0 M3 MCTOYHUKOB DA3JIMYHBIX THUIIOB, AHAJIW3UPOBATH,
CUCTEMAaTU3UPOBATh M HHTEPIPETUPOBATh MHPOPMALMIO PA3IMYHBIX BHJIOB U (GopM
IPE/ICTAaBICHUS;

CTPYKTYpHpOBaThb HMH(OpPMALMIO, MpPEJICTaBIATh €€ B  pa3IMuHbBIX  (opmax,
WITIOCTPUPOBATh TpapUueCcKy;

OLICHWBATh HAAEKHOCTh HH(MOPMALMU TIO CAMOCTOSATENBHO C(HOPMYITUPOBAHHBIM
KPUTEPUSIM.

2) VuusepcanvHvle KOMMYHUKGMUEHblE Oelicmeus, 0Oecneyusam cghopmuposaHHoCms
COYUATILHBIX HABLIKO8 00YYAIOUJUXCSL.
Oo0menue:

BOCIIPUHUMATH M (POPMYJIUPOBATH CY)KJIEHUS B COOTBETCTBUU C YCIOBHSMH M LEISAMHU
oOlIeHUs; SICHO, TOYHO, TI'PaMOTHO BBIpaXaThb CBOIO TOYKY 3pEHUS B YCTHBIX U
MIMCbMEHHBIX TEKCTaX, AaBaTh MOSACHEHUS IO XOAY pEUICHUs 3aJayd, KOMMEHTHUPOBATh
IIOJIyYEHHBIN pE3yJIbTaT;



B X0Jie 00CYXJICHHS 33aJaBaTh BOMPOCH MO CYHIECTBY 00CYKAaeMOW TeMbl, TPOOIEMBI,
pemaeMon 3a1a4M, BEICKa3bIBaTh MJI€H, HAIICJICHHBIE HAa MOWCK PEIICHUS; COMOCTABIATD
CBOM CYXXACHHUSA C CY)KICHUSIMH IPYTUX YYaCTHUKOB IHAIOTa, OOHAPYKUBATh Pa3INune
U CXOJCTBO MO3UIMH; B KOppeKTHOH Qopme (opMyanpoBaTs pasHOIJacus, CBOU
BO3pakKEeHUS;

NPEJCTABIATh PE3YIbTAThl PEHICHUs 3a[a4d, HKCIEPUMEHTA, MCCIECIOBAHUSA, MPOCKTA;
CaMOCTOSATEIBHO BBHIOMpATh (HOpMAT BBICTYIUICHHS C Y4YETOM 3aJay MPE3eHTALUU U
0COOEHHOCTEN ayIUTOPHH.

CoTpyaHn4yecTBo:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW ¥ MHAUBUAYAJIbHOU pabOTHI IPU
pelieHny y4eOHBIX 3aja4; MPUHUMATh 1€ COBMECTHOW JESTEeNbHOCTH, MJIaHUPOBATH
OpraHU3aIMi0 COBMECTHOM paboOThI, pachpenensTh BUIbI padoOT, JOTrOBApUBATHCH,
00CyXIaTh TIPOIIECC B pe3yJbTaT padoThl; 0000IaTh MHCHHS HECKOJIBKHX JIIOJICH;
y4acTBOBATh B TPYMIIOBBIX (opMax paboThl (0OCyxIeHusI, 0OMEH MHEHHI, «MO3TOBbBIE
MITYPMbI» U UHBIC); BBIITOJHITH CBOIO YaCTh pa0OTHI U KOOPAWHUPOBATH CBOU JICHCTBHSI
C APYTMMH 4YICHAMH KOMAaHJIbl; OIICHUBATh KAYECTBO CBOETO BKJIaJia B OOIIHUNA MPOIYKT
10 KpUTEPUSIM, CPOPMYIUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBHUSI.

3) Vnusepcanvnvie pecynamuensle oeticmsus, obecneuusaiom gopmuposanue cmviCl06bIX
YCMAHOBOK U IHCUSHEHHBIX HABbIKOE TUYHOCTNU.

Camoopranm3anus:

COCTaBJIATh IUIaH, AJITOPUTM pEIIEeHUs 3aladyd, BbIOUpPATh CIIOCOO pelIeHUs ¢ Y4ETOM
UMEIOILIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEHM, apryMEHTUPOBATh U KOPPEKTHUPOBATH
BapUaHThI PEeLIEHUH ¢ Y4ETOM HOBOM MH(pOpMaLIUU.

CaMOKOHTPOIIb:

BJIQJICTh HAaBBIKAMHM TIO3HABATEIbHOW peIIEKCHU KaK OCO3HAHMSI COBEPIIAeMbIX
JNEHUCTBUM M MBICIUTENBHBIX IPOLIECCOB, HMX PE3yJIbTAaTOB; BIAAETh CIOCOOAMU
CaMOIPOBEPKH, CAaMOKOHTPOJSI Ipoliecca M pe3ysibTaTa pEelIeHHs] MaTeMaTU4ecKOi
3a/7a4y;

NPEABUAETh TPYIHOCTHU, KOTOPBbIE MOTYT BO3HUKHYThH IPU PEILICHUU 3a/Ja4d, BHOCHUTH
KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAUJIECHHBIX
OIIMOOK, BBIABIEHHBIX TPYIHOCTEN;

OIICHMBATh COOTBETCTBUE pe3yJibTaTa WEIM M YCIOBHUSIM, OOBSCHATH MPUYUHBI
JNOCTHXKEHUSI WM HEJOCTIKEHHUS pe3yJbTaTOB JAESITENIbHOCTH, HAXOIUTh OIIUOKY,
J1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI

10 KJTACC

Yurtath U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBaTh NOHATHSIMU: CpeHee apudMeTnueckoe, MeInana, HaubobIlee, HAauMEHBIIIEe
3HaUY€HHE, pa3MaxX MacCUBA YUCIIOBBIX JaHHBIX.

OnepupoBaTh TOHSATUSIMH: CIyYalHBIH DKCHEPUMEHT (OMBIT) M CiIy4yallHOe COOBITHE,
AJIEMEHTApPHOE COOBITHE (PIIEMEHTAPHBIM HMCXOJM) CIYYalHOTO OMbITA; HaXOJWTh BEPOATHOCTU B
OTBITAX C PAaBHOBO3MOKHBIMH CIIYYalHBIMU COOBITUSMH, HaXOJIUTh U CPABHUBATH BEPOSTHOCTH
COOBITHI B U3YYCHHBIX CIyYalHBIX IKCIIEPUMEHTAX.

Haxomuts u dopmynupoBaTh COOBITUS: TIEpecEUCHHE U OOBEIWHEHHE NaHHBIX COOBITHH,
coObITHE, TMPOTHBOIOJIOKHOE JaHHOMY COOBITHIO; IOJIb30BAThCS AMarpamMmamMu ODiiepa u
dbopMyIIoH CIOXKEHUS BEPOATHOCTEH MPHU PEIICHUH 3a]1ad.



OnepupoBaTh NOHATUSMHU: YCIIOBHAs BEPOSITHOCTb, HE3aBUCHUMBbIE COOBITHS; HAaXOIUTh
BEPOSITHOCTH C IIOMOILBIO IIPABUJIAa YMHOKEHMs, C [IOMOLIBIO IEPEBA CIy4aiHOTO OIBITA.

[TpuMeHsATP KOMOMHATOPHOE MPABUIIO YMHOKEHUS IIPU PELICHUHU 3a/1ad.

OnepupoBaTh TNOHATUSMHU: HCIBITAHUE, HE3aBUCUMBIE HCIBITaHUSA, CEpUs MCIBITAHUMH,
ycrex M HeyJaada; HaXxOJUTh BEPOSTHOCTH COOBITUH B CEpUM HE3aBUCHUMBIX HCIBITAHUHA 10
NIEPBOTO YCIEXa; HAXOANUTh BEPOSITHOCTU COOBITHI B CEpUU UCTIBITAaHUN bepHyin.

OnepupoBaTh MOHATHUSAMH: ClydallHas BEJIWMYMHA, pACIPEIEICHUE BEPOSATHOCTEH,
JuarpaMMa paclpeesIeHHus.

11 KJIIACC

CpaBHUBaTh BEpPOSITHOCTH 3HAYEHUUN CIIy4ailHOM BEJIMYMHBI IO PACIPECICHUIO WU C
ITOMOUIBIO JUArpaMM.

OnepupoBaTh TMOHATUEM MATEMATHYECKOrO OXKHAAHUSA, NPUBOAUTH MPUMEPHI, KakK
MPUMEHSIETCS MaTEMATUYECKOE OXWJAHHWE CIIyYalHOW BEJIMYMHBI HAXOJUTh MaTEMATHYECKOE
0’KUJAHUE M0 TAHHOMY PacCIpEIEICHHUIO.

HmeTp nipesicTaBaeHUE O 3aKOHE OOJIBIIUX YUCEN.

HNmeTp npeacTaBieHne 0 HOPMaAJIbHOM pacipeeICHHUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KUJIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM
NporpaMmabl

KoandecTBO 4acosB

Bcero

KonTposbHble
padoTbI

IIpakTHyeckue
padoTbI

JIEKTPOHHbIE
(uu¢possbIe)
oOpa3oBaTeJibHbIE

pecypchbl

HpeI[CTaBJICHI/IC JAaHHBIX M OIIMCAaTCIbHAasA
CTaTUCTHKA

CryyaiiHble ONBITHI U CIIy4aiiHbIE
COOBITHS, OIIBITHI C PABHOBO3MOKHBIMU
3JIEMEHTAPHBIMHU UCXOJaMH

Onepanuu HaJl COOBITUSIMH, CIIOKEHUE
BEPOATHOCTEN

Y cnoBHas BEPOSATHOCTb, JEPEBO
CIIy9aifHOTO OTIBITa, (DOPMYIIa OTHOU
BEPOSATHOCTH M HE3aBUCUMOCTb COOBITUI

OneMeHThl KOMOMHATOPUKH

CepI/II/I MOCJIEAOBATEIbHBIX UCIIBITAHUM

CrnyyaliHbple BEJIMYMHBI U PacpeIesIeHUs

(o< EN o) WEV)]

O0001IeHE ¥ cCUCTEMATU3aIMs 3HAHUNA

hn N W

OBIIEE KOJIMYECTBO YACOB I1O
[NPOI'PAMME




11 KUIIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMPOrpaMMbl

KoaunuecTBO 4acos

Bcero

KonTposbHbIe
padoThI

IIpakTHyeckue
padoThI

DJIEeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

MaremaTnueckoe
OKHJIaHUE
CIIy4alHOU
BEJIMYHHBI

Hucnepcus n
CTaHAApTHOE
OTKJIOHEHHUE
CIIy4alHOU
BEJIMYHUHBI

3aK0H OOJIBIINUX
qucell

HenpepriBHbie
CIIy4ailHbIe
BEJIMYHUHbI
(pacmipeneneHus)

Hopmanbsnoe
pacrpeneneHus

[ToBTOpEHNE,
00001IeHne u
CUCTEMaTH3aIHs
3HAHUU

19

OBILEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

34




OueHOI-lele maniepuaiivl.

Bapuanr 1

1.

10. PemmTe HEpaBEeHCTBO:

YacTtb 1

OcTpble yTiibl TPSMOYTOJIBHOTO TPEYTOJIbHUKA PaBHBI 84° 1 6°.
HaiinuTe yron Mexmay BEICOTOM U MEIMAHOM, MPOBENEHHBIMU U3
BEPILIUHBI PAMOTo yria. OTBET JalTe B rpajaycax.

N V7187
HaiinuTe 3HaueHHe BRIpOKCHUS %5

4 1 2\/6 [0 [0
HaiinuTe sinx, ecim cos x =— < H 180° <x <270

Haiinure momaas 60KOBOW MOBEPXHOCTH MPABUILHON MIECTHYTOIBHON
IPU3MBI, CTOPOHA OCHOBaHUsI KOTOpPOH paBHa 5, a Beicota — 10. N

Haiinute kopens ypaBHeHus Vv—13 — 4x = 2

KaxxaoMy 13 ueThIpéX HepaBeHCTB B JIEBOM CTOJIOLIE COOTBETCTBYET OJIHO U3 PEUICHHI B TPaBOM
cToJ01e. Y CTaHOBUTE COOTBETCTBUE MEXKIY HEPABEHCTBAMU U UX PEIICHUSMHU.

HEPABEHCTBA PEILIEHUA
A)x?—3x—4>0 1) (—o0; —1]
B)x2—3x—4<0 |2)(—o0; 1] U [4; +0)
B)dx +4 <0 3) [—1; 4]

) 0,5%x—2>0 4) [4; +o0)

BrummTe B mpuBeEHHYIO B OTBETE TAOIHITY O] KaXI0H OYKBOH COOTBETCTBYIONIYIO ITUGPY.

A b B I

Hayunas kongepenus npooautcs B 3 nHs. Beero 3ammanupoBano 50 10ki1af0B: B IEpBbIid JSHb
— 18 noknaznos, ocTanbHBIE paclpeleieHbl HOPOBHY MEXy IHAMU. [lopsanok noknanos
orpenensercs cay4daifHbIM oopa3zoM. KakoBa BepoATHOCTB TOTO, YTO A0KIa mpodeccopa M.
OKa)KeTCs 3aIlJIAHMPOBAHHBIM Ha MOCTIEIHUHN JIeHb KOH(pepeHInn?

ABTOMOOUIIH pa3roHseTCs Ha MPSIMOJIMHEHHOM yJ4acTKe II0CCE C IOCTOSHHBIM YCKOPEHUEM a =

4500 xm/9?. CkopocTh v (B KM/4) BEIYUCIISIETCS TI0 popMmyie v = v 2la, rae [ — mpoieHHbII
aBTOMOOMIIEM yTh (B KM). Haiiaure, CKOIbKO KHIIOMETPOB MIPOEAET aBTOMOOMIIb K MOMEHTY,
KOTJ]a OH Pa3roHUTCS A0 CKOPocTH 90 KM/4.

Yactb 2

a) Pemmmte ypaBHeHue 3cos2x — 5sinx + 1 =0;

< 51
0) HaiimuTe Bce KOpHH 3TOrO ypaBHEHUs, IPUHAICKAIIE OTPE3KY [7‘[; ?].

6—5x—4x2
2227 5.
6+5x+4x2



Bapuanrt 2

1.

10. Pemnre HEpaBEeHCTBO:

Yacts 1

VYron Mmexay OUCCEKTPUCOM U MeTMaHOi MPSMOYTOJILHOTO
TPEYroJbHUKA, IPOBEAEHHBIMHU U3 BEPILIMHBI IPSIMOTO yIja, paBeH
19°. Halinute MEHBIIMH yroJl IpsIMOYTOJIbHOT'O TPEYTOJIbHUKA.
Ortser naiite B rpagycax.

310-¥16

HaiinuTe 3HaueHuE BhIpAXKEHUS 7

o -1 o °
Haiinure tgx, ecnu cos x = Neri u270° <x <360

Haiinure 60koBoe pedpo MpaBUILHOM YETHIPEX YT OJIBHOM MPU3MBI, €CITU |
cTopoHa €€ ocHOBaHHUs paBHa 20, a muioma e mopepxHoctu 1760. s

Haiinure xopenb ypaBHenus V14 — 5x = 3

Kaxnomy u3 4eTbIpéx HEpaBEHCTB B JIEBOM CTOJIOIIE COOTBETCTBYET OJHO M3 PEIICHUH B IPAaBOM
cTonlue. YCTaHOBUTE COOTBETCTBUE MEXKY HEPABEHCTBAMU U UX PELICHUAMHU.

HEPABEHCTBA PEILIEHWA

A) x? < 144 1) (—o0; +00)

B)x* > — 144 2) HeT penIeHU

B)x% > 144 3) [-12; 12]

N x% < — 144 4) (—o0; —12] U [12; +00)

BrummTe B mpuBeEHHYIO B OTBETE TAOIHITY O] KaXI0H OYKBOH COOTBETCTBYIOMIYIO ITUQPY.

A b B I

Konkypc ncnionnureneit nposogutcs B 5 nHei. Beero 3asBineno 60 BBICTYNIIEHUH — IO OTHOMY OT
Ka)XJIOM CTpaHbl, y4acCTBYIOLIEH B KOHKypce. Mcnonnurens u3 Poccuun yyactByer B KOHKypcee. Bee
BBICTYIUICHHUS [IOPOBHY PacHpeesIeHbl MEKIY KOHKYPCHBIMH IHAMU. ITopsaoK BeICTYyIIIEHUI
ornpenensercs xxepedbEBKoi. KakoBa BepoSATHOCTB, YTO BBICTYIUICHHUE HCTIONHUTENS 13 Poccun
COCTOMTCSI B TPETHUH JI€Hb KOHKYypca?

ABTOMOOUIIH pa3roHsAeTCs Ha MPSIMOJIMHEHHOM y4acTKe II0CCE C MOCTOSHHBIM YCKOPEHUEM

a (B kM/4?). CKOpocTb Vv (B KM/4) BBIYHCIsIETCs 110 popmyite v = v2la, rae I — mpoiiieHHbIi
aBTOMOOMIIEM yTh (B KM). Haiinure yckopeHue, ¢ KOTOphIM JOJDKEH JIBUTATHCS aBTOMOOHIIB,
yT00BI, mpoexas 0,9 kM, nmpuodbpectu ckopocth 90 kM/4. OTBeT HaiiTe B KM/4.

Yactb 2

a) Pemmre ypaBHenue: 2cos2x — 8sinx +3 =0
3
0) YKkaxuTe KOPHH 3TOT0 YpaBHEHHS, TPUHAISKALIHE OTPE3KY [7”, 37‘[].

5+2x+4x2
5-8x—4x%2



YYEBHO-METOJUYECKOE OBECIIEYEHUE ObPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI JIA YYEHUKA

1.

Maremartuka. «Anredpa 1 Hadasa MatemMaTu4eckoro ananusa 10 — 11 kmace». YueOHUK
11 00111e00pa30BaTENbHBIX OpraHu3aluii, 0a30BbIN U YIITyOJICHHBIH YPOBHU, aBTOPHI:
1. A.Amamos, FO.M.Konsrun, M.B.Tkauésa, H.E.®énoposa, M.N.111abyHuH.
Matematuka. «I'eometpust 10 — 11 kinace». YueOHUK 11 00111€00pa30BaTEIbHBIX
opraHuzaiui, 6a30BbIi U yrayoieHHbI ypoBHH, aBTOpHI: JI.C.ATanacsH, B.®.
Kamommes, O.1".Ilo3nsk, JI.C. Kucenéna.

Maremartuka. «BeposTHOCTh U cTaTucTHKa» 10 kimacc. YueOHUK 6a30BbIN U
yriyoNn€HHbBIN YpOBHH, aBTOpHl: bynnmoBud E. A., bByneraes B. A.

Martematuka. «BeposaTHOCTh 1 cTatucTuka» 11 kimacc. YueOHUK 6a30BbIi 1

yriyosn€HHbINA YpOBHU, aBTOpHl: byHnnumoBudy E. A., Bynerues B. A.

METOJUYECKHUE MATEPUAJIBI JUUIA YUUTEJIA

MU PPOBBLIE OBPA30OBATEJIbHBIE PECYPCBI 1 PECYPChI CETU UHTEPHET

https://edsoo.ru/

https://resh.edu.ru/subject/

https://obrazovanie.1c.ru/products/school/

https://ege.sdamgia.ru/

https://100ballnik.com/
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