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MOSCHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa u Hadaia MaTeMaTHIECKOTO
aHanm3a» 0azoBoro ypoBHs mis obydarormuxcs 10 —11 xmaccoB paspaborana Ha
ocHoBe DeniepansbHOroO roCyAapCTBEHHOTO0 00pa30BaTeIbHOTO CTaHAApTa CPETHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
IPEIbSIBISIEMBIX K MAaTeMAaTUYECKOMY OOpa30BaHHIO, U TPATUIUI POCCHICKOTO
oOpa3oBanusi. Peanuzanus mporpamMmbl OOECHEUYMBAET OBJAJEHUE KIIIOYEBBIMU
KOMITETEHLIUSIMHU, COCTABJIIOIIMMU OCHOBY JJIsi CAMOPAa3BUTHUSI M HEMPEPHIBHOTO
00pa3oBaHusl, IEJIOCTHOCTh OOLIEKYIBTYPHOTO, JUYHOCTHOTO U MO3HABATEIILHOIO
Pa3BUTHS JIMYHOCTH O0YYaIOIIUXCH.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havana MaTeMaTH4YEeCKOrO aHANIM3a» SIBJSIETCS OJAHUM U3
HauOosee 3HAYMMBIX B MPOTrpaMMe CTapIied IIKOIbl, MOCKOJbKY, C OIHOMU
CTOPOHBI, OH OO€CNEeUYMBAET MHCTPYMEHTANbHYIO 0a3y Il H3Yy4eHUs BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroll CTOPOHbI, (OPMUPYET JIOTUUECKOE U
aOCTpakTHOE MBINIJICHUE Yy4YalluXcsi Ha YpOBHE, HEOOXOAMMOM MJii OCBOEHUS
KypcoB HH(OPMATUKH, OOIIECTBO3HAHUS, HMCTOPHUM, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca y4alllMecs OBJIAJEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOMU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHHSI B MaTEMaTHUYECKO dopMe.

Kypc anreOpbl n Hauyan MaTreMaTHYEeCKOro aHaliu3a 3aKJaJIbIBa€T OCHOBY IS
YCIICITHOTO OBJAJEHUS 3aKOHAMHU (U3UKH, XHUMUHU, OHOJOTHUH, NOHUMAHUSA
OCHOBHBIX TEHJICHLMI 53KOHOMHUKM M OOIIECTBEHHOW JKW3HH, I103BOJIAET
OpUEHTHUPOBATHCA B COBPEMEHHBIX HHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJb30BaTh MX B MOBCEAHEBHOM KU3HU. B TOXE BpeMs OBIIaJICHHE
aOCTpakTHBIMU M JIOTUYECKH CTPOTMMH MaTE€MaTHYEeCKMMH KOHCTPYKUHUSMU
pa3BUBAaE€T YMEHHWE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTD
YTBEPXKACHUS, UCIIOJIBb30BaTh 0000IIEHNE U KOHKPETH3AIUI0, abCTparupoBaHue u
aHaJIOruIo, POPMHUPYET KPEaTUBHOE U KPUTHUUECKOE MbIlUIeHHe. B xone nzyueHus
anreOppl M HayaJl MaTeMaTUYECKOro aHajiu3a B CTaplied IIKOoJe Yydyalluecs
NOJIy4alOT HOBBIM OMNBIT pEIICHHS MPUKIAIHBIX 3a4ad, CaMOCTOSITEIBHOIO
NOCTPOEHUSI MaTeMaTUYECKUX MOJENEN pEaIbHbIX CUTyalud W MHTEpPIpEeTaluu
MOJIYYEHHBIX  pELICHWH, 3HAKOMATCA C  NOpUMEpaMH  MaTeMaTUYECKHUX
3aKOHOMEpPHOCTE B MNPUPOJE, HAYKE H B MCKYCCTBE, C BbIIAIOMIMMUCA
MaTeMaTUYECKUMU OTKPBITUSMH U KX aBTOPAMH.

Kypc obnagaer 3HAUMTENbHBIM BOCIUTATENIbHBIM MOTEHIIMATIOM, KOTOPBIN
peannzyeTcsl Kak 4epe3 y4eOHbI maTepuani, CoCOOCTBYIOMINNA (OPMUPOBAHUIO
HAy4YHOTO MHUPOBO33PEHMS, TaK M dYepe3 creuuuky ydeOHON IesTeabHOCTH,



Tpebyroleit CaMOCTOATEIILHOCTH, AKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIIEHTPAalM¥ BHUMAaHUs U OTBETCTBEHHOCTH 34 ITOJIyYEHHBINA PE3YJIbTAaT.

B ocnoBe metomuku oOyueHus anreOpe M HauyajgaM MaTeMaTUYECKOTO
aHaJIN3a JIEKUT AESITEIbHOCTHBIN PUHIUI 00YUEHMUSL.

Crpykrypa Kypca «AnreOpa 1 Hayanaa MaTeMaTUYECKOTO aHAJIN3a» BKIKOYAET
CIEAYIOUIME COAEPKATEINBHO-METOANYECKHE JIMHUM: «Yucila W BBIYHCICHHSY,
«Dyakmuun  u - rpadukm»y, «YpaBHeHMS U HepaBeHCTBa», «Hauwama
MaTeMaTH4ecKoro asHamusa», «MHoxectBa M JorMka». Bce OCHOBHBIE
COZIEPKATENBHO-METOANYECKUE JIMHUM H3Y4YaroTCs HA MPOTSHKECHUU JBYX JIET
oOyudeHusl B cTaplleil LIKOJE, €CTECTBEHHO JOIOJIHASL APYr Apyra U MOCTEINEHHO
HAChIIAsCh HOBBIMM TE€MaMHU W pasaenaMu. JIaHHBIM Kypc  SABISIETCS
UHTETPAaTUBHBIM, IIOCKOJIbKY OOBEIUHSET B cebe CcoAepKaHhHe HECKOIbKHX
MaTeMaTUYECKUX JUCLHUIUIMH: ajre0opa, TPUTOHOMETPHS], MAaTEMAaTUYECKUI aHaAIIU3,
Teopusi MHOXKeCcTB U Jp. [lo Mepe Toro kak ywamiuecs OBJIAZEBAlOT BCE Ooiee
IMIMPOKUM MATEMATUYECKUM armapaToM, Y HUX MOCJIEeI0BaTEIbHO POPMUPYETCS U
COBEpPLICHCTBYETCSI YMEHUE CTPOMTh MATEMATUYECKYI0 MOJENb PEATBbHOU
CUTyalluu, TNPUMEHSITh 3HaHUA, TOJYy4YeHHbIE B Kypce «AnreOpa u Hayana
MaTEMaTHYECKOTO aHaJIN3ay, JUIsl PEIICHUS CaMOCTOATEIbHO CHOPMYIMPOBAHHON
MaTEeMaTU4YEeCKOM 3a/1auy, a 3aTEM UHTEPIPETUPOBATH MOJyUYECHHBIN PE3yJIbTaT.

CopepxxarenbHO-MeTOAMYECKas JIMHUAA «HUucna U BBIYMCIECHUS) 3aBEPIIACT
(¢bopMUpOBaHNE HABBIKOB UCIHOJIB30BAHUS ACHCTBUTEIbHBIX YHUCEN, KOTOPOE ObLIO
HA4YaTo B OCHOBHOM IkoJie. B crapmiell mkose oco0oe BHUMaHHUE YIENSIETCA
(OpMUPOBAHNIO TPOYHBIX BBIYUCIUTENBHBIX HAaBBIKOB, BKJIOYAIOUIMX B ce0s
UCIIOJIb30BaHUE pAa3IMUYHBIX (OpM 3amucu JEHCTBUTENIBHOTO 4YHCIA, YMEHHE
pPallMOHAJIBHO BBINOJHATh JIEUCTBUS C HHUMH, Je€JaTh NPUKUIKY, OLICHUBATH
pe3ynpTaT. OOydarommecss MOMY4YalOT HAaBBIKU MPUONMKEHHBIX BBIYUCICHHM,
BBIMIOJIHEHMsI JEHCTBUM C YHWCJIAMM, 3allUCAaHHBIMM B CTaHAapTHOW (opme,
VCITOJIB30BAHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAXKCHUM.

JIuHnsa «YpaBHEHHs M HEPABEHCTBA» PEAIM3YETCS HA NPOTSHKEHUH BCETO
oOydeHHss B CTapuieil MIKoJie, MOCKOJbKY B KaXXKIOM paszfesie IporpaMMmbl
NPEIYCMOTPEHO PELIEHHE COOTBETCTBYIOIMX 3afad. OOydaromuecs: OBIAJeBatOT
pa3IMYHBIMM METOJAMM PELIEHUS LEJbIX, PAlUOHAIBHBIX, HWPPALUOHAIBHBIX,
[OKAa3aTeNbHbIX, JIOTApU(PMUUECKUX UM  TPUTOHOMETPUUYECKUX  YPABHEHMH,
HEPABEHCTB U UX cucTeM. [loydeHHbIe yMEHNs HCTIOJIB3YIOTCS IIPU UCCIIEA0BAHNN
(GYHKIMI ¢ MOMOUIBIO MPOU3BOIHOM, PEHICHUH MPUKIAAHBIX 3a7ad U 3a7ad Ha
HaxXOXJECHWE HaumOOJBIIMX W HAaUMEHbIIMX 3HaueHu ¢yHkouu. JlaHHas
coJlep)KareibHasl JIMHUSA BKJIKOYAeT B ce0d Takke (QOpMUPOBAHUE YMEHUU
BBIMOJHATh pacdy€rsl Mo (opMysiaM, IpeoOpa3oBaHUsl LENbIX, PalMOHAIbHBIX,
VUPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUM, A TAaKXKE BBIPAXKCHUU,



COJlepKallMX CTerneHn u Jjorapudmel. brnarogaps u3yudeHuio anreOpandecKkoro
MaTrepuaja  MPOMCXOAWT  JAJbHEWIIEE  Pa3BUTHUE  AITOPUTMHYECKOTO U
aOCTPakTHOTO MBILIUICHUSA YydYaliuxcs, (OPMHUPYIOTCS HAaBBIKH JEITYKTUBHBIX
paccyxaeHuid, paboOTl C  CUMBOJBHBIMM  (OpMaMu,  IPeICTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTEN B BHJI€ PAaBEHCTB M HEPABEHCTB. Anredpa
npenigaraeT 3(QQPEeKTUBHbIE WHCTPYMEHTBI JJIi pELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 337a4, HATJSAIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKHU.

ConepxarenbHo-MeTOMYecKass JMHUSA «DYHKIMM U TpaduKu» TECHO
NIEPEIUIETAETCS C IPYTUMH JINHUAMU Kypca, IOCKOJIBKY B KAKOM-TO CMBICIIE 3a1aET
IIOCJIEN0BATENBHOCTD V3Yy4YECHHUS Marepuraa. N3yuenune CTEIICHHOMU,
MOKa3aTeIbHOM, JIOTapU(PMUIECKON U TPUTOHOMETPUUECKUX (PYHKIIHI, UX CBOWCTB
U rpaduKOB, UCIOIb30BaHUE (PYHKUMU NI pelIeHus 3ahad U3 JpYrux y4eOHbIX
IIPEIMETOB U PEANBHON KU3HHM TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM aHAIU30M,
TaK W C pEIIeHHEeM ypaBHEHHWH U HepaBeHCTB. llpu 3TOM Oo0iblIOe BHUMaHHE
ynensieTcs: GopMHpPOBaHUIO YMEHUSI BBIpaKaTh (POpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMH BEJIMYMHAMHU, HCCIEAO0BATh MOJYYCHHbIE (PYHKIHMH, CTPOUTH HUX
rpaduku. Matepuan 3TOl cOAepKaTENbHON JIMHUM HAlLlEJEH Ha pa3BUTHE YMEHUMN
Y HABBIKOB, IIO3BOJSIIOIIMX BBIPAXAaTh 3aBUCHUMOCTH MEXIy BEJIMYMHAMHU B
pa3nuuHOi (dopMe: aHAMUTHUECKOH, rpaduueckoil u cioBecHoil. Ero msyuenwue
CHOCOOCTBYET Ppa3BUTHUIO aNTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
00001IEHNIO U KOHKPETU3ALMH, UCTI0JIb30BAHUIO AaHAIOTUH.

CopnepxarenpHas nuHuA «Hadana MareMarndeckoro aHaiau3a» I03BOJISET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKUX, TaK M NMPUKIAIHBIX 3a7ad,
JOCTYMHBIX 00YYarOMIMMCsl, Y KOTOPBIX MOSBISIETCS BO3MOXKHOCTD MCCJIEIOBATh U
cTpouTh rpadukud (YHKIUN, ONpEAeNsATh HX HauOOJbIIMNE W HAUMEHBIINE
3HAYEHUs, BBIYUCIATH IUIOWAaad (UIyp U OOBEMBI TEJl, HAXOAUTh CKOPOCTH U
YCKOpPEHMs IIpoleccoB. JlaHHas colep:KaresbHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOEHUS MAaTEMAaTHYECKHX MOJEJIEU peaabHbIX CHTYalHM,
HaxXO0JICHUS HAWIYYIIETO PELIEHHs B IPUKIANHBIX, B TOM YHCJIE COLMAIBHO-
HDKOHOMUYECKUX, 3aJadax. 3JHAKOMCTBO C OCHOBAMU MaTEMATHYECKOIO aHAIN3a
CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (POPMAIBLHO-IOTHYECKOIO U KPEATUBHOTO
MBILUIEHUS, (POPMHUPOBAHUIO YMEHHMIl pACIIO3HABATH IMPOSIBICHUS 3aKOHOB
MaTeMaTHKd B HayKe, TEXHHKE M HcKyccTBe. OOywaromiyecss Y3HAIOT O
BBIJAIOIINXCSL PE3YyJIbTATaX, ITOJIYYEHHBIX B XOJE€ PA3BUTUS MATEMATUKH Kak
HAyKH, U UX aBTOpax.

CopeprxarenbHO-MEeTOAMYECKas JTUHUSA «MHOXKECTBA U JIOTMKa» B OCHOBHOM
IIOCBSLIIEHA  JJIEMEHTaM  TEOPUM  MHOXKECTB. [€OpETHKO-MHOKECTBEHHBIC
IIPEACTABICHNs MPOHU3BIBAIOT BECHh KyPC IIKOJBHOM MATEMATHUKH W IPEIJIararoT



Haubosee YHUBEPCATbHBIN SA3bIK, OOBEIUHSIIONINM BCE Pa3/Iebl MAaTEMATUKH U €€
IPWIOKEHUH, OHU CBSI3BIBAIOT PA3HBIE MATEMATUYECKUE NUCLUUIUIMHBI B €IUHOE
uenoe. 1loatoMy BaXHO JaTh BO3MOXKHOCTH IIKOJIBHUKY ITOHUMAaTh TEOPETHUKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHOM MAaTEMaTUKM M MCIOJIb30BAaTh €ro I
BBIPAKECHUSI CBOUX MBICIICH.

B kypce «Anrebpa u Hayala MaTeMaTHYECKOrO aHAJINU3a» MPHUCYTCTBYIOT
TAK)K€ OCHOBbI MAaTE€MaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(OopMUPOBATh HABBIKH MOCTPOEHUS MOJIETIEN peabHbIX CUTYyalLUi, UCCIIEIOBAHUS
ATUX MOJEJEH C MOMOULIbI0 ammapaTa aiaredpbl U MaTeMaTHUYECKOIo aHajau3a U
MHTEPIPETALUK NIOJyYCHHBIX PE3yNbTAaTOB. Takue 3aJaHus BIUIETCHBI B KaXKAbIH
U3 pa3ziesioB IPOrpaMMbl, MOCKOJBKY BECh MaTEpHall Kypca IIUPOKO UCHOJb3YETCs
JUISl peLeHus] IPUKJIAAHBIX 3a1a4. [Ipu pemeHun peasbHbIX NPAKTUYECKUX 3a7a4
ydalecs: pa3BUBAalOT HAOIIOAATEIBbHOCTh, YMEHHUE HAXOAWTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCMOJIb30BaTh AHAJIOIHMIO, 0000IIATh U KOHKPETU3UPOBATH
npobsieMy. [lesTenbHOCTh MO (HOPMHUPOBAHMIO HABBIKOB PEIICHHUS MPHUKIAIHBIX
3aJa4 OpraHU3yeTCs B MPOIECCe M3YUEHHs BCEX TeM Kypca «Anredpa u Hayana
MaTEMaTUYECKOTIO aHAIU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOGHOM muiaHe Ha HW3ydYeHHE Kypca aiareOpbl M Havyal MaTeMaTHYeCKOro
aHaju3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 yaca B Henento B 10 kiacce u 3 Jaca B
Henemo B 11 kmacce, Bcero 3a nBa roga ooydenust — 170 gacos.



11 KIIACC

Yucnaa v BBIYMCICHUSA

Harypanbubie u nensie yncina. [Ipu3Haku 1eJIMMOCTH LENBIX YUCEN.

CreneHb ¢ paMOHAIBHBIM NTOKa3aresieM. CBOMCTBA CTENIECHH.

Jlorapu¢m uucna. JlecaTnyHble U HATypajbHbIE JOrapu(MBbI.

YpaBHeHUS U HEPABEHCTBA

[TpeoOpa3zoBanue BbIpax)eHH, COIEPIKALIUX JOTapru(MBbI.

[IpeoOpa3oBaHre BBIpAXKEHUN, COAEPKAIIMUX CTENEHH C PaAlUOHAIBHBIM
IIOKa3aTeJIEM.

[Ipumeps! TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YPaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

Cucrembl TUHEHHBIX ypaBHEHUU. PellleHne NpUKIAaIHbIX 33a4 C NOMOILBIO
CHUCTEMbI JIUHEHHBIX YPABHEHUM.

CucreMbl M COBOKYITHOCTH PALlMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[Ipumenenne  ypaBHEHHMM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3a/ad U 3a/Jad U3 Pa3IUYHbIX OO0JacTell HayKu MU peajbHOU
KU3HU.

DyHKUMH U TPaPuKHU

®Oynkuua. Ilepuoguueckue  QyHkuuu. [IpoMexyTku  MOHOTOHHOCTH
¢byHkuu. MakcumyMbl U1 MUHUMYMBbI (GyHKIuu. HaunbGonbliee w HauMmeHblee
3HaYeHHe (PYHKIINU HA IPOMEXKYTKE.

Tpuronometrpryeckue QyHKIUH, UX CBOWCTBA U TPapUKH.

[TokazarenbHast u gorapupmMuyeckas GyHKIUU, UX CBOWCTBA U IpaUKH.

Hcnonp3oBanue rpadukoB (YHKIMA A7 pelIeHUs] YPaBHEHUN W JTMHEHHBIX
CHCTEM.

Hcnons3oBanue rpadukoB (yHKUMNA Ui HCCIAENOBAHUS TPOIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HMUKAIOT NpPU PEUICHUM 3a1ad U3 APYIMX Y4eOHbIX
IIPEIMETOB U PEATIbHOU KU3HH.

Hayaja MaTeMaTH4ecKOro aHajmn3a

HenpepriBable ¢pyHKIIMU. MeToa HHTEPBATIOB 7Sl PELICHHS] HEPABEHCTB.

[IpousBonnass  ¢yHkuuu. ['eomerpuyeckuii ©u  (QU3MUYECKUNA  CMBICT
MIPOU3BOIHOM.

ITpousBogHble  2neMeHTapHbIX  QyHKIUE.  Dopmynbl  HaXOXACHUA
IIPOM3BOJHON CyMMBI, MPOU3BEICHUS U YaCTHOTO (DYHKIIUH.

[TpumeHeHne MPOU3BOIHON K UCCIENOBaHUIO (QYHKIMII HA MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxieHne HanbobIIero 1 HauMEHbIIEro 3Ha4eHNus (PyHKIUU Ha
OTpE3KeE.



[IpumeHnenre TPOM3BOMHON [JIi HAXOXKICHHUS HAWIYUIIEro peIIeHUus B
OPUKIAIHBIX 3aJayax, [JJs ONpENENeHUs CKOPOCTH Tpolecca, 3aJaHHOTrO
bopmynoit uiu rpadpuKoMm.

[TepBooOpazHas. Tabnuia mepBooOpa3HbIX.

WNHuterpan, ero reoMeTpuyeckuii W (Quanueckuid cMbIca. Berunciienue
uHTerpana no popmyne Herorona—JleitOnuna.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue yqe6H0r0 npeamMcTa «Martemartuka» JOJIZKHO oOecrneynBaTh
AOCTHXKCHHUC HA YPOBHEC CPCAHETO O6HI€FO O6paBOBaHI/I$I caeayromux JNIYHOCTHEIX,
MCTAIPCAMCTHBIX U IIPECAMCTHBIX O6paBOBaTeHBHBIX PE3YyJIbTAaTOB!:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yueOHOro TMpeaMmeTa
«MaremMaTnka» XapaKTEpU3yIOTC:

['paxx1aHCcKOE BOCIIUTAHHUE:

c(OPMUPOBAHHOCTHIO TPAKTAHCKON MO3UIUU 00YYAIOIIErocs KaKk aKTUBHOTO
U OTBETCTBEHHOTO UYJieHAa POCCHIMCKOrOo OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (YHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SBIICHUM,
NporeAyp TpaxIaHCKOro ooOmiecTBa (BbIOOPBI, OMPOCHl MU TIp.), YMEHHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMU HWHCTUTYTaMHM B COOTBETCTBUM C HX
(GYHKIMSMU 1 Ha3HAUYCHUEM.

[TaTproTHyecKoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKOMN TPaXKAAHCKON MACHTUUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIEMY POCCUMCKOM MaTeMaTHUKH, IIEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUAM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MaTEMaTUYECKOU IIKOJIBI,
K HCIOJIb30BAHUIO ATHX JOCTHKEHHMM B JPYrHX HayKax, TEXHOJOTHUAX, chepax
HKOHOMMUKHU.

JIyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHMUS:

OCO3HAaHHEM JTyXOBHBIX LIEHHOCTEN POCCHUICKOTO HapoJa;
c(OpPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO  IOBEACHUA,
CBA3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JOCTHXKEHUIN HAYKU U JIEATEIbHOCTHIO
y4€HOr0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OYyAYIIETroO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajay, peleHnu, pacCyXICHUN;
BOCIIPUMMYHMBOCTBIO K MATEMATHYECKUM aCEKTaM pa3Iu4HbIX BUIOB HCKYCCTBA.

Pu3nueckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO yMEHHUSI TPUMEHATh MaTEMaTUYECKWE 3HAHUSA B
MHTEpecax 3J0poBOro u 6€30macHoro oopasa >KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBbIO (3710pOBO€ MUTAHUE, COATTAHCUPOBAHHBIN PEKUM 3aHSATUU U

OT/IbIXa, peryisipHas ¢buznueckas AKTUBHOCTB); buznyecKoro
COBEPILIEHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-030POBUTEILHON
JeSITeTIbHOCTBIO.

TpyoBoe BociuTaHue:



TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IEHHOCTU TPYAOJIIOOMS; MHTEPECOM K
pa3nuuHeiM  chepam  MpodecCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ TPWIOKEHUSIMH, YMEHHEM COBEpINAaTh OCO3HAHHBIA BBIOOD
Oynymeid mnpodeccur U peanr30BbIBATH COOCTBEHHBIE KU3HEHHbIC IIAHBI;
TOTOBHOCTBIO W  CHOCOOHOCTBIO K MaTeMaTUYeCKOMy OOpa3oBaHUI0 U
caM00Opa30BaHMI0 Ha MPOTSKEHUH BCEM JKU3HU; TOTOBHOCTBHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUYECKUX 3a/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO IKOJOTUYECKOM KYJbTYpbl, MOHHUMAHUEM BIMSIHUS
COLMAJIbHO-D)KOHOMHUYECKUX IPOLECCOB HA COCTOSIHUE MPUPOIHOW M COLUAIBHOU
CpeIbl, OCO3HAHMEM TJI00ATBPHOTO  XapakTepa JKOJOTUYECKUX  MpodiieM;
OpHEHTAallMe HAa MPUMEHEHHWE MAaTeMaTHYECKUX 3HAHUW JUIsl PEIICHUs 3a/ad B
00JIacTH  OKpyKaloleld cpelbl, IUJIAHUPOBAHHUS TOCTYNKOB UM OLEHKH HX
BO3MO>KHBIX MTOCIEACTBUN JJIs1 OKPYKAIOIIEH CPEJIbI.

[{eHHOCTH HayYHOTO O3HAHUSA:

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSI HAYKH W  OOIIECTBEHHOW MPAKTHKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeJOBEYECKOM IesTeNbHOCTH, STaloB €€
pa3BUTHS M 3HAYMMOCTH Uil PA3BUTHS LHUBWIM3ALMH; OBJAJCHUEM SI3BIKOM
MaTeMaTUKU U MAaTeMaTUYECKOW KyJIbTypOW Kak CpPEIACTBOM MO3HAHUSI MHUPA;
TOTOBHOCTBIO OCYILECTBIISATh IMPOEKTHYI0 M HCCIIEIOBATENbCKYIO JESITEIbHOCTD
VWHJUBUAYAJIBHO U B IPYyMIIE.

METAINIPEIMETHBIE PE3YJIBTATHI

MerarnpeagMeTHbIE PE3YJIbTAThl OCBOCHMS MPOrpaMMbl Y4E€OHOTO MpeaMera
«Marematuka XapaKTEPUIYIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OeliCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUGHBIMU
0elcmBUAMU, YHUBEPCATIbHBIMU Pe2YIIMUBHBIMU OelCMBUIMU.

1)  Vuusepcanvnuvie = nosmaeamenwvmvle  Oeticmsus,  obecneuusaom
Gdopmuposanue 6a308blX KOSHUMUBHLIX HNPOYECCO8 00yYaowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYJHCaAlowe2o  mMupa;,  NpUMeHeHue  J102U4eCKUX,
UCCTIe008aMENbCKUX ONepayull, yMeHutl pabomams ¢ ungopmayueti).

ba3oBele jornueckue AeUCTBUSA:

e BBIBIISITh U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKA MAaTEMAaTUYECKUX
00BEKTOB, MOHATHUHA, OTHOIIEHUWA MEXIY MOHATHAMU; (DOpPMYyIUPOBAThH
OTIpeNIeTICHUs]  MOHATWN;, yCTAHABIMBATH CYIICCTBEHHBIM  TMPU3HAK
KJIacCU(pUKALMU, OCHOBAHMUSA HJii OOOOIICHHS W CpPaBHEHUS, KPUTEPHUH
IIPOBOJIMMOTI0 aHAJIN3A;



BOCIIPUHUMATh, (OpMyIuUpoBaTh MW  TPEOOpPa30OBBIBATH  CYXKJICHUS:
YTBEPAUTEIbHbIE W OTPHUIIATEIbHBIC, CAMHUYHBIC, YaCTHBIE W OOIIHE;
YCIIOBHBIC;

BBISIBJIAITH ~ MAaT€MaTHMYeCKUME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npotuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKACHUSIX;
npemsiaraTh ~ KPUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHM, YMO3aKIIIOUEHH 110 aHAIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNIbCTBa MaTEeMaTUYECKUX
YTBEPXKICHUNA (TPSMBIE U OT MPOTHBHOTO), BHICTPAUBATH apTyMEHTAITUIO,
MPUBOJUTHh TPUMEPHl M KOHTPIPUMEPHI, O0OOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJbI;

BBIOMpATh CIOCOO pelieHuss y4eOHOM 3ajmaun (CpaBHMBATh HECKOJBKO
BApUAHTOB peIIeHUs, BHIOUpPATh HauboIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrie HCCICAO0BATCIbCKHUC I[GflCTBHH:

UCIIONIb30BaTh BOTMPOCHI KaK HMCCIEA0BATEIbCKUN MHCTPYMEHT MO3HAHUS;
dbopMyIupOBaTh BOIPOCH], (UKCHUPYIOIIKME MPOTUBOPEUUE, MPOdIEMY,
yCTaHaBAMBAaTh HCKOMOE€ W  JaHHOe, (OpMUPOBATH  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

IPOBONTH CaMOCTOSITEIIEHO CTUTaHUPOBAHHBIH AKCIIEPUMEHT,
UCCJICIOBAaHUE TI0 YCTAHOBIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTro
o0beKTa, SBJICHHS, TMPOIECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BbeKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIIICHNS W BBIBOJBI TIO PE3yIbTaTamM
NPOBEAEHHOTO HAOIONCHUSA, WCCIIEIOBaHMS, OIEHUBATH JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

MIPOTHO3WPOBATh BO3MOXXHOE DPAa3BUTHE MPOIECCA, a TAKXKE BBIJIBUTATH
MIPEATOIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIOBHSIX.

PaboTa ¢ uadpopmanueii:

BBISIBIIATh JIePUIMTHI UHPOPMALIUU, TAHHBIX, HEOOXOJUMBIX IS OTBETa
Ha BOIIPOC U JJIsI pELLICHHUS 3a]1a4u;

BBEIOMpAaTh  WHGOPMAIMIO W3  HCTOYHUKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTaBICHUS;

CTPYKTYpPUPOBaTh HHPOPMALIUIO, MPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WTIOCTPUPOBATh Tpaduuecky;



e OIICHUBATH HaAEKHOCTD uHbopMaIuu o CaMOCTOSITENIEHO
chopMyITUPOBAHHBIM KPUTEPHSIM.

2)  VuusepcanvHvie KOMMYHUKAMUGHble  OelCmeus, 00ecnevusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO01ienue:

e BOCIpUHUMATh U (GOPMYIUPOBATH CYXKACHHS B COOTBETCTBUHU C
YCIIOBUSIMU U TIEJISIMH OOIICHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX U MHUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS T10
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATh MOJYyUYEeHHbIN pe3yJIbTaT;

e B XO0/€ 00CYXXJI€HUS 33]]aBaTh BOIPOCHI [0 CYIIECTBY 00CYX IAEMOIl TEMBI,
npo0JieMbl, penraeMoi 3a/1a4uu, BbICKa3bIBaTh UJI€U, HAIICJICHHBIE HA TIOUCK
pEIICHHs; COMOCTaBISATh CBOM CYXKIEHHUS C CYXKICHHUSIMH JIPYTUX
YYaCTHUKOB JHanora, OOHapy»KMBaTh pa3linuvMe W CXOJICTBO IMO3UIIMIA; B
KOppEeKTHOU popme hopMyaupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS,;

e TMPEACTABIATh  PE3yNbTAThl  PENICHUS  3aJadd,  OKCIEPUMEHTA,
UCCIIEIOBAHMSI,  TMPOEKTa;  CAMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C y4ETOM 3a/1a4 MPE3CHTALUU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHUYECTBO:

e IOHMMATh U  HCIOJB30BATh  MPEUMYIIECTBA  KOMAHIHOH U
WHIUBUATyAIbHON pabOThI PH pENICHNH YU4eOHBIX 3a/1a4; IPUHUMATH 11EITh
COBMECTHOM JESTENIbHOCTH, IUIAHUPOBAaTh OPraHU3alUI0 COBMECTHOM
paboThI, pacrpeaensTh BUAbl padoT, JOrOBapUBaThCs, 00CYXKIaTh IPOLIECC
U pe3yJibTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIIOJIEH;

e Y4acCTBOBAaTh B IPyNMOBBIX popMax paOOThl (00CYXACHUSI, OOMEH MHEHUH,
«MO3TOBBIE TITYPMbD» W WHBIE), BBIMOJHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JPYTUMU WIEHAMHA KOMAaH/IbI,
OIICHMBATh KA4YECTBO CBOETr0 BKJAJa B OOILIUN MPOAYKT MO KPUTEPHSM,
c(hopMyTUPOBaHHBIM YYaCTHUKAMU B3aUMOJCHCTBUSI.

3) YHhueepcanonvie  pezynamuenvle oelicmausl, obecneyusarom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUYHOCTIU.
Camoopranuzanus:

COCTaBJIATH IJIaH, aJITOPUTM PELICHUs 3a/laui, BEIOUPATh CIIOCO0 pelIeHus ¢
y4€TOM MMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEU, apryMEHTUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PELICHU ¢ y4ETOM HOBOM MH(OPMALIHH.

CaMOKOHTpOJIb:

e BIAACTh HAaBBIKAMU IIO3HABATEIbHON pediaexkcuu Kak OCO3HaHUS
COBEpILAEMBIX JCHCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3yJIbTATOB;
BIaJeTh CHoco0aMu CaMONpPOBEPKH, CAaMOKOHTpOJIA Tpolecca u
pe3yJnbpTaTa perieHusl MaTeMaTH4eCKON 3a/1auH;



e MPEABUAECTH TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IIPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENCTB, TaHHBIX, HAMIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OILICHMBAThb COOTBETCTBHE pe3yJbTaTa LEJIU M YCIOBUSIM, OOBICHATH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTW)KCHUS PE3YJbTAaTOB IEATEIIBHOCTH,
HAXOJMUTh OIIMOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

OcBoenune yueOHOTO Kypca «AnreOpa ¥ Hadajga MaTEMAaTHYECKOTO aHATH3a»
Ha YpPOBHE CpeIHero oOIIero oOpa3oBaHUsl JTOJDKHO OOecrnedyuBaTh JOCTUXKEHUE
CJIEIYIOLIUX MPEIMETHBIX 00pa30BaTENbHBIX PE3yJIbTATOB:

11 KIIACC

Yucnaa v BBIYMCICHUSA

OnepupoBaTh MNOHATUSMHU: HATypaldbHOE, LEJIOE€ YHUCIO; HCIOJIb30BATh
IIPU3HAKH JEJIMMOCTH LEIBIX YUCEII, PA3JIOKEHUE YMCIIa HA MPOCThIE MHOYKUTEIIN
JUISL PELIEHUS 3a/1a4.

OnepupoBaTh MOHATHEM: CTETIEHD C PALMOHATBHBIM ITOKA3aTEIIEM.

OnepupoBaTh MOHATUSIMU: JOrapu(p™m 4HcCia, ECITHUYHBIE U HATypajbHbIE
JoTapu(MBbI.

YpaBHeHMS U HEPaABeHCTBA

[IpumensaTp cBoOMcTBa CTemeHW Ui NIPeoOpa3oBaHUsl  BBIPAKECHUI;
ONEPUPOBATh MOHATHUAMU: IOKA3ATEIbHOE YPAaBHEHHE WM HEPABEHCTBO; pEIIATh
OCHOBHBIE THUIIbI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoimonusaTe mpeoOpa3oBaHUs  BBIPAXKEHMI, COAEP)KALIUNX JOrapuMsl;
ONEepUPOBATH MOHATUAMHU: JIOTAPU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBI€ TUIIBI IOTAPU(PMHUUECKUX YPAaBHEHUI U HEPABEHCTB.

HaxoauTe pemenust mpocTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NMOHATHUSMHU: CUCTEMA JIMHEHMHBIX YPABHEHHN U €€ pELICHUE;
VCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUU I PEIIEHNs NPAKTUYECKUX 3a1a4.

Haxonute pemeHus nmpocTenmmx CUCTEM M COBOKYIMHOCTEW palMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallud Ha $3bIKE aireOpbl, COCTaBIATh
BBIDQKECHUS, YPaBHEHHUS, HEPAaBEHCTBA M CHUCTEMbI [0 YCIOBHUIO 3aJayH,
UCCJIEI0BATh MIOCTPOECHHBIE MOJIENH C UCIOJIb30BAaHUEM annapara aareOpslL

DOyHKIUMN U TPAPUKH



OnepupoBaTh MOHATUSAMH: TEpUOAUYECKass  (QYHKLIUA, TPOMEKYTKU
MOHOTOHHOCTH (DYHKUMH, TOYKH OKCTpemMyMa (yHKUMH, HauOomubliee U
HauMEHbIllee 3HAYeHHUA (QYHKIUU Ha TMPOMEKYTKE; HCIONb30BaTh UX A
uccie10BaHus GyHKIUH, 3aJJaHHOMN rpaduKoMm.

OnepupoBaTh MOHATUAMH: TpadUKU TMOKA3aTENbHOM, Jorapu@muyeckoil u
TPUTOHOMETPUUYECKUX (DYHKIUH; N300paXkaTh UX Ha KOOPAMHATHOM TIIOCKOCTH H
UCITOJIB30BATh JJI PELIEHUS] YPABHEHUI U HEPABEHCTB.

N3o06paxkath Ha KOOPJWHATHOM TUIOCKOCTH IpadUKH JMHEWHBIX YpaBHEHUU
Y UCIIOJIb30BaTh UX I PELICHUS] CUCTEMBI JIMHENHBIX YPABHEHUM.

Hcnonb3oBath rpapukd QyHKIUH Ui UCCIENOBAaHUSA MPOIECCOB U
3aBHCHUMOCTEH U3 IPYruX y4eOHBIX TUCHUIUINH.

Havana maTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHATUSIMHU: HENPEPbIBHAS (QYHKLUS; TPOU3BOAHAS (DYHKIIMH;
UCITI0JIb30BATh TEOMETPUUYECKUM U (PU3UUECKUI CMBICI MPOU3BOIHOM ISl pellIeHUs
3amad.

HaxoauTh npou3BoHbIE 31€MEHTAPHBIX (QYHKIINI, BEIYUCIATH POU3BOIHBIE
CYMMBI, IPOU3BEACHHUS, YACTHOTO (DYHKIUH.

Hcnonb30BaTh NPOU3BOAHYIO AJI UCCIIEIOBAaHUS (PYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI, TPUMEHSThH PE3yJIbTAThl UCCIIEI0OBAHUS K MOCTPOCHUIO TPa(PUKOB.

Hcnonb30BaTh MPOU3BOAHYIO JUIA HAXOXKACHHS HAWIYUIIEro pEIICHHs B
IPUKIAAHBIX, B TOM YUCJIE COUMAIbHO-3KOHOMUYECKHX, 3a1a4ax.

OnepupoBaTh MOHATUSIMHU: TEpBOOOpa3HasT W  HUHTErpay; TMOHUMATh
reOMETPUYECKUN U (PU3NUECKUN CMBICI UHTErpaa.

Haxonuth mepBooOpa3Hble 3JIEMEHTAPHBIX (PYHKIUHN; BBIYUCISATH UHTETpall
no popmyne Herorona—Jleiouua.

Pewate nmpukiiagHbele 3aa4d, B TOM YHUCJE COLMAIBHO-3KOHOMUYECKOTO U
bu3nUecKoro xapakrepa, CpeJICTBaMi MaTeMaTHUYECKOTO aHaJIn3a.



11 KITIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iejioB U TeM (undposbie)
KonTpoabubie IIpakTuueckue
n/n NporpamMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
CremneHb ¢ palliOHATBHBIM ITOKa3aTEIEM.
1 [TokazarenpHas ¢pyHkums. [TokazarensHbIe 12 1 bubmorexa HOK
YHIIHA. https://m.edsoo.ru/f11c4afd
YpaBHEHHUS U HEPABEHCTBA
Jlorapudmuueckas KIIUSL.
2 JIOFapI/IiMI/I‘ICCKI/Ie q)y:BIfeHm u 12 bubmorexa [TOK
P yp https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Tpuronomerpuueckue GyHKIMA U UX
3 rpa(bmcn T EII‘OHOMGT(bIZ‘-IGC]f(I/Ie 9 1 bubmmorexa HOK
p P p https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Bbubnuoreka [IOK
4 I1 i I 24 1
POMSBO/IHAA. LIPHMCHEHHE POH3BOMHON https://m.edsoo.ru/f11c4afd
5 HMHaTerpan u ero npuMeHEHU 9 buGnnorexa LIOK
p p https://m.edsoo.ru/f11c4afd
Bbu6nmuoreka [IOK
6 C 7 12 1
HCTCMBL YPaBHCHHIH https://m.edsoo.ru/f11c4afd
7 HartypanrpHbIe U LieIbie Yuciia 6 bubmorexa LOK
yp H https://m.edsoo.ru/f11c4afd
2 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 13 ) Bbubnuoreka [IOK
3HaHUH https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




11 KITACC

Ne KoauuecTBO YacoB 1 DJIeKTPOHHbBIE
ara
KounTpou IpakTHue uugposbIe
Tema ypoka Bce usyue
n/ bHbBIE cKHe st o0pa3oBaTe/IbHbI
ro
I padoThbI padoThbI e pecypchl
Crerens ¢ but6mmoreka [{OK
1 palOHaIbHBIM 1 04.09.20 https://m.edsoo.ru/a
oKa3artejieM 24 52939b3
but6moreka [{OK
y 05.09.20 _
2 CgoiicTBa CTENEHH 1 https://m.edsoo.ru/ff
24 601408
ITpeoOpazoBanue
. but6mmoreka [{OK
BBIpa)KCHUH, 06.09.20
3 1 24 https://m.edsoo.ru/3
conepantux 87248
paloHaIbHBIC CTETICHH
ITpeoOpazoBanue
N but6moreka [{OK
BBIpQKCHUH, 11.09.20
4 1 24 https://m.edsoo.ru/3
conepantux 43c6b64
paloHaIbHBIC CTETICHH
ITpeoOpazoBanue
N but6mmoreka [{OK
BBIPpQKCHUH, 12.09.20
5 1 24 https://m.edsoo.ru/4
coACprRatiX 064d354
palMoHaIbHBIC CTCTICHH
[TokazarenbpHbIE bubnuoTexa [{OK
6 YpaBHEHUS U 1 13.09.20 https://m.edsoo.ru/b
HEPaBEHCTBA 24 €76320¢
[TokazarenbHbIC bubnuorexa [{OK
7 YpaBHEHUS U 1 18.03.20 https://m.edsoo.ru/3
HEpPaBEHCTBA 24 d408009
Iloxa3arenbHEIC bubnunorexa [IOK
8 YpaBHEHUS U 1 19.03.20 https://m.edsoo.ru/b
HEpPaBEHCTBA 24 d5ff0ec
Iloka3zarenbHble bubnunorexa [IOK
9 YpaBHEHUS U 1 20.09.20 https://m.edsoo.ru/c
HEpPaBEHCTBA 24 ebf10c6
IlokazarenbHble bubnunorexa [IOK
10 YpaBHCHHS H 1 25.09.20 | https://m.edsoo.ru/5

HEpaBEHCTBA

36de727




24

Iloxa3arenpHas but6mmoreka [IOK
11 ¢byHKLUs, €€ CBOWCTBA U 26.09.20 https://m.edsoo.ru/8
rpaduk 24 5bc8132
Kontponbnas padora mo
teme "CTeneHs ¢ 27.09.20
panuoHaJILHBIM 24
IIOKAa3aTeIICM. but6mmoreka [IOK
12 ITokazarensHas https://m.edsoo.ru/5
dyHkums. 8e8e2f2
[TokazarenbHbIE
yYpaBHEHHUS U
HepaBeHCTBA"
bubmunoreka LIOK
02.10.20 _
13 Jlorapudm uncna https://m.edsoo.ru/3
24 €3230d4
Hecarnunbie 1 bubmuoreka [IOK
14 HaTypajbHbIE 03.10.20 https://m.edsoo.ru/1
sorapudmpl 24 e€a72162
[IpeobpazoBanue
- 04.10.20 bubmuoreka [IOK
15 P ’ ” https://m.edsoo.ru/d
coJIeprKalnx 2481 54c
sorapupmMbl
[IpeobpazoBanue
. bubnunorexa LIOK
BBIpa)KCHUH, 09.10.20
16 24 https://m.edsoo.ru/4
coJieprKaInx beffo3b
sorapudmpl
ITpeoOpazoBanue
- 10.10.20 bubnmoreka [JOK
17 P ’ " https://m.edsoo.ru/f
coJieprKaInx 13902d
sorapudmpl
ITpeoOpazoBanue
N but6mmoreka [IOK
BBIpQKCHUH, 11.10.20
18 24 https://m.edsoo.ru/f
coJieprKaInx adbSaas
sorapudmbl
Jlorapudpmuueckue bu6nuorexa [IOK
19 YpaBHEHUA U 16.10.20 https://m.edsoo.ru/3
HEPaBEHCTBA 24 034724
bub OK
20 Jlorapudmuaeckue nomorexa 11

https://m.edsoo.ru/7




YpaBHEHUA U 17.10.20  12ac2d9
HEPaBEHCTBA 24
Jlorapudpmuueckue bu6nuorexa [IOK
21 YpaBHEHUS U 18.10.20 https://m.edsoo.ru/9
HEPaBEHCTBA 24 e3f4bc9
Jlorapudpmuueckue bu6nuorexa [IOK
22 YpaBHEHUS U 23.10.20 https://m.edsoo.ru/1
HEPaBEHCTBA 24 Sbelcfb
Jlorapudmuueckas bubmmoreka [JOK
23 byHKIMS, €€ CBOMCTBA U 24.10.20 https://m.edsoo.ru/d
rpaduk 24 68bbe9d
Jlorapudmuueckas bubnmoreka [JOK
24 byHKIMS, €€ CBOMCTBA U 25.10.20 https://m.edsoo.ru/9
rpaduk 24 d102051
Tpuronomerpuueckue bubnmoreka [JOK
25 (GbyHKIMH, UX CBOMCTBA U 06.11.20 https://m.edsoo.ru/b
rpaduKu 24 eeff646
Tpuronomerpuueckue bubnmoreka [JOK
26 (byHKINH, UX CBOMCTBA U 07.11.20 https://m.edsoo.ru/d
rpaduKn 24 2¢4601b
Tpuronomerpuueckue bubnmoreka [IOK
27 (byHKINHU, UX CBOMCTBA U 08.11.20 https://m.edsoo.ru/b
rpaduku 24 a9da9%6d
Tpuronomerpuyeckue bubmmorexa [JOK
28 (GyHKINHU, UX CBOMCTBA U 13.11.20 https://m.edsoo.ru/2
rpaduku 24 4ab3c53
ITpumepsl bu6nuorexa [IOK
29 TPUTOHOMETPUYECKUX 14.11.20 https://m.edsoo0.ru/5
HEPABEHCTB 24 272b9al
[Tpumepsr bubmmorexa [JOK
30 TPUTOHOMETPUUECKHUX 15.11.20 https://m.edsoo.ru/0
HEPABEHCTB 24 ¢c837397
ITpumepsl bu6nuorexa [IOK
31 TPUTOHOMETPUYECKUX 20.11.20 https://m.edsoo.ru/e
24

HEPaBEHCTB

6e1901f




[Tpumepsr

bubnunorexa LIOK

32 TPUTOHOMETPUUYECKUX 21.11.20 https://m.edsoo.ru/0
HEPABEHCTB 24 903c75
Kontponbnas padora mo
teme "Jlorapupmuueckas
byHKIHS.

Jlorapudmuaeckue
Bbubnunorexa LIOK

33 YPABHCHIA 1 https://m.edsoo.ru/l
HepaBeHCTBa. Tpuronome 0130727
Tpuyeckue QyHKIUH U
170'¢
rpaduxu. Tpuronomerpu
YEeCKHe HepaBeHcTBa"

bubnunorexa LIOK

34 HenpepsiBable DyHKIIT https://m.edsoo.ru/4
03bfb0d

Meron UHTEPBAIIOB I bubmorexa OK

35 https://m.edsoo.ru/6
pEIIeHNs] HEPABEHCTB db0b423
Meron UHTEPBAIIOB I bubmorexa OK

36 https://m.edso0.ru/0
pEIICHUs] HEPABCHCTB adbeelb

bubnunoreka LIOK
37 [TpousBoaHas GyHKIUU https://m.edsoo.ru/0
731ad3d

Bbubnunoreka LIOK

38 [TpousBognas GyHKIIH https://m.edsoo.ru/7
23dd608

I'eomerpuueckuii u bubnmoreka [JOK

39 ¢bu3nvecKuil CMBICI https://m.edsoo.ru/6
MIPOU3BOAHOMN c8d36ff
I'eomerpuueckuii u bubnmoreka [JOK

40 (bUBUYECKU CMBICIT https://m.edsoo.ru/a
POU3BOJHOM 413ecad
TTpoussosHbie bubmoreka [IOK

41 . https://m.edsoo.ru/c
3JIEMEHTAPHBIX (QYHKIUN 755005
TpomsBoHbIe bubnmoreka [JOK

42 >IeMEHTAPHEX hyHKIHi https://m.edsoo.ru/1

4ab3cdb
[Ipou3BoaHast CyMMBI, bubnmoreka [JOK
43 IIPOU3BEICHHUS], YACTHOTO https://m.edsoo.ru/c

byHKIUH

1220552




[IpousBoHast CyMMBI,

but6mmoreka [IOK

44 MPOMU3BEICHUS], YaCTHOTO https://m.edsoo.ru/d
byHKIHi 5981201
[Ipou3BogHast CyMMBI, but6mmoreka [IOK

45 MIPOU3BEIEHHUS, YACTHOTO https://m.edsoo.ru/1
ynkunii de34d4d
[Ipumenenue
IIPOU3BOJIHOM K bu6nuorexa [IOK

46 UCCIIeIOBaHMIO (YHKITUI https://m.edsoo.ru/l
Ha MOHOTOHHOCTbH U 7af2df9
KCTPEMYMBI
[Ipumenenue
IIPOU3BOJIHOM K bu6nuorexa [IOK

47 UCCIIeIOBAHMIO (YHKITUI https://m.edsoo.ru/a
HAa MOHOTOHHOCTH U 8caSad4
KCTPEMYMBI
[Ipumenenue
IIPOU3BOJIHOM K bu6nuorexa [IOK

48 UCCIICIOBAHMIO (PYHKITUI https://m.edsoo.ru/0
Ha MOHOTOHHOCTbH U b41ledd
KCTPEMYMBI
IIpumeHeHue
IIPOU3BOJIHOM K bu6nuorexa [IOK

49 UCCIIeIOBAHMIO (yHKITUI https://m.edsoo.ru/c
Ha MOHOTOHHOCTH U af9bd2f
KCTPEMYMBI
Haxoxnenune
HanOOJIBIIIETO U bubmorexa HOK

50 https://m.edsoo.ru/f
HAUMEHBIIIETO 3HAYCHUS AcTRH05
(byHKIHN Ha OTpE3Ke
Haxoxnenue
HanOOJIBIIIETO U bubmorexa [IOK

51 https://m.edsoo.ru/f
HAUMEHBIIIETO 3HAYCHUS b6aSact
(byHKIHN Ha OTpE3Ke
Haxoxnenue
HanOOJIBIIIETO U bubmmorexa [OK

52 https://m.edsoo.ru/c
HAUMEHBIIIETO 3HAYCHUS ffebTes
(byHKIHMN Ha OTpE3Ke
Haxoxnenue
- bubnmoreka [JOK

53 https://m.edsoo.ru/d

HaMMEHBIIETO 3HAYCHHS
(byHKIHMN Ha OTpE3Ke

9469916




Haxoxxnenue
HanOOJIBIIETO U

but6mmoreka [IOK

54 N ero 3HATe https://m.edsoo.ru/a
HaWMEHBIIIETO 3HAYCHUS 415000¢
GbyHKIMHM Ha OTpE3Ke
Haxoxnenue
but6mmoreka [IOK
HauOOJIBIIIECTO U
55 . ero 3HATe https://m.edsoo.ru/8
HaWMEHBIIIETO 3HAYCHUS 6adcbfd
GbyHKIMHM Ha OTpE3Ke
IIpumeHeHue
MPOU3BOIHOMN ISt
HaXO0KJICHUS
HaWJTy4Ilero PeIIeHus B bubnmoreka [JOK
56 MPUKJIaJHBIX 3a7a4ax, https://m.edsoo.ru/1
JUISL ONIPENeICHUS 3205d80
CKOPOCTH TIPOIIECCa,
3alaHHOTO POpMYIOH
Wwin rpaguKom
Kontponbnas padora mo
; bubnunorexa LIOK
teme "[IpousBonHast.
57 " CHeHIE https://m.edsoo.ru/f
PUMEHEHIE 8ed5f99
MIPOU3BOTHOM
[lepBoobpaznas. bubnmoreka [JOK
58 Tabmuma https://m.edsoo.ru/d
epBOOOpa3HBIX 777edf8
[TepBooOpasnas. bu6muoreka [IOK
59 Ta6nmima https://m.edsoo.ru/3
epBOOOpa3HBIX 0c3697b
Wurerpau,
. but6mmoreka [IOK
Te€OMETPHUYSCKUN U
60 o it https://m.edsoo.ru/3
HM3UYCCKUN CMBICIT 91272c9
WHTEeTrpaia
Wurerpau,
. but6mmoreka [IOK
Te€OMETPHUYSCKUN U
61 o i https://m.edsoo.ru/d
HM3UYCCKUN CMBICIT 350fb5F
WHTErpana
WuTterpain,
. bu6mmoreka [IOK
TeOMETPHUYSCKUN U
62 o i https://m.edsoo.ru/0
HM3UYCCKUN CMBICIT 7ebd64b
WHTErpana
Brruucnenune uaTerpaia bubmuoreka [IOK
63 o ¢opmyre https://m.edsoo.ru/b

Herorona—JleitOauna

9b225¢3




Brrunciienne unrerpana

but6mmoreka [IOK

64 o ¢opmyre https://m.edsoo.ru/b
Hrrorona—JleiiOnumna 800deb4
Boruucnenue unTerpana bu6muoreka [IOK

65 o gpopmyne https://m.edsoo.ru/f
Hrrorona—JleiiOnumna 5eed075
Brruucnenue naTerpana bubmuoreka [IOK

66 o gpopmyne https://m.edsoo.ru/4
Hrrorona—Jleionuma 1dad31a

. but6mmoreka [IOK
CHCcTeMbI TMHEHHBIX

67 ABHEHH https://m.edsoo.ru/b

P 6482352
. but6mmoreka [IOK
CHCcTeMbI TMHEHHBIX

68 ABHEHH https://m.edsoo.ru/5
Yp ab83864
Pemrenne npukitagHbIx

but6mmoreka [IOK
3a/1a4 ¢ TOMOIIIBIO

69 CHCTEMEL THHOHHEIX https://m.edsoo.ru/a

. 4d65ee5
ypaBHEHU
Pemrenne npukitagHbIx
but6mmoreka [IOK
3a/1a4 ¢ TOMOIIIBIO
70 CHCTEMEL THHOHHEIX https://m.edsoo.ru/a
o a5962el
ypaBHEHU
Cucremsl 1
COBOKYITHOCTH I[EJTBIX,
palMOHATBHBIX, bu6muoreka [IOK

71 HUppalMOHAIBHBIX, https://m.edsoo.ru/4
MOKa3aTelIbHbIX, 8190472
JoTapu(PMUIECKUX
YpPaBHEHU U HEPABEHCTB
Cucremsl 1
COBOKYITHOCTH I[EJTBIX,
panMoHaIbHBIX, bubnunorexa LIOK

72 HWppalMOHAJIbHBIX, https://m.edsoo.ru/2
MMOKa3aTelIbHBIX, dbd3859
JoTapu(PMUIECKUX
YPAaBHEHUI U HEPAaBEHCTB
Cucremsl
COBOKYITHOCTH IIEJIbIX,

bubnunorexa LIOK
paInoHaIbHBIX,

73 DDAIHOHATEHELX https://m.edsoo.ru/7

ppatl : absd17e
MOKA3aTeIbHBIX,

norapuMUIECKUx




YPaBHEHUI U HEPABEHCTB

CucreMnl "
COBOKYIHOCTH LIEJIbIX,

palMOHATBHBIX, bu6muoreka [IOK
74 HUppalMOHAIIBHBIX, https://m.edsoo.ru/8
IIOKA3aTCIIbHBIX, 1cccfe9
JoTapu(PMUIECKUX
YpPaBHEHUN U HEPABEHCTB
Hcnons3oBaHue
rpadmKoB dyHKIMi 1T but6mmoreka [IOK
75 S Z:HGHHﬁ " https://m.edso00.ru/0
P P 39949bf
CHUCTEM
Hcnons3oBaHue
rpadmKoB dyHKIMi 1T but6mmoreka [IOK
76 S Z:HGHHﬁ " https://m.edsoo.ru/a
P P 7d95£79
CHUCTEM
[Ipumenenue
YPaBHEHUI, CUCTEM U
HEPABEHCTB K PELICHUIO bu6nuorexa [IOK
77 MaTeMaTHYECKHUX 3a1ad U https://m.edsoo.ru/c
3a7a4 U3 Pa3InYHbIX a878deb
obJacTelt HAyKu U
peanbHOM KU3HU
KonrponsHas pabora o
" but6mmoreka [IOK
teme "MHTerpan u ero
78 HouMererI. CHOTEMAL https://m.edsoo.ru/4
P o 71¢735b
ypaBHEHUM
HatypanbHble u nemnbie bu6nuorexa [IOK
79 YHclia B 33Jja4ax U3 https://m.edsoo.ru/3
peaNbHON KU3HU ceel327
HarypanbHbie u niensie bubmmoreka [JOK
80 YHclia B 33Jja4ax M3 https://m.edsoo.ru/a
peaNbHON KU3HU 35al131d
Harypanbablie u nienbie bubnmnoreka [JOK
81 YHClia B 3aJla4ax U3 https://m.edsoo.ru/e
peanbHOM KU3HU £10c49
bubnunoreka LIOK
[Ipu3Haku nenumoctu
82 S https://m.edsoo.ru/5
H 1696267
bubnunorexa LIOK
[IpusHaku geauMocTu
83 https://m.edsoo.ru/f

HOEJIbIX YUCCIT

ab81c0e




[IpusHaku geauMocTu

bubnunoreka LIOK

84 https://m.edsoo.ru/e
LIEJIBIX YHCENT Po6ed3
[ToBTOpEHHE,

but6mmoreka [IOK
0000111EHNE,

85 . https://m.eds00.ru/0
CHCTEMAaTHU3allHs 3HAHHH.

312c¢18¢
YpaBHeHust
[ToBTOpEHHE,

but6mmoreka [IOK
0000111EHNE,

86 . https://m.edsoo.ru/2
CHCTEMAaTHU3allHs 3HAHHH. AT 6]
YpaBHeHUs —
[IpomexyTounas bubnmoreka [JOK

87 arTecraums. Mtoropas https://m.edsoo.ru/e
KOHTpOJIbHAs paboTa 8b87729
[ToBTOpEHUE,

bubnunoreka LIOK
0000111eHNE,

88 S —— https://m.edsoo.ru/1

. ' bf2£b98
YpaBHeHUs
[ToBTOpEHUE,
bubnunoreka LIOK
0000111cHNE,

89 . https://m.edsoo.ru/9
CHCTEMAaTH3alMs 3HAHMIA.

c44cb6eca
YpaBHeHust
[ToBTOpEHUE,

bubnunoreka LIOK
0000111eHNE,

90 CHCTeMATIAA — https://m.edsoo.ru/3

HCTEMAaTH3alMsl 3HAHUIA. 172ad59
YpaBHeHust
[ToBTOpEHHE,
but6mmoreka [IOK
0000111eHNE,
91 CHCTeMATIAA — https://m.edsoo.ru/a
HCTEMAaTH3alysl 3HAHUIA. 26014cl
Hepapenctpa
[ToBTOpEHHE,
but6mmoreka [IOK
0000111eHNE,

92 . https://m.edsoo.ru/5
CHCTEMAaTH3alMs 3HAHMIA.

c45a60a
Hepapenctpa
[ToBTOpEHHUE,

but6mmoreka [IOK
0000111eHNE,

93 . https://m.edsoo.ru/l
CHCTEMAaTH3allHs 3HAHHH. 9304aba
Hepapenctpa
[ToBTOpEHHUE,

but6mmoreka [IOK
0000111EHHE,

94 https://m.edsoo.ru/c

cUCTeEMAaTH3al s 3HaHUN.

HepasencrBa

3d4b282




[ToBTOpEHHUE,
but6mmoreka [IOK
0000111eHNE,

95 CHCTeMATIAA — 1 https://m.edsoo.ru/a

WCTeMaTu3aIus 3H UHI/II/I. ~0bSadc
CucreMbl ypaBHEHHI
IToBTOpEHME,
but6mmoreka [IOK
0000111EHNE,
96 cite . 1 https://m.edsoo.ru/a
“CTeMaTH3aIus 3H21HI/II/I. 012476d
CucreMbl ypaBHEHHI
[ToBTOpEHHUE,
but6mmoreka [IOK
0000111EHNE,

97 . 1 https://m.edsoo.ru/d
CUCTEMaTHU3aIUs 3HAHHM. 620c191
OyHKIIUU
[ToBTOpEHHUE,

but6mmoreka [IOK
0000111EHNE,

98 . 1 https://m.edsoo.ru/7
CUCTEMaTHU3aIUs 3HAHHM. 017196f
OyHKIUU
[ToBTOpEHUE,

but6mmoreka [IOK
0000111eHNE,

99 . 1 https://m.edsoo.ru/5
CUCTEMaTHU3aIUs 3HAHHM. 13¢9889
YpaBHeHUs -

10 Hrorosast KOHTpOJIbHAS bubmorexa OK

0 Gota 1 https://m.edsoo.ru/2
pabot 276973
O0o001menue,

10 cHUCTeMaTH3aIis 3HaHUH bubmuoreka [IOK
3a Kypc anreOpsl U Havya 1 https://m.edsoo.ru/3

1
MaTE€MaTHYECKOTO 330f7ef
ananuza 10-11 kmaccoB
O0o001menue,

10 cHUCTeMaTH3aIis 3HaHUH bubmuoreka [IOK

) 3a Kypc anreOpsl U Havda 1 https://m.edsoo.ru/c
MaTEMaTHIECKOI'O ead345¢
ananuza 10-11 kmaccoB

OBUIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

102




4
MyHnununansHoe o61eo6pasoBarensHoe YUpEXKICHHE

Hepuopeuenckas cpemguss obmeobpasosaTensHas mxosa Nol

IMPUHATO

[legarormdyeckum coeTom
nporokon Ne 1

«20» aBrycra 2024r.

TBEPXTATO

/ FlE

Lo Rt g

PABOYAS IIPOTPAMMA

I'eomerpun

11 kaace

Pazpaboryuk:

Xucamosa annna AKMOITyTIHHOBHa,

Y49HTeIb MaTeMaTHKa

1. HoBouepropeuerckuii

2024r,



IHHOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamma yueOHOro kypca «['eomerpus» 0a30BOro ypoBHS st
obywarommxcst 10 —11 kimaccoB paspaborana Ha ocHoBe DenepaibHOTO
roCyJapCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa CpeaHEero o0mero oOpa3oBaHUs, C
y4€TOM COBPEMEHHBIX MHPOBBIX TPEOOBAHHM, MPEABIBIAEMBIX K MATEMAaTHYECKOMY
o0pa3oBaHHIO, W TpaJULUNA pOCCHICKOro oOpa3oBaHus. Peanusamnus mporpaMMel
o0OecreyrBaeT OBIAJCHUE KIIOYEBBIMU KOMIETEHIMSAMU, COCTABISIOIIMMUA OCHOBY JUJIS
CaMOpa3BUTUS M HENPEPhIBHOTO 00pa3oBaHUs, LEJIOCTHOCTh OOIIEKYJIbTYPHOIO,
JMYHOCTHOTO U TIO3HABATENILHOTO PA3BUTHS JTUYHOCTH O0YUAIOIINXCSI.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxxnocTh y4eOHOTO Kypca reOMETpUHU Ha YPOBHE CPEIHEr0 001ero 0opa3oBaHus
OOyCIIOBIEHa TPAKTHYECKOW 3HAYMMOCTBIO METANpPEIMETHBIX U  TPEeIMETHBIX
pe3ynbTaTOB  OOYYeHHMs] TEOMETPHUH B HANpPaBIEHUW JUYHOCTHOTO Pa3BUTHUS
oOy4varoruxcsi, (GopMUpOBaHUS (PYHKIIMOHAIBHOW MAaTeMaTUYeCKOW TPaMOTHOCTH,
M3Y4YEHUSI NPYTrUX YYEOHBIX IUCHUIUIMH. Pa3Butre y oOydarommxcs TpaBUIBHBIX
NPEICTABICHUA O CYIIHOCTH U TPOWCXOXKICHUM T'E€OMETPHUUECKHX aOCTpaKIluii,
COOTHOIIECHUH PEATbHOTO M HWICAIBHOTO, XapaKTepe OTPaKEHUS MaTeMaTHYeCKOU
HAyKOUW SIBJICHUH WM MPOIIECCOB PEATbHOTO MHpPA, MECTE TEOMETPUU B CHUCTEME HAyK W
PO MATEeMaTHUYECKOTO MOJEIMPOBAHUS B HAy4YHOM TMO3HAHHMM M B MPAKTHKE
CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS yUAIIUXCS, a TAKXKE KaueCTB
MBIIIUTCHUS, HEOOXOUMBIX JIJISl aIalITAlliN B COBPEMEHHOM OOIIECTBE.

['eomeTpus sIBIsIETCSI OHUM K3 0Aa30BBIX IPEIMETOB HA YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHMsI, TaK Kak O0O€CleYyMBacT BO3MOXXHOCTh HW3Y4YEHHMS KakK JAUCLHUIUINH
€CTECTBEHHO-HAYYHOU HAMPABIECHHOCTH, TaK U TYMAaHUTAPHOMU.

Jlormueckoe MblluieHUe, (HOpMHUpPYyEeMOEe TMPH H3YYEHHH OOy4YarolUMUCS
MOHATUHWHBIX OCHOB T'€OMETPUHU M MOCTPOCHHUU IETIOYKU JIOTHUECKUX YTBEPKICHUH B
XOJIE PEIICHUs T€OMETPUUYECKUX 3a/lad, YMEHHE BBIIBUTATh M OMPOBEPraTh TUIIOTE3HI
HEMOCPEACTBEHHO MCIOJB3YIOTCS MPHU PELICHUH 3a]ad €CTeCTBEHHO-HAYYHOTO UK, B
YACTHOCTH U3 Kypca (PU3HKH.

YMeHue OpUeHTHPOBATHCS B TIPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
00JacTax AesTeNbHOCTH YenoBeka. OpueHTaIHs YeJI0BeKa BO BPEMEHHU U MPOCTPAHCTBE



— HEO00XOAUMOE YCIOBHE €T0 COLMAIBHOTO OBbITHS, (hOpMa OTPaKEHUSI OKPYKAIOIIETO
MHUpa,  YCJIOBHE  YCHENIHOTO  TMO3HAaHUS W  AKTUBHOTO  MpeoOpazoBaHUs
aeiictBurensHocTd. OmnepupoBaHME MPOCTPAHCTBEHHBIMH 00pa3amMu  OObEeIUHSET
pasHble BUIbl Y4Y4EOHOH H TPYAOBOH JEATEIBHOCTH, SBJSIETCS OJHUM M3
npo(eCCHOHATFHO BAXKHBIX KAadecTB, MOJITOMY aKTyalbHa 3a7ada (popMHpOBaHUS Y
oOy4aroluxcsit MPOCTPAHCTBEHHOTO MBIIUICHUS KaK pPa3sHOBUIHOCTH OOPa3HOTO
MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K MPAKTHYECKON
JESTEIILHOCTH 110 MHOTHM HAITPABJICHUSIM.

[lenp ocBOeHMs TporpaMMbl yueOHOro Kypca «I'eomeTpusi» Ha 0a30BOM ypOBHE
o0yueHust — 0611e00pa3oBaTeIbHOE U OOIIEKYJIBTYPHOE Pa3BUTHE 00YUYaAIOIINXCS Yyepes
o0ecrieyeHre BO3MOXKHOCTH TPUOOPETEHHS W UCIHOJIb30BAaHUS CUCTEMATUYECKUX
r€OMETPUYECKUX 3HAHUM M JEHCTBHUM, CHEeHu(UYHBIX TEOMETPUH, BO3MOXKHOCTHU
YCIICIITHOTO TPOJOJDKEHUSI OOpa30BaHMs IO CHEIHAILHOCTSIM, HE CBS3aHHBIM C
MPUKJIATHBIM UCTIOJE30BaHUEM T€OMETPHH.

[Iporpamma o reomeTpun Ha 6a30BOM ypOBHE MpeAHA3HAYCHA I 00YUarOIIUXCS
CpeoHEl MIKOJbl, HE WCIBITHIBABIINX 3HAYUTENbHBIX 3aTPyJHEHHH Ha YpPOBHE
OCHOBHOTO 0011er0 00pa3oBanus. Takum oOpa3om, obydaronuecs Ha 6a30BOM YPOBHE
JOJDKHBI OCBOMTH OOIME MaTeMaTH4YeCKHEe YMEHHUS, CBsI3aHHBICE CO CIEUPUKON
reOMEeTpPUH U HEOOXOAMMBIE JIJIsl )KU3HH B COBPEMEHHOM obiectBe. Kpome 3Toro, oHu
UMEIOT BO3MOKHOCTh H3yUHUTh TE€OMETpHUIO0 Oosiee TIyOOKO, €cid B JajbHEHIeM
BO3HUKHET HEOOXOIMMOCTh B TE€OMETPUYECKUX 3HAHUSIX B MNPOQPecCHOHATbHON
JESTEIIEHOCTH.

JlocTw)keHne 1eMd  OCBOCHHS MPOTrpamMMbl  OOECIIEUMBACTCS  PEIICHUEM
COOTBETCTBYIOIIMX 3aaad. [[pHopUTeTHBIMU 3a1auaMi OCBOCHHsI Kypca «l'eomeTpuuny
Ha 0a30BoM ypoBHE B 10—11 kmaccax siBISIOTCS:

e (opmHpoBaHHE MPEACTABICHUS O TEOMETPUU KaK YaCTU MUPOBOM KyJIbTYpHI U

OCO3HaHHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmupoBaHHE MPEICTABICHHUSI O MHOTOTPAaHHHKAX W TelaxX BpaIlleHUs KakK O
BXHEHIINX MaTEMaTHUYECKUX MOJENSAX, MO3BOJSIONINX OMUCHIBATH M U3y4aTh
pa3HbIe SBJICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHHEe YMEHHs pacro3HaBaTh HA YepTexax, MOJCISIX U B peaTbHOM
MHUpPE MHOTOTPaHHUKH ¥ TeJia BpaIlCHHS;

e OBJAJICHUE METOJAaMU pEIIEHHUS 3aJad Ha TOCTPOCHHUS Ha H300paKEHHSIX
MPOCTPAHCTBEHHBIX QUTYD;

e (opmupoBaHHE  yMEHHS  ONEPUPOBATb  OCHOBHBIMH  TOHSATHUSIMH O
MHOTOTPaHHHUKAX W TeJlaX BPAIICHHs U UX OCHOBHBIMU CBOMCTBAMH;

e OBJIAJICHUE ANTOPUTMAMH DPEIICHUS OCHOBHBIX THIIOB 3ajad; (OPMHUPOBAHHE
YMEHHSI TIPOBOJIUTH HECIIOKHBIE JOKA3aTEIbHBIE PACCYKICHUS B X0JI€ PEIICHUS
CTEepEOMETPUUECKHUX 3a]a4 U 33]1a4 C MPAKTUUYECKUM CO/CPKAHUEM;



e pa3BUTHE HMHTEIUICKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH OO0y4aroumuxcs,
MIO3HABATEJIbHOM AaKTUBHOCTH, HCCIEAOBATENbCKUX YMEHUN, KPUTHYHOCTH
MBIIICHHUS;

e (opmupoBaHHE (PYHKIIMOHAIBHOW TI'PAMOTHOCTH, PEJIIEBAHTHOM TI€OMETPUU:
YMEHHE pACIIO3HABATh MPOSIBICHUS T'€OMETPUUYECKUX MOHITUHA, OOBEKTOB M
3aKOHOMEPHOCTEN B pEaJbHBIX >XU3HEHHBIX CHUTyalUUAX W HIPU HU3YUYECHHUH
APYTUX y4eOHBIX MPEIMETOB, MPOSBICHHS 3aBUCUMOCTEN U 3aKOHOMEPHOCTE!,
dopMyupoBaTh MX Ha S3bIKE TI'€OMETPUM M CO3/1aBaTb TIE€OMETPUUYECKHUE
MOJIEIH, IMPUMEHITh OCBOCHHBIM T'€OMETPUYECKUN amnmapar Ais pPeleHUs
PAKTUKO-OPUEHTUPOBAHHBIX  3a/ay, MHTEPOPETUPOBATh U  OLEHUBATh
MOJIyYEHHBIE PE3YJIbTATHI.

OTnUYUTENbHON OCOOCHHOCTBIO MPOTPAMMBbl SIBISIETCA BKJIIOYEHHE B KypC
CTEpPEOMETPUU B Hayajle €ro M3y4yeHUs 3aJay, peulacéMblX Ha YPOBHE HHTYUTHUBHOTO
NO3HAHMsI, M ONpeAeNEHHBIM O00pa3oM OpraHu30BaHHas paboTa Haa HHUMH, YTO
CHOCOOCTBYIOT ~ Pa3BUTHIO  JIOTHUECKOTO M MPOCTPAHCTBEHHOTO  MBIIIJICHHUS,
CTUMYJIUPYET MPOTEKAHWE WHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K AaJbHEHUIIEMY
U3YYEHUIO MIPEAMETA.

[Ipennourenue oTAAETCS HATISIHO-KOHCTPYKTUBHOMY METOly OOy4€HHUs, TO €CTh
TEOPETUYECKHE 3HAHWS MMEIT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-
IIPAKTUYECKOM  ACATEIBbHOCTU. Pa3BUTHE MPOCTPAaHCTBEHHBIX NPEACTABICHUU Yy
YYAIUXCSA B KypC€ CTEPEOMETPUHM MPOBOAMUTCS 3a CUET pelIeHUs 3aJad Ha CO3/laHue
IPOCTPAHCTBEHHBIX O0Opa3oB M 3aJad Ha OINEPUPOBAHHUE IPOCTPAHCTBEHHBIMU
obpazamu. Co3ganue obpasa MPOBOAUTCS C OMOPON HA HATJISAAHOCTb, @ ONEPUPOBAHUE
o0pa3oM — B YCJOBMSIX OTBJICYEHMSI OT HAIJISIAHOCTH, MBICIIEHHOTO HM3MEHEHMs €ro
HCXOJTHOTO COJIEpKAHUS.

OcHoBHBIE coaepkarenpHble JuHUKM Kypca «['eomerpum» B 10-11 knaccax:
«MHororpanHukn», «lIpsMble M IJIOCKOCTHM B INpOCTpaHCTBe», «Tena BpalleHus»,
«BexkTopbl M KOOpAMHATHI B MPOCTpaHCTBE». DOPMHUPOBAHUE JIOTUYECKUX YMEHHI
pacnpeienseTcs He TOJIbKO MO COAEP>KATENbHBIM JTMHHUSIM, HO U TI0 TO1aM O0y4YeHUS Ha
YpOBHE cpesiHero o01iero 0opa3oBaHus.

Copepxanne oOpa3oBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTaM
OocBOeHMs1 paloueil  MporpaMmbl, paclHpeieia€éHHbIM IO rojaM  OOydeHws,
CTPYKTYpPUPOBAHO TaKUM 00pa3oM, YTOOBI OBJIQJIEHHE T€OMETPUUECKUMHU TOHATUSAMU U
HABbIKAMHU OCYIIECTBIISJIOCH TMOCJEIOBAaTEIbHO M MOCTYMNAaTEeNbHO, C COOJIIOJIEHUEM
NPUHIIUIA [TPEEeMCTBEHHOCTH, YTOObI HOBbIE 3HAHHS BKJIIOYAIKCh B OOIIYIO0 CHCTEMY
reOMETPUUYECKUX NPEJICTaBICHUN 00ydarolMXcs, paclupss U yriyomnss e€, oOpasys
IPOYHbIE MHOXXECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE



Ha wn3yuenue reomerpun orBoautTcsa 2 yaca B Heaemo B 10 kmacce m 1 vac B
Henenmo B 11 kiacce, Bcero 3a iBa roga o0ydenus - 102 yqeOHbBIX daca.



COJEPKXAHUE YYEBHOI'O KYPCA

11 KIIACC

Tesia Bpaimenus

HummHapuyeckas MIOBEPXHOCTD, oOpasyromue HAJIAHAPUIECKOU
NOBEPXHOCTH, OCh ILIWJIMHJIPUYECKON TMOBEpXHOCTU. llunuHnap: ocHOBaHMS U
OOKOBasi TMOBEPXHOCTh, OOpa3yrImass W OCh; IUIOMIAJAh OOKOBOW H TMOJHOU
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yromne KOHUYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHWYECKOM MOBEepXHOCTH. KOHYC: OCHOBaHME U BepIIMHA, 00pa3yromas
U OCh;, IUIOMAAh, OOKOBOWM ¥ TIOJHOW TOBEPXHOCTH. YCEUYEHHBIH KOHYC:
o0pa3ylolllie U BbICOTA; OCHOBAHUS U OOKOBast MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MMOBEPXHOCTU CQEpHI.
B3auMHoe pacnonoxenue chepbl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
TI0MAAbL CHEPHI.

N3006paxenue e BpalleHus Ha INIOCKOCTH. Pa3BépTka numuHapa u KoHyca.

KoMOuHanmm Ten BpalleHHMss UM MHOTOIPAaHHUKOB. MHOTOrpaHHUK,
onucaHHBIM oOkoJI0 cdephl; chepa, BHUcCaHHAsT B MHOTOIPAHHUK, WM TEJO
BpaLICHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 06 00BEME
IpSIMOYTOJIBHOTO Tapajienenumnena u ciaeactBus u3 He€. OO0ObEM UMIMHIpA,
KoHyca. O0BEM 11apa u miIomaab chepsl.

[TogoGueie Tena B mnpocTtpancTBe. COOTHOLIEHUS MEXAY IUIOUIAAsIMU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TE.

Ceuenuss wmwivHApa (TApaJUIENbHO M NEPHEHAMKYJISAPHO OCH), CEUYECHHS
KOHyca (mapajieIbHO€ OCHOBAHHUIO M MPOXOJSIEe 4Yepe3 BEpIIMHY), CEYEHUs
niapa.

BeKTOpbI M KOOPAMHATHI B POCTPAHCTBE

Bekrop Ha miiockocty U B npocTpaHcTBe. CI0KEHNE U BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasznoxkeHue BEKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaM. [lpaBuno mapamnenenunena. Pemienwe 3agad, CBSI3aHHBIX C
NpUMEHEHUEM TpaBWJI JACHCTBUM C BekTopamu. [IpsiMmoyrosibHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopaumnatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTroa Mexay BekTopaMu. CKajasipHOE NPOU3BEIECHUE BEKTOPOB.
Briuncrienre yrioB Mexay MpsIMBIMU U TUIOCKOCTSIMU. KOoOpMHAaTHO-BEKTOPHBII
METO]I MIPH PEILIEHUH T€OMETPUUYECKUX 3a]1ay.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHHSI MPOTpaMMbl y4eOHOTO TIpeaMeTa
«Maremartukay XapakTepu3yloTCs:

I'paxkianckoe BocniuTaHKe:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKOMN MO3ULIUU 00YUYaIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOTO UYJieHAa POCCHIMCKOrOo OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBIICHUA,
NpoIeAyp TpaxaaHCKOro ooOmiecTBa (BbIOOPBI, OMPOCHl MU TIp.), YMEHHUEM
B3aUMOJICUCTBOBaTh C COIMAJIbHBIMM HWHCTUTYTAMHU B COOTBETCTBUH C HX
GYHKIUSIMA ¥ Ha3HAYCHUEM.

IIaTpuoTnyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKOMN TPAXKIAHCKON MACHTHYHOCTH, YBOKCHUS K
MPOLIJIOMY U HACTOSAIIEMY POCCUMCKON MaTEMATUKH, IIEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTU4eCKOW IIKOJIbI,
K HWCIIOJh30BAHUIO 3THUX JOCTIKEHWU B JPYTUX HayKaX, TEXHOJOTHAX, cdepax

HKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMA:
OCO3HaHUEM JTyXOBHBIX LIEHHOCTEH POCCHIICKOTO Hapo/a;

c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHWS, HSTUYECKOrO0  IOBEJEHUS,
CBSI3aHHOT'O C MPAKTHYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKH U JIESITETbHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYayIIEro.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MHPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajay, peleHnu, pacCyXICHUN;
BOCHPUMMYHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTAM Pa3JIMYHbIX BUAOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO yMEHHUSI TPUMEHATh MaTEMaTUYECKHWE 3HAHUSA B
MHTEpecax 3J0pOBOro U 6e30macHOro 0opasa *U3HU, OTBETCTBEHHOTO OTHOILIECHUS
K CBOEMY 3JIOPOBbIO (310pOBO€ MUTAHUE, COATTAHCUPOBAHHBIN PEKUM 3aHSATUU U

OT/IbIXa, peryisipHas ¢buznueckas AKTUBHOCTB); buznyecKoro
COBEPILIEHCTBOBAHUS, npu 3aHATHUSIX CIIOPTUBHO-0310POBUTEIBLHON
JeSITeIbHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOUS;, MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpINAaTh OCO3HAHHBIA BBHIOOP
Oynymeid mnpodeccur U peanr30BbIBATH COOCTBEHHBIE KU3HEHHbIC IIAHBI;



TOTOBHOCTBIO W CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa30BaHUIO W
caM000Opa30BaHNI0 Ha TPOTSKEHUHM BCEH JKU3HU, TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHUIO B PEIICHUH MPAKTHYECKUX 3a1a4 MaTeMaTHIECKON HAIPaBICHHOCTH.

IKOJIOrn4ecKoe BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO 3KOJIOTHUECKOW KYyJIbTYPbl, MOHUMAHUEM BIIMSHUS
COIMATTLHO-IKOHOMHYECKUX TIPOIECCOB Ha COCTOSHUE MPHUPOTHON M COIMATLHOU
Cpelbl, OCO3HAHHEM TJIOOATBLHOTO  XapakTepa JKOJOTHYCCKUX  MPoOJIeM;
OpHCHTAIIMCH HAa MPUMEHEHHE MATEeMAaTUYCCKUX 3HAHUHM JUIsd pElICHUs 3a1ad B
00J1acTH  OKpY)KAIOLICH Cpefpl, IUIAHUPOBAHMS TIOCTYIIKOB M OLEHKH HUX
BO3MOYKHBIX MTOCJIEACTBUH JIJIsl OKPYKAFOIIEH CPEJIbI.

IleHHOCTH HAYYHOTO MO3HAHMS

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAYKM U  OOLICCTBEHHOW MPAKTHKH, IOHUMAaHUEM
MaTeMAaTHYeCKON HayKu Kak c(hepbl 4YelOBEYECKOH JAeSTEIbHOCTH, JTaIloB ¢
pa3BUTUSA W 3HAYMMOCTH JUJIS PAa3BUTHS I[MBHWIW3AIWW; OBJIAJICHUEM S3bIKOM
MaTEeMaTHKd M MaTeMAaTHYECKOW KyJIbTYpOW KaK CPEICTBOM TIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATh NPOSKTHYI0 M HCCIICIOBATEIIbCKYIO JICSITEILHOCTD
WHIMBUYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3ybTaThl OCBOCHHS IMPOTPAaMMBI Y4eOHOTO TMpeaMeTa
«Marematuka XapaKTEPUIYIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OeliCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUGHBIMU
0elicCmeUusMU, YHUBEPCAIbHBIMU PecYIIMUBHBIMU OeliCMBUIMU.

1)  Vuusepcanvnuvie  nosmaeamenwvmvle  Oeticmsus,  obecneuusaom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00OyUarowuxcs (oceoenue
Memo008  NO3HAHUA ~ OKPYHCAIOUe20  Mupa,  NpUMeHeHue  J10SUYECKUX,
UCCTIe008aMENbCKUX ONepayull, yMeHutl pabomams ¢ ungopmayueti).

Bba3oBble JJornueckue JeicTBUA:

e BBIABJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTEeMAaTHYECKUX
00BEKTOB, TOHATHNA, OTHOIICHWW MEXIy MOHITHAMH; (HOpMyITupoBaTh
OTIpENIeTICHUs]  MOHATWN; yCTAHABIMBATh CYIICCTBEHHBIM  MPU3HAK
KJIacCU(UKAIMK, OCHOBAHMUSA MJii OOOOIICHHWS W CpPaBHEHUS, KPUTEPHH
IPOBOAMMOTO aHAIIN3A,

e BOCHpUHUMATH, (OPMYIUPOBATH W  TPEOOPA3OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YAaCTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M |
NpOoTUBOpeYHsi B (akTaxX, AaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;



npemsiaraTh  KPUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJH30BAHWEM 3aKOHOB JIOTHKH, IEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHM, YMO3aKIIIOUEHH 110 aHAJTIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNIbCTBa MaTEeMaTUYECKUX
YTBEPXKICHUI (TPSMBIE U OT MPOTHBHOTO), BHICTPAUBATH apTyMEHTAITUIO,
MPUBOJUTH TPUMEPHl M KOHTPIPUMEPHI; O0OOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJbL;

e BBIOMpaTh croco0 pemieHus ydyeOHOM 3adauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOUpaATh Hauboiee MNOAXOAAUIMN ¢ Yy4€ToM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieqoBaTeIbCKUe AeiCTBUA:

e HCIOJb30BATh BOIMPOCHI KaK MCCIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmynarpoBaTh BOMPOCH], (UKCUPYIOLIUME MPOTUBOpEUUe, MpodiIemMy,
yCTaHABIMBATh HCKOMOE€ W  JaHHOe, (OPMUPOBATH  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CTUTAaHUPOBAHHBII OKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO
00beKTa, SBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00beKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENHHO (HOPMYITHPOBATH OOOOIICHUSI M BBIBOJIBI TIO pE3ybTaTamM
POBEAEHHOTO HAOIIOEHUSA, UCCIEAOBaHUS, OLICHUBATh JOCTOBEPHOCTh
MOJIyYeHHBIX pPe3yJIbTaTOB, BEIBOJOB U 0000IICHU;

e IPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE IPOIIECCa, a TAKKE BbIIBUTATh
MIPEATNOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

e BBIBISTH ACPUIUTH MHGOPMAILIMK, JAHHBIX, HEOOXOIMUMBIX /Jisi OTBETA
Ha BOIIPOC U JJIsl pEUICHUS 3a]1auu;

e BBIOMpaTh UWH(DOpPMAIMIO U3  UCTOYHUKOB  PA3UYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAITHIO
pa3TUYHBIX BUIOB U (JOPM MIPEICTABICHHUS,;

e CTPYKTYpUpOBaTh MHGOPMAIINIO, IPEACTABIATh €€ B Pa3IMYHbIX (opmax,
WTIOCTPUPOBATh Tpaduuecky;

e OIICHUBATH HaJEXKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIbHO
chopMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHueepcanvhbie KOMMYHUKaGmu@Hble Oelicéus,  0becnevuusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0uenue:



BOCIpUHUMATh U  (OPMYyIHUPOBATh CYKIEHUS B COOTBETCTBUU C
YCIOBUSIMU M LIENSIMU OOIICHUS; CHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUKY 3pEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3aa4i, KOMMEHTUPOBATh MOJTY4YECHHBINH Pe3yiIbTaT;

B X07ie 00CYKJIeHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo6JieMbl, penraeMon 3a/1a4uu, BbICKa3bIBaTh UJI€H, HAIICJIEHHBIE HA TIOUCK
peIlIeHUs; COMOCTABIATh CBOM CYXJIEHUS C CYXICHUSMHU JPYTUX
YYaCTHHUKOB JHajiora, oOHapy>XMBaTh Pa3iu4HMe U CXOJCTBO IMO3MUIIMI; B
KOPPEKTHOH Gopme HopMyIHpoBaTh Pa3HOIIIACHS, CBOM BO3PAKEHUS;
OpPEACTaBIATh  pe3yJbTaThl  PEIICHHS  3aJadd,  OKCIEpPUMEHTa,
UCCIIEIOBAHMSI,  TMPOEKTa;  CAMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C y4ETOM 3a/1a4 MPE3CHTAlUU U 0COOEHHOCTEN ayIUTOPUH.

CorpyaHuyecTBo:

3)

NOHMMAaTh W WCIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOH W
WHIUBUyIBHON pabOThI PH pENICHNH YU4eOHBIX 3a/1a4; IPUHUMATH 11EITh
COBMECTHOUM JEeATEIHbHOCTH, IUTAHUPOBATh OPTaHU3aIMI0 COBMECTHOMN
paboThI, pactpeaeNiaTh BUABI pabOT, JOTOBAPUBATHLCS, 00CYKAATh MPOIECC
U pe3yibTat paboTsl; 00001aTh MHEHHUS HECKOIBKUX JIFOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYK1eHHS, 0OOMEH MHEHHU,
«MO3TOBBIE TITYPMBbD» W WHBIE), BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JPYTUMU WICHAMHA KOMAaH/IbI,
OIICHMBATh KAa4eCTBO CBOETrO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHKAMH B3aUMO/ICHCTBUSI.

Vuusepcanvuvie  pecynamuenvie  Oeiicmesus, obecneyusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranusanmus:

COCTaBJIATH IUIaH, aJITOPUTM PEIICHUS 3a/1a4H, BEIOUPATh CIIOCO0 perIeHus
C YYETOM UMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN ¢ Y4ETOM HOBOM
uHbOpMaInu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMH TO3HABAaTEIBHOW pedIeKcMr Kak OCO3HAHHS
COBEpUIAEMBIX JIEMCTBUA U MBICTUTEIBHBIX MPOILECCOB, UX PE3YIbTATOB;
BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJS Ipolecca H
pe3yJibTaTa peleHus MaTeMaTHIYeCKOHN 3a/1auu;

NpEABUJIETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HHKHYTh NpPHU PELICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIBCTB, JJAHHBIX, HANJCHHBIX OIIMOOK, BHISBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa €M M YCJIOBHSIM, OOBICHITH
IIPUYUHBI TOCTHKECHUS WIM HEJOCTH)KEHUS PE3YJbTAaTOB JEATEIIBHOCTH,
HAXOJHTh OIIMOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATDBI
11 KIIACC

OmnepupoBaTh MNOHATUSAMHU: LWIMHIPUYECKAs IOBEPXHOCTh, 0Opa3yroliue
WIMHAPUYECKON  MOBEPXHOCTH;  IWIMHADP,  KOHUYECKass  MOBEPXHOCTb,
o0pa3yrolne KOHHYeCKOW MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacno3naBaTh Tena BpaleHus (LMIUHAP, KOHYC, cdepa U 1map).

OOBACHATH CLIOCOOBI MOJYUYEHUS TEJl BPALLIEHUS.

KnaccuduimpoBaTs B3auMHOE pacnoioskeHue chepbl U MI0CKOCTH.

OmnepupoBaTh MOHATHIMHU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BBHICOTA
CErMEHTa; IIApOBOW CJIOW, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOIO CIIOS;
IapOBOM CEKTOP.

Bbruncnsate 00BbEMBI M IUIOLIAAM  TOBEPXHOCTEH TeNn  BpalLICHMUS,
TreOMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyI.

OnepupoBaTh MOHATUSAMHM: MHOTOTPAaHHUK, BIHCAaHHBIH B cdepy u
OMHCAaHHBIN OKO0JIO c(eppl; cdepa, BOUCAHHAsT B MHOTOTPAaHHUK WM TEJO
BpalllCHUS.

BbI4HCIATE COOTHOLIEHUS MEXIY IUIOIIAIMU MOBEPXHOCTEN M 00bEMaMU
MOTO0HBIX TE.

N300paxaTh u3ydaeMble (QUIypbl OT PYKHM U C NPUMEHEHHEM MPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

BbINOSMHATE (BBIHOCHBIE) IIJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
buryp: Bua cBepxy, cCOOKy, CHU3Y; CTPOUTH CEUCHHSI TEJ BPALLICHUSI.

W3Bnekatb, HWHTEPNPETUPOBATH W MPeoOpa3oBbIBATH HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEJCTaBICHHYIO HAa YEepPTEeXKax U
pPHUCYHKaXx.

OmnepupoBarh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BoInonHsATe  JEHCTBUS CIOKEHUS BEKTOPOB, BBIUUTAHHUS BEKTOPOB H
YMHOXEHHS BEKTOpa Ha YUCIO, OOBSICHAThH, KAKUMHU CBOMCTBAMU OHH 00JIaatoT.

[TpuMeHATH paBUIIO NapasuieIenuea.

OmnepupoBaTh NOHATUSAMU: I€KAPTOBBI KOOPAUHATHI B IIPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJl MEXKIY
BEKTOPaMHU, CKaJIIPHOE MPOU3BEACHNUE BEKTOPOB, KOJUTMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.



HaxomuTte cymMmmy BEKTOPOB M POU3BEICHHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJsIpHOE IPOU3BEIACHUE, PACKIAAbIBaTh BEKTOpP 1O JBYM
HEKOJJIMHEAPHBIM BEKTOPAM.

3ajaBaTh INIOCKOCTh YPABHEHUEM B JE€KAPTOBOM CUCTEME KOOPAMHAT.

ITpumenaTh reomeTpuueckue (aKkThl Uil PELIEHHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralolinX HECKOJIBKO IAr0OB PELICHUs], €CIIU YCIOBHs IPUMEHEHUS
3aJlaHbl B IBHOH (opme.

Pemate mpocreiiine reoOMETpUYECKHE 3aJadd HAa IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOI'O METOAA.

Pemate 3amaum Ha JOKAa3aTrelbCTBO MATEMAaTUYECKUX OTHOUICHUM H
HAX0XkJIEHWE FeOMETPUUECKUX BEJIMYMH M0 00pa3laM Wil allfOpUTMaM, MPUMEHSs
M3BECTHBIE METO/IbI IIPU PEIICHUH CTaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IpumeHsATs mpoCTEHIIME MPOTrpaMMHBIE  CPEACTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUH CTEPEOMETPUYECKUX 3a1a4.

[IpuBOIMTE NpHUMEpPBl MATEMATHYECKHX 3aKOHOMEPHOCTEM B IPUPOAE H
JKA3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOJMYyYEHHBIE 3HAHMS HA IPAKTUKE: aHAJIUM3UPOBATH pPEAbHBIC
CUTyallUM M IIPUMEHATh HU3Y4YCHHBIE IIOHATUSA B IPOLECCE IIOMCKA PELICHUs
MaTeMaTHYecKu C(OPMYJIUPOBAaHHON MPOOJIEMBbI, MOJAEIUPOBATh pEaAJbHbIC
CUTyallUH Ha $3bIKE TIE€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHSATHI U TeOpeM, anmapara ainreopsl; penarb
IIPAaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM I€OMETPUYECKHUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE
11 KIIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HauMeHoBaHnue pa3aesoB U TeM nudpoBLIe
Ne i/ P Konrtpoabsnbsie IIpakTnueckue (upp )
NMPOorpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsI
pecypchl
but6mmoreka [IOK
1 T 12
¢/1a Bpatiieri https://m.edsoo.ru/1¢209e37
N bubmuorexa [{OK
2 1
ObnEmb Ten > https://m.edsoo.ru/1¢209e37
3 BekTopbl 1 KOOpAMHATEI B IIPOCTPAHCTBE 10 1 bubnnorexa LHOK
P P poctp https://m.edsoo.ru/1¢209e37
4 [ToBTOpeHme, 06001IEHNE, 7 | bubnunorexa [IOK
cucTeMaTHu3alus 3HaHu! https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 3 0




11 KITACC

KosnuuyectBo yacos DJIeKTPOHHbIE
Ne Jara
KounTpoun IpakTnuec uugposwie
n/ Tema ypoka Bce U3y4yeH
HbIE KHe oOpa3oBaTe/ibHbIE
1 ro s
padoThbI padoThbI pecypchl
Cdepa u map:
LIEHTP, PaJuyc,
I[I/IaMI:;Tp' Y bubnuorexa [{OK
P> 1 05.09 https://m.edsoo.ru/034
IUIOIA /b 1bc2b
MMOBEPXHOCTH
chepsl
Bzaumnoe
pacmnonoKeHue
cdepsl U
IUIOCKOCTH; bubnunorexa [IOK
KacaTeJabHast 1 12.09 https://m.edsoo.ru/bed
MJIOCKOCTh K 12a43
chepe;
ILJIOIIA b
cepbl
N3obpaxenune
cdhepbi, mapa bubmuorexa [{OK
PRl 1 19.09 https://m.edsoo.ru/bel
Ha TJIOCKOCTH. ST
CeueHnus mapa
Hunmuaapudeck
ast
MMOBEPXHOCTb,
oOpa3zyromue
LAJIAHAPAYECK bubnuorexa [{OK
on 1 26.09 https://m.eds00.ru/605
IIOBEPXHOCTH, 4b8cl
0Ch
UAJTUHIPAYECK
ot
MMOBEPXHOCTH
Humsap:
OCHOBaHHS U
but6mmoreka [IOK
OoxoBast
1 03.10 https://m.edsoo.ru/188
MMOBEPXHOCTb,

oOpasyrommas u
OCh; TUTOIAb

f6216




OOKOBOU U
HOJIHOU
MMOBEPXHOCTHU

N3o0pakenue
[WIAH]IpA Ha
MJIOCKOCTH.
PazBéptka
HWIMH]IpA.
CeueHns
HWIMH]Ipa
(TUTOCKOCTHIO,
napayieabHON
WA
MEPICHIUKYIIS
pHOM ocH
UMJTUHIPA)

10.10

bubnunorexa LIOK
https://m.edsoo.ru/016
e25eb

Konndeckas
MMOBEPXHOCTb,
oOpa3yromue
KOHHUYECKOM
MMOBEPXHOCTH,
OCh M BEPIIIMHA
KOHMYECKOM
MMOBEPXHOCTH

17.10

but6moreka [IOK
https://m.edsoo.ru/c94
ba09b

Konyc:
OCHOBaHUE U
BEpILIHHA,
oOpa3syrommas u
0Cb; IJIOLIAb
OO0KOBOH 1
MOJIHOM
MMOBEPXHOCTHU

24.10

Bbubnunoreka LIOK
https://m.edsoo.ru/897
dd3b2

VceuénHnbiit
KOHYC:
oOpasyromue u
BBICOTA;
OCHOBAHUA U
OokoBas
IIOBEPXHOCTH

07.11

bubnunoreka LIOK
https://m.edsoo.ru/146
8bab3

10

N3obpakenune
KOHycCa Ha
TJIOCKOCTH.

14.11

but6mmoreka [IOK
https://m.edsoo.ru/0bd
elbe8




PazBéptka
KOHYyca.
CeueHnus
KOHYca
(TUTOCKOCTBIO,
napayieabHON
OCHOBAHHUIO, U
IJIOCKOCTBIO,
MPOXOIAIIECH
qyepes
BEPILUHY)

KomOunamusa
TeJ BpaIlCHUS

but6mmoreka [IOK

11 " 21.11 https://m.edsoo.ru/3ce

MHOTOTPaHHUK f10e5

OB

MHororpaHHuk

, OTTMCAHHBIN

oKoJ10 cepsr;

chepa, but6moreka [IOK
12 28.11 https://m.edsoo.ru/0Obl

BIIMICAaHHAs B 36158

MHOTOTPaHHHK

WJIH B TEJIO

BpallIeHUs

[TonsTHe 00

o0BéMe. bubnuorexa [{OK
13 OcHoBHBIE 05.12 https://m.edsoo.ru/26a

CBOMCTBA 03fb7

00BEMOB TeI

O0BEM bubnuorexa [{OK
14 HWIMHAPA, 12.12 https://m.edsoo.ru/551

KOHyCa 3d87b

OO0BéM mapa u bu6muoreka [IOK
15 IUIOIIA b 19.12 https://m.edsoo.ru/d18

cepbl 9bde2

[TomoOusIe

Tela B

IIPOCTPAHCTBE. bu6nuorexa [IOK
16 CooTHomICHHS 26.12 https://m.edso00.ru/810

MEXIy cfleb

IJIOIAIIMH

MMOBEPXHOCTE,




00bEMamMu
HOA0OHBIX Tell

KonTponbnas

pabota mo bu6nuoreka [IOK
17 temam "Tena https://m.edsoo.ru/4a3

BpamieHus" u 3a8ab

"O0bembl Ten"

Bexrop Ha bubmmoreka [JOK
18 IUIOCKOCTH U B https://m.edsoo.ru/5ca

IPOCTPAHCTBE efclb

Cnoxenue n bubmuoreka [IOK
19 BBIYMTAHUE https://m.edsoo.ru/23f

BEKTOPOB 41089

VYMHOXKCHHE but6mmoreka [IOK
20 BEKTOpa Ha https://m.edsoo.ru/dee

YHCII0 379¢b

Paznoxenue

BEKTOpA I10

TpéM

HeKOMIIAHAPH bubmmoreka [JOK
21 bIM BEKTODAM. https://m.edsoo.ru/a28

fd74e

[IpaBuno

napajuiesieume

na

Pemenne

3a/1ad,

CBSI3aHHBIX C bubmuoreka [IOK
22 MPUMEHEHUEM https://m.edsoo.ru/5a8

IpaBUIl 27900

JeficTBUiL C

BEKTOpaMH

Koopaunarno-

BEKTOPHBIN

MeTox TpH bu6muoreka [IOK
23 https://m.edsoo.ru/d3a

pelieHnn 16630

Te€OMETPHUYECKU

X 3a7a4

IIpssMmoyronbHa

s cUCTEMAa but6mmoreka [IOK
24 KOOPJMHAT B https://m.edsoo.ru/48d

MIPOCTPAHCTBE.
Koopaunatsi

b7058




BEKTOpA.
IIpocreiimue
3a/1a4u B
KOOpJMHATax

Yron mexny

BEKTOPaMH. bu6nuorexa [IOK
25 CkansipHoe https://m.edsoo0.ru/725
MPOU3BEJICHHUE effc4
BEKTOPOB
Brrunciaenue
but6mmoreka [IOK
26 ZIFHOB MERAY https://m.edsoo.ru/8ef
PSAMBIMH U beT8e
ITOCKOCTSIMHU
KonTponbHas
pabota mo Teme bu6muoreka [IOK
27 "Bekropsl u https://m.edsoo.ru/77¢c
KOOPJAHWHATEI B 22fc5
npoctpaHcTae"
[ToBTOpEHHUE,
000011ICHUE 1
cucTeMaTHu3aIu
sl 3HAHHI. but6mmoreka [IOK
28 OcHOBHBIE https://m.edsoo.ru/178
(urypsi, Oba5d
(haKThI,
TEOpEeMBI Kypca
TUTAHAMETPUH
[ToBTOpEHUE,
0000111eHNE U
cHUCTeMaTH3aIu
s1 3HAHM. bubnunoreka LIOK
29 OcHOBHBIE https://m.edsoo.ru/078
burypsl, cd184
(baxThl,
TEOpEeMBbI Kypca
MJIAHUMETPUHU
[ToBTOpEHHUE,
00001ICHHE 1
e — bubnuorexa [{OK
30 . https://m.edsoo.ru/749
s 3BHAHUH. lefe0
3amaun

IIAaHUMETPUHN




Y METOJIbI UX
peLeHus

31

[ToBTOpEHUE,
000011IeHHE U
CHCTEMAaTH3allH
s1 BHAHWH.
3amaun
MJIAHUMETPUHU
M METOJBI UX
pereHus

but6mmoreka [IOK
https://m.edsoo.ru/4df
fda97

32

IToBTOpEHME,
00001IeHNe 1
cUCTEMaTHU3aIu
sl 3HAaHUU.
OcHOBHBIE
¢burypsi,
(haKThI,
TEOpEeMBI Kypca
CTEpPEOMETPUU

bubnunoreka LIOK
https://m.edsoo.ru/74b
2adol

33

Hrorosas
KOHTPOJIbHAS
pabota

bubnunoreka LIOK
https://m.edsoo.ru/ec2
4dfc2

34

[ToBTOpEHUE,
0000111eHNE U
CHCTEMaTH3allx
s 3SHAHUM

bubnunoreka LIOK
https://m.edsoo.ru/f46
5d10e

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME
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MNOACHUTEJIBHASA 3AIIMCKA

PabGouass mnporpamma ydeOHOro kypca «BeposTHOCTP W CTaTUCTHUKa»
06a3zoBoro ypoBHs s oOywarommxcst 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
®denepanbHOr0 TOCYIAPCTBEHHOTO  00pa3oBaTEIbHOIO CTaHAAPTa CPEAHETO
oOmero oOpa3oBaHHMs, C Yy4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBAHMIA,
NPEABIBISIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPAAMIMI POCCUHUCKOIO
oOpa3oBanusi. Peanuszanus nporpaMMmbl 00€CIIEUMBAET OBJIAJICHUE KIIFOUEBBIMU
KOMITETEHLIUSIMHU, COCTaBJIIOIIMMU OCHOBY JIJISl CAMOPAa3BUTHUSI U HEMPEPHIBHOTO
o0Opa3oBaHusl, LIETOCTHOCTh OOIMIEKYJIbTYPHOTO, TUYHOCTHOTO U MO3HABATEIHHOTO
pa3BUTHUS TMYHOCTU O0YUAIOIINUXCSL.

HEJIM N3YUYEHUA YYEBHOI'O KYPCA

VYuebnblii Kypc «BeposiTHOCTH M CTaTUCTHKA» 0a30BOTr0 YPOBHS SIBISIETCS
MPOJOJKEHUEM U PA3BUTHEM OJHOMMEHHOIO y4eOHOro Kypca 0a30BOTO ypOBHS
ocHOBHOU mikombl. Kypc mpemHaszHaueH misi (GOpPMHPOBAHUS y OOYyYaIOIMIUXCS
CTaTUCTUYECKOW KYyJNbTYpPhl M IIOHUMAHUS POJIM TEOPUM BEPOSITHOCTEW Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JJIsi U3yUYeHUs CIy4alHBbIX COOBITHH, BETUYUH U
npoueccoB. [Ipu u3yueHun kypca oOoramiaroTcs NpPEACTABICHUS YYaIIUXCS O
METO/1aX UCCIEIOBAHUS U3MEHYMBOTO MUPA, PA3BUBACTCS IOHUMAHUE 3HAYUMOCTH
U OOIMHOCTH MaTEMaTUYECKHX METOJOB TO3HAHWSA KaK HEOThEMJIEMOW YacTh
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

ConepxaHue Kypca HanmpaBJIEHO Ha 3aKpEIUICHHE 3HAHWM, MOJYYEHHBIX MPU
M3YYEHHH Kypca OCHOBHOM IIKOJbI M HA PA3BUTHE IMPEICTABICHUN O CIyYalHBIX
BEJIIMYMHAX W B3aUMOCBSA3AX MEXIYy HHMHU HAa BAXHBIX IPUMEPAX, CHOKETHI
KOTOPBIX TOYEPITHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTcTBUMM ¢ yKa3aHHBIMU IEJISIMH B CTPYKType YydeOHOTO Kypca
«BepoATHOCTh M CTATUCTUKA» CPEHEW IIKOJIbI Ha 0a30BOM YPOBHE BbIJIECICHBI
CJIeNyIOlMEe OCHOBHBIE coJiepKaTelibHble JMHUU: «CnydaliHble COOBITHS U
BEPOSATHOCTWY, «CiydailHble BETUYMHBI U 3aKOH OOJBIINX YUCEID.

BaxHyro uyacTh Kypca 3aHMMAaeT HW3y4YEHUE TIE€OMETPUYECKOTO U
OMHOMMAJILHOTO PACIpEACNICHUd U 3HAKOMCTBO C MX HENPEPHIBHBIMU aHAJIOTaMU
— I0Ka3aTeJIbHbIM U HOPMAJIbHBIM PACIPEICIICHUSIMU.

Conepxanve nuHUM «CrydaifHble COOBITHSI W BEPOSTHOCTH» CIIYXKHUT
OCHOBOW 1711 (popMUpOBaHUS TIPEACTABICHUN O PACTPEICICHUA BEPOSTHOCTEH
MEXy 3HAYCHHUSIMU CIIYYalHBIX BEIUYHMH, a TAKKe 3Ta JUHUS HEoOXoauMa Kak
0aza uisi W3ydyeHMs] 3aKOHa OOJIbIIMX YKcel — (YyHAAMEHTAIBHOIO 3aKOHa,
JNEUCTBYIOUIETO B MPUPOJE U OOIIECTBE W HMMEIOLIEr0 MaTEeMaTUYECKYIO



dbopmanmzaruio. Cam 3aKOH OOJBIIMX YUCEN MPEIaraeTcs B 03HAKOMHTEIILHON
(dopMe ¢ MUHIMAJILHBIM HCITOJIb30BAHUEM MaTEMaTHUECKOTO (hopMajr3Ma.

Tembl, CBSI3aHHBIE C  HENPEPHIBHBIMA  CIIYYalHBIMH  BEIIMYHUHAMM,
aKIEHTUPYIOT BHUMAaHHWE IIKOJIHHUKOB Ha OMHCAHUMA W H3YyYEHUU CIIydalHBIX
SIBIICHUI C MOMOIIBI0 HEMPEPhIBHBIX (YHKIMH. OCHOBHOE BHUMAaHUE YJEISCTCS
MIOKAa3aTeJIbHOMY W HOPMAJIBHOMY pAacIpeIelICHUSIM, MPH 3TOM IMPE/IoJiaraeTcs
O03HAKOMHTEIIbHOE W3ydeHHWE Marepuajia O0e3 JOKa3aTebCTB IMPUMEHSIEMBIX
(bakxToB.

MECTO KYPCA B YYEBHOM IIVTIAHE

Ha wusyuenue kypca «BeposSTHOCT U CTAaTUCTHKa» Ha 0a30BOM YpOBHE
oTBOAUTCS | Yac B HEIEN0 B TEYCHHWE KaXKIOro Toja oOydeHus, Bcero 68
y4eOHBIX YacoB.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

[IpencraBnenne MAaHHBIX C NOMOIIbIO Tadmun u auarpamm. Cpennee
apumeTnyecKkoe, MeauaHa, HauOoJiblliee W HAWMEHbIlIee 3HAYEHHUS, pa3Max,
JTUCTIEPCHS ¥ CTaHIAPTHOE OTKJIOHEHUE YUCIOBBIX HA0OPOB.

CnyualiHble SKCIIEpUMEHTHI (OTIBITHI) U CIIy4alHbIE COOBITUS. DIIEMEHTApHbIE
coObiTust (Mcxonbl). BeposTHOCTH citydaitHOTO cOOBITHSA. bBam3ocTh 9acToThl U
BEPOATHOCTH  cOObITMH.  CnyuyaliHple  ONBITBI € PaBHOBO3MOXHBIMU
AJIIEMEHTAapHBIMU  COOBITUAMU.  BepositHocTH  cOOBITMH B OmBITaX €
PaBHOBO3MOXXHBIMH YJIEMEHTAPHBIMH COOBITHSIMH.

Omnepanuu Haj COOBITUSMU: MepeceyeHue, 00beIMHEHNE, TPOTUBOIIOJIOKHBIE
coonITus. JInarpammel Ditnepa. DopMyna ci0KeHHsS BEPOSTHOCTEN.

YcnoBHasgs BEPOATHOCTb. Y MHOXKEHHE BEPOSATHOCTEW. JlepeBO CiydalHOTO
sKcriepuMenTa. @opMmyia MojaHo BepossTHOCTH. HezaBrcrMbie COOBITHS.

Komb6unaropnoe npasusno ymHoxkenus. [lepectaHoBku u gakropuan. Yucio
couetanuil. Tpeyronpauk Ilackans. @opmyna bunoma HeroToHa.

bunapHbIil ciy4ailHblii ONBIT (MCHIBITAHKE), yceX U Heynaya. HezaBucumbie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAHUMM 10 mniepBoro ycnexa. Cepus
HE3aBUCUMBIX UCTBITAHUI bepHyn.

CnyuaiiHass  BenuuuHa. Pacnpenenenue  BeposTHocTen.  [uarpamma
pacnpenenenud. [Ipumepsl pacnpeneneHuid, B TOM YHCIE, F€OMETPUUYECKOE H
OMHOMHAJIBHOE.

11 KIIACC

UucnoBple  XapaKTEpPUCTUKH  CIyYaWHBIX  BEJIMYMH: MAaTeMaTHYECKOE
OKMJAHUE, JIHUCHEPCUS M CTAHAAPTHOE OTKJIOHEeHue. lIpumepsl nprMmeHeHus
MAaTeMaTUYECKOTO0 OXKUIAHHs, B TOM YHUCIE B 3aJa4ax U3 IOBCEIHEBHOW JKU3HU.
MaremaTrueckoe OXujJaHue OMHAPHOM Ciay4yailHOW BeIMYMHBL. MaTteMaTudyeckoe
OKMJIAHHE CYMMBI CIIy4alHBIX BEIMYMH. MaTeMaTtudeckoe OXUAaHUE U
JUCTIEPCUsl TEOMETPUYECKOTO U OMHOMMAIIBHOTO paclpeesICHUH.

3akoH OOJIBIIMX YHCEN M €ro pojib B HayKe, MPUPOJAE U OOLIECTBE.
Br160pouHBIii METOT MCCIIEIOBAHU.

[IpuMepbl HENpPEpPBIBHBIX CIIy4YaWHbIX BenWM4MH. [loHsATHE O mIIOTHOCTH
pacnpeneneHus. 3agaqn, IPUBOAIIME K HOPMAIbHOMY pacnpeneneHuto. [lonsarue
0 HOPMAJIBHOM PACHPEIEIICHNM.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHHSI MPOTpaMMbl y4eOHOTO TIpeaMeTa
«Maremartukay XapakTepu3yloTCs:

I'paxkianckoe BocniuTaHKe:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKOMN MO3ULIUU 00YUYaIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOTO UYJieHAa POCCHIMCKOrOo OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBIICHUA,
NpoIeAyp TpaxaaHCKOro ooOmiecTBa (BbIOOPBI, OMPOCHl MU TIp.), YMEHHUEM
B3aUMOJICUCTBOBaTh C COIMAJIbHBIMM HWHCTUTYTAMHU B COOTBETCTBUH C HX
GYHKIUSIMA ¥ Ha3HAYCHUEM.

IIaTpuoTnyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKOMN TPAXKIAHCKON MACHTHYHOCTH, YBOKCHUS K
MPOLIJIOMY U HACTOSAIIEMY POCCUMCKON MaTEMATUKH, IIEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTU4eCKOW IIKOJIbI,
K HWCIIOJh30BAHUIO 3THUX JOCTIKEHWU B JPYTUX HayKaX, TEXHOJOTHAX, cdepax

HKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMA:
OCO3HaHUEM JTyXOBHBIX LIEHHOCTEH POCCHIICKOTO Hapo/a;

c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHWS, HSTUYECKOrO0  IOBEJEHUS,
CBSI3aHHOT'O C MPAKTHYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKH U JIESITETbHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYayIIEro.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MHPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajay, peleHnu, pacCyXICHUN;
BOCHPUMMYHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTAM Pa3JIMYHbIX BUAOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO yMEHHUSI TPUMEHATh MaTEMaTUYECKHWE 3HAHUSA B
MHTEpecax 3J0pOBOro U 6e30macHOro 0opasa *U3HU, OTBETCTBEHHOTO OTHOILIECHUS
K CBOEMY 3JIOPOBbIO (310pOBO€ MUTAHUE, COATTAHCUPOBAHHBIN PEKUM 3aHSATUU U

OT/IbIXa, peryisipHas ¢buznueckas AKTUBHOCTB); buznyecKoro
COBEPILIEHCTBOBAHUS, npu 3aHATHUSIX CIIOPTUBHO-0310POBUTEIBLHON
JeSITeIbHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOUS;, MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpINAaTh OCO3HAHHBIA BBHIOOP
Oynymeid mnpodeccur U peanr30BbIBATH COOCTBEHHBIE KU3HEHHbIC IIAHBI;



TOTOBHOCTBIO W CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa30BaHUIO W
caM000Opa30BaHNI0 Ha TPOTSKEHUHM BCEH JKU3HU, TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHUIO B PEIICHUH MPAKTHYECKUX 3a1a4 MaTeMaTHIECKON HAIPaBICHHOCTH.

IKOJIOrn4ecKoe BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO 3KOJIOTHUECKOW KYyJIbTYPbl, MOHUMAHUEM BIIMSHUS
COIMATTLHO-IKOHOMHYECKUX TIPOIECCOB Ha COCTOSHUE MPHUPOTHON M COIMATLHOU
Cpelbl, OCO3HAHHEM TJIOOATBLHOTO  XapakTepa JKOJOTHYCCKUX  MPoOJIeM;
OpHCHTAIIMCH HAa MPUMEHEHHE MATEeMAaTUYCCKUX 3HAHUHM JUIsd pElICHUs 3a1ad B
00J1acTH  OKpY)KAIOLICH Cpefpl, IUIAHUPOBAHMS TIOCTYIIKOB M OLEHKH HUX
BO3MOYKHBIX MTOCJIEACTBUH JIJIsl OKPYKAFOIIEH CPEJIbI.

IleHHOCTH HAYYHOTO MO3HAHMS

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAYKM U  OOLICCTBEHHOW MPAKTHKH, IOHUMAaHUEM
MaTeMAaTHYeCKON HayKu Kak c(hepbl 4YelOBEYECKOH JAeSTEIbHOCTH, JTaIloB ¢
pa3BUTUSA W 3HAYMMOCTH JUJIS PAa3BUTHS I[MBHWIW3AIWW; OBJIAJICHUEM S3bIKOM
MaTEeMaTHKd M MaTeMAaTHYECKOW KyJIbTYpOW KaK CPEICTBOM TIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATh NPOSKTHYI0 M HCCIICIOBATEIIbCKYIO JICSITEILHOCTD
WHIMBUYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3ybTaThl OCBOCHHS IMPOTPAaMMBI Y4eOHOTO TMpeaMeTa
«Marematuka XapaKTEPUIYIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OeliCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUGHBIMU
0elicCmeUusMU, YHUBEPCAIbHBIMU PecYIIMUBHBIMU OeliCMBUIMU.

1)  Vuusepcanvnuvie  nosmaeamenwvmvle  Oeticmsus,  obecneuusaom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00OyUarowuxcs (oceoenue
Memo008  NO3HAHUA ~ OKPYHCAIOUe20  Mupa,  NpUMeHeHue  J10SUYECKUX,
UCCTIe008aMENbCKUX ONepayull, yMeHutl pabomams ¢ ungopmayueti).

Bba3oBble JJornueckue JeicTBUA:

e BBIABJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTEeMAaTHYECKUX
00BEKTOB, TOHATHNA, OTHOIICHWW MEXIy MOHITHAMH; (HOpMyITupoBaTh
OTIpENIeTICHUs]  MOHATWN; yCTAHABIMBATh CYIICCTBEHHBIM  MPU3HAK
KJIacCU(UKAIMK, OCHOBAHMUSA MJii OOOOIICHHWS W CpPaBHEHUS, KPUTEPHH
IPOBOAMMOTO aHAIIN3A,

e BOCHpUHUMATH, (OPMYIUPOBATH W  TPEOOPA3OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YAaCTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M |
NpOoTUBOpeYHsi B (akTaxX, AaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;



npemsiaraTh  KPUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJH30BAHWEM 3aKOHOB JIOTHKH, IEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHM, YMO3aKIIIOUEHH 110 aHAJTIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNIbCTBa MaTEeMaTUYECKUX
YTBEPXKICHUI (TPSMBIE U OT MPOTHBHOTO), BHICTPAUBATH apTyMEHTAITUIO,
MPUBOJUTH TPUMEPHl M KOHTPIPUMEPHI; O0OOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJbL;

e BBIOMpaTh croco0 pemieHus ydyeOHOM 3adauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOUpaATh Hauboiee MNOAXOAAUIMN ¢ Yy4€ToM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieqoBaTeIbCKUe AeiCTBUA:

e HCIOJb30BATh BOIMPOCHI KaK MCCIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmynarpoBaTh BOMPOCH], (UKCUPYIOLIUME MPOTUBOpEUUe, MpodiIemMy,
yCTaHABIMBATh HCKOMOE€ W  JaHHOe, (OPMUPOBATH  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CTUTAaHUPOBAHHBII OKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO
00beKTa, SBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00beKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENHHO (HOPMYITHPOBATH OOOOIICHUSI M BBIBOJIBI TIO pE3ybTaTamM
POBEAEHHOTO HAOIIOEHUSA, UCCIEAOBaHUS, OLICHUBATh JOCTOBEPHOCTh
MOJIyYeHHBIX pPe3yJIbTaTOB, BEIBOJOB U 0000IICHU;

e IPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE IPOIIECCa, a TAKKE BbIIBUTATh
MIPEATNOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

e BBIBISTH ACPUIUTH MHGOPMAILIMK, JAHHBIX, HEOOXOIMUMBIX /Jisi OTBETA
Ha BOIIPOC U JJIsl pEUICHUS 3a]1auu;

e BBIOMpaTh UWH(DOpPMAIMIO U3  UCTOYHUKOB  PA3UYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAITHIO
pa3TUYHBIX BUIOB U (JOPM MIPEICTABICHHUS,;

e CTPYKTYpUpOBaTh MHGOPMAIINIO, IPEACTABIATh €€ B Pa3IMYHbIX (opmax,
WTIOCTPUPOBATh Tpaduuecky;

e OIICHUBATH HaJEXKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIbHO
chopMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHueepcanvhbie KOMMYHUKaGmu@Hble Oelicéus,  0becnevuusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0uenue:



BOCIpUHUMATh U  (OPMYyIHUPOBATh CYKIEHUS B COOTBETCTBUU C
YCIOBUSIMU M LIENSIMU OOIICHUS; CHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUKY 3pEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3aa4i, KOMMEHTUPOBATh MOJTY4YECHHBINH Pe3yiIbTaT;

B X07ie 00CYKJIeHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo6JieMbl, penraeMon 3a/1a4uu, BbICKa3bIBaTh UJI€H, HAIICJIEHHBIE HA TIOUCK
peIlIeHUs; COMOCTABIATh CBOM CYXJIEHUS C CYXICHUSMHU JPYTUX
YYaCTHHUKOB JHajiora, oOHapy>XMBaTh Pa3iu4HMe U CXOJCTBO IMO3MUIIMI; B
KOPPEKTHOH Gopme HopMyIHpoBaTh Pa3HOIIIACHS, CBOM BO3PAKEHUS;
OpPEACTaBIATh  pe3yJbTaThl  PEIICHHS  3aJadd,  OKCIEpPUMEHTa,
UCCIIEIOBAHMSI,  TMPOEKTa;  CAMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C y4ETOM 3a/1a4 MPE3CHTAlUU U 0COOEHHOCTEN ayIUTOPUH.

CorpyaHuyecTBo:

3)

NOHMMAaTh W WCIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOH W
WHIUBUyIBHON pabOThI PH pENICHNH YU4eOHBIX 3a/1a4; IPUHUMATH 11EITh
COBMECTHOUM JEeATEIBbHOCTH, IUTAHHUPOBATh OPTaHHU3AIUI0 COBMECTHOM
paboThI, pactpeaeNiaTh BUABI pabOT, JOTOBAPUBATHLCS, 00CYKAATh MPOIECC
U pe3yibTat paboTsl; 00001aTh MHEHHUS HECKOIBKUX JIFOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYK1eHHS, 0OOMEH MHEHHU,
«MO3TOBBIE TITYPMBbD» W WHBIE), BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JPYTUMU WICHAMHA KOMAaH/IbI,
OIICHMBATh KAa4eCTBO CBOETrO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHKAMH B3aUMO/ICHCTBUSI.

Vuusepcanvuvie  pecynamuenvie  Oeiicmesus, obecneyusarom

Gopmuposanue cmMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.

Camoopranusanmus:

COCTaBJIATH IUIaH, AITOPUTM PEIICHHS 3a7a4d, BEIOMpPATh CIIOCOO pelIeHus ¢
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELICHU ¢ y4€TOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOW pedIeKcMH Kak OCO3HAHHS
COBEPIIAEMBIX JEHCTBUHA U MBICIUTEILHBIX MPOIECCOB, UX PE3YJIbTATOB,;
BJIaJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJS Ipolecca H
pe3yabTara peuieHus MaTeMaTUueCcKOoM 3a/1auu;

NpEABUNIETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HHKHYTh MpPH PELICHUU
3a7]a4yd, BHOCUTb KOPPEKTUBBI B JI€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIBCTB, JJAHHBIX, HANJCHHBIX OIIMOOK, BHISBICHHBIX TPYAHOCTEMH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa €M M YCJIOBHSIM, OOBICHITH
IIPUYUHBI TOCTHKECHUS WIM HEJOCTH)KEHUS PE3YJbTAaTOB JEATEIIBHOCTH,
HAXOJHTh OIIMOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATDBI

11 KIIACC

CpaBHUBaTh  BEPOSATHOCTH  3HAYEHUH  CIy4allHOW  BEIUYMHBI IO
pacrpeeseHUIO WK C TOMOIIBIO JUarpaMm.

OnepupoBaTh NOHITUEM MAaTEMATUUYECKOTO 0KUAaHUS, MPUBOJAUTH IPUMEPHI,
KaK MPUMEHSIETCS MAaTeMaTHYeCKOe OXKHMJIaHWE CIy4YalHO! BEJIMYMHBI HAXOJUThb
MaTEeMaTUYECKOEe OKUJIaHKE M0 TAHHOMY PACIIPEIEICHHUIO.

HmeTh nipeAcTaBieHUE O 3aKOHE OOJIBIINUX YHCEIL.

NmeTh npeAcTaBIeHUE O HOPMAIbHOM pPacipeieICHUN.



TEMATHYECKOE IINTAHUPOBAHUE

11 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3esioB U TeM uugpoBbIie
Ne ni/m P Konrtpoabsnbsie IIpakTnueckue (mupp )
NMpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThbI
pecypcesl
| MareMarrnueckoe 0KHUIaHue CIydailHOU 4 bubnmoreka [JOK
BEJIMYUHBI https://m.edsoo.ru/5tbeSdcl
) Jucniepcust U CTaHIApPTHOE OTKJIOHEHUE 4 1 bu6muoreka [IOK
CIIy4allHOM BEJIMYMHbI https://m.edsoo.ru/5fbc5dcl
but6mmoreka [IOK
3 3 0 3 1
AKOH DOJIBIIHX HHCET https://m.edsoo.ru/5tbeSdcl
4 HenpepsiBHbIE C1ydaliHbIE BETUYHHBI ) bubnmoreka [JOK
(pactipeneneHus) https://m.edsoo.ru/5fbc5dcl
bubnunorexa [IOK
> Hopmansiioe pacripezienciis 2 ! https://m.edsoo.ru/5tbeSdcl
6 [ToBTOpeHmE, 0600IIEHNE U 19 ) bubnunorexa [IOK
cUcTeMaTH3alys 3HaHUH https://m.edsoo.ru/5fbc5dcl
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




HOYPOYHOE INTAHUPOBAHHUE

11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3YYeHHs

DJIeKTpOHHbIe N (poBbIE
o0pa3oBaTe/IbHBIC PeCypChI

[ToBTOpeHue, o600mEeH e,
cucTeMaTH3alis 3HaHUH.
Cinyyalinble ONIBITHI U
BEPOATHOCTH CITyYalHBIX
coObITuii. Cepun He3aBUCUMBIX
HUCTIBITAHU N

06.09

but6mmoreka [IOK
https://m.edsoo.ru/430d330a

[ToBTOpeHue, o600mIEeH e,
cUcTeMaTH3alis 3HaHUH.
Cinyyalinble ONIBITHI U
BEPOSITHOCTH CIIy4alHBIX
coObiTuii. Cepun He3aBUCUMBIX
HUCTIBITAHU N

13.09

but6mmoreka [IOK
https://m.edsoo.ru/a573a292

[ToBTOpeHue, o600mEeH e,
cucTeMaTH3alus 3HaHUH.
CrnyuaiiHble ONBITHI U
BEPOSITHOCTH CIIy4alHBIX
coObITuii. Cepun He3aBUCUMBIX
HUCTIBITAHU N

20.09

but6mmoreka [IOK
https://m.edsoo.ru/07a5¢861

[ToBTOpeHue, o600mEeH e,
CUCTEMaTU3aLMs 3HAHUMN.
CrnyuaiiHble ONBITHI U
BEPOSITHOCTH CIIy4alHBIX

27.09

but6mmoreka [IOK
https://m.edsoo.ru/32bc29bf




coObITuii. Cepun He3aBUCUMBIX
WCTIBITAHU I

IIpumepsl IpUMEHEHUS

bubnunorexa [IOK
5 MaTEMaTHUECKOI'O OKUIaHUS 04.10
11.0https://m.edsoo.ru/ea27084d
(cTpaxoBaHue, JOTEpEs)

6 MaremaTrudeckoe OKHIaHNE 11.10 bubnuorexa [{OK
CYMMBI CITy4YalHbIX BEJIUYHUH ' https://m.edsoo.ru/0adefe9e
MatemMmarnyeckoe OXKugaHue

7 TeOMETPUUYECKOTO U 18.10 Bubmiorexa ITOK

P . ) https://m.edsoo.ru/20de2fc2
OMHOMHAIBHOTO paCIpeCIICHUA
MaTeMaTH4eCKOE 0KUIaHIE
8 T€OMETPUUECKOT0 U 25.10 Bubmiorexa ITOK
p . ' https://m.edsoo.ru/17b0e769
OMHOMHAIBHOTO pacIpeCIICHUIA

9 Jucnepcus u ctaHIapTHOE 08.11 bu6muoreka [IOK
OTKJIOHECHHE ' https://m.edsoo.ru/bcc67f76

10 Jlucnepcus U CTaHAAPTHOE 1511 bubnmoreka [JOK
OTKJIOHEHHE ) https://m.edsoo.ru/bf78aad6

1 Jliucriepcu reoMeTpU4ECKOro n 2211 bubmuoteka [JOK
OMHOMUATBHOTO PaCIIpeACTICHIS ' https://m.edsoo.ru/4b5a495¢
[TpakTryeckas pabora c

12 HUCIIOJIB30BAaHUEM DIICKTPOHHBIX 29.11 bubmmorexa LOK

p ' https://m.edsoo.ru/a53cd884
TaOJIAILL
3aK0H OOJBIINX YHCEIL. Eubs 10K
HOIHOTEKA
13 Br10opouHslit MeTo 06.12
P . g https://m.edsoo.ru/94ddc34a
HCCIIEI0BaHU
3aK0H OOJBIINX YHCEIL. EuG 110K
. oTeKa
14 Br16opounbIii MeTO 13.12 HOJOT

HUCCIIEIOBAHUN

https://m.edsoo.ru/cf23b369




[TpakTryeckas pabora c

bubnunorexa [IOK

15 HUCIIOJIL30BAHUEM DJIEKTPOHHEBIX 20.12
p https://m.edsoo.ru/6¢c1d11a6
TalJIHIL
bubnunorexa [IOK
16 Hrorosas koHTpoOIbHAS padboTa 27.12
p p https://m.edsoo.ru/7e379f8f
[Tpumepsl HEMTPEePHIBHBIX
CIIYYaMHBIX BeTUIUH. OYHKINAA
17 HJ'IZ:‘HOCTH acImpe, eneHy;ﬂ bubnnorexa LHOK
pactipent ) https://m.edsoo.ru/9f5b423d
PaBHOMEpHOE pacnipeneneHue u
€ro CBOICTBA
[Tpumepsl HEMTPEePHIBHBIX
CIIYYalHBIX BeTUIUH. OYHKINAA
18 HJ'IZ:‘HOCTH acImpe, eneHy;ﬂ bubnnorexa LHOK
pactpei ) https://m.edsoo.ru/blc2712e¢
PaBHOMEpHOE pacnipeneneHue u
€ro CBOICTBA
3agauu, TpUBOASIINE K
19 HOPMaJIbHOMY PacIpeIEICHHUIO. bubmuoteka [JOK
OyYHKIUSA IJIOTHOCTU U CBOMCTBA https://m.edsoo0.ru/97¢19£59
HOPMAaJIBHOTO pacipeaesICHUs
[TpakTryeckas pabora c
20 HUCIOJIb30BaHUEM DIIEKTPOHHBIX Bubmiorexa ITOK
p https://m.edsoo.ru/1f1{9ad9
TalJIHIL
[ToBTOpeHue, 06001mIeHNE 1
21 cucTeMaTHu3alus 3HaHUui bubmmorexa [OK
H ) https://m.edso00.ru/72953f4c
OnucarenbHasl CTaTUCTHAKA
[ToBTOpeHmE, 0600IIEHNE U
22 cucTeMaTH3allis 3HaHUI bubmmorexa LOK
H ’ https://m.edsoo.ru/b699ad0c
OnucarenbHasl CTaTUCTHAKA
23 [ToBTOpeHME, 0600IIEHNE U but6mmoreka [IOK




cUCTEMAaTH3alusd 3HaAHUU.
OnbITHI C PABHOBO3MOXHBIMU
3JIEMEHTApPHBIMUA COOBITUSMHU

https://m.edsoo.ru/3fcbact9

24

[ToBTOpeHme, 06001IeHNE 1
cUCTeMaTu3alus 3HaHH.
OnBITH ¢ PABHOBO3MOXHBIMHU
AJIEMEHTAPHBIMH COOBITUIMU

bubnunorexa [IOK
https://m.edsoo.ru/538fd7cf

25

[ToBTOpeHme, 06001IeHNE 1
cUcTeMaTu3alus 3HaHH.
Brrunciienue BeposiTHOCTEN
COOBITHI ¢ TPUMEHEHUEM
dhopmyn u rpadpuuecKux
MEeTO/0B (KOOpAMHATHAS
npsimasi, 1epeBo, AuarpaMma
Diinepa)

bubnunorexa [IOK
https://m.edsoo.ru/272910f5

26

[ToBTOpeHme, 06001IeHNE 1
cucTeMaTH3als 3HaHUH.
Brruncienne BeposiTHOCTEM
COOBITHH C TPUMEHEHUEM
dhopmyn u rpaduuecKux
METO/0B (KOOpAUHATHAs
npsiMasi, IEpeBo, TuarpaMma
Diinepa)

but6mmoreka [IOK
https://m.edsoo.ru/dc9ad6ca

27

[ToBTOpEeHME, 0600IIEHNE U
cucTeMaTH3alis 3HaHUH.
Brrunciienue BeposiTHOCTEN
COOBITHI ¢ TPUMEHEHUEM
dbopMyI u TpadUIECcKIX
METO/0B (KOOpAUHATHAs

but6mmoreka [IOK
https://m.eds00.ru/59641277




npsiMasi, IEpeBo, TuarpaMma
Diinepa)

[ToBTOpeHme, 06001IeHNE 1
cUCTeMaTu3alus 3HaHH.
Brrunciienue BeposiTHOCTEN
COOBITHI ¢ TPUMEHEHUEM

bubnunorexa [IOK

28 dhopmyn u rpadpuuecKux https://m.edsoo.ru/e7 1debed
MEeTO/0B (KOOpAMHATHAS
npsiMasi, IEPEeBO, JUarpaMma
Diinepa)
[ToBTOpeHme, 06001IeHNE 1

79 CHCTEMAaTHU3allis 3HAHHIA. bubnunorexa [IOK
CnyyaliHble BEJIMYUHBI U https://m.edsoo.ru/00b2efb3
pacrpeaeseHus
[ToBTOpeHme, 06001IeHNE 1

30 cUcTeMaTHu3aIvs 3HaHWH. bubmuorexa [{OK
CnyyaliHble BEJIMYUHBI U https://m.edsoo.ru/1cc2df8f
pacrpeeseHus
[ToBTOpeHme, 06001IEeHNE 1

31 cUcTeMaTHu3aIvs 3HaHUH. bubmuorexa [{OK
MaremaTuuecKkoe OKHUIaHuE https://m.edsoo.ru/acal298c
CIIy4ailHON BETMYMHBI
[ToBTOpeHmEe, 06001IeHNE 1

0 cUcTeMaTHu3aIvs 3HaHUH. bubmuorexa [{OK
MaremaTuuecKkoe OKHUIaHUE https://m.edsoo.ru/640a8ebf
CIIy4allHOM BEJIMYMHbI

bubnunorexa [IOK
33 HroroBast KoHTpoOIIbHAs paboTa hitps://m.odsoo.rw/0fd6d597
34 [ToBTOpeHme, 06001IEeHNE 1 bubnmoreka [JOK




cUcTeMaTH3anusg 3HaHUU

https://m.eds00.ru/5006273¢

OBIIEE KOJMYECTBO YACOB I10
[NPOT'PAMME
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