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Yy4eOHOro Kypca «AJredpa u HayaJjia
MAaTEeMAaTHYeCKOr0 aHAJIu3A.
ba3oBbiu ypoBeHbY
s ooyuaromuxesa 10-11 kiaaccosn

INOACHUTEJBHASA 3AIINCKA

Pabouas mporpamMmma y4eOHOT0O Kypca «Anredpa v Hadajia MaTeMaTHYeCKOIo
aHanu3a» 06azoBoro ypoBHs s oOydaronuxcst 10 —11 kmaccoB pa3zpaborana Ha
ocHOBe DeniepaIbHOTO TOCYIaPCTBEHHOIO 00pa30BaTENbHOIO CTaHAapTa CPEIHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUMH,
NPEABSIBIAEMBIX K MaTEMaTUUYE€CKOMY OOpa3OBaHUIO, U TPATULIUA POCCUKUCKOTO
oOpazoBaHus. Peanuzamusi mporpamMmbl o0eceUMBAET OBJIAJICHUE KIIOUEBBIMU
KOMITETEHIIUSIMH, COCTaBIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0Opa3oBaHus, 1IEIIOCTHOCTb OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U TMO3HABATEIHHOTO
Pa3BUTHS JINYHOCTH O0YUYaIOIINXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa v Hayana MareMaTHYECKOTO aHalu3a» SIBISETCA OJHUM U3
HauboJiee 3HaYMMBbIX B IPOTpaMMe CTapllei HIKOJIbI, TOCKOJBKY, C OJHON CTOPOHBHI,
OH O0ecreuynBaeT WHCTPYMEHTAIbHYIO 0a3y Ui HM3y4eHUS BCEX €CTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JAPYTrOM CTOPOHBI, (POPMHUPYET JIOTUUECKOE M a0CTPaKTHOE
MBIIJIEHUE YYalluXcd Ha YPOBHE, HEOOXOJAMMOM i OCBOCHHSI KypCOB
UH(GOPMaTUKHU, 0011IECTBO3HAHUS, ICTOPHH, CIOBECHOCTH. B paMkax 1aHHOTO Kypca
y4daluecs OBJIAJIEBAIOT YHUBEPCAJIBHBIM SI3BIKOM COBPEMEHHON HayKH, KOTOpas
dbopMyIMpyeT CBOU JOCTHKEHHUS B MaTeMaTuieckon popme.

Kypc anreOpsl u Hauan MaTreMaTH4eCKOro aHajau3a 3aKJIaJbIBAET OCHOBY IS
YCHEIIHOTO OBJAJCHHUS 3aKOHAMU (PU3WKH, XUMUHU, OHOJIOTMH, NOHUMaHUS
OCHOBHBIX TEHJEHIMM SKOHOMHMKHM U OOIIECTBEHHON JKM3HH, TO3BOJISET
OPUEHTHPOBATHCSI B COBPEMEHHBIX LHU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJb30BaTh UX B MOBCEIHEBHOW XW3HU. B TOoXke Bpems OBlaJieHUE
aOCTpaKTHBIMU UM JIOTMYECKHM CTPOTMMH MATeMaTHUYECKUMHU KOHCTPYKLMSIMU



pa3BUBAaET YMEHHME HAXOJHTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH
YTBEPKACHHSI, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETH3AIUIO, abCcTparupoBaHue u
aHaJIOTHI0, GOPMUPYET KpEaTUBHOE M KPUTHUECKOE MbINIICHHE. B xo1e n3ydenus
anreOppl M HayaJl MaTeMaTHYEeCKOro aHajlu3a B CTapllied IIKOJE Yy4dalluecs
IIOJIYYarOT HOBBIM OIBIT PEIIEHUS MPUKIAAHBIX 33Ja4, CaMOCTOSATEIbHOIO
NOCTPOEHUSI MAaTEMaTUYECKUX MOJIEJIEH pEaNbHbIX CUTyalluidi M HHTEpIpEeTaluu
NOJIY4YEHHBIX  pEUIeHUH, 3HAKOMATCA C  OpUMEPAMH  MAaTEMaTHUYECKHX
3aKOHOMEpPHOCTEM B MPHUpPOJAE, HAYKE U B MCKYCCTBE, C BBIJAIOIIUMUCA
MaTE€MaTUYECKUMH OTKPBITUSMHU U UX aBTOpPaMHu.

Kypc ob6nagaer 3HaUMTENbHBIM BOCIUTATENBHBIM IOTEHIUAIOM, KOTOPBIN
peanu3yeTcs Kak 4depe3 y4eOHbBI Marepuaj, CIoCOOCTBYIOMUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHUS, TaK W dYepe3 crneuuduky ydeOHON AesaTenbHOCTH,
TpeOyroen CaMOCTOSITEIILHOCTH, aKKypaTHOCTH, IIPOJIOJKATEIIbHOM
KOHLIEHTpallMy BHUMAaHHs U OTBETCTBEHHOCTH 32 MOJIYYEHHBIN pE3ynbTar.

B ocHoBe MeToanku oOydeHus anreOpe U HayalaM MaTeMaTUYeCKOro aHaIn3a
JICKUT IEATEbHOCTHBIA MPUHIUI OOyUEHHUS.

CrpykTypa Kypca «Anredpa 1 Hayajla MaTeMaTUYECKOr0 aHAJIN3a» BKIKOYAET
CIIEIYIOLUE COJEPKATEIBHO-METOANYECKUE JIMHUNA: «YHca M BBIYHUCICHUSY,
«DyHKIUH U rpadukn», «YpaBHEHU U HEPABEHCTBa», «Havana maremaruueckoro
aHanu3a», «MHOXeCTBA U JIOTHKa». Bce OCHOBHBIE COEPKATETBHO-METOTUYECKUE
JUHUY HW3Y4aloTCs Ha MPOTSHKEHWHM JABYX JIET OOy4YeHusi B CTapllel IIKOJIe,
€CTECTBEHHO JIOMOJHSA APYT Apyra U IOCTENEHHO HACHIIIASCh HOBBIMU TEMaMH H
paznenamu. J[aHHBIM Kypc SIBISI€TCSI MHTETPATUBHBIM, MOCKOJIbKY OOBEIUHSET B
cebe coaepKaHHWE HECKOJbKMX  MaTeMaTH4YeCKMX JUCHMIUIMH:  anredpa,
TPUTOHOMETPHSI, MATEMAaTUYECKUI aHAIN3, TEOpHsl MHOXECTB U Ap. [To Mepe Toro
KaK y4alluecs OBJIAJEBAIOT BCE 0OoJiee MMPOKUM MATEMATHYECKUM anmnapaTroM, y
HUX TIOCJIE0BATeNIbHO (POPMUPYETCSI M COBEPIICHCTBYETCS YMEHHE CTPOUTh
MaTEMaTUYECKYIO0 MOJENb PEAJIbHOM CUTYalluH, IPUMEHSATh 3HAHUS, [IOJyYEHHBIE B
Kypce «Anrebpa u Hayaja MaTEeMaTHYECKOTO aHalu3a», [JI pelieHus
CaMOCTOATENBbHO  COPMYJIMPOBAHHOM MaTeMaTHYeCKOW 3ajayd, a 3aTeM
MHTEPHPETUPOBATH NOJYUYECHHBIN Pe3yJIbTar.

ConepxarenpHO-MeTOAUYECKas JIMHUAS «HUucna M BBIYMCIICHMS» 3aBEPIIACT
(dbopMUpOBaHNE HABBIKOB MCMOJIb30BaHUS JAEUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HA4yaTO B OCHOBHOW MIKoJie. B crapiell mkosie oco0oe BHHUMaHUE YIENISETCS
(GOpMHPOBAHUIO TMPOYHBIX BBIYMCIUTENbHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIIOJIb30BaHUE PAa3IMYHBIX (OpPM 3amucu JCHCTBUTENBLHOTO 4YHCIA, yYMEHHE
pPalUMOHAIBHO BBINOJNHATh JCHCTBUS C HUMH, JeNaTb NPHUKUIKY, OLICHUBATh
pe3ynpTaT. OOydarommecs MOTY4YalOT HABBIKU NPUOIMKEHHBIX BbIUYMCICHUMH,



BBITIOJIHCHUS JIEWCTBHM C 4YWCIaMU, 3allMCaHHBIMA B CTaHIapTHOU (opme,
WCITOJIb30BAHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIIOBBIX BbIPAKEHUM.

JIunus «YpaBHEHUS M HEPABEHCTBA» PEAJIU3YETCS HA MPOTSIKEHUU BCErO
oOydeHusi B CTaplIeld IIKOJE, IMOCKOJbKY B KaXJOM paslieie MpOorpaMMbI
IPELYCMOTPEHO PELIEHUE COOTBETCTBYIOIIMX 3anad. OOyuwaromuecs OBIaJI€BaOT
pa3IUYHBIMM METOJAMU PEUIEHUS UEJbIX, PAlMOHAIBHBIX, HPPALMOHAIBHBIX,
MOKAa3aTeNIbHbIX, JIOTApU(PMHUUECKUX U  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPABEHCTB U UX cucteM. [loiydeHHbIE yMEHNS UCTIOJIB3YOTCS IIPU UCCIEA0BAHUN
GyHKUIMNA C TOMOIIBIO TTPOU3BOJHOM, PEIICHUM MPUKIAJAHBIX 3ajlady U 3a7a4 Ha
HaXOXJEHWE HaumOOJBIIMX W HAaWUMEHBIIMX 3HaueHuW ¢yHKuuu. JlaHHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B ce0s Takke (opMUpoBaHHE YMEHUM
BBINIOJIHATh Pacy€Thl Mo ¢opmyrnaMm, NpeoOpa3oBaHUs UENbIX, pPalUOHAIbHBIX,
UppaIlMOHATBHBIX W TPUTOHOMETPUUYECKUX BBIPAKCHHUM, a TaKKe BBIPAKCHUH,
COJEpKaIMX CTENEHU U JorapudMel. braronaps u3ydeHHIO anredpanyeckoro
MaTepuasa IpOUCXOAUT JajbHeIIee pa3BUTHE aITOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIUJICHUS y4Yaluxcs, (OPMHUPYIOTCS HABBIKM JCAYKTHBHBIX PaCCYXKICHUMH,
paboThl C CHUMBOJIbHBIMU (OpMaMH, MPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJE PABEHCTB U HEPABEHCTB. AnreOpa npeaaraet 3(ppekTuBHbIC
WHCTPYMEHTBI ISl PEUICHUS MPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISTHO IGMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK A3bIKa HAYKH.

CopnepkarenpbHo-MeToauYecKass JUHUA «DyHKIMM W TpaduKU» TECHO
NEPEIUIETAETCS C IPYTUMH JIMHUAMH Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T
MIOCJIEIOBATEBHOCTD U3YUEHUS MaTepruaiia. M3yueHne CTeneHHOM, OKa3aTeIbHOM,
JorapuMUYECKOH U TPUTOHOMETPUYECKUX (YHKIIMMA, UX CBOWCTB U TPa(UKOB,
UCIOJIb30BaHUE (DYHKIMI Uil pelieHus 3afa4 U3 IpYrux y4yeOHbIX MPEeIMETOB U
peanpHOM >KM3HM TECHO CBA3aHO KaK C MAaTEMATHYECKHM AaHAIM30M, TAK U C
pelIeHeM ypaBHEHUN U HepaBeHCTB. IIpu 3ToM Oousbllloe BHUMAHUE YJIEseTcs
bopMHUpPOBaHUIO YMEHUS BhIpaKaTh (hOpMyIaMu 3aBUCUMOCTH MEXKITY Pa3IMYHBIMU
BETMYMHAMH, HCCJIENAOBAaTh TIOJy4YeHHbIE (YHKIUUA, CTPOUTh UX Tpaduku.
Marepuan 3Toi coiepKaTeNbHOM JIMHUN HALIEJIEH HA pa3BUTHE YMEHUHN U HABBIKOB,
MO3BOJISIONIMX BBIPAXXKATh 3aBUCUMOCTH MEXK/Iy BEIMUYMHAMU B pa3inyHON (opme:
aHAIMTUYECKOW, Tpaduueckod U clioBecHOM. Ero wu3yueHue crnocoOCTByeT
Pa3BUTHUIO AJTOPUTMHYECKOTO MBIIUICHHUS, CIHOCOOHOCTHM K OOOOIICHHUI0 W
KOHKPETHU3AIUH, UCITOIb30BAHUIO AHATIOTUH.

ConepxartenbHas nuHusl «Hadaia mMaTreMaTM4ecKOro aHajan3a» MO3BOJSET
CYILIECTBEHHO PACIIUPUTHh KPYTI KaK MAaTeMaTHMYeCKUX, TaK U MPUKIAJHBIX 3a]1ad,
JIOCTYITHBIX 00YYalolUMCsl, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCJENOBATh U
CTpOUTH rpaduku GyHKITUH, OIPEIETATH UX HANOOJIBIITNE U HANMEHbBIIINE 3HAYCHUS,



BBIYHCIIATH TUIomanu Guryp u oOBEMBI Te, HAXOIUTh CKOPOCTA M YCKOPEHHS
nporieccoB. JlaHHas conaep)KaTelbHAsl JIMHUS OTKPHIBAET HOBBIC BO3MOKHOCTH
MOCTPOCHUSI MaTEeMaTHYCCKUX MOJEICH pPEATbHBIX CHUTyalluil, HaXOXICHUS
HAWIYYIIETO PEIICHUs] B MPUKIAIHBIX, B TOM YHCJE COIUATBHO-DKOHOMUYCCKHUX,
3ajlayaXx. 3HAKOMCTBO C OCHOBaMHM MaTEeMaTHYECKOTO aHajiu3a CIOCOOCTBYET
pPa3BUTHIO a0CTPAaKTHOTO, (POPMaTHHO-TIOTUYECKOTO W KPEATHBHOTO MBITTUICHHUSI,
bOopMHUPOBaHUIO YMEHUN PACTIO3HABATH NIPOSBIICHUS 3aKOHOB MAaTEMAaTHKH B HAyKe,
TeXHUKEe M HucKyccTBe. OOydyaromuecs Y3HAIOT O BBIJAIOIIMXCS pe3yibTaTax,
TIOJTyYEHHBIX B XOJI€ PA3BUTHSI MATEMATHKH KaK HAyKH, U UX aBTOpPaXx.

CopeprkarenbHO-MeTOAUYeCcKas JUHUS «MHOXKEeCTBa U JIOTUKAa» B OCHOBHOM
MOCBAIIEHA  JJIEMEHTaM  TEOpPUM  MHOXKECTB. T€OpPEeTHKO-MHOKECTBCHHBIC
MIPEICTABIICHUS TTPOHU3BIBAIOT BECh KyPC IIKOJIHHOM MaTeMAaTUKH W TPEIJararoT
HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIIONMN BCE pa3/ielbl MATEMATUKA U €€
MPWIOKEHUHN, OHU CBSI3BIBAIOT Pa3HbIE MAaTeMaTHYECKUE AUCIUIUIMHBI B €IMHOE
nenoe. [loaToMy BakHO JaTh BO3MOYKHOCTH IIKOJIBHHKY ITOHUMATh TEOPETHUKO-
MHOKECTBEHHBIM SI3bIK COBPEMEHHON MaTEMaTHKH W HWCIOJIb30BaTh €ro s
BBIPKCHUSI CBOUX MBICIICH.

B kypce «Anredpa m Havaja MaTeMaTHUYECKOTO aHAJINW3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMaTUYECKOTO  MOJICIMPOBAHUS, KOTOphIE€ IPU3BAHbBI
chOpMHPOBATH HABBIKK MTOCTPOSHUS MOJICIICH peaTbHBIX CUTYAIlUi, UCCIICTOBAHMS
ITHX MOJEJNIed C TOMOIIBIO ammapaTa anareOpbl U MaTeMaTHYeCKOro aHaiu3a U
WHTEPIPETALNUN TOJTYYECHHBIX pe3yJIbTaTOB. Takue 3aJaHus BIUICTCHBI B KaXIbIA U3
pas3/iesoB MPOrPaMMBbl, MOCKOJIbKY BECh MaTeprall Kypca IIUPOKO UCTIONb3YeTCs ISt
pelIeHus] TPUKIAIHBIX 3a7ad. [Ipu pemieHuu peasibHbIX MPAKTHYECKUX 3a7ad
ydaniecs: pa3BHBAIOT HAOIIOAATETFHOCTh, YMEHHWE HAXOAWTHh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HWCIIOJIB30BATh AHAIOTHIO, 0000MATh W KOHKPETH3UPOBATH
npobnemy. [lesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PEHICHUS MPUKIATHBIX
3a/lady OPTaHM3yeTCsl B MPOIECCe M3YyUEHHUs BCEX TeM Kypca «Ainrebpa u Hadana
MaTEeMaTHYECKOTO aHAITu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOHOM 11aHe Ha U3y4YeHHE Kypca ainreOpbl M Hadall MaTeMaTHYECKOIO aHaIn3a
Ha 0a30BOM ypoBHe OTBOAUTCS 2 yaca B Hezento B 10 kiacce u 3 yaca B HEZIEIIO B
11 xnacce, Bcero 3a aBa roga odydenus — 170 gacos.



COAEPXKXAHHUE YYEBHOI'O KYPCA
10 KITIACC

Yucia ¥ BbIYMCICHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OecKOHEUHble  mepuoAudeckue  JpoOu. ApudMmeTHyecKkue  omnepanud  C
palMoHaNBHBIMU YHCTIAMU, TPEe0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/Ja4 U3 Pa3IMUYHbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHble 4Wclia. PalMOHAIBHBIE W UPPALMOHANIBHBIE YHUCIIA.
Apudmerrueckue omnepaudd ¢ JeUCTBUTENbHBIMU YHuciaamu. [IpubmmxkéHHbie
BBIYMCJIEHNS, IPABUJIA OKPYIJIEHUS, IPUKUAKA U OLIEHKA PE3YJIbTAaTa BHIYUCICHHMN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas ¢dopma  3amucu
JNEeUCTBUTEIBLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi  Gopmbl  3alucH
JEHUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJlbHOM  crTemeHu.  JleWicTBus ¢
apu(pMETUIECKUMH KOPHSMH HaTypaJIbHOM CTEIIEHHU.

CHHYyC, KOCHHYC M TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHuEe, KOpeHb ypaBHeHUsA. HepaBeHCTBO, pelienme HepaBeHcTBa. Meron
WHTEPBAJIOB.

Pemenue nuensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPABHEHU .

IIprMeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a1a4 U
3aJlay U3 pa3auvHbIX 001acTel HayKU U pealbHOW XKU3HH.

@OyHkuuu U rpadpuku

OyHkius, crnocoObl 3amgaHust GyHkuuu. ['paduk  yHkuu. BzaumHo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHUi Qynkunu. Hymn pyskumu.
[TpomesxyTkH 3HaKONOCTOSAHCTBA. UETHBIE M HEUETHBIEC (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IIeJIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduxk. CBoiicTBa u rpaduk KOpHsS N-OW CTEMEHHU.



Tpuronomerpuueckass OKPY>KHOCTb, OIPEJAEICHUE TPUTOHOMETPUUECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MMPOTrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysna CIOKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrPECcCHH IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, omnepauuu Haj MHOXkecTBamH. Jluarpammbl Jiinepa—BenHa.
[IpuMeHeHUuEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisli OMUCAaHUSl peabHBIX
IIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BIYMCICHUS

HarypansHabie u niensie yncina. [Ipu3Haku 1eIMMOCTH LENBIX YHCENL.

CreneHb ¢ palMOHAIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapugm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHne BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHne BBIPAKEHUM, COJEpKAIUX CTEMEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX YpaBHEHHU. PellleHne NpUKIaIHbIX 33/1a4 C OMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHU.

CucreMbl M COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUIN U HEPABEHCTB.

[IpruMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX
3a/1ay ¥ 3a7]a4 U3 pa3InuHbIX 00J1aCTEeN HAYKU U PEAIbHON KU3HU.

DYyHKIUHN U TPAPUKH

Oyukius. [lepuoanueckue pynakimu. [IpoMexyTkn MOHOTOHHOCTH (DYHKITHH.
Makcumymbl 1 MUHUMYMbI (yHKuud. HamGonpiiee M HauMeHblIee 3HAUCHHE
(GyHKIHMH Ha TPOMEXKYTKE.

Tpuronomerpruyeckure QyHKIUU, UX CBOMCTBA U IPAPUKHU.

[TokazaTtenbHas u morapudmuyueckas GyHKIIUN, UX CBOMCTBA U TpaduKH.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JIPYTUX Y4EOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepsiBabie ¢pyHKIMH. MeTO HHTEPBAIOB ISl PEIICHUS HEPABEHCTB.

[IpousBonnas  ¢yakuuu. [eomerpudyecknii u  QU3NUECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJMeMEHTAapHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHI.

[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIUU Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKACHUS HAWIY4dIEero pElEHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMmerpuyeckuid W (Qusmyeckuid cmbici. Beruucienue
uHTerpana no gpopmyne Herorona—IJleiiOnuna.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 06p330BaHI/IH Clacayromux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxxtaHCcKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocss Kak aKTUBHOTO
M OTBETCTBEHHOTO WI€HAa POCCUUCKOTO OOIIECTBA, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JTOCTUKEHUM HAYKU U JAEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOTO OYayIIETO.

DcTeTU4eCcKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYAsi CTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]1a4, PEIICHUI, PACCYKIEHHI; BOCIPUUMUYUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUJIOB UCKYCCTBA.

PuU3nYeCcKOEe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ INMUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUNA U
OTZIbIXa, peryJisipHas (pu3nyeckas akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpyzoBoe BOCIIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BEIOOD
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTHIO K aAKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COLIMAJIbHO-?PKOHOMHUYECKHUX MPOIECCOB Ha COCTOSIHUE MPUPOJHOM U COLUATBHOMN
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpUCHTAIlME Ha MPUMEHEHHE MATEMATHUYECKUX 3HAHWU MJId pelieHus 3a7ad B
00JIaCTH OKPY’KAIOIIECH Cpe/ibl, ITTAHUPOBAHUS MOCTYIKOB U OILICHKU UX BO3MOXKHBIX
MOCJEACTBUN JIJIS1 OKPYKAIOLIEH CPE/IbI.

[leHHOCTH HAYYHOTO NMO3HAHUSA:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUEeCKOW JESITeIbHOCTH, ATarloB €€
pa3BUTHUS M 3HAYUMOCTH JJISI PA3BUTHS LHUBWIM3ALMHU; OBJIAIJCHUEM SI3BIKOM
MaTeMaTUK U MAaTeMaTUYECKOM KyJIbTYypOM KaK CpPEJCTBOM IIO3HAHUS MUDPA;
TOTOBHOCTBIO OCYILECTBIIATh MPOECKTHYI0 M HCCIIEIOBATENbCKYIO JAESITEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHHS MPOTPAMMbI YYEOHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuuseepcanvomvie  nosmasamenwvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpYXcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
UCcce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTpeCeICHUS  TOHATHH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

BBISBJISITH ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3HM U
NpOTUBOpEYHs B (akTaxX, NaHHBIX, HAOIIONCHUSX U YTBEPKIACHHSIX;
npemiaraTh KpUTEPUH JIJIS BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEYUHIA,
JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3AKITIOUEHUH TI0 aHAJIOTHH;
IPOBO/IUTH CaMOCTOSITEIIBHO JI0Ka3aTeNIbCTBA MaTeMaTHYeCKHUX
YTBEPXKACHUNA (MIPsIMBbIC U OT TMPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIE€HUS U BBIBOJBI

BBIOMpATh Croco0 perieHus yuyeOHoW 3agauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpPATh Hauboiee MNOAXOAAIIMN ¢ Yy4€ToM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

Bba3oBrle nccenoBaTelIbcKue JeUCTBUS:

WCITOJIB30BaTh BOTIPOCKHI KaK MCCIIEIOBATEIHCKUA WHCTPYMEHT ITO3HAHWS,
dbopmyapoBaTh BOMPOCH], (UKCHPYIOIIUME MPOTHUBOPEUYUE, MPoOIemy,
yCTaHaBJIMBAaTh HCKOMOE U  JaHHoe, (HOpMHUpPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

IPOBOIUTH CaMOCTOSITEIIEHO CIUUTAaHUPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, IPOIIECCaAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTaM
MPOBENEHHOTO HAOJIOIEHUS, WCCIEAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:

BBISIBIIATH Je()UIUTH HHGOPMAIIMH, TAaHHBIX, HEOOXOIUMBIX JIJIT OTBETA Ha
BOIPOC U JJISI pEIICHUS 3a]1a4H;

BBIOMpaTh  WMHGOpMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CTPYKTYpHUpPOBaTh UH(POPMAIIUIO, MIPEACTABIATh €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHdopmauu 1o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHSIM.



2)

Vuueepcanouvie KoMMyHukamuenwvle Oelicmeus,  o0becneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DYYATOUWUXCAL.
OoOuenue:

BOCIPUHUMATh U (JOPMYJIUPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUSMU
U LIETSIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)kaTh CBOIO TOUKY 3PEHUs
B YCTHBIX U IMCBMEHHBIX TEKCTAX, AaBaTh MOSCHEHUS MO XOIYy PEIICHUS
3a/1a4l, KOMMEHTHPOBATH MOJIyYEHHBIN PE3yJIbTAaT;

B X0JI€ 00CYKJEHU 3a7]aBaTh BOIPOCHI 10 CYIIECTBY O0CYKIaEMON TEMBI,
Ipo0JIeMBbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIEJICHHBIE HA IOUCK
pelIeHUs; CONOCTaBIATh CBOU CYXKICHHS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHAaliora, OOHApyXUBaTh Pa3U4He U CXOJCTBO IMO3UILIUN; B
KOPPEKTHOH Gopme popMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKCHHUS,
IIPEACTABIATh  PE3yJbTaTbl  pELICHHMs  3aJadyd,  JKCIEPUMEHTA,
UCCIIEJOBaHMSI, IPOEKTA; CAMOCTOSITENIbHO BEIOMPATh (pOpMAT BBICTYILICHUS
C YYETOM 3aJa4 MPE3CHTALNH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHUYECTBO:

MMOHUMATh M UCIIOIH30BATh MPEUMYIIECTBA KOMAaHTHOW W MHANBUAYATLHON
paboThl MpHU pelieHuU Y4eOHBIX 3ajJlay; MPUHUMATH I€Jdb COBMECTHOM
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHI,
pacmpenensaTh BHIbI paboT, JAOrOBapWBaTHCSA, OOCYKIATh TMPOIECC H
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYMNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbD» U WHBIC); BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBHUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOErO0 BKJIaja B OOMMA TPOAYKT TIO KPUTEPHSIM,
c(hOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

3) Yuusepcanvuvie pecyiamuesnsle oeticmaus, obecneuusarom popmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS IUUHOCTIU.
Camoopranuzanus:

COCTAaBJIATH IJIAH, AJITOPUTM PCUICHUA 3a1a4H, BBI6I/IpaTB croco0 peucHus C

y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAITIH.
CaMOKOHTPOJIb:

BJIAJE€Th HaBbIKAMHU [O3HABaTEIbHOM pedJekcuu Kak OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3ysbTara
peleHns MaTeEMaTUIEeCKOM 3a/1auu;



e TPEABHUAETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTh [IPU PEIIEHUH 3a/1a4H,
BHOCHUTH KOPPEKTHUBBI B JIESITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
JIAHHBIX, HAWJEHHBIX OLINOOK, BHISBICHHBIX TPYAHOCTEN;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBICHITH
IIPUYMHBl TOCTUXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJUTh OIIHUOKY, 1aBaTh OI[EHKY NPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOTroO Kypca «Anredpa U Hadalla MaTeMaTHYECKOTO aHAIIN3a
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHHS JOKHO 00ECIedMBaTh JTOCTHIKCHUE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JECATUYHAs IPOOb, MPOLIEHTHI.

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BbINONHATS TPUOIMAKEHHBIE BBIYUCICHUS, UCTIONB3YS MPaBUJia OKPYTJIEHUS,
JIeNaTh MIPUKUAKY U OLICHKY PE3YIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJIBIM IIOKa3aTejieM; CTaHAapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
MCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMMCH NEUCTBUTENIBHBIX YHCEIT ISl pEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUAMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BAaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKINU.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHSMU: TOKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHAIIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BoinonHsaTh npeoOpa3oBaHUs ILENbIX, PALMOHAIBHBIX W UpPpalMOHATBHBIX
BBIPAXEHUU U PEIIaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

[IprMeHATh YpaBHEHUSI U HEPABEHCTBA I PEIICHUS MAaTEMAaTHYECKUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00JacTe HAyKH U PeabHOM KU3HH.



MognenupoBaTh peanbHbIE CHUTyalldd Ha SI3bIKE anredpbl, COCTABIATH
BBIPQXXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJa4d, HCCIEI0BAThH
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (PYHKLMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
OTpE/eNCHNs] ¥ MHOXXECTBO 3HadeHW (QyHKuuu, rpaduk (QyHKIHUH, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTD (PYHKLIMU, HYIH (QYHKIUH,
IPOMEKYTKH 3HAKOMIOCTOSIHCTBA.

Hcnonb3oBath rpaguky GyHKIUHI U1 pelieHus ypaBHEHHIA.

CtpouTh U 4uTaTh TPaPUKU JTUHEHHON (QPYHKIMU, KBAAPATUYHON (YHKIUH,
CTETICHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KHU3HU; BBIpaXaTh POpMyJIaMH 3aBUCUMOCTH MEXIY BEIIMINHAMH.

Hauaja maTeMaTH4ecKOro aHajau3a

OmnepupoBaTh TOHATUAMHU: TOCIEAOBATEIBHOCTh, apuUPMETHUECKass |
reoMeTpUYecKas Iporpeccum.

OmnepupoBaTh NOHATUAMH: OECKOHEUHO YOBbIBaOLlas Te€OMETpUYecKas
nporpeccusi, cymma 6€CKOHEYHO yOBIBAIOIIECH T€OMETPHUECKON MPOTPECCHH.

3amaBaTh MOCIEAOBATEIHBHOCTH PA3TUYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIIENOBATENILHOCTEN U MPOTPECCUM ISl pEIICHUs
pealibHBIX 33aJa4 MPUKIAJHOTO XapaKTepa.

MHno:xecTBa H JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, OMEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT AJis ONMCAHUS peaTbHBIX
IIPOLIECCOB U SIBJICHUM, IPH PEIICHNUH 3a]a4 U3 IPYTUX YYEOHBIX IIPEIMETOB.

OnepupoBaTb  NOHATHUSAMHU:  OINpEAETICHUEe,  Teopema,  CIEJCTBUE,
JI0Ka3aTeIbCTBO.

11 KIIACC

Yuci1a ¥ BBIYUCTIEHUSA

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, IIE€J0€ YHCIO; HCMHOJIb30BaATh
MPU3HAKH JEIUMOCTH IEIbIX YUCENl, Pa3JIOKEHUE YMCIIa Ha MPOCThIE MHOKUTEU
JUISL pENIeHUs 3a/1au.

OrniepupoBaTh MOHATHEM: CTEIICHb C PAIIMOHAIBHBIM MOKA3aTEeJIEM.

OnepupoBaTh MOHATUSAMU: Jorapu(dm uucia, AECATUYHBIE U HATypaJbHbIC
JorapupMsl.

YpaBHeHMs U HEPABEHCTBA



[IpumensTs cBoOWCTBa CTENmEHW JUId MpeoOpa3oBaHUSl  BBIPAKECHUU;
ONEPUPOBATH MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE TUIIBI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKallUX JOrapu(msbl;
ONIEPUPOBATh MOHATUSAMU: JIOTApU(PMHUUECKOE YpPAaBHEHUE U HEPABEHCTBO; PEILIATh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHUI U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILCHHE;
UCIIOJIB30BATh CUCTEMY JIMHEHHBIX YPABHEHUN JJIs PELICHUS IPAKTUYECKUX 3a1a4.

HaxonuTte pemeHus NpoCTEHIINX CUCTEM U COBOKYITHOCTEM PalMOHAJIBHBIX
YPaBHEHUW U HEPABEHCTB.

MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHUIO 3aJayH,
UCCIIEIOBATh NOCTPOCHHBIE MOJIENIH C UCIIOJIb30BAaHUEM alIapara aareopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMM: [epuoANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKIMH, TOYKHM OJKCTpeMyma (yHKIUU, HauOosblliee U
HauMEHbIlIee 3HA4YCHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
UCCIIEIOBaHMsI PYHKIINHU, 3aJaHHON TpaduKOM.

OnepupoBath MOHATUAMM: TpadUKH NOKA3ATEIbHOM, JIOrapupMUUecKoil u
TPUTOHOMETPUUECKUX (PYHKUUN; U300paxaTh UX HAa KOOPAMHATHOW MIOCKOCTH U
UCIIOJIb30BaTh Il PELICHUS YPABHEHUNM U HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOMN TUIOCKOCTHU TpadviKy TMHEHHBIX YPAaBHEHUM U
WCIIOJIB30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnons3oBath rpadukd (QyHKIME IS UCCIEIOBAHMUS MPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hayajia MaTeMaTH4eCKOIo aHaJIM3a

OmnepupoBaTh MOHATUSAMHU: HENPEPBIBHASL (PYHKIIMS; TPOU3BOIHAS (DYHKLUY;
UCIIOJIb30BaTh FTEOMETPUUYECKUIA M (PU3HUECKHUI CMBICI MPOU3BOJHON IJIs1 pelIeHUs
3aj1ay.

HaxonuTh mpon3BOHBIE 3JIEMEHTAPHBIX (PYHKIIMH, BEIYUCIISATH POU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOU3BOJHYIO JIJIS1 UCCIIEIOBaHUS (PYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThl UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO ISl HAXOXKACHUS HAWIYYLIErO PEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aXx.

OmnepupoBaTh MOHATHSAMHU: TIepBOOOpa3Has U  HUHTErpai; MOHUMATh
reOMETPUYECKUN U (PU3UIECKUN CMBICI HHTErpaia.



HaxoauTh nepBooOpa3HbIe 2JIEeMEHTapHBIX (YHKITHI; BRIYUCIISATH HHTETPAT IO
dbopmyne Herorona—JleitOnuia.

Pemarpe npukiagHple 3aaqd, B TOM YHUCIIE COIIHAIBHO-DKOHOMHUYECKOTO H
(u3nIeCcKOro Xxapakrepa, CpeJCTBaMi MaTeMaTHUECKOTO aHAJIH3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTBo yacos DNEeKTPOHHbBIE
No HaumMenoBanue pa3ziesioB U TeM (mudpoBbie)
Kontponeneie [IpakTtuueckue
/T MIPOTPAMMBI Bcero o0OpasoBaTenbHbIE
paboTHI paboThI
pecypchl

MHoOk€ecTBa pallMOHAIBHBIX U

1. JIENCTBUTENBLHBIX YKCEN. ParinoHaIbHBIE 14 1 https://www.yaklass.ru/
ypaBHEHUS U HEPABEHCTBA
O .C

2. yHiuui 1 rpaukci. CTencib ¢ ueibim 6 https://www.yaklass.ru/
noKa3aresnem
Apudmernueckuii KOpeHb N—oii

3. crernieHu. MpparnmoHanbHbIe ypaBHEHUS 18 1 https://www.yaklass.ru/
Y HEPaBEHCTBA
DopMyJbl

4. TPUTOHOMETpHH. T pUrOHOMETPHUYECKHE 22 1 https://www.yaklass.ru/
ypaBHEHUS

5. [TocnenoBaTeIbHOCTH U MPOTPECCHU 5 https://www.yaklass.ru/
I1 000

6. OBTOPCHILE, ODODIIEHIE, 3 1 https://www.yaklass.ru/
CUCTEMaTHU3aIIMsI 3HAHUN

OBIIEE KOJIMYECTBO YACOB IT1O 68 4 0

I[TPOI'PAMME



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

11 KJIACC

N u KosmuecTBo yacoB DIIEKTPOHHBIE

0 aNMEHOBaHHE Pa3/IeiIOB U TEM

/1 IPOTPaMMBEI Bcero  Kontponbnbele IIpaxtudeckue (magpossIc)

o0OpasoBartenbHbIE
paboTHI paboThI
pecypchl

CreneHs ¢ parmoHaIbLHBIM

1. nokazarenem. lloxasarenbias 12 1 https://www.yaklass.ru/
¢ynkuusd. [TokazaTenbHbie
YpaBHEHHS U HEPABEHCTBA
Jlorapudmuueckast GyHKITUS.

2. JlorapumMuyeckue ypaBHEHUS 12 https://www.yaklass.ru/
HEpaBEHCTBA
Tpuronomerpudeckne GyHKIHH U

3. ux rpaduku. TpuroHoMeTpruecKue 9 1 https://www.yaklass.ru/
HEpaBEHCTBA
I1 T

4., pomBOHHaf[ prvererie 24 1 https://www.yaklass.ru/
MIPOU3BOJHON
WuTerpan u ero npuMeHeHUs 9 https://www.yaklass.ru/
CucTembl ypaBHEHU 12 1 https://www.yaklass.ru/
HartypanbHble ¥ 1ienpie yucia 6 https://www.yaklass.ru/
I1 600

8. OBTOPEHIE, 050 meHPVIe’ 18 2 https://www.yaklass.ru/
CUCTeMAaTH3aIus 3HAHUIA

OBILIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOI'PAMME



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

HOYPOYHOE IINTAHUPOBAHUE

10 KITACC
No KosmmuecTBo yacoB DIIEKTPOHHbIE
- Tema ypoka ¢ poBbIe
n/m Beero Kontponbubeie IIpaktuueckue T —
paboTHI paboThI peCcypeEI

MHO0x€eCcTBO, OnIEpaK HAJl

1. MHOKeCTBaMu. J[narpaMMel 1 https://www.yaklass.ru/
Ditnepa—BenHa
PanmonanbHbie ynca.
OOBIKHOBEHHBIE U JCCSITUYHBIE

2. 1 https://www.yaklass.ru/
OpoOu, IPOLEHTHI, 0ECKOHEUHbIE D Y
MIepUOANICCKUE TPOOH
Apudmernyueckue oneparmm c

3. PATITOMATILHRIMI HHCITAMI, 1 https://www.yaklass.ru/
peoOpa3z0BaHUs YUCIOBBIX P Y
BBIPAKCHUU
[Ipumenenue apoOeit v MPOIEHTOB

4, JULAL pCIICHUA IPUITTAZHBIX 3a/1at 13 1 https://www.yaklass.ru/
Pa3IMYHBIX OTPACIIEN 3HAHUU U s Y
pEaTbHON )KU3HU
[Tpumenenue apoOeit v MPOIIEHTOB

S. JUDL ELUCHI IPHIJIAZHBIX Salatt 13 1 https://www.yaklass.ru/
Pa3JIMYHBIX OTpaciei 3HAHUM U P Y
peaTbHOM )KU3HU
JleCTBUTEIBHBIE YHCIIA.

6. PanmonanbHblie ¥ UppalliOHATIbHBIC 1 https://www.yaklass.ru/

qucia



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

ApudmMernueckue onepaum ¢
JEUCTBUTEIHLHBIMU YHACIAMU

https://www.yaklass.ru/

[IpuOIMKEHHBIE BBIUMCICHUS,
IIpaBUJIa OKPYIJICHUS, IPUKHAJIKA U
OLICHKA pe3yJIbTaTa BEIYMCICHUIN

ToxxmecTBa U TOXKIECTBCHHBIC
npeoOpa3zoBaHUs

https://www.yaklass.ru/

https://www.yaklass.ru/

10.
11.

YpaBHEeHUE, KOPEHb YPABHEHUS

HepaBeHcTBO, pelieHre HepaBEeHCTBA

https://www.yaklass.ru/

https://www.yaklass.ru/

12.

13.

14,

MCTOI[ HHTCPBAJIOB

Pemenue nenbix u JpoOHO-
paIrMOHABHBIX YPaBHCHUN 1
HEPaBEHCTB

KoHntposnbHas padorta o teme
"MHO)KecTBa palMOHAIbHBIX U
JIEHCTBUTENHHBIX YHCE.
PanmonansHbie ypaBHEHUS U
HEPABEHCTB"

i

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

15.

DyHKITUSA, CIOCOOBI 3aJaHUs
¢dbynakiuu. Bzaumuo o6patHbie
byHKIIUN

https://www.yaklass.ru/

16.

17.

I'padux bynkuun. O6nacTb
OTIpe/IeNICHUs] 1 MHOYKECTBO 3HAYCHHI
¢yukuuu. Hynu ¢pyakuuu.
[TpoMexyTKH 3HAKOTIOCTOSIHCTBA

UETHble 1 HEYETHBIE QYHKIIUU

https://www.yaklass.ru/

https://www.yaklass.ru/



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

Crenens ¢ OCJIBIM IIOKA3aTCIICM.

18.  Crampapraas gopma 3amnucu https://www.yaklass.ru/
JICUCTBUTEIILHOTO YHCJIIa
Hcnonb3oBanue moaxoasiei Gopmbl
19, 3aIlUCH AEUCTBUTENBHBIX YUCEN IS httos: /AW vaklass. ru/
pelieHus MPaKTHYECKUX 3a71ad U D Y
MIPEJICTABIICHHUS JaHHBIX
CrenenHast yHKITUS C HATypaTbHBIM
20.  u nensim nokasarenem. E& cBoiicTBa u https://www.yaklass.ru/
rpaduk
ApudmeTnuecKkuii KOpeHb
21, Hny%aanoﬁ CTeHeHIE https://www.yaklass.ru/
ApudmeTnuecKkuli KOpEHb
22, H;)Ty%aJIBHOI?'I CTeHeHI/II) https://www.yaklass.ru/
CBoiicTBa apu(PMETUUECKOTO KOPHS
23. HaTypaHBHOII;I g;ene}m p https://www.yaklass.ru/
CsBoiicTBa apu(hMETUUYECKOTO KOPHA
24, HaTypaano]i”I g;eHeHH p https://www.yaklass.ru/
CBoiicTBa apu(PMETUUECKOTO KOPHS
25, HaTypaHBHOfI’Z (‘EGHGHH P https://www.yaklass.ru/
€UCTBUA C apuPMETHUECKUMU
26, P ¢ https://www.yaklass.ru/
KOpPHSMH N—OM CTEIICHH
elCTBUA C apU(PMETUYECKUMU
27, M P ¢ https://www.yaklass.ru/
KOPHSIMHU N—OH CTETICHU
€UCTBUA C apuPMETHUYECKUMHU
28. fopHHMH n—og CqT)eHeHH hitps://www.yaklass.ru/
€UCTBUA C apuPMETHUECKUMU
29, A pu¢ https://www.yaklass.ru/

KOPHSIMH N—OU CTENIEHU



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

JleticTBus ¢ apu(METHICCKUMU

30. KODHAMI N—off CTerIeHIH https://www.yaklass.ru/
Pemenne upparnmoHanbHbIX

31. :
yDABHCHI 1 HEPABEHCTE https://www.yaklass.ru/
Pemenne upparnmoHanbHbIX

32. :
yPaBHCHII 1 HEPaBCHCTE https://www.yaklass.ru/
Pemenue nppannoHaibHBIX

33. :
yDABHCHI 1 HEPABEHCTE https://www.yaklass.ru/
Pemenune upparmoHanbHbIX

34. :
yDABHCHII 1l HEPaBEHCTE https://www.yaklass.ru/
Pemenne nppannoHaibHbIX

35. :
yPABHCHII 1 HEPABEHCTE https://www.yaklass.ru/

36. CgoiicTBa u rpaduk KOpHs N-0it https://www.vaklass.ru/
CTETICHU

g7, CBoicTsa i rpaguic kophs N-oit https://www.yaklass.ru/
CTETICHU
Kountponbshas paborta o teme

3g. ApHpmeTHuCccKHuii kopenb N0 https://www.yaklass.ru/
creneHu. MppannonanpHbie
ypaBHEHUS U HEpaBeHCTBA"

39 CuHycC, KOCUHYC Y TAHT€HC YHCIIOBOTO hitps://www.vaklass.ru/
aprymMeHTa

40, CHMHYC, KOCHHYC M TAHICHC YHCIOBOTO https://www.yaklass.ru/
aprymMeHTa

a1 ApKCHHYC, apKKOCHHYC M apKTaHTECHC httos://www.vaklass.ru/

YHUCJIOBOI'O apryMEHTa



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

ApKCHUHYC, apKKOCHHYC U apKTaHT€HC

42. https://www.yaklass.ru/
YHCIIOBOIO apr'yMeHTa
TpuroHomeTpuueckast OKpyKHOCTb,

43.  onpeneneHue TPUTOHOMETPUUECKHX https://www.yaklass.ru/
(YHKIHI YHCITIOBOTO apryMeHTa
TpuroHomeTpuieckast OKpyKHOCTb,

44.  ompejeneHne TPUTOHOMETPHYECKUX https://www.yaklass.ru/
(YyHKUMNA YUCIOBOTO apryMEHTa

45~ OCHOBHBIC TPUTOHOMETPHICCKHE https://www. vaklass.ru/
dbopmybl

46,  OCHOBHBIC TPUTOHOMETPHUCCKHE https://www.vaklass.ru/
(bopmybl

47 ~ OCHOBHBIC TPUTOHOMETPHYECKUE https://www. vaklass.ru/
bopmybl

48~ OCHOBHBIC TPUTOHOMETPHUCCKHE https://www. vaklass.ru/
bopmybl

49,  Ipeodpasosanne y https://www.yaklass.ru/
TPUTOHOMETPHUECKUX BBIPAKEHUI

50,  lpeobpasoBanme . https://www.yaklass.ru/
TPUTOHOMETPHUYECKUX BBIPAKECHUI

51,  1Ipeobpasosanue . https://www.yaklass.ru/
TPUTOHOMETPHUECKUX BBIPAKEHUI

5p,  1Ipeobpasosanue . https://www.yaklass.ru/
TPUTOHOMETPHUYECKUX BBIPAKECHUI

53,  Ilpeobpasoaime https://www.yaklass.ru/

TPUTOHOMETPUUECKUX BBIPAKEHUIN



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

54,

Pemienne TpuroHOMeTpUYECKUX
YPaBHECHUI

https://www.yaklass.ru/

55.

56.

Pemenne TpuroHomeTpuyecKkux
YPaBHECHUI

Pemenne TpuroHomeTpuyecKkux
YPaBHEHHI

https://www.yaklass.ru/

https://www.yaklass.ru/

57,

58.

Pemenne TpuroHomMeTpuyYECcKux
YpaBHEHUM
Pemenne TpuroHomeTpuyecKux
YpPaBHEHHI

https://www.yaklass.ru/

https://www.yaklass.ru/

59.

60.

61.

Pemenne TpUroHOMETPUYECKHUX
YpaBHEHUMI

KoHntposnbHas padoTta o reme
"®opMmyJIbl TPUTOHOMETPHH.
TpuronoMmerpuyeckue ypaBHEHHUS"
ITocienoBaTeILHOCTH, CITOCOOBI
3a/1aHus OCIIEA0BATENbHOCTEM.
MOHOTOHHBIE OCTIEA0BATEILHOCTH

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

62.

63.

ApudmeTrueckas U TeoOMeTpHUIECKast
nporpeccud. Mcnonbs3oBanue
MIPOTPECCHU JIJISl PEIICHUS PeaTbHBIX
3aJ1a4 MPUKJIAJHOTO XapaKTepa
beckoHneuHo yObiBatoias
reoMmeTpudeckas nporpeccus. Cymma
OECKOHEYHO yOBIBAIOIICH
T€OMETPHUYECKOM MPOrpecCHu

https://www.yaklass.ru/

https://www.yaklass.ru/

64.

dopMyia CI0KHBIX MPOIIEHTOB

https://www.yaklass.ru/



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

65.  ®opMyna CIIOKHBIX IIPOLIEHTOB 1 https://www.yaklass.ru/
O00011IeHNE, CHCTEMATHU3AIUS 3HAHUI

66.  3a xypc anreGpsl ¥ Havam 1 https://www.yaklass.ru/
MaTeMaTH4eCcKoro ananusa 10 knacca

67.  Hrorosas KOHTPOJbHAas paboTa 1 https://www.yaklass.ru/
O0o0011IeHNE, CHCTEMAaTHU3aI1s] 3HAHUI

68.  3a Kypc anreOpbl U Havam 1 https://www.yaklass.ru/
MaTeMaTu4ecKoro anammusa 10 kiacca

OBIIEE KOJIMYECTBO HACOB I1O 68

I[TPOI PAMME



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

11 KITACC

KosmmuectBo vacos DNEeKTPOHHbBIE
No 1u(pOBEIC
W Tema ypoxka Beero Kontponbubie IIpaktuyeckue T —
paboTHI paboThI
pecypcbl

1 CreneHb ¢ palMoHAIBHBIM TTOKa3aTeIeM 1 https://www.yaklass.ru/

2 CBOJiCTBa CTCIICHH 1 https://www.yaklass.ru/
Y .

3 PeOOPA3OBAHKE BHIPLKCHHI, 1 https://www.yaklass.ru/
COJICp KaIllUX palMOHATbHBIE CTEIICHU
Y o

4 Peo0pasOBaHKE BHIPLKEHHIL, 1 https://www.yaklass.ru/
COJIEpIKAILIUX PAlMOHAIbHBIE CTEIICHH

5 [IpeobpazoBanue BIpaXKEHUH, 1 https://www.vaklass.ru/
COJICpIKAIlUX palMOHATbHbBIE CTCTICHU

5 [TokazaTenbHbIC ypaBHEHUS U 1 https://www.vaklass.ru/
HEpPaBEHCTBA

7 Hoxasatenbrere ypasHenus 1 https://www.yaklass.ru/
HEpaBEHCTBA
IT

8 OKASATCIILHBIC YPABHCHIA 1 1 https://www.yaklass.ru/
HEpaBEHCTBA

9 HoxasarexbHbic ypapHeHHs i 1 https://www.yaklass.ru/
HEpPaBEHCTBA
IT

10 OKASATCIILHBIC YPABHCHIA 1 1 https://www.yaklass.ru/
HEpaBEHCTBA
H .

11 oKasartenbHas PyHKIHUs, €€ CBOMCTBA U 1 https://www.vaklass.ru/

rpaduk



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

Kontposnbhas padora o teme "CreneHnb
C pallMOHAJBLHBIM MOKa3aTeJIeM.

12 [TokazarenbHast QyHKITHSL. https://www.yaklass.ru/
[loka3arenbHbIE YPAaBHEHUS U
HepaBeHCTBA"

13 Jlorapudm gucia https://www.yaklass.ru/

14 JlecATHbIC M HATYPANLHbIC https://www.yaklass.ru/
norapupmMbl

15 [peobpasosanue BhpaKCHUi, https://www.yaklass.ru/
coJiepKalIuX JorapruQpmsl

16 IpeobpasoBanne BhIpakeHui, https://www.yaklass.ru/
coJiepKaluX JorapuQmsl

17 Ipeobpasosanue BLpaxeHui, https://www.yaklass.ru/
COJIEpIKaIIUX JIOTapU(PMBI

18 [Ipeobpasoarme BEIpaXCHUH, https://www.yaklass.ru/
coJiepKaIIuX JorapuQpMsbl

19 Jlorapudmuyeckue ypaBHEeHUS U https://www.vaklass.ru/
HEPaBEHCTBA

20 Jlorapumiraeckue ypasHeHHA X https://www.yaklass.ru/
HEPAaBEHCTBA

21 Jlorapumirieckue ypaBHCHHA 1 https://www.yaklass.ru/
HEPaBEHCTBA

22 Jlorapumiraeckue ypasHeHHA X https://www.yaklass.ru/
HEPaBEHCTBA

23 Jlorapupmiraeckas QyHKIMs, €& https://www.yaklass.ru/

CBOMCTBa U rpaduk



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

Jlorapudmuueckas GpyHkius, eé

24 N https://www.yaklass.ru/
CBOWCTBa U TpaduK

25 TpHUr OHOMCTPHHCCKHE (YHKILHH, X https://www.yaklass.ru/
CBOICTBA U TpaduKu

26 TpHur OHOMETPHYECKHE (YHKIIHH, HX https://www.yaklass.ru/
CBOICTBa U rpaduku

27 Tp MPOHOMCETPHACCIHIE ymKiumu, nx https://www.yaklass.ru/
CBOICTBa U Tpaduxu

28 Tp MTOTOMETPITICCIIC yHcuuih, X https://www.yaklass.ru/
CBOMCTBA U rpaduku

29 Hpumeps! TpuronoMeTpreckix https://www.yaklass.ru/
HEPABEHCTB

30 [Tpumepsl TPUTOHOMETPHUECKUX https://www.vaklass.ru/
HEPABEHCTB

31 Hpumepsi TpuronomeTpreckix https://www.yaklass.ru/
HEPABEHCTB

32 Hpumepsi TpuronomeTpreckix https://www.yaklass.ru/
HEPABEHCTB
KoutposnbHas pabota o teme
"Jlorapudmuueckast yHKIUS.
Jlorapudmuueckue ypaBHEHUS U

33 HepaBeHCTBA. T pUrOHOMETPHUYECKHUE https://www.yaklass.ru/
byHKIIUU U UX
rpaduku. TpuroHomMerpuueckue
HepaBeHCTBA"

34 HenpepoiBHble GyHKITHH https://www.yaklass.ru/

35 Metox HHTepBANOB 1Lt penieHHs https://www.yaklass.ru/

HEPABCHCTB
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MGTOIL HHTCPBAJIOB JI1 PCHICHUA

36 1 https://www.yaklass.ru/
HCPABCHCTB

37 [TpousBoaHas GyHKIMH 1 https://www.yaklass.ru/

38 [TpousBonHas GyHKIUU 1 https://www.yaklass.ru/

39 FGOMeTpI/I‘{eSKI/IH U PU3UYCCKUN CMBICIT 1 https://www.vaklass.ru/
POM3BOTHOU

40 reOMeTpI/I‘Ie(jKI/II/I U pU3nYeCcKuil CMBICIT 1 https://www.vaklass.ru/
IPOU3BOHOM

41 [Tpon3BoHBIC AIIEMEHTAPHBIX (PYHKITHIA 1 https://www.yaklass.ru/

42 [Tpon3BoIHBIC AIIEMEHTAPHBIX (PYHKITHIA 1 https://www.yaklass.ru/

43 Hpoussoras CYMMEL, HPOHSBEACHIA, 1 https://www.yaklass.ru/
YacCTHOTO (PyHKIMI

44 Hpomsomas CYMMBL, TIPOHSBEACHHA, 1 https://www.yaklass.ru/
4aCTHOTO (PYyHKITUN

45 Hpomssonas CYMMEL, HPOHSBEACHIA, 1 https://www.yaklass.ru/
Y4acTHOTO (PyHKUUA
[IprumeHenne nporu3BOIHOU K

46 MCCJICIOBaHMIO (DYHKIIMI HA 1 https://www.yaklass.ru/
MOHOTOHHOCTB M OKCTPEMYMBI
[IprmeHenune nMponu3BOIHOU K

47 UCCIIeIOBAaHUIO (PYHKIIMH HA 1 https://www.yaklass.ru/
MOHOTOHHOCTb M 3KCTPEMYMBI
IIpumeHnenue nNpor3BOIHON K

48 UCCIICIOBAaHUIO (PYHKIIUH HA 1 https://www.yaklass.ru/

MOHOTOHHOCTL U OKCTPEMYMBbI
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49

[IpumeHenune mpon3BOIHON K
UCCJIeIOBAaHUIO (PYHKIIUN Ha
MOHOTOHHOCTb U SKCTPEMYMBI

https://www.yaklass.ru/

50

o1

HaxoxxaeHne HanOOoIbIIEro U
HaWMEHBIIIEro 3HaUeHUs (PYHKIIMK Ha
OTpEe3Ke

Haxoxxnenne HanOoIbIIEro 1
HaWMEHBIIET0 3HaYeHUs PYHKIIUHU Ha
OTpE3Ke

https://www.yaklass.ru/

https://www.yaklass.ru/

52

Haxoxaenne HanboIbIero u
HAUMEHBIIIETO 3HAUCHUST QYHKITUU HA
OTpe3Ke

https://www.yaklass.ru/

53

54

Haxoxxnenne HanOOIbIIErO U
HaWMEHBIIIET0 3HAaYeHUs (PYHKIIMHM Ha
OTpE3Ke

Haxoxxnenne HanOoOIbIIEro U
HAaWMEHBIIIETO 3HAYCHHS (QYHKIIUN Ha
OTpEe3Ke

https://www.yaklass.ru/

https://www.yaklass.ru/

55

Haxoxnenue HanOoOJIbIIETO U
HAaWMEHBIIIETO 3HAYCHUS (PYHKITUU Ha
OTpEe3Ke

https://www.yaklass.ru/

56

[Ipumenenune npon3BOIHON ISt
HaxO0ICHUSI HAUJTYYIIIETO PEIICHUS B
MPUKJIAHBIX 3a/1a4aX, I ONpeaeICHUs
CKOPOCTH MpoIecca, 3aJJaHHOTO
dbopmyoii umu rpaduKom

https://www.yaklass.ru/
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KontposnbsHas pabota o teme

57 "IIpousBoanHas. [IpumeHeHme https://www.yaklass.ru/
MPOU3BOTHON"

58 Hepsoodpasuas. Tabmuua https://www.yaklass.ru/
epBOOOpa3HBIX

59 [epsoodpasuas. Tabmuma https://www.yaklass.ru/
epBOOOpa3HbIX

60 Hnrerpar, EGOMCTpH‘lCCKPIH 1 https://www.yaklass.ru/
(bu3nUecKuil CMBICI UHTErpaja

61 Hurerpar, T COMETPHACCRAN 1 https://www.yaklass.ru/
(bu3HYeCKUil CMBICT HHTETpaja

62 Hurerpan, T COMCTPHACCIIH H https://www.yaklass.ru/
(bu3HUecKuil CMBICT UHTErpaja

63 Boluucnenue MHTerpana o dopmyie hitps://www.vaklass.ru/
Herorona—JleiOnumna

64 Boluucnenue MHTerpana o dbopmyie hitps://www.vaklass.ru/
Hprorona—Jleitbauna

65 Bramcsenme MHTErpata o opmyre https://www.yaklass.ru/
Herorona—JleiOnumna

66 Boramcrere MHTerpaa o $opmyse https://www.yaklass.ru/
Herorona—JleiitOuuna

67 CucTeMbl TUHCHHBIX YPaBHCHHUN https://www.yaklass.ru/

68 CucteMbl TMHCHHBIX YPaBHCHHM https://www.yaklass.ru/
Pemenve mpukaaaHbIX 337249 C

69 MTOMOIIIBIO CUCTEMBI THHEHHBIX https://www.yaklass.ru/

YpPaBHEHUI
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70

Pemenne npukiagHbeIx 3a1a4 C
MOMOIIBIO CHCTEMBI JINHEMHBIX
YPaBHEHHM

https://www.yaklass.ru/

71

72

73

Cuctembl U COBOKYITHOCTHU LIETIBIX,
palMOHAIbHBIX, UPPAILIMOHATIBHBIX,
MOKAa3aTeNIbHbIX, JOTapU(PMUYECKUX
ypaBHEHUI U HEPABEHCTB

Cucrembl 1 COBOKYITHOCTH LIETBIX,
palMOHAIBHBIX, UPPALIMOHATIBHBIX,
MOKa3aTeNbHbIX, JIOTAPU(PMHUUECKUX
YpaBHEHUI U HEPABEHCTB

Cucrembl 1 COBOKYITHOCTH LIEJIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
MOKa3aTeIbHbIX, JIOrapu(hMUUIECKUX
YPaBHEHHI U HEPABEHCTB

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

74

CucTeMbl M1 COBOKYITHOCTH LIETIBIX,
palMOHAJIBHBIX, UPPALUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTAPUHMHUUESCKUX
YPAaBHEHHUU U HEPABEHCTB

https://www.yaklass.ru/

75

76

Hcnonb3oBanue rpadukoB GyHKIMNA 15

pCIICHUA ypaBHeHI/II;'I H CUCTEM

Hcnonb3zoBanue rpadukoB GyHKUMNA 115

pelIeHNs YPaBHEHUM U CUCTEM

https://www.yaklass.ru/

https://www.yaklass.ru/

77

[IprumeHeHue ypaBHEHUN, CUCTEM U
HEPABEHCTB K PELIECHUIO
MAaTEMATUYECKUX 3a/1a4 U 33]1a4 U3

pa3IMyYHbIX 00JacTel HAyKU U pealbHON

ZKHN3HHU

https://www.yaklass.ru/
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KontposnbsHas pabota o teme

78 "MuTerpan u ero npuMeHeHusi. CUCTEMBI 1 https://www.yaklass.ru/
ypaBHEeHUI"

79 HaTypaJIBHIZIe Y LIEJIBIE YKCIIA B 3a7a4ax 1 httos:/Awww.vaklass.ru/
U3 peabHOM KU3HH

80 HaTypaHBHEIC Y LIeJIBIE YKCIIa B 3a7a4aX 1 httos:/Awww.yvaklass.ru/
U3 peaabHOMN JKU3HU

81 HaTypaJILHIzIC Y LIeJIbIE YKClia B 3a1a4ax 1 httos:/Avww.vaklass.ru/
U3 peallbHOM KU3HU

82 [Tpu3HaKH JETUMOCTH HEJIBIX YHCEI 1 https://www.yaklass.ru/

83 [Tpu3HaKU AEITMMOCTH IIEIBIX YHUCEIT 1 https://www.yaklass.ru/

84 [Tpu3HaKU AEITMMOCTH IIENIBIX YHACEIT 1 https://www.yaklass.ru/

85 Hostopenue, O6O6meHPvIe’ 1 https://www.yaklass.ru/
CHCTeMaTH3allMs 3HaHUi. Y paBHEHUS

86 Hostopene, O6O6meHPUIe’ 1 https://www.yaklass.ru/
CHUCTEMAaTH3alMs 3HAHUHA. Y PaBHCHHS

87 Hostopenue, O6O6meHPvIe’ 1 https://www.yaklass.ru/
CHCTeMaTH3allMs 3HaHUi. Y paBHEHUS

88 Hostopene, O6O6meHPUIe’ 1 https://www.yaklass.ru/
CHUCTEMATH3AIMs 3HAHWHA. Y paBHEHHMS

89 Hostopene, 0606}]16[”56’ 1 https://www.yaklass.ru/
CHUCTEMATH3ALMs 3HAHUHA. Y PaBHEHHS

90 lostopene, 0606}]161”56’ 1 https://www.yaklass.ru/
CHCTEeMaTH3alMs 3HaHUi. Y paBHEHUS

91 Iosropenue, 0bobmenne, 1 https://www.yaklass.ru/

cucremarusanus 3Hanui. HepaBencTsa
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[ToBTOpEeHnue, o600IIEHUE,

92 . 1 https://www.yaklass.ru/
cucTeMaTtu3anus 3HaHuii. HepaBeHcTsa

93 Hostopene, O606meH{Ie’ 1 https://www.yaklass.ru/
cucteMaTtu3anus 3Hanuid. HepaBeHcTsa

94 Hostopene, O606meHP}e’ 1 https://www.yaklass.ru/
cuctemMaTtu3anwus 3Hanuii. HepaBeHnctsa
[ToBTOpEeHue, o6o0IIEHNE,

95 cucreMaru3anus 3HaHnil. CUCTEMBI 1 https://www.yaklass.ru/
YPaBHECHUI
[ToBTOpEeHue, 06001IEHUE,

96 cucremarusanus 3HaHnii. CUCTEMBI 1 https://www.yaklass.ru/
YpPaBHEHHUI

97 Hosropenne, O6O6meHPvIe’ 1 https://www.yaklass.ru/
cucTeMaTu3anus 3HaHui. OYHKITUU

98 Hostopene, O6O6meHPUIe’ 1 https://www.yaklass.ru/
cucTeMaTu3anus 3HaHui. OyHKITUU

99 HToroBast KoHTpoOJbHAS paboTa 1 https://www.yaklass.ru/

100  HroroBas KOHTpoOJIbHAs paboTa 1 https://www.yaklass.ru/
O0o061IeHNEe, CHCTEMAaTH3aIs 3HAHUH 3a

101 = xypc anreOpbl U Ha4aa MaTEMAaTUYECKOTO 1 https://www.yaklass.ru/
a"Hanm3a 10-11 xnaccos
O0o0011IeH1Ee, cUCTEMAaTHU3alUsl 3HAHUH 3a

102 = xypc anreOpbl U Ha4ad MaTEMaTUYECKOTO 1 https://www.yaklass.ru/
a"Hanm3a 10-11 xmaccos

OBILIEE KOJIMYECTBO YACOB I1O 102

I[TPOI'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

MareMatuka: anredpa u Hayajaa MaTeMaTHUYEeCKOTo aHaJlu3a, TeOMETPHS.
AnrebOpa u Hadana Mmatematudeckoro ananu3sa. 10-11 kmacce/ Anumos 11LA.,
Komsarun F0.M., TkaueBa M.B. u npyrue, AKIuOHEpHOE OOIIECTBO
«3naTenbCcTBOY

METOANYECKHUE MATEPHUAJIBI JIUISA YYUTEJIA
Marematuka: anredpa u Hayajaa MaTeMaTHYEeCKOTO aHaJIu3a, TeOMETPHSI.
Anrebpa 1 Hayasia MaTemMatuueckoro ananuza. 10-11 knaccsl/ Anumos I1LA.,
Konsrun FO.M., TkaueBa M.B. u npyrue, AKuuoHepHOE 00IIECTBO
«3maTenbCcTBOY

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://www.yaklass.ru/



PABOYAS ITIPOTPAMMA
(1D 1230959)

y4yeOHOro kypca «I'eomerpus.
ba3oBblil ypOBEeHbY
naa ooyvarwmuxea 10-11 kiaaccon

INOACHUTEJBHASA 3AIINCKA

Pabouass mporpamma yueOHoro kypca «l'eomerpusi» 0a30BOro ypoBHS AJis
oOyuarommuxess 10 —11 kmaccoB pa3pabotaHa Ha ocHoBe DenepaibHOTO
roCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa CPEAHEro OO0IIero 0Opa3oBaHus,
C Yy4€TOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHUMW, NPEABSIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPATUIUNA POCCUUCKOTO 0Opa3oBaHUSI.
Peanuzanust mporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIFOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIFOIIIMMU OCHOBY JIJII CaMOPa3BUTHUsSI U HEMPEPHIBHOIO 00pa3oBaHUs,
[[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO PAa3BUTHUSA
JUYHOCTH O0YyYarOmMnXCs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEIHEro OOIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAaNpEeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS I'€OMETPUM B HANPABIEHUU JIUYHOCTHOTO
pa3BuTUsg oOy4aronuxcsi, GopMupoBaHUs (PYHKIMOHATBHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3YUYEHUS IPYTrUX y4eOHbIX AMCHMIUIMH. PazBuTre y oOydaronmxcs
IIPaBUIBHBIX NPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHHM peajJbHOr0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MaTeMaTUYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEAIBHOTO MUPA, MECTE T€OMETPUHN
B CUCTEME HayK M POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPaKTUKE COocOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUaIINXCs, a
TaK)K€ KayeCTB MBILIUICHUSA, HEOOXOMUMBIX MJI1 ajanTallid B COBPEMEHHOM
o01ecTBe.

['eomeTtpust siBAsieTCss OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
oOmero oOpa3oBaHUs, Tak Kak oOOeCrneyrMBaeT BO3MOXKHOCTh H3Y4YEHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HAIPABIEHHOCTH, TaK U TYMaHUTaPHOM.



Jlornyeckoe MbIuIeHWE, (HOPMUPYEMOE TPH HM3YYCHHH OO0yYarOIIUMHUCS
MOHATUHHBIX OCHOB T€OMETPHH M MIOCTPOCHUH IIETIOYKU JJOTUIECKUX YTBEPIKIACHUN
B XOJI¢ PCUICHUS TEOMETPUYCCKUX 3aJad, YMEHHE BBIIBUTATh W OIPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS TMPU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOT'O IIMKJIa, B YaCTHOCTHU U3 Kypca (DU3UKHU.
YMeHrne OpueHTHUPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO
BCEX 00JacTIX IEATENBHOCTH 4YesoBeka. OpHeHTaIrs YeloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIHUalbHOro ObITHs, (opma
OTpaXXEHUSI OKPY’KAIOIIET0 MHUpA, YCIOBHUE YCIENIHOTO MO3HAHUS U aKTHUBHOTO
npeoOpa3zoBaHus  JeHCTBUTENbHOCTH. OnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00BETUHSET pa3HbIC BUBI yUSOHOUM U TPYAOBOM NESITEILHOCTH, SIBIISICTCS
OTHUM "3 TPOo(HECCHOHATHLHO BAXHBIX KAauyeCTB, IMOATOMY akKTyajbHa 3ajada
dbopmupoBaHus y  OOydYaromIMXcsi MPOCTPAHCTBEHHOTO  MBIIUICHUS — Kak
Pa3HOBHUJIHOCTH OOpPa3HOTO MBIIUICHUSI — CYHIECTBEHHOTO KOMIIOHEHTa B
MOTOTOBKE K MPAKTHYECKOU JAEATEITHHOCTH IT0 MHOTUM HAITPABICHUSM.
[leas ocBoeHmsI mporpaMMbl ydeOHOTOo Kypca «l'eomeTpusi» Ha 0a30BOM
ypoBHE 00yueHus — o00IeoOpa3oBaTelibHOE U OOLIEKYJIbTYpPHOE pPAa3BUTHE
oOy4aronuxcs yepe3 o0ecreyeHue BO3MOKHOCTU MTPUOOPETEHUS U UCTIOIb30BAHMUS
CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM U  JIEUCTBUM, CHCIUPUIHBIX
TCOMETPUH, BO3MOXKHOCTH  YCIICITHOTO  MPOJODKCHHS  00pa3oBaHHUS  TIO
CHEIUATBHOCTSM, HE CBSI3aHHBIM C TIPUKJIATHBIM UCIIOJIb30BAaHUEM T€OMETPHH.
[Iporpamma 1o reomMeTpuu Ha ©0a30BOM YpOBHE IIpeIHAa3HA4YeHa JIsl
OOyYaroIINXCS CPEHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromgecs: Ha
0a30BOM YPOBHE JIOJDKHBI OCBOUTH O0IIIME MAaTEMAaTHIECKUE YMEHUS, CBI3aHHBIC CO
cnenupUKol reOMeTpUN U HEOOXOAUMBIC TSl )KM3HU B COBPEMEHHOM OOIIIECTRBE.
Kpome 3Toro, 0HM UIMEIOT BO3MOXXHOCTH U3yUNTh TEOMETPHUIO 00JIee TITyOOKO, €CITn
B JlaJbHEHIIEM BO3HMKHET HEOOXOAMMOCTh B T€OMETPUYECKUX 3HAHUSIX B
po¢eCCUOHATIBHON JIEATEIIbHOCTH.
JlocTrkeHHe 1IeTd  OCBOCHHS TPOTPpaMMBl 00ECIIEUHMBACTCS PpEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpuOpUTETHBRIMH  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kaccax sBISIFOTCS:
e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK YacTH MHPOBOM
KyJbTYPBI K OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAFOIIIM MUPOM;

e (opmMupoBaHHE MPEACTABICHUS O MHOTOTPAHHUKAX M TeJIaX BPAICHUS KaK
O BROKHEUIUX MATEeMATHUYECKHUX MOJECISX, MO3BOJIAIONINX OMHCHIBATH U
U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIEro MUPA;

e (opmupoBaHme yMeHHs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B

peaIbHOM MHpPE MHOTOTPAHHHMKH U TeJIa BpaIllCHUS;



e OBJAJCHUE METOAAMM PELICHMs 3a/lay Ha MOCTPOCHHUS Ha M300paKEHUSX
IIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHme yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSAMH O
MHOTOTPAaHHHUKAX U TeJlaX BPAIIEHUS U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHUE  AITOPUTMAMU  PEIIEHUS  OCHOBHBIX  THIIOB  3a/ady;
dbopMupoBaHHE yMEHHS TPOBOAUTH  HECIOXKHBIE  JIOKA3aTeIbHBIC
paccykJeHus B XOJE pELICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
MPAKTUYECKUM COJIEPKAHUEM;

e Pa3BUTHE MHTEJUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaroIuXCs,
MMO3HABATEJIbHON aKTUBHOCTH, UCCIEIOBATEIbCKUX YMEHUN, KPUTUUHOCTH
MBIIUICHUS;

o (dopmupoBanue (YHKIIMOHATHEHOW TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
yYMEHUE PACIIO3HABAThH MPOSBIICHUS] TEOMETPUUECKHUX MTOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEaJbHBIX JKMU3HCHHBIX CUTyalUsAX U NPU U3YYEHUU
JIpYyTUX  y4eOHBIX  MPEIMETOB,  MPOSBJICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYJIUPOBATH UX HA S3bIKE T€OMETPUU U CO3/1aBaTh
FEOMETPUYECKUE MOJIEIU, TPUMEHITh OCBOCHHBIM T'€OMETPUYECKUIA
anmapar g pEeUIeHus MIPAaKTUKO-OPUEHTUPOBAHHBIX  3a/ad,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHbBIEC PE3YIIbTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOrpaMMbl SBIISIETCS BKIIOYEHUE B KYpC
CTEpPEOMETPHUH B Hauaje ero M3y4eHus 3a/1a4, peliaeMbIX Ha YPOBHE HUHTYUTUBHOTO
MO3HAHUSA, U OIpeAeNEHHBIM 00pa3oM OpraHu3oBaHHas paboTa HajJ HUMHU, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO MBIIIJICHUS,
CTUMYJIMPYET NMPOTEKaHNE NHTYUTUBHBIX NMPOLECCOB, MOTUBUPYET K AaIbHEUIIIEMY
U3YYEHUIO MIPEeIMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHUs, TO
€CTh TEOPETUYECKHE 3HAHWS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE MNPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUYaIlUXCS B Kypce CTEPEOMETPUH MPOBOAUTCS 3a CUET PELICHUS 3aa4 Ha CO3/1aHue
IIPOCTPAHCTBEHHBIX O0pa3oB M 3aJa4 Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3znganue oOpaza NTPOBOJUTCS C OMOPOM Ha HAMISAHOCTh, a
OTIepUpOBaHUE 00PA30M — B YCIOBUAX OTBIICUEHUS OT HATJISITHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHBIE copaepikaresibHble TuHUN Kypca «['eomerpum» B 10-11 kiaccax:
«MHororpanHukny, «IIpsiMble U TIIOCKOCTH B MPOCTpaHCTBE», « Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTIOTHUECKUX YMEHUMN
pacnpenemnseTcs He TOIBKO M0 COAEPKATeTbHBIM JIMHUSAM, HO U 110 TOJaM 00y4YeHUs
Ha YPOBHE CPETHETO 00IIero 00pa3oBaHMsI.



Conepxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE NPEAMETHBIM pe3yJbTaTam
OCBOeHHUSl pabodueil mporpamMMmbl, pacHpeeN€HHBIM TI0 ToAaM OO0y4YeHwus,
CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4YTOOBI OBJIAJEHHE T'E€OMETPUUECCKIUMHU
HOHSATUSMH U HaBBIKAMU OCYILECTBIISJIOCH TIOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJIIOJICHUEM TPUHIINIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHHSI BKIIIOYAINCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEICTABICHUNA OOYy4YaloUUXCs, pacuIupsis U
yriay6usist €€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTIAHE

Ha u3ydenue reomeTpuun oTBoAUTCS 2 yaca B Henelno B 10 kiacce u 1 yac B
Heneno B 11 kitacce, Bcero 3a aBa rojia ooyuenus - 102 yueOHbIX yaca.



COIAEPKXAHUE YYEBHOI' O KYPCA
10 KITIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3auMHOe pacnosnoxkeHue NpsMBIX B MPOCTPAHCTBE: IEpeceKarolIrecs,
napajuielibHble M CKpeluBaroumecs mnpsmbie. [lapaienbHOCTh NPAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: TNapajUiesibHble TMpsSMbIE B IPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIPaBJICHHBIMU CTOPOHAMHM; Yrod MEXIy NpsSIMBIMA B IPOCTPAHCTRBE.
[TapamienbHOCTh MIIOCKOCTEN: apajielbHbIE TUIOCKOCTH; CBOMCTBA MapalIeIbHbIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (GUTYpPHl HA TJIOCKOCTU: TETPadp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
MPOCTPAHCTBE, NpPsIMbIE MapajljieIbHbIE M MEPHCHAUKYJSIPHBIE K IJIOCKOCTH,
MpU3HAK MEPHEHAUKYISIPHOCTA TMPSIMOM U IUIOCKOCTH, TeopemMa O NpsSiMoH
MEPIEHIUKYJIIPHONW MIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO TIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TNIOCKOCTH, TPOEKIMS (PUTYPHI Ha MIIOCKOCTh. [leprneHANKyAIpHOCTh
IJIOCKOCTEW: MPU3HAK MEPIEHIUKYISIPHOCTH JBYX IIOCKOCcTel. Teopema o Tpéx
MEPIEHIUKYIISIpaX.

MHoOrorpaHHuKH

[loHaTre MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBIMYKIIbIC
Y HEBBIMTYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKA MHOTorpanHuka. [Ipusma: N-yroiapHas
MpU3Ma; IpaHu U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. Ilupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHHWE NMUPaMUbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBL;, PABUIIbHAS U
yced€HHasi mnHupamMuaa. OJIEMEHThl TpuU3Mbl W nupamuibl. [IpaBusnbHbIe
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpaMUJia; MNpPaBUIbHAS TPEYrojibHasE NHUpaMHUAa W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaeKadip U ukocadap. CeueHust MpU3Mbl U TUPAMU/IBI.

CumMeTpuss B TPOCTPAHCTBE: CUMMETPHUsSI OTHOCHUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU. DJEMEHTH CHMMETPHUH B MUpaMUAaXx, HapajuieNenuIenax, NpaBuiIbHbIX
MHOT'OTPaHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUTOIIA/{b OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Msl. [Lnomans
OOKOBOW TMOBEPXHOCTH M TIOBEPXHOCTH TNPABWIBHOW MHPAMUJIBI, TEOpEMa O
mIommaau yceu€HHou nupamuapl. [lonstue 06 06bEMe. O0bEM MUpaMUIbl, TIPU3MBI.

[Tomo6ueie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tesia Bpalmenus

[HunuHapuyeckas MIOBEPXHOCTB, oOpasytonue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh ILIWJIMHIPUYECKON MOBEpXHOCTU. LlWiMHIp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckast moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCTU. KOHyC: OCHOBaHUE U BepIlMHA, 00pa3yrolasi
Y OCb; TIJIOIIA1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroniue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxenue chepsl U IUIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
101 h ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka LMIMHpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIMpaHHHK, ONTUCAHHBIH
okoJio cdepsl; chepa, BliMcaHHAsE B MHOTOTPAHHUK, UITK TEJIO BPAIICHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
KoHyca. O0BEM 11apa u miomaab chepsl.

[TonoGHeie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus mumHIpa (MapajuieabHO U MEPIIEHIUKYISIPHO OCH), CEYEHUS KOHYyCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILINHY), CEYEHUS LIapa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTu U B ipocTpaHcTBe. CI0KEHUE U BEIYMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
IIPUMEHECHUEM TMIpaBUJl JCUCTBUU C Bekropamu. IlpsmoyronpHas cucrema
KoopauHaT B mpoctpaHcTBe. Koopaunatel Bekropa. Ilpocteiimme 3amaum B
KOOpJMHATax. YTon Mexay BekropaMu. CKalaspHOE MNpPOU3BEIEHHUE BEKTOPOB.



Brruncienne yrioB Mexay HMPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



ININIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MaremaTnka» XapakTepU3yrHTCs:

I'paxxnanckoe BocniuTaHue:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakAaHCKON UJICHTUYHOCTHU, YBAXKECHHUS K
IIPOIIIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMATUKHU, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJIOIHUSX, cepax
DKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U JIESTEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OYyAYIIETO.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3314, PEIICHUH, PACCYKIEHUI; BOCIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTZIbIXa, peryJisipHas pu3znyeckas akTUBHOCTS); (PU3UYECKOT0 COBEPIIICHCTBOBAHUS,
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMHU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymelr mnpodeccurn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHUYecKOMYy OOpa30BaHHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeImbl, OCO3HAaHWEM TJ00aTBbHOTO XapakTepa OSKOJOTHYECKUX IMpoOJeMm;
OpHEHTalMeld Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPe/Ibl, ITITAHUPOBAHUS ITOCTYITKOB M OIICHKH X BO3MOXKHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAICHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOHW KYJIbTYpOH KakK CpPEJACTBOM TO3HAHHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITSIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTepU3yTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  Vuueepcanrvnvie  nozmasamenvhwvie  Oeticmeus, — 0Oecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoeHue
Memo008  NO3HAHUA — OKpYHCarweso  Mupa;  npumeHeHue  J102U4ecKux,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABIISITh U XapaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOUICHUN MEXAY MOHATUAMU, (HOPMYIUPOBATH
OTIpENICNICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJlaccu(UKaumy, OCHOBaHUA JUIsi OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHbIE W OTpPHUIIATEIbHBIC, C€AMHUYHBIC, YACTHBIE U OOIIUE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEHN U TPOTUBOPEYUHIA;



e J€JaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX W
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXJICHUS U BBIBOJIBI,

e BbIOMpaTh CcHOCOO pemeHus yd4eOHOM 3agauu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANIMA C Y4ETOM
CaMOCTOATENLHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJb30BAaTh BOMPOCHI KaK MCCJIEAOBATENBCKUI MHCTPYMEHT MO3HAHMS;
dbopMynupoBaTh BOIPOCHI, (PUKCUPYIOLIUE MPOTUBOpPEUHE, MpoOIeMy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJEIOBAHNE TI0 YCTAHOBIIEHHIO OCOOECHHOCTEH MaTeMaTUYECKOTO
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHNS U BBIBOJBI 110 pE3yJibTaTaM
POBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 0000IIECHUI;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanueii:

e BBIABJIATH Ne(DUINTHI MH(OPMALIUHY, TaHHBIX, HECOOXOANMBIX JUIsl OTBETA HA
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh  MHGOPMALMIO U3  UCTOYHUKOB  PA3NUYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

e CTPYKTYpUpPOBaTh MH(POPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WUTIOCTPUPOBATH TpadUueCcKH;

e OIICHUBATH Ha/IEKHOCTD uH(popMauu o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnewusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJIEHHUS B COOTBETCTBHUHU C YCIOBUSIMHU
¥ LIETISIMU OOILIEHUS; SICHO, TOYHO, IPaMOTHO BBIpaXkaTh CBOIO TOUKY 3PEHHUS



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJy PEIICHUs
3a/1a4l, KOMMEHTHUPOBATh MOJYYCHHBIN pe3ybTarT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npoO0JIeMbl, perraeMoi 3aj1auu, BbICKa3bIBaTh UJCH, HAIICJICHHBIC HAa TIOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXICHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHapyXHBaTh Pa3U4yHe U CXOJCTBO IMO3ULIUN; B
KOpPEKTHOM popme PopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTAaThl  pEIICHHS  3aJa4yd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBICTYIIICHHUS
C Y4€TOM 3aj1ay MPE3CHTALMH U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

MMOHUMATh U UCTIOJIH30BaTh MPEUMYIIIECTBA KOMAaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU pelieHUU Y4eOHBIX 3ajlay; MPUHUMATH I1€1b COBMECTHOMU
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BuAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOILEcC U
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBbIE MITYPMbD» W WHBIC); BBINOJIHATH CBOIO 4YacTh pPaOOThI U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOET0 BKJIaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

3) Vuueepcanvuvie pecynamugnsle oeticmausi, 00ecnedusarom Gopmuposanue

CMBICI0BbIX YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTNU.
Camoopranusanus:

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 peleHuUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELIEHUN C YUETOM HOBOU
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOM pedeKcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTaTa
pellIeHusT MaTEeMaTUYECKOH 3a1a4u;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh [IPU PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OUOOK, BHISBICHHBIX TPYAHOCTEMH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa MMM U YCIOBHUSIM, OOBACHITH
MPUYXHBI JTIOCTHKEHUSI WIM HEJOCTHKEHUS PE3yJIbTATOB JIESTEIbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI
10 KITACC

OnepupoBarh NOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPAVIEIBHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuguiupoBaTe B3aUMHOE pacCIOIOKEHHE MPSAMBIX M IUIOCKOCTEN B
IPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOTO YIJIa; JMHEMHBIA yrojl ABYTpaHHOIO yria; TpajycHas Mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (NHpaMuIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumupoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjaccu(ukanuy (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHW; TMPaBUIIbHbBIE
MHOTOTPAHHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apaJUICICIUIEAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs JIOCKOCTh, CEYEHHE MHOTOTPAHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

Crpouth ceyeHUsT MHOTOIPAHHHKOB METOJOM  CII€JOB,  BBIIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHHUBY.

Pemarp 3a1aun Ha HaxOXKIAEHHE TE€OMETPUUECKUX BEJIMYMH MO 00pa3laM Win
QITOPUTMaM, IPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIUYMCIECHUE PACCTOSHHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKH JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmarp 3aaun Ha HaxXOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMAaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKWE METOABl IPU PEIICHUU
CTaHJAPTHBIX MaTeMaTMYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy TNPSIMOM M TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMUJIa) C IPUMEHEHUEM (POPMYIT; BEIUKUCIATH COOTHOLIEHHS MEX 1Y TUIOIIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOOOHBIX MHOTOI'PAaHHUKOB.



OnepupoBaTh MOHATUSIMH: CHMMETPUS B TPOCTPAHCTBE;, IIEHTP, OCh W
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYCCKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pUCYHKaX.

[TpumensaTs reomeTpudeckue HaKkThI 711 PEIICHUS CTEPEOMETPUIECKUX 3a/1ad,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS PUMEHECHHUS 3a/T1aHbI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIIMEe TPOrpaMMHBIE  CpPEICTBA UM DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPUIECKHX 3a71ad.

[IpuBoaMTh TIpUMEPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOIE U
JKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBbIC 3HAHUS HA MPaKTUKE: aHAIM3UPOBATh peabHbIC
CUTyallul W TIPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTH4eCKh CPOPMYIMPOBAHHONW TPOOJIEMBI, MOJCIHPOBATH pPEaTbHBIC
CUTyallil Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAaHUEM TEOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHIAPUYECKAs IOBEPXHOCTh, OOpa3yrolIue
HUAJTMHIPUYECKON TOBEPXHOCTH; IUIMH/IP; KOHUYECKasi TOBEPXHOCTh, 00pa3yrolme
KOHUYECKOM MOBEPXHOCTH, KOHYC; cpepruueckasi IOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CIIOCOOBI MOTYYEHHUS TEJ BPAIICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
IaPOBOU CEKTOP.

Boruucnsate  00BEMBI M TJIOMIAAXM  TIOBEPXHOCTEH  Tell  BpalieHwus,
r€OMETPUYECKUX TeJl C TpUMEHEHUEM (HopMy.

OnepupoBaTh NOHATUSAMU: MHOTOT'PAHHUK, BIUCAHHBIN B CPEPY ¥ ONUCAHHBIH
okoJio cdepsl; chepa, BMcaHHAsS B MHOTOTPAaHHUK WJTH TEJIO BPAIICHHUS.

BBIYUCISITE COOTHOIICHHS] MEXIY TUIOMAIASIMU MMOBEPXHOCTEH U 00BEMaMuU
MOTO0HBIX TE.

N300pakath u3ydaemble (UTYpbl OT PYKH M C TPHUMEHECHHEM IPOCTHIX
YepTEKHBIX MHCTPYMECHTOB.

BhITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
dburyp: BUI cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUS.



W3Bnekatb, WHTEpPHpPETUPOBATH W MPeoOpa3oBbIBaTH HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOXEHHS BEKTOpA Ha YMCIO, OOBICHITH, KAKUMHU CBOWCTBAMU OHH 00JIaTAt0T.

[IpumMeHsTh MpaBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BEJICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBHI.

Haxonutbe cyMMy BEKTOPOB M IPOU3BEAEHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B JE€KAPTOBOM CUCTEME KOOPAMHAT.

[IpumensTh reomeTpuuecKkue (HaKkThl ISl PELICHHS CTEPEOMETPUUYECKUX 3a/1aY,
MPEANOJIaraloiX HECKOIbKO IIaroB PEeIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbI
B sIBHOU (popme.

PemaTte npocreiiime reoMeTpu4ecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3amaun Ha J0Ka3aTeIbCTBO MAaTEeMaTHYECKUX OTHOIIEHUUA U
HaXO0XJIEHUE F€OMETPUUECKUX BEIMUYMH 0 00pa3laM WiIH alropuT™MaMm, NPUMEHsS
W3BECTHBIE METO/bI ITPU PEIIEHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs OpocTEHIINE IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKHX 3a]1ay.

[IpuBoAUTH TpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKWU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB T'€OMETPUH B UCKYCCTBE.

[IpuMeEHATh MONyYEHHBIE 3HAHUS HA IPAKTHUKE: aHAJIM3UPOBATh pEajbHBIC
CUTyallUM W TPHUMEHSITh H3yYCHHbIC MOHSTHS B MPOLECCE IOUCKA PEHICHUS
MaTeMaTUYecKu CQOPMYIMPOBAHHON MPOOJIEMBbI, MOJAEIUPOBATh pPEabHbIE
CUTyallUM Ha A3bIKE TE€OMETPUU, MCCIEAOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IIPaKTUYECKHE 3a/1a4H, CBA3AHHBIE C HAXOKICHUEM F€OMETPUYECKUX BEJIUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmmuecTBo yacos DNEeKTPOHHbBIE
Ne HaunmenoBanue pas3nenoB u tem Kontponbbie  [TpakTiueckue (undpoBsIe)
n/m IIPOrpamMMBl Bcero o0Opa3oBaTebHbIC
paboTHI paboThI pecypehi

1. BBeneHue B cTepeoMeTpuio 10 https://www.yaklass.ru/
[IpsiMBIE U IITOCKOCTH B

2. npoctpanctse. [lapamiensHOCTD 12 1 https://www.yaklass.ru/
IPSIMBIX U IIJIOCKOCTEN
I1

3. epHeHHHIfyHHpHOCTB MPAMBIX H 12 https://www.yaklass.ru/
MJIOCKOCTEH
\%

4. HIPT MERAY TIPAMBIMIL H 10 1 https://www.yaklass.ru/
MJIOCKOCTSIMU
MHororpaHHUKH 11 1 https://www.yaklass.ru/
OOBEMBI MHOTOTPAaHHHUKOB 9 1 https://www.yaklass.ru/

7 [ToBTOpEHME: ceueHUs, pACCTOSHUS U 4 1 https:/fwww.vaklass.ru/
yTIIBI

OBILIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

11 KJIACC

KosmmuectBo vacos DNEeKTpOHHbBIE
Ne HanmenoBanue pas3znesnos u Tem Kontponsubie  [TpakTHueckue (unpossie)
n/m IPOrpamMMBl Bcero o0Opa3oBaTebHbIE
paboTHI paboTHI pecypehi

1. Tena Bparienus 12 https://www.yaklass.ru/
OOBEMBI TEN 5 1 https://www.yaklass.ru/
B

3. CICTOPET H KOOPUTHATEL B 10 1 https://www.yaklass.ru/
IPOCTPAHCTBE
IT 000

4, OBTOPEHAE, 0BO meHPVIe’ 7 1 https://www.yaklass.ru/
CUCTeMaTH3alns 3HAHUN

OBLIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOI'PAMME



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
N KosmmuectBo vacos DNEeKTPOHHbBIE
o
n/n Tema ypoka Kontponbubie [Ipaktuueckue wppobie
Bcero o0OpasoBaTenbHbIE
paboThI paboThI
pecypchl

OCHOBHBIE TIOHSATHUS CTEPEOMETPHUU:
TOYKa, psiMasi, MI0CKOCTb,

1 npocTpancTBo. [IpaBuna nzo0paxeHus 1 hitns:/fwww.vaklass.ru/
Ha PUCYHKAX: U300paKeHUS
TUTOCKOCTEH, MapaIeNbHBIX TPSIMbIX
(OTpe3KoB), cepeIMHbI OTPE3Ka
[lonATHS: nepecekaromuecs

2. TUTOCKOCTH, MTEPECEKAIOINECs psMast 1 https://www.yaklass.ru/
U TUIOCKOCTD
[ToHsTHA: nEepecexkaromuecs

3. IJIOCKOCTH, TIEPECEKAIOIIHUECS IMpsMast 1 https://www.yaklass.ru/
U TUIOCKOCTb
3HAaKOMCTBO C MHOTOIPaHHUKaMHU,

4 M300paKeHNe MHOTOTPAaHHUKOB Ha 1 https://www.vaklass.ru/
PHUCYHKAaX, Ha MPOEKIIMOHHBIX
gyeprexax
HauanbsHbie cBeieHHS 0 KyOe U

5. nUpaMUJIe, UX pa3BEPTKH U MOJICIIH. 1 https://www.yaklass.ru/

CeueHus MHOTOI'PAaHHHUKOB



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

HauanbHble cBeneHus o Kyoe u
nupamuze, ux pazBEPTKU U MOJICIIH.
CeueHnsi MHOTOTPaHHUKOB

https://www.yaklass.ru/

ITonsatre 06 akCHOMAaTHYECKOM
MIOCTPOCHUH CTEPECOMETPHUH: AKCHOMBI
CTEPEOMETPHUH U CIICACTBUSI U3 HUX
[TonsiTHe 00 aKCHOMATHYECKOM
MIOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH U CJIECICTBUS U3 HUX

https://www.yaklass.ru/

https://www.yaklass.ru/

[TonsiTue 00 akCHOMAaTUYECKOM
IIOCTPOCHUH CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH U CIEACTBUSA U3 HUX

https://www.yaklass.ru/

10.

11.

[TousiTEe 00 AKCMOMATHYECKOM
MTOCTPOCHUH CTEPECOMETPHUH: AKCHOMBI
CTEPCOMETPHH U CIICICTBUS U3 HUX

B3anmHoOe pacnonokeHue npsMbIX B
IIPOCTPAHCTBE: NIEPECEKAIOIIHECS,
napaJuleJIbHbIE U CKPELLMBAIOIINECS
psiMble

https://www.yaklass.ru/

https://www.yaklass.ru/

12,

[TapajuteTIbHOCTD MPAMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE:
NapajiyieIbHbIC MPSIMBIC B
MPOCTPAHCTBE; MAPAIVICIBHOCTD TPEX
MPSMBIX

https://www.yaklass.ru/

13.

[TapannenbHOCTh IPSIMBIX U
IUIOCKOCTEHN B ITPOCTPAHCTRBE:
[TapaiuieTbHOCTD MPSIMOM U IUIOCKOCTH

https://www.yaklass.ru/

14.

Yrasl ¢ COHaIIPpaBJICHHBIMU CTOPOHAMUA

https://www.yaklass.ru/



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

VYron Mexay npsiMbIMHU B

15. https://www.yaklass.ru/
MPOCTPAHCTBE

16. YTON ML IPAMBIMH B https://www.yaklass.ru/
IPOCTPAHCTBE

17 [TapajuteTbHOCTH IIOCKOCTEN: https://www.vaklass.ru/
napajuiesIbHbIC INIOCKOCTH

18. = CsoiicTBa mapauienbHBIX IOCKOCTEH https://www.yaklass.ru/
[IpocTeiiue MpoCTpaHCTBEHHbIE

19.  ¢wurypsl Ha IUIOCKOCTH: TETPASIP, KYO, https://www.yaklass.ru/
napajuienenunesa

20.  IloctpoeHue cevueHUi https://www.yaklass.ru/

21.  TloctpoeHue cevueHUM https://www.yaklass.ru/
KoHnTtponbsHas padorta o teme

22. Hpsimeie # miockoct B https://www.yaklass.ru/
npocTtpancTBe. [lapamienbHOCTh
IPSAIMBIX U TUIOCKOCTEN"
[lepneHAUKYISIPHOCTD NPSIMOU U

23.  TUIOCKOCTH: NMEPICHANKYIISIPHBIC https://www.yaklass.ru/
MpsIMbIE B MPOCTPAHCTBE

24, Hpsmere napanienbHeLe o https://www.yaklass.ru/
MEPIEHIUKYJIIPHbIE K IOCKOCTH

25. Hpsimbie mapanebibie i https://www.yaklass.ru/
MEePIICHIUKYJISIPHBIE K TUIOCKOCTH

26. HpmHilK HEPTICHANKYIAPHOCTH https://www.yaklass.ru/
PSIMOU U TITIOCKOCTH

27, HpuswaKk neprer Ky pHocTr https://www.yaklass.ru/

HpHMOﬁ H IIJTIOCKOCTH



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

28.

Teopema o npsimMoint
MEPIECHIUKYJIIPHON INTIOCKOCTH

https://www.yaklass.ru/

29.

30.

Teopema o npssmont
NEPIEHIUKYJIIPHON MIIO0CKOCTH
Teopema o npssmont
NEPHEHANKYJIAPHON TIOCKOCTH

https://www.yaklass.ru/

https://www.yaklass.ru/

31.

32,

33.

[lepneHauKyIISIp U HAKJIOHHBIE:
paccTOsHUE OT TOYKHU JI0 TUIOCKOCTH,
pacCTOSIHUE OT MPSAMOU 10 TIIOCKOCTH

[leprieHIUKYIISIp U HAKJIOHHBIE:
pacCcTOAHUE OT TOUYKH 10 TUIOCKOCTH,
pacCTOSHUE OT MPSAMOU 10 TIOCKOCTH

[leprieHIUKYIISIp U HAKJIOHHBIE:
paccTOssHUE OT TOYKH JI0 TNIOCKOCTH,
pacCTOSHUE OT MPSAMOU 10 TIIIOCKOCTH

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

34,

35.

[leprieHIUKYIISIp U HAKJIOHHBIE:
paccTosHUE OT TOYKHU JI0 TIOCKOCTH,
pacCTOSIHUE OT MPSMOM 10 TIIOCKOCTH

VYIIIBI B IPOCTPAHCTBE: YTOI MEXKIY
IIPSAMOM U IIJIOCKOCTBIO

https://www.yaklass.ru/

https://www.yaklass.ru/

36.

37.

38.

JIByrpaHHbIN yrou, JMHEWHBIA yIroJl
JIBYIPaHHOTO yTJIa

JIByrpaHHbBIN yroJ, JUHEUHBIN yroi
JBYTPaHHOTO yTJIa
[lepneHAUKYISPHOCTD MIIOCKOCTEM:
IIPU3HAK [EPIIEHIUKYIISIPHOCTH IBYX
IIJIOCKOCTEN

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/
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39.

[TepnieHAUKYISPHOCTD MJIOCKOCTEM:
MPU3HAK MEPIECHAUKYIISIPHOCTH JBYX
IJIOCKOCTEN

https://www.yaklass.ru/

40.

41.

[TepnieHAUKYISPHOCTD MIIOCKOCTEM:
MPU3HAK MEPIECHAUKYJISIPHOCTH JBYX
IJIOCKOCTEN

Teopema 0 TpEX NMEPNEHINKYJIIAPAX

https://www.yaklass.ru/

https://www.yaklass.ru/

42.

Teopema o TpEX MEepNEHIUKYIIAPAX

https://www.yaklass.ru/

43.

44,

Teopema 0 TpEX NEepIEHIUKYIIAPAX
KonTtponbsHas padbora no remam
"[lepieHANKYISAPHOCTD IPSIMBIX U
mIockocTen" u "YTIbl MexIy
IPSIMBIMH U IUIOCKOCTSIMUA"

https://www.yaklass.ru/

https://www.yaklass.ru/

45.

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE
AJIEMEHTHI MHOI'OTPAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIBIE MHOTOTPaHHUKU;
pa3BEPTKA MHOTOTPAaHHUKA

https://www.yaklass.ru/

46.

47.

[Ipu3ma: N-yronpHas npu3Ma; rpaHu u
OCHOBAHUS MPU3MBIL; IpsIMast U
HAKJIOHHAs! TPU3MBbI; OOKOBasI U
ITOJIHAsI TOBEPXHOCTH MPU3MBI

[Tapayutenenunen, NpAMOYTrOJIbHBINA
NapaJUIeNICIUIIE] U €r0 CBOMCTBA

https://www.yaklass.ru/

https://www.yaklass.ru/

48.

[Iupamua: N-yronpHas nupaMmuaa,
rpaHu ¥ OCHOBAHUE MUPAMUJIBIL;
OOKOBas U MOJIHAS TOBEPXHOCTh
UPaMUbI; IPABUIbHAS U YCEUEHHAS
nupamuaa

https://www.yaklass.ru/
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49.

HpaBI/IJII)HBIC MHOI'OTPaHHHUKHU:
IMOHATHUC IIPABHUJIBHOT'O
MHOT'OI'paHHHMKA, IIPpaBUJIbHAs IIPU3Ma
" IIpaBUJIbHAA ITUpaMU/a, IIpaBUjIbHasd

TPEyroJibHasi MUpaMuia U TPaBUIbHBIN

TeTpas’p; Kyo

https://www.yaklass.ru/

50.

HPGIICTaBHCHHe O IMIpaBUJIBHBIX

MHOTI'OI'PaHHHUKAX: OKTa3ap, JOACKA AP

U MKOCadIP.

https://www.yaklass.ru/

o1,

52,

53.

CumMeTpus B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIIBHO TOYKH,
IPSIMOM, INTIOCKOCTH. DJIEMEHTBI
CUMMETPUU B IIUPAMUJIAX,
napasuiesIenuneax, NpaBuiIbHbIX
MHOTI'OTPaHHHUKAX

Brruncienne 351eMeHTOB
MHOTOIPaHHHUKOB: pEOpa, TMaroHau,

YTIIBI
[Tno1maas 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH IIPSAMOMN
MPU3MBI, IJIONIA/Ib OCHOBaHUH,
TeopeMa 0 OOKOBOI MOBEPXHOCTU
IIPSAMOM IIPU3MBIL

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

54,

[Tnomans 60KOBOI MOBEPXHOCTH U

IIOBCPXHOCTHU HpaBHHBHOﬁ IMAPaMHU/IBI,

TeopeMa O TUIOMAI OOKOBOM
TOBEPXHOCTH YCEUEHHOW NTUPAMU/IBI

https://www.yaklass.ru/
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KoutposnbsHas pabota o teme

55. "MororpasHKy" 1 https://www.yaklass.ru/
56.  Ilonstue 00 00BEME 1 https://www.yaklass.ru/
57.  O0béM mupaMuIbI 1 https://www.yaklass.ru/
58. OO0BEM MUpaMHUTBI 1 https://www.yaklass.ru/
59.  OObBéM mUpaMuUIbI 1 https://www.yaklass.ru/
60.  OOBEM mUpaMUIbI 1 https://www.yaklass.ru/
61. OOBEM pPHU3MBI 1 https://www.yaklass.ru/
62. = OO0BEM PU3MBI 1 https://www.yaklass.ru/
63.  OOBEM pHU3MBI 1 https://www.yaklass.ru/
64. FOHTPOHBHM patora 1o Tel:,de 1 https://www.yaklass.ru/
O06BEMBI MHOTOTPAHHUKOB
[ToBTOpEHue, 0600I1IeHNE
65. = cucremaruzanus 3HaHui. [locTpoeHne 1 https://www.yaklass.ru/
CEYEHHI B MHOTOTPAaHHUKE
[ToBTOpEHUE, 0600IICHHE
cUCTeMaTHh3alus 3HaHu. Beranciienue
66. P ACCTOAHMHH: MEHLY ABYMA TORRAMH, 1 https://www.yaklass.ru/
OT TOYKH JI0 MIPSIMOM, OT TOUKH 10
MJIOCKOCTH, MEXKITY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU
67.  Hroromas KOHTpOJIbHAs paboTa 1 https://www.yaklass.ru/
[ToBTOpEeHue, 06001IeHNE
68. CUCTEeMaTHU3alus 3HaHu. Berauciienue 1 hitps:/iwww.vaklass.ru/

YTJI0B: MEXAY CKPEIIUBAIOIIMMUCS
NPSIMBIMH, MEX]Ty IPSIMOU U
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IIOCKOCTBIO, ABYT'PAHHBIX YIJIOB,
YIJIOB MCKIY INIOCKOCTAMH

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME

68




11 KITACC

No KosmuecTBo yacos DIIEKTPOHHBIE
/1 Tewa ypoxa Konrtponbenbeie IIpaktuueckne rppoBbIe
Bcero o0OpasoBartenbHbIE
paboTHI paboThI
pecypchl

Cdepa u map: neHTp, paauyc,

69. JTUaMETP; TUIOIIAIb IIOBEPXHOCTH 1 https://www.yaklass.ru/
chepsl
B3anMHoe pacnosnoxenue chepol 1

70.  ITOCKOCTH; KacaTelbHas IIOCKOCTh K 1 https://www.yaklass.ru/
cdepe; omaab chepbl

71. Wsobpaxenme cheprl, mapa ma 1 https://www.yaklass.ru/
ockoctu. CeueHus mapa
[unmuaapruyeckast TOBEPXHOCTD,

72. 00pasyiOUHE WHIHHAPHIECKOH . 1 https://www.yaklass.ru/
MMOBEPXHOCTH, OCh ITUIUHIPUICCKON
MTOBEPXHOCTH
[umuaap: ocHOBaHUS U OOKOBAs

73, [TOBCPXHOCTD, 06Ba3ymmaﬂuﬂ OCk; 1 https://www.yaklass.ru/
IUIOMIaAh OOKOBOM M ITOJHOM
MTOBEPXHOCTH
N3obpaxkenne MuinMHApPa HA
IUIOCKOCTH. Pa3BEépTKa nuimHapa.

74. Ceuenus nuiuHapa (MJI0CKOCTHIO, 1 https://www.yaklass.ru/
napauieaIbHON WUITH
MIePICHANKYJIIPHON OCH ITUITUHAPA)

75. Komwueckas nosepxHocTs, 1 https://www.yaklass.ru/

oOpa3syromnre KOHUYeCKOn
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IMOBCPXHOCTH, OChb U BCPIINHA
KOHHUYECKOM ITOBCPXHOCTHU

76.

77.

Konyc: ocHOBanue u BepinHa,
oOpasyroliias U oCh; IO
OOKOBOH M TIOJTHOM IMOBEPXHOCTH

Y ced€HHBIN KOHYC: 00pa3yrolue 1
BBICOTA; OCHOBAaHUA U OOKOBast
ITOBEPXHOCTh

https://www.yaklass.ru/

https://www.yaklass.ru/

78.

N306paxeHne KoHyca Ha MII0CKOCTH.
Pa3BépTka koHyca. CeueHus: KoHyca
(TIIOCKOCTHIO, AapaJlIeIbHOM
OCHOBAHUIO, U IJIOCKOCTBIO,
MIPOXOJISIILIEH Yepe3 BEPILHHY)

https://www.yaklass.ru/

79.

80.

KomOunarus ten BpaieHus u
MHOTOTPaHHUKOB

MHOrorpaHHyK, OMMCaHHBINA OKOJIO
cthepsr; cepa, BnucaHHas B
MHOTOIPAHHMK WJIH B TEJIO BPAILLICHUS

https://www.yaklass.ru/

https://www.yaklass.ru/

81.

82.
83.

IMToustre 00 00béMe. OCHOBHBIE
CBOMCTBA OOBEMOB TE

O06BEM nMIMHIpa, KOHYyCa
O06bEM 1mapa u rionaab cQepbl

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

84.

[TonoOHBIE TENa B TPOCTPAHCTBE.
CooTHOIIIEHUST MEXIY TIIOMIA MU
MMOBEPXHOCTEH, 00bEMaMu TTOA0OHBIX
Tem

https://www.yaklass.ru/

85.

KonTtponrsnas pabota o remam "Tena
BpanieHus" u "O0bemMbl Ten"

https://www.yaklass.ru/
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BGKTOp Ha IINIOCKOCTH U B

86. https://www.yaklass.ru/
POCTPAHCTBE

87.  CrnoxeHHe U BEIYMTAHUE BEKTOPOB https://www.yaklass.ru/

88.  VYMHOXEHHE BEKTOpa Ha YUCIIO https://www.yaklass.ru/
Paznoxenne BexkTopa 1o Tpém

89.  HeKOMILIaHAPHBIM BEKTOpaM. https://www.yaklass.ru/
[TpaBwiio mapanienenuena
Pemenue 3amay, cBI3aHHbBIX C

90. npUMEHEHHEM MPaBUIT JCHCTBUN C https://www.yaklass.ru/
BEKTOpAMH
[TpstMoyTONBHAS CHCTEMa KOOPMHAT

g1, P rnpocTpanctse. E(OOP FITHATHL https://www.yaklass.ru/
BekTopa. [Ipocreitmue 3anayuu B
KOOpJMHATAX

92. YOI MEKILY BeKTOpamu. CKalipHOe https://www.yaklass.ru/
POU3BEICHNE BEKTOPOB

93, Berurciienue yriioB MeK 1y MpsSMbIMH https://www.vaklass.ru/
U TUTOCKOCTSIMH

04, KoopanHaTHO-BEKTOPHBINA METO IIPH https://www.yaklass.ru/
PEIICHUY T€OMETPUICCKUX 3a/1a4
KoutposnbHas paborta o reme

95.  "BeKTOphl U KOOPJAWHATHI B https://www.yaklass.ru/
npocTpaHcTBe"
IToBTOpeHue, 06001ICHNE U

g, CHcTeMaTH3aiuA 3HaHui. OCHOBHBIC https://www.vaklass.ru/

burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPHUU
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97.

IToBTOpeHue, 0600IICHNE U
cucreMaTu3anus 3HaHui. OCHOBHBIC
Gurypsl, paxTel, TEOPEMBI Kypca
TJIAaHUMETPHUH

https://www.yaklass.ru/

98.

99.

100.

IToBTOpeHue, 0600IICHNE U
cUcTeMaTu3alysa 3HaHui. 3agauu
IJITAHUMETPHUH M METOJIBI UX PEIICHUS

IToBTOpEHue, 06001ICHNE U
cucTeMaTH3alys 3HaHUH. 3a1aun
IJIAHUMETPUM Y METOJIbl UX PEIICHUS

IToBTOpeHue, 0600IICHNE U
cucreMatusanusa 3HaHni. OCHOBHEIE
¢urypsl, paxkTel, TEOPEMBI Kypca
CTEPEOMETPUU

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

101.
102.

Wrorosast koHTpoOsIbHAS paboTa

IToBTOpEeHue, 06001ICHNE U
cucTeMaTH3alus 3HaHUI

https://www.yaklass.ru/

https://www.yaklass.ru/

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremarnka: ajaredpa u Hayajga MaTeMaTHYECKOTO aHaJIn3a, TeOMETPHS.
I'eometpus, 10-11 kmaccel/ Atanacsa JI.C., byry3os B.®., Kanomiies C.b. u
npyrue, AknronepHoe obmectBo «M3matenscTBO «IIpocBemnieHues

METOJJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

MaremaTuka: anredpa u Hadajga MaTEeMaTHYECKOTO aHAJIU3a, TEOMETPHS.
['eomeTpus, 10-11 knaccwl/ Atanacsa JI.C., byry3os B.®., Kagomiies C.b. u
npyrue, AkunonepHoe oomectBo «M3narensctBo «IIpocBeiieHne»

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET
https://www.yaklass.ru/



PABOUYAS ITIPOTPAMMA
(ID 1327064)

y4eOHOro Kypca «BeposiTHOCTb M CTATHCTHKA.
ba3oBblil ypOBEeHbY
s ooyuaromuxcea 10-11 kiaaccosn

INOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma yueOHOro Kypca «BeposiTHOCTb U CTATUCTHKa» 0a30BOr0
ypoBHs A oOyuatomuxcest 10 —11 kimaccoB pazpadotana Ha ocHoBe DenepanbHOTO
rOCyJ1apCTBEHHOI'O0 00pa30BaTENbHOrO CTaHAApTa CPEAHEro oOuiero oopa3oBaHus,
C Y4Y€TOM COBpPEMEHHBIX MHPOBBIX TpeOOBaHWM, TNPEABIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPATUIUNA POCCUHUCKOTO 0Opa3oBaHUSI.
Peanuzarus mporpaMmbsl 00€CIIEUNBAET OBJIAJICHUE KIIFOUEBHIMU KOMIIETCHIUSIMH,
COCTaBJISIIOLIMMHM OCHOBY JIJIi CAMOpPa3BUTUSL M HEMPEPHIBHOIO 00pa3oBaHUS,
LEJIOCTHOCTh OOLIEKYJbTYPHOTO, JUYHOCTHOTO M TI03HABATEIbHOTO pa3BUTHUS
JUYHOCTHU 00YyYaromMnXCsl.

HEJIN N3YYEHUA YYEBHOI'O KYPCA

VYuebHbiil Kypc «BeposiTHOCTh M cTaTUCTHKa» 0a30BOTO YPOBHSI SIBISIETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 0a30BOr0o YpOBHS
ocHOBHOM mikoJyibl. Kypc mpenHasHadeH st (OpMHpPOBaHUS y OOYYarOIIUXCS
CTaTUCTUYECKON KYJIbTYpbl M TMOHUMAHUSA PpOJUM TEOPUHU BEPOSTHOCTEM Kak
MaTeMaTUYECKOr0 MHCTPYMEHTA JIsl U3YUYEeHUSl CIIy4alHBIX COOBITHH, BEJIMUUH U
npoueccoB. Ilpu m3yyeHum Kypca oOoramaroTcsi MPEACTaBICHUS YYalluxXcs O
METOJIaX UCCIEAOBAHUS N3MEHYMBOTO MUPA, PA3BUBACTCS TIOHUMAHUE 3HAUYMMOCTH
U OOIIHOCTH MaTEMaTUYECKUX METOJOB TMO3HAHUS KaK HEOThEMJIEMOW 4YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

Conepxanue Kypca HampaBJ€HO HA 3aKPEIUICHUE 3HAHWM, MTOJTYUYEHHBIX MPHU
M3YyYEHUH KypCca OCHOBHOW IIKOJIBI M HA Pa3BUTHUE MPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX U B3aUMOCBS35X MEXKy HUIMU Ha BAXKHBIX IPUMEPAX, CFOKETHI KOTOPBIX
MMOYEPITHYTHI U3 OKPYKAOIIETO0 MUPA.



B cooTBeTcTBHM C yKa3aHHBIMHU IEJISIMH B CTPYKType ydeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CPEIHEH IIKOJIbI Ha 0Aa30BOM YPOBHE BBIJCICHBI
CICAYIOIINE OCHOBHBIE coJiepkKaTeabHble JHHUU: «CnydailHble COOBITHSL U
BEPOSITHOCTUY, «CilydaiiHble BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID).

BaxHyio d4acTb Kypca 3aHUMaeT H3yY€HUE TIEOMETPUYECKOro H
OMHOMMAJIBHOTO paclpeAeSICHUI M 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOTAMH —
MOKAa3aTeJIbHBIM U HOPMAJIbHBIM PACIIPEACICHHUSIMMU.

Coneprxanue muHuM «CiydaiiHble COOBITHS U BEPOSITHOCTUY CITY>KUT OCHOBOM
Uist opMUpOBaHUS TPEJACTABICHUN O PpACIPENCICHUH BEPOSTHOCTEH MEXIY
3HAUCHUSAMH CIy4YalHbIX BEJIMUWH, a TAKXKE 3Ta JUHUSA HeoOXoauma Kak 0aza Jjis
U3yYeHHUS 3aKOHa OONBIINX Ynced — QyHIaMEHTAIbHOTO 3aKOHA, ICHCTBYIOIIETO B
MPUPOJIE U OOIIECTBE U UMEIOIIET0 MaTeMaTnuueckyto ¢popmanuzanuio. Cam 3akoH
OONBIIMX YKCEN MpeularaeTcss B O3HAKOMHUTEIBHOW (QOopME C MHUHUMAJIbHBIM
UCIIOJIb30BaHUEM MAaTEMATUYECKOTO opMalin3Ma.

Tembl, CBSI3aHHBIE C  HENPEPBHIBHBIMU  CIyYalHBIMH  BEIMYMHAMH,
aKLEHTUPYIOT BHUMAHHME IIKOJIbHUKOB HA OMNMCAHUU M HM3YyYECHHUH CIyYalHbIX
SBJICHH C MOMOIIBI0 HENpPEpPbIBHBIX (PyHKIUH. OCHOBHOE BHUMAaHUE YJENSAETCA
IIOKa3aTeJIbHOMY W HOPMAJIBHOMY pPaCIpEACNICHUsAM, IIPU 3TOM IPEAIO0JIaracTcs
O3HAaKOMMTEJIbHOE U3yUEHUE MaTepuaa 0e3 JoKa3aTelbCTB IPUMEHIEMbIX (PaKTOB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha usyuenune kypca «BepoaTHOCTh U CTaTUCTHKa» HA 6A30BOM YPOBHE OTBOJUTCS
1 yac B HeICNIO B T€UEHUE KAXKOTO rojia 00yueHus:, Bcero 68 yueOHbIX 4acoB.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

[IpencraBienne MaHHBIX C TOMOIIbIO Tabmui u jguarpamMm. Cpeanee
apuMeTHyecKoe, MeauaHa, HauOoJblllee W HAaWMEHbIIEE 3HAYCHHUSA, pa3Max,
JUCTIEPCHS M CTAaH/IapPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4aliHble COOBITHS. DJIEMEHTapHBIC
coObITUs (MCX0bl). BeposTHOCTH ciydailHOTO cOObITHSA. Bau3ocTh 4acTOTH U
BEPOATHOCTH cOOBbITHIA. CiryyaiiHbIE OTBITH C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coObITUSIMU.  BeposiTHOCTH  COOBITUM B ONBITaX C  PAaBHOBO3MOXXHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMU.

Omnepanuu HajJ COOBITUSAMU: NIEpECEUEHUE, 00bEINHEHUE, TPOTUBOIIOI0KHbBIE
coObITHs. Jluarpammel Ditepa. Dopmyiia clI0KeHUS BEPOSTHOCTEH.

VYcil0BHass BEPOSITHOCTb. Y MHOXEHHUE BEPOSATHOCTEH. JlepeBO CiydanHOro
skcniepuMmenTa. dopmyna nonHoi BeposTHOCTU. HezaBucruMble coOBITHS.

KoMOunatopHoe npaBuino ymHoxxkeHus. IlepecranoBku u pakropuan. Yucno
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6mHoma HeroToHa.

buHapHbIil ciydailHbI{ ONBIT (MCMBITAHUE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHBITAaHWM 10 TniepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCHIIBITAHUN bepHyIu.

CnyuvaitHas  BennuuHa. Pacnpenenenne  BeposdtrHocteil.  [{uarpamma
pactpenenenus. [Ipumepsl pacnpeneneHud, B TOM 4YHCIE, T'€OMETPUYECKOE U
OMHOMHAIILHOE.

11 KIIACC

YucnoBele  XapaKTEpUCTHKM  CIYYaWHBIX  BEIMYMH: MaTEMAaTHYECKOE
OKMJIAHUE, IUCIIEPCHS W CTAaHJAPTHOE OTKIOHEHHWE. [Ipumepsl npuUMEHEHHs
MaTeMaTHYECKOTO OXKMIAHUS, B TOM YHUCIE B 3aJadax M3 MOBCEIHEBHOW JKHU3HU.
Matematnyeckoe oxugaHue OMHAPHOW CiayyaliHON BelWYuHBl. MaTeMaTtnyeckoe
O’KMJIAHUE CYMMBI CIIy4alHbIX BEIUYUH. MaTeMaTndeckoe 0KuaaHue U JUCIIEPCUs
reOMETPUYECKOTO U OMHOMUATILHOTO Pacpe/IeICHUH.

3akoH OOJIBIIMX 4YHCEI MU €ro pojib B HayKe, MPUPOAE M OOIIECTBE.
Br100opouHbIif METO/T MCCIIEAOBAHUM.

IIpumepsl HENpephIBHBIX ClaydauHbIX BeaudyuH. [loHsATHE O IIIOTHOCTH
pacnpeneneHus. 3a1add, IPUBOASIIME K HOPMaJIbHOMY pactipeneneHuro. [lonarue
0 HOPMAJIbHOM PacCIpeeICHUN.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MaremaTnka» XapakTepU3yrHTCs:

I'paxxnanckoe BocniuTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIMK 00YYaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUHUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOIIIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMATUKHU, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUKUCKOW MaTeMaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJIOIHUSX, cepax
DKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHMs, ATHUYECKOrO  IOBEJIEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U JIESTEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 33]1a4, PEIICHUM, PACCYKICHUI; BOCOPUHUMYHUBOCTHIO
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEpecax 30pOBOro M O€30MacHOro 00pa3a KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (30pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U
OTHbIXa, peryJisipHas (pu3nyeckasi akTUBHOCTH); PU3MUECKOTO COBEPIIICHCTBOBAHMUS,
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIATh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccurn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHUYecKOMYy OOpa30BaHHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpPBI, IOHUMAHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeImbl, OCO3HaHWEM TJ00aJTBbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPe/Ibl, ITTAHUPOBAHUS IIOCTYIIKOB M OIICHKH X BO3MOYKHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEUeCKOW IesATEeNbHOCTH, 3TaroB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAICHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITSIBHOCTD
WHIUBUyaJIbHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTepU3yTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusamMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCMBUIMU.

1)  Vuueepcanrvnvie  nozmasamenvhwvie  Oeticmeus, — 0Oecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoeHue
Memo008  NO3HAHUA — OKpYJICarwe2o  Mupa;  npumeHeHue  J102U4ecKux,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeicTBus:

e BBIABIISITh U XapaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXAYy MOHATUSAMU;, (POPMYIUPOBATH
OTIpENICNICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJ1accu(UKaluy, OCHOBaHUA Uil OOOOIIEHUS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAaHHBIX, HAONIOJCHHSIX U YTBEPKIACHUSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEHN U TPOTUBOPEYUHIA;



e J€JaTh BBIBOJABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATh ApTyMEHTAIIHIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXJICHUS U BBIBOJIBI,

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANIMA C Y4ETOM
CaMOCTOATENLHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJb30BAaTh BOMPOCHI KaK MCCJIEAOBATENBCKUI MHCTPYMEHT MO3HAHMS;
dbopMynupoBaTh BOIPOCHI, (PUKCHUPYIOIIUE MTPOTUBOpPEUHE, MpoOIeMy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (POPMYIMPOBATH OOOOIICHNS U BBIBOABI 110 Pe3yIbTaTaM
POBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IPEATIOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIOBHSIX.

Pabora c nunpopmanueii:

e BBIABJIATH Ne(DUINTHI MH(OPMALIUHY, TaHHBIX, HECOOXOANMBIX JUIsl OTBETA HA
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh MHGOPMALMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHUS;

e CTPYKTYpUpPOBaTh MH(POPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WUTIOCTPUPOBATH TpadUueCcKH;

e OIICHUBATH Ha/IEKHOCTD uH(popMauu o CaMOCTOSTEJIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnewusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJIEHHUS B COOTBETCTBHUHU C YCIOBUSIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJy PEIICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJy4YE€HHBIN PE3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXICHUSAMH JPYTHX
YYaCTHUKOB JHAalIora, OOHApYXHBaTh Pa3UyUe M CXOJCTBO MO3HIIMIA; B
KOpPEKTHOM popme PopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBICTYIIICHHUS
C Y4€TOM 3aja4 MPE3CHTALUU U OCOOCHHOCTEHN ayIUTOPHH.

CoTpyaHu4ecTBO:

MMOHUMATh U UCTIOJIH30BaTh MPEUMYIIIECTBA KOMAaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU penieHuU Y4eOHBIX 3ajlay; MPUHUMATH I€Jdb COBMECTHOMN
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenenarb BUAbl padOT, IOrOBAPUBATHCS, OOCYXIaThb MNPOLECC U
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBbIE WITYPMbD» U WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOET0 BKJIaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

3) Vuueepcanvuvie pecynamugnsle oeticmausi, 00ecneuusarom Gopmuposanue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUYHOCTIU.

Camoopranusamnus:

COCTaBJISITH IIJIAH, aJITOPUTM PEIICHUSI 3a/a4d, BEIOUPATh CIIOCOO PEHICHUS C
y4IE€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BApUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM  [IO3HABATEJIBHOM peduiekcur KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUH W MBICIUTENBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BJIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS POLECCA U pe3yibTaTa
peLIeHUsI MaTEMATUYECKOM 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTH IIPU PELICHUU 3a4a4H,
BHOCHUTh KOPPEKTHUBHI B JICSITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB,
JTAHHBIX, HAWJEHHBIX OMOOK, BHISBICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yJbTaTa II€M M YCIOBUAM, OOBSCHATH
MIPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESTEIBbHOCTH,
HAXOJIUTh OIMUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI



10 KJIACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OmnepupoBaTh NOHATUSAMU: CpeAHee apuMeTndecKoe, MeinaHa, HauoobIee,
HaWMEHbLIEE 3HAUCHUE, pa3MaX MACCUBA YUCJIOBBIX JIaHHBIX.

OnepupoBaTh MOHATUSIMU: CIy4YallHBIM SKCIIEPUMEHT (OIBIT) U Cily4ailHoe
COOBITHE, DJIEMEHTAPHOE COOBITHE (JIEMEHTAPHBIM HMCXOM) CIy4alHOTO OIbITa;
HaXOJUTh BEPOSTHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIy4ailHBIMH COOBITHSIMU,
HaXOAWTh W CPaBHUBATh BEPOSTHOCTU COOBITHM B M3YYEHHBIX CIy4alHBIX
HKCIEPUMEHTAX.

Haxonutb u popMynrpoBaTh COOBITUS: TIepeceUeHe U 00beTMHEHNE JaHHBIX
COOBITHM, COOBITHE, TPOTUBOIOIOKHOE JAHHOMY COOBITHIO; TI0JIb30BaThCS
auarpaMMmamu Jisepa u (opMyJioi ClI0KEHHUs] BEPOATHOCTEN IPHU pELICHUH 3a/ay.

OnepupoBath MOHATUSAMHU: YCIOBHAsi BEPOSATHOCTb, HE3ABUCUMBIE COOBITHS,
HaXOJUTh BEPOATHOCTH C IIOMOIIBIO NPAaBWIA YMHOXKEHUS, C IIOMOIIBIO JIepeBa
CJIy4alHOTI'O OIIBITA.

[IpumMeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHHUS MPU PEILICHUH 3a]1a4.

OnepupoBaTh NOHATUSAMM: HCHIBITAHUE, HE3ABUCHUMBIE HCHBITAHUSA, CEpUs
UCHBITAaHUHM, yCleX M HeyJaua; HaXOAWTh BEPOATHOCTH COOBITUH B CEpUH
HE3aBHCHUMBIX MCIIBITAHUN JI0 IEPBOTO YCIEXa; HAXOIUTh BEPOSITHOCTH COOBITUH B
CEpUHU UCTIIBITAaHUN bepHyIu.

OnepupoBaTh  NOHATHUSAMH:  CIy4YalHas  BEJIIMYMHA,  PaCIpEIEICHUE
BEPOSATHOCTEN, TMarpaMMa pacrpeIesICHHUs.

11 KJIACC

CpaBHUBAaTH  BEPOSITHOCTM  3HAUYEHUM  CIy4YallHOW  BEJIMYMHBI IO
pacrpeesIeHUIO UM C IOMOILBIO THATPAMM.

OnepupoBaTh NOHATHEM MATEMATHYECKOTO OXKUJIAHUS, TPUBOJIUTH ITPUMEDHI,
KaK MPHUMEHSETCS MaTEMAaTUYECKOE OXKHUAAHWUE CIYYaHOW BEIWYMHBI HAXOJUTh
MaTEMATUYECKOE OKUAAHNE M0 TAHHOMY PACIPEICIICHUIO.

HmeTh nipeAcTaBiIeHUE O 3aKOHE OOJIBIIINX YHCEIL.

HNmeTts npeacTaBiaeHrue 0 HOPMaJIbHOM PACIPEIEIICHHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonugecTBo 4acoB DNEeKTPOHHBIC
No HanMeHoBaHHE pa3/iejioB U TEM K (undpossie)
0/l T[poTrpamMMbl OHTPOILHRIC [IpakTuueckue Hop
Bcero paboTHI o0pasoBaTebHbBIC
paboThI
pecypchl
IT
1. PEACTABIICHHE JIAHHBIX 1 4 https://www.yaklass.ru/
onucaTeIbHas CTaTUCTHKA
City4ailHbI€ OIBITHI U CIIyYalHbIE
2. COOLITHS, OIIBITSI C 3 1 https://www.yaklass.ru/
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU
HCXOJdaMHU
3. Omnepanuu Ha/1 COOBITUSIMH, CIIOKEHUE 3 https://www.yaklass.ru/
BEpPOSTHOCTEH
YcnoBHas BEpOSITHOCTD, AEPEBO
4 CJIy9aitHOTO OTTbITa, (PopMyIia MOTHON 5 hitps://www.vaklass.ru/
BEPOSTHOCTU U HE3aBUCUMOCTD
cOOBITHI
5. DJIeMEeHTBI KOMOWHATOPHKH 4 https://www.yaklass.ru/
6. Cepuu nociieJ0BaTeIbHBIX UCIIBITAHUN 3 1 https://www.yaklass.ru/
7. (C1ydaiHEIC BEIMIHHBL H 6 https://www.yaklass.ru/
pacrnpeieneHus
8. O606erHHe 11 CHCTEMATHAtA 5 2 https://www.yaklass.ru/
3HaAHUH
OBHIEE KOJIMYECTBO YACOB I1O 34 2 9

I[TPOI'PAMME



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
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11 KJIACC

KonuuectBo yacos DIIEKTPOHHbIE
No HaumMenoBanue pa3ziesioB u TeM
KonTponbHbie (uudposbie)
/I IIPOrpaMMBbI Bcero [IpakTnueckue
paboTHI o0pa3oBaTebHbBIC
paboThI
pecypcebl
M
1. aTel\faTqueCKoe OPILIAIHE 4 https://www.yaklass.ru/
CIy4ailHOW BEJIUYUHBI
2. Jlucniepeust CTaHIfap Tfl 0¢ 4 1 https://www.yaklass.ru/
OTKJIOHEHUE CITy4YailHON BETUYUHBI
3. 3aK0H OOJIBIINX YHCEIT 3 1 https://www.yaklass.ru/
" HenpeppiBHbIE CciiydaiiHble BETUYUHBI 5 https://www.vaklass.ru/
(pactipenenenust)
5. HopmaibHoe pacnipeneneHus 2 1 https://www.yaklass.ru/
IT 600
6. OETOPUHHE, OBO meHPUIe 1 19 2 https://www.yaklass.ru/
CHUCTEMaTHU3aIus 3HAHU I
OBHIEE KOJIMYECTBO YACOB I1O 34 5 3

I[TPOTPAMME



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DNEeKTPOHHbBIE
o
g/_n Tewma ypoxka Beero Kontponsusie  IIpakTuueckue 06p§f£3222§fHH€
paboTHI paboThI pecypehI

1 [IpencraBienne TaHHBIX ¢ TTOMOIIBIO 1 https://www.vaklass.ru/
TaOJIUIl U Juarpamm
Cpennee apudmeTrueckoe, MeIMaHa,
HanOoJIbIIIee U HAUMEHBIIIEE

2. 3HAYCHHMSI, pa3Max, JUCIICPCHSI, 1 https://www.yaklass.ru/
CTaHJapTHOE OTKJIOHEHNE YMCIIOBBIX
HaOOpOB
Cpennee apudmernueckoe, MeraHa,
HauOoJIbIIIeE U HAUMEHbIIIEE

3. 3HAYCHHMSI, pa3Max, JUCIICPCHS, 1 https://www.yaklass.ru/
CTaHJapTHOE OTKJIOHEHNE YMCIIOBBIX
HaOOpOB
Cpennee apudmernueckoe, MeraHa,
HauOoJIbIIIEe U HAUMEHBIIIEE

4, 3HAYCHUS, pa3Max, JTUCIICPCHUS, 1 https://www.yaklass.ru/
CTaHapTHOE OTKJIOHEHNE YMCIIOBBIX
Ha0OpOB
Ciy4aitHble 3KCIIEpUMEHTHI (OIBITHI)

5. Y CITy4YaiHBIC COOBITHSI. 1 https://www.yaklass.ru/

DnieMeHTapHbIe COOBITHUS (MCXO/IbI)
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BeposaTHoCTh CllydaltHOTO COOBITHS.
BeposTHoCTH COOBITHH B OIBITaX C
PaBHOBO3MOHBIMH 3JIEMEHTAPHBIMU
COOBITUSMU

https://www.yaklass.ru/

BeposiTHOCTH ClTy4aiiHOTO COOBITHS.
[Ipaktruueckas paborta

Onepanuu HajJ COOBITUSIMU:
nepeceueHue, 00beAMHEHUE COOBITHH,
MIPOTHUBOIIOIOKHBIE COOBITHSI.
Jnarpammsl Oiisiepa

Omnepanuu Hasl COOBITUAMU:
nepeceueHue, 00beAMHEHUE COOBITHH,
MIPOTUBOTIOJIOXKHBIE COOBITHSI.
Jwnarpammsl Ditsiepa

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

10.

11.

dopmyia CI0KEHUS BEPOATHOCTEN

VYcnoBHas BEpOSITHOCTb. Y MHOKEHUE
BEPOSITHOCTEN. J[epeBO CiaydaitHOTro
HKCIIEPUMEHTA

https://www.yaklass.ru/

https://www.yaklass.ru/

12.

YcnoBHasA BEPOATHOCTh. Y MHOXKEHUE
BEPOSATHOCTEN. [[epeBo ciydaiiHOro
DKCIIEPUMEHTA

https://www.yaklass.ru/

13.

14,

YcnoBHas BEPOSITHOCTb. Y MHOXKEHUE
BEPOSATHOCTEN. [lepeBo ciydaiiHOro
DKCIEPUMEHTA

DopMyJia MOJTHOU BEPOATHOCTU

https://www.yaklass.ru/

https://www.yaklass.ru/

15.

dopmyna NOJTHON BEPOATHOCTH

https://www.yaklass.ru/

16.

dopMyJia MOJTHONU BEPOATHOCTH.
HezaBucumeble coObITHS

https://www.yaklass.ru/
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17.  KoutponbHas paboTa 1 https://www.yaklass.ru/
18. Komouraroproe npasuio 1 https://www.yaklass.ru/
YMHOKCHHS
19.  IlepecraHoBku u (haKTOpHAI 1 https://www.yaklass.ru/
20.  Ywmcno coueranuii 1 https://www.yaklass.ru/
21. Tpeyrombauic Iackais. Gopmyna 1 https://www.yaklass.ru/
ouHoma HeroToHa
buHapHsbIi Cily4yaliHbIN ONBIT
(ucpITaHue), yCIeX U Heyjaya.
22.  HesaBucumbie ucnbitanus. Cepust 1 https://www.yaklass.ru/
HE3aBUCUMBIX UCIIBITAaHUH 10 TIEPBOTO
ycrnexa
23 Cepust HE3aBUCUMBIX UCITBITAHUHN 1 hitps://www.vaklass.ru/
beprymm
Cepusi HE3aBUCUMBIX HCIIBITAHUM.
24. Hpaxrucckas pabora ¢ 1 https://www.yaklass.ru/
WCITOJIb30BAHUEM DJICKTPOHHBIX
Ta0IuUIL
25.  CnydaifHasi BeTMIHHA 1 https://www.yaklass.ru/
26. Pacripeziesienue BEpOATHOCTEH. 1 https://www.yaklass.ru/
Jnarpamma pacrmpenesneHus
217, (CymMa i POH3BE/ICHHE CITyHaHHbIX 1 https://www.yaklass.ru/
BEITUYNH
28. CymMa H IPOH3BECHHE CIYHaHHBIX 1 https://www.yaklass.ru/

BCINYUH



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
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https://www.yaklass.ru/

[IpuMmepsl pacripeiesieHni, B TOM

29.  4HCJe FeOMETPHUECKOE U 1 https://www.yaklass.ru/
OMHOMUAIILHOE
[IpuMmepsl pactipeesieHnil, B TOM

30.  4wHciIe reOMETPUYECKOE U 1 https://www.yaklass.ru/
OMHOMHUATILHOE

3L Hosroperme, 0606meHIfe 1 1 https://www.yaklass.ru/
CUCTEMAaTHU3alIMs 3HAHUI

32. Hosropere, 0606mem}e 1 1 https://www.yaklass.ru/
CUCTEMATHU3alIMs 3HAHUI

33.  HroroBas KOHTpOJbHAs paboTa 1 https://www.yaklass.ru/

34. Hosropere, 0606mem}e 1 1 https://www.yaklass.ru/
CUCTEMATHU3alIMs 3HAHUI

OBHIEE KOJIMYECTBO YACOB I1O 34
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11 KJIACC

Ne
/11

Tema ypoka

KonundecTBO Yacos

Bcero

Kontponbubie IIpaktuyeckue

paboTHI

paboThI

DNEeKTPOHHbBIE
¢ poBbIe
o0OpasoBartenbHbIE

pecypchl

[ToBTOpeHue, o600IIEHUE,
CHCTEMAaTH3aIs 3HAHMIA.
Crny4aitHble OTIBITHI U BEPOSTHOCTU
ciy4ailHeix coObIThil. Cepun
HE3aBUCHMBIX MCITBITAHHI

https://www.yaklass.ru/

[ToBTOpEeHue, o6o0IIEHNE,
CHUCTEMAaTH3allMs 3HAHHIA.
CryJdaliHbIE OINBITHI K BEPOSTHOCTH
ciyvaitHeix coobiTuii. Cepun
HE3aBHCUMBIX HCIIBITAHUI

[ToBTOpEeHue, 06001IEHUE,
cucTeMaTH3allis 3HaHUM.
Cry4aitHble OTIBITHI U BEPOSTHOCTH
ciyvaitHeix coobituii. Cepun
HE3aBHCUMBIX UCITBITAHUI

[ToBTOpEeHue, 06001IEHUE,
cUCTeMaTH3alysl 3HaHUH.
Crny4aiiHble OTIBITHI U BEPOSTHOCTU
ciyvaitHeix coObiTuii. Cepun
HE3aBUCUMbIX UCIIBITAaHUI

[Ipumepsl npuMeHeHUs
MaTEMaTUYECKOTO 0XKHUIaHUS
(cTpaxoBaHwue, JoTEpEs)

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/
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https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

MaremaTudeckoe OXKHNITaHUC CYMMBI

6. . https://www.yaklass.ru/
CIIyYailHbIX BEJIMYNH
MareMaTH4YeCKOE 0KUIaHNE

7. reOMETPUYECKOr0 U OMHOMUAJILHOTO https://www.yaklass.ru/

P
pacmpeeneHuin
MareMaTH4YeCKOE 0KUIaHNE

8. reOMETPUIECKOTO U OMHOMHAIILHOTO https://www.yaklass.ru/

pacnpeaeneHuit
HUCIIEPCUSA U CTAaHIAPTHOE

9. fmnmfenne ap https://www.yaklass.ru/

criepc CTaHJIAPTHOE

10. g;;lfe:;:eﬂ TaHIapTH https://www.yaklass.ru/

HCTIEPCUN T€OMETPUYECKOTO 1 _

11. A https://www.yaklass.ru/
OMHOMMAJIBHOTO pacipeiesieHus 8 +
[IpakTuueckas pabota ¢

12.  WCIONB30BaHUEM DJICKTPOHHBIX https://www.yaklass.ru/
TaOIIUI]
3akoH 00 Cell.

13. KOH HBHfHX aueel . https://www.yaklass.ru/
Bri0opouHbIii METOT UCCTIEIOBAHUIM

14. 3aKon 6OHI’HEHX Hcel. . https://www.yaklass.ru/
Bri6opouHbIii METOT MCCISOBAHUMA
[IpakTrueckas paboTa ¢

15.  UCHoJB30BaHUEM DJICKTPOHHBIX https://www.yaklass.ru/
TaOJIHI]

16. = HroroBas KOHTpOJIbHAs paboTa https://www.yaklass.ru/
IIpuMepbl HENPEPHIBHBIX CIIVYAaHBIX

17. pHUMED pep Y https://www.yaklass.ru/

BCJIMYHH. CDYHKI_[I/IH IIJTIOTHOCTH
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pacnpeneneHus. PaBHomepHoe
pacrpeiesieHue U ero CBOMCTBa

18.

19.

20.

[IprMepbl HENMPEPBIBHBIX CIyYaNHBIX
BeJIMUYMH. DYHKIUS TUIOTHOCTH
pacnpeneneHus. PaBHomepHoe
pacnpeesieHue U €ro CBOMCTBa
3agayu, NpUBOASIINE K
HOPMAJIBHOMY PacCIpeIeICHUIO.
@yHKIYS TUIOTHOCTH U CBOMCTBA
HOPMAJIBHOTO paclpeieiCHUs

[TpakTudeckas padota ¢
HCITOJTh30BAHUEM DJICKTPOHHBIX
TaOJIUI]

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

21,

22,

IToBTOpeHue, 0600IICHNE U
cucTeMaTHu3alus 3HaHUM.
OmnmcarenbHast CTaTUCTHKA
IToBTOpEeHue, 06001ICHNE U
cucTeMaTH3alns 3HaHUI.
OmnmcarenpHast CTATUCTUKA

https://www.yaklass.ru/

https://www.yaklass.ru/

23.

IToBTOpEeHue, 0600IICHHE U
cucTteMaTu3anus 3HaHui. OnbITHL ¢
PaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMU
COOBITHSIMH

https://www.yaklass.ru/

24,

IToBTOpEeHue, 0600IICHHE U
cucTeMaTu3anus 3HaHuid. OnbITHL ¢
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMH
COOBITHUSMHU

https://www.yaklass.ru/
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25.

IToBTOpeHue, 0600IICHNE U
CUCTEMAaTH3alMsl 3HAHUM.
Brruucnenue BepoATHOCTEN COOBITHI
C MpUMEHEHUEM QopMyT U
rpaduyecKuX METO/I0B
(koopauHaTHas psiMasi, 1€PEBO,
auarpaMmma Jitepa)

https://www.yaklass.ru/

26.

IToBTOpeHue, 0600IICHNE U
CUCTEMaTU3aLMs 3HAHUN.
Brluucnenue BepoaTHOCTEN COOBITHI
¢ npuMeHeHueM GopMy U
rpauuecKux METOJ0B
(koopauHaTHas npsiMasi, 1EpEBO,
auarpaMmma Jitepa)

https://www.yaklass.ru/

217,

IToBTOpeHue, 0600IICHNE U
CHUCTEMATHU3aLUs 3HAHUM.
Brruucienue BepossTHOCTEN COOBITHIA
¢ npuMeHeHueM Gopmy U
rpaguuecKux METO0B
(xoopauHaTHAs psimasi, 1epeBoO,
nuarpamma disepa)

https://www.yaklass.ru/

28.

IToBTOpEeHue, 0600IICHHE U
CHCTEMaTHU3aIMs 3HAHUM.
Brrancienne BeposITHOCTEH COOBITHI
¢ npuMeHeHueM Gopmy U
rpaduyeCcKuX METOJIOB
(koopauHATHAs TIpsiMasi, 1EPEBO,
nuarpamma Jisepa)

https://www.yaklass.ru/
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IToBTOpeHue, 0600IICHNE U
CHCTEMaTH3alis 3HAHUMH.
Ciny4aiiHble BETUYUHBI U
pacripeneneHus

29.

https://www.yaklass.ru/

IToBTOpeHue, 0600IICHNE U
CHCTEMaTH3alis 3HAHUM.
Crny4aitHble BeTUYUHBI 1
pacrpeseneHus

30.

[ToBTOpEHue, 06001IEHNE U
cucTeMaTu3alis 3HaHU.
MaremaTu4eckoe OXKUJaHue
CIIy4alHOU BEJIUYUHBI

31.

[ToBTOpEeHue, 06001ICHNE U
cUcTeMaTH3allns 3HaHUI.
MartemaTHdecKoe OKHTaHue
CIIy4ailHOW BEJIUYUHBI

32,

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

33.  Uroroas koHTpoJbHas paboTa

34 IToBTOpEeHue, 06001ICHNE U

cucTeMaTH3alus 3HaHUI

https://www.yaklass.ru/

https://www.yaklass.ru/

OBIIEE KOJIMYECTBO YACOB I1O
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YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Teopust BEpOATHOCTEN U CTATUCTUKA. DKCIIEPUMEHTAIBHOE YUueOHOE
noco6ue a1t 10 u 11 xkiaccoB 00111€00pa3oBaTENbHBIX YUPEKACHUN/
I0.H.Tropun, A.A. Makapos, 1.P.Breicouxnit, 1.B.Amenko. —
M:MIIHMO

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

Teopust BEpoATHOCTEN U CTaTUCTUKA. JKCIIEPUMEHTAILHOE yUeOHOe
nocooue a1t 10 u 11 xkiaccoB 0011e00pa3oBaTEIbHBIX YUPEKACHUN/
I0.H.Trwpun, A.A. Makapos, 1.P.Bricoukuii, .B.SmeHko. —
M:MITHMO

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU
HUHTEPHET

https://www.yaklass.ru/
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