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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueObHOro Kypca «Anredpa U Havajla MaTeMaTHYeCKOIo
aHanu3a» 0a3oBOro ypoBHs st oOydaromiuxcs 10 —11 knmaccoB pa3paboTaHa Ha
ocHoBe DeneparbHOT0 TOCYIaPCTBEHHOTO 00pa30BaTENbHOTO CTaHIapTa CPETHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHU,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl 0OecTIeUMBAET OBJAJCHUE KIIOUYEBBIMU
KOMIETCHIIUSMH, COCTABIISIONIMMHU OCHOBY JJII CAMOpPa3BUTHUS W HEMPEPBIBHOTO
00pa30BaHus, [EJIOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO M TTO3HABATEIHLHOTO
Pa3BUTHS JTIMYHOCTH O0yUYAIOIITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauajsa MaTeMaTHYECKOrO aHaU3a» SIBJISETCS OJHUM W3
HanboJyiee 3HAYMMBIX B MPOTpaMMeE CTaplield IIKOJIbI, MOCKOJIbKY, C OJHOM
CTOPOHBI, OH oOOecneYnBaeT HMHCTPYMCHTAIbHYIO 0a3zy i H3Yy4YeHHUs BCEX
€CTEeCTBEHHO-HAYYHBIX KYPCOB, a C JAPYroMl CTOPOHBI, (JOPMHUPYET JOTUUYECKOE U
a0CTpaKTHOE MBIIUICHUE YyYalllUXCsd Ha YPOBHE, HEOOXOIWMOM [IJIi OCBOCHUSI
KypcoB HH(pOPMATHUKH, OOLIECTBO3HAHUSA, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalluecs OBJAJEBAlOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM
HAyKH, KOTopas GOpMyJIUpPYET CBOU JOCTUKEHUSI B MaTeMaTHUeCKoi popme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOro aHalIN3a 3aKJIaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIAJIEHUsI 3aKOHaMH (U3UKHU, XUMHH, OHOJOTWUH, TOHUMAHHUS
OCHOBHBIX TEHJICHIIMA HKOHOMHUKM U OOIIECTBEHHOW >KM3HU, TIO3BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX HU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSAX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs OBjajcHHE
a0CTpaKTHBIMU ¥ JIOTHUYECKH CTPOTMMU MAaTEMaTUYECKUMHU KOHCTPYKIUSMHU
pa3BUBACT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKJICHUS, UCIIOIH30BaTh 0000IIEHNE U KOHKPETH3aIMI0, abCcTparupoBaHue U
aHAJIOTHI0, POPMUPYET KpeaTHBHOE U KPUTHYECKOE MBIIIIeHUE. B X0/me n3yuenus
anreOpbl M Hayajl MaTEMaTUYECKOr0 aHaju3a B CTaplledl IIKOJEe ydaluecs
MOJIy4alOT HOBBI ONBIT PEIICHHUS MPUKIAAHBIX 3aJa4, CaMOCTOSITEIbHOTO
MOCTPOCHHSI MAaTEMAaTUYECKUX MOJENEH pealbHbIX CUTyallMd W HHTEpHpETaIuu
MOJIYYEHHBIX  PEUIEHHUM, 3HAKOMSITCS C  OpUMEpaMU  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH B MOpPHUPOAE, HAYKE M B UCKYCCTBE, C BbIJAIOIIUMUCS
MaTeMaTU4eCKUMH OTKPBITUSIMU U UX aBTOPaAMHU.

Kypc obnagaer 3HAYMTENBHBIM BOCHUTATEIBHBIM MOTEHI[MAJIOM, KOTOPBIMA
peanusyeTcsl Kak depe3 y4eOHbI Marepuall, cocOOCTBYIOMINI (OPMHUPOBAHUIO
HAay4yHOTO MHPOBO33pPEHHUS, TaK W uepe3 crnenupuky ydeOHOU AesiTeIbHOCTH,



TpeOyrouieit CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, IIPOIOJKUTENBHON
KOHIICHTPALIM BHUMaHUS U OTBETCTBEHHOCTH 32 ITOJYYEHHBIN PE3YIIbTAaT.

B ocHoBe MeTtoguku oOydeHus anredpe M HadajaM MaTeMaTHYeCcKOro
aHaIM3a JISKUT AeSATEIbHOCTHBIN NPUHIIUIT O0yYEHUS.

CrtpykTypa Kypca «Anredpa v Hauajga MaTEMaTHYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE COJEPKATEIbHO-METOAUYECKUE JUHUU: «YHCIa W BBIYUCIEHUSY,
«Dynkuun  u rpadpukuy, «YpaBHEHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro aHaiausa», «MHOkecTBa UM JOruka». Bce OCHOBHbIE
COJIEPKATEIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSKEHUHM JBYX JET
oOydeHHMs B CTaplliei IIKOJIe, €ECTECTBEHHO JOTMOIHSIS JIPYr ApPyra U MOCTETEHHO
HACBIIIAsiCh HOBBIMM TE€MaMH W  pa3aenamu. JlaHHBIA Kypc  sIBIseTCA
UHTETPaTUBHBIM, IOCKOJbKY OOBEIMHSET B cebe coaepkKaHUe HECKOJbKHX
MaTEeMaTUYECKUX NUCLIMIUIUH: alredpa, TPUrOHOMETPHSI, MATEMATUYECKUI aHaIu3,
Teopuss MHOkecTB U Jip. [lo Mepe Toro kak ydaiuecs oOBiIaaeBaioT BcE Ooiee
MIMPOKUM MAaTEMaTUYECKUM almapaToM, y HUX MOCIEAOBATENbHO (OPMUPYETCS U
COBEPIIECHCTBYETCA YMEHHME CTPOUTh MAaTEMAaTUYECKYyKD MOJEIb pPEalbHOM
CUTyallud, TPUMEHSTh 3HAHUSA, NOJyuYeHHble B Kypce «Anrebpa M Hauaia
MaTEMaTUYECKOT0 aHajau3a», JJIs PEHICHHs] CAMOCTOSTENBHO CPOPMYIUPOBAHHOM
MaTeMaTUYECKOM 3a7[a4H, a 3aT€M UHTEPIIPETUPOBATH ITOJIYUEHHBIA PE3yJIbTAaT.

CopnepxartenbHo-MeTOAMYECKas JUHUA «YUuncna W BBIYMCIEHUS) 3aBEpIIACT
(bopMHUpOBaHUE HABBIKOB MCIOIB30BAHUS JIEHUCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4aTO B OCHOBHOM ImKoje. B crapmieii mkoje ocoboe BHUMaHUE YIEISCTCS
(GbOpMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMIUX B ceOs
UCIIOJIb30BaHUE DPAa3IUYHBIX (OpPM 3amuCu JEWCTBUTEIBLHOTO 4YHCIA, YMEHHE
pPAallMOHANIBHO BBIIOJHATH JEUCTBUS C HHUMH, JE€JaTh IPUKUAKY, OLICHUBATH
pesynbrar. OOyuyaromuecs TOJYy4aroT HaBBIKM MPUOIMKEHHBIX BBIYUCICHUH,
BBITIOJIHCHUSL JICUCTBUH C YHCIIaMH, 3allMCAaHHBIMH B CTaHIApTHOW ¢opme,
HCIIOJIb30BAHUA MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHMS YUCIIOBBIX BBIPAXKCHUN.

JIuansa «YpaBHEHUS W HEPABCHCTBA» pEaNU3yeTCs Ha MPOTSHKECHUU BCETO
oOyuyeHus B cCTaplield IIKOJE, IOCKOJbKY B KaXJIOM pasJelie MporpaMMbl
IPEeIyCMOTPEHO PEIIeHHE COOTBETCTBYIOLIMX 3ahad. OOydaromuecs: OBJIaJeBaOT
Pa3IMYHBIMUA METOJAaMHU pELICHUS LENbIX, PaldOHAIBHBIX, WUPPAUUOHAIBHBIX,
MOKA3aTeNbHbIX, JOTapu(MUYECKUX U  TPUTOHOMETPUUECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [lonydeHHble yMEHUS HCTIOIB3YIOTCA P UCCIIETOBAHUHT
(YHKIMI C TOMOIIBbIO MPOU3BOJAHOM, PEIIEHWH MPHUKIATHBIX 3a/1ad W 3a]ad Ha
HaxOXJI€HUE HAuOOJbIIMX U HAUMEHbIIUMX 3HaueHud ¢yHkuuu. JlanHas
colepkaTeslbHas JUHUS BKIOYaeT B cebs Takke (OpMUPOBAHHE YMEHHI
BBITIOJIHATh pacy€Tel 1o ¢opmyliaMm, NpeoOpa3oBaHUsl LEJNbIX, PALUOHAIBHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKECHUW, a TAKXE BBIPAKCHU,



COJEpKAIINX CTENeHH W Jorapudmbl. bmaromaps u3ydeHuio anreOpamyecKoro
Marepuajia MPOUCXOMUT  JalbHEWIee  Pa3BUTHE  AJITOPUTMUYECKOTO U
a0CTPAaKTHOTO MBINUICHUS YYaIIuXcs, (GOPMHUPYIOTCS HABBIKH JETyKTUBHBIX
paccykieHuid, paboTbl €  CHUMBOJBHBIMH  (opMamu,  NpPEACTaBICHUS
3aKOHOMEpPHOCTEW W 3aBUCHMOCTEH B BHJE PABEHCTB M HEPaBEHCTB. AnreOpa
npemnaracT 3(PQGEKTHBHBIC WHCTPYMEHTBI JUIS PEMICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HAIJISTHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
SI3bIKA HAYKH.

ConepxarenpbHO-MeTOANYECKass JUHUSA «DyHKIUM ©W TpaduKU» TECHO
NEPeIUIeTaeTCs ¢ IPYTUMHU JIMHUSAMU Kypca, MTOCKOJIBKY B KAKOM-TO CMBICJIC 331aéT
MOCIIEI0BATEIbHOCTh U3yYeHUs MaTepuania. Nzydyenue CTCTICHHOM,
MOKa3aTeIbHOM, JIOTapu(PMUYECKOW U TPUTOHOMETPHICCKUX (PYHKITHI, MX CBOWCTB
U rpadMKOB, UCIOJb30BaHNE (DYHKIMHA JUTsI pEIICHUS 3a7ad U3 JAPYTrUX YIeOHBIX
NPEIMETOB U PEaIbHON KU3HU TECHO CBSA3aHO KaK ¢ MATEMAaTHYCCKUM aHAIM30M,
TaK U C PCIICHWEM YpaBHEHWUH W HepaBeHCTB. I[Ipw 3ToM OOJbIIIOE BHHUMaHHE
ynensiercss (OPMHPOBAHUIO YMEHHUS BhIpakaTh (OpMYJIaMU 3aBUCHUMOCTH MEXIY
pPa3IUYHBIMUA BEJIWYMHAMH, HCCICIOBATh TOJYyYEHHBIC (YHKIIMH, CTPOHMTH HX
rpaduku. Matepuan 3Toi cojepKaTeIbHOM JTMHUW HAIlCJICH Ha pa3BUTHE YMCHHM
M HaBBIKOB, MO3BOJISIIONIMX BBIPAKATh 3aBUCUMOCTH MEXKIY BEITUYMHAMH B
pasnmuuHoON (opme: aHAIMTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJTOPUTMHUYECKOTO MBIIUJICHUS, CIOCOOHOCTH K
0000IIEHNIO M KOHKPETHU3AIlUU, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxarenpHas nuHusi «Hauama maTreMaTHyecKOro aHaiv3ay MO3BOJISIET
CYIIECTBEHHO PACHIMPUTh KPYT KaK MaTeMaTUYECKHUX, TaK W MPUKIATHBIX 3a]ad,
JOCTYITHBIX 00YYaIOUIUMCS, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh MCCIE0BATh U
CTpouTh Tpaduku GYHKIUH, ONpeAcssITh WX HauOOIbIINE W HAUMCHBIINEC
3HAUEHUs, BBIYUCIATH IUIOMAAU (Guryp u oObEMBI Ted, HAXOAUTH CKOPOCTH H
YCKOpeHHsI TpolieccoB. JlaHHas conepikarenbHasi JWHUS OTKPHIBA€T HOBBIE
BO3MOXXHOCTH TIOCTPOCHHUSI MaTeMaTHUYECKUX MOJENeld peaabHBIX CHUTYaIlUui,
HAXOXXJCHUSI HAWIYYIIeTO PEIICHUS B TPHUKIAJHBIX, B TOM YHCJIE COIMAIBHO-
HPKOHOMHYECKHUX, 3aJadax. 3HAaKOMCTBO C OCHOBAMH MaTEMaTHYECKOTO aHan3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMaTHLHO-JIOTHUECKOTO W KPEaTHBHOTO
MBIIUIICHUSI, (OPMUPOBAHUIO YMEHUW PpACIIO3HABATH TMPOSBICHUS 3aKOHOB
MaTeMaTUKU B HayKe, TEXHMKEe M HCKyccTBe. OOydarommecs Yy3HAIOT O
BBTAIONINXCS PE3YNbTaTaX, IMOJIYYEHHBIX B XOJE Pa3BUTHS MAaTEMAaTHKU Kak
HAyKH, U UX aBTOpax.

ConepsxatenpbHO-MeTOANYECKass TUHUS «MHOXKECTBa U JOTHKa» B OCHOBHOM
MOCBSIIIIEHA  JJIEMEHTaM  TEOPUH  MHOXECTB.  T€OpeTHKO-MHOKECTBCHHBIC
MIPEICTABIICHUS TTPOHU3BIBAIOT BECh KypC IIKOJIBHOW MAaTEMAaTHKH W TIPEJIararoT



HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINI BCE pa3fenbl MaTEMaTUKU U €€
IIPUJIOKEHUM, OHU CBA3BIBAIOT PAa3HbIE MATEMaTUYECKHUE AUCLMUIUIMHBI B €IUHOE
nenoe. [loaTroMy BaXHO AaTh BO3MOMKHOCTH IIKOJBHUKY IIOHMMATh TEOPETUKO-
MHOJKECTBEHHBIN SA3bIK COBPEMEHHOM MAaTeMaTUKM M UCIOJIb30BAaThb €ro i
BBIPAYKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Hauajga MaTEMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TaKXX€ OCHOBBI MAaTeMaTUYECKOI'O  MOJIEIMPOBAHUA, KOTOPBIE  IIPU3BAHBI
c(hopMHpPOBaTH HABBIKK IOCTPOEHUS MOJENIEH peabHbIX CUTYaIUi, UCCIEeI0BAHUS
TUX MOJEJIEH C MOMOIIbIO ammapara ajreOpbl U MAaTeMaTHYECKOro aHajiu3a |
WHTEPIIPETAllU ITOJYYEHHBIX pE3yiabTaToB. Takue 3aJaHus BILICTEHBI B KaXKIbIU
U3 pa3AesioB IPOrpaMMBl, ITIOCKOJIBKY BECh MaTepuai Kypca IUPOKO UCIIOIb3YyeTCs
IUI pelIeHus NMPUKIAAHbIX 3aaa4. [Ipu pemeHun peanbHbIX NMPAKTUYECKUX 3a1a4
yyaliuMecs pa3BUBaIOT HAOJIIOJATENIBHOCTb, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HCIOJb30BATh AHAIOTHIO, 0000IIAaTh M KOHKPETH3UPOBATH
npobsiemy. JlesTenbHOCTh MO (OPMHPOBAHUIO HABBIKOB PEIICHMS MPUKIAIHBIX
3aJa4 OpraHM3yeTcsl B MPOLIECCE M3YyUeHHUs BCeX TeM Kypca «Anredpa um Havana
MAaTEMAaTUYECKOTO aHAIIN3a.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

B ydyebHOM miaHe Ha HW3ydeHHE Kypca aireOpbl M Hadajdl MaTeMaTHYECKOTro
aHaju3a Ha 0a30BOM ypOBHE OTBOJAMTCS 2 yaca B Heneno B 10 kimacce u 3 yaca B
Henento B 11 kimacce, Bcero 3a iBa roja ooydenus — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Paunonanbabie yucna. OOBIKHOBEHHbIE U JECATHYHBIE APOOH, MPOLIEHTHI,
OECKOHEUHbIE  MepuoAuYecKre  JIpodu.  ApudmeTndeckue  onepamuu  C
palMOHAILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHul. [Ipumenenue
ApoOeill U MPOLEHTOB JUIsl PEIICHHs] TPUKIAAHBIX 334 U3 Pa3jINdHbIX OTpaciei
3HAHWUU U PEaIbHOM KU3HH.

JlelicTBUTENIbHBIE YHMCHA. PanuoHanbHble W HMpPpPALMOHAIBHBIE YHCIIA.
Apudpmernyeckue onepanuu ¢ JACHCTBUTENbHBIMH uuciaamMu. [IpubanxéHHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHS], IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BbIYNCICHUM.

Crenmenb ¢ menbiM  nokazareneM. CranpaptHas  Qopma  3amucu
JNEUCTBUTENBHOrO yucia. Mcmonb3oBaHue MOAXOAAIEH  (OPMBI  3alUCH
NEUCTBUTENIBHBIX YMCEN JUISl PELICHMS MPAKTHYECKUX 3a]ady M MPEACTaBICHHUS
JTAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOM  crtemeHu.  JleWictBus ¢
apu(PpMETHIECKUMU KOPHSIMU HATYpPaJIbHOM CTETIeHH.

CuHyC, KOCUHYC M TaHT'€HC YUCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPE0Opa3oBaHUsI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHUE (POPMYIIBI.

VYpaBHEeHHE, KOpeHb YypaBHEHUs. HepaBeHCTBO, pelIEHHE HEpPaBEHCTBA.
Meton HHTEPBAJIOB.

Pemenue nenpix u 1poOHO-pallMOHATBHBIX YPABHEHHUN U HEPABEHCTB.

Pemenne nppanoHanbHbIX YpPaBHEHUNA U HEPABEHCTB.

Pemenue TpuroHOMeTpUUECKUX YpaBHEHU M.

[IpruMeHeHne ypaBHEHHU U HEPABEHCTB K PELICHUIO MAaTEeMaTUYECKHUX 3a]a4
W 3aJ1a4 U3 Pa3IuvHbIX 00JIacTell HAYKU U PEATbHOM KU3HU.

DOyHKUUH U TPaPUKH

OyHkmus, crnocoOsl 3amaHus GyHkuuu. ['paduk  QyHkmum. BzanmuO
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHus: 1 MHOKECTBO 3HaueHWW ¢yHkumu. Hymn dyHkmmm.
[TpomexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIIUH.

Crenennas (pyHKIMs ¢ HATypaJibHBIM U 1IEIbIM MoKa3aresieM. E€ cBolicTBa u
rpa¢uk. CBolicTBa U rpaduK KOpHS n-OW CTETICHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUYECKUX
(YyHKIUI YKCIIOBOTO apryMEHTAa.

Hayajga MaTteMaTH4ecKoro aHajmu3a

ITocnenoBaTenbHOCTH, CHOCOOBI 3aJaHus MOCIE0BATCIILHOCTEH.
MOHOTOHHBIC TTOCJEA0BATCIBHOCTH.

ApudmeTndeckas u reoMmeTpuueckas nporpeccuu. beckoneuHno yObIBaroras
reomeTpuueckas rnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T'€OMETPUUECKOM
nporpeccun. @opMysa CIOXKHBIX NPOLEHTOB. Mcmonb30BaHWE NPOrpeccuu s
pELIEHUs PEAIbHBIX 3a7a4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa M JIOTHKA

MHoOkecTBO, Omnepaluu HajJ MHOKecTBamu. Juarpammbl JDinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs OINWCAHUS PealbHbIX
IIPOLIECCOB U SIBJICHUM, MPU PEIICHUU 33124 U3 JPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Yucia v BbIYMCICHUS

HartypanbHbie u niensie yncna. [Ipu3Haky 1eIuMOCTH HETbIX YUCET.

Crenens ¢ palmoHaNbHBIM NOKa3aTeraeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJbHbIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanue BbIpAXKEHUI, COACPIKAIINX JOTapUPMBI.

[IpeoOGpa3zoBanre BBIPAKEHUN, COJEPKAIMUX CTETIEHH C PAIMOHAIBHBIM
MIOKa3aTeJeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IlokazarenbHblE ypaBHEHHS U1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUsS 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHne MpUKIagHbIX 3a/lad ¢ MOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHHUM.

CucTemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPAaBHEHHUI 1 HEPABEHCTB.

[IpumeHenne  ypaBHEHMH, CUCTEM WM  HEPABEHCTB K  PELICHUIO
MaTeMaTH4YeCKUX 3ajlad M 3aJa4 U3 pa3jInyHbIX 00JlacTeil HayKu W peanbHOM
KU3HU.

DyHKUUM U TPaPUKH

Oynkmus.  [lepuonnmueckne  dyHknuu. [IpomMexyTkm  MOHOTOHHOCTH
byakiuu. Makcumymbl U MUHUMYMBI (pyHKIuu. Hawmbomnbpiiee n HamMeHbIee
3HaueHue (PYHKIIMU HA TPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUKu.

[lokazarenbHas u orapupmudeckas QyHKIUU, UX CBOMCTBA U rpadUKU.



Hcnonb3oBanue rpagukoB QyHKUUH JUIsl PELICHUsS YpaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUHN s UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELIEHUH 3aJad U3 JAPYTUX Y4eOHBIX
MIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBHble pyHKIMKU. MeTo1 HHTEPBAIOB JIJIsl PEILIEHHUS HEPABEHCTB.

[IpousBoanass  Qynkuuu. ['eomerpuueckuid ©u  (QUIUUYECKUH  CMBICT
ITPOM3BOIHOM.

[IpousBoaHble  37MeMEHTapHBIX  QyHKIuH.  DopMynbl  HAXOXKIACHHS
IPOU3BOJIHON CyMMBbI, TPOU3BEIAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue MpoU3BOJAHON K UCCEeNOBaHMIO (YHKIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxaenne HauOobllero 1 HauMEHbIIETo 3HaYeHUs] GYHKIMU Ha
OTpE3KE.

[IpuMeHeHne NPOW3BOAHOM [JIi HAXOXKJACHUS HAWIY4YlIEro pEUIEHUs B
OPUKIAOHBIX 3aJadax, Ui ONPENENIEHHs CKOPOCTHM IIpoIecca, 3aJaHHOTo
bopMynoi uian rpadUKOM.

[lepBooOpa3znas. Tabiuia nepBooOpa3HbIX.

WNurterpan, ero reomMerpudyeckuii u (U3NUYECKUN CMBICI. Bpruucienue
uHTerpana mno gopmyne Hetorona—Jleitonuna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydyeOHOro mnpenmera «MaremaTukay JOJDKHO 0OecleunBaTh
JIOCTH>KEHUE Ha YPOBHE CpeHEro o011ero o0pa3oBaHus CAEIYIONIUX JUYHOCTHBIX,
MeETaIpeJIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTPAMMbl Yy4EOHOTO TMpeameTa
«MatemaTuka» XapakTepHU3yITCs:

I'paxxnaHckoe BOCIUTaHHUE:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIMKM 00YYAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
OpoLEeayp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJICHCTBOBATh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUH C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

[TarpuoTnyeckoe BocnuTaHUE:

c(hOopMUPOBAHHOCTHIO POCCUICKON IPaskIaHCKON UIEHTUYHOCTH, YBAXKEHUS K
MPOIIOMY M HAaCTOSIIEMY POCCUHCKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUUCKUX MAaTEMAaTUKOB U POCCUHUCKON MaTEMAaTUYECKOM IIKOJIbI,
K HCTOJIb30BAaHUIO ITHX JOCTIKCHUH B JPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJ1a;
chOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHHUS, OTHUYECKOTO  TIOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHBOTO OyMYIIEro.

DCTeTUYEeCKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIICHUI, pacCyXICHUN;
BOCIIPUMMYHBOCTBIO K MATEMATHYECKUM ACTIEKTaM PA3JIMYHBIX BUJIOB HCKYCCTBA.

DU3UYECKOE BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATH MaTeMaTHUYeCKUEe 3HAHUS B
WHTEpEcax 37J0pOBOTO U Oe30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHHE, COATaHCHUPOBAHHBIA PEKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); buszruecKoro
COBEpILICHCTBOBAHUS, npu 3aHATHUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

TpynoBoe BoclUTaHUE:



TOTOBHOCTBIO K TPYyAY, OCO3HAHUEM LIEHHOCTU TPYIOJIOOMS; MHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENBHOCTH,  CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUIOKEHUSIMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymieit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC TUIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MAaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTBHIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKOM KYJIBTYpbl, MOHUMAHUEM BIIUSHUS
COLIMAJIBHO-?KOHOMHMYECKUX TPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHOU
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEHTaluel Ha NPUMEHEHHE MaTeMaTHMYeCKHX 3HAaHMM JUIsl pelieHus 3aaad B
0o0JacTH OKpy’Karomiel cpeabl, IUIAHUPOBAaHUS TIOCTYNKOB M OLEHKH HX
BO3MOXKHBIX TIOCIICJICTBUH ISl OKPY>KAIOIIEH CpeJIbl.

llenHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW TMPAKTUKW, T[OHWMaHHUEM
MaTEMaTUYECKOM HAyKu KakK c(epbl 4elOBEYECKON MesTebHOCTH, JTAloB €&
pa3BUTHS M 3HAYMMOCTH [UJISl PA3BUTHS ILMBWIM3AIMU; OBJIAJICHUEM SI3bIKOM
MaTEeMaTUKAd M MaTeMaTH4YeCKOW KYyJIbTYpOM Kak CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYHIECTBJISTh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
WHAUBUAYAIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHble Pe3yJbTaThl OCBOEHUS MPOrpaMMbl YUYEOHOTO MpeaMeTa
«MaremaTtuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0euUcCmeUAMU, YHUBEPCAIbHLIMU Pe2YIAMUBHBIMU OeCEUIMU.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmeus, obecneyusarom
Gdopmuposanue 6a308bIX KOCHUMUBHBLIX NPOYECCO8 00OVHAIOWUXC (0CB80eHUe
Memo0o08  NO3HAHUSL — OKpYyJcawe2o  mMupa,  NpUMeHeHue  JI02UHeCKUX,

uccie008amenbCKux onepayuil, ymeHul pabomams ¢ ungopmayueti).
bazoBeienornueckne 1eNCTBUA:

e BBISIBJIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MAaTEMATHYECKUX
O00BEKTOB, TOHSATUH, OTHOIICHUH MEXAY MOHATUAMH, (OPMYITHPOBATH
ONpeNeNiecHUs]  MOHSTHI;  yCTaHABIMBATH  CYLIECTBEHHBIM  MpPU3HAK
KJlaccuuKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEeOOpPa3OBBIBATh  CYKICHUSA:
YTBEPJAUTEIbHBIE W OTpHUIATENIbHbIC, €IWHUYHBIC, YACTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTtuBopeursi B (aKTax, [AaHHBIX, HAOJNIOACHUSX U YTBEPXKICHHSIX;
npenjaratb ~ KpUTEpUM I BBIABJICHUSA ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
UHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITENIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTHUBHOI'0), BHICTpAaUBaTh apryMEHTAlUIO,
OPUBOJIUTh MPUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpATh CMOCO0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapMAHTOB pEIIeHHs, BBHIOMpaTh HauWboyiee MOAXOASIUNA C YIETOM
CaMOCTOSITEIILHO BBIJIETIEHHBIX KPUTEPHUEB).

BaSOBBIGI/ICCJICJIOBaTCHBCKHCHGﬁCTBHHZ

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIICIO0BATCIIBCKUNA MHCTPYMEHT TO3HAHUS;
GopMynupOBaTH BOMPOCHL, (PUKCHPYIONINE MPOTHBOpPEUHE, MPOOIIeMy,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OPMHUPOBATh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO TMO3UIINIO, MHCHHE;

POBOJIUTH CaMOCTOSITEIILHO CIUTAaHUPOBaHHBIH AKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00BEeKTa, SBJICHUSA, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTCH MEXIY
00BEKTaMHU, SIBIICHUSIMU, TIPOIICCCAMU;

CaMOCTOSITEILHO (OPMYIUPOBATH 00OOIICHHS U BBIBOJBI IO pe3yJibTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJTYYCHHBIX PE3YIbTAaTOB, BBIBOJOB U 000OIIECHU;

IPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE TMPOIECCa, a TAKXKE BBIIBUTATH
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmarueii:

BBISBJIATH AeUIUThl WHGOPMAINH, JAaHHBIX, HECOOXOIUMBIX /I OTBETa
Ha BONPOC U JUISI PELICHHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHHKOB  PA3IWYHBIX  THIIOB,
aHaJM3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3JIMYHBIX BUJOB U (DOPM MpEACTABICHNUS,

CTPYKTYpPHpPOBaTh MH(OpMAIHIO, IPEACTABIATH €€ B pa3InYHbIX (hopmax,
WJUTIOCTPUPOBATH rpaduuecK;



2)

OLICHUBATH HaJEKHOCTh uH(popmauu o CaMOCTOSATEIILHO
c(OpMYIHPOBAHHBIM KPUTEPUSIM.
Vuueepcanvnvie  KOMMyHUKamueHwle  Oelicméus,  obecneuusarom

ChOPpMUPOBAHHOCINL COYUATLHBIX HABLIKOE 0OVHAIOWUXCAL.
OOuienue:

BOCIPUHMMATh H (HOPMYIUPOBATh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LEISIMU OOILLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4d, KOMMEHTHPOBATh MOJyYEHHBIN pe3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAeMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJI€U, HAlLlEJICHHBIE HA MTOUCK
pElIEHNs; COMOCTaBJIATh CBOM CYXIEHHUS C CYKICHHSIMU JPYTUX
YYaCTHUKOB JMAJIOTa, OOHApYKUBaTh pa3jiMyMe W CXOJICTBO MO3UIIMIA; B
KOppEeKTHOU (hopme GOopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHWs  3aJauyd,  JKCIEPHMEHTA,
UCCJICIOBAHUsA,  TPOEKTa;  CaMOCTOSTEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YY4ETOM 3aJ1a4 MPE3EHTAMH U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHUYECTBO:

3)

NOHMMAaTh M HWCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
WHIUBHYaIHOW paOOTHI MPHU PEIICHUH YIeOHBIX 3a/a4; MPUHUMATh I1eITh
COBMECTHOW JIESITETHbHOCTH, IUIAHUPOBATh OPTraHHU3AIMI0 COBMECTHOMN
paboThl, pacrpenensTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
¥ pe3ysbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH s, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBD» W WHBIC); BBINOJHITH CBOIO YacTb paboOTHl W
KOODJMHUPOBATh CBOW JCHCTBHS C JPYrUMH UWICHAMH KOMAaHJbI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTECPHSM,
c(hOpMyITMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaiom

Gdopmuposanue cMblCI08bIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG IUYHOCTIU.
Camoopranuzaius:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHUS 3a7a4H, BEIOMPATh CIIOCO0 PEIIeHHUS C

Y4IETOM MUMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTHUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOW WH(MOPMAITIH.
CaMOKOHTPOJIb:

BJIaACTh HaBbIKaAMU MO3HaBaTeILHOM pe(bHeKCI/II/I KaK OCO3HaHHA
COBCPIIACMBIX I[CﬁCTBHfI N MBICIIMTCIIBHBIX IIPOLCCCOB, UX PC3YJIbTATOB,
BJI1aACTb crocooamu CaMOIIPOBEPKH, CaAMOKOHTpPOJIA  IpomecCa H
pe3yibTaTta pCIICHUA MaTeMaTHYECKOU 3aJa4u,



e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb INpPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENBCTB, TaHHBIX, HAWJIEHHBIX OIIMOOK, BBIIBIEHHBIX TPYIHOCTEMH;

e OLCHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIH U YCIOBUAM, OOBIACHSITH
IPUYMHBl JTOCTMKEHUS WA HEIOCTHMIKEHHS PE3YJIbTATOB JNESITENBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajga MaTeMaTHYECKOrO aHaIu3a
Ha ypOBHE cpeaHero o6iiero oOpa3oBaHMs JOJKHO OOECredrBaTh JOCTHKEHUE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATHUSIMHU: PAIMOHAIBHOE MW JICCTBUTEIBHOE YMCIIO,
OOBIKHOBEHHAS U JIECATUYHAS TPOOb, MPOIEHTHI.

Beimonusate  apudmeTndyeckue  omepandd  C  PAlMOHAIBHBIMH U
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonHaTh npuOImKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JIeJIaTh MPUKUJIKY U OLIEHKY PE3YJIbTaTa BEIYMCICHUM.

OnepupoBaTh MOHATHUSMU: CTENEHb C ILEJIbIM MOKAa3aTelIeM; CTaHAapTHas
dopMa 3amucu JAEUCTBUTENHHOTO UHWCIA, KOPEHb HATypajdbHON CTEMNEHHU;
UCIIOJIb30BaTh MOAXOASAIIYI0 (OPMY 3alUCHU JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEICTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC U TAHI'€HC MPOU3BOJBHOIO YIija;
MCIIOJIb30BaTh 3aIMKCh MPOU3BOJIBHOTO yria 4epe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIUY.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSATUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; ILIEJIOE,
palMOHANBHOE, HPPALMOHAIBHOE YPAaBHEHHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonusaTh npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN M peliaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonusATh mpeoOpa3zoBaHUs 1ENbIX, PALUOHAIBHBIX U UPPALUOHAIBHBIX
BBID&XKCHUNW W  pemaTh OCHOBHBIE  THUIBI  LEIbIX, pPAUOUOHAIBHBIX W
MPPAlHOHAIBHBIX YPABHEHUIN U HEPABEHCTB.

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



MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aireOpbl, COCTAaBIATH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA [0 YCJIOBHUIO 3a/Jayd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C MCIOIB30BAHUEM allapaTa ajreopsbl.

DyHKUUM U TPaPUKu

OnepupoBaTh MOHATUSAMU: (QPYHKIHUSA, CIIOCOOBI 3a7aHus (PyHKLIMH, 00J1acTh
ONpeJieNieHHs] U MHOXKECTBO 3HAueHUU (QyHKUMM, rpaduk (QYHKIUH, B3aUMHO
oOpaTHbIe (PYHKIIUH.

OnepupoBaTh MOHATUSAMHU: YETHOCTb U HEUYETHOCTh (DYHKUMH, HYIH
(GYHKIMHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Ucnonb3oBaTh rpaduiku GyHKUMM 715 pelIeHUs] ypaBHEHU.

Crtpoutb u uutath rpaduku JUHEHHON (DYHKIMM, KBAAPATUYHON (DYHKIIHUH,
CTeNeHHOW (DYHKITMU C IIeJIbIM TTOKa3aTeJIeM.

Ucnonb3oBaTh rpagukd (QYHKIUN JUIsI  UCCIIENOBAaHUSA MPOLECCOB U
3aBUCUMOCTEN NpPH PEIIeHUH 3aJad U3 APYrHX YUeOHBIX MPEAMETOB U peajbHOU
’KU3HU; BBIpAXATh (POPMYJIaMH 3aBUCHUMOCTH MEXIY BETUUMHAMM.

Hauyana maTemaTn4yeckoro aHajausa

OnepupoBaTh MOHATHUSMHU: MOCJIEIOBATEIBHOCTh, apupMeTUyYecKas H
reOMETpUYECKasi MPOrPECCHH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBalOIlass TIeOoMeTpHUYecKast
nporpeccusi, cymma 0€CKOHEUHO YOBIBAOILIEH T€OMETPUIECKON ITPOrPECCU.

3a1aBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcnosp30BaTh CBOMCTBA NOCIE0BATEIBHOCTEN U MIPOTPECCUM ISl PEILICHHUS
peaNbHbIX 3a7a4 PUKIAJHOIO XapakTepa.

MHoxkecTBa U JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXKECTBO, OIl€paLlMU HaJ MHOKECTBAMH.

Hcnonb30BaTh  TEOPETHKO-MHOKECTBEHHBI — ammapar i ONHMCAHMS
peasibHBIX IPOLECCOB U SBJICHHUM, MPH pEUIeHUM 3ajad M3 APYrux Yy4eOHbIX
IIPEIMETOB.

OnepupoBaTh  IMOHATUSMH: ONnpenereHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh MOHATHSMH: HATypaJIbHOE, II€JI0€ YHCJIO; HCIO0JIb30BaTh
NPU3HAKYU JEIMMOCTH LEJIbIX YUCEII, PA3JIOKEHHUE YHCIIAa HA MPOCTHIE MHOKHUTEIN
JUJIS pEIICHUS 3aa4.

OnepupoBaTh NOHATUEM: CTENICHB C PAIMOHAIBLHBIM ITOKA3aTEIIEM.

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



YpaBHeHUS U HEPABEHCTBA

[IpumeHsATH CBOMCTBAa CTENEHW A [peoOpa3oBaHUs  BBIPAXKECHMUIA;
ONEPUPOBATh TMOHATHUSAMM: IMOKA3aTEIbHOE YpPAaBHEHUE W HEPABEHCTBO; PEIIATH
OCHOBHBIE TUIIBI IOKA3aTENBHBIX YPABHEHUIN U HEPABEHCTB.

BoinonHATh  mpeoOpa3oBaHUs  BBIPAXKEHUN, COAEpXNAIIMX JOorapu@msl;
ONEepUPOBATH NOHATUAMU: JOTapuPMUUYECKOE YpaBHEHUE U HEPABEHCTBO; PEIlaTh
OCHOBHBIE THUIIbI JJOTapU(PMUUYECKUX YPABHEHUI 1 HEPABEHCTB.

HaxonuTte penienus mpocTeNmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CHUCTEMA JIMHEMHBIX YpPaBHEHUW U €€ PELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUH ISl PEIICHUS TPAKTUYECKUX 3a/1a4.

HaxonuTh pemieHnst NpoCTENIINX CUCTEM M COBOKYITHOCTEW palMOHATBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallMM Ha fA3bIKE aire0pbl, COCTAaBISATH
BBIPDA)KCHUS, YpPAaBHEHHUs, HEPABEHCTBA M CHCTEMBbI IO YCJIOBHUIO 3aJadyH,
MCCJIeI0BATh MOCTPOEHHBIE MOJIENH C UCTIOIB30BAHUEM alllapaTa ajreopsbl.

DYyHKIUHN U TPaPUKU

OnepupoBaTh  MOHATUSMU: Tepuoanyueckas  (QYHKIUA, [POMEKYTKH
MOHOTOHHOCTH ~(DYHKIIMHM, TOYKH DOKCTpemMyMa (yHKIMHM, HauOoJblIee WU
HauMEHbIee 3HA4YeHHs (YHKIMM Ha TMPOMEXKYTKE;, HCIONb30BATh HX IS
uccienoBanus pyHKIMH, 3aJaHHON TpauKOM.

OnepupoBaTh MOHATUSAMU: TpadUKH TOKa3aTeNbHOH, Jorapupmuieckon u
TPUTOHOMETPUYECKUX (DYHKIIMI; M300pakaTh UX HA KOOPJAUHATHOM TUIOCKOCTU H
UCIIOJIb30BAaTh JJIsl PELICHNS] YPABHEHUN U HEPABEHCTB.

N3o00paxaTh Ha KOOPAMHATHOMN IJIOCKOCTH TpauKH JIMHEHHBIX ypaBHEHUN
Y HCIIOJIB30BATh UX ISl PELICHUS] CUCTEMBI JIMHEWUHBIX YPABHEHUM.

Ucnonb3oBaTh rpadukd (QYHKIUN JUIsI  UCCIIENOBAaHUSA TPOIECCOB U
3aBUCUMOCTEN U3 IPYTUX yUYEOHBIX AUCIUILINH.

Hayajia maTeMaTH4eCcKOro aHaIu3a

OnepupoBaTh MOHATUSAMH: HEMPEPhIBHAS (QYHKIUSA, TPOU3BOIHAS (YHKIINU;
MCIIOJIb30BaTh TEOMETPUICCKUN U PUBNUECKUI CMBICI MPOU3BOIHON ISl pEIICHUS
3a/1ad.

Haxoautb npou3BoiHbIE 3JIEMEHTAPHBIX (PYHKINN, BEIYUCIATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHUHA.

Hcnonp30BaTh TPOU3BOAHYIO JIJIS1 UCCIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
U SKCTPEMYMBI, IPUMEHSATH PE3YyIbTaThl UCCIEIOBAHMS K TOCTPOSHHUIO TpaduKOB.

Hcnonp30BaTh NPOM3BOAHYIO Uil HAXOXKICHUS HAWIY4IIEro pELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a/1a49ax.

OnepupoBaTh MOHATHSAMH: [EepBOOOpa3HasT W  HMHTErpajl; I[OHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTErpaa.



HaxomuTe mepBooOpa3Hble dJIEMEHTAPHBIX (DYHKIIHA;, BBIYUCISATH HHTETPAT
o ¢popmyne Hotorona—JleiiOuuia.

Pemate mpuknagHbie 3aavyd, B TOM YHCJIE COIHMATHLHO-DPKOHOMHYECKOTO U
¢u3ndyecKoro xapakrepa, CpeCTBaMU MaTEMaTHUECKOTO aHAIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoanvecTBouacon
DJIeKTpOHHbIe (L (POBbIE)
n/ HanmeHnoBaHuepa3aejioB U TEMIPOTPaMMBbI Bcer KoHTpoabHbIepadoT
oOpa3oBaTe/ibHbIEPeCyPChI
n 0 bl
| MHO3K€eCTBa pallHOHAJIBHBIX U IEHCTBUTEIbHBIX YHCEIL. 14 | https://lib.myschool.edu.ru/market?filte
PanmionansHbIeypaBHEHMS M1 HEPABEHCTBA rs
https://lib.myschool.edu.ru/market?filte
2 Oynkuuu U rpaduku. CTeneHsp ¢ 1eIbIM 0Ka3aTeneM 6 <
3 ApubdMeTnuecKknii KOpeHb N—OM CTETICHH. 13 1 https://lib.myschool.edu.ru/market?filte
HppanmonanbHpleypaBHEHHUS U HEPABEHCTBA rs
4 DOopMYIBITPUTOHOMETPUU. T pUTOHOMETPUUECKHEYPABHE 2 ’ https://lib.myschool.edu.ru/market?filte
HUS rs
https://lib.myschool.edu.ru/market?filte
5 [TocnenoBatenbHOCTH U TPOTPECCHU 5 <
. https://lib.myschool.edu.ru/market?filte
6 [ToBTOpEeHUE, 0000IIEHNE, CHCTEMATU3AIMI3HAHUIA 3 1 <
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5




11 KVIACC

Ne HanmeHoBaHMepa31e0B U KosmnuecrBo4acos DJIeKTpOHHbIe (L (POBbIE)
n/n TEeMIIPOrpaMMBbl Bcero KoHTposibHbIepadoThl |  00pa3soBaTe/IbHbIEPECYPChI
CreneHsp ¢ pallMOHAILHBIM [T0KA3aTEIEM.
1 [TokazarenbHas QyHKIHA. 12 1 https://lib.myschool.edu.ru/market?filters
[TokazaTenbHbICypaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas GyHKIIHS.
2 JlorapudmMuueckue ypaBHEHUS U 12 1 https://lib.myschool.edu.ru/market?filters
HEpPaBEHCTBA
Tpuronomerpudeckune GyHKIIUU U UX
3 rpadukH. 9 1 https://lib.myschool.edu.ru/market?filters
TpuronomeTprdecKueHEPABEHCTBA
4 [IpousBoanas. [IpumeHeHnEenpOr3BOIHOM 24 1 https://lib.myschool.edu.ru/market?filters
5 HuTerpan u eronpuMeHeHus 9 1 https://lib.myschool.edu.ru/market?filters
6 CucreMblypaBHEHU I 12 1 https://lib.myschool.edu.ru/market?filters
7 HarypanbsHble u 1enbieunciia 6 https://lib.myschool.edu.ru/market?filters
8 HosTopenue, 0606111er16, 18 2 https://lib.myschool.edu.ru/market?filters
CHCTEeMaTU3alsI3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 102 g
ITPOIT'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

n/
n

Temaypoka

KoaunuecTtBouacos

Bce
ro

KonTtpoabHbiepa
00TBI

Harauzyye
HHS

DJleKTPOHHBbIeN(PPOBHIEOOPA30BATED
HbIepecypchl

MHO3K€eCTBO, ONepaIuy HaJl
MHOKECTBaMH. J[narpammebl
Ditnepa—Benna

https://lib.myschool.edu.ru/content/4022

Parmmonaneusie uncia. OOBIKHOBEHHBIE 1
JECSITUIHBIC IPOOU, TTPOTICHTHI,
OECKOHEYHBIC MTEPUOIMUECKHE TPOoOH

ApubdmMeTnueckue orneparuu ¢
paroHaTFHBIMU YUCIIAMH,
peoOpa30BaHUs YACIOBBIX BHIPAKECHUN

[Ipumenenne npoOeit yIst penieHus
MPUKJIAIHBIX 331a4 U3 Pa3INuHbIX
oTpacJeil 3HaHUM 1 peabHOU KU3HU

[IpymeHeHne NPOLEHTOB [Tl peICHUs
MPUKIIAIHBIX 3a7]a4 U3 Pa3INuHbIX
oTpaciell 3HaHUuM 1 peaabHON KU3HU

https://lib.myschool.edu.ru/content/4519

HeﬁCTBHTeHBHbIe yucia. PanimonanbsHbie U
HppaliOHAJIbHBIC YHUCJIa

https://lib.myschool.edu.ru/content/4026

ApugpmeTrrueckue onepanum ¢
JeWCTBUTENLHBIMU YHCIAMHU

[TpuGnnxEHHBIE BEIYMCIIEHUS, TPABUIIA
OKpYIJIEHUS, TPUKUKA U OLIEHKA




pe3yJbTaTta BEIYUCIECHUN

ToxnectBa u

? TOXJACCTBEHHBIETPEOOPa30BaAHUS
10 YpaBHeHHE, KOPEHbYPABHEHHUS https://lib.myschool.edu.ru/content/4396
11 HepaBeHncTBo, pelieHrneHEpaBEeHCTBA https://lib.myschool.edu.ru/content/3064
12 MertoauHTEPBAIOB
13 Peerne ?enmx M APOOHO-PAIHORATBHEIX https://lib.myschool.edu.ru/content/3064
yYpaBHEHU U HEPABEHCTB
KonTposasnas padora Ne 1 no teme
14 "MHOK€eCTBa pallMOHAIBHBIX U
JIEMCTBUTEIIHHBIX UHCEII. ParnoHaabHbIC
YpaBHEHUS U HEPABEHCTB"
15 DymKIs, CHIOCOORT 3aNAHM G yHKIIHH. https://lib.myschool.edu.ru/content/4471
B3anmuo oOpatHbie GyHKITUN
I'paduk dyakumuu. O6macTs onpeneacHus
16 ¥ MHOXECTBO 3HAUCHHH QyHICIHH, https://lib.myschool.edu.ru/content/4471
Hymudynkmun.
[TpomMeXyTKH3HAKOTIOCTOSTHCTBA
17 UETHbie 1 HEUETHBICH YHKITUN https://lib.myschool.edu.ru/content/4471
CreneHsb ¢ MeNbIM IMOKa3aTeNIeM.
18 CrangaptHas ¢popMma 3anucu
JEHCTBUTEIBLHOTO YHCIIa
Hcnonp3oBanue Moaxoasamieii hopMpl
19 3aIIUCH JICHCTBUTEIBHBIX YUCEI JUIS
pelieHus NpakTUYECKUX 3a/1a4 U
MPEACTABICHUS JAHHBIX
20 Crencumas yHKIms C HATYPATbHEIM 1 https://lib.myschool.edu.ru/content/4836

eabIM okazareseM. E€cBolicTBa 1




rpadux

ApudmernueckuiikopeHpHaTypalIbHOMCTE

21
IICHU

22 Apudmernueckuii KOPeHb N-0i CTEIICHU https://lib.myschool.edu.ru/content/4794

23 Croiictsa avaQ)MeTqucmro KopuA https://lib.myschool.edu.ru/content/4794
HaTypaJbHOW CTENECHU

24 CBOHCTBA APHOMETHIECKOTO KOPHA N-0H https://lib.myschool.edu.ru/content/4794
CTETICHH
CaoiicTBa apu(pMETHIECKOTO KOPHS

25 HaTypaJbHOW CTETIEHHU.
VYpoieHneBpIpaKeHu I

26 Heﬁf TBHT C @PHMETHIECKIMI KOPHAMH https://lib.myschool.edu.ru/content/4794
N—OM CTEIICHN

27 Heﬁf TBHL C apHOMETHHECKUMH KOpHmim https://lib.myschool.edu.ru/content/4794
N—O¥ CTENMEeHU. Y IPOIIECHUEBbIPAKEHUM

28 CreneHp ¢ paliMoHaIbHBIMITOKA3aTeIEM https://lib.myschool.edu.ru/content/4025

29 CrerneHpaeiicTBUTEILHBIMIIOKA3aTeIEM https://lib.myschool.edu.ru/content/4025
[IpaBuna aeiicTBUM C paauKaiaMH,
BBIPAKEHUSMHU CO CTETICHSMHU C

30 palMOHAIBHBIM MTOKa3aTeNIeM MpU https://lib.myschool.edu.ru/content/4025
BBIYUCIICHUSAX U NTPE0Opa30BaHUIX
BBIPKCHUI

31 PaBHOCMIIBHBICTIPEOOPA30BAHKS
PaBHOCHMIIBHBIE TTpEOOpa30BaHuUs,

32 peoOpa3oBaHMsl, TPUBOISAIINE K https://lib.myschool.edu.ru/content/3094
YPaBHEHHUIO - CJIEICTBUIO

33 PemennenppannoHaIbHBIXYPaBHEHH https://lib.myschool.edu.ru/content/4865

34 PemennenppannoHaIbHBIXHEPABEHCTB https://lib.myschool.edu.ru/content/4865




Pemenue nppannoHanbHbIX YpaBHEHUN U

35 https://lib.myschool.edu.ru/content/4865
HEPaBEHCTB

36 CBolicTBa KOpHSI N-Oi CTENEHU

37 CpoiicTBa U rpauK KOpHsI -0l CTENEHU
KonTposasnas padora Ne 2 o teme

18 "ApupmeTrnuecKuii KOpeHb N—OW CTENEHH.
UppanmonanbHpie ypaBHEHHS U
HepaBeHCTBa"

39 Pajmarras mepa yria. [oBopot Toukn https://lib.myschool.edu.ru/content/4029
BOKPYT Haudaja KOOpJIUHAT

40 (CHHYC, KOCHHYC U TAHTCHC HHCIOBOTO https://lib.myschool.edu.ru/content/5315
aprymeHTa

41 TpuroHomeTpruecKasOKpy HOCTb
TpuroHomerpudeckasi OKpy>KHOCTb,

42 ONpEAECIICHUE TPUTOHOMETPUYECKHUX
(YHKIIUNA YUCIIOBOTO apTryMEeHTa

43 38BHCHMOCTH MLy CHHYCOM, KOCHHYCOM https://lib.myschool.edu.ru/content/3172
Y TAaHT'€HCOM OJIHOTO M TOTO € yria.

44 OCHOBHBIETPUTOHOMETPUUECKHEPOPMYITHI

45 TpuronomeTputieckue Toxectsa. CHHYC, https://lib.myschool.edu.ru/content/4031
KOCHHYC ¥ TaHT'€HC YTJIOB Ol U —(L.

46 3HaKU CUHYyca, KOCUHYCA U TaHT'€HCa. https://lib.myschool.edu.ru/content/3159

47 POpMyJTEI CIIOMKEHHS. Hpeo6pa3013aHI/Ie https://lib.myschool.edu.ru/content/4030
TPUTOHOMETPUUYECKUX BhIPAXKEHUM
CuHyC, KOCHHYC U TAHT€HC JBOMHOTO

48 yria. https://lib.myschool.edu.ru/content/2785

IIpeo6pa3oBaHUETPUTOHOMETPUUECKUXBbI
paxeHun




49

CuHyc, KOCHHYC U TAHT€HC MMOJOBUHHOTO
yria.
[TpeoOpa3oBaHHUETPUTOHOMETPHICCKUXBBI
paxeHui

https://lib.myschool.edu.ru/content/3620

50

®opmynsl npuseaeHus. [IpeodpazoBanue
TPUTOHOMETPUYECKUX BBIPAKECHUN

https://lib.myschool.edu.ru/content/2786

51

Cymma u pa3HoCTh cuHycoB. Cymma U
Pa3HOCTh KOCHHYCOB.
[TpeobpazoBaHUETPUTOHOMETPUUECKUXBEI
pakeHui

https://lib.myschool.edu.ru/content/3534

52

KonTpomasnas padota Ne 3 o teme
«DOpMyIIBI TPUTOHOMETPHM

53

ApKCHHYC, apKKOCHHYC U apKTaHI'€HC
YHCIIOBOTO apryMeHTa

54

Haxosxnenne apkcuHyca, apKKOCHHYCa U
apKTaHTEHCa YMCIIOBOTO apryMEeHTa

55

Pemenune TpuroHoMeTpruuecKux
ypaBHEHHUH COSX = a, sinX = a

https://lib.myschool.edu.ru/content/5613

56

Pemenune TpuroHoMeTpruuecKux
YpaBHEHUH tgx = a

https://lib.myschool.edu.ru/content/4033

57

PemennenpocTeRIuXTpUrOHOMETPHUYECKU
XypaBHEHU

58

Perienne TpUroHOMeTpHUECKUX
yYpaBHEHUH, CBOJSILUXCS K KBaJAPATHBIM U
JIPYrUM aare0pandyecKuM ypaBHEHUSIM

https://lib.myschool.edu.ru/content/5616

59

Pelienne TpuroHoMeTpUYECKUX
ypaBHEHUH CIIOCOOOM Pa3oKEeHUS Ha
MHOKHUTEIH




KonTtponsHas padora Ne 4o teme

60 Y " 1 https://lib.myschool.edu.ru/content/5610
TpuroHoMmeTpuyeckue ypaBHEHHS
IlocnenoBaTenILHOCTH, CIIOCOOBI 3aJaHUS

61 IOCJICA0BATEILHOCTEH. MOHOTOHHEIC 1
IOCJICA0OBATEIILHOCTH

& Apudmernueckas U reoMeTprISCcKast |
MIPOTPECCHUH.

63 Hcnosib30BaHMEe IPOTPECCUU JITIST PEIICHUS |
peATbHBIX 3aJ1a4 MPUKJIAJHOTO XapaKTepa
beckoHeuHO yOBIBaroIIasi reoMeTpuIecKast

64 nporpeccusi. Cymma 6€CKOHEYHO 1
yObIBaIOLIE reOMETPUYECKON Mporpeccuu

65 DopMyIIacI0KHBIXITPOIICHTOB 1

66 Hrorosas koHTpoJbHAS paboTa 1
Hcnons3oBanue mporpeccuu yisi perieHus

67 peanbHbBIX 3a/1a4 MPUKIATHOTO XapakTepa. 1
Pemrenue 3amgau.

O0o01Ienre, cucTreMaTH3anus 3HaHUH 3a

68 KypcC aJireOpbl ¥ HayaJl MAaTeMaTHYECKOTO 1

ananu3a 10 xiacca
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME







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

* MaTtematuka: anre6pa ¥ Hayajga MaTeMaTHUYECKOTO aHAJIN3a, TeOMETPHUS.
Anrebpa 1 Hauana MmaTemaTuieckoro aHanusa, 10 knacc/ Komsrun FO.M.,
Anumos 1. A., TkaueBa M.B. u apyrue, AKIIMOHEPHOE OOIIECTBO

«M3narensctBO «IIpocBemenne», 2021r.

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

1. Anumos II. A., Konsirun FO. M., Tkauésa M. B. u ap. An-
reOpa v Havasia MaTemMaTudeckoro ananusa. 10—11 kmacchl.
ba3oBbIil 1 yrayOaéHHBIA YPOBHU

2. lla6ynnn M. U., Tkauésa M. B., ®&nopora H. E. u ap. Ain-
reOpa ¥ Havasla MaTeMaTH4YecKoro ananusa. Jlugakruyeckue
Mmarepuainbl. 10 kinacc. ba3oBblil 1 yriay0i€HHbIA YPOBHU

3. Tkauéra M. B., ®énoposa H. E. Anre6pa un Hagaima maTema-
TUYECKOro aHanuza. Temarnueckue tecthl. 10 knacc. bazo-
BbII U yri1yOJNE€HHBIA YPOBHU

4. ®énoposa H. E. N3yuenue anredOpsl 1 Hauan aHanuza. Kuu-
ra i yunarens. 10—11 kimacesr

5. [la6ynnna M. U., Tkau€ra M. B., ®Eénoposa H. E. u np. An-

re6pa N Ha4dajJla MaTEMAaTHYCCKOI'O aHaJIu3a. I[I/II[aKTI/I‘{eCKI/Ie



Martepuaibl. 11 knacc. ba3oBblil U yriryOJI€HHBINA YPOBHU
6. TkauéBa M. B. Anre6pa u Hayaia MaTEMaTUYECKOTO aHaJIH-
3a. Tematnueckue TecThl. 11 kiacc. ba3zoBeiil u yriny0Onén-

HBII YPOBHHU

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. atepueT-OubnuoTeka caiitta MOCKOBCKOTO IIEHTpa HETpe-

PBIBHOI'O MaTEMAaTHYECKOr0 00pa3oBaHUsl.

http://ilib.mccme.ru/

2. https://lib.myschool.edu.ru/



MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
MYHUIUITAJIBHOE BIO/JKETHOE OBIIEOBPA3ZOBATEJIBHOE
YUYPEXJIEHUE CPEJIHAA OBIIEOBPA3ZOBATEJIBHAS HIKOJIA Ne8
NMEHHU I'EPOSA COBETCKOI'O COIO3A
IOPUA AVIEKCEEBUYA I'AT'APUHA r. TYAIICE

COI'JTACOBAHO YTBEPX/JIEHO

3aM. nupekropa no YBP  nupekropom MBOY
COII Ne 25 um. M.OD.
TuxoHoBa

Cxopuxosa . /1.
29.08.2023 r.

Sauynakosa 10.B.
ITpoTtokon Ne 1 ot
30.08.2023r.

PABOYASA ITPOI'PAMMA

yueOHoro npeamera «I'eomerpusi. bazoBblii ypoBeHb»

s ooygaromuxcs 10-11 kimaccos

2023 — 2024 yueOHblii roj



HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
roCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, NPEIBABIICMBIX K
MaTeMaTH4ecKOMy oOOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIFOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHHOTO Pa3BUTHUS
JUYHOCTH O0YYarOIUXCHl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOyUYEHHS TCOMETPHHM B HANPABICHUU JIMYHOCTHOTO
pa3BUTHS OOy4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBbIX AUCHUIUIMH. PazBuTHe y oO0yyaroumxcs
NPAaBWIbHBIX MPEICTABIEHUN O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUECKHUX
a0CTpakIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapaKTepe OTPaKeHHUs
MaTEMaTUYECKOM HAayKOW SBIEHUA W TPOLECCOB pPEATbHOIO0 MHpPA, MECTE
Tr€OMETPUU B CUCTEME HAayK M POJIM MAaTEMAaTUYECKOTO MOJEINUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBisieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHHUs, TaK Kak OOECIIEUYMBACT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbInUIeHHE, (GOPMHUPYEMOE TPU HM3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pCIUIECHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M ONPOBEPraTh
TUMOTE3bl HEMOCPE/ICTBEHHO HCIOJB3YIOTCSA TMPHU PEIICHUU 3a/1ad eCTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX JEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHSA, (opMma
OTpaXCHHUS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIENIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBanuss  AeHcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS. OJAHUM W3 TMPOPECCHOHAIBHO BaXXKHBIX KAauyeCTB, MO3TOMY aKTyallbHA
3ajadya (HOpMUPOBAHUA y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KAk
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIlpaBICHUSIM.

Lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE 00yuyeHus: — oOmeoOpa3oBareabHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydarommxcs  4epe3  OOecrieueHHe  BO3MOXHOCTH  MPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW JCUCTBUM,
cnenupUYHBIX T€OMETPHUH, BOBMOXHOCTH YCHEIIHOT'0 MPOJIOJKEHNs 00pa30BaHUs
[0 CTIEUUATILHOCTSIM, HE CBSA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM F€OMETPHUH.

[Iporpamma no reoMeTpur Ha 0a30BOM YpOBHE INpe/Ha3Ha4Y€Ha IS
00y4JaromuXcs CPEeTHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAYUTEIIBHBIX 3aTPYTHECHUM
Ha YpOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3zom, oOyuaromuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOUThH OOIIME MATEeMAaTHMUYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpUH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3yYUTh I'€OMETpHUIO Oosee
riy0OKo, €clii B JajbHEHIeM BO3HUKHET HEOOXOJIHMMOCTh B T'€OMETPUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JEATENHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOTrpaMMbl  OOECIIEYUBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M Tellax BpPAIICHUS
KaK O BOXHEHMIIMX MAaTEMaTUYECKUX MOJEIAX, O3BOJISIIOIINX OMUCHIBATH
¥ U3y4aTh pa3HbIe SBJICHUS OKPYKAIOIIET0 MUPA;

e (opmupoBaHue yMmeHHUs pacro3HaBaTh Ha YEpTEkKaX, MOJENAX H B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPaICHUS;

e OBJIQJICHHE METOJAaMHU PEIICHUS 3a]ay Ha MOCTPOEHHUS Ha U300paKeHUsIX
IPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX W TeJIaX BPAlICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJQJCHHWE  QITOPUTMAMH  DEIICHWs  OCHOBHBIX  THWUIIOB  3ajad;
dbopMupoBaHWE  yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHBIC
paccyKIeHusT B XOJAE PpEUICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
MPAKTUYECKUM COCPIKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKHUX  CIIOCOOHOCTEN
o0yyJaromuxcs, IMO3HABATEIbHOM  aKTUBHOCTH, HCCIIEIOBATEIIbCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS;



e (QopmMmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pEIEBaHTHOU
FEOMETPUM: YMEHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallusIX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpPMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO3/aBaTh T€OMETPUUECCKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT [Jis pelieHUus TPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIE PE3YIbTATHI.

OTAMYUTENBLHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCS BKJIFOUEHUE B KYpC
CTEpEOMETPUM B Hauajie €ro u3y4eHHs 3ajJay, peliaeMblXx Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U ONIPEACIIEHHBIM 00pa30oM OpraHU30BaHHas paboTa HaJl
HUMH, YTO CIHOCOOCTBYIOT pPAa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE WHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIEeMy U3YUEHUIO TIPeMETA.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOIY OOYy4deHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEIMETHO-
MPAKTUYECKON AesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYaluxcss B Kypce CTEpEOMETPUU TMPOBOAMTCS 3a CUET pEIIeHUs 3ajJad Ha
co3ZaHue  MPOCTPAHCTBEHHBIX O00pa3oB W  3aJjady Ha  ONEpUpPOBAHHE
IPOCTpPaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAMUTCA C OMOPOU Ha
HATJIAIHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOHOTO COAEPKaHUSI.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensiercs HE TOJbKO M0 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
0o0y4eHUs Ha YPOBHE CpeHEro 00IIero oopa3oBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenelEHHBIM IO ToJaM OOy4eHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBJIAJICHUE T'COMETPUUYECKUMHU
MOHSATHUSMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATENbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKJIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYarONIUXCs, PaCHIUpss U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenune reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  cTepeoMeTpuu. Touka, mpsAmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: II€PECEKAIOIIUecs,
napajulejbHble W CKpeluuBaroluecs InpsMble. [lapamienbHOCTs NpPSIMBIX U
IUIOCKOCTEM B  MPOCTPAHCTBE: NapajylejbHbIE IIPsSMBbIE B  MPOCTPAHCTBE;
[1apaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOU U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIOJI MEXAY NpPsMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiebHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  MiockocTed. [lpocrelimue mpocTpaHCTBEHHbIE (GUIYphl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayiesenune; MoCTpOeHUEe CeYSHHI.

[leprieHAUKYIISIPHOCTD NMPSAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISPHBIE NPSAMBIE B
[IPOCTPAHCTBE, NPSMbBIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAUKYJSIPHOCTH IMpPSAMOHM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbl B IPOCTPAHCTBE: YrOJ MEXKIY HPSMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM YrojJl  JABYI'PAHHOIO  yrija.
IlepnieHAUKYIIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IJIOCKOCTH, PACCTOSTHUE
OT MpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPHU3HAK  NEPHEHIUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsAiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIBIC
Y HEBBIIYKJIbIE MHOTOT'PaHHUKHU; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBIL;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
[IOJIHAs ITIOBEPXHOCTH IIPU3MBI. [lapamtenenunen, IIPSAMOYTOJIbHBIN
napajuleJIenunes; U ero csoucrsa. llupammpa: n-yronpHas nupamuzaa, TpaHd H
OCHOBaHHE NMHPAMU/Ibl; OOKOBas M MOJHAS TIOBEPXHOCTh MUPaMUbL; IPABUIIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBUJIBHAS NIMPaMHUJa; MNpPaBUIbHAsA TPEYroJbHAs IMpaMUIa W IPaBUIIbHBIN
TeTpa’ap; KyO. IlperncraBneHue o NpaBWIBHBIX MHOTOIPAaHHHMKAaX: OKTadJp,
nojeKa’ip U ukocasip. CeueHust IpU3Mbl U MUPAMHUIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHsS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPHUM B IIHpaMHIAX, MapaJuIeIenuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JOuaroHaid, YIJIbl.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSAMON MPU3MBI,
IUIOIAJAb OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M MMOBEPXHOCTU NPABUIBHOW NUPAMUIBI,
TeopemMa o MiIomaau yceu€HHo mnupamunbl. [lonarue 006 o00bEMe. OO0BEM
MUpaMUIbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONMICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEll.

11 KJIACC

TeJia BpalueHus

Hunuuaapudeckast MMOBEPXHOCT, obOpazyrorniue UTUHIAPUIECKON
MOBEPXHOCTH, OCh UIWUJIWHIPUYECKOW TOBEpXHOCTH. [lunmwHAp: OcCHOBaHUWS U
OOKOBasi TOBEPXHOCTh, OOpa3zyromas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroIiue KOHUYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKON MOoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlInHA, 00pa3yromasi
U OCh;, IUIONAAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETpP; IUIOMAIL MOBEPXHOCTH Chephl.
Bzaumuoe pacrnonoxenue chepbl U IIIOCKOCTH; KacaTelbHas MJIOCKOCTh K cepe;
10 b cephl.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalieHuss ¢ MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK, WIH TEJO
BpalICHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 06 00bEME
MPSIMOYTOJILHOTO TMapajuienenuneqa u ciaeactBus u3z Heé. OO0OBEM UMIMHIpA,
koHyca. O0BEM mapa u miomaas chepsl.

[lono6ubie Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXKAY TUIOMAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TElL.

Ceuenuss nwiMHApa (HapaJiieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuieTbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIHMHY), CEUCHUS
miapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha minockocTy U B ipocTpaHcTBe. CllokKeHNEe U BBIYMTAaHUE BEKTOPOB.
YMHOXkeHHEe BEeKTOpa Ha 4yucio. Pa3noskeHune BeKTopa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. [IpsmoyronpHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaunatsel BekTopa. Ilpocteiimine 3amaum B
KOOpJAMHATax. YTron Mexay Bekropamu. CkalsipHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMH U IDIOCKOCTAMH. KOOpauHATHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxxnanckoe BocMTanue:

c(hOpMUPOBAHHOCTHIO IPaXKAAHCKON MO3UIIUKA O0YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOIIecCTBa, MPEJICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TrpaxaaHcKkoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aMMO/JICIICTBOBAaTh C COIMAJbHBIMU HWHCTUTYTAMH B COOTBETCTBUM C HUX
GYHKIMSIMU U Ha3HAYEHUEM.

ITaTpuoTnyeckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaskTaHCKON UJIEHTUYHOCTH, YBAXKEHHUSI K
MPOIIOMY M HAaCTOSIIEMY POCCUHCKON MaTEMaTUKH, IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTUKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K WCTOJIb30BAaHUIO ITHX JIOCTHIKEHUM B JPYrUX HayKax, TEXHOJOTHAX, chepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCUIICKOro Hapoma;
c(hOpPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, DJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHUEM JIMYHOTO BKJIAJIa B IOCTPOSHNE YCTOMIMBOTO OYTYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKMM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXIcHUN;
BOCIIPUMMYHBOCTBHIO K MAaTEMAaTHYECKUM aCIIEKTaM pa3IMYHbIX BHUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPHUMEHSATh MATEMATHYCCKHE 3HAHUSA B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HU, OTBETCTBEHHOT'O OTHOIIICHHS
K CBOEMY 3JIOpPOBBIO (370pOBO€ MHUTAaHHE, COATaHCUPOBAHHBIA PEXKUM 3aHITUU U

OT/bIXA, peryisipHas busznueckas AKTUBHOCTH); ¢duznueckoro
COBEPILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbiM  cpepam  NpodEeCCHOHANBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATb COOCTBEHHBIC JKWU3HEHHBIC IUIAHBI,



TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1ad MAaTeMaTHIEeCKOW HAITPaBICHHOCTH.

JKOJI0rn4ecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO DKOJOTHYECKOW KYJIBTYpPbl, IOHUMAaHHUEM BIUSHUS
COIMAITEHO-3KOHOMHYECKHUX TPOIECCOB HA COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpempl, OCO3HAaHWEM TJ00aJBbHOTO XapakTepa SKOJOTHUYECKHX IpoOJIeM;
OpUEHTAaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KAIOIICH cpeabl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JIsI OKPY>KAFOIIEH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PCHHS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHWMAaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYECKOH JCATEIBHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYUMOCTH JIII PA3BUTHS IMBWJIM3AIUU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KyJIbTYpOH KakK CpEJICTBOM IIO3HAHHS MUDPA;
TOTOBHOCTBIO OCYIISCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO JEATCIbHOCTD
WUHAVUBUAYAJTBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MertanpenMeTHbIe Pe3yJabTaThl OCBOEHHUS MPOrpPaMMbl YU4eOHOTO MpeaMeTra
«MartemaTuka» XapaKkTepU3yITCA OBJIaJICHUEM YHUBEPCAJTbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
0elCcmBUAMU, YHUBEPCAIbHLIMU PecYIAMUBHbIMU OeUCEUSMUL.

1) VHusepcanvnvie = noznasamenvHvle  Oelicmaus, obecneyusarom
Gdopmuposanue 6a308bIX KOSHUMUBHBLIX NPOYECCO8 0OVuaowuxcs (oceoemue
Memo0o08  NO3HAHUSL — OKpYJcanwe2o  mMupa,  NHpuUMeHeHue  JI02UHEeCKUX,
uUcce008amenbCKux onepayull, ymeruil pabomams ¢ ungopmayueti).

ba3oBblesiornyeckue1eiC TBUS :

e BBIIBJIITH U XapaKTEPU30BaATh CYIIECTBEHHBIEC MIPU3HAKK MAaTeMaTUUYECKUX
O0OBEKTOB, TOHSATHHA, OTHOIICHWH MEXIy IOHATHUAMH; (DOPMYIHpPOBATH
ompeieieHUs]  TOHSATUM; yCTAHABIMBATh  CYIIECTBEHHBIM  MPHU3HAK
KiIaccu(uKaIi, OCHOBaHUS /i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
MPOBOAUMOIO aHAJIN3a;

e BOCHpHHUMATH, (OPMYJIHPOBATH W  NPEOOPa3OBBHIBATh  CYXKICHUS:
YTBEPJAUTEIbHBIE W OTPUIATENIbHBIC, C€IMHUYHBIC, YaCTHBIE MU OOIIUE;
YCIIOBHBIC;

e BBUBIITH  MaTeéMaTUYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBS3U U
npoTuBopeursi B (akTax, MaHHBIX, HAOIIOACHUSIX M YTBEPKICHUSIX;



npeajiaraTb ~ KpUTEpUM  JJIA  BBISIBICHHMS ~ 3aKOHOMEPHOCTEH U
[IPOTUBOPEUHNIL;

e JeNaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOTI'O), BHICTPAUBATh apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0® penieHus yuyeOHOM 3agauu (CpaBHUBATH HECKOJIBKO
BapUMaHTOB pEIIeHUs, BBHIOMpaTh Hauboyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBblenccienoBareabckneeiicTBUs:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEN0BATEIbCKUIA MHCTPYMEHT IMO3HAHMS;
dbopMynrpoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE MW  JaHHOe, (opMuUpOBaTH  THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEIIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHHUSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMH, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HOPMYIHPOBATH 0OOOIEHUS U BBIBOJIBI 10 PE3yJibTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEOBAHUSA, OLCHUBATh JTOCTOBEPHOCTH
HOJyYEHHBIX PE3YNIbTaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOLECCA, a TAKKE BBIIBUIATH
IPEIIIONIOKEHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

e BBUIBJIATH JeUUUTH MH(DOpPMALMM, AHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BONPOC U JUJIS PELICHMS 3a]a4H;

e BBIOMpaTh HMHPOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM MPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MH(POPMAIMIO, IPEACTABIATH €€ B pa3iInyHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu (s CaMOCTOSTEIILHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvhvle KOMMYHUKAmMueHwvle  Oelicmeus, 0becneuusarom

copmMupo8aHHoCcms CoOyUanIbHBIX HABLIKOE 00YYAIOUWUXCA.

Oowmenne:



BOCIPUHMMATh H  (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LEISIMU OOILLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pPE3yJIbTaT;

B X0JIe 00CYXAEHUS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIaEMOMN TEMBI,
npo0OJieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HALIEJICHHBIE HA MTOUCK
pElIEHNs; CONOCTABIATh CBOM CYXKIEHHUS C CYXKICHHSIMU JPYTUX
YYaCTHUKOB JMaJiora, OOHApYKMBaTh pa3ju4yve M CXOACTBO MO3HIMI; B
KOppEKTHOU (hopme GOpMyITUPOBATH PA3HOIIIACHS, CBOU BO3PAKEHUS;
OPEACTABIATh  PE3yNbTaThl  pElIEHHs  3aJauyd,  OJKCIEPHMEHTA,
UCCIIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIIJIEHUS C YYETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHun4ecTBo:

3)

NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAHAHOW W
WHIAUBUAYaTLHON paOOTHI MPU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 000011aTh MHEHHS HECKOJIBKHX JIFOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH s, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBD» W WHBIC); BBINOJHITH CBOIO YacTb paboOTHl U
KOODJMHUPOBATh CBOW JCHCTBHS C JAPYrUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
c(hOpMyITMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gdopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]jauH, BEIOMPATh CIIOCO0 pPeIIeHUs
C y4€TOM HMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UHGOpPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEJIbHOW pedIIeKCMH Kak OCO3HAaHHS
COBEPIIAEMBbIX AECUCTBHM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTPOJISI TIpoliecca H
pe3yibTaTa peluieHus MaTeEMaTHYEeCKON 3a1a4u;

NPEABUNIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh MPU PEUICHUH
3aJlaud, BHOCUTb KOPPEKTUBBI B JI€ATEIIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMJACHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OLCHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPAMasi, IIIOCKOCTb.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUU U CJEACTBUS W3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMH: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W IUJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JABYTPAHHBIA YTOJI, TPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO yIJjla; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHMK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPaHHHUKA, TIPABUJILHBIN MHOTOIPaHHUK.

Pacno3snaBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (MHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TIapajuieNienure, Kyo0).

Knaccupunupoath ~ MHOTOTPaHHUKH, BEIOUpas OCHOBaHUS  JUIS
Kiaccupukaruy  (BBIMYKJIBIE M HEBBITYKJIBIE MHOTOTPAHHUKH; TPAaBWIHHBIC
MHOTOTPaHHUKU; MPSMbIC U HAKJIOHHBIC MPU3MBI, TTapaJlIeIISITUIIC IbI ).

OnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH IPHUHITUTIBEI TOCTPOSHUS CEUCHU M, UCIIOIB3YsI METO/T CEOB.

CtpouTh CeuUe€HHS MHOTOIPAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEHKU M3 PUCYHKOB NPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HaX0XkKJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3iaM Wiu
aJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MpPH PEUICHUHU
CTaHJIAPTHBIX MAaTEMAaTUYECKUX 3a7a4y Ha BBIYUCICHHUE PACCTOSHUN MEXIY IBYMS
TOYKaMH, OT TOYKH JIO TMPSIMOH, OT TOYKH [JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMbIMH.

PemaTe 3aaun Ha HAXOXKACHHUE TEOMETPHUUECKUX BEJIUUYHH IO 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PElICHUHU
CTAaHIAPTHBIX MAaTEMAaTHMYECKMX 3aJad Ha BBIUYHCICHHE YIJOB  MEXIYy
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIAMOM U IIJIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsats 00BEMBI U TUIOMIAA TOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ MNOpUMEHEHuEeM (OopMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOIIA/ISIMU TTIOBEPXHOCTEH, 00BbEMaMU TTOJOOHBIX MHOTOTPAaHHUKOB.

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

N3Bnekath, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (DUTypax, MPEJCTABICHHYIO0 Ha 4YepTexax u
PUCYHKaX.

[IpumensTs reoMerpuueckue ¢GakThl ISl PEIICHUS CTEPEOMETPUUYECKHUX
3a71a4, MPEANoIaralMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUSI IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensATh  OpOCTEWIIME MPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TMOJIYyYEHHBIC 3HAHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAJbHBIE
CUTyallud W TPHUMEHSATh HW3YYEHHBIE IIOHATHUS B NPOLECCE IMOUCKA PELICHUS
MaTeMaTH4YeCKu CPOPMYIUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEalbHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHATUM U TEOpeM, arrapaTa aareOpsl; penaTh
[IPAKTUYECKUE 3a]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs] MOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON ~ MOBEPXHOCTH;,  LMJIWHAP,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKON OBEPXHOCTH, KOHYC; cpepuueckasi TOBEPXHOCTb.

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

OOBICHATH CLIOCOOBI MOTYYSHHS TENl BpaIlCHUSI.

KnaccudummpoBats B3auMHOE pacroioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAaHME LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Boluncnate 00BEMBI M IUIOMIAAM  TMOBEPXHOCTEH  Ted  BpalleHus,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHATUSMU: MHOTOTPAHHUK, BIHMCAHHBIH B chepy #
OMMMCAaHHBIA OKONIO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpalICHUS.

BbluncnsaTh COOTHOIIEHUS MEXAY MIIONIAJIMHU MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (QUTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEHKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
duryp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS T BpalllCHUSI.

N3Bnekarh, HHTEpHNpPETUPOBATH U MPeoOpa3oBBIBaTH HWHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

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

[TpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSIMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIrojl MEXKIY
BEKTOpPaMHM, CKAISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIIPHOE TMPOU3BEICHUE, paCKIaAblBaTh BEKTOpP MO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAUHAT.

[IpumensTe reomeTpuueckue (aKThl NS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJarallinX HECKOIBKO IIaroB PEIIEHUs, €CIIU YCIOBHUS MPUMEHEHHUS
3aJlaHbl B SIBHOM (hopMme.

Pemate mpocreiilne reoMeTpUYECKHE 3a1aud Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAXO0XJICHHE T€OMETPUYECKUX BEJIMYMH MO0 00pa3liaM WM airTOpUTMaM, IPUMEHSISI
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATHYECKUX 3a/1a4.

[IpumeHaT, mpocTemMe NpPOrpaMMHBIE  CpPEACTBA U AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4.

[IprBOAUTE TpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IprMeHATh MONyYEHHBIE 3HAHUS HAa MPAKTUKE: aHAIU3UPOBATH PEAJIbHBIC
CUTyallUM W IPUMEHSATh HW3YYCHHBIE TMOHATHS B MPOLECCE IOHUCKA PEIICHUS
MaTeMaTudeckd CHOpMyIUPOBAHHOW MPOOJIIEMBI, MOJEIUPOBATh pPEaTbHBIC
CUTyallUM Ha $S3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJAEIH C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpEM, ammapara aareOpsl; penarh
MPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYKH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmeHoBaHMepa3aeoB U KosnuecTBouacos DJIeKTpOHHbIe (L (POBbHIE)
n/n TEeMIIPOrpaMMBbl Bcero KoHTposbHbIepadoThl | 00pa3soBaTe/IbHbIEPECYPChI
1 BBeneHnne B crepeoMeTpHIo 10 1 https://lib.myschool.edu.ru/market
II e 0CKOC OCTPAHCTBE.
2 DAMBIC H TIIOCKOCTH B HPOCTPaHCTh . 12 1 https://lib.myschool.edu.ru/market
[TapanienbHOCTHIPSAMBIX U TJIOCKOCTEHN
3 [TeprieHAMKYIAPHOCTHIPSIMBIX U IIOCKOCTEN 12 1 https://lib.myschool.edu.ru/market
4 VYTl MeXIy NPAMBIMU U TIIOCKOCTSIMU 10 1 https://lib.myschool.edu.ru/market
5 MHoOrorpaHHuKu 11 1 https://lib.myschool.edu.ru/market
6 OOBEMBIMHOTOTPAHHUKOB 9 1 https://lib.myschool.edu.ru/market
7 [ToBTOpEHME: CeUEHHUS], pACCTOSIHUA U YTJIbI 4
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 6




11 KVIACC

N/ HanmeHnoBanuepasae/ioB u KosmyecrBouacon JyekTpoHHbIe (HU(POBLIE)
° /m
TEMNPOrpaMMmbl Bcero KoHTposbHBIepatoThl |  00pa3soBaTe/IbHbIEPECYPChI
TenaBpaienus 12 0 https://lib.myschool.edu.ru/market
O0BEMBITEN 5 https://lib.myschool.edu.ru/market
BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1 https://lib.myschool.edu.ru/market
IToBTOpEHune, 0000IICHHE,
P B . 7 1 https://lib.myschool.edu.ru/market
CHCTEeMAaTU3alMI3HaAHU I
OBIIEE KOJIMYECTBO YACOB I10 34 3

[TPOI'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Ne KoaudecTBo4yacoB
Jarausyuye DJ1eKTPOHHBbIeNN(PPOBLIEOOPA30BATEIbH
n/ | Temaypoka Bce KonTpoJsbHbiepa
HUA blepecypchl
n ro 00THI
OcCHOBHBIE TIOHSTHS CTEPEOMETPHUU:
1 TOYKa, IpsiMasi, MIOCKOCTb, 1 https://lib.myschool.edu.ru/content/4052
MPOCTPAHCTBO.
[TonsTus: nepecexaronmecs
2 IJTOCKOCTH, TIEPECEKAIOIIMECS TTPSIMast 1 https://lib.myschool.edu.ru/content/4052
U IIOCKOCTD
3HAKOMCTBO C MHOTOI'DAaHHUKAaMHU,
n300pakeHre MHOTOTPAaHHUKOB Ha
3 p p 1 https://lib.myschool.edu.ru/content/4740
PUCYHKaX, Ha TPOCKIIMOHHBIX
yepTexax
4 HauanpHabie cBefeHus 0 KyOe 1 1
MUPAMUE, UX PA3BEPTKU U MOJEIIH.
5 CedeHUsIMHOTOTrpaHHUKOB 1
ITousiTre 00 aKCHOMATHYECKOM )
6 1 https://lib.myschool.edu.ru/content/4052
MOCTPOCHUU CTEPEOMETPHHU.
7 AKCHOMBICTEPEOMETPUH. 1 https://lib.myschool.edu.ru/content/4052
AXCHOMEI CTEPEOMETPHUH U CIEICTBUS
8 p p 1 https://lib.myschool.edu.ru/content/4052
W3 HUX.
9 Pemenne 3amad mo reme «AKCHOMEI |
CTEPEOMETPUN»
KonrpomasHas padora Ne 1 mo Teme
10 " p p 1 1 https://lib.myschool.edu.ru/content/5429
AKCHOMBI CTEPEOMETPUHU U CIEACTBUS




u3 Hux'".

[TapamiensHble IpsIMBIE B

11 IIPOCTPAHCTBE; NAPAJUIEIIBHOCTD TPEX https://lib.myschool.edu.ru/content/5361
MIPSIMBIX
12 [TapannenpbHOCTBIPAMON U IJIOCKOCTH https://lib.myschool.edu.ru/content/5361
13 VYTIuIBl ¢ COHANPaBICHHBIMHCTOPOHAMHU
14 VYrois MexX 1y IpsMBIMU B
MIPOCTPAHCTBE
1 HaxoxaeHnue yrioB Mexxay OpsSMbIMU
B IIPOCTPAHCTBE.
[IpaBuna n3o0pakeHus: Ha pUCYHKaX:
16 M300paKeHUS TIIIOCKOCTEH,
napajuIeNbHbIX IPSIMbIX (OTPE3KOB),
CepeaHbI OTpe3Ka.
[TapannenbHOCTHIIIOCKOCTEN B .
17 https://lib.myschool.edu.ru/content/5425
MIPOCTPaAHCTBE.
18 CaolicTBanapaieIbHBIXINIOCKOCTEHN
[Ipocreiiire TpoCTpaHCTBEHHbBIE
19 ¢burypsl B IpoCTpPaHCTBE: TETPASP,
Ky0, mapaJjieenumne
20 [ToctpoeHnueceueHuit
Pemenue 3aay no Teme
21 "[TapannenbHOCTh NPSAMBIX U
IJI0CKOCTEN".
KonTtposnpHast padota Ne 2 mo teme
” "[Ipsimble U TUIOCKOCTH B

npoctpaHctse. [lapannensHocTh
MPSIMBIX U IJIOCKOCTER"




[lepneHuKyIIApHBICIIPSIMBIE B

23 https://lib.myschool.edu.ru/content/4053
MIPOCTPAHCTBE.
24 Hpsmbie napasieibHbLe o https://lib.myschool.edu.ru/content/4053
MEePIEHIUKYIISIPHBIE K TNIOCKOCTH
[IpsimMble napajuiebHbIE U
25 MIEPIEHUKYIISIPHBIE K INIOCKOCTH.
Pemenuesanauy.
26 HpmH?K HEPHCHMIYIHIPHOCTH https://lib.myschool.edu.ru/content/4020
MPSIMOM M TUIOCKOCTH
7 [Ipu3Hak nepneHANKYIIPHOCTH
psIMOM M TIOCKOCTH. Pemennesanay.
28 Teopema o HpHMOﬁu https://lib.myschool.edu.ru/content/4053
MEePIEHIUKYIISIPHON TJIOCKOCTH
Teopema o mpsimMoit
29 MEPIEHIUKYISIPHON INTIOCKOCTH.
Pemenuesanau.
30 Haxoxnenue pacctostHui MKy
TOYKaMHU B IPOCTPAHCTBE.
31 [TepieHaAMKYSAp U HAKJIOHHBIE. https://lib.myschool.edu.ru/content/5423
32 PaccTosinrie OT TOYKH 10 TIJIOCKOCTH.
33 PaccTosiHue oT npsAMOii 10 MIOCKOCTH.
KonTtponsnas padora Ne 3 o temam
34 "[leprieHIUKYASIPHOCTD HPSIMBIX U
ockocteit"”
35 Teopema o TpéxnepneHauKyIspax
36 Teopema o TpEX nepHeHANKYIApaXx.
Pemenue 3anau.
37 HaxosxieHne pacCTOsTHUM OT TOYEK 10




MIPSMBIX.

38

VYTIIbl B IPOCTPAHCTBE: YIOI MEXIY
IIPSIMOM M IJIOCKOCTBEO

39

JIBYrpaHHBIN yroJl, TMHEHHBIN yroi
JBYTPAHHOTI'O yria

40

JIBYrpaHHBIN yroJi, TMHEHHBIN yroi
JIBYTpaHHOTIO yria. Pemenuesanay.

41

[lepneH MK yISIPHOCTBILIOCKOCTEN.

https://lib.myschool.edu.ru/content/4044

42

[Ipu3HaknepneH UK yJIIpPHOCTUBYXILI
OCKOCTEH.

43

[IpssMOyroapHBIMIApATIIEIETHIIE .
Pemenuesanau.

44

KonTpomnsnas pabora Ne 4no temam
"VYrael MKy NPSIMBIMU U
IJIOCKOCTAMHA"

45

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHbBIE
AJIEMEHTHI MHOTOI'PaHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPaHHUKHU;
pa3BEépTKa MHOTOTpaHHHUKA

https://lib.myschool.edu.ru/content/5314

46

[Ipu3ma: n-yroybHas npu3Ma; TpaHu U
OCHOBAaHUS IPU3MBL; TIpsIMast U
HAKJIOHHAsI IPU3MBbI; OOKOBAs U MOJIHAS
MTOBEPXHOCTh MTPU3MBI

https://lib.myschool.edu.ru/content/4739

47

[Mapannenenunen, npsIMOYTOJIbHBIN
napajuieJIenuIe] 1 ero CBOMCTBa

https://lib.myschool.edu.ru/content/4739

48

ITnomans OOKOBOM MOBEPXHOCTH U
IIOJIHOW MTOBEPXHOCTHU MPSAMOM
IIPU3MBI, IJIOIab OCHOBAHUH,

https://lib.myschool.edu.ru/content/4739




TeopemMa 0 OOKOBOM MOBEPXHOCTHU
IIPSIMOM IIPU3MBI

49

[Mupamua: n-yrojpHas nmupamua,
IpaHy ¥ OCHOBAHUE MTHUPAMHU/IbI;
OOKOBas ¥ OJTHASI TOBEPXHOCTH
MUPaMHU/IbL; IPABUIIbHAS M YCCUEHHAS
nupamuIa

https://lib.myschool.edu.ru/content/5162

50

[Tnomaas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTH TPABUIBHOM MTUPAMUJIBI,
TeopeMa O IUIOMAIu OOKOBOM
MOBEPXHOCTH YCCUEHHOW MTUPAMHUIBI

https://lib.myschool.edu.ru/content/5162

51

HpaBI/IJ'II)HI)Ie MHOI'OT'paHHUKH:
IIOHATHUEC MMPABUIIBHOI'O
MHOTOT'PaHHUKA; PaBHIIbHAS PU3Ma
Y TIpaBWIIbHAS TTHPAMHUJIA; TPABUIIbHAS
TPEYroJIbHAs ITUPAMHUJIA ¥ TTPABUITHHBIN
TeTpa’ap; Kyo

https://lib.myschool.edu.ru/content/3319

52

HpeI[CTaBJ'ICHI/IC O IMPpaBUJIBHBIX
MHOI'OrpaHHHKax: OKTasap, A0ACKa’ap
1 UKOCasap.

53

CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIIBHO TOUKH,
MPSIMOA, TUIOCKOCTH.

54

OneMeHTBI CUMMCTPHUHU B IIUPpaAMHUIAX,
napajiiCICimIicax, mpaBuJIbHbIX
MHOT'OI'paHHUKaxX

55

KonTtponrHas padota Ne 5 o reme
"MHororpaHHuKu"




ITonsarue 00 00bBéme. ColicTBa

56 1
00BEMOB.
57 OOBEMIPSAMOYTOJIEHOTOTIAPAIIIEIICTIUATT |
ena, Kyoa.
58 OOBEMITPU3MEL 1
59 OOBEMITPAMONTIPU3MBI. 1
60 O0BbEMHAKITIOHHOUTTIPU3MBI. 1
61 O6BEéMIIUpamMuIbI 1
62 O06BEMIPaBUITEHOUTTUPAMUIBIL. 1
63 OO6BbeMITPU3MBI U TUPAMHUIBI. 1
64 KonTtponsnas pabora Ne 6mo teme 1
"O6bEMBI MHOTOTPAaHHUKOB"
[ToBTOpeHuUe, 0600IICHNE
65 cucteMaruzanus 3Haaui. [loctpoeHne 1
CE€YEHU B MHOTOTPaHHHKE
Brruucnenue 3meMeHTOB
66 MHOTOTPaHHUKOB: p&Opa, TuaroHasu, 1
YTIIBI
[ToBTOpEeHUE, 0000IICHNE
cucTeMaTH3alus 3HaHUi. Beraucienue
67 PaCCTOSIHHIA: MEKY IBYMsI TOUYKAMHU, 1
OT TOYKH JIO MPSIMOH, OT TOYKH JIO
TUIOCKOCTH, MEXKITY
CKPEIIMBAOIIUMUCS MPSIMBIMH
IToBTOpeHue, 0600IIeHNE
68 cUcTeMaTu3alus 3HaHuii. Berancnenue 1

YIJI0B: MEKY CKPELMBAIOIIUMUCS
MPSIMBIMH, MEXTY NPSIMON U




IIJIOCKOCTBIO, JBYTPAHHBIX YIJIOB,

YIII0B MEXKY MI0CKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68




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

* Maremaruka: anredpa u Hayajaa MaTeMaTHYECKOro aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3os B.®., Kagomues C.b. u

npyrue, AkuuonepHoe o0mectBo «M3narensctBo «IIpocBemienne

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
OEJIEPAJIBHAA PABOYAS ITPOTPAMMA CPEIHEI'O OBIIEI'O
OBPA3OBAHUA MATEMATHUKA (6a30Bblii ypOBEHbD)

(mns 10-11 xmaccoB o6pa3oBarenbHbIX opranu3anuii)Mocksa 2023.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

1.aTepHET-0MOMMOTEKA caliTa MOCKOBCKOTO IIEHTPAa HEMPEPHIBHOTO
MaTEMaTUYECKOTO 00pa30BaHMUS.

http://ilib.mccme.ru/

2. https://lib.myschool.edu.ru/marke



MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
MYHHUIHUITAJIBHOE BIOJ’)KETHOE OBIIEOBPA3ZOBATEJIBHOE
YUYPEXJIEHUE CPEJHAA OBIIEOBPA3ZOBATEJ/IbHASA HIKOJIA Ne25
NMEHHU I'EPOSA COBETCKOI'O COIO3A
MUXANJIA ®EJOPOBHUYA TUXOHOBA

COI'JTACOBAHO YTBEPX/JIEHO

3aM. nupekropa no YBP  nupekropom MBOY
COII Ne 25 um.M.D.
TuxoHoBa

Cxopuxosa . /.
29.08.2023 r.

Saunakosa 10.B.
ITpoTtokon Ne 1 ot
30.08.2023r.

PABOYASA ITPOI'PAMMA

yueOHOro npeamera «BeposiTHOCTh U CTATHCTHKA.
ba3oBbiil ypOBEHb»

s ooygaromuxcs 10-11 kimaccos

2023 — 2024 y4yeOHblii roj



HOACHUTEJIBHAS 3AIINCKA

PabGouass mporpamma yuebHOro kypca «BeposSTHOCTP W CTaTHCTHKA»
6a3zoBoro ypoBHs Juisi oOywaromuxcs 10 —11 kimaccoB pa3paboTaHa Ha OCHOBE
denepalbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CPEIHETO
oOmero oOpa3oBaHusA, C YY4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHU,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl 0OecCTIeUMBACT OBJAJCHUE KIIOUYEBBIMU
KOMIIETCHIIUSMHU, COCTABISIONIUMHU OCHOBY JJISi CAMOPA3BHUTUS M HEMPEPHIBHOTO
00pa30BaHus, LEJIOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO U TIO3HABATEILHOTO
Pa3BUTHS JTMYHOCTH O0yUYAIOLITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

VYueOHbiii Kypc «BeposATHOCTh M CTaTUCTHKA» 0a30BOTO YPOBHS SIBISETCS
NPOJOJIKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOTO ypOBHSA
ocHOBHOM mmikoybl. Kypc mpemaHazHaueH s (OpMHPOBAaHHS y OOYUYarOIIMXCS
CTATUCTUYECKOW KYJbTYpbl M TOHUMAHUSI POJIM TEOPUU BEPOATHOCTEH Kak
MaTEMaTUYECKOT0 UHCTPYMEHTA JUIsl U3YUYEHUS! CIy4alHBIX COOBITUM, BEIIUYUH U
nporeccoB. Ilpu um3ydeHum kypca oOoramarorcs MNPEACTABICHUS YYalIUXCS O
METOAaX MCCIEI0BAHUS U3MEHUYMBOIO MHUPA, Pa3BUBAETCS IOHUMAHUE 3HAUMMOCTH
U OOIIHOCTH MaTeMaTHYEeCKHUX METOJIOB TO3HAHMS KaK HEOThEMJIEMON 4YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUS.

CoaepxaHue Kypca HAlpaBJiI€HO HAa 3aKpEIUICHUE 3HAHUM, MOJYyYEHHBIX MpU
VM3YYEHUU KypCca OCHOBHOW IIKOJIBI U HA PA3BUTHUE MPEACTABICHUN O CIIyYalHBIX
BEJIMYMHAX W B3aUMOCBS3SIX MEXAY HUMU Ha BaXHBIX MPUMEPAX, CHOKETHI
KOTOPBIX OYEPIHYTHI U3 OKPYKAIOIIET0 MUPA.

B cooTrBercTBHM C yKa3aHHBIMH UEISIMH B CTPYKType Y4eOHOro Kypca
«BeposiITHOCTh M CTaTUCTUKA» CpeAHEN IIKOJbl Ha 0a30BOM YPOBHE BBIJIEJICHBI
CIENYIONINE OCHOBHBIE cojepkaTenbHbie nUHUU: «CiydailHple COOBITHS W
BEPOSITHOCTIY, «CIydailHble BETUYMHBI U 3aKOH OOBIIUX YHCEI».

BaxnHyro 4acTh Kypca 3aHMMAaeT M3YYEHUE TE€OMETPUYECKOro H
OMHOMMAIILHOTO PAaCHpeNesieHnid U 3HAKOMCTBO C WX HEMPEPHIBHBIMU aHAIOTaMHU
— I0Ka3aTeJIbHbBIM U HOPMAJIbHBIM PacIpeaeIeHUsIMH.

Conepxxanne mmaMA «CroydallHbIE COOBITUS W BEPOSATHOCTH»  CIYXKUT
OCHOBOM Jisi (hOpMUPOBaHUS TMPEACTABICHUI O pacHpeiesieHUH BEpOATHOCTEH
MEXK]ly 3HAUYCHHUSIMU CIyYalHBIX BEJIMYMH, a TAKXKE 3Ta JMHUS HEOOXOoIHMMa Kak
0aza 11 M3ydeHUsl 3aKOHAa OOJbIIMX 4Yucedl — (YHIAMEHTAIBHOTO 3aKOHA,
JNEUCTBYIOIIETO B TpUPOJEe U OOIlIecTBE M HMEIOLEr0 MaTeMaTUYECKYIO



popmanmuzanmo. CaMm 3aKOH OOJBIIMX YHCEN NMPEAJIAracTcs B O3HAKOMMTEIbHOU
(dopMe ¢ MUHUMAJIbHBIM MCIOJb30BAHUEM MaTEMaTHUYECKOro (popManu3ma.

Tembl, CBsI3aHHBIE C  HENPEPHIBHBIMU  CIy4YallHbIMH  BEJIMYMHAMM,
AKLEHTUPYIOT BHUMAaHHUE ILIKOJIBHUKOB HA ONUCAHUU W U3YYECHHM CIIyHYalHbBIX
ABJICHUNA C TOMOIIBIO HENpepbIBHBIX (pyHKIMI. OCHOBHOE BHUMAHHE YIEISETCS
MOKA3aTeIbHOMY U HOPMaJIbHOMY paclpeiesieHus M, MpPU 3TOM MpeAroaraercs
O3HAKOMUTEIBHOE U3Yy4YeHHE Marepuana 0e3 J10Ka3aTeNbCTB IMPUMEHSEMbIX
(dakToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha HN3YUCHUC KYypCa ((BCpOSITHOCTB Y CTAaTUCTHKa)» Ha 0a30BOM YPOBHC OTBOAUTCA
1 yac B HCACJIIO B TCUCHUC KAaXXA0I'0O Iroaa O6y‘ICHI/IH, Bcero 68 y‘le6H]'::IX qacCoOB.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

[IpencraBnenne JaHHBIX C MOMOIIBI0 Tabnui u auarpamm. CpenHee
apupMeTHIecKoe, MeIrMaHa, HauOoJblllee M HAUMEHbIEC 3HAYEHHUS, pa3Max,
JUCTIEPCUS U CTaHAAPTHOE OTKIIOHEHUE YHCIIOBBIX HAOOPOB.

Crny4aitHble SKCTIEPUMEHTHI (ONBITHI) U CIy4ailHble COOBITHSA. DJIEMEHTApHbIC
coObIThs (Mcxo/bl). BeposTHOCTH ciaydaitHOro coObITHS. Ban30ocTh 4acTOTHl U
BEPOSITHOCTH  coObITUN.  CiyuyallHble  ONBITBI  C  PaBHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU  COOBITUSIMH.  BeposTHocTH  COOBITMM B OMBITaX  C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU.

Omnepanuu HaJ COOBITUSMU: TIEpeceUeHUE, 00beTMHEHUE, POTUBOIOIOKHbIS
coObITHs. J(narpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTE.

VYcioBHAas BEPOSTHOCTh. YMHOKEHUE BEPOSITHOCTEH. [lepeBO Ciy4yalHOTO
skcrepumenTa. @opmyria MoHOW BeposTHOCTU. HezaBucuMbie COOBITHS.

KombunatopHoe npaBwiio ymHoxeHus. [lepectanoBku u pakropuan. Yucmo
couetanuii. Tpeyronpauk [lackansa. ®opmyna buHoma HeroToHa.

bunapHbIii ciiydaliHbI ONBIT (MCTIBITAHUE), YCIIEX U Heynada. HezaBucumele
ucnbiTanusa. Cepus HE3aBUCUMBIX HCHBITAHUW a0 mnepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyu.

Cnyuaiinass  BenuuuHa. Pacrmpenenenue  BeposTHocTed.  uarpamma
pactipenenenus. llpumepsl pacrpeneneHui, B TOM YHCIE, F€OMETPUYECKOE U
OMHOMHAIIEHOE.

11 KIJACC

UucnoBble  XapaKTEPUCTHKHA  CIyYaWHBIX  BEJIMYMH: MAaTEMaTHYECKOE
O0XXMJAHUE, NHCIEPCHUs M CTAaHJApTHOE OTKIOHEHHWE. [lpumepsl npuMeHEeHUs
MAaTEMaTHYECKOr0 OKHUAAHUs, B TOM YMCIE B 3aJa4ax U3 IOBCEIHECBHOM KU3HU.
MatemaTudeckoe OXHIaHHEe OWHAPHOW CIIydallHOW BEeNWYMHBL. MaTemMaTH4ecKoe
OXXMJAHUE CYMMBl CJIy4YalHBIX BEJIMYMH. MaremMaTnudyeckoe OXHIAHUE U
TUCTIEPCHSI TEOMETPUUECKOTO U OMHOMHAIBHOTO pacipeielICHUH.

3akoH OOJBIIMX YHCEI W €ro pojidb B HayKe, NPUPOJC M OOIICCTBE.
Br160povHBIT METOT UCCTIEAOBAHMIM.

[Iprmepsl HENPEPBIBHBIX CIyYalHbIX BeMW4YuH. [loHSATHE O TJIOTHOCTH
pacnpeneneHus. 3aqauu, OPUBOIAIINE K HOPMAIBbHOMY pacnpeneneHuto. [lonstue
0 HOPMAaJIbHOM pPacHpeACICHUH.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:knanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUKA 00YYaIOIIEeTOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOIIecCTBa, MPEJICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TrpaxaaHcKkoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKOM IpakTIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K WCTOJIb30BAaHUIO ITUX JIOCTIKCHHMH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCUIICKOro Hapoma;
c(hOpPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, DJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHWEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKMM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXIcHUN;
BOCIIPUMMYHBOCTBHIO K MaTEMAaTHYECKUM aCIIEKTaM pa3IMYHbIX BHUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMEHHS TIPHUMEHSATH MaTeMATHYCCKUE 3HAHUS B
HMHTEpecax 370poBOro U 6e30macHoro odpasa KW3HU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (340pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

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

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbiM  cpepam  NpodEeCCHOHATBHOW  JESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M e€ MPWIOKEHUSIMU, YMEHHEM COBEpIlaThb OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC ILIAHBI,



TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MTPAKTUYECKUX 3a]1a4 MaTeMaTHIEeCKOW HAIPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbl, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpenmpl, OCO3HaHWEM TJ00aTBbHOTO XapakTepa HSKOJOTHYECKHX IMpoOseMm;
OpUEHTAaIMeld Ha TPUMCHCHHE MAaTeMAaTHYSCKMX 3HAHWHA JUIS pelIeHUs 3a1ad B
00JIaCTH  OKpY’)KAroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOYXHBIX TIOCIICJICTBUI JUIsI OKPY>KAFOIIEH CPEIbI.

IleHHOCTH HAYYHOT 0 TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHWMAaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YelIOBEYSCKOH JCATEIBHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYUMOCTH JIII PAa3BUTHS IMBWJIM3AIUU; OBJIAJCHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYEeCKOW KYJBTYpPOH KaK CpPEJICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIICCTBJIATh TMPOSKTHYI M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJTBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yJabTaThl OCBOSHHUS MPOrpaMMbl YU4eOHOTO IpeaMeTra
«MartemaTuka» XapaKTepU3yIOTCA OBJIaJICHHUEM YHUBEPCaATbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
OelcmBUAMU, YHUBEPCAIbHLIMU PecYIAMUBHbIMU OeUCEUSIMU.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmaus, obecneyusarom
Gdopmuposanue 6a308blX KOSHUMUBHBLIX NPOYECCO8 0OVUaOWuUxcs (oceoemue
Memo0o08  NO3HAHUSL  OKpYJcawue2o  mMupa,  NHpuUMeHeHue  JI02UYEeCKUX,
Uccie008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBblesiornyeckue1eiC TBUS :

e BBIIBJIITH U XapaKTEPU30BaTh CYIIECTBEHHBIE MTPU3HAKM MAaTeMaTUUECKUX
O0OBEKTOB, TOHSATHHA, OTHOIICHWH MEXIy MOHATHAMH; (HOPMYIHpPOBATH
ompeieieHUs]  TOHSATUM; yCTAHABIMBATh  CYIIECTBEHHBIM  MpPHU3HAK
KiIaccu(UKaIi, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
MPOBOJUMOIO aHAJIN3a;

e BOCHpPHHUMATH, (OPMYJIUPOBATH M  MPEOOPA30OBBIBATH  CYXKICHUS:
YTBEPJAUTEIbHBIE W OTPUIATENIbHBIC, €IMHUYHBIC, YaCTHBIE MU OOIIUE;
YCIIOBHBIC;

e BBUIBJITH  MaTeéMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTuBopeursi B (akTax, JaHHBIX, HAOIIOACHUSIX M YTBEPKIACHUSX;



npeajiaraTb ~ KpUTEpUM  JJIsL  BBISIBJICHUS ~ 3aKOHOMEpPHOCTEM U
[IPOTUBOPEUHNIL;

e JieNaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOI'O), BHICTpAaUBaTh apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0® penieHUs yuyeOHOM 3ajauu (CpaBHUBATH HECKOJBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBblenccienoBarenbckmneieicTBUs:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, NpodIeMy,
yCTaHABIMBaTh HMCKOMOE MW  JaHHOe, (opMuUpOBaTH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4YEeCKOro
0o0BbEeKTa, SBJIEHUSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXAY
00BEKTaMHU, SIBIICHUSIMU, IPOLIECCAMU;

e CaMOCTOSITENBHO (HOPMYIMPOBATH 0OOOILEHUS U BBIBOJIBI IO PE3yJIbTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEOBAHUSA, OLICHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOLECCA, a TAKKE BBIIBUIAThH
IPEIIIONIOKEHUSA O €r0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

e BBUIBJIATH JeUUUTH UH(POpPMALUM, AHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BONPOC U IS PELICHMS 3a]a4H;

e BbHIOMpaTh HMHQOPMAIMIO U3  HMCTOYHMKOB  pA3IMYHBIX  THIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMALUIO
pa3IUYHBIX BUIOB U (JOPM IIPEACTABIICHHUS;

e CTPYKTYypUpPOBaTh MH(POpPMAIMIO, IPEACTABIATh €€ B pa3iIndHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmanuu o CaMOCTOATEIILHO
c(OpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvhvle KOMMYHUKAmMueHwvle  Oelicmeus, o0becneuusarom

cpopmMupo8aHHoCcms CoOyUanIbHbIX HABLIKOE 00YYAIOUUXC.

Oo0menne:



BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pPE3yJIbTaT;

B X0JIe 00CYXIEHUS 3a/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIa€MOM TEMBI,
npo0OJieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HALIEJICHHBIE HA MTOUCK
pElIEHNs; CONOCTABIATh CBOM CYXKIEHHUS C CYXKICHHSIMU JPYTUX
YYaCTHUKOB JMaJiora, OOHApYKMBaTh pa3ju4yve M CXOACTBO MO3HIMI; B
KOppEKTHOU (hopme GOpMyITUPOBATH PA3HOIIIACHS, CBOU BO3PAKEHUS;
OPEACTABIATh  PE3yNbTaThl  pElIEHHs  3aJauyd,  OJKCIEPHMEHTA,
UCCIIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIIJIEHUS C YYETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHun4ecTBo:

3)

NOHMMAaTh W UCIOJIb30BaTh  NPEUMYIIECTBA  KOMAHAHOW W
WHIAUBUAYaTLHON paOOTHI MPU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 000011aTh MHEHHS HECKOIBKHX JIIOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH s, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBD» W WHBIC); BBINOJHITH CBOIO YacTb paboOTHl U
KOODJMHUPOBATh CBOW JCHCTBHS C JAPYrUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBAHHBIM YYaCTHUKAMH B3aMOICHCTBHSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gdopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.

Camoopranusanus:

COCTaBIIATH IJIaH, aliTOPUTM PEIEHUs 3aJlayH, BHIOUPATh CIIOCO0 PEIICHHS C
y4E€TOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOPMAITIH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMH II03HABaTEIbHOW pedlIeKCMu Kak OCO3HAHMS
COBEPIIAEMBIX JAECUCTBHM W MBICIUTEIBHBIX IPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTpPOJII TIpoliecca H
pe3ysbTaTa peluieHus MaTeEMaTUIeCKOM 3a1a4u;

NPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSATENBbCTB, JAaHHBIX, HAMICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OLCHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

YurtaTh U CTPOUTH TAOIUIIBI U AUATPAMMBI.

OnepupoBaTh  MOHATHSIMH:  CcpeaHee  apuMeTHYecKoe,  MeAHuaHa,
HaunOoJblee, HANMEHBIIIEe 3HAUCHUE, pa3Max MAacCHUBa YHCIOBBIX JIaHHBIX.

OnepupoBaTh TOHATUSMU: CIIY9alHBIM DKCIEPUMEHT (OMBIT) U CIIydailHOE
COOBITHE, DJIEMEHTAPHOE COOBITHE (DJIEMEHTapHbIM KCXOJ) CIY4aHOrO OIbITa;
HaXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOKHBIMH CITyYaHBIMU COOBITHSIMU,
HaXOJIWTh W CpPaBHUBATh BEPOSITHOCTH COOBITUH B W3YYCHHBIX CIIy4alHBIX
IKCIIEPUMEHTAX.

Haxomute ® QopmyaupoBaTh COOBITHSA: TIepeceYeHHe W OOBbeIUHCHHE
TaHHBIX  COOBITHIA, COOBITHE, TIPOTHUBOMOJOXKHOE JTaHHOMY  COOBITHIO;
HOJIB30BAThCS uarpaMMamu Oisiepa U (GopMysioN CI0KeHUs! BEPOSITHOCTEH IMpH
pellIeHnH 3a/auy.

OnepupoBaTh MOHATHUSMHU: YCIOBHAsi BEPOSATHOCTb, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOSITHOCTH C ITOMOIIBIO NpaBWIa YMHOKEHHUS, C IOMOIIBIO JiepeBa
CJIy4aiiHOT'O OIIBITA.

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

OmnepupoBaTh MOHATUSAMHU: HCHBITAHUE, HE3aBUCUMBIC HCIBITAHUS, CEpUs
UCTBITAHUM, yclexX W HeyJada; HaXOAWTb BEPOSATHOCTU COOBITUH B CEpHUH
HE3aBUCUMBIX UCHBITAHUHN 10 TIEPBOTO YCIEXa; HAXOIUTh BEPOATHOCTH COOBITUH B
cepuM ucnbplTaHui bepHysuuy.

OnepupoBaTh  NOHATUSAMHU:  CllydailHas  BeJIMYUHA,  paclpejesieHue
BEPOSATHOCTEH, AUarpaMma pacipeiesieHusl.

11 KIIACC

CpaBHUBaTh  BEpPOSITHOCTM  3HAUYEHUM  CIy4YallHOW  BEJIMYMHBI 1O
pacnpeeNeHUIO Wi C IOMOIIBIO TUArPaMM.

OnepupoBaTh MOHATUEM MATEMATUYECKOT'O OKHUJIAHUS; IPUBOJUTH MPUMEDHI,
KaK MPHUMEHAECTCS MATEMATHYECKOE OXKHJIAHUE CIyYallHOM BEJIMYMHBI HAXOIAUTH
MAaTEMaTHYECKOE OXKUJIAHUE 110 JAHHOMY PAaCIpPEACICHHUIO.

Nmets npencraBieHue 0 3aK0He OOJBIINX YHUCEIL.

NmeTp npencraBneHrue 0 HOPMAJIBHOM PACIIPEICICHUN.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N KouunyecTBouacos DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aejioB U (ungposbie)
n/ Bceer KonTtpoabHubiepador IIpakTnyeckuepador
TeMIPOrPaMMblI o0pa3oBaTejbHbIepecypc
1 0 bl bl
bl
[IpencraBnenue qaHHBIX U
1 bel A 4 https://ptlab.mccme.ru/
omHcaTeNbHast CTAaTHCTHKA
CriydaiiHbI€ OIIBITHI M CITy4aiiHbIE
COOBITHS, OTIBITHI C
2 3 1 https://ptlab.mccme.ru/
PaBHOBO3MOKHBIMU JIEMEHTapHBIMU
MCXO/IaMHU
Onepanuu Hag COOBITHAMM,
3 part A . 3 https://ptlab.mccme.ru/
CJI0’KEHUE BEPOSITHOCTEH
YcnoBHas BEpOATHOCTH, ACPEBO
CIIy4aiHOTO OIbITa, (hopMyIIa
4 yaan Gopary 6 1 https://ptlab.mccme.ru/
[IOJIHOW BEPOSITHOCTU U
HE3aBUCUMOCTb COOBITUI
5 DJIEMEHTHIKOMOUHATOPUKH 4 https://ptlab.mccme.ru/
CepuunnocnenoBaTeabHbIXUCTIBITAHU
6 y P A 3 1 https://ptlab.mccme.ru/
CrnyuyaiiHbIEBEIIMUMHBI U
7 i 6 https://ptlab.mccme.ru/
pacripeiesieHus
2 O06o06uieHne n 5 |
cucTeMaTH3alMsI3HaHu|
OBLIEE KOJIMYECTBO YACOB I10 34 ) )
I[TPOI'PAMME




11 KVIACC

N KoanuectBouacos DJIeKTPOHHbIE
[
; HaumeHoBaHuepas3aejioB U (ungpossbie)
n/ Bcer | KonTpoubHbiepado IIpakTnyeckuepado
TEMIIPOrPaMMbI o0pa3oBaTejbHbIepecyp
1 0 ThbI TBI
Chl
| MareMaTnuecKoe0 KU JaHUECTYIAHOMBEIN 4 https://ptlab. mccme.ru
YUHBI
/
5 HHCHePCHf[ Y CTaHIAPTHOE OTKIIOHCHUE 4 : https://ptlab.mccme.ru
CITyJaifHO! BEJINYHHEI )
3 3aKOHOOJIBIIUXIUCET 3 1 1 https://ptlab.mccme.ru
/
4 HenpepbiBHBIECTydallHBICBETMYMHBI ’ https:/ptlab.mccme.ru
(pactipeneneHus ) /
5 HopmansHoepacpeieaeHus 2 1 https://ptlab.mccme.ru
/
6 HOBTOPGHI/IC, 0000111eHHE U CUCTEMATU3aLHs 19 1 https://ptlab.mccme.ru
3HAHUH
/
OBIIEE KOJIMYECTBO YACOB I10 34 2 3




[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne KoaudecTBo4acon

Jarauzyu | DJekTpoHHblenu(poBbLIEOOpPa3OBaTe

Temaypoka Bce | KoHTpoJubHbIE IIpakTUyeckue
eHus JIbHBbIEPeCcypChl

ro padoThI padoTsbI

n/
n

[IpencraBnenue JaHHBIX C
1 MOMOTIBIO TAOIHIL U 1 https://ptlab.mccme.ru/
JMarpamMm

Cpennee apudmeTndeckoe,
MeJInaHa YUCIOBBIX HAOOPOB

Haubonsbiiee n HaumeHblee
3 3HAYEHHUS, Pa3Max YMCIIOBBIX 1 https://ptlab.mccme.ru/
HabopOB

Hucnepcusi, CTaHIapTHOE
4 OTKJIOHEHUE YHCIIOBBIX 1 https://ptlab.mccme.ru/
HaboOpOB

Cny4aliHble SKCIEPUMEHTHI
(OTIBITHI) U CTyYaiiHBIC

5 COOBITHS. 1 https://ptlab.mccme.ru/
DneMeHTapHbIECOOBITUS
(ucxomp)

BepostHOCTB CitydaitHOTO
coObITus. BepostHocTH

6 COOBITHI B OIIBITaxX € 1 https://ptlab.mccme.ru/
PaBHOBO3MOKHBIMHU
QJICMCHTAapHbIMU CO6BITI/I${MI/I




BeposTHOCTE City4aitHOTO

7 coObrtust. [TpakTideckas
pabota
Omneparuu HaJ COOBITHSMU:
epeceueHre, 00beIMHEHNE
8 HIEPECCHICHILE, OOBEANHEHH https://ptlab.mccme.ru/
COOBITHIA, TPOTUBOIIOJIOKHBIC
COOBITHSL.
9 JuarpammbiDiiiepa https://ptlab.mccme.ru/
)
10 OEMyHaCHOX(eHMBepOﬂTHO https://ptlab.mccme.ru/
CTe
11 Y CcnoBHasBEPOSITHOCTD.
12 YMHOKEHUEBEPOSITHOCTEN.
€pEeBOCITY4aTHOTOAKCITE
13 Jlepesociyaiiiorookeriepin https://ptlab.mccme.ru/
eHTa
@opMyIIaroIHONBEPOSITHOCT
14 N py: P https://ptlab.mccme.ru/
dopmyna MnoJHOoU
15 BEPOSITHOCTH. Pelienue
3ajay.
Kontponbnas padorta Ne 11o
16 Teme «BeposaTHOCTh
COOBITHS»
17 KomOuHaTOpHOECTIPAaBUIIOYMH
OKEHHS
18 | IlepectaHoBkH U (haKTOpUAT https://ptlab.mccme.ru/
19 | Ywucnocoyeranuit https://ptlab.mccme.ru/
20 | Tpeyronbauk I[lackans. https://ptlab.mccme.ru/




®opmyna buHoma HeroToHa

CepI/IHHCSaBI/ICI/IMBIXI/ICHBITaH

21 .
niitbepHyIm
Cepust HE3aBUCUMBIX

22 P . https://ptlab.mccme.ru/
HCIIBITAaHHH.
[IpakTrueckas pabota c

23 HCIIOJIb30BaHUEM
AIIEKTPOHHBIX TAOIHUIL

24 | CnyualiHasBeJIUUYKMHA https://ptlab.mccme.ru/
PacrnipenenenneBeposTHOCTE

25 | W https://ptlab.mccme.ru/
JuarpamMmmapacnpeneneHus
CyMMma u npou3sBeeHUE

26 MMa TP A https://ptlab.mccme.ru/
CITyYaifHBIX BETHYUH
CyMMma u npou3sBeeHUE

27 CIIy4alHbIX BEJIMYMH.
Pemrenue 3amgau.
[Ipumepsl pacnpenenenuii, B

28 PHNEDBI Pactiper https://ptlab.mccme.ru/
TOM YHCIIE TEOMETPUIECKOE.
IIpumepsl pacrpeneieHu, B

29 PHMEPBT PACTIPEA https://ptlab.mccme.ru/
TOM 4HClie ONHOMHUAIILHOE
[ToBTOpEHME, 0000IIEHUE 1

30 cucTeMaTH3alis 3HaHUI.
OnwucarenbHasi CTaTUCTUKA.
[ToBTOpEHue, 06001IEeHNE U
CUCTeMAaTH3aIlHsl 3HAaHHA.

31 R https://ptlab.mccme.ru/

CnydaiiHble OTBITHI U
BEPOSITHOCTH CITy4alHbIX




COOBITUI

32

[ToBTOpEHUe, 0600MIICHNE U
cHCTEeMaTH3aIHs
3HaHui.Onepauuu Haj
COOBITHSIMHU

33

HroroBaskoHTpOIbHAAPAOOT
a

34

[ToBTOpEeHuEe, 0600IICHNE U
CUCTEeMaTU3als 3HaHH.
DneMeHTbl KOMOMHATOPUKH,
CepHUH HE3aBUCUMBIX
HUCTIBITAHUH.

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

34




11 KVIACC

Ne KoauuecTtBouacoB
Jarauzy | DjeKkTpoHHbIeHH(pPOBLIEOOPA30
n  Temaypoka Bce Kontpoabusl | IIpakTuyecku
YyeHHust BaTeJIbHbIEpPeCyPChI
/ ero | epaboThbl epadoThbI
n
[ToBTOpenue, o6o0IICHNE,
cucreMmarusanus 3Hanui. CiyyaiiHbie
OTIBITBHI U BEPOSTHOCTH CITyYalHBIX ! https:/ptlab.mccme.ru/
COOBITHH.
[ToBTOpenue, o600IICHNE,
cucreMarusanus 3HaHu. Cepun 1
HE3aBUCHMBIX UCIIBITAHUN
[ToBTOpEeHue, 0600IICHNE,
cucTeMaru3anus sHanuit. Onepanun 1 https://ptlab.mccme.ru/
HaJl COOBITUAMU.
[ToBTOpEeHUE, 0600IICHNE,
CUCTEMaTU3alusl 3HAHUA. DIIEMEHTHI 1
KOMOHWHATOPHUKH.
[Ipumepsl npuMeHeHUs
MaTeMaTHIECKOTO OXKUIaHHUSI 1 https://ptlab.mccme.ru/
(cTpaxoBaHue, JoTepes)
Marematuueckoe 0XUAaHUE CyMMBbI |
CIIy4aifHbIX BEJTMYUH
ﬁiﬁiﬁ;‘ggﬁgﬁgﬁ;“;jw”ereoMeTp“ 1 https://ptlab.mccme.ru/
MatemaTuuecKkoeoKuJaHueONHOMHAT 1




BbHOTOPACIIPE/ICIICHHS

9 Jucnepcust https://ptlab.mccme.ru/
10 | Jlucmepcus u CTaHAAPTHOCOTKIOHEHNWE
1 Jlucniepcuu reoOMeTpU4eCKOro 1
OMHOMHUATBHOTO paclpeaeTIeHUs
[IpakTrueckas pabota c
12 | wWCIONBb30BaHMEM SIIEKTPOHHBIX https://ptlab.mccme.ru/
TabIuI
13 | 3aKkOoHOOJBIIMXYUCEIL. https://ptlab.mccme.ru/
14 Bri6opounsliiMeTo tuccae0BaHUi
[IpakTrueckas pabota c
15 | HWCHoab30BaHUEM DJIEKTPOHHBIX https://ptlab.mccme.ru/
TabJIMIL
16 | HroroBaskoHTpoJbHaspaboTa
[Tpumepsl HENPEPHIBHBIX CIYYANHBIX
17 | BemuunH. OYHKUMS IUIOTHOCTH https://ptlab.mccme.ru/
pacrpeneneHusl.
18 PaBI:IOMCpHOC pacripeielieHue U ero
CBOWCTBA
3amauu, MPUBOIAIINE K HOPMATbHOMY
jg | PacmpexencHmio. ®YHKIMSA IOTHOCTH https://ptlab.mccme.ru/
Y CBOWCTBA HOPMAJILHOTO
pacrpenesieHus
[MpakTHueckas padoTa c
20 | WCMOJIB30BAHUEM DIIEKTPOHHBIX https://ptlab.mccme.ru/
TabmuI
21 | IloBTopenue, 06001IeHNE U




CHCTeMaTHU3allus 3HaHUH.
[IpencraBienune JaHHBIX C TOMOIIBIO
TaOJHI] U IHarpamMM.

22

[ToBTOpenue, 06o0IICHNE U
cucTeMaTu3anys 3HaHuH.
OmnucarenbHasICTaTUCTUKA

23

[ToBTOpeHue, 0600IICHNE U
cucreMaru3anys 3HaHuiA. OTBITHI C
PaBHOBO3MOKHBIMH JJIEMEHTAPHBIMU
COOBITHUSIMH

https://ptlab.mccme.ru/

24

[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaTu3anys 3HaHui. Beranciienne
BEPOSTHOCTEH COOBITHI C
MpUMEHEHHEM (OpMYIIL.

25

[ToBTOpEeHUE, 0600IICHNE 1
cHCTeMaTH3alus 3HaHui. Berauciaenne
BEPOSTHOCTEH COOBITHIA C
MIPUMEHEHHEM IrpadUIECKUX METOJIOB
(koopHATHAS MIPsSMast)

https://ptlab.mccme.ru/
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[ToBTOpEeHME, 0600IICHNE 1
cucTeMartu3anus 3HaHuil. Berancnenue
BEPOSTHOCTEH COOBITHIA C
MIPUMEHEHHEM I'papUuecKux METOJ0B

(nepeBo)
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[ToBTOpEHUE, 000OIICHNE 1
cUcTeMaTu3alys 3HaHuii. Beranucnenue
BEPOSITHOCTEH COOBITHII C
MpUMEHEHHEM IpaUuecKux MeTOI0B
(nmarpamma Ditnepa)

https://ptlab.mccme.ru/
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[ToBTOpEHUE, 0600MICHNE U
cUCTeMaTU3alus 3HaHUi. Beruucnenue
BEPOSTHOCTEH COOBITHI C
npuMeHeHHEeM (HOopMyIT U TpaduIecKuX
METO/I0B (KOOpAMHATHAs MpsMas,
JiepeBo, nuarpaMmma Jisepa)

https://ptlab.mccme.ru/
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[ToBTOpenue, 0600IICHNE U
CUCTEeMaTU3als 3HaHH.
Crny4yaiiHbI€BEIMYNHBI.

30

[ToBTOpEeHUE, 0600IIEHNE 1
CHCTEeMaTH3aIus 3HAaHUH.
Cny4aliHbIEBEJTMYMHBI 1
pacrpeeneHus

https://ptlab.mccme.ru/
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[ToBTOpEeHUE, 0600IIEHNE 1
CHCTEeMaTH3aIus 3HaHUH.
MaremaTrnuecKoeo KuagaHueCTyqaitHO M
BEJIUYMHBI

https://ptlab.mccme.ru/
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[ToBTOpEeHUE, 0600IICHNE 1
CUCTeMAaTH3alHsl 3HAaHHH.
Marematuueckoe OXugaHue
Cly4yaiiHOU BelnuyuHbl. Pemenue
3a/ad.

33

HroroBasikoHTpobHasipaboTa

https://ptlab.mccme.ru/

34

IToBTOpEHUE, 000OIICHNE 1
cucremaTusanus 3HaHu. OyHKIHs
MJIOTHOCTU U CBOMCTBA HOPMAJIbHOTO
pacrpeneneHust

OBIIEE KOJIMYECTBO YACOB I1O

34




[TPOTPAMME




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

* Maremaruka: anrebpa v Hauajga MaTeMaTUYECKOTO aHAIM3a, TEOMETPUS.
Anrebpa u Hauana MaremaTudeckoro ananusza, 10, 11 kinaccsl/ Konsirun FO.M.,
Anumos 1. A., TkaueBa M.B. u apyrue, AKIIMOHEpHOE OOIIECTBO

«M3narensctBO «IIpocBemenne», 2021r.

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

BepositHocTs B mikodie. https://ptlab.mccme.ru/

Tropun FO. H., MakapoB A. A., Beicoukuii 1. P., Amenko W. B. Teopus
BEPOATHOCTEN U CTATHCTHKA. DKCIIEpUMEHTAlIbHOE yueOHoe nocobue s 10 u

11 kmaccoB o01e00pa3oBaTeIbHBIX YUPEKICHUN

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://ptlab.mccme.ru/
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