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Coaepxanne yueoHoro kypca «<AJI'EBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIU3A »
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Yucsia 1 BbIYUCTICHUA
Panmonanbubie yncina. OOBIKHOBEHHBIE U JIECSITUYHBIC APOOHU, MPOLICHTHI,
OeckoHeuHble nepuoanyueckue apodu. Ilpumenenune apoOelt U MPOUEHTOB IS
peLIeHUs NMPUKIAAHBIX 3a1a4 U3 Pa3JIMYHbIX OTPACIICU 3HAHUN U PEAIbHOMN KU3HU.

JlelicTBuTenbHbIE 4YHMCHa. PalMoHanbHbIE U HUPPALMOHAIBHBIE  YKCIA.
ApudmeTndyeckue  onepanuu ¢ JCUCTBUTEIBLHBIMU  4uciIaMud.  Mojyib
JIEUCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnukéHHbIC BBIYMCICHUS, MMPABUIIA
OKpYTJICHUS, MPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb ¢ uenbiM TnokazarenemM. bunom Hberotona. Hcenosb3zoBanue
noaxoAsIed GopMbl 3aMUCH AECHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TTPAKTUUECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmeTndecknii KOpeHb HATYypaIbHON CTETIEHH B €T0 CBOMCTBRA.

CreneHb C palMOHAIBHBIM TOKa3aTeJeM U €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudm uymcna. CpoiictBa norapudma. JlecaTuuHsie M HaTypajibHbIC
JorapuMebl.

CuHyc, KOCHHYC, TAaHT'€HC, KOTAHI'€HC YKMCJIOBOTO aprymMeHTa. ApKCHHYC,
APKKOCUHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs1 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE TIpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHsI W YypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METOBI PEIICHUS IENbIX U APOOHO-PAIMOHAIIBHBIX YPaBHEHUN U
HEpaBEHCTB. MHOrO4YJICHBl OT OJHOW MNEpeMEHHOMW. JleJeHue MHOrodjieHa Ha
MHOTOYJIEH ¢ ocTaTkoM. Teopema bezy. MHorouieHs! ¢ 1ieinpiMu Ko3hGUIMeHTamu.
Teopema Buera.

[IpeoOGpa3zoBaHus YUCIOBBIX BRIPAKECHHM, CONEPKAIINX CTETICHH U KOPHH.

HppaunonansHbie YpaBHEHUS. OcHOBHbIE METO/IbI peleHus
WPPALHOHAIBHBIX YPAaBHECHUM.

[lokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PEIICHHS TOKAa3aTeIbHBIX

YPaBHEHUMN.
[IpeoGpazoBanre BeIpaKEHUH, COAEPIKAMUX JTOTAPUPMBL
Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METO]IbI pEIICHHS

JTorapuMUYECKUX YpaBHECHUH.



OcHOBHbIE TPUTOHOMETPUUYECKUE bopmyIbL. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKECHUM. PellieHne TpUroHOMETpUIECKUX YPAaBHEHUM.

Pemienue cucrteM JIMHEWHBIX YpaBHEHHMW. Marpuia CUCTEMbI JMHEUHBIX
ypaBHeHu. OnpeaeauTens MaTPUIIbl 2X2, er0 FTeOMETPUYECKUN CMBICI U CBOMCTBA,
BBIYMCIIEHUE €T0 3HAYEHUs, NPUMEHEHUE OINPENCIUTENS I PEIICHUS CHCTEMBI
JIMHEMHBIX ypaBHEHUU. PellleHWe NPUKIAaIHBIX 3a4a4 C IIOMOIIBI) CHUCTEMBI
JIMHENHBIX ypaBHEHUU. VccaenoBanue noCTpOCHHONM MOJEIN ¢ IIOMOLIBIO MaTPUIL
U OIIPEIEIIUTEIIEH.

IlocTpoeHne MaTeMaTUYECKUX MOJENEN peanbHOM CUTyallUd C IMOMOUIBIO
YpaBHEHUW W HepaBeHCTB. lIprMeHeHHE ypaBHEHHMII M HEPABEHCTB K PELIECHUIO
MaTEeMaTUYECKUX 3aJ1ay U 3a71a4 U3 pa3IMYHbIX 00J1acTeN HAYKH U peabHON )KU3HU.

DYyHKIUH U IPAPUKHU

OyHKIMA, crnocoObl 3agaHus (QyHkuuU. B3aumMHO o0paTHble (QYHKIHH.
Komnozunust ¢yukmuit. I'papuk dyHkiuu. DneMmeHTapHble TpeoOdpa3zoBaHUs
rpadukoB ¢ yHKIIHA.

OO6nactp ompeneneHuss ¥ MHOKECTBO 3HaueHui ynkuuu. Hymu ¢yHkmum.
[IpomesxkyTku 3HakonocTostHCTBA. UETHbIie 1 HeuéTHble GpyHKUMU. [lepuognueckue
¢ynakiuu. TIpoMeXxyTKM MOHOTOHHOCTH (PYHKIIMM. MaKCUMyMbl U MHUHHUMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbIlee 3Ha4eHUs] QYHKIKUU HA TPOMEKYTKE.

JluneitHasi, KBaJpaTU4Has ¥ APOOHO-TMHEWHAs (QYHKIMHU. DJIeMEHTapHOe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HATypaJIbHBIM U IIEJIBIM TIoKa3ateneM. E€ cBoiicTBa u
rpaduxk. CBoiicTBa u rpaduk KOpHS N-0ii CTEMEHU KaK PyHKIIMKU 0OOpaTHOU CTENEeHU
C HATypaJIbHbIM IOKAa3aTEJIEM.

ITokazarenbHast u jorapudmudeckas (yHKIIMH, WX CBOWCTBA W TpaduKH.
Hcnons3oBanue rpadukoB GyHKIMHA 715 PEIICHUS YPaBHCHH.

TpuroHomeTpuyeckasi OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUH YHCIIOBOTO apryMEHTa.

QOyHKIMOHAIBHBIE 3aBUCUMOCTH B DPEAIbHBIX IPOLECCAX U SBICHUSAX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hayana maTteMmaTH4ecKoro aHajausa

ITocnenoBaTeABLHOCTH, CIIOCOOBI 3aJaHUsA IIOCJIeNOBaTeNbHOCTEH. MeTon
MaTeMaTH4eCKON MHAYKIHA. MOHOTOHHBIE M OTPAaHUYEHHBIE I10CJIEI0BATEIBHOCTH.
HcToprss BO3HMKHOBEHMSI MaTEMaTUYECKOTO aHajiu3a Kak aHajlin3a OECKOHEYHO
MaJbIX.

ApudmeTtnueckas U reoMeTpuyeckas mporpeccuu. beckoneuno yoObiBaromias
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YOBIBAIOIICH T'€OMETPHUYECKON
nporpeccud. JIMHENHbIN U SKCIOHEHIIUAIBHBIN pocT. Yucno e. DopMyrna ClI0KHbIX



IpOLEHTOB. Hcnonp30BaHWe MNpPOrpeccud Uil pPEUICHHUS pealbHBIX 3aaad
IIPUKJIAHOTO XapaKTepa.

HenpepbiBHbIE (yHKIMH W UX CBOMCTBAa. Touku pa3pbiBa. ACHMITOTHI
rpadgukoB QyHknui. CBoiicTBa (yHKUMN HENpephIBHBIX Ha OTpe3ke. Meton
VHTEPBAJIOB [UJI pELICHUs HEpPaBeHCTB. IIpuMeHEHHE CBOMCTB HENPEPBIBHBIX
GyHKUMN 111 petieHus 3a1ay.

IlepBas u Bropas npon3BoHbie PyHKIMU. OnpeneneHue, TeoOMeTpUUEeCKUil 1
(du3nyUecKuii cMbICT MPOU3BOIHON. YpaBHEHHE KacaTeNbHOU K rpaduKy (QyHKIHH.

[IpousBonHbIE  BJEMEHTAPHBIX  (YHKIUH. IIpousBogHass  CyMMBbl,
POU3BEICHMS], YACTHOTO U KOMIO3UIIUU (DYHKIUH.

MHosxecTBA U JIOTHKA

MHoKecTBO, OIlepaluyd HaJ MHOMKECTBAMU M HUX CBOMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMmeHeHHMEe TEOPETHMKO-MHOXKECTBEHHOTO —ammapara s
ONMCAaHUS pPEaJbHBIX IIPOLIECCOB M SBJICHUW, IIPU PELIEHUM 3a1ad W3 JAPYIUX
y4eOHBIX TPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MAaTEMaTHMYECKOTrO OOBEKTa, CJIEICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.
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Yuci1a ¥ BBIYUCTICHUA

Harypanbubie u nensie yncna. [I[puMeHeHre NpU3HAKOB JEIMMOCTH ILEJIbIX
guces, HauOoypmmi oOumuid nenurens (manee — HOJl) m Hammenbiee oOriee
kpatHoe (nanee — HOK), octatkoB nmo moayito, anroputMa EBkiauaa i pereHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcubie uucma. AnreOpawdeckass W TpUTOHOMETpUYecKass (HOpPMbI
3aMCH KOMIUIEKCHOTO YHcla. ApUPMETHUYECKHE OMeparuud C KOMIIJIEKCHBIMU
yuciamu. M3o0paxeHne KOMIUIEKCHBIX YHCENI HAa KOOPAWHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn M3 KOMIUIEKCHOrO yucia. [IpumeneHue
KOMITJIEKCHBIX YHCEN IS pelIeHus] (PU3HUECKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUs] 1 HEPABEHCTBA

CucTtema 1 COBOKYITHOCTh YPaBHEHHI U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI
U CUCTEMBI-CIIECTBUSI. PABHOCHIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  ypaBHEHHW C  TTOMOIIBIO
TPUTOHOMETPUUYECKOUN OKPYKHOCTHU. PellieHne TpUroHoMeTpuYeCKUX HEPABEHCTB.

OCHOBHbIE METOAbl PEIICHHUA TOKA3aTeNbHBIX U  JOrapupMHUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPALIMOHAIBHBIX HEPABEHCTB.



OCHOBHBIE METO/Ibl PEIICHHUS CHUCTEM M COBOKYIHOCTEH pallMOHAIIBHBIX,
UppAIMOHAIBHBIX, MOKA3aTEIbHBIX U JOTAPU(DMUUECKUX YPABHEHUM.

VYpaBHeHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamu.

[IpuMeHeHue ypaBHEHU, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMAaTHUYECKUX
3a/lay M 3a/1a4y U3 pa3lInyHbIX 00JacTel HAYKH U peajibHOM KU3HU, HHTEPIPETALIHS
MOJIYYEHHBIX PE3YyJIbTaTOB.

DYyHKIUH U IPAPUKHU

I'paduk kommoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl YpaBHCHHHN U
HEPABEHCTB Ha KOOPAMHATHOM MIOCKOCTH.

Tpuronomerpuyeckue GyHKIIMH, UX CBOMCTBA U rpaduKH.

I'paduueckrie MeToanpl pelIeHUs ypaBHEHHH W HepaBeHCTB. [ 'paduueckue
METO/]Ibl peLIeHUs 3a/1a4 C MapaMeTpaMHu.

Ucnonb3oBanue rpadukoB (QyHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpbIE BO3HHMKAIOT NP PEIICHUM 3aJlady U3 JIPYrux y4eOHBIX
IPEAMETOB U PEATHHOM JKU3HHU.

Havyasna MaTemMaTH4yecKoro anajiusa

[IpuMeHeHUe MPOU3BOIHON K HCCIIeA0BaHUIO (QYHKIIMH Ha MOHOTOHHOCTHh U
sKCTpeMyMbl. HaxoxieHre HanOoIbIIero 1 HAMMEHBIIEr0 3HAYCHU N HETPEPBIBHON
(GYHKIIMU Ha OTpE3KeE.

[IpuMeHeHne NPOU3BOAHON [JI1 HAXOXACHUS HAWJIy4llero pELICHUs B
OPUKIAOHBIX 3a]ayax, s ONpPENENIeHHs CKOPOCTH W YCKOpPEHHs IIpoliecca,
3a1aHHOTO (HOPMYJION MJIH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBOOOpa3HbIX. I[lepBooOpazHbie
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpan. ['eomerpudeckuii CMbICI HHTETpaJIa. BeiunciaeHne onpenaeaéHHoro
uHTerpana o gopmyne Hetotona-JIeiOnua.

[Ipumenenue uHTETpana IJs HAXOXKACHUS IUIOMIAACH IUIOCKUX (QUryp |
00BbEMOB T€OMETPUUYECKHUX TEIL.

[Tpumepst pemenuit auddepeHmaibHbIX ypaBHeHUH. MaTemaTudyeckoe
MOJICIMPOBAHUE PEAIBHBIX TPOIECCOB C TOMOIIBI0  Au(hepeHITUATBHBIX
YPaBHEHUN.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBIM VYPOBEHL) HA VYPOBHE CPEJJHEI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpazkIaHCKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKIAHCKOM MO3ZUIIMU 00YUaIOIIETroCs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA, MPEJICTABIIEHHE O MATEMATUIECKHUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBICHHH, MPOIEAYp
TPOXKJIAHCKOTO  oOmiectBa  (BBIOOpHI,  OMpPOCHI U JPyroe), yMeHHue
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh POCCHUICKON T'PAXKIAHCKON HICHTUYHOCTH, YBAKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTMKEHMA B JPYTrUX HayKax, TEXHOJOTHsX, cdepax
HKOHOMMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSI:

OCO3HAHME JYXOBHBIX IIEHHOCTEH pPOCCHUICKOro Haponaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEACHHS, CBA3aHHOTO C MPAKTUYECKUM
NIPUMEHEHHEM JIOCTHKEHUN HAYKH U ACSTENbHOCTHIO YIYEHOTO, OCO3HAHUE JINYHOTO
BKJIJ]a B IOCTPOCHUE YCTONYUBOTO OYIyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS

ACTETHUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAs 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1a4, pEIIEHUN, PACCYKICHHUH, BOCIPHUMYNBOCTD K
MaTeMaTU4YEeCKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;

5) pu3uveckoro BOCIUTAHUS:

chOpPMHPOBAHHOCTh yYMEHHS TMPHUMEHSATh MAaTeMaTUYeCKUe 3HAHUS B
WHTEpEcax 3J0pOBOro M 6e30macHOro o0pa3a >KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3J0pPOBbIO (3I0POBOC IHUTAaHHE, COATAHCHPOBAHHBIA PEKHUM 3aHATUU H
OTIbIXa, peryispHas (GU3uvecKass aKTUBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPy10BOTr0 BOCTIMTAHUS

TOTOBHOCTh K TPYyAY, OCO3HAHHUE LIEHHOCTH TPYJIONIO0OUs, HWHTEpeC K
paznuuHbiM  cepam  NPodEeCCHOHANIBHOM  AESATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW MU e€ NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOP



Oynymieit mnpodeccun U peanu3oBbIBaTH COOCTBEHHBIC >KU3HEHHBIC IUJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTH4ecKoMy  OOpa3OBaHHIO |
caMOOOpa30BaHUI0 Ha MPOTSHKEHUM BCEH JKU3HU, TOTOBHOCTh K aKTHBHOMY
YYACTHUIO B PEIICHUH MPAKTUYCCKUX 33]1a4 MAaTEMaTHICCKON HAIPaBICHHOCTH;

7) IKOJIOrH4€CKOr0 BOCIIMTAHMS

c(OPMUPOBAHHOCTh  IKOJOTHYCCKOW  KYJIbTYpbl, TOHHMAHUEC BIUSHUS
COLIMAIbHO-DKOHOMUYECKUX TPOIIECCOB Ha COCTOSHHE HMPUPOTHOW U COIMAIBLHOM
Cpelbl, 0OCO3HaHHUE TIO0ATBHOTO XapaKTepa dKOJOTHUYECKUX MPOOIeM, OPUCHTAITIS
Ha TPUMCHEHHE MaTeMAaTHYCCKUX 3HAHWW I pelieHWs 3aaad B o0jacTu
OKpy’)KaroIllleld Ccpenpbl, IUIAHHPOBAHHWE ITOCTYIKOB M OICHKH HX BO3MOXKHBIX
TIOCIICJICTBUH JJISI OKPY)KAIOIICH CPEeIbI;

8) HeHHOCTH HAYYHOI'0 MO3HAHWS

c(OPMHUPOBAHHOCTh MHPOBO33PECHHSI, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIIECTBEHHOM MPAKTHKH, TOHUMAaHUE MaTEMATHIECKOM
HAYKH Kak cepbl YeIIOBEYECKOU JACSITEIbHOCTH, TAMOB €€ Pa3BUTHS M 3HAYUMOCTH
JUTS. Pa3BUTHS I[IMBUIIM3AIINN, OBJIAJICHUC SI3bIKOM MAaTEMaTHKH M MaTeMaTHYECKOM
KyJIbTYPO# KaK CpeJCTBOM ITO3HAHUS MHPA, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO
U MCCIICI0BATENBCKYIO ICATEIBHOCTh HHAUBUAYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

Ba3oBble JJoruyecKkue JelcTBUA:

BBISIBIIATH U XAPAaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKH MAaTEMAaTHYECKHX
OOBEKTOB, TIOHATHUM, OTHOLICHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpEJICIICHHSI TIOHSATUN, YCTaHABIUBAThH CYIIECTBEHHBIM MPU3HAK KiIacCU(pUKAIINH,
OCHOBaHHUS JI71s1 0000IICHHS U CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAIHN3a;

BOCIPUHMMATh,  (OPMYJIUPOBATH W  MPeoOpa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPECUUS
B (akrTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKICHUSAX, MpeIjaratb KpUTCPHUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JeJaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKIIFOUYEHHUI IO aHAJIOTUU;

IIPOBOAUTH CAMOCTOSITEIBHO JOKA3aTEJIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTUBHOTO), BHICTPAUBAThH APTYMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;



BbIOMpaTh crnoco® pemeHus Y4eOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BapUAHTOB pELIEHUs, BBIOMpATh HanboJee NOAXOIAIIUN C YUETOM CAMOCTOSTENBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrble ucciienoBarebCKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHI KakK MCCIEI0BATEIbCKUNA HHCTPYMEHT IO3HAHMS,
GopMynupoBaTh  BOIPOCH,  (QUKCHUpYIOIIME  MPOTHUBOpEUHE,  Mpodiemy,
yCTaHABIMBATh UCKOMOE M JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIMI0, MHEHHUE;

IPOBOAUTH CAMOCTOATENBHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEeI0BaHUE
[0 YCTAaHOBJIEHUIO OCOOEHHOCTEW MaTeMaTUYecKOro o0ObEKTa, sIBJICHHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX1y 00BEKTaMHU, SIBICHUSIMH, TIPOLECCAMU;

CaMOCTOATENHHO (OPMYIHPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yibTaTam
OPOBEAEHHOTO  HAOIOJEHUs, MCCIEOBaHUS, OLEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3UPOBATH BO3MOXKHOE PAa3BUTHE IIPOIIECCa, a TaKKe BbBIABUTATH
NPENOJIOKEHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ undopmanmeii:

BBISBJIATH JAePUIUTH MHDOpPMAIUMKU, TAaHHBIX, HEOOXOJUMBIX NJIsi OTBETa Ha
BOIIPOC U JUIS PELICHMS 3a]a4H;

BBIOMpPATh MH(GOPMALIMIO U3 UCTOUHUKOB PA3IIMYHBIX THUIIOB, aHAJIM3UPOBATS,
CUCTEMAaTU3UPOBATh U UHTEPIPETUPOBATH HH(POPMALIUIO PA3INYHBIX BUJIOB U (hOpM
IIPEJCTaBICHHUS;

CTPYKTYpUpPOBaTh MH(GOPMALMIO, MPEJICTaBIATh €€ B PA3IUUYHBIX (QopMmax,
WJUTFOCTPUPOBATH TPpaPUUCCKH;

OLICHMBATh HaAEKHOCTh uHpOopMaLuU 1o CaMOCTOSITEIIbHO
c(OpMYITUPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBeEpPCAJIbHbIE yUeOHbIe TelCTBUSA

OO1enue:

BOCIIPUHUMATH U ()OPMYJIUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBHIMU H
HETISIMH OOIIEHUS, SCHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX
W TIMChbMEHHBIX TEKCTaxX, JlaBaTh IIOSICHEHUS 110 XOJy peIIeHus 3a7ayu,
KOMMEHTHPOBATH MOJIYUYCHHBIN PEe3ybTarT;

B X0j/ic OOCYXXJIEHHUS 3aJlaBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOM TEMBbI,
nmpoOJieMBl, pelracMoi 3aJadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC Ha TIOHMCK
pEIlIeHUs, COTMOCTABISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jdyMde U CXOJICTBO IO3HUIIMM, B KOPPEKTHOH (opme
dbopMyTHUpOBaTh pa3HOIIACHSI, CBOU BO3PAKCHUS,



MIPEACTABIATh PE3YNbTAThl PEUICHUS 3a/1a4, SKCIIEPUMEHTA, UCCIEIO0BAaHNUS,
MIPOEKTa, CaMOCTOATEIBHO BBIOMpPATH (OpMAT BBICTYIUIEHHUA C Y4ETOM 3a7ad
MPE3EHTAlMU U OCOOEHHOCTEN ayAUTOPUHU.

PeryisiTuBHBIe YHHBeEpPCAJbHbIE YUeOHbIE IeiiCTBUS

Camoopranu3anus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHUS 3a]a4H, BEIOUPATh CIIOCOO PEIIeHus C
y4ETOM UMEIOIINXCS PECYpCOB B COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUH C Y4ETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, YMOLUMOHAJIBbHbII HHTE/JIEKT:

BIAJIETh  HABBIKAMHU  TO3HABaTENbHOW  pedrekcun Kak  OCO3HAaHUSA
COBEPIIAEMbIX JICHCTBHA M MBICIIUTEIBHBIX MPOIECCOB, UX PE3yJbTAaTOB, BIAJCTh
criocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIS TMpoliecca W pe3yibTrara peuieHHs
MaTeMaTUYEeCKOW 3a/1a4H;

NPEIBHICTh TPYIHOCTH, KOTOPBIE MOTYT BO3HMKHYTh NIPH PEIICHUU 3aJ1a4H,
BHOCUTBH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JaHHBIX,
HaHJCHHBIX OMINOOK, BBISIBICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTATa 1IN U YCIOBUSAM, OOBSICHATH IPUIHHBI
JTOCTHXKEHUSI WM HEJIOCTHXKEHUS PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAs 1eSITeIbHOCTb:

NOHUMATh M HCIOIB30BaTh MPEUMYIECTBA KOMAHAHONW U WHAMBUAYAJIbHOM
paboThl mMpU peHieHUH Y4YeOHBIX 3aja4, MPUHUMATH 1€Jb COBMECTHOM
JESTENbHOCTH, TUIAHHUPOBATH OPraHU3AIMI0 COBMECTHOW paboThl, pacmlpeneisiTh
BUJIBI pabOT, IOrOBapUBATHCS, 00CYKIATh MPOIECC U Pe3yJIbTaT pabOThI, 00001I1aTh
MHEHHS HECKOJIbKUX JIFOICH;

y4acTBOBATh B TPYIIOBBIX GopMax paboThl (0OCYKIeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BHITIOIHATH CBOIO YaCTh pabOThl M KOOPIUHUPOBATH
CBOM JICUCTBHUSI C IPYTUMHU WICHAMH KOMaH/IbI, OIICHUBATh KAYECTBO CBOETO BKJIaa
B 0OmUHA TPOAYKT TIO KpUTEpHUsM, CHOPMYIUPOBAHHBIM  YY9aCTHUKAMU
B3aUMO/JICUCTBUSL.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 10 kjacce 0O0ydarOmIMICA MOJYYUT CIEAYIOIIHE
MPEeIMETHBIE PE3yJbTAaThl TI0 OTACIBHBIM TeMaM pabouyell MpOorpaMMmbl YIeOHOTO
Kypca «Anre0pa 1 Hayajga MaTeMaTHYE€CKOTO aHAJIN3ay:

Ymncsia v BBIYMCICHHS:



CBOOOJHO OINEpPUPOBATh MNOHATHSAMHU: PAlUMOHAIBHOE YHUCIO, OECKOHEYHas
nepuoauyeckas JIpoOb, MPOLEHThI, HPPALMOHATBHOE YHCIO, MHOXECTBA
paLMOHANBHBIX U JEUCTBUTEIIBHBIX YHCEN, MOAYJIb IEHCTBUTEIBHOTO YUCIA;

MPUMEHSITh JIPOOM W TPOLEHTHI JJIsI PEUICHUsS MPUKIATHBIX 3aJad U3
PAa3JIMYHBIX OTPACIIEH 3HAHUU U PEATbHOU )KU3HU;

NPUMEHATH NPUOTUKEHHBIE BBIYUCICHUS, IPABUIIa OKPYTJICHUS, TPUKUIIKY U
OLICHKY p€3y/IbTaTa BbIYMCIICHUM;

CBOOOJHO ONEpUpPOBATh MOHATHEM: CTENEHb C IEJIbIM TOKa3aTeleM,
UCIOJIb30BaTh MOAXOASIIYI0 (OPMY 3alUCH JEHCTBUTEIbHBIX YMCEN ISl PeIICHUS
MPAKTUYECKUX 33/1a4 U MPEJCTABICHUS TaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: ApU(DMETHUECKHI KOPEHb HATypalbHOU
CTEIICHU;

CBOOOJTHO ONEPHUPOBATH MOHSATUEM: CTENEHb C PAIMOHAJIBHBIM MOKa3aTeNeM;

CBOOOJHO OMEpUpOBaTh MOHATHSAMU: Jorapudm uucia, IECATUUYHBIE WU
HATypaJIbHBIC JJOTapU(MBI;

CBOOOJTHO OMEPUPOBATH MOHITHUSAMHU: CHHYC, KOCHHYC, TAHT€HC, KOTAaHTE€HC
YHUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUAMHU: aPKCUHYC, APKKOCHUHYC M apKTAHIE€HC YUCJIOBOrO
apryMeHTa.

YpaBHeHU U HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHSITHSAMHU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPABHEHUS U YPaBHEHUS-CIIEACTBUS, PABHOCUJIbHBIC HEPABEHCTBA,

OPUMEHSTh Pa3IMYHbIE METOJbl PEIICHUS palUOHAIBHBIX UM APOOHO-
pallMOHANBHBIX YpPaBHEHUHM, NIPUMEHATH METOJ HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOJTHO OINEPUPOBATH MOHATUSMH: MHOTOWIEH OT OJHOW IEePEMEHHOM,
MHOTOWIEH C IENBIMU KO PUITMEHTaMU, KOPHU MHOTOYJICHA, TPUMEHSTH JCJICHHUE
MHOIO4WJIEHa Ha MHOIOWIEH C OCTaTKoM, TeopeMy be3dy um Teopemy Buera s
pelIeHus 3a1ay;

CBOOOJHO OMEpHUPOBATh TOHIATHAMHU: CHUCTEMa JIMHEWHBIX YpaBHEHUH,
MaTpula, ONPEACNIHUTENIb MATpUlbl 2 X 2 U €ro TeOMETPUYECKUUA CMBICT,
UCIIOJIb30BaTh CBOMCTBA OMpENENuTeNss 2 X 2 sl BBIUMUCICHHUS €ro 3HA4YeHUs,
MIPUMEHATh OINPEIACINUTENIN JUIsl PELICHWS CUCTEMbl JIMHEWHBIX YPaBHEHUU,
MOJICJIMPOBATH PEAJIBHBIE CUTYyallUd C OMOLIBIO CUCTEMBI JIMHEWHBIX YPABHEHU,
HCCIIEIOBATh IOCTPOCHHBIE MOJEIA C MOMOMIBK0 MAaTPULl U OINPEACIUTENEH,
MHTEPNPETUPOBATH NOJYUYECHHBIN PE3YJIbTAT;

UCIIOJIb30BAaTh CBOMCTBAa JEWCTBUH C KOpPHSAMU JJIsi IpeoOpa3oBaHUs
BBIPAYKECHHUI;
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BBITIOJIHATH MMPEOOPA30BAHMSI YUCIOBBIX BRIPAKEHUH, COEPIKAIINX CTETICHH C
palMoOHAIBHBIM TIOKa3aTelNeM;

UCII0JIb30BaTh CBOMCTBa aorapupMoB JUTSE npeoOpa3zoBaHus
Jorapu()MUYECKUX BHIPAKEHUM;

CBOOOJIHO ONEpUPOBATh MOHSATHUSAMHU: HPPAIMOHAIBHBIC, MOKA3aTENbHBIE U
Jorapu(MUUYECKUE YPAaBHEHUS, HAXOAUTh X PEIICHUS C TIOMOIIBIO PaBHOCHIIBHBIX
MIEPEX0/I0B WU OCYIIECTBIISS IPOBEPKY KOPHEH;

NPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKHE HOPMYIBI I MPeoOpa30OBaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUI;

CBOOO/IHO OMEpUPOBATh TMOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE,
NpUMEHATh  HeoOXoaumble  (QOpPMyYIBl Ui PEIICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHECHHIA;

MOJICIMPOBATh pEAlbHbIE CHUTYalldd Ha S3bIKe alreOpbl, COCTaBIATH
BBIDQKCHUS, YpaBHEHHS, HEPABCHCTBA TI0 YCJIOBUIO 3aJadd, WCCIEA0BaTh
MIOCTPOEHHBIC MOJIETN C MCIIOJIb30BaHUEM amapara aireOpsl.

DOYyHKIUH U TPapuUKH:

CBOOO/IHO ONEPUPOBATH MOHATHAMH: (QYHKIIHSI, CTIOCOOBI 3aMaHus (PYHKIINH,
B3aMMHO OOpaTHble (QYHKIMH, KOMMO3uIuUs GyHKUUNA, Tpadux GyHKIUH,
BBITIOJIHATD JIEMEHTapHbIE peoOpa3zoBaHus rpaukoB GyHKIU;

CcBOOO/IHO OIEpUPOBATh MOHATUSAMU: OOJACTh ONPEIECIECHHUS U MHOYKECTBO
3HaYeHUH QyHKUNHU, HYTH QYHKINUH, IPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOO/IHO ONEpUPOBaTh MOHATHUAMHU: 4YETHBIE W HEYETHblE (YHKIUH,
nepuoanyeckue (QyHKIUHN, TPOMEKYTKH MOHOTOHHOCTH (DYHKLIMU, MAaKCUMYyMBbI U
MUHUMYMBI (YHKIIMH, HauWOOJIbIIeE W HaWMEHbIIee 3HaueHWe (QYHKIMKA Ha
POMEXKYTKE;

CcBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHas (QYHKIUS C HaTypajJbHBIM U
LeJIbIM T0Ka3aTesieM, rpauk CTENeHHOM (YHKLUMU C HATypajJbHBIM M II€JIBIM
nmokazaTesneM, rpaduK KOpHS N-OoMl CTerneHW Kak (DYHKIIMH OOpaTHON CTENEeHH ¢
HaTypaJIbHbIM TTOKa3aTeseM;

ONepUpOBaTh MOHATUSAMU: JIMHEHHAs, KBaJpaTU4Has MU JPOOHO-THHEHHAs
(YHKIMH, BBIMOJIHATH 3JIEMEHTaPHOE UCCIIEIOBAHUE U IOCTPOCHUE UX IPA(PUKOB,;

CcBOOO/IHO ONEpUPOBATh MOHIATHSAMM: IOKa3aTeldbHAass W JIorapupMuueckas
(GyHKIMM, WX CBOWCTBA U TpadUKH, HCIONB30BATh UX TpapuKd IS pPELICHUS
YpPaBHEHUU;

CBOOOIHO OMEpUPOBATh MOHATUSMHU: TPUTOHOMETPHUUYECKAs OKPYKHOCTH,
orpeseseHIe TPUrOHOMETPHUECKUX (QYHKIIUI YUCIOBOTO apryMEHTa;

UCTOJb30BaTh Tpaduku (QYHKIMM A8  HCCIENOBAaHUS MPOLECCOB |
3aBHCHMOCTEW MpU PEHICHUH 3a7ad U3 APYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpaKaTh (OPMyJIaMy 3aBUCHMOCTH MEX/y BEJIMUYNHAMU;
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Hauana maTemaTH4ecKOro aHajimu3a:

CBOOOJHO ONEPUPOBATH MNOHATHIAMHU: apUPMETHUYecKass U TeoMeTphuecKas
nporpeccusi, 06CKOHEUHO yObIBaroOIIasi reoMeTpruecKasl mporpeccus, JTMHEHHbIA U
AKCIIOHEHIMAIBHBIN poCT, (hOpMyJia CIOKHBIX IPOLIEHTOB, UMETh IPE/ICTABIICHUE O
KOHCTaHTE;

UCIIOJIb30BaTh MNPOrPECCUM JI PEUICHUS pealbHbIX 3aJad NPUKIAJTHOTO
Xapakrepa;

CBOOOJTHO ONEPUPOBATH NOHITUSIMU: MOCIEA0BATENLHOCTD, CIIOCOOBI 3aJaHuUs
NOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE W OrPaHUYEHHbIE IOCJIEA0BATEIbHOCTH,
NOHMMATh OCHOBBI 3apOXKJICHHUS MATEMAaTHYECKOTO aHajiu3a Kak aHaiaus3a
OCCKOHEYHO MaJIbIX;

CBOOOJIHO ONIEPUPOBATH MOHITHSIMH: HETIPEPHIBHBIEC (DYHKIIMHU, TOUYKH pa3phiBa
rpaduka GyHKIHUH, ACUMIITOTHI rpaduka QyHKINH;

CBOOOJTHO OMNEPUPOBATH TOHSATHEM: (PYHKIMS, HEMpEpbIBHAsS Ha OTpeE3Ke,
NPUMEHSTh CBOMCTBA HEMIPEPHIBHBIX (PDYHKIIMHA JTsI pEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUAMH: TIEpBasi W BTOpas MPOU3BOJHBIC
dyHKIIMH, KacaTeabHas K rpaduky ¢yHKINH;

BBIYUCIIATh TIPOU3BOJHBIC CYMMBI, TIPOU3BEICHHUS, YACTHOTO M KOMIIO3HUIUH
IBYX (DYHKIIH, 3HATH MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIIUIA;

UCIIOJIb30BaTh T'€OMETPUUYECKUA U (PU3UYECKUN CMBICT TMPOU3BOJHOM IS
pelIeHus 3a1a4.

MHoxecTBa U JIOTHKA:

CBOOOJTHO  OINEpPUPOBATH  TOHATUSAMH: MHOXECTBO, OIEpaluud  Haj
MHO>KECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JUIsl ONUCAHUS peajbHbIX
IIPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 IPYTUX YUYCOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: OIpEICICHHE, Teopema, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTHYECKOTO O0BEKTA, 10KA3aTEIbCTBO, PABHOCUIILHBIC
ypaBHEHUS U HEPABEHCTBA.

K konmy oOyuenuss B 11 kiacce oO0ydaromuics TOJYYHT CIEIYIONUE
IpeIMeTHbIE Pe3yabTaThl MO OTAEIBHBIM TeMaM pabouell mporpaMMmbl yueOHOTro
Kypca «AnreOpa 1 Hayajia MaTEMAaTUYECKOTO aHAIN3a»:

Yuciia 1 BBIYUCICHHA:

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: HATYPAIBbHOE U LIEJI0€ YHCII0, MHOXKECTBA
HATYpaJIbHBIX M LEJIbIX YHCEN, UCIIOJIb30BaTh MPU3HAKU JETMMOCTH LEIbIX YHUCEl,
HO/l u HOK HarypaibHBIX 4HMCeN AJi1 pelIeHUs 3a]ay, NPUMEHSTh aJrOpUTM
EBximna;

CBOOOJHO ONEpPUPOBATH IMOHATUEM OCTaTKa IO MOJIYJI0, 3aluChIBATH
HaTypaJIbHbIC YUCIIa B PA3IMYHBIX TO3UIIMOHHBIX CUCTEMaX CUUCIICHHS;
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CBOOOJHO OMNEpPUPOBATh MOHATUSAMU: KOMILIEKCHOE YHCIO U MHOXECTBO
KOMIUJIEKCHBIX YHUCEJ, MPEICTaBIATh KOMIUIEKCHBIE 4YMCia B alreOpanyeckou u
TPUTOHOMETPUUYECKON (opMe, BBIMONHATh apu(PMETHUECKHE ONEpali ¢ HUMHU U
M300pakaTh HA KOOPJAMHATHOM TIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJHO OMNEpUpPOBATh MOHATUSIMHU: HPPALUOHAIBHBIE, MOKa3aTelIbHbIE U
JorapuMUYECKUe HEpPaBEHCTBA, HAXOAUTh MX PpELIEHUS C  OMOUIBIO
PAaBHOCHJIBHBIX TIEPEXO/IOB;

OCYHIECTBJISITh OTOOp KOpHEW TMpU PpEUIEHUHd TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJTHO OMEpUpPOBaTh TMOHSATUEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
OPUMEHATh  HeoOXoauMmble  (QOPMyNBl IS PEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYITHOCTb YPaBHEHHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIEACTBUS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH pallMOHAJIbHBIX, HPPALMOHAJIBHBIX, TOKAa3aTEIbHbBIX U
norapuMUYECKUX YPABHEHHUM U HEPABEHCTB;

pemarhb palroOHaIbHbIE, UppALMOHAJIbHEIE, MOKa3aTelIbHbIE,
gorapuMUYeCKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPaBEHCTBA,
cozepKale MOIYJIU U IapameTphl;

NPUMEHSTH rpaduyecKre METOJIbI JIJIsl PEeICHUs] YPaBHEHU U HEPAaBEHCTB, a
TaKXe 3a71a4 C IlapaMeTpaMu;

MOJIETUPOBATh pealbHble CHUTYyallMM Ha $3bIKe anreOpbl, COCTABISTH
BBIDAXXCHHMS, YPAaBHEHHUs, HEPABEHCTBA MU HMX CHUCTEMBI II0 YCJIOBHUIO 3aJa4H,
UCCJIEIOBAaTh TOCTPOCHHBIE MOJEIM C HCIOJb30BAHUEM arfmapara anreopsl,
UHTEPIIPETUPOBATH MOJIYUYECHHBIN PE3YJIbTAT.

DOyHKUNM U TPAPUKH:

CTpouTh TpaduKH KOMMOZUIMH (GYHKIUNA C TOMOIIBIO 3JIEMEHTapHOTO
MCCJIEIOBAHUS M CBOWCTB KOMIIO3HUITUH JABYX () YHKIIHIA,

CTPOUTH FTEOMETPUUYECKUE 00Pa3bl ypABHEHHM M HEPABEHCTB Ha KOOPAMHATHON
IIJIOCKOCTH;

CBOOOZHO  OMEpUPOBATH TOHATHAMH: TpaQUKA TPUTOHOMETPUUECKUX
ynKumi;

NPUMEHITh (QYHKIIMU JJIs MOJCTHPOBAHUS W WCCICIOBAHUS PEAbHBIX
IIPOLIECCOB.

Hayajia MaTeMaTH4eCKOI0 aHAJIN3A:

UCII0JIb30BATh IPOU3BOJHYIO JJI UCCIIEIOBAHUS (DYHKIIUM HA MOHOTOHHOCTh
U SKCTPEMYMBI;
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HaXOJUTh HauOOJbIlIEe U HAUMEHBIIIEE 3HAUCHHU (DYHKIIMM HENPEPHIBHOM Ha
OTpE3KE;

WCIIONb30BaTh NPOU3BOAHYIO JUISI HAXOXKIEHUS HAWIy4dllero pELICHHs B
MIPUKJIAJIHBIX, B TOM YHMCJIE COUUATIBHO-O)KOHOMMYECKUX, 3aJ1a4ax, JJIs ONPEICICHUS
CKOPOCTH U YCKOPEHMs Mpoliecca, 3aJaHHOro (hOpMyJI0il Wiu rpauKoMm;

CBOOOJHO OMEepUpOBaTh MOHATUSIMH: TMEpBOOOpa3Has, ONpeneIEHHBIH
UHTErpaj, HaXOJWUTh IEPBOOOpPA3HBIE AIEMEHTAPHBIX (PYHKIMH M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HaXOAMUTh IUIOMIAJAM TIOCKUX (UTYp U 0OBEMBI TE€T C MOMOIIBIO UHTErpalia;

UMETh MPEJCTABICHHE O MaTEMAaTHYECKOM MOJEIUMPOBAHUU HA TPUMEPE
cocTaBiieHUs AU(depeHInanbHbIX YpaBHEHUH;

pemaTe NpUKIAAHBIE 3aJa4d, B TOM YHUCJIE COLHAIBHO-3KOHOMHUYECKOIO U
(u3nyeckoro xapakrepa, CpeCTBAMH MaTeMaTUUYECKOIO aHAJIN3A.
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TemaTnueckoe mianuposanue yueonoro kypca «<AJI'EBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIN3A»

10 KJIACC
KoauuecTBO Yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
n/m NporpaMmbI Bcero | KP 1P o0pa3oBarTe/ibH
ble pecypchbl
MHO0K€eCTBO JEHCTBUTEIBLHBIX YUCE]I.

1 MHorounensl. PaiimonanbHble ypaBHEHUS U 24 Bu6inoreka [IOK
HepaBeHCTBa. CHCTEMBI JIMHEHHBIX https://resh.edu.ru/
YpaBHEHHI

5 Oyukiuu U rpapuku. CrenenHas GyHKIus ¢ 12 Bu6norexa [JOK
[EJTBIM TI0Ka3aTeIeM https.//resh.edu.ru/

3 ApubdmMeTnueckuiit KOpeHb N-0¥ CTETICHHU. 15 Bu6smoreka [OK
I/IppauHOHaanIﬂe YpaBHEHHUS https://resh.edu.ru/

4 [TokazarenwsHas ¢pynkmnus. [lokazaTenpHbIe 10 1 Bu6nuoteka LJOK
ypaBHEHHS https://resh.edu.ru/

5 Jlorapudmudaeckas GyHKITHS. 18 Bu6nuotexa LOK
JlorapuMuuecKue ypaBHEHHS https://resh.edu.ru/

6 TpuroHoMeTpuYECKHE BHIPAKEHUS U 99 Bu6mnuorexa [OK
ypaBHEHHUSI https://resh.edu.ru/

bubanoreka IIOK

7 [TocnenoBaTenbHOCTH U IPOTPECCUHI 10 https://resh.edu.ru/

bubanoreka IIOK

8 HenpepriBabie pyrknuu. [IponsBoanas 20 1 https://resh.edu.ru/

9 [ToBTOpEeHME, 0000IICHNE, CHCTEMATH3 AN 5 Bu6nuorexa [JOK
3HAHUU https://resh.edu.ru/

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 2 0
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11 KJIACC

KoaunuecTBO yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
n/n MPOrpamMMbl Bcero KP P o0pa3oBare/ibH
ble pecypchl
1 HccnenoBanue QyHKIUI C TOMOIIBHIO 99 Bu6imoreka [IOK
HPOM3BOTHOM https://resh.edu.ru/
Bbubaunoreka IIOK
2 [TepBooOpa3Hasi 1 MHTETpaT 12 https://resh.edu.ru/
I'paduku TpUTOHOMETPUUECKUX
3 ¢bynkuuit. TpuroHomerpudeckne 14 bubmorexa LIOK
: https://resh.edu.ru/
HEpPaBEHCTBA
4 I/IppaHHOHaJILHBIe, IIOKa3aTCJIbHBIC U 24 1 Buonuoreka ]_[OK
norapu(pMUUECKHe HEPABEHCTBA https:/resh.edu.ru/
bubaunoreka IIOK
5 KommirekcHrpie uncita 10 https://resh.edu.ru/
bubaunoreka IIOK
6 HarypanbHble u nienplie uncia 10 https://resh.edu.ru/
CucTteMbl palluOHAIbHBIX,
7 HPPAILMOHAILHBIX TOKA3aTENbHbIX U 12 bubmmorexa IIOK
ppatt https://resh.edu.ru/
Jorapu(PMUIECKUX ypaBHEHUN
bubanoreka IIOK
8 3ajiatH ¢ NapaMeTpaMK 16 https://resh.edu.ru/
9 [ToBTOpEeHue, 06006mICHNME, 16 1 Bubmorexa [JOK
CHUCTEMAaTU3aIU 3HAHUUN https://resh.edu.ru/
OBIIEE KOJIMYECTBO HACOB I10 136 5 0
ITPOTPAMME
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Coaep:xanne yueoHnoro kypca «I'EOMETPUS»
kiacc — 10
YPOBEHbB — yenyOieHHbLl

IIpsimble U JIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTEPEOMETpPUU. Touka, TpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsAiTHE 00 aKCHOMAaTUYECKOM TOCTPOEHHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMHOE pacnosiokeHue TMpsSMBIX B NPOCTPAHCTBE: NEPECEKAIOIIUECS,
napajuielbHble W CKpeluBarolmecs npsMbie. [Ipu3Haku CKpenyMBarONIMXCS
npsiMbIX. [lapanienbHOCTh MPSAMBIX M IUIOCKOCTEN B IPOCTPAHCTBE: Mapajlie/IbHbIC
psiMbI€ B IPOCTPAHCTBE, MapalIeIbHOCTh TPEX MPSIMBIX, APATIEIbHOCTh MPSAMOM
u 1iockoctu. [lapamnenbHoe M UEHTPaJbHOE MPOEKTHUPOBAaHUE, H300pakKeHHE
¢uryp. OcCHOBHBIE CBOMCTBa MapauIeNbHOIO MpoeKkTupoBanus. M3o0paxkenue
dburyp B mapamiesbHON MPOSKIHUH. YTJIBI C COHANPABIEHHBIMH CTOPOHAMHM, yTOJ
MEXYy NpsIMbIMU B MpocTpaHcTBe. [lapannenbHOCTh MIOCKOCTEN: MapaijieibHbIC
IJIOCKOCTH, CBOICTBa napaieIbHbIX MJIOCKOCTEHN. [Ipocreitimne
NPOCTPAHCTBEHHbIE (PUTYpbl Ha IUIOCKOCTH: TETpajap, NapaulelienuIie],
NOCTPOEHUE CEUCHHI.

[lepneHAUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPIEHAUKYIISAPHBIE MIPSMbIE B
OPOCTPAHCTBE, MPSIMBbIE MMApAJUIENbHBIE W MEPHEHIUKYJIAPHbIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSMOM UM IUIOCKOCTH, TEopeMa O MpsSMOu
NEPIICHAUKYIISIPHOU IJIOCKOCTH. OpToronanpHOE IIPOEKTUPOBAHUE.
[lepnieHAUKYJISp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT MIPSIMOM 710 MIIOCKOCTH, MPOEKITUs (PUTYPHI Ha TITOCKOCTH. [lepreHuKyIsIpHOCTD
IUIOCKOCTEU: MPU3HAK MEPIEHINKYIIPHOCTH ABYX IUIOCKOCTEH. TeopeMa o TpEx
NEPHEHANKYIIAPaAX.

Yriael B MPOCTPAHCTBE: YroJl MEXAY IPSMOM MU INIOCKOCTBIO, JBYTPaHHBIN
YIOJI, JINHEWHBIM yIrOJl ABYTPAHHOIO yriia. TpEXrpaHHBIA MU MHOTI'OTPAHHBIE YIJIBL.
CBoiicTBa IJIOCKUX YIJIOB MHOTOTPpaHHOTO yria. CBOMCTBA INIOCKUX U IBYTPaHHBIX
YIJIOB TPEXTPAHHOTIO yTiia. TeopemMbl KOCUHYCOB M CHHYCOB JIJIsL TPEXTPAHHOTO YIJIa.

MHororpaHHUKH

Buapel MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yronpHas
npu3Ma, TpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBask U MOJHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsMOYrOJIbHBIN MTapaJUICIIEIUIIE]] U €ro cBoMcTBa. Kparuaitmme
MyTH Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopema Iludaropa. [lupamuga: n-yronpHas nupaMmuia, NpaBUIbHAS U yCEUEHHAs
nupamusibl. CBoiicTBa péOep U OOKOBBIX TIpaHEel NPaBWIBHOM MNUPaMUJIBI.
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IIpaBunbHBIE MHOTOTPAaHHUKM: IpaBUJIbHAsA IPU3Ma W IIpaBWIbHAs NUpaMHUAa,
MpaBUJIbHAs TPEYroJibHAS MUpaMuUa U MPaBUIbHBIN TeTpa’ip, Ky0. [IpeacraBnenue
O IPaBUJIBHBIX MHOTOTPAaHHUKAX: OKTAP, NOAEKAdAP U UKOCABIP.

BbrunciieHne 31€MEHTOB MHOTOIPAHHUKOB: péOpa, IuUaroHainu, YIJIbL.
[Inomaas OOKOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MPSAMOU MPHU3MBI,
IJI0LIAAb OCHOBaHM, TeopeMa 0 OOKOBOM MOBEPXHOCTH NMpsAMOM npu3Mbl. [lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH MpPaBWJIBHOW MHUPAMHIbI, TEOpeMa O
IJIOIIAAM YCEYEHHOU IMPaMUBL.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHThl CHUMMETPUM  MPABUIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUss B MPAaBWIBHOM MHOTOIPAHHUKE: CHMMETpPHS
napajulesienunea1a, CUMMETPUS IPAaBWIbHBIX IIPU3M, CHUMMETpHUs IPaBUILHOU
IAPAMHUJIBIL.

BekTophI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOpP B IPOCTPAHCTBE, HYJEBOM BEKTOpP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABICHHBIE U  IPOTUBOIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUS C BEKTOPaAMHU: CIOKEHUE
Y BBIUMTAaHUE BEKTOPOB, CyMMa HECKOJIbBKMX BEKTOPOB, YMHOXEHUE BEKTOpA Ha
yucio. CBONCTBA CIOXKEHUSI BEKTOpOB. CBOMCTBA YMHOKEHHSI BEKTOpA Ha YHCIIO.
IlonsTHEe KOMILIaHApHBIE BEKTOPHL. IIpU3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapaienenunena. Teopema O pasioKEHUWM BEKTOpa II0 TPEM
HEKOMIUIAHApHBIM  BeKkTopaM. [IpAmoyrosbHas  cucrema  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBsI3p MEXAY KOOpAMHATaMU BEKTOpa H
KOOpJMHATaMU TOYEK. YTOJN Mexay Bekropamu. CKalsipHOE IPOU3BEACHUE
BEKTOPOB.

11 KIIACC

TeJsia Bpamenust

[loHsTHS: MWIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKas IOBEPXHOCTH,
chepuueckass TMOBEPXHOCTh, oOpasyromue TmoBepxHocTe. Tema BpaiieHwus:
WIMHJP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. B3anmHoe pacnonoxenue chepsl
U TUIOCKOCTH, KacaTelbHasl TIOCKOCTh K cdepe. M3o0paxeHne Ten BpalieHUs Ha
miockoctu. Pa3BépTka munmHapa u konyca. Cummerpust chepsl 1 mapa.

O0béMm. OcHoBHBIE CcBoOWicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJIFHOTO Tapajuienenurena u ciaeactsus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOW TPU3MBI, MIIMHIPA, TUpaMuabl 1 KoHyca. OOBEM 1mIapa U mapoBOTro
CErMeHTA.

KoMOuHanuy Tenm BpamieHuss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BhucaHHas B
MWINHAP, ONHCAaHHAs OKOJOo mnwiauHApa. llepecedenne cdepsl u 1mapa ¢
miockocThio. Kacanme mapa u cdepsl miockocTeio. [IoHSITHE MHOTOTpaHHHKA,
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ONMHMCAHHOIO OKOJO c(depbl, cdepbl, BIUCAHHOH B MHOTOIPAaHHHUK WIH TEJO
BpAIlCHMUS.

[Tnomans MOBEPXHOCTH LUIUHIpA, KOHyca, miomanas chepbl u e€ vacteil.
[logoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAAEH MOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnonodusi, romoretus. PemieHue 3agad Ha
IJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJ BpaIleHUs: CEUEHUS ITUINHApPA
(mapayiieTbHO W NEPHEHAUKYISIPHO OCH), CEYEHUs KOHyca (TmapajuielibHbIe
OCHOBAaHUIO U MPOXOJIAIIME Yepe3 BEPIINHY), CEYEHUS 11apa, METO/bl MOCTPOEHUS
CEUYECHMI: METOJ CJIeIOB, METOJ] BHYTPEHHEr0 MPOEKTUPOBAHUS, METO]| IMepeHoca
CEeKYILEeH MIOCKOCTH.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bexrtopsl B mpoctpancTBe. Onepanuu Hal BeKTopaMu. BekTopHOe yMHOKEHUE
BekTOpoB. CBOICTBa BEKTOPHOTO yMHOXeHUs. [IpsiMoyrosibHas cucrema
KoopauHAT B mpocTpaHcTBe. Koopaunatsl BekTopa. PasnoxkenHue BekTopa IO
6asucy. KoopamHaTHO-BEKTOPHBIA METO/I TIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

J{BHKeHUs] B IPOCTPAHCTBE

JIBwxenust npoctpanctBa. OtoOpaxeHus. [[BrkeHHS M paBEHCTBO (UTYD.
OO6mue cBolicTBa JBWKEHWH. Buabl ABWXKEHUN: TMapauleIbHBIM TEepeHocC,
[EHTpalibHAsl CHUMMETpPHS, 3€pKajbHasi CHUMMETpPUS, MOBOPOT BOKPYT MPSMOM.
[Ipeobpazosanus nomodus. [Ipsmas u chepa Ditnnepa.
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IDIAHUPYEMBLBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«TEOMETPUS»

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pE3yNbTaThl OCBOEHHUS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrTCs:

I'pa:xknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh IPAXKTAHCKOM MO3UIIMU 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  YJ€HAa  POCCHUUCKOr0  OOIIeCTBa,  MPEACTABICHHUEM O
MaTeMaTHYEeCKUX OCHOBAX (PYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBJICHUH,
npolenyp TrpaxaaHCKoro ooOmiectBa (BBIOOPBI, OMNPOCHI W Tp.), YMEHHEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMU B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

ITaTpuoTHyecKkoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTh POCCUNCKON T'PaKIAHCKOW UIECHTUYHOCTH, YBOXKCHUS K
MPOIIJIOMY U HACTOSIIEMY POCCHICKON MaTEMaTUKH, IICHHOCTHBIM OTHOIIICHUEM K
JOCTHXKCHUSIM POCCUICKMX MAaTEMAaTUKOB M POCCUHUCKOM MaTeMaTUYECKOM IIIKOJIBI,
K HCIIOJIb30BAHUIO ATUX JIOCTHKEHUH B APYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHHUEM IyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;
c(OpPMHPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHUS, OSTUYECKOTO  IOBEICHHS,
CBA3aHHOI'O C NMPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; 0CO3HAHUEM JIMYHOTO BKJIAJIa B TOCTPOECHUE YCTOMYUBOTO OYIYILIETO.

JcTeTHYeCKOe BOCIMTAHME:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, PACCYXACHUN; BOCTIPUUMYHBOCTHIO
K MaTEMaTUYECKUM acCleKTaM Pa3JInYHbIX BUJIOB UCKYCCTBA.

Du3nyecKoe BOCIUTAHKE:

chOpPMHPOBAHHOCTh yYMEHHS TMPHUMEHSATh MAaTeMaTUYeCKUe 3HAHUS B
HMHTEpEcax 37J0pOBOTO U 6e30macHOro 00pasa *KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (30pOBOE NMHUTAHHE, COAUTAHCUPOBAHHBIA PEKHUM 3aHATHH U
OTJbIXa, peryiisipHas Gu3nuecKasi aKTHBHOCTH); (PU3NIECKOTO COBEPIIICHCTBOBAHNS,
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTENBHOMN AEATETbHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHHEM IIEHHOCTU TPYIOJIO0US; UHTEPECOM K
paznuuHbiM  cepam  MPOPECCHUOHANBHOW  JIESITEIbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ NPWIOKEHHUSIMU, YMEHHEM COBEpLIaTh OCO3HAHHBINA BHIOOP
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Oynymieit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTHIO K  MAaTeMaTHYECKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 HA TPOTSHKCHUM BCEW JKU3HU; TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBIECHHOCTH.

JKOJI0rnYecKoe BOCIIMTAHUE:

c(hOpPMHPOBAHHOCTh 3KOJIOTHUECKOW KYJIbTYpbl, TOHUMAaHHEM BIIASHHSI
COIMAJTEHO-YKOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE TMPUPOHON U COIMATIBHON
Cpembl, OCO3HAaHWEM TJIOOATBHOTO XapakTepa OSKOJOTHYECKUX MpoOIieM;
OpUEHTAaIMeld Ha TPUMCHCHHE MAaTeMAaTHYSCKMX 3HAHWHA JUIS pElIeHUs 3ajay B
00J1aCTH OKPYIKAFOIIIEH CPE/Ibl, ITITAHUPOBAHUS MIOCTYIIKOB M OTICHKH UX BO3MOXKHBIX
TIOCIICJICTBUH JJISI OKPY>KAIOIICH CPEIbI.

IleHHOCTH HAYYHOT 0 TIO3HAHMS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAayKH W  OOIICCTBCHHOW TNPAKTUKH, TOHMMaHUEM
MaTEMaTUYCCKOM HAyKUW KakK cQepbl YeIOBEUECKOW JIEeATCIbHOCTH, JTaloB €&
pPa3BUTHS M 3HAYUMOCTH JUUII PAa3BUTHS ITUBWIM3AIMW, OBJIAJICHUEM SI3BIKOM
MaTEMaTUKA M MaTeMaTHYECKOW KYyJIbTYpOW KaK CpEJICTBOM ITO3HAHHS MUPA;
TOTOBHOCTBIO OCYIISCTBJIATh TMPOCKTHYIO M HCCIEAOBATEIBLCKYIO JIEITeIbHOCTh
UHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKH MAaTeMaTUYECKHX
OOBEKTOB, TIOHATHM, OTHOLICHUN MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpEJICIICHHSI TIOHSATUH, YCTaHABIMBAThH CYIIECTBEHHBIM MPU3HAK KiIacCU(pUKAIIHH,
OCHOBaHHUS JIJIsi 0000IIEHHS U CPAaBHEHUS, KPUTEPUU TIPOBOJUMOTO aHAJIN3A;

BOCIIpUHUMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX M YTBEPKICHUSAX, Mpejiaratb KpUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JeNaTh BBIBOJABI C MCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIFOUYEHHUI IO aHAJIOTUU;

IPOBOAUTH CAMOCTOSITENIBHO JOKA3aTEJIbCTBA MATEMATUUECKUX YTBEPKIACHUM
(OpsiMble U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;
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BbIOMpaTh crnoco® pemeHus Y4eOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BapUAHTOB pELIEHUs, BBIOMpPATh HanboJee NOAXOAIIUN C YUETOM CAMOCTOSTENBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrble ucciienoBarebCKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHI KakK MCCIEA0BATEIbCKANA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCH,  (QUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MpoOIieMy,
yCTaHABIMBATh UCKOMOE M JaHHOE, (OPMHPOBATH TUIIOTE3Y, APTryMEHTHPOBATH
CBOIO MO3ULIMI0, MHEHHUE;

IPOBOAUTH CAMOCTOATENbHO CIUIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBAHKE
[0 YCTAHOBJIEHUIO OCOOEHHOCTE MaTeMaTHU4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX1y 00BEKTaMHU, SIBICHUSIMH, TIPOLECCAMU;

CaMOCTOATENbHO (OPMYIHPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yibTaTaMm
OPOBEAEHHOTO  HAOIOJEHUs, MCCIEOBaHUS, OLEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3UPOBATH BO3MOXKHOE PAa3BUTHE IIPOIIECCa, a TaKKe BbBIABUTATH
NPENOJIOKEHUS O €70 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ undopmanmeii:

BBISBJIATH JAePUIUTH MHDOpPMAIUMKU, TAaHHBIX, HEOOXOJUMBIX NJIsi OTBETa Ha
BOIIPOC U JUIS PELICHMS 3a]a4H;

BBIOMpPATh MH(OPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, AaHAJU3UPOBATH,
CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATh NH(POPMALIUIO PA3INYHBIX BUJIOB U (hOpM
IIPEJCTaBICHHUS;

CTPYKTYpUpPOBaTh MH(GOPMALMIO, MPEJICTaBIATh €€ B PA3IUUYHBIX (QopMmax,
WJUTFOCTPUPOBATH TPpaPUUCCKH;

OLICHMBATh HaAEKHOCTD uHpOopMaLuu 1o CaMOCTOATEIILHO
c(OpMYITUPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBeEpPCAJIbHbIE yUeOHbIe TelCTBUSA

OO1enue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEJISIMH OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PCHHS B YCTHBIX
M THUCbMEHHBIX TEKCTax, JaBaTh TOSICHEHUS II0 XOJy peIICHUs 3ajauH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PEe3ybTarT;

B XOJI¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI 110 CYIIECTBY OOCYXIaeMOM TEMBI,
nmpoOJieMBl, pelracMoi 3ajayd, BBICKA3bIBaTh HJEH, HAIlCJICHHBIE Ha IIOMCK
pEIICHUS, COTMOCTABISATh CBOU CYXJACHUA C CYXICHUSMH APYTMX YYaCTHUKOB
auajaora, OOHApY)KMBATh Pa3IMYME W CXOJCTBO MO3UIINHA, B KOPPEKTHOW (opme
dbopMynupoBaTh pa3HOIIACHs, CBOM BO3PAKECHUS,
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MIPEACTABIATh PE3YIbTAThl PEUICHUS 3a1a4d, DKCIIEPUMEHTA, UCCIIEIOBAHMS,
IIPOEKTa, CaMOCTOATENBbHO BbIOMpaTh (opMaT BBICTYIUIEHHS € Y4YETOM 3ajaad
IIPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHBIE YHHBepPCaJbHbIE YUeOHbIE IeiiCTBUS

Camoopranu3anus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHUS 3a]a4H, BEIOUPATh CIIOCOO PEIIeHus C
y4ETOM UMEIOIINXCS PECYpCOB B COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUH C Y4ETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, YMOLUMOHAIBHbII HHTE/JIEKT:

BIAJIETh  HABBIKAMHM  TIO3HABATENBHOM  peduiekcuu  Kak  OCO3HaHUSA
COBEPIAEMbIX JICMCTBHIA M MBICIIUTEIBHBIX MPOIECCOB, UX PE3YJIbTaTOB, BIAJICTh
crocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca M pe3yjbTara pelieHHs
MaTeMaTUYEeCKOW 3a/1a4H;

NPEJBHICTh TPYIHOCTH, KOTOPHIC MOTYT BO3HHKHYTHh MPHU PEIICHUM 3aadH,
BHOCUTBH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JaHHBIX,
HaHJCHHBIX OMINOOK, BBISIBICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIU U YCIOBUSAM, OOBSICHATH TPUYHHBI
JTOCTHXKEHUST WM HEIOCTH)KEHHS PE3YJIbTaTOB JIEITEbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAs 1eSITeIbHOCTb:

NOHUMATh M HCIOIB30BaTh MPEUMYIECTBA KOMAHAHONW U WHAMBUAYaJIbHOM
paboThl mMpU peHIeHUH Y4YeOHBIX 3a7a4y, TMPUHUMATH 1€Jb COBMECTHOMU
NEeSTENBHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHON paloThl, pachpeneisTh
BUJIBI pabOT, TIOrOBapUBATHCS, 0OCYKIATh MPOIECC U Pe3yJIbTaT pabOThl, 000011aTh
MHEHHS HECKOJIbKUX JIFOICH;

y4acTBOBaTh B I'PYIIOBBIX (hopMax paboThl (0OCyXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BHITIOIHATH CBOIO YaCTh paOOThl M KOOPIUHUPOBATH
CBOM JICUCTBHUSI C IPYTUMHU WICHAMH KOMaH/IbI, OIICHUBATh KAYECTBO CBOETO BKJIaa
B 0OmUHA TPOAYKT TIO KpUTEpHUsM, CHOPMYIUPOBAHHBIM  YY9aCTHUKAMU
B3aUMO/JICUCTBUSL.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca o0ydaromuics HayIuTCS:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMH TMOHSATHSIMH CTEPEOMETPHUH TIPH
pelIeHny 3aa4 ¥ MPOBEICHUN MaTEMAaTUUECKUX PaCCYKICHUI;

e TMPUMEHSATH AKCMOMbI CTEPEOMETPUU M CIEJICTBUS M3 HUX MPU PEIICHUU
FEOMETPUYECKHUX 3a/1a4;
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KJIACCU(UIIMPOBATh B3aMMHOE PACIMOJIOKEHHE TPSMBIX B MPOCTPAHCTBE,
TUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX H IJIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJHO  OMEpPHPOBATh TMOHSATHSMH, CBSI3aHHBIMA C YIJIaMd B
MPOCTPAHCTBE: MEXKAY MNPSMBIMH B TPOCTPAHCTBE, MEXAY MPSIMOU H
TUIOCKOCTBIO;

CBOOO/IHO ONIEPUPOBATH MOHITUAMH, CBI3aHHBIMHU C MHOTOIpaHHUKaMHU;
CBOOOJIHO pAacro3HaBaTh OCHOBHBIE BHUABl MHOTOTPAaHHHKOB (IIPU3Ma,
NUpaMKIa, MPSIMOYTOJIbHBIN Napajuienenune, Kyo);

KJaccHPUIMPOBaTH ~ MHOTOTPAaHHHWKH,  BBIOMpass  OCHOBaHHMA  JJIA
KJ1accu(UKaIuu;

CBOOOJIHO  OMEpUPOBaTh  MOHATHSIMH, CBS3aHHBIMH C  CEYCHHEM
MHOTOTPaHHUKOB IIJIOCKOCTBIO;

BBITIOJTHATD napasuieIbHoe, [EHTpaJIbHOE u OpPTOTOHAIBHOE
POEKTUPOBaHUE (PUTYp HA TIIOCKOCTh, BHITTOJHATH H300pakeHus: puryp Ha
TUTOCKOCTH;

CTPOHTHh CEUCHHUS MHOTOTPAHHHKOB PA3IUYHBIMU METOJaMH, BBIOJHATH
(BBIHOCHBIC) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DHUTYP:
BU/I CBEPXY, COOKY, CHU3Y;

BBIUMCISATh  IUIOIIAJM  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (NIpU3MA,
MUPaMH/Ia), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

CBOOOJTHO ONEpPUPOBATH MOHIATUSIMHU: CUMMETPHUSI B MPOCTPAHCTBE, LEHTD,
0Cbh 1 TUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUH (DUTYPHI;
CBOOOJTHO OIEpPUPOBATH TOHITHSAMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITIOJHSATH JICUCTBUS HAJ BEKTOPAMU;

pemiath 3aJadyd Ha JI0OKa3aTelbCTBO MAaTeMaTHYEeCKUX OTHOUICHUN W
HAXO0ICHUE TeOMETPHUECKUX BEITUYMH, TPUMEHSISI H3BECTHBIE METO/IbI TIPU
pEIICHNH MaTeMaTHYEeCKUX 3a7a4 TOBBIIIEHHOTO W BBICOKOTO YpPOBHS
CJIOKHOCTH;

OPUMEHATh TMPOCTEHMIINE MPOTrpaMMHBIE CpPEACTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUN CTEPEOMETPUUYECKUX 3a/1a4;
U3BJIEKaTh, NPEOOpa3OBbIBaTh M HHTEPIPETUPOBATH HH(POpPMALHIO O
NPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, MpeICTaBICHHYIO Ha
YepTekax U pUCYHKaAX;

OPUMEHATh TIOJyYeHHbIE 3HAHUS Ha TMpaAKTUKE: CpPaBHUBATh U
aHaJIM3UPOBATh pealbHble CUTYaI[H, MPUMEHATh MU3yUYEHHBIC MOHSATHS B
mpolecce IMOWCKa pEIIeHHs MaTeMaTHYecKd CcOopMyIHpOBAHHOU
npo0OJieMbl, MOJAETUPOBATH pEalIbHbIE CUTyallUd Ha SI3bIKE TCOMETPHH,
HCCIIEIOBATh MOCTPOEHHBIE MOJEIU C MCIOJIB30BAHUEM T'€OMETPHUYECKUX
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MOHATUNM W TEOpeM, ammapara anreOpbl, pelarh MpPakTUUEeCKUE 3a/auu,
CBSI3aHHBIE C HAXOXKJIECHUEM I'€OMETPUYECKUX BEIINYMH;

MMETh TpeACTaBiICHUS 00 OCHOBHBIX J3Tamax pa3BUTHUS T'€OMETPUM Kak
COCTaBHOM YacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOT .

K xonmy 11 kiacca oOyuaromuiicss HayduTcs:

CBOOOJTHO OINEpPUPOBATH MOHSATUSAMM, CBSI3aHHBIMU C UWIMHAPUYECKOM,
KOHUYECKON U c(epruyeckod MOBEPXHOCTSIMHU, OOBICHATH CIOCOOBI
HOJTyYEHUS;

ONEepUpPOBATH MOHATUAMHM, CBSI3aHHBIMHU C TEJIAMH BpPALIECHUS: [IMIUHIPOM,
KOHYCOM, c(hepoil u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpallleHHUS;

KJaccu(UIUPOBATH B3AUMHOE PACIIONOKeHUE C(hephl U TNIOCKOCTH;
BBIUMCTSITh BEJIMYUHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEJ BpalleHHUS,
00BEMBI U TUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHUKOB W TENl BpAILlCHUA,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3aHHBIMM C KOMOMHAIMSIMU Te
BpallleHWsi 1 MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIMCAaHHBIA B chepy H
OMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WIIU TEJIO
BpallleHuUs;

BBIUUCIISITh COOTHOILIEHUSI MEXKY TUIOMIAASIMU TTOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBIMOJIHATH (BBIHOCHBIE) TIJIOCKUE
YEPTEeKH U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DUTYpP: BHI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUSI TEJl BPAIICHHUS;

U3BIIEKaTh, WHTEPIPETUPOBATH U MpPeoOpa3oBbIBATh HH(OpPMAIUIO O
POCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, NPeICTAaBICHHYIO Ha
YepTexax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHITUEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHSITh ONIEpall HaJl BEKTOPAMHU;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKapTOBOM CUCTEME KOOPIHUHAT;
pemaTh TeOMETPUUYECKUE 3a/1a4i Ha BRIYMCICHUE YIJIOB MEXY IPSIMbIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUN OT TOUYKH J10 IJIOCKOCTH, B 1IEJIOM,
Ha IPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/1A MPU PELICHUH;
CBOOO/IHO ONEpUPOBAaTh TOHATUSMH, CBSI3aHHBIMU C JBHKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBITIONHATh HW300paXKEHUS MHOTOTPAHHWKOB W TEN BpalleHUs MpU
MapajyIeIbHOM ~ INIEPEHOCE, LEHTPAIBHOW CUMMETPHUH, 3€PKAIBHOU
CUMMETPHH, IIPU TOBOPOTE BOKPYT NPAMOM, IpeoOpa3oBaHus MoA00us;
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CTPOUThH CEUCHUS MHOTOTPAHHUKOB M TEJI BPAIICHUS: CCUCHUS ITMIIMHIPA
(mapanienbHO U NEPHEHANKYISIPHO OCH), CEUEHUs KOHYyca (MapasieibHbIe
OCHOBAHHIO M TIPOXOIAIINE YePEe3 BEPIINHY ), CCUSHUS I1apa;
MCIIONB30BaTh METOJbI TOCTPOSHUSI CEUEHHWI: METOJ CJEeI0B, METOJ
BHYTPEHHETO MPOCKTUPOBAHUS, METO]T ITIEPEHOCA CEKYIEH TIOCKOCTH;
JTOKa3bIBaTh TEOMETPUICCKUE YTBEPKICHHUS;

NPUMEHSTh TEOMETpUYECKUE (aKThl JUIsl PEIICHHS] CTEPEOMETPUUYSCKUX
3aja4, MPENoaraluX HECKOIbKO IIaroB pEHICHHs, €CIHU YCIOBHUS
NIPUMCHCHUS 3aJIaHbl B IBHOM M HESIBHOM (opMme;

pemarh 3aJayd Ha J0Ka3aTeIhCTBO MATEMAaTHUYECKUX OTHOIICHUH W
HAX0XJICHUEC T€OMETPHUSCKUX BEIINYMH;

NPUMEHSTH MPOTPaAaMMHBIC CPEICTBA U 3JICKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYCCKUX 3a]1a4;

NIPUMECHSTH ITOJTYYCHHBIC 3HAHMS Ha MMPAKTUKE: CPAaBHUBATh, AaHATTM3UPOBATh
U OIICHHBATh pEAJbHBIC CHUTYAllUHd, MPUMEHSATHh HW3YUYCHHBIC ITOHSATHS,
TEOPEMBbI, CBOWCTBAa B TIPOIECCE ITOMCKA PEIICHHS MAaTeMaTHYECKH
chopMyIMPOBaHHONW TPOOJIEMBI, MOJICIUPOBATh PCAbHBIC CHTYallud Ha
SI3BIKE TEOMETPHUH, UCCIIEJIOBATh MIOCTPOSCHHBIE MOJCIN C UCIIOJIb30BAaHUEM
TeOMETPUYECKUX TIOHATHH W TeopeM, ammapara aireOpbl, pemarh
NpakTUYeCKUEe 3aJadud, CBs3aHHBIE C HAXOXKIEHHEM TIeOMETPHUUCCKHUX
BEJIMYUH,

UMETh TPEACTABICHUS 00 OCHOBHBIX JTamax pa3BUTHS T'€OMETPHH Kak
COCTaBHOM YacTH (pyHIaMEHTa Pa3BUTHUS TEXHOJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC

KounyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHnoBanue
(uudgposbie)
n/ pa3ieoB U TeM Bceer Konrpoabner | Ilpakruyecku
o0pa3oBare/ibH
n NporpaMmbl 0 e padoThI e paboThbI
ble pecypchbl

1 Bgenenue B 23 Bbubmumoreka [JOK
CTEPEOMETPHIO https://resh.edu.ru/
B3anmnoe

2 pacroJjioKkeHune 6 1 bubnuoteka LIOK
TIPSIMBIX B https://resh.edu.ru/
MPOCTPAHCTBE
[TapannenbHOCTH

3 NpsSIMBIX U 8 bubmmoteka LIOK
ILIOCKOCTE! B https://resh.edu.ru/
MPOCTPAHCTBE
[Teprien iukynsspHOC

4 Tb IPSIMBIX U o5 bubmmoreka LIOK
JIOCKOCTEH B https://resh.edu.ru/
IIPOCTPAHCTBE
[ToBTOpEHME,

5 00o001enne u 5 1 Bubmmnoreka LIOK
CHCTEMATU3aIHUS https://resh.edu.ru/
3HAHUU

OBUIEE KOJIMYECTBO
YACOB I10 68 2 0
[MPOI'PAMME
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11 KJIACC

N KoaunuecTBO YacoB DJIeKTPOHHbIE
n/_ HanmeHoBaHMe pa3/iesioB U TeM (uudposbie)
0 NPorpaMmbI Beero | KP P o0pa3oBare/ibHbIE
pecypchbl
Bubnnoreka IIOK
1 YIB! B PACCTOSHUA 16 https://resh.edu.ru/
Bbubnunoreka IIOK
2 MHororpatHiKy ! https://resh.edu.ru/
bubaunoreka IIOK
3 BekTopsl B ipocTpaHCcTBE 12 https://resh.edu.ru/
bubaunoreka IIOK
4 AHaTUTHYECKasi TEOMETPHS 15 https://resh.edu.ru/
5 [ToBTOpenue, 0000IIeHNE 1 15 1 Bu6nuorexa [JOK
CHCTeMaTH3aINs 3HAHUI https://resh.edu.ru/
. bubanoreka IIOK
6 O0BEM MHOTOTPAHHUKA 17 https://resh.edu.ru/
bubaunoreka IIOK
7 Tena spauenns 24 https://resh.edu.ru/
3 [Tmomaamn MOBEpXHOCTH U 0OBEMBI 9 Bu6nuoreka [JOK
KPYIJIBIX TEI https://resh.edu.ru/
bubanoreka IIOK
9 Hproxenns 5 https://resh.edu.ru/
10 [ToBTOpEeHmE, 0000IICHNE 1 16 1 Bu6mnuorexa [JOK
CHCTEMAaTH3alus 3HAHUIT https://resh.edu.ru/
OBIIEE KOJIMYECTBO HACOB 110 136 5 0

I[TPOTPAMME
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COAEPKAHUME YYEBHOI'O KYPCA «<BEPOATHOCTBb U
CTATUCTUKA»

10 KJIACC

I'pad, cBsa3ublii Tpad, myTH B rpade: Mukibl U 1nenu. CteneHsb (BaJeHTHOCTH)
BepiuHbL. ['padsl Ha miiockoctu. [lepeBbs.

Crny4aitHble SKCIEPUMEHTHI (ONBITHI) U CIy4ailHble COOBITHSA. DJIEMEHTApHbIC
coObIThs (MCX0Jbl). BeposTHOCTH ciaydailHOro coObITHS. BaM30CTh 4acTOTHI U
BEpPOSTHOCTU COOBITHM. CydaliHbIe ONBITHI C PABHOBO3MOXXHBIMU AJIEMEHTAPHBIMU
COOBITHSIMH.

Onepanuu HajJ COOBITUSIMU: TepecedeHre, 00beJMHEHNE, TPOTUBOIOIOKHBIE
coObITHs. Jnarpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHAas BEPOSTHOCTh. YMHOMKEHUE BEPOSITHOCTEH. [lepeBO Ciy4aiHOTO
skcniepuMmenTa. Gopmyna nosmHou BeposTHOcTH. Popmyna banieca. HesaBucumslie
COOBITHSI.

bunapusbiil ciydaiiHblii onbIT (MCTIBITaHKE), yenex U Heynadya. HesaBucumele
ucnbiTanusi. Cepusi HE3aBUCUMbBIX UCTIBITAHUM J10 TIepBOTO ycrexa. [lepectaHoBKkH
u dakrtopuan. Yucno coueranuii. TpeyronpHuk Ilackanms. ®opmyna OuHOMA
Herorona.

Cepust He3aBUCUMBIX HUcnibITanui bepaynnu. CiydaitHbIi BBIOOP U3 KOHEYHOM
COBOKYITHOCTH.

CnyuaiiHass  BenuuuHa. Pacnpenenenue  BeposTHocTed.  [uarpamma
pactpenenenusa. Onepanuu HaJ ClydyalHbIMU BeIMYMHaMU. buHapHas cinydaiiHas
BenuuuHa. Ilpumepsl pacnpeneneHuid, B TOM YHUCIE TE€OMETPUYECKOE H
OMHOMUAIBHOE.

11 KIIACC

CoBMmecTHOE pacOpeliesieHHe JIByX CiydalHbIX BelaundyuH. HesaBucumble
CJIy4ailHbIE BEJIMYUHBI.

Marematndeckoe OXKHJaHUE CIy4alHOM BeNWYMHBI (pacrpeesieHus ).
[IpuMepbl TpUMEHEHHS MaTeMaTUYECKOrO0 OXKHUJaHHsS (CTpaxOBaHHUE, JOTEpes).
Marematudeckoe OXuAaHHe OWHAPHOW CIIy4alHOW BEeNWYMHBI. MaTeMaTHdecKoe
OXXMJAHUE CYMMBI  CIIy4dalHBIX BEJIMYMH. MaremMaTuyeckoe  OKHUJaHue
F€OMETPUUECKOTO U OMHOMHUAIIBHOTO paclpeieieHUH.

Jucnepcuss ¥ CTaHAZAPTHOE  OTKIIOHEHUE  CIIyYaHOW  BEJIMYHHBI
(pactipenenenus). Jucniepcusi OMHApHOW CIydallHOW BETWYMHBI. MaTemMaTHIecKoe
0’KUJAHUE MTPOU3BEICHUS U IUCTIEPCUS CYMMBbI HE3aBUCUMBIX CIIyYaiHbIX BEJIMYMH.
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Jucnepcust W CTaHJAPTHOE OTKJIOHEHHE OWHOMMAIBHOIO PAaCIpEeIICHHUS.
Jlucriepcrs ¥ CTaHAAPTHOE OTKIIOHEHWE T'€OMETPUUYECKOT O PACTIPEIEIICHHUS.

HepaBenctBo YeobOniméBa. Teopema YUeOwmuéna. Teopema bepuymnu. 3akon
OonpmMx  uyucen.  BolOopouHblii  MeTOn — HcciaenoBaHuil.  BeiOopounble
XxapakTepucTuku. OUEeHUBAHUE BEPOSITHOCTU COOBITUS MO BHIOOPOYHBIM JaHHBIM.
[IpoBepka MpOCTENUIINX TUIIOTE3 C TOMOUIBIO U3YYEHHBIX PACIIPEACICHUN.

HenpepsiBHble ciyyalinble BenuuyuHbl. [Ipumepsl. DyHKIUSA IUIOTHOCTU
BEPOSATHOCTU pacHpenesicHus. PaBHOMEpHOE pacnpelleieHHe U €ro CBOMCTBA.
3amaun, IPUBOASIIME K IOKA3aTENBHOMY PACHpENEIEHUI0. 3a/1a4l, PUBOIAIINE K
HOPMAJIBHOMY pacrpeneneHuro. OyHKIMA IJIOTHOCTH BEPOSITHOCTH
NOKa3aTeJIbHOT0 pacnpenenaeHus, PyHKIMs MIOTHOCTH BEPOSITHOCTA HOPMAIBHOTO
pactpenenenus. PyHKIMS IUIOTHOCTH U CBOMCTBA HOPMAJIbHOTO PaCIIpEAEIEHUS.

[locnenoBaTenbHOCTh  OJAMHOYHBIX  HE3aBUCUMBIX  COOBITMH.  3ajauu,
npuBoAsIIME K pacnpeneneHuto Ilyaccona.

KoBapuanuss nByx ciuydailHeix BenuuuH. Koadduument nunelHoN
koppensiiuu.  CoBMECTHBIE  HAOMIOACHHMS  JBYX  BEJIMYMH. BbIOOpOUYHBIN
ko3 dument koppenduuu. Paznuune Mexay JTUHEHHOW CBSA3BI0O U MPUYMHHO-
CJIEICTBEHHOM CBsI3bt0. JIMHENHAs perpeccus, METO/I HAMMEHBIINX KBaIPaTOB.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHMS YUYEBHOI'O KYPCA
«BEPOATHOCTD U CTATUCTHUKA» (YTJTYBJIEHHBI YPOBEHB) HA
YPOBHE CPEJHEI'O OBIHIEI'O OBPA30BAHUA

JINMYHOCTHBIE PE3YJIBTATBI

1) rpakaaHCKOro BOCIIUTAHUS

c(hOpMUPOBAHHOCTD IPAXKAAHCKOW MO3UIIMHK 00YUaIOIIEeToCs KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIE€HA POCCUUCKOTO O0IIeCTBa, MPEACTABICHNE O MATEeMATHIECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUN, TPOLEIYP
IrpaXJIaHCKOTO  oOmiectBa  (BBIOOPHI,  OMPOCBI HW  JpPYyroe), yMEcHHE
B3aMMOJICMICTBOBATh C COLUHUAJIBHBIMU HMHCTUTYTaMHU B COOTBETCTBHM C HX
GYHKIMAMU 1 Ha3HAYCHUECM;

2) IATPUOTHYECKOI0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTh POCCHMCKONW T'PAKIAHCKON HICHTUYHOCTH, YBAKCHHS K
MNPOLLJIOMY M HACTOSIIIEMY POCCUHUCKOW MAaTEMAaTHUKH, IIEHHOCTHOE OTHOUICHHUE K
JTOCTHKEHUSIM POCCUMCKUX MAaTEMATHUKOB U POCCUHUCKONW MAaTEMATUYE€CKOM IIKOJIbI,
WCTOJIb30BAaHUE OATUX JOCTHXKEHHH B JPYyrUX HaykaxX, TEXHOJOTUsX, cdepax
SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIHTAHHUS:
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OCO3HAHUE TYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapoiaa, cHOPMUPOBAHHOCTh
HPaBCTBEHHOT'O CO3HAHUs, 3TUYECKOTO IMOBEJICHHS, CBSI3aHHOTO C MPaKTUYECKUM
MIPUMEHEHHUEM JOCTHXKCHUN HAYKU U JAEATEIbHOCThIO YUEHOT0, OCO3HAHUE JIMYHOTO
BKJIa/Ia B IOCTPOEHHE YCTOMYUBOTO OYIyIIETro;

4) 3¢TETHYECKOT0 BOCIIMTAHHUSA:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOUYas 3CTETHUKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEHN, OOBEKTOB, 3aj1a4, PEIICHUN, PACCYKICHHUI, BOCIPUUMYNBOCTD K
MaTeMaTUYECKUM acleKTaM Pa3IuYHbIX BUJOB UCKYCCTBA;

5) ¢pu3HIeCKOro BOCIIMTAHUS:

chOpMUPOBAHHOCTh yMEHUS TMPUMEHSATh MaTeMAaTHYECKHWE 3HAaHHUS B
MHTEpECax 3I0pPOBOT0 U 0€30MacHOTro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBbIO (3I0pPOBOE MUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTIIbIXa, peryisipHas (u3NYecKas aKTUBHOCTH), (DU3NYECKOE COBEPIICHCTBOBAHUE
IIPH 3aHSTUSX CIOPTUBHO-030POBUTEIIBHON JIESITEIHHOCTBIO;

6) TPy/10BOI0 BOCTIMTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYJIOIIOOUs, HWHTEpeC K
pasnmuuHbiM  cepam  NPodECCHOHATILHOW  JESITENBHOCTH, CBA3aHHBIM  C
MaTeMaTHKON M €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINM BBIOOD
Oynymeit mpodeccun W peanu3oBBIBaTh COOCTBEHHBIE >KU3HEHHBIC IUIaHBI,
TOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTUYeCKOMYy  OOpa3oBaHUIO U
caMOoOOpa30BaHHUIO Ha NPOTSHKEHUU BCEW JKM3HU, TOTOBHOCTH K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUYECKUX 3a7a4 MaTeMaTUUYE€CKON HAPaBJICHHOCTH;

7) 3K0JIOrHYeCcKOro BOCIUTAHMA:

c(hOpPMHUPOBAHHOCTh  JKOJIOTHYECKOH  KYJIBTYpPhI, TOHUMAaHWUE BIUSHUS
COIMAJIBHO-2KOHOMHMYECKHUX MPOIECCOB HA COCTOSTHUE MPUPOJHON U COIMATIBLHOU
Cpenbl, OCO3HAHUE TII00AIBHOTO XapaKTepa IKOJIOTHYECKUX MPOoOJIeM, OpUCHTAITUS
HAa TIPUMEHCHHE MaTEeMaTUYeCKUX 3HAHWM JJId pelnieHus 3agad B 00JacTu
OKpYKaloIIel Cpepl, IUIAHUPOBAHME TMOCTYNKOB M OLEHKM HX BO3MOMKHBIX
MOCJICACTBUH JIJISI OKPYKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOT0 MO3HAHHUS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIIECTBEHHON ITPAKTUKH, IOHUMaHUE MaTEMaTHIECKOM
HayKH Kak cpeprl 4eITOBEUCCKON AEATCIbHOCTH, ITAIlOB €€ Pa3BUTHUS U 3HAUUMOCTH
JUIS pa3BUTHS ITUBUJIM3AIIMM, OBIAJCHUE S3BIKOM MAaTEMAaTHUKH M MAaTe€MaTUYECKOU
KYJIbTYpOH KaK CPeJCTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYILECTBIATH TPOCKTHYIO
Y UCCIIEA0BATEIbCKYIO ACATCIbHOCTh HHANBUIYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI
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Ilo3HaBaTe/IbHbIE YHHBePCAJIbHbIE YueOHbIE 1eiiCTBHA

Ba3oBble Jioruueckue aeiicTBUSA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIE MPHU3HAKKM MaTEeMaTHUECKHX
OOBEKTOB, TIOHATUH, OTHONICHHH MEXIy TOHATUSAMH, (HOPMyIHpPOBAThH
OTIpe/IeTICHUs] TIOHATHH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(pUKAIINH,
OCHOBaHMs JI71s1 000OIICHNS ¥ CPaBHEHHsI, KpUTEPUHU TIPOBOIUMOTO aHAN3a;

BOCTIpUHUMATh,  (QOpPMYIMpOBaTH W  MPeoOpa3OBBIBATH  CYXKICHHUS:
yTBEpAUTEIbHBIC U OTPHUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBIIATH MaTeMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MTPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOMIOJEHUSIX M YTBEPKICHUSIX, MpearaTb KpUTCPUU IS
BBISIBIICHUSI 3aKOHOMEPHOCTEH U MTPOTUBOPECUHIA;

JeNaTh BBIBOJBI C WCIOJB30BAaHMEM 3aKOHOB JIOTHKH, JACIYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUeHUH, YMO3aKIIOUEHHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEIIPHO JTOKA3aTEIbCTBA MATEMAaTHICCKIX YTBEPKICHHUH
(IpsiMBbIE€ ¥ OT MPOTHUBHOTO), BRICTPAMBATh apTyMEHTAIUIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBEIBATH COOCTBEHHBIC CYXKJICHHS U BBIBOIBI,

BbIOMpaTh crmoco® pelieHuss y4eOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIICHUS, BEIOUPATh HANOO0JIee MMOAXO AN ¢ YIETOM CaMOCTOSTEIIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBnble ucciieaoBaTe/ILCKHeE AeHCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK HCCIENOBATEIbCKUA HHCTPYMEHT IO3HAHMS,
dopMynupoBaTh  BONPOCH,  (QUKCHUPYIOIIME  MPOTHUBOpEUYHE,  MpodIiemMy,
yCTaHABIMBATh MCKOMOE M JaHHOE, (OpPMHpPOBATH THIOTE3Yy, apryMEHTHUPOBATh
CBOIO TIO3UIINI0, MHCHHE;

IPOBOAUTH CAMOCTOATEIHFHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEIOBaHUE
10 YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTUYECKOTO O0OBEKTA, SIBICHUS, MPOoIecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX1y O0BEKTaMHU, SIBICHUSIMU, TIPOIECCAMU;

CaMOCTOSITEILHO (HOPMYJIMPOBAaTH OOOOIIEHUS M BBIBOJABI IO pe3yjIbTaTaM
NpOBEAEHHOTO  HAONIOACHMSA, MCCIEJAOBAaHUS, OLICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHHIA;

OPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolecca, a TaKXKe BbIABUIaTh
IPEIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unopmanmueii:

BBISBJIATH JAeUIUTHI WH(DOpPMAIUKU, TaHHBIX, HEOOXOMUMBIX NIJIi OTBETa HA
BOMPOC U ISl pEIICHUs 3a/1a4H;

BbIOMpaTh WHOOPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBATh M MHTEPIIPETUPOBATH MH(OPMAIINIO PA3IMYHBIX BUIOB U (popM
MIPEICTABIICHUS;
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CTPYKTYpPHpPOBaTh HMH(QOpPMALMIO, MPEJICTaBIATh €€ B Pa3IMYHbIX (QopMax,
WUTIOCTPUPOBATh TpadUuecKy;

OLICHUBATh HaJEKHOCTh uH(popMauu 1o CaMOCTOSITEIILHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBeEpPCAJIbHbIE yUeOHbIe JelCTBUSA

OO1enue:

BOCIIPUHUMATH U (OPMYJTUPOBATH CYKJICHUSI B COOTBETCTBUH C YCIOBUAMH U
LEJISIMU OOIIEHUs, ICHO, TOUHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX
U THUCHMEHHBIX TEKCTaxX, JaBaTh TOSICHEHUS TI0 XOJy pEIIeHUs 3ajauyu,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3YIIbTAaT;

B XOJIe OOCYXXJIEHMsI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOMl TEMBlI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh HJACH, HAIEJICHHbIE Ha TOUCK
peIIeHus, COIMOCTaBIATh CBOU CYXICHHUS C CYXICHHSIMU JIPYyTUX YYaCTHUKOB
Juanora, oOHAapY)KMBaTh Pa3IU4Me U CXOJCTBO TMO3UIIUNA, B KOPPEKTHOU (opme
dbopmMynTUpoOBaTh pa3HOTIACHS, CBOM BO3PAKEHUSI;

MPEACTABIATh PE3YJIbTAThl PEIICHUS 3aJ1auu, dKCIIEPUMEHTA, UCCIIeOBaHMUS,
IIPOEKTa, CaMOCTOSITEILHO BBIOUpaTh (OpMaT BBHICTYIUICHUS € Yy4€TOM 3ajad
MIPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

PeryasitTuBHbIC YHUBepcaJbHbIe YUeOHbIE AeCTBUS

Camoopranu3anus:

COCTaBIIATH IJIaH, aJITOPUTM PEIIEHUs 3a]lauu, BBIOUpATh CIIOCO0 PEIICHHS C
y4€TOM HMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI pEUICHUN C Y4ETOM HOBOM MH(MOPMAITIH.

CaMOKOHTPOJIb, IMOIHOHAIbHBIN HHTEJJIEKT:

BJaJ€Th  HAaBbIKAMU  TIO3HABAaTEJIbHOM  pedieKCMH  Kak  OCO3HaHMS
COBEPIIAEMbIX JAECHCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIA/IETh
croco0aMu CaMOTPOBEPKH, CAMOKOHTPOJS TIpollecca W pe3yibTaTa perieHUs
MaTeMaTHYEeCKOM 3a7a4u;

IPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IIPU PELICHUU 334U,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, JAHHBIX,
HaWJICHHBIX OMUOOK, BHISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJibTaTa LEIU U YCIOBUSIM, OOBSACHITh TPUUUHBI
JOCTH>KEHUSI I HEJOCTHXKEHUS! Pe3yJIbTaTOB AEATEIbHOCTH, HAXOAUTH OLIUOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHas 1€ATEJIbHOCTD:

MMOHUMAaTh M MCIIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIAYAIbHOU
paboThl TMpU peIIeHUH Yy4yeOHBbIX 3ajay, NOPUHUMATh 1eJb COBMECTHOM
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NEATEeNIbHOCTH, IJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboThl, pacrpencisiTh
BUJIBI pabOT, 1OTOBAPUBATHCS, OOCYKAATh MPOLIECC U PE3yIbTaT paboThl, 00001IATH
MHEHMS HECKOJBbKHX JIIOJICH;

y4acTBOBaTh B I'PYMIOBBIX (opmax paboThl (0OCYXJIeHUs], OOMEH MHEHUA,
«MO3TOBBIC IITYPMbD» U UHBIE), BBIMOJIHATH CBOIO YaCTh PAOOTHI M KOOPJAUHUPOBATH
CBOM JICUCTBHUS C APYTUMU YICHAMU KOMaH/IbI, OIICHUBATh KAYECTBO CBOETO BKJIAa
B O0mMH TOPOAYKT TO KpUTEpHUsM, CHOPMYIUPOBAHHBIM YYaCTHUKAMHU
B3aUMO/JICUCTBHS.

NPEAMETHBIE PE3YJIBTATHI

K xonmy 10 kiacca oOyuaromuiicss Hay4duTcs:

CBOOOJIHO OMEpUpOBaTh MOHATUSIMU: Tpad, MiIockuil rpad, CBsI3HBIA Tpad,
nyTe B rpade, Lenb, IUKI, JIEPEBO, CTENEHb BEPIIUHBI, JEPEBO CIyYaHOTO
AKCIIEPUMEHTA;

CBOOOJIHO OIEpPUPOBATh TMOHSTHUSAMU: CIIYYaWHBIA OSKCIEPUMEHT (OIIBIT),
Clly4yaliHO€ COOBITHE, JIEMEHTApHOE CIydailHOe COOBITHE (DJIIEMEHTApPHBIN UCXO.)
CIIy4alHOTO  ONbITa, HAXOAUTh BEPOSATHOCTH COOBITUA B  ONBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMH;

HaXOAUTh U (HOPMYITUPOBATH COOBITHS: MEpPECeUeHHE, 00hEIMHEHHE TaHHbBIX
COOBITHI, COOBITHE, MPOTUBOIOJIOKHOE JAHHOMY, HCIOJIb30BATh JAHArPaAMMBI
Dlinepa, KOOPAWHATHYIO NPSIMYIO JIJIsl PEIlIeHUs 3aj]lay, MOJb30BaThCs (HOPMYJIIOi
CJIOEHUSI BEPOSITHOCTEN ISl BEPOSTHOCTEN ABYX U TPEX CIyYalHBIX COOBITHH;

ONEPHUPOBATH MOHATUSIMU: YCIOBHASI BEPOATHOCTh, YMHOKEHUE BEPOSTHOCTE,
HE3aBHCHMbIE  COOBITHS, JEPEeBO  CIYyYalHOTO  OJKCHEPUMEHTa, HaXOJUTh
BEPOATHOCTU COOBITUH C TOMOINBIO TMpPAaBWJIA YMHOXEHHS, JEpeBa CIIy4ailHOTO
OTBITA, HCTOJB30BaTh (POpMysy TIOJHOW BepOATHOCTH, ¢dopmyny baiteca mpu
pEIICHUH 3a/ad, OMNpeAeNsITh HE3aBUCUMOCTh COOBITUH 1O (opmyne U 10
OpraHu3alyu CIIy4alHOTO SKCIIEPUMEHTA;

NPUMEHSTh H3yYeHHbIE KOMOWHATOPHBIE (OPMYINBI [JISl TEPEUUCIICHUS
AJIEMEHTOB MHOXECTB, DJIEMEHTAPHBIX COOBITHH CIy4alHOTO OIIbITA, PEIICHUS
3a71a4 110 TEOPUU BEPOATHOCTEN;

CBOOOJHO  OMEPHPOBATH TOHATHUSAMHU: OWHAPHBIA  CIyYalHBIA  OTIBIT
(ucnpiTaHuE), ycnex W HeyAada, HE3aBUCUMBIE HCIBITAHUS, CEpPUSl HUCHBbITAHHM,
HAXOJUTh BEPOSITHOCTH COOBITHI: B CEpUU HUCIIBITAHUH JI0 TIEPBOTO yCIIeXa, B CEPUH
UCIIbITAHUM bepHyIuin, B ONbITE, CBSI3aHHOM CO CIIY4ailHBIM BEIOOPOM K3 KOHEUHOI
COBOKYITHOCTH;
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CBOOOJIHO OIEpPUPOBATh MOHITUSIMU: CiIydailHasi BEJIMYMHA, pacrpeicsieHue
BEPOSITHOCTEW, JuarpamMma pacrpejesieHusi, OuHapHas ciaydyaiiHas BeJIUYHMHA,
reOMETPUUECKOE, OMHOMHUATBHOE pacpeielICHHE.

K konny 11 kaacca o0yyaromuics HayduTcs:

OINIEpUPOBATH NOHATUAMU: COBMECTHOE pACIPENCICHUE ABYX CIy4YaWHBIX
BEJIMYMH, UCIOJIH30BaTh TAOJIMILy COBMECTHOTO PACHPEACIICHUS JIBYX CIy4alHBIX
BEJIMYMH JUI BBIJACICHUS PACHPENECICHUS] KaXIOW BEJIMYUHBI, OIPEACICHUS
HE3aBUCUMOCTH CIIyYalHbIX BEJIUNYMH;

CBOOOJIHO OMEPUPOBATH MOHATHEM MATEMAaTUYECKOTO OXUIAHUS CIydalHOU
BEJIMYUHBI (pacrupeesieHns), MPUMEHATh CBOWCTBA MaTeMaTUUYECKOTO OXXHUIaHUs
IpU PEIICHUM 3aJ]1ay, BBIUUCIATh MAaTEMAaTUUECKOE OXHJaHWEe OWMHOMUAIILHOTO U
FEOMETPUUYECKOr0 PacpeACIICHUN;

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: JUCIIEPCUs], CTAHIAPTHOE OTKIOHEHUE
CIIy4alHOM BEJIMYWHbBI, TPUMEHITh CBOWCTBA AUCIEPCHUM CIyYaWHOM BEJTUYHUHBI
(pacmipenenieHus1) MpU PEIICHUH 3a/ay, BBIYMCIATH JAMCIIEPCHIO M CTaHIApTHOE
OTKJIOHEHUE TEOMETPUYECKOTO U OMHOMHAJIBHOTO PacTpeIeIICHUIH;

BBIYHCIISITh BEIOOPOYHBIE XapaKTEPUCTUKHU T10 JTAHHOW BHIOOPKE U OIICHUBATH
XapaKTePUCTUKU T'eHEpPaJbHOW COBOKYIHOCTH JI@HHBIX II0  BBIOOPOYHBIM
xapakTepucTukaM. OILIEHHBATh BEPOSTHOCTH COOBITHHM M NMPOBEPSATH MPOCTEUIITNE
CTaTUCTUYECKUE TUIIOTE3bI, MMOJIb3YACh N3YUEHHBIMU PACTIPENCICHUAMU.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJuun4yecTBo yacoB DJIeKTPOHHbIE
No 11/t HaunmeHoBaHMe pa3/iesioB U TeM (uudposbie)
i NporpaMmmabl Bcero | KP | IIP | o0Opa3oBareiibHble
pecypchbl
1 DneMeHTsl Teopuu rpados 3 Bubmmoreka [IOK
https://resh.edu.ru/
Cny4aiiHble OIBITHI, CIIY4aliHbIE COOBITHS
2 ya }iq 3 bubmmoreka IIOK
¥ BEPOSTHOCTH COOBITHIA https://resh.edu.ru/
Omneparuu HaJ MHOKECTBAMH U
coObITusIMU. CIIO’KEHNE U YMHOKEHUE
3 . 5 1 bubaunorexa [JOK
HezaBucumsie coObITHS
bubmuoteka IIOK
4 DneMeHTbl KOMOMHATOPUKU 4 https://resh.edu.ru/
Cepuu mociie1oBaTeIbHBIX UCITBITAHUH.
Ucnertannsa bepnymm. CoygaitHblit Bu6nmnorexa [IOK
5 o 5 1 https://resh.edu.ru/
BBIOOD M3 KOHEUHON COBOKYITHOCTH : I
. Bubmmoreka IIOK
6 CrnydaifHble BETMYUHBI U PacTIpeIeIICHUs 14 1 https://resh.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 34 5 1

I[TPOTPAMME
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11 KJIACC

KoaunuecTBO yacon DJIeKTPOHHbIE
No 11/ HaunmeHoBaHMe pa3/iesioB U TeM (uudposbie)
) NporpaMmmabl Bcero | KP | IIP | o0Opa3oBareiibHble
pecypchbl
Bbubaunoreka IIOK
1 3axon OombiX Huces 5 1 https://resh.edu.ru/
, ODneMeHTEI MaTeEMaTHUECKOM 6 BuGorexa LIOK
CTaTUCTUKHU 1 https://resh.edu.ru/
HenpepbiBHBIE ClTydaiiHbIE BEJIMYHHBI
3 (pacmipenenenus), moka3zaTeabHOE U 4 Bu6nuorexa [JOK
HOpPMaJbHOE paclpeneieHus https://resh.edu.ru/
4 Pacnipenenenue Ilyaccona 9 1 Bu6muoreka [OK
https://resh.edu.ru/
; CBs13b MEX Ty CITy4allHBIMU A . BuGnorexa LIOK
BCJIMIMHAMU https://resh.edu.ru/
6 O00011IeHNE U CHCTEMATH3ALUS 1 1 Bu6morexa [JOK
3HAHWU https://resh.edu.ru/
OBIIEE KOJIMYECTBO HACOB I10O 34 1 4
ITPOTPAMME
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