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Yuciia 1 BBIYMCICHUSA

Parnmonanbupie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuonuueckue apodu. Ilpumenenue apoOeil 1 MPOLEHTOB ISl PEIICHUs] TPUKIIAJHBIX 3a71a4 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaIbHON KU3HHU.

JeiictButenpHbple uncia. PanuoHanbHble M HMppalMOHANbHBIE Yucia. ApudMeTHueckue
onepaluudy ¢ JCHCTBUTEIBHBIMU 4YHCIaMU. MOIysb JEUCTBUTEIBHOIO YHCIA U €r0 CBOMCTBA.
[TpuOn>kE€HHbIE BBIUMCIICHUS, IIpaBWJIa OKPYIJIEHMs, IPUKHUIKA W OLEHKa pe3yJibTara
BBIYMCIICHUM.

Crenens ¢ nenbiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxonsuieit popmsl
3anMcH JEHCTBUTEIBHBIX YNCEN JUIsl pEIICHUs IPAKTUYECKUX 33]a4 U IPEJICTABICHUS JaHHbIX.

ApudpmeTnuecknii KOpeHb HaTypaJIbHOM CTENEHHU U €ro CBOICTBA.

CreneHp ¢ palMOHABHBIM IIOKa3aTelleM U €€ CBOWMCTBA, CTENEHb C JACHCTBUTEIbHBIM
MOKa3aTeJIeM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[ecaTHIHbIC  HATypaTbHBIC JIOTAPUPMBI.

CuHyC, KOCUHYC, TaHT'€HC, KOTAHI'€HC YHMCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHUHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxkaecTBa M TOXKIECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YypaBHEHUS.
PaBHOCUHIIbHBIE YpaBHEHUS U ypaBHEHUsI-cIeACTBUsL. HepaBeHCTBO, pellieHe HepaBeHCTBa.

OcHOBHBIE METO/IbI PEIICHUSI LENbIX U IPOOHO-pAIlMOHATBHBIX YPAaBHEHUNH U HEPABEHCTB.
MHorouieHsl OT OIHOU IepeMeHHO. [{enenre MHOrouIeHa Ha MHOTO4JIEH ¢ ocTaTKoM. Teopema
besy. MHorouieHs! ¢ neiasiMu koddduimeatamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUN, COEPKAINX CTENEHU U KOPHH.

HppanmonaneHble ypaBHEHUSA. OCHOBHBIE METOBI PELICHHS UPPALMOHAIBHBIX YPABHEHUH.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0OKA3aTEIbHBIX YPABHEHUMN.

[TpeobpazoBanue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOABI PEHICHHUS JIOTAPUPMUUYECKUX
YPaBHEHUM.

OcHoBHBIE TpUroHOMeTpudeckre (opmyisl. [IpeoOpa3zoBaHne TPUTOHOMETPUUYECKHX
BBIPAKECHUI. PellleHre TpUroHoMeTpU4eCKUX YPaBHEHHM.

Pemienne cucrem NMHEMHBIX ypaBHEHUH. Marpuia CUCTEMbl JIMHEHMHBIX YPAaBHEHUM.
Onpenenurens MaTtpuipl 2X2, €ro re€OMETPUYECKHH CMBICI M CBOMCTBA, BBIYMCIIEHUE €T0
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS UIsl PELLIEHUs] CUCTEMBI JIMHEWHBIX YpaBHEHMH. Pemienne
MPUKIAIHBIX 3a]]a4 ¢ IOMOIIbIO CUCTEMBI JIMHEWHBIX ypaBHeHUH. VccnenoBanrue nocTpoeHHON
MOJIEH C MTOMOIIBIO0 MAaTPHUIL U ONIpeAETUTENEH.

ITocTpoeHne MaTeMaTHUECKUX MOJENIEH PEaJbHOM CUTyallUH C IOMOIIBIO YpPaBHEHWM U
HepaBeHCTB. [ [puMeHeHne ypaBHEHUI U HEPABEHCTB K PELICHNI0 MaTEMaTUUECKUX 3a7a4 U 3a/1a4
U3 pa3IMyuHbIX 00JacTel HAyKU U peaIbHOM JKU3HH.

DyHKIUHN U TPaQUKH

@yHKuMsA, crnocoObl 3anaHus (QyHKuuu. B3aummuo oOpatble (yHkiuu. Kommosuiums
¢yukuuit. ['paduk pyHKuMu. DnemMeHTapHble Ipeodpa3zoBaHus TpaQuKoB (QyHKIUMA.



OO6nacth onpeaeneHnss 1 MHOXKECTBO 3HaueHni GyHkuu. Hynu dynkumun. [TpomexyTku
3HaKonocTosHcTBa. YETHbie M HeuéTHble QyHKuuU. Ilepuognueckue ¢yHkuuu. IlpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcUMyMbl 1 MUHHUMYMBbI (pyHKImH. Hanbomnbinee 1 HauMeHbIee
3HaYeHUs (PYHKIIMHU Ha IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4Has U IPOOHO-THUHEIHAS PYHKIMH. DIIeMEHTapHOE UCCIIEIOBAaHUE U
MOCTPOCHUE UX TPAPHKOB.

Crenennast GpyHKIMS ¢ HATypaJbHBIM M IENBIM TOKa3zarenem. E€ cBoiicTBa u rpaduk.
CaoiicTBa U rpaduxk KOpHs N-0il cTeneHu Kak (pyHKUIHUKM OOpaTHOW CTENEHU C HaTypalbHBIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKIUH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB QYHKUUH U pelICHUs yPaBHEHHH.

Tpuronomerpuyeckass OKpPYKHOCTb, ONpPEJEICHUE TPUTOHOMETPUYECKUX (PyHKUIUH
YHUCJIOBOr'O ApPryMEHTA.

QOyHKUMOHATBHBIE 3aBUCHMOCTH B pEalIbHBIX IpoIleccax U ABIEHUsX. I'paduku pearbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTH4eckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHuUs MOCIIEI0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCcKon
WHIYKUMA. MOHOTOHHBIE M OrpaHUYECHHBIC IIOCIIENOBATEIBHOCTH. MCTOpHS BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIn3a KaK aHajln3a OECKOHEUYHO MaJIbIX.

ApudmeTrndeckas W reoMeTpuueckas mporpeccud.  beckoHeyHo — yObIBaroImas
reoMmerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIECH MeOMETPHUYECKON MPOTPECCHH.
JIMHENHBII M AKCHOHEHUUAIbHBIM pocT. Yumcino e. dopMyna CIOXKHBIX MPOLIEHTOB.
Hcrnonbs3oBaHue MPOTrpeCcCuu Il pEUICHUS PEANIBHBIX 3aa4 IIPUKIIAIHOTO XapaKTepa.

HenpepriBable pyHKIIMU U UX cBOiicTBa. Touku pa3peiBa. ACUMOTOTHI TpauKOB (YHKITHIA.
CpoiicTBa (hyHKIMN HENPEPBHIBHBIX HA OTpe3Ke. MeTo MHTEepPBaiIOB ISl peUICHHs] HEPaBEHCTB.
[TprMeHeHre CBOMCTB HENPEPHIBHBIX (DYHKIIUH JUIsl peIIeHUs 3a1a4.

[lepBas u BTOopas npousBoHbie GyHKIHH. OnpeneneHne, TeOMeTpUIECKU 1 HU3HIEeCKUi
CMBICJI IPOM3BOIHON. YpaBHEHUE KacaTeabHOH K rpaduKy pyHKLIUH.

[Tpou3sBoHbIE 311eMeHTapHBIX GYHKIMN. [Ipon3BOIHAS CYyMMBI, TPOU3BEICHHSI, YACTHOTO U
KOMIO3UINH (YHKINH.

MHoxecTBa H JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXECTBaMU U UX CBOMCTBa. [[narpammel Diinepa—BeHHa.
IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO ammapara i ONHUCAaHHsS PEalbHBIX MPOLECCOB U
SBJICHUH, IPU PELUICHUH 3a]1a4 U3 IPYTUX YU€OHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNNbCTBO, PABHOCWIIBHBIE YPAaBHEHMUSL.

11 KJIIACC

Yucsa v BbIYUCICHUSA

Harypanbabsie u 1mensle uucna. IlpumeHeHHMEe NpPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HanOonpmmi oot nenutens (nanee — HOJl) m Hanmensinee obmee kpatHoe (mamee — HOK),
OCTaTKOB O MOAYJII0, airopuT™Ma EBKIIMIa 7151 perieHust 3a/1a4 B LEJIbIX YHCIax.

KommiekcHple uymcna. AnreOpandeckas W TpPUTOHOMETpuUueckas (OpMBI  3amucu
KOMIUIEKCHOTO 4Yucia. ApupMETHYECKHe ONepaluu ¢ KOMIUIEKCHBIME unciamu. M3o0pakeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpIMHATHOM MtockocTh. Popmynna Myaspa. KopHu N-oii cTenenu u3



KOMIUIEKCHOro uucia. IlpuMeHeHHe KOMIUIEKCHBIX 4YHCeNn Ul pellIeHus (U3NYecKuX H
F€OMETPUYECKUX 3a/1a4.

YpaBHeHusI 1 HepaBeHCTBA

CucreMa U COBOKYITHOCTb YPaBHEHU U HEPABEHCTB. PABHOCWIIBHBIE CHCTEMBI U CHCTEMBI-
CIIeCTBUSA. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO60Op KOpHEW TPUIOHOMETPUUYECKUX YPAaBHEHHM C IOMOLIbIO TPUTOHOMETPUUECKON
OKPY’KHOCTH. PenieHue TpuroHoMeTpuyeCKuX HEPaBEHCTB.

OCHOBHBIE METO/IbI PELLICHUS [T0KA3aTEeIbHBIX U JIOrapu(PMUIECKUX HEPABEHCTB.

OcHOBHBIE METO/IBI PELLICHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELIEHHS CUCTEM U COBOKYITHOCTEN palllOHAJIbHBIX, UPPALIMOHAIIBHBIX,
MOKa3aTeJIbHBIX U JIOTapu(PMUUECKUX YPABHEHUI.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMH.

IIpuMeHeHnEe ypaBHEHUM, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3aJa4 M3 Pa3IUYHBIX OOJIACTeH HAyKM W PEATbHON >KU3HM, WHTEPHpETAalrs IOJy4YeHHBIX
pe3yJIbTaToB.

DOyHKIUH U rpaduKu

I'padux xomnozuuuu QyHkuuit. ['eomerpuueckue oOpas3bl ypaBHEHUH U HEpaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U Tpa(uKH.

I'paduueckue MeTOIbI pelIeHUs ypaBHEHHUI U HEpaBEeHCTB. I'paduueckrie MeTo bl perieHus
3aJa4 ¢ napaMeTpamH.

Ucnonb3zoBanue rpadukoB (QPyHKIUN O MCCIEIOBAaHUSA IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOPBIE BO3HUKAIOT TP PEIICHUH 3a/1a4 U3 APYTHX YUEOHBIX MPEIMETOB U peallbHON KHU3HH.

Havana maTeMaTH4eCKOro aHaJImu3a

[TprMeHeHne TPOU3BOIHON K UCCIEI0BAaHUIO (PYHKLUH HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxxnenne HanOobIIero ¥ HAMMEHBIIETO 3HAYCHUH HETIPEPBIBHOM (DYHKITNH HA OTpE3Ke.

IIppuMeHeHrne NpPOW3BOJHOM [UISl HAxXOKJEHHs HAWIy4lIero pPEIICHHWs B INPUKIAIHBIX
3ajadax, A OINpEJeNIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (opMyiol wuiu
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBoOOpa3HbIX. [lepBooOpaszHbie AeMEHTapHBIX
¢bynxuii. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpajia. BeldyucieHue onpenenéHHoro nHrerpaia
no ¢popmyine Hetorona-Jleitbuuna.

[IpumeHeHue wWHTErpana JUIsl HAXOXKJIEHHUS IUIOMAAeNd IJIOCKUX @uryp u o0bEMOB
F€OMETPUYECKUX TEJI.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKkoe MOIEIMPOBaHNE
peabHBIX MPOLIECCOB ¢ MOMOIBIO AU(PepeHINaTbHBIX YPaBHEHUH.

I'EOMETPUA

10 KUIIACC
IIpsiMble ¥ MI0CKOCTH B IPOCTPAHCTBE
OcHOBHBIE MOHATHUSA cTepeoMeTpuu. Touka, mpsiMasi, INIOCKOCTbh, TPOCTpaHCTBO. IloHsATHE
00 aKkCHOMaTHYeCKOM MOCTPOEHUHU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.
B3anmHOe pacriosnioxxeHue MpsIMBIX B IIPOCTPAHCTBE: MEPECEKAIOIIMECS, NTapaJlJIeIbHbIE U
cKpeluBaromuecs npsamsele. [IpusHaku ckpemuBaromuxcs npsameix. [lapamienbHOCTh NPAMBIX U



IUIOCKOCTEM B NMPOCTPAHCTBE: MapajuleibHbIE IPSMbIE B IIPOCTPAHCTBE, NMApauIEIbHOCTD TPEX
OpsIMBIX, ApPAJUIEIbHOCTb MPSAMOM M IIOCKOCTH. [lapayuienbHOE W LEHTPAJIBHOE
POEKTHPOBaHUE, n3o0pakeHue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIbHOTO MPOSKTUPOBAHMSL.
N300pakenue Gpuryp B napamuiesibHOM MPOEKIMU. YTIIbl C COHAIPABICHHBIMU CTOPOHAMH, yTOJl
MEXy IPSAMBIMU B IpOCTpaHCTBE. [lapamienbHOCTh IIIOCKOCTEH: NMapajlIeNbHBIE IUIOCKOCTH,
CBOICTBA MapaJyIeNbHBIX TIocKocTel. [IpocTeiinre npocTpaHCTBEeHHbBIE (PUTYPBI HA TUIOCKOCTH:
TeTpa’ap, NapalIeNIeUIIE], TIOCTPOCHUE CEYEHUN.

[lepneHIUKYISIPHOCTE  NPSAMOM M IUIOCKOCTH: IEPIEHIOUKYJIAPHBIE IpPSMBIE B
IIPOCTPAHCTBE, MpSAMBbIE MapaUIe]IbHbIE M IEPHEHAUKYJSAPHBIE K IUIOCKOCTH, IIPH3HAK
NEPHEHAUKYISIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHAUKYIIAPHON IUIOCKOCTH.
OproroHanbHOe NpoekTupoBaHue. llepneHAMKYIsSp W HaAKJIOHHBIE: PacCTOSHUE OT TOYKU J0
IUIOCKOCTH, PACCTOSHHUE OT MpsIMOH [0 IUIOCKOCTH, HPOEKIMs (UIypbl Ha IUIOCKOCTb.
[IepnieHIUKYISIPHOCTD TUIOCKOCTEH: IPU3HAK MEPIEHANKYIIIPHOCTH ABYX IIIOCKOCTel. Teopema
0 TPEX NEPIECHAUKYIIAPAX.

VYrael B IPOCTPAHCTBE: YTOJI MEXAY MPSIMOM U IJIOCKOCTBIO, ABYTPAHHBIN YroJ, IMHEHHBIN
yroJl JABYIPAaHHOTO yria. TpéxrpaHHblii MU MHOrorpaHsble yribl. CBOWCTBa IUIOCKUX YIJIOB
MHOrorpatsoro yriyia. CBOMCTBa IJIOCKMX U JBYTPaHHBIX YIJIOB TPEXTPAHHOrO yria. Teopembl
KOCHHYCOB ¥ CUHYCOB JIJIsl TPEXTPAHHOTO YIUIA.

MHoOrorpaHHuKHu

Buiel MHOrOrpaHHMKOB, pa3BEpTKa MHOrorpanHuka. [Ipusma: n-yrospHas npusma, npsamas
U HakJIOHHas Mpu3Mbl, OOKOBas M IOJHas MOBEpPXHOCTh npusMbl. [lapamienenunen,
IPSAMOYTOJIBHBIA MapajuleJIeNiNe] W ero cpoWcrBa. Kparyaillume nyTM Ha ITOBEPXHOCTH
MHOTOTrpaHHHKa. Teopema Oinepa. [IpocrpanctBeHHas teopema Iludaropa. IMupammma: n-
yrojibHasi NUpaMuia, paBUibHas U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHen
IIPaBWIBHOM nupaMuiel. [IpaBuiibHBIE MHOTOTpaHHMKH: IIpaBWIbHAs NPU3Ma WU INpaBUIIbHAs
NUpaMu/Jia, IpaBUIIbHAS TPEYTONIbHASI TMpaMKia U IPaBUIbHBIN TeTpasap, KyO. [IpeacraBnenue o
IIPaBUJIBHBIX MHOTOTPAaHHUKAX: OKTa3p, JOAEKAdIP U UKOCAMP.

Beruuciienue 31eMEHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHan, yrisl. [lnomans OoxoBoit
MOBEPXHOCTH U MOJTHON MOBEPXHOCTH MPSIMOI PU3MBI, IJIOIIA{b OCHOBaHUM, TEOpeMa 0 OOKOBOH
MOBEPXHOCTU NpsiMOM mpu3Mbl. [lnomans GOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHON
MpaMUJIbl, TEOPEMA O IUIOMAAN YCEUEHHON TUPaMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHI CUMMETPUM IPAaBUIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B TpPaBUIBHOM MHOIOIDAaHHUKE: CHMMETPHUS MapajuleNICUIEend, CHUMMETPHs
IIPaBUJIBHBIX ITPU3M, CHMMETPUS IPABUIIHON TUPaAMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIIEHHbIE U IIPOTUBOIOJIOKHO HAIlpaBIEHHBIC BEKTOpbL. PaBeHCTBO
BEKTOpPOB. [I€HCTBHS C BEKTOPAMHU: CIIOKEHUE W BBIUUTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOKEHUE BEKTOpa Ha 4Kcyio. CBOMCTBA CIIOXKEHHS BEKTOPOB. CBOMCTBA YMHOKEHUS
BEKTOpa Ha uKci1o. [TonsaTne KoMIutanapHbie BEKTOpHI. [Ipr3Hak KOMIIIIaHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mapasutenenunena. TeopeMa O pas3IoKEHUH BEKTOpAa IO TPEM HEKOMILJIaHAPHBIM
BekTopaM. [IpsimoyronbHas cuctema koopauHaT B npoctpaHcTBe. Koopaunats! BekTopa. CBs3b
MEXIy KOOpJAWHAaTaMH BEKTOpa M KOOPJIMHATAMH TOYEK. YTOJ MEXIy BekTopamu. CKayspHOe
IIPOU3BEIEHUE BEKTOPOB.



11 KUIIACC

Tesa BpalieHus

[ToHATHA: UUIMHApPUYECKAs IIOBEPXHOCTb, KOHUYECKas IOBEPXHOCTb, cepuueckas
IIOBEPXHOCTh, 00pa3yrolIye NOBEpXHOCTEH. Tena BpaleHus: HUINHIP, KOHYC, yCeUEHHBIH KOHYC,
cdepa, map. B3aumHoe pacronoxxeHue chepbl U MIOCKOCTH, KacaTelbHas IIIOCKOCTh K cdepe.
N300pakeHue Tes BpaleHus Ha TI0cKocTH. Pa3BépTka nnnuHapa u konyca. Cummerpust chepbl
U 1apa.

O06BEM. OcHOBHBIE CcBOWCTBA 00BEMOB Ten. Teopema 00 00BEME MNPSIMOYTOIHLHOTO
napajuienenunesna u ciueactsus u3 He€. OOBEM NpsIMOM M HAKJIOHHOM MPU3MBI, LMIMHAPA,
nupamMuibl 1 KoHyca. O0bEM mapa 1 apoBOro CerMEeHTa.

KomOunanuu Tten BpalieHuss U MHOrorpaHHUKoB. llpu3Mma, BIucCaHHas B LWJIMHID,
onucaHHas okojo LwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockocTero. Kacanue mapa u
cdepsl II0cKoCThIO. [IoHsATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, chepsl, BIMCAaHHOU B
MHOTOTPaHHUK WJIN TEJIO BPALCHUS.

[Tnomanps MOBEPXHOCTH LMIMHApPA, KOHYyca, Iomans cepsl u e€ yacteid. IlonoOue B
npoctpanctBe. OtTHomeHue 00BEMOB, IUIOIAAEH MNOBEPXHOCTEH MOAOOHBIX  (uUryp.
[IpeoOpazoBanue mnonodOus, romorerus. PemieHue 3amad Ha IUIOCKOCTH C HCIOJB30BaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

IToctpoeHne ceyeHMI MHOTOTPAaHHUKOB W TEJl BpAIICHUA: CEYEHUA LWINHIPA
(mapayuiebHO W MEPHEHAMKYJISIPHO OCH), CEYEeHUs KOHyca (mapajjiesibHble OCHOBAaHUIO U
IPOXOJAIINE Yepe3 BEPIIMHY), CEUEHMsI 11apa, METOJbl IOCTPOCHUS CEYEHMI: METOJ CJEJOB,
METO/]I BHyTPEHHETO POEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEH TIIOCKOCTH.

BexkTopbI M KOOPpAUHATHI B IPOCTPAHCTBE

Bektops! B npoctpancTBe. Onepanun Hal BEKTOpaMu. BEKTOpHOE yMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOro yMHOXxeHMs. [IpsmoyronpHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pa3noxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpU
peLIeHNH TeOMEeTPUUYECKUX 3a/1a4.

JIBH2KEeHHS B IPOCTPAHCTBE

JBwxkenuss npoctpancTBa. OrtoOpakeHus. JIBwkeHus u paseHcTBO ¢uryp. OOmue
CBOMCTBA JIBM)KCHUH. Buabl IBM)KEHMI: NapajuleIbHBIN IEPEHOC, LEHTpaJbHAas CHUMMETpUs,
3epKajibHasi CHMMETpHsI, TOBOPOT BOKPYT npsiMoil. [IpeobpazoBanus nogodus. [Ipsmas u chepa
Oiinepa.

BEPOATHOCTD U CTATUCTHUKA

10 KJIACC

I'pad, cBsa3ubIil rpad, mytu B rpade: nukiasl U nenu. CteneHp (BaJIGHTHOCTh) BEPIIMHBI.
I'padsr Ha TOCKOCTH. [lepeBnsi.

CrnyualiHple 3KCHEPUMEHTHI (ONBITHI) M CIIy4ailHble COOBITHS. DJeMEHTAapHbIe COOBITHS
(ucxompl). BeposiTHOCTH ciy4yaiiHOTO COOBITHS. BIM30CTh YacTOTHI M BEPOSTHOCTH COOBITHIA.
CryyaiiHble ONBITHI C PABHOBO3MOXHBIMH JIEMEHTAPHBIMHU COOBITUAMU.

Onepanuu HaJl COOBITHAMU: TEepecedeHue, 00bEeTNHEHNUE, MPOTHUBOIOJIOKHBIC COOBITHS.
Huarpammsl Diinepa. @opmyria Cl0KEeHUs BEPOITHOCTEMH.



VYcioBHas BEpOATHOCTh. Y MHOKEHUE BEPOATHOCTEH. JlepeBo cilydallHOro 3KCIEPUMEHTA.
®opmyna noiaHo# BepostHocTu. Popmyna baiieca. HezaBucumbie coObITHS.

bunapHbIii ciydaiiHbIN ONBIT (MCHBITAHUE), YCIIEX U Heynada. HezaBucHMbIE UCIIBITAHMUSL.
Cepusi He3aBUCHMMBIX HUCHBITAaHUN 10 mepBoro ycmexa. [lepecranoBku u daxropuan. Hucno
coueranuii. TpeyronpHuk [Tackams. ®opmyna 6mHoma HeroToHa.

Cepust He3aBUCHMBIX HchbITaHuil  beprymnu. ChywaiiHelid  BBIOOp U3  KOHEYHOM
COBOKYITHOCTH.

CnyuaiiHas BenuuuHa. Pacrnpenenenue BeposATHOCTeH. J[luarpamMma pacrnpeneseHus.
Onepanuu  Haj CilydyalHbIMM BelWYMHaMHu. buHapHas cinywaiiHas BenuuuHa. [Ipumepsl

pacnpe/ielieHuid, B TOM YHCIIe TEOMETPHYECKOE U OMHOMUAIBHOE.
11 KJIACC

CoBMecTHOE pacnpeleNieHHe [ByX CIIydaiHbIX BeluduH. HesaBucumble ciaydaiiHble
BEJINYUHBI.

MaremaTuueckoe OXHAAHUE CIy4dalHOM BenuuyuHbl (pactpenenenus). Ilpumepst
IPUMEHEHHs MaTeMaTHYeCKOro OXKMIaHus (CTpaxoBaHue, JoTepes). MaremaTuyeckoe 0kujaHue
OuHapHO# ciyyaiiHOM BeaMuYuHBI. MaTeMaTHYecKoe OXXKHJAaHME CyMMBbI CIydallHbIX BEJIMYMH.
MareMaTH4ecKkoe 0’KMAaHNEe TEOMETPUYECKOTO M ONHOMHUAIIBHOTO PACIpEIeIICHHH.

Hucniepcusi ¥ CTaHIAPTHOE OTKJIOHEHWE CIy4yalHOW BEIWYUHBI (pacrpeiesieHus]).
Hucnepcuss OMHapHOM ciy4aliHOW BelMMUYMHBI. MaTeMaTHuUecKoe OKUAAHHE MPOU3BEIEHUS U
JUCIIEPCUsl CYMMBI HE3aBUCHUMBIX CIIy4alHBIX BEJIWYMH. J(ucnepcus U CTaHAApTHOE OTKIOHEHHE
OMHOMUAIBHOIO pacupeneneHus. Jucnepcus M CTaHIAPTHOE OTKJIOHEHUE I'€OMETPUYECKOTO
pacrpeneieHus.

HepasenctBo UYeObiméBa. Teopema YebbiméBa. Teopema bepHymiu. 3akoH OonbIIMX
yucen. BpiOopounslii Meron uccienoBaHuil. Bribopounble xapakTepucTuku. OLeHMBaHUE
BEPOATHOCTHU COOBITHS 110 BHIOOPOUYHBIM JaHHBIM. [IpoBepka MpocTEHIIMX TUIIOTE3 C NOMOLIbIO
W3YUYEHHBIX pacIpeieICHUN.

HenpepsiBHble ciydaiible BennuuHbl. [Ipumepbl. DyHKIUSA IIIOTHOCTH BEPOSTHOCTH
pacnpezneneHus. PaBHOMEpHOE paclpelelieHHe M €ro CBOMCTBAa. 3ajaud, NPUBOIALIME K
MIOKA3aTeIbHOMY pACHpPENEICHHUI0. 3aJaud, MPUBOIALIME K HOPMAJIBHOMY pAaclpeaeiCHUIO.
@YHKIMSA TUIOTHOCTH BEPOSITHOCTU IIOKA3aTEJIbHOTO paclpeleneHus, (yHKUUsS IUIOTHOCTU
BEPOSITHOCTH HOPMAJBHOIO pactpezeneHus. OyHKIUsA IUIOTHOCTH M CBOMCTBA HOPMAJIBHOTO
pacipeneneHus.

[TocnenoBarenbHOCTh OAMHOYHBIX HE3aBUCHMBIX COOBITUH. 3ajaud, NPUBOIALIME K
pactpenenenuro Ilyaccona.

KoBapuauust nByx ciydailHbix BenuuuH. KoadduuueHT nuHEHHONW KOppensuuu.
CoBmecTHBIE HAOMIOIEHUS IBYX BeIUYUH. BbiOopounsblil k03¢ dunment koppensiuuu. Pasnuune
MEXIY JMHEHHOM CBSA3bI0 M IPUYMHHO-CIEACTBEHHON CBA3bIO. JIMHENHas perpeccus, METOX
HaMMEHBIIINX KBAJIpPaTOB.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIN3A» (YTJIYBJEHHBINM YPOBEHB) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxaaHCKOr0 BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUMU  OO0ydYaromerocs Kak akTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOro OOIIECTBAa, MPEACTABICHHUE O MAaTEeMaTHMYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH, NPOIEAYyp TPakIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYTO€), YMEHHUE B3aWMOJICHCTBOBATH C COIHMAIILHBIMH WHCTUTYTaMH B
COOTBETCTBUU C UX QYHKIUSIMU U Ha3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM TPasKJaHCKON MICHTUYHOCTH, YBAKEHUS K MPOILIIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOIICHUE K JOCTUKEHUSIM POCCUMCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIpYTruX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHUKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

OCO3HAHHME JIyXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, Cc(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUYECKOr0 MOBEJACHUS, CBI3AHHOTO C NMPAKTHYECKUM IMPUMEHEHUEM
JOCTH>KCHUI HAyKu W ACSTENbHOCTbIO YYEHOrO, OCO3HAHHE JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOWYMBOTO Oy IyIIETO;

4) 3cTeTHYeCKOro BOCIIMTAHUA:

3CTETUYECKOE OTHOLICHUE K MUPY, BKIIFOUAsl SCTETUKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PacCy>KICHHM, BOCIPUUMYHBOCTh K MAaTEMATHUYECKHUM AacleKTam
pa3JIMYHBIX BUIOB UCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTUUECKUE 3HAHUS B UHTEpecax 3J10pOBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0pPOBBIO (3/10pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, PEryJsipHas Gu3anyeckas akTUBHOCTB),
(bu3nYeCKOe COBEPILICHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOM 1€ATEIHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYyJAy, OCO3HAHHE IIEHHOCTH TPYIO0JI00Us, HHTEpEC K pa3InuHbIM cepam
PO ECCHOHAIBHON JCSITEIIBHOCTH, CBA3aHHBIM C MAaTEMAaTHUKOW W €€ MPUIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oyaymiedt mnpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4eckoMy oOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HAMPaBJICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, TOHUMAHUE BIHUSHUS COIHAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLHMAIbHOW Cpelbl, OCO3HAHUE
J100abHOT0 XapaKTepa IKOJIOTUYECKUX PoOIieM, OpUeHTAIHsI Ha TPUMEHEHNE MaTeMaTHUYECKUX
3HAHUU JIJIS pellieHus 3a/1a4 B 00JIaCTH OKpY Karollel cpe/ibl, INIaHWPOBAHUE MOCTYNKOB U OLEHKU
MX BO3MOXKHBIX MTOCJIEICTBUM JIJIsl OKPY KAIOIIEH CPEIbl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pasBUTHSI HayKHd U OOIIECCTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMaTHYeCKONH HAayKH Kak cQepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TAllOB €€ pa3BUTUS U 3HAYMMOCTHU JUIsl pa3BUTHS LIMBUIIM3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyJIbTYpPOU KaK CPEICTBOM IO3HAHMS MHPA,
TOTOBHOCTH OCYILECTBIIATH NPOCKTHYIO U UCCIIENI0BATENIBCKYIO ACATEIbHOCTh MHANBUYAIBHO U

B IpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/ibHbIE YHHBePCAJIbHbIE YUeOHbIE 1eHCTBUS

bazoBble Jjoruueckue JeiicTBUA:

BBISIBIIAITH M XapaKTEPU30BaTh CYIIECTBCHHBIC NPU3HAKH MATEMAaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHWH MEXIy TOHATHAMH, (OPMYJIUPOBATh ONPEICICHUS IOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBIN NpPH3HAK KIACCU(PUKAIUUA, OCHOBAHUSA [UIsI 00OOMIEHUS U
CpaBHEHUS, KPUTEPUHU TTPOBOIMMOTO aHAJIN3A;

BOCIPUHUMATh, (HOPMYIHpPOBaTh U MPEOOpPa30BBIBATH CYXKIEHUS: YTBEpAUTEIbHBIE WU
OTpUIATENIbHbIC, EANHIUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MAaTEMAaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOPEUUs B (pakTax,
JAHHBIX, HAONIONACHUSIX W  YTBEPXKACHUSAX, TNpeajaraTb KPUTEPUU JJIS  BBISIBICHUSA
3aKOHOMEPHOCTEW U IPOTUBOPECUHIA;

JienaTh BBIBOJBI C MCIHOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX M HHIYKTUBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIBLHO JOKA3aTEeILCTBA MATEMATHUYECKUX YTBEPKICHUM (TIPSMBIE U OT
MPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO0, NPUBOJUTH TMPUMEPHI KM  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY>KICHHSI U BHIBOJIBI;

BBIOMPATH CIIOCOO perIeHus y4eOHOH 3a1a4n (CpaBHUBATH HECKOJIBKO BAPHAHTOB PELICHHUS,
BBIOMPATh HaNOOJIee MOIXOANINN C YUETOM CaMOCTOATENLHO BBIICICHHBIX KPUTEPUEB).

ba3oBble ucciienoBaTe/ibCKue 1eHCTBUS:

HCIOJIF30BaTh BOIMPOCHI KaK MCCIIEN0BATENbCKUIM HHCTPYMEHT MO3HAHUS, (OPMYyITUPOBAThH
BOIPOCHI, (DUKCUPYIOIIME TMPOTUBOpEUHE, MpoOJieMy, yCTaHaBIMBATh HMCKOMOE U JaHHOE,
(bopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UIIUIO, MHEHUE;

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, MCCIEIOBAaHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OOBEKTa, SBICHUS, TMPOIIECCAa, BBIIBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMU;

CaMOCTOSITENIbHO (DOpMyIIHpOBaTh 0OOOIIECHUS U BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOIIO/IEHUsI, UCCIIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX Pe3yIbTaTOB, BHIBOJAOB U
0000I1IEHMI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TPOIIECCA, a TAKXKE BBIIBUTATH MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

Paborta ¢ nnopmanmeii:

BBISBJISITH JePUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX JI OTBETAa Ha BOIPOC U IS
pEIIeHUS 3a1a9H;

BBIOMpAaTh MH(POpPMAIMIO W3 HUCTOYHUKOB PA3JIUYHBIX THIOB, aHAJIU3UPOBATh,
CUCTEeMATU3UPOBATh W HMHTEPHPETUPOBATH HMH(POPMAIHMIO pPA3IUYHBIX BHIOB U  (QOopM
MPE/ICTABIICHHUS;



CTPYKTYPHPOBATh HH()OPMALIUIO, TIPEJICTABIIATE €€ B Pa3IMYHBIX (POpMax, HIUTIOCTPHPOBATH
rpaduvecKku;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOATENBHO  C(HOPMYITHMPOBAHHBIM
KPHUTEPUSIM.

KoMMyHUKAaTHBHbIE YHHBepcaJIbHbIe Y4eOHbIe 1elcTBUSA

Oo0wmenne:

BOCHPUHUMATh M (OPMYJIHPOBATH CYXKICHHUS B COOTBETCTBHU C YCJIOBUSIMH M LEISAMH
OO0IeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTaX, 1aBaTh IMOACHCHH 110 XO4Y PCUICHUA 3a/1a4, KOMMCHTUPOBATH HOJIy‘IeHHBII;'I pe3yiibTar;

B X0/ OOCYX/IEHHUS 33JaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMbI, MPOOJIEMBI,
perraeMoit 3a1auu, BBICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COTOCTABIATH CBOH
CYXICHHUS C CYXICHHSAMHU APYTMX YYaCTHHKOB JMANOra, OOHapy>KUBaTh pa3jiniue U CXOJCTBO
NO3HILINH, B KOPPEKTHOU popme HopMyTupOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

NpEaACTaBIATL PE3YyJIbTAaTbl PCIICHUA 3aJjadd, SKCICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSATENIFHO BEIOMPATh (hOpMAT BBICTYIIIICHUS € YUIETOM 3aa4 IPE3EHTAUN 1 0COOCHHOCTEH
ayJAUTOPHH.

PeryasiTuBHble yHUBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTaBIATh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BbIOMpAaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOLINXCSA PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALIUK.

CaMOKOHTPOJIb, SMOLHOHAJIbHBIH HHTEICKT:

BJIa/IETh HaBBIKAMH [TO3HABATENBHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEeWCTBUN
U MBICIUTENbHBIX IPOIECCOB, HX PpE3YyJbTaTOB, BIAJAETh CHOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3yJibTaTa pelIeHns MaTeMaTHUeCcKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IPH PELICHMM 3a/1ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTAaTa LEJIN U YCIOBUSIM, OOBSACHATH MPUYUHBI TOCTHKEHUS
WIA HEJAOCTHXKEHMsS pe3yJbTaToB JAEATENbHOCTH, HAaXOIUTh OMIMOKY, JaBaTh OLCHKY
npUOOPETEHHOMY OTBITY.

CoBMecTHasl 1eSITeIbHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHAUBUAYaJIbHOW pabOThI Ipu
pelieHUH Yy4yeOHBIX 3a/ay, NpPUHUMATh IeJIb COBMECTHOM JesATEeIbHOCTH, IUIAHUPOBATh
OpraHu3alMi0 COBMECTHOM pabOThI, pacrpenensTh BUIbl padoT, JOrOBapHBAaThCs, OOCYXAATh
MIpoIIeCC U Pe3yiabTaT paboThl, 00001IaTh MHEHHST HECKOIBKUX JIFOCH;

y4acTBOBaTh B I'PYMNIOBBIX (opMax paboThl (00CyXkaeHHsS, OOMEH MHEHUMN, «MO3TOBBIE
HITYPMBI» ¥ HHBIE), BBITIOJIHATH CBOO YAaCTh paOOTH U KOOPAMHUPOBATH CBOU JCUCTBUS C APYTUMHU
YJIeHAMHU KOMaH/bl, OLIEHWBAaTh KAayecTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO KPUTEPHSIM,
c(OpMyJIHPOBAHHBIM YYACTHUKAMU B3aUMO/IEHCTBUS.

IMPEAMETHBIE PE3YJIBTATbBI



K xonmy oOyuenuss B 10 kiacce oOydaromuics MOMYYUT CICAYIONIUE TPEIMETHBIC
pe3yJbTaThl MO OTIENbHBIM TeMaM paboyeil mporpaMmsbl y4eOHOro Kypca «Anrebpa M Haudana
MaTEMaTHUYECKOI0 aHaJIN3a»:

Yuciia 1 BBIYUCICHUSA:

CcBOOOJIHO ONEPUPOBATH MOHATUAMU: PALMOHAIBHOE YUCII0, OECKOHEYHas! MEepUOJUecKast
IpoOb, MPOIEHTHI, WPPAIMOHAIBFHOE YHCIO, MHOXECTBA PAIlMOHAIBHBIX U JACHCTBUTEIHHBIX
qKCcell, MOAYJIb IEHCTBUTEIBHOIO YUCIIA;

IPUMEHSATH IpOOU U MPOLIEHTHI Ul PELCHUs IPUKIIAAHBIX 331a4 U3 Pa3InYHbIX OTpaciei
3HAHUU U peajbHOU KU3HU;

NPUMEHATh TPUOTIKEHHBIE BBIYUCICHUS, NPaBHJIA OKPYTJCHUS, MPUKUIKY U OLIEHKY
pe3yJibTaTa BEIYMCIIEHU;

CBOOOJIHO ONEpUpPOBAaTh IOHATUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HOAXOAALYI0 (OpMYy 3alMCH AECUCTBUTEIbHBIX YUCEN IS PELICHMs] NPAaKTUYECKUX 3a1ad U
IIPEJICTaBICHUS JaHHbBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPaJIbHOI CTEIICHH;

CBOOOJTHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAJIbHBIM I10Ka3aTeIIeM;

CBOOOJTHO ONEpUpPOBaTh MOHATUAMU: JIorapudM uMciaa, JECATUYHbIE U HATypajbHbIE
J0TapuQMBbI;

CBOOOJHO ONEpPUPOBATH MOHATUSIMHU: CHUHYC, KOCHUHYC, TAHI€HC, KOTAHI€HC YHCIOBOIO
apryMeHra;

OIIEpUPOBATH NOHATHIMU: APKCUHYC, ADKKOCUHYC U apKTaHI'€HC YUCIIOBOTO apIyMEHTAa.

YpaBHeHusI U HepaBeHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOXKIECTBO, YPABHEHNE, HEPABEHCTBO, PABHOCUJIbHBIE
YPaBHEHHUs U yPAaBHEHUS-CIICCTBUS, PABHOCWIbHBIE HEPABEHCTBA,

OPUMEHATh pa3lM4YHble METOJbl PELICHUS pPalMOHAIBHBIX U JAPOOHO-pAllMOHAIBHBIX
YpaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB JUIsl PEIIEHUS] HEPABEHCTB;

CBOOOZHO ONEpPUPOBATh MOHATHUSAMU: MHOTOWIEH OT OAHOM IMEPEeMEHHOM, MHOTOYJIEH C
LEJBIMU K03((DUITMEeHTaMH, KOPHU MHOTOUJIEHA, IPUMEHSTH JIeJIeHHe MHOTOYIEHA HA MHOTOUJIEH
C ocTaTKoM, TeopeMy besy u reopeMy Buera s pemenuns 3anay;

CBOOOJHO ONepUpoBaThb MOHITUSIMM: CHCTEMa JIMHEMHBIX YpaBHEHUH, MaTpHIia,
OnpeAenuTeNb MaTpullbl 2 X 2 W ero TreoOMeTpPUYECKUH CMBICH, HCIOIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Ui BBIYUCIEHUS €ro 3HAUY€HUs, IPUMEHSTh ONPENEIUTENN Ui PEIICHUS
CHUCTEMBI JIMHEWHBIX YPAaBHEHHH, MOJEIMPOBATh PEAJIbHBIE CUTYAallMH C IMOMOULIBIO CHUCTEMBI
JUHEHHBIX YpaBHEHHH, HCCIEeI0BaTh IIOCTPOEHHBIE MOJEIW C MOMOUIbI0 MAaTpull U
oTpeAenuTeNel, UHTEPIPETUPOBATh MTOYYEHHBIN pe3ysbTar;

UCIOJIb30BaTh CBOMCTBA JIEMCTBUI C KOPHAMU /7S TPpeoOpa30oBaHus BEIPaKEHUI;

BBIMOJIHATh ~ MPEOOpa30OBaHUSl  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIUX CTENEHH C
PalMOHATILHBIM [TOKA3aTENEM;

UCIIONIb30BaTh  CBOWCTBA JIorapu(MoOB i NIpeoOpa3oBaHUsl  JIOTapU(PMUUYECKHX
BBIPAKECHMUI;

CBOOOJTHO ~ OMEpPUpPOBAaTH  MOHSATHSAMU:  HMPPAaLMOHAJIbHbIE,  TOKa3aTelbHbE U
JorapuMuUecKue ypaBHEHMsI, HAXOJUTh WX PELIECHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpuueckue (GopMmMyiabl s IpeoOpa3oBaHUS
TPUTOHOMETPUUECKUX BBIPAKEHUI;



CBOOOJHO OINEpPUPOBATH IOHATHEM: TPUTOHOMETPHUYECKOE YpaBHEHHME, IPUMEHATh
HEo0Xo1uMBbIe (OPMYITBI ISl pEIICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUH;

MOJICIUPOBATh pEAIbHBIE CUTYallMM Ha S3bIKE aireOpbl, COCTABIATH BBIPAKEHUS,
YPaBHEHMsI, HEpPaBEHCTBAa [0 YCJIOBUIO 3a/ayd, HCCIEN0BaThb IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHS, CHOCOOBI 3aJaHHsl (YHKLIUH, B3aUMHO
obpatHble (QyHKIMH, KOMIO3ulus (QyHKIuH, rpaduk (QYHKIMH, BBIMOJIHATH AJIEMEHTapHbBIC
npeoOpa3zoBanusi TpaduKoB QyHKIIHIA;

CBOOOJTHO OMEpPHUPOBATh MOHATUSAMHU: OOJIACTH ONPEACICHHS M MHOXKECTBO 3HAYCHUI
byHKIMY, HYJIM QYHKIUH, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA,;

CBOOOJTHO OINEpPUPOBATH MOHATUAMU: YETHBIE U HEUETHbIC (DYHKIUM, MEPUOJUUECKUE
(GYHKLIMH, TPOMEKYTKM MOHOTOHHOCTH (YHKLUMH, MaKCUMyMbl M MHHHUMYMbI (YHKIHH,
HauOoJIbIIIee M HAMMEHBIIIee 3HaUeHNEe (YHKITUN HA TPOMEKYTKE;

CBOOOJTHO OTEPHPOBATH TMOHSATHSAMHU: CTETEHHass (DYHKIHUS C HATypaJIbHBIM U IIEJIBIM
nokasaresueM, rpaduk CTENeHHON (YHKIMU C HaTypajJbHBIM W LEJNbIM IOKa3aTeneM, rpaduk
KOpHs N-0¥ CTEeNeH!U KaK (YyHKLUU OOpaTHOM CTENEHU C HaTypaJlbHbIM [TOKA3aTeIeM;

OTEpPHPOBATh TOHATHAMM: JIMHEWHAs, KBaIpaTW4HAs W JAPOOHO-IMHEHHAs (QYHKIHH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIIOBAaHHUE U TIOCTPOCHUE UX TPa(pUKOB;

CBOOOJIHO ONEpHPOBATh MOHATUSAMM: IOKa3aTelbHas U Jorapupmuueckas (QyHKIHMH, HX
CBO¥CTBa U IrpadMKu, UCIIOJIb30BaTh UX I'padUKH JUIsl peLICHHs] ypaBHEHMUIA;

CBOOOJTHO ONEpPUPOBATh MOHSATHSIMH: TPUTOHOMETPHUYECKAs OKPYKHOCTB, OIpENeICHUE
TPUTOHOMETPHUYECKUX (DYHKIUN YMCIIOBOTO apryMEHTa;

UCIMOJb30BaTh Ipaduku (QYyHKIUHA A7 UCCIeI0BaHMUs NPOLIECCOB U 3aBUCUMOCTEH mIpu
peLIeHUH 3aJad U3 JPYyruxX y4eOHbIX MPEIMETOB M pealbHOW *KHU3HH, BbIpaXaTh (opMyIamMu
3aBHCUMOCTH MEX/y BETUYNHAMH,

Hauyana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apUPMeTHdecKas U TeoMeTpuYecKas Mporpeccus,
0eckoHeuHO yOBIBarOIasi reOMeTpUIecKasl MPOrpeccusi, TMHEHHBIA U SKCIIOHEHIIUAIBHBIN POCT,
(dopMyIIa CIOXKHBIX MPOIIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

UCTIOJIB30BaTh MPOTPECCHH JUTS PEICHUS PEATBbHBIX 33/1a4 MPUKIIATHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBaTh  MOHATUSAMM:  IOCJIEIOBAaTELHOCTh, CHOCOOBI  3aJaHus
M0CJIEeI0BAaTeIbHOCTEN, MOHOTOHHbBIE M OIpaHMYEHHBIE 11OCIIe0BATENIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUST MATEMaTHYECKOTO aHaJIN3a KaK aHajn3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSIMH: HENPEpBIBHBIE (DYHKIMH, TOYKH pa3pbiBa Tpaduka
(byHKIMHU, aCUMIOTOTHI Tpaduka GyHKIUY;

CBOOOJTHO OINEpHpOBATh MOHATHEM: (DYHKIUS, HENpepbIBHAas Ha OTpE3Ke, NMPUMEHATh
CBOICTBA HETIPEPBIBHBIX (DYHKIWH JIJIsl pEIICHUS 3a/1a4;

CBOOOJTHO OTEpUPOBATh TMOHITHUSAMHU: TiepBas W BTOpas TPOHM3BOJHBIE (DYHKIIHH,
KacaTenbHast K rpaduky QpyHKIUH,

BBIYUCIISATH IPOU3BO/IHBIE CYMMBI, IPOU3BEACHUS, YACTHOT'O ¥ KOMIO3HUIIMHU JBYX (DYHKIIHH,
3HATh MPOU3BOIHBIC AIEMEHTAPHBIX ()YHKITHIA;

UCTIOJTF30BaTh TE€OMETPUICCKHIIA U (PU3UIECKUI CMBICI IIPOU3BOIHOM TSl PEIICHHS 3a/1a4.

MHuoxecTBa H JIOTHKA:

CBOOOJTHO ONIEPUPOBATH MOHATHIMU: MHOXECTBO, OTIEpaIlU HaJl MHOXECTBAMH;



HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JUlsl ONMCAHUS PEAIbHBIX ITPOLIECCOB U
SIBJICHUM, TIPU PEIICHUH 33aa4 U3 APYTUX YUEOHBIX MPEIMETOB;

CBOOOJTHO ONEpUPOBATh TMOHATHAMH: OIpEIeNieHHe, TeopeMa, YypaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTH4YecKoro oOOBEKTa, JO0Ka3aTelbCTBO, PAaBHOCWIBHBIE YpPaBHEHUsS U
HEPABEHCTBA.

K xonmy oOyuenust B 11 kJacce oOyd4aroIIuiicsi MOMYYHUT CIEAYIONIME MpPEAMETHBIC
pe3yJbTATHI MO OTJENBbHBIM TeMaM pabdoyeil mporpaMMbl y4eOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: HATypajJbHOE W IEJ0e YHCIO, MHOXXECTBa
HaTYpaJIbHBIX U LENbIX YUCEN, UCIOIb30BaTh MPU3HAKU AeaumocTy nensix yucen, HOJ u HOK
HaATYpaJIbHBIX YMCEIl JJIs PEIIEHUS 3a1a4, IPUMEHATh aIropuT™M EBKInaa;

cBOOOJIHO OIIEPUPOBATH MOHATHEM OCTATKa 10 MOAYJIO, 3alIMChIBATh HATYypaJIbHbIE YACIIA B
Pa3IMYHBIX TO3ULUOHHBIX CUCTEMAaxX CUUCIICHHUS;

CBOOOJHO ONEpUPOBAaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMILJIEKCHBIX
qucell, MPeICTaBIATh KOMIIJICKCHBIE YHCIIA B alre0pandeckoil 1 TpPUrOHOMETPUYECKO (opme,
BBINOJIHATH apUPMETHYECKHUE ONIEPALIUU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHUs M HEpaBEHCTBA:

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMM:  HMpPPALMOHAIbHBIE,  IIOKa3aTeJIbHbIE U
Jorapu(pMHUECKUE HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C IOMOILBIO PABHOCUIILHBIX MIEPEXO0B;

OCYILECTBIIATH OTOOP KOPHEH MpH peIIeHUH TPUTOHOMETPUUYECKOIO YPaBHEHHUS;

CBOOOZHO OIEPUPOBaTh IOHSATHUEM TPUTOHOMETPUUECKOE HEPaBEHCTBO, IPHUMEHSATH
HE0O0XouMBbIe (POPMYITBI ISl PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABCHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CUCTEMA U COBOKYIHOCTb YPaBHEHUI U HEPABEHCTB,
PaBHOCHJIbHBIE CUCTEMBI M CUCTEMBI-CIIEACTBHS, HAXOAUTH PELICHHs] CUCTEMBI U COBOKYITHOCTEN
palMOHABHBIX, HMPPANUOHANBHBIX, TIOKA3aTeNbHBIX W JIOTapU(PMHUECKUX YpaBHEHUH W
HEPaBEHCTB;

peliath palMoOHalbHble, HPPALMOHAIbHbIE, I[OKa3aTeJdbHblE, JorapuMUUEecCKue |
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJEp KAILME MOLYJIN U ITapaMeTPBh;

MPUMEHSTH 'paduyecKue METO/IbI JUIs pEIICHNs] YpaBHEHUI U HEPAaBEHCTB, a TaKXKe 3a/1a4 ¢
rapamMeTpamu;

MOJENUPOBaTh pealbHble CUTyallMd Ha s3bIKe aireOpbl, COCTAaBIATh BBIPAXKEHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a/1a4H, UCCIIEI0BATh IOCTPOCHHBIE MOJIEIN
C MCIMOJIb30BAaHUEM allliapara aireopbl, HHTEPIPETUPOBATH NOJYyUYEHHBINH Pe3yIbTarT.

DyHKIUHA U TPaPUKH:

CTPOUTH TpapUKH KOMIO3ULUHU (PYHKIHUI ¢ MOMOLIbIO 3JEMEHTApHOTO HCCIEIOBaHUS U
CBOWCTB KOMITO3UIIMH JABYX (PyHKIIHII;

CTPOUTH T€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB Ha KOOPJMHATHOM IJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: IpaUKH TPUTOHOMETPUUECKUX (YHKIIHIA;

OPUMEHATH QYHKIMU U1 MOJCTUPOBAHMS U UCCIEIOBAHUS PEATbHBIX MPOLIECCOB.

Hayana mareMaTH4ecKoro aHajmsa:

UCIIOJIb30BaTh IPOU3BOJHYIO [UIsl HCCIEOBaHUS (QYHKIMM HAa MOHOTOHHOCTh H
KCTPEMYMBI;

HaXOJUTh HauOoJIbllIee U HAaUMEHbIIIee 3HauUeHHs (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;



UCTIOJIB30BaTh MPOU3BOIHYIO Ul HAXO0XICHUS HAMIIYUIIErO PEIICHUS B MPUKIAIHBIX, B
TOM YHCJIE COIMAIbHO-DKOHOMUYECKHX, 3aadax, IS OINpENeTICHHs] CKOPOCTH U YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYJIION UITH TPaPuKOM;

CBOOOJTHO OTIEpPUPOBATh MOHIATHUAMU: IEPBOOOPA3Hasi, ONPEEIEHHBIA UHTETPANI, HAXOJAUTh
NepBOOOpPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUACIATH UHTErpan mno Gopmyne Hprootona-
JleriOnuna;

HAXOJWTh IJIOMAJH IJIOCKUX (PUTYP B 0OBEMBI TEJ C MOMOIIBI0 UHTETPaa;

UMETh MPEJCTABICHHE O MaTEeMAaTHYECKOM MOJICIIMPOBAHUHM Ha TPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPAaBHCHH,

peliaTh MPUKIAJHBIE 33a4M, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3NIECKOTO
Xapakrtepa, CpeICTBAMHU MaTEMAaTHYECKOTO aHAIIN3a.

MNJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOTI'O KYPCA
«'EOMETPUSI» (YIJIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHET O OBIIETO
OBPA30OBAHUS

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:xknanckoe BociMTaHUe:

Cc(hOPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIIMK  OOy4YalOMIeTOCs KaKk AaKTUBHOTO |
OTBETCTBCHHOT'O WICHA POCCHICKOTO OOMIECTBA, MPEACTABICHHUE O MAaTEMAaTHYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBIEHUH, MpOIEAyp TpakJaHCKOTO OOIecTBa
(BBIOOpPBI, OMPOCHI U JAPYTro€), YMEHHE B3aMMOJEWCTBOBATH C COLIMAIBHBIMU WHCTHUTYTaMHU B
COOTBETCTBUU C UX (QYHKIUSIMU H Ha3HAUYCHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUMCKON TPAXKIAHCKON MICHTUYHOCTHU, YBAXKEHUS K MPOLLIOMY U
HACTOALIEMY POCCUICKON MaTeMaTHKH, IIEHHOCTHOE OTHOILIEHUE K JOCTHKEHHUSIM POCCUHUCKHX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUW B
JIPYTUX HayKaX, TEXHOJOTUSIX, chepax SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAaHHWE JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, dTHUECKOTO MOBEICHHSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTIDKCHUN HAyKd W JESTEIBHOCThIO YYEHOTO, OCO3HAHHUE JIMYHOTO BKJIAJla B TMOCTPOCHHUE
YCTOWYMBOTO OyayIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOYAst SCTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aja4, PEIICHHH, PaCCyKJIEHUM, BOCHIPUUMYUBOCT K MATEMAaTHYECKUM aCIEKTaM
pa3IMYHBIX BUOB UCKYCCTBA;

5) pusuveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro o0pa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (310pOBOE
nuTaHue, COATAaHCUPOBAHHBIN PEKUM 3aHITHI U OTABIXA, PETyJsipHas (pu3ndeckas akTUBHOCTH ),
buznUeCcKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTEIHHON I€ATETHHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPY/y, OCO3HAaHHE IIEHHOCTU TPYAOTIO0US, HHTEPEC K Pa3IUuIHBIM chepam
npoecCHOHANBEHON JEesITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U €€ MPUIOKCHHUSIMH, YMEHUE
coBepIIaTh OCO3HAHHBIA BBIOOp Oynaymied mnpodeccu U peaTu3oBbIBATH COOCTBEHHBIE



KU3HCHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPAKTUYECKHX 3a7a4 MAaTEMAaTHUECKON HANPaBICHHOCTH;

7) 3K0JI0rHYecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTh IKOJIOTHYECKOW KYJIBTYPhl, ITOHUMAHUE BIMSHUSA COLHAIBHO-
HPKOHOMHUYECKUX IMPOILIECCOB HA COCTOSIHME MPHUPOJHON U COLMAIbHOW Cpefbl, OCO3HAHUE
I00ATLHOTO XapaKTepa IKOJIOTUYECKUX IPOOIIeM, OpUEHTAITHS Ha TPUMEHEHNE MaTEMaTHIEeCKIX
3HAHUU JIJIS PEIICHUS 3a/1a4 B 00JIACTH OKPYIKAOIIEH CPeJibl, INTAHUPOBAHKE TIOCTYITKOB U OIICHKH
UX BO3MOXHBIX MOCJICICTBUMN JJI OKPYXKAFOIICH CPEIbI;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIICCTBCHHOW MPAKTHKH, TOHHMMaHHWE MAaTEMaTHYEeCKOW HayKH Kak chepsl
YEIIOBEYCCKOU JICATCIIBHOCTH, ITANOB €€ Pa3BUTHS M 3HAYMMOCTH JUIS PAa3BUTHS IIMBHIIN3AIINH,
OBJIAJICHUE SI3bIKOM MAaTeMAaTUKH M MAaTEMaTHYECKOU KYIbTYpOi KaK CPEJACTBOM MO3HAHUS MUPA,
TOTOBHOCTH OCYIIECTBIISITH MPOCKTHYIO U UCCIICIOBATEILCKYIO ACSITEILHOCTh MHAUBHIYILHO U
B TpYIIIIE.

METAINPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHbIE YHMBepPCcaJIbHbIe YUeOHblIe 1elicTBUS

ba3zoBrble Jioru4eckue AeiicTBuA:

BBISBJIAITh M XapaKTEpU30BaTh CYIIECTBEHHBbIE IPHU3HAKM MaTEMaTHUYeCKHMX OOBEKTOB,
NOHATUH, OTHOWICHHHA MEXAYy TMOHATHAMH, (OpPMyIUpOBaTH ONpEACICHUS  TOHSATHH,
YCTaHABJIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(UKALKUK, OCHOBAHMA JUIsi 0000LIeHus u
CPaBHEHHUs, KpUTEPUU IIPOBOJAUMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBAaTh W MNPeoOpa3oBHIBaTh CYXKICHHs: YTBEpIUTEIbHbIE U
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITH MaT€MaTUYEeCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeUus: B (axTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKACHHUAX, IMpe/ylaraTb KpPUTEPUM JUIS  BBIABICHMS
3aKOHOMEPHOCTEN U IPOTUBOPEYUIL;

JIeJIaTh BBIBOJBI C HMCIOJB30BAHHWEM 3aKOHOB JIOTMKH, AEIYKTUBHBIX U HHAYKTHBHBIX
YMO3aKIIYeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

HPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKIEHUH (TIpsIMBbIE U OT
OPOTHBHOTO), BBICTPAUBaTh apPryMEHTAllUI0, TPUBOJIUTH MPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYKIECHHSI U BHIBOJIBI;

BbIOMpATh CIIOCO0 pelieHns yueOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BapMAHTOB PEIICHMUS,
BbIOMpATh HanOOJIee MOIXOAALINH ¢ YYETOM CaMOCTOATENbHO BBIACICHHBIX KPUTEPUEB).

ba3oBble ucciienoBaTe1bCKUE 1eHCTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIE0BATENbCKUIM MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BONPOCH], (UKCHpYIOIIME MPOTUBOpEeUYHe, MpoOjeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMI0, MHEHUE;

IIPOBOAMTH  CaMOCTOSITEJIbHO ~ CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOro OObEeKTa, SBJIEHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMU;



CaMOCTOSITENIbHO (hOPMYJIUpPOBaTh 0OOOLIEHNS U BBIBOJIBI IO PE3yJIbTaTaM MPOBEIEHHOIO
HaOJI0IeHNUS, UCCIICIOBAHMSI, OLEHUBATh JIOCTOBEPHOCTH MOJIyYE€HHBIX PE3yJIbTAaTOB, BHIBOJIOB U
000011IEHHI;

IIPOrHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOLIECCA, a TAK)KE BBIIBUIaTh IPEIIIOI0KEHUS O
€ro pPa3BUTHH B HOBBIX yCIIOBUSX.

Paborta ¢ unopmanmeii:

BBIABIIATH JEPUIUTH MHPOPMALIMH, JAHHBIX, HEOOXOIUMBIX Uil OTBETAa Ha BONPOC M IS
peILIeHNUs 3aa4H;

BbIOMpaTh MHPOPMALMIO W3 MCTOYHMKOB  pa3jIM4YHBIX THUIIOB, AHAIM3MPOBATH,
CHUCTEMAaTH3UpOBaTh M HHTEPIPETUPOBATh HMHMOPMAIMIO PA3IUYHBIX BUAOB U  (HopMm
IIPE/ICTABIICHHS,;

CTPYKTYPHUPOBATh HH(POPMALIHIO, IPEJICTABIATH €€ B Pa3INYHbIX (hopMax, UILTFOCTPUPOBAThH
rpaduyecKu;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMyHHnKaTHBHBIE YHUBepCAJIbHbIC Y4eOHbIe /1eiiCTBUS

Oo0wmenne:

BOCIIPHHUMATh U (HOPMYITUPOBATh CYXIEHHUS B COOTBETCTBHU C YCJOBUSMHU U LEISIMHU
oOIIeH s, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MHUCHMEHHBIX
TEKCTax, 1aBaTh MOSICHEHUS 110 X0y PELICHUS 3a/1a4l, KOMMEHTUPOBATh MOJTYUYEHHBIN pe3ybTarT;

B XOJIe OOCY’KIEHMsI 3aJaBaTh BOIIPOCHI IO CYILIECTBY O0OCYXkJ1aeMOil TeMbl, MPOOJIEMBI,
peraeMoil 3aaauu, BbICKa3blBaTh WJEM, HALIEJICHHbIE HA MOMCK PELICHMsI, CONOCTaBISTh CBOU
CYXKIEHHS C CYXIEHUSMHU IPYTMX YYaCTHHUKOB JMAaora, oOHapy»XUBaTh pa3jvyuude U CXOACTBO
MO3UIHI, B KOPPEKTHOH opMe GopMyIHpPOBATh pa3HOTIACHS, CBOM BO3PAXKECHHUS;

IIPEJICTaBIISITh PE3YJIbTAaThl PELICHUS 3a/ladyd, HKCIEPUMEHTa, HCCIENO0BaHUs, IMPOEKTa,
CaMOCTOSITEJIbHO BBIOMPATh (hOpMAaT BBICTYIUICHUS C YUETOM 3a]1a4 MPE3eHTAIlUU 1 0COOCHHOCTEH
ayJIuTOPUH.

PeryasiTuBHbIC YHUBEpcaJbHbIe y4eOHbIE 1eiICTBHA

Camoopranusaunus:

COCTaBJIATh IUIAH, AJITOPUTM pELIEHUS 3ajaud, BbIOMpaTh CIOCOO pelIeHus ¢ Y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHThI pelIeHUl ¢ yu€TOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJIb, SMOLHOHAJIbHBIH MHTEJIEKT:

BJIa/IETh HaBBIKAMM MTO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JEUCTBUN
U MBICIUTENIBHBIX IPOLIECCOB, HX pe3yJbTaToOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U Pe3yJIbTaTa PEIICHUs MaTEMaTUUECKOH 3a7aun;

NpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IpPH PEUICHUM 3a/a4d, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIBLCTB, JAHHBIX, HAlJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJIHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3YJIbTAaTa eI U YCIOBUSAM, OOBACHATH MPUUMHBI JOCTHXKEHUS
WIM HENOCTH)KEHUS pe3yJIbTaTOB JESITeNbHOCTH, HAaxXOJUTh OIIMOKY, JaBaTh OLEHKY
NpUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSITETIbHOCTD:



MOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJTbHOH pabOTHI IpU
pelieHnr y4deOHBIX 3a/Jay, NPUHUMATh IIeJIb COBMECTHON JEATEeIhbHOCTH, IUIAHUPOBATH
OpPTaHM3AII0 COBMECTHOW pabOThI, paclpelesiaTh BUABI pabOT, HOTOBapUBATHCSA, 00CYXKIATh
npoIiece M pe3yIbTaT padoThl, 0000IIATh MHEHHUS HECKOJILKUX JIFOICH;

y4acTBOBaTh B TPYHIOBBIX (hopmax paboTel (0O0CYykIeHUs, OOMEH MHEHHH, «MO3TOBBIE
HITYPMBD) ¥ UHBIE), BBIIOJHSITH CBOO YaCTh PAOOTHI U KOOPIMHUPOBATH CBOU JEHCTBHS C APYTUMHU
YJIeHAMU KOMaH/IbI, OIICHUBATh KAa4eCTBO CBOETO BKJIaJa B OOMIMH MPOMYKT MO KPUTEPHSIM,
c(OpPMYJIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy 10 kiacca oOyyaromuicss HAy9uTCs:

CBOOOJIHO OIIEpUPOBATh OCHOBHBIMU MOHATUAMHU CTEPEOMETPUH IIPU PEIICHUU 33134 U
IIPOBEJCHUHN MATEMAaTUYECKUX PACCYKICHUM;

IIPUMEHATh AKCHOMBI CTEPEOMETPUM M CIEICTBUS U3 HUX IHpPHU PELICHUU
FEOMETPUUYECKUX 3a]ad;

KJIaccu(pUIUpOBaTh B3aUMHOE PACIIONIOKEHHE MPSAMBIX B POCTPAHCTBE, MIIOCKOCTEH B
IIPOCTPAHCTBE, NPSAMBIX U IUIOCKOCTEHN B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATh MOHATUSIMH, CBSI3aHHBIMM C YIJIaMH B IIPOCTPAHCTBE: MEXKAY
IPSIMBIMU B IPOCTPAHCTBE, MEKY MPSIMOU U INIOCKOCTBIO;

CBOOOJHO ONEPUPOBATH MOHATUSAMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;

CBOOOJTHO PACHO3HABATh OCHOBHBIE BM/Jbl MHOIOI'PAaHHMKOB (TIpH3Ma, HUpPaAMUJA,
HIpSAMOYTOJIbHBIN Mapasienenunen, ky0);

KJaccu(puIUpoBaTh MHOIOI'PAaHHUKH, BEIOMpPAs OCHOBAHUS JJIS KIacCU(PUKALINH;
CBOOOJHO ONEpPUPOBATh IOHITHUSMH, CBSI3aHHBIMM C CEYEHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

BBINOJIHATH HapaJljieNbHOE, [IEHTPAJIbHOE U OPTOrOHAJIbHOE MPOSKTHPOBaHUE QUTYp Ha
IUIOCKOCTb, BBIOJHATH N300paXkeHHs (PUTYp Ha MIIOCKOCTH;

CTPOUTH CEYEHHs MHOIOTPAHHUKOB Pa3IMYHBIMU METOJIAMH, BBINOJIHATH (BBIHOCHBIE)
IUIOCKHE YePTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (GUTYp: BUJ CBEPXY, COOKY, CHU3Y;
BBIUMCIIATh IUJIOIIAAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (Mpu3Ma, NHpPaMUJA),
reOMEeTPUYECKUX TeJI C TPUMEHEHUEM (HopMy;

CBOOOJHO ONEpUpOBaTh MOHATHUAMU: CHUMMETPHUS B HPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBI;

CBOOOJHO ONEPUPOBATH MOHATHIMH, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpJIUHATaM B
IIPOCTPAHCTBE;

BBITOJHATH IEHCTBUS HaJl BEKTOPaMH;

pemaTe 3aJayd Ha J0Ka3aTelbCTBO MaTEMaTHYECKUX OTHONIEHUH U HaXOXJAECHHE
FEOMETPUUYECKUX  BEJIMYMH, TPUMEHSA H3BECTHBIE METOABl IIPU  PELICHUH
MaTeMaTHYeCKUX 3ajay MOBBIIIEHHOT'O U BBICOKOTO YPOBHSI CJIO’KHOCTH;

MPUMEHSTH [IPOCTEHIINE MPOrPaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKAIIHOHHBIE
CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a/ay;

U3BJIEKATh, TPEOOPa30BHIBATH U MHTEPIPETUPOBATH MH(GOPMALIMIO O TPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX PUTYpax, MPEACTaBIECHHYIO Ha YepTekax U pUCYHKaX;



IIPUMEHATH MOJIyYECHHBIC 3HAHNS Ha IPAKTUKE: CPABHUBATh U aHAIIM3UPOBATh pPEaJIbHbIE
CUTyallUW, TPUMEHATh M3YyYEHHBIE IMOHATHS B IPOLECCE IIOMCKA PEIICHUs
MaTeMaTHYeCKu c(HOpMYyTUPOBAHHON MPOOIEMBI, MOJCIUPOBATh PEATbHbIE CUTyalluu
Ha s3bIKE TIE€OMETPUM, HCCIIEN0BATh IIOCTPOCHHBIE MOJCIHA C HCIOJIb30BAHUEM
reoMEeTPUUECKUX MOHATHH U TeopeM, armapara ajireOpsl, pelaTh NIpakTHUECKUE 3a1a4H,
CBSI3aHHBIE C HAXOXKACHUEM I'€OMETPUUYECKUX BEIINYUH;

UMETb IPEACTABICHUS 00 OCHOBHBIX ATAIax Pa3BUTHS T€OMETPHH KaK COCTABHOM YacTh
(dyHIamMeHTa pa3BUTHUS TEXHOJIOTUH.

K xonmy 11 kiacca oOyyaromuicss HAy4IuTCs:

CBOOOJTHO OTEPUPOBATH MOHATUSMH, CBA3aHHBIMU C IMJIMHAPHYECKON, KOHUYECKON U
cepruvecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI MOTY4YEHUS;

OTIEpPHPOBATH TOHATHIMHU, CBSI3aHHBIMH C TEJAMH BPAILCHHS: LUWIMHIPOM, KOHYCOM,
cdepoii u mapom;

pacro3HaBaTh Tesa BpaleHus (IIHHIP, KOHYC, cdepa U map) U 00BACHATH CIIOCOOBI
MIOJTyYCHHUS TeJl BPALICHUS;

KJIaccu(pUIUpOBaTh B3aUMHOE PACIOI0KEHHUE CPephl U MIIOCKOCTH;

BBIYUCIISITh BEIMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB M TeNl BPALICHUs, OOBEMBI U
IUTOIIAAN MTOBEPXHOCTEH MHOTOTPAaHHHUKOB M TEJ BpAICHHS, T€OMETPHUECKUX TEN C
npUMEHEeHHEM (opMyIT;

CBOOOJIHO OMNEpPUPOBATh MOHITUAMH, CBSI3aHHBIMM C KOMOMHAIIMSIMM TE€J BpAIIEHUS U
MHOTI'OI'PaHHMKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy M ONMMCAaHHBIA OKOJO cdepsl,
cdepa, BIMCaHHAsi B MHOIOI'PAaHHUK WJIU TEJIO BPAIIECHUS;

BBIYUCIISITH COOTHOIICHHUS MEX]Ty IUIOMIASIMH IMOBEPXHOCTEH U 00bEMaMH MOT0OHBIX
TeJI;

n300pakaTh M3ydaemble (UTYpbI, BBIIOIHATH (BBHIHOCHBIE) TUIOCKHE YEPTEXH U3
PUCYHKOB ITPOCTHIX 00BEMHBIX (DUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEYEHUS TEI
BPAIICHHUS;

U3BIIEKATh, HHTEPIPETUPOBATH U TPEOOPA30BBIBATH HH(POPMAITUIO O IIPOCTPAHCTBEHHBIX
reOMEeTpHYECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTeKaX U pUCYHKAX;

CBOOO/THO OTIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTRE;

BBITIOJIHATH ONEPAIH Ha/l BEKTOPAMH;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapPTOBOW CHCTEME KOOPAMHAT;

pemaTh TEeOMETpPHUYECKHE 3aJadil Ha BBIYHCICHHE YIJOB MEXAYy NpPSIMBIMA H
IUIOCKOCTSIMHM, BBIYMCIICHHE PACCTOSHMM OT TOYKM J0 IUIOCKOCTH, B II€JIOM, Ha
NpUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO A MIPH PEUICHUN;

CBOOOJTHO OTIEPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C JIBUKEHHUEM B ITPOCTPAHCTBE, 3HATH
CBOMCTBA JIBIKCHHIA,

BBIMOJIHATh HM300pa)XCHHsT MHOTOTPAaHHMKOB W TEJ BpAIICHUS TPH IMapajuIeIbHOM
nepeHoce, IMeHTPATbHON CHMMETPHH, 3€pPKATbHOW CUMMETPHH, TP MTOBOPOTE BOKPYT
npsMOii, mpeoOpa3oBaHus MOA00US;

CTPOUTH CEYCHHSI MHOTOI'PAaHHUKOB U TeJI BpAILlEHHs: CEUeHUs [IMITNHIpa (TTapajuieIbHO
U MIEPIEHUKYJIISIPHO OCH), CEUEHUs KOHYca (TapasuiebHble OCHOBAaHUIO U MPOXOAIINe
yepes BepIINHY), CeUeHHUS I1apa;

UCTIOJIB30BaTh METOJBI TIOCTPOCHHUSI CEYCHHH: METOJ[ CJIEOB, METOJ BHYTPEHHETO
POEKTHUPOBAHMUS, METO]I TIEpEeHOCa CEeKYILEH MITOCKOCTH;



®  JI0OKa3bIBaTh T€OMETPUYECKHE YTBEPKICHHUS;
® T[pPUMEHSATh TreoMeTpuYeckre (aKkThl A pEeUIeHHs CTEePeOMEeTPUYECKUX 3ajad,
IIPEJIIOJIaratoluX HECKOJbKO LIAaroB PelIeHUs, €Clid yCIOBUS IPUMEHEHHUS 3a/laHbl B
SIBHOW M HESIBHOU (hopMe;
e pemiaTh 3a7a4yd Ha J0KAa3aTeIbCTBO MAaTEMAaTHUYECKUX OTHONICHUH W HaXOXJEHHUE
F€OMETPUUYECKUX BEJINYMH;
® [IPUMEHSTH MPOTPAMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU
PEIICHUH CTEPEOMETPUUECKUX 3a/1a4;
® [PUMEHATH IMOJYYEHHbIC 3HAHHWS HaA IMPAKTUKE: CpPaBHUBATh, AaHAIM3UPOBATh U
OIICHUBATH PEAJIbHBIC CUTYAllUU, IPUMEHSITh U3yUEHHBIE MTOHSATHS, TEOPEMBI, CBOICTBA
B IpollecCce IMOWCKA PEIICHUS MaTeMaTHYeCKH CQOPMYIUPOBAHHON MPOOIEMBI,
MOJIEJIMPOBATh pealbHbIC CUTyalldd HA S3bIKE T€OMETPHUH, UCCIIE0BATh MOCTPOCHHbIE
MOJIEJIM C UCIOJB30BaHUEM T'€OMETPUUECKUX MOHATHI M TeopeM, ammapaTa ajireOpsl,
pemaTh IPaKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAX0KICHHUEM IeOMETPHUUECKUX BEIIHYUH,
® UMETh IPEJICTABICHUS 00 OCHOBHBIX dTanax pa3BUTHsS T€OMETPUH KaK COCTaBHOM 4acTu
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHIA.
INJIAHUPYEMBbIE PE3YJIBTATHBI OCBOEHUS YYEBHOI'O KYPCA
«BEPOSITHOCTbh 1 CTATUCTHUKA» (YTJIYBJEHHBIW YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knaHCcKOro BOCIIMTAHUS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMU  OOydaromlerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 WJIEHAa POCCUMCKOro OOIIECTBA, NMPEACTABICHUE O MAaTEMaTHMYECKHUX OCHOBAX
(YHKIMOHUPOBAHUSI PA3MUYHBIX CTPYKTYp, SBICHHN, NPOIENYp TPakJaHCKOTO oO0IIecTBa
(BBIOOPBI, OMPOCHl M JAPYroe), yMEHUE B3aUMOJEHCTBOBATH C COLUAIBHBIMU MHCTUTYTaMH B
COOTBETCTBUM € UX (PYHKIMSIMU U Ha3HAUCHUEM;

2) NaTpHOTHYECKOT0 BOCTIMTAHUS:

c(OpMUPOBAHHOCTh POCCUMCKON TPakJTaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOIJIOMY U
HACTOSILEMY POCCUHCKOM MaTeMaTHKH, IEHHOCTHOE OTHOLICHHME K JIOCTH)KEHHUSM POCCUHCKUX
MaTeMaTHKOB U POCCUHCKOW MaTeMaTHUeCKOW MIKOJbI, WCHOJb30BAHUE 3TUX JOCTHXKEHHH B
NPYTUX HayKax, TEXHOJIOTUSX, Cepax IKOHOMHKH,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HaHME JIyXOBHBIX ILIEHHOCTEHl  poccHiicKOro Hapoja, CHOPMHPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMs, ITUYECKOTO TOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM IPUMEHEHHEM
JOCTHKEHUI HAyKH U JAESTEIbHOCTHbIO YUYEHOrO, OCO3HAHWE JIMYHOTO BKJIaJa B IMOCTPOCHUE
yCTOMYHUBOTO OyAyIIEro;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

HCTETUYECKOE OTHOILIIEHHE K MUPY, BKIII0YAs 3CTETUKY MaTeMaTUYeCKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/la4, PENICHUH, pPacCyKIACHWH, BOCIPUMMYUBOCTh K MaTEeMAaTHYECKUM acIleKTam
Pa3INYHBIX BUJOB UCKYCCTBA;

5) pusuveckoro BOCHUTAHMSA:

c(OpPMHPOBAHHOCTh YMEHHUS IPUMEHATh MaTeMaTUYeCKHe 3HAHUS B HHTEPECax 37J0POBOTO
u Oe3omacHOro obpasa >KU3HHU, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3J0POBbIO (370pOBOE



nuTaHue, cOaaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, peryligpHas (u3nueckas akTUBHOCTD),
bu3HYECKOe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTEIBHON JIEATEIHFHOCTHIO;,

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYyJy, OCO3HAHHE IIECHHOCTH TPYJO0JII0OUs, UHTEpEC K pa3IuuHbIM cepam
npoecCHOHANBHOM AESTeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIOKEHUSMU, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccur H peaTu30BBIBATH COOCTBCHHBIE
JKU3HEHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4YeCcKOMy OOpa3oBaHUIO U
caM000pa30BaHuIO HA MPOTSHKEHUU BCEH YKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPAKTUYECKHX 3a7[a4 MaTeMaTU4eCKOIl HalpaBIeHHOCTH;

7) IKOJIOTHYECKOT0 BOCTIUTAHUS

c()OPMUPOBAHHOCTh 3KOJOTUYECKOW KYJIbTYPhl, IMOHUMAaHUE BIHSHUS COIHAILHO-
SKOHOMHMYECKUX TMPOILIECCOB HA COCTOSHUE MPUPOAHON M COLMAIBHOM Cpelbl, OCO3HaHUE
J100abHOT0 XapaKTepa IKOJIOTUYECKUX MPoOIieM, OpUeHTAIIHS Ha TPUMEHEHNE MaTeMaTHUYECKUX
3HAHWM JIJIs1 pEIICHUS 33724 B 001aCTH OKpPYKAIOIIEH CpeIbl, IIAHUPOBAHUE TOCTYITKOB M OLICHKH
WX BO3MOXHBIX TOCJICICTBUIN JJIST OKPYKAIOIICH CPEIbI;

8) HeHHOCTH HAYYHOIr0 NO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH U OOINECTBEHHOW MPAKTHKH, TOHMMAaHUE MATEMaTHYCCKOW HAyKH Kak chepsl
YEIIOBEYCCKOU JISATEIBHOCTH, ITANOB €€ Pa3sBUTHS M 3HAYUMOCTH JUIS PAa3BUTHS IUBHIIN3AINH,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH U MAaTEeMaTUYECKOU KYJIbTYpOl KaK CPeICTBOM MO3HAHUS MHPA,
TOTOBHOCTH OCYIIECTBIISITH MPOCKTHYIO U UCCIIEIOBATENBCKYIO ACSITEIbHOCTh MHANBHUIYAIbHO U

B IpyIIIIE.

METAINIPEJMETHBIE PE3YJIbTATbBI

ITo3naBaTebHbIC YHHBepPCaJIbHbIC Y4eOHbIC AelCTBUS

ba3oBble JJornueckue 1eMCTBHA:

BBIABJIATE MW XaPaKTCPHU30BATH CYHNICCTBCHHBLIC IIPHU3HAKKW MAaTEMAaTHYCCKUX 06”I)GKTOB,
NOHATUHM, OTHOWIEHMH MEXAYy MOHATHAMH, (OpPMYyIUpOBaTH ONpEAETCHUsS  MOHATHH,
yCTaHaBJIMBATh CYLIECTBEHHBIH MpPHU3HAK KJIACCU(PHUKAIMK, OCHOBaHMA Uil 000OLIeHHS U
CpaBHEHMS, KPUTEPUHU IPOBOAMMOIO aHAIIN3A;

BOCIPUHUMATh, (OpPMYJIHpOBaTh U IPEOOpPa3OBBIBATh CYXKJEHUS: YTBEpAWUTENbHBIE WU
OTpHIIATENIbHBIE, €TMHUYHBIE, YACTHBIE U 00IKe, YCIOBHBIE,

BBISBIISATh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHUBOpeuus B (akTax,
JaHHBIX, Ha6J'IIOI[CHI/I${X n YTBCPKACHUAX, npeajaratb KpUTCpun JJIsA BBISIBJICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JlenaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKM, ACAYKTHBHBIX M HMHIYKTUBHBIX
YMO3aKJIFOYEHUH, YMO3AKIFOYEHHUH 110 aHAJIOTHH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MATEMAaTUIECKUX YTBEPKIEHUH (TIPSAMBIE U OT
IPOTUBHOT0), BBICTpAaUBaTh AapryMEHTAlMI0, NPUBOJUTH MPUMEPHI M  KOHTPHPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIBI;

BBIOMPATH CIIOCOO perieHus yueOHoH 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELLICHHUS,
BbIOMpaTh HanboJIee MOAXOASIMINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3zoBrble uccieqoBare1bcKkHe 1eHCTBUA:



UCTIOJIB30BaTh BOIPOCHI KaK MCCIIEIOBATEIbCKII HHCTPYMEHT TO3HAHMUS, ()OPMYIHPOBATH
BOTIPOCHI, (DUKCHPYIOIIME MPOTUBOpEUYHE, MPoOJIeMy, YCTaHABIMBATH HCKOMOE H JIAaHHOE,
(GbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIINI0, MHEHHUE;

NPOBOJUTh CAMOCTOSITENILHO — CIUTAHUPOBAHHBIA  DKCIEPUMEHT, HCCIECJIOBAHHE I10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO OOBEKTa, SBJICHHUS, IMPOIECCa, BBISBICHUIO
3aBUCHUMOCTEN MEXKTy 00bEKTaMU, SIBJICHHUSIMH, TTPOIIECCAMH;

CaMOCTOSITENILHO (POPMYIIMPOBATH 000OIIEHHUST ¥ BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIFO/ICHUS, UCCIICIOBAHMSI, OIEHUBATh JIOCTOBEPHOCTH IMOJIyUYECHHBIX PE3yJIbTaTOB, BHIBOJIOB U
000011IeHMI;

MIPOTHO3MPOBATH BO3MOXHOE PAa3BUTHUE MPOIIECCa, a TAKKE BBIIBUTATh MPEIIOI0KEHUS O
€ro pPa3BUTHH B HOBBIX YCIIOBUSX.

Pa6ora ¢ undopmanmeii:

BBISIBIISITH IEPUIIMTHI HHPOPMAIIUH, JaHHBIX, HECOOXOIUMBIX Il OTBETAa HAa BOIIPOC M JIJIS
peIIeHUs 3aa49H;

BEIOMpaTh WHGOPMAIMIO W3 HCTOYHUKOB  Pa3IMYHBIX  THUIIOB, AaHAJIU3UPOBATH,
CHUCTEMaTH3UpPOBAaTh M HHTEPIPETUPOBATh HMHMOPMAIMIO PAa3IUYHBIX BUAOB U  (Hopm
NPE/ICTABIICHUS;

CTPYKTYpHUPOBATh HHPOPMAIIHIO, TPESIICTABIIATH €€ B pa3IUYHBIX (opMaXx, HIUTFOCTPUPOBATH
rpaduvecKu;

OLICHUBATh HAAGKHOCTH HMH(OpPMAIMK IO CaMOCTOATENBHO  CPOPMYITHMPOBAHHBIM
KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIE TeHCTBUS

Oomenne:

BOCIIPUHUMATh U (DOPMYIUPOBATh CYXJICHUS B COOTBETCTBHU C YCJIOBUSIMH U LEISIMHU
06HI€HI/IH, SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTI) CBOIO TO‘-IKy 3peHI/I$I B yCTHI)IX U IIMCBMCHHBIX
TEKCTaX, JaBaTh IIOSICHCHUA 110 XOI[y pemeHI/m 3aJda4yu, KOMMGHTI/IpOBaTI) HOqueHHBIﬁ p€3y.]'II>TaT;

B XOJIe OOCYXKICHHSI 3a/J1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOH TEeMbI, MPOOIEMBI,
pemiaeMoil 3a1auu, BBICKA3bIBATh WJIEH, HAIlEJICHHbIE HA MOWCK PEIICHHs], COMOCTaBIsITh CBOU
CYXKIEHHS C CY)XIIEHUSMHU JPYTHUX YYaCTHHUKOB JMAanora, OOHapy»XKUBaTh pa3jlyuude U CXOACTBO
MO3UINH, B KOPPEKTHOH (hopMe GOpMYyIIMPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

HpeI[CTaBJ'ISITI) pGSYHI)TaTI)I peHIeHI/ISI 3a1a4u, BKCHepI/IMeHTa, Huccje10BaHus, HpOCKTa,
CaMOCTOSITENILHO BBIOMPATh (hOpMAT BBICTYIUICHUS ¢ yUETOM 3314 MPEe3eHTAIIMH U 0COOEHHOCTEN
ayJIMTOPUH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUA

Camoopranusanus:

COCTABJIATh IUIAH, aJIFOPUTM pEIIeHHs 3a/auyd, BBIOMpaATh CIOCOO pemeHHs ¢ y4ETOM
UMEIOLINXCS PEeCypcoB UM COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaThb U KOPPEKTHPOBATH
BapHaHThI PEUIEHUH ¢ y4ETOM HOBOM MH(OpMALIUK.

CaMOKOHTPOJIb, SJMOIHOHAJIbHBIH HHTEICKT:

BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBIX JeHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HUX PpE3yJbTaTOB, BIAAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIA ITpoLiecca U pe3ysipTaTa PEeIIeHNs] MATEMAaTHYECKON 3aa4H;



NpPEIBUACTh TPYTHOCTH, KOTOPBHIE MOTYT BO3HHKHYTh NPH PEIICHWH 3a/1a4Hd, BHOCUTH
KOPPEKTUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, NAHHBIX, HAHJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3yJIbTATA IEJIU U YCIOBUSAM, OOBSCHATH IPUYNHBI TOCTHKCHUS
WIA HEJOCTIKEHHS pe3yJbTaTOB JICATEIBHOCTH, HAaXOJUTh OIIMOKY, JaBaTh OIICHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eATEJbHOCTD:

MOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHIyaJbHOH PabOTHI MpU
pemieHHH y4YeOHBIX 3a/Ja4y, NPUHUMATh IeJIb COBMECTHOHM JESITEIbHOCTH, IUIAHUPOBATh
OpraHu3allMI0 COBMECTHOM pPabOTHI, paclpeleniaTh BHIAbI padoT, JOrOBApHBATHCS, OOCYXAATh
MIPOILIECC B PE3YJIbTAT Pa0OTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPyHIoOBBIX (popmax paboThl (0O0CykIeHHsl, OOMEH MHEHHH, «MO3TOBBIC
HITYPMBD» ¥ HHBIE), BBIIIOJIHSATH CBOKO YaCTh pa0OTHI M KOOPAWHUPOBATH CBOU JICUCTBUS C IPYTHMHU
YJIeHAMU KOMaH/IbI, OLICHWBAaTh Ka4eCTBO CBOETO BKJIaJa B OOMIUN MPOIYKT MO KPHUTEPUSIM,
c(OpMYJIMPOBAHHBIM YYACTHHKAMU B3aUMOJICHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

K xoniry 10 kaacca 00yyaromuiicss HAyYUTCS:

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: Tpad, IIOCKUil rpad, cBs3HbIN rpad, myTh B rpade,
LieNb, LIUKJI, IEPEBO, CTENIEHDb BEPILUHBI, JEPEBO CIyYallHOIO dKCIIEPUMEHTA,

CBOOOJTHO OIEpPUPOBATH MOHATUAMU: CIy4YalHbBI SKCHEpUMEHT (OmIbIT), ClydyailHoe
coObITHE, AJIEMEHTapHOE Cily4yailHOe COOBbITHE (RJIEMEHTapHbI HMCXOJ) CIIy4ailHOrO OIbITa,
HaXOJUTb BEPOSITHOCTH COOBITUI B OIBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUAMU;

HaXoIuTh U (POpMYyJIUpPOBaTH COOBITHS: NEepeceueHue, 0ObEIUHEHUE TaHHBIX COOBITH,
coObITHE, MPOTUBOMNOJOXKHOE IAaHHOMY, HCIHOJb30BATh AuArpaMMmbl Oiijepa, KOOPAWHATHYIO
OpsIMyI0 Ui pelIeHMsl 3ajad, I0JIb30BaThCsl (OPMYJION CIOXKEHHS BEPOATHOCTEH st
BEPOSATHOCTEN JIBYX U TpeX CIy4YailHbIX COOBITHI;

OIEpUpPOBAaTh MNOHATHUAMHU: YCIIOBHAs  BEPOSATHOCTb, YMHOXEHHE BEpPOSTHOCTEM,
HE3aBUCHMBbIE COOBITHS, AEPEBO CIYYaHOI0 HKCIEPUMEHTA, HAXOAUTh BEPOSATHOCTH COOBITUH C
MOMOIUIbIO MpaBUja YMHOXEHHS, J€peBa CIy4alHOTO OIbITA, MCIOIb30BaTh (HOPMYITYy MOITHON
BeposiTHOCTH, opMy:ny baiteca mpu pemeHnu 3aaad, onpenesiTh HE3ABUCUMOCTb COOBITHI 10
(dopMyIie U o OpraHu3alMy CIIy4aifHOrO SKCIIEPUMEHTA;

OPUMEHATh M3Y4YEHHblE KOMOMHATOpHBbIE (OPMYJBI A TEPEUUCICHUS HIIEMEHTOB
MHO’KECTB, JJIEMEHTapHbIX COOBITUH CIIy4allHOTO OIbITa, pElIeHHUs 3aJad IO TeOopuu
BEPOSITHOCTEM;

CBOOOJIHO ONEPUPOBATH MOHATUAMM: OMHAPHBIN CIy4YalHbIM ONBIT (MCIBITAHUE), YCIIEX U
HeyJaya, HE3aBUCHMbIE HCIBITAHUS, CEPHUsl UCHBITAHUN, HAXOAUTh BEPOSTHOCTU COOBITHH: B
CEpUHU UCTBITAaHUI JI0 IEPBOTo ycrexa, B CEpUH UCIBITaHUN BepHyIu, B OMNbITe, CBI3aHHOM CO
CITy4alHBIM BEIOOPOM M3 KOHEYHOW COBOKYITHOCTH;

CBOOOJTHO ONIEPUPOBATH MOHATHIAMU: CllyyaiiHas BEIMYMHA, paclpeiesieHne BepOSITHOCTEH,
JyarpaMma pacnpezeneHus, OMHapHas ciy4aiiHas BeIMYHHA, FeOMETpHUEcKoe, OMHOMHUAIBLHOE
pacnpeneneHue.

K xoniy 11 kaacca o0ydaromuiicss HAYYUTCS:



ONEpPUPOBATh TOHATHSIMU: COBMECTHOE paclpe/eleHue JBYX CIydailHbIX BEJINYMH,
HUCIIOJIBb30BAaTh Ta6JII/II_Iy COBMCCTHOT'O pacCIipCaciICHuA ABYX CJIy‘-I@.fIHLIX BCJIMYMH OJIA BBIACIICHUA
pacnpeaciCcHus Ka)KI[Oﬁ BCJIIMYUHBI, OIIPCACIICHHUA HC3aBUCUMOCTHU CJIy‘-IElfIHBIX BCJIMYHH,

CBOOOJTHO ONEpUPOBaTh MOHATHEM MAaTEMaTHUYECKOIO OXMJAHUS CIydyallHOW BEIMYMHBI
(pactipenieneHus), NPUMEHSTh CBOMCTBA MAaT€MaTHMUYECKOTO OXHJIAHUS IpPU PpEIICHUH 3ajad,
BBIYUCIISATH MATEMATUYECKOE OXKHUIaHNEe OMHOMHAIBLHOTO M TEOMETPUUECKOTO paclpeieeHui;

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: JHUCIEPCHUS, CTAHIAPTHOE OTKIOHEHHE CIIydaiHOU
BEJIMYMHBI, NPUMEHATh CBOWCTBA AMCIEPCUU CIIydyallHOM BeNMYMHBI (paclpeleseHus) Mpu
pEeLIeHUH 3aJa4, BBIYUCIATH JAUCHEPCUI0 M CTAaHAApPTHOE OTKIOHEHHE I'€OMETPUUYECKOro U
OMHOMHUAIBHOIO paclpeaeIeHul;

BBIUUCIISATH  BHIOOPOYHBIE XapaKTEPUCTUKU TIO0 JIaHHOW BBIOOPKE W OICHHUBATH
XapaKTEPUCTUKN TEHEPAJIbHOM COBOKYHNHOCTH JaHHBIX I10 BBIOOPOYHBIM XapaKTEPUCTHKAM.
OneHuBaTh BEPOATHOCTU COOBITUH M MPOBEPATh NPOCTEHIINE CTATUCTUYECKUE THUIOTE3Bl,
MOJIb3YSACh U3YYCHHBIMHA PACIIPCACIICHUAMMU.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxririeckue o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
MHOXecTBO 1eHICTBUTENIBHBIX YHCEIL.
1 MHorounensl. PaninonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
YpaBHEHUU
5 Oynkuun u rpapuku. CreneHHas GyHKIUS ¢ 12 1
LeJIBIM [TOKa3aTeIeM
3 ApudmeTrueckuil KOpeHb N-0i CTENEHHU. 15 1
WppanmoHansHbie ypaBHEHUS
4 IToka3zarenbHas pyHkius. [TokasarensHbie 10 1
YpaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmuueckue ypaBHeHUS
5 Tpuronomerpuveckne BRIpaKEHUS U 2 1
YpaBHEHHSI
7 ITocnenoBarenbHOCTH U MPOTPECCUH 10 1
8 HenpepriBabie dynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NMPOrpamMMbI Bcero Kontpoapueie  Iparkruueckue oOpa3oBaTejibHbIE
padoThI padoThI pecypeni
1 HccnenoBanue QyHKIHI ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 UHTETpAI 12 1
3 I'paduiku TpUrOHOMETPUUECKUX (PYHKITHIA. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmoHanbHbIe, TOKa3aTeIbHBIC U 24 1
norapuMUUecKre HEPaBeHCTBA
) KomrnekcHeie yncna 10 1
6 HatypanbHble u ensle uncia 10
CucTeMbl paliMOHATBHBIX, UPPAIIMOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YpaBHEHUI
8 3aza4yu ¢ mapaMeTpamu 16 1
9 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AL 16 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHME YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A»
10 KJIACC

Ne
n/
n

Tema ypoka

KoanuyecTBo 4acoB

KoHnTpoJsb
HbIE
padoThI

Bce
ro

IIpakTHyec
KHe
padoThI

Jlara
U3y4eH
U

DJIeKTpOHHbIe N (pPoBbIe 00pa3oBaTebHbIE PecypChl

MHuoxecTBo,
onepauuy Hajg
MHO>KECTBAMHU 1
MX CBOMCTBA

https://resh.edu.ru/subject/lesson/4726/start/198194/

JlnarpaMmsl
Ditnepa-Benna
IIpumeHeHune
TEOPETUKO-
MHO>KECTBEHHOI'O
amnmnapara Jajs
pelIeHus 3a1a4

PanmonansHbIe
YHpcia.
OOBIKHOBEHHBIE U
IECITUYHBIE
npobu,
MIPOIICHTHI,
OECKOHEUHBIE
MIEPHONICCKHC
npobu

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

PammmonansHbie
YHCIa.

https://resh.edu.ru/subject/51/10/




OOBIKHOBEHHEIE U
JIECATHYHBIE
Apobu,
IIPOLICHTBI,
OECKOHEUHBIE
MIEPUOANYECKUC
npobu

[Ipumenenue
npoOei u
MIPOLICHTOB IS
peLeHus
MPUKIIATHBIX
3a1a4

IIpumeHeHune
npobeit u
IIPOLIEHTOB ISt
pelieHus
MPUKIIATHBIX
3a/1a4

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

JlelicTBUTEIbHBIE
qHCIa.
Panmonanbueie u
HMppaluroOHaIIbHbIC
qHcia

hhttps://resh.edu.ru/subject/51/10/ttps://resh.edu.ru/subject/l
esson/4730/start/

Apudmernueckue
OTIEPAIIHH C

e CTBUTEIILHBIM
1 YUCJIaMH

https://resh.edu.ru/subject/51/10/




10

Moaynb
NEUCTBUTEIILHOTO
YHCJIa B €ro
CBOMCTBaA

https://resh.edu.ru/subject/51/10/

11

12

13

[Ipubnmxénnnie
BBIUKCJICHHS,
MpaBuIa
OKpYTJICHUS,
MPUKHUIKA U
OIICHKA
pe3yJibTaTa
BBIYHCIICHUH

OCHOBHBIE
METO/IbI PEIICHUS
HENbIX U APOOHO-
paIMOHAITLHBIX
YpPaBHEHUU U
HEPABCHCTB

OcHOBHBIE
METO/IbI PEIICHUS
[EJIBIX U APOOHO-
palrOHAIBHBIX
YpaBHEHUU U
HEPABEHCTB

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

14

OCHOBHBIE
METOAbI peHIeHI/Iﬂ
[EJIBIX U APOOHO-
PaIMOHATTLHBIX

https://resh.edu.ru/subject/51/10/




YpPaBHEHUU U
HEPaBEHCTB

15

16

17

MHoOrousneHs! OT
OJIHOU
[IEPEMEHHOM.
Henenue
MHOTrOYJIEHA Ha
MHOT'OYJIEH C
OCTaTKOM.
Teopema besy

MHOTrO4IICHEI C
HEIBIMHA
koa(urmenTam
u. Teopema
Buera

Pemenne cucrem
JIMHEWHBIX
YpaBHEHUU

https://resh.edu.ru/subject/lesson/5298/start/326969/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

18

Pemenue cucrem
JIMHENHBIX
ypaBHEHUU

https://resh.edu.ru/subject/51/10/

19

Marpuna
CHCTEMEI
JIMHEUHBIX
YpPaBHEHUM.
Onpenenurenb
MaTpHIBI 2%2,
ero
reOMETPUYECKUI

https://resh.edu.ru/subject/51/10/




CMBICII B
CBOMCTBA;
BBIYHCIICHHE €TO
3HAYCHUS

20

21

22

Ornpenenurens
MaTpHIBI 2%2,
ero
r€OMETPUUYECKHI
CMBICT U
CBOMCTBA;
BBIUKCJICHHE €TO
3HAYCHUS

[Ipumenenue
ONIPEAECITUTENS
JUISL pELIEHUS
CHCTEMBI
JIMHEHWHBIX
YpaBHEHUU

Pemienne
MPUKIIATHBIX
3a71a49 C
ITOMOIIBIO
CHCTEMEI
JIMHEUHBIX
YpPaBHEHUNU

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

23

Pemenne
MPUKJIaAHBIX
3a71a49 C
ITOMOIIBIO

https://resh.edu.ru/subject/51/10/




CHUCTEMBI
JIMHEMHBIX
ypaBHEHUU

24

25

Kontponbnas
pabora:
"PanponanbHbIC
ypaBHEHUS U
HEpaBEHCTBA.
Cucremsbl
JIMHEMHBIX
ypaBHEeHUN"
DyHK1IWMA,
CIIOCOOBI 3aJaHuUs
byHKIMN.
Bzaumuo
oOpaTHbIe
GyHKIIH.
Kommoszumus
byHKIMA

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

26

I'paduk
GYyHKIIH.
DneMeHTapHbIe
npeoOpa3oBaHus
rpadukoB
byHKIUI

https://resh.edu.ru/subject/51/10/

27

Oo0macTe
oTpeNieTICHUs 1
MHOKECTBO
3HAYCHHI

https://resh.edu.ru/subject/51/10/




¢ynkuuu. Hynu

GyHKIHH.
[TpomexyTku

3HaK IIOCTOAHCTBA

28

29

YETHBIC N
HEUETHBRIC
byHKIIH.
[Tepuoauueckue
byHKIIH.
IIpomexyTku
MOHOTOHHOCTH
byHKIIUN
Maxkcumymsl U
MUHHUMYMBI
byHKIMN.
Haubonrmee u
HauMEHbIIIEe
3HAYCHUE
GyHKIMU Ha
MIPOMEKYTKE

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

30

JInHeiiHas,
KBaJpaTUYHas U
JIpoOHO-
JIMHEHAs
byHKIIUN

https://resh.edu.ru/subject/51/10/

31

DJIeMeHTapHOe
HCCJIEJIOBAaHUE U
MOCTPOCHUE

https://resh.edu.ru/subject/51/10/




rpauKoOB ITUX
byHKIMA

32

DJIleMEeHTapHOE
WCCJICJIOBAHHE U
MOCTPOCHUE
rpaduKoOB ITUX
byHKIUI

https://resh.edu.ru/subject/51/10/

33

34

35

36

CrereHs ¢ UEeIbIM
[IOKa3aTelIEM.
bunom Herorona

CreneHn ¢ LEIbIM
IOKAa3aTeJIEM.
bunom HeroroHna

Crenennas
byHKIMA C
HATYpaJIbHBIM H
LEIbIM
nokasaresnem. Eé
CBOMCTBA U
rpaduk
KoHnTponbsHas
pabora:
"Crenennas
byuxus. Eé
CBOMCTBA U
rpaduk"

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

37

Apudmernaecku
1 KOpEHb
HaTypajibHOU

https://resh.edu.ru/subject/51/10/




CTEIIEHN U €T0
CBOMCTBA

38

Apudmernuecku
1 KOpEeHb
HaTypaJIbHOU
CTENEHU U €r0
CBOICTBa

https://resh.edu.ru/subject/51/10/

39

[IpeobpazoBanus
YHUCIIOBBIX
BBIPAKECHU,
coJIeprKaIInX
CTETNCHHU U KOPHU

https://resh.edu.ru/subject/51/10/

40

[IpeobpazoBanus
YHCIIOBBIX
BBIPAKECHU,
coJIeprKaInx
CTETNIEHU U KOPHU

https://resh.edu.ru/subject/51/10/

41

[IpeobpazoBanus
YHCIIOBBIX
BBIPAKECHU,
coJIeprKaInx
CTETNIEHU U KOPHH

https://resh.edu.ru/subject/51/10/

42

HppaunoHanbHble
YpaBHEHHUS.
OcHoBHbIE
METO/IbI pelIeHUs
MPPaLMOHATIBHBIX
YpaBHEHUU

https://resh.edu.ru/subject/51/10/




43

44

45

46

47

Hppanuonansusie
YpaBHEHUS.
OcHOBHbIE
METO/1bl PELICHUS
UPPALMOHAIIBHBIX
YpaBHEHU I

HppanuronanbHbie
YpaBHEHHS.
OCHOBHBIE
METO/Ibl PEIICHHS
HUPPALMOHATIBHBIX
YpaBHEHU I

PaBHOCHIBHBIE
Iepexo/ibl B
peleHnun
MppalroOHaJIbHbIX
YpaBHEHUU

PaBHOCHIBHBIE
[epexo/ibl B
peleHnun
HMppalOHAIbHBIX
ypaBHEHUU

PaBHOCHIBHBIE
[epexo/ibl B
peleHnmn
HMppalOHAIbHBIX
ypaBHEHUU

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

48

PaBHOCHUIBHEIE
MepexXo/ibl B

https://resh.edu.ru/subject/51/10/




peuieHuun
UpPpaLMOHATIBHBIX
ypaBHEHUU

49

50

CsoiicTBa u
rpaduk KopHs N-
O CTENEHH KaK
byHKIIUN
obpaTtHoi
CTENEHHU C
HATypaJbHBIM
IoKa3aTejieM

CaoiicTBa
rpaduk KopHs N-
OH CTEIEHU KaK
byHKIIUN
obpaTtHoM
CTETEHU C
HATypaJTbHBIM
MoKa3zaTeJieM

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

51

KonTponbHas
pabora:
"CBoiicTBa 1
rpaduk KopHs N-
O CTEeTIEHM.
Wppanunonanbubie
ypaBHEeHHUA"

https://resh.edu.ru/subject/51/10/

52

Creress ¢
paIrMOHAILHBIM

https://resh.edu.ru/subject/lesson/4730/start/




IIOKa3aTelieM U €€
CBOMCTBA

53

CreneHsb ¢
palroHaIbHBIM
MoKa3aTelieM U €€
CBOMCTBaA

https://resh.edu.ru/subject/51/10/

54

55

56

57

58

CrerneHb ¢
palroHaIbHBIM
IokKasarejieM u e€
CBOMCTBaA

IToka3zarennHas
byHkus, eé
CBOMCTBA U
rpaduk
Hcnonb3oBanue
rpaduxa
byHKIUY 115
peteHus
YpaBHEHUU

Hcnons3oBanue
rpaduxa
byHKIUM 115
peneHus
ypaBHEHUU

TTokazarensHEIE
ypaBHEHUS.
OcHOBHBIE
METO/IbI PEIICHUS

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/




MOKa3aTeIbHBIX
ypaBHEHUU

59

IlokazarenbHBIC
ypaBHEHUS.
OCHOBHBIC
METOTbI PEIICHUS
IOKAa3aTeNIbHBIX
ypaBHEHUU

https://resh.edu.ru/subject/51/10/

60

IlokazarenpHBIC
ypaBHEHHUS.
OCHOBHBIC
METO/IbI PEIICHUS
IMOKa3aTeJIbHBIX
yYpaBHEHUU

https://resh.edu.ru/subject/51/10/

61

62

Kontponbnas

pabora:

HH
OKa3aTeNbHas

byHKIHS.

IToxazarenbHbIe

ypaBHeHHUA"

Jlorapudm yucna.
CaoiicTBa
Jorapudpma

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

63

Jlorapudm yucna.
CgoiicTBa
norapupma

https://resh.edu.ru/subject/51/10/

64

Jlorapudm yucna.
CaoiicTBa
norapupma

https://resh.edu.ru/subject/51/10/




65

JlecsTuunHble u
HaTypaJIbHbIE
norapupMbl

https://resh.edu.ru/subject/51/10/

66

JecsTuunble u
HaTypaJIbHbIE
Jorapupmbl

https://resh.edu.ru/subject/51/10/

67

68

69

70

71

72

IIpeoOpazoBanue
BBIPAKECHU,
coJepIKaIIIX
J0rapuQMbI
[IpeoOpazoBanue
BBIPAKECHHUI,
coJepIKaIIIX
aorapu@msl
[TpeoGpa3oBanue
BBIPAKECHUH,
coJiepKalIX
aorapudmsl
Jlorapugmuuecka
g QyHKIMS, €€
CBOMCTBA U
rpaduk
Jlorapugmuuecka
g QyHKIMS, €€
CBOMCTBA U
rpadux
Hcnonp3oBanne
rpaduka
GYHKIUH 115

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/




petieHus
ypaBHEHUU

73

Hcnonb3oBanue
rpaduka
byHKIMN 1715
pelieHus
ypaBHEHUU

https://resh.edu.ru/subject/51/10/

74

Jlorapudmuuecku
€ YpaBHEHHUSI.
OcHoBHbIE
METO/BI peIIeHUS
JorapupMHUECKU
X YpaBHEHUI

https://resh.edu.ru/subject/51/10/

75

Jlorapudpmmuecku
€ ypaBHEHUS.
OcHoBHbIE
METO/Ibl PEILICHUS
JorapupMHUECKU
X YpaBHEHUI

https://resh.edu.ru/subject/51/10/

76

77

Jlorapudmmuecku
€ ypaBHEHUS.
OcHoBHbIE
METO/Ibl PEILICHUS
JorapupMHUECKU
X YpaBHEHUI

PaBHOCHIIBHEIE
MepexXo/ibl B
peLeHnn

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/




norapudmmuuecku
X YpaBHEHHI

78

PaBHOCHIIBHBIE
nepexo/sl B
pelieHuu
norapumuuecku
X YpaBHEHUI

https://resh.edu.ru/subject/51/10/

79

Kontponbnas
pabora:
"Jlorapudmuyeck
ast QyHKIuSI.

Jlorapudpmudecku

€ ypaBHeHUS"

https://resh.edu.ru/subject/51/10/

80

Cunyc, KocuHycC,
TaHT'CHC U
KOTaHI'CHC
YHCIIOBOTO
apryMeHra

https://resh.edu.ru/subject/51/10/

81

Cunyc, KocuHycC,
TaHT'CHC U
KOTaHI'€HC

YK CIIOBOTO
aprymeHra

https://resh.edu.ru/subject/51/10/

82

Apkcunyc,
apKKOCUHYC U
apKTaHTe€HC
YHCIIOBOTO
aprymeHra

https://resh.edu.ru/subject/51/10/




83

84

85

Apkcunyc,
aApKKOCHUHYC U
apKTaHI'€HC

YK CIIOBOTO
apryMeHTa
Tpuronomerpuue
cKas
OKPY’KHOCTb,
olpeieneHue
TPUTOHOMETpUYE
CKUX (DyHKIHHA
YK CIIOBOTO
aprymeHra
Tpuronomerpuue
cKas
OKPYHOCTb,
oIpeieNieHue
TPUTOHOMETPHYE
CKUX (PYHKIMH
YHCIIOBOTO
apryMeHTa

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

86

OcHOBHBIE
TPUTOHOMETpHYE
ckue GopMyJIbI

https://resh.edu.ru/subject/51/10/

87

OcHOBHBIC
TPUTOHOMETPHYE
ckue GopMyIIbl

https://resh.edu.ru/subject/51/10/




88

OcHOBHbIE
TPUTOHOMETPUYE
ckue GopMyIIbl

https://resh.edu.ru/subject/51/10/

89

OcHoBHbIE
TPUTOHOMCTPHHYC
cKue GopMyIIbI

https://resh.edu.ru/subject/51/10/

90

91

92

IIpeoOpazoBanue
TPUTOHOMETpUYE
CKMX BBIPAKECHHUU

IIpeoOpazoBanue
TPUTOHOMETPUYE
CKUX BBIpQKCHUIN

[IpeoOpazoBanue
TPUTOHOMETpHYE
CKUX BBIpQXKEHUU

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

93

[Ipeo6paszoBanue
TPUTOHOMETpHUYE
CKHUX BBIpaXKEHUHN

https://resh.edu.ru/subject/51/10/

94

95

96

Pemenne
TPUTOHOMETPHUYE
CKHMX ypaBHEHUH

Pewenne
TPUTOHOMETPHUYE
CKHMX ypaBHEHUH
Pewenne
TPUTOHOMETPHUYE
CKHMX ypPaBHEHUU

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/




97

Pemenue
TPUTOHOMETPHUYE
CKUX YpaBHEHUI

https://resh.edu.ru/subject/51/10/

98

Pewenne
TPUTOHOMETPHUYE
CKHMX ypaBHEHUU

https://resh.edu.ru/subject/51/10/

99

100

101

102

Pemenue
TPUTOHOMETPHUYE
CKHMX ypPaBHEHUU

Pewenne
TPUTOHOMETPHYE
CKHMX ypaBHEHUU

KonTponbhas
pabora:
"TpuronomeTpuy
eCcKue
BBIPQKEHUS U
TPUTOHOMETPHYE
CKHe ypaBHeHus"

ITocnenoBarennH
OCTH, CIIOCOOBI
3aJaHHs
MOCJIETOBATEIEHO
creil. Meton
MaTeMaTHIeCKOH
WHIYKIAH

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

103

MOHOTOHHEIE U
OTpaHUYCHHBIC
[I0CJIENOBATEIBHO

https://resh.edu.ru/subject/51/10/




ctu. Ucropus
aHanu3a
OECKOHEYHO
MaJIbIX

104

Apudmernueckas
nporpeccus

https://resh.edu.ru/subject/51/10/

105

106

107

108

109

['eomerpuueckas
nporpeccust

beckoneuHo
yObIBaromas
reoMeTpuyecKas
porpeccust
Cymma
OCCKOHEYHO
yObIBatoIIeit
reOMETPUYECKON
IPOTPeccCuu

JInHeHbIN U
SKCIIOHEHIIMAJIBH
bIi1 pocT. Yucno
e. Dopmyna
CJIOKHBIX
IIPOLICHTOB

JIunelnsI 1
AKCTIOHEHUIUATIbH
bIi1 pocT. Yucno
e. ®opmyna
CJIOKHBIX
IIPOLICHTOB

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/




110

111

112

Hcnonb3oBanue
MIPOrPECCUU IS
penieHus
peanbHbIX 33124
MIPUKJIATHOTO
XapaxkTepa
KonTponbhas
pabora:
"[TocnenoBareianLH
OCTH U
nporpeccun"
HenpepoiBHbIE

GYHKIUT U UX
CBOMCTBa

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

113

Touka pa3psbIBa.
AcCUMITOTHI
rpauKoB
byHKIHI

https://resh.edu.ru/subject/51/10/

114

CaoiicTBa
byHKIMA
HETIPEPHIBHBIX Ha
OTpe3Ke

https://resh.edu.ru/subject/51/10/

115

CaoiicTBa
byHKIMA
HETIPEPHIBHBIX Ha
OTpe3Ke

https://resh.edu.ru/subject/51/10/

116

Meton
WHTEPBAJIOB JIJIsi

https://resh.edu.ru/subject/51/10/




peLeHus
HEpPABEHCTB

117

MeTton
VHTEPBAJIOB IS
peLIeHus
HEPABEHCTB

https://resh.edu.ru/subject/51/10/

118

119

120

121

122

Meton
WHTEPBAJIOB JJIs1
peLeHus
HEPABEHCTB

[Ipumenenue
CBONCTB
HEIPEPHIBHBIX
byHKIMN 1715
pelIeHus 3aaa4
IIpumeHeHune
CBONCTB
HETPEPHIBHBIX
byHKIMA 1715
pelIeHus 3aaa4
IIepBas u BTOpas
MIPOU3BOIHBIC
byHKIMHA
Ornpenenenue,
reOMETPUUYECKUI
CMBICTT
MIPOU3BOAHOMN

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

123

Ornpenenenue,
buznueckuit

https://resh.edu.ru/subject/51/10/




CMBICII
MIPOU3BOIHOMN

124

YpaBHeHue
KacaTeJIbHOM K
rpaduky
byHKIIUN

https://resh.edu.ru/subject/51/10/

125

126

127

YpaBHeHue
KacaTelIbHOM K
rpapuky
byHKIIUN
[TIpouzBoankIe
3JIEMEHTapHBIX
byHKIUH
IIpousBoaHbIe
3JI€EMEHTapPHBIX
byHKIHI

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

128

129

IIpownsBoaHas
CYMMBl,
MIPOU3BE/ICHNUS,
YacTHOT'O U
KOMITO3UIINU
byHKIMA
[IpounsBoaHas
CYMMBl,
MIPOU3BEICHNUS,
YacTHOT'O U
KOMITO3ULIMHU
byHKIMA

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/




130

131

IIpounsBonHas
CYMMBI,
MPOU3BEICHUS,
YacTHOTO U
KOMITO3UIIUU
byHKIUH
KonTponbhas
pabora:
"IIpousBoanas"

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

132

[ToBTOpEHwue,
000011IeHNE,
cucTeMaTu3anus
3HAHUM:
"VpaBHeHus"

https://resh.edu.ru/subject/51/10/

133

IToBTOpEHwME,
o0o01Ienue,
CUCTEMATH3aLM
3HaHUM:
"OyHKuMn"

https://resh.edu.ru/subject/51/10/

134

Hrorosas
KOHTPOJIbHAS
pabora

https://resh.edu.ru/subject/51/10/

135

136

Hrorosas
KOHTPOJIbHAS
paborta

IToBTOpEHue,
0000111eHHE,
CHCTEMAaTH3aIHsI
3HAHWI

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/




OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

136

10



11 KJIACC

Ne
n/n

Tema ypoka

[IpumeHeHue nporu3BOJHON K
UCCIIeIOBaHMIO (GYHKIUI Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBbI

[IpumeHeHne mPOU3BOTHON K

HCCIICAOBAHUIO (1)YHKI_[I/II71 Ha
MOHOTOHHOCTB U S3KCTPEMYMBbI

KoaunuyecTBO 4acosB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE pecypchl

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

[IpuMeHeHne npou3BOIHON K
UCCIIeI0BaHMIO (PyHKIUI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

https://resh.edu.ru/subject/51/11/

[IprMeHeHne npon3BOIHON K
MCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTb ¥ JKCTPEMYMBI

https://resh.edu.ru/subject/51/11/

IIpuMeHeHne MpoU3BOIHON K
MCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ JKCTPEMYMBI

[Ipumenenre npou3BOIHON K
UCCIIeIOBAaHHIO (PYHKITUI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxxnenne HanOobIIero u
HaMMEHBIIETO 3HAYCHUS
HENpepbIBHON (PYHKIUHU Ha
OTpEe3Ke

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/




Haxoxxaenre HanOOJIBIIETO U
HaMMEHBIIIEr0 3HAYECHUS
HENPEePhIBHON (YHKIIUU HA
OTpe3Ke

https://resh.edu.ru/subject/51/11/

Haxoxxaenre HanOOJIBIIErO U
HAUMEHBIIIETO 3HAYCHUS
HETPEPhIBHON (YHKIIMU HA
OTpe3Ke

https://resh.edu.ru/subject/51/11/

10

Haxoxnenne HanOoJIBIIETO U
HANMEHBIIIETO 3HAYCHUS
HENPEePBIBHON (YHKIIUU HA
OTpe3Ke

https://resh.edu.ru/subject/51/11/

11

Haxoxnenne HanOoJIBIIETO U
HANMEHBIIIETO 3HAYCHUS
HENPEepBIBHON (DYHKITUU HA
OTpe3Ke

https://resh.edu.ru/subject/51/11/

12

13

14

Haxoxnenne HauOombIIero u
HaVMEHBIIIETO 3HAYECHUS
HenpepbrIBHON (QYyHKIIUU HA
OTpE3Ke

[Ipumenenne nmpon3BoIHOM
JUTSL HAXOXKICHHSI HAUTYYIIEeTo
peIIeHus B TPUKJIAHBIX
3ajauax

[TpumeneHne mpon3BOIHON
JUIS HAXOKICHUS HAUITy4Ilero
pelIeHus B PUKJIAHbBIX
3ajauax

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/




15

16

17

18

[IpuMeHeHne npon3BOIHON
JUIs OTIpENIeNIEHUs] CKOPOCTH U
YCKOpEHHUs Ipoliecca,
3aJJaHHOrO (popMyJI0i Min
rpaduxom

[IpuMeHeHne npon3BOIHON
JUIsl OTIpEZIeNIEHUs] CKOPOCTH U
YCKOpEHHUs Ipoliecca,
3aJJaHHOT0 (OPMYJIOH UK
rpagukoM

Kommozumus ¢pyHKIui

Komnoszumus ¢pyHKImii

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

19

20

21

Komnozunus ¢pyHkui

['eomerpuueckue oOpassl
YPaBHEHUN HAa KOOPIAUHATHOU
IIJIOCKOCTH

I'eomeTrpuueckue oOpassl

YPaBHEHUN HAa KOOPIAUHATHOU
IIJIOCKOCTH

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

22

KonTponbhas pabota:
"UccnenoBanue GyHKIHIMA C
MOMOILBIO TPOU3BOTHON"

https://resh.edu.ru/subject/51/11/

23

24

[TepBooOpasHasi, OCHOBHOE
CBOMCTBO NEPBOOOPA3HBIX
[TepBooOpazubie
3JIEMEHTAPHBIX (QYHKIUH.

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/




[IpaBuna HaxoxAeHUS
epBOOOPa3HBIX

25

[TepBooOpazubie
AIIEMEHTAPHBIX (QYHKIUH.
[IpaBuna HaxoXAeHUS
epBOOOPA3HBIX

https://resh.edu.ru/subject/51/11/

26

27

Nurerpan. I'eomeTpudeckuil
CMBICJI MHTETpaia
Brruncnenue onpeaenéHHOro
UHTETpaa no Gpopmyine
Herorona-Jlelioauna

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

28

Brrurcienue onpeaenéHHoro
uHTErpasia no Gopmyie
Hrrorona-JleiiOuuna

https://resh.edu.ru/subject/51/11/

29

IIpumenenne uHTErpaia s
HaX0>KACHUSA IUIOIaIen
IUIOCKUX QUryp

https://resh.edu.ru/subject/51/11/

30

31

32

[IpumeHeHue naTerpana 1is
HaX0XIeHUA 00BEMOB
TEOMETPUUECKHUX TET

[Ipumeps! perienunit
Qg depeHIaIbHbIX
YpPaBHEHUNU
[Ipumeps! perienunit
Qg depeHIaIbHbIX
YpPaBHEHUNU

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

33

MaremMaTuueckoe
MOJICTUPOBAHUE PEATbHBIX

https://resh.edu.ru/subject/51/11/




IPOIIECCOB C TOMOIIBIO
nuddepeHIaTbHBIX
ypaBHEHU U

34

35

36

KonTtponsHas pabora:
'

"IlepBooOpazHas 1 UHTETpaT'

Tpuronomerpuveckue
(GYHKIIHUHU, UX CBOMCTBA U
rpaduku
Tpuronomerpuveckue
(GYHKIIHHU, UX CBOMCTBA U
rpaduku

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

37

Tpuronomerpuueckue
(byHKLMH, UX CBOICTBA U
rpaduxu

https://resh.edu.ru/subject/51/11/

38

Tpuronomerpuueckue
(GYyHKIIUM, UX CBOWCTBA U
rpaduku

https://resh.edu.ru/subject/51/11/

39

40

41

Tpuronomerpudeckue
(GYyHKIUM, X CBOWCTBA U
rpaduxu

OT160p KOpHEH
TPUTOHOMETPUUYECKHX
YPaBHEHUH C TIOMOILBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

OT160p KOpHEH
TPUTOHOMETPUUYECKUX
YPaBHEHUH € MMOMOIIBIO

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/




TPUTOHOMETPUYECKOMN
OKPY’KHOCTH

42

OT160p KOpHEH
TPUTOHOMETPUUECKHUX
YPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYXHOCTHU

https://resh.edu.ru/subject/51/11/

43

OT160p KOpHEH
TPUTOHOMETPHUUECKHUX
YPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUECKON
OKPYXHOCTHU

https://resh.edu.ru/subject/51/11/

44

45

46

47

Pemenue
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

Pemenue
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

Pemenune
TPUTOHOMETPUYECKUX
HEPABEHCTB

Pemenne

TPUTOHOMCTPHYCCKUX
HCPAaBCHCTB

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

48

KonTponbhas pabora:
"I'paduku
TPUTOHOMETPUUYECKHX
(byHKUIHH.

https://resh.edu.ru/subject/51/11/




Tpuronomerpudeckue
HepaBeHCTBA"

OCHOBHBIC MCTOJbI pCHICHUA

https://resh.edu.ru/subject/51/11/

49 MOKAa3aTeJIbHBIX HEPABEHCTB

50 OCHOBHBIE METObI PELICHUS https://resh.edu.ru/subject/51/11/
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pELICHUS https://resh.edu.ru/subject/51/11/
MOKa3aTeJIbHbIX HEPABEHCTB

52 OCHOBHBIE METO/IbI pEUICHUS https://resh.edu.ru/subject/51/11/
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METObI PELICHUS https://resh.edu.ru/subject/51/11/
Jorapu(p)MHUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pEIICHUS https://resh.edu.ru/subject/51/11/
norapu(pMUUECKIX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEIICHUS https://resh.edu.ru/subject/51/11/
norapu(pMUUECKIX HEPABEHCTB

56 OCHOBHBIE METO/IbI pELICHUS https://resh.edu.ru/subject/51/11/
norapu(pMUUECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI pEIICHUS https://resh.edu.ru/subject/51/11/
HPpAIMOHATFHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI pELICHUS https://resh.edu.ru/subject/51/11/
HUPpAIMOHATFHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pELICHUS https://resh.edu.ru/subject/51/11/
MPPALMOHATIBHBIX HEPABEHCTB

60 OCHOBHBIE METOBI PELICHUS https://resh.edu.ru/subject/51/11/

UpPpaLMOHATILHBIX HEPABEHCTB




61

I'paduueckue meTopl
pellIeHus: UppauOHATIbHBIX
ypaBHEHU M

https://resh.edu.ru/subject/51/11/

62

I'paduueckue meTobl
pEIICHUS UPPALMOHATLHBIX
YpaBHEHU I

https://resh.edu.ru/subject/51/11/

63

64

65

['padmyeckue MeToObI
PCIICHHUA IMOKA3aTCIbHBIX
YpaBHEHU I

['padmyeckue MeTOabI
pelIeHus OKa3aTeNbHbBIX
HEPABEHCTB

I'paduueckue MeTo b1
peLIeHHs JorapuPpMHUUECKUX
ypaBHEHUNU

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

66

I'paduyeckre meToap!
pelieHus JorapupMUUecKux
HEPABEHCTB

https://resh.edu.ru/subject/51/11/

67

68

69

I'paduyeckre meToan!
pelieHus JorapupMuuecKux
HEPABEHCTB

I'paduueckue meTosl
pELIeHHs TOKA3aTeNbHbIX U

Jorapu(pMUUECKUX YpaBHEHHM

I'paduueckue meTosl
pELIeHMs TOKA3aTeNbHbIX U

JOrapupMHUECKUX YpaBHEHUIN

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/




70

I'paduueckue meTopl
pEILICHHS TOKa3aTEeIbHBIX U
JOTapu(PMHUUECKUX HEPABEHCTB

https://resh.edu.ru/subject/51/11/

71

I'paduueckue meTobl
pEIICHUS MTOKa3aTeIbHBIX U
norapu(pMHUECKUX HEPABEHCTB

https://resh.edu.ru/subject/51/11/

72

KonrpomnsHas padora:
"UppanmoHanbHble,
NOKa3aTeIbHbBIC U
norapudmmuueckue
HepaBeHcTBa"

https://resh.edu.ru/subject/51/11/

73

74

75

76

KommekcHsle uucna.
Anrebpanyeckas u
TPUTOHOMETpHUEcKast (pOpMbI
3anucy KOMIUIEKCHOTO YKClia

KommiekcHsle uncna.
Anrebpanueckas u
TPUTOHOMETpHUEcKast (pOpMbI
3aMMCU KOMIUIEKCHOT'O YKcia

Apudmernueckre onepanum ¢
KOMIUIEKCHBIMU YK CIIaMU
ApudmeTnueckue onepanuu c
KOMIUIEKCHBIMU YK CIIaMU

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

77

N300pakeHre KOMIUIEKCHBIX
yuceln Ha KOOPAMHATHOU
MJIOCKOCTH

https://resh.edu.ru/subject/51/11/




78

N3o0paxeHue KOMIJIEKCHBIX
qrcesl Ha KOOPIMHATHOM
TUIOCKOCTH

https://resh.edu.ru/subject/51/11/

79

®opmyna Myaspa. Kopau n-
OU CTEIIEHU U3 KOMILJIEKCHOT'O
qyciaa

https://resh.edu.ru/subject/51/11/

80

81

82

®opmyna Myaspa. Kopau n-
Ol CTENEHU U3 KOMIUJIEKCHOTO
qyucia

[TpuMeHeHHEe KOMILIEKCHBIX
qrceN Ui PeUICHUs
(bU3UYECKUX U
TEOMETPHUYCCKUX 3a7a4

KonTponbhas pabora:
"KommiiekcHbie yncia"

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

83

84

Harypasbnsle u niensle yucna

HaTypaJ'IBHBIe " [CJIBIC YHCiia

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

85

86

87

[IpuMeHeHne npru3HaKoB
JEJIMMOCTH LIETIBIX YUCEI
[IpuMeHeHue npu3HaKoB
JIEITMMOCTH LIEJIBIX YUCET
IIpumeHeHne MpU3HAKOB

JCIINMOCTHU LICJIBIX YUCCII:
HOJT n HOK

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

88

[IpruMmeHeHne npu3HaKOB
JEIUMOCTH LIEJIBIX YHUCEN:
HOJl u HOK

https://resh.edu.ru/subject/51/11/




89

[IpuMeHeHue npru3HaKoB
JEIMMOCTH LIEJIBIX YHACEN:
OCTaTKH 10 MOZYJIO

https://resh.edu.ru/subject/51/11/

90

[IpuMeHeHue npru3HaKkoB
JEJIAMOCTH LIEIIBIX YHACEN:
OCTAaTKH I10 MOZYJIO

https://resh.edu.ru/subject/51/11/

91

[IpruMmeHeHue npu3HaKoB
JEITUMOCTH IICJIBIX YHCEI:
anroput™ EBkimaa nis
pELICHHS 3a/1a4 B LEJBIX
quciiax

https://resh.edu.ru/subject/51/11/

92

93

94

95

KoHntponbnas padora: "Teopus

eJIbIX gucen"

Cucrema 1 COBOKYITHOCTh
ypaBHeHUl. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-
CIIEICTBUS

Cucrema 1 COBOKYITHOCTh
ypaBHeHUl. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-
CIIEICTBUS

OcHOBHBIC MCTOJBI pCHICHUA

CUCTEM U COBOKYITHOCTEN
palMOHATIBLHBIX YpaBHEHUN

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

96

OCHOBHBIE METO/IbI pELICHNUS
CHUCTEM U COBOKYITHOCTEM
MPPALMOHATIBHBIX YPaBHCHUM

https://resh.edu.ru/subject/51/11/




97

OCHOBHBIC MCTOJbI pCHICHUSA
CHCTEM U COBOKyrIHOCTCﬁ
IIOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

https://resh.edu.ru/subject/51/11/

98

OcHOBHBIE METO/IbI PELLICHUS
CHUCTEM U COBOKYIIHOCTEM
II0OKa3aTeJIbHBIX YPAaBHEHUM

https://resh.edu.ru/subject/51/11/

99

100

101

102

103

OCHOBHBIE METO/IbI pEILICHUS
CHUCTEM U COBOKYITHOCTEU
JOTapuPMHUECKUX YpaBHEHUIN

OcCHOBHBIE METOIbI PEILICHUS
CUCTEM U COBOKYITHOCTEH
Jorapu(pMHUUECKUX YpaBHEHHMA

ITpumeHeHne cucTem K
PELICHUI0 MaTEMAaTUYECKUX
3a/1a4 ¥ 3aJ1a4 U3 pa3IuyHbIX
o0acTeil HayKH U peanbHOM
JKU3HU, UHTEpIIpETalus
IIOJIyYEHHBIX PE3YJIbTATOB

[TpumeHeHue cucrem K
PELICHUIO MaTeMAaTHYECKUX
3a]a4 ¥ 3a/1a4 U3 pa3InYHbIX
oOractell HayKu U pealbHOI
JKA3HU, UHTEPIIPETALUA
MOJIYUYCHHBIX PE3YJIbTAaTOB

[IpumeHeHre HEpaBEHCTB K
PEIICHUI0 MaTEMaTHUYECKHUX
3aj1a4 ¥ 3a]1a9 U3 Pa3TUIHBIX
obyacTeil HAyKH U peaTbHOU

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/




JKU3HU, UHTEpIIpETalus
[IOJIyYECHHBIX PE3YJIbTATOB

104

KonTtponsHas pabora:
"CucTtemMbl palliOHAIbHBIX,
UppaMOHATBHBIX
NOKa3aTeIbHBIX U
J0rapupMHUECKUX
ypaBHeHU"

https://resh.edu.ru/subject/51/11/

105

106

107

PannonaneHbIE ypaBHEHHUS C
napameTpamu

PannonanbHble HEpaBEHCTBA C
napaMeTpamu

PanmonanbHble cUCTEMBI €
napameTpamu

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

108

109

110

HppanumonaibHble ypaBHEHUS,
HEpPaBEHCTBA C MMapaMeTpaMu
HppanuoHanbHble CUCTEMBI C
napaMeTpamu
[Toka3arenbHble ypaBHEHHS,
HEPABEHCTBA C ITapaMeTpaMHu

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

111

112

113

IToka3aTensHBIE CHCTEMEI C
napameTpamMu
Jlorapudmmueckue
ypaBHEHUsI, HEPABEHCTBA C
napameTpamMu

JlorapugpmuuecKkue CUCTEMBI ¢
napaMeTpamu

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/




114

Tpuronomerpudeckue
YPaBHEHHUs ¢ TapaMeTPaMHU

https://resh.edu.ru/subject/51/11/

115

116

Tpuronomerpudeckue
HEPABEHCTBA C IIapaMeTPaMHU
Tpuronomerpuyeckue
CUCTEMBI C ITapaMeTpaMu

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

117

ITocTpoenue u uccinegoBaHue
MaTeMaTUYECKUX MOJeNen
pealbHbIX CUTYalUN C
MOMOIIbIO YPAaBHEHUH C
napaMeTpamu

https://resh.edu.ru/subject/51/11/

118

IToctpoenue u uccinegoBaHue
MaTeMaTUYECKUX MOJeNen
peaNbHBIX CUTYAIHH C
MIOMOIIIbIO CUCTEM YpaBHEHUI
C mapaMmeTpaMmu

https://resh.edu.ru/subject/51/11/

119

120

IToctpoenue u ucciegoBaHue
MaTeMaTUYeCKUX MoJeen
peaNbHBIX CUTYALHH C
MOMOIIIbIO CUCTEM YpaBHEHUI
C mapameTpamu

KonTtponbnas pabora: "3amaun
¢ mapameTpamu”

https://resh.edu.ru/subject/51/11/

121

[ToBTOpenwme, 0600IIEHNE,
CUCTEeMAaTH3aIs 3HAHWI:
"VpaBHeHus"




122

[ToBTOpenue, 06001ICHNE,
CHUCTEMAaTH3al|sl 3HAHMH:
"VpaBuenus"

123

[ToBTOpeHnue, 06001ICHNE,
cHCTeMaTHU3aIus 3HaHUMN
"VpaBuenus. CucteMbl
ypaBHeHUN"

124

125

126

[ToBTOpenue, 06001ICHNE,
cUCTeMaTH3aIus 3HAHWI:
"HepaBencrpa"

[ToBTOpEHME, 0000IICHNE,
CcHUCTEMaTH3aI|s 3HAHMIA:
"HepaBencrpa"

[ToBTOpenue, 06001IEeHNE,
CHCTeMaTH3allys 3HAHMIA:
"HepaBencrsa"

127

[ToBTOpenue, o6odIIEHNE,
cucTeMaTH3alys 3HaHUM:
"IIponsBonHas u e€
npuMeHeHue"

128

[ToBTOpenwme, 0600IIEHNE,
cucTeMaTu3alus 3HaHW:
"IIponsBonHas u e€
npuMeHeHue"

129

[ToBTOpenme, 0600IIEHNE,
cHCTeMAaTH3aIus 3HaHUH
"IIpousBoaHas u e€
npuMeHeHue"




[ToBTOpenue, 06001ICHNE,

130 cucTeMaTu3alus 3HaHWil: 1
"UnTerpain u ero npuMeHenue"
[ToBTOpeHnue, 06001ICHNE,

131 CHCTeMaTH3alMsl 3HAHUIA: 1
"OyHkuun"

[ToBTOpEHME, 0000IICHUE,

132 CHCTeMaTH3alMs] 3HAHUIA: 1
"OyHkun"

[ToBTOpEHME, 0000IICHUE,

133 cucTeMaru3anus 3HaHWil: 1
"OyHkuun"

134 HroroBast KoHTpoIbHAs paboTa

135 Hroroas xoHTpoabHas pabora

136 [ToBTOpenue, 06001IEHNE, 1
CcHCTeMaTu3aIus 3HaHUI

OBILIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME




TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS»

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxririeckue o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
9 B3anMHOe pacnionoxeHue npsMbIx B 6 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [leprieHANKYISPHOCTD NPSIMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYriel U paccTosTHUS 16 1
MHororpanHuKu 7 1
BexTopsl B IpocTpaHCcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CUCTEMATH3AIHS 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM un¢ppoBbIe
Ne i/mn P Konrpoabnbie IIpakTHueckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpEeHUE, 0600IICHNE 1 15 1
cUcTeMaTu3alus 3HaHUI
O6bEéM MHOTOTpaHHHKA 17 1
Temna BpameHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpEHuUeE, 0606HI€HI:I€ u 17 5
CUCTEeMAaTH3aIHsl 3HAHHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IINTIAHUPOBAHME YYEBHOI'O KYPCA «I'EOMETPHUS»
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTtpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHus

JJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

OcHoBHbIE TIpaBUIIA
M300paKeHUs Ha PUCYHKE
IUIOCKOCTH, NapauleIbHbIX
PSIMBIX (OTPE3KOB),
CepeiMHbI OTpe3Ka

https://resh.edu.ru/subject/17/10/

[TonsaTus crepeomerpuu:
TOUKa, IpsiMasi, MJI0OCKOCTb,
npocTtpancTBo. OCHOBHBIE
IpaBuJia U300paKeHMsI Ha
PHUCYHKE IIJIOCKOCTH,
napajenbHbIX MPSIMbIX
(OTpe3KOB), CepeIUHBI
oTpe3Ka

[TonsaTHs: nepecekaromuecs
IIJIOCKOCTH,
[epeCeKaoIIMecs npsmas u
IIJIOCKOCTB;
MIOJIYIIPOCTPAHCTBO

[TonsTHs: nepecekaronecs
IJIOCKOCTH,
HGpGCGKaIOH_[I/IeCH HpHMaH n
IJIOCKOCTbD;
MOJIYTIPOCTPAHCTBO

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/




MHoOrorpaHHukH,
n300pakeHre MPOCTEHIINX
IIPOCTPAHCTBEHHBIX (HUTYD,
HECYIIECTBYIOIUX 00BEKTOB

https://resh.edu.ru/subject/17/10/

MHoOrorpaHHukH,
n300pakeHre MPOCTEUIIINX
IPOCTPAaHCTBEHHBIX (UTYD,
HECYIIECTBYIOLINX 00BEKTOB

https://resh.edu.ru/subject/17/10/

10

AKCHOMBI CTEPEOMETPUH U
HIEPBBIE CJIECJCTBUS U3 HUX

AKCHOMBEI CTCPCOMCTPHU U
MEPBBIC CIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUH U
IIEPBbIE CIEICTBUS U3 HUX.
CriocoObI 3a1aHUS TIPSIMBIX
U IJIOCKOCTEN B
IIPOCTPAHCTBE.
O603HaueHus NpSIMbIX U
IUIOCKOCTEH

N3o6paxkenune ceueHmit
MUPaMHUJIBL, KyOa U IPU3MBIL,
KOTOPBIE TTPOXOJISIT Yepe3 ux
pé6pa. N3obpaxenue
MepPECEUCHHS TTOTYICHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUEHUH
pa3HBIMH LIBETaMU

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/




11

12

N3o0paxenue ceueHuit
MUpPaMUJIbL, KyOa U IPU3MBIL,
KOTOpbIE IPOXOJST Uepe3 Ux
pe&opa. Nzo0pakeHune
[IEpECEUECHUS TIOJTYUEHHBIX
IJIOCKOCTEM.
PackpamuBanue
MMOCTPOEHHBIX CEUCHUI
pa3HBIMU LIBETAMHU

N3o0paxeHune ceyeHuit
UPaMU/JIbl, KyOa U IPU3MBIL,
KOTOpBIE ITPOXOJIAT Yepe3 UX
pé€bpa. M3obpakenue
nepeceyeHusl MoIyYeHHBIX
IIJIOCKOCTEM.
PackpammBanue
MIOCTPOEHHBIX CEYECHUN
pa3HbIMM LIBETAMHU

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

13

14

N3obpaxenue ceueHuit
MUPaMUJIBL, Ky0a U IPU3MBIL,
KOTOpbIE TPOXOST Uepe3 Ux
pEbpa. N3o0pakeHue
MepECEUCHUS TTOJTYUEHHBIX
IJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUH
pa3HBIMH IIBETAMU

Meron cnenoB ais
MOCTPOECHUS CEUCHUI

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/




15

Merton cnenoB ais
MOCTPOCHUS CEYCHUI.
CBolicTBa nepeceyeHuit
MPSIMBIX U MJIOCKOCTEH

https://resh.edu.ru/subject/17/10/

16

Meron cnenoB ais
MIOCTPOEHUS CEUCHUM.
CBoiicTBa epecevyeHuit
MPSIMBIX U TJIOCKOCTEH

https://resh.edu.ru/subject/17/10/

17

IToctpoenue ceuenuii B
nupamuie, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co31aHne BBIHOCHBIX
YepTEKeH U 3alUCh 1IaroB
MOCTPOCHHUS

https://resh.edu.ru/subject/17/10/

18

19

20

IToctpoenune ceuenuii B
nupamuie, Kyoe 1mo Tpém
TOYKaM Ha pEOpax.
Co3aHne BEIHOCHBIX
YyepTexel U 3amuch 11aroB
MOCTPOCHHUS

[TocTpoeHue ceuenunii B
nupamuse, Kyoe 1no Tpém
TOYKaM Ha pEOpax.
Coztanne BBIHOCHBIX
YepTexkel 1 3amuch 11aros
TIOCTPOCHHSI

[Toctpoenue ceuenuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEOpax.

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/




Co3ganne BEIHOCHBIX
YepTekKEH M 3aIKCh I1aroB
MOCTPOCHHUS

21

[IoBTOpEHME IUIAHUMETPUN:
Teopema o
IIPONOPLUUOHAIBHBIX
orpeskax. [logobue
TPEYroJIbHUKOB

https://resh.edu.ru/subject/17/10/

22

[IoBTOpEHME TUIAHUMETPUN:
Teopema Menenas. Pacuersl
B CEUYEHHUSX Ha BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHUS IUTAHUMETPUU U
CTEpPEOMETPUU

https://resh.edu.ru/subject/17/10/

23

KonTponbHnas padora
" AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

https://resh.edu.ru/subject/17/10/

24

BzauMHoe pacrnionoxxenue
IPSIMBIX B IPOCTPAHCTBE.
CkpenuBaromecs npsmele.
IIpu3naku
CKPEIINBAIOIINXCS MPSAMBIX.
[TapannenbHble IpsiMbIE B
IIPOCTPAHCTBE

https://resh.edu.ru/subject/17/10/

25

Teopema o CylieCTBOBAaHUU
Y €IMHCTBEHHOCTH MPSIMON
MapajuieIbHON JaHHOU
IPSIMOM, MPOXOAIIEH Yepes
TOUYKY IIPOCTPAHCTBA U HE

https://resh.edu.ru/subject/17/10/




JIeXalen Ha TaHHOU
npsmoit. Jlemma o
NepecedeHNH MapayiesIbHbIX
IPSIMBIX TJIOCKOCTBHIO

26

[TapamiensHOCTB Tpex
npsMbIX. Teopema o Tpéx
NapaJUICIbHBIX IPAMBIX.
Teopema o
CKPEIIMBAIOIINXCS MPAMBIX

https://resh.edu.ru/subject/17/10/

27

28

29

[TapannensHoE
npoektupoBanue. OCHOBHBIE
CBOICTBa MapajieIbHOTO
MPOEKTUPOBAHHUS.
N300pakeHne pa3HbIX
buryp B mapannenbHON
MIPOEKITUN

LlenTpanbHas TPOEKIUSI.
VYroi ¢ coHanpaBlIeHHBIMU
CTOPOHAMHU. YTOJI MEXIY
IPSIMBIMU

3ajgaun Ha TOKA3aTEIbCTBO U
HCCJIeIOBaHUE, CBSI3aHHEIE C
PacnoyioKEHUEM IPSIMBIX B
MIPOCTPAHCTBE

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

30

ITonsATHA: MapaIeTbHOCTh
MPSMON U TNIOCKOCTH B
npoctpanctse. [Ipu3nak
[apaJuIeIbHOCTH NPSAMOU U
miockocTH. CBolicTBa

https://resh.edu.ru/subject/17/10/




[apaJuIeIbHOCTH NPSAMOU U
IUIOCKOCTH

31

I'eomerpuueckue 3agaun Ha
BBIYHCIICHUEC U
JI0Ka3aTeJIbCTBO, CBA3aHHBIC
C MapajuIeIbHOCTHIO MPSAMBIX
1 IUIOCKOCTEH B
MPOCTPaHCTBE

https://resh.edu.ru/subject/17/10/

32

IToctpoenue ceuenus,
IPOXOJAIIETO Yepe3 TaHHYI0
NpsIMYIO Ha YePTEkKE U
napajuieIbHOrO IPYyron
npsMoid. Pacuér oTHomeHui

https://resh.edu.ru/subject/17/10/

33

[TapamiensHas npoeknus,
pUMEHEHHUE JJIs
MOCTPOEHHUS CEYeHUH KyOa U
napajuleJenunesa.
CBolicTBa napajuienenuneia
Y TIPU3MBI

https://resh.edu.ru/subject/17/10/

34

[TapannenpHbIE MITOCKOCTH.
[Ipu3Haky napayienbHOCTH
JIBYX ITJIOCKOCTEMN

https://resh.edu.ru/subject/17/10/

35

Teopema 0 mapamieIbHOCTH
Y €JIMHCTBEHHOCTH
MIJIOCKOCTH, MPOXOISIIEH
4yepe3 TOUKy, He
IIPUHAJICKALYIO JaHHOU
MJIOCKOCTH U CJIEJICTBUS U3
Hee

https://resh.edu.ru/subject/17/10/




36

37

CaolicTBa napamieabHbIX
IIJIOCKOCTEH: O
HapajyIeIbHOCTH MPSAMBIX
nepeceyeHust pu
HepeceueHu’ JBYX
NapauIeIbHBIX TIOCKOCTEN
TpeThen

CBoiicTBa napajjieabHbIX
IUIOCKOCTEH: 00 OTpe3Kax
napajuieIbHbIX MPSAMBIX,
3aKITIOYEHHBIX MEXKITY
napasuieIbHbIMU
IJIOCKOCTSIMU; O
IIEPECEUECHUH NPSMOU ¢
JIByMsI MTapajuieIbHbIMU
MJIOCKOCTSIMU

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

38

39

40

41

[ToBTOpEeHHE: TEOpEMa
[Mudaropa Ha naockoctu

IToBTOpEHNUE:
TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO
TPEYTOJIbHUKA

CgoiicTBa Ky0a 1
IPSMOYTOJIBHOTO
napaJenenuneaa
Beruncnenue qimH OTpe3KoB
B KyOe U MpsIMOYTOJIbHOM
napaenenumnee

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/




42

43

44

45

[IepnieHAUKyYIAPHOCTD
IPSIMOY U TUIOCKOCTH.
[Ipusnak
NEPIEHIUKYJIAPHOCTU
IPSIMOM U TUIOCKOCTH

[IepnieHAUKyYIAPHOCTD
IPSIMOM U TUIOCKOCTH.
[Tpuznak
NEPIEHUKYJIIPHOCTU
IPSIMOM U TUIOCKOCTH

Teopema o CylieCTBOBAaHUU
Y €MHCTBEHHOCTH TIPSIMOH,
MPOXOJIAIICH Yepe3 TOUKY
MIPOCTPAHCTBA U
NEepPHEHANKYISIPHON K
IIOCKOCTH

IInockoctu u
NepHEHANKYISIPHbIE UM
NpsIMbIE B MHOTOI'PaHHHUKAX

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

46

ITnockoctu n
HNEPIEHINKYIIAPHBIE UM
MpsIMbIE B MHOTOI'PaHHHUKAX

https://resh.edu.ru/subject/17/10/

47

[lepnenaukymnsp u
HakJIoHHas1. [TocTpoenne
NEePIEeHIUKYIISIpa U3 TOUKU
Ha MPSAMYIO

https://resh.edu.ru/subject/17/10/

48

[lepnienaukymnsp u
HakoHHas. [Toctpoenue

https://resh.edu.ru/subject/17/10/




MEPICHINKYJISPA U3 TOUYKH
Ha IPSAMYIO

49

50

51

Teopema o Tpéx
NEepIEeHIUKYIIApax (Ipsmast
u oOpaTHas)

Teopema o Tpéx
NepIeHIuKYIsIpax (mpsmast
U oOpaTHast)

Yron Mmexay
CKPELIMBAOIINMUCS
PSMBIMU

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

52

[Tonck neprieHIMKyYJIApHBIX
MPSIMBIX C TTOMOIIBIO
NepHEeHIUKYISIPHBIX
MIOCKOCTEeM

https://resh.edu.ru/subject/17/10/

53

OproroHanbHOe
IPOEKTHPOBAHUE

https://resh.edu.ru/subject/17/10/

54

55

56

[Toctpoenue ceuennii kyoa,
IIPU3MBI, IPABUIBHOU
MUPAMUJIBI C TOMOUIBIO
OPTOTOHAJILHON IIPOEKIINU

[Toctpoenue ceuenuii kyoa,
IPU3MBI, IPaBUILHON
nmupaMuJabl C IOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU

CI/IMMeTpI/IH B IPOCTPAHCTBC
OTHOCHUTCIIBHO IIJIOCKOCTH.

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/




[ImockocTu cummerpuil B
MHOI'OI'paHHHKaX

57

[Ipu3naxk
NEPIEHAUKYISIPHOCTH
IIPSIMOM M INIOCKOCTHU KaK
CJIEICTBUE CUMMETPUH

https://resh.edu.ru/subject/17/10/

58

59

60

61

62

[IpaBunbHBIE
MHOTOrpaHHUKH. Pacuér
pacCTOSIHUI OT TOYKHU J10
IIJIOCKOCTH

[IpaBunbHBIE
MHOTOTpaHHUKHU. Pacuér
pacCTOSIHUM OT TOYKHU J10
MJIOCKOCTH

CriocoObl OIyCTHTh
NEePIECHANKYISPHIL:
CHMMETPHSI, CIIBUT TOYKH TI0
HapaJuIeIbHON NPSIMON

CnBur no HenapamienbHON
IIPSIMOM, U3MEHEHHUE
paccToHUMI

KonTponbnas pabota
"B3auMHO€ pacnonoxeHue
IPSIMBIX U IIJIOCKOCTEN B
npocTpaHcTae”

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

63

[ToBTOpEHME: YTOT MEKITY
IPSIMBIMH Ha TUIOCKOCTH,
TPUTOHOMETPUS B
MIPOU3BOJIBHOM

https://resh.edu.ru/subject/17/10/




TPEYTroJbHUKE, TeOpeMa
KOCHHYCOB

64

65

66

67

68

69

[ToBTOpEHME: yros MexIy
CKpCIIUBAOIINUMHUCA
HPSIMBIMH B IPOCTPAHCTBE

['eomeTpuueckre MeTo bl
BBIYUCIICHUS] yTiIa MEXTY
pSMBIMU B
MHOTOTpaHHHUKaX
JIByrpaHHbIil yrodi.
CBOICTBO JIMHENHBIX YIJIOB
JIBYTPaHHOI'O yIJia

[lepnienquKyIsIpHBIE
miockoct. CBOMCTBa
B3aUMHO
NepHEeHIUKYISIPHBIX
MIOCKOCTEeM

ITpusnax
NEPIEHANKYIAPHOCTU
IIJIOCKOCTEN; TEOpeEMa O
IIPSIMOM TIEPECEUEHUs IBYX
IIJIOCKOCTEMN

NEePIEHAUKYIISIPHBIX TPEThEU

IIJIOCKOCTH

[IpssMoyTOIBHBIM
napajenenurnes; Kyo;
W3MEpEHHUs], CBOMCTBA
IPSIMOYTOJIBHOTO
napajuleenumne1a

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/




70

Teopema 0 guaroHanu
MPSAMOYTOJIbHOTO
napasuiesnienuiea u
CIIEJICTBUE U3 HEE

https://resh.edu.ru/subject/17/10/

71

Crepeomerpuueckue u
NPUKJIAIHBIC 3aa4H,
CBSI3aHHBIE CO B3aMMHBIM
PACHOI0KEHHEM TPSMBIX U
IUIOCKOCTH

https://resh.edu.ru/subject/17/10/

72

[ToBTOpeHue:
CKPELIMBAIOIINECS IPSIMBIE,
napaJuleJIbHbIE IIJIOCKOCTH B
CTaHapTHBIX
MHOT'OI'PaHHHUKAX

https://resh.edu.ru/subject/17/10/

73

74

[Tapa mapannenbHbIX
IIJIOCKOCTEMN Ha
CKPELIUBAIOIINXCA MPSMBIX,
PacCTOSIHUE MEXTY
CKPELIMBAIOIINMUCS
MPSIMBIMH B TIPOCTHIX
CUTyaIUsAX

PaccrosHue oT TOUkH 10
IMJIOCKOCTH, PACCTOAHUC OT
HpHMOfI J0 IIITOCKOCTH

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

75

Brraucnenue pacctossHuM
MEXIY CKPEIINBAOIIUMUCS
IPSIMBIMU C IIOMOLIBIO
NEPIEHAUKYIISIPHON
IIJIOCKOCTH

https://resh.edu.ru/subject/17/10/




76

77

78

TpéxrpanHslii yroi,
HEPaBEHCTBA IS
TPEXTPaHHBIX YTJIOB.
Teopema [Tudaropa,
TEOpPEMbI KOCUHYCOB U
CHUHYCOB JIJIsl TPEXTPAHHOTO
yria

DnemMeHTHI chepuuecKoit
TEOMETPHH: T€0/Ie3NUECKUe
JIMHUU Ha 3emiie
KonTpoapHas padota "Yrisl
U paccrosiHus"

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

79

80

81

Cucremaru3anus 3HaHHHN
"MHOrorpaHHHK 1 €ro
dJIEMEHTHI"

IMupamuna. Buael nupamu .
[TpaBuiibHas nupamMua
IIpusma. Ilpssmas u

HaKJIOHHAs IPU3MBI.
[IpaBunbHas npusma

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

82

[IpssMoit mapannenenunen,
IPSAMOYTOJIBHBIN
napasenenurnes, Kyo

https://resh.edu.ru/subject/17/10/

83

84

BrImykiteie MHOTOTpaHHUKH.
Teopema Ditnepa
Brimykiiple MHOTOTPaHHUKH.
Teopema Ditnepa.
[IpaBuiibHbIE U

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/




IIOJIYIIPaBUJIbHBIE
MHOI'OIPAaHHUKHU

KontponsHas pabora

https://resh.edu.ru/subject/17/10/

85
"MHororpaHHuku"
[TonsiTue BekTOpa Ha https://resh.edu.ru/subject/17/10/
86 ILIOCKOCTH U B
MPOCTPaHCTBE
87 CyMMa BEKTOpOB https://resh.edu.ru/subject/17/10/
88 Pa3sHOCTB BEKTOPOB https://resh.edu.ru/subject/17/10/
89 IIpaBiIo napamenenumnena https://resh.edu.ru/subject/17/10/
90 YMHOXKXEHHE BEKTOpa Ha https://resh.edu.ru/subject/17/10/
YUCIIO
Paznoxenue Bexktopa mmo https://resh.edu.ru/subject/17/10/
o1 0a3ucy TpEéx BEKTOPOB, HE
JIeJKaIIUX B OJHOM
IIIIOCKOCTH
92 CKansipHOe MPOU3BE/IeHHE https://resh.edu.ru/subject/17/10/
93 Breruncnenue yriia Mexuay https://resh.edu.ru/subject/17/10/
BEKTOpPAaMHU B MPOCTPAHCTBE
94 [Tpocreiimue 3agaum ¢ https://resh.edu.ru/subject/17/10/
BEKTOpaMHU
95 [Tpocreiimue 3agaum ¢ https://resh.edu.ru/subject/17/10/
BEKTOpaMHU
96 [Ipocreiimme 3agauu ¢ https://resh.edu.ru/subject/17/10/

BEKTOPAMHU




[Ipocreitmume 3anauu ¢

https://resh.edu.ru/subject/17/10/

97 1
BEKTOpaMHU

98 O6o006uenne u ) 1
CUCTEMAaTH3alMsl 3HAaHUM

99 0O0001eHEe 1 ) 1
cucTeMaTru3anus 3HaHUI

100 Hrorosas KOHTpOJIBHAA 1
pabora

101 Hrorosas KOHTpOJIBHAA 1
pabora

102 O06o0061IEHNE U ) 1
cucTeMaTru3anus 3HaHU

OBILIEE KOJIMYECTBO YACOB 102

[10 ITPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

JJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE pecypchl

[ToBTOpEHME TEMBI
"Koopaunatsl BeKTOpa Ha
MIJIOCKOCTH U B
npocTtpascTae”

[ToBTOpEHHE TEMBI
"CkansipHOe MPOU3BEICHHE
BEKTOPOB"

[ToBTOpEHME TEMBI
"Beruncnenue yria Mexy

BCKTOpaMHu B HpOCTpaHCTBe'

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

[ToBTOpEHME TEMBI
"VpaBHeHHE PSIMOH,
IIPOXOMAIIEH Uepes3 ABe
TOYKH"

https://resh.edu.ru/subject/17/11/

YpaBHEHUE IOCKOCTH,
HOpMaJIb, ypaBHEHHE
MJIOCKOCTH B OTpE3Kax

https://resh.edu.ru/subject/17/11/

YpaBHEHUE IOCKOCTH,
HOpMaJIb, ypaBHEHHE
IJIOCKOCTH B OTPE3Kax

BekropHoe npousseneHue

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/




JInneliHbIe HEPABEHCTBA,
JUHENHOE
IIPOrPaMMUPOBAHUE

https://resh.edu.ru/subject/17/11/

JInneliHbIe HEPABEHCTBA,
JIMHEHHOE
IIPpOrpaMMUpPOBaHUE

https://resh.edu.ru/subject/17/11/

10

11

12

13

AHaIMTUYECKHE METObI
pacdéra yria Mexmy
MpsAMbIMH B
MHOI'OrpaHHHUKax

AHaJINTUYECKUE METOIbI
pacuéra yria Mexay
IUIOCKOCTSIMU B
MHOTOTpaHHHKaX

®opmyJiia pacCTOSHUS OT
TOYKH JI0 IIOCKOCTHU B
KOOpAMHATax

HaxoxaeHue paccTossHun
OT TOYKH 10 IIOCKOCTHU B
KyOe

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

14

Haxoxnenue paccrosHuit
OT TOYKH JI0 IIOCKOCTH B
MpaBUJILHON MUpaMUJIe

https://resh.edu.ru/subject/17/11/

15

KonTponbhas pabota
"AHanuTuyeckas
reomerpus”

https://resh.edu.ru/subject/17/11/




16

CeueHust MHOIOIPaHHUKOB:

CTaHJApPTHBIC
MHOTI'OI'paHHHUKH

https://resh.edu.ru/subject/17/11/

17

18

19

20

CeueHust MHOTOIPaHHUKOB:

METO CJICO0B

Ceuenuns MHOT'OI'PaHHHKOB:

CTaHJIapTHBIE IJIOCKOCTH,
HepecequI/m HpﬂMI)IX Hu
IJIOCKOCTEN

HapanneanLIe IIPpsAMBIC U
IJIOCKOCTH: ITapaJJICIIbHBIC
CCUCHUA

[TapannenbHbie IpsIMbIE U
IJIOCKOCTH: pacu€T
OTHOUIEHUH

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

21

[TapamiensHbIE IPSIMBIE U
IUIOCKOCTH: YIJIbI MEXIY
CKPEIINBAOIIUMUCS
IPSIMBIMH

https://resh.edu.ru/subject/17/11/

22

23

[lepnenaukynspHble
MPSIMBIE U TNIOCKOCTH:
CTaHJapTHBIE Napbl
NEePIEHIUKYIISAPHBIX
IIJIOCKOCTEU U NPSIMBIX,
CUMMETpUU
MHOT'OI'PAHHUKOB

[lepnienaAuKyISIpHBIE
MMpAMBIC U TTJIIOCKOCTH:

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/




TEOpeMa O TPex
HEePIEeHIUKYIIpax

24

[IepnieHauKyIsIpHBIE
IIPSIMBIE U INIOCKOCTH:
BBIYMCIICHMS IJIVH B
MHOT'OI'PAaHHHUKAX

https://resh.edu.ru/subject/17/11/

25

26

27

28

29

[ToBTOpEeHwMeE: MIomAaH
MHOTOYTOJIbHUKOB,
bopMyIIBI 1S TUTOIAACH,
COOOpakeHHs TI0100Us
[ToBTOpeHwUe: mIomaau
MHOTOYT'OJIbHUKOB,
bopMyIIBI 715 TUTOIIAACH,
COOOpakeHHS TT0100MS
[ToBTOpEeHwMeE: Mo
MHOTOYTOJTbHUKOB,
dbopMyIIBI 1715 TIOIIAEH,
COOOpakeHHS TT0100US

[Inomanu ceuennit

MHOTOTPaHHUKOB: TUIOIIAIN
MIOBEPXHOCTEH, pa3pe3aHus

Ha YacTH, COOOpakeHus
mogoous

IInomanu ceueHuit

MHOTOTPaHHUKOB: TUIOIIAIN
MIOBEPXHOCTEH, pa3pe3aHus

Ha 9aCcTH, COOOpaKeHUs
mogoous

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/




30

KontponsHas padora
"[ToBTOpEHME:
MHOTOTPaHHUKH, CEUYEHUS
MHOTOTPaHHUKOB"

https://resh.edu.ru/subject/17/11/

31

O0BéMm Tema. O0beM
PSAMOYTOJIBHOTO
napaJieenumneaa

https://resh.edu.ru/subject/17/11/

32

33

34

35

3amaun 00 yABOCHUU KyOa,
0 KBaJipaType Ky0a; o
TPUCEKLIUH yTiia
CrepeomMerpuueckue
3aJ1auu, CBSI3aHHBIC C
00BEMOM MPSAMOYTOJIBHOIO
napaJienenuneaa

[Tpuknaanble 3a1auu,
CBSI3aHHBIE C BBIYMCIEHUEM
00BbEMa IPSMOYTOJIBHOTO
napasuiesenumnena

O06BEM npsMOit IPU3MBI

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

36

Crepeomerpuueckue
3a/1a4¥, CBSI3aHHBIE C
BbIUHCIIEHHEM 00bEMOB
PSIMOM TIPU3MBI

https://resh.edu.ru/subject/17/11/

37

[Ipuknansele 3anaumy,
CBSI3aHHbBIE C 00BEMOM
PSIMOM TIPU3MBI

https://resh.edu.ru/subject/17/11/

38

Brrancnenue o06EMOB Te ¢
MIOMOUIBIO ONPENEIIEHHOTO

https://resh.edu.ru/subject/17/11/




uHTerpaa. OobéM
HAKJIOHHOMW TPHU3MBbI

39

Brrancnenue o06EMOB Te ¢
ITOMOUIBIO ONPENEIIEHHOTO
unTerpaa. OobéM
MUupaMuabl

https://resh.edu.ru/subject/17/11/

40

41

42

43

44

®opmyna o0bEMa
nupaMuibl. OTHOLLIEHUE
00BEMOB IMUPaAMU/ C OOIITUM
yTIOM

®opmyna o0bEMa
nupamuibl. OTHOIIEHHE
00BEMOB IMUPaAMU/ C OOIITUM
yTIIOM

CrepeomMerpuueckue
3aJla4n, CBSI3aHHEIC C
00BEMaMH HAKIIOHHOH
MIPU3MBI

Crepeomerpuueckue
3aJauu, CBSA3aHHBIE C
00BEMaMu TUPaMHU/IBI

[Tpuknagneie 3a1a4u 1O
teme "O0bEMBI TEN",
CBsI3aHHBIE C 00BEMOM
HAKJIOHHOM MPU3MBI

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

45

[IpuknagHeie 3a1a4u 1O
teme "OO0BEMEI TET",
CBSI3aHHBIC C 00BEMOM
TTUPAMHU/TBI

https://resh.edu.ru/subject/17/11/




46

[Tpumenenne 00bEMOB.
Brruncnenue paccTosHus
0 TUIOCKOCTH

https://resh.edu.ru/subject/17/11/

47

48

49

50

KontponsHas padora
"O6BEM MHOTOTpaHHUKA"

Hunmuaapuyueckas
MOBEPXHOCTh, 00pa3yoIre
UWJIAHIPUYECKOMN
MMOBEPXHOCTHU

Hunmunaap. [psmoit
KPYTOBO# LIWIHHIP.
[Tnomanp MOBEpXHOCTH
IMHApA

Konnueckast moBepXHOCTb,
o0pa3yronie KOHH4eCKou
nosepxHoctu. Konyc

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

51

Ceuenue koHyca
IUIOCKOCTBIO, MapayuieIbHON
IUIOCKOCTH OCHOBAHUS

https://resh.edu.ru/subject/17/11/

52

VY ceu€HHBI KOHYC.
N306paxeHre KOHyCOB U
YCE€UYEHHBIX KOHYCOB

https://resh.edu.ru/subject/17/11/

53

54

[Tnomaap GoxoBoOM
MMOBEPXHOCTH U MOJHOU
MMOBEPXHOCTH KOHYCA

[Tnomaap GoxoBoOH
MOBEPXHOCTHU U MOJHOU
MMOBEPXHOCTU KOHYCA

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/




55

CrepeomeTpuueckue 3a1auu
Ha JI0Ka3aTeIbCTBO U
BBIYUCIICHHE, TIOCTPOCHUEM
CCUCHHI MMIMHPA, KOHYyCa

https://resh.edu.ru/subject/17/11/

56

CrepeomeTpuuecKkue 3a1auu
Ha JI0Ka3aTeIbCTBO U
BBIYUCIICHHE, TTOCTPOCHUEM
CCUCHHI MIMHIPA, KOHYCa

https://resh.edu.ru/subject/17/11/

57

58

59

IIpuxnanHeie 3a1auu,
CBSI3aHHBIE C [IUIUHIPOM

[TpuknagHbie 3a0a9H,
CBSI3aHHBIE C IIHJIMHIPOM

Cdepa u map

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

60

[Tepeceuenue cdepsl u
Imapa ¢ IIOCKOCTHIO.
Kacanue mapa u cepsi
IIOCKOCTHIO. Bua n
n300paxKeHue mapa

https://resh.edu.ru/subject/17/11/

61

[Tepeceuenue cdepsl u
IIapa ¢ IIOCKOCTHIO.
Kacanue mapa u cepst
IIOCKOCTHIO. Bua n
n300paxkeHue mapa

https://resh.edu.ru/subject/17/11/

62

VYpaBHenue chepsl.
[Tnomans chepsr u e€
yacTen

https://resh.edu.ru/subject/17/11/

63

Cummerpus chepsl 1 mapa

https://resh.edu.ru/subject/17/11/




64

65

66

67

CrepeomeTpuueckue 3a1auu
Ha JI0Ka3aTeIbCTBO U
BBIYUCIICHHE, CBSI3aHHBIC CO
chepoii u mapom,
MOCTPOCHHUEM MX CCUCHHIA
IUIOCKOCTBIO

CrepeoMeTrpuueckue 3a1auu
Ha JI0Ka3aTeIbCTBO U
BBIYUCIICHHE, CBSI3aHHBIC CO
chepoii u mapom,
MIOCTPOEHUEM MX CEUCHHI
IUIOCKOCTBIO

[puknanguelie 3agaqm,
CBsI3aHHBIE CO cpepoii U
1apoM

[ToBTOpEHUE: OKPYIKHOCTH
Ha MJIOCKOCTH, BBIYUCIICHUS
B OKPY’KHOCTH,
CTaHJapTHBIE MOA0OUS

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

68

Paznununelie koMOMHAIIMHI
TEeJI BpAILLICHUS U
MHOTOTPaHHUKOB

https://resh.edu.ru/subject/17/11/

69

70

71

3amaun o TeMme "Tena u
MTOBEPXHOCTHU BpanieHus"

3amauu o Teme "Tena u
MOBEPXHOCTHU BpanieHus"

KoHntponbnas padora "Tema
Y TIOBEPXHOCTH BpaLICHUs"

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/




72

O6beém muunaapa. Teopema
00 00bEME pSIMOTO
WIMHpA

https://resh.edu.ru/subject/17/11/

73

Brrancnenue o06EMOB Te ¢
ITOMOUIBIO ONPEIECIIEHHOTO
unterpana. O0bEM KoHyca

https://resh.edu.ru/subject/17/11/

74

75

76

[Inomaau OOKOBOH U
IIOJIHOM ITOBEPXHOCTHU
KOHYca

CrepeomMerpuueckue
3a/1a4yM, CBSI3aHHbBIE C
BBIUHCIICHHEM 00bEMOB
IUAJTUHIPA, KOHYCa
[TpuknanHeie 3a1a4u M0
TeMe "OO0BEMBI U TLIOMIAA
noBepxHocTel Ten"

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

77

78

O06bEM 11apa U mapoBOro
cekropa. Teopema 00
o0wéme mapa. [Tnomane
cdepsl.
Crepeomerpuueckue
3aJ1a4d, CBS3aHHBIC C
BBIYHCIIEHHEM 00BEMOB
nrapa, mapoBOTO CeTMEHTa
1 IIIaPOBOT'O CEKTOpa

[IpuknanHbie 3a1a4u MO
teme "OO0BEMEI TeT",
CBSI3aHHBIE C 00BEMOM IIapa
Y TUIOMABI0 cephl.

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/




COOTHOILIEHUS MEXKTY
IUTOMIAIIMU TTOBEPXHOCTEH
1 00bEMaMi OIOOHBIX TeJl

79

80

ITomoGOHEbIe Tena B
npocrpaHctse. Mi3menenue
00Béma mpu o 100uu.
CrepeomMeTpuiecKue
3aJ1a4H, CBI3aHHEIE C
BBIYHCIIEHHEM 00BEMOB TEJl
Y TJI0MIaei TOBEPXHOCTEN
KontponsHas padora

"[Lnomaay moBepXHOCTU U
00BEMBI KPYTIIBIX TEN"

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

81

JIBr>KeHUs MPOCTPaHCTBA.
Orobpaxenus. [IBuxeHus u
paBeHcTBO (puryp. Oduue
CBOMCTBA JBUKECHUM

https://resh.edu.ru/subject/17/11/

82

Bunasl nBmkxeHnii:
NapaJIeIbHBIN EPEHOC,
LEHTpAJIbHAsI CHMMETPUS,
3epKaJbHasi CHMMETPHS,
IIOBOPOT BOKPYT IIPSAMOU

https://resh.edu.ru/subject/17/11/

83

84

85

[IpeoOpazoBanwms mo100wus.
[Tpsimast u chepa Ditnepa
I'eomerpuueckue 3a1aun Ha
IpUMEHEHHE JBHKEHHS

KoHnTtponbHas padota
"BekTopsl B mpocTpaHcTBe"

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/




86

87

88

Ob6o06maroriee MOBTOPEHNE
11 moOHATUN K METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTU3aIHs
3HaHuii: "[lapayienbHOCTD
IPSIMBIX U IIJIOCKOCTEHN B
npoctpaHcTae”

O06o0maroiee MOBTOPEHUE
11 mOHATUNA 1 METOIOB
Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIUs
3HaHUi: "BekTopsl B
npoctpaHcTae”

Ob6o0611aro1iee MOBTOpeHNE
11 moHsATHII U METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
3HaHUi: "BekTopsl B
npoctpaHcTae”

89

Ob6o0611aro1iee MOBTOpeHNE
11 moHITUHA 1 METOZIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTU3aIHs
3HaHui: "O0bemM
MHOIOTrpaHHHKaA"

90

O6o0matotiee MOBTOPEHUE
11 moHITUHA 1 METOIOB
Kypca reomerpuu 10-11
KJIACCOB, CUCTEMATH3aIHS




3HaHwmii: "O0beM
MHOTOTpaHHUKA"

91

Ob6o06maroriee MOBTOPEHNE

11 IOHATHI U METOJIOB

Kypca reomerpun 10-11

KJIACCOB, CHCTEMAaTHU3aIIHs 1
sgagui: "[lomanu

MTOBEPXHOCTU U 00BEMBI

KpyrJbix Ten"

92

93

Ob6o06maromiee MOBTOPEHNE

11 moHsATHI U METO/IOB

Kypca reometpun 10-11

KJIACCOB, CUCTEMAaTU3aIIHs 1
3gaHuu: "[lmomanu

MOBEPXHOCTU U 0OBEMBI

KpYyTibIX Ten"

HToroBast KOHTpOJIbHAS
pabota

94

95

96

HrtoroBast KOHTpOJIbHASA
paborta

[ToBTOpeHnue, 0600IIeHNE U
cHUcTeMaTu3alus 3HaHUI

Wcropus passutus
CTEpPEOMETPUH KaK HAyKU U
€€ poJb B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTH




97

98

99

100

Hcropus pazsurus
CTEPEOMETPUU KaK HAyKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTUI

Ucrtopus pazsutus
CTEPEOMETPUHU KaK HAyKU U
€€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJOTHH

HcTopus pa3BuTHs
CTEPEOMETPUH KaK HAyKH U
€€ poJb B Pa3BUTHH
COBPEMEHHBIX NH)KEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTHI1

Hcropus pa3Butus
CTEPEOMETPUHU KaK HAYKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHI

101

Hcropus passurus
CTEpEOMETPHUHU KaK HAYKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHKCHEPHBIX




Y KOMITBIOTEPHBIX
TEXHOJIOTUH

Hcropus pazsurus
CTEpPEOMETPUH KaK HAyKU U
€€ poJIb B Pa3BUTHU

102 1
COBPEMEHHBIX WHXKEHEPHBIX
1 KOMITBFOTEPHBIX
TEXHOJOTHH
OBHIEE KOJIMYECTBO YACOB 102

[10 ITPOT'PAMME




TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
Ne /i Konrpoasusie IIpakTuueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsbI pecypenr
1 DOnemMeHThl Teopuu rpados 3
5 CryualiHble ONBITHL, CIIy4aiiHbIE COOBITUS U 3
BEPOSITHOCTH COOBITUM
Onepanuu HaJ MHOKECTBAMH U
3 coObITusiMH. ClI0’)KEHHE U YMHOXKEHHE 5
BEPOATHOCTEMN. Y CJIOBHASI BEPOSITHOCTb.
HezaBucumble coObITUS
4 OneMeHThl KOMOMHATOPUKU 4 1
Cepuu nocie1oBaTeNbHbBIX UCTIBITAHUH.
5 Wcnbrtanus bepuynnu. Ciaydaiinelii BeIOOp 5
U3 KOHEYHON COBOKYITHOCTH
6 Crnyualinbple BEJTMUMHBI U paclpeieeHus 14 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE

HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kontpoabubie IIpakTuuyeckue

NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE

pecypchl

Ne i/t
padoThI padoThI

3aK0H OONBIINX YHCET

DJIEMEHTHI MAaTEMAaTHUYSCKOM CTaTUCTUKU

HenpepbiBHBIEC CiTy4YaiiHbIC BETUYHHBI
3 (pacrtipeenieHus ), oKa3aTeIbHOE U 4
HOpPMaJIbHOE pacipeaeIeHHs

Pacnpenenenue Ilyaccona

CBs13b MCKOY CJ'Iy‘-IaI\/JIHBIMI/I BEiIn4ynHaMu

O000111eHME U CUCTEMATU3ALNS 3HAHUM 11 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHHs

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

I'pad, cBs3HEIA rpad,
MpEJCTaBICHNUE 3aa4H C
OMOIIBI0 Tpada
Crenensp (BaJIGHTHOCTD)
BepiuHsbL. [IyTh B rpade.
Ienu v UKL

I'padsr Ha IockocTH. [epeBo
CIIy4aliHOTO DKCIIEPUMEHTA

https://ptlab.mccme.ru/vertical

https://ptlab.mccme.ru/vertical

https://ptlab.mccme.ru/vertical

CrnyuaiiHble SKCIIEPUMEHTHI
(OmBITHI) U CiTy4aiiHbIE
COOBITHS. DNIEMEHTapHbIE
COOBITHS (MCXO/IBI)

https://ptlab.mccme.ru/vertical

BeposiTHOCTB cityuaiiHOTO
coObITUs. BepositHocTH
COOBITHH B OTBITAX C
PaBHOBO3MOYKHBIMU
3JIEMEHTAPHBIMH COOBITUSMHU

https://ptlab.mccme.ru/vertical

BeposiTHOCTB CityuaiiHOTO
coOwITUs. BepositHocTH
COOBITHH B OMBITAX C
PaBHOBO3MOYKHBIMU
3JIEMEHTAPHBIMH COOBITUSMHU

https://ptlab.mccme.ru/vertical




[Tepeceuenue, 0ObeTMHEHIE
MHO>KECTB U COOBITUH,
MIPOTUBOMOJIOKHBIE COOBITHSL.
dopmyna cloKeHus
BEPOATHOCTEM

VYcnoBHas BEpOSTHOCT.
YMHOK€EHNE BEPOSATHOCTEN.
dopmyiia ycIoBHON
BEPOSTHOCTH

https://ptlab.mccme.ru/vertical

https://ptlab.mccme.ru/vertical

VYcnoBHas BEPOSITHOCT.
YMHOKEHUE BEPOATHOCTEM.
dopmyna ycIoBHOI
BEPOATHOCTH

https://ptlab.mccme.ru/vertical

10

11

12

dopmyiia MOJTHOU
BEPOSITHOCTH

®opmyna baneca.
He3zaBucumeble coObITUs
KomOunaTopHoe mpaBuiio

yMHOXeHus. [lepecTaHOBKY U
¢bakTopuan

https://ptlab.mccme.ru/vertical

https://ptlab.mccme.ru/vertical

https://ptlab.mccme.ru/vertical

13

Yucno coueraHnil.
Tpeyronpuauk Ilackains

https://ptlab.mccme.ru/vertical

14

dopmyna bunoma HeroToHa

https://ptlab.mccme.ru/vertical

15

KonTponbnas padora Nel:
"I'padsl, BeposTHOCTH,
MHOKeCTBa, KOMOMHAaTOpUKA"

https://ptlab.mccme.ru/vertical

16

bunapHbIii cydailHbIi ONBIT
(ucmpITaHmE), yCIEX U

https://ptlab.mccme.ru/vertical




Heynava. HesaBucumble
ucneitanus. Cepust
HE3aBHCHMBbIX UCIIBITAHUHN 10
MepBOro ycrnexa

17

Cepus HE3aBUCHUMBIX
HCIBITAHUH 10 MIEPBOTO
ycnexa

https://ptlab.mccme.ru/vertical

18

19

Cepus He3aBUCHMBIX
ucnbiTanui beprysnum
Cayyaiinblii BEIOOp U3
KOHEYHON COBOKYITHOCTH

https://ptlab.mccme.ru/vertical

https://ptlab.mccme.ru/vertical

20

[IpakTuueckas pabora c
UCIIOJIb30BAaHUEM
3JIEKTPOHHBIX TAOIHUI]

https://ptlab.mccme.ru/vertical

21

CrnydaifHasi BeJTMYMHA.
Pacnipenenenune
BepoaTHOCTeH. Jlnarpamma
pacrpeneneHus

https://ptlab.mccme.ru/vertical

22

Onepanuu Haja CIy4dailHBIMU
BennuuHaMmu. [Tpumepst
pacnpenenennil. bunapnas
Clly4aifHasi BeJIMYMHA

https://ptlab.mccme.ru/vertical

23

24

I'eomeTpuyeckoe
pacnpeneneHue.
bunomuanbHoe
pacrpeneneHue

MaremaTHdecKkoe 0KHIaHNe
CIIy4aiiHOM BEJIUYUHBI.

https://ptlab.mccme.ru/vertical

https://ptlab.mccme.ru/vertical




CoBMeCTHOE pacrpe/ielicHHe
JBYX CIyYalHBIX BEJTUYNH

25

HesaBucumsle ciyyalinbie
Benn4rHbl. CBOMCTBA
MaTEMaTHYECKOI0 OKUJaHUSI.
MatemaTtuueckoe 0XKHuIaHnue
OMHApHOM CTy4yaitHON
BEJTMYMHbI

https://ptlab.mccme.ru/vertical

26

MarteMaTH4ecKoe OKHIaHNE
F€OMETPUYECKOTO U
OMHOMHAJIBHOTO
pacrpeneneHuit

https://ptlab.mccme.ru/vertical

27

28

29

30

Hucnepcus u cTaHIapTHOE
OTKJIOHEHHE

Jucniepcust OuHapHOU
CIIy4YaliHOU BEJINYUHBI.
CaoiicTBa aucnepcun

MareMaTH4ecKoe OKHIaHue
MPOU3BCACHUSA U JUCIICPCUL
CYMMBbI HC3aBUCHUMBIX
CJ'Iy‘I&fIHLIX BCINYHNH

[IpakTuueckas pabota c

HUCIIOJIB30BaAHHNEM
SJICKTPOHHBIX Ta6J'II/II_[

https://ptlab.mccme.ru/vertical

https://ptlab.mccme.ru/vertical

https://ptlab.mccme.ru/vertical

https://ptlab.mccme.ru/vertical

31

Jucnepcusi OMHOMUAIBHOTO
pacnpeeneHus.
[IpakTrueckas padoTa ¢
HCIOJIb30BaHUEM
ANEKTPOHHBIX TAOJIHII

https://ptlab.mccme.ru/vertical




32 O0600111eHE U
CHCTEMATHU3ALINS 3HAHUI

KonrtponbHas pabora No2:
33 "Ucnbitanus bepuysu.

Crny4aiiHble BETUYUHBI U
pacrnpeneneHus"

34 O06006111eHE U

cucTeMaTHU3alusd 3HaAaHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KUIIACC

Ne
n/n

Tema ypoka

Hepasencto YeOrnIena.
Teopema YeoOnimena. Teopema
bepnymnu. 3akoH 60abIIMX
qucen

Hepasencto YeOrbIena.
Teopema YeoOnimena. Teopema
bepnymnu. 3akoH 60abIIMX
qucen

Hepasenctso YeObimena.
Teopema YeOrimena. Teopema
bepnynnu. 3akoH 60nbIMx
qucell

KoaudecTBO 4acoB

Bcero

KonTpoJbHbIE
padoThI

IIpakTnyeckue
padoThbI

Jara
U3ydeHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIe pecypchl

https://ptlab.mccme.ru/vertical

https://ptlab.mccme.ru/vertical

https://ptlab.mccme.ru/vertical

Br160pounsIii MeTOT
HUCCIEeN0BaHuN

https://ptlab.mccme.ru/vertical

[IpakTuueckas pabora c
HCTIOJIH30BaHUEM DJIEKTPOHHBIX
TabIunI

I'enepanbHast COBOKYIHOCTb U
cirydaiiHast BEIOOpKa.
3HAKOMCTBO C BHIOOPOYHBIMU
xapakTepuctukamu. OreHka
CPEIHEro M IUCIepCUn

https://ptlab.mccme.ru/vertical

https://ptlab.mccme.ru/vertical




Tre€HEPAIBHON COBOKYITHOCTH C
MOMOIIBIO BEIOOPOYHBIX
XapaKTEePUCTHUK

['enepanbHas COBOKYIHOCTb U
cirydaiiHast BEIOOpKa.
3HAaKOMCTBO C BEIOOPOUYHBIMU
xapakrepuctukamu. O1eHka
CPEIHETO U TUCTIePCHH
reHepaIbHON COBOKYITHOCTH C
HOMOILBIO BEIOOPOYHBIX
XapaKTepUCTUK

https://ptlab.mccme.ru/vertical

OneHuBaHue BEpOSTHOCTEN
cOOBITHH 1O BBIOOpKE

https://ptlab.mccme.ru/vertical

10

11

12

CraTucTrdeckas THIIOTE3a.

[IpoBepka mpocTenmnx TunoTe3

C IIOMOIILIO CBOUCTB
M3YYEHHBIX paclpeiesIeHUI

CrartucTrdeckas TUIIOTE3a.

IIpoBepka IpOCTEUIINX TUIIOTES

C IIOMOIILIO CBOUCTB
M3YYEHHBIX paclpeiesIeHUI

[TpakTrueckas paboTa ¢
UCTIOJIb30BaHUEM JIEKTPOHHBIX
TaOJIAIL

[Tpumeps! HeMTPEepBIBHBIX

CIIy4alHbIX BeJIM4nH. OyHKIUA
IIJIOTHOCTU BEPOSITHOCTH

https://ptlab.mccme.ru/vertical

https://ptlab.mccme.ru/vertical

https://ptlab.mccme.ru/vertical

https://ptlab.mccme.ru/vertical



13

PaBHOMEpHOE pacnipeneneHue.
IIpumepsl 3a1a4, NPUBOASIIUX K
IIOKa3aTeJIbHOMY U K
HOPMAJIbBHOMY PACIIPEJECICHUSIM

https://ptlab.mccme.ru/vertical

14

15

16

17

DyHKIHS IUNIOTHOCTH
BEPOSITHOCTH I10KA3aTEIbHOIO
pacnpeneneHus

OyHKIUS TIOTHOCTH
BEPOSITHOCTH HOPMAJILHOTO
pacrpeaeeHus

ITocnenoBaTenbHOCTH
OJIMHOYHBIX HE3aBUCUMBIX
coopiTuid. [Ipumep 3agaun,
MPUBOAAIICH K PacTIpe/ICIICHUIO
Ilyaccona

[TpakTrueckas paboTa ¢
MCIIOJIb30BAaHUEM 3JIEKTPOHHBIX
TaOJIHIL

https://ptlab.mccme.ru/vertical

https://ptlab.mccme.ru/vertical

https://ptlab.mccme.ru/vertical

https://ptlab.mccme.ru/vertical

18

KoBapuanus nByx ciy4alHbIX
BenuunH. Koadduuument
KOPpEJsILIU

https://ptlab.mccme.ru/vertical

19

20

CoBMecTHBIE HAOIOIEHUS IBYX
BEJIMYHH

Br16opounslii kKoapunueHT
KOppeNsIuU

https://ptlab.mccme.ru/vertical

https://ptlab.mccme.ru/vertical




21

Paznuune Mexny JIMHEMHON
CBS3BIO U IPUYUHHO-
CJIEICTBEHHOU CBSA3bIO

https://ptlab.mccme.ru/vertical

22

Jluneitnas perpeccus

https://ptlab.mccme.ru/vertical

23

[IpakTuyeckas pabora c
UCIIOJIb30BAHUEM DIICKTPOHHBIX
TadJIUIL

https://ptlab.mccme.ru/vertical

24

IIpencraBnenue TaHHBIX €
MOMOIIBIO TAOJIUII U JUATPaAMM,
omnucaTeNbHas CTAaTUCTHKA

https://ptlab.mccme.ru/vertical

25

26

OMnBITHI ¢ PAaBHOBO3MOXHBIMU
DJIEMEHTAPHBIMU COOBITHUSIMU

Boruncnenue BepostHocTel
COOBITHIH ¢ IPUMEHEHNUEM

dopmyn

https://ptlab.mccme.ru/vertical

https://ptlab.mccme.ru/vertical

27

Breruncnenue BepossTHOCTEM
COOBITHI ¢ TPUMEHEHUEM
rpau4ecKux METOJIOB:
KOOpJMHAaTHas MpsiMasi, 1epeBo,
Juarpamma Oitiepa

https://ptlab.mccme.ru/vertical

28

CrnyvaifHble BETUYUHBI U
pacrpeneneHus

https://ptlab.mccme.ru/vertical

29

30

Maremarnyeckoe oXugaHue
CIIy4ailHON BEJIMYHHBI

Marematnueckoe 0KUIaAHUE
CIIy4allHO! BEJIUYMHBI

https://ptlab.mccme.ru/vertical

https://ptlab.mccme.ru/vertical



31

32

33

34

OBIIEE KOJIMYECTBO YACOB ITO

KonTtponbHas pabora:
"BeposITHOCTD M CTaTUCTHKA"

Brrunciienue BeposTHOCTEM
COOBITHI C TPUMEHEHUEM
dbopMyIt U TpadUIECKUX
METO/I0B

Brrunciienue BeposTHOCTEM
COOBITHIA C TPUMEHEHUEM
dbopMmy1 u rpadudecKux
METO/I0B

Ciryualinple BEJTMYUHBI U
pacrpeeneHusl.
MaremaTrueckoe OXUJIaHUe
CIIy4allHO! BEJIUYHHBI

I[TPOTPAMME

34

https://ptlab.mccme.ru/vertical

https://ptlab.mccme.ru/vertical

https://ptlab.mccme.ru/vertical

https://ptlab.mccme.ru/vertical
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