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OdenepanpHas paboyast mporpamMma 1o yaeoHoMmy npeamery «Martemarnkay (0a30BBIH YpOBEHB)
(mpeametHass obnacth «MaremaTnka W UH(OpPMAaTHKa») BKIIOYACT MOSICHUTEIBHYIO 3aIUCKY,
coliepkaHue OOydeHHWs, IUIAHHPYEeMbIE pe3yibTaThl OCBOEHHUS MPOTrPaMMBI TI0 MaTeMaTHKe,
TEMaTHYECKOe MJIaHUPOBaHUE.

IlosicHuTenpHas  3ammcka OTpaxXacTt 06H_[I/Ie e #uW 3aJa4u U3Yy4YCHUA MATCMATHUKU,
XapaKTePUCTUKY IICUXOJIOIMYECKUX TMPEANOChUIOK K €€ HU3Y4YeHHI0 OOydYaloIlMMHUCS, MECTO B
CTpYKType y4eOHOro TIuUlaHa, a TaKkKe TMOAXOABl K OTOOpPY COAEpX aHHI,K OMpeaeICHUIO
INIAHUPYEMBIX PE3YJIbTAaTOB.

Conepxanue oOyueHHUs PACKpBIBAE€T COJIEp>KaTeNbHbIE JMHUU, KOTOPBIC MPEIararoTcs s
00513aTEILHOTO U3YYEHUSI B KaXKJIOM KJIacCe Ha YPOBHE CpPeHEro o01ero oopa3oBaHusl.

[Tnanupyembie pe3ynbTaThl OCBOCHHSI MPOTpaMMBbl MO MaTEeMaTHKE BKIIOYAIOT JIMYHOCTHBIE,
METaIpeJIMETHBIC PE3YJIbTATHI 32 BECh MEPUO ] O0yUCHHs Ha YPOBHE CpEAHEro o01iero oopasoBanusi, a
TaKXKe MpeIMETHBIC JOCTIKEHUS O0YyYarolerocs 3a Kax/Ibli roa o0ydeHus

HOACHUTEJIBHAS 3AIIMCKA

IIporpamma 1o MaTeMaTHKe Ha YpOBHE CpeJHEro o0Iero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
OI'OC COO ¢ y4€ToM COBPEMEHHBIX MUPOBBIX TpeOOBaHUH, MPEIbSBISIEMbIX K MaTEMaTHUYECKOMY
0o0pa3oBaHMIO, W TPAAULUNA POCCUICKOro obpa3oBaHus. Peanmuzaius mporpaMMbl MO MaTeMaTHKe
o0ecrieunBaeT OBJIQJICHUE KIIOYEBBIMU KOMIIETEHIIUSIMU, COCTaBIISIFOIIMMH OCHOBY JJIsSi CAMOPa3BUTHUS
U HEMpPEepbhIBHOTO 00pa3oBaHUs, ETOCTHOCTh OOMIEKYIbTYPHOTO, TUYHOCTHOIO U TO3HABATEIHHOIO
Pa3BUTHS TUYHOCTH O0YJAIOLTIXCSI.

B nporpamme mno wmaremaTtuke yuyTeHbl uAen U nonoxeHus KoHuenmuu pa3BuUTHS
Maremarndeckoro obpazoBanus B Poccuiickoit @enepanyu. B cooTBeTCTBUU ¢ Ha3BaHUEM KOHIICTIIIHH,
MaTeMaTuyeckoe oOpa3oBaHME JOJDKHO, B YAaCTHOCTH, MPENOCTABIATH KaXJIOMY O0Oydarolmemycs
BO3MOXXHOCTb JIOCTHXKECHHS YPOBHS MaTeMaTHYECKUX 3HAHUM, HEOOXOAMMOro s JajbHeHIen
yCTIETHOM KHU3HU B oO1ecTBe. FIMEHHO Ha pelieHue 3ToM 3a/1auM HalleJieHa [TporpaMma o MaTeMaTrKe
6a30BOr0 ypOBHS.

B snoxy mudporoit Tpanchopmarinu Becex chep 4emoBeYeCKOi ASSITEIbHOCTH HEBO3MOXKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0Oe3 06a30BOM MaTeMaTH4eCKON MOJATOTOBKHU. YKe B IIKOJE
MaTeMaTHhKa CIIYXKHUT OIOPHBIM MPEIMETOM ISl U3YUYEHUS CMEKHBIX TUCIUIUIMH, a B JKU3HHU IOCIE
HIKOJIl pealibHOM HEOOXOJMMOCTBIO CTAaHOBUTCS HEMpepbhIBHOE 00pazoBaHuEe, 4YTO TpelOyeT
MIOJTHOLIEHHOM 0a30BOi 0011e00pa30BaTeTbHON MOATOTOBKH, B TOM YHCIIE U MaTEeMaTHYECKOH. ITO
Oo0yCIIOBJIEGHO T€M, 4YTO B HaIlU JHU  pacT€T  YHCIO CHEUAIbHOCTEW, CBSI3aHHBIX C
HEMOCPEACTBEHHBIM NPUMEHEHHEM MaTeMaTuKu: M B cdepe HSKOHOMHKH, M B Ou3Hece, U B
TEXHOJIOTUYECKUX 00JIACTX, U IaXKe B TYMaHUTApHBIX cpepax. Takum oOpazom, KpyroOydaronuxcsi, st
KOTOPBIX MaTEMaTUKa CTAHOBUTCS 3HAYUMBIM MPEIMETOM, CYLIECTBEHHO PACIIUPSIETCS.



[IpakTnueckas MONE3HOCTh MaTEMAaTUKH OOYCIOBJIIEHA TEM, 4YTO €€ MPEeIMETOM SIBISIOTCS
(dyHaaMeHTaIbHbIE CTPYKTYphl HAIIEro MHpa: MPOCTPAHCTBEHHbIE (OPMBI U KOJIUYECTBEHHBIC
OTHOILIEHHUSI OT MPOCTEHIINX, YCBAaUBAEMbIX B HEIOCPEJICTBEHHOM OIIBITE, 10 JOCTaTOUYHO CIOXHBIX,
HEOOXOJUMBIX Ul PA3BUTHUS HAYYHBIX M TEXHOJIOTMYECKUX MJIeH. be3 KOHKpEeTHBIX MaTeMaTHYecKHX
3HAaHMM 3aTPYIHEHONOHWMAaHUE MPHUHIIMIIOB YCTPOICTBAa M UCHOJIb30BAaHUS COBPEMEHHOM TEXHUKH,
BOCIIpUATHE M HHTEpIpeTanus pa3HOOOpa3HOH CONMATIbHOM, SKOHOMHYECKOHW, MOIUTHYECKON
uHpopmaruu, ManoddeKkTruBHa TOBCEHEBHAS IMpaKTHYeCKas AeATeNIbHOCTh. KakjoMy 4erloBeKy B
CBOCH JKM3HM IPUXOIUTCS BBIIOIHATH JOCTATOYHO CIIOXKHBIE PACUYETHl U COCTABJIATh HECIOXKHBIE
ITOPUTMBbI, HAXOIUTh HYXHbIE (DOPMYJBI M HPUMEHSTh HUX, BJIaJ€Th NPAKTUYECKUMHM HpHEMaMU
IreOMETPUUECKUX U3MEPEHUH M MOCTPOCHMM, 4YMTaTh HH(GOpPMALMIO, MPEICTaBICHHYI0 B BHIY
TabMuL, JUarpaMMu rpa@uKoB, )KUTh B YCIOBHUSX HEOMPEIEIEHHOCTH U MOHUMATh BEPOSTHOCTHBIN
XapakTep cay4ailHbIX COOBITUH.

OMHOBpPEMEHHO ¢ pacuimpeHneM chep IPUMEHEHUsI MaTEMAaTHKA B COBPEMEHHOM 00IIecTBE BCE
Oosiee BaXXHBIM CTAaHOBUTCS MaTE€MaTUYECKHH CTWIIb MBIIUICHUS, IPOSIBIIAIOLINICS B ONpeaeaéHHbIX
YMCTBEHHBIX HaBbIKax. B mporecce n3yueHus MareMaTUKU B apceHall IPUEMOB U METO/I0B MBIILIJICHUS
YeJIOBEKa €CTECTBEHHBIM 00pa30M BKIIIOYAIOTCA MHAYKIMS U ASyKIHs, 0000IIeHIe U KOHKpETH3alus,
aHAJIW3 U CHUHTE3, Kilaccudukauus U cucTeMaTusauus, abcrparupoBaHue M aHanorus. OObEKTHI
MaTeMaTHYECKUX YMO3AKIIOUEHUH, TpaBUiIa UX KOHCTPYUPOBAHMSI PACKPBIBAIOT MEXaHU3M JIOTHYECKUX
MIOCTPOCHUH, CIMOCOOCTBYIOT BBIPAOOTKE yMEHHUs (POpMyTUpOBaTh, OOOCHOBHIBATH W JIOKA3bIBATH
CYXICHHUsI, TEM CaMbIM PAa3BUBAIOT JJOTMYECKOE MBIIIJIEHHE. MaTeMaTuke NpUHAIICKUT BeAylasi poiib
B (pOpMUPOBAHHIH AITOPUTMHUYECKON KOMIOHEHTHl MBIIUICHUSI W BOCIIMTAHUM YMEHHU JEHCTBOBATH
110 33aJaHHBIM AJITOPUTMAaM, COBEPILIECHCTBOBAaTh M3BECTHBIE U KOHCTPYMpPOBaTh HOBBIE. B mpomecce
pelieHns 3aJad — OCHOBHOW Y4YeOHOH MAEATENbHOCTM Ha YpOKaXx MaTeMaTUKH — pa3BUBAIOTCS
TBOPYECKAs ¥ MPUKIIATHAS CTOPOHBI MBIIIJICHUS.

OO0yuenue MareMaTHKe Ja€T BO3MOXHOCTh Pa3BUBATh Y 00y4arOIUXCs TOUHYIO, PAllMOHATIbHYIO
U UMHPOPMATUBHYIO peub, yMEHHE OTOMpaTh Haubojiee MOAXOMALIME S3bIKOBBIE, CHMBOJIMYECKHUE,
rpaduueckue cpeacTna A BRIPaXEeHUs CYKICHUN U HATJIJHOTO UX IPEICTaBICHHUS.

Heo6xonuMbIM KOMIOHEHTOM OOIIEH KyJIbTyphl B COBPEMEHHOM TOJKOBAHUHU SBIsiETCS oOliee
3HAKOMCTBO C METOJAaMHU IO3HAaHUS JAEUCTBUTEIBHOCTH, MPEACTaBICHHE O MPEAMETE U METOHE
MaTeMaTHKH, €ro OTIWYHMS OT METOJOB €CTECTBEHHBIX M T'YMaHMTapHBIX HayK, 00 OCOOEHHOCTAX
IPUMEHEHHUS MAaTeMaTUKU Uil pElIeHUus Hay4YHbIX M NPUKIAJHBIX 3afady. Takum oOpa3om,
MaTeMaTHYeckoe 00pa3oBaHNe BHOCUTCBOM BKJIaJl B ()OPMUPOBAHUE OOLIEH KYJIbTYphl YETOBEKA.

W3yueHnne MaTeMaTHKH CIIOCOOCTBYET 3CTETHYECKOMY BOCIIMTAHHIO YEJIOBEKAa, IMOHMMAHHUIO
KpacoTbl M H3SIIECTBA MAaTEeMAaTUYECKUX PpACCYXJEHHUH, BOCIPHUATHIO TE€OMETPUYECKUX (opM,
YCBOEHUIO UJIEM CHMMETPHH.



[IpuopureTHbIMHU LEsIMA 00y4eHust MaTemaTuke B 10—11 ximaccax Ha 6a30BOM ypOBHE SIBIISIFOTCS :

(opMHUpOBaHUE LEHTPAIbHBIX MATEMAaTHUECKUX IMOHSTUN (YUCIIO, BEIMYMHA, FEOMETPUUECKas
¢urypa, TnepeMeHHas, BEPOATHOCTh, (DYHKIUSA), OOECIEUMBAIONINX MPEEMCTBEHHOCTh U
NEePCIEKTUBHOCTh MAaTEMaTHUECKOr0 00pa30BaHMs 00ydaroIIuXcs;

MOJBEJICHUE O0YyYarolMXCsl Ha JOCTYIHOM JJisi HUX YpPOBHE K OCO3HAHMIO B3aUMOCBSI3U
MaTeMaTHUKH M OKPYXAloIIero MHpa, INOHMMAaHME MaTeMaTHKM KaK dYacTh oOmed KyJbTyphl
4eJI0BEUECTBA;

pa3BUTHE WHTEIJIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEN OOydaromuxcsi, MO3HaBATEIbHON
aKTUBHOCTH, MCCIIEOBATEIIbCKUX YMEHUH, KPUTUYHOCTH MBIIUICHUS, HMHTEpeca K H3YUYEHUIO
MaTeMaTHKH,

¢dopmupoBanue (YHKIMOHAJIBHOM MaTeMaTHUECKOW TI'paMOTHOCTU: YMEHHUS pPAaclo3HaBaTh
MaTeMaTHUECKHe AacCleKThl B PEaJbHBIX JKU3HEHHBIX CHTYAUSXH IPU U3YYEHUH IPYTUX YIeOHBIX
IPEIMETOB, TMPOSABICHUSA 3aBUCUMOCTEHl U 3aKOHOMEpHOCTeH, (GOpMyIMpOBaTh HUX Ha S3bIKE
MaTeMaTHKH U CO37aBaTh MaTeMaTHYECKHE MOJENU, MPUMEHSITh OCBOCHHBIM  MaTeMaTHYeCKUi
anmapar Juii pelleHHs IMPaKTUKO-OPUEHTHUPOBAHHBIX 3a/lady, HHTEPIPETHPOBaTb U OLIEHHUBATh
MOJTY4YEeHHBIE PE3YJbTaTHI.

OCHOBHBIMH JIUHUSIMH cojfiepkaHuss matemaTuku B 10-11 kmaccax sBISIOTCS:

«Yucna u BeIYMCIEHUSNY, «Anredpa» («Anredpandeckue BbIpaXeHHUs», «Y paBHEHUS U HEPABEHCTBAY),
«Hauvana maremarnyeckoro ananuza», «l'eomerpusi» («I'eomerpuueckue Gpurypsl U HMX CBOMCTBa»,
«3MepeHrne TEOMETPHUYECKUX BeEIHUMH»), «BeposarHocts W craructukay. JlaHHbIE — JMHUH
Pa3BUBAIOTCS NapayljIeNbHO, KaxJ1as B COOTBETCTBMUC COOCTBEHHOM JIOTMKOMN, OIHAKO HE HE3aBUCUMO
OJTHA OT JPYTOH, a B TECHOM KOHTAKTe M B3auMojieiicTBuu. Kpome 3T0oro, nx 00beIuHSIET JIOTnYecKast
COCTaBJIAOLIAs], TPAJULMOHHO MPUCYIIIas MaTEMaTUKE U IIPOHU3BIBAIOIIAS BCE MATEMaTUYECKHE KypPChI
ucoaepxkarenpuple auHUA. ChopmynupoBanHoe B PI'OC COO tpeboBaHue «BIaJEHUE METOJAMU
JI0Ka3aTeNbCTB, AJIFOPUTMAaMHU pPELICHUs 3ajad, yMeHue (hOopMyIHpoBaTh ONPEAEICHUs, aKCUOMbI U
TEOPEMbI, IPUMEHSTh UX, IPOBOIUTH JOKa3aTeIbHbIE PACCYKACHUS B X0JI€ PELICHUS 337a4» OTHOCUTCS
KO BCEM yueOHBIM KypcaM, a popMHUpOBaHUE JIOTMYECKMX YMEHUN paclpenensieTcss M0 BCeM TIojam
0o0yueHUsl Ha YPOBHE CPEIHEro 00IIero oopa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO maremartuka sBJISIETCS 00s3aT€bHBIM MPEIMETOM Ha JIAHHOM

ypoBHE oOpa3oBaHus. IlporpamMmoil mo MmaremMaTuke HpeaycMaTpUBaeTCs H3ydeHHE Y4eOHOro
npeaMera «MaremaTuka» B pamMKax TPEX y4eOHBIX KypCOB:
«Anrebpa M Hadajza MaTeMaTH4eCKOro aHanmusa», «l'eomerpusy», «BeposSTHOCTb M CTATUCTHKAY.
DopMupOBaHHUE JIOTHYECKUX YMEHHH OCYIIECTBIISIETCS HA MPOTSHKEHUH BCEX JIET 00ydeHHs! Ha ypOBHE
cpeaHero oomero oopa3oBaHMs, a HJIEMEHTHI JOIMKH BKIIOYAKOTCS B COJAEPKAHUE BCEX HA3BAHHBIX
BBIIIIE YYEOHBIX KYpCOB.

OO6miee 4nciIo YacoB, PEKOMEHIOBAaHHBIX /7151 u3yueHus MaremMatukn — 340 gacoB: B 10 kiacce
— 170 gacoB (5 ywacoB B Hemenmo), B 11 wimacce — 170 gacoB (5 4yacoB B Hemelnio).



IVNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS [TPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

I/I3y‘leHI/I€ MaTCMAaTUKHU Ha YPOBHE OCHOBHOI'O O6H.I€FO O6pa30BaHI/IH HaIpaBJICHO HAa JOCTHIKCHHUC
O6yanOH_II/IMI/IC}I JIMYHOCTHBIX, MCTANPCIMETHBIX W HNPCAMCTHBIX 06pa3OBaTCJIBHBIX PE3YyJIbTAaTOB
OCBOCHUA yqe6Hor0 npeameTa.

JIMYHOCTHBIE PE3YJIbTATbBI

B pesymbraTe wu3yueHHS MaTeMaTHKH Ha YPOBHE CpEAHEro oOmero o0pa3oBaHUS Y
oOy4arorerocs 0ynyT chOpMHPOBAHBI CIETYIONTNE THIYHOCTHBIE PE3yIbTaTHhI:

1) rpasnanckoro BocnuTAHUS:

Cc(OPMHPOBAHHOCTh T'PAKIAHCKOW MO3UIMH 00YJarOMIerocsl Kak aKTUBHOT'O U OTBETCTBEHHOI'O
YJieHa POCCUICKOro oOIIecTBa, MPEACTAaBIEHUE O MAaTeMaTHYECKUX OCHOBAX ()YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBICHUM, TPOIEAYP TPa)kITaHCKOTO O0IIecTBa (BBIOOPHI, OMPOCHI M APYToe),
YMCHUC B3aHMOﬂCﬁCTBOBaTB C COHMAJIbHBIMHU HHCTHUTYTaMHU B COOTBCTCTBUU C HX (1)YHKI_II/ISIMI/I u
HA3HA4YCHUEM,

2) NMaTPUOTHYECKOr0 BOCIIUTAHUSA

c(hOpMHPOBAHHOCTh POCCUMCKOW TPaXKTAHCKOM HACHTUYHOCTH, YBaXKEHUS K TMPOIUIOMY |
HACTOSAIEMY POCCUUWCKOM MAaTeéMaTUKH, LIEHHOCTHOE OTHOIICHUEK JOCTHKEHUSM POCCUHUCKUX
MaTeMaTUKOB M POCCUMCKOM MaTeMaTHYECKOW IIKOJIbl, UCMOJIb30BAHUE ATUX JOCTHUIKECHHUH B JIPYrux
HayKaX, TEXHOJOTHUX, chepax IKOHOMUKY;

3) 1yX0BHO-HPABCTBEHHOI'0 BOCIIHTAHMS:

OCO3HAHHE JyXOBHBIX IICHHOCTEH POCCHIICKOro Hapoja, CGOPMHPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMUSI, STUYECKOT0 MOBEACHHUS, CBA3AHHOTO C MPAKTUYECKUMIPUMEHEHUEM JOCTHKEHUN HAYKU U
JESITENIbHOCTBIO YYEHOI'0, OCO3HAHUE JIMYHOTOBKJIa/1a B IOCTPOEHNE YCTOMYMBOrO Oy IyIIEro;

4) >cTeTH4ecKOro BOCIIHTAHUS:

OCTECTUYCCKOEC OTHOHICHHUC K MHPY, BKIIOYAA JSCTCTHUKY MATCMATHYCCKUX 3aKOHOMepHOCTeI71,
00BEKTOB, 3314, pENIeHUH, pacCyskIeHUH, BOCIPUUMUYHMBOCTHK MATEMATHYECKUM acTIeKTaM Pa3IMUHbIX
BHJI0B UCKYCCTBA,

5) ¢puznueckoro BocnuTAHUS:

c(OPMHUPOBAHHOCTh yYMEHHS NPUMEHATh MaTeMaTH4eCKHe 3HAaHUS B HMHTEpecax 3JJ0pOBOrO U
Oe3omacHOro o0pasa >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 370POBBIO (370pOBOE NMHUTAHHE,
cOaaHCUPOBAHHBIA PEXUM 3aHATUA M OTIbIXA, peryisipHas (u3nyeckass aKTUBHOCTH), (U3NYECKOE
COBEpILIEHCTBOBAHUE TIPU 3aHATUSAX CIIOPTUBHO-03JOPOBUTEIBHON NEATEIBHOCTBIO;

6) TpyaoBoro BocnuTaHus:
rOTOBHOCTH K TPYyAy, OCO3HAHHME LEHHOCTH TPYHONIOOHMsS, HMHTEpEC K PpasIMdHbIM chepam
IPo(heCcCHOHANBHOMN JeATeNbHOCTH, CBA3AHHBIM C MAaTEMAaTHKOH M eé



IPWIOKEHUSIMH, YMEHHME COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymiei mpodeccuu W peaan30BbIBATH
COOCTBEHHBIE KHM3HEHHBIC IIJIaHBbl, T'OTOBHOCTh U CIOCOOHOCTHK MaTeéMaTH4YEeCKOMY 0Opa30BaHUIO
U caM000pa30BaHUIO HAa MPOTSHKEHUH BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHUU
MPaKTUYECKUX 33]1a4 MaTEMaTUYECKON HaIlpaBIECHHOCTH;

7) 2K0/10rH4eCKOro BOCIIHTAHMUS:

c(OPMHUPOBAHHOCTh  HKOJOTHYECKOW  KYJIbTYpbl, I[OHMMaHUE  BJIMSHUSA  COLUAIBHO-
HSKOHOMMUYECKHUX MPOLIECCOB HA COCTOSHUE MPUPOJHON U COLMATIBHOM Cpelibl, OCO3HAHUETII00aIbHOT O
XapakTepa SKOJOTMYECKUX MNpoOieM, OpHEHTalus Ha TNPUMEHEHHWE MaTeMaTHUeCKUX 3HAHWH st
pelieHus 3a7a4y B 001acTU OKpY’Karolel cpeibl, IUNITAHUPOBAHNUE MOCTYIIKOB M OLIEHKH X BO3MOXHBIX
IIOCJICICTBUM JUISl OKPYXKAIOLLEH Cpelbl;

8) nenHoOCTH HAY4HOr0 MIO3HAHMS:

c(OPMHUPOBAHHOCT MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHSA
HayKd M OOLIECTBEHHOW NPAaKTUKU, IOHUMAHUE MaTeMaTH4YecKod HayKu Kak cdepbl 4eaoBe4eCKOH
NESITEIbHOCTH, 3TAIlOB €€ pa3BUTHUSI U 3HAUUMOCTHU JJI Pa3BUTHS LIUBWIN3ALMY, OBJIAJICHUE SI3BIKOM
MaTeMaTUKM W MaTeMaTU4YecKod KyJIbTypOHl Kak CpeICTBOM IO3HaHHs MHpa, TOTOBHOCTh
OCYILIECTBIISATh MPOEKTHYIOU MCCIIEA0BATENbCKYIO IEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATbBI

B pe3ysnbrate 0CBOCHHUS TPOrpaMMBbI 110 MaTEMATHKE Ha YPOBHE OCHOBHOT'O OOIIET000pa30BaHUS
y oOydaromerocs OyayT cQOpMHpPOBaHBI METAlPEIMETHBIE pPE3yJIbTAThl, XapaKTEPH3YIOIIUECs
OBJIaJICHUEM YHUBEPCATbHBIMU MI03HaBaTEIbHBIMU JEHCTBUSMU, YHUBEPCATbHBIMH
KOMMYHUKATUBHBIMU JACUCTBUSIMU U YHUBEPCATHHBIMU PETYISATUBHBIMU JICHCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHUBEpPCAJIbHbIE YYeOHbIE TelCTBHS
ba3oBble 1oruyecKue 1eicTBus:

BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKA MATEMaTHYECKHX OOBEKTOB, MOHATHIA,
OTHOIICHUH MEXAY TOHATHIMH, (OPMYIUPOBATH ONPEICICHHUS] TIOHATHH,  yCTaHABIMBATh
CYIIECTBEHHBIH MpPHU3HAK KIACCU(UKALKUU, OCHOBAHUS JJsi OOOOLICHWS W CpaBHEHHS, KPUTEPUU
MPOBOAMMOI0 aHAJIN3A;

BOCIIpUHUMATh, (OpMynupoBaTh U MpeoOpa3oBbIBaTh CYXKICHHS: YTBEPAUTENbHbIE U
OTpHIIaTeNbHbIC, SAMHUYHBIC, YACTHBIC U O0IIHE, YCIOBHBIC;

BBISIBJISITH MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MIPOTUBOPEUUSIB (DaKTax, NaHHBIX,
HAaONIOACHUSX W YTBEPXKACHUSAX, TMpeajiaraTh KPUTEPUU JJIs BBISBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUMIA;

JieNaTh BBIBOABI C MCIOJNB30BAHMEM 3aKOHOB JIOTHMKH, JCAYKTUBHBIX UM HMHJYKTUBHBIX
YMO3aKIIIOUEHHUM, YMO3aKIOUEHUH 110 AaHAJIOTUH;



MIPOBOJAMUTH CAMOCTOATEIBHO JI0KA3aTEIbCTBA MATEMAaTUUYECKUX YTBEPXKAECHUN (IpsIMblE U OT
NPOTUBHOT0), BBHICTPAMBATh apTyYMEHTAIUIO, MPUBOAUTE MPUMEPHI U KOHTPIPHUMEPHI, 00OCHOBBIBATH
CO6CTBCHHBIC CYKACHUA U BBIBO/IbI,

BBIOMpATh CHOCOO pemieHusl ydeOHOW 3a7aud (CpaBHMBATh HECKOJIBKO BApHUAHTOB DEIICHMUSI,
BBIOMpATh HanboJee MOAXOIAIINN C YIETOM CaMOCTOSITENIbHO BBIJICTIEHHBIX KPUTEPUEB).

bBa3oBble HccIen0BaTeIbLCKIE JeiiCTBUA .

WCIIONB30BaTh BOMPOCHl KaK HCCIENOBATENIbCKUM HHCTPYMEHT TO3HAHMS, (hOPMYIUPOBAThH
BOMPOCHI, GUKCUPYIOIINE MTPOTUBOPEUHE, MPOOIeMy, YCTaHABIMBATEUCKOMOE U IaHHOE, ()OPMHUPOBATH
TUIIOTE3Y, apryMEHTHPOBATh CBOKO MO3UIIMI0, MHEHUE;ITPOBOIUTh CAMOCTOSTEIBHO CIUTAHHMPOBAHHBIN
OKCIIEPUMEHT, UCCIIEIOBAHNE
10 YCTAHOBJICHHIO OCOOEGHHOCTEH MATEeMAaTHYECKOro OOBCKTa, SIBJIICHHUS, IMPOIECCA, BBISBICHUIO
3aBUCHUMOCTEHN MEXKy 00bEKTaMH, SIBIICHUSMH, TIPOIIECCAMU;

CaMOCTOSTEILHO (POpPMYITHpPOBAaTH OOOOIICHHWSIT W BBIBOJABI IO PE3yJIbTaTaM IPOBEIEHHOTO
HAOMIOJICHUS, MCCIEAOBaHUsA, OIEHHBATh JOCTOBEPHOCTh TMOJYYEHHBIX PE3YNIbTAaTOB, BHIBOJIOB U
0000IIIEHNH;

MIPOTHO3MPOBATh BO3MOXXHOE PA3BHUTHE IMPOIECCA, a TAKKE BBIIBUTAThH MPEANOIOKEHHUS O €ro
pa3BI/ITI/II/I B HOBBIX YCJIOBI/UIX.

PabGora ¢ ungopmanueii:

BBISIBJIATH Je(pUINTHI HH(POPMALIUH, TaHHBIX, HEOOXOAMMBIX JJIsl OTBETA Ha BOIIPOCH ISl pEIICHUS
3aJauu;

BBIOMPATh MH(OPMAIIHIO U3 UCTOUHUKOB Pa3IMYHBIX THUIIOB, aHAIN3UPOBATh, CUCTEMATH3UPOBATh
U MHTEPIPETUPOBATh NH(POPMALIMIO PA3IMYHbBIX BUJIOB U (OPM MPEICTABICHUS;

CTPYKTYpUpOBaTh HMH(OpMaIUIO, MPEACTaBIATh €€ B Pa3lMYHbIX (hopMax, WIIOCTPUPOBATH
rpaduvecKy;

OLIEHMBATh HAAEKHOCTh HMH(OPMAIMU TIO CAMOCTOSITENLHO CHOPMYITHPOBAHHBIM KPUTEPHSIM,
c(OpMyYITHPOBAHHBIM CAMOCTOSTENBHO.

KomMMyHnkaTuBHBbIE YHUBepPCaJbHble y4eOHbIEe JeilCTBHS:

BOCIIPUHHUMATL U q)OpMy.TII/IpOBaTB CYy,KACHUA B COOTBCTCTBHU C YCIOBUAMUHU LCISAMU
o0IIeHHs], SICHO, TOYHO, TPaMOTHO BBIpaXKaTh CBOK TOUYKY 3PEHUS B YCTHBIX MIIMCbMEHHBIX TEKCTaX,
JIaBaTh MOSICHEHHUS 10 X0y peLIeHUs 3a1a4i, KOMMEHTUPOBATh IIOJIy4YCHHBIN PE3YIIbTaT;

B X07ie 00CY>KJICHHS 3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYXAa€MOM TeMBbI, TPOOJIEMBI, pelaeMoin
3a/1aud, BBICKA3bIBATh WJIEW, HAIICJICHHBIE HA MOMCK PEILIEHHUS, COIMOCTaBJISATh CBOU CYXKJIEHHUS C
CYXKIACHUAMU OPYIrux YYaCTHHUKOB JguUajiora, O6Hapy)KI/IBaTI) pasinuue U CXOACTBO HO3HIIPII>1, B
KOppeKTHOU popme popMyaupoBaTh pa3HOIIIACHS, CBOM BO3PAKEHUS;

OpCACTaBJIATL PE3YJIbTAaThl PCIICHHUA 3a4a4d, OSKCICPUMCHTA, HUCCICAOBaHUA, IIPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BHICTYIUIEHHUS C Y4€TOM 3a/ad IMpe3eHTAllM U OCOOeHHOCTen
ayJIuTOpHUH.



PerynsiTuBHbIE YHUBepCcAJIbHbIe yueOHbIe JelCTBUS
Camoopranu3anus:

COCTaBIISITH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4H, BBIOUPATh CIOCO0 PEMICHHS ¢ YUETOMUMEIOIUXCS
PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh H KOPPEKTHUPOBATH BAPHUAHTHI PEIICHUN C
y4€TOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, SJMOIHOHAJIbHBIH HHTE/IJICKT:

BJIAJIETh HAaBBIKAMHU IO3HABATENBHON pe(dIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHIA H
MBICJIUTENIBHBIX IPOLIECCOB, MX PE3YJIbTaTOB, BIaJETh CHOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIS
nporecca u pe3ysbTara perieHus MaTeMaTHYeCKON 3aJauu;

MPEIBUAETH TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PEILICHUH 331241, BHOCUTb KOPPEKTUBBI
B JICATENIFHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB, JTAHHBIX, HAWJCHHBIX OIMMOOK, BBISIBICHHBIX
TPYAHOCTEN;

OILIEHMBATh COOTBETCTBUE PE3yJbTAaTa IEIH U yCIOBUSAM, OOBSCHITH IPUUMHBI TOCTHKECHHS HITH
HEJIOCTI)KEHUS Pe3yIbTaTOB AESTEIbHOCTH, HAXOAUTD OLINOKY, 1aBaThbOLEHKY TPUOOPETEHHOMY OIBITY.

CoBmecTHAas1 1eITEIbHOCTD:

MIOHUMATh U UCIOJIH30BATH MPEUMYILECTBA KOMAHTHON M MHAWBUIYATbHONW paOOTHIIPU PEILICHUH
y4EeOHBIX 3a/1a4, IPUHUMATB 11€JIb COBMECTHOM JISATEILHOCTH, INTAHUPOBATh OPraHU3AL[I0 COBMECTHON
paboThl, pacmpenensiTh BUAbI pabOT, TOroBapHBaThCs, OOCYXKIAaTh MPOLECC M Pe3yabTaT paloThI,
0000111aTE MHEHUSHECKOIBKHUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (0OCykIeHUs, OOMEH MHEHHH,

«MO3TOBBIE IITYPMbI» U WHBIE), BBIIIOIHATH CBOK YacTh pabOThl U KOOPJIUHUPOBATH CBOUAECHCTBHS C
JIPYTUMH YIEHAMH KOMaHJIbl, OIICHUBATh KA4eCTBO CBOETO BKJIAJAa B OOIIMIA MPOIYKT IO KPHTEPHSIM,
c(OpMyYIHPOBAaHHBIM YUYaCTHUKAMHU B3aUMOJEHCTBUS.

INPEJMETHBIE PE3YJIbTATbBI

[IpenMeTHbIe pe3ynbTaThl OCBOSHUS IPOrpaMMBbI 110 MaTEMaTHKE Ha 0a30BOM YpOBHE Ha YpOBHE
cpeaHero oOmiero oOpa3oBaHUsl MPEJICTABICHBI MO ToJaM OOYYEHHSIB PaMKax OTICIBHBIX y4EOHBIX
KYpPCOB B COOTBETCTBYIOLIMX pa3fenax IMpPOrpaMMBIIIO MATEMAaTHKE.
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OEJNEPAJIBHAS PABOYAS ITPOI'PAMMA YUYEBHOT'O KYPCA «AJITEBPAU HAYAJIA
MATEMATHYECKOI'O AHAJIM3A»

INOACHUTEJIBHASA 3AIINCKA

VY4eOHblil Kype «Ajredpa v Havaiaa MaTEeMaTHYECKOrO aHAIM3ay SBJSICTCS OJHUM M3 HauOojee
3HaYMMbIX B TMPOrpaMMe CpexHero oOmero oOpa3oBaHUs, IOCKOIbKY,C OJHOM CTOPOHBI, OH
obecrieynBaeT MHCTPYMEHTAIBHYIO 0a3zy JUIs M3yd4eHHsS BCEX €CTeCTBEHHO-HAYYHBIX KYpCOB, a C
Jpyroil CTOPOHBI, (HOPMHUPYET JOrHUECKOe M aOCTPaKTHOE MBIIUICHHE OOYYaroIIMXCs Ha YpPOBHE,
HEOOXOJMMOM JUIsl OCBOCHUS YYEOHBIX KypcOB HMH(POPMATHUKH, OOIIECTBO3HAHUSA, WCTOPHUH,
cloBecHOCTH. B pamkax ydeOHOro kypca «AnreOpa W Hadala MaTeMaTHYECKOTO aHaJIH3ay
00ydJaroIuecs OBJIJICBAIOT YHUBEPCATEHBIM SI36IKOM COBPEMEHHOW HAyKH, KOTOpast YOPMYIIUPYET CBOU
JOCTIDKEHHSI B MAaTEMaTHIECKOH (opme.

VY4eOHbIii Kypc anreOpbl M Hadal MAaTeMaTHYeCKOro aHaliM3a 3aKjia/lbiBAET OCHOBY JUIS
YCIICIIHOTO OBJIAJICHHsI 3aKOHAMH (U3UKH, XUMHUH, OHOJOTWH, TOHUMAHHS OCHOBHBIX TEHJCHIIUI
SKOHOMHKH M OOIIECTBEHHOW JKHM3HH, MO3BOJISIET OPHUEHTHUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX H
KOMITBIOTEPHBIX TEXHOJIOTUSIX,YBEPEHHO HCIIONb30BaTh WX B MOBCEAHEBHOW JXKM3HU. B ToXe Bpems
OBJIaJICHUE A0CTPAKTHBIMU M JIOTUYECKA CTPOTUMH MAaTEMaTHYECKUMHU KOHCTPYKIMSIMH Pa3BUBACT
YMEHUE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HWCTHHHOCTH YTBEPXKICHUS, MCIOIb30BAThH
000011IeHre U KOHKPETU3AIHNIO, a0CTparupoBaHKe M aHAJIOTHIO,(DOPMHUPYET KPEaTUBHOE U KPUTHUECKOE
MBIIICHHE. B X0/1e n3y4yeHus anreOpsl 1 HauaIMaTeMaTHYeCcKOro aHaln3a Ha yPOBHE CPEeTHET 0 O0IIEro
00pa3oBaHus 00y4YaIOIIMECSTIONYYat0T HOBBIM OIBIT PEHICHUS MPUKIAHBIX 3a/1a4, CAMOCTOSITEIHHOTO
MOCTPOCHUSMATEMAaTHUECKUX MOJIETICH pealbHbIX CUTYallMid U MHTEPIPETALNHU MTOTy4SeHHBIXPEIICHHH,
3HAKOMSTCS C TPUMEpPaMH MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B TpPUpPOje,HAyKe U B UCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEeMAaTHYECKUMH OTKPBITUAMHU M MX aBTOpaMu.YueOHBI Kypc aiareOpsl M Hayal
MaTeMaTHYECKOro aHajiu3a o0JiaJaeT 3HAYMTEIbHBIM BOCIHTATEIBHBIM TOTEHIIMAIOM, KOTOPBIN
peamu3yercss Kak uepe3 y4eOHBIH MaTepuas, CIOCOOCTBYIOMIMK (OPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS, TAKU 4Yepe3 CIenupUKy yu4eOHOH AeATeNIbHOCTH, TPEOYIOIIeH CaMOCTOSTEIbHOCTH,
AKKypaTHOCTH, MPOAOJKUTENIFHON KOHIICHTPALMU BHUMAHUS U OTBETCTBEHHOCTH
3a IOJy4YEHHBIN pe3ynbTar.

B ocHoBe Meromuku oOydeHHs] anreOpe W HayajaM MaTeMaTHYeCKOro aHaiu3a JICKUT
NeATeNbHOCTHBIA MPUHLIUI 00Y4EHUSI.

B crpykrype mporpamMMel 1o anreOpe MW HayalaM aHalM3a BBIIENSIOTCS — CIEIYIONIHE
COJIEpIKaTEIbHO-METOANYeCKHUEe JTHHUH: «Hucna U BeauciaeHus», «ODyHKIUH U Tpadukm», «Y paBHEHHUS
U HepaBeHCTBa», «Hadama mareMaTHUECKOro aHan3ay,

«MHOXecTBa M JIOTMKa». Bce OCHOBHBIE COJepKaTelbHO-METOJUYECKUE JMHUM HU3y4daroTcs Ha
NPOTSHKEHHUH JIBYX JIET 00y4YeHHsI Ha YPOBHE CpPeIHETO 00IIero o0pa3oBaHus, €CTECTBEHHO JOTOTHSIS
Jpyr Jpyra ¥ MOCTENEHHO HACHIasCh HOBBIMHU
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TeMaMu W paszzenaMu. JlaHHbIH ydeOHBIA Kypc SIBISICTCS MHTETPATHBHBIM, IMOCKOJIBKY OOBEIHHSET B
ce0e copep)kaHHME HECKOJNbKMX  MaTEeMAaTHYeCKMX JUCHMIUIMH: anreOpa, TPUTOHOMETpPHS,
MaTeMaTHYECKUI aHaIN3, TEOPHst MHOXKECTB U ipyrue. [1o mepe Toro kak o0yJaromecs OBIa/I€BAIOT
BcE Oonee IIMPOKUM MaTeMaTHYeCKMM alllapaToM,y HHMX IOCIEIOBaTEIbHO (OPMHUPYETCS U
COBEpPIIEHCTBYETCS YMEHHE CTPOHTH MAaTEMaTHYECKYI0 MOJENb PEabHOW CHUTYaIlH, NPUMEHSTH
3HaHU, OJy4YEeHHbIEB YUeOHOM Kypce «Airedpa 1 Hayaja MaTeMaTU4ecKoro aHajau3ay, AJs pelieHus
CaMOCTOSITENTFHO ~ C(POPMYITMPOBAaHHONW MaTeMaTHYECKOM 3aqadd, a 3aTeM HWHTEPIPETHPOBATH
HOJTYYEHHBINA pe3yibTar.

ConepxarenpbHO-MeTOIMYECKass JTUHHUS «Yucrna W BBIYHCICHUS» 3aBepiiaeT (HOpMHUpPOBAHUE
HaBBIKOB HCIOJIb30BAaHUS JEHCTBUTENBHBIX YHCEIl, KOTOPOE OBLIIO HA4YaTO Ha YPOBHE OCHOBHOT'O OOIIIEr0
obpaszoBanus. Ha ypoBHe cpeHero obuiero oopa3oBanus oco00e BHUMaHUE yensieTcst OpMUPOBAHUIO
IPOYHBIX BHIUMCIINTENIHBIXHABBIKOB, BKJIIOYAIOIIUX B c€0s1 HCIOIb30BAHUE PA3IMYHBIX (POPM 3amucu
NEWCTBUTENIFHOTO YHUCIIA, YMEHUE PALMOHAIBHO BBINIONHATH JIEHCTBHS C HUMH, JENaTh NPUKHIKY,
olLeHUBaTh pe3ynpTar. O0yyaromuecs noay4aoT HaBbIKA NPUOIMKEHHBIX BBIYHUCIEHUH, BBITOTHEHUS
NCWCTBUH C YHUCIIaMH, 3allMCaHHBIMH B CTaHAAPTHOM (opMe, UCTIONB30BAHUS MaTeMaTHUECKUX
KOHCTAHT, OLIEHUBAHMSI YMCIOBBIX BBIPAKEHUH.

ConepxarenbHass JTUHUS «YPaBHEHUS W HEPABCHCTBA» PEAM3YeTCs Ha TPOTSHKEHHH BCETrO
00y4eHHs1 Ha YpOBHE CpEIHEro oOuero oopa3oBaHMs, MOCKOJIbKY B KaKIOM pazjielie MpOrpaMMBI
IPEyCMOTPEHO pELIEHUE COOTBETCTBYIOMX 3afad. OOyuwaromuecs OBJIaJ€BalOT pa3IMYHbIMU
METOJlaMH DPELICHUsl LEJbIX, PallMOHAIbHbIX, UPPALMOHAIBHBIX, TOKA3aTeNIbHBIX, JOrapu(MUUECKUX U
TPUTOHOMETPHYECKHX YpPaBHEHWIl, HEPABEHCTB W MX cHCTeM. llomydeHHBIE yMEHUsI MCHONB3YIOTCS TIPH
UCCIIeIOBaHUM (DYHKLMM C TOMOIIBIO TMPOU3BOJHON, PpEHICHWM TNPUKIATHBIX 3a7ad W 3aJad Ha
HAXOXJCHWE HAWOONBIINX W HAWMEHBIIUX 3HaueHWi ¢yHkuuu. JlaHHas comepiKaTenbHas JMHUS
BKJIIOYAET B ce0s Takke (POpMUPOBAHME YMEHUH BBITOIHATH PAcu€Thl 0 (popMyiaM, Mpeodpa3oBaHUs
IEJTBIX, PAlMOHAIBHBIX, UPPALMOHATIBHBIX ¥ TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaK)Ke BBIPAXKCHUH,
CoJIepKallMX CTeNeHH U jorapu@mel. biaronaps usydenuro aaredpanyeckoro MaTepuaia IporMCXOJuT
JabHeHIee pa3BUTHE ATOPUTMHUYECKOTO U aOCTPAKTHOT'O MBIIIJICHUST 00YJarOIUXCsl, (POPMHUPYIOTCS
HaBBIKM JIEYyKTUBHBIX pAacCyXJeHUil, paboTbl C CHMBOJBHBIMH (hopMamH, MpelCTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PaBEHCTB M HEPABEHCTB. AnreOpa mpeaaractdPPpeKTuBHbIE
MHCTPYMEHTBI JUIS PEIIEHHSI TPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a/1a4,HarJIsTHO IEMOHCTPUPYET CBOM
BO3MO)KHOCTH KaK sI3bIKa HAYKH.

ConepxkarenbHo-MeTonndeckas TMHUA «DyHKIMM U rpaduKu» TECHO NeperieTaeTcs ¢ IpyruMu
JUHUAMH y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO CMBICIIE 33JaéT IMOCIEeI0BAaTEIbHOCTh H3yUCHHS
Mmarepuana. M3ydeHune CTENeHHOW, IOKa3aTeNbHOM, JOrapu(pMUUECKOM U TPUTOHOMETPUYECKHX
(GyHKIUH, UX CBOICTB U TpaMKOB, UCIOIH30BAHNE (QYHKLINHN TS pEIIeHUs 3a1a4 U3 APYTHX y4eOHBIX
IPEIMETOB U PEATbHOM JKU3HU TECHO CBA3aHO KaK ¢ MaTeMaTUYECKHM aHAJIU30M, TaK U C pelIeHUEM
ypaBHeHUH M HepaBeHCTB. I[Ipu >ToM OoiblIoe BHMMaHHUE yaeuseTcsl GOPMHUPOBAHUIO YMEHHS
BBIpXaTh (OPMYIIAaMU 3aBUCHMOCTH MEXY Pa3IMuYHBIMUBEIIMYMHAMH, WCCIECI0BATh MOJTYYCHHBIC
dbyHKIMH, CTpoUTh MX Tpaduku. Marepuancoaep kaTelbHON JMHUN HaIelIeH Ha pa3BUTHE YMEHHUH U
HaBBIKOB, TO3BOJISIFOIIUX BBIPAXKATH 3aBHCHUMOCTH MEXKIy BEIMYMHAMH B Pa3IMYHON Qopme:
aHaJIUTHYeCKOM, rpaduyeckoil u  cimoBecHOW. Ero  u3yueHwe  crmocoOCTBYeT — pa3BUTHIO
QITOPUTMHYECKOIO MBIIIJIEHUS,, CIOCOOHOCTH K OOOOIIEHUI0O M KOHKPETU3allUd, MCIIOJIb30BAHUIO
a”anoruil. CopeprxarenpHa TuHus «HauaramaremaTuyeckoro aHann3a» IO3BOJSET  CYHIECTBEHHO
pacpuTh Kpyr Kak MaTeMaTW4YeCKHX, TaK M MPHUKIAJAHBIX 3a7]a4,JOCTYMHBIX OOydaroumMcs, y
KOTOPBIX MOSBISAETCS BO3MOXHOCTb HCCIEAOBaTb HUCTPOUTh TIpaduku (yHKUMH, ONpeAensaTh HUX
HanOOJbIINE ¥ HAUMEHBIINE 3HAYEHUS,BBIYMCIATD IUIOMAAN GUTYP U 00BEMBI TEJ, HaXOAUTh
CKOPOCTH U YyckopeHus npoueccoB. Cozep)karesbHas JIMHHMS OTKPbIBAET HOBBIE BO3MOXXHOCTH
MOCTPOCHUSMATEMAaTHUYECKUX MOJENEeH pealbHBIX CHUTYallui, HAXOXJAEHUS HAWJIy4Ilero penIeHUsB
NPUKIAJHBIX, B TOM YHCIE€  COIMaJbHO-DKOHOMHYECKHX, 3aJadax. 3HAKOMCTBO C OCHOBAaMH
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MaTEMaTUYECKOr0 aHajiu3a CIOCOOCTBYET PAa3BUTHIO aOCTPaKTHOTrO, (hOPMaIbHO-JIOTHYECKOTO |
KpPEaTUBHOT'O MBIIUICHHUS], (DOPMHUPOBAHUIO YMEHUHPACIIO3HABATh MPOSIBICHUS 3aKOHOB MaTeMaTHKH B
HAyK€, TCXHUKEC U HCKYCCTBE.

OOyuaronuecs y3HaIOT O BBIJAIONIMXCS PE3YNIbTaTax, MOJYyYSHHBIX B XOJI€ PA3BUTHUS MAaTEMATHKHU Kak
HAayKH, U UX aBTOpax.

ConepxxarenbHo-MeTOIMYeCKass JUHUS «MHOXecTBa M JIOTMKa» B OCHOBHOM TIOCBSIIEHA
9JICMCHTAM TCOPUHU MHOKCCTB. TCOPGTI/IKO-MHO)KCCTBGHHI)IG MNpEaACTABJIICHUATIPOHNU3BIBAIOT BECH KYpPC
HIKOJIbHOW MaTeMaTUKU U MpeasaraloT HaudolleeyHUBEPCATbHBIN SI3bIK, 00BEIMHSIONINN BCE pa3Ieibl
MaTeMaTUKHd U eé HpPIJIO)KCHHﬁ, OHU CBA3BIBAIOT PA3HBIC MATCMATHYCCKUC NUCHUIIIIMHBI B CIUHOC
nenoe. [loaToMy BakHO JaTh BO3MOXKHOCTH OOydaroleMycs MOHUMaTh T€OPETUKO-MHOXKECTBEHHBIN
SISLIKCOBPGMCHHOP’I MAaTCMaTUKHU U UCIIOJIB30BATh €TI0 JJId BBIPAXKCHUA CBOUX MEBICIIEH.

B yuebHOM Kypce «Anredpa v Hayajla MaTEMaTUYECKOr0 aHAIN3a» MIPUCYTCTBYIOTTAKKE OCHOBBI
MaTeMaTHUYECKOr0 MOJICTTHUPOBAHUS, KOTOPBIE MPU3BaHbI CHOPMUPOBATH HABBIKH MTOCTPOCHUS MOJENen
peaIbHbIX  CUTyallud, MCCIEAOBAaHUS  ATHUX  MOJENEeHd ¢ IOMOIIBI0 ammapara ajiredpel M
MaTeMaTHUYECKOro aHadn3a U WHTEPIPETAINH MOMYYeHHBIX pe3yabTaToB. Takue 3alaHus BIUIETEHBI B
KBl M3 Pa3/eNioB NMPOrpaMMbI, TIOCKOIBKY BeCh Marepual  y4eOHOro Kypca IIHPOKO
UCIIOJNb3yeTCs Ui pelIeHUs MNPUKIAAHBIX 3aj1ad. [Ipu pemeHuu peanbHbIX MPAKTHUYECKUX 3ajad
oOyJaroimuecsi ~ pa3BHBAIOT  HAONIOJATEIBHOCTh,  yMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBaTbcs, UCIHOIB30BAaTh AaHAJIOTHUI0, 0000IIaTh M  KOHKPETU3HPOBATh MpoOIeMy.
JesrenbHOCTh IO (POPMUPOBAHUIO HABBIKOB PEIICHUsI MPUKIAIHBIX 337a4 OpraHU3yeTcs B IMpolecce
U3Y4EHUs BCceX TeM yueOHOro Kypca «Airedpa v Hayana MaTeMaTH4eCKoro aHaJIu3am.

OO0miee 4yKMcI0 YacoB, PEKOMEHJIOBAHHBIX JJIs M3ydeHHUs yueOHOro Kypca «Anredpau Hadana
MaTeMaTHdeckoro ananmusa», — 170 dgacoB: B 10 kiracce — 68 wacoB (2 4waca B Heneno), B 11 kimacce
—102 yaca (3 yaca B HeIElO).
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COJEPKAHUE OBYUYEHUA

10 KJIACC
Yuca v BBIYUCTEHUS

Pannonaneubie ywcna. OOBIKHOBEHHBIE U JACCATHYHBIC JpOOU, TMPOIEHTHI, OECKOHEYHBIC
nepuoanyeckue apoodu. ApupMeTHuecKre ornepanuu C palloHAIbHBIMU YHCIaMH, PeoOpa3oBaHUs
YHCIOBBIX BbIpakeHUU. lIpumenenue apoOell M MPOIEHTOB MAJs pEUIeHHs] MPUKIAJAHBIX 3a7ad U3
Pa3IMYHBIX OTPACICH 3HAHUHN U PEATTbHOM KU3HHU.

JleiicTBuTenpHbIe uncia. PaimoHanbHbIe U UPpallMOHANIBHBIE Ycaa. ApuMeTUYECKre onepanuu
C JEHUCTBUTENbHBIMU uuciaamu. [IpuOnmkEHHBIC BBIUMCICHUSA, MPaBUJIA OKPYIJICHUSA, MPUKUAKA U
OLICHKA Pe3yJIbTaTa BHIYMCICHUI.

Crenenp ¢ 1ensiM TokazareneM. CranpapTHas (opma 3amucH  JACHCTBUTEIBHOTO YHCTA.
Ucnonk3oBanne  momxofsmiei  Gopmbl  3amEcu  JIEHCTBUTENBHBIX  YHUCEN JJS pelIeHUs
MPaKTUYECKUX 3a]1a4 ¥ TIPEICTABIICHUS TaHHBIX.

Apudmernueckuil KOpeHb HATypalbHOW creneHu. JlelicTBus ¢ apudMETHUYECKUMU KOPHSIMHU
HaTypaJIbHOMN CTEICHHU.

CuHyC, KOCMHYC M TaHT€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHTEHC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHHUS H HEPABEHCTBA

ToxaecTBa u TOX/IECTBEHHBIE IPEOOPA30BaAHUSI.

IIpeoGpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETpUUYECKUE (HOPMYIIBI.

YpaBHeHuUe, KOpeHb ypaBHEHUs. HepaBeHCTBO, pellieHue HepaBeHCTBAa. MEeTOIMHTEPBAIOB.

Pemenue nenpix u ApoOHO-paIMOHATILHBIX YPaBHEHHUI U HepaBeHCTB.Pemenue

HMpPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

Pemrenue TpuroHOMETpUYECKUX ypaBHEHUH.

[IprMeHeHne ypaBHEHUI 1 HEPABEHCTB K PEIICHUIO MAaTEMATHYECKUX 3a/1a4 U 3aJa913 PA3ITMYHBIX
obiacTell HayKU U pPealbHOM KU3HU.

DyHKUMHU U rPaGUuKH

Oynkius, crnocoObl 3amanus QyHkuuu. ['papux QyHkiuu. B3anmMHO oOpaTHBIEQYHKLIUU.

OO6nacth  ompeneneHuss M MHOXKECTBO 3HAUYEHUN ¢byaxnun. Hymu GbyHKIUY.
[IpomesxkyTKkH 3HaKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (QYHKIINU.

Crenennas QpyHKIUS ¢ HATypaJIbHBIM U IENbIM moka3areneM. E€ cBolicTBa urpaduk. CBoiicTBa
rpaduK KOpHs N-0if CTEMEeHN.

Tpuronomerpudeckasi OKpy>XKHOCTb, OIpeAEICHINE TPUTOHOMETPUUECKUX () YHKIIUHYNCIOBOTO
apryMeHra.

Hauana MaTeMaTH4ecKOro aHajan3a
ITocnegoBaTenbHOCTH, CIIOCOOBI 3a4aHMs IIOCIEN0BATENLHOCTEN. MOHOTOHHEIE
MOCJI€I0BATEIbHOCTH.
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Apudmernueckas u reoMeTpuuecKkas mnporpecchu. beckoHeYHO yOBIBaromIasi TeOMeTpHYecKast
nporpeccusi. Cymma OecKOHEYHO YyObIBarolell reoMerpuueckoil mporpeccuu. dopmyrna CIOXKHBIX
IIPOLEHTOB. Vcriob30BaHne IPOrpECCUH IS PELICHUPEATIbHBIX 3a/1au IPUKIIaJHOI0 XapaKTepa.

MHokecTBa U JIOTHKA

MHoxecTBO, omepauuu Haja MHoOxkecTBamu. Jluarpammbl Ditniepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOIO aIllapara JUlsl OIMCAHUS PEabHBIXIIPOLIECCOB U SIBICHUH, IIPU PELICHUN
3a/1a4 U3 IPYruX y4eOHBIX MPEAMETOB.

Onpez[eneHI/Ie, T€OpEMa, CICACTBUC, JOKA3aTCIIbCTBO.

11 KJIACC

Yuciia u BbIYUCICHUS
Hatypanbable u nensle yncna. [Ipusnaku nenumocty nenbix yucen.CTeneHs ¢
paloHanbHbIM IoKa3aTesieM. CBONCTBA CTETIEHH.
Jlorapudm uncna. JlecssTuuHble U HaTypajlbHbIE JOrapu(MBI.

YpaBHeHus1 M HEpaBeHCTBA

[IpeoOpa3oBanue BhIpAXKEHUH, COMIEPKAIIUX JTOTaPHPMBI.

IIpeoGpa3oBanue BBIPAKCHU, COJIEpIKAIINX CTCTICHH C  PalMOHAJIBHBIM
IIOKa3aTEJIEM.

[Ipumepbl TPUTOHOMETPUUECKHX HEPABEHCTB.

ITokazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHHs U HEPABEHCTBA.

Cucrembl JTUHEMHBIX YpaBHEHMH. PelleHne mpuKIaaHbBIX 3a1a4 C [OMOLIBIOCHCTEMBI
JIMHEWHBIX YPaBHEHUM.

CucreMbl U COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHeHne ypaBHEHHH, CHCTEM M HEPABEHCTB K PELIEHUI0 MaTeMaTUYECKUX3a1ad U 3a/1a4 U3
pa3nuYHbIX o0nacTel HayKH U pealbHOM KU3HU.

DOyYyHKIUM U TPapuKu
Oynkuus. [lepuoanueckue QyHkuu. [IpoMexyTKu MOHOTOHHOCTH (QYHKIHMH. MakCUMyMbl U
MUHMMYMbI QyHKIMU. Hanbomnbliee 1 HauMeHblee 3HadYeHne GYyHKIUNHA IIPOMEXYTKE.
Tpuronomerpuueckue pyHKINN, UX CBOWCTBA U IPaPUKU.
[lokazarenpHas W Jorapudmuueckas (yHKIHH, MX CBoWcTBAa M rpaduku. Mcmonb3oBanue
rpaguKoB PYHKIHH I pelIeHUs] YpaBHEHUHN U JIMHEWHBIX CUCTEM.
Hcnonb3oBanue rpadukoB GyHKIMHA JUIS UCCIIEOBAaHUS MPOLIECCOB U 3aBUCUMOCTEH, KOTOpbIE
BO3HUKAIOT MPH PELICHUH 3a/1a4 U3 APYrUX YUeOHBIXIIPEIMETOB U PEaIbHOM JKU3HH.

Havana MmaTeMaTH4eCKOro aHAJIM3a
HenpepeiBable ¢yHkuuu. MeToj HMHTEpBaJlIOB [jsi peuleHus: HepaBeHCTB. IIpomsBoanas
¢bynkun. ['eomerpuueckuii U GU3NIECKHI CMBICT TPOU3BOTHOM.
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[IpousBomHbIe eMeHTapHBIX QYHKIHH. DOPMYITBI HAXOXKICHHUS TPOU3BOAHONCYMMEI,
IPOM3BEIECHUS U YACTHOIO ()yHKIIHH.

[IpumeHeHne  TPOM3BOAHOM K HCCIEAOBAaHMIO  (YHKIMH HAa MOHOTOHHOCTh |
sKcTpeMyMbl. HaxoxxaeHre HanOolbIero 1 HaMeHbILEro 3Ha4eH!s (DYHKLIUH Ha OTpE3Ke.

[IpuMeHeHre NpOU3BOAHON IJIs HAXOKICHU S HAWJIYULIETr O PEIICHNS B IPUKIIAAHbIX3a1a4axX, AJIs
OIIpEJeJIEHNUS] CKOPOCTH IPOLIecca, 3aJaHHOT0 (POpMYJION WU rpaduKOM.

[IepBooOpa3zHas. Tabnuua nepBooOpasHbIX.

WuTerpan, ero reomerpuueckuil u ¢usudeckuil cMbici. Beruucnenue uHTerpaiano gpopmyie
Hrerotona—JIeitbuuna.

MNPEJMETHBIE PE3YJIbTATBI
K konny o6yuenus B 10 ki1acce 00y4aromuiics moly4uT CeayIOIne MPeIMETHBIEPE3yIbTaThl:

Yucsa v BIYMCICHHUS:

OIEepPUPOBATh MOHITUSMU: PAIMOHATILHOE U IEUCTBUTENILHOE YHCII0, OOBIKHOBEHHASAU JIECATUYHAS
IpoOb, TPOLIEHTHL;

BBINIOJIHATH apu(METHUYECKHE ONEepalii ¢ pallMOHAIbHBIMU U JEMCTBUTEIbHBIMU YUCIIAMU;

BBITIONHATH MPUOTMKEHHBIC BBIYMCICHUS, UCTIONb3Ys MIPABHUIIA OKPYTJIEHUS, NENaTbIIPUKUIIKY H
OLICHKY pPe3yJIbTaTa BBIYUCICHUN;

ONEepUpPOBaTh TOHATHSIMH: CTENEHb C IIENbIM TIOKa3aTesneM, CTaHAapTHas (opMa 3amucu
JNEHCTBUTEILHOTO YHCTIa, KOPEHb HATYPAJIbHOW CTEIICHH, HCIIOJB30BATh MOAXOSMIIYI0 (GOPMY 3allUCH
JEUCTBUTEIBHBIX YUCEI JIs1 pELICHUS IPAKTUYECKUX 3a7]a4y MPEACTaBICHUS JaHHBIX;

ONEPUPOBATH MOHATUSIMU: CAHYC, KOCUHYC M TAHT'€HC ITPOU3BOJIBHOTO YIJIa, UCIIOIb30BaTh 3aUCh
MIPOU3BOJILHOIO yTjla uepe3 oOpaTHbIe TPUTOHOMETPUUECKHE (PYHKIINH.

YpaBHeHUs M HEPABEHCTBA:

OIEpUpPOBATh MOHATUSAMHU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO, LEJIOE, PALMOHAIBHOE,
UPPALMOHAIILHOE YPAaBHEHNE, HEPABEHCTBO, TPUTOHOMETPUYECKOE YPAaBHEHHUE,

BBINOJIHATH IPE00pa30BaHMs TPUTOHOMETPUUYECKUX BBIPAXKEHUI U pelaTh TPUTOHOMETPUYECKUE
YPaBHEHHS,

BBITTOJIHATH npeo6pa3013aH1/m LEJIbIX, palMOHAJIBHBIX U UPPALMOHATIBHBIX BI)Ipa)KeHI/Iﬁ " peuiaTtb
OCHOBHBIE THUIIBI LIEJIBIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB;

INPUMCHATL YPAaBHCHUA W HCPABCHCTBA JIA PCIICHHA MATCMATUYCCKUX 3aJad W 3adad M3
pa3IMYHbIX 00JacTell HAyKU U pealbHOW KHU3HH;

MOZACIINPOBATE PCAIbHBIC CUTYyAllUW Ha S3BIKC anre6p51, COCTAaBJIAATh BBIPAKCHUSA, YPaBHCHUA,
HEPAaBEHCTBA II0 YCIOBMIO 3aJaydd, HUCCIENOBATh IIOCTPOEHHBIE MOJEIU C MCIIONb30BAHUEM almapara
anreOphl.
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DyHKUUHU U rpauKu:

OIlEpUPOBaTh MOHATUAMH: (YHKIMS, CIOCOObI 3alaHusl (YHKLIHHU, OOJNACTh OMNpEAETeHUs U
MHOKECTBO 3HaYeHHUN (QyHKIUH, rpaduk QyHKIMH, B3aUMHO 0OpaTHBIE (YHKIINH;

OIIEpUPOBATh MOHATHSAMU: YETHOCTh M HEUETHOCTb (DYHKUUH, HYIH (QYHKLUUHU, MPOMEKYTKU
3HAKOIIOCTOSIHCTBA;

UCIONb30BaTh rpauKu GYHKUUHN [T PEeLIeHUs] ypaBHEHUH;

CTPOMUTDH U UNTATh I'padUKU JIMHENHON (YHKINH, KBaAPATUYHON (QYHKIUHU, CTETIEHHON (QYyHKIUU
C LIEJIBIM TIOKa3aTeNeM;

WCIIONB30BaTh TpapuKH GYyHKIHUN I UCCIEIOBAHUS IIPOIIECCOB M 3aBUCHMOCTEH MPHU PEIICHUN
3aj1a4 U3 APYrux y4eOHbIX MPEAMETOB U peaibHOM KU3HU, BEIpaKaTh (POpMyJIaMH 3aBUCUMOCTH MEXY
BEIIMYMHAMU.

Hauaia MmaTeMaTH4eCcKOro aHAJIN3a:

OIICPUPOBATH IIOHATUAMMU oCJICaA0BAaTCIbHOCTD, apI/I(bMeTI/I‘-IGCKaH u
TeOMETPHYECKas IPOTPECCHH;

OIIEpUPOBATh MOHATUAMH: OECKOHEYHO YOBIBAIOIIAsi T€OMETpHUYECKas IPOrPeCCHsi,cyMmma
OCCKOHEYHO YOBIBAIOIIEH T€OMETPUIECKON MTPOTPECCUH;

3aJlaBaTh MOCJIEI0BATEIbHOCTH PA3IMYHBIMU CIIOCOOAMU;

WCIIOB30BaTh CBOWCTBa  MOCJIEIOBATEIBHOCTEH U TPOTPECCHd  JUIT  PEIICHHS
peabHBIX 33/1au MPUKIIAJHOTO XapaKTepa.

MHokecTBA U JIOTHKA:
OIEePUPOBATH MOHATUSMU: MHOXKECTBO, ONEPALUU HAJ MHOXKECTBAMU; UCIIONB30BATh TEOPETHKO-
MHO>XECTBEHHBIN ammapar Jjisi ONMHCAHUsS PeaIbHbIX

MIPOLIECCOB U SIBICHUH, IPU PELICHUH 3a/1a4 U3 IPYrUX yueOHBIX MPEAMETOB; ONEPUPOBATH
TIOHSTUSIMU: ONPEJIeTICHUE, TeOpeMa, CIeICTBUE, T0KA3aTeNbCTRO.

K xonuy o0yuyenus B 11 kiacce o0y4aromuiicst Moay4yuT CIEAYIONIME IPeAMETHbIEPE3YIbTaThl:

Yuciaa ¥ BLIYUCIEHUA:

ONEPUPOBATh MOHATUSAMH: HATYPAJIBHOE, LEN0€ YHUCIO0, UCIOIb30BaTh NPHU3HAKU JACIMMOCTH
LEJBIX YHCEJI, PA3JIOKEHUE YMCIIa HA MPOCThIE MHOKUTEINH JIJI PENICHUS 3a/1a4;

ONEPUPOBATH MTOHATUEM: CTENIEHb C PALIMOHAJIBHBIM IIOKA3aTENEM;

OIIEPUPOBATH TIOHATUSAMU : JIOTapu(M YUCIIa, AECITUIHBIC U HATYpAbHBIC JTOrapu(MEIL.

YpaBHeHHUS H HEPABEHCTBA:

MPUMEHSTh CBOMCTBa CTENEHW JUIsl MPeoOpa3oBaHUs BBIPAXKEHHI, ONEPUPOBATH MOHATHSIMMU:
MIOKA3aTEJIbHOE YPAaBHEHUE U HEPAaBEHCTBO, pelIaTh OCHOBHBIE THUIIbI IOKA3aTEIbHBIX YPAaBHEHHH U
HEPaBEHCTB;

BBINOJIHATH IPeo0pa3oBaHMsl BbIPAKEHHM, colepKalluX Jorapu(Msbl, ONeprUpOBaThIOHATHIMU:
norapu(MUYECKOe YpaBHEHHE U HEPABEHCTBO, pelIaTh OCHOBHBIC THITHI
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Jorapu(MUYECKIX YPaBHEHU 1 HEPABEHCTB;

HaXOAMTb PELIEHUS POCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

OIIEpUPOBATh MOHATUAMU: CUCTEMA JIMHEMHBIX YPABHEHUH U €€ PEIICHHE, UCITOJIB30BAaTh CUCTEMY
JUHENHBIX YPAaBHEHUH [UIs PEILICHUS IPAKTUYECKUX 3aa4;

HaxOIUTh PEIICHUS IPOCTEHIINX CHCTEM M COBOKYIHOCTEH pPAalMOHAIBHBIX YPABHEHUHW H
HEPABCHCTB;

MOJICIUPOBATh pealibHble CUTYallUd Ha SI3bIKE ajareOphl, COCTABIATH BBIPAKECHUS, YPABHEHHMS,
HEPABEHCTBA M CHCTEMBI 110 YCIOBHIO 3a/1a4M, MCCIEJ0BATh IIOCTPOSHHBIE MOJEIH C UCIOJIb30BAaHUEM
anmapara ajnreOpsbl.

DyHKUHHU U rpauKu:

OIIEpUPOBATh MOHATUSAMHU: MEpPUOANYECKas (YHKIHS, MPOMEKYTKH MOHOTOHHOCTH (YHKLHUH,
TOYKH JKCTpeMyMa (YHKIHMH, HanOoJbllee W HAMMEHbIIee 3HAYCHUs (DYHKIHMH Ha TPOMEKYTKE,
UCIIOJIB30BaTh UX JUIA UCCIIe0BaHMs (PyHKIMH, 3aJaHHOM rpadukom;

OIIEpUPOBATh HOHATUSAMU rpaduku II0OKa3aTeJIbHOM, JorapupMHUECKON U
TPUTOHOMETPUYECKUX (DPYHKIUI, n300pakaTh UX HAa KOOPAMHATHOW IUIOCKOCTH MHCIOIB30BATh IS
peuIeHusl YpaBHEHUN U HEPABEHCTB;

n300pakaTh Ha KOOPJMHATHOM IUIOCKOCTH Tpa(UKH JMHEHHBIX ypaBHEHHH U HCHOIb30BATh
UX JUIS PELEHUs CUCTEMBI JIMHENHBIX YPaBHCHUN;

WCIONB30BaTh Tpaduku (YHKIMHA JUIs MCCIEAOBAaHMS MPOLIECCOB M 3aBUCUMOCTEH U3 JPYTHX
Y4EOHBIX JIUCLUIINH.

Hayana MmaTemaTH4ecKoro aHajamsa:

ONlEpUPOBaTh TOHATHUSAMHU: HENpepblBHAs (QYHKLUSA, MPOU3BOAHAS (PYHKIUHU, HCIOIb30BATh
TeOMETPUUECKUI U (PU3UUYECKHIA CMBICI MTPOU3BOAHOM IS pEeLIeHN 3a/1a4;

HaXOIUTh NPOM3BOJHBIE JJIEMEHTAPHBIX (DYHKLUUH, BBIYUCIATH HPOU3BOJHBIE CYMMBI,
NPOU3BEICHUS, YACTHOTO (DYHKITHIA;

HCIONB30BaTh MPOU3BOJHYIO ISl UCCIEAOBaHMS (PYHKIMM Ha MOHOTOHHOCTBU SKCTPEMYMBI,
OPUMEHSTH PE3yIbTaThl UCCIEIOBAHUS K TIOCTPOCHUIO TPAPHUKOB;

HCIOJB30BaTh INPOM3BOAHYIO I  HAXOXACHUsS HAaWIydllero PpeUIeHHs B IPUKIAIHBIX,
B TOM YHCJIE€ COLMAIIBHO-D)KOHOMHYECKUX, 3a/1a4ax;

OIEepUPOBATh MOHATHIMHU: IEPBOOOPA3HAs U MHTETPaJl, HIOHUMAaTh T€OMETPUUYECKUINN PU3NUECKUI
CMBICJI MHTErpasa;

HaXOIUTh NEPBOOOpPA3HBIC JIIEMEHTAPHBIX (YHKIWH, BBIYUCIATH HMHTETPAI MO GopmyIie
Hrrorona-Jleibouunma;

pemarh TPUKIaTHBIE 337adyd, B TOM 4YHCIE COIHMAIbHO-SKOHOMHYECKOTO M (PU3NIECKOrO
Xapakrepa, CpeACTBAMHM MaTEMaTHYECKOr0 aHAJIN3a.
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TEMATHYECKOE IINTIAHUPOBAHUE

denepanbHas padbouas nporpamma | Marematuka. 10—11 kiaccel (0a30BbIi YPOBCHB)

10 KJIACC
Hanmenosanue paznena Konnuectso OcHoBHOE cozepxaHue OCHOBHBIE BUJIBI IEATEIBHOCTH
(Tembl) Kypca 4acoB o0y4Jaroumxcs
MHOXecTBa pallMOHAIbHBIX U 14 MHOxecTBO, Onepannuu Hcnoab3oBaTh TEOPETUKO-

JICHCTBUTEIILHBIX YUCEIL.
PanvoHanbpHbIe ypaBHEHUS U
HEPaBEHCTBA

HaJ MHO>XeCTBaMHU. Jluarpammsbl
Oiinepa—Benna.

Parmonansueie yncna. OObIKHOBEHHBICH
JIECATUYHbIE POOU, TPOLICHTHI,
OECKOHEUHBIE MIEPUOANIECCKUE TPOOHU.
Apudmernueckue
paloHaIbHBIMU
npeoOpa30BaHUsI YUCIOBBIX

BeIpaxeHuil. [Ipumenenue apobeit u
MIPOLIEHTOB JJIsl peUIeHUs] TPUKIIaIHbIX3a/1a4
U3 pa3iIMYHBIX OTpACIIEN 3HAHUIH PEeaIbHON
KU3HU.

onepauuu ¢
qHClIaMH,

JleiicTBUTENBHBIC UKClia. PalinoHanbHbIe

Y UppaliOHaJIbHbICUHCIIA.

Apudmernueckue ornepanunc
JIEWCTBUTEIbHBIMH YK CIIAMHU.
[TpubmxE€HHBIC BHIYUCIICHUS, TPABUJIA
OKpPYIJICHUS, IPUKUIKA U OLIEHKA pe3yJIbTaTa
BBIYMCIICHHH.

MHO’KECTBEHHBIN anmnapar s
OIIMCAaHU X0/1a peIIeHUs
MaTeMaTHUYECKUX 3aa4, a TAKKe
peabHBIX MPOLIECCOB U ABICHUN,IIPU
pelIeHNH 3a1a4 U3 IPYTUX YIeOHBIX
IPEIMETOB.

OnepupoBaTh NOHATHAMU: PALUOHAILHOE
YHCII0, AEUCTBUTEILHOCUNCIIO,
OOBIKHOBEHHAs IPOOb,

JeCATUYHAs IpOOb, TPOLICHTHI.
BeinoansaTs apupmernyeckue
Olepalty ¢ palliOHAIbHBIMU U
JEeWCTBUTENbHBIMU YUCIIAMH;
npuOIMKEHHBIE BEIYUCIICHHS,
UCIOJIb3Ys NTPaBUJIa OKPYTIICHHUS.
JenaTb NPUKHIAKY U OLEHKY
pe3yapTaTa BEIYMCICHUN.
OnepupoBaTh NOHSATHAMU:
TOXKJIECTBO, YPaBHEHUE, HEPABEHCTBO;
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denepanbHas pabouas mporpamma | Matemartuka. 10-11 knaccer (6a30BbIH ypOBEHB)

ToxxaecTBa 1 TOXIECTBEHHBIE
npeodpazoBaHus. Y paBHEHUE, KOPEHb
ypaBHeHUs. HepaBeHCTBO, penieHue
HEepaBeHCTBAa. MeTol HHTEPBAJIOB.
Pemmenwne nensix u qpoOHO-
palMOHATIBHBIX YPAaBHEHUH 1
HEPaBEHCTB

L[EJI0€ U PAllMOHAIIbHOE YPAaBHEHHUE,
HEPABEHCTBO.

BrimoyiHATL Npeodpa3oBaHus LENIbIXN
PalMOHAIBHBIX BBIPAKEHUM.

PemraTe OCHOBHBIE THIIBI LIEJIBIX
UPPALMOHATIBHBIX YPABHECHUN U
HEPaBEHCTB.

IIpumeHsTH panMoHaIbHBIE

YPaBHEHUS U HEPABEHCTBA

JUIA PELLIEHUsI MaTeMaTHU4YECKUX 3a1a4d U
3aj71a4 U3 pa3InIHbIX 00JacTel HAYKUU
peanbHOM KU3HU
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Oynxnun u rpaguku. CTeneHne
eIIBIM [TOKa3aTesieM

OyHKIUg, CmocoObl 3anaHus  (QYHKIIHH.

B3aumMHO oOpaTHble  (YHKIIHH.
(GyHKIMH.

I'padux

Ob6nacTe onpefeneHus M MHOXECTBO
3HaueHul ¢yHkuuu. Hymu QyHkuum.

[IpomexyTKH 3HAKOIIOCTOSIHCTBA.
YérHable 1 HEYETHBIC () YHKITHH.
CrereHs ¢ 1EIIBIM IT0Ka3aTeIeM.
CrannmapTtHas ¢popma 3anucu
JEUCTBUTEILHOI'O YHCIIA.
Hcnonp3oBanue nmoaxoasieii Gopmol
3aIIMCH JECHCTBUTCILHBIX YHCEIT

JUTSL peLIeHUs] TPAKTUYECKUX 3a4aun
MIPEICTABIICHHS JTAHHBIX.

OnepupoBaTh NOHATHAMU: QYHKIIHS,
crocoObl 3aaHus (PyHKINUU, B3aUMHO
oOpartHbie pyHKIHH, 0071aCTh ONPEICIICHUS U
MHO>KECTBO 3HaUeHUN (QyHKIUU, TpaduK
(GyHKIMM; YETHOCTh U HEUETHOCTD (DYHKIIUH,
HYIH

(hYHKIIUH, TPOMEXKYTKH

3HAKOIOCTOSHCTBA.

BbinosHATL Npeodpa3oBaHusi CTENCHEN

C LIeJBIM TOKa3aTeneM. Mcnonap3oBarh
CTaHJIAPTHYIO OopMYy3anucH
JNEUCTBUTEIILHOI'O YUCIIA.

DopmyMpPOBATH

U WJLJTIOCTPUPOBATH rpadudecKku
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CreneHHast pyHKIMS ¢ HATYpaJIbHBIM U
1eNbIM nokasareneM. E€ cBoiicTBa urpagux

CBOIWCTBA CTETIEHHON (PYHKIIMH.
BripaxaTts popMyJ1aMH 3aBUCHUMOCTH
MEXIY BEIUYMHAMM.

Hcnonb3oBaTs nu(ppoBbIe pecypebl s
MoCcTpoeHus rpagukoB GYHKITUU U
W3YYEHHS UX CBOMCTB

ApudpmeTnueckuil KOpeHb
n—oii creneHu. MppanuoHanbHbIe
YPaBHEHUSH HEPABEHCTBA

18

Apudmernueckuil KOpeHb

HaTypajabHOU CcTeleHu. JlencTBus

C apu(METUYECKUMHU KOPHIMH N—Oii
CTETEHH.

Penienue nppanyoHanbHbIX ypaBHEHUNN
HEPaBEHCTB.

CoiicTBa 1 rpadux KopHs N-oi
CTENEeHU

DopMyJIMPOBATh, 3aNIUCHIBATHB
CHUMBOJIMYECKOH popme

U WIIKIOCTPUPOBATH IPUMEPaAMH
CBOMCTBA KOPHS N-0l CTEIEHM.
BomosiHATH TpeoOpa3oBaHus
HMPPALMOHATIBHBIX BBIPAKEHUN.
PemiaTh OCHOBHBIE TUIIBI
WPPALMOHATIBHBIX YPAaBHEHUN U
HEPABEHCTB.

IIpuMeHsATH A5 pereHust
Pa3IMYHBIX 32124 UppPaLMOHAIbHBIC
yYpaBHEHUS U HEPABEHCTBA.

Ctpouth, YNTATH TPaPUK KOPHS N-0i
CTEITIECHHU.

Hcnoab3oBath undpoBbie pecypebl st
MOCTpoeHUs TpaduKoB GyHKIHI 1
M3y4YEHUs UX CBOMCTB
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®opMyIIbl TPUTOHOMETPHH. 22 CuHyc, KOCUHYC M TAaHI'€HC YHCIIOBOT'O OnepupoBaTh NOHATHAMM: CUHYC,

Tpuronomerpuyeckue aprymeHnTa. ApKCHUHYC, apKKOCHHYC KOCHHYC ¥ TAHI'€HC IIPOU3BOJIBHOTO YIJIA.

ypaBHEHUS Y ApKTaHT'€HC YACIIOBOIO apryMEHTa. Hcnoab3oBaTh 3aMCh IPOU3BOJIBHOIO
Tpuronomerpudeckas OKpyKHOCTb, yIJa yepe3 o0paTHBIETPUT OHOMETPUUECKHE
OIIpeeNICeHUE TPUTOHOMETPHUYECKHUX GyHKIUU.
(yHKIUI YMCIIOBOTO apryMeHTa. BoinosHATH npeodpasoBanus
OCHOBHBIE TPUTOHOMETPUUECKHE TPUTOHOMETPUUYECKUX BBIPAKCHHUMN.
dopmymnsl. [IpeobpazoBanue Pemrate OCHOBHBIE TUIIBI
TPUTOHOMETPUYECKUX BBIPAKECHUH. TPUTOHOMETPUYECKUX YPaBHEHUI
Pemenne TpUroHOMEeTpUYECKUX
ypaBHEHUH

[TocienoBaTebHOCTUN ) ITocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS OnepupoBaTb NOHATHSAMM:

[IPOrpeccuu I10CJIEA0BATENBHOCTEN. MOHOTOHHBIE [I0CJIEI0BATENIbHOCTD, apu(MeTHUECKast U

MIOCJIEIOBATEILHOCTU. Apr(MeTndecKas u
reoMerpuueckas nporpeccuu. beckoneuno
yOBIBAIOIIASTE€OMETPHUECKAs IPOTPECCHSL.
CymMa 0eCKOHEUHO yOBIBaromei
rEOMETPUYECKON IIPOIPECCHUH.

dopMmyia CI0XKHBIX TPOLIEHTOB.
Hcnonb3oBanue nporpeccuu s
pelleHHs pealbHbIX 3a7a4

IIPUKIIATHOr O XapaKTepa

reoMeTpuyecKas
Mporpeccuu; 6eCKOHEYHO yObIBarOIIas
TEOMETPUYECKast MPOTrPeCCusi, Cymma
0eCKOHEYHO yObIBaIOIIeii reoMeTpruiecKon
MIPOTPECCHH.

3agaBaTh MoCiIeI0BAaTEIbHOCTH
Pa3IMYHBIMH CIOCOOaMH.

IpumeHnsaTH GOPMYJIY CI0KHBIX
MPOLIEHTOB /IJIsl peleHus 3a/1a4 U3
pealbHOM MPaKTUKU

(c UCTIOTB30BAHUEM KAIBKYISTOPA).
Hcnoab3oBath cBOiicTBa
MOCJIEI0BATEIBLHOCTEH U POrpeccuit
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IUTSL pEIICHUS PeajIbHbIX 3a/1a4
MPUKIIAJHOTO XapaKTepa

[ToBTOpeHue, 06001IeHNE, 3 OcHoOBHbIE TOHATHUS Kypca anredpsl u IIpuMeHATH OCHOBHBIE ITOHATHUS Kypca
CUCTEMATU3aLMsl 3HAHUU Hayal Maremaruyeckoro aHaiumza 10 anreOpbl ¥ HayaJl MaTeMaTHYECKOro aHaIu3a
KJ1acca, 00001eHue JUIS pelleHus 3a1a4
U cUCTEeMaTU3alus 3HaHUu! U3 pealIbHOM KU3HU U APYTUX
UIKOJIbHBIX AUCLHUIIIINH
OBLIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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11 KJIACC
Haunmenoanue paznena KonnuectBo OcHoBHOE coepxKaHue OCHOBHBIE BUJIBI I€ATEIBHOCTH
(Tembl) Kypca 4acoB o0yyaromuxcs
Crenens ¢ pallOHAIBHBIM 12 Crenens ¢ pallMOHAIBHBIM ®opmMyIMpOBaTh, 3alIUCLIBATHB
[TOKa3aTeJIEM. nokaszaresieM. CBOMCTBA CTETEHHU. CHMBOJIMYECKOI (popme
[TokazarenbHas GyHKUUS. [TpeoOpa3oBaHue BbIpaKEHUH, COAEPKAIINX U WJIIOCTPHPOBATh NPUMepPaMu
[Toka3arenbHbIE ypaBHEHUSU palMOHAJIbHBIE CTEIICHH. CBOMCTBA CTEIICHH.
HEpPaBEHCTBA [Toka3zarenbHbIE ypaBHEHUSIU IIpuMeHATH CBOMCTBA CTEIICHU IS
HEPaBEHCTBA. peodpazoBaHus BRIPAXKEHUH.
[TokazarenbHas ¢pyHKLUSA, €€ CBOMCTBAN ®opMyIMpPOBATH
rpauk 1 WJIIOCTPUPOBATh rpapuuecku
CBOMCTBA MOKa3aTeIbHON (PYHKIUH.
Pemiate OCHOBHBIE TUIIBI
[IOKa3aTeJIbHBIX YPaBHEHUITN
HEPaBEHCTB.
Hcnonb3oBaTs HU(PPOBLIE pecypebl s
MOCTpOEHUs rpaduKoB PyHKITUN U
M3YYCHHS UX CBOMCTB
Jlorapudmuueckas GyHKIuUS. 12 Jlorapudm uncna. [lecstuunpien ®opMyJIMPOBATh, 3alIUCHIBATHB

Jlorapudmuueckue ypaBHEHHUH
HEpaBEHCTBA

HaTypalbHbIE JOrapu(pMBbl.
[IpeoOpa3zoBanme BEIPAKECHUH,
COAEPIKALINX JTOrapu(pMBI.
Jlorapudmuueckne ypaBHEHUSH
HEpPaBEHCTBA.

CHUMBOJIHYECKOU opme

1 WITKOCTPUPOBATH IPUMEPaAMH
CBOMCTBa Jiorapudma.

BoinosHATHL npeoOpa3oBaHus
BBIpO)XEHUH, COJEPIKALIIX JIOrapU(MBIL.
DopMyIMPOBATH
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Jlorapudmuueckas pyHkius, e
CBOMCTBa U TpapuK

Y MJUTIOCTPUPOBATH rpapuyecKku CBOICTBA
norapumuyeckor pyHkiun. Pemarp
OCHOBHBIE THIIBI JOTapu(PMUIECKUX
YpaBHEHUU

Y HEPABEHCTB.

HUcnonb3oBath nudpoBbie pecypeblis
NOCTpOeHUs TpapuKoB QYHKIMH 1
W3YYEHHS UX CBOMCTB.

3HAKOMHTBCS € HCTOPH e Pa3BUTUS
MaTeMaTUKU

Tpuronomerpuueckue
GyHKIMU U UX TpaduKy.
Tpuronomerpuueckue
HEPaBEHCTBA

Tpuronomerpuueckre GpyHKIHU, UX
CBOMCTBa U TpauKu.

[Tpumeps! TPUTOHOMETPUYECKIX
HEPaBEHCTB

OnepupoBarthb

MOHSATHEM TIepuoIuIecKas pyHKIHUs.
Crpouts, aHATU3UPOBATH, CPABHHBAThH
rpadMKu TPUTOHOMETPHUYECKUX (PYHKIIUH.
®opMyIMpPOBATH

U WNIIOCTPUPOBATH IPpau4YeCcKH
CBOWCTBA TPUTOHOMETPUUYECKUX

G yHKIHH.

Pemarte npocreiimme
TPUTOHOMETPUYECKUE HEPABEHCTBA.
Hcnonb3oBaTs rpadpukm ass perieHUs
TPUTOHOMETPUUECKUX HEPABEHCTB.
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Hcnonb3oBath nudpoBbie pecypeblist
MOCTPOCHUS TpapuKOB QYHKIHHA 1
W3YYEHHUS UX CBOMCTB

[IpousBonnas. [Ipumenenne
MMPOU3BOIHOU

24

HenpepsiBabie hyHKIIH. MeTos
MHTEPBAJIOB U1 PELLICHUS] HEPABEHCTB.
[TpousBoaHast GyHKIUH.
['eomerpuueckuii U GU3NIECKUI
CMBICJT TPOU3BOIHOM.

[Tpon3BoaHBIE DTIEMEHTAPHBIX (PYHKIIUH.

[IpousBoaHast CyMMBI, TPOU3BEACHNUS,
Y4aCcTHOTO (DyHKITHIA.

[TIpumeneHnne npon3BOIHOMK
MCCIIEIOBAaHUIO (DYHKIIUH

HA MOHOTOHHOCTH M 9KCTPEMYMBI.
Haxoxaenne HanOobIero

Y HAMMEHBIIETo 3HaUeHUs QYHKIIMUHA
OTpE3KE.

[IpumeneHnne nporu3BOIHOM JIs
HAXO0XKJICHUS HAWITYUIIETO

pelieHus B MPUKIAIHBIX 331a4ax,

JUTSL OTIPEIeTICHUSI CKOPOCTH MpOIIecca,
3agaHHOr0 (OPMYIOH UITH rpaduKOM

OnepupoBaTh NOHATHSIMH . HETIPEPHIBHAS
(byHKIUMS; TPON3BOAHAS(DYHKITHH.
Hcnonb3oBaTh reOMETPUUECKHI

1 (UBUYECKUN CMBICT PON3BOTHOM IS
pelieHus 3aaad.

HaxoauThb npon3BOHBIE AIIEMEHTAPHBIX
(GyYHKIHH, BBIYHCIATHIPOU3BOIHBIC

CYMMBI, TPOU3BEAEHHUS, YACTHOTO (PYHKIIUH.

Hcnoab3oBaTh POU3BOIHYIO IS
uccaeaoBanus QyHKIIUHA

Ha MOHOTOHHOCTH U 3KCTp€MYMLI,
NPUMEHATH Pe3yJabTaThl

HCCJIeOBAHMS K TIOCTPOSHUIO

rpadukoB. [IpuMeHSITH TPOU3BOIHYIOJIS
HaxXO0XICHUA HaI/IJ'Iy‘IH_IeI‘O pGH_ICHI/ISI B
MPUKJIAHBIX, B TOM YUCJIE COIIMAIbHO-
SKOHOMMYECKHX, 3a7a49aX. 3SHAKOMHUTBLCSA C
HCTOPHeEi Pa3BUTH MAaTEMAaTHYECKOTO
aHaIm3a
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WHTerpai u ero npuMeHeHus 9 ITepoobpasnas. Tabnuna OnepupoBaTb NOHATHAMU:
MepBOOOPa3HBIX. nepBooOpa3Hasi, MHTErpall.
WHTerpain, reoMeTpu4ecKuil HaxoauTth nepBooOpa3Hble 3J1€MEHTapHBIX
1 (U3UYECKUI CMBICT HHTETpaa. GyHKIN; BBIMUCIATBUHTETPAT MO
Brruncienue unrerpana no ¢popmyie ¢opmysie Herorona—Jlelibuuna.
Herorona—Jleitbnuia 3HAKOMUTBCS € MCTOPHEH Pa3BUTHUSA

MaTEMaTUYECKOr 0 aHaIn3a
Cucremsl ypaBHEHUN 12 Cucremsl JINHEHHBIX YPABHEHUH. OnepupoBaTb NOHATHAMM:. CUCTEMA

Pemenne npuknaaHeIx 3a1a4

C IIOMOILIBIO CUCTEMBI INHEUHBIX
YpaBHEHUH.

Cucrembl ¥ COBOKYITHOCTH LIEJIBIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX,
MIOKA3aTeNbHBIX, JOrapu(pMUIECKIX
YpaBHEHUH U HEPABEHCTB.
Vcnonb3oBanue rpagukoB GyHKIUHISA
pelIeHUs] YPaBHEHHI U CHCTEM.
[Ipumenenne ypaBHEHHU, CUCTEMHU
HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKHX 3a/1a4 U 3a]1a4 U3
pa3IMyYHbIX o0JlacTel HAyKU

U PEAIILHOM KU3HU

JIMHEWHBIX YPABHEHUU U €€ PEIICHHUE.
Hcnonb3oBaTh cucTemMy JIMHENHBIX
YPaBHEHUH VISl pelICHUS

IIPaKTUYECKUX 3a/a4.

HaxoauTh pemieHust IpoCTeHImMxX
CHUCTEM M COBOKYITHOCTEH
palMOHAIBHBIX YPABHEHUI

Y HEPABEHCTB.

Hcnoab3oBaTh rpaduku GyHKIUHIA
pelIeHusl ypaBHEHU M.

MoaenupoBaTh peajibHbIE CUTYallMMHA
SI3BIKE aNreOphl, COCTABIISITh BBIPAKEHUS,
YpaBHEHUS, HEPAaBEHCTBAU CUCTEMBI 110
YCIIOBHIO 33J]a4H, HCCJIeJ0BATh
MOCTPOEHHBIE MOJEJIMC HCIOIb30BAHNEM
ammapara anreopbl
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HaTypa.anLIe " I CIIbIC YHCiIa

HarypaneHble u 1enplie yncina B
3a/1a4ax U3 peajabHON KU3HU.
[Ipyu3HaKky AETUMOCTH LIEJIBIX YHUCEIT

OnepupoBaTh NOHATHSMM: HATYPAJIbHOE
qucio, nuenoe ynucio. Menoap3oBath
MPU3HAKY IETUMOCTHUIIEINIBIX YHCEN,
pa3ioXKeHue Jucia

Ha MPOCThIe MHOKUTENHU IS pelleHus3a1au

[ToBTOpeHwme, 0000IICHNE,
CHUCTEMATU3ALNS 3HAHUM

18

OCHOBHBIE OHATHS Kypca aJreOpbiu
HayaJl MaTeMaTUYeCKOro aHaJIN3a,
000011IeHIe ¥ CHUCTeMAaTH3aIus 3HAaHUN

Pemiate npukiaaaHbie 3agavyu u3
pa3iauuHbIX  objacTeid Haykd U
peanbHOM )KU3HU C IIOMOLIBIO

OCHOBHBIX TIOHATUH Kypca airedpbl u
Haya MaTeMaTU4eCcKOro aHaJIu3a.
BpiOupaTs  onTUMajgbHBIE  CITOCOOBI
BBIYMCIICHU.

Hcnoab3oBaTth AJ1s1 pelieHus 3a/1a4
YpaBHEHUsI, HEPABEHCTBA U CUCTEMBbI
ypaBHEHUH, CBOMCTBA () YHKIIHI

U rpauKoB

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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DOE/TEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«T'EOMETPUS»

INOACHUTEJIBHASA 3AIINCKA

Baxxnocts yueOHOro Kypca  TIeOMETpUMHA YPOBHE cpeaHerooluiero
oOpazoBaHust  0oOycioBlIEeHA IPAKTHYECKOM  3HAUYMMOCTBIO  METaIlPEIMETHBIX U
MPEIMETHBIX PE3YIbTaTOB 00y4yeHuUsi TeOMETPHHU B HAIpPaBJIEHUHU JINYHOCTHOT OPA3BUTHS
00yJaroImuxcs, dopmupoBaHus (yHKUIMOHAIBHOM  MaTeMaTU4ecKOM

IPaMOTHOCTH, M3y4YCHHS IPYTUX y4eOHBIX NUCHHUIUTUH. Pa3BuTHE y 00YyYaromuXcsrpaBHIbHBIX
MPEJICTABICHUN O CYIIHOCTH U MPOHCXOXKJICHUU T'€OMETPUUYECKUXAOCTPaKIUi, COOTHOIICHUU
peabHOr O WHJICAUTHHOTO, XapakTepe  OTpPaKCHUSIMAaTeMaTHYCeCKOU
HayKOW SIBJICHUI U TPOIIECCOB peaIbHOr0 MUpPA, MECTE T€OMETPUUB CUCTEME HAYK U POIU
MaTeMaTHYECKOTO MOJICTHPOBAHUS B HAyYHOM ITO3HAHWH HB MPAKTHKE CIIOCOOCTBYET
(bOopMUPOBAHHIO HAYYHOT'O MUPOBO33PEHUS O0YUAIOIINXCS, aTAKKE KAUeCTB MBIIIICHUS,
HEOOXOIUMBIX IS aJIalTAIliU B COBPEMEHHOM 0o01ecTBe. I eoMeTpust SBISETCS OTHUM U3 0a30BBIX

MPEIMETOB Ha YPOBHE CPEHETO O0IIero 0Opa3oBaHus, TaK Kak o00ecrednBacT
BO3MOXKHOCTh W3YYCHHUS KaK JUCIUATIINH

€CTECTBEHHO-HAay4YHON HAIPABICHHOCTH, TAK U TYMaHUTAPHOU.

Jlorndeckoe MbllLieHue, GopMupyemMoe mpy U3y4eHUH 00y4YarolIMMHCS MOHITHHHBIX OCHOB
TCOMETPHH W TOCTPOCHHH IIEMOYKH JIOTUYCCKUX YTBEPXKICHUIB XO€ PCIICHUS T€OMETPUICCKIX
3a/1a4, YMEHHE BBIIBUTATh U OMPOBEPraTh TUIIOTE3bIHENOCPEACTBEHHO UCIIONB3YIOTCS MPHU PEIICHUH
3aJ1a4 €CTECTBEHHO-HAYYHOI0 IIMKJIA,B YACTHOCTH M3 Kypca (PU3HKH.

YMeHHEe OpUEeHTUPOBATHCA B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO BCEX 0ONACTSIX
JEeSATeNbHOCTH YelioBeka. OpHeHTaIusl 4eloBeKa BO BPEMEHH M IMPOCTPAHCTBE — HEOOXOIUMOE
YCJIOBHE €r0 COIMAIBHOTO OBITHS, (JOpMa OTPAKCHUS OKPYXKAIOIIETO0 MUPA, YCIOBHE YCIEITHOTO
MO3HAHMS U aKTUBHOT'O MTPe00pa3oBaHus NeHCTBUTENbHOCTH. OTIepUpOBaHNEe TPOCTPAHCTBEHHBIMH
oOpazamu OOBEIAMHSIECT pa3Hble BUIBl Y4eOHOM W TPYAOBOM  JESITENBHOCTH,  SIBISETCS
OJTHUM M3 TPO(PECCHOHAITBHO BAKHBIX KA4eCTB, IIOITOMY akTyalbHa 3amada (GopMHUpOBaHUS Y
o0yJaromuxcs MPOCTPAHCTBEHHOT'O MBIIUICHUS KaK Pa3HOBHIHOCTH OOpPa3HOrO MBIIIICHUS —
CYIIIECTBEHHOT'0 KOMITOHCHTa B TIOATOTOBKE K MPAKTUYECKOH JCSITEILHOCTH 110 MHOTHM
HaIpaBJICHUSM.

enp ocBoeHus mporpaMMbl yue6Horo kypca «l'eomerpusi» Ha 0a30BOM ypOBHE OOy4YEHHS —
obmieoOpazoBarenbHOE U OOLIEKYIbTYPHOE pa3BUTHE oOOydaromuxcs uepe3 obecredyeHue
BO3MOXKHOCTH TPUOOPETEHUS M HCIIOJIb30BAHUS CHUCTEMATHUECKUX T'COMETPHUCCKHX 3HAHWH W
NEUCTBUH, crenu(UYHBIX TeOMETPHH, BO3MOXKHOCTH YCIEIIHOTO MPOAOIKEHUs 0Opa3oBaHUs MO
CHEIHATLHOCTSIM, HE CBS3aHHBIM C IMPUKJIAHBIM HCIIOIb30BAaHHEM I€OMETPHH.

[IpuoputeTHBIME 3aadaMu  OCBOeHHs yueOHoro kypca «['eomerpun» Ha 6a30BOM
ypoBHe B 10—11 kyaccax sSBISIOTCS:
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(hopMupOBaHUE TPEJCTABICHUS O TEOMETPUHU KaK YaCTH MHUPOBOH KYJIbTYPHl H OCO3HAHHE €&
B3aUMOCBSI3H C OKPYXKAIOIIUM MUPOM;

(hopMupoBaHUE TPEJCTABICHUS O MHOIOTPAHHHMKAX W TellaX BpAICHUs Kak O BAKHCUIIUX
MaTeMaTHYECKUX MOJIENSX, MO3BOJISIONIMX OMMCHIBATH U U3y4aTh Pa3HbIC SBICHHS OKPYXKAFOIIETO
MUDA;

(dbopMHpOBaHWE YMEHHUs paclio3HaBaTh Ha YepPTEekKaX, MONENSIX W B pPEaTbHOM MHpPE
MHOTOTPAaHHHKY U TeJla BPAILCHUS;

OBJIQJICHHE METOJJaMH PEIICHUS 3a1a4 Ha TIOCTPOSHHUS Ha N300paKCHUSX MPOCTPAHCTBCHHBIX
duryp;

(dhopmupoBaHue YMCHHS OIePUPOBATH OCHOBHBIMU TIOHSTHSIMHA O
MHOT'OTPaHHMKAX U TellaX BpallleHUsI U UX OCHOBHBIMH CBOMCTBaMU;

OBIIQZICHUC aNTOPUTMAaMH PEIICHUsS OCHOBHBIX THIIOB 3a7ad, (OPMHUPOBAHHE YMCHUS
MIPOBOJIUTH HECITIOXKHBIE TOKA3aTEIbHbBIC PACCYKACHUS B XOJE PEUICHHUS CTEPEOMETPHUUCCKUX 3a/1ad
¥ 3a71a4 C IPAKTUYECKUM COJICPIKAHUEM;

pa3BUTHE WHTEIUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH OOYYarOMIMXCS, TTO3HABATEIIbHOM
AKTUBHOCTH, UCCIICIOBATENLCKUX YMEHUN, KpUTHUHOCTH MBIIIIJICHUS;

¢dopmupoBaHue (GYHKIMOHATHHOH TPAMOTHOCTH, PEJICBAaHTHOW T'E€OMETPUH: YMCHHE
pacrmo3HaBaTh MPOSIBICHUS T€OMETPUUECKUX MOHATHMA, OOBEKTOB M 3aKOHOMEPHOCTEH B peallbHBIX
JKU3HEHHBIX CHTYAIUSIX W TIPH U3YUCHUU JIPYTHX Y4EOHBIX MPEIMETOB, IPOSBICHHS 3aBUCHMOCTEH
U 3aKOHOMEPHOCTEH, (OpMyIHMpOBaTh MX Ha $3bIKE TEOMETPUU U CO3/1aBaTh T€OMETPUYECKHE
MOJICJIH, TIPUMEHATh OCBOCHHBI TI'E€OMETPHUYSCKHI  ammapar JUisl PEIIeHUs  IMPaKTHKO-
OPUEHTHPOBAHHBIX 3aJa4, HHTEPIPETUPOBATh U OIICHUBATh MOTyYCHHBIEPE3YIbTaThI.

OTIHYUTEITBEHON OCOOCHHOCTBIO MPOTrPaAaMMBI TI0 TEOMETPUU SIBIISICTCS BKIIOYCHHE B KYypC
CTEPCOMETPUN B Haualle €ro M3y4eHHs 3a/a4, pelIaeMbIX Ha YPOBHE HHTYHTHBHOTO TTO3HAHUS,
U omnpeien€HHbIM 00pa3oM OpraHW30BaHHAs paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTMYECKOT0 M TIPOCTPAHCTBEHHOT'O MBIIUICHUSI, CTUMYJIHPYET  TPOTEKaHHWE  WHTYHUTHBHBIX
MPOIIECCOB, MOTHUBUPYETK JNATbHEHUIIIEMY U3YUYCHHUIO MPEAMETA.

[Ipennmourenne oTAaéress HATISIHO-KOHCTPYKTHBHOMY METOXIy OOYYEeHHS, TO €CTh
TEOPETUYECKUE 3HAHHS HMMEIOT B CBOCH OCHOBE YYBCTBEHHOCTh MPEIMETHO- MPAKTHUECKOMN
NESATEILHOCTH.  Pa3BUTHE  TPOCTPAHCTBEHHBIX  NPEJCTABICHUHY OOyJarommxcs B Kypce
CTEpEOMETPUHU MPOBOAUTCA 3a CYET pEIIeCHUS 3aJayHa CO3/IaHue MPOCTPAHCTBEHHBIX 00pa30B U
3aJa4d Ha ONEPHPOBAHKE MTPOCTPAHCTBEHHBIMU oOpa3zamu. Co3maHune oOpa3a MPOBOIUTCS €
OIOpOM Ha HAIJIAJHOCTh, a ONEPUPOBaHKE 00pa3oM — B YCJIOBHUSX OTBICUCHHsS OT HAIJISTHOCTH,
MBICJICHHOT'O I3MEHEHUS €r0 HCXOIHOTO COACPKAHMUS.

OCHOBHBIMH  COJICp)KAaTEIbHBIMU  JIMHUSIMH  y4eOHoro kypca «['eomerpus» B 10-11
KJaccax sBISIOTCSA: «MHororpanHukm», «[IpsiMble ©  IJIOCKOCTHB MpOCTpaHCTBe», «Tena
BpaleHus», «BeKTOpbl U KOOPIUHATHI B TIPOCTPAHCTBEY.
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DopMUpPOBaHHE JIOTHIECKUX YMEHUN PACIPEACIsIeTCs] HE TOJIBKO 110 COIEPKATEIbHBIMIIMHUSAM, HO U
0 ToJIaM OO0YYCHHs Ha YPOBHE CPEIHEro 00IIero oopa3oBaHusl.

Conepxxanne 00pa3oBaHMsA, COOTBETCTBYIOIIEE IMPEIMETHBIM pe3yJbTaTaM OCBOCHUS
NpOrpaMMbl IO TEOMETPHUH, PACIPENCIEHHBIM IO TOJaM OOYYCHHS, CTPYKTYPUPOBAHO TAKHM
o0pa3oMm, 4YTOOBI OBNAJICHUE TEOMETPUYECKHMH TOHATHSMH ¥ HaBBIKAMH OCYIIECTBIISIOCH
TIOCJIEJIOBATENIHO U TIOCTYNATEIbHO, C COONIIOJICHUEM MPHUHIIUIIA MPEEMCTBEHHOCTH, YTOOBI HOBBIE
3HAHUS BKIIOYAIMCH B OOIIYIO CHCTEMY IT'€OMETPUYECKHX MPEICTABICHIH 00yJaroImuXcs, pacuupsist
U yrayousis e€, o0pasyst IpOoYHbIe MHOXKECTBEHHBIE CBSI3H.

OOmiee yuCiIO YacoB, PEKOMEHJIOBAaHHBIX JUISI H3y4EHMs] Y4eOHOro Kypca
«'eomerpusi» — 102 gaca: B 10 kmacce — 68 vacos (2 gaca B Hepenro), B 11 kimacce — 34 gaca (1 yac B
HEJIEITIO).

COJEP)KAHUE OBYYEHUA

10 KJIACC

IIpsiMble ¥ VIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHS cTepeoMeTpuu. Touka, mpsiMasi, IIIOCKOCTh, MpocTpaHcTBO. [lonsTe 00
AKCHOMAaTUYECKOM ITIOCTPOECHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUMH CIICICTBUS U3 HUX.

B3aumHOe pacnonokeHHe NpsAMBIX B NPOCTPAHCTBE: IEPECEKAIONINECs, NMapauleIbHBIC U
CKpelBaromuecs npsmMsle. I lapannebHOCTb IPSAMBIX U IIJIOCKOCTEUB IPOCTPAHCTBE: NapAJIICIIbHBIC
IpsIMBbIE B MPOCTPAHCTBE, MAPALIENBHOCTh TPEX MPSMBIX, MAPALIEIBHOCTh NMPSAMON U IUIOCKOCTH.
VYIibl ¢ COHANPABIECHHBIMUCTOPOHAMH, YIOJl MEXKAY IPSAMBIMU B IpocTpaHcTse. IlapannensHoCTb
IJIOCKOCTEW: MapajulesIbHbIe ITOCKOCTH, CBOMCTBA MAapajuIeNbHBIX IUIOocKocTed. [Ipocreiimme
IPOCTPAHCTBEHHBIE (PUTYpHI HA MIJIOCKOCTU: TETPa’JIp, KyO, mapajuieNenure], IOCTPOSHHE CeUeHHH.

[lepneHIUKYISIPHOCTE NPSAMOM M IUIOCKOCTH: NEPHEHAMKYISPHBIE MPSAMBIEB IPOCTPAHCTBE,
IIPSIMBIE [TApajUIeIbHBIE U NEPIECHAUKYIIAPHBIC K IUIOCKOCTH, IIPU3HAKIIEPIICHIUKYIISIPHOCTU IIPSIMOU
U IUIOCKOCTH, T€OpeMa O IPSAMOM NEPIEHIUKYISAPHOW IUIOCKOCTH. YTIJIBI B IPOCTPAHCTBE: YOl
MEXAY MNpsAMOM M INIOCKOCTBbIO, JBYIPAHHBIA YIrOJI, JIMHEWHBIA Yrojl JIBYTPAHHOIO yrja.
HepneHm/IKynﬂp 1 HAKJIOHHBIC: paCCTOAHUCOT TOYKHU OO IINIOCKOCTH, PACCTOSAHHUE OT HpHMOﬁ 0
IUIOCKOCTH, TpOeKUuss (UTYpbl HA MJIOCKOCTh. [lepneHauKynsIpHOCTh IUIOCKOCTEH: TNpHU3HAK
NEPIEHIUKYIIPHOCTH ABYX INIOCKOCTeN. Teopema o TpéxX neprneHuKyIspax.

MHororpaHHUKH

[IoHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PAaHHMKA, BBINYKIIBIC U HEBBIIYKIIbIC
MHOTOIpaHHHMKH, pa3BEPTKa MHOrorpaHHuka. IIpusma: N-yronbHas Nmpu3Ma, TpaHd U OCHOBAHMUS
MPU3MBL, [IpsIMasi U HAaKJIOHHAs PU3MbI, 0OKOBasl U MOJIHAas TOBEPXHOCTh Mpu3Msbl. [lapannenenunesn,
NPSIMOYTOJIbHBIN TapasijiesienuIe
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u ero cpoicTBa. [Iupamuaa: n-yronpHas nupamujia, TpaHH M OCHOBAHWE NMUPAMU[bI, OOKOBas U
IIOJIHAsl MTOBEPXHOCTh IMHPaMHJbI, NMPAaBUIbHAS W yCEUYEHHAs NHUpamMHuAa. DJIEMEHTHl IPU3MBI U
nupamuipl. [IpaBuibHBIE MHOTOIpAaHHUKHU: MOHSATHE IPAaBUJIBHOIO MHOTOIpaHHUKA, IMpaBUJIbHAS
Ipu3Ma U NpaBUIbHAs NMHUpaMKa, NIpaBUIIbHAS TPEYrojbHAs NMUpaMHa U MPABUIIBHBIA TETPadp,
ky0. IlpencraBieHue o NpaBUIbHBIX MHOIMOIPAaHHUKAX: OKTa’p, JoJAeKa’ap U ukocasap. CedeHus
IPU3MBIA THPAMUJIBI.

CummerTpust B INpPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM, IIOCKOCTH.
DneMEeHThl CUMMETPUH B IUpaMuJax, napauienenurnenax, IpaBUIbHbIX MHOTOTpaHHUKAX.

Bbruuciienue 31€eMEHTOB MHOIOIPAaHHUKOB: pEéOpa, auaroHanu, yriel. Ilnomans GokoBoit
MOBEPXHOCTH U MOJHOW MOBEPXHOCTH MPSMOM MPHU3MBI, TUIONIA b OCHOBaHHM, Teopema 0 OOKOBOI
MOBEPXHOCTH MpsMOM mpu3Mbl. [lnomans G0KOBOI MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOMN
HNUpaMU/JIbl, TeOpeMa O Iuloaan yceu€HHol nupamuel. [lonstue 06 06véme. OOBEM NMUpaMubl,
IIPU3MBI.

[lonobubie Tena B mpoctpaHcTBe. (COOTHOMIEHHUS MEXIy IUIOMIAJIIMU MOBEPXHOCTEH,
00bEMaMH MOAOOHBIX TEJ.

11 KJIACC

Tena Bpamenust

[{unmuHapudeckas: TMOBEPXHOCTb, 00pa3yroliue IHIMHIPUYECKONH TIOBEPXHOCTH, OCh
IMJTMHIPUIECKON MOBEpXHOCTH. L{MarHp: ocHOBaHUS 1 OOKOBasi TOBEPXHOCTH, 00pa3yomas u och,
IUTONIA/Ib OOKOBOM M MOJHOW TTOBEPXHOCTH.

KoHnueckasi MOBEpXHOCTb, 00pa3yrolMe KOHUYECKOW ITIOBEPXHOCTH, OCh M BEpILIMHA
KOHUYECKOH moBepXHOCTH. KOHYC: OCHOBaHUE U BEpIINHA, 00pa3yromias ¥ OCh, IJI0IAIb OOKOBOW
IOJIHOW TIOBEPXHOCTH. Y CEUEHHBI KOHYC: OOpasylollue M BBICOTa, OCHOBaHHS W OOKOBas
HOBEPXHOCTb.

Chepa m map: NEHTp, paauWyc, AUWAMETp, IUIOMAIL TOBEpXHOCTH cdepbl. B3amMHOe
pacnonoxeHue cepbl U IIOCKOCTH, KacaTelbHasl IIIOCKOCTh K cdepe, Ironaas chepsl.

N300paskeHue Te BpalleHus Ha INI0OCKOCTH. Pa3BépTka HMIIMHIPA 1 KOHYCA.

KomMOuHammu Ten BpameHns: 1 MHOrOrpaHHUKOB. MHOTOrpaHHKK, OMMCAHHBIA OKOJIO cephl,
cdepa, BIHCAHHAS B MHOTOI'PAaHHHUK, HJTH TEJIO BPAIICHUS.

[onsTue 06 006EMe. OcHOBHBIE CBOICTBAa 00EMOB Tel. Teopema 06 00bEME MPSAMOYTOJIEHOTO
napaJuleNienuneaa u cieacTBus u3 He€. O0bEM mumHIpa, Konyca. OOBEM 1mapa u riomans chepsl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXIY IUIOMAJIMH TOBEPXHOCTEH,
00bEMaMu MMOAOOHBIX TEI.

Ceuenus uarHpa (MTApauIeIbHO U MEPIICHIUKYIISIPHO OCH), CeUSHUs KOHYca (MapauiebHOe
OCHOBAHHMIO U MPOXOJIAIEe Yepe3 BEPIIMHY), CEUSHUs 1I1apa.
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BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miockocty U B npocTpaHcTBe. CIOXKEHHE U BBIYMTAHUE BEKTOPOB. Y MHO)KEHHE
BEKTOpa Ha 4uciao. PasznmokeHwe BeKTOpa MO TpEM HEKOMIUIAHAPHBIM BekTopaM. [IpaBuiio
napajuienenunena. Pemenne 3anad, cBA3aHHBIX C IPUMEHEHUEM IIPABUJI ACHCTBUI C BEKTOPAMHU.
[IpssmoyronpHas cuctema KoopauHar B npoctpancTse. KoopauHatel Bekropa. IIpocreiimue 3a1aun B
KOOpAMHATax. YToa Mex1y BekTopaMu.CKalsipHOE NPOM3BEICHUE BEKTOPOB. BrlunciieHne yrios
MEXAY NPSIMBIMU U IUIOCKOCTSMHU. KOOpIMHATHO-BEKTOPHBIM METOJ MPU PELIEHUH I€OMETPUYECKUX
3ajad.

INNPEJMETHBIE PE3YJIbTATDBI

K xonmy oOyuenuss B 10 kuacce oOyJaromuiicst MONYyYUT CHEAYIOIIME MpPEIMETHBIC
pe3yabTaThl:

OTIEpPUPOBATH MOHATUSAMU: TOUKA, IPSMast, TUIOCKOCTH;

MPUMEHSTh aKCMOMbBI CTEPEOMETPUU M CIEACTBUS W3 HHUX IMPU PEIICHUU T'COMETPUYECKUX
3ajay;

OIEepPUPOBAThH MOHATUSMU: TAPATIIETLHOCT U MEPHEHINKYAIPHOCT MPSAMBIX U MIOCKOCTEN;

KJIaccu(UIMPOBAaTh B3aMMHOE PACIOIOKEHHE TPSMBIX U  IJIOCKOCTEHB MPOCTPAHCTBE;

OIEepPUPOBATh MOHSATUSMU: JIBYTPAaHHBIN YroJ, TpaHU JBYTpaHHOTO yria, peOpo JBYTpaHHOTO
yIJIa, IMAHENHBIN YO ABYTPAHHOTIO YIia, IpagyCcHas Mepa ABYIrpaHHOIr0yIJia;

ONEepPUPOBATh TOHATUSMHU: MHOTOTPAHHMK, BBIMYKJIBIH W HEBBITYKJIbI MHOI'OIPAaHHUK,
AJIEMEHTHI MHOTOTPAaHHUKA, MPABUIBHBI MHOTOTPAHHUK;

pacrmo3HaBaTh OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (MHUpaMuia, MpU3Ma, MNPSMOYTOJIbHBIN
napaenenures, Kyo);

KJIacCU(PUITMPOBATh MHOTOTPaHHUKH, BEIOMpAst OCHOBaHUS JUTsl KiacCU(DUKAIUU (BBITYKIIBIC U
HEBBIMTYKJIbIE MHOTOTPAHHHUKH, MPABWJIBHBIE MHOTOTPAHHUKH, MPSIMbIE U HAKIOHHBIC MPHU3MBI,
napaiyieeIIe/Ibl);

OTIEPUPOBATH MOHATHSAMH: CEKYIIasl IIOCKOCTh, CEYCHHE MHOTOIPAaHHHUKOB; O0BICHATH

MIPUHIIMIIBI IOCTPOCHUS CEYSHH I, UCTIONB3Ysl METO/I CJIEIIOB;

CTPOUTH CEYEHHS MHOT'OIPAaHHHKOB METOIOM CJEIOB, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYP: BHJ CBEPXY, COOKY, CHH3Y;

pemaTh 3aaydl Ha HaXOXKICHHE T€OMETPUYECKUX BEIMYMH IO 00pas3laM WIN alrOpUTMaM,
MPUMEHSISI U3BECTHBIC aHATUTUYECKUE METO/IBI MPU PEIICHUU CTaHJaPTHBIX MaTeMaTHYEeCKUX 3a/1a4
Ha BBIYMCIICHUE PACCTOSIHUNA MEXY ABYMSI TOYKAMH, OT TOUYKH 10 IPSIMOI, OT TOYKH JI0 MIIOCKOCTH,
MEX]Ty CKPEUIMBAIOLITUMHUCS TPSIMBIMU;

pemaTh 337a4l Ha HaXOXKICHHWE T€OMETPHUYECKUX BEIMYMH 1O 0OpaslaM M alropuTMaM,
MPUMEHSSI U3BECTHBIE AHAIUTUYECKHUE METOJbl NP PEIIeHUN
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CTaHJIapPTHBIX MAaTEMATHUECKUX 3aJa4 Ha BHIYMCIIEHUE YTIIOB MEXKY CKpEIIUBAIOIIUMHUCS IPSIMBIMH,
MEXAY MPSMOU U TUIOCKOCTBIO, MEXY IIJIOCKOCTSIMU,IBYTPAHHBIX YIJIOB;

BBIYUCIIATH O0BEMBI M IUIOLIAAM IOBEPXHOCTEW MHOTOIpPAaHHUKOB (IpHU3Ma, MHpaMUAa) C
npuUMeHeHHeM (OpMYII, BBIYUCISTH COOTHOILICHHS MEXKIY TUIOMIAIMHU MOBEPXHOCTEH, 00béMaMu
oJ0OHBIX MHOTOI'PAHHUKOB;

OIEepUPOBATh MOHITUSAMU: CUMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh U MJIOCKOCTbCUMMETPHUH,
LEHTP, OCh U TUIOCKOCTh CHUMMETPHUH (PUTYPBI;

U3BJIEKATD, peoOpa3oBbIBATH u UHTEPIIPETUPOBATD UH(POPMAIHIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (DUTypaX, TPEICTaBICHHYIO Ha YepTeKaxX U PUCYHKAX;

NPUMEHATh  reoMeTpuyeckue (QakTel JUId  pElIeHUusT CTePEeOMETPUYECKHX  3ajad,
MPEoNaralouX HECKOIBKO IIaroB PEIICHUs, €CIU yCIOBUS MPUMEHEHUS 3a/IaHbIB IBHOU GopMme;

MPUMEHTh NPOCTEUIINE MPOrpaMMHBIE CpPEACTBA M AJIEKTPOHHO- KOMMYHHKAllMOHHBIE
CUCTEMBI MU PELIEHUHN CTEPEOMETPUUECKUX 3aa4;

[IPUBOAUTH IPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOAE U )KU3HHU, PACIIO3HABATH
IPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE;

MIPUMEHATH [OJIyYEHHbIE 3HAHWS HAa MPAKTUKE: AHAIU3UPOBATH PEAIbHBIE CUTYALMH H
PUMEHSTh U3YYCHHBIC MTOHATHS B MPOLIECCE MTOUCKA PEUICHUS MaTeMaTHYECKH ¢(hOpMYyITUPOBAHHOM
poOJIeMbl, MOJEIUPOBATh PEabHbIE CUTYAI[MMHA S3bIKE T€OMETPHUH, HUCCIE0BAaTh MOCTPOCHHbBIE
MOJIEIM C MCIIOJIb30BAaHUEM T'€OMETPUYECKUX MOHATUH M TEOpeM, ammapara aiareOpsbl, pelaTh
MIPaKTUYECKUE 3a1a4H, CBSI3aHHbBIE C HAXOXKJACHUEM T€OMETPUUYECKUX BEIUYHH.

K xoniy o0yuenus B 11 kjacce o0ydaromuiicss HAy4UTCS:

OIEPUPOBATh TIOHATHUSMU: IUIHHIPUYECKAs MOBEPXHOCTh, O0pa3yloIIue IUIHHIPUICCKON
MIOBEPXHOCTH, IIHIIMH/IP, KOHUYECKAast TOBEPXHOCTh, 00Pa3yIONIHe KOHMYECKON MOBEPXHOCTH, KOHYC,
cepuyeckas MOBEPXHOCTb;

pacmo3HaBath Tela BpaleHus (IIMHIP, KOHYC, chepa U map);00bsICHITH CIIOCOOBI

MOJTyYCHUS TEJl BPAIICHUS;

KIIaCCH(UITMPOBATH B3aUMHOE PaCoiiokeHre cephl U MIIOCKOCTH; OIIEPUPOBATH

MOHSATHUSIMH: IIIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CerMEHTa, IIapOBOM CJIOM, OCHOBAHHE IIAPOBOTO CIIOS, BHICOTA IIAPOBOIO CJIOS,IIAPOBOM CEKTOP;

BBIYUCIISATH OOBEMBI U IIJIOIA N TOBEPXHOCTEH TEIl BPAICHHS, TEOMETPHUCCKUXTEI C
npuMeHeHueM Gopmyi;

OIIEPUPOBATh MOHITUSMHU: MHOTOTPAHHUK, BIUCAHHBIA B c(hepy M OIMUCAHHBIMOKOIIO CHEPHI,
cdepa, BIIMCaHHAs B MHOT'OTPAHHUK HJTU TEIIO BPAIIICHHUS,

BBIYHCIISITH COOTHOIICHUS MEXAY IUIOMIAASIMHU MOBEPXHOCTEH M 00BEMaMUIOIO0OHBIX TEII;
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n300pakaTb Hu3ydaemble (QUTYpBl OT PYKM H C TNPUMEHEHHEM MPOCTBIX YEPTEKHBIX
MHCTPYMEHTOB;

BBITOJTHATH (BBIHOCHBIE) IJIOCKUE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXY, COOKY, CHU3Y, CTPOUTb CEUEHHUs Tell BPaIEHUs;

W3BJIEKATb, UHTEPIPETUPOBATH u peoOpa3oBHIBATH UH(POPMALIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpaX, IPEJCTABICHHYIO HAa YePTeKaxX U PUCYHKaX;

OIlIEpUPOBATh IIOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBIIIOJIHATD JACUCTBUS CII0KEHHsI BEKTOPOB, BBIUUTAHUS BEKTOPOB M YMHOXXEHUs BEKTOpa Ha
YHCII0, 00BACHATH, KAKUMH CBOICTBAMH OHU 00J1a/1a10T;

MIPUMEHSTH TPaBUIIO NapajlIeIeIUIEAA;

OIIEpUPOBATh NOHATUAMU: JE€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOpA, YrOJ MEXAY BEKTOPAMM, CKAISIPHOE IPOU3BEACHUE
BEKTOPOB, KOJJIMHEAPHBIE ¥ KOMIUIAHAPHBIE BEKTOPHI,

HaxOIUTb CYMMY BEKTOPOB W IIPOU3BEICHUE BEKTOpa HAa YMCIIO, YrOJI MEXKAY BEKTOpPaMHU,
CKAIISIPHOE MPOU3BEACHNE, PACKIIAIBIBATH BEKTOP 110 ABYM HEKOJUIMHEAPHBIM BEKTOpaM;

3a/1aBaTh INIOCKOCTh YPABHEHUEM B JICKaPTOBOU CHCTEME KOOPAHUHAT;

NPUMEHATh TeoMeTpuyeckre (akThl [UId  pEIIeHUus  CTEepeOMETPUYECKUX  3ajad,
IPEIOJAaraoluX HECKOJIBKO LIAaroB PELIeHUs], €CJIN YCIOBUS MPUMEHEHUS 3a/laHbIB IBHOU (opMme;

pelaTh MpOoCTEHIINEe IeOMETPUUECKUE 3a/laud Ha IIPUMEHEHHE BEKTOPHO- KOOPIMHATHOIO
METO0/1a;

pelarb 3aJadyd  Ha  JI0Ka3aTelbCTBO MAaTEMAaTUYECKUX OTHOIICHWM M HaXOXKICHHE
F€OMETPUUYECKUX BEIMYMH MO o0pasliaM WM ajJropuTMaM, MPUMEHSS W3BECTHBIE METOIbl MpU
pELIEHNN CTaHIAPTHBIX MaTEMaTHYECKUX 3a1a4;

IIPUMEHATh IIPOCTEHIINE IPOrPaMMHBIE CPEACTBA M JJIEKTPOHHO- KOMMYHHKAI[MOHHBIE
CHUCTEMBI IIPU PEIIEHUHN CTEPEOMETPUUECKUX 3a1a4;

MIPUBOAUTH IIPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJE U )KU3HHU, PACIIO3HABATH
IIPOSIBJICHUE 3aKOHOB T€OMETPHUHU B UCKYCCTBE;

IIPUMEHATH [IOJIYYCHHBbIE 3HAHUS Ha MPAKTUKE: AHAIU3UPOBATH DPEAIBHBIE CUTYallMU H
HOPUMEHSTh U3y4EHHbIE MIOHATHS B IPOLIECCE MOKCKA PeIIeHUs] MaTeMaTU4eCKu ChOpMYIHPOBAHHON
po0JIeMbl, MOJEIUPOBATh PEeAIbHbIE CUTYallMMHa A3bIKE '€OMETPUHU, MCCIE0BATh MOCTPOEHHBIE
MOJIENIM C HCIIOJNb30BAaHUEM TIE€OMETPUYECKMX IMOHSITUH M TeopeM, ammapara aiareOphl, pelaThb
IIPAaKTUYECKUE 3a7a4H, CBSI3aHHbBIC C HAX0XKJACHUEM T€OMETPUYECKUX BEIUYHH.
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10 KJIACC
HaumenoBanue pa3zziena KonunuectBo OcHOBHOE cozepkaHue OCHOBHBIE BU/IbI IEATEIBHOCTH
(Temsbl) Kypca 4acoB o0yJaromuxcs
BBeneHue B crepeoMeTpuio 10 OCHOBHBIE MOHSATHS CTEPEOMETPUH: TOUKA, AKTYyaIu3upoBaTh (pakThl 1 METObI

npsiMasi, IJI0CKOCTb, IpOCTpaHcTBo. [IpaBuiia
n300pakeHUsIHA PUCYHKAX : N300paKEeHUS
TUTOCKOCTEH, TapauIeIbHBIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTpe3Ka.

[TousTus: nepecekarommecs

TUTOCKOCTH, TIEPECEKAIOIIUECS TTPSMAsTH
IUIOCKOCTb.

3HaKOMCTBO C MHOTOI'paHHUKaMH,
n300pa’keHre MHOTOIPaHHUKOB Ha
PHCYHKaX, Ha TIPOEKIIMOHHBIX

yepTexax. HauanbHble cBeIeHUS O

KyOe u nmupamuse, ux pa3BEPTKU

u Mozienu. CeueHust MHOT OT PAHHUKOB.
[ToHsiTHE 00 aKCHOMATHYECKOM TTOCTPOCHHH
CTEPEOMETPHH: aKCHOMBICTEPEOMETPHH U
CII/ICTBUS U3 HUX

IUIAHUMETPHH, PEJICBAHTHBIC TEME.
IMony4aTs npencraBieHus

0 MIPOCTPAHCTBEHHBIX (UTypax,
pa3bupars nMpocTenine mpaBuiIa
H300pakeHUsI 3TUX QUTYP.
HN300paxkaTh NpsIMyIO U IJIOCKOCThHA
PHCYHKE.

Pacno3HaBaTh MHOTOIpAaHHUKH,
nupamuay, KyO, Ha3bIBaTh UX
AJIEMEHTHI.

JleaTh pUCYHOK Ky0a, MUpaMu/Ipl,
HAXOJUTh OMIMOKU B HEBEPHBIX
M300paKEHUSIX.

3HAKOMUTBCH C CCUCHUSMU,

C METOJIOM CJI€JIOB; UCTIOIb30BATh IS
MOCTPOEHUS CEYEHHsI METOJ] CIIE/IOB,
KPaTKO 3alMCBHIBATH MAruMOCTPOCHHS
CeUCHHSL.

Pacno3HaBaTh BUJ CEUCHHUS
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Y OTHOIIEHUH, B KOTOPBIX CEYCHUE JEITUT
pebpa Kyba, HaxXOIUTh TIJIOIIAHCEUCHUSI.
Hcnoan3oBaTh mogodue mpu

peIIeHNH 3a/1a4 Ha TIOCTPOSHUE

CEUYEHUU.

3HAKOMMTBCS C AKCHOMAaTHYECKUM
MIOCTPOCHUEM CTEPEOMETPHH,

C aKCHOMaMH CTEPEOMETPUUH
CJIICACTBUAMU U3 HUX.
HNnarocTpupoBaTh aKCHOMBI
PUCYHKaMHU U IIpUMepaMu

U3 OKpY>Karolei 00CTaHOBKH

[Ipsimbie ¥ TIJIOCKOCTUB
MIPOCTPAHCTBE.
[TapamienbHOCTb NPSMBIXH
[JIOCKOCTEN

12

B3aumHOe pacnonoxeHue npsiMbIx B
IIPOCTPAHCTBE: NIEpECceKaroIuecs,
NapaJuIeIbHbIE U CKPEILUBAIOIIHAECS
MpSIMELE.

[TapamienpHOCTD NPSMBIX

U TUIOCKOCTEHN B IPOCTPAHCTBE:
nmapajiCJIbHBIC IIPSAMBIC

B IPOCTPAHCTBE; NapauIEIbHOCTETPEX
IIPSIMBIX; TAPAJIIEIIBHOCTD NPSMOM U
IIJIOCKOCTH. YTJIBI

C COHAIIPaBJICHHBIMU CTOPOHAMMU; YT OJI
MEXy IPSIMBIMU B ITIPOCTPAHCTBE.

AKTyau3upoBaTh (paKkThl 1 METO/IBI
IUTAHUMETPHH, PEJICBAaHTHBIE TEME,
MIPOBOJIUTH aHAJIOTHH.

IMepeyncJIsiTH BOSMOXHBIE CIIOCOOBI
PAcIONOXKEHHSI IBYX MPSIMbBIX

B IIPOCTPAHCTBE, MIUTFOCTPHPOBATH HXHA
npUMepax.

JlaBaThb onpeaeneHue
CKPEIIMBAOIINXCS MPSMBIX,
(bopMynHpOBaTH MPU3HAK
CKPELIMBAIOIIUXCS TPSIMBIX

U TIPUMEHSTh €0 IPU PEUICHUN
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[TapamienpHOCTD INIOCKOCTEM
IapauleIbHbIE INIOCKOCTH; CBOMCTBA
MapajiebHbBIX TNIOCKOCTEH.

[Tpocreiimme npocTpaHCTBEHHBIE (PUTYPHI HA
MJIOCKOCTH: TeTPadp, KyO,mapaienenumnesn,
MMOCTPOCHUE CEYEHUI

3a/1ay.
PacnosHaBath npusmy, Ha3bIBaTh €€
JJIEMEHTHI.

CTpoutp ceueHus Npu3MbIHA

TOTOBBIX UEPTEKAX.

IlepeuncJsiTh BO3MOXHBIE CLIOCOOBI
B3alMHOI'0 PACIIOJIOKEHUS TPSMOM U
IUIOCKOCTH B IIPOCTPAHCTBE, IPUBOIUTH
COOTBETCTBYIOILIME IPUMEPHI U3 PEAIbHOM
JKU3HU.

/laBaThb onpeaeneHue

[apaJljIeIbHOCTU IPSIMOUH

IJIOCKOCTH.

DopMyJIMPOBATH NPU3HAK
MapaJuIeIbHOCTH IIPSIMOMN

Y TUIOCKOCTH, YTBEPKJIEHUE O NPSMOI
MEepPECEeUEHUs ABYX MIOCKOCTEM,
IPOXOSIINX Yepe3 NapajliiebHbIE IPSIMBbIE.
Pemare nmpakTyeckue 3aJaurnHa
MOCTPOCHUE CEYECHUI

MHOI'OTpaHHHUKa.

OO0BSICHATH ClTy4au B3aUMHOT'O
PacCIIONOKEHUS INIOCKOCTEM.

JlaBaTh onpenejieHue napauieIbHbIX
IJIOCKOCTEH; MPUBOIUTH TPUMEPHI
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W3 peajbHOM KU3HU U OKPYKaloIen
00CTaHOBKH, MJUTFOCTPUPYIOLIUE
NapauIeIbHOCTD TUIOCKOCTEH.
Hcnoab30BaTh NpU3HAK NapaiielIbHOCTH
JIBYX INIOCKOCTEH, CBOMCTBA MapaJUIeIbHBIX
IUIOCKOCTEHUIIPH peIIeHUH 3a1a4u Ha
noctpoeHue. O0bACHATD, YTO HA3BIBACTCA
NapauIeIbHBIM IPOEKTUPOBAHUEM

Y KaK BBINOJIHAETCS IPOEKTUPOBAHUE
¢uryp Ha IIOCKOCTb.

N300paxkaTth B napauieabHON

MPOEKIUHU PA3INYHbIE

TreOMETPUYECKUE (PUTYPHI.
MozaenupoBaTth peajibHble CUTyalluMHA
A3BbIKE TEOMETPHHU, UCCIIEI0BATh
HOCTPOEHHBIE MOJIENIN

C UCIOJIb30BaHUEM F€OMETPHUECKHUX
MTOHATHM.

Hcnoab30BaTh IpH pEeLICHUHN 331a4HA
MMOCTPOCHUE CEYEHUI MTOHSITHE
napaneabHOCTH, TPU3HAKH

Y CBOMCTBA MapajlieIbHbIX IPSIMBbIXHA
IJIOCKOCTH
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[leprieHAUKYIIPHOCTD TPSMBIXU
[JIOCKOCTEH

12

[lepneHIUKyYISIPHOCTD IPSIMOM

Y IUIOCKOCTU: IEPIICHUKYJIAPHBIE NIPSIMBIE
B IIPOCTPAHCTBE, MPSIMbIE apAJIJIEIbHBIE U
NIEPIEHIUKYIIPHBIEK INIOCKOCTH, IPU3HAK
MIEPIEHIUKYIISIPHOCTH TIPSIMOU

U IIJIOCKOCTH, TEOPEMA O IIPSIMOU
HEPIECHIUKYIIPHON IIIIOCKOCTH
IlepnieHIUKYIISIp ¥ HAKIIOHHBIE: PACCTOSHUE
OT TOYKH J0 IIJIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH

AKTYyaau3upoBaTh (paKkThl 1 METO/IBI
IUTAHUMETPHH, PEJIEBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTHH.

OO0BSICHATDB, KAKOW YT OJI HAa3bIBACTCAYTIIOM
MEXAY NEPECEKAOIMMUCS IPSIMBIMH,
CKpELIUBAIOIIUMUCS

IPsIMBIMU B IIpOCTpaHCTBE. JlaBaTh
omnpeaejieHHe IepIeHIUKYIAPHBIX
MPSIMBIX U TIPSIMOU,
NEPIEHIUKYJIAPHONK IIOCKOCTH.
Haxopute yribel Mmexny
CKPEILMBAIOIIUMUCS IPSIMBIMU B KyOen

UpaMHUJIE.
IIpuBoAMTHL NPUMeEPBI U3 PEATTLHOMKU3HA
" OKpY>KaroIen 00CTaHOBKH,
WUTIOCTPUPYIOILNE

NEPIEHIUKYIIPHOCTD NPSMBIXB
IIPOCTPAHCTBE

U TIEPIEHIUKYISIPHOCTD IPSIMONK
TUIOCKOCTH.

DopMyaIUpOBAThH MPU3HAK
MEPICHIUKYIIPHOCTH TIPSMON U
IJIOCKOCTH, IPUMEHSITh €r0 Ha
MpaKkTUKe: OOBACHATH
MEePIEeHIUKYIIPHOCT pedpa Kyda

W IMarOHAJIA €ro TPaHy, KOTopas ero
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HE COJIEPKUT, HAXOAWUTH JUIMHY AUAr OHAIU
Ky0a. BeIuncisTh BEICOTYPaBUIIBHOM
TPEYroJIbHOU

Y IIPaBWIBHOMN YETBIPEX YT OJIBHOU

MUpaMu/I 110 JJIuHaM pedep.

Pemare 3a1aun Ha BBIYMCIIEHUS,
CBSI3aHHBIE C MIEPIICHIUKYISPHOCTHIO
IPSIMOM M TUIOCKOCTH,

C HCIIOJIB30BAHUEM IIPU PEILICHUH
IUTAHUMETPUUECKUX (PaKTOB

1 METOJOB.

OO0BSACHATD, YTO HA3BIBAIOT
NEPIEHANKYIIIPOM U HAKIIOHHOM W3

TOYKH K INIOCKOCTH; MPOESKIUEN

HAKJIOHHOM Ha IIOCKOCTb. OOBSACHATH, YTO
Ha3bIBACTCS PACCTOSTHUEM

OT TOUKH JI0 IUNIOCKOCTHU; MEXKIY
MapaJIEIIbHBIMA TUIOCKOCTSIMH; MEXKIY
IIPSIMOM U IapaJlIeIbHOMN el

IUIOCKOCTBIO; MEXKIY

cKpeluBaromuMucs npsmeivu. Haxoanrs
3TH PACCTOSHUS B IIPOCTHIXCIIY4asiX B KyOe,
pamMuze, pusMe.

MopesmpoBaTh pealbHbIE CUTyallUuHA
A3BIKE T€OMETPUH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIEIN

C UCIIOJIb30BaHNEM I'€OMETPUYECKUX
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MMOHATHH.

Hcnoab3oBaTh IpH pelieHUH 3a/1a4 Ha
nmocrpoeHue ceueHuit reopemy Iludaropa,
CBOICTBA NPSIMOYTOJIbHBIXTPEYT OJIbHUKOB
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YTl MEXIY IPSIMBIMU U 10 VYTIBl B IPOCTPAHCTBE: YIOJ MEXKIY AKTYyaau3upoBaTh (paKkThl 1 METO/IBI

[JIOCKOCTSIMU IIPSIMOM U IUIOCKOCTBIO; IBYTPAHHBIA YT OJ1, IIJIJAHUMETPUH, PEJICBAHTHBIC TEME,
JIMHEWHBIN yrojl ABYTPAHHOI'O yria. [IPOBOAUTDH AHAJIOIUU.
IlepneH UK YIAPHOCTD IIIIOCKOCTEHN: JlaBaTh onpeneeHue yria Mex 1y IpsMOu
IIPU3HAK MEPIICHIUKYISIPHOCTH ABYX U TIOCKOCTBIO, ()OPMYIHPOBATH TEOPEMY O
miockocTel. Teopema o Tpéx TPEX MepneHAUKyYIsipax 1 00paTHYIO K Heil.
MEPIEHANKYIIAPAx HaxoauTh yron mexay npsmMou u

IJIOCKOCTBIO B MHOT OTPaHHUKE,
paccTosiHue OT TOYKH 0 IPSIMOU

HAa IJIOCKOCTH, MCIIOJIb3Ysl TEOPEMY

0 Tpéx mnepneHAMKyispax. IIpoBonnTe Ha
4epTe)Ke MNEPHEHIUKYJIAp: W3 TOYKH Ha
MNPSIMYIO; U3 TOYKHU Ha IIJIOCKOCTb.

JlaBaTh OIpe/ieIeHUE ABYIPaHHOr0yIJIa

U €ro 37eMeHTOB. OOBACHATh PAaBEHCTBO
BCEX JIMHENHBIX YIJIOB JIBYIPaHHOIO

yria.

HaxoauTh Ha 4eprexe ABYrpaHHBIN yroi
npu  pebpe  NUpaMUIbl,  MPU3MBI,
napajulenenunesaa.
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b)

/laBaTb omnpeneleHue yria MexXIy
MIJIOCKOCTSIMH.

JlaBaTh onpenaeneHue

1 (opMyJIHpPOBATHh MNPHU3HAK
B3aUMHO MePIEHIUKYIISIPHBIX
MJIOCKOCTEH.

HaxoauTts yriel MexX 1y MIOCKOCTSIMUB KyOe
U IUpamMue.

Hcnoab30BaTh Mpu peLICHUN 3a/1a4
OCHOBHBIE TEOPEMBI U METO/IbI
MJIAHUMETPHH.

MopenupoBaTh peajabHbIE CUTyalluuHA
SI3bIKE TEOMETPHUH, HCCIeI0BATH
MIOCTPOEHHBIE MOJIETN

C UCTIOIH30BAHUEM T€OMETPUUYECKUX
TTOHATHH.

Hcnoab30BaTh Npu pelIeHUN 3a/1a4Ha
MIOCTPOEHUE CEYEHUI COOTHOILIEHUS B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE
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MHOrorpaHHUKH

11

[ToHsTHE MHOTOTpaHHUKA,

OCHOBHBIC 3JICMCHTBI MHOT'OI'paHHHKaA,
BBIITYKJIbI€ U HEBBITYKJIbIE MHOTOTPAHHUKH;
pa3BEPTKA MHOTOrPaHHHUKA.

ITpuzma: N-yronapHas npusMa; rpaHu

AKTyaJM3upoBaTh (HaKThl 1 METOIBI
HJ'IaHI/IMeTpI/II/I, peJ'IeBaHTHBIe TEMC,
NMPOBOAUTH AHAJIOTHH.

JlaBaThb onpeaejieHue mapasuiesenurnena,
pacno3HaBaTh €TOBUABI U U3y4aTh
CBOMCTBA.
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Y OCHOBaHMS MPU3MBI; IIpsAMas U
HaKJIOHHAs IIPU3MBbI; OOKOBasI

Y TI0JIHAs! IOBEPXHOCTD ITPU3MBI.
[Tapannenenunen, npsMOYrOIbHBIN
IapaJuIeenuIe ] U ero CBOMCTBA.
[Tupamuza: N-yronbHas nupaMuaa,rpaHu
Y OCHOBaHHE NMUpaMubl; O0KOBas U
II0JIHAs! TIOBEPXHOCTD

IUPaMU/Ibl; IPAaBUIIbHAS U yCEUEHHAs
MpamMua.

DreMeHTbI IPU3MBbI U TUPAMHUIBL.
[IpaBunbHBIE MHOTOTPAaHHUKN

MOHSATHE MTPABUILHOTO

MHOT'OTpaHHMKA; MPaBUJIbHAS IpU3Ma U
IpaBUJIbHAS NMPAMK/JIA; IPABUIIbHAS
TpeyrojibHasi nupaMuaa

U TIPaBUWJIBHBIN TeTpa’ip; KyO.
[IpencraBienue o NpaBUIbHBIX
MHOT'OTpaHHMKAX: OKTa3Jp, AOACKadIpU
MKOCAIP.

CuMMeTpust B IPOCTPAHCTBE:
CUMMETPUSl OTHOCUTEIBHO TOUKH,
MPSIMOM, TJIOCKOCTU. DJIEMEHTHI
CUMMETpPUH B MMpaMHJIaXx,
napajuiesienune1ax, npaBuiIbHbIX
MHOT'OTpaHHHUKAaX.

JlaBaThb olpesieNieHne NTUpaMuIbl,
PaCNmoO3HABATh BUJBI INPAMUL,
(¢opmyaupoBath cBoiicTBa pEdep,
rpaHel U BBICOTHI TPaBUIIBHOM

MU PAMU/IBL.

HaxoauTs 1miomaas nojJHOU

1 OOKOBOM OBEPXHOCTH MUPAMUBI.
/laBaThb onpeneneHne yCeUEHHON
MUPAMHU/JIbl, HA3bIBaTh €€ 2JIEMEHTHI.
DopMyIHpPOBATH TEOPEMY

0 IIoUIaiu GOKOBOI MMOBEPXHOCTH
[IPaBUJILHON YCEUEHHOU TUPaMU/IBI.
Pemare 3a1a4u Ha BBIYMCIICHUE,
CBSI3aHHBIE C TMPAMHIaMH, a TAKKE
3a[]a41 Ha IIOCTPOCHHUE CEYCHUM.
JlaBaTh onpeneJeHue IpU3MbI,
Pacmo3HaBaTh BUIbI IIPU3M,
n300paxkaTh IPU3MbI Ha YEPTEKE.
HaxoauThb 1miomnaas NOJIHON UIIN
OOKOBOI MMOBEPXHOCTU PU3MBI.
H3yuath cooTHoIIeHUs Depa s
yucia pédep, rpaHelt U BEPIIUH
MHOI'OTpaHHHKA.

M3y4ate BuabI NPaBUIBHBIX
MHOTI'OTPaHHUKOB, UX Ha3BaHUSIU
KOJINYECTBO I'PaHEN.
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Brruncnenue 31€MEHTOB MHOTOTPaHHUKOB!
p€6pa, nuaronanu, yribl. [lnomams 60xoBoi
IIOBEPXHOCTUU ITOJIHOM ITOBEPXHOCTHU IIPSIMOU
IIPU3MBI, TUIOIIAb OCHOBAHUI, TEOPEMAO
OOKOBOI MTOBEPXHOCTH MPSIMON TIPU3MBI.
[Tnomans 60KOBOIM MOBEPXHOCTH U
MIOBEPXHOCTHU IPABUIBHON NUPAMU/IBI,
Teopema

0 TIOIIAIM OOKOBOM MTOBEPXHOCTH

YCEYEHHON MUPAMUBI

H3yuyaTh cuMMeTpHIo

MHOT OI'PaHHHKOB.

OO0BbsACHATD, KAKHE TOYKU HA3BIBAIOTCS
CHUMMETPUYHBIMHA OTHOCUTEIHHO JAaHHOU
TOYKH, MPSIMOUMIIN TIJIOCKOCTH, YTO
HA3bIBAIOT IIEHTPOM, OCHIO WIIH MIOCKOCTHIO
CUMMETpUU QUTYPBI.

IIpuBoauTHL NPUMeEPBI CUMMETPUYHBIX
(buUryp B apXuTEKType,TEXHUKE, PUPO/JIC.
MopeaupoBaTh peajibHblE CUTYallMUHA
SI3BIKE TEOMETPHUH, UCCIIEIOBATH
MOCTPOEHHBIE MOJIENU

C UCIIOJIb30BAaHHEM T€OMETPHUECKHIX
MTOHSATHI, UCIIOJIH30BaTh MOI00HE
MHOT'OTPaHHHUKOB

OOBEMBI MHOTOT'PaHHUKOB

IToustue 06 00BéMe. OOBEM
MUPAMU/IBI, TPU3MBI

AKTYyaIu3upoBaTh (pakThl 1 METO/IBI
IUTAHUMETPHH, PEIIEBAHTHBIEC TEME.
OO0BSICHATD, KaK U3MEPSIOTCS
00BEMBI TeJ, TPOBOJIS AaHAIOTUIOC
W3MEPEHUEM IUIOIIAIEeH

MHOTI'OYT OJIbHUKOB. @OpMYy/IHPOBATH
OCHOBHBIE CBOMCTBa 0OBEMOB.
N3yuarts, BBIBOAUTH (hopMyJIbI
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00bEMa MPSMOYT OJIBHOTO
napaJuIesIeuIe1a, IPU3MbIN
MUPAMHUIBL.

Bb1yucasiTb 006EM PU3MbI

Y IIUPAMUJBI 110 UX DJIEMEHTAM.
IIpuMeHsATH 00BEM [T pELICHUs
CTEPEOMETPUYECKUX 3a]a4 U

JUISL HAXO0XKJIEHUSI TEOMETPUUECKUX
BEJIMYHH.

MoaenupoBaTh peajibHbl€ CUTYallMUHA
A3BIKE TEOMETPHUH, HCCJIET0BATH
ITOCTPOEHHBIE MOJIEIN

C UCII0JIb30BAaHUEM I€OMETPUUECKHUX
MTOHATUI

[ToBTOpEHME: CEUCHMUS,
PACCTOSHUS U YTJIbI

[TocTpoenue ceueHniiB

MHOTI'OTpaHHHMKE.

Brluncnenue paccTossHUN: MKy ABYMs
TOYKaMH, OT TOYKH 0 IIPSAMOM,0T TOUKHU 10
IJIOCKOCTH; MEXKIY

CKPELIMBAIOIIUMHUCS NPSIMBIMHU.
Beruuncnenue yrioB: Mexay
CKPEIMBAIOIINMUCS TPAMBIMH, MEKIY
IIPSIMOM U INIOCKOCTBIO, IBYTPAHHBIX
YTJI0B, YIJ10B MEXIAYIUIOCKOCTSIMH

CTpouts ceueHrne MHOTOIpaHHUKA
METOJOM CJIE/IOB.

JlaBaTh onpeesieHHe pacCTOSHUS
MeXIy purypamu.

Haxoaute pacctosiHue Mexay
NapauIeIbHBIMU INIOCKOCTSIMH,
MEXKy TIJIOCKOCTBIO U MapalIeIbHONEN
IIPSAMOU, MEXK Y
CKPEILNBAIOIIAMUCS IPSIMBIMHU.
CTpouTh TUHENHBIN yromn
JIBYTPAHHOI'O YIJIa HA YEPTEkKE
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MHOI'OTPaHHUKA U HAXOJUTh €T0
BEJTUYNHY.

HaxoauTs yriibl MEX 1y INIOCKOCTSIMUB
MHOTOTpaHHUKAX

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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11 KJIACC
HaumenoBanue pa3zena KonuuectBo OcHOBHOE cozepkaHue OCHOBHBIE BUJIbI ICSTEIBHOCTH
(Temsbl) Kypca 4acoB o0yyaroIuxcs
Tena BpateHus 12 Cdepa u map: neHTp, paguyc, Auamerp; AKTyaqu3upoBaTh (haKkThl 1 METO/IbI

TUTOIA/Ib TOBEPXHOCTH cdephl. BzanmHoe
pacmonoxenue cepsl U MIOCKOCTH;
KacaTenbHas III0CKOCTh K cepe; iomaip
cephl.

N3o6pakenwue chepsl, mapana

TUIOCKOCTH.

Ceuenus mapa

TUTAHUMETPHUH, PETICBAaHTHBIEC TEME,
NMPOBOIUTH AHAJIOTHH.

JaBaTth onpenesieHusi chepsl U m1apa,nx
LEHTpa, pajuyca, TuamMerpa.
Onpeneasth chepy Kak urypy
BPAIICHUS OKPYKHOCTH.

HccaenoBath B3auMHOE

pacnonoxeHue chepsl U IITOCKOCTH,ABYX
cdep, WILTICTPUPOBATH 3TO HA
YepTekax U pUCYHKaX.
®opMyIMPOBATH OIIPECIICHIE
KacaTeJIbHOH MJIOCKOCTH K cepe,
CBOMCTBO Y MPU3HAK KacaTeIbHOU
TJIOCKOCTH.

3HAKOMUTBCH C I€0/1e3UYECKUMU
TUHUSAMH Ha chepe
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[{unmuHapuveckas TOBEPXHOCTb,
o0pa3zyromye UIHHAPHYECKON
MOBEPXHOCTH, OCh IIWJIHHIPUIECCKOM
noBepxHocTH. L{unuuap: ocHoBaHUAN
O0KOBasi OBEPXHOCTh, 00pa3yromas u
OCh; TUIOLIA/Ib

OOKOBOI 1 MTOJTHOW MOBEPXHOCTH.
N300pakeHne HUIUHApa

Ha rjockocTd. Pa3BépTka nuinHapa.
Ceuenust uunuHApa (MIIOCKOCTBIO,
MapajiebHON UIn
NEePIEeHANKYISIPHON OCH IIMIIMHAPA)

OO0BbSACHATH, YTO HA3BIBAIOT ITUJIUHIPOM,
HAa3bIBaTh €ro 3JeMeHThL. U3y4aTs,
00BbSICHATH, KaK MOTYYUTHIMIIMHAP MyTEM
BpALLICHUS

NPSMOYTOJIbHUKA.

BbIBOAUTH, HCIIOJIB30BATH (HOPMYITBIIIIS
BBIUKCIICHHMS ILJIOIIAIA OOKOBOM
MOBEPXHOCTH LIWJIUHIPA.

H3yuaTs, pacnio3HaBaTh pa3BepTKy
HWJIHHAPA.

HN300paxkaTh HIWIMHAP U €T0 CEYEHUS
IUIOCKOCTBIO, MMPOXO/IAIIEH Yepe3 ero och,
NapajuIeIbHON WIN

MEePIEHIUKYIISIPHON OCH.

HaxoauTh mIomamgy THX CEUSHUM.
MogaeanpoBaTh peajibHbIE CUTYalluNHA
A3bIKE TEOMETPUH, UCCJIe0BATH
IIOCTPOEHHBIE MOJEIU

C HCIIOJIb30BAHUEM I'€OMETPUYECKUX
MOHSITHH

Konnueckast moBEpXHOCTb,
00pa3yroIre KOHMIeCKOH
MOBEPXHOCTH, OCh ¥ BEpIIINHA
KOHHYECKOW IMOBEPXHOCTH.
KoHyc: ocHOBaHME 1 BEepIlIMHA,
00pa3yroinas ¥ 0Ch; TJIOMIA/Ib

OO0BACHATD, KaKOE TS0 Ha3bIBAIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €0
DJIEMEHTEL.

HN3yuarth, 00bICHATH, KaK MOJTYYUTHKOHYC
IIYTEM BpalleHUs

MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA.
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OOKOBOM U MOJTHOM MOBEPXHOCTH.
VY ceuéHHBIN KOHYC: 00pa3yroluen
BBICOTA; OCHOBAaHHUS U OOKOBast
MTOBEPXHOCTb.

N300pakeHre KOHyca Ha TNTOCKOCTH.

Pa3BépTka KoHycCa.

Ceuenus kKoHyca (IJI0CKOCTbIO,
MapasuieIbHON OCHOBAHUIO,

1 ITOCKOCTBIO, IPOXOASILEN
yepes BEPILNHY)

HN300paxkaTh KOHYC U €r0 CEYEHUS
IIJIOCKOCTBIO, IIPOXOJALIEH Yepe3 OCh,H
IIJIOCKOCTBIO, NEPIEHAUKYIISPHON

K OCH.

H3yuars, pacnosHaBaTh pa3BEPTKY
KOHYyca.

BoIBOAMTH, HCTIOJIB30BATH () OPMYIIBI IS
BBIUMCJICHHUSI ILJIOMAAU OOKOBOM
MOBEPXHOCTH KOHYCA.

HaxoauTh miomany cedeHui,
MPOXO/ISIIUX YepPe3 BEPIINHY KOHYCAUITU
MEPIEHIUKYIISIPHBIX €0 OCH.
OO0LACHATE, KAKOE TEJIO HA3LIBAETCS
YCEUEHHBIM KOHYCOM.

HN3yuaTth, 00BICHATH, KaK €ro
MOJIYYUTh YTEM BPALLECHUS

MIPSIMOYT' OJIBHOM Tparenuu.

BbIBOAMTH, NPUMEHATHb QOPMYIY JUIS
BBIYHCIICHUS TLJIOMIAI1 OOKOBOMA
MTOBEPXHOCTU YCEYEHHOIO KOHYCa

KombOunanust ten BpamieHust

U MHOTOI'PAaHHUKOB. MHOTI'OIpaHHUK,
OIMMCaHHBINA 0KOJIO chepsr; chepa,
BITUCAHHAs B MHOTOIPAaHHUK WA

B TEJIO BPAIICHUS

AKTYyaJqu3upoBaTh (HaKkThl 1 METO/IBI
IUTAHUMETPHH, PEJICBAaHTHBIE TEME,
MIPOBOJIUTH aHAJIOTUH.

PemaTh crepeoMeTpruuecKue 3a1auH,
CBSI3aHHBIE C TEJIAMH BpallleHUs,
MIOCTPOEHHUEM CEUEHUH TeJ BpaLIeHHUs,

56



denepanbHas padbouas nporpamma | Marematuka. 10—11 kiaccel (0a30BbIi YPOBCHB)

C KOMOMHAIMSMU TEJ BpAICHUS

Y MHOTOTPAaHHHMKOB HA HaXO0KJICHUE
F€OMETPUUYECKUX BEITMYMH.
Hcnonb3oBaTh Npu pelicHUU
CTEPEOMETPUYECKUX 3a]1a4
TUTAHUMETPUYECKHEe (DaKThl i METOJIBI
3aJI1au Ha BBIYMCIICHHUE

H TI0Ka3aTeIbCTBO.

MoaenupoBaTh peajabHble CUTyallMUHA
SI3bIKE T€OMETPUH, UCCIIEI0BATH
IMOCTPOEHHBIE MOJETHN

C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHSITHH

OO0BEMBI TET

[Tonsitue 06 06bEMe. OCHOBHBIE
CBOIiCTBa 0OBEMOB Te.

O06bEM mumHApa, KoHyca. O0BEM
apa u 1iomanb chepsl

AKTyaJIu3upoBaTh (haKkThl 1 METO/bI
IIAaHUMETPHUH, PCIICBAHTHBIC TEMC,
IIPOBOANUTH aHAJIIOTHH.

BbIBOAUTS, HCIIOJIB30BATH (POPMYIIBI
00BEMOB: IPU3MBI, IUIIUH/IPA, TUPAMHIBL,
KOHYCa; yCEYEHHOU NMUPAMHUJIbI U
YCEUEHHOT 0 KOHYyCA.

Pemath crepeoMeTpuyecKue 3a1a4u,
CBSI3aHHBIE C BBIUUCIIEHUEM 00BEMOB.
DopMyJIMPOBATH ONPEIEICHUE IIAPOBOIO
CETMEHTA, IIapOBOro CJI0S,IIapOBOI0
CEKTOpa.
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IIpumeHsITH HOPMYITBI
JUTSI HAXOKJIEHUS 00BbEMOB IIAPOBOTO
CErMEHTa, MMapOBOr'0 CEKTOPA

[TonoOHbIe Tena B IPOCTPAHCTBE.
CooTHoIIEHUS MEXTY TLIOMIAASIMH
MMOBEPXHOCTEHN, 00BEMaMU MMOJOOHBIXTEIN

Pemath cTepeoMeTprudecKue 3aaaqm,
CBsI3aHHBIE C 00BEMOM I1apa

U momaasio chepel. MoaenupoBathb
pealibHbIe CUTYyallMMHA S3bIKE T€OMETPHH,
HCCIIEI0BATh MTOCTPOCHHBIE MOJCIIN

C UCTIOJIb30BAaHUEM T€OMETPUUECKUX
TTOHSITUM.

AKTYyaau3upoBaTh GaKThl U METOIBI
TJIAHUMETPHUH, PETIEBAaHTHBIE TEME,
MPOBOJIUTH aHAJIOTUH.

Pemate  crepeomeTpuueckue  3aJadH,
CBSI3aHHBIE C COOTHOIICHHEM OOBEMOB U
MTOBEPXHOCTEH MOAO0HBIX TEI

B IIPOCTPAHCTRBE.

MoaenupoBaTh peajabHble CUTyallMUHA
SI3bIKE TEOMETPUH, UCCIIEI0OBATh
MIOCTPOEHHBIE MOJETU

C UCTIOJIb30BAHUEM T€OMETPUUECKUX
MOHATUI
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BeKkTopbl 1 KOOPIMHATHIB
[IPOCTPAHCTBE

10

Bexkrop Ha ruiockoctu
U B npoctpadcTse. CliokeHne
1 BBIYUTAHUC BEKTOPOB. YMHOXKEHNE

AKTyaqu3upoBaTh (HaKkThl 1 METO/IBI
IUTAHUMETPUH, PEJICBAaHTHBIE TEME,
MIPOBOANUTDH AHAJIOTHH.
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BEKTOpa Ha 4yuciio. Paznoxkenue
BEKTOpA 10 TPEM HEKOMILIAHAPHBIM

Bektopam. [IpaBuiio napannenenunena.

Pemenne 3agay, CBI3aHHBIX

C IPUMEHEHUEM IIPABUII IEHCTBUIC
BEKTOpPaMH.

[IpsimoyronbHas cucreMa KOOpIMHATB
npoctpancTBe. KoopanHaTel

Bekropa. [Ipocreiimme 3anayus
KOOpAMHATax. YTOJI MEXKIY
BekTopamu. CkanspHoe
IIPOU3BEICHUE BEKTOPOB.
Brruucnenue yrioB Mexay npsiMbIMUI
IIJIOCKOCTSIMM.
KoopnnuatHo-BeKTOpHBIN METOL

IIPU PELICHUN T€OMETPUUECKUX 3a/1a4

OnepupoBaTh NOHATHEM BEKTOPB
IIPOCTPAHCTBE.

DopMyJMPOBATH ITPABUIIO
napajuleJenue1a Npyu CI0KEHUN
BEKTOPOB.

CxiaapIBaTh, BBIYMTATH BEKTOPBL,
YMHOKAaTh BEKTOp Ha uncio. M3yyars
OCHOBHBIE CBOMCTBA 3THXOIEPALIHi.
JaBatp onpeaeneHue npsiMoyrojabHOU
CUCTEMBI KOOPANHAT B IPOCTPAHCTBE.
Bripa3nTh KOOpAMHATHI BEKTOpA Yepe3
KOOPJIMHATHI €r0 KOHIOB.

BrIBOAUTH, HCIIOJIB30BATH GOpMYyJTy
JUIMHBI BEKTOPA U PACCTOSHUS MEXKIY
TOUYKAMHU.

BrIpakaTh CKaIIpHOE TPOU3BEICHUE
BEKTOPOB Y€pE3 UX KOOPAUHATHI,
BBIYHCIIATH YIOJl MEXAY IBYMs
BEKTOpPaMU, JBYMS IPSIMBIMH.
Haxoauts yros Mexay npsmoit

U TUIOCKOCTBIO, YTOJ1 MEXAY ABYMSI
IJIOCKOCTSIMU aHAIUTHYECKHUMU
METOAAMH.

BobiBOAUTH, HCIOJIB30BATH (hOpMYJLY
PacCTOSIHUS OT TOYKH J10 INIOCKOCTH
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[ToBTOpEeHME, 0000IIEeHNE 7 OcHoBHBIE HUTYPBI, (DAKTHI, TEOPEMBIKYpCa Pemarp mnpocreiimue 3aaaud Ha
CHUCTeMaTH3aIus 3HaHUH MJIAHUMETPUH. 33]1a4M TUIAHUMETPUU U HaxoXJIeHUe [UIMH W YIJOB B
METOJIbI UX T€OMETPUYECKUX PUTypax,
perieHusl. npuUMeHsITh TeopeMy [Tudaropa, Teopemsl
OcHoBHbIE QUTYpBI, (HAKTHI, TEOPEMBIKYpCa CHHYCOB U KOCHMHYCOB. HaxoauTs momans
CTEpEeOMEeTpHUH. 3a/1a4u CTEPEOMETPUHU U MHOT'OYrOJIbHUKA,KpyTra.
METOJIbI UX PeLICHHS Pacno3naBath 1og00HbIE (GUTYDHI,
HaXOAWTh OTHOIICHUS JJIMH
M IUIOIIAJIEH.
Hcnoab3oBaTh Ipy pelIcHUU
CTEPEOMETPUUECKUX 3a/1a4 (haKThIN
METO/Ibl ITAaHUMETPUH
OBUIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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OEJNEPAJIBHAS PABOYASA ITIPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTHUKA»

INOACHUTEJIBHASA 3AIINCKA

VYuebublii Kypc «BeposSTHOCTh M CTATHUCTHKa» 0a30BOr0 YpPOBHS SIBJISETCS MPOJOJDKEHHUEM U
pa3BUTHEM OJHOMMEHHOIO Y4eOHOro Kypca 0a30BOro YpOBHSI OCHOBHOIO 0OIero oOpa3oBaHUS.
VY4eOHblil Kypc mnpeaHa3HadeH Uisi (OPMHUPOBAHHAY OOYYAIOMIMXCS CTaTUCTUYECKOH KYIbTYpHl U
MOHUMaHUS POJIU TEOPUHU BEPOATHOCTEN KaKk MATEMaTUYECKOT0 HHCTPYMEHTA JUIsl U3YUEHUs CIydailHbIX
coOBITHI, BeMMYUH U mporeccoB. [Ipu m3ydyeHuu ydeOHOro Kypca OOOTamaroTcsi MpeACTaBIICHUS
00y4arolmxcs 0 METo/IaX UCCIeOBAHNUS U3MEHYMBOI'O MHUPA, Pa3BUBAETCS MOHUMAHUE 3HAYMMOCTH U
OOIIHOCTM MaTeMAaTUYECKUX METOJOB TIO3HAHUSI KaK HEOThEMJIEMOM 4YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHUSI.

Coneprxanne yueOHOr0 Kypca HalpaBJIeHO Ha 3aKpeIJICHUE 3HAHMIA, TIOJTYYeHHBIX TPH H3yYCHUU
Kypca Ha YPOBHE OCHOBHOrO 00Iiero o0Opa3oBaHHs, U Ha pa3BUTHEMPEACTABICHUN O CIydalHBIX
BEJIMYMHAX U B3aMMOCBS3SIX MEX/1y HUIMH Ha BaXXKHBIX MPUMEpax, CIOKETbl KOTOPBIX MOYEPIHYTH U3
OKpyXKatomero mupa. B pesynbraTe y o0y4aromuxcs JODKHO chOpMUPOBATHCA MPEACTABICHHE O
HaubOosiee yMoTPEOUTENbHBIX M OOIIMX MaTeMaTUYECKUX MOEINAX, HCIONb3yEeMbIX JUIsl OMUCAHUS
AQHTPOIIOMETPUYECKUX U JeMOrpapuuecKux BEeIUYHH, MOTPEIIHOCTEN B Pa3IMYHOIO POJan3MEepeHHsIX,
JUINTEIBHOCTH 0€30TKa3HOM padoThl TEXHHUUYECKUX YCTPOMCTB, XapaKTEPUCTUK MAcCCOBBIX SIBJICHUH U
IPOLIECCOB B OOIIIECTBE.

B coorBercTBUM C yKa3aHHBIMH LEISIMH B CTPYKType Y4eOHOro Kypca
«BeposTHOCT M CTAaTUCTHKA» JUISI YPOBHSA CpeaHero oOmero obpa3oBaHuss Ha 0a30BOM YpOBHE
BBIJICJICHBI CJICYIONINE OCHOBHBIE cofepiKaTenbHble TUHUU: «CiydaiiHble COOBITHS U BEPOATHOCTH,
«Crny4aliHple BETUYMHBI U 3aKOH OOJIBIINX YHCET.

BaxHyo uyacTh yueOHOro Kypca 3aHUMAeT M3y4YeHHE I'€OMETPUYECKOro M OMHOMHAIBHOIO
pacnpeieieHnid U 3HAaKOMCTBO C MX HENPEPhIBHBIMHM aHAJOraMU —II0Ka3aTEeJIbHBIM U HOPMaJbHbIM
pacnpeeneHUusIMU.

Conepxanne nuHuM «CraydaiiHble COOBITHST W BEPOATHOCTH»  CIIYKHUT  OCHOBOH st
dbopMHUpOBaHUS MPEACTABICHUI O pacHpeNelICHHH BEPOSTHOCTEH MEXKIy 3HAYCHHUSMH CIydalHBIX
BEJIMYMH, a TaKkKe 3Ta JHUHHUS HeoOXoAuma Kak 0a3a/yuis M3ydyeHUs 3aKOoHa OOJIbLINX YHUCENT —
(GyHIaMEHTAILHOTO 3aKOHA, JCHCTBYIOLIETOB MPUPOJE U OOLIECTBE U UMEIOIIET0 MATEMAaTHYECKYIO
dopmamuzanuio. Cam 3akoH OOJBIIMX YHCEN TMpeIIaraeTcss B O3HAKOMHUTENbHOH Qopme ¢
MHUHHMAaJIbHBIM HCIOJIH30BAHNEM MaTeMaTHYECKOro (hopMain3ma.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU CIy4ailHBIMH BEIMYMHAMHU, AKLUEHTUPYIOT BHUMaHHUE
o0yyJaroluxcs Ha OMMCAHUU M U3YYEHUU CIy4ailHBIX SIBJICHUN C TIOMOIIBIO HEMPEPHIBHBIX (DYHKLIUM.
OcHOBHOE BHHMMAaHHE YAENAETCS MOKA3aTEIbHOMY U
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HOPMAJIBHOMY pactpeeIeHUsIM, Opd  OTOM  TIPEAIONIaraercs 03HAKOMHTEIHHOE
U3ydeHue Matepuana 6e3 J0Ka3aTeabCTB MPUMEHsIEMbIX (DaKTOB.

OOmee  4YuCiIO  YacoB, PEKOMEH/IOBaHHBIX Ui W3ydeHHs ~— y4eOHOro  Kypca
«BepositHocTh U cratrcThKa» — 68 wacoB: B 10 kimacce — 34 yaca (1 yac B Hemenmo),B 11 kimacce —
34 gaca (1 gac B HEIEIIO).

COJEPKXAHUE OBYYEHUA

10 KJIACC

[IpencraBieHne qaHHBIX C MOMOIIBIO Tabnull U quarpamm. Cpeanee apudmMeTuieckoe, MeIMaHa,
HauOoJblllee U HAUMEHbLIEE 3HAYEHUS, pa3Max, IUCIEPCUSU CTAaHAAPTHOE OTKJIOHEHHWE YHCIOBBIX
HaOOpPOB.

CrnyyaifHble SKCTIEpUMEHTHI (OIBITH) U CIIy9aifHbIe COOBITHS. DIIEMEHTApHBIC COOBITUS (MCXO/IBI).
BepostHOCTh ciy4aitHOro coObITUsA. BiiM30CTh YacTOTHI U BEPOSTHOCTH cOObITHI. Ciy4yaiiHble ONBITHI
C DPaBHOBO3MOXXHBIMU 3JEMEHTapHBIMH COOBITUSAMH. BeposTHOocTH COOBITHMII B OmBITaX C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH.

Omnepanu  HajJg COOBITMSAMHU: TIepeceyeHHue, OOBEIUHEHUE, MPOTUBOMOIOXKHbBIE COOBITHUS.
Juarpammsl Diinepa. @opmyria cloKeHus: BEpOATHOCTEH.

YcnoBHass BEPOATHOCTb. YMHOXXEHUE BEPOATHOCTEH. JlepeBO ClaydaliHOro 3KCIEPUMEHTA.
dopmyra MOTHOH BeposiTHOCTH. HezaBucuMBbIe COOBITHSI.

Kombunaropuoe mpasBmio ymHoxeHus. llepectanoBku u (akrtopuan. Yucino codeTaHui.
Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa.

bunapHbIi cydaliHBIN ONBIT (MCTIBITAHKE), yeTieX U Heyaada. HezaBucumbie ucnbitanus. Cepust
HE3aBUCHUMBIX MCIIBITaHUH J10 mepBoro ycnexa. Cepus He3aBUCUMBIXUCIIBITAHUN bepHymn.

Ciy4aitnas BenuuuHa. Pactipenenenue BeposiTHOCTeN. Jlnarpamma pacnpeieseHus.

[Ipumeps! pacripenienieHuil, B TOM YHCiIe, TEOMETPUUECKOE U OMHOMUATIBHOE.

11 KJIACC

UucnoBble XapaKTEPUCTUKU CIyYalHBIX BEJIMYMH: MaTeMaTHUYECKOe OXXHMJAaHUE, TUCIEepCUs U
CTaHJapTHOE OTKJIOHeHHueE. lIpumeprl NpHMEHEHUs MaTeMaTU4eCKOro OXHUIAHWs, B TOM 4YHCIE B
3a/la4ax M3 IMOBCEAHEBHOW XHM3HU. MareMaTHuecKoe O)XHJaHue OWHApHOM CilydallHOM BEJIUYMHBI.
MaremaTtnyeckoe 0’KMJaHUE CyMMBI CIIy4alHbIX BEJIUYMH. MaTeMaTnyeckoe OXUAAHUE U JUCIIEPCUs
TreOMETPHUECKOr0 U OMHOMHUAIBHOTO pacIipe/ieIeHU .

3aKk0H OONBIIUX YHCET W €ro poiib B Hayke, mMpupoae W obmiecTBe. BuiOOpouHBIT MeTOn
UCCIICIOBAHUM.

[Ipumeps! HepepbIBHBIX Cly4alHbIX BeIUYuH. [loHATHE O MIOTHOCTU pacHpenesieHus. 3aaauu,
IPUBOJAIINE K HOPMAJIBbHOMY pacnpenesieHuo. lloHATneo HopMaabHOM pacipeesIeHUN.
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MHNPEAMETHBIE PE3YJIBTATHBI

K xonny o0yuyenus B 10 ki1acce o0ydaromuiicst Moay4yuT CIEAYIONIME IPeAMETHbIEPE3YIbTaThl:

YUTATh M CTPOUTH TAOIHIIBI U TUATrPAMMBI;

ONlEpUpOBaTh TOHATHSAMU: CpelHee apudMeTHuecKoe, MeauaHa, HauOojbllee, HaUMEHbIIEe
3HauEHHUE, pa3Max MaccUBa YUCIIOBBIX JIaHHBIX;

OIIEepUPOBATh MOHATHAMMU: CIIyJalHbIN 3KCTIEPUMEHT (ONBIT) U CTy4aifHOe COOBITHE,3JIEMEHTApHOE
coObITHE (PJEMEHTapHBIM MCXO/) CIy4YalHOrO OIbITa, HAXOJUThb BEPOATHOCTH B OIBITaX C
PABHOBO3MOXXHBIMHM CIy4alHBIMU COOBITUSMH, HaXOJUThb M CPaBHUBATh BEPOSTHOCTH COOBITUH B
U3YYEHHBIX CIIy4allHbIX 9KCIIEPUMEHTAX;

HaXOJIUTh U (HOPMYIHPOBATh COOBITHSA: TIepeceyeHre U 00bEeJMHEHNE JAaHHBIX COOBITUH, COOBITHE,
IPOTUBOIOIOKHOE JAHHOMY COOBITHIO, ITOJIb30BAThCS AMAarpaMMamMu Ditsiepa U popMysoN CloKeHus
BEPOSATHOCTEN IIPU PEILICHUN 3a]ay;

ONEpPUPOBATh TOHSATHSMH: YCIOBHAas BEPOSTHOCTb, HE3aBUCUMBIE COOBITUS, HaXOIUTh
BEPOSATHOCTHU C IIOMOILBIO MPAaBUJIa YMHO)KEHHSI, C TIOMOILBIO A€PEBA CIIY4aliHOTO OIbITA;

MPUMEHITh KOMOMHATOPHOE MpaBWJIO YMHOXKEHHUS NpU pEIIeHUU 3aJad; OIepupoBaTh

MOHSTHUSIMM: UCIIBITAHUE, HE3aBUCHUMBIE MCIIBITAHMSI, CEpUs
UCIBITAaHUH, YCIIEX U HeyJaua, HaXOAUTh BEPOSITHOCTH COOBITHI B CEpUU HE3aBUCUMBIX UCIIBITAHUN 710
IEPBOTo ycliexa, HaXOIUTh BEPOATHOCTH COOBITUI B CEpUH UCIbITAaHUN bephymy;

ONEpUPOBATh MOHATUSIMU: CllydyaliHas BEJIMYMHA, PACHpPEEICHHE BEPOSITHOCTEH, auarpamma
pacrpeesneHusl.

K konmy o0yuenus B 11 kiiacce 00y4aromuiicst moay4uT ClIeAyIOIne MPeIMETHBIEPE3yIbTaThl:

CpPaBHHBATh BEPOSATHOCTU 3HAYCHHI CITYYaiiHON BEIIMYUHBI 11O PACTIPEICIICHUIO HIIMC TOMOIIBIO
arpamm;

OIEPUPOBATH TIOHATHEM MATEeMAaTUYECKOTO OXHJIAHUS, IPUBOJUTH MPUMEPHI, KaK MPUMEHSIETCS
MaTeMaTUYeCKOe OKUJaHHE CIIy4aiiHON BETMYMHBI HAaXOAUTbMAaTEMaTHYeCKOe OXKHIaHUE 110 JaHHOMY
pacnpeeneHuio;

MMETh TPEJCTaBIEHHE O 3aKOHE OONBIINX YHCEN, HMETh

MPEJCTaBICHUE O HOPMAIIBHOM PacIpeIeIICHUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanue pasaciia KonuuyecTBo OcHOBHOE COACPIKAHUC OcHOBHEBIE BUABI ACATCIBHOCTH
(TembI) Kypca 4acoB 0o0yJarommxcs
[IpencraBieHne JaHHbBIX 4 IIpencraBieHne JaHHBIX C TOMOIIBIO W3BnekaTs nHpoOpMaLnio U3 TabIuIl U
U OIIHcCaTelIbHAs CTaTUCTUKA Ta6HHH " JuarpaMm. CpeI[Hee Auarpamm, UCI10JIb30BaTh Ta6HI/IHI)I n
apudMeTHyecKoe, MeJana, HanoobIIee U JyarpamMMbl AJ1s IPEICTaBICHUS
HauMEHbILIEe 3HAYCHUs, pa3Max, CTaTHUCTUYECKUX JaHHBIX.
AUCIEPCHA, CTAHAAPTHOC OTKIOHCHHUE Haxonute onucarenbHble XapaKTEPUCTUKH
YHUCJIOBBIX HAOOPOB JAHHBIX.
BoelaBurate, KpUTHKOBAaThb THIOTE3Bl O
XapakTepe CIIydalHOM HW3MEHUYHMBOCTU U
onpenensoumx e hakropax
CrnyyaifHble OIBITHI 3 CrnyuaiiHble 3KCIIEPUMEHTHI (OMBITHI) U BreiaensaTs Ha npuMepax cirydaiiHble

U CIIy4ailHbIE COOBITHSI, OBITHI
C PaBHOBO3MOXHBIMU
PJIEMEHTAPHBIMHA UCXOJIaMHU

CIIy4aifHbIe COOBITHSI.
DJieMeHTapHbIE COOBITUS (UCXO/IbI).
BeposaTHOCTh ciiydaitHOTO COOBITHSI.
BepositHOCTH COOBITHIT B OIBITaX C
PAaBHOBO3MOYHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMHU.

[TpakTuyeckas pabora

COOBITHS B OTIMCAaHHOM CITy4aifHOM OIIBITE.
DopMyIUPOBATH YCIOBHS IPOBEICHUS
CIIy4allHOT' O OIIbITA.

HaxonuTtb BEpOsSTHOCTH COOBITHH B OMBITAX C
PaBHOBO3MOXHBIMH UCXOJaMHU.
MoaenupoBaTh OIBITHI

C PaBHOBO3MOKHBIMH 3JICMCHTAPHBIMHA
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HcxoaaMu B XO€ HpaKTH‘IeCKOﬁ
paboThI

Omnepauuu Haj COOBITUSIMH,
CJI0’KEHHE BEPOSITHOCTEN

Omnepanuu Haja COOBITHUSME: TIEpECeYeHNE,
00beIMHEHNE COOBITH, IPOTUBOIOIOKHBIE
COOBITHSL.

Huarpammsl Diinepa. @opmyna

CIIOXKECHUS BEPOSITHOCTEH

HUcnoab3oBath uarpamMmmel Ditiepaun
CIIOBECHOE ONHMCAHUE COOBITHIA ISt
(hopMyITUPOBKH U U300paXKEHHS
00BEIMHEHUS U TIepEeCceYEeHUs] COOBITHIA.
Pemath 3a1a4u ¢ UCIIOJIB30BAHUEM
(OpPMYIIBI CITOXKEHUS BEPOSITHOCTEN

Y cl10BHast BEPOSITHOCTD, 1EPEBO
CIy4aitHOTO OmbITa,popmyia
[TOJTHOM

BEPOSITHOCTH

1 HE3aBUCUMOCTH COOBITHUIA

VYciioBHas BEpOATHOCTh. Y MHOXKEHUE
BEpOSATHOCTEN. JlepeBo ciiydaiiHOro
sKcrepuMeHTa. @opMyiia oIHOU
BeposiTHOCTU. HezaBucuMble cOOBITHS

Pemars 3a1a4u Ha HAXOXKJICHUE
BEPOSITHOCTEH COOBITHI, B TOM UHCTIC
YCIJIOBHBIX C ITOMOIIIBIO JI€peBa CIIy4aiiHOrO
OTIBITA.

OnpenensiTb HE3aBUCHMOCTh COOBITHITIO
(dhopMysie U IO OpraHu3aIy CIy4aifHOTO
OIIbITa

DNIeMEHTbl KOMOMHATOPUKHU

Komb6unaropHoe npaBuio
ymHOXxeHus. [lepecranoBku

u ¢akropuan. Yuciao coueTaHui.
Tpeyronsuuk [Tackansa. @opmyna
o6unoma HeroToHa

Hcnosb30BaTh IPaBUIIO YMHOXKECHUS IS
HepeUrCIIeHUs] COOBITUH

B CJIY4ailHOM OIIBITE.

Ioab3oBaThes GopMyrnoiu
TpeyroiapHukoM [lackans

JUIsL OIIPEICIICHUS YUCIIa COYETAHUI
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Cepuu nocienoBaTeabHbIX
WCTIBITAHU I

buHapHBIN ciTydaliHbII ONBIT (MCIBITAHUE),
ycnex u Heyzaada. HezaBucumslie
ucneltanus. Cepust HE3aBUCUMBIX
WCIIBITAHUH 70 TIEPBOTO

Pa30uBaTh CII0)KHBIE SKCIIEPUMEHTHIHA
OT/EIIbHBIC HUCIIBITAHMSL.

OcBauBaTh NOHATHS UCIIBITAHNE,CEPUS
HE3aBUCHMBIX HCIIBITAaHUI.
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ycnexa. Cepust HE3aBUCUMBIX
ucneITaHuil bepHyim.
[TpakTnyeckas pabora

C UCIOJIb30BAaHUEM 3JIEKTPOHHBIX
TaOJINLI

IIpuBOAMTHL NIPUMeEPBI CEPUI
HE3aBUCUMBIX UCIIBITAHUH.
PemaTe 3aqaum Ha ONCK
BEPOSITHOCTEH COOBITUI B cepun
MCIIBITAHUH 10 IEPBOTO ycIexa

U B CEpUsX UcnbITaHui bepHymn.
HM3yuyaTts B X01€ NPAKTHYECKOMH
PadoThI C UCIIOJIB30BAHUEM
3JIEKTPOHHBIX TaOJIHI] BEPOITHOCTH
COOBITHI B CEpUAX HE3aBUCUMBIX
HUCTIBITAHU T

CrnyvaiiHble BETUYHUHBI U
pacnpezneneHus

Cnyuaitnas BennuuHa. Pactipenenenue
BEPOSTHOCTEM.

Huarpamma pacnpenenenus. Cymma

Y TIPOU3BEACHUE CTy4YalHbIX BETUYHH.
[Ipumepsl pactipesienieHuid, B TOM YUCIe
rE€OMETPUUECKOE

¥ OMHOMHAIIbHOE

OcBauBaTh NOHATHS: CIydailHas
BEJIMYMHA, paclipeiesieHue, Tabauma
pacrpeneneHus, 1uarpamma
pacnpeneneHusl.

IIpuBoaMTHL NPpUMeEPHI PaCIPENCICHUN, B
TOM YHCJIE TEOMETPUUYECKOTO U
6unomuanbHOro.CpaBHUBATH
paclpeneneHus CIly4aliHbIX BEIMYUH
HaxoauTh 3Ha4€HUS] CYMMBI

Y IPOU3BEICHHUS CITy4aliHbIX BEJINYHUH.
CTpouTh M pacno3HaBaTh reOMETPUUECKOE
1 OMHOMMANIBHOE pacHpe/iesieHue
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[ToBTOpEeHue, 060011IEHNE, 5 OmnucaTenbHas CTaTUCTUKA. IHoBTOpPATH N3yUEeHHOE
cUcTeMaTHU3alus 3HaHUH Crny4aiiHbIe OIBITHI U BEPOSITHOCTH U BBICTPAMBATB CUCTEMY 3HAHUN
CIy4aiHbIX coObITHHI. Omepanuu Haj
COOBITHSIMU. DJIEMEHTHI
KOMOMHATOPUKHU, CEPUN HE3aBUCHUMBIX
WCIIBITAHU I
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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11 KJIACC

CIIy4ailHOW BEITUYUHBI

MaTeMaTHYECKOT 0 OXKUJaHHS
(cTpaxoBaHue, J0TEpES).
Matematrnyeckoe 0KuJaHIe CyMMBbI
CIIy4alHBIX BEJIMYHH.
Matematuyeckoe OKugaHue
TE€OMETPUUYECKOTO U OMHOMHUATHLHOT'O
pacrpeneneHuit

HaunmenoBanue paznena KonnuectBo OcHOBHOE cofiepkaHue OCHOBHEIE BUIBLI AEITEILHOCTHU
(Temnl) Kypca 4acoB o0yJaronmxcs
MareMaTu4ueckoe OKuJaHue 4 [Tpumeps! mpuMeHeHUs OcBauBaTh MOHITHE MATEMATUUECKOIO

OXKUJAHMUSL.
IIpuBoanTh U 00CYAKIATH IPUMEPDI
IIPUMEHEHHS] MaTEMaTHYECKOI O
OKMJaHUs. BeIUuCIATE MaTeMaTnyecKoe
oxunanve. Mcnoab30BaTh MOHATHE
MaTEeMaTHYECKOr0 OXKUAAHUSA U €r0
CBOICTBA IIPY PEILIECHUN 3aJau.
HaxoauThb 110 M3BECTHBIM (hOpMyITam
MaTEMaTHYECKOE OXKUAAHUE CYMMBbI
CIIy4aiiHbIX BEJIUYMH.

HaxoauTh 110 u3BeCTHBIM (hOpMyJIam
MaTE€MaTHYECKHUE O’KUIAHMS CIydalHbIX
BEJIMYHH, UMEIOLINX T€OMETPUUECKOE

1 OMHOMMAJILHOE paclpeaeIeHUs
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Jucnepcust u ctaHgapTHOE
OTKJIOHEHHUE CITy4alHON
BEJINYMHBI

Jlucnepcus U CTaHIApTHOE OTKIIOHEHHE.
Jlucriepcuu TeOMETPUIECKOro 1
OMHOMMATBHOTOpaCIpeIeICHUS.
[TpakTnueckas padora

C UCTIOJIb30BaHUEM DJICKTPOHHBIX
TaOJINILI

OcBauBaTh NOHATHA: JUCIIEPCHS,
CTaHAAPTHOE OTKJIOHEHUE CIy4alHON
BEJINYHHBI.

HaxoauThb AucniepCcHrono
pacnpeneeHuro.

HaxoauTte 1o u3BectHbIM (hopmynam
JHCIIEPCUI0 TEOMETPUYECKOTO

1 OMHOMHMAJIBHOTO pacIipeieieHUs],B TOM
quciae B XOJ€ MPaKTHUECKOW paboThl ¢
HCIIOJIb30BaHUEM

QJICKTPOHHBIX TaGHI/II_I

3aKoH OONBIINX YHCEI

3akoH OonbIuX ynces. BeibopouHbIiiMeTo
HCCJICTOBaHUM.

[TpakTuueckas pabora

C UCTIOIB30BAHUEM IJICKTPOHHBIX

Ta0IUI]

3HAKOMUTBCS C BEBIOOPOYHBIM METOAOM
MCCJICIOBAHMS COBOKYITHOCTH JaHHBIX.
H3yuarth B X0/1€ MpaKTHUYECKON pabOTHIC
HCIIOJIb30BAaHUEM DJICKTPOHHBIX TAOJIHIIT
MIPUMEHEHNE BEIOOPOYHOT O METOIA
WCCIIEIOBAHMUS

HenpepbiBHBIE CiTyyaliHbIE
BEJIMYUHBI (pacripeiesICHUs] )

IIpuMeps! HENPEPBIBHBIX CIIY4alHBIX
BenM4MH. OyHKIHUSA IJIOTHOCTU
pacnpenenenusi. PaBHoMepHoe
pacpeneaeHue U ero CBOMCTBa

OcBauBaTh NOHATHS: HEITPEPhIBHAS
cllydaiiHasi BeJIMYMHA, HEPEPHIBHOE
pacmnpenenenue, GyHKIUS TUIOTHOCTH
BEPOSTHOCTH.

IpuBoAMTH IPUMEPHI HEMTPEPHIBHBIX
CITy4ailHBIX BEJIMYHH.

71



HaxoauThb BepOsSTHOCTH COOBITUI
110 IaHHOHM (PYHKITUH IJIOTHOCTH, B TOMYHCIIE
PaBHOMEPHOTO pacrpeaeaeHus

HopwmanbsHoe pacnipenenenue 2 3aauy, ITpUBOJAIINE K HOPMATIbHOMY OcBauBaTh NOHATHS: HOPMAJIbHOE
pacnpenenenuto. OyHKIMS INIOTHOCTH U pacnpezeneHue.
CBOMCTBAa HOPMAJIBHOI'O PaCIIpECIICHHUS. Br1aeJITh 110 ONIMCAHMIO CITy4aiiHbIe
[TpakTuyeckas padora BEJIMYMHBI, paCIpeIcIEHHBIC
C UCIIOJIb30BAHUEM DJIEKTPOHHEBIX 10 HOpMaJIbHOMY 3aKkoHy. IIpuBoauTH
TaOJIHUII NpUMepBbI 33]1a4, TPUBOJAIINX K
HOpMaJbHOMY pacrpenenenuto. Haxonuts
YHCIJIOBBIEXAPAKTEPUCTUKN HOPMAJILHOT O
pacnpezeneHus o U3BECTHBIM opMyJiaM.
PemaTs 3ana4n, cBA3aHHBIE
C IPUMEHEHHUEM CBOWCTB HOPMAJIBHOI'O
pacnpezneneHui, B TOM YHUCIIe
C UCIIOJIb30BAaHUEM DIIEKTPOHHBIX
TaOJIALL
IToBTOpEeHue, 0000LIIEHNE U 19 IIpencraBieHne JaHHBIX C TIOMOLIBIO [ToBTOPSTH N3y4EHHOE U BHICTPANBATh

CHUCTEMATHU3aluA 3HaHHUHI

TaOJIMI] ¥ THarpaMM, orrcaTelIbHas
CTaTHUCTHKA, OIBITHI

C PaBHOBO3MOXKHBIMH 3JICMCHTAPHBIMU
COOBITHUSIMU, BEIUMCIICHHE BEPOSTHOCTEH
COOBITUH

CUCTEMY 3HaAHUU
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C MpUMEHEHHEM (HopMyIn
rpau4ecKux MeTO10B
(koopiMHaTHAs MpsiMasi, 1€PEBO,
auarpamma Disepa), ciiydaiiHble
BEJIMYMHBI U paclipeesieHus,
MaTeEMaTUYECKOE OXKHIaHNe
CIIy4ailHOW BEJTMYHHBI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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TEMATHYECKOE INTAHUPOBAHHUE AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIN3A 10 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NporpaMmbl Bcero Koutpoakupie |- Ipaxrueckue o0pa3oBaTe/bHbIE
padoThI padoTbI pecypesI
MHoXecTB HOHAIBHBIX U
1 HeﬁgTBeI:TCJ?LIIﬁ,IIIX ?macgn. PanmonansHble 14 1 Bubmaorexa HOK
https://m.edso0.ru/863f8b56
ypaBHEHUS U HEPAaBEHCTBA
2 Oyukiuy U rpaduku. CTEeHb ¢ elTbIM 6 bubmuoreka [JOK
HoKa3areneM https://m.eds00.ru/863f8b56
3 ApudMeTnuecKkrii KOpeHb N—0i CTEIICHH. 18 1 bubnuoreka [IOK
WppainroHaibHble YpaBHEHUS] M HEPABEHCTBA https://m.edso0.ru/863f8b56
®opMyiibl bubnuoreka [TOK
4 tpuroHomerpuu. TpuroHomerpudeckue 22 1 https://m.edsoo.ru/863f8b56
yYpaBHEHUS
5 [TocnemoBaTenbHOCTH U TPOTPECCUU 5 bubmorexa [IOK
https://m.edso0.ru/863f80b56
5 [ToBTOpeHME, 0000IICHIE, CHCTEMATH3AITIS 3 1 bubmuoreka [JOK
3HAHUM https://m.edso0.ru/863f8b56
OBUIEE KOJIMYECTBO YACOB I10 68 4 0
[NPOT'PAMME
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TEMATHYECKOE INTAHUPOBAHHUE AJI'EBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A 11 KIIACC

KosnyecTBOo yacoB DJIeKTPOHHbBIE
Ne HaumeHnoBaHue pa3/iesioB U TeM (undposbie)
n/n NporpaMmblI Bcero Kontpoapupie | IMpaxruyeckue o0pa3oBaTe/bHbIE
padoThI padoTbI pecypesI
CremneHs ¢ palioOHAIbHBIM MTOKa3aTEIEM. bu6mmoreka [JOK
1 ITokazarenpHas ¢yakuus. [Toka3arenbHbIe 12 1 https://m.edso0.ru/863f8b56
ypaBHEHUS U HEPABEHCTBA
Jlorapudmuueckast GyHKITHS. bubmuoreka [JOK
2 Jlorapupmuyeckue ypaBHEHUS U 12 https://m.edso0.ru/863f8b56
HEepaBEHCTBa
Tpuronomerpudeckue QyHKIHH U UX bubmuoreka [JOK
3 rpaduku. TpUroHOMETPUYCCKHE 9 1 https://m.edso0.ru/863f8b56
HEPaBCHCTBA
. bubmuorexa [JOK
4 [TpousBoanas. [Ipumenenre mpou3BoOaHON 24 1 https://m.eds00.ru/8638b56
5 HHTerpan u ero mpuMeHeHus 9 bubmorexa [TOK
https://m.edso0.ru/863f8b56
. bu6nmoreka [JOK
6 Cuctembt ypasHeHii 12 . https://m.edso0.ru/863f8b56
7 HarypanbHble u niensle yncna 6 bubmmorexa LIOK
https://m.edso0.ru/863f8b56
3 [ToBTOpEeHHE, 0000IICHUE, CHCTEMATH3AIUS 18 2 bubnunoreka [IOK
3HAHHUU https://m.edso0.ru/863f8b56
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

I[NPOT'PAMME
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IHOYPOYHOE IIVIAHUPOBAHMUE AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A 10 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe N (ppoBbIe

Ne JlaTa
/o Tema Ypoka Beero KOHTpOJILHbIe HpaRanecmle u3ydenust 05p330BaTeJIbeIe
padoThI padoThbI pecypchl

MHOXecTBO, onepaluy Haj bubnuoreka [IOK

1 MHOKECTBaMH. J[MarpaMmbl 1 https://m.edso0.ru/863f8b56
Oitnepa—BenHa
Panmonanpubie uncnia. bubnuoreka [JOK

5 OOBIKHOBEHHEIE U JIECATHYHEIE 1 https://m.edso0.ru/863f8b56
JpOOH, TIPOIEHTHI, OECKOHEYHBIC
MePUOINYCCKHE PO
ApudmeTrueckue ornepauu c bubnuoreka [IOK

3 panroHaIbHBIMH YHCIaMHU, 1 https://m.eds00.ru/863f8b56
peodpa3oBaHus YHCIOBBIX
BBIPAXKEHUI
[Ipumenenne apoGeii U MPOLIEHTOB bubmmoreka [TOK

4 JUTSL PEIIeHUs TPUKIaIHBIX 3a/1a4 1 https://m.eds00.ru/863f8b56
Y3 PA3JIMYHbIX OTPACiEl 3HAaHUU U
peaIbHOM KU3HU
[Ipumenenue apoGeii u MPOLIEHTOB bubnuoreka [TOK

5 JUTSL PEIICHUs TIPUKIIaTHBIX 33/1a4 1 https://m.edso0.ru/863f8b56
W3 pa3JIUYHbIX OTpacieil 3HaHUU U
peAIbHOM KU3HHU
JlercTBUTEIBHBIC YHCTIA. bub6nmoreka [JOK

6 PamuonansHbie 1 https://m.edso0.ru/863f8b56
HUPpalMOHATILHBIC YHCIa

7 Apudmernueckue onepammu ¢ 1 bubmuoreka [IOK
EACTBUTEIbHBIMHA YACIIAMU https://m.edso00.ru/863f8b56
[MpubnuxEHHBIC BEIYUCIICHUS, Bbubnuoreka [JOK

8 HpaBUIIa OKPYTJICHHS, IPUKHUIKA 1 1 https://m.edsoo.ru/863f8b56
OIICHKA PE3y/IbTaTa BhIYMCICHHI
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ToxaecTBa ¥ TOXKACCTBEHHBIE

bubnuoreka [JOK

9 peoOpa3oBaHus https://m.edso0.ru/863f8b56
10 YpaBHeHUE, KOpEHb YPaBHEHUS bubmmorexa LIOK
’ https://m.eds00.ru/863f8b56
11 Hepasenctso, penenue bubmuoreka [TOK
HEpaBEHCTBA https://m.edso0.ru/863f8b56
bubmmoreka [JOK
12 Meron nnrepaaos sy edso0 T/8G3fab56
Pemenue nensix u ApoOHO- bubmmoreka [JOK
13 palMoOHAIbHBIX YPaBHCHUN U https://m.edso0.ru/863f8b56
HEPABEHCTB
KonTponbsHas pabora o teme
"MHOXeCTBa pallMOHAJIbHBIX U
14 JNEUCTBUTEIILHBIX YHCEI.
ParnmonansHbie ypaBHEHUS U
HepaBeHCTB"
DyHKIUSA, CTTOCOOBI 3aaHuUs bu6mmoreka [JOK
15 ¢ynkuuu. BzaumHo obpatHble https://m.edso0.ru/863f8b56
byHKIIUU
I'padpux Gpynkun. O6macte bubmuoreka [IOK
OTPE/ICTICHUS] U MHOXKECTBO https://m.edsoo.ru/863f8b56
16 3HaueHui Gpynkruu. Hymm
bynkuuu. [IpomexyTku
3HAKOIOCTOSTHCTBA
. . bubnmoreka [JOK
17 Hernpie n reugTHbE QyHKIH https://m.eds00.ru/863f8b56
CremneHs C 1eIbIM MT0Ka3aTeeM. bubnmoreka [JOK
18 CrangapTHas Gpopma 3anucu https://m.edsoo.ru/863f8b56
JICWCTBUTEILHOT'O YHCIIA
Hcnonp30Banue moaxoasien bu6mmoreka [JOK
19 (dbopMblI 3anKcy AEHCTBUTEIbHBIX https://m.edsoo.ru/863f8b56

HYUCCJI JJIs1 pCIICHU S
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MMPAKTHUYCCKUX 3a1a1 U
OpCACTABJICHUA JaHHBIX

Crenennast GpyHKLUSA C
HATYpPAJIbHBIM U IIETTBIM

bubnmoreka [IOK
https://m.eds00.ru/863f8b56

20 -

nokasareneM. E€ cBolicTBa u

rpapuk
21 Apudmernueckuii KOpeHb bubnuoreka [IOK

HATYPAJIBbHOM CTETICHU https://m.edso0.ru/863f8b56
29 Apudmernueckuii KOpeHb bubnuoreka [IOK

HATYPAJIBbHOM CTETICHU https://m.edso0.ru/863f8b56
23 CaoiicTBa apu(pMeTH4ecKoro bubnuoreka [IOK

KOPHS HATYpaJIbHOW CTEIICHU https://m.edso0.ru/863f8b56
24 CaoiicTBa apu(pMeTH4ecKoro bubnuoreka [IOK

KOPHSI HATYPAJIbHOM CTETICHH https://m.edso0.ru/863f8b56
o5 CaoiicTBa apu(MeTHdecKoro bubnmoreka [IOK

KOPHS HATYpaJIbHOW CTEIIEHU https://m.edso0.ru/863f8b56
26 HeiicTBus ¢ apuMeTHIEeCKUMH bubnuoreka [TOK

KOPHSIMH N—O# CTEIEHU https://m.edso0.ru/863f8b56
97 HeiicTBus ¢ apuMeTHIECKUMH bubmumorexa [IOK

KOPHSIMU N—Oii CTETICHH https://m.edso0.ru/863f8b56
28 JeiicTBus ¢ apuMeTHICCKUMH bubmmoreka [JOK

KOPHSIMU N—0ii CTETICHH https://m.edso0.ru/863f8b56
29 JeiicTBus ¢ apupMeTHIECCKUME bubmoreka [JOK

KOPHSIMH N—O# CTEIEHU https://m.edso0.ru/863f8b56
30 HeiicTBus ¢ apuMeTHICCKUMH bubmmoreka [JOK

KOPHSIMH N—O# CTEIEHU https://m.edso0.ru/863f8b56
31 Pemenne nppanmoHanbHbIX bubnuoreka LIOK

ypaBHCHHI U HEPABCHCTB https://m.edso0.ru/863f8b56
30 Pemenne nppanmoHanbHbIX bubnuoreka LIOK

ypaBHEHHI U HEPABEHCTB https://m.edso0.ru/863f8b56
33 Pemienue nppanyoHaibHbIX bubmuoreka [JOK

YpaBHEHUI U HEPaBEHCTB

https://m.edso0.ru/863f8b56
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Pemienne HppalrOHAJIbHBIX

bubnuoreka [JOK

34 ypaBHCHHI U HEPABCHCTB https://m.edso0.ru/863f8b56
35 Pewienne nppanuoHaIbHbIX bubnuoreka [TOK
ypaBHCHHI U HEPABCHCTB https://m.edso0.ru/863f8b56
36 CaoiicTBa 1 rpad UK KOpHS N-0i bubnmoreka [IOK
CTETICHU https://m.eds00.ru/863f8b56
37 CaoiicTBa 1 rpaduK KOpHS N-0i bubnmoreka [JOK
CTETICHN https://m.eds00.ru/863f8b56
Kontponbnas padora mo reme
38 "ApudMeTHIECKHi KOPEHb N—OMH
crenenu. VppanuoHanbHbie
ypaBHEHUsI U HEpaBeHCTBA"
39 CuHyc, KOCUHYC U TAHT€HC bubnuoreka [IOK
YHCIIOBOTO apTyMEHTa https://m.edso0.ru/863f8b56
40 CuHyc, KOCUHYC M TAHT€HC bubnmoreka [IOK
YKHCIOBOrO apryMeHTa https://m.edso0.ru/863f8b56
a1 ApKCUHYC, apKKOCUHYC U bubnuoreka [TOK
ApKTaHTCHC YUCIIOBOI'O apr'yMEHTa https://m.edso0.ru/863f8b56
42 ApKCUHYC, apKKOCUHYC U bubmumorexa [IOK
APKTAHT'CHC YUCIIOBOrO apryMeHTa https://m.edso0.ru/863f8b56
Tpuronomerpuueckas bubmmoreka [JOK
43 OKPY)KHOCTb, OTpeIeICHIE https://m.edso0.ru/863f8b56
TPUTOHOMETPUYECKUX (PYHKIIHIT
YHCIIOBOTO apryMEHTa
Tpuronomerpuueckas bubnuoreka [TOK
44 OKPY)KHOCTb, OTpeICTICHIE https://m.edso0.ru/863f8b56
TPUTOHOMETPUUYECKUX (PYHKUINN
YHCIOBOr0 apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUUECKHE bubmuoreka [JOK
bopmynbl https://m.edso0.ru/863f8b56
16 OCHOBHBIE TPUTOHOMETPUUECKHE bubnuoreka [JOK

(hopMyIIBI

https://m.eds00.ru/863f8b56
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OcHOBHBIC TPUTOHOMETPUUCCKHUC

bubnuoreka [JOK

47 (bopMyJIbI https://m.edso0.ru/863f8b56
CHOBHBIE TPUTOHOMETPHUECKUE nonmoreka
48 O P P bub I[HOK
bopmyIbl https://m.edso0.ru/863f8b56
49 [IpeobOpaszoBanue bubmuoreka [TOK
TPUTOHOMETPUYECKUX BBIPAYKCHHM https://m.edso0.ru/863f8b56
50 [IpeobOpazoBanue bubmmoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKCHUI https://m.edso0.ru/863f8b56
51 [IpeobOpazoBanue bubmmoreka [JOK
TPUTOHOMETPUYECKUX BBIPAYKCHHIMA https://m.edso0.ru/863f8b56
59 [IpeobpaszoBanue bubmmoreka [JOK
TPUTOHOMETPUYECKHUX BBIPAKCHHIM https://m.edso0.ru/863f8b56
53 [IpeobpaszoBanue bubmmoreka [JOK
TPUTOHOMETPUYECKHUX BBIPAKCHHIM https://m.edso0.ru/863f8b56
54 Pemrenne TpuroHoMeTpUYECKUX bubnuoreka LIOK
ypaBHEHHI https://m.edso0.ru/863f8b56
55 Pemrenne TpuroHoMeTpUYECKUX bubnuoreka LIOK
ypaBHEHHI https://m.edso0.ru/863f8b56
56 Pelienne TpUroHOMETpUIECKUX bubmuoreka [JOK
ypaBHEHUH https://m.edso0.ru/863f8b56
57 Pelienne TpUroHOMETpUIECKUX bubmuoreka [JOK
ypaBHEHUH https://m.edso0.ru/863f8b56
58 PelieHne TpUroHOMETPUUECKUX bubmuoreka [JOK
ypaBHEHUH https://m.edso0.ru/863f8b56
59 PelieHne TpUroHOMETPUIECKUX bubmuoreka [JOK
ypaBHEHUH https://m.edso0.ru/863f8b56
KontponbHas pabora no reme
60 "®OopMyIIbl TPUTOHOMETPHUH.
Tpuronomerpuueckue ypaBHeHHs"
[TocnenoBaTenbHOCTH, CIIOCOOBI bubnmoreka [JOK
61 3aJ[aHUS TTOCIIEI0BATEIbHOCTEN. https://m.eds00.ru/863f8b56

MoHnoTtoHHEBIE
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MNOCJIICAOBATCIbHOCTH

Apudmernueckas u
reOMEeTPHUYECKast TPOrPECCUHU.

bu6mmoreka [JOK
https://m.edso0.ru/863f8b56

62 Hcnonp3oBanue nporpeccuu s 1
pellieHus peaJbHbIX 3a7a4
MIPHUKJIATHOTO XapaKTepa
Beckoneuno yOwiBarorast bubnuoreka [JOK
63 TEOMETPUYECKAs! TPOTrPECCHSL. 1 https://m.edso0.ru/863f8b56
Cymma OeckoHEe4HO yObIBaroIen
TeOMETPUUYECKOM Mporpeccuu
bu6mmoreka [JOK
64 PopMyJIa CIOKHBIX IPOLEHTOR ! https://m.edso0.ru/863f8b56
65 dopMyta CII0KHBIX TPOILIEHTOB 1 bubamorexa HOK
https://m.edso0.ru/863f8b56
O0001eHe, cHCTeMaTH3alMs bu6mmoreka [JOK
66 3HaHUH 3a Kypc anreOpbl U Hayal 1 https://m.edso0.ru/863f8b56
MaTeMaTuyeckoro anaiauza 10
KJacca
67 Wrorosasi KOHTpoJIbHAs paboTa 1
O06006meHue, cucreMaTu3amus bubnmoreka [JOK
68 3HAHUH 3a Kypc anreOpbl 1 Hava 1 https://m.edso0.ru/863f8b56
MareMaTuyeckoro aHaiauza 10
KJacca
OBIIEE KOJIMYECTBO YACOB I10 68

I[NPOI'PAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIM3A 11 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe N (ppoBbIe

N Tema ypoka Kout I Aara o0pa3oBaTe/bHbIE
/o Beero POJbHBIE PaAKTHUYECKHE u3ydenust P
padoThI padoThbI pecypchl
1 Crenensb ¢ panioOHAIbHBIM 1 bubnuoreka [JOK
oKa3aTesaeM https://m.edso0.ru/863f8b56
2 CBoiicTBa CTEIICHU 1 bubmorexa [TOK
https://m.edso0.ru/863f8b56
[IpeobOpa3zoBaHue BhIpaXKEHUH, bubnuoreka [JOK
3 COJIEpIKaIINX PallMOHAIbHBIE 1 https://m.edso0.ru/863f8b56
CTENEHU
[Ipeobpa3oBaHue BhIpaXKEHHH, bubnuoreka [IOK
4 COJICPIKAIINX PAIHOHATBHBIC 1 https://m.edso0.ru/863f8b56
CTENEHU
[IpeoOpazoBanue BhIpaXXKEHUH, bubnmoreka [JOK
5 COJEPIKAIIMX PallHOHAIbHBIE 1 https://m.eds00.ru/863f8b56
CTENEHU
6 [Toka3zaTenbHbIe ypaBHEHUS U 1 bubnuoreka [IOK
HepaBeHCTBa https://m.eds00.ru/863f8b56
v [TokazarenbHble ypaBHEHHUS U 1 bubnuoreka [TOK
HEPaBEHCTBA https://m.edso0.ru/863f8b56
8 [TokazarenbHble ypaBHEHHUS U 1 bubnuoreka [IOK
HEpaBEHCTBA https://m.edso0.ru/863f8b56
9 [TokazarenbHble ypaBHEHHUS U 1 bubnuoreka [IOK
HEpaBEHCTBA https://m.edso0.ru/863f8b56
10 IToka3aTenbHble ypaBHEHUS U 1 bubnuoreka [TOK
HEPaBEHCTBA https://m.edso0.ru/863f8b56
11 [TokazarenbHas GyHKIMS, €€ 1 bubnuoreka [TOK
cBOiicTBa M rpaduK https://m.edso0.ru/863f8b56
12 KonTponbhas padora no reme 1 1
"CTeneHb ¢ pallMOHAIBHBIM
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nokazareneM. IlokazarenbHas
¢ynkuus. [TokazaTenpHbIe
YpaBHEHMS U HepaBeHCTBA"

bubmoreka [JOK
13 Jlorapugwm urcra https://m.edsg).ru/863f8b56

Jecarnunblie 1 HATypaJbHbIE bubnuoreka [JOK
14 J0rapuQmbl https://m.edso0.ru/863f8b56

15 [Ipeobpa3oBanue BbIpaxKeHHH, bubnuoreka [IOK
COJIEPIKAIIHX JIOTapU()MBI https://m.edso0.ru/863f8b56

16 [IpeobOpa3zoBaHue BhIpaXKEHUH, bubnuoreka [JOK
COJIEpIKaIIHX JOorapudMbl https://m.edso0.ru/863f8b56

17 [IpeobOpa3zoBaHue BBIpaXKEHUH, bubmuoreka [JOK
COJIEpIKaIIHX JOorapudMbl https://m.edso0.ru/863f8b56

18 [IpeobOpazoBaHue BBIpaXKEHUH, bubmuorexa [JOK
COJIEpIKaIIHX JorapudMbl https://m.edso0.ru/863f8b56

19 Jlorapudmuueckue ypaBHEHUS U bubmuoreka [JOK
HEpaBEHCTBA https://m.edso0.ru/863f8b56

20 Jlorapudmuueckue ypaBHEHUS U bubmuoreka [JOK
HEpaBEHCTBA https://m.edso0.ru/863f8b56

21 Jlorapudmuueckue ypaBHEHHS U bubnuoreka [TOK
HEpaBEHCTBA https://m.edso0.ru/863f8b56

22 Jlorapudmuueckue ypaBHEHHS U bubnuoreka [TOK
HEPaBEHCTBA https://m.edso0.ru/863f8b56

23 Jlorapudmuueckast pyHKIus, e bubnuoreka [TOK
CBOICTBa M rpaduK https://m.edso0.ru/863f8b56

24 Jlorapudmuueckast pyHKIus, e bubnuoreka [TOK
cBOiicTBa M rpaduK https://m.edso0.ru/863f8b56

o5 Tpuronomerpuueckue QyHKINHU, UX bubmumoreka [IOK
CBOICTBa M rpaduKu https://m.edso0.ru/863f8b56

26 Tpuronomerpuueckue QyHKINHU, UX bubmumoreka [IOK
CBOMCTBA M rpaduKu https://m.edso0.ru/863f8b56

27 Tpuronomerpudeckue QyHKIHH, UX bubnmoreka [IOK
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CBOICTBA U TpaduKH

https://m.edso0.ru/863f8b56

28 Tpuronomerpuueckue QyHKIIUU, UX bubmuoreka [JOK
CBOICTBA U TpaduKH https://m.edso0.ru/863f8b56
29 [Tpumepsl TPUTOHOMETPUYECKHUX bubmuoreka [JOK
HEPaBEHCTB https://m.edso0.ru/863f8b56
30 IIpumMepsl TPUTOHOMETPUUECKHUX bubnuoreka [IOK
HEPABCHCTB https://m.edso0.ru/863f8b56
31 [IpuMepsl TPUTOHOMETPUUECKUX bubnuoreka [TOK
HEPaBEHCTB https://m.edso0.ru/863f8b56
32 [IpuMepsl TPUTOHOMETPUUECKUX bubnuoreka [TOK
HEPaBEHCTB https://m.edso0.ru/863f8b56
Kontponbnas pabora no reme
"Jlorapudmudeckas QyHKITHSL.
Jlorapudmuueckue ypaBHEHUS U
33 HepaBeHCTBa. T pUroHOMETpUYeCKHe
(YHKIIUU ¥ BX
rpaduxu. Tpuronomerpuueckue
HepaBeHcTBa"
bu6nuoreka [JOK
34 | Henpepbibiibie dymkuii https://m.eds00.ru/863f8b56
35 MeToa UHTEPBAIOB JIJIs PEIIEHUS bubnuoreka [JOK
HEPaBEHCTB https://m.edso0.ru/863f8b56
36 Meron HHTEpBAIOB AJIs PELLICHUSA bubnuoreka [TOK
HEPABCHCTB https://m.edso0.ru/863f8b56
bu6nuoreka [JOK
37 ITponsonmas pymKum https://m.eds00.ru/863f8b56
bubnuoreka [JOK
38 | Tlpouspomnas pymuui sy edso0 T/863fab56
39 I'eomerpuueckuii n puzndeckuit bubnuoreka [TOK
CMBICJI ITPOM3BOTHOM https://m.edso0.ru/863f8b56
40 I'eomerpuueckuii u pU3NIECKUi bubmuoreka ITOK

CMBICJT POU3BOIHOMN

https://m.eds00.ru/863f8b56
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HpOI/I3BOI[HBIe OJICMCHTAPHBIX

bubnuoreka [JOK

4 byHKIHT https://m.eds00.ru/863f8b56

42 [Ipou3sBoaHbIE 2IIEMEHTAPHBIX bubnuoreka [TOK
byHKIHT https://m.eds00.ru/863f8b56

43 [IpousBoaHas CyMMBl, bubmuoreka [TOK
MTPOM3BEACHUS, YACTHOTO () YHKITHIA https://m.edso0.ru/863f8b56

44 [IpousBogHas CyMMBl, bubmmoreka [JOK
MTPOM3BEACHUS, YACTHOTO () YHKITHIA https://m.edso0.ru/863f8b56

45 [IpousBogHas CyMMBl, bubmmoreka [JOK
MIPOM3BEACHUS, YACTHOTO () YHKITHIA https://m.edso0.ru/863f8b56
[IprMeHeHne Mpon3BOJHOM K bubmmoreka [JOK

46 HCCIIEIOBAaHMIO (DYHKIIMI Ha https://m.edso0.ru/863f8b56
MOHOTOHHOCTb U 3KCTPEMYMBI
[TpumeneHnne nporu3BOAHOMN K bubmuorexa [JOK

47 UCCIIeIOBaHUIO (PYHKIMIA Ha https://m.edso0.ru/863f8b56
MOHOTOHHOCTbH U IKCTPEMYMBI
[IpuMeHeHue pou3BOAHON K bubnuoreka [TOK

48 UCCIIeI0BaHUIO QYHKIUIT Ha https://m.edso0.ru/863f8b56
MOHOTOHHOCTbB U 3KCTPEMYMBI
[IprmMeHeHne nMpon3BOJHOM K bubnuoreka [IOK

49 UCCIIE0BaHUIO QYHKITHIA Ha https://m.eds00.ru/863f8b56
MOHOTOHHOCTb U IKCTPEMYMBI
Haxoxnenne HanOoIbIIero u bu6nuoreka [JOK

50 HAMMEHBIIETO 3HAYCHUS (PYHKIIMU HA https://m.edsoo.ru/863f8b56
OTpe3Ke
HaxosxieHre HanuOoJIbIIero u bubmuoreka IJOK

51 HAMMEHBIIIEr0 3HAYeHUS PYHKIIUU HA https://m.edso0.ru/863f8b56
OTpEe3Ke
Haxoxnenne HanOoOIbIIETo U bu6mmoreka [JOK

52 HAaUMEHBIIEro 3HaYeHUs (PYHKIIUHU Ha https://m.edso0.ru/863f8b56
OTpEe3Ke

53 HaxosieHne HauOoJIbIIero u bubmuoreka IJOK
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HAMMEHBIIIETO 3HAYCHUS PYHKIIUU HA
OTpE3Ke

https://m.edso0.ru/863f8b56

Haxoxnenue HanOoJIbIIETO U

bubnuoreka [JOK

54 HAUMEHBIIIETO 3HAYCHUS PYHKIIUU HA https://m.edso0.ru/863f8b56
OTpEe3Ke
Haxoxnenre HanOobIIero u bu6mmoreka [JOK
55 HAMMEHBIIIEr0 3HaYeHUS (PYHKIIMU Ha https://m.eds00.ru/863f8b56
OTpEe3Ke
[Ipumenenue mpou3BOJHOM IS bubnuoreka [JOK
HAXO0XJICHHUS HAWJTYUIIEro PeIIeHHs B https://m.edso0.ru/863f8b56
56 TIPUKJIATHBIX 3a7a49ax, JIs
OIpe/IeIICHUs] CKOPOCTH TpoIiecca,
3alaHHOT0 (hOpMYIIOH WK TpaduKOoM
KontposbHas padora 1mo teme
o7 "IIpousBoanas. [Ipumenenue
MPOU3BOAHON "
58 ITepBooOpaznas. Tabnuma bubmmoreka [TOK
epBOOOPA3HBIX https://m.edso0.ru/863f8b56
59 [lepBooOpaznas. Tabmuma bubmoreka [JOK
IEpPBOOOPa3HBIX https://m.edso0.ru/863f8b56
60 HHuTerpan, reoMeTpuyeCcKuii 1 bubnuoreka [IOK
(bu3MYeCcKuii CMBICI MHTErpaia https://m.edso0.ru/863f8b56
61 HHTerpan, reoMeTpudecKuil u bubnuoreka LIOK
(u3HYEeCKUil CMBICI MHTErpaia https://m.edso0.ru/863f8b56
62 HHTerpan, reoMeTpu4eCcKuil u bubnuoreka LIOK
(bu3MYEeCKUil CMBICI MHTErpaia https://m.edso0.ru/863f8b56
63 Brraucnenue uaTerpaia mo gpopmyse bubmuoreka [JOK
Herorona—JleiiOnuna https://m.edso0.ru/863f8b56
64 Brraucnenue uaTerpaia mo hpopmyse bubmuoreka [JOK
Herorona—JleiiOnumna https://m.edso0.ru/863f8b56
65 Brruncnenue unrerpana no gopmyne bubnuoreka [JOK

Herorona—JleiiOnumna

https://m.edso0.ru/863f8b56
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66 Brruucnenue nunTerpaina mno gopmyie bubmuoreka [TOK
Herorona—JleiibHuma https://m.eds00.ru/863f8b56
67 Cucrembl TMHEWHBIX YpaBHEHUN EH6H_HOTeKa LOK
ttps.//m.edsoo.ru/863f8b56
68 CucTeMbl TMHEHHBIX YpaBHEHHH EH@I_HOTeKa HOK
ttps://m.edsoo.ru/863f8b56
Pemenne npukiagHeIx 3a1a4 C bubmmoreka [JOK
69 IIOMOIIBIO CUCTEMBI TUHENHBIX https://m.edso00.ru/863f8b56
yYpaBHEHUH
Pemenue npukinaaHbix 3aaa4 c bubnuoreka [JOK
70 IIOMOIIBI0 CUCTEMBI TUHEHHBIX https://m.edso0.ru/863f8b56
ypaBHEHU I
CucreMbl U COBOKYITHOCTH LIEJIBIX, bubnuoreka [IOK
71 palMOHATIBLHBIX, HPPAIIMOHATIBHBIX, https://m.edso0.ru/863f8b56
MOKa3aTeNbHbIX, Jorapu(PMUIECcKux
ypaBHEHUH U HEPABEHCTB
CucTeMbl U COBOKYITHOCTH IENBIX, bu6mmoreka [JOK
72 paLMOHAIbHBIX, UPPALMOHAIBHBIX, https://m.edso0.ru/863f8b56
MOKa3aTeIbHBIX, JIOTapU(HMUIECKUX
ypaBHEHUI U HEPABEHCTB
Cucrembl U COBOKYITHOCTH LEJNBIX, bubnuoreka [IOK
73 palMoOHaIBHBIX, HPPAIIMOHAIBHBIX, https://m.edso0.ru/863f8b56
MOKa3aTeIbHbIX, JIOrapu(HMUIECKUX
ypaBHEHHUH U HEPABEHCTRB
Cucrembl 1 COBOKYITHOCTH LIEIBIX, bubmuoreka ITOK
74 palMOHABHBIX, HPPAIIMOHAIBHBIX, https://m.edso0.ru/863f8b56
MOKa3aTeNbHBIX, JIOrapu(PMUIECKUX
YPaBHEHUM U HEPABEHCTB
75 Hcnons3oBanue rpadukoB GyHKIHI bubnuoreka [IOK
JUIsl pELICHUs] YPaBHEHHUN M CUCTEM https://m.edso0.ru/863f8b56
76 Hcnonb3oBanue rpadukoB GpyHKIUI bubnuoreka [TOK

JUIsl peIlIeHUs] YpaBHEHUM U CUCTEM

https://m.eds00.ru/863f8b56
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[IpuMeHeHne ypaBHEHUHN, CUCTEM U
HEPaBEHCTB K PELICHUIO

bubmuoreka [JOK
https://m.eds00.ru/863f8b56

77 MaTeMaTH4YeCKUX 3a1a4 1 3a7a4 U3
pa3JInYHbBIX 00JIACTEeH HAYKU U
peaJIbHOM KU3HU
KontposbHas padora mo reme
78 "HTerpai u ero npuMeHeHusl.
Cucrembl ypaBHeHHI"
79 HarypanbHble u 1ienble uncia B bubnuoreka [IOK
3aJa4ax M3 peajbHOM KU3HH https://m.eds00.ru/863f8b56
80 HarypaneHble u nenelie yncina B bubnuoreka [IOK
3aJa4ax M3 peajbHOM KU3HH https://m.eds00.ru/863f8b56
81 HarypaneHble u nenblie yncina B bubnuoreka [IOK
3aJa4ax U3 peajbHOM KU3HH https://m.edso0.ru/863f8b56
82 [Ipu3Haku JETMMOCTH IENIBIX YHCEIT bubmnorexa LIOK
https://m.edso0.ru/863f8b56
83 [Ipu3Haku JETMMOCTH IEJIBIX YHCEIT bubmmorexa LIOK
https://m.edso0.ru/863f8b56
84 [Tpu3HaKK JETUMOCTH TEIBIX YUCEI bubmorexa HOK
https://m.edso0.ru/863f8b56
85 [ToBTOpEHME, 0000IICHHE, bubnuoreka [JOK
CHUCTEMAaTU3alKs 3HAHUH. Y paBHCHHS https://m.eds00.ru/863f8b56
86 [ToBTOpenue, o6obIIEHME, bu6nuoreka [JOK
CHCTEMATU3allUsl 3HAHWA. Y paBHCHHSI https://m.edso0.ru/863f8b56
87 [ToBTOpenue, 06001IIEHME, bu6nuoreka [JOK
CHCTEMATU3allUs 3HAHWIA. Y paBHEHHSI https://m.edso0.ru/863f8b56
88 [ToBTOpenue, o6obIICHME, bubnuoreka [JOK
CHCTEMATH3allMsl 3HAHHWIA. Y paBHCHHSI https://m.edso0.ru/863f8b56
89 [ToBTOpenue, o6obIICHME, bubnuoreka [JOK
cHCTeMaTH3allus 3HaHUi. Y paBHEHUS https://m.edso0.ru/863f8b56
90 [ToBTOpenwue, 0600IICHME, bubnuoreka IJOK

CHCTEMaTH3allysl 3HAHWI. Y paBHECHUS

https://m.eds00.ru/863f8b56
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[ToBTOpenwue, o6odIIEHME,

bubnuoreka [JOK

91 CUCTEMATH3AIMs 3HAHUH. https://m.eds00.ru/863f8b56
HepasenctBa
[ToBTOpenwue, 0600mIcHME, bubmuoreka [JOK

92 CHCTEMATU3ALNS 3HAHUI. https://m.eds00.ru/863f8b56
Hepasenctpa
[ToBTOpEHME, 0000IICHHE, bubnuoreka [JOK

93 CUCTEMATH3ALM 3HAHUH. https://m.edso00.ru/863f8b56
HepaseHnctBa
[ToBTOpenwue, 0600IICHME, bubmuoreka [JOK

94 CHCTEMATHU3ALNS 3HAHWI. https://m.eds00.ru/863f8b56
Hepagenctpa
[ToBTOpenue, 0600IICHHE, bu6mmoreka [JOK

95 cucrteMaru3anus 3HaHuil. CucTeMbl https://m.edso00.ru/863f8b56
ypaBHEHU I
[ToBTOpenue, 06001IEHNE, bubnuoreka [JOK

96 cucreMaTu3anys 3HaHui. CUCTEMBI https://m.edso00.ru/863f8b56
YpaBHEHUH

97 [ToBTOpenwue, 0600mIcHME, bubmuoreka [JOK
cucTeMaTu3anus 3HaHui. O yHKIHH https://m.eds00.ru/863f8b56

98 [ToBTOpenue, 0600IICHHE, bu6mmoreka [JOK
cucTeMaTu3anus 3HaHuin. O yHKIHH https://m.eds00.ru/863f8b56

99 HroroBasi KoHTpobHAs paboTa

100 Htorosast KOHTposIbHasi paboTa
O06o0meHune, CuCTeMaTH3 Al bubmuoreka [JOK

101 3HaHMI 32 KypC ajareOpbl 1 Hayal https://m.edsoo.ru/863f8b56
MaTeMaTudeckoro aHainnsa 10-11
KJIACCOB
O0001eHne, cHCTEeMaTH3alHs bu6mmoreka [JOK

102 3HaHUH 3a Kypc anreOpbl ¥ Hayail https://m.edso0.ru/863f8b56

mareMaTudeckoro anaiania 10-11
KJIaCCOB
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OBIIEE KOJIMYECTBO YACOB I1O
[NPOI'PAMME

102
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TEMATHYECKOE INTAHUPOBAHHUE T'EOMETPHSA 10 KJIACC

KosnyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMporpaMmbIl Bcero Konrpoapipie | Tpakrieckue o0pa3oBaTesIbHbIE
padoTbI padoThI pecypesi
1 BBejieHne B CTEpEOMETPHIO 10
2 [IpsiMble U TIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapamiebHOCTh MPSMBIX U TUIOCKOCTEH
3 HepHeHI[I/ny.H}IpHOCTB TPSIMBIX U 12
TUTOCKOCTEH
4 Yrabl MEXAY NPSIMBIMU U TNIOCKOCTSIMU 10 1
5 MHoOrorpaHHuKu 11 1
6 OO0BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHMS], pACCTOSIHUS U YIJIbI 4 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
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TEMATHYECKOE INTAHUPOBAHHUE 'EOMETPHA 11 KJIACC

KoauyecTBo yacoB DJIEeKTPOHHbBIE
. HaumeHoBaHuUe pa3aesioB U TeM (undposbie)
Ne i/ OpOrpaMMEI Beero KOﬁHTpOJIbHLIe HpﬁaKTI/I‘leCKI/Ie 0Bpa3oBATEbHBIE
padoThI padoThI pecype
1 Tena Bparenust 12
2 OOBEMBI TET 5 1
3 BekTopbl 1 KOOpAMHATHI B MPOCTPAHCTBE 10 1
4 [ToBTOpenue, 0600IICHME, 7 1
CUCTEeMaTHU3allus 3HAaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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ITIOYPOYHOE IIVTAHUPOBAHUE I'EOMETPHUS 10 KIIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe N (ppoBbIe

Ne JlaTa
/o Tema Ypoka Beero KOHTpOJILHbIe HpaRanecmle u3ydenust 05p330BaTeJIbeIe
padoThI padoThbI pecypchl

OCHOBHBIE TTOHATHS bubnuoreka [JOK
CTEPEOMETPHUH: TOUKA, IpsAMasi, https://m.edso0.ru/863f8b56
IJIOCKOCTB, POCTPAHCTBO.

1 [IpaBuna n3obpaxenus Ha 1
PUCYHKAX: U300pakeHUs
IIJIOCKOCTEM, MapajuIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka
[TonsTHs: nepecexaroirecs bubnuoreka [IOK

2 IUIOCKOCTH, IIEPECEKAIOIINECS 1 https://m.eds00.ru/863f8b56
npsiMasi M IMI0CKOCTh
IlonsiThst: mepecekaronuecs bubnuoreka [IOK

3 TUIOCKOCTH, MTEPECEKAIOLIHECs 1 https://m.edso0.ru/863f8b56
npsiMasi ¥ TIIOCKOCTh
3HaKOMCTBO C MHOTOTpaHHUKaMH, bubnuoreka [JOK

4 H300pakeHHEe MHOIMOIPAaHHUKOB Ha 1 https://m.edso0.ru/863f8b56
pPHUCYHKaX, Ha IPOEKIIMOHHBIX
gepTekax
HauanbHble cBefeHus o Ky0e u bubnuoreka [TOK

5 nMpamuzie, UX pa3BEPTKH U 1 https://m.edsoo.ru/863f8b56
monenu. CeueHus
MHOT'OTPaHHHUKOB
HauanwpHbie cBeienus o kyoe u bu6nmoreka [JOK

6 NUpaMUIe, UX pa3BEPTKU U 1 https://m.edso0.ru/863f8b56
mojenu. CeueHus
MHOTOTPaHHHKOB

7 [ToHsiTHE 006 aKCHOMATHYECKOM 1 bu6mmoreka [JOK

IMOCTPOCHHHN CTCPCOMCTPUHN

https://m.eds00.ru/863f8b56
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AKCUOMBbI CTCPCOMCTPUN U
CICACTBUA U3 HUX

TTousaTre 00 aKCMOMATUYECKOM
MTOCTPOCHUHU CTEPEOMETPHH

bubnmoreka [IOK
https://m.eds00.ru/863f8b56

8 AKCHOMBI CTEpPEOMETPUH U
CIIEICTBUS U3 HUX
[ToHsiTHE 00 aKCHOMATHYECKOM bubmuoreka [JOK
9 MOCTPOCHHUU CTEPEOMETPUH https://m.edso0.ru/863f8b56
aKCHOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX
[ToHsiTHE 00 aKCHOMATHYECKOM bu6mmoreka [JOK
10 [TOCTPOCHHUH CTEPEOMETPHUH: https://m.edsoo.ru/863f8b56
aKCHUOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX
B3anMHOe pacnionokeHue npsMbIX bubmmoreka [TOK
11 B IIPOCTPAHCTBE: https://m.edsoo.ru/863f8b56
[EPECEKAIOIIMNECS], TApATIIETbHbIE
U CKpELMBAIOIINECS TIPSIMbIE
[TapamienbHOCTb NPAMBIX U bubnuoreka [TOK
TUIOCKOCTEH B MIPOCTPAHCTBE:! https://m.edso0.ru/863f8b56
12 rapajuieiabHbIE NIPSMBIE B
MIPOCTPAHCTBE; MapauIeIbHOCTh
TPEX TPSIMBIX
[TapamienbHOCTb NPAMBIX U bubnuoreka [TOK
13 TUIOCKOCTEH B MPOCTPAHCTBE:! https://m.edsoo.ru/863f8b56
[TapannensHOCTH IPAMON U
MIJIOCKOCTH
14 VYribl ¢ coHanpaBieHHBIMU bubmuoreka [JOK
CTOpPOHAMH https://m.edso0.ru/863f8b56
15 VYron Mexay nNpsMbIMHU B bubmuoreka [JOK
MIPOCTPAHCTBE https://m.edso0.ru/863f8b56
16 Yron Mexay npssMbIMHU B bu6nuoreka [JOK

IIPOCTPAHCTBE

https://m.eds00.ru/863f8b56
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[TapannenpHOCTh NIIOCKOCTEM:

bubnuoreka [JOK

17 napajuieNibHbIC TUIOCKOCTH https://m.edso0.ru/863f8b56
18 CaolicTBa napaienbHbIX bubnuoreka [TOK
IJIOCKOCTEH https://m.eds00.ru/863f8b56
IIpocreiimne NpoCTpaHCTBEHHBIE bubmuoreka [TOK
19 (GUrypbl Ha MJIOCKOCTH: TETPAdIP, https://m.edso0.ru/863f8b56
KyO, apajuieenumnes
20 [TocTpoenue ceueHuit bubmorexa [TOK
https://m.eds00.ru/863f8b56
21 [TocTpoenue ceueHunii bubamorexa HOK
https://m.eds00.ru/863f80b56
KonTtponbhas pabora 1o reme
22 "ITpsiMble ¥ TIOCKOCTH B
npoctpancTse. [lapamiensHocTh
MPSMBIX U IUIOCKOCTEM"
[lepnenauKynsapHOCTb NPSAMON U bubmoreka [JOK
23 IUIOCKOCTH: TIEPIIEHIUKYISPHBIE https://m.edso0.ru/863f8b56
IpsIMbIe B IPOCTPAHCTBE
24 [Ipsimbie mapannenbHble U bubmuoreka [JOK
MEPICHIUKYIISPHBIC K MJIOCKOCTH https://m.edso0.ru/863f8b56
o5 IIpsimMble mapaniensHble U bubnuoreka [IOK
MEPICHIUKYIISPHBIC K MJIOCKOCTH https://m.edso0.ru/863f8b56
26 [Ipu3Hak nepnesauKyJIspHOCTH bubnuoreka [TOK
MPSIMOM U TUIOCKOCTH https://m.edso0.ru/863f8b56
27 [Ipu3Hak nepnesauKyIspHOCTH bubnuoreka [TOK
MPSIMOM U TUTOCKOCTH https://m.edso0.ru/863f8b56
28 Teopema o npsmoit bubnuoreka [TOK
MEPIECHANKYIIPHOMN MJIOCKOCTH https://m.edso0.ru/863f8b56
29 Teopema o npsmoit bubnuoreka [TOK
MEPICHIUKYIISIPHOM TIOCKOCTH https://m.edso0.ru/863f8b56
30 Teopema o npsmoit bubmuoreka ITOK

MEPIESHANKYISIPHON TIJIOCKOCTH

https://m.eds00.ru/863f8b56
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[leprienAUKYISIp ¥ HAKJIIOHHBIE!
paccTosiHuE OT TOYKHU A0

bubmuoreka [JOK
https://m.eds00.ru/863f8b56

31 MJIOCKOCTH, PACCTOSTHUE OT MPSAMOit
JI0 TUIOCKOCTH
[TepnienauKymnsip ¥ HaKJIOHHBIE: bubmuoreka [JOK
30 paccTosiHue OT TOYKHU A0 https://m.edso0.ru/863f8b56
IJIOCKOCTH, PACCTOSTHUE OT MPSMO
JI0 TUIOCKOCTH
[lepnenuKynsp 1 HAKJIOHHBIE: bubnuoreka [IOK
33 paccTossHuE OT TOYKH J0 https://m.eds00.ru/863f8b56
IIJIOCKOCTH, PAaCCTOSTHUE OT MPAMOM
JI0 TUIOCKOCTH
[leprieHAUKYISp U HAKIIOHHBIE: bubmuoreka [IOK
34 paccTosiHUE OT TOYKH 10 https://m.eds00.ru/863f8b56
TJIOCKOCTH, PACCTOSTHUE OT MPSAMOit
JI0 TUIOCKOCTH
35 VYriasl B IPOCTPAHCTBE: Yol bubnuoreka [IOK
MEXKY IPSIMOM U TIOCKOCTHIO https://m.edso0.ru/863f8b56
36 JIByrpaHHbIi yroi, JMHEHHBINA bubnuoreka [TOK
yroJl IBYTPaHHOTO yIiia https://m.edso0.ru/863f8b56
37 JIByrpaHHbIi yroi, JMHEHHBINA bubnuoreka [TOK
yroJl IBYTPaHHOTO yIiia https://m.edso0.ru/863f8b56
[leprieHIUKYISPHOCTD bubnuoreka [TOK
38 TUIOCKOCTEH : TPU3HAK https://m.edso0.ru/863f8b56
MEePIEeHIUKYIIIPHOCTHU JABYX
IIJIOCKOCTEN
[leprieHAUKYISAPHOCTH bubnuoreka [IOK
39 TUIOCKOCTEH: TPHU3HAK https://m.edso0.ru/863f8b56
MEePIEeHIUKYIIPHOCTHU JABYX
IIJIOCKOCTEN
[leprieHIUKYISPHOCTH bubnuoreka [IOK
40 IUIOCKOCTEH : TPU3HAK https://m.edso0.ru/863f8b56

MEPIECHANKYISIPHOCTH JBYX
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IJIOCKOCTEN

41 Teopema 0 TpEX nepreHIuKyIsApax bubmmorexa LIOK
https://m.eds00.ru/863f80b56
42 Teopema 0 TpEX NnepreHaAnKyIIpax bubmorexa HOK
https://m.eds00.ru/863f8b56
43 Teopema o Tp€X MmepneHIUKyIsIpax bubmmorexa LIOK
https://m.eds00.ru/863f8b56
Kontponbnas pabota mo remam
44 "IlepneH IUKYISIPHOCTD MPSIMBIX U
miockocte" u "YTribl MeXIy
MPSIMBIMU U TUIOCKOCTSAMHU"
[ToHsiTHE MHOTOTpaHHUKA, bubmuoreka [JOK
OCHOBHBIE AJIEMEHTHI https://m.edso0.ru/863f8b56
45 MHOI'OI'PAaHHUKA, BBITYKIIbIE U
HEBBINYKITbIe MHOT OTPaHHUKH;
pa3BépTKa MHOTOIpPaHHUKA
[Ipu3ma: n-yroapHasi npu3ma; bubmuoreka [JOK
I'paHU U OCHOBAHUS MPU3MBL; https://m.edso0.ru/863f8b56
46 npsiMasi U HaKJIOHHAsl IPU3MBI;
OOKOBas U MOJHAs TOBEPXHOCTh
MIPU3MBI
[Tapannenenunen, bu6nmoreka [JOK
47 MPSIMOYTOJIbHBIN Mapasiesenune https://m.edsoo.ru/863f8b56
U €ro CBOMCTBA
[Iupamua: n-yroapHas nupamMua, bubmuoreka ITOK
IpaHy ¥ OCHOBAHHE TTUPAMU/IBL; https://m.edso0.ru/863f8b56
48 OOKOBas M TMOJTHAs TOBEPXHOCTh
MUPAMU/IbI; IPABUIIbHAS U
yceu€HHas nupaMuaa
IIpaBUIbHBIE MHOTOTPAaHHUKH: bubmuoreka [IOK
49 MOHSITHE MPABUIBHOTO https://m.edsoo.ru/863f8b56

MHOI'OIrpaHHHUKa; IIpaBHUJIbHAA
IIpHU3Ma U IIpaBHUJIbHAA IIKMpaMuaa,
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MpaBUJIbHAS TPEYTObHAS
NAPaMUJIA U TIPABUIIbHBIN
TeTpadIp; Kyo

[IpencraBnenue o mpaBUIbHBIX

bubmuoreka [JOK

50 MHOT'OIpaHHHMKAX: OKTadJIp, https://m.edso0.ru/863f8b56
JI0JIEKa’Ip U UKOCAIP.
CummeTpust B IPOCTPAHCTBE: bubnuoreka [IOK
CHMMETpPHSI OTHOCHTEIILHO TOYKH, https://m.edso0.ru/863f8b56
51 MPSIMOM, TNIOCKOCTH. DJIEMEHTHI
CUMMETPHUU B UpaMUIaX,
napajuieNienuneaax, npaBuiIbHbIX
MHOTOTPaHHHKAX
Brrunciaenue 31eMEHTOB Bbubnuoreka [JOK
52 MHOTOTPaHHHUKOB: pEopa, https://m.edsoo.ru/863f8b56
JIMaroHasu, yribl
[Tmomaas 60KOBOM MOBEPXHOCTH H bubmuorexa [JOK
IIOJTHOM IMOBEPXHOCTH MIPSIMOM https://m.edso0.ru/863f8b56
53 MPU3MBI, TUIOMIAh OCHOBAHUH,
Teopema 0 OOKOBOI MOBEPXHOCTH
NPSIMOU IIPU3MBI
[Tmomaas 60KOBOM MOBEPXHOCTH H bu6mmoreka [JOK
MOBEPXHOCTH TPABHILHOM https://m.edsoo0.ru/863f8b56
54 MUPAMUBL, TEOPEMA O TIOLIAAN
OOKOBOI MOBEPXHOCTH YCEUEHHOM
TIAPAMHU/IBI
55 KonTtponbhas pabora 1o reme
"MHororpaHHuku"
. bubnuoreka [IOK
56 Tomstue 00 00néMe https://m.edsg).ru/863f8b56
N bu6nmoreka [JOK
> OOBEM mupavu /b https://m.edso0.ru/863f8b56
58 O0BEM TUpaMuIbI bubmmorexa LIOK

https://m.eds00.ru/863f8b56
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bubnuoreka [JOK

59 OOnEM mupamm LI ! https://m.eds00.ru/863f80b56
" bubnmoreka [IOK
60 OOBEM mupavm/Ip: ! https://m.edso0.ru/863f80b56
" bubnmoreka [IOK
61 OObEM npH3MEI ! https://m.edso0.ru/863f8b56
N bubnmoreka [JOK
62 O0bem npusvbI L https://m.eds00.u/863f8b56
N bubnmoreka [JOK
63 OOBEM mpH3MEI ! https://m.edso0.ru/863f8b56
64 KonTponbhas pabora no reme 1
"OO0BEMBI MHOTOTPAaHHUKOB"
[ToBTOpenue, 0600ImIEeHNE bubmmoreka [JOK
65 CHCTEMATHU3ALNS 3HAHUIM. 1 https://m.eds00.ru/863f8b56
[TocTtpoenue ceueHuii B
MHOTOTPaHHHKE
[ToBTOpenwue, 0600IICHIE bubnuoreka [JOK
CUCTEMATH3ALUs 3HAHUMN. https://m.edso00.ru/863f8b56
Brruucnenue paccTossHUN: MEXIY
66 JIBYMsI TOYKaMH, OT TOYKH J10 1
MPSAMOM, OT TOYKH JI0 TIIOCKOCTH,
MEXy CKPELIUBAIOLUMUCS
MPSIMBIMU
67 HtoroBast KoHTposbHas paboTa 1
[ToBTOpeHue, 00600IIEHE
CUCTEeMaTH3alus 3HAHUH.
Brluucnenue yrios: Mexy
68 CKPEIIMBAOIIIUMHUCS TTPSIMBIMH, 1
MEXy MPSMOM U MIIOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YTIIOB MEXIY
TJIOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I1O 68
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IHOYPOYHOE INIJTAHUPOBAHMUE 'EOMETPHUS 11 KJTACC

KoaunuyecTBO 9acoB

DJIeKTpOHHbIe N (ppoBbIe

Nen/m | Tema ypoka KonTtpoabnbie | IlpakTHueckue Aara o0pa3oBaTe/bHbIE
Bcero U3y4YeHHUd
padoThI padoThbI pecypchl
Cdepa u map: HeHTp, paaunyc, bubnuoreka [JOK
1 JMaMeTp; TUIOMIAb TOBEPXHOCTH 1 https://m.eds00.ru/863f8b56
cdepsl
B3anMHoe pacronoxkenue chepbl bubnuoreka [IOK
5 U IIJIOCKOCTH; KacaTenbHas 1 https://m.edso00.ru/863f8b56
MIJIOCKOCTH K cepe; TIIOIIaab
chepsl
3 N3o6pakenne cdepsl, mapa Ha 1 bubmuoreka [JOK
wiockocTH. CeyeHus mmapa https://m.edso0.ru/863f8b56
[unuHagpudeckas MOBEPXHOCTD, bubmuoreka [JOK
4 00pa3yroIne UIHHIPHIECKOI 1 https://m.edso0.ru/863f8b56
MOBEPXHOCTH, OCh
ITWJIAHJIPUYIECKON MTOBEPXHOCTH
[{unmuHap: ocHOBaHUS U OOKOBasI bubmoreka [JOK
5 IOBEPXHOCTH, 0Opa3yromias u 1 https://m.edso0.ru/863f8b56
0Ch; IIJI0IIA 5 OOKOBOM M IIOIHOI
MTOBEPXHOCTH
N300paxenne NUIUHApPA HA bubnuoreka [JOK
IUIOCKOCTH. Pa3BEépTKa MUIHHpA. https://m.edso0.ru/863f8b56
5 Ceuenus HUIMHIPA 1
(TTOCKOCTRIO, TAPATUIETFHON WITH
MEPIEHIUKYIIAPHON OCH
LAJIMH]IPA)
Konnueckast noBepxXHOCTB, bubnuoreka [IOK
7 o0pasyrolre KOHHYECKON 1 https://m.edso0.ru/863f8b56
MOBEPXHOCTH, OCh M BEpPIINHA
KOHHYECKOW MOBEPXHOCTH
8 Konyc: ocHOBaHHE U BEpIIUHA, 1 bubnuoreka [JOK
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o0pa3yrolas U 0ch; MI0MAAb
OOKOBOI U TTOJTHOM MOBEPXHOCTHU

https://m.edso0.ru/863f8b56

Y ceu€HHBIN KOHYC: 00pa3yromue

bubmuoreka [JOK

9 ¥ BBICOTA; OCHOBaHUS ¥ OOKOBast https://m.edso00.ru/863f8b56
MOBEPXHOCTh
N3o6pakenne koHyca Ha bubnuoreka [JOK
wiockocTu. Pa3Béprka KoHyca. https://m.edsoo.ru/863f8b56

10 Ceuenust Komyca (TITOCKOCTEIO,
napajuieIbHOM OCHOBAHUIO, U
MJIOCKOCTBIO, MPOXOAAIIEH uepe3
BEPIIHHY)

11 KoMOuHanust Ten BpareHus u bu6nuoreka [JOK
MHOT'OI'DaHHHKOB https://m.edso0.ru/863f8b56
MHororpaHHuK, ONMCAHHBIN bubnuoreka [IOK

12 oKkoIo cdepsl; chepa, BIUCAHHAS https://m.edso0.ru/863f8b56
B MHOTOT'PAHHHK HJTH B TEIIO
BpallleHUs

13 [Tousarue 06 00bEMe. OCHOBHBIC bu6mmoreka [JOK
CBOICTBa 0OBEMOB TET https://m.edso0.ru/863f8b56

N bu6nmoreka [JOK
14 OOBEM M Ipa, KOHyCa https://m.edso0.ru/863f8b56
" bubmuoreka [JOK

15 OOLEM mapa u moman: cheprt https://m.edsgn.ru/863f8b56
[TomoOHBIC TEa B TPOCTPAHCTBE. bubnuoreka [IOK

16 COOTHOIIICHHUS MEKTY https://m.edso0.ru/863f8b56
TUTOMIA/IIMU TTIOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TENI
KonTtponbHas pabora o remam

17 "Temna Bpamenus" u "OObeMbl
Ten"

18 BekTop Ha IIJIOCKOCTH U B bubnuoreka [TOK

IIPOCTPAHCTBE

https://m.eds00.ru/863f8b56
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CrnoXeHHE U BIUNTAHHE

bubnuoreka [JOK

19 BEKTOPOB https://m.edso0.ru/863f8b56
20 YMHO)K€EHHE BEKTOpa Ha YUCIIO buommorexa LIOK
https://m.eds00.ru/863f8b56

Pasnoxenue BekTopa 1o Tpém bubmuoreka [TOK

21 HEKOMILIAHAPHBIM BEKTOPaM. https://m.edso0.ru/863f8b56
[TpaBusO napauienenuneaa
Pemenne 3agay, CBSI3aHHBIX C bu6mmoreka [JOK

22 PUMEHCHHEM TIPABUII JEHCTBUI https://m.edso0.ru/863f8b56
C BEKTOpPaMH
IIpssMoyrosbHas cucrema bubnuoreka [TOK
KOOPJIMHAT B TIPOCTPAHCTBE. https://m.edso0.ru/863f8b56

23 Koopaunate! BexTopa.
[Tpocreiimue 3a1a4uu B
KOOpAMHATax
Yron Mexay BEKTOpaMH. bubnuoreka [TOK

24 CkaisipHOe IPOU3BEICHUE https://m.edsoo.ru/863f8b56
BEKTOPOB

o5 Beruucnenue yriioB Mexay bubmoreka [JOK
IPSIMBIMH U TUIOCKOCTSIMU https://m.edso0.ru/863f8b56
KoopimHaTHO-BEKTOPHBIN METOT bubnuoreka [IOK

26 [IPH PELICHUH T€OMETPUIECKUX https://m.edso0.ru/863f8b56
3aj1a4
KontponbHas pabora 1o reme

27 "BeKTOopbl U KOOPANHATHI B
npocTpaHcTre"
IToBTOpenue, o0o0LIEHNE 1 bubmmoreka [JOK

28 CHCTeMaTH3alus 3HAHUH. https://m.edsoo.ru/863f8b56
OcHoBHbIe GUTYPHI, HaKTHI,
TEOpEeMbI Kypca INIaHUMETPHH

29 [ToBTOpenue, 0600IICHHE U bubnuoreka [JOK

CUCTEMAaTH3aUd 3HAHUN.

https://m.eds00.ru/863f8b56
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OcHoBHBIE QUTYpPHI, (PaAKTHI,
TEOpEMbI Kypca INIaHUMETPHH

30

[ToBTOpenwue, 0600IICHIE U
CHCTEMAaTH3allKs 3HaHUH. 3a1a4un
IJITAHUMETPUHU U METOJIBI UX
pelIcHUs

bubnmoreka [IOK
https://m.eds00.ru/863f8b56

31

[ToBTOpEHME, 000OIICHHE U
CHCTEMATH3allN 3HaHUH. 3amaun
TUTAHAMETPUH H METOJTBI UX
peleHus

bubmuoreka [JOK
https://m.edso0.ru/863f8b56

32

[ToBTOpEeHue, 0600MICHHE 1
cHCTeMaTH3alus 3HaHUH.
OcHoBHBIE QUTYPHI, PAKTHI,
TEOPEMBI Kypca CTepEOMETPUH

bu6mmoreka [JOK
https://m.eds00.ru/863f8b56

33

HToroBasi KOHTpOJIbHAs paboTa

34

[ToBTOpenue, 0600IICHHE U
cHUcTeMaTU3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I1O
[NPOI'PAMME

34
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HOYPOYHOE INTAHUPOBAHUME BEPOATHOCTDb U CTATUCTHUKA

10 KVIACC

Ne n/m

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTpoJbnblie
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3y4YeHH s

DJIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

HpeI[CTaBJICHI/IC JaHHBIX C IIOMOIIBIO
TaOJIHI] M TUarpaMm

Cpennee apudmernyeckoe, MeHana,
HauOoJIbIIIee U HAUMEHbIIIEee 3HAYCHUS,
pa3max, AMCHepcHsi, CTAaHIapTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOpOB

Cpennee apudmernyeckoe, Merana,
HauOOJIbIIIee M HANMEHBIIEe 3HAUCHUS,
pa3Max, JUCIepCusi, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOpOB

Cpennee apudmernyeckoe, Meauana,
HauOOoJbIIee M HAUMEHBIIIEEe 3HAUCHUS,
pasmax, TUCIIepCHs, CTAaHIAPTHOE
OTKJIOHEHHE YHCIIOBBIX HA0OpOB

CnyyaifHble SKCIIEPUMEHTHI (OIBITHI) U
clly4yaiiHble COOBITUS. DIeMEHTapHbIE
COOBITHS (MCXOJIBI)

BeposatHocTh ciydyaitHOro COOBITHS.
BeposTHOCTH COOBITHII B ONBITAX C
PAaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMU

BeposiTHOCTh CitydaitHOTO COOBITHS.
[IpakTnueckas pabota

Omnepanuu Haj COOBITUSIMH:
nepecedeHne, 00beAMHEHUE COOBITUH,
MIPOTUBOIIOI0KHBIE COOBITHS.

10¢



Juarpammsl Dilsiepa

Omnepariuu Ha/i COOBITHUSIMH
nepecedeHne, 00bEAMHEHNE COOBITUH,

9 IIPOTUBOIOIO0XKHBIE COOBITHSL. !
Juarpammsbl Ditnepa
10 dopMyita CII0KEHHS BEPOSITHOCTEH 1
VYcioBHas BEPOATHOCTb. Y MHOXEHHE
11 BeposTHOCTEH. [lepeBo ciydaitHOro 1
JKCIIEPUMEHTA
VYcnoBHast BEpOSATHOCTh. Y MHOKEHUE
12 BeposATHOCTEN. JlepeBo ciydaliHOro 1
9KCIIEPUMEHTA
VYcioBHas BEPOATHOCTb. Y MHOXKEHHE
13 BeposiTHOCTEN. [lepeBo ciydaitHOro 1
SKCIIEPUMEHTa
14 @opmyJia MOTHON BEPOATHOCTH 1
15 dopMyiia MOIHONU BEPOSITHOCTH 1
16 ®opMyiia MOITHONW BEPOSATHOCTH. 1
HesaBucumebie coObITHS
17 KontponbHas pabora 1
18 KoMOuHaTopHOE TPaBUI0 YMHOKECHHS 1
19 [lepecTanoBku ¥ (pakTopUal 1
20 Uwucno couetanuit 1
21 Tpeyronpnuxk Ilackansa. @opmyna 1
6unoma HproToHa
bunapHbIii ci1y4alHBII ONBIT
(ucnbITaHue), ycrex U Heyaya.
22 HesaBucumelie ucneiranus. Cepust 1
HE3aBHCHUMBIX UCIIBITAHUHN 70 TIEPBOTO
ycrexa
23 Cepuist HE3aBUCUMBIX HCIIBITAHHUA 1

bepnynnu




Cepml HE3aBUCHMBIX MCIIBITAHHUH.

24 [TpakTuyeckas pabora ¢ 1
WCTIOJIb30BaHMEM AJIEKTPOHHBIX TAOJIHII

25 CaydaiiHasi BeTHYMHA 1

26 Pacnipenenenue BeposSTHOCTEM. 1
Junarpamma pacnpeiesieHus

27 CymMa u ipou3BeIeHHE CITy4alHbIX 1
BEJINYHH

28 CymMa u ipou3BeIeHHE CITy4alHbIX 1
BEJIMYUH
[Ipumepsl pacipeieneHuii, B TOM

29 YHUCJIe TEOMETPUUYECKOE U 1
OMHOMHAIILHOE
[Ipumepsl pactipeneneHuii, B ToM

30 YHCIIe TeOMETPHUECKOE U 1
OMHOMHUAIbHOE

31 [ToBTOpeEHwUe, 0606H.I€HI/IVG u 1
CHCTEMaTH3alns 3HAHUH

39 [ToBTOpeHwue, O6O6IJ_I€HI/IUG u 1
CHCTEMATH3allnsl 3HAHUH

33 WroroBasi KOHTpOJBHAs paboTa 1

34 [ToBTOpeHwue, 0606H_ICHI/IVC u 1
CHCTEMaTH3alns 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME
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HOYPOYHOE IVTAHUPOBAHUME BEPOATHOCTDb U CTATUCTHUKA

11 KUIACC

Ne n/m

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTpoJbnblie
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3y4YeHH s

DJIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

[ToBTOpenue, 0600MIIEeHNE,
cucreMmaru3anus 3HaHu. CiydaiiHbie
OTBITHI M BEPOSITHOCTH CITyYalHBIX
coObIThii. Cepun HE3aBUCHMBIX
HUCITBITAaHUH

[ToBTOpenue, 0600MIIEeHNE,
cucreMmaru3anus 3HaHu. CiydaiiHbie
OTBITHI M BEPOSITHOCTH CITy4alHBIX
coObITHii. Cepun HE3aBUCHMBIX
HUCITBITAaHUH

[ToBTOpenwue, 0600MIIEeHNE,
cucreMmaruzanus 3HaHu. CiaydaiiHbie
OTIBITHI 1 BEPOSITHOCTH CITy4alHBIX
coObITHii. Cepun HE3aBUCHMBIX
HUCITBITAaHUH

[ToBTOpenue, 0600mICHNHE,
cucremaruzanus 3HaHu. CiydaiiHbie
OTBITHI U BEPOSTHOCTH CITyYalHBIX
coObITHii. Cepun HE3aBUCHMBIX
HUCITBITAHUH

[IpumMeps! IpuMeHEHUs
MaTeMaTUYECKOr0 OKUAaHUS
(cTpaxoBaHue, JIOTEpest)

Maremarnyeckoe OKHUAAHNUEC CYMMBI
CJIy‘IElfIHbIX BCJINYNH

MaremaTHdecKkoe OKHJaHNe
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TeOMETPUYECKOT0 U OMHOMUATILHOTO
pacopeaeiaeHui

MareMmaTuueckoe 0KUIaHnue
TCOMETPHUYECKOT0 M OMHOMHATTLHOTO
pacrpeeaeHuil

Jucnepcus u cTaHIapTHOE
OTKJIOHEHHUE

10

Jucnepcus u craHIapTHOE
OTKJIOHEHHUE

11

Jlucniepcr TEOMETPUUECKOTO U
OMHOMHAIILHOTO pacIpe/ieIeHHs

12

[IpakTuueckas pabora ¢
MCIIOJb30BAaHUEM DJICKTPOHHBIX TaOIHIL

13

3akoH 60X yncen. BeioopouHbIii
METO/I UCCIIECIOBAHUI

14

3akoH 60X yncen. BeiOopouHbIit
METO/I UCCIIECIOBAHUI

15

[IpakTnueckas pabota c
MCIIOJTb30BAaHUEM DJICKTPOHHBIX TaOIHI]

16

Hrorosas KOHTPOJIbHAsA pa60Ta

17

[Tpumepsl HEMPEPBIBHBIX CIyYaMHBIX
BeJIMYMH. OYHKIUS IIOTHOCTH
pacnpenenenus. PaBHomepHoOe
pacnpeziesieHue U ero CBOMCTBa

18

[IpuMepsl HENPEPBIBHBIX CIIYYalHBIX
BenM4UH. OyHKINA IJIOTHOCTH
pacupenenenus. PaBaomepHoe
pacope/ieeHUe U €ro CBOMCTRA

19

3ajauu, NpUBOAALLIKME K HOPMAIbHOMY
pacnpenenennio. QyHKIUS IITOTHOCTH
Y CBOWCTBAa HOPMAIBHOT'O
pacnpeneneHus
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20

[TpakTryeckas pabora c
MCTIOJIb30BaHUEM HJIEKTPOHHBIX TAOJIHIL

21

[ToBTOpenwue, 0600IICHNE U
CUCTEMAaTHU3ALUs 3HAHUM.
OmnwucarenpHasi CTAaTHCTUKA

22

[ToBTOpEHue, 0600IICHNE U
cUCTEMATU3aLMs 3HAHUHA.
OnucarenpHas CTATUCTUKA

23

[ToBTOpEHME, 0000IICHHE 1
cucteMaru3anus 3HaHui. ONBITH C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU
COOBITUAMU

24

[ToBTOpEHme, 0600IICHNE 1
cucTeMaTtu3anus 3HaHui. OTBITHI C
PaBHOBO3MOXHBIMH 3JIEMEHTaPHBIMU
COOBITHSIMU

25

[ToBTOpenwue, 0600IICHNE U
cucTeMaTH3anys 3HaHuH. Berancienne
BEPOSATHOCTEN COOBITHIA C
pUMeHeHHeM (GOpMYIT U TpaPrUECKIX
METOJI0B (KOOpJMHATHAS MpsMasi,
JepeBo, Tuarpamma Jisepa)

26

[ToBTOpEHME, 0000IICHNE 1
cUCTeMaTu3allus 3HaHul. Beraucienue
BEpPOSITHOCTEH COOBITHI C
npuMeHeHueM Gopmyi u rpaguaecKkux
METOJI0B (KOOpMHATHAS MpsSMas,
JIEpEeBO, AuarpamMma JDisepa)

27

[ToBTOpenue, 0000IIEeHNE U
cucTeMaru3alys 3HaHuil. Beraucienue
BEPOSITHOCTEH COOBITHIA C
npuMeHeHneM (GopMyIl U TpaduIecKuX
METOJI0B (KOOpAMHATHAS MpsiMasi,

11¢



JepeBo, Tuarpamma Jisepa)

28

[ToBTOpEHME, 0000IICHNE 1
cucTeMaru3aliys 3HaHuil. Beuncienue
BEPOSITHOCTEH COOBITHI C
npuMeHeHueM (Gopmyi u rpadudecKux
METOJIOB (KOOpMHATHAS MpsMasi,
JIEPEBO, AuarpamMma Dijepa)

29

[ToBTOpenwue, 0600IICHNE U
cucreMaruzanus 3HaHui. CiyyaiiHble
BEJIMYMHBI U paclpeaeiIeHUs

30

[ToBTOpEHme, 0600IICHNE 1
cucremaTuzauus 3Hanuid. CirydaiiHble
BEJIMYMHBI M pacTIpeIeICHHS

31

[ToBTOpEHME, 0000IICHHE 1
cHCTEMaTH3aIns 3HAaHUH.
MatemMmaTHueckoe OKUJIaHuE
CI1y4aiHOW BEJIUYUHBI

32

[ToBTOpEHmE, 0000IICHNE 1
CUCTeMaTHU3allus 3HAHUM.
MareMaTuyeckoe 0KUIaHne
CIy4aliHOW BEJIUYUHBI

33

HroroBasi KOHTpOJIBHAs paboTa

34

[ToBTOpenwue, 0600IICHNE U
CUCTEMAaTHU3als 3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O
[NPOI'PAMME

34
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1. Matemaruka: anrebpa 1 Hauaga MaTeMaTHYECKOr0 aHAJIM3a, TeoMeTpHs. Anrebpa ¥ Hauana MaTeMaTHUecKoro aHanusa. 10 knacc: ydeOHuK s
0011e00pa3oBaTeNbHBIX OpraHu3anuii: 6a30Bbli U yriayosnenHslid ypoBau. C.M. Hukonsckuii, M.K. IToranos, H.H. Pemernukos, A.B. IlleBkuH.

2. Marematuka: anredpa U Hayaua MaTeMaTHYECKOTo aHAIN3a, FeoMeTpHus. Arebpa 1 Hauajaa MaTeMaTHYecKkoro aHanusa. 11 knace: ydeOHUK J1s
0011e00pa3oBaTeNbHBIX OpraHu3aluid: 6a30BbIi U yriayosnenuslid ypoBau. C.M. Huxonsckuii, M.K. IToranos, H.H. Pemernukos, A.B. IlleBkuH.

3. Maremaruka: anreGpa ¥ Hadaaa MaTeEMaTHYECKOTO aHaIn3a, reometpus. ['eomerpus 10-11 knaccwl: yueOHUK u1st 06MIE00Pa30BaTEIBHBIX
opraHu3aiuii: 6a3oBblif u yrnyOneHnHslii ypoBHH. JI.A. ATaHacsH, u ap.
METOANYECKHUE MATEPHAJIBI VIS YYUTEJIA

1.  AnreOpa u Hayaja MaTeMaTH4ecKoro ananuza. Meroanueckue pekomengamnuu. 10 kimacc: yue0. mocobue i 061eo0pa3zoBaTeIbHbIX
opranuzanuii/ M. K. IToranos, A. B. IlleBkuH.

2.  AnreOpa 1 Ha4yajia MaTEeMaTUYECKOro aHainu3a. Meroaudeckue pekoMenaanuu. 11 kracc: yued. mocodue s 001eoopa3oBaTeIbHBIX
opranuzanuii/ M. K. IToranos, A. B. [lleBkuH.

MU ®POBBIE OBPASOBATEJIBHBIE PECYPCbI U PECYPCBHI CETU UHTEPHET
1. SKnacc (https://www.yaklass.ru/)

but6moreka ITOK (https://lesson.edu.ru/lesson)

Yuu py (https://uchi.ru)
Caam 'MA: PEIILY BIIP, OI'D, EI'D, I'BD u LT (https://sdamgia.ru)

Math100.ru (https://math100.ru)

o & W

[IOKYMEHT MOZAMWUCAH 3MEKTPOHHOW MNOANMUCHIO

MYHULUUMNAJIbHOE ABTOHOMHOE OBLLLEOBPA3OBATEJIbHOE 15.10.24 13:39 (MSK) CepTudukat 8F795E07D2EE20085D165B342A2E6175
YYPEXXAEHUE "30HAJIbHEHCKASA CPEAIHAAS1 OBLLIEOBPA3OBATEJ/IbHAA
LLIKOJIA" TOMCKOIO PAMOHA, O6osiHueBa Onbra BrnagumvposHa, AupekTop



https://www.yaklass.ru/
https://lesson.edu.ru/lesson
https://uchi.ru/
https://sdamgia.ru/
https://math100.ru/

