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IosicHUTeIbHAS 3aMUCKA
OO0mas xapakrepucTuka yueoHoro npeamera «MareMaTHKa» HA yriry0JeHHOM
ypoBHe. 7-9 kiacchl

Pabouas nporpaMma 1o MmareMaTuke yriryoiaE€HHOTO ypoBHs Ul oOydaromuxcst 7—9 kiaccoB
pa3paborana Ha ocHOBe DeIepalIbHOT0 TOCYIapCTBEHHOTO 00Pa30BaTEIbHOTO CTAaHJAPTa OCHOBHOTO
oOmiero oOpa3oBaHUs C Y4ETOM M COBPEMEHHBIX MHPOBBIX TpPEOOBaHHIA, MPEIBSIBIIEMBIX K
MaTeMaTn4eckoMy 0O0pa30BaHUIO, M TPAJULUI POCCUHCKOTO 00pa30oBaHusl, KOTOPbIE 00ECICUNBAIOT
OBJAJCHUE KIIOYEBBIMH KOMIETCHIUSMHU, COCTaBISIOIIMMU OCHOBY JUISi  HEHPEPBIBHOTO
00pa30BaHUsA M CaMOPA3BUTHUS, a TAKXKE IIEJTOCTHOCTh OOIIEKYJIBTYPHOTO, INUHOCTHOTO U MO3HABA-
TEJIBHOTO pa3BUTHA oOyuaroluxcs. B pabodeil mporpamme yuTeHbl ueu U noJyioxxkenus Konnenmuu
pa3BUTHS MaTeMaTH4ecKkoro oopasosanus B Poccuiickoit denepanun.

B snoxy nudposoii Tpanchopmainu Bcex cep 4eT0BEeUECKON AEITeIbHOCTH HEBO3MOMXHO
cTaTh 00pa30BaHHBIM COBPEMEHHBIM UEJIOBEKOM 0e3 0a30BOM MaTeMaTHYECKOM MOATOTOBKHU. YKE B
IIKOJIE MAaTeMaTUKa CIY)KUT OMOPHBIM MPEAMETOM I U3YUYEHUS CMEXKHBIX AMCIUIUIMH, a TOCIe
IIKOJIbI peaNbHON HEOOXOJAMMOCTBIO CTAHOBUTCS HEMpPEpbIBHOE 00pa3oBaHue, 4TO TpeOyeT MOJIHO-
IIEHHON 0a30Bo# 00I1Ie00pa30BaTeIbHONM TOATOTOBKM, B TOM YHCIE W MaTEMaTHYECKOW. ITO
00yCIIOBJIEHO T€M, YTO B HAIllU JHU PACTET YMCIO Mpodeccuid, CBSI3aHHBIX C HEMOCPEACTBEHHBIM
MIPUMEHEHHEM MaTeMaTUKH: U B c)epe SKOHOMUKH, i B OM3HECE, M B TEXHOJIOTUYECKUX 00JACTAX, U
JTake B TyMaHHUTapHBIX cdepax. Takum oOpa3oM, Kpyr IMKOJBLHUKOB, JJISI KOTOPBIX MaTeMaTHKa
MOJKET CTaTh B OyAyllleM 3HAYUMBIM IPEIMETOM HE TOJIBKO C TOUKH 3peHHsI €€ IPUMEHEHUS B )KU3HHU,
HO U B Ipo(heccnoHabHOM e TENbHOCTH, PACIIUPSIETCS.

[IpakTHyeckas Moje3HOCTb MaTeMaTHKU OOYyCJOBIIEHA TeM, YTO €€ MPEeIMETOM SIBIISIOTCA
(dyHIaMeHTaJIbHbIE CTPYKTYpPbl HAaIlIero MHpa: MPOCTPAHCTBEHHBIE (OPMBI U KOJIUYECTBEHHbBIE
OTHOIICHUSI OT MPOCTEHUIINX, YCBAUBAEMbBIX B HEMOCPEICTBEHHOM OIIBITE, IO JOCTATOYHO CIOXKHBIX,
HEOOXOIMMBIX JJISi Pa3BUTHUSL HAYYHBIX U MPHUKIAAHBIX UIeH. be3 KOHKpEeTHBIX MaTeMaTH4YecKHX
3HAHMI 3aTPyTHEHO TTOHMMAaHUE MPUHIIUIIOB YCTPONUCTBA U UCIIOJIb30BAHUS COBPEMEHHON TEXHUKH,
BOCIIPUATHE W MHTEPHpETAlUsl pPa3HOOOpa3HOM COIMATBHOM, IKOHOMUYECKOW, MOJUTHUECKOMN
uHpopmanuu, ManodpPeKTUBHA NOBCEIHEBHAS IPAKTUYECKAs ACATeIbHOCTh. KaXk0My uenoBexy B
CBOEH MKHU3HU NMPUXOAUTCS BBIMOIHITH PACUEThl U COCTABIIATH AITOPUTMBI, HAXOIUTh U IPUMEHSATH
(dbopMyIibl, BIAJETh MPAKTUYECKUMU MPUEMAMU T€OMETPUUECKIX U3MEPEHHUH U MMOCTPOCHUMN, YUTATh
nH(pOpMaLIHMIO, TPEACTABICHHYI0 B BHUAE TaONWIl, AMAarpaMM H TpaduKOB, XUTh B YCIOBHSIX
HEONPEeeIEHHOCTH U TIOHUMATh BEPOATHOCTHBIN XapaKTep CIy4ailHbIX COOBITHIA.

OnHOBPEMEHHO € pacuIMpeHreM chep MPUMEHEHUs] MaTeMaTUKU B COBPEMEHHOM O0ILeCTBE
BcE 0oJiee BaXKHBIM CTAHOBUTCSA MaTEMaTHUECKUI CTHIIb MBILIUICHUS, IPOSBIISIFOLIUIICS B ONIPE/IeIIeH-
HBIX YMCTBEHHBIX HaBbIKax. B Inporecce m3ydeHus MaTEMaTHKU B apCceHal MPUEMOB M METOJOB
MBIIIUIEHUS YEJIOBEKa €CTECTBEHHBIM 00pa3oM BKIIIOYAIOTCS MHAYKIMS U AeAyKLUs, 0000IeHne
KOHKpETH3alus, aHalu3 M CHHTE3, KiIacCUpUKalMsg U CUCTeMaTH3alus, abCTparupoBaHUE H
a”anorusi. OOBEKThl MaTEMaTHUECKUX YMO3AKIIOUEHHUH, TpaBUiIa UX KOHCTPYHUPOBAHHSI PACKPHIBAIOT
MEXaHU3M JIOTMYECKMX MOCTPOEHHH, CHOCOOCTBYIOT BBIpaOOTKE yMEHHUs (OpMyIUpOBaTh,
00OCHOBBIBATh M JIOKa3bIBAaTh CY)KJEHUS, TEM CaMbIM Pa3BUBAIOT JIOTHUECKOE MbIIUIeHUE. Bemymas
POJIb IPUHAUIEKUT MaTEMaTUKe U B (POPMUPOBAHUM AJITOPUTMHUYECKON KOMIIOHEHTBI MBIIIJICHUS U
BOCIIMTAaHUM YMEHUH IEHCTBOBATH 110 33/IaHHBIM aJIrOPUTMaM, COBEPIIEHCTBOBATH U3BECTHBIE U KOH-
CTpyUpOBaTh HOBBIE. B mporiiecce pelieHus 3a1a4 — OCHOBHOM y4eOHON JeSTENTbHOCTH Ha ypOKax
MaTeMaTUKU — Pa3BUBAIOTCS TAKXKe TBOPUYECKas U MPUKJIIAHAS CTOPOHBI MBIIIICHHUS.



OOyuenne wmareMaTuke JaéT BO3MOXKHOCTh pa3BUBaTh y OOYyYalOMHUXCA TOYHYIO,
panMoHaNbHYyl0 W WH(GOPMATHBHYIO peyb, yMEHUE OTOMpaTh HauOoJee MOAXOJIINE S3bIKOBBIC,
CHUMBOJIMUECKHE, Tpaduyeckue CpeAcTBa Uil BBIPAKEHHUS CYXICHMA M HArsIIHOTO HX
IIPEJICTaBICHHUS.

Heo0xoauMbIM KOMIIOHEHTOM OOMLIEH KyJIbTYphl B COBPEMEHHOM TOJKOBAHWUU SIBIISIETCS
oOmiee 3HAKOMCTBO C METOJAaMHU IO3HAHUS JCHCTBUTEIBHOCTH, MPEIACTABICHHE O IpEAMETe H
METO0/IaX MAaTeMaTUKU, UX OTJIMYMM OT METOJOB JPYTrUX €CTECTBEHHBIX U 'YMaHUTApHBIX HayK, 00
0COOEHHOCTSIX MPUMEHEHUS MATeMAaTHKHU IS PElIeHUs HAyYHBIX W MPHUKIAJAHBIX 33a7ad. Takum
o0pa3oM, MaTeMaTH4ecKkoe 0Opa3oBaHWE BHOCHUT CBOI BKIaa B (OPMUPOBAHUE OOLICH KYJIBTYpHI
YeJI0BEKA.

W3yueHne MaTreMaTHKH TaKKe CHOCOOCTBYET JCTETHUECKOMY BOCIHTAaHHIO YEIOBEKa,
IMOHUMAHHUIO KPAaCOThI U U3AIICCTBA MATEMATUICCKUX paccyn(neHMﬁ, BOCIHPHUATHUIO TCOMCTPHUICCKUX
(hopM, YCBOEHUIO UAEH CUMMETPHH.

B cootBerctBun ¢ KoHuemnuuein pa3Butus MaTtemMaTuueckoro oOpa3zoBanus B Poccuiickoit
denepanun MaTeMaTH4YeCcKoe 00pa3oBaHWE JOJDKHO peIlaTh, B YaCTHOCTH, 3a/la4M 00€CTIeUeHUs
CTpaHbl BBITYCKHUKAMH, MaTeMaTHYeCKas MOATOTOBKAa KOTOPHIX TOCTATOYHA IS TMPOJIODKCHHS
00pa3oBaHuUsl B Pa3IMYHBIX HAIMpPaBJICHUSAX, BKIIOYas MaTeMaTUYECKHE HWCCIEeIOBaHUS, paboTy B
chepe mHPOPMAIIMOHHBIX TEXHOJIOTHH, MPEMNOIaBaHNe MATEMAaTUKH M JAp., C OJHOW CTOPOHBI, U
MIPUMEHEHHE MAaTEMATHUKH B IPYTUX HAyKaxX, B MHKEHEPHO-TEXHOJIOTHYECKON U COIManbHOM cdepe
¢ napyroi crtopoHsl. [l oOecrieueHus JOCTHOKEHHUS COOTBETCTBYIOIICH OTHUM  3ajadam
MaTeMaTHYeCKOW MOATOTOBKM OOYYaIOIIMXCS, ISl yIOBJIETBOPEHHUS UX 3alPOCOB U BO3ZMOXKHOCTEH
npeAHa3HaueHa TporpamMma yriayOn€HHOTO HW3ydeHUss MaremaTtuku. lIporpamma yrinyOnéHHOTO
ypoBHS MA€T BO3MOKHOCThH PACHIMPUTh M YIIIYOUTh KPYr H3ydaeMbIX BOIPOCOB, CO3/aTh OoJjee
1IETIOCTHOE MPEACTABICHUE O CUCTEME MaTeMaTHYECKUX 3HAaHUH, chopMuUpoBaTh O0JIee YyCTOMYHMBHIC
Y OCO3HAHHBIC YMECHUS.

Ilesiu 1 0cOOEHHOCTH Y4eOHOIr0 MpeaAMeTa «MaTeMaTHKA» Ha Yriiy0JieHHOM yYpoBHe. 7-9
KJIacChl

HpI/IOpI/ITeTHBIMI/I JR(SAI B2 01%0 %1 O6y‘IeHI/I$I MaTeMaTuke B 7—9 kiraccax SIBISFOTCS:

e (QopmupoBaHuEe I[EHTPAIBHBIX MaTEMaTHUYECKUX TMOHATUH  (YUCIO, BEJIUYUHA,
reoMerpuueckas (urypa, nepeMeHHas, BEpOSATHOCTb, (YHKIHs), 00ecrnednBarommnx
MIPEEeMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMaTHYECKOTO 00pa30oBaHus 00y4arOIIUXCs;

¢ [IOABCACHUC YyHAIIUXCA Ha AOCTYINHOM JUIA HUX YPOBHC K OCO3HAHHUIO B3aUMOCBA3U
MaTEMaTUKU W OKPYXALICro MHpa, HNOHUMAHUC MATCMATUKH KaK YaCTUu O6H_ICI‘/'I
KYJIbTYPBI YCJIOBCUYECCTBA,

® PasBUTHUC MHTCIUICKTYAJIbHBIX U TBOPUYCCKUX CIIOCOOHOCTEH ydqamuxces, MMO3HaBaTEIbHOMN
AKTUBHOCTH, HMCCICA0BATCIbCKUX YMeHHﬁ, KPUTUYHOCTHU MBIIUJICHUSA, HHTCPECA K
HU3YUCHUIO MATCMATUKHU,

L (I)OpMI/IpOBaHI/IC (byHKHHOHaHBHOﬁ MaTeMaTHIECKOU I'paMOTHOCTH: YMCHU
Ppacrio3HaBaTb MPOSABIICHUA MATCMATHUYCCKUX HOHSITI/Iﬁ, 00BEKTOB U 3aKOHOMCpHOCTCﬁ B
PCAIBbHBIX JKU3HCHHBIX CUTyallUsAX U IIPU U3YUCHUH APYTrUX y‘IC6HBIX npeamMeToB, Mpo-
SIBJICHHUS 3aBUCUMOCTEH U 3aKOHOMCpHOCTCﬁ, (bOpMy.l'II/IpOBaTL HUX Ha A3bIKC MaTCMAaTHKHU
" CO31aBaTb MAaTEMAaTUICCKHUEC MO ICIIN, TIPUMCHATD OCBOCHHBIM MaTeMaTUUECKUI arrapar



JUIA PELIEHUsl MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/lady, MHTEPIPETUPOBATh U OLEHUBATh
IIOJIyYE€HHBIE PE3YJIbTATHI.

OcHOBHbIE JTUHUM COJEpKAHUS Kypca MaTeMaTUuKu B 7—9 kiaccax: «Hucnia v BBIYUCIEHUAY,
«Anrebpa» («Anredpanyecke BoIpaKEHUs», «YpaBHEHUS U HEPABEHCTBAY), «DyHKIMMY», «I'eome-
tpust («['eomerpuueckue Qurypel U HUX CBOMCTBa», «/I3MepeHHE T€OMETPUUYECKUX BEIUYUHY),
«BeposTHOCTh U CTAaTUCTUKAY. [[aHHBIE JIMHUM Pa3BUBAIOTCS NApAJIIEIbHO, KaXK/1asi B COOTBETCTBUH
C COOCTBEHHOUW MPUPOJON W TPAJAULUSIMH, OJTHAKO HE HE3aBHUCHMO OJHA OT JIPYroi, a B TCCHOM
KOHTaKTe MW B3auMojeucTBuU. Kpome »3T0oro, MX OOBEIUHSET JIOrMYecKas COCTaBIISIONIAs,
TPaAMIIMOHHO TPUCYIAasi MAaTeMAaTHMKE M IPOHU3BIBAIOIIAS BCE MAaTEMaTU4YECKHE KypChbl H
comepxkarenbHble  JuHUM.  ChopmynupoBanHoe B dDenepanbHOM — rOCYIapCTBEHHOM
o0pa3oBaTeIbHOM CTaHAapTe TpeOoBaHUE «yMETh CBOOOJHO ONEpPUPOBATH TMOHATUSAMU:
oTmpe/iesieHue, akCuoMa, TeopeMa, J0Ka3aTelIbCTBO, PABHOCHIIbHbBIE (DOPMYIUPOBKU YTBEPKACHUM,
o0paTHO€ U NPOTHUBOIOJIOKHOE YTBEPXKJIEHUS; YMEHHUE IMPHUBOJUTH MPUMEPHI U KOHTPIPUMEPHI;
YMEHHE BBIBOAUTH (DOPMYIIbI M POBOIUTH JI0KA3aTENbCTBA, B TOM YHCIIE€ METOJIOM OT MMPOTUBHOTO U
METO0/I0M MaTeMaTU4YeCKON MHIYKIIMI» OTHOCUTCS KO BCEM Kypcam, a pOpMUpPOBAaHUE JIOTHYECKHX
YMEHHH pacnpeensercs o BceM rojam oOy4deHusl.

Copepxanue 00pa3oBaHHs, COOTBETCTBYIOLEE IMPEJAMETHBIM pe3ylbTaTaM OCBOCHHUS
[IpumepHoitl paboueil mporpamMmsbl, pacpeieIEHHBIM MO roJilaM 00y4eHHsl, CTPYKTYPUPOBAHO TaKUM
o0pa3om, 4TOObI KO BCEM OCHOBHBIM, NMPUHIUIHMAIBHBIM BompocaM oOydaromnirecs oOpalainch
HEOJTHOKPATHO, YTOOBI OBJIAJICHUE MATEMAaTHMYECKHMMH IMOHSTHUAMU M HaBBIKAMH OCYILECTBIIAIOCH
MIOCJIEI0BATEIbHO U MOCTYNATENIBHO, C COOIIOICHUEM NPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMS
BKJIIOYAJIMCh B OOIIYyI0 CHUCTEMY MAaTeMAaTHYECKHMX IPEJCTAaBICHUH OOydaromuxcs, paciiupss U
yriyossst e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MecTo yueOHOro npeaMera «KMaTeMaTHKa» Ha YrJIyOJIeHHOM YPOBHE B Y4eOHOM ILJIaHe.
7 —9 kaaccol

B cootBerctBun ¢ ®enepanbHbIM TOCYIAapCTBEHHBIM OOpa30BaTEIbHBIM CTaHIAPTOM
OCHOBHOTO 0011Iero o0pa3oBaHMs MaTeMaTHKa sIBJIETCS 0O0sf3aTelbHBIM MPEAMETOM Ha JaHHOM
ypOBHE 00pa30BaHUs U U3y4aeTcsl Ha YrayOIEHHOM YpOBHE B paMKax CICAYIOUIUX yUYEOHBIX KypCOB:
«Anredpay, «['eomeTpusi», «BeposITHOCTh U CTAaTUCTHKA.

Hacrosimieii mporpaMmoii npegycMaTpuBaeTcs BbIICICHHE B y4eOHOM IUIaHE Ha W3YYEHHE
MaTeMaTuku B 7-9 kiaccax 8 yd4eOHBIX 4acOB B HEJIENIO B TEYCHUE KAXKJOTO rojia 00yueHHUs, BCETO
816 yueOHbIX YacoB.

Tematuueckoe IUIAHUPOBAHUC y‘le6HHX KYpCOB U pPCKOMCHAYCMOC paCIIPpECACICHUC
y‘IC6HOFO BpPEMCHU IJII U3YUCHUA OTACIIbHBIX TEM, IPCAJIOKCHHBIC B HaCTOHH_Ieﬁ mporpamMmme, Haao
paccMaTpruBaTh KaK HPUMEPHLIC OPUCHTUPBI B IIOMOIIb COCTAaBUTECIITO aBTOpCKOI\/’I pa60qel71
IporpaMMel U MPEKAC BCCTO YIHUTCIIIO. ABTOp pa60q6171 IMporpaMMbI BIIpaBC YBCIIMUYUTL WU
YMCHBIIUTH MPEIJIOKECHHOC YUCIIO y‘Ie6HI>IX 4JacCoOB Ha TCMY, YTOOBI er'IY6I/ITLC$I B TEMATHKY, Oolee
3aUHTCPCCOBABIIYO YUCHUKOB, HUJIM HAIIPABUTL YCHIIHMA HA IIPCOAOJICHUC Sany,HHeHHﬁ.
KoaunuectBo IMPOBEPOUHBIX pa60T (TeMaTI/I‘leCKI/Iﬁ 1 UTOTOBBIN KOHTPOJIb Ka4€CTBa YCBOCHUSA
y‘~IC6HOFO MaTCpI/IaJIa) " UX THUII (CB.MOCTOSITCHBHLIC 1 KOHTPOJIbHBIC pa6OTLI, TeCTLI) OCTaKOTCA Ha
YCMOTPCHHUC YUUTCIIA. Taxoxe Y4YUTCJIb BIIPABC YBCJIUYNUTH UK YMCHBIIUTL YUCIIO y’-IC6HBIX 4aCoB,
OTBEJIEHHBIX B nporpamMme Ha O606IJ.I€HI/Ie, MMOBTOPCHUC, CUCTCMATU3AIUIO 3HAHUI o6yqa10umxc;1.



EnuHCTBEHHBIM, HO IPUHIMIIMAIBHO BaKHBIM KPUTEPUEM SBIIACTCA JOCTHKEHHUE PE3YJIbTATOB
o0y4eHus1, yKa3aHHBIX B HACTOSAIICH ITporpaMmme.

IInanupyeMblie pe3yJbTaThl OCBOECHHS Y4eOHOr0 MPeIMeTa «KMaTeMATHKA» HA
yriy0JeHHOM YpOBHe. 7 — 9 Ki1acchl

OcBoenmne ydeOHOrO Tpeamera «MaTemaTHKa» IOJDKHO OOeCTeuYMBaTh JIOCTHIKCHHE Ha
YpPOBHE OCHOBHOTO 00mIero o0Opa3oBaHMs CIEAYIONIUX JUYHOCTHBIX, METANpPEAMETHBIX U
MIPEIMETHBIX 00Pa30BaTEIILHBIX PE3yIbTATOB.

JIMYHOCTHBIE Pe3yJdbTaThbl

JInuHOCTHBIE pe3yJbTaThl OCBOEHMS MpOorpaMMbl y4deOHOro mnpeamera «MaremaTuka»
XapaKTEPU3YOTCS:

HanI/IOTquCKoe BOCIIUTAHHUC:

MPOSBJICHUEM MHTEPECA K MPOUIJIOMY U HACTOSAIIEMY POCCUMCKON MAaTEMATUKH, IEHHOCTHBIM
OTHOIIIEHUEM K JOCTHXKEHUSAM POCCHUMUCKHX MATEMAaTUKOB U POCCUICKON MaTEMAaTHYECKOM IIKOJIbI, K
WCIIOJIb30BAHUIO ITUX JOCTIKEHUN B IPYrUX HayKaxX U MPUKIAIHBIX cepax.

I'paxnanckoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

FOTOBHOCTBIO K BBIMOJIHEHUIO OOSA3aHHOCTEM TpakJaHWHA M pealu3allid ero Ipas,
MIpe/ICTaBICHUEM O MaTEMaTUUECKUX OCHOBAX (PYHKLIMOHUPOBAHUS PA3NUYHBIX CTPYKTYD, SIBICHUH,
MPOIeAYp TPakJAaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI M TIP.); TOTOBHOCTBHIO K OOCYXICHHIO
ATHYECKHUX MPOOJIEM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTIKEHHUI HaYKH, OCO3HAHHEM
BaXHOCTH MOPAIBHO-ITHYECKUX MPUHITUIIOB B IEATEILHOCTH YUEHOTO.

TpynoBoe BocnuTanue:

YCTaHOBKOfI Ha AaKTHBHOC Y4YaCTUC B PCHICHUHW IPAKTHYCCKHUX 3aJdad MaTeMaTHYeCKO
HAIpaBJICHHOCTHU, OCO3HAHUCM Ba)XHOCTH MATEMaTH4YC€CKOI'O O6pa3OBaHI/IH Ha MPOTAKCHUU BCeH
KHU3HHU TJIA YCHGIHHOI\/'I HpO(l)eCCHOHaHBHOfI ACATCIIBHOCTU W PAa3BUTHEM H606XOI[I/IMBIX YMCHHﬁ;
OCO3HAaHHBIM BBI60pOM H IIOCTPOCHUCM HHHHBHﬂyaHBHOﬁ TPaCKTOpUH 06p330BaHI/I$I " XKU3HCHHBIX
IIJIaHOB C y‘IéTOM JIMYHBIX UHTEPCCOB U O6H.[€CTB€HHBIX HOTpC6HOCTCI7L

JcTeTHYeCcKoe BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOOHUOHAJIBHOMY H 3CTCTUYCCKOMY BOCIIPUATHUIO MATCMATHYCCKUX
O6’LCKTOB, 3ajaa4, peHleHHﬁ, paccymz[eHHﬁ; YMCHHIO BUJACTb MATCMATHYCCKHUEC 3aKOHOMCPHOCTH B
HCKYCCTBC.

HeHHOCTlfl HAYIHOI'O IMO3HAHUS:

OpHeHTaHHeﬁ B JACATCIBHOCTU HAa COBPCMCHHYIO CHUCTEMY HAYUYHBIX HpeI[CTaBHeHI/Iﬁ 00
OCHOBHBIX 3aKOHOMCPHOCTAX Ppa3BUTHA YCJIOBCKa, TIPpHUPOABI U O6IJ.[CCTB3, ITOHUMaHHUEM
MaTeMaTHU4eCKOM HAYKH KakK C(I)epbl YeJIOBEUYECKOM ACATCIIBHOCTH, 5TAIIOB ee pa3BUTHA U 3HAYUMOCTHU
JUIL pa3BUTHSA HUBUIIN3AlUN,; OBJIAZICHUCM A3BIKOM MATCMATHUKU U MaTeMaTH4eCKOM KyTI]':»TypOfI KakK
CpCACTBOM IMO3HAHUA MHPA; OBJIaICHUCM HABbIKaMU HCCIIeI0BAaTENIbCKON N€ATEILHOCTH.

Puznyeckoe BOCIMTAHHME, (DOPMHUPOBAHHE KYJAbBTYPbl 310POBbS M 3MOLHMOHAJIBLHOIO
Os1aromosy4usi:

TOTOBHOCTBHIO IPUMCHATE MAaTCMATHYCCKUC 3HAHUA B MHTCPCCAX CBOCTO 310POBbLs, BEACHU



3I0pOBOTO 00pa3a XKU3HH (370POBOE MUTAHKE, COATTAHCUPOBAHHBIN PEXXUM 3aHATUN U OTABIXA, PETY-
nspHas GU3MYecKas akKTUBHOCTH); c(hOPMUPOBAHHOCTHIO HAaBbIKA pe(ieKCHUH, IPU3HAHHEM CBOETO
IIpaBa Ha OMMOKY U TAKOT'0 XK€ IIpaBa JPyroro 4ejoBeKa.

IKOJOrn4YecKoe BOCIUTAHUE:

OpHCHTAIMCH Ha MPUMCHEHHE MATEeMaTHYCCKMX 3HAHUU Ui pelIeHUs 3aaad B 00J1acTh
COXPAHHOCTH OKPY)KAIOIICH Cpeabl, IUIAHUPOBAHHS IMOCTYIIKOB W OICHKH HMX BO3MOXKHBIX
MOCJEJCTBUI JIJIsl OKPYKAIOIICH Cpelbl; OCO3HAHUEM TJI00AJIBHOIO XapakTepa 3KOJIOTHYECKUX
po0JIeM U IyTeH X pemieHusl.

JIMYHOCTHBIE pe3yJjibTarhbl, 06ecneana101une aJanTamnunuio oﬁyqammerom K
HU3MEHAIOIUMCH YCIIOBUAM COIMATIbHOM U l'lpPIpOI[HOﬁ Cpeabl:

TOTOBHOCTBIO K I[CflCTBHSIM B YCJIOBHUAX HGOHpCI[GJ'IéHHOCTI/I, IMMOBBINICHUTIO YPOBHA CBOCH
KOMIICTCHTHOCTH 4Y€pPEC3 MPAKTHYCCKYIO JACATCIBbHOCTb, B TOM YHCJIC YMCHHC YUYHUTHCA Yy APYTHUX
HIO)ICi/JI, HpI/IO6peTaTB B COBMECTHOM ACATCIIbHOCTH HOBBIC 3HAHN A, HABbIKHW 1 KOMIICTCHIIMH U3 OIIbITa

JIPYTHX;

HE0OXOIMMOCThIO B (OPMUPOBAHUU HOBBIX 3HAHWM, (GOpPMYyIUpOBaTh WUAEH, MOHATHS,
TUTIOTE3bI 00 0OBEKTAX M SBJICHUSAX, B TOM YHCIIE paHee HE W3BECTHBIX, 0CO3HABATh JME(UIIUTHI COO-
CTBEHHBIX 3HAaHUW W KOMIIETCHTHOCTEH, TUTAHUPOBATH CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIUIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIUIO
KaK BbI30B, TpPEOYIOUIMII KOHTpMEp, KOPPEKTHUPOBAaTh MNPUHMMAaeMble pEIIeHHs M JeHCTBUA,
(dbopMynupoBaTh U OIIEHUBATh PUCKU U TOCIIEACTBUSA, (GOPMUPOBATH OTIBIT.

MeTtanpeaMeTHble pe3yabTaThl

MertanpeameTHble pe3yabTaTbl OCBOEHHS MPOrpaMMbl ydeOHoro npeamera «Marematukay
XapaKTEePU3YIOTCS OBJIAZICHUEM:

1) Ynueepcanvhvimu nO3HAGAMENbHBIMU OCUICMEUAMU, 00CCREUUBAIOWUMU POPMUPOSAHUE
OA308bIX KOZHUMUBHBIX NPoYeccos odyuarouuxcs (0ceoeHue Memooos NOHAHUSL OKPYIHCAIOUe20
MUpa; NpUMEHeHUe JO2UHECKUX, UCCIe008AMeNbCKUX ONnepayutl, yMeHull pabomams ¢
unpopmayueir).

ba3oBble JOrnyeckue IeiCTBUS:

e BBIIBIATH W XapaKTEPH30BaTh CYIIECTBEHHBbIE NMPU3HAKA MATEMATHYECKHX OOBEKTOB,

MOHSTHH, OTHOIIECHHHA MEXIY MOHATHAMH; (OPMYIHPOBATH OIPEICICHUS TOHATHIA;

YCTaHABJIMBATb CYHICCTBCHHBII;'I IIPpU3HAK KJ'IaCCI/I(l)I/IKaL[I/II/I, OCHOBaHMUA JIA O606H.I€HI/I${ nu
CpaBHCHUSA, KPUTCPUU ITPOBOANMOI'O aHAJIU34a,

® BOCIpPUHMMATh, (POpPMYyIHpPOBaTH U NPeoOPa30BBIBATH CYXKIEHUS: YTBEPAUTEIbHbIE U
OTpHILIaTENIbHbIE, €IMHUYHBIE, YACTHBIE U 00IIKe; YCIOBHbIE;

® BBIABJIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTUBOPEUHs B (hakTax,
JIAHHBIX, HAOMIOJAEHMUAX M YTBEPXKJICHUSX; NpeUlaratb KPUTEPUU Ui BBISBICHHS
3aKOHOMEPHOCTEH U ITPOTUBOPEUUIL;

¢ JCJIaTh BBIBOABI C HCIIOJIb30BAHUEM 3dKOHOB JIOTUKH, ACAYKTHUBHBIX W HWHIAYKTUBHBIX
YMO3aKqueHHﬁ, yMO33.KJ'IIO‘lCHHI>i 110 aHAaJIOT'HH;

L4 pa361/1paTL A0Ka3aTcJIbCTBA MaTCMaTUYCCKUX YTBCp)K)IeHI/Iﬁ (HpHMLIC " OT NPOTHUBHOT" 0),



MIPOBOJIUTH CAMOCTOSITETIBHO JI0KA3aTEeNIbCTBA MaTEMaTU4YeCKHX (aKTOB, BBICTPAMBATH
apryMEHTalMl0, I[PUBOJUTH IPUMEPbl M  KOHTPIPUMEPBL, IPUMEHATH METOJ
MaTeMaTU4YeCKON MHIYKIIUH; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS;

BBIOMpATh CMOCO0 pemeHuss y4yeOHOH 3amaun (CpaBHHMBATh HECKOJIbKO BAapHaHTOB
pelieHusi, BEIOMpaTh HanOoJee MOIXOAANIUN ¢ YIETOM CaMOCTOSITEIBHO BBIJCIECHHBIX
KpUTEPUEB).

ba3oBble ncciaenoBareibCcKue AeiicTBHSA .

HCIIOJBb30BAaTh  BOIPOCHI ~ KAK  MCCIEAOBATEIIbCKUM  MHCTPYMEHT  ITO3HAHMS;
(hopMyIupoBaTh BOMPOCHI, PUKCUPYIOLINE TPOTUBOPEUYHUE, MPOOIEMY, CaMOCTOSTEILHO
yCTaHaBIUBAaTh UICKOMOE U JaHHOE, JOPMUPOBATH TMIIOTE3Y, ApTyMEHTHPOBATh CBOIO I10-
3UL1I0, MHECHHUE;

MIPOBOJIUTH IO CAMOCTOSITETIHHO COCTABICHHOMY IIAaHY SKCIIEPUMEHT, UCCIIEIOBAHHE TI0
YCTAaHOBJICHUIO OCOOCHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy CO0O0i;

CaMOCTOSITENHHO (POPMYITHPOBATH 000OIIEHUS U BEIBOBI TIO PE3YJIbTaTaM MPOBEIEHHOTO
HaOIOZCHUS, UCCIEAOBaHUs, dKCIIEPUMEHTA, OIICHUBATh JTIOCTOBEPHOCTh IMOTYyYEHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHMIA;

IIPOTHO3UPOBATh BO3MOKHOC PAa3BUTHUEC ITPOLECCA, a TAKKEC BBIABUTaTh MMPCAIIOJIOKCHUA O
€T0 pa3BUTUHU B HOBEIX YCIIOBHAX.

Pa6ora ¢ undpopmaunmei

2)

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTH MH(MOPMAITUH, TAHHBIX, HEOOXOTUMBIX IS
pelieHus 3a/1a4u;

BBIOMpATh, AHATU3UPOBATH, CHUCTEMATU3HPOBATh U HHTEPIPETHPOBATH HHPOPMAIUIO
Pa3IUYHbBIX BUJIOB U (POPM MPEACTABICHUS;

BbIOMpaTh (HOpPMY MpecTaBlieHuss HHPOPMAIMU U WUTIOCTPUPOBATH pellaeMble 3aaun
cXeMaMu, AuarpaMMaMH, HHOU rpaduKoi U uX KOMOMHALIUAMU;

OIICHMBATh  HaJEXKHOCTH I/IH(i)OpMaI_II/II/I [0  KpUTCPHUAM, NpCMJIOKCHHBIM ~ MJIHN
C(l)OpMy.]'II/IpOBaHHbIM CaMOCTOATCIIBHO.

Vhueepcanonoimu  Kommynuxamuenvimu oeticmeusmu, obecneuusarowumu

CqupMMpOBClHHOCWlb COUUAJIbHBLIX HABbLIKO6 06)/1[61}01/141/{)(70}1.

Oo0menne:

BOCIIPUHUMATh U (POPMYIUPOBATH CYXJEHUS B COOTBETCTBUM C YCIOBHUAMHU U LEISAMH
oOIIeHus; SICHO, TOYHO, TPAaMOTHO BBIPAXATh CBOIO TOYKY 3pEHHMsS B YCTHBIX H
IIMICBMEHHBIX TEKCTaX, JaBaTh MOSICHEHMs 10 XOJy PELICHMs 3aJauyd, KOMMEHTHPOBATh
IIOJIyYEHHBIN pE3yIbTaT;

B X0JIe 00CYXJICHHUS 33aaBaTh BOIPOCHI MO CYILECTBY 00CYKIaeMON TeMBbI, MPOOJIEMBI,
pelaeMon 3a1a4yu, BHICKA3bIBAaTh MJIEU, HALIEJICHHBIE HA TIOUCK PELIEHUs; CONIOCTABIATh
CBOM CY)KJEHHSI C CY)KJICHUSAMU JIPYTUX YUACTHUKOB JMA0ra, 0OHapyXHUBaTh pa3indyue 1
CXOJICTBO TO3MLMH; B KOppeKTHOH ¢(opme ¢GopMynupoBaTh pa3HOTIACHUS, CBOM



BO3paKCHMUSI,

® [PCACTABJIATL PC3YJIbTAThlI PCIICHUA 3adavu, SKCICPUMCHTA, UCCICAOBAHUA, IMPOCKTA,
CaMOCTOSITEJIbHO BBIOMpATh (OpMaT BBICTYIUICHHS C Y4ETOM 3a/ad MpEe3eHTALUU |
0COOEHHOCTEH ayJUTOPUH.

CoTpyaHunuecTBo

® [IOHMMAaTh U MCHOJB30BAaTh MPEUMYIIECTBA KOMAaHIHON U UHIWBUYaTbHON pabOTHI MpU
pelIeHUH YIeOHBIX MATEMATHUECKUX 3a]1a49; IPUHUMATH 11EJTb COBMECTHOM JICATEIHbHOCTH,
[JIAHUPOBATh OPraHU3aIlMi0 COBMECTHOM paboOThl, pacupenensTh BUAB padoT,
JIOTOBApUBAThCs, OOCYKJaTh TMPOILECC M Pe3yiabTaT paboThl; 0000IIaTh MHEHUS
HECKOJIBKHUX JIFOJIEH;

® y4acTBOBATh B IPYNIOBBIX GopMax paboThl (0OCYkaeHHUs, OOMEH MHEHUH, «MO3TOBBIE
LITYPMbI» U UHBIE); BBITMOJIHATH CBOIO YaCTh pabOThI U KOOPAMHUPOBATH CBOU JIEHCTBUS C
JPYTMMH 4JIeHaMHU KOMaH/Ibl; OLIEHUBATh KAUeCTBO pPe3y/bTaTa U KaYeCTBO CBOETO BKJIaa
B 001U pe3ynbTaT o KpUTEpUsIM, chopMyIHUpOBaHHBIM YUaCTHUKaMU B3aUMOIEHCTBUSI.

3) VYuueepcanouvimu pezynamuenvimu oeticmeusmu, odecneyugarouumu Gopmuposanue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCTIU.

Camoopranu3amnus

® BBIABIATH MNPOOJEMBbl JUISI pELIEHUs B JKU3HEHHBIX M y4YEOHBIX CHUTYaIUsX;
OPUEHTUPOBATHCSA B PA3IUYHBIX MOJIXOJaX NPUHATHS pelleHud (MHIUBUAYaAIbHOE,

TPYIIIOBOE);
® CaMOCTOSTENIHO COCTAaBJIATH IUIAH, aJTOPUTM pEHICHUS 3a7a4d (MM €ro 4YacTh),
BBIOMpATh CIMOCOO pemeHusT ¢ Y4ETOM HMEIOIIMXCS PECYpcoB M COOCTBEHHBIX

BO3MOXHOCTEH, apryMeHTUPOBaTh U KOPPEKTHPOBATh BapUaHThl PEIICHUN C yu&ToMm
HOBOM nHpOpMaLIUH.

CaMOKOHTPOJIb

® BJIAJCTb criocodamu CaMOIIPOBEPKHU, CAMOKOHTPOJIA HpoHecca U peE3yibTaTra PCIICHUA
MaTeMaTHUYECKOM 3aJa4yud, CaMOMOTHBalluU 1 pe(I)J'IeKCI/II/I;

¢ [MPCABHUACTL TPYAHOCTHU, KOTOPBIC MOTYT BO3HHKHYTH IPH PCHICHUH 3aAa4du, BHOCHUTH
KOPPCKTUBLI B ACATCIBHOCTb HAda OCHOBC HOBBIX OﬁCTOHTGJ’ILCTB, HaWIeHHBIX OH_II/I6OK,
BBIABJICHHBIX pr,HHOCTeI‘/'I;

® OIIEHMBATh COOTBETCTBUE pPE3yNbTaTa JIEATEIbHOCTH MOCTABICHHON LIETH U YCIOBUSM,
OOBSACHATH MPUYUHBI JOCTHXKCHUS MM HEJJOCTUKEHUSI 1IENIU, HaXOJUTh OIINOKY, 1aBaTh
OIICHKY TPUOOPETEHHOMY OTIBITY.

IMOLMOHAJLHLIA HHTEJJIEKT

® BbIPpAXKATh SMONHUU IIPU HUZYUYCHUHU MATCMATHUUYCCKUX OOBEKTOB U q)aKTOB, JdaBaTb
OMOIMUOHAJIIBHYIO OCHKY PCIICHUS 3ala4U.

IIpenmeTHble pe3yJibTaThI

Hpe,Z[MeTHLIC pe3yibTaTbl OCBOCHUSA HpHMepHOﬁ pa6oqel71 nporpaMmbl IO MAaTCMATUKC
erIy6J1éHHOF0 YPOBHA MPEACTABJICHBI IO I'OAaM O6y‘~IeHI/I$I B CICAYIOIIHUX pa3aciiax MporpaMMbl B



paMKax OTAEIBHBIX KypcoB st 7-9 kmaccoB: «Anrebpa», «l'eomerpus», «BeposTHOCTH U
CTaTUCTUKAY.

PazBuTne mormyeckux HpeI[CTaBJ'IeHI/II;'I 1 HAaBBIKOB JIOTHYCCKOI'O MBIIIJICHUA O6yanOH_II/IXCSI
OCYIICCTBJIAICTCA B paMKaxX BCCX HA3BAHHLIX KYpPCOB Ha IMPOTSIKCHUU BCEX JICT 06y‘I€HI/I$I.
HpeﬂnonaraeTcsl, YTO BBIITYCKHUK OCHOBHOM IIKOJIBI CMOKET CTPOUTH BBICKA3bIBAHWA U OTPUIIAHHA
BBICKa3BIBaHHﬁ, pacio3HaBaTb HWCTUHHBLIC W JIOKHBIC BbICKA3bIBAHUA, IMNPHUBOAWUTL IPHUMEPBI U
KOHTPHOPHUMEPLI, BBIINOJHATL OIICpallMd HAaJl BbICKA3bIBAHHUAMHU, CTPOUTHL BbICKA3bIBAHHUA U
pacCy’KACHUS Ha OCHOBC JIOTMYCCKUX IIpaBUJI, PCIIaTh JIOTMYCCKUEC 3aJa4r, HAYYUTCSA MPHUMCHATH
METO MaTEeMaTHUECKOM HHAYKIUHU, OBJAACCT IOHATUSAMU: OIPCACICHUC, aKCHOMa, TCEOpcMa,
A0Ka3aTCJIbCTBO — W HAYYUTCA UCIOJb30BATh UX MPU BBITTOJIHCHHUN y‘I€6HI>IX n BHeyqe6HBIX 3aaa4.
HpI/I 3TOM BBCJCHHUEC OCHOBHBIX JIOTHMYCCKHUX MOHATHH M OCBOCHWE OCHOBHBIX CBSI3aHHBIX C HUMHU
BUJIOB JICATEIILHOCTH OTHECEHO K Kypcy «BeposiITHOCTh M CTaTUCTHKA» M TaK )K€ PACHpPEIETICHO IO
rojiaM oOy4eHwusl.

B pamkax Bcex Tpéx KypcoB ocyuecTBisieTcs (OpMUpPOBaHWE YMEHHUS BBIOMpPAThH
MOAXOIAUIUN METO JUTsl peIIeHUsI 3a/1a4H, BBISIBIIATH IPUMEPhl MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH
B MPUPOJIE U OOIIECTBEHHOH KU3HH, paclo3HaBaTh MPOSIBICHUE 3aKOHOB MaTEMAaTUKH B UCKYCCTBE,
MIPUMEHSITh MaTeMAaTUYECKUE 3HAHUS U OTIBIT MAaTEMaTUYECKOM IeATEIbHOCTH B CUTYallUAX PealbHON
#u3HU. OOyuaroluecss 3HAKOMATCA M Y4aTcs OIMCHIBaTh OT/EIbHBIE BbIJAIOIIMECS Hay4dHbIE
pe3ynbTaThl, IMOJyYeHHbIE B XOJ€ pa3BUTHUS apUPMETUKH, airedpbl, T'€OMETPUM, TEOPHUH
BEPOATHOCTEH, CTAaTUCTUKH, NMPHUBOJAUTH IPUMEpPbl MAaTEMaTHYECKUX OTKPBITUH M HMX aBTOPOB B
OTEYECTBEHHON U BCEMUPHON UCTOPUU HAYKH.



Auredpa 7-9 knacc (yriry0J1eHHbIH YPOBeHb)
Lenn u3yyenusi yueOHOro Kypca

AnreOpa sBISIETCS OAHMM U3 OIMOPHBIX KYPCOB OCHOBHOW INKOJIBI: OHa OO0ECIeYMBACT
HU3YUCHUC NPpYIrux AUCHUIUIMH KaK CCTCCTBCHHO-HAYYHOI'0, TaK W T'yYMAHUTAPHOI'0 HUKIIOB, eé
OCBOEHHME HEOOXOIMMO ISl MPOJOJDKEHHS] 00pa3oBaHMS W IOJIE3HO ISl MOBCETHEBHON KHU3HH.
Pa3Butne y oOydarolmuxcsi Hay4yHbIX MPEJCTaBICHUM O MPOUCXOXKIACHUM U CYLIHOCTH
anredpanvecknx adCTpakInid, CrIoco0e OTPAKEHUSI MAaTEMATHYECKON HAYKOH SBJICHUI U MPOIIECCOB
B IIpUpPOJIC 1 O6HICCTBC, POJin MAaTEMATUYICCKOTO MOJACIMPOBAHNA B HAYYHOM IIO3HAHUU U B IIPAKTUKC
Croco0CTBYeT (hOPMUPOBAHUIO HAYIHOTO MHUPOBO33PECHUS U KAUECTB MBIIIICHHUSI, HEOOXOIUMBIX IS
ajanTaluu B COBPEMEHHOM IM(poBoM obmiectBe. M3yuenue anreOpbl €CTECTBEHHBIM 00pa3oM
o0ecrieynBaeT pa3BUTHE yMEHHsS HAOJIONaTh, CPAaBHUBATH, HAXOJHWTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTU MBIIIJIICHUA, CIIOCOOHOCTH APTYMCHTUPOBAHHO 000CHOBBLIBAaTL CBOH HCﬁCTBHH,
BBIBOJIBI, (OpMynHpoBaTh yTBepkAeHUsA. OcBoeHHME Kypca ainreOpbl 00ecreunBaeT pa3BUTHE
JJOT'HYECKOI'0 MBINIJICHU S 06yqa101111/1xcs[: OHHM HUCHOJB3YIOT ACAYKTHUBHBIC W HWHAYKTHBHBIC
paccyxkieHusi, 00001IeHne U KOHKpEeTH3aluo, abctparupoBanne u aHanoruio. O0ydeHue anredpe
MIPEIoJaraeT 3HAYUTEIbHBIH 0O0BEM CAMOCTOSTENBHON NEATETLHOCTH OOYYarOUIUXCS, TOATOMY
CaMOCTOSITEIIEHOE PEIICHHE 3a/1a4 YUalIMMHCs €CTECTBEHHBIM 00pa30M SIBIISICTCS pealn3aliiei aes-
TEJIbHOCTHOTO MPUHIUIA 00YUEHHS.

B crpykType mporpamMmbl yueOHOTO Kypca «AnreOpa» yriyOonéHHoro wusydenus B 7-9
KJaccax OCHOBHOE MECTO 3aHMMAIOT COJepKaTelbHO-MeToandeckue JmHMN: «Yucma wu
BBIUHCIICHUS; «AJTeOpandecKre BEIPKEHIS»; « Y paBHEHUS U HepaBeHCTBay; « Dynkunny. Kaxnas
U3 3THX COJCPIKaTEeIbHO-METOANYECKUX JMHUN Pa3BHBACTCSA HA MPOTSHKEHUHM TPEX JIET M3YyUCHUS
Kypca, eCTECTBEHHBIM 00pa3oM IMEPEeIUIeTasCh U B3aMMOJICHCTBYS C APYTMMH €ro JMHUAMH. B xone
M3y4eHUS! Kypca OOYYalOIIMMCS TPUXOIMUTCS JIOTHYECKH PAcCyXAaTh, WCIOIb30BaTh TEOPETHKO-
MHOKECTBEHHBIH 3bIK. B CBS3M ¢ 9THM 11e1ec000pa3Ho BKIIOYHUTH B IPOrPaMMy HEKOTOPBIE OCHOBBI
JIOTMKH, TPOHMU3BIBAIOIINE BCE OCHOBHBIC pa3/Ielibl MaTeMaTHYECKOr0 00pa30BaHUs U CIIOCOOCTBY-
IOIIME OBJAJCHUIO OOYYAIOIIMMKCS OCHOB YHHBEPCAJIBHOTO MAaTEeMAaTHUECKOTO S3bIKA. Takum
00pa3oM, MOKHO YTBEpPXKIaTh, YTO COJEPXKATEIBHOH M CTPYKTYPHOH OCOOCHHOCTBIO Kypca
«Anrebpay SBISETCS €ro HHTETPUPOBAHHBIN XapaKTep.

Coneprxanue TUHAN «HUCTa U BBIYUCICHHUSD CIY)KUT OCHOBOM IS AabHEHIIIETO U3YUCHU S
MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYUYAFOIIUXCS JIOTHIECKOTO MBIIUICHHS, (DOPMHUPOBAHHIO
YMEHHS TI0JIb30BAThCS  AITOPUTMAMH, a TaKKe MNPUOOPETEHUIO MPAKTHYCCKUX HABBIKOB,
HEOOXOJMMBIX TS IIOBCEHEBHOM JKU3HU. Pa3BUTHE MOHSATHS O YHUCIIC B OCHOBHOM IIIKOJIE CBSA3aHO C
pallMOHAILHBIMH M MPPAIMOHATBHBIMH ~ YHCIaMH, (OPMHPOBAHHEM  MPEJCTABJICHHH O
JCUCTBUTEILHOM 4YHCIIE. 3aBEPIICHUE OCBOCHHS YUCIIOBOW JIMHUM OTHECCHO K CTapIIeMy 3BEHY
o0rm1ero o0pa3oBaHusL.

Conepxanue JByX anreOpandeckux JIMHUN — «AnreOpanyeckue BBIPDOKEHUS» U
«YpaBHEHUS U HEPABEHCTBa» CMOCOOCTBYET ()OPMUPOBAHUIO Y OOYUaIOIIMXCS MaTeMaTHYECKOTO
anmapara, HeoOX0AUMOTO JIsl peIlIeHHsl 3aJjay MaTeMaTUKU, CMEXHBIX MTPEIMETOB U OKpYXKarolen
peanbHOCTH. B OCHOBHOH mIKOje ydeOHBI MaTepual TpYNIUPYETCs BOKPYr palMOHAIbHBIX
BbIpaKeHUH. AnreOpa JE€MOHCTpUPYET 3HAu€HHE MaTeMaTHKH KakK s3blka s MOCTPOSHHS
MaTeMaTH4YeCKUX MOJIeJNeH, ONMCaHus IPOIIECCOB U SBJICHUI pealbHOro Mupa. B 3amaun oOydenus
anreOpe BXOAAT TAaKKE JalbHEHIIee pa3BUTHE AITOPUTMUYECKOTO MBIIUICHUS, HEOOX0IUMOTO, B
YacTHOCTH, JUIA OCBOEHMS Kypca HH(OpPMAaTHUKH, M OBJIQJEHUE HABbIKAMHU JI€AYKTHUBHBIX



paccyxaenuid. [I[peoOpa3oBaHe CHIMBOJIBHBIX (HOPM BHOCUT CBOU CHETIM(PUICCKUI BKIIA]l B Pa3BUTHE
BOOOpaXEHHUs1, CIIOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPUYECTBY.

Conepxanne QyHKIIMOHATLHO-TPAdUICCKON JTMHAN HAIEJICHO HA MOJy4EeHUE IKOJIbHUKAMU
3HAHUA O (PYHKIMAX KaK BaKHEUIIEH MATeMaTWYeCKOW MOJENH JJIsi OMHCAHUS U WCCIEAOBAHUS
pa3HOOOpa3HBIX TPOIECCOB M SIBJICHWH B MpHUpoAe U oOmecTBe. M3ydeHue 3TOro Martepuana
CIIOCOOCTBYET Pa3BUTHIO Y O0yJAIONTUXCS YMEHHS HCIIOIH30BATh PA3JIMYHBIC BRIPA3UTEIILHBIC CPEI-
CTBa S3bIKA MATEMaTUKH — CJIOBECHOI'0, CHUMBOJMYECKOTO, Tpa(UUYeCcKOTro, BHOCHUT BKJIAJ] B
(dhopMHpOBaHKE MPEICTABICHUA O POJIA MATEMATHKH B Pa3BUTHH IUBUIIM3AIIUU U KYJIbTYPHI.

YrayOon€HHbIii Kypc anreOpbl XapaKTepu3yeTcsi He TOJIBKO HW3yYeHHEM HEKOTOPOro
JIOTIOJTHUTEIBHOTO TEOPETUYECKOTO anapara i CBsI3aHHBIX ¢ HUIM METOJ0B pelleHus 3a1a4d. Anreopa
SIBJISIETCS SI3bIKOM [Tl OIMUCAaHUsI OOBEKTOB U 3aKOHOMEPHOCTEH, CIIYKUT OCHOBOM MaTeMaTH4eCKOTro
MozenupoBanus. [Ipy 3ToM camu 00bEKThI MAaTEMaTUYECKUX YMO3AKIIOUEHUH U IPUHSITHIE B aldreope
MpaBWjla HUX KOHCTPYHMPOBaHHSA CHOCOOCTBYIOT (DOPMHPOBAHHIO YMEHH OOOCHOBBIBaTH U
JI0Ka3bIBaTh CYXICHUS, Pa3BUBAIOT MATEMATUYECKYIO MHTYUIUIO, KPAaTKO U HArjsSAHO PacKpbIBAIOT
MEXaHU3M JIOTUYECKUX MOCTPOEHUH U ydaT uX NpuMeHeHuto. Tem cambiM anreOpa 3aHHMaeT OJHO
13 BeIyLIUX MeCT B ((OPMUPOBAHUH HAYYHO-TEOPETUYECKOTO MBIIIJIEHUS 00yJaromuXcsl.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yyeOHOMY IUTaHy B 7—9 Kilaccax m3ydaercsi y4eOHbI Kypc «AnreOpa», KOTOPbIT
BKJIIOYAET  CIEAYIOIIME OCHOBHBIE pasliesibl  coaepkaHus: «Yucna U BBIYHUCICHUSY,
«AnredpanyecKue BbIPAKEHUS», «Y paBHEHHS U HEPABEHCTBAY, «DyHKLIUN.

B y4uebHOM 1utaHe Ha m3ydeHue anreOpsl B 7—9 kiaccax Ha yriiyOJ€HHOM YPOBHE OTBOIUTCS
He MeHee 4 y4eOHBIX YacOB B HEAETIO B TEUCHHE Ka)JIOTO roja OOydYeHHs, BCErO 3a TpU Troja
o0yuenuss — 408 yueOHBIX 4acoB.

Conep:xanue ydye0HOro Kypca (1mo rogam o0yueHus)
7 kaacc
Yucia v BIYHCTIEHUS
Payuonansusvie uucna

PammonansHbie 4wucia. CpaBHeHI/Ie, YIOPAAOYUBAHUC U apI/I(i)MeTI/I‘leCKI/Ie Z[eﬁCTBHH C
panroOHaJIbHBIMU YUCJIAMU. YucaoBas Ipsamasi, MOAYJIb YUCJIA.

CreneHs ¢ HaTypaJIbHbIM IIOKa3aTeJICM U e€ cBolcTBa. 3aIllMCh 4YHCIa B Z[eCHTHqHOﬁ
MO3UIUOHHOM CUCTEME CUMCIICHMSI.

Pemienne TEeKCTOBBIX 3aday apI/I(i)MeTI/I‘leCKI/IM criocobom. Pemenue 3aga4d M3 peanLHoﬁ
IPaKTUKU Ha 4YaCTH, HaA I[p06I/I, Ha NPOUCHTHBI, IPUMCHCHUC OTHOIIICHUH U HpOHOpHI/Iﬁ IIpu peIICHUU
3aia4; pCIICHUC 3a/1a4 Ha IBUKCHHC, pa60Ty, IMMOKYIIKH, HAJIOT'U.

Henumocmu
Jemnumocth 1enbix urcea. CBOMCTBA ACTUMOCTH.

[IpocTeie u cocraBHble yncia. YéTHbie 1 HeUETHBIE yncna. [Ipu3naku genuMocTu Ha 2, 4, 8§,
5,3,6,9, 10, 11. [IpuzHaku 1e1MMOCTHA CyMMBbI U IPOU3BEIEHUS LETbIX YUCEN MPU PEUICHUU 3a/1a4
C IPAKTUYECKUM COJEPKAHUEM.



HauGonpmmii oOmuid nenuTenh W HaWMMEHbIIee OO0IIee KpaTHOE JBYX ducel. B3aumHO
npocteie yucia. Anroputm EBknmpa.

Jlenenue ¢ ocTaTtkoM. ApudmMeTndeckue ornepaunu HaJl OCTaTKaMH.
Auaredpanyeckue BbIpaKeHHs
Buipasicenun ¢ nepemennvimu

BoipaxkeHue ¢ nepeMeHHbIMU. 3HAU€HUE BbIpaKEHUs C IepeMeHHbIMU. [IpencraBieHue
3aBHCUMOCTH MEXIy BEJITMUYMHAMH B BUAE (DOPMYIIBI.

Toxnectso. ToxiecTBeHHBIE npeoOpazoBaHus anreOpanvyeckuxX  BBIPAXKECHHH.
JlokazaTenbCTBO TOXK/IECTB.

Mnozounenwt
Onnounensl. OMHOWIEH cTaHIapTHOTO BUAA. CTENeHb OTHOYJICHA.

MHuorounensl. MHorouneHn crangaptHoro Buzaa. CreneHb MHorowieHa. CroxeHue,
BBIUMTAHNUE, YMHOXEHHME U JelieHue MHoroujieHoB. I[IpeoOpa3oBaHue IeNOro BBIPAKEHUS B
MHorouseH. Kopau MHOrousiexa.

@OopMyIbl COKpAIIEHHOTO YMHOXKEHUS: KBaJpaT CyYMMbI M KBaJpaT pa3HOCTU JBYX
BBIPAKEHUH, KyO CYMMBI U KyO pa3HOCTH JABYX BBIPaKEHUM, Pa3HOCTh KBAJPATOB JABYX BBIPAXKEHUH,
MIPOU3BEACHNUE PA3HOCTU U CYMMBI IBYX BBIP@XKEHH, CyMMa U Pa3HOCTb KyOOB JIBYX BbIpaKEHUII.

Pasioxenne MHOTOYIEHA HA MHOKATENN. BeIHECEHNE 00IIIETO0 MHOKUTENIS 38 CKOOKH. MeTo1
TPYIIIUPOBKH.

YpaBHeHHsI M CHCTEMbI YPABHEHUI
Ypasnenusn

VYpaBHenue c¢ onHoM mnepemeHHOM. Kopenb ypaBHeHus. CBoiicTBa ypaBHEHHH C OJHOM
nepeMeHHOM. PaBHOCHIIBHOCTh ypaBHEHMI. YpaBHEHHME KaK MaTeMaTHYeCKas MOJENIb peajbHOU
CUTYaIUH.

JIuneitHoe ypaBHEHHE C OJJHOM NepeMeHHOM. Uncio kopHel JIMHEHHOTO ypaBHeHus. Perenne
TEKCTOBBIX 33Jlad C MOMOUIBI0 JTMHEHHBIX ypaBHeHUN. JIMHEWHOEe ypaBHEHHE, COJepiKallee 3HaK
MOYJIS.

Cucmemul ypasnenuii

ypaBHeHI/IC C AByMs ICPECMCHHBIMU. Fpa(bI/IK JIMHEHHOT'O YpaBHCHUS C IBYMsI ICPEMCHHBIMU.
CucreMbl TUHEHHBIX ypaBHeHI/Iﬁ C ABYyMs IIEPEMCHHBIMHU. l"pa(bnqecm/lﬁ MCTO/J PCHICHH CUCTCMbI
JIMHEHHBIX ypaBHeHI/Iﬁ C ABYMA IICPEMCHHBIMU. Pentenne cucteM JUHEMHBIX ypaBHeHPIfI C AByMs
NMEPpEMEHHBIMU MCTOAOM MMOACTAHOBKU U METOZIOM CJIOKCHUA. Cucrema ABYX JINHEMHBIX ypaBHeHI/II\/’I
C ABYMs IIEPCMEHHBIMU KaK MO/JICIIb peanLHoﬁ CH TyalluH.

DyHKUUH
Koopounamut u cpaguxu

Koopaunara Touku Ha npssMoii. UncnoBble MpoMexyTKU. PaccTosHne Mexay JByMs TOUKaMH
KOOPAMHATHOU IIPSAMOIA.

HpﬁMOerJ'ILHaH CUCTCMa KOOpAHHAT. A6CI_II/ICCEI n opJAuHaTa TOYKHU Ha KOOpI[PIH&THOfI



wiockoctu. Ilpumepsr rpadukoB, 3amaHHBIX Qopmynamu. UteHue rpaduKOB pearbHBIX
3aBUCUMOCTEN.

Dyukyuu

OyHKIMOHAIbHBIE 3aBUCUMOCTH Mexay BenuunHamu. [lonstue ¢pynkumu. OyHkius kax
MaTeMaTu4eckass MOJENb peanbHoro mpouecca. OOmacTh ompenesneHUss W 00NaCTh 3HAYCHUH
¢ynkuuu. CrnocoOwl 3amanus ¢yakiun. ['paduk Qynxnum. [loHSATHS MakcuMyma ¥ MHHHMYyMa,
BO3pacTaHMsl U yObIBaHMsI HAa IPUMEPAX PEAIbHBIX 3aBUCUMOCTEH.

Jluneitnas ¢yHkuwms, e€ cBoiictBa. ['paduk nuneitnoi Gynkuuu. I'paduk dynkium y = | X |.
KycouHo-3aganHbIe pyHKINN.

8 ki1ace
Yucsaa v BLIYUCICHUS
Hppauuonanvuvie uucna

KBanpartuble kopHH. ApudMeTHUEeCKH KBaapaTHbIM KOpeHb U ero cBoicrtBa. [lonsTue
MPPALMOHAIBHOTO 4ucna. JlelcTBUs ¢ HMppanmoHanbHbIMA uuciaamu. CBOWCTBA JIEWCTBHM C
UppalroHaIbHBIMU yuciaMy. CpaBHEHUE UPPALIMOHAIBHBIX YHCETT.

Yucnoevie mHodCcecmea

[IpencraBneHuss 0 pacHIMPEHHUSIX YUCIOBBIX MHOXKECTB. MHOXKECTBA HATYPAIbHBIX, IENBIX,
paloHaIbHBIX, IEHCTBUTENbHBIX uncesl. CpaBHeHHE YyKcen. YNCIoBbIe MPOMEKYTKH.

Henumocme

HetrictBug ¢ octarkaMu. Octatku creneHed. [[pumMeHeHre ocTaTkoB K pEeIICHUI0 YpaBHEHUI
B LIEJIBIX YMCIIaX ¥ TEKCTOBBIX 3a/1a4.

H3zmepenus, npuobnuscenusn, OoyeHku

Pa3mMepnr 00BEKTOB OKPYKAIOIIETO MHUPA, JJIUTEILHOCTh MPOIIECCOB B OKPYXKAIOIIEM MHPE.
CrangapTHbIil BUI YUCTIA.

AsredOpanyeckue BbIpasKeHU s
Jlpoono-payuonanshuie evlpasrcenus

Anrebpandeckas apoOb. [lomycTuMble 3HAYeHHs MEPEMEHHBIX B JAPOOHO-pAlIOHATBHBIX
BbIpakeHussx. OCHOBHOE CBOMCTBO anreOpanyeckoit Apoou. CroxkeHue, BBIYUTAHHE, YMHOKEHUE U
NeJICHHE alreOpanyeckux apooeit. Beijenenue memnoit yactu anredOpanyeckon apoou.

ParnmoHanbHbIe BeIpakeHUs. TOXKIECTBEHHbBIE MPEOOpa30BaHUS PAIMOHATIBHBIX BBIPAKEHUH.
Hppayuonanvhoie sviparcenus

Z[OHyCTI/IMI)Ie S3HA4YCHUA TICPEMCHHBIX B BBIPAKCHUAX, COACPIKAMIUX apI/Iq)MeTI/I‘leCKI/Ie
KBaApPAaTHBIC KOPHH. ToxaecTBEHHBIE npeo6pa30BaHI/151 BLIpa)KeHHfI, COZACpIKanX apI/Iq)MeTI/I‘leCKI/Ie
KBaApPAaTHBIC KOPHH.

Cmenenu

CreneHb ¢ 1esbIM MOKa3aTeneM u e€ cBoiicTa. [IpeoOpa3oBanue BeIpaXeHUMH, COAEPIKALIIX
CTEIIEHH.



YpaBHeHusI U HEPaBEHCTBA
Ypasnenusn

KBanpatHoe ypaBHeHue. dopmyna KOpHEH KBaapaTHOro ypaBHeHus. KoumuecTBo
JNEUCTBUTEIIBHBIX KOPHEM KBAaJApaTHOIO ypaBHeHHs. Teopema Buera. YpaBHEHHs, CBOJAMMBIEC K
JIMHEWHBIM YpAaBHEHMSAM WJIM K KBaJpaTHBIM ypaBHeHUsM. KBagpaTHoe ypaBHEHHE ¢ ITapaMETPOM.
Pemrenne TeKCTOBBIX 3a7a4 € IOMOIIBIO KBAJAPATHBIX YPABHEHUM.

JlpoOHO-pannoHanbHbIE ypaBHEHUs. Pemenne npoOHo-panoHanbHbeIX ypaBHeHUH. Penenne
TEKCTOBBIX 33J1a4 C IOMOIIBIO JPOOHO-pAllMOHAIBHBIX YpaBHEHUN. I'paduueckas MHTEpIpeTanus
YPAaBHEHUH C JBYMsI IEPEMEHHBIMM.

Hepagencmea
Uucnossle HepaBeHCTBa. CBONCTBA YHCIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemenHoii. CTporue u Hectporue HepaBeHCTBa. CI0KEHUE U YMHOKEHHE
YHCJIOBBIX HCPABCHCTB. OHeHI/IBaHI/Ie 3HAYCHHUA BBIPAKCHUS. HOK&S&TGJ’IBCTBO HCPaBCHCTB.

[loHdaTHE O pemeHMM HEPaBeHCTBA C€ OJHOW IEpEeMEHHOHM. MHOXECTBO pEIIeHHUN
HepaBeHCTBa. PaBHOCHIIbHBIE HEPaBEHCTBA.

JIuHeitHOe HEpPaBEHCTBO C OJHOW NEPEMEHHOW M MHOXKECTBA €ro pemieHui. Pemenue
JIMHEWHBIX HEPABEHCTB C OJTHOM NepeMeHHON. CHUCTEMBI U COBOKYITHOCTH JINHEWHBIX HEPABEHCTB C
OJHON TepeMEeHHOW. PemieHne TEKCTOBBIX 3a7a4 C MOMOIILIO JIMHEHHBIX HEPABEHCTB C OJHOMU
MePEMEHHOM.

QyHrkyuu

OO6mactp ompeneNeHuss U MHOXKECTBO 3HaueHM (yHkumu. CriocoObl 3amaHust (yHKITUH.
I'padux Gyakmuu. Urenue cBoiictB GpyHkiuu 1o e€ rpaduxy. [Ipumeps rpadukos GyHKIMA, OTpa-
KAFOIIUX PEabHBIC MPOIECCHI.

Jluneitnas GyHkuus. OyHKIUH, OMUCHIBAIOIIKE MPIMYIO U OOPATHYIO MPOMOPIIMOHATBHBIE
3aBHCHMOCTH, nX rpadmkn. Oynkmun y = ax?, y=x° + b,y =x3, y=|x|,y=vx,y= g U UX CBOMCTBA.
KycouHo-3a1aHHbIe QYHKIHH.

9 kaacce

Yucsia ¥ BBIYUCTICHUSA

Hppayuonanvhuvie uucna

Kopewb N-it crenenu u ero cBoiicta. CTeneHb ¢ parioHaIbHbIM MOKa3aTeIeM U €€ CBOHCTBA.

AJredpanyecKkue BbIPaKeHHs

Hppayuonanvhsle svipascenus

ToxaecTBeHHBIC Hp606pa3OBaHI/I$I BBIpa)KeHHﬁ, COoJCpKallnuxX KOPCHb N-il CTemneHH.
ToxaecTBEeHHbBIC Hp606pa3OBaHI/I$I BBIpa)I(eHI/Iﬁ, coACpiKalux CTCIICHb C paluOHAJIbHbBIM
IIOKa3aTCJICM.

MHoro4jieHbI

KBanparssiii TpéxwieH. KopHu kBagpaTHOro TtpéxuiaeHa. PazyiokeHHe KBaJpaTHOTO
TpéXuiieHa Ha JTMHEHHbIE MHOKUTEIH.



YpaBHeHusI U HEPaBEHCTBA
Ypasnenusn

bukBanpatHeie  ypaBHeHus.  [IpuMeppl  IpPUMEHEHUHM  METOJOB  PaBHOCHIIBHBIX
npeoOpa3oBaHuii, 3aMEHBI IEPEMEHHOM, rpauyecKoro MeTo/1a MpH PelIeHU YpaBHEHUH 3-if u 4-i
CTEIICHEN.

Pemenue 1poOGHO-paliioHaNbHBIX YPABHEHUH.

Pemrenne cucrem ypaBHEHMI C JABYMsI IE€PEMEHHBIMM. PenieHue NmpoCcTeMIINX CUCTEM
HEJIIMHEHHBIX YpPaBHEHHWH C JBYMS I€PEeMEHHBIMH. [ 'paguuecKuii MeTOJ PpEHICHUS CHCTEMBI
HEJIMHEWHBIX YpaBHEHUI C AByMs nepeMeHHbIMU. CHcTeMa JIBYX HEMHEHHBIX YPaBHEHUN C ABYMS
IIEPEMEHHBIMU KaK MOJIENIb PEANIbHON CUTYALNH.

Hepagencmea
Uucnossle HepaBeHCTBA. PellieHne TMHENHBIX HEpaBEHCTB. /[0Kka3aTebCTBO HEPABEHCTB.

KBagparHble HepaBeHCTBA € OJHOM NiepeMeHHOW. PelleHne KBaJpaTHBIX HEPABEHCTB
rpadguyeckuM METOJIOM M METOJOM HHTEepBaJioB. MeToJ HHTEpBAJIOB I palMOHAIbHBIX
HepaBeHCTB. [Ipocrelinine HepaBeHCTBA C TApaMETPOM.

Pemenne TekCTOBBIX 3aaa4 € IMIOMOIIBIO HEPABCHCTB, CUCTEM HCPABCHCTB.

HepaBenctBo ¢ nBymsi mepemMeHHbIMH. Perienne HepaBeHCTBAa C JBYMsI NEPEMEHHBIMHU.
CucremMbl HEpaBEHCTB C IBYMs NepeMeHHbIMU. [ paguueckuii MeTO1 pelieHrs CUCTEM HEPaBEHCTB C
JBYMsI IEPEMEHHBIMU.

L0 IN10700

Oynkiusa. CoiicTBa QyHKIMA: HYIM (QYHKIIMH, MPOMEKYTKHA 3HAKOTIOCTOSTHCTBA (PYHKITHH,
MIPOMEXYTKHA BO3pacTaHusi U yObIBaHUSA (YHKUUHU, YETHBIE U HEYETHBIC (DYHKIMH, HaHOOJbIIEe U
HauMeEHbIIIee 3HaYeHUS (PYHKIIUU.

KBagparnunas pyskmus u e€ cBoiicTBa. lcnosb3oBaHue CBONCTB KBaAPATUYHON (DYHKITMH
g pemienus 3anad. [loctpoenune rpaduka kBagparnyHoi ¢ynkiuu. Ilonoxenue rpaduka xpa-
JpaTHYHOM (DYHKIIMH B 3aBUCUMOCTH OT €& kod(dduirenton. I'paduku dynximit y = ax?, y = a(X —
m)% uy = a(x — m)2 + n. Ioctpoenue rpadhukoB GpyHKIHUI C TOMOIIBIO IPeoOpPa3OBaHHUil.

JHpo6no-nuneiinas ¢ynkuus. MccnenoBanue QyHKIIHIA.
®Oyuknus Y = X" ¢ HaTypaJIbHBIM TIOKa3aTeaeM N U e€ rpaduk.
YucioBble MOCIEI0BATEIHLHOCTH U MPOTPeCcCHH

[TonsiTue uncnoBoit nocieaoBaTebHOCTH. KoHeuHble U OECKOHEYHBIE MTOCIIEI0BATEILHOCTH.
OrpaHuyeHHas TOCIE0BaTeIbHOCTh. MOHOTOHHO Bo3pacTaromas (yOblBarolias) mocjae10BaTeNlb-
HOCTb. CrIocOObI 3a/1JaHMsI IOCIIE0BATEILHOCTHU: ONUCATENbHBIN, TAOIMYHBIN, C TOMOIIBIO (POPMYIIBI
N-TO YJeHa, peKyppEeHTHBIH.

Apugmernueckas 1 reoMmerpudeckas nporpeccuu. CBoicTBa 4jeHOB apu(METHUECKOW U
reomMeTpuueckoil mporpeccuil. Popmyibl N-To uieHa apUPMETHYECKOH M TeOMETPHUECKON
nporpeccuit. @OpMyIibl CyMMBbI IEPBBIX N YWICHOB apu(METUUECKONW U T€OMETPHUECKON MPOTPECCHI.
3amauu Ha MPOLEHTHI, OAHKOBCKHE BKJIA/Ibl, KPEIUTHI.

Hpe,Z[CTaBJ]eHI/IC 0 CXO0AMMOCTHU MOCICAOBATCIBHOCTH, O CYMMHPOBAHUU OCCKOHEYHO



yOBIBAIOIIEH FrEOMETPUIECKOMN MPOTPECCHH.
Meron matemaTudeckoi MHAYKIMHU. [IpocTennme npuMepsl.

IInanupyemsblie npeaMeTHBIE Pe3yJbTAaThl 0CBOCHHS padoyeii mporpaMmsl (10 rogam
00yueHust)

OcBoenne yueOHOTO Kypca «Anrebpa» Ha YrJay0JEéHHOM YypPOBHEe OCHOBHOTO OOIIEro
o0Opa3oBaHus JOJDKHO 00eCneunBaTh JOCTIKEHHE CIEIYIOUINX IMPEIMETHBIX 00pa3oBaTeIbHBIX
pe3yIbTaTOB.

7 Kjacc
Yucsaa v BLIYUCTICHUSA
Payuonanvnsie uucna

— IlepexoauTh OT 0HON (HOPMBI 3alMCH YHCET K APYroi (mpeoOpazoBbIBaTh JECATHUHYIO
JpoOb B 0OBIKHOBEHHYIO, 0OBIKHOBEHHYIO B JICCITUYHYIO, B YACTHOCTH, B OECKOHEUHYIO JCCITHUHYIO
poOBb).

— MHcmonp30BaTh MOHATHS MHOMKECTBA HaTypajJbHBIX YHCCJI, MHOXCCTBA MLCJIbIX YHCCI,
MHOXXCCTBA pallMOHAJIbHBIX YU CCII ITPU PCHICHUH 3aj/ia4, TPOBECACHUN paCCY)K)IeHI/Iﬁ " 1O0Ka3aTCJIbCTB.

— IloHrMaTh ¥ OOBSICHATH CMBICI MO3UITMOHHON 3aIMMCH HATYPATHHOTO YHCIIA.
— CpaBHUBATh U YIOPSIOYUBATH pAllMOHATIbHBIC YHCIA.

— BbINOAHATH, coyeTast yCTHbIE M MUCBbMEHHbIE MPUEMBI, apupMeTHUYECKUE AEHCTBUS C
paloHaIbHBIMU YMCIIAMHU, MCIIOJIb30BAaTh CBOMCTBA YHCEN U IMpaBuia JAEHCTBUHN, IPUEMBI PaLUO-
HaJIbHBIX BHIYUCIICHUI.

— BBITIOJTHATE I[CI\/'ICTBI/UI CO CTCIICHAMM C HAaTypaJIbHBIMU IMOKa3aTCIAMU.

— Haxoauth 3HaYeHUS YUCIOBBIX BBIPAKEHUM, COJEpXKAIIUX pallOHAJbHbIE YUCIA U
CTENIEHH C HaTypaJbHbIM I[IOKa3aTejeM; MPUMEHSITh pa3HOOOpa3Hble CIOCOObl M MPHUEMBI
BBIYMCIICHUS; COCTABJIATh U OIICHUBATH YMCIIOBBIE BHIPAYKEHUS MPU PEUICHUH MPAKTUYECKUX 3a7a4d U
3a/1a4 U3 IPYrux yueOHbIX MPEIMETOB.

— OKI)YFJ'IHTL qucia C 3aﬂaHHOﬁ TOYHOCTBIO, a4 TAKIKC 110 CMBICITY HpaKTquCKOﬁ CUTyaluu,
BBIIIOJIHATD HPUKHUAKY U OLICHKY PE3YyJibTaTa BLIHHCHGHHﬁ, OLICHKY 3HA4YCHHMH YHCIIOBBIX BBIpa)KeHHﬁ,
B TOM YMCJIC ITPpU PCIICHUU ITPAKTHYCCKUX 3a1a4.

— PeniaTe TEKCTOBBIE 3aaUM apI/ICI)MCTI/I‘{eCKI/IM CHOCO6OM; HCIIOJIB30BaTh Ta6J'II/II_IBI, CXCMBEI,
YCPTECIKU, APYTrUe CpcACTBA NMPCACTABJICHUA JAHHBIX IIPHU PCIICHUH 3a1a4.

— Pemartsp MMPAKTUKO-OPUCHTUPOBAHHBIC 3ada4M, CBA3aHHBIC C OTHOIICHHWEM BCJIMYUH,
MMpONOPHHUOHAIIBHOCTBIO BCIIMYUH, MMPOLUCHTAMU,; HHTCPIIPETUPOBATEL PC3YJIbTAThI PCHICHUA 3a/1a4 C
y‘{éTOM OFpaHquHHﬁ, CBSI3aHHBIX CO CBOMCTBaMU paccMaTpruBaACMBbIX 0OBEKTOB.

Henumocmu

— Jloka3pIBaTh ¥ MPUMEHSTH MPU PELLICHUN 3a/1a4 PU3HAKK JenuMocTh Ha 2, 4, 8, 5, 3, 6, 9,
10, 11, mpu3HaKu AEIMMOCTH CYMMbI U MPOU3BEICHUS LIETBIX YHCEIL.

— PacknaapiBaTh Ha MHOXKHUTEIU HATYpaJIbHBIC YUCJIA.

— CBO60,Z[HO ONICpUPOBATH MOHATUAMMU: 4y&THOE quclio, HEUYETHOE YHnCJIO, BBAUMHO IPOCTHIC



qucia.

— Haxonute Hambombpmui OOMIMI JETUTENh W HAaWMCEHbIIee OoOIee KpaTHOE YHCeN H
KCIOJIb30BATh UX MPH PELICHUH 33]1a4, TPUMEHATh aNroput™ EBkinaa.

— OmnepupoBarh MOHATHEM OCTaTKa 10 MOJYJI0, NMPUMEHSITh CBOMCTBA CpaBHEHUH IO
MOZYIIIO.

Auaredpanyeckue BbIpaskeHHs
Buipasicenun ¢ nepemennvimu

— HWcnonp3oBath anredpanyeckyro TEpPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€ B ITpoLiecce
OCBOEHHS y4eOHOI0 MaTepuara.

— HaXOILI/ITI) 3HAa4YCHUA 6yKB€HHI)IX BI)Ipa)KeHI/Iﬁ IIpHU 3a1aHHbIX 3HAYCHUAX IICPEMCHHBIX.

— MHWcnonwn3oBaTh MNOHSATHE TOXACCTBA, BBIIIOJIHATh TOXICCTBCHHBIC npeo6pa303aH1/1;1
BBIpa)KCHI/II\/’I, JOKa3bIBaTh TOXKACCTBA.

MHoroujieHbI

— BrInonsaTh npeoOpa3oBaHus LE0T0 BhIPAXKEHNS B MHOTOYJIEH MPUBEICHUEM MOJ00HBIX
ClIaraeéMbIX, paCKpbITHEM CKOOOK.

— BBIMOAHATE JecTBHS (CIIOKEHWE, BBIYMTAHUE, YMHOXKCHHE) C OJHOWICHAMH M C
MHOTOWIEHAMH, IPUMEHATH POPMYIIbI COKPAIIEHHOTO YMHOKEHHU (KBaapaT U KyO CyMMBbI, KBaJpat
1 KyO pa3HOCTH, pa3HOCTh KBAJpaToOB, CyMMa W Pa3HOCTh KyOOB), B TOM YHCJE ISl YIPOIICHUS
BBIUHCIICHU.

— OcyIecTBIATh Pa3/IoKEHNE MHOTOUYJICHOB HAa MHOXHUTENIM C TMOMOIIBIO BBIHECEHUS 3a
CKOOKM OOILEro MHOXUTENS, TPYNINUPOBKU CJaraeMblX, MPUMEHSS (OpPMYyNbl COKpalI€HHOTO
YMHOKEHUS.

— HpI/IMeHﬂTb Hp606p330BaHI/IH MHOI'OWICHOB I PCHICHUA Pas3IMdHbIX 3aJa4 U3
MaTeéMaTUuKH, CMEXHBIX IIPEAMETOB, U3 peanLHoﬁ IMPaKTHKH.

— HVcnonb30BaTh CBOWCTBA CTENEHEH C HATYpaJIbHBIMU MTOKa3aTesIMU JIJIsl IpeoOpazoBaHus
BBIPAKCHUM.

YpaBHeHUs U CHCTeMbl yPaBHEHUIA

— PemaTte nuHeliHbIC YpaBHCHUA C OHHOﬁ HepeMeHHOﬁ, INpUMCHAA IIpaBujia IIEpEXoda OT
HCXOAHOI'O YPABHCHUS K PABHOCUJIIBHOMY CMY. HpOBepHTL, SABJISICTCS JIM YHUCJIIO KOPHEM YPABHCHUA.

— HOI[6I/IpaTI> IPUMCPHLI ITap YU CCII, ABJIAOIUXCA PCIICHUEM JIMHEHHOTO YpaBHCHUS C IBYMS
NEpCMCHHBIMU.

— CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaduK JHMHEHHOro ypaBHEHHsS C ABYMS
NepEMEHHBIMHU; MOJIb3YSICh I'paUKOM, IPUBOJAUTH IPUMEPHI PELLICHHs YPaBHEHHUSI.

— Pemarp cuctembl AByX JMHEWHBIX ypaBHEHUH C JABYMsI NEpEMEHHBIMH, B TOM 4YHCIeE
rpaduuecKu.

— CocTaBnaTe u peuiaTtb JIMHEHOE YPaBHCHUC HJIN CUCTEMY JIMHENHBIX ypaBHCHI/Iﬁ 1o
YCJIOBHUIO 3aJa4, MTHTCPHIPCTUPOBATH B COOTBETCTBHUU C KOHTCKCTOM 3a/Ia4n HOHy‘ICHHBIf/'I pe3yJIbTar.

DyHKUUH



Koopounamut u cpaguxu

— WMBoOpaxare Ha KOOPAMHATHOM TPSAMOW TOYKH, COOTBETCTBYIOIIME 3aaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KU, UHTEPBAJIbl; 3aIIMChIBATH YU CIOBBIEC IPOMEKYTKH Ha aJIreOpandyeckoM
SI3BIKE.

— OTMeuaTh B KOOPAWHATHOH IIOCKOCTH TOYKH T10 33IaHHBIM KOOPIUHATAM.
Dynkyuu
— Crpoutsb rpaduKu TUHEHHBIX QYHKIUH.

— OmunceBaTh C IIOMOIIIBIO q)yHKHI/IfI HN3BCCTHBIC 3aBUCUMOCTH MCXKAY BCIMYUMHAMMU:
CKOPOCTB, BPEMsI, PAaCCTOSHUE; IIeHa, KOJTMIECTBO, CTOUMOCTD; IIPOU3BOIUTEIIBHOCTE, BPEMsl, 00bEM
paboTHI.

— Haxoauth 3HaueHne QyHKIMH 10 3HaYEHHIO €€ apryMeHTa.

— Tlonumats rpaduueckuii criocod mpencTaBlIeHUs U aHaau3a UHPOPMAILIUU; U3BJIEKATh U
MHTEPIPETUPOBATH MHPOPMAIIHIO U3 TpahUKOB pealbHbIX MPOIIECCOB U 3aBUCUMOCTEN.

— Hcnonp3oBaTh cBOicTBa (DYHKIIHI A5 aHaIM3a rpaduKoB peaabHbIX 3aBUCUMOCTEH (HyIu
(GYHKIMM, MPOMEXYTKH 3HAKOMOCTOSHCTBA (DYHKIMHU, MPOMEXKYTKH BO3pacTaHUs U yOBbIBaHMS
dbyHK1IMKA, HAMOOJIBIIIEE U HAUMEHbIIIEE 3HAYCHUST (PYHKITHH ).

— Hcnonb3oBaTh rpapuku AJis UCCIENOBaHMS MPOIIECCOB U 3aBUCUMOCTEN; MpU PelIeHUun
3aJa4 U3 ApYrux y4eOHbIX IPEIMETOB U peallbHON )KU3HH.

8 kmacc

Yucyaa ¥ BBIYUCIEHUS

Hppayuonanvhnoie uucna

— JloHrMaTh ¥ KCTIOJB30BATh MPEICTABICHUS O PACITUPEHUH YUCITOBBIX MHOKECTB.

— CB0001HO OTIEpUPOBATH MOHITUSIMH: KBaIPaTHBII KOPEHb, apU(METHUECKHUI KBaIPATHBII
KOPEHb, UppaIlOHATIBHOE YICIIO; HAXOAUTh, OLIECHUBATh KBaIpaTHbIE KOPHH, UCTIONB3YSI IIPU HEOOXO-
JMMOCTH KaJIbKYJISITOP; BBITIOJIHATH MPe0Opa30BaHUsI BEIPAXKEHUI, COEpKAIINX KBaJApaTHbIe KOPHHU,
HCIIOJIb3YS CBOMCTBA KOpHEH.

— Hcnonb30BaTh HauyajabHbIE MPEACTABICHHUS O MHOYKECTBE JACHCTBUTENBHBIX YUCEN IS
CpaBHEHHUSI, OKPYIJICHUS M BBIUMCICHHI; N300pakaTh NEHCTBUTENbHBIC YHCIIa TOYKAMU Ha KOOPIU-
HATHOW MPSIMOM.

— HWcmonp30oBaTh 3amucy OOJBIINX M MAajbIX YHCET C IIOMOIIBKO ACCATHYHBIX Hp06eﬁ n
CTEIIEHEeW 4Mciia 10, 3alMUCbIBATh W OKPYIUVIATH YHCIOBBIC 3HAYCHUSA PCAJIbHBIX BCJIIMYUH C
HCIIOJIb30BAHUEM PA3HBIX CUCTCM I/I3MepeHI/II7L

Henumocmo

— CBO60,[[HO OIICpHUPOBATH MMOHATHUEM OCTATKA 11O MOAYJIIO; IPUMCHATH CBOICTBaA CpaBHeHI/Iﬁ
10 MOAYJIHO; HAXOJUTb OCTATKH CYMMBI U IIPOU3BCACHUA 110 JaHHOMY MO YJIIO.

Auredpanyeckue BbIPaKeHHs
/pobno-payuonanvusie evipasxcenus

— Haxoauth AOITYCTUMBIC 3HAUCHUS IICPEMCHHBIX B ,I[pOGHO -pallMOHAJIbHBIX BBIPAKCHUAX.



— IIpumMeHsTH OCHOBHOE CBOMCTBO paIlMOHAIBHON JApoOu.

— BrImonsATh npuBeAeHne anredpandeckux apodel K o0lieMy 3HaMEHATEeN0, CIIOKEHHE,
YMHOKEHHUE, JIeJICHUE aareOpandeckux Ipooeil.

— BbInosHATH TOXKIECTBEHHbIE IPE0OPA30BaHUS PALlMOHAIIbHBIX BHIPAYKEHUH.

— Ilpumensts mnpeoOpa3oBaHUs BBIPAKEHUN [UIsl pEIICHUS pPA3JIMYHBIX 3a7ad U3
MAaTE€MAaTUKH, CMEXKHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKH.

Cmenenu

— HpI/IMerlTB IOHATUEC CTCICHHU C ICIBIM IIOKa3aTCJIEM, BbIINIOJIHATH npeo6pa301aaHI/I;1
BBIpa)KGHI/II\/’I, coAcprKanX CTCIICHU € TCJIbIM IMOKa3aTCICM.

praL(MOHaJleble BbIPAIICEHUA

— Haxomaute [omycTMMBIE 3HA4YEHUs TEPEMEHHBIX B BBIPAKEHUAX, COAECPKAIIUX
apudmeTnyecKkue KBaJpaTHble KOPHHU.

— BremmonssaTe npeoOpa3oBaHusl HppalMOHANIBHBIX BBIPAKEHHM, HCIOJB3YS CBOMCTBA
KOpHEH.

YpaBHeHUsI M HEPABEHCTBA
— Pemate KBaJipaTHbIE YpaBHEHUSI.
— Pemate 1po6GHO-palioHaIbHBIE YPABHEHUS.

— PemaTte nuHENHBIE ypaBHEHHsS C TMapaMeTpaMH, HECIOHBIE CHUCTEMbl JIMHEHHBIX
YpaBHEHUH C MapameTpaMu.

— IIpoBoaMTH UCCIIEIOBaHUS YPAaBHEHHH U CUCTEM YPAaBHEHUH, B TOM YHCIIE C IPUMEHEHHEM
rpaduyecKux npeacTaBieHui (yCTaHaBIMBaTh, UMEET JIM ypaBHEHHE WIIM CUCTEMa YpaBHEHUH peliie-
HUS, €CIIU UMEET, TO CKOJIbKO, U IIp.).

— Ilepexonuth OT cioBecHOW (HOPMYTUPOBKM 3ahauu K e€ ainreOpanyeckod MoJenu ¢
MTOMOIIBIO0 COCTABJICHUS YPAaBHEHUS UJIM CUCTEMbBI ypaBHEHU I, UHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4¥l MOJYyYeHHbIN pPe3yibTar.

— HpI/IMeHHTL CBOMCTBA YHUCJIOBBIX HCPABCHCTB I CPAaBHCHHSA, OLICHKH; PCIIATH JIMHEHUHBIC
HCPABCHCTBA C OJIHOM HepeMeHHOﬁ 1 UX CUCTCMBI, JaBaTb Fpa(bI/I‘IeCKYIO HIUIIOCTpAlUIO MHOKCECTBA
peI_HeHI/Iﬁ HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB.

DyHKUUH

— [Ilonumare W HCMONB30BaTh (PYHKIMOHAIbHBIE TMOHATUS UM  S3bIK  (TEPMHUHBI,
CHUMBOJIMUECKHE O0003HAueHUs); OINpeNesiaATh 3HaueHHWe (YHKIMM N0 3HAYEHUIO AapryMeHTa;
OTIpeNieNATh CBOMCTBA PYHKIMHU 1O €€ rpaduKy.

— Ctpourts rpaduxu Gyakuuid y = ax?, y=x2+b,y=x3,y=|x|,y=+vx,y= S U OITUCHIBATh
CBOMCTBA YNCIOBON (YHKIUH 110 €€ rpaduKy.

9 k1ace

Yucaa v BIYMCICHUS

— CBO60,Z[HO ONICpUPOBATH TOHATUAMU. KOPCHb n-i CTCIICHU, CTCIICHb C pallMOHAJIbHBIM



[I0KA3aTeJIeM; HaXOAUTh KOPEHb N-U CTENEHH, CTEIIEHb C PALMOHAJIBHBIM II0KA3aTeJIeM, UCIIOJIb3Ys
Ipu HEOOXOJUMOCTH KAJIbKYISATOpP; TNPUMEHATh CBOMCTBA KOpPHS N- CTENEeHH, CTENEeHU C
paLMOHAIBHBIM [1I0KA3aTEeJIEM.

— Hcnonp30oBaTh NOHATHE MHOYKECTBA JEHCTBUTENBHBIX YHMCEN IpPHU PELICHUM 3azad,
IIPOBEJICHUU PACCYXACHUM U JOKa3aTEJIbCTB.

— CpaBHMBaTh U YNOPSAOUYUBATH JAECUCTBUTEIBHBIE YMCIIA, OKPYIJIATH JIEHCTBUTEIIbHbBIE
YHCIIA, BBIIIOIHATE IPUKUAJIKY PE3YyJIbTaTa BIUYMCICHUH, OLIEHKY YMCIIOBBIX BBIPAKECHUH.

MHoroujieHbI

— CB000HO omepupoBaTh MOHATHEM KBAaJPATHOTO TPEXUWIEHA; HAXOAUTh KOPHHU
KBaJIpaTHOI'O TPEXUWICHA.

— PacknaapiBaTh KBaJApaTHBIN TPEXWICH HA TUHEHHBIE MHOKHUTEIH.
YpaBHeHUs] M HEPABEHCTBA

— PemaTh nuHeiHbIE U KBaJpaTHBIE YPaBHEHUS, YPaBHEHHUs], CBOJSIIMECS K HUM, JPOOHO-
paloOHaIbHbIE YPABHEHUS.

— Pemrath HECIOKHBIE KBAIPATHBIE YPABHEHUS C TAPAMETPOM.

— Pemare nMHEHBIE HEpPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA; MCIOJIb30BAaTh METO]
MHTEPBAJIOB; M300pa)kaTh pelIeHHEe HEPAaBEHCTB HAa YHMCIOBOW MPSMOM, 3alUChIBaTh pEIlIEHUE C
IIOMOILIBIO CUMBOJIOB.

— PemaTh cucteMbl IByX JIMHEWHBIX YpaBHEHUHN C JBYMsI IEPEMEHHBIMH U CUCTEMBI ABYX
YpaBHEHUH, B KOTOPBIX OJTHO YpaBHEHUE HE SIBJISETCS JTMHEHHBIM.

— Pemrats HECI0KHBIE CUCTEMBI HETMHEUHBIX YPABHEHHUH C TApAMETPOM.

— Ilpumenstb MeTOAbl PaBHOCWIBHBIX IPeoOpa3oBaHMi, 3aMeHbl IEPEMEHHOM,
rpau4IecKoTro METOo/1a MPHU PEIICHUH YpaBHEHUH 3-11 U 4-1i cTeneHeH.

— Pemrate cucTeMBl JIMHEWHBIX HEPaBCHCTB, CHCTEMblI HCPABCHCTB, BKIIOYAIOIIUC
KBaApaTHOC HCPABCHCTBO, I/1306pa)KaTB PEIICHUEC CUCTEMblI HEPABCHCTB Ha YHUCI0BOM HpHMOﬁ,
3aIMCbIBaTh PCIICHUEC C ITIOMOIIBIO CUMBOJIOB.

— Pemate YpaBHCHUSA, HCPABCHCTBA W HUX CUCTEMbI, B TOM YHUCJIC C OI'PAHUYCHUAMU,
HaIpuMep, B OCJIbIX YHUCIIaX.

— HpOBOI[I/ITL HCCICOOBaAHUA ypaBHeHI/Iﬁ Hn CUCTCEM ypaBHeHHﬁ, B TOM YHUCJIC C IPUMCHCHHUECM
rpa(bnqecm/lx HpCI[CTaBJICHI/Iﬁ (YCTaHaBJ'II/IBaTL, HUMCCT JIM YPABHCHUC UJIN CUCTCMaA ypaBHeHI/Iﬁ peuc-
HuUs, €CJIM UMECT, TO CKOJIBKO, U Hp)

— Pemarp TekcToBBIE 3a7auM AIreOpandecKUM CIIOCOOOM C IMOMOIIBIO COCTABICHMS
YPaBHEHUH, HEPABEHCTB, X CUCTEM.

— Hcnonp3oBaTh YpaBHCHUA, HCPABCHCTBA U UX CUCTEMBI JJIsI COCTABJICHUA MaTeMaTU4YeCKOM
MOJCIIN peaanoﬁ CUTyallu" UJin HpI/IKHa,Z[HOﬁ 3alavuu; UHTCPpHUPCTUPOBATD IMOJTYUCHHBIC PC3YJIbTAThI
B 3aJaHHOM KOHTCKCTC.

DyHKUUH

— CB0OOOIHO OTIEpHPOBATH MOHATUSAMU: 3aBUCUMOCTb, (QYHKIHS, rpaduk GyHKIMH, MpsMas



MIPONOPIMOHATIBHOCTb, JINHEHHAS PYHKIMS, 00paTHAs MPOTIOPLUHUOHAIBHOCTD, TapadoJia, runepooia,
KYCOUYHO-3a1aHHast (DYHKITHSI.

— HccnenoBath QyHKIMIO 10 €€ rpaduKy, ycTaHABIMBaTh CBOMCTBa (DYyHKIMIA: 00JacTh
OTIpENeNICHUsl, MHOKECTBO 3HAUYCHUH, HyIH (QYHKIUH, MPOMEKYTKH 3HAKOMOCTOSIHCTBA,
MPOMEKYTKA BO3pacTaHWsi W YObIBaHHSA, YETHOCTH/HEYETHOCTh, HAMOOJbIICE W HAWMEHbBINEE
3HAQ4YEHMS], aCUMITOTHI.

— Pacno3naBare kBazpatuyHyro (GyHKOHIO 10 (opMmyrne, TNPUBOAUTH IPUMEPHI
KBaJ[PaTUYHBIX QYHKIUI U3 peabHOU )KU3HU, PU3UKH, TEOMETPHUH.

— Omnpenensate MoJI0OKeHUE rpaduka KBaApaTUYHOW (QYHKUIMU B 3aBUCUMOCTH OT €€
K03(h(HULINEHTOB.

— Crpourts rpauk KBaJpaTuyHON (QyHKIIMH, OIIMCHIBATh CBOMCTBA KBaIpaTUUHON (QyHKIIUN
o e€ rpaduky.

— Hcnonb3oBaTh CBOMCTBA KBAAPATUUHON (DYHKITUU IS pEIICHUS 3a/1a4.

— Ha npumepe kBagpatuuHOi GyHKIMU CTpouTh rpaduk Gpynkmuu y = af (kx + b) + c ¢
MOMOIIbIO TTpeoOpa3oBanuii rpaduka Gpyukiwm y = f (X).

— WnntocTpupoBath ¢ MOMOIIBI0 Ipaduka peaabHyI0 3aBUCHMOCTb HIIM MPOLECC MO HX
XapaKTepUCTHKAM.

Apudmernyeckasi 1 reoMeTpUYecKas MPOrpeccuu

— CB00OgHO omepupoBaTh MOHATHUSAMHU: IIOCIIENOBATENBHOCTh, apudMeTH4ecKas |
reoMeTpHuuecKas porpeccuu.

— 3aaBaTh MOCIEA0BATEIBHOCTH Pa3HBIMU CHOCOOAMHU: OMUCATEIbHBIM, TAOIMYHBIM, C
MOMOIIBI0 (OPMYIIBI N-TO UieHa, PEKYPPEHTHBIM.

— BbINoNHATE BBIYKCICHUS C UCIOIB30BaHKWEM (GopMyn N-ro ujieHa apupMeTHUYecKOd U
reOMETPUUECKON MPOTrPECCHii, CyMMBbI IEPBBIX N YJICHOB.

— I/I306pa)I(aTb YJICHBI ITIOCJICAOBATCIIPHOCTH TOYKaAMH Ha KOOpHHHaTHOﬁ IIJIOCKOCTH.

— Pemartpb 3amaun, cBs3aHHBIE C YUCIOBBIMU MOCIEA0BATEILHOCTSAMU, B TOM YHCIIE 33/1a4l
U3 pealbHOM JKU3HH (C HCTOIb30BAHUEM KAIBKYISATOPA, U(PPOBBIX TEXHOJIOTHUI).

— Pacnio3naBats u IPpUBOAUTDb IPUMEPBLI KOHCYHBIX U OECKOHEUHBIX HOCHeﬂOBaTeHBHOCTeﬁ,
OI'PAaHUYCHHBIX HOCHCHOB&T@HBHOCT@IZ, MOHOTOHHO BO3pacTaromux (Y6BIBaI-OH_II/IX)
MOCJICI0BATEIILHOCTEH.

— HWmerb mpencraBiieHHE O CXOAUMOCTH MOCIEI0BATEIbHOCTH, YMETh HAXOJUTh CYMMY
0EeCKOHEYHO yOBIBAIOIIEH reOMETPUYECKON IPOTPECCHH.

— HpI/IMeHHTb METO]I MaTEMaTHYECKOM HWHAYKIOUU ITPpU PCIICHUU 3a1aY

TemaTn4yeckoe NUIaHNPOBaHUE Y4eOHOr0 Kypca (Imo rogam o0y4eHust)

7 kaacce (136 1)
Ha3sBanmue pasgena DJIeKTPOHHBbIE
OcHoBHOE OcHOBHBIE BU/IbI
(Tembl) (YuCJI0 (undposbie)
coJep:KaHue JAeSITeJIbHOCTH 00y4aloIMXCs
4acoB) o0pa3oBaTte/ibHbIE




pecypchl

Yucaa n
BBIYHCJICHUS
PannonanbHbIe
qucaa
(moBTOpenue) (11 1)

PanmonanbHbIC UnCIA.
CpaBHeHue,

YHOPSI0YMBAHUE U

apupMeTHIECKHe

JIEHCTBUS C

palMoHaIbHBIMH YHC-

namu. YucmoBas

npsimMasi, MOIyJIb

qHuca.

[IpouenTsl, 3anuch
MPOIICHTOB B BUJIE
IpoOu 1 ApoOH B BUJE
NpoueHToB. Tpu
OCHOBHBI€ 337]a4M Ha
NpOLEHTHI. Pemienune
TEKCTOBBIX 3aJ1a4
apuMeTUIECKIUM
CIOCOOOM.

Pemmenue 3agau us
peabHOM MPaKTHKU
Ha 4acTH, Apoou,
MIPOTICHTHI,
MIPUMEHEHHE
OTHOIIICHUH U TIPOTIOP-
1005028110 @IS0 (931207
3aza4d. PeannHble
3aBHCUMOCTH,
peleHue 3aj1a4 Ha
JBUKEHHE, paboTy,
MOKYIIKH, HAaJIOTH

CucremaTu3npoBarb u
oboramars 3HaHUs 00

npoOu, mpeoOpa3oBbIBas PU
HEOOXOJUMOCTH JIECATUYHBIE
IpoOu B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIC B JICCATUYHBIC,
B YACTHOCTH, B OECKOHEUHYIO
JECATUIHYIO APOOb.
[IpumensTs pazHooOpa3Hbie
CHOCO0bI ¥ MPUEMBI
BBIYHCIICHUS 3HAYCHUI
JPOOHBIX BBIPAXKEHUH, CO-
JIepKaIIuX OOBIKHOBCHHBIE H
JECSITHYHBIC IPOOH: 3aMEHSTh
IpU HEOOXOIMMOCTH
JECATUIHYIO 1POOh
OOBIKHOBEHHOM 1
OOBIKHOBEHHYIO JIECSITUYHOM,
MPUBOJIUTH BBIPAKEHHUE K
dbopme, Hanbosiee ynoOHOH
JUIS BBIYMCIICHUH,
npeoOpa3oBbIBATh IPOOHBIE
BBIPAKEHUS HA YMHOXKEHHUE U
JieJIeHUe AeCATUYHBIX IpoOeit
K JICHCTBUSM C LIEJIBIMU
YHCIIaMHU.

Pemiarp 3aaumn Ha yacTH,
HPOIICHTHI, IPOTIOPIINH, HA
HAXOXKJICHHUE APOOH
(IporeHTa) OT BEJIMYUHBI U
BEJIMYUHEI 110 €€ Tpoou
(mpoueHTy), Apodu (mmpo-
IICHTa), KOTOPBIH COCTABIISIET
OJIHA BEJTMYMHA OT JIPYTOM.
[MpuBOUTH, pa3duparsh,
OIICHUBATh pa3IMYHbIC
pELICHUS, 3aITUCH PeIIeHHI

TEKCTOBBIX 33/1a4.

1. Maremaruka.

Anrebpa, 7 kiacc,

OOBIKHOBEHHBIX U JICCITUIHBIX OI'AOY AIIO
TIPOOsIX. «Axanemus
MuHnpocsenieHus
CpaBHHMBATH U YIIOPSI0YMUBATH
Poccum»

2. Jlomanraue
3aaHus.
Maremaruka.
ONeKTPOHHBIN
00pa3zoBaTebHBIN
pecype»
Jomariaue
3aaHus.
OcHoBHOE 0011Ice
oOpazoBaHue.
Anrebpay, 7-9
knacc. AO
«M3maTeabpcTBO
«IIpocsenienue




DyHKIUN:
Koopannartel u
rpaguku.
Oyuknun (17 v)

Koopannara Touku Ha
npsamoit. Hucosbie
MIPOMEXKYTKH.
Paccrosinne mexay
JIBYMSI TOUKaMHU
KOOPJMHATHOMN
IPSIMOM.

[IpssmoyronpHas
CUCTEMa KOOPJMHAT.
Abcuucca u opauHaTa
TOYKH Ha
KOOPJIMHATHOM
mI0cKoCTH. [Iprmepsr
rpauKoB, 3aIaHHBIX
dbopmynamu. Urenue
rpauKOB peasbHbIX
3aBUCHMOCTEN.

OyHKIMOHAIbHBIE
3aBUCHMOCTH MEX]TY
BEJTMYMHAMHU.
[Tonsarue GpyHkIIM.
DyYHKIUA KaK
MaTeMaTH4ecKas
MOJEIb peagbHOro
nporecca. O6nactp
ompeseNeHus: u
o0nacTb 3HaUCHU I
¢dbynakun. CrocoOsr
3a1aHus QyHKITUH.

I'paduk pynkmm

Hcnonb30BaTh TaOIHIGI,

CXEMBI, YEPTEKU, IPyTrue

CPEICTBA MPECTABICHUS
JaHHBIX IIPU PELICHUN 3a0a4H.

Pacrnio3naBath ¥ OOBICHSTS,
OTHPAsCh Ha OIPEJIEICHMUSI,
IPSIMO TIPOTIOPITUOHATBHBIE U
00paTHO MPOMOPIIMOHATIEHEIE
3aBHCHMOCTHU MEKIY
BEJIMYMHAMU; TIPUBOTUTH
IIPUMEPBI ITUX 3aBUCUMOCTEN
U3 PEaTbHOTO MUPA, U3 IPYTHX
y4€OHBIX MPEIMETOB.

Pemrate npaktuko-
OpPUEHTUPOBAaHHBIE 3a/1a41, Ha
pUMEHEHHE APOOei,
IPOLIEHTOB, MPSIMON U 00pat-
HOUW MPOTOPIIMOHATBHOCTEH,
IIPONOPUUI

N3o0pakaTh Ha KOOPAUHATHOM
MPSMOU TOYKH, COOT-
BETCTBYIOIINE 33 JaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KH,
MHTEPBaJIbl; 3aMMChIBATh UX HA
anredpandeckoMm si3bIKe.
OtMmeyaTh B KOOPJIUHATHOM
IJIOCKOCTH TOYKH 110
3aJaHHBIM KOOPJMHATAM;
CTPOUTH rpapMKU HECIOKHBIX
3aBUCUMOCTEH, 3aJaHHBIX
dbopMynamu, B TOM YHCIIE C
MOMOIUIBIO ITU(POBBIX
1a00paTOPHIA.

[TpumeHsTH, N3yyaTh
pEeuMyIIeCcTBa, HHTEPIIpe-
TUPOBATh I'pauuecKuit
Croco0 mpeacTaBIeHus 1
aHaJM3a pa3HOOOpa3Hoi
AKHU3HEHHOH HH(pOpMAaIIH.
OcBauBath MOHATUE QYHKIIHH,
OBJIaJIeBaTh (PYHKIIMOHAILHON
TEPMUHOJIOTHEN.

Haxoantes o6nacts

1. MaTemaruka.
Anrebpa, 7 xiacc,
OI'AOY AI1O
«AxageMus
MuHnpocsenieHus
Poccuny

2. Jlomanraue
3aaHusl.
Maremaruka.
ONEeKTPOHHBIN
00pa3zoBaTebHBIN
pecype»
Jomarraune
3aaHus.
OcHoBHOE 0011Ice
oOpazoBaHue.
Anrebpay, 7-9
knace. AO
«M3maTeanpcTBO
«IIpocsenienuey




oTpe/ieNieHus: U 00JIaCTh
3HaYeHUN (QYHKIUH.

Hcnonp3oBarh pa3inyHbie
crocoObl 3a7aHus QyHKLIUH.
Hcnonp3oBars cBoOMcTBA
byHKIMI U1 aHAIN3a
rpauKOB peabHBIX
3aBUCUMOCTEH (HyIU
(GYyHKIUH, TPOMEXKYTKH
3HAKOMOCTOSIHCTBA (DYHKITHH,
POMEXYTKH BO3pAaCTaHUs U
yObIBaHUS QYHKIIMH, HaU-
OoJsblIee U HAaMEHbIIEe
3HaueHusl (PyHKIHMH)

Anredpanuyeckue
BbIPasKeHUS:
Bripaxenus ¢
nepeMeHHbIMHU (7 Y1)

Beipaxenue ¢
IIepEMEHHBIMU. 3HA-
YEeHHE BBIPAKEHUS C

MepEeMEHHbBIMHU.
[IpencraBnenue
3aBUCHUMOCTH MEXY
BEJIMYNHAMHU B BUJIE
dhopmysl. Bei-

YHCIICHUS 110

dhopmynam

OBnazeTs anredpanvecKkoit
TEPMHUHOJIOTUEN 1
CHMBOJIUKOHU, TPUMEHSTH €€ B
MPOIIECCE OCBOCHUS YI€OHOTO
Marepuana.

Haxomuts 3Hauenus
BBIPOXCHUH C IIEPEMEHHBIMU
MIPH 33JIJaHHBIX 3HAYCHHSIX
MePEMEHHBIX; BBITIOTHATh
BBIYUCIICHHS TI0 (popMmysiam,
JIOTIYCTUMBIC 3HAYCHHS
MepEeMEHHBIX

1. Maremaruka.
Anrebpa, 7 xmacc,
OI'rAOY AI1O
«AxameMus
MuHnpocsenieHus
Poccum»

2. lomarraue
3a/1aHusl.
Maremartuka.
DJEeKTPOHHBIN
00pa3zoBaTeIIbHBIN
pecype»
Jomarnue
3a/IaHus.
OcHoBHOE 00111E€E
oOpaszoBaHue.
Anrebpay, 7-9
kiacc. AO
«M3maTenscTBO
«IIpocBemenne»

YpaBueHnus u
CHCTEeMBI
YPaBHEHUIi:
JInneinbie
ypaBHeHus (10 1)

YpaBHeHuUE ¢ OJTHOU
nepeMeHHo#. Kopenb
ypaBHeHus1. CBoiiCcTBa

YPaBHEHUH C OJTHOM
rnepeMeHHou. PaBHo-
CHWJIBHOCTb YPAaBHEHHH.

YpaBHEHUE KaK
MaTeMaTH4ecKast

Pemate nuHeliHOE ypaBHEHUE
C OJIHOY IIEPEMEHHO,
MIpUMEHSS TpaBUIIa Iepexoaa
OT UCXOJIHOTO YPaBHEHUS K
paBHOCUIILHOMY eMy OoJiee
npocroro Buzaa. IIposepsTs,
SABJISICTCS JIU KOHKPETHOE

1. Maremaruka.
AnreGpa, 7 kiacce,
OI'AOY AI1O
«Axanemus
MuHnpocBenieHus
Poccuny




MO/JIEJIb PEaJbHOU
CUTYyaIUH.

JIuneitHoe ypaBHEHUE
C OJIHOM IIEPEMEHHOM.
Yucno kopHen
JIMHEWHOTO
ypaBHeHUs. Pemenue
TEKCTOBBIX 3a/1a4 C
MTOMOUIBIO JINHEHHBIX
ypaBHeHUH. JIunelHoe
yYpaBHEHHE, COJIEepXKa-
11ee 3HaK MOJYJIA

YHUCJIO KOPHEM YpaBHEHUS.

OnpenensTs Yucio KopHen
JIMHEHHOTO YPaBHEHUS.
Pematp nuHeliHOE ypaBHEHUE,
coJeprKalee 3HaK MOJTYJIs.

CocraBiiTh U pelaTh
YPaBHEHHE IO YCIOBHUIO 3a-
Jlaud, UHTEPIIPETUPOBATD B
COOTBETCTBUU C KOHTEKCTOM

3a/1a4M MTOJTY4YEHHBIN pe3ynbTaT

2. Jlomanraue
3aaHusl.
Maremartuka.
ONEeKTPOHHBIN
00pa3zoBaTeNbHBIN
pecype»
Jomaraue
3alaHusl.
OcHoBHOE o0111E€
oOpasoBaHue.
Anrebpay, 7-9
kiacc. AO
«U3maTeanpcTBO
«IIpocsemienney

Yucaa v BbIYHC-
genusi: CteneHb ¢
HATYPAJIbHBIM
noxkasareJsiem (6 4)

CrermeHns ¢
HaTypaJbHBIM
noKa3aTeyneM U eé
CcBoOIicTBA. 3amnch
qycia B JECITUYHOMN
HO3UIIMOHHOU CUCTEME

[IpuBOIUTE YUCIIOBBIE U
OyKBEHHbIE TPUMEPHI CTENICHU
C HaTypaJbHBIM ITOKa3aTeJIEM,
00BSCHSA 3HAYEHUS] OCHOBAHUS

CTEINEHU U NOKa3aTelis
CTEIEHU, HAXOIUTh 3HAYECHUS

1. MaTemaruka.
Anrebpa, 7 xmacc,
OI'rAOY AI1O
«AxameMus
MuHnpocBeneHus
Poccuny

CUHUCJICHHUS creneHeit Buaa a” (a — nobdoe 2. Tlomammue
panroHaIbHOE YHUCIIO, 1 — SATaHY.
HaTypaJbHOE YHCIIO). MaTeMATHKA.
ITonmMaTe CMBICH 3aITUCH DJIEKTPOHHBIHN
0OJBIINX YKCEI C IIOMOIILIO 00pa3zoBaTeIIbHBIN
JECATUYHBIX APOOCH 1 pecype»
creneHeit yucina 10, Jomarnue
MPUMEHATh UX B PEATBHBIX 3aJaHMUs.
CUTYAIHIX OcHoBHOE 00111ee
oOpaszoBaHue.
Anrebpay, 7-9
knacc. AO
«31aTenbpeTBO
«IIpocsenienue»
Adaredpanyeckue OIHOYIICHEI. OBnazeTs anredpandeckoi 1. MaTeMaruka.
BbIPA:KEHHSI: OnpHouneH TEPMHUHOJIOTHEN U Anrebpa, 7 kinacc,

MHuoroujieHsl (23 4)

CTaHJIapTHOT'O BHUJIA.
CreneHb OJIHOYJICHA.
MHOT04JICHBI.
MHorousneH
CTaHJIapTHOT'O BHUJIA.

CUMBOJIMKOU, IPUMEHSATH €€ B
MPOIIECCE OCBOSHHS Y4eOHOTO
Marepuaia.

[IpuBOIUTE OAHOUNIEH U

®dI'AOY AI1O
«Axanemus
MuHnpocBenieHus
Poccuny




Crenenb MHOTOUYJICHA.
CnoxeHnue,
BBIYMTAHUE,
YMHOKEHUE U JICTICHUE
MHOTOYJICHOB.
[IpeoGpa3oBanue
1[E€JI0TO BBIPAXKEHUS B
MHorowieH. Kopau
MHOTOYJICHA.

ToxnaecTso.
ToiecTBEHHBIE
npeobpazoBaHus
anreOpanvecKux

BBIPAKCHUM.
JlokazaTenbCcTBO

TOXJIECTB

MHOT'OYIEH K CTaHAAPTHOMY
BH]LY.

Ornpenenars CTeneHn
OJIHOYJICHA ¥ MHOT'OYJICHA.
BrinonHsaTe yMHOKEHHE
OJIHOYJICHA HA MHOTOYJICH.
BrimonsgaTe cioxxenune,
BBIYUTAHUE, YMHOXKEHUE U
JICJICHUE MHOT'OYICHOB.

Haxomute xopHH
MHOTOYJICHA.

DopMynHMpoOBaTh ONPEACIICHHUE
TOKIECTBEHHO PaBHBIX
BBIPAKEHUM.

Hcmonn30BaTh ImpaBuJIa JJ1sd
JOKa3aTeJIbCTBA TOXKACCTB.

Brimonaars TOXICCTBCHHBIC
npeoOpazoBaHMs

IIEJIOTO BBIPAXKEHHS B
MHOTOYICH IMPUBEICHUEM I10-
JOOHBIX ClIaraeMBbIX,
pacKpbITHEM CKOOOK.

OcCylnIiecTBIISITh Pa3IOKEHUE
MHOTOYJIEHOB Ha MHOKUTEJIH
MyTeM BBIHECEHHS 32 CKOOKHU
0011ero MHOXKUTEIS, METOJIOM
TPYIIHPOBKH.

[TpumensTh npeoOpa3oBaHue
MHOTOYJICHOB ISl pEIICHUS
pa3IMYHbIX 33]a4 U3
MaTEeMaTHKH, CMEKHBIX
PEIMETOB, U3 pealbHOI
MPAKTHKY.

3HaAKOMHUTBHCS C UCTOPHUEH
pa3BUTUS MaTEMaTUKU

00pa3zoBaTeNbHBIN

2. Jlomanraue
3aJJaHus.
Maremartuka.
ONEeKTPOHHBIN

pecype»
Jomaraue
3alaHusl.
OcHoBHOE o0111E€
oOpasoBaHue.
Anrebpay, 7-9
kiacc. AO
«U3maTeanpcTBO
«IIpocsemienney

Aaredpanvyeckue
BBIPAKCHHS:
DopMmyJibl
COKPAIIIEHHOT O
yMHOxkeHus (14 4)

DopMyiibL
COKpAILIEHHOTO
YMHOXKEHUS: KBaJpar
CYMMBI U KBaJpar pas-
HOCTH JBYX
BBIPAKCHUM, KBaJpaT

OBnazeTs anredpandeckoi
TEPMHUHOJIOTUEN U
CHMBOJIMKOU, IPUMEHSATH €€ B
MPOIIECCEe OCBOSHHS Y4eOHOTO
Marepuaia. BeImoaHATh
TOXJICCTBECHHBIE

1. Maremaruka.
AnreGpa, 7 kiacce,
OI'AOY AI1O
«Axanemus
MuHnpocBenieHus

Poccuny




CYMMBbI HECKOJIBKHX
BBIpaXXECHUH, KyO
CYMMBI U KyO
Pa3HOCTH JIBYX BbI-
paXXeHui, pa3HOCTh
KBaJIpaToB JIBYX
BBIPAKECHU,
IPOU3BE/IECHNE
Pa3HOCTH U CYyMMBI
JBYX BBIpAXKEHUH,
CyMMa U pa3HOCTh
KyOOB JIByX
BBIpAXKEHUI.
Paznoxenue
MHOTOYJIEHA Ha
MHOKHMTEJIH.
Beinecenue oomiero
MHOJKHUTES 33 CKOOKH.
Meron rpynnupoBKu

npeoOpa3oBaHus 1IETI0T0

[IpumensaTs npeoOpa3oBaHue
MHOTOYJICHOB JIJIsl PEIICHHS
pa3IUYHBIX 33/1a4 U3
MaTeMaTHUKH, CMEKHBIX
MPEIMETOB, U3 PEATLHON
MIPaKTUKH.

3HAKOMUTHCS C UCTOPUEH
pa3BUTHSI MaTeMaTUKU

BBIPA)XEHUSI B MHOTOUWIECH 3a7aHusL.
NPUBEJICHNUEM TMOI0OHBIX MaremaTuka.
CJIaraeMbIX, paCKpbITHEM DNEeKTPOHHBIH
CKOOOK, C HCIOJIb30BaHUEM 00pa3oBaTeIbHBIN
bopMy coOKpaI€HHOTOo pecype»
yMHOKeHUs. OCyIecTBIATH Jomarmraue
pa3noKeHne MHOTOUJICHOB Ha 3aJJaHus.
MHOKUTENIM 1yTEéM BblHeceHUs! | OCHOBHOE o01iee
3a CKOOKH 00IIIero MHOXKHUTEIIS, obOpazoBaHue.
METOJIOM TPYIITHPOBKH, Anrebpay, 7-9
pUMEHEHUS (HOPMYJIBI kiacc. AO
COKpAIIEHHOTO YMHOKEHHS. «M3narenscTBO
«IIpocsemienney

2. Jlomanraue

Yucna n
BbIYHCJIEHHS:
Jeaumoctsb (10 u)

JlennmocTh 1esbIx
yrcelr. CBOMCTBa
nenuMocti. [Ipocteie
1 COCTaBHBIC UHCJIA.
YétHbple M HEUETHRIC
yucna. [Ipusnaku
JIIeTMMOCTH Ha 2, 4, 8,
5,3,6,9, 10, 11.
[Ipuznaku ngenumMocTu
CYMMBI U
MIPOU3BEICHUS LIEJIBIX
YHCeIl TIPU PElIeHUU
3agay. Hanbonpmumii
OOIIMHA HENUTEID U
HaMMEHBIIIee 00IIee
KpaTHOE JABYX YHCEIL.
B3anmuo npoctbie
yKcia. AJITOpUTM
EBknupa. /lenenue ¢

IEJIBIX YHCEIT TI0
MO TYITIO

OCTaTKOM. CpaBHeHI/Iﬂ

[IpumeHsaTh cBOMCTBA
JEIMMOCTH.

[IpuBOAUTH IPUMEPHI U
pacro3HaBaTh MPOCTHIC U
COCTaBHbBIC YHCIIA, YETHBIC U
HeuéTHBIC uncia. J[oka3pBaTh

Y TIPUMEHSTH TPU3HAKH
nenmuMoctu Ha 2, 4, 8, 5, 3, 6,
9, 10, 11, npu3HaKku AEIUMO-
CTH CYMMBI U IIPOU3BEICHUS
nenbix uncelr. Haxoauthb
HanOOJIBIIUI OOIUI IEUTEID
Y HauMEHbIIIee 0011Iee KpaTHOE
JBYX YHCE.

Pemate npakTuko-
OpPUEHTUPOBAHHBIC 3a/1a4H, UC-
M0JIb3YS] HAauOOIbIINIA 0O
EJINTENDb, HauMEHbIIIee 00I1Iee
KpaTHOE JIBYX YHCE.

Pacno3naBaTh B3auMHO

1. Maremaruka.
Anrebpa, 7 knacc,
OI'AOY AI1O
«AxanemMus
MuHnpocBeneHus
Poccumy»

2. lomamraue
3a/IaHus.
Maremartuka.
DNeKTPOHHBIN
00pa3zoBaTeIIbHBIN

pecype»
Jlomarraue

3a/IaHHusl.
OcHoBHoOe o011ee
obpazoBaHue.
Anre6pa», 7-9

kiacc. AO
«3paTenscTBO
«[IpocBemienue»

IMPOCTHIC YHCJIA. HpI/IMeHHTL




HaTypaJIbHOI'O YMCJia

anroput™ EBximja.

DopMyIHpOBATH ONPEACICHUS
JIEIIMMOCTH HALIEJIO, YUCETI,
CPaBHUMBIX I10 IaHHOMY
MOYJIIO.

BrInmoaHaTs neneHue ¢
OCTaTKOM

DyHKIUN:
JInneiinas
¢pynknus (16 1)

Jluneiinas QpyHKIHA,
€€ CBOMCTBA.

I'paduk nuneitno
¢bynkaun. I'padux
(yskmmn y = |x|.
KycouHno-3anannsle
byHKIIIN

Pacno3naBate nmuHENHHYIO
bynkiuio y = kx + b,
OINMCHIBATh €€ CBOICTBA B
3aBUCHUMOCTH OT 3HAYCHUU
k03 durnertos K u b.

Crpouts rpaduxu TuHEHHON

yskumn, QyHKImn y = |x,
KYCOYHO-33/ITaHHOU (DYHKIIUH.

Hcnonws3oBath nudpoBhIe
pecypchl IS TIOCTPOCHUS
rpadukoB QyHKUUN U
W3YUYCHHS UX CBOMCTB.
[IpuBOAUTH IPUMEPHI
JIMHENHBIX 3aBUCUMOCTEN B
peaNbHbIX Mpolieccax u
SBJICHUSAX

1. Maremaruka.
Anrebpa, 7 knacc,
OI'rAOY AI1O
«AxageMus
MuHnpocsenieHus
Poccuny

2. JlomarrHue
3aJaHHS.
MaremaTtuka.
DIIEKTPOHHBIN
00pa3zoBaTebHBIN
pecype»
Jomaraue
3aJaHHus.
OcHoBHOE 00111E€E
oOpa3zoBaHue.
Anrebpa», 7-9
knacc. AO
«M3maTeabpcTBO
«IIpocsenienuey

YpaBHenus u
CHCTEMBI
YPABHEHHUii:
Cucremsl
JIMHEHHBIX
ypaBHeHuii (14 1)

YpaBHEHME € ABYyMs
IIEPEMEHHBIMH.
I'paduk muHEHHOTO
YPaBHEHUS C ABYMs
IIEPEMEHHBIMH.
Cucrembl TMHENHBIX
YPaBHEHUN C ABYMS
NIEPEMEHHBIMHU.
I'padpuueckuii meton
PEILICHUS CUCTEMBI
JIMHEHHBIX YPaBHECHUN
C ABYMs
IIEPEMEHHBIMU.
Pewenue cucrem

CtpouTh B KOOpAMHATHON
IUIOCKOCTH rpaduK JTMHEHHOTO
yYpaBHEHUS C ABYMS
MEPEMEHHBIMU; MOJIb3YSICh
rpadukom, MPUBOIUTH
MPUMEpPHI PEIICHUS yPaBHEHUS.

Haxonuts pemieHue cucteMsl
JBYX JIMHEWHBIX YPABHEHUH C
JBYMS IIEPEMEHHBIMHU.

CocTaBiTh U pelaTh CHCTEMY
JBYX JINHEWHBIX YPABHEHUH I10
YCIIOBHIO 33/1a4H,
UHTEPIPETUPOBATH B
COOTBETCTBUHU C KOHTEKCTOM

1. Maremaruka.
Anrebpa, 7 kiacc,
®dI'AOY AI1O
«AxameMust
MuHIIpOCBEICHUS
Poccuny»

2. JlomarrHue
3a/1aHusl.
Maremartuka.
ONEKTPOHHBIN
00pa3oBaTeNbHbII
pecype»
Jlomanaue
3a/1aHusl.




JIMHEHHBIX YPaBHECHUN
C ABYMs
IIEpEMEHHBIMU
METOJIOM IOJICTAHOBKH
Y METOJIOM CJIOKEHHSL.
Cucrema 1Byx
JIMHENHBIX YPaBHECHUN
C ABYMs
IIEPEMEHHBIMU KaK
MO/IEJIb PEaJTbHOU
CUTYyall1

3a/1a4y MTOJIYYCHHBIN pe3ybTaT

OcHoBHOE o0111E€
obOpazoBaHue.
Anrebpay, 7-9
kiacc. AO
«M3maTenbeTBO
«IIpocsemenne»

IToBTOpEHUE M
00001eHne (8 1)

[ToBTOpEeHUE
OCHOBHBIX ITOHATHUHN U

Bo16upath, npuMeHsTh
OIICHUBATh CIIOCOOBI CpaB-

1. Maremaruka.
Anrebpa, 7 xacc,

METOJIOB Kypca 7 HEHUS YHCelNl, BEBIYUCICHUM, OIr'rAOY AI1O
Kjacca, 0000I1eHue TOXIECTBEHHBIX MTPE00- «AxameMus
3HaHUU pa3zoBaHui anreOpanyecKux MuHnpocBenieHus
BBIPQ)XCHUM, pEIICHUS Poccun»
ABHEHUI U CUCTEM
M 2. JlomarrHue
ABHCHW, 3a71aHUs KITUI
My > 38l (byHKua, 3aJ1aHu.
aHaJIM3a U MMOCTPOCHUS UX
Maremaruka.
rpadukoB. .
pad DJEKTPOHHBIN
Ucnonb3oBath 00pa3zoBaTeIbHBIN
GyHKIIMOHATBHO-TpaduIecKue pecype»
MPEJICTaBICHUS ISl pEIICHUS Homamrnue
3ajad. 3aaHusl.
OcHoBHOE 00111E€E
OcymiecTBISATh CAaMOKOHTPOJIb
. . oOpaszoBaHue.
BBITIOJTHSIEMBIX JIEHCTBUN U
Anrebpay, 7-9
CaMOTIPOBEPKY pe3yibTaTa
N kiacc. AO
BBIYHCIICHUIH,
. . «M3narenbCcTBO
npeoOpa3oBaHuil, TOCTPOCHUH.
«[IpocBemenue»
Pemars 3anaum u3 peasibHON
YKU3HU, TIPUMEHSATH
MaTeMaTH4eCKUe 3HAHUS JUIs
pelleHus 3a/1a4 U3 IPyrux
MPEMETOB.
Pemiats TekcToBbIE 3a4auu,
CpaBHHUBATh, BHIOMPATH
CIIOCOOBI pelIeHus 3a1a4u
8 kaacc (136 yacoB)
HasBanmue pasgena OcHoBHOE OcHoBHBIC BUIbI DJIEeKTPOHHBbIE




(Tembl) (YucJI0 coJiep:KaHue JAesITeJIbHOCTH 00y4alomMnXCcs (undposbie)
4acoB) o0pa3oBaTe/ibHbIE
pecypcsl
YpaBHeHuUs U Yucnossle DopMyIMpoBaTH CBOWCTBA 1. MaTtemaruxka.
HEpaBEHCTBA: HEpaBEHCTBA. YUCJIOBBIX HEPABEHCTB, Anrebpa, 8 kiacc,

Hepasencraa (20 u)

CBolicTBa YHCIOBBIX
HEPaBCHCTB.
JlokazarenbCcTBO
HEPaBCHCTB.

Hepasenctso ¢
nepemeHHoi. Ctporue
U HECTPOTHE
HEpPaBEHCTBA.
Cnoxenue u
YMHOKE€HHUE YHCIOBBIX
HEpPaBEHCTB.
OneHnuBaHue 3HAaYCHUS
BbIpakeHus. [lonsaTue
0 peIIeHUHU
HEpPABEHCTBA C OJHOM
MePEMEHHOM.
MHOKECTBO penieHui
HEpaBEHCTBA.
PaBHOCHIIBHBIE
HEPaBEHCTBA.
HepagencrtBo-
ciencreue. Yucnossie
IPOMEKYTKHU.
JIluneitnoe
HEPaBEHCTBO C OJIHOM
MEpEMEHHOM U
MHOECTBO €ro
pelienuii. Pemienne
JIMHENHBIX HEPABEHCTB
C OJIHOM TIEPEMEHHOM.
Cucrembl TUHEHHBIX
HEPaBEHCTB C OJHOU
nepeMeHHou. Penienne
TEKCTOBBIX 33J1a4 C
MOMOIIIBIO JIMHEHHBIX
HEPABEHCTB C OJTHOU
IIEPEMEHHOM

WUTIOCTPUPOBATH UX Ha
KOOPAWHATHOM IIPSIMOH,
JI0Ka3bIBaTh aJlreOpanyecKu.

OreHnBaTh 3HAYCHUSA
BBIPQKEHUS, HCITOJIB3Ys He-
paBEHCTBA.

[IpuMeHnsTH CBOMCTBA
HEPaBEHCTB B XOJ€ pPELICHUS
3ajad.

Onpenensatb paBHOCUIIbHbBIE
HepaBeHcTBa. [IpuBoauTh
IIPUMEPBI PEILICHUI
HepaBeHCTB. PemaTth
JIMHEHBIEC HEPABEHCTBA C
OJTHOM TIEPEMEHHOM, CUCTEMBI
JIMHEMHBIX HEPABEHCTB,
n300pakaTh perieHue Ha
YHCIIOBOW MPSIMOiA,
JI0Ka3bIBaTh HEPABEHCTBA.

Pemath TekcTOBBIC 3a/1a4H C
MOMOIUIBIO JIMHEWHBIX
HEPABEHCTB C OJHOI

MIEPEMEHHOM.

Hccnenosarhb 1uHEHHOE
HEPABEHCTBO C OJHOM Tepe-
MEHHOU C mapaMeTpoM.

3HAKOMHTBHCS C UCTOPHEH
pa3BUTHUA aNreOpbl

OI'AOY AI1O
«AxameMus
MuHnpocBeneHus
Poccuny

2. Jlomanraue
3aJ]aHHS.
Maremaruka.
ONEeKTPOHHBIN
00pazoBaTebHBIN
pecype»
Jomariaue
3aJaHHS.
OcHoBHOE 0011Ice
oOpaszoBaHue.
Anrebpay, 7-9
knacc. AO
«H3maTeabpcTBO
«IIpocsemienne




1. Maremaruka.

Yucna n
BBIYUCIICHUS:
KBagpartHslii KOpeHb

(17 )

yucen. [IpencraBnenus

DopMynHupoBaTh ONPEACICHUE

palnvoHaIbHbBIE U

O pacUIMpPEHUSX YUC-

JIOBBIX MHOJXECTB.

JomycTuMble 3HaYEHUS
TIepEMEHHBIX B
BBIPKEHUSX,
cojepxaniux apud-
METHUYECKHE
KBaJIpaTHbIE KOPHHU.
ToxnecTBEHHBIE fp
npeoOpazoBaHus
BBIPAYKECHUIA,
coJIeprKalIuX
apupMeTHIECKHE
KBaJIpaTHbIE KOPHU

HppanquoOHaJIbHBIMU YK CJIaMU.

UccnenoBaTth ypaBHEHHE X
a, HAaXOIUTh TOYHBIE U

HccaenoBats cBoMcTBa
KBaJAPATHBIX KOPHEH, ITPOBOJIS
YHUCJIOBBIE SKCTICPUMEHTHI C

2 =

UOMKEHHBIC 3HAYCHUS
KopHe# ipu a > 0.

HCIIOJIB30BaAHHUECM

KaJIbKYJIsITOpa (KOMIIBIOTEPA).

Jloka3pIBaTh CBOMCTBA

apuQMeTUYECKUX KBaJAPATHBIX
KOPHE; MPUMEHSTh UX IS
peoOpa3oBaHUs BbIPAKEHUIA.

BoimonsaTe npeoOpa3oBaHus
BBIPAKEHUH, COAepKAIIUX
KBaJ[paTHbIE KOPHU. BeipaxkaThb

nepeMeHHbIe U3 GopMy.

Bbrancnare 3HaueHus
BBIPAKEHUI, COAEPIKALINX
KBaJIpaTHbIE KOPHH,
UCTIOJIb3YS MPU HEOOXO0IUMO-

Anrebpa, 8 kiacc,

KBagparHsle KOpHU.
Apudpmernueckuii KBaJIpaTHOI'O KOPHsI U3 YUCIIA,
KBaJIpaTHbIN KOPEHb U apu(METHIECKOTO OI'AOY AI1O0
ero ceoicrsa. [Ionsarue KBaJPaTHOI'O KOPHSI. «Akanemus
UPPaLMOHAIILHOTO MunnpocserieHus
ppait 3 [IpuMeHsTH Onepanuio P B
yucia. JlecrBus ¢ Poccuny
U3BJICYEHMS] KBAJAPATHOTO
UPpPaLMOHATIbHBIMU
B KOPHSI U3 YMCIIa, UCIIOJIB3YS 2. lomairnue
yrcinamu. CBoiicTBa
5 N Ip1 HEOOXOIUMOCTH 3a/1aHusL.
NEeNCTBUI €
KQJIBKYJISATOP. Maremaruka.
HppalloOHaAIbHBIMU .
OneHuBaTh KBaJpaTHbIE ONeKTPOHHBIH
upcnamu. CpaBHEeHHE a Ap .
00pa3zoBaTebHBIN
MpPAIOHATEHBIX KOPHHM LI€JIBIMU YHCIIaMU U hecyper
grcer. MHOKECTBO JECSITUYHBIMU JIPOOSIMHU.
N Jomarraue
eNCTBUTENIbHBIX
it CpaBHUBATH U yHIOPSI0UUBATH 3a71aHus.
OcHoBHoOE o011ee

UppalMOHaIbHbIE YHCIIA, oGpazoBaHme
3aMyCaHHbIe C IOMOIIbIO Aunre6pay, 7-9
b
KBaJPaTHBIX KOPHEH. ximace. AO
BBINOJHATE ONEPALH C «M3marenscTBO
«IIpocsemienne

CTU KAJIBKYJIATOP.




Hcnonn3oBarth B X0/4¢€
peLIeHUs 3aa4 dJIEMEHTapHbIE
MPEACTABIICHUS, CBI3AHHBIE C
npUOIMKEHHBIMEU 3HAYCHUSIMU
BEJIMYMH.

3HAKOMMTBHCS C UCTOPUEN
pa3BUTHSI MaTEMaTUKU

YpaBHeHus u

HEPaBEHCTBA:

KBagparusie
ypaBHeHus (17 )

KBagparnoe
ypaBHeHue. Popmyna
KOpHEH KBaJpaTHOTO

YpaBHEHUS.

Komnuectso

JEMCTBUTEIBHBIX
KOpHEN KBaJpaTHOTO
ypaBHeHus. Teopema

Buera.

YpaBHeHUs1, CBOAUMBIE
K JUHEHHBIM
YPaBHEHUSIM HJIU K
KBaJPAaTHBIM
YPaBHEHUSIM.
KBanpaTHoe ypaBHeHHE
C IapamMeTpoM.
Pemenue kBapaTHbIX
YpaBHEHHH C
napameTpamH.
Pemienne kBagpaTHbIX
yYpaBHEHUH, cozepxa-
HIUX 3HAK MOJYJIS.

YpaBHEHHUE KaK
MaTeMaTU4ecKasi MO-
JIellb peanbHOU
cutyauuu. Pemenue
TEKCTOBBIX 3a/1a4 C
MTOMOIIBIO KBaJPATHBIX

Pacno3naBare ypaBHEeHUS C
OJIHOW ITEPEMEHHOM,
KBaJIpaTHbIE ypaBHEHUS.

OnpenensTb paBHOCUJIbHBIE
yYpaBHEHHSI.

[IpuMeHnsTh CBOMCTBA
YpaBHEHUH C OJIHOM mepe-
MEHHOM.

3anuceiBaTh GOopMyITy KOpHEH
KBaJPaTHOTO YPAaBHEHUS;
pemaTh KBaJpaTHbIE
YPaBHEHUS — IIOJIHBIE U
HETIOJIHBIE.

Onpenensarb KOIUYECTBO
JIEWCTBUTEIIbHBIX KOPHEUN
KBaIpaTHOTO YPaBHCHHS.

HaOnronath 1 aHAM3UPOBATH
CBSI3b MEXy KOPHSIMU U
kodhpurmenTamu
KBaJIPaTHOTO YPaBHEHUSI.
dopmynupoBath TEOpEMY
Buera, a Taxxe oOpaTHyIO
TEOpEMY, IPUMEHSTh 3TH
TEOPEMBI JIJIsl PEIICHHS 33]1a4.

[TIpoBoauTh pocTEMIIINE
HCCIIEIOBAHUS KBAIPAaTHBIX

1. Maremaruka.
Anrebpa, 8 kiacc,
OIr'rAOY AI1O
«AxkageMus
MuHnpocsenieHus
Poccuny

2. JlomarrHue
3aJjaHHS.
MaremaTtuka.
ONEeKTPOHHBIH
00pazoBaTebHBIN
pecype»
Jomaraue
3aJaHHus.
OcHoBHOE 00111E€E
oOpazoBaHue.
Anrebpay, 7-9
knacc. AO
«M3maTeabpcTBO
«IIpocsenienue

. YPaBHEHHUH.
yYpaBHEHUI
Pemarp TEKCTOBEIE 3a7a4U.
3HAaKOMUTBCA C HCTOPUEH
pa3sBUTHs MaTEMaTUKU
Anrebpanueckue PanmonaibHbie 3anuchIBaTh anredpandyeckue 1. Marematuka.
BBIPAKEHUS: BbIpaKeHus. Toxe- BbIpaXeHus. Haxonuts Anre6pa, 8 kiacc,

CTBCHHBIC

JAOITYCTUMBIC 3HAYCHUA

OI'AOY AI1O




npo0b. Jomyctumble

B JIpoOHO-pa-
OUOHAJIBbHBIX

BBIPAKCHUAX.

OcHOBHOE CBOMCTBO
anreOpanvecKoi
npobu. Croxxenue,
BbIYUTAHUC, YM-
HOKEHHE U JICTICHUE
anreOpanvecKux
npobeii. Bo3Benenue
anredpanveckoit 1poou

3HAYCHHA IMEPECMCHHBIX

IIOACTAaHOBKH W BBIYUCIIATH

C TIOMOIIbIO KaJIbKYJISATOPA.

DopMynHMpoBaTh OCHOBHOE
CBOMCTBO ajredpandeckoi
I[pO6I/I U IMIPUMCHATH €ro JJisd
npeoOpa3zoBaHus IPOOECH.

Brimonasare TOXKICCTBCHHBIC
npeoOpazoBaHus pa-
OHUOHAJIBbHBIX BBIpa)KCHI/II\/II.

BrmmonagTe neiicTBud ¢
anredpandecKuMu JIpoOsSMHU.
[TpumensTh peoOpa3oBaHUs

3HA4YCHUC I[p06I/I, B TOM 4UCIJIC

Hpob6Ho- npeoOpa3oBaHUs MEPEMEHHBIX B JPOOHO- «AkaneMus
palroHAIbHBIE palrOHAIBHBIX palMOHAIBHBIX BRIPAKEHUSAX. | MHHIIPOCBEUICHUS
BbIpakeHus (17 u) BBIPAKCHUM. BBIOTHS TS GHCIOBLIC Poccun»
AnreOpandeckas

2. Jlomanraue
3aaHusl.
Maremaruka.
ONEeKTPOHHBIN
00pa3zoBaTeNbHBIN
pecype»
Jomarraue
3aaHus.
OcHoBHOE 0011ICe
oOpazoBaHue.
Anrebpay, 7-9
knace. AO
«M3maTeanpcTBO
«IIpocsemnienne

ypaBHEHHsIM. Perienne
JIPOOHO-paIIMOHATBHBIX
yYpaBHEHHUI METOJIOM
3aMEHBI IEPEMEHHOM.
Pernienne TeKCTOBBIX
3a7a4 C MOMOIIBIO
JTPOOHO-PAIIMOHATBHBIX

B CTEICHD BBIpOXCHUH JIJIs1 PEIICHUS
3ajad.
Bripaxkath nepeMeHHbIE U3
dbopmyn (puznueckux,
F€OMETPUYECKHUX,
OTIHMCHIBAIOIIUX OBITOBBIC
CUTYAIINH)
YpaBHeHus u Hpo0GHo- Pacrio3naBats qpoOHO- 1. MaTtemaruka.
HEpaBEHCTBA: paloHaIbHbIE paloHaibHbIe YpaBHEHUSI. Anrebpa, 8 kiacc,
HpoOGHo- ypaBHeHUs1. Pemenue Pemats npo6HO- OI'AOY AI1O
paloHaIbHbIC JTPOOHO-PaLIMOHATBHBIX palroHaibHbIe YpaBHEHUS, «Akanemus
ypaBHeHus (19 ) YpaBHEHUH, CBOJISIIIIMECS K JIMHEHHBIM WM | MUHIpPOCBEIICHUS
CBOJSIILIUXCA K TUHEH- K KBa/IpAaTHBIM ypaBHEHUSIM, Poccumn»
HBIM UJTH K UCIIOJIb30BaTh METO/] 3aMEHbI 2. Tlomammue
KBaJIPaTHBIM

rnepeMeHHou. Pemarp
TEKCTOBBIE 334U
anreOpanvecKuM CIocoOoM:
MEPEXOIUTH OT CIOBECHOM
(bOpMYITUPOBKH YCIOBUS
3a/1a4M K anrebpandeckoin
MOJIETH IMYTEM COCTABJICHUS
YpaBHEHUS; peliaTh

° OcHoBHOE 0011IEE
aBHEHMH. COCTaBJICHHOE ypaBHEHUE;
pr yp ’ obOpazoBaHue.
ajuyeckas UHTEPIIPETHPOBATH PE3YIIBTAT.
padp PHpETHp pesy Anrebpa», 7-9
MHTEpIIpETaIHs
P Fi H Hcnonb3oBathk rpaguuecKkyro kiacc. AO
YpaBHEHHI C IByMsI .
MHTEPIIPETALNIO YPaBHEHUH C

3a/1aHusl.
Maremartuka.
DNEeKTPOHHBIN
00pa3oBaTeNbHBIN
pecype»
Jlomamane
3a/1aHusl.




«3nareancTBO

NEPpCMCHHBIMHA

ABYMS ICPEMCHHBIMU

«IIpocsemenue»

Oynkuuu (15 1)

O6nactb onpeneseHus
¥ MHO>KECTBO
3HAYCHUN (DYHKIIH.
CrniocoOslI 3a1aHus
¢bynkuuit. ['paduk
dbynkuun. Utenue
CBOMCTB ()YHKLIUU IO
e€ rpaduxy. [Ipumepst
rpadukoB QyHKUINH,
OTpaKaIOIINX
peayibHbIE TPOIIECCHI.
DyHKIUH,
OTIMCHIBAIOTIINE
MPSIMYIO U 0OpPaTHYIO
MPONOPIIHOHATEHBIC
3aBHCHUMOCTH, UX
rpaduku. OyHKIUU Y =
ax®,y=x2+b,y=x3y
=|x|,y=vX,y=cu

ux csoucrea*

Hcnonws3oBats
(yHKIMOHAJIBHYIO Anre0pa, 8 kiacc,
TEPMUHOJIOTHIO U CUMBOJIUKY. OI'AOY AI1O
«Akanemus

Haxoauts o0nacte A

MuHnpocsenieHus
OTIPEJIEIICHUS] U MHOXECTBO
Poccum»

3HauYEHUN QYHKILINU.

Boruncnsate 3HaueHUs
(GyHKIMH, 3a1aHHBIX HOpMY-
namu (Ipu HEOOXOTUMOCTH
HCII0JIb30BATh KaJIbKYJISATOD);
COCTaBJISITh TAOIUIBI
3HaYeHUHN QYHKLNU.
OnnceiBaTh CBOMCTBA
(GbyHKIIMM Ha OCHOBE €€ Tpa-
¢duveckoro npeacTaBICHUs.

Haxomuts ¢ moMoIIbIo
rpaduka QyHKIMHM 3HaUYCHUE
OJTHOM U3 paccMaTpUBAEMBIX

BEJIMYMH MO 3HAYEHUIO

JpYroii.
Uccnenosath nmpuMepbl
rpauKOB, OTPAKAIOIINX
pE€aIbHbIC IMTPOLECCHI U
sBieHus. [IpuBoauTh npu-
MCEPLBI ITPOUECCOB U SIBJIEHUH C
3aJaHHbIMHA CBOMCTBaMHU.

Bripaxats hopmynoit
3aBUCUMOCTb MEXK/y BEJU-
YUHAMU.

OnuceIBaTh XapakTep
M3MEHEHUsS OJTHOW BEJIMYUHBI B
3aBUCUMOCTHU OT U3MEHEHUS
JIPYTOu.
Pacnio3naBathk BBl
U3y4aeMbIX (YHKITUH.

CrpouTts rpaduku y = ax?, y
=x+by=xy=|x|y=

1. Maremaruka.

2. Jlomanraue
3aJ]aHHS.
Maremaruka.
ONEeKTPOHHBIN
00pazoBaTebHBIN
pecype»
Jomariaue
3aJaHHS.
OcHoBHOE 0011Ice
oOpa3zoBaHue.
Anrebpay, 7-9
knacc. AO
«M3maTeanpcTBO
«IIpocsemienne

k
Vx,y= — Mcnonbsosats




(GyHKIIMOHATBHO-TpaUECKUe

IIPEACTABIICHUS Ui PELICHUS

Y UCCIIEN0BAHNs YPaBHEHUU U
CUCTEM ypaBHECHMM.

[TpumensTs nudpoBbie
PECYpCHI IS IOCTPOCHHS
rpauKOB U UCCIEIOBAHUS
CBOMCTB (hyHKIIMI

AnreOpandeckue
BBIPaKCHHUS:
Crenenu (14 u)

CreneHsp C 1eIbIM
mokasareyeM U eé
CBOMCTBA.

CrannapTHBIN BUJT
yucna. Pazmepsl
00BEKTOB
OKPYKAFOIIIET0 MHUPa,
JUTUTEILHOCTD
MIPOIIECCOB B
OKpPY)KAOIIeM MUPE

DopMynHMpoOBaTh ONPEACICHNUE
CTCIICHU C LICJIBIM
IIOKA3aTEeNEM.

DopMynHupoBaTh, 3aITUCHIBATH
B CUMBOJINUECKOH opme U
WJUTFOCTPUPOBATH TTPUMEpPaMu
CBOMCTBA CTCIICHH C IIEIIBIM
MMOKa3aTeJIeM.

[IpuMeHATH CBOMCTBA CTETIEHU
JUTS TIpeoOpa3oBaHuUs
BBIPAYKECHUI, COJIEPIKALUX
CTEIEHU C LEIbIM
MIOKA3aTeJEM.

BrIIOTHATE IEHCTBUA C
YHCIaMH, 3alIMCaAHHBIMU B
CTaHJApPTHOM BHJIC
(YMHOeHUe, AelIeHue,
BO3BEJICHUE B CTEIICHB).

[TonyuaTh npeacTaBieHue o
3HAYUMOCTHU JCHCTBUTEIBHBIX
Yucell B MPaKTUYECKON
JEeSITeIbHOCTH YEJIOBEKA.

AHamM3upoBaTh U JeaTh
BBIBOJIbI O TOYHOCTH
MPUOIKEHUS
UPPAIMOHATILHOTO YUCIIA TIPU
pEIIeHNH 3a/au.

OKpyrJIITh UpPALMOHAJIBHBIE
YUCIIA, BBIIIOIHATE IPUKUIKY
pe3yNbTaTa BBIUUCICHUH,
OLICHKY 3HAYEHUN YUCIIOBBIX
BBIPAKCHUIN

1. MaTemaruka.
Anrebpa, 8 kiacc,
OIr'rAOY AI1O
«AxkageMus
MuHnpocsenieHus
Poccuny

2. Jlomarraue
3aJaHHS.
MaremaTuka.
ONEeKTPOHHBIH
00pa3zoBaTeIbHBIN
pecype»
Jomaraue
3aJaHHus.
OcHoBHOE 00111E€E
oOpa3zoBaHue.
Anrebpay, 7-9
knacc. AO
«M3maTeabpcTBO
«IIpocsenienue»




Hucna u
BBIYUCIICHHUS:
Henmumocts (7 1)

[enenue ¢ octaTkoMm.
CpaBHEHUS LEBIX
YHCeIT 10 MOJIYJIIO

HATypaJIbHOTO YHCIIA.

CpoiicTBa cCpaBHEHU

o moayit. OcraTku
CYMMEI ¥ TIPOH3BE-
JICHUSI TI0 JAHHOMY

MO JTyJTIO

DopMyIUpOBaTh ONIPEACIICHUS
JIETMMOCTH HALEJI0, YUCEIL,
CpPaBHUMBIX M0 JAHHOMY
MOTYJIIO.

BrInoaHATs neneHue ¢
OCTaTKOM.

Jloka3bIBaTh U IPUMEHSITD
CBOWCTBA CPAaBHEHMI 110
MOJTYJIIO.

Haxoauth octatku cymMMbI U
MIPOU3BEICHNUS 110 JAHHOMY
MO/IYJTIO

1. MaTemaruka.
Anrebpa, 8 kiacc,
OIr'AOY AI1O
«AxageMus
MuHnpocsenieHus
Poccuny

2. Jlomanraue
3aaHusl.
Maremaruka.
ONEeKTPOHHBIN
00pa3zoBaTebHBIN
pecype»
Jomarraue
3a7aHus.
OcHoBHOE 0011ICe
oOpazoBaHue.
Anrebpay, 7-9
knacc. AO
«M3maTeanpcTBO
«IIpocsemienne

[ToBTOpEeHUE N
00606menue (10 )

[ToBTOpEHNE OCHOBHBIX
OOHATUUA ¥ METOZIOB
KypcoB 7 U 8 KJIacCOB,
0000111eH1E 3HAHUI

Br16upars, npuMeHsTh
OILIEHMBAThH CIIOCOOBI
CpaBHEHHMSI YHUCEll,
BBIYHCIICHUH, TOKIECTBEHHBIX
npeoOpa3oBaHMid BEIPAKEHUH,
pellleHrs ypaBHEHUI U CUCTEM
ypaBHEHUH, HEPABEHCTB,
MOCTPOCHUS I'PaUKOB.

OcCyniecTBISITh CAMOKOHTPOJIb
BBIIIOJIHSAEMBIX JCHUCTBUI U
CaMOITIPOBEPKY pe3yibTaTa

BBIUMCIICHUH,
npeoOpa3oBaHM,
MMOCTPOCHUU.

Pemate 3amaun u3 peanbHOU
JKU3HU, IPUMEHSATH
MaTeMaTHYeCKHUe 3HAHUS JJIsI
pEeLIeHMs 3a/1a4 U3 APYTUX
MIPEAMETOB.

Pemate TekcTOBBIC 337aUH,
CpaBHUBATh, BEIOUPATH
CIIOCOOBI pelIeHus 3a1a4u.

1. Maremaruka.
Anrebpa, 8 kmacc,
OI'AOY AI1O
«AxanemMus
MuHnpocBeneHus
Poccumny

2. lomamraue
3a/IaHusL.
Maremartuka.
DNEeKTPOHHBIN
00pa3zoBaTeIIbHBIN
pecype»
JlomarrHue
3a/IaHusl.
OcHoBHoOe o011ee
obpazoBaHue.
Anre6pa», 7-9
kiacc. AO
«M31aTenbCeTBO
«[IpocBemienue»




Hcnonbs3oBarth
(GyHKIIMOHATBHO-TpapUECKUe
NPECTaBICHHUS ISl PEIICHUS
3az1a4

9 kaacc (136 yacoB)

Ha3zpanue
pasaesa (TeMbl)
(4ucsi0 4acoB)

OcHoBHOE
coJep:KaHue

OcHOBHBIE BHBI
AeITeJIbHOCTH 00yUYarommXxcst

DJIeKTPOHHbIE
(un¢posrbie)
o0pa3oBarte/ibHbIE

pecypchbl

D yHkuum (25 4)

Oyuknua. CBoMcTBa
GyHKIMI: HynH
dbyHKIINH,
MIPOMEXKYTKH 3HAKOTIO-
CTOSIHCTBA (PyHKIUH,
MIPOMEKYTKA
BO3pacTaHUs U
yObIBaHMs QYHKITUH,
YETHBIEC U HEUETHBIC
dbyakMH, HanbOIBIIICE
Y HauMeHblIlee
3HaueHUs (HYHKIIUHU.

[Toctpoenue rpadukos
(GYHKIUH C TOMOIIIBIO
npeoOpa3oBaHMIA.

KBanpatublii
TpéxuieH. KopHu kBa-
JIpaTHOTO TPEXWICHA.

Paznoxenue

KBaJIpaTHOTO
TpE€XUJIEHA HA JINHEW-

HbIC MHOKHUTEIIN.

KBagparuunas
GbyHKIHS 1 €€ CBOM-
crBa. [lapabona,
KOOP/IMHATHI BEPIINHBI
napaboJibl, OCh
CUMMETPHUHU NapadoIbl.
[Toctpoenue rpagpuka
KBaJIpaTUYHOU

OnuceIiBaTh MOHATHE
«PYHKIUS.

[TpuMeHsITh CBOMCTBA (PYHKIIMA:
HyH (QYHKIIMHA, TPOMEKYTKA
3HAKOTIOCTOSIHCTBA (DYHKIIHH,
MPOMEXYTKH BO3pACTaHUS U

yObIBaHMs QYHKITUHU, YETHBIC U

HEYETHBIC (PYHKITNHU, HANOOJIbIIICE
U HaMEHbIlIee 3HAUECHUS

GyHKITUN.

Pacno3HaBath KBaJipaTHbBIN
TPEXUIICH, YCTaHABIINBATh
BO3MOJKHOCTB €r0 Pa3jioKCHHs Ha
MHOHUTEJIH, PaCKJIabIBaTh Ha
JINHEWHBIE MHOKUTEIIN
KBaJAPATHBIN TPEXWICH C
HEOTPHIIATEIILHBIM JTUC-
KPUMHHAHTOM.

Pacno3naBarth KBagpaTHUHYIO
byukuuio o gopmyie.
[TpuBOAUTE TIPUMEPHI
KB/IPAaTUYHBIX 3aBUCUMOCTEH M3
peanbHOM )KU3HU, QU3UKH,
reoMeTpuu. BeISBIATE U
00001maTe 0coOeHHOCTH Ipaduka
KBaJpaTHYHOM QYHKIMM Y = ax?
+ bx + ¢. Onpenensath
KOOPIMHATHI BEPIIUHBI
napaboJIbl, 0Cb CHMMETPUH
napaboIbl.

1. Maremaruka.
Anrebpa, 9 kmacc,
OI'AOY AI1O
«AxameMus
MuHnpocBenieHus
Poccumny

2. lomarraue
3aaHusl.
Maremaruka.
DJEeKTPOHHBIN
00pazoBaTeIbHBIN
pecype»
Jomarnue
3aaHusl.
OcHoBHOE 00111E€E
oOpaszoBaHue.
Anrebpay, 7-9
kiacc. AO
«3parenbCcTBO
«[IpocBemenue»




¢ynkuuu. [Tonoxenue
rpaduka
KBaJPaTUYHOMN
GbyHKIIIY B
3aBUCUMOCTH OT €€
k03 punneHTOB.
Hcnonp3oBanue
CBOWCTB KBaJPaTUYHON
(GYHKIMY JUTSL pEIICHUS
3anay. CTeneHHble
(YHKIMM ¢ HaTypallb-
HBIMU [T0Ka3aTelsiMH,
UX rpa@uKu u
CBONCTBA.

I'paduku pynkumit: y
= i/)?, y = IXl.

CrpouTth rpaduku KBagpaTHUHBIX
byHKIMii, 3a1aHHBIX (hOpMyTaMu
BUIA Y = ax’, y =ax’+ ¢, y=(x
+b)?+c y=ax’+bx +c
BrinonHaTe ocTpoeHue
rpaduKoB QYHKIUI ¢ TOMOIIBIO
npeoOpazoBanuii Buaa: f(x) —
f(x) + a; f(x) — f(x + a); f(x —)
kf(x), f(x) — f(\x\).

Pacno3naBath cTeneHHBIC
(GYHKIIUU ¢ HATYPATbHBIMU
MOKa3aTeJsIMU, CTPOUTH Tpaduku
CTENEeHHbIX (PYHKIUH C
IoKa3aTelIsIMu 2 U 3.

Hcrnonp30BaTh cBOMCTBA
rpauKoOB CTENEHHBIX PYHKUIUN C
HaTypaJIbHBIMU TMOKa3aTeNsIMu
IIpU pEelIeHNH 3a/1au.

CrpouTts rpaduku GyHKINNA y =
Vx, y = IXl. AHanm3upoBaTh 1
PUMEHSTh CBOMCTBA M3yYEHHBIX
(GyHKIU UTS UX TOCTPOCHUS, B
TOM YHCIIE C TOMOIIBIO
M (PPOBBIX pECypcoB

YpaBHeHusi u

HepaBeHCTBA:

KBagparubie
HepaBeHcTBa (15

)

[TonsiTie o peuieHUu
HEPaBEHCTBA C OJIHOM
MIEPEMEHHOM.
MHOK€ECTBO pelieHui
HEPaBEHCTBA.

KBanpaTtHeie
HEpaBEHCTBA C OJJHOU
riepeMeHHou. Pemenne
HEPaBEHCTB
rpau4ecKkumM
METOJOM U METOJOM
MUHTEPBAJIOB.
Hepasencrsa,
coJepaKalIue 3HaK
MOYJIS.

CucremMbl HEpaBEHCTB

C OJIHOU IIEPEMEHHOM.

Pemenue TekcToBBIX
3a/1a4 C MOMOIIBIO

Yurath, 3aIMCHIBaTh, IOHUMATh,
HHTEPIPETHPOBATh HEPABCHCTBA;
WCIT0JIh30BaTh CHMBOJIUKY H
TEPMHUHOJIOTHIO.

Boinonnsate npeobpazoBanus
HEPABEHCTB, UCIOJIb30BATh IS
npeoOpa3oBaHus CBOICTBA
YHCIIOBbIX HEPABEHCTB.

Pacnio3naBate KBajpaTHbIE
HEPABEHCTBA C OJIHOMN
[IEPEMEHHOM.

Pemrate kBagpaTHOE HEPABEHCTBO
rpau4ecKuM METOI0M U
METOJIOM MHTEPBAJIOB.

Pemarts KBaJpaTHLBIC
HCPAaBCHCTBA, UCIIOJIb3Ys I'pa-
(I)I/I‘-ICCKI/IG IMPEACTABJICHUA.

1. Maremaruka.
Anrebpa, 9 kmacc,
OI'AOY AIIO
«AxanemMus
MuHnpocBeneHus
Poccuny

2. lomamraue
3aIaHusl.
Maremartuka.
ONEKTPOHHBIN
00pa3oBaTeNbHbIN
pecype»
Jlomanane
3aaHusl.
OcHoBHoOe o011ee
obpazoBaHue.
Anrebpa», 7-9
kiacc. AO




HCPAaBCHCTB, CUCTCM
HEpaBEHCTB.

HepasenctBo ¢ nByms
IIEPEMEHHBIMHU.
Pemenue HepaBeHcTBa
C IByMs
HEePEMEHHBIMH.
I'padmaeckuii meton
pELIEHUs] CUCTEM
HEPaBEHCTB C JIBYMsI
MIEpEMEHHBIMHU.
CucreMbl HEpaBEHCTB
C IByMsl IEPEMEHHBIMU

IIPSIMOM, 3aIIMCHIBATh PELICHUE C

Pewrats HepaBeHCTBa,
CoZepIKaIIUe 3HAK MOTYJIS.
N300paxats perieHue
HEPABEHCTBA C OJIHOU
MIEPEMEHHOM U CUCTEMBI
HEPaBEHCTB Ha KOOPAUHATHOU

IIOMOIIBIO CUMBOJIOB.

OcBauBarh U IPUMEHATH
HEpaBEHCTBA MPH PEIICHUN
pa3IMYHBIX 33724, B TOM YHCIIE
PaKTUKOOPHUEHTUPOBAHHBIX.

Pacno3uasats HCPaBCHCTBO C
ABYMSA ICPEMCHHBIMU.

[TpumensTh rpadguueckuit MEeTo1
pelIeHusl CHCTEM HEPABEHCTB C
JIBYMsI IIEPEMEHHBIMHA

«W3maTeabcTBO
«IIpocsemenue»

YpaBHeHusi u
HepaBeHCTBA:
YpaBHeHus,

HepaBeHCTBA H

HUX CUCTeMBI (25

)

buxBanpaTtHble
ypaBHeHus. [Ipumepsl
MPUMEHEHHUN METOJ0B

PaBHOCHIIbHBIX

npeoOpa3oBaHui,

3aMEHbI IEPEMEHHOM,
rpaduueckoro Metoaa

IpU pEelICHuU
ypaBHeHUH 3-1 U 4-i1

CTEICHEMN.

Pemenne npoGHoO-
paImoHaIbHBIX
YpaBHEHHU U
HEPaBEHCTB.

Pemenue cucrem
YpaBHEHUH C ABYyMsI
[IEPEMEHHBIMU.
Pewrenne npocrenmmx
CHCTEM HEJIUHEUHBIX
YpaBHEHUH C ABYMsI
[IEPEMEHHBIMU.
I'paduueckuii meton
pELLIECHUS CUCTEMBI
HEJIMHEHHBIX
YPaBHEHUH C JBYMS

NEpCMCHHBIMHU.

PemaTs OukBaapaTHbIE
ypaBHeHus. [IpuMeHsITh MeTO1blI
PaBHOCHJIbHBIX TPe0OpazoBaHui,

3aMEHbI TIEPEMEHHOM,
rpadu94ecKoro MeToa mpu
pellleHnu ypaBHEHUM 3-i1 1 4-ii
CTEIEHEH.

Pemate 1poOGHO-paninoHaIbHbIC
ypaBHEHUS U HEPABEHCTBA.

PacniosnaBath JTMHEHHbBIE
YpaBHEHUS C IBYMSI
MIePEMEHHBIMHU.

Crtpouts rpaduku ypaBHEHHUIA, B
TOM YHCJIE UCTIOJIB3YS ITU(POBHIE

PECYPCHI.

Pemate npocrenine cuctemMbl
JBYX HEJIMHEUHBIX YPABHEHUN C
JBYMsI IEPEMEHHBIMU.

[TpuBOoANTE rpaduuecKyro
UHTEPIPETALUIO PEILICHUS
YPaBHEHUS C ABYMs
[IEPEMEHHBIMU U CUCTEM
YPaBHEHUU C JBYMsI
[IEPEMEHHBIMU.

1. MaTemaruka.
Anrebpa, 9 kmacc,
OI'AOY AI1O
«AxanemMus
MuHnpocBeneHus
Poccuny

2. lomamnraue
3a/IaHusl.
Maremartuka.
DJIEKTPOHHBIN
00pa3zoBaTeIbHBIN

pecype»
JlomarrHue

3a/IaHus.
OcHoBHOE 0011IEE

oOpaszoBaHue.
Anrebpay, 7-9

kiacc. AO

«M3maTenscTBO
«IIpocBemienue»




Cucrema 1Byx
HEJIMHENHBIX
YPaBHEHUH C ABYMsI
IIEPEMEHHBIMU KaK
MOJIENb PEANTbHOU
cutyaruu. Cucrema
HEJIMHEMHBIX
YpaBHEHUH C
11apaMeTPOM.

[Ipocreimme
HEPABEHCTBA C IBYMs
IIEPEMEHHBIMU U UX
CUCTEMBI

Pemate TekcToBBIC 33024
anredpanvdeckum crocoooMm.

HccnenoBate cucteMsl
HEJIMHENHBIX YPAaBHEHUM C
1apaMeTPOM.

Pewmats npocreimme
HEpaBEHCTBA C JIByMs Iiepe-
MEHHBIMU U UX CHCTEMBI

YuciioBbie
1nocJjie0Ba-
TeJIbHOCTH H
nporpeccum (25

4)

IloHsTHE YKNCIOBOIM
MOCIIeIOBATEIIHHOCTH.
Koneunnie u
OCCKOHCUYHBIC
MMOCIIeIOBATEIIbHOCTH.
OrpanndeHHas
MOCIEA0BATCILHOCTD.
MOHOTOHHO
BO3pacTaroias
(yOwIBaro1as) mocie-
JIOBATEIIbHOCTb.
CnocoObl 3agaHus
MOCJICAOBATEIILHOCTH:
OoInucaTeIbHbIH,
TaOJIMYHBIH, C
MOMOIIBbIO (POPMYITBI 5I-
ro 4jcHa,
PEKYPPEHTHBIN.

Apudpmernueckas u
reOMETPUYECKast
nporpeccuu. CBoiicTBa
YJICHOB
apupMeTHIecKoi n
F€OMETPUYECKOU
nporpeccuii. @opmyiel
N-ro 4jaeHa
apupMeTHIecKoi n
reOMETPUYECKOM
nporpeccuii. Popmynoi
CYMMbl NepebIxX N
Y1eHO8

OcBauBaTh 1 NIPUMEHSATH
WHAEKCHEIE 0003HAYCHUS,
CTPOUTH pEeUYEBbI€ BHICKA3BIBAHUS
C UCMOJIb30BaHUEM
TEPMUHOJIOTHH, CBA3aHHOU C
MOHITHEM IOCJIEIOBATENLHOCTH .

Onpenensars BUIbI
MOCJIeI0BATEeILHOCTEHN: OrpaHu-
YeHHas MOCIe0BATEIBHOCTD,
MOHOTOHHO BO3pacTaroIIast
(yOwIBaromas)
MOCJIEA0BATENLHOCTD.

Ananuzuposatb GopMyiy S-ro
YJieHa MOCIe0BATEIbHOCTH WIN
PEKYPPEHTHYIO (OPMYITY U BbI-
YUCIIATH YICHBI
MOCIIeZIOBATEIbHOCTEH, 3aJaHHBIX
3TUMH POPMYITaMH.

YcraHaBiauBaTh 3aKOHOMCPHOCTb
B IIOCTPOCHHU
nocCjaca0BaTCiIbHOCTH, €CIIN
BBIITMCAHBI TICPBbIC HCCKOJIBKO eé
YJICHOB.

PacniosznaBate apudmernyeckyro
Y T€OMETPUYECKYIO ITPOTPECCUU
MIPH Pa3HBIX CMOCO0axX 3aJaHMUs.
Pemate 3agaun ¢
UCTIOJIb30BaHuEM (HOPMYI TI-TO
qrieHa apuMeTHIecKoi u
reOMETPUUYECKON TPOTrPECCUI,

1. Maremaruka.
Anrebpa, 9 kmacc,
Or'AOY AI10
«AxameMus
MuHnpocBenieHus
Poccum»

2. lomarraue
3aaHusl.
Maremaruka.
DJEeKTPOHHBIN
00pazoBaTeIbHBIN
pecype»
Jomarnue
3aaHusl.
OcHoBHOE 00111E€E
oOpaszoBaHue.
Anrebpay, 7-9
kiacc. AO
«3parenbCcTBO
«[IpocBemenue»




apugmemuueckou u
2eomempuyeckou
npoepeccuil. 3agaun Ha
MIPOLICHTHI,
0aHKOBCKHE BKJIAJIbI U
KPEJIUTHI.

[IpencraBnenue o
CXOAMMOCTH TIO-
CJIEI0BATENILHOCTH, O
CYMMHPOBaHUU
OECKOHEYHO
yOBbIBarOMICH
reOMETPUYECKON
MIPOrPECCHUH.

Meton
MaTeEMATUYECKOU

WHIYKLUH.
[Ipocreimme npumMepsl

CYMMBI IICPBLIX 71 YJICHOB.

N300paxkaTs 4iaeHbI
MOCJIEI0BATEIBHOCTH TOUKAaMHU HA
KOOPAMHATHOM INIOCKOCTH.

PaccmarpuBaTe npumepsl
MPOLECCOB U SIBJICHUN U3
peaabHOM )KU3HU,
WUTIOCTPUPYIOIINE U3MEHEHHE B
apu(MeTHyecKoil mporpeccuu, B
reOMETPUYECKON IPOTPECCHH;
n300paxkaTb COOTBETCTBYIOIINE
3aBUCUMOCTH TpaUUECKH.

Pemrars 3aga4n Ha MPOLIEHTSI,
0aHKOBCKHE BKJIAJIbI U
KpEAUTOBAHUE.

[IpencraBisiTh OECKOHEYHBIS
MepUOINUECKHe IpoOU B BUJIE
OOBIKHOBEHHBIX.

3HAKOMUTHLCS C TIOHSATHEM

CXOJIMMOCTH ITOCIEI0BA-
TEBHOCTH, HAXOIUTh CYMMY

OCCKOHEYHO YOBIBAIOIICH
TCOMETPHUYCCKON TIPOTPECCHH.

[IpumensaTs meToq
MaTeMaTHYeCKON MHIYKIUH.
3HAKOMUTHCS C UCTOPUEH
pa3BUTHSA MaTEMaTUKU

Anredpanyeckue
BbIPAKEHHS:
Crenensn ¢ pa-
HMOHAJIbHBIM
noxkaszaresiem (12

)

Kopens n-it crenenu.
CaolicTBa KOpHA N-i
creneHu. CreneHs C
panuoHaIbHBIM
MOKa3aTeseM U e€
CBOMCTBA.

ToxnecTBeHHbIE
npeoOpa3oBaHUs BbI-
pakeHUH,
COJZIeprKaluX KOPEHb
-1 CTETIEHHU.
ToxnecTBeHHbIE
npeoOpa3oBaHus
BBIpaXKEHUH,
COJIEpIKalUX CTENECHD

DopMyIpOBaTH OTNPEACTCHUS
KOPHsI N-i1 CTENEHU U CTENEHH C
paloHaIbHBIM MOKA3aTEJIEM.
[TpuMeHsTH onepanuio
U3BJICYCHHS KOPHS -1 CTEneHH,
UCIIOJIB3YSI PU HEOOXOTUMOCTH
KaJIbKYISATOP.

BrrunciaaTe 3HaueHne CTEIEHU C
parOHAJIbHBIM ITIOKA3aTCJICM.

OLIGHI/IBaTL 3HAYCHUEC KOPHHA n-i
CTCIICHH, 3HAYCHHUEC CTCIICHU C
panrOHAJIbHBIM IMOKAa3aTCIIEM

OEJIbIMH YHUCJIaMHU U
JACCATUYHBIMHA ,Z[pO6HMI/I.

1. Maremaruka.
Anrebpa, 9 kmacc,
®dI'AOY AI1O
«AxameMust
MuHIIpOCBEIICHUS
Poccuny»

2. JlomarrHue
3a/IaHusl.
Maremartuka.
ONEKTPOHHBIN
00pa3oBaTeNbHbIN
pecype»
Jlomanaue
3a/IaHUs.
OcHoBHoOe o0111ee




C palMOHAIIbHBIM
[IOKa3aTeseM

CpaBHMBATH U YIIOPSI0UMUBATD
paloOHaIbHbIE U
MppalrOHAIIbHBIC YKCIIa,
3aIllMCAHHBIE C TOMOILBIO KOPHS
II-#1 CTCIICHU, CTEIICHH C
palMOHAIBHBIM [TOKA3aTEIIEM.

Brinmonaare TOXJICCTBCHHBIC
npeoOpa3oBaHUs BBIPAKEHUS,
COZEpIKaALIEro KOpeHs N-i
CTCIICHU, CTCIICHD C
palMoHATFHBIM TIOKa3aTeNeM.

3HAKOMMTBHCS C UCTOPHUEN
pa3BUTHSI MaTeMaTUKU

obOpazoBaHue.
Anrebpay, 7-9
kiacc. AO
«M31aTenbpeTBO
«IIpocsemenne»

IToBTOpEHUE,
00001I€HHE,
CHCTEMATHU3ALUSA
sHaumii’ (34 v)

Yucna v BEIYUCICHUS
(3amucek, cpaBHEHUE,
JIENCTBHS C
JNEUCTBUTEILHBIMU
YUCIIaMH, YUCI0BAS
npsMasi; MpOILEHTHI,
OTHOIIICHUS,
MPOMOPIUHU; OKPY-
TJICHHUE, PUOTKCHHE,
OIIEHKA)

OnepupoBaTh TOHATHEM
YHCIIOBOTO MHOYECTBA.
AKTyanu3upoBaTh
TEPMHUHOJIOTHIO U OCHOBHbBIE
JIEMCTBUS, CBSI3aHHBIE C YHCTIAMU:
HaTypaJbHOE YHCIIO, IPOCTOE U
COCTaBHOE YHCJIIO, IETUMOCTh
HaTypaJbHbIX YUCEI, IPU3HAKU
JIEITMMOCTH, LIEJI0€ YUCIIO,
MOJyJb YKCla, OOBIKHOBEHHAS U
JecsiTuuHas ApoOb, CTaHAAPTHBIN
BU/ YKCIa, apuPMeTHIeCKUui
KBaJIpaTHBIN KOPEHb.

BrimmonsaTs neiicTBus,
CpaBHUBATh U yIOPAI0YMUBAThH
4yucoa, NPeICTaBIsATh Yucia Ha

KOOPJMHATHOM TIPSMOH,
OKPYIJISITh YHUCIIA; BHIIOJIHATh
MPUKUJIKY U OLIEHKY pe3yibTaTa
BBIUMCIICHUH.

PemaTp mpakTuueckue 3a1aun,
coJiepKalue MpoLeHTbI, JOJIH,
YacTH, BbIpAXKaroIne
3aBHCHMOCTH: CKOPOCTh — BpeMsI
— paccTosiHue, LieHa — KOJIU-
YECTBO — CTOMMOCTbB, 00BEM
paboThl — BpeMs —
POM3BOIUTENILHOCTh TPYAA.

Pa30upath peasibHbIe )KU3HEHHBIE
cUTyauuu, GopMyJIMpOBaTh UX Ha

1. Maremaruka.
Anrebpa, 9 kmacc,
OI'AOY AI1O
«AxameMus
MuHnpocBenieHus
Poccum»

2. lomarraue
3a/1aHusl.
Maremartuka.
DJEeKTPOHHBIN
00pa3zoBaTeIbHBIN
pecype»
Jomarnue
3a/IaHusl.
OcHoBHOE 00111E€E
oOpaszoBaHue.
Anrebpay, 7-9
kiacc. AO
«M3naTenscTBO
«IIpocBemenne»




A3bIKE MATEMATUKH, HAXOJUTh
pelLIeHue, TPUMEHSIS
MaTeMaTUYECKUI anmnapar,
MHTEPIPETUPOBATH PE3YIHTAT

TexkcToBBIC 3a7aUun
(pelreHne TEKCTOBBIX

Pemratrs TexcTOBBIE 3a1aUH
apuMETUYECKUM CTIOCOO0M;

1. MaTemaruka.
Anrebpa, 9 kiacc,

3a7a4 U3BJICKATh HEOOXOAMMbIE Or'AOY AI1O
apupMeTHIECKUM U JAaHHBIE, MPEJICTABIICHHBIC B «Axanemus
anredpanyeckum BepOAIbHOM, TpapUUECKOM U MunnpocselieHus
crioco0aMu) TaOJIMYHOM BH/IE. Poccuny»
Pemiath TeKCTOBBIC 3a7a4H C 2. Jlomanraue
MTOMOIIIbIO BBEICHUS 3a/1aHusl.
MePEMEHHBIX, COCTaBIISATh Maremaruka.
YpPaBHEHHUS, HEPABEHCTBA, DJEeKTPOHHBIN
CHUCTEMBI YpaBHEHUU U 00pa3oBaTeNbHbIN
HEPABEHCTB I10 YCIIOBUIO 331a41 pecype»
Jomariaue
3aaHusl.
OcHoBHoOe o011ee
oOpa3zoBaHue.
Anrebpay, 7-9
kiacc. AO
«M3maTeabpcTBO
«IIpocsenienne
AnreOpanveckue OnepupoBaTh NOHATUIMU: 1. MaTtemaruka.
BbIpakeHus (1peod- CTeNeHb C LeJIbIM Noka3ateneM, | Anrebpa, 9 kiacce,
pa3oBaHue apuMETHYECKUA KBAIPATHBIN OI'AOY AI1O
anredpanvyecKux KOpPEHb, MHOTOUJIEH, «Akanemus
BBIPAXKCHUI, anredpaunveckast 1poob, MuHnpocsenieHus
JOTIyCTUMBbIE TOXAECTBO. BBINOIHATH Poccun»
3HAYEHUS) OCHOBHBI€ JICHCTBHUSI: BBIIIOJIHATh

pacyeTsl o Gopmyiam,
peoOpa3oBbIBaTh LIEIIbIE,
JpoOHO-paliMOHaIbHbIE
BBIP)KEHUS U BBIPKEHUS C
KOPHSIMH, PEaJIM30BbIBAThH
pa3I0KeHNUEe MHOTOWIECHA Ha
MHOYHUTEIH, B TOM YHUCIIE C
UCIIOJIb30BaHUEM (OopMYIT
Pa3HOCTH KBaJpaTOB, CyMMBI U
pa3HOCTH KyOOB, KBajipaTa
CYMMBI U Pa3HOCTH, Ky0a CyMMBI

2. lomamraue
3aIaHusl.
Maremartuka.
ONEKTPOHHBIN
00pa3oBaTeNbHbIN

pecype»
Jlomanane

3aaHusl.
OcHoBHoOe o011ee
obpazoBaHue.
Anrebpa», 7-9

kiacc. AO

" Pa3HOCTHU; HAXOJAUTH




JIONYCTUMbIE 3HAYCHUS
NEePEMEHHBIX IS IpOOHO-
palMOHANBHBIX BBIPKEHHIA,
KOpHEH.

MoienupoBaTh C NOMOILBIO
(bopMya peasbHbIE TPOLIECCH U
SIBJICHUSL

«H3narenseTBo
«IIpocsemenne»

OyHKINU
(moctpoeHnue, cBOMCTBA
M3Y4YEHHBIX (QYHKIUH;
rpaduueckoe perieHue
YpaBHEHUH U UX
CHUCTEM)

OnepupoBaTh NOHITHIMU:
byHkuus, rpaguk GyHKINH,
HyH (QYHKIUH, TIPOMEKYTKH

3HAKOIO- CTOSIHCTBA,

IPOMEKYTKH BO3pACTaHMUS,

IPOMEXYTKH yOBIBaHUS,
HauOoJbIlIee U HAUMEHbIIIee
3HaYeHUs QYHKIINU.

AHanu3upoBaTh, CPAaBHUBATH,
00cyxaTh cBOWCTBA (DYHKIIHIHA,
CTPOUTH UX I'padUKH.

OnepupoBaTh MOHATHSIMHU:
npsiMast IPOTIOPIUOHATIBHOCTb,
oOparHas MpOTNOPIUMOHATBHOCTD,
TUHEeWHas QyHKIHS,
KBaJpaTHYHas QYHKITHS,
napaboJa, rurnepoOoJa.

Hcnonb3oBath rpaduku uis
OTIpe/IeNICHUs] CBOMCTB,
MPOLIECCOB U 3aBUCUMOCTEH, JIIsI
pelleHus 3a/1a4 U3 IPyrux
yueOHBIX MPEAMETOB U PeabHOM
YKU3HU; MOJIETTUPOBATH C
MOMOIIBIO TpahUKOB pealibHbIe
MIPOLIECCHI U SIBJICHUS

Bripaxkats hopmynamu
3aBUCUMOCTHU MEXy BEIU-
YUHAMH, MOJETUPOBAThH
peabHbIE MPOIIECCHI.

1. Maremaruka.
Anrebpa, 9 knacc,
OI'AOY AI1O
«AxkageMus
MuHnpocsenieHus
Poccuny

2. JlomarrHue
3aJjaHHuS.
MaremaTuka.
DIIEKTPOHHBIN
00pa3zoBaTeNbHBIN
pecype»
Jomaraue
3aJaHHus.
OcHoBHOE 00111E€E
oOpa3zoBaHue.
Anrebpay, 7-9
knacc. AO
«M3maTeabpcTBO
«IIpocsenienne




I'eomerpus 7-9 kaacc (yriy0JieHHbI YPOBEHb)
Henun yue6HOro Kypca

['eoMerpust Kak OJMH W3 OCHOBHBIX Pa3/EJIOB HIKOJbHOW MAaTE€MaTHMKH, WUMEIOLIHI CBOEH
[ENbI0 OOECIEeUNTh WU3YUYEHUE CBOWCTB M pPa3MepoB (GUTYp, WX OTHONICHHWH W B3aHMMHOE
PacCIIOJIOKEHUE, ONMPACTCA Ha JIOTMYECKYIO0, OKA3aTeNbHYIO JIMHHIO. «MaTemMaTuky yxe 3aTem
Y4HUTh HAJ0, YTO OHA YyM B IOPSAOK NPHUBOJIUT», — IHCAI BEIUKUM PYCCKMU Yy4E€HBIM Muxaumn
BacunweBuu JIoMmoHOCOB. LIeHHOCTh M3y4YeHHsI TEOMETPUH B OCHOBHOM IIKOJIE 3AKIIOYAETCS B TOM,
9T0 OOYdYaIOUIMIiCI CMOXET HAyYUThCSl TPOBOAMTH JIOKA3aTeNIbHBIE PACCYKICHHS, CTPOUTH
JIOTUYECKHE YMO3AKJIKOUYEHUs, TI0Ka3bIBaTh UCTUHHBIC YTBEPKIAECHUS M CTPOUTh KOHTPIPUMEPHI K
JIOKHBIM, TPOBOJIUTh PACCYKIECHHS OT NPOTHBHOIO, OTJIMYaTh CBOMCTBA OT MPU3HAKOB,
dbopmynupoBaTh oOpaTHbie yTBepxkaAeHHS. Ocoboe 3HaUYeHHE OKa3aTebHas JIMHHUS UMEET s
yrayOnEHHOTO N3Y4EHUsI MaTEMaTHKU.

Bwmecte ¢ Tem He crenyer 3a0biBaTh cioBa ¢paHIry3ckoro marematuka Kana [[pemonse,
MPEAOCTEPEraBIero yUuTeis OT W3JMIIHEro (opMmain3Ma, 0COOCHHO B OTHOIICHHH OCHOBAHHM
reomeTpun: «YTO Kacaercs NEeTUKaTHOW MPOOJIeMbl BBEACHUS «aKCHOM», TO MHE KaKETCsl, 4TO Ha
MEPBBIX MOPaX HYKHO BOOOIIE M30eraTh MPOU3HOCUTH caMo 3TO ciioBO. C Ipyroi e CTOPOHBI, HE
CICAYCT YIIYCKaTb HHU O}IHOI>'I BO3MOXHOCTH OaBaTb IMPUMCEPHBI JIOTHYCCKUX SaKHIO‘IeHI/Iﬁ, KOTOPBIC
Kyaa B 60J'IBHICI>1 MEpPE, UEM HJICA aKCHUOM, SBJIAKOTCA UCTUHHBIMH U €IMHCTBCHHBIMU JIBUT'aTCJISIMU
MATEMATUUYCCKOT'O MBIIIIJICHUSD). Ba)KHO, qTO6BI YUYCHHUK, OBJ'Ia,ZIeBH_II/Iﬁ HNCKYCCTBOM pacCyXaaTb, MOT"
MIPUMEHSTHh €r0 M B OKpY)Karomieh kxu3Hu. M B 3TOM COCTOWT Ba)KHOE BOCIMTATEIHLHOE 3HAUYCHHE
M3Yy4YEHUS TEOMETPUH, TTPUCYITIEE UMEHHO OTEUYECTBEHHON MaTEMaTHYECKOH IIIKOJIE.

Bropoili mnenpio u3ydeHHs] T€OMETPUH SBISETCS HAYYUTHCS MCMOJIb30BaTh €€ B KAueCTBE
MHCTPYMEHTA MPHU PEHICHUH KaK MaTeMaTUYeCKUX, TaK U MPAKTUYECKUX 3ajay, BCTPEUAIOIINXCS B
peaIbHON JKM3HU. YUEHUK JOJDKEH HAyYMThCS ONPENCNIUTh T'€OMETPUUECKYIO (QUrypy, OMHUCATh
CIIOBAMHU YepTEX WIM PUCYHOK, HAMTU IJIOLIA/b 3€MEJbHOTO y4acTKa, pacCUUTaTh HEOOXOIUMYIO
JUIMHY ONTOBOJIOKOHHOTO Kalens wiM TpeOyemble pa3Mepbl rapaxa mis aBTOMOOWIS. DToMy
COOTBETCTBYET BTOpAsi, BHIYUCIUTEIbHAS TUHUS B U3yUEHUU T€OMETPUH B IIKOJIE, HE MEHEe BaKHasl,
yeM niepBasi. CriocoOCTBOBaTh 3TOMY MOTYT 3a/Ia4yl IPAKTUYECKOTO XapaKkTepa, MPU PacCMOTPEHHUU
KOTOpPBIX MOXXHO OOyuyaThb JeTeil CTPOUTh MAaTeMaTHYeCKHE MOJENIN PpealbHbIX >KU3HEHHBIX
CUTYaIUi, IPOBOIUTH BBIYUCIICHHS U OLIEHUBAThH aJIeKBATHOCTH MOJyYEHHOTO pe3ynbTaTta. Kpaitne
BAKHO MOMYEPKHUBATH CBSI3M T'€OMETPHHM C IPYTMMH IpeaMeTaMH, MOTHBHPOBATh HCIOJb30BaTh
OTpe/eNIeHUs] TEOMETPUUECKUX (UTYp U TMOHSATHH, AEMOHCTPUPOBATh MPUMEHEHHUE MOJy4YEHHBIX
yMeHU B (U3MKE U TEXHHUKE. DTH CBsI3U Hanboiee IpKko BUAHBI B TeMax «Bektopb», « Tpuronome-
TPUYECKHE COOTHOIECHU», «Metos koopauHat» u «Teopema ITudaropay.

Oco6eHHOCTh Kypca yriTyOJaEHHOTO H3y4eHHsI TeOMETPUN COCTOUT HE B TOM, UTO J100aBIISIETCS
00JIbIII0€ KOJMYECTBO HOBBIX TEM, & B TOM, UYTO yJall[UEeCs HE MMPOCTO 3HAKOMSATCS C ONpeeIEHHBIMU
MOHATUSAMH, a YBEPEHHO OBJIaZieBaoT UMHU. CyllecTBYIOIIME TeMbl IMporpaMMbl 0a30BOro Kypca
reOMETpUM H3y4yaloTcsi Ha Oosiee TIyOOKOM ypOBHE, a Yydamuecs HpUOOpeTaroT yMEHus,
IIOMOTAIOUINE UM YBEPEHHO NPHUMEHSTH CBOU 3HAHUS HE TOJIBKO B MAaT€MaTHKE, HO U B CMEKHBIX
npeaMeTax, Npex/e Bcero (pu3nke u nHpopMaTHKe, a TAKXKE MOJIb30BaThCs MOJTyYeHHBIMU 3HAHUSMHU
MIPU PELICHUH MPAKTUYECKUX 3aj1ay.

Mecto yueOHOro Kypca B y4eOHOM ILJIaHE

CornacHo yueOHOMY IulaHy, B 7-9 Kiaccax u3y4aercss yriyOJa€HHbIM yueOHbI Kypc



«l'eomerpus», KOTOPBIA BKJIIOYAET CICAYIOIIAE OCHOBHBIE pasnensl coaepxkanusa: «Havama
reoMeTpumn», «Ipe yronbHUKN», «OKpYyKHOCTBY, «HeTbIpEéxyroapHukn», «llogobue», «31eMeHTs
TpuroHomerpumn», «llmomanuy, a Take «Merton koopauHaT», «Bekroper», «IIpeobpasoBanus
IIJIOCKOCTH.

B y4eOHOM TulaHe Ha M3y4YeHHE Kypca T€OMETpUH Ha YriIyOJIEHHOM YpPOBHE OTBOJHUTCS 3
y4eOHBIX Yaca B HEJIEI0 B TEUCHHE KaXKJIOro roga oOydenus. Beero 3a 3 roma obydenuss — 306
9acoB.

Conepxanue yueOHOro Kypca (1o rogamM o0y4eHus)
7 kaacce
Hayana reomerpun

WcTtopurs BO3HUKHOBEHUS U pa3BUTHs reoMerpun. HauanbHble noHsTus reomerpun. Touka,
npsiMasi, OTpe3oK, Jiyd. [lonsTue 00 akcuome, TeopeMe, 10Ka3aTeabCTBE, ONPEICICHUH.

B3aumHoe pacrnosioskeHue Touek Ha npsiMoid. i3mepenue JUInHbBI 0Tpe3Ka, PACCTOSIHIE MEXTY
TOYKaMH.

[Tonymnockocte u yroa. Buasl yrimos. M3mepeHue BenwuuH yrioB. BepTukaibHbie U
cMexHble yrisl. [lapamiensHble U neprneHInKyIspHble IpsMbIe. PaccTossHUE OT TOYKH O TIPSIMOM.
buccekrpuca yria.

Jlomanas. Buael  nomanbix. JlimHa — gomaHod.  MHoroyronpHuku.  [lepumertp
MHOTOYToJIbHUKA. [IOHSTHE O BHIMYKIIBIX U HEBBIMYKJIBIX MHOTOYT OJIbHUKAX.

[lepBuuHbIE MPECTABICHUS O paBEHCTBE QUTYP, UX PACTIOIOKEHUU, CHMMETPHH.
[Ipocreitmme noctpoenus. THCTpyMEHTHI 1Sl U3BMEPEHUIN U 10 CTPOCHUH.
TpeyrojabHukun

Buiel TpeyroapsHUKOB: OCTPOYTOJIbHBIE, IPSIMOYTOJIbHBIE, TYIOYTOJIbHbIE, PABHOOEIPEHHBIE,
paBHOCTOpOHHUE. Meunana, G1ccekTpuca U BBICOTa TPEYroJIbHUKA.

PaBenctBo TpeyrosbHUKOB. [lepBblii ¥ BTOpPOW NpHU3HAKKM PAaBEHCTBA TPEYTOJHLHUKOB.
PaBHOOGeIpeHHbIE TPEYTOJIBHUKY U X cBOMCTBA. [Ipu3Hak paBHOOEpEHHOTO TpeyroibHuKa. Tperuit
MIPU3HAK PABEHCTBA TPEYTOJIbLHUKOB.

CooTHOIIEHUS MCXKAY CTOPpOHAMU M yrilaMu TpEYTrOJIbHUKA. HepaBeHCTBO TPEYroJIbHUKA.
HepaBeHCTBO O AJIMHEC JIOMaHOM.

Cummetpuunblie Gpurypsl. OCHOBHBIE CBOMCTBA 0ceBOM cuMmMmeTpuu. [IpumMepsl cummeTpuu B
OKPYXAIOIIEM MHpE.

IMapannenbHbie npsimbie. CyMMa yIjioB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSIMBIX, UCTOPUYECKHE CBEACHHUS O IMOCTynare EBkiauza v o ponu
JloGaueBCKOro B OTKPBITUM HEEBKIMJAOBOM reomerpuu. CBONCTBA M NPU3HAKU MapajlieIbHBIX
npsMbix. CymMa yriioB TpeyrosibHUKa. BHemHue yribsl TpeyroibHuka. CyMMa BHYTPEHHUX YIJIOB
MHOTOYT'OJIbHUKA U CyMMa BHEUIHUX YIJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.

IIpsaAMoyroJibHbIE TPEYTOIbHUKH

[Ipu3Haku paBeHCTBA NPSMOYTOJIBHBIX TPEYTOJbHUKOB. [lepneHIuKyassp M HaKJIOHHAS.



CBolicTBO MeMaHbl IPSMOYTOJILHOIO TPEYr0JIbHUKA, IPOBEAEHHOM K runorenyse. IIpsamoyronbHbliil
TPEYTrOJbHUK C YriioM B 30°.

Okpy:KHOCTH

[ToHATHS OKPYKHOCTH U Kpyra. DJIEMEHTbI OKPY>KHOCTH U Kpyra: LEHTp, paauyc, JuameTp,
X0pJia, X CBOMCTBA. B3anMHOE pacnosioKeHne OKpYKHOCTH U nipsiMoid. KacartenbHasa u cexymias K
okpyxHOCTH. OKpPY>KHOCTb, BIIMCaHHas B yroJi. [Ipocreifiiine mocTpoeHus: ¢ MOMOIIBIO UPKYIIS U
JIMHEHKH.

FCOMeTpH‘{eCKI/Ie MeCTa TOUYECK

[TonsiTie 0 reomerpuyeckoM MecTe ToueK. [Ipumepbl reoMeTpudecKMX MECT TOYEK Ha
IJI0CKOCTH. buccekTpuca yria u cepeilMHHbIN NepIeHANKYISp K OTPE3KY KaK F€OMETPHUECKHUE MeCTa
Touek. OnMcaHHas OKPYKHOCTb TPEYTOJIbHUKA, €€ IIeHTp. MeTo ] reoMeTpUUeCKUX MECT TOUYEK MPH
pELIeHUH T€OMETPUUECKUX 3a/1a4.

IMocTpoeHusi ¢ NOMOLIbIO HUPKYJISA U JTUHEHKH

Uctopuueckue cBenenus. OOOCHOBaHUS TNPOCTEHIIMX IOCTPOEHUM, OSTambl 3ajJaud Ha
ITOCTPOEHHUSI, PEIIEHUE 3a7]a4 Ha IOCTPOCHUE LIUPKYJIEM U JIMHEHNKOM.

8 kiace
YeTbIpEéXyroJbHUKH

[Tapannenorpamm, ero mpu3Haku U cBoicTBa. [IpsMoyroasHUK, poMO, KBaJIpaT, UX MPU3HAKU
u cBoiictBa. Tpamenus. PaBHoOenpeHnHas Tpamemnusi, e€ CBOWCTBAa W mpu3Haku. [IpsMoyroybHas
Tpaneuus. CpeHsisi IUHUS Tpaneluuu.

CpenHss NUHUS TpPEyrojibHWKA. MeToJl YABOEHHS MeIuaHbl TpeyrojibHUKA. Teopema o
MepeceyeHy MeIaH TPEyroJbHUKA.

Teopema @arneca, Teopema O HPOMNOPIUOHATILHBIX OTpe3kax. Teopema Bapunbona s
MIPOU3BOJILHOTO YETHIPEXYTOJIbHUKA.

LleHTpanbHO-CUMMETPHYHBIC (DUTYPBHI.
Ilogo0ue

[TogoGue TpeyroapHUKOB, KodpduiueHnt nomodus. [IpuzHaku momgodus TPEyroJbHUKOB.
[TpumMeHeHue Mo I00uS MPH PEIICHUH TEOMETPHUECKUX M MPAKTHUECKUX 3a/1a4.

Inomann

[Tonsitre o mnomaau. CoiicTBa momaaei reomerpuueckux ¢uryp. [Ipocreiinme Gpopmynbl
JUIS TUTOIIA/IM TPEYroJbHUKA, MapaiienorpamMma, pomba u tpaneuuu. [Inomaau nogo0HeIX Guryp.
OTHomeHne mIouaae TpeyroabHUKOB.

Teopema IIndaropa
Teopema IIudaropa. [Ipumenenne Teopemsl [Tudaropa npu pemieHnn NpakTHYECKUX 3a/1a4.
DJIeMeHThI TPUTOHOMETPUH

CuHyc, KOCHMHYC, TaHT'€HC U KOTAaHI'€HC OCTPOrO yrja MpsIMOYIOJBHOTO TpPEyroJbHHKA.
Tpuronomerpuueckue ¢ynkuun yrinoB B 30° 45° u 60° IIpomopryoHanbHble OTPE3KU B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE.



Yribl u ‘leTpréxyl"O.TIbHI/IKI/I, CBSI3AHHBIC C OKPY/KHOCTBIO

BrnucanHble ¥ LEHTpPaJIbHBIE YIVIBI, YroJI MEXKJy KacaTeJbHOM M XOPHOH. YTIIBI MEXIY
XOpJaMHU U CEeKyIMMU. BricaHHbIE U ONIMCAHHBIE OKPYKHOCTH TPEYrOJIbHUKA U YETBIPEXYTOJIbHUKU.
CpoiicTBa M TMpPU3HAKM BIMCAHHOIO YETBIPEXYrosibHUKA. B3anMmHOEe pacroliokeHue JIByX
okpyxHoctei. Kacanne okpyxxknocreid. O0mme KacaTelbHbIe K IBYM OKPY>KHOCTSIM.

9 kiaacc
Penienne TpeyroJibHUKOB

Cunyc, kocunyc, Tanresc yrios ot 0° 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
@opmyiisl npuBeneHus. Pemenne TpeyroapsHukoB. Teopema KOCHHYCOB U TeopeMa CUHYycoB. Pemre-
HHUC MPAKTUYCCKUX 3aa4 C HMCII0JIb30BAHUEM TCOPEMbI KOCMHYCOB U TCOPEMBbI CHMHYCOB. Pemenne
3a7a4 r€OMETPUYECKON ONITUKH.

Tpuronomerpuueckue Gopmynsl A IUIOMIAAM TPEYroJibHUKA, MapajieIorpaMma, pomoa,
Tpaneuu. @opmyna ['epona. @opmysa mIonmaay BEITYKIOrO YEThIPEXYTOJIbHHUKA.

Ioxo0ue TpeyroJibHUKOB

Xopapl ¥ MOAOOHBIE TPEYrOJbHUKU B OKPYXHOCTH. TeopeMa O MpOU3BENCHHH OTPE3KOB
XOpZA, TEOpeMBl O IIPOU3BEACHHHM OTPE3KOB CEKYIIHMX, TEOpeMa O KBaJpaTe KacaTeJIbHOM.
[IpuMeHeHne mpu pemeHnH reomMeTpuueckux 3anad. Teopembl UeBsl m Menenas. [lonsatue o
TOMOTETHH.

MeTtox KOOpPAUHAT

YpaBHeHHE TIPSAMON Ha IUIOCKOCTH. YTJOBOM KO3(PHUIMEHT W CBOOOJHBIA UIEH, HX
reOMETPUYECKU cMbIc. [lapannensHOCTs M TEPIEeHIMKYISIPHOCTh TPSAMBIX (Yepe3 YriioBOU
ko3 durmenT).

VYpaBHeHue OKpyxKHOCTH. HaxokIeHne mnepecedeHuld OKpPYXKHOCTEH U TMpPsAMBIX B
koopauHaTtax. dopmyna paccrosiHus OT TOukd A0 npsimoil. Ilmomans mapamnenorpamMma B
KOOpJMHATaX, MOHATHE 00 OPHEHTUPOBAHHOM IuIomiaau. llpuMeHeHue MeTola KOOPAMHAT B
MIPAKTUKO-OPUEHTUPOBAHHBIX €OMETPHUUECKUX 3a1a4ax.

BekTopbI

BeKTOpBI Ha miaockocTH. CloKeHHE W BBIYUTAHHE BCKTOPOB — IIpaBujia TPEYroJIibHUKa U
ImapajjiciorpaMmma. VYMHOXKEHHE BCKTOPA HAa 4YHCJIO. KOOpI[I/IHaTBI BCKTOPaA. CnosxeHue ¥ BEIYMTAHUE
BCKTOPOB, YMHO’KCHNEC BCKTOPA HA YHUCJIIO B KOOpJAUHATAX. HpI/IMeHeHI/Ie BCKTOPOB B (1)I/ISI/IKC, HCHTP
mMmacc.

[Tonsitne o Oasuce (Ha miIockocTh). Pasznoxenus BekTopoB Mo 0Oasucy. CkansipHoe
MIPOU3BEICHUE BEKTOPOB, T'€OMETPUUYECKUN CMBICT U BBIPQKEHHE B JIEKAPTOBBIX KOOPJMHATAX.
JIMCcTpuOYTUBHOCTD CKalsIpHOTO TMpou3BeAeHusa. CKansipHOe NpPOU3BEIEHUE U IMPOCHUPOBAHUE.
[IpuMeHeHne CKalspHOrO MPOM3BEACHHS BEKTOPOB JUIsl HAXOXKJEHUs JUIMH M YrioB. Pemienue
F€OMETPUUECKHX 3a/1a4 C TTOMOIIBIO CKAJISIPHOTO MPOU3BEACHHUS.

JITMHA OKPYKHOCTH U IJIOIIA/Ib KPYra

[IpaBunbHBIE MHOTOYTOJBHUKH. J[IMHA OKpYKHOCTH. I'pagycHas W paauaHHas mepa yria,
BBIYMCIIEHUE JUIMH YT OKpyx)HOCTel. [omans kpyra, cekropa, cermenTa. Mctopuueckue cBeAeHUs
00 U3MepeHNH JJTMHBI OKPYKHOCTH U TUIOIIAAN KPYyTa.



JABHKeHHS MII0CKOCTH

Lentpanpnas cummerpus. LlenTpanpHo-cumMmerpuunbie  ¢urypel. IloBopoT. OceBas
cumMeTpusd. PUrypsl, CHMMETPUYHBIE OTHOCUTEIIBHO HEKOTOPOU ocu. I1apaiensHslii mepeHoc.

[TonsiTre MBMOKCHHS U €To cBOMCTBa. PaBeHcTBO uryp. [IposBICHUS CHMMETPHUH B TIPUPO/IE,
KUBOIIMCH, CKYJBNTYype, apxuTekrype. Kommnosunuu nsuxkenuil (mpocreiliine npumepst). [pu-
MEHEHHE B TEOMETPUYECKUX 3a7a4ax.

IInanupyeMble npeIMeTHBIE Pe3yJbTaThl 0CBOCHHS padoyeii mporpaMmsl (1o rogam
o0yueHusi)

OcBoenne yuebHoro kypca «l'eomerpusi» Ha yriiyoJ€HHOM ypoBHE B 7—9 Kiaccax JOJIKHO
o0ecrieunBaTh JOCTIKEHHUE CIIeIYIONINX MPEAMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB.

7 Kjacce

Pacno3zHaBaTth u3yueHHBbIE TeOMETpUYECKHE (UTYPHI, ONpEAENATh WX B3aUMHOE
pacnoJjio’keHue, U300paxkaTb TeOMETpUUECKie (PUTYpHI; BBHIOJHATh YEPTEKU MO YCIOBHUIO 33JauU.
W3mepsaTe nuHEHHBIE W YIJIOBbIE BEMWYWHBL. PemaTe 3a1aun Ha BBIYMCIECHHE JIMH OTPE3KOB U
BEJINYUH YIJIOB.

JesaTe NPUKUAKY Y OLIEHKY JINHEWHBIX U YIJIOBBIX BEJIMYMH IPEIMETOB B PEAJIbHOM KU3HM,
pa3MepoB NMPUPOAHBIX 00BEKTOB. PaznuuaTe pa3mMepsl 3TUX 0OBEKTOB IO MOPSAIKY BEINYHHBI.

CTpouTh YepTeXKU K FTEOMETPUUECKUM 3a/1adaM.

Ilosb30BaThCcsl TpU3HAKAMH PABEHCTBA TPEYrOJIbHUKOB, HCIONb30BaTh TMPU3HAKH U
CBOMCTBa paBHOOEAPEHHBIX TPEYTrOJIbHUKOB MPU PEIICHUH 3a/1a4.

IIpoBoaNTH TOTHYECKHE PACCYKIEHUS C UCTIOIB30BAaHUEM I'€OMETPUUECKUX TEOPEM.

Ilosb30BaThCsl TMPU3HAKAMHU PABEHCTBA MPSMOYTOJBHBIX TPEYrOJIbHUKOB, CBONCTBOM
MEJHMaHbl, MPOBEAEHHOW K THUIOTEHY3€ MPSIMOYTOJIbHOIO TPEYroJbHUKA, B  PEIICHUU
reOMEeTPUYECKUX 3aa4.

OnpenejsaTh MapauIeIbHOCTh MPSIMBIX C TIOMOIIBIO YIJIOB, KOTOpbIe 00pazyeT ¢ HUMHU
cekymasg. Onpenenars NapauieIbHOCTh NPSMBIX C MOMOIIBI) PAaBEHCTBA PACCTOSAHMN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK APYrou MpsiMoil.

Pewmatsb 3amaun Ha KJIeTyaToil Oymare.

HpOBOL[PlTL BBIYMC/ICHUA W HaAXOJHUTh 4YHCIOBBIC U 6YKBCHHBIG 3HA4YCHHUA YIJIOB B
TCOMETPHUUCCKUX 3a/ladaX C HUCIIOJIb30BAHUCM CYMMBbI YIJIOB TPEYI'OJIbBHUKOB U MHOTI'OYT'OJIbHUKOB,
CBOMCTB YriioB, 06p8.30BaHHBIX IIpU NEepeCCUCHUU JBYX MapaJUICIbHBIX ITPAMBIX ceKymeﬁ. Pemars
MPAKTUYCCKUC 3a/Ia4Y1 Ha HAXOKIACHUC YIJIOB.

Baaners nousituem reomerpuueckoro mecta Touek (I'MT). Onpenenste GuccekTpucy yria
U CEPEIMHHBIN NEPIEHIUKYIISAP K OTPE3KY KaKk reoMeTpuyeckrne Mecra Touek. Iloap3oBaThecs noHs-
tueM I'MT npu noka3aTenbcTBe T€OMETPUUYECKUX YTBEP)KICHUHN U IIPU PELICHUU 3a/1ad.

(I)OpMyJII/II)OBaTb ONPpCACIICHUA OKPYXHOCTU U Kpyra, XOpAbl U AUAMCTpPa OKPYKHOCTH,
YBEPCHHO BJIAZICTb UX CBOMCTBaMHU. YMETh JOKa3bIBaTh U MNPUMCHATH 3TU CBOICTBa Ipu pCuICHUU
3aaay.

Baagers mMOHSITHEM OIIMCAaHHON OKOJIO TPECYroJIbHUKA OKPYXXHOCTHU, YMCTb HAXOJUTHb eé



1eHTp. Jloka3pIBaTh U UCHOJIB30BATH (PAKTHI O TOM, YTO OMCCEKTPHCHI YTIIOB TPEYroJbHHUKA IepeceKa-
I0TCA B OI[HOﬁ TOYKE, U O TOM, YTO CCPCAMHHLIC TNCPICHAUKYIIAPBI K CTOpOHaAM TPCYroOJIbHUKA
[IEPECEKAIOTCS B OHOU TOUKE.

Biagerp 1mOHATHEM KAacaTelIbHOM K OKPYKHOCTH, IIOJIb30BaTbCAd TEOPEMOU O
MEPIECHANKYJISIPHOCTH KAacaTeJIbHOM M paauyca, NPOBEIEHHOIO K TOYKE KacaHus. [loka3bIBarhb
PaBEHCTBO OTPE3KOB KacaTEIbHbBIX K OKPYKHOCTH, TPOBEAEHHBIX U3 OJTHOW TOYKH, U IPUMEHSTH 3TO
B PELICHUU T€OMETPUYECKHUX 3a/ay.

Joka3pIBaTh U NPUMEHATH IPOCTEHIINE T'€OMETPUYECKHME HEPABEHCTBA, IOHMMAaThb HX
MIPAKTUYECKUI CMBICIL.

HpOBOI[I/ITb OCHOBHBIC FCOMeTpI/I‘ICCKI/IC HOCTpOCHI/ISI C IIOMOIIIBHO IH/IpKy.]'IfI %1 J'II/IHGﬁKI/I.
8 kiace

Pacno3HaBaTh OCHOBHBIE BH/bl YETBIPEXYIOJBHUKOB, MX JJIEMEHTHI, IOJIb30BATbCA HX
CBOWMCTBAMM IIpM pEIIEHUWM TE€OMETPUYECKUX 3anad. Pa3nmuuate mNOpu3HAKM MW CBOWCTBA
napajuiesiorpaMmma, pomoa 1 IpsMOyroJibHUKa, TOKa3bIBaTh UX U YBEPEHHO MIPUMEHSTH TP PELICHUH
T€OMETPHUUYECKHX 3a/1a4.

Hcnoab30BaTh CBOWCTBA TOYKM TMEPECEUEHUS MEJAMAH TPEYroJibHUKa (IIEHTpa Macc) B
penieHnn 3a1ay.

Baagers moHsiTMeM cpelHel JUHUM TPEYrOJbHUKA W Tpamneluuu, MPUMEHSTh UX CBOMCTBa
IpU pEIIeHHHd TeoMeTpuYeckux 3anad. lcmonws3oBaTh Teopemy Danieca M TeopeMy O
MIPOMOPLUOHAIBHBIX OTPE3KaX, MPUMEHATh UX Ul PEIICHUS MPAKTUUYECKUX 3a]a4.

Pacno3HaBaTh LIEHTPaIbHO-CUMMETPUYHbIE (PUTYpPHI U HCIOJIB30BaTh X CBOWCTBA MpH
pElIeHNH 3a/1ay.

Baagers noHATHAMM 1101001 TPEYTOJIBHUKOB, KO3 PHIIHEHTa TOA00HS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJOOHBIX TPEYroJbHUKOB. MMeTh mpeicTaBieHHe O MPeoOpa3oBaHUU MOAOOHS U O
nono6ubix ¢urypax. Ilomb3oBaTbes mnpuU3HAKaMH MOAOOHMS TPEYrOJbHUKOB TIPU  PELICHUU
reoMeTpuueckux 3agad. Jloka3plBaTh M NPUMEHSATH OTHOILIEHUS MPOMNOPLUUOHAIBHOCTA B
MPSIMOYTOJIBHBIX TpeyrojbHUKax. [I[pumMeHsaTh mogo01e B MpakTUYECKUX 3a/1a4ax.

BpiBoIMTHL M HMCHOJB30BaTh MpocTediine (GopMynbl A IUIOMIAAW TPEYroJIbHHKA,
napajuienorpamMmma, pom6a u Tpamneuud. BperyucnaTe (pa3NIUYHBIMU - CIIOCOOAMM)  IJIOLIAAb
TPEYroJibHUKA U IUIOMAAN MHOTOYTOJIbHBIX (GUTYp (IIOJIB3YSACH, I/I€ HEOOXOAUMO, KaIbKyISITOPOM).
3HaTh OTHONICHHE IJIOH[aJeH MOJOOHBIX (DUTYp M MPUMEHSTH MPU pelieHuH 3anad. [IpumeHsTh
MOJIyY€HHBIC YMEHHS B MPAKTUYECKUX 3a/1adax.

IToab30BaThCs TeopeMoﬁ an)aropa JUIL pCHICHUA TCOMETPUYCCKUX U TPAKTUYICCKUX 3aaa4.
CTpOI/ITB MAaTEMaTUYCCKYHO MOJCIIb B ITPAKTHYCCKUX 3adavdaX, CAMOCTOATCIIBHO ACIIATh qepTéxc " Ha-
XOOUTh COOTBCTCTBYIOINC JIMHBI.

Baagers mnoHsiTHEM BIMCAaHHOTO M IEHTPAIBHOTO yTJIa, YIila MEX1y KacaTeJIbHON U XOPIOH,
ONMCAHHOMN M BIMCAaHHON OKPY)KHOCTH TPEYrOJIbHUKA M YETHIPEXYTOJIbHUKA, IPUMEHSTh UX CBOM-
CTBA IPU PELIEHUM 3a/a4.

HpHMeHﬂTB NOJIYYCHHBIC 3HAHUSA HA MPAKTUKEC — CTPOUTH MATCMATHYCCKUC MOACINU I
3aaa4 peanLHoﬁ JKU3HU U IPOBOJAUTHL COOTBCTCTBYIOIUEC BBIYUCICHUA C IPUMCHCHUCM HO)IO6I/IH n
TPUTOHOMCTPUN (HOJ'IB3y$ICB, rac HCOGXOI{I/IMO, KaJ'ILKYJBITOpOM).



9 kiaacc

3HaTh TpUrOHOMETpUYECKHE (DYHKIMH OCTPHIX YIJIOB, YMETh HAXOJUTh C UX IOMOUIBIO
pa3auyYHbIE  DJIEMEHTBbl  IMPSMOYTOJIBHOIO  TPEYTrOJbHMKA  («pELIEHUE  IPSIMOYTOJIbHBIX
TPEyroJibHUKOB»). HaxomuTh (C MOMOIIBIO KaTbKYISATOpA) JIUHBI U YIJIBI JUIS HETaOIMYHBIX
3HAUCHUM.

Iosab30BaThest PopMyTamMu MPUBEICHUS U OCHOBHBIM TPHUTOHOMETPUYECKHM TOKJISCTBOM
JUISl HAXOKJAEHUS COOTHOIIEHUN MEXIYy TPUTOHOMETPUUECKUMHU BETUUYMHAMH.

Joka3pIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHUHYCOB, IIPUMEHATH HUX JJI HAXOXKICHHS
Pa3IMYHBIX 3JIEMEHTOB TPEYrOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY), TPH PELLIEHUH T€OMETPUUECKIX
3ama4. [IpumeHsTh nony4eHHbIe 3HAaHUS [IPU PELICHNUHN NTPAKTUYECKUX 3a1a4.

IIpyMeHATH TPUTOHOMETPHUIO B 3aJa4axX Ha HAXOXKACHME ILIOIIAJN, BBIBOJUTH U BIIAJIETh
TPUTOHOMETPUYECKUMH (GopMyaamMHu Ui IUIOIIAJU TPEYrojbHUKA, Mapajjenorpamma, pomoa,
Tpamneuuu, BbIBOJUTh U NpUMEHATH (opmyny ['epona u ¢dopmyny Ui IUIOHMIAAM BBIITYKIOTO
YEeThIPEXYTOJIbHUKA.

HNmMmers npeacraBjieHHe 0 TOMOTETUH, IPUMEHSATH B IPAKTUYECKUX CUTYALMX.
Hcnoan3oBath Teopemsl UeBbl 1 MeHenas npy penieHuy 3a1ad.

Hcnonb3oBaTh TEOpEMbl O BIMCAHHBIX YIIAX, YIJIax MEXIY XOpJAaMu (CEeKyIIUMHU) U yIie
MEXKTy KacaTeJIbHOW U XOPAOU IIPH PEIICHUU TeOMETPHIECKHUX 3a/1a4. Jloka3bIBaTh U MPUMEHSTH Te-
OpeMBl O TIPOM3BEJICHUU OTPE3KOB XOpJ, O TPOU3BEACHHHM OTPE3KOB CEKYIIUX, O KBaapare
KacaTelIbHOM.

Baagers, mnoHATHEM KOOpAMHAT Ha IUIOCKOCTH, paboTaTh C YypaBHEHHEM MpsIMOM Ha
wiockocTu. Bnaners mousTusMU yrioBoro ko3dduiiveHta U cBOOOJHOTO WieHA, MOHHMMATh UX
reOMETPUYECKUN CMBICT U CBSI3b YIIIOBOTO KO3 (dulireHTa ¢ Bo3pacTaHueM U yObIBaHHEM JTMHEHHON
GbyHKIMM. YMeTh peliath METOJIOM KOOPAMHAT 3aJaud, CBS3aHHbIE C MapalieIbHOCTBIO H
MEePIEeHIUKYIAPHOCTBIO MPSAMBIX, IEPECEUCHUEM MPSIMBIX, HAXOKJICHHUEM TOYEK MepeceueHus.

BbiBoaMTh U BIANETh YpaBHEHHEM OKPY)KHOCTH. Mcronb30BaTh METOJ KOOPAMHAT MJIst
HAX0XJICHUS IepeceueHUil OKPYKHOCTEH U NpsaMbIX. Bianets dopMynaMu paccTosSHUS OT TOYKHU J0
NpSMOM, TUIONIAAM MapajuleliorpaMMa B KOOPIMHATAaX, MMETh IMOHSATHE 00 OpPHUEHTHPOBAHHOM
wiomaau. Ilomp30BaThCsi METOAOM KOOPAMHAT HA IJIOCKOCTH, MPUMEHSTh €ro MpHU PelIeHUuU
FEOMETPUYECKUX M TPAKTHUECKUX 3amad. [IpuMeHsATP MEeTOJI KOOpAMHAT B  MPAKTHKO-
OpPUEHTHUPOBAHHBIX TEOMETPUUYECKUX 3a/1a4ax.

Baaaerb noHsTHeM BCKTOPaA. VYMeTh CKIaabIBaTh U BEIYUTATh BCKTOPbI, YMHOXKATbh HA 4YUCJIO,
BJIAZICTh ITpaBUJIaMHW TPCYI'OJIbHUKA U IapajljiejiorpaMma. Brnanets MPAKTUYCCKUMU UHTCPHIPCTAILIN -
sAMHU  BCKTOPOB. YBepeHHo MOJIB30BAaThCA KOOpJAWHATAMU BCKTOPA. Bnaners cioxeHuem u
BBIYUTAHUCM BCKTOPOB, YMHOKCHUCM BCKTOPA HA YHUCJIIO B KOOPpAHWHATAX.

HNmery mpencraBienue o 0Oasuce (Ha TUIOCKOCTH). PackimagpiBaTh BEKTOpHI MO Oa3ucy.
PacknanpiBath BEKTOPBI CUJI C MTOMOIIBIO MPOCLIUPOBAHUS U TPUTOHOMETPUUYECKUX COOTHOILICHUIA.
[TpuMeHSTh MOTy4YeHHBIE 3HAHUS B TPOCTEHIINX (PU3UIECKHX 3a7auax.

Baagerns noHsTHEM CKaJIIPHOI'O IMMPOU3BCACHUSA BCKTOPOB, IOHUMATL €TO l"eOMeTpI/I‘-IeCKI/Iﬁ
CMBICJI W YBCPCHHO IIOJIB30BATHCA €TI0 BBIPAXKCHUCM B JCKAPTOBBIX KOOpAWHATAX. 3HaTh
,Z[I/ICTpI/I6yTI/IBHOCTL CKaJIIpHOI'0 TMPOU3BCACHUSA U C€ro CBA3b C MNPOCHHUPOBAHUCM. HpI/IMCHSITB



CKaJIIpHOC MPOU3ZBCACHHUEC BCKTOPOB IS HAXOXIACHUA MJIMH U YIJIOB. Pemiats TCOMECTPUUCCKUC

3ala4u C MOMOIIBIO CKAJIAPHOT'O ITPOU3BCACHUS. Hcnonw3oBaTh CKaJIIPpHOC MPOU3BCACHUC BEKTOPOB

B areOpanyeckux 1 (pU3nYecKux 3a1avax.

B.]'Ia)leTb NOHATUAMU HNPABUIIBHOTO MHOI'OYTI'OJIbHUKA, IAJIMHBI OKPYXHOCTH, JIMHBI AOYI'H

OKPYKHOCTHU U PaIMAHHON MEpBI yIiia, BBIYUCIATH IJIOMIA/Ib Kpyra v ero yacreil. [lonnmars cMbIci

yucia. [IpumMeHsTh NoJy4eHHbIe YMEHUSI IPU PELICHUH MPAKTUYECKUX 3aJa4. 3HATh UCTOPUYECKHE

CBEICHUS 00 U3MEPEHUH JJIMHBI OKPY>)KHOCTHU U IUIOIIAIU Kpyra.

HNmery mnpexacraBieHue o npeoOpa3oBaHUM IIOCKOCTH, O JBWXeHUsAX. Haxomuts ocw,

LIEHTPBI

CUMMETPUHU

buryp, LEHTpHI

HIOBOPOTA,

HaxXoJuThb

KOMIIO3UIIUHU

MPOCTEUIIINX

Hp606pa3OBaHHﬁ. HpI/IMeHSITI) ABWKCHUSA MJIIOCKOCTH IPHU PEIICHUN I'COMCTPUYCCKUX 3a1a4.

HpI/IMEHﬂTb MOJIYYCHHBIC 3HAHUSA HAa MMPAKTUKEC — CTPOUTHb MATCMATUYCCKUC MOJICIIN IJId

3aga4 peaanoi/’I KU3HU U TPOBOANUTE COOTBETCTBYIOIINUEC BEIYUCIICHUS C TPUMCHCHUCM HOI[O6I/I${ n

TPUTOHOMETPUUECKUX (PYHKIMH (II0JIB3YSCH, TJIe HEOOXO0AUMO, KAIbKYJISATOPOM).

TemaTnueckoe NJIaHMPoOBaHHUE Y4eOHOIr0 Kypca (1o roaam o0ydeHus )

7 kaacc (102 v)
JJIeKTPOHHbIE
Ha3Banue pa3nena OcHOBHBIE BUbI
(un¢posrbie)
(TemMbl) (4UCI0 OcHoBHOE coep:KaHue AeSITeJIbHOCTH
oOpa3oBaTe/ibHbIE
4acoB) 00y4aroImuxcs
pecypchl
Hauana Ucropus 3HaAKOMHUTBHCS C UCTOPHUEN 1. MaTtemaruka.
reoMeTpHu. BO3HUKHOBEHHUS U pa3BUTHUS TEOMETPUH, ['eomerpus, 7
IMpocreiimme Pa3BUTHUA TEOMETPUMU. IIPUMEHEHUEM I'€OMETPUU B kiacc, DI'AOY
reoMeTpuyecKue peanbHOM KU3HU. HITO «Axanemus
HavanbHble noHsTHS o "
UT'YPBI M UX OPMYJIMPOBAaTh OCHOBHBIE MHIIPOCBELICHUS
b YI: reomeTpun. Touxka, PMyJHp P m
cBoOlicTBA. MOHSATUSA, ONIPENICICHUS U Poccumn»
npsimMasi, OTPE30K, JIy.
HN3mepenue AKCUOMBI.
[TonsTHE 00 aKcHOME, 2. lomamnraue
reoMeTpru4YeCKux
Teopeme, J10Ka- Pacnio3naBath n3yueHHbIE 3a/1aHusl.
BeJIUYHUH (28 4)
3aTeJIbCTBE, reoMeTpudeckue GUrypsl, Maremaruka.
OIIpe/IeJICHNH, CBOICTBE, OIIPENENATh UX B3aUMHOE DNEeKTPOHHBIN
IIPU3HAKE. pacrosoKeHue, BHIIONHATE | 00pa30BaTeIbHbIN
YyepTEK MO YCIOBUIO 3aaUH. ecype»
Bzaumnoe p y . A peeyp
N3mepsiTh MuHEMHBIE U Jlomaniane
pacrnoJIoKEeHUE TOUEK Ha
. JIOBbIE BEJIMYHMHBI T€OMe- 3a/1aHusl.
npsimoit. Ismepenue yr o a 5
TPUYECKUX U MPAKTHUYECKUX CHOBHOE o011ee
JUIMHBI OTpE3Ka, p p P 6 m
O0OBEKTOB. oOpa3oBaHue.
pPacCcTOsTHUE MEXIY p
I'eomerpust», 7-9
TOYKaAMHU. Onpenenars «Ha a3y
pa3Mepsl peabHbIX 00BEKTOB knace. AO
2
[TonynnockocTs U yrou. POBOTS TPy GYI0 ONCHKY «M371aTebCTRO
DIEL YTIOB. ux pasmepos. Pemiars 3a1aun «IIpocaemenne
N3mepenue BenuunH P POB.
Ha BBIYUCIICHUE JIJTUH
VTJIOB. a

OTPE3KOB 1 BCIIMYUH YI'JIOB.




BepTtukanbubie u
CMEKHBIE YIJIBL.

[TapannensHble U

HPsSIMBIE.
buccekrpuca yria.

Jlomanas. Bunpl
noManbIx. JlyinHa
JIOMaHOM.
MHOrOyroJbpHUKH.
[Iepumerp
MHOT'OYT OJIbHHKA.

HEBBIITYKJIBIX MHOI'O-
YT OJIbHUKAX.

HNucTpymenTs! s
W3MEPEHUH U T10-
CTPOEHUM

NEepIEHIUKYIISIPHbIE

ITonsgrue o BBIITYKJIBIX 1

pacIoJIOKEHUE Ieo-
METPUYECKUX (QUryp.

[TpoBoaANTE KITacCUPHUKAIIHIO

" YI'JIOBBIC BCJIMYUHBI,
MPOBOAUTDH HGO6XOI(I/IMBI€

Breruncnsate nepumerpsl
npocTeriux Quryp,
nomaHsbIX. Pasnnuate

BBIITYKJIBIC U HEBBIITYKJIbIC
MHOTOYTOJIbHUKH, PaBHbIE
burypsl.
[IpoBoauTh MpocCTEMIINE

MIOCTPOEHUS U U3MEPEHHUS C
MTOMOIIBK0 HHCTPYMEHTOB

Pemare 3a/1aun Ha B3aMHOE

YIJI0B, BBIYHUCJIATDH JIMHEHHBIE

JI0Ka3aTeIbHBIE PACCYKACHUS.

Tpeyroabuuku (19

)

PaBencTBO
TPEYroJIbHUKOB.
[TepBriit 1 BTOpOIt
IIPU3HAKU PABEHCTBA
TPEYroJIbHUKOB.
PaBHOGeipeHHbIE TpEY-

TOJIBHUKHU U UX
cBoiicTBa. [Ipusnak
paBHOOEPEHHOTO
TpeyroJibHuka. Tperunii
NPU3HAK PABEHCTBA

TPEYroJbHUKOB.

Durypsl ¢ 0ceBOu
cumMmerpuen. IIpumepst
CUMMETpUU B

OKpYyKarouiemM MUpe

Menunana, 6uccekTpuca
Y BBICOTA TPEYroJIbHHUKA.

Pacno3naBaTh mapel paBHBIX
TPEYrOJbHUKOB Ha TOTOBBIX
yepTexkax v Ha KJIeTYaToOu
Oymare (c ykazaHueMm
MIPU3HAKORB).

OnpenensTh napbl paBHBIX
TPEYroJILHUKOB B FeoMe-
TPUIECKUX KOH(PUTYpaIUIX (C
yKa3aHHEM MPU3HAKOB).

BEIBOAUTE ClIeACTBUS

(paBEHCTB COOTBETCTBYIOLIUX

3JIEMEHTOB) U3 PaBEHCTBA
TPEYrOJIbHUKOB.

Hcnonb3oBaTh IIpU3HAKHU
paBC€HCTBA TPCYT'OJILHUKOB B
peiCHUU T'COMCTPUICCKUX
3aaay.

DopMynupoBaTh
oTpe/ieNeHus: OUCCEeKTPUCHI,
BBICOTBI, MEUaHBI
TPEYrOJIbHUKA; CEPEAUHHOTO
NEPIEHANKYIIApa OTPE3Ka;
[epuMeTpa TpeyrojabHUKa,

1. Maremaruka.
I'eomerpus, 7
knacc, PI'AOY
JIIO «Axanemus
MuHnpocBeneHus
Poccumny

2. lomamnraue
3a/IaHuUs.
Maremartuka.
DJIEKTPOHHBIN
00pa3zoBaTeIbHBIN

pecype»
Jlomarraue

3a/IaHMUs.
OcHoBHOE 00111EE
obpazoBaHue.
I'eomerpust», 7-9
kiacc. AO
«M3maTenscTBO
«[IpocBemienue»




OCH CUMMETpPUU (UTYPBHI.

Pacnio3naBate ¢Gurypsi c
OCEBOM CUMMETpPUEN.
Paznuuate noHsTHSA CBOMCTBA
U TIpHU3HaKa, GOpPMYIHpPOBATH
COOTBETCTBYIOIIINC
JIOTUYECKHE YTBEPKICHHUS.

Jloka3bIBaTh U IPUMEHSITh
CBOWCTBA W NIPU3HAKU
paBHOOEPEHHOTO
TPEYrOJbHUKA B PELLICHUHI
reOMETPUYECKHX 3aa4.

Crpoutb yepTexH, peraTh
3aJ1a4M C TIOMOIIBIO Ha-
XOXKJICHUS paBHBIX
TPEYrOJIbHUKOB.

Hcnonws3oBath nudpoBhIe
pecypchl AJisl IOCTPOCHUHN 1
HUCCIIEN0BAHUs CBOMCTB
H3y4aeMbIX GUTYp U
KOH(pHUTYparuit

IMapa/jieJIbHOCTD.
Cymma yriios
MHOT0YI0JIbHUKA
(15 4)

[TapannensHOCTH
npsmbix. CBOMCTBa U
IpU3HAKU

apauiCJIbHbIX ITPAMBIX.

Cymma yriioB
TpeyrojbHuka. Buemi-
HUE YTJIBI
TpeyroyibHuka. Cymma
BHYTPEHHHX YIJIOB
MHOTOYTOJIbHUKA U
BHEIITHUX YTJIOB
BBIITYKJIOTO MHOT'O-
yrOJIbHHUKA

DopmMyIUpoBaTh MOHATHE
napauIeIbHBIX IPSIMBbIX,
HAXOJUTb NMPAKTUUYECKHE

PUMEPHI.

3HAKOMUTHCS C UCTOPUEH
pa3BUTHUSA T€OMETPUHU, TISATHIM
nocrynatom EBknnna,
3HauUeHUEM paboT
JloGaueBckoro.

N3yuars cBOMCTBA yIIOB,
00pa30BaHHBIX [IPU HEpe-
CEYEHNU NapaJUIeIbHBIX
IPSIMBIX CEKYLICH.

ITpoBoIUTH TOKa3aTENbBCTBA
NapauIeIbHOCTU ABYX
IPSIMBIX C TIOMOLIBIO YIJIOB,
00pa30BaHHBIX MIPH
NEPECEUEHUH ITUX MPSAMBIX
TpeThel npsamMon. Paznuyars
CBOMCTBA U NIPU3HAKU
NapaJuIeIbHBIX IPAMBIX,




IIPUMEHSATDH UX IIPU PELICHUU
reOMETPUYECKHUX 3a/1ad.

Bpruncisate cymmy yriioB
TPEYTOJIbHUKA, CYMMY
BHYTPEHHHX YIJIOB
MHOTOYTOJIbHUKA U BHEIITHUX
YIJIOB BBITYKJIOTO
MHOTOYTOJIbHHKA.

Haxoaute uncnoBsie u
OyKBEHHBIE 3HAUEHUS YTJIOB B
FeOMETPUYECKHUX 3a/1a4ax C
WCII0JIb30BAHUEM TEOPEM O
CyYMME YIJIOB TPEYTrOJbHUKA U
MHOTOYTOJIbHHKA.

[IpuMeHATH NOTy4YEHHbIE
3HAHUS TIPU PEUICHUN
F€OMETPHUYECKHX 3a/1a4

IIpsimoyroJibHbIE
TpeyroJbHuKu (7

)

[Ipu3nHaku paBeHCTBA
IIPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB.

[lepnenaukynsip u
HaKJIOHHAsL.

CBOYICTBO MeIHaHbI
MPSMOYTOJIBHOTO
TPEYroJIbHUKA,
MPOBEAEHHON K TUIIO-
TEHY3e.

[IpssmoyronbHbII
TPEYTOJIbHUK C YIJIOM B
30°

Jloka3bIBaTh NpU3HAKH
PaBEHCTBA IPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB.

OnpenensTh mapbl paBHBIX
NPSIMOYT OJTBHBIX Tpey-
TOJIbHUKOB Ha KJIETYATON
Oymare ¥ B TEOMETPUICCKUX
KOH(pUTYypanusx (¢ yKazaHHEM
npu3HakoB). Mcnonabs3oBath
NPU3HAKKA PABEHCTBA
IPSIMOYTOJIBHBIX
TPEYroJIbHUKOB, HEPABEHCTBO
0 HAKJIOHHOU | Tep-
NCHIUKYJISIPE B PEIICHUN
TrEOMETPUIECKUX 33]1au.

Jloka3pIBaTh CBOMCTBO
MeJUaHbl IPSIMOYTOJIBHOTO
TPEYroJIbHUKA, IPOBEAEHHOU

K TUIIOTEHY3€E, U CO-
OTBETCTBYIOLIUHI IIPU3HAK;
CBOMCTBA U NIPU3HAKU
IIPSIMOYTOJIBHOTO
TpeyrojbHuKa ¢ yriaom B 30°.
[IpuMeHATH NOITy4EeHHBIE

SHAHUS TP PCHICHUN

1. MaTemaruka.
I'eomerpus, 7
knacc, PI'AOY
JIIO «Axanemus
MuHnpocBeneHus
Poccumny

2. lomamnraue
3a/IaHus.
Maremartuka.
DJIEKTPOHHBIN
00pa3zoBaTeIbHBIN
pecype»
Jlomarraue
3a/IaHus.
OcHoBHOE 0011IEE
oOpaszoBaHue.
I'eomerpusi», 7-9
kiacc. AO
«3narenbCcTBO
«[IpocBemienue»




TCOMCTPUUCCKUX 3a1a4.

Pewrarts 3agaun Ha
IIPUMEHEHHE CBOKCTB
IIPSIMOYTOJIBHOTO
TPEYroJIbHUKA.

Hcnonp30Barh nMony4eHHbIE
3a/1a4M MPU PEeLICHUU
MMPAKTUYCCKUX 3a/1a4d

I'eomerpuueckue
HepaBeHcTBA (5 4)

COOTHOIICHUS] MEXTY
CTOPOHAMH U yTJIAMHA
TPEeYroJbHUKA.

HepagenctBo
TPEYroJbHUKA.

HepaBeHnctBo 0 nmuHe
JIOMAHOM.

HepageHnctBo mexny
IEPIEHINKYIAPOM U
HAaKJIOHHOM.

PaccrosHue oT TOUkH
JI0 TIPSIMOU

BriBouTh npocreiimme
reOMETPUYECKUE HEPABEH-
CTBa, IOHUMATh UX
MIPaKTUYECKUX CMBICIL.

Hcnons3oBaTh MoKa3aHHBIE
reoOMEeTpHYECKUe Hepa-
BCHCTBA, CI/IMMeTpI/IIO B

pelIeHUY 3a1a9

1. Maremaruka.
I'eomerpus, 7
knacc, PI'AOY
HITO «Axanemus
MuHnpocsenieHus
Poccum»

2. Jlomarraue
3aJaHHS.
MaremaTuka.
DIIEKTPOHHBIN
00pazoBaTeIbHBIN
pecype»
Jomaraue
3aJaHHus.
OcHoBHOE 00111E€E
oOpaszoBaHue.
I'eometpusi», 7-9
knacc. AO
«M3maTeabpcTBO
«IIpocsenienuey

OKpyKHOCTB.
I'eomeTpuyeckue
MecTa TOYeK.
ITocTpoenus ¢
NOMOUIbI0
HHUPKYJIS U
JuHelku (18 1)

OKpyX)HOCTb, XOPJBI U

JAUaMCTPbI, UX CBOMCTBA.

Bzaumnuoe
PacIoJIOKEHUE
OKPY>KHOCTH U MPSIMOM.
Kacarenbnas u cexymas
K OKPY>XKHOCTH.

OKpyXHOCTb,
BIIMCAHHAs B YTOJl.
[Tonsatue o
F€OMETPUUECKOM MECTE
ToyekK. [Ipumepsl
F€OMETPUUECKUX MECT
TOYEK Ha IJIOCKOCTH.

DopMynUpOBaTH
OIIpeNIEeTICHUs: OKPYKHOCTH,
XOpbl, TMaMeTpa u
KacaTeJIbHON K OKPYKHOCTH.
N3yyaTh nx CBOWCTBA,
MIPU3HAKH, [IOCTPOCHUE
YEpTEKEN.

Hccnenosats, B TOM 4uCIie
UCTIOJIb3YS LIU(PPOBBIE
pECYpPCBI: OKPYKHOCT,
BITMCAHHYIO B YI'OJI; IIEHTP
OKPY>KHOCTH, BIIMICAHHOM B
yroJ1; paBEHCTBO OTPE3KOB
KacaTeJIbHBIX.

1. Maremaruka.
I'eomerpus, 7
knacc, DI'AOY
JIIO «Axagemus
MuHnpocBenieHus
Poccuny»

2. JlomarrHue
3a/1aHusl.
Maremartuka.
ONEKTPOHHBIN
00pa3oBaTeNbHBIN
pecype»
Jlomanaune
3a/1aHusl.




OnucaHHast OKpYXHOCTb
TPEYroJIbHUKA, €€
LEHTP.

Meroz reoMeTpu4eCcKux
MECT TOYEK Mpu
pelieHuu
r€OMETPUUECKUX 3a/a4.
ObocHoBaHusA
IIPOCTEUIINX IIOCTPOE-
HHUM, dTaIbI 3aJa4N Ha
MIOCTPOEHHSI, PEIlICHNE
3a/1a4 Ha [TOCTPOECHUE
LHAPKYJIEM U JIMHEUKON

OBnazieBaTh NOHATHEM
OIIMCAaHHOM OKPYKHOCTH
TPEYTrOJIbHUKA.

DopMynHMpoBaTh 3TAIbI 33144
Ha NOCTpOoeHue (MIOCTPOCHHUE,
JI0Ka3aTeNIbCTBO,
UCCJIEJIOBAHUE), TPOBOIUTH
3a/1a4M Ha ITIOCTPOEHHUE,
OCYUIIECTBJISATh OCHOBHBIE
IIOCTPOEHUS LIUPKYJIEM U
JMHENKON. 3HAKOMUTHCS C
UCTOPHUEN pa3BUTHUSA
F€OMETPHH, KIIACCUYECKUMU
3a/1a4aMHy O IOCTPOEHUU

OcHoBHOE 00111€€
obOpazoBaHue.
['eomerpust», 7-9
kiacc. AO
«M31aTenbeTBO
«IIpocBemenue»

IToBTOpEHHUE,
00001IeHHe 3HAHUI
(10 v)

[ToBTOpEHME N
000011IeHIE OCHOBHBIX
MOHSTHHA U METOIOB
Kypca 7 Kkiacca

Pemars 3a1aun,
WJUTIOCTPUPYIOIIHE CBS3U
MEXKY Pa3IMYHBIMU TEMaMK

Kypca

1. Maremaruka.
I'eometpus, 7
knacc, PI'AOY
JITO «Axanemus
MuHnpocsenieHus
Poccum»

2. lomarraue
3a/1aHuUsl.
Maremaruka.
DJEeKTPOHHBIN
00pa3zoBaTeIbHBIN
pecype»
Jomaraue
3a/IaHus.
OcHoBHOE 00111E€E
oOpaszoBaHue.
I'eomerpusi», 7-9
kiacc. AO
«M3naTenscTBO
«IIpocBemenne»

8 kaacce (102 4)

HazBanue pasgena
(Tembl) (YucJI0
4acoB)

OcHoBHOE conepkaHue

OcHOBHBIE BHbI
AeATEeJNHLHOCTH
o0yuarommxcst

DJIEeKTPOHHBIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypcbl

Yerbipéx-
YroJibHUKH (22 4)

[Tapannenorpamm,  ero
NIPU3HAKW M CBOMCTBA.

I/I306paH(aTB 1 HaXOAUThb Ha
qYCpTEeIKax LICTI;IIJéX}’TO.IIBHI/IKI/I

1. Maremaruxka.
I'eomerpus, 8




[IpsimoyronsHUK, pomO,
KBaJlpaT, UX MPU3HAKU U
CBOMCTBA. Cpennss
JUHUS ~ TPEYrOJbHUKA.
Tpanenusi.
PaBnoOenpennas

Tpaneuus, €€ CBOWCTBA U

MIPU3HAKH. [Ipsmoy-
roJjibHas Tparneuus.
Cpennsis JUHUSA
Tpaneuuu. Teopema
@®aneca. Teopema o
MPOTIOPIIUOHATBHBIX

oTpeskax. IleHTp mMacc

Ilen-

TpaJlbHO-CUMMETPUYHbIE
(burypsr

TPEYroJbHUKA.

Pa3HbIX BUJOB U UX JJIEMEHTHI.
DopMyIUPOBaThH ONIPEAEIECHUS

napajesIorpaMma,
NPSIMOYTOJIbHHKA, pomba,
KBaJlpara, Tparneuuy,
paBHOOOKOI Tparneuuu,
IIPSMOYIOJIBHOM ~ Tpaleluu.

I[OKa?;LIBaTB 1 HCIIOJIb30BAaTh
IpY PELICHUN 3a1a4 IIPU3HAKA
Y CBOICTBA MapajuiesiorpaMmma,

IPsIMOYTOJIbHHKA, pomba,
KBaJipara, Tpaneuu, paBHo0o0-
KOU Tparenuy,

IIPSIMOYTOJIBHOW Tpamenuy.

JIOKaSBIBaTI) MU UCIIOJIB30BAaTh
IpU pELICHUN 3a1a4 TEOPEMBI
daneca 51 o
MPONOPLUHUOHAIBHBIX OTPE3KAX.

PopMynHpoBaThH u
JIOKa3bIBaTh CBOICTBA TOYKHU

nepeceyeHus MeauaH
TPEYTrOJbHUKA; MOJIy4aTh
IOPEJICTaBICHUsT O  METoJe

Macc, O CBSI3M C (DUBUKOM.
DopmynTupoBaTh ONPEICIICHIE
U JIOKa3bIBaTh
IEHTPAIbHO-CUMMETPHYHBIX

buryp.

CBOMCTBA

Penrate 3a1a4u C
HCIIOJIb30BAHUEM CBOWCTB U

IIPHU3HAKOB I1apajicjiorpamMmma.

[IpoBoauTh neneHue oTpe3Ka
Ha PaBHbBIC YaCTU C MOMOIIBIO
LUPKYJIS U JIMHEHKH.

Hcnonb3oBath uuppoBsIe
pecypchl Ul MCCIEOBAaHUS
CBOMCTB u3yuyaeMbIX (uryp u
KOH(Urypanun

knacc, PI'AOY
HITO «Axanemust
MuHnpocBeneHus
Poccuny

2. lomanraue
3aaHus.
Maremartuka.
ONEeKTPOHHBIN
00pa3zoBaTeNbHBIN
pecype»
Jomarraue
3a1aHUs.
OcHoBHOE 001ICce
oOpazoBaHue.
I'eomerpusi», 7-9
kimacc. AO
«M3maTeanpcTBO
«IIpocsenienne»

IMoxo0ue (16 1)

ITopo6ue
TPEYroJIbHUKOB,
KOA(QQUIHUEHT Moa00us.
[Ipu3Haku 1o 100us

TPEYTOJIbHUKOB.

Haxoauts o00HBIE
TPEYrOJbHUKA HA TOTOBBIX
YepTexKax, yKa3bIBaTh

COOTBETCTBYIOIIUE IPU3HAKU
nonobusi. Ompenenats mnapel

1. Maremaruka.
I'eomertpus, 8
knacc, DI'AOY
JIIO «Axanemus




[Mpumenenne momobus

npu pelieHnn
MPAKTUYECKUX 3aj1a4.
Brenenue HOHSTUS
npeoOpa3zoBaHUs

momoonss ™ TMOIOOHBIX
Guryp

NOJOOHBIX TPEYrOJILHUKOB B
TreOMETPUUECKUX
KOH(UTypanusx.

PemaTte 3agaun Ha 1M0J00HBIE
TPEYrOJbHUKA C TOMOIIBIO
CaMOCTOSITEIILHOTO

IIOCTPOCHUsI  4YepTekREed U
HaXO0KICHUS IO JOOHBIX
TPEYrOJLHUKOB, C YKa3aHUEM

IPU3HAKOB MOJ00USI.

[IpoBoguTh nOKa3arenbCcTBa C
WCIIOJIb30BAHUEM  ITPU3HAKOB
noao006us.

[IpuMeHATH MIOJTy4ECHHBIE
3HaHUS TpPU PEIIEHUU Te0-
METPUYECKUX U MPAKTHYECKUX

3a7ad4.

3HAKOMHUTBCS C TIOHSTHSIMH
npeoOpazoBaHusl TOMOOUS U
MoJ00HBIX (hUTyp

MuHnpocBeneHus
Poccuny

2. lomanraue
3aJIaHUs.
MaremaTtuka.
ONEeKTPOHHBIN
00pa3zoBaTeNbHBIN
pecype»
Jomariaue
3aJjaHHs.
OcHoBHOE 0011ICe
oOpazoBaHue.
[eomerpust», 7-9
knacc. AO
«M3maTeanpcTBO
«IIpocBenienne»

Inomaan (16 1)

ITonsarue TUIOIIIAIH.
IIonaaeu
reOMETPUUECKUX (GUryp.

[Ipocteitmme  Gopmyisl

CBolicTBa

IS mIoniaanu
TPEYTrOJIbHUKA,
IapajuiejiorpaMmma,
pomMba M  TpareluH.
[lnomanu OX00HBIX
uryp

DopmyIupoBaTh CBOMCTBA
IUIOMIA N,

HarJIAOHBIA CMBICII.

BBISICHATDH ux

BreiBoauth popmysibl miomaim

napasuiesiorpamma,
TPEYrojbHUKa, Tpameluu u3
bopMyibl oI

MPSIMOYTOJIbHHUKA (KBajapaTa).

Haxomute mnnomamu ¢uryp,
M300paKEHHBIX Ha KJIETYATOH

Oymare, HCIIOJIL30BaTh
pazOueHne Ha YacTH |
JIOCTPOEHHE.

Haxoants [LIOIIA A

noJI00HBIX (uryp.

Brruncnars IJIOII AN
pa3InYHbIX MHOT'OYT'OJIBHBIX
duryp.

Pemate 3agaun Ha 1mIomanb ¢
MPAKTUYCCKUM COACPIKAHUCM

1. Maremaruka.
I'eomerpus, 8
knacc, PI'AOY
JIIO «Axanemus
MuHnpocBeneHus
Poccum»

2. lomamnraue
3a/IaHusl.
Marematuka.
DNeKTPOHHBIN
00pa3zoBaTeIIbHBIN
pecype»
Jlomarraue
3a/IaHMUs.
OcHoBHoOe o011ee
obOpazoBaHue.
['eomerpust», 7-9
kiacc. AO
«M3naTenscTBO
«[IpocBemienne»




Teopema Teopema [Mudaropa. | 3nakomutecsi ¢ ucropuedt | 1. MaTemaruka.
ITugaropa u | [Ipumenenue  Teopemsl | TEOPEMBI [Mugaropa. | 'eometpus, 8
Ha4yajaa Tpuro- | [Iudaropa npu pemenun | loka3siBath Teopemy | kinacc, DI'AOY
HomeTpum (18 u) MPAaKTUYECKUX 3a7a4. [Mudaropa. IO «Axanemus
MuHnpocBeneHus
[IponopunoHanbHbIE Jloka3biBaTh COOTHOIIICHUS P m
Poccun»
OTpPE3KU B psi- | MEXKIY TMPOMOPIHOHATBLHBIMU
MOYTOJIBHOM OTpe3KaMH B TMPSAMOYroiabHOM | 2. Jlomanraue
TPEYroJIbHUKE. TPEYroJIbHUKE ¥ IPUMEHSTh UX | 3a/1aHMUSL.
npu pemennn | MaTemaruka.
Cunyc, KOCHHYC, 5 5
reOMETPUYECKHX 3a/1a4. JIEKTPOHHBIN
TaHFEHC W KOTAHTEHC P 8 P
00pa3oBaTeNbHbII
OCTpOTO yria | Pemars 3a7a4u Ha P
pecype»
MPSIMOYTOJIHHOTO MIPUMEHEHNE TEOPEMBI
Jomarraune
TPEYroJbHUKA. [Mucaropa, B TomM wumcie c
MPAKTUIECKUM COJIEpKaHUEM SaJlaHuA.
Tpuronomerpuueckue OcHOBHOE 00TIee
30° Onpenenars OCHOBHEIC
dynkim yrios B ’ 00pa3oBaHue.
45° 11 60° TPUTOHOMETPHUUYECKUE  (PYHK-
: [eomerpust», 7-9
O  yIJla C  TIOMOIIBIO
kiacc. AO
MNPSMOYTOJIBHOTO  TPEYroJib-
«M3maTeanpcTBO
HUKA, COCTaBJIATh TaOIUIly
o «ITpocBemenue»
3HAYECHUU TPUTOHOME-
TpUYECKUX  (QYHKUMHA  JuId
OCHOBHBIX YIJIOB.
[IpumeHnATH MOJIyYE€HHBIE
3HAHUSI W YMEHUA  1pH
pelIeHnn MIPaKTUYECKUX
3az1ay.
3HAaKOMUTBCSI C  HUCTOpUEH
pa3BUTHUSL TPUTOHOMETPHUHU
Yrael ®  4ernl- | Bicanueie u | opmynupoBaTb  OCHOBHbIE | 1. MaTemaTuka.
PEXYroJIbHUKH, LEHTpaJIbHBIE YIJIbl, YTOJ | ONpeaeNeHus, cBs3aHHble cC | ['eomerpus, 8
CBSI3aHHbIE € | MeX/1y KacaTelbHOM W | yrilamMu B Kpyre (BmucaHHbli | kiacc, PIAOY
OKPY:KHOCTBIO (20 | Xopoil. VYribl MeXAy | yroj, LeHTPaIbHBINA yrod). HITO «Axanemus
q XOpJaMu M CEKYIIUMHU. MuHnpocBenieHus
) pA ym Haxonuth BHMCaHHBIE YIJIBI, p m
Bnucanneie 51 Poccun»

OTIMCAHHBIE  YETBIPEX-
yronbHUKH. CBOWCTBa U
IPU3HAKU
YETBIPEXYTOJIbHUKA.
B3aumHuoe
pacmoJioKeHue
OKPYKHOCTEH.
OKPYKHOCTEH.

KacaTCJIbHBIC K

BIITMCAaHHOTI'O

TBYX
Kacanue
Oomue

JBYM

ONMpAIOLIUecs Ha OJHY JAYTY,
BBIUUCIISATH YIJIbI C MOMOIIBIO
TEOpPEMBI O BIMCAHHBIX YIJIaXx,
TEOpEMBI O BIIMCAHHOM
YeThIPEXYTOJIbHUKE, TEOPEMbI
0 LEHTPATLHOM yrie.
HccnenoBath, B TOM 4HCIE C
MIOMOUIBIO U(PPOBBIX
pecypcoB,  BIHCAHHblE U

2. JlomanrHue
3a/1aHusl.
Maremartuka.
ONEKTPOHHBIN
00pa3oBaTeNbHBIN
pecype»
Jomamane
3a/1aHHUsl.




OKPYXHOCTSIM

OIIMCAaHHBIE  YETBIPEXYrOJIb-
HUKH, BBIBOJUTH UX CBOMCTBA
u npusHakd. Vcnosbs3oBaTth
OTH CBOMCTBA U IPU3HAKU IIPU

pelieHuu 3a1a4y

OcHoBHOE 00111ee
oOpaszoBaHue.
['eomerpust», 7-9
knacc. AO
«M31aTeabCTBO
«IIpocBemenue»

IMoBTOpEHUE,
0000IeHNe 3HAHUIA
(10 g)

[ToBTOpEHNE OCHOBHBIX
MOHATUH U
KypcoB 7 M 8 KJaccos,

METOJ0B

00001IeHrE 3HAHUI

Pemarse
WJUTIOCTPUPYIOLIHE
MEXKIY pa3IuYHbIMU TEMaMH

Kypca

3a/1a4u,
CBSI3U

1. Maremaruka.
I'eomeTtpus, 8
knacc, PI'AOY
HITO «Axanemus
MunnpocBeneHus
Poccuny

2. JlomarrHue
3aJaHHus.
Maremartuka.
DJIEKTPOHHBIN
00pa3zoBaTebHBIN
pecype»
Jomaraue
3aJaHHUs.
OcHoBHOE 00111€€E
oOpaszoBaHue.
I'eometpust», 7-9
knacc. AO
«3narenscTBO
«IIpocBemenue»

9 kaacc (102 v)

Ha3Banue pa3gena
(TemMbl) (4UCI0
4acoB)

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BHIBI
JesITeJIbHOCTH 00y4aIoIINXCs

JJIeKTPOHHBbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypcbl

Pewrenne
TPEYroJbHUKOB (22

4)

Cunyc,
TaHreHc yrios oT 0 1o
180°. OcHoBHOE
TPUTOHOMETPUUECKOE

Dopmyibl

KOCHUHYC,

TOXKACCTBO.
NIpUBCACHUA.

Pemenue
TPEyroJIbHUKOB. Teopema

DopMyIMpOBaTh ONPEAETICHUS
TPUTOHOMETPUUYECKHX
GYHKIUI TymbIX W OPAMBIX
YTJIOB.

CocTaBisaTh TaOIUITY 3HAUSCHUI
TPUTOHOMETPHUYECKHUX

(GyHKIMIA 1711 OCHOBHBIX YIJIOB
or 0 no 180°. BrBoOIUTH

1. Maremaruka.
I'eomeTtpus, 9
knacc, DI'AOY
JIIO «Axanemus
MuHnnpocBenieHus
Poccuny

2. JlomanrHue

3aJaHHA.




KOCUHYCOB U TEOpeMa | COOTHOLICHUS mexay | Maremaruka.
CHUHYCOB. TPUTOHOMETPUUECKUMHU ONEeKTPOHHBIN
Pelllerme MPAKTHIECKHX GyHKIUAMHE. 00pa3oBaTebHBIN
3a/1a4 C MCIOJIb30BaHueM | BriBoauTh IIpOCTEUIIINE pecype»
TEOpPEMbl KOCHUHYCOB U | (OpMYJIbI ~ NPUBEACHUS U3 Homarunme
TEOPEMBI CUHYCOB. FEOMETPUYECKUX Sa/aHuA.
. OcHoBHOEe o011ee
Tpuronomerpuyeckue Co0bpaKeHHU. oGpasoBanue.
dbopmynbl ans Twuiomany | BeIBOAWTE TeOpeMy KOCHHYCOB Teometpusiy, 7-9
TPEYroJbHUKA, ¥ TeopeMy  CUHYCOB  (C | gnacc. AO
napajuiesiorpamma. paanycom OIMHMCAHHOM | ([I3naTempcTBO
Dopmyna TepoHa. OKPYKHOCTH). «IIpocBerenne»
dopmyna monaay | Pemares 3amaum mo reomerpun
BBIITYKJIOTO C  MHCNOJb30BaHHE  TEOpEM
YeThIPEXYroJIbHUKA KOCHHYCOB u CUHYCOB,
HaXOJWTh PaUyC OIHCAHHOMN
OKPY>KHOCTH.
Pemate mpaktudeckue 3agaum,
CBOJSIIMECS K HaXOXXICHHUIO
Pa3IUYHBIX JJIEMEHTOB
TPEYrOJIbHUKA BeiBomnTH
TPUTOHOMETPUYECKUE
Gopmynbl I IJIOLIAAU
TPEYTrOJIbHUKA,
napayuiegorpamma,  Gopmyiny
I'epona, ¢opmyny miomanu
BBIITYKJIOTO
YETBIPEXYTOJIBHUKA.
Penrate 3a1a4u C
HCIIOJIb30BAHUEM  M3YyYCHHBIX
TEOPEM U COOTHOLICHHH.
Pemate mpakrtuueckue 3agauu
Ha HAXOXXJCHHUE IUIOLAAH C
IPUMEHEHHEM JITaHHBIX POpMYIT
ITonobue Xopasl u  mojoOHbIe | Jloka3piBaTh ~ TEOPEMBI o | 1. Maremaruka.
TpeyroJbHUKOB (12 | TpeyroabHUKH B | IPOU3BEICHUM OTPE3KOB xopx, | ['eomerpus, 9
q) okpyxHoctu. Teopema o | Teopembl 0  mpousBeneHuu | kiacc, PI'AOY
IIPOM3BENIEHUN OTPE3KOB | OTPE3KOB ceKylux, Teopemy o | IO «Axagemus
Xopz, TEOPEMBI 0 | KBagpare KacaTesbHOMU, | MUHIIpOCBELIEHUS
IIPOU3BEACHUN OTPE3KOB | TeopeMbl UeBbl 1 MeHenasl. Poccumn»

CEeKyllUX, Teopema o
KBaJpaTre KacaTeIbHOM.
IIpumeHeHue pu

HccnenoBath, B TOM 4HCIIE C
MIOMOUIBIO I (PPOBBIX
pecypcos, n3yyaemble

2. JlomarnrHue
3aJaHus.
Marematuka.




perieHuun reomMe-
TPUYECKHUX 3a]au.
Teopemsbl UYesbl u
Meunenas. Ilonsatue o
TOMOTETHH

KOH(HUTypaLuu.

[IpuMeHATh NaHHBIE TEOPEMBI
IIPU PEILIEHUH I€OMETPUIECKUX
3a/1a4.

3HAKOMHUTLCS C IIOHATHEM O
TOMOTETHH, c ero
MIPUMEHEHUEM, B TOM YHUCJE B

MPAKTUYCCKUX CUTyalusIx

ONEeKTPOHHBIN
00pa3oBaTebHBIN
pecype»
Jomarraue
3alaHusl.
OcHoBHOE o0111E€
oOpaszoBaHue.
['eomerpusi», 7-9
kiacc. AO
«W3maTeabcTBO
«IIpocsemienney

Meton
(1049)

KOOpJMHAT

VYpaBHeHHE mpsAMON Ha
IIJIOCKOCTH. Yrinoson
K03 dumeHT 71
CBOOOJHBIN  YJIeH, HX
F€OMETPUYECKHI CMBICIL
[TapannensHOCTH u
MEePIEeHIUKYISIPHOCTb

NpsIMBIX (Yepe3 YIriIoBOU

ko3 durmenT).

YpaBHEHUE OKPYKHOCTH.
Haxoxnenue
NepeceueHu i
OKPYKHOCTEH U MPSIMBIX
B KOOpJMHATAX.
®dopmyna paccTosSHUS OT

TOYKH bie) MPSAMOH.
ITnomane

napajiejorpaMmma B
KOOPJMHATAX, IIOHATHE

00 OpPUEHTUPOBAHHOM
TUTOMIA/IH.

HpI/IMeHeHI/Ie MECTOJa
KOOpAuHAaT B
IMPAKTHUYCCKU-

OPUCHTHPOBAHHBIX TI'CO-
MCTPUYICCKUX 3aavax

OcBanBarb TIOHSATHE
MPSIMOYTOJIBHOH CHCTEMBI KO-
OpJIMHAT,

KOOpJAWHAT TOYKH.

JIEKapTOBBIX

BriBoMTE ypaBHEHUS IPSAMOM
B KOOpJIMHATaX, YypPaBHEHHE

OKPY>KHOCTH.

Boimenars mMONHBIA  KBajapar
JUIS  HaxOoXJCHHUS LEHTpa U
paauyca OKPYKHOCTH IO €€
ypaBHeHU10. HaxonuTe TOYKH
nepeceyeHus IPSIMBIX u
OKPY>KHOCTEH B
PSIMOYTOJIbHOM cUCTEME

KOOpJAUHAT. PemaTe 3aJa4d Ha

HaxOXXJIEHUE PACCTOSHHUS OT
TOYKH J0 MPSAMOI.

BoiBomuth opmyny miomanu
napajuiejgorpaMmma B
KOOPJMHATAX, 3HAKOMHUTBHCS C
MOHSATHEM OPHUEHTHPOBAHHOM
IJIOLIAIH.

HpI/IMeHHTL MCTOJ KOOpAWHAT
B MMPAKTHUYCCKU-0OPU-
CHTHUPOBAHHBIX
TCOMETPUUCCKUX
HCCICI0BATh

3a1avax,
PUII0KEHUS
METO/1a KOOPAMHAT B BBIYUCIIH-
TEJIbHOM MaTeMaTHKe u
UHpOpMaTHKE.

1. Maremaruka.
I'eomerpus, 9
knacce, DI'AOY
JITO «Axanemus
MuHnpocsenieHus
Poccum»

2. lomarraue
3aaHusl.
Maremaruka.
DJEeKTPOHHBIN
00pazoBaTeIbHBIN
pecype»
Jomaraue
3aaHusl.
OcHoBHOE 00111E€E
oOpa3zoBaHue.
I'eometpusi», 7-9
kiacc. AO
«M3narenbCcTBO
«IIpocBemenue»




Hcnonb3oBats uQppoBbIC
pecypcsl Al MOCTPOEHUS M
UCCIIEJOBAaHUM.

3HAKOMHUTbCS C  HUCTOpUEH
pa3BUTHS TeOMETPHH,

HUCTOPHUEN METO1a KOOPIAMHAT

Bexrtopsr (20 u)

BekTopsl Ha IUIOCKOCTH.
CnoxeHue W BBIYUTAHUE
BEKTOPOB — IIpaBHJIa
TPEYroJIbHUKA "
rapajuieIorpaMma.

YMHOXEHHE BEKTOpa Ha
YHUCIIO. Koopaunatsl
BekTopa. ClioxkeHue u
BBIYUTAHUE  BEKTOPOB,
YMHOKEHUE BEKTOpa Ha

YHCJIO B KOOpAWHATAaX.

[IpuMeHeHne BEKTOPOB B
(usuke, IEHTp Macc.

[Tonsatue o OGasmce (Ha
MJIOCKOCTH). PaznoxeHust
BEKTOPOB 10  0aswucy.
CxkanspHoe
POU3BE/IEHNE BEKTOPOB,
FEOMETPUYECKUI CMBICI
u BBIpaKEHUE B
JIeKapTOBBIX
KOOpJMHATAX.

JucTpuOyTHBHOCTh
CKaJIIPHOTO po-

HU3BCACHUA.

CkanspHoe
POU3BEICHUE U MIPOLIH-
pOBaHUeE.

IIpumeHenue
CKaIIIPHOTO IIPOU3BEJIE-
HUS  BEKTOPOB  JIA
HaXOXXIEHUs JJIMH U
YTJIOB.

Pemenue
reOMETPUUYECKUX 3a7ad C
IIOMOIIBK0  CKaJSIPHOTO

BBouts BEKTOPBI KaK

HaIlTpaBJICHHLIC OTPE3KU,
HCCIIEN0BaTh TE€OMETPHUYECKHI
(mepemerienue) U GU3NIECKUI

(cumna) cMbICIIbI BEKTOPOB.

3HaTh OMNpeAeNeHUs] CyMMBbl U
pasHOCTH BEKTOPOB,
YMHOYXEHHUSI BEKTOpa Ha YUCIIO,

HCCICI0BATh FGOMeTpI/I‘IeCKI/Iﬁ

U (QU3NYECKHI CMBICT OTUX
orepanmid.

Pemats T€OMETPUUYECKUE
3aJJayd = C  HCIOJIb30BaHHEM
BEKTOPOB.

UccnenoBath CBSI3b BEKTOPOB €
MMOHATUSIMHA paBHO-
JIEWCTBYIOLIEH CHUII u

paBHOBECHS] CHJI, IPHUMEHATH
BEKTOpPbl K  MIpOCTeHIInUM
3aJjauaM MEXaHUKH U CTaTUKU.

PaCKJ'Ia,Z[BIBaTB BCKTOD I10 ABYM
HEKOJUIMHCAPHBIM
pacKiiaJblBaTb BCKTOPbLI CUJI C
IIOMOIIBbIO IMPOCHUPOBAHUA U

BCKTOpPam,

TPUTOHOMETPHUIECKUX
COOTHOIIECHHUH.

Onpenensarb CKaJIIPHOE
MIPOU3BEJICHUE BEKTOPOB
r€OMETPUYECKH n B
KOOp/AMHATAX, JIOKa3bIBATh
PaBHOCUJIBHOCTh OMpEEICHUIN
n TUCTPUOYTHUBHOCTD

CKaJIApHOTO IMPOU3BCACHUS.

Bbrancnare cymmy, pasHOCTh U
CKaJISIpHOE IIPOM3BEICHUE
BEKTOPOB B KOOpJMHATAaX.

1. MaTemarwuka.
['eometpus, 9
knacc, PI'AOY
HITO «Axanemust
MuHnpocsenieHus
Poccuny

2. Jlomanraue
3aJaHHS.
MaremaTtuka.
ONEeKTPOHHBIH
00pa3zoBaTeNbHBIN
pecype»
Jomaraue
3aJaHHUs.
OcHoBHOE 00111E€E
oOpa3zoBaHue.
I'eometpust», 7-9
knacc. AO
«M3maTeabpcTBO
«IIpocsenienue




MPOU3BEICHUS [IpumensTs CKAJISIPHOE
MPOU3BEACHUE JUISI  HAXOXK-
JICHUSI JJIMH U YIJIOB.
Hccnenosats CBSI3b
CKQJSIPHOTO TPOU3BEACHUSA U
OPTOTrOHAJILHOIO
MPOCIMPOBAHUS, TIPUMEHSTH B
3a/1a4ax.
Pematp T€OMETPUUYECKHUE
33a44 C TMOMOIIbI  CKa-
JIIPHOTO MPOU3BEACHUS.
Pemrats 3aJ1aun Ha
MIPaKTUYECKOE MPUMEHEHNE
CKQJIIPHOTO  TPUJIOKCHHUSI B
¢busuke (BeuncaeHue paboThl B
MEXaHHUKe)
Jlnuaa oxpyxHocTH | [TpaBunbHbIE ®dopmynuposars omnpezenenue | 1. Maremaruka.
U momaab kpyra (16 | MHOTOYrOJIbHUKH,  BbI- | IPABUIIbHBIX MHoro- | ['eomerpus, 9
q) YUCJICHUE WX DJIEMEHTOB. | YTOJBHUKOB, HaXxoauTh uX | kiacc, DI'AOY
Yucao 1Tr W JUIMHA | DJIEMEHTEL. JIIO «Axanemus
OKPYXHOCTH. JIMHA MuHnpocBenieHus
PYy# A [Tonb3oBaThCs MOHATHEM P p m
u OKPYKHOCTH. occum»
T Py# JUTHBI OKPYXHOCTH,
Pagnannas wmepa yria. .
BBEIEHHBIM C nomMoIsio | 2. Jlomamxaue
[Inomane xpyra u ero
IIPaBUJIbHBIX MHOI'OYTOJIb- | 3aJaHusl.
JJIEMEHTOB (CeKTopa U
HUKOB, OIpENeNsATh 4uCiIo J, | MaTtemaruka.
cermMeHTta). Brruncnenue .
_ | AIMHY OyTU ¥ paJIiaHHyro Mepy | DJIE€KTPOHHBIHA
NEPUMETPOB U IUIOLIAJAEH .
yria. 00pa3oBaTeIbHbII
¢buryp, BKJIFOYAKOLIUX
[IpoBoauTH nepexo ot | PEEYPS?
SIIEMEHTHI Kpyra POBOA PEXOn
. Jlomarraue
paavaHHOM Mephl yria K
. 3a/1aHusl.
rpaaycHON U HA0OOPOT.
OcHoBHOE 0011IEE
Onpenenars miomaab Kpyra. oGpazoBanue.
BriBoauTh hopMybl (8 | 'eomerpus», 7-9
rpajlycHOM M paauaHHOM Mepe) | Kiacc. AO
Uit JUIMH - OYT, Hﬂomaﬂef/’l ((I/I3I[3.TCHBCTBO
cektopoB ~ u  cermenTos. | «lIpocBereHne»

BrrauciasaTe miomaay CI0KHbIX

buryp, BKJIFOYAIOIIAX
J3JIEMCHTHI OKPY’KHOCTHU
(kpyra).

Haxomuts IJIOIIA I

pa3InYHbIX (I)I/Il“yp B 3aaadax




pEATbHOM )KU3HU

JIBro>keHust
mockoctu (10)

LenTpanbHas
cumMmerpus.  LlenTpains-
HO-CUMMETPUYHBIE
¢burypsi. [ToBopor.
OceBas CUMMETPUSL.
@urypsl, CAMMETPUYHBIE
OTHOCHUTEJILHO

HEKOTOPOM OCH.

[TapannenpHbIN
MepeHoc.

IloagTe nOBMKEHUA U
€ro CBOICTBA.

PaBenctBo ¢uryp.
[IposiBeHuss cuMMmeTpuun
B IIPHUPOJE,

CKYJIBITYPE,
apXUTEKTYpeE.

JKUBOITHCH,

Komnosummu nemxeHni
(Tpocreliie mpuMepsl).

[Ipumenenne B
reOMEeTPUUYECKUX 3a7a4ax

Paz6upats IPUMEPBHI,

WUTIOCTPUPYIOIIUE  TOHATHS
JIBU)KEHUSI, LIEHTPOB U OCEH

CUMMETPHH.

DopMynHMpoOBaTh OINPEICIICHUS
JIBUKCHHUS IUIOCKOCTH,
IIepEeHoca,

LEHTPAIBHON U

MapasuieIbHOTO
MOBOPOTA,
0CEeBOM CUMMETpPUH.
Jloka3piBaTh WX  CBOMWCTBA,
HaXOJUTh HETOABM)KHBIE

TOYKH, OC CUMMCETPHHU.

Haxomute ueHTpel u  ocH
CUMMETpU

buryp.

[IpuMeHATH

MPOCTEUIITNX

MapayieabHbINA
IIEPEHOC M CHMMETPUIO IIpHU
peuieHun
3azay.

TCOMETPHUUCCKUX

Hcnons3oBath urdpoBbie
pecypchl Uil TIOCTPOCHUH U
HUCCIEN0BAaHNUN

npeoOpa3oBaHUil MIOCKOCTH U

KOMIIO3UIIUN IBWKECHHUHN.

3HAKOMHTELCS C MPOABJICHUAMU

1. MaTtemaruka.
['eometpus, 9
knacc, PI'AOY
HITO «Axanemus
MuHnpocBeneHus
Poccuny

2. Jlomanraue
3a/1aHusl.
MaremMaTuka.
ONeKTPOHHBIN
00pazoBaTebHBIN
pecype»
Jomariaune
3a/IaHusl.
OcHoBHOE o0111Ee
oOpazoBaHue.
I'eomerpusi», 7-9
kiacc. AO
«M3maTeanpcTBO
«IIpocsenienuey

CUMMETPHH B MpUpoIe,
JKUBOTIMCH, CKYJIBITYpE,
ApPXUTEKType
[ToBTOpEHMUE, [ToBTOpenue ocHOBHBIX | CBOOOIHO onepupoBath | 1. MaTremaruka.
000011IeHHE, NOHATUH ¥ METOJOB | moHsATUAMHU: (urypa, Touka, | ['eomerpus, 9
CHUCTEeMaTH3aIHs KypcoB 7-9  Kkiaccos, | mpsMas, yroi, MHOTOYTrOJIbHUK, | kKi1acc, DI'AOY
3HaHu# (12 ) 00001IeHNE U | paBHOOEAPEHHBIH u | IO «Axkagemus
cUCTeMaTH3allys 3HaHUH | paBHOCTOPOHHUIA MuHnpocBemeHus
TPEYrOJbHUKH, npsi- | Poccun»
MOYTOJIbHBIH TPEYrOJIbHHUK, | 5 Tomamsne
MeauaHa,  OuccekTpuca U
3a/IaHusl.
BBICOTA TPEYTOJBHHKA, | p oo o ea
napasuieIorpamm, pomo, D eKTPOHHEIH
MPSIMOYTOJIbHUK, KBaJIparT, 0BpA3oBATCBHEE
Tpaneus; OKPY)KHOCTb
panenus; Pyx | pecypen»
KacaTelbHas, paBEHCTBO U

Jlomanaune




nojobue ¢buryp, Tpe-
YTOJIBHUKOB; TapauIeIbHOCTh
u MEPIICHIUKYISIPHOCTD
MPSIMBIX, yro MEXKTY
TPSIMBIMH, CUMMETPHS
OTHOCHUTEIILHO TOYKH "
NpsSMOW; JUIMHA, PACCTOSHHUE,
BEJIMYMHA  yIJIa,  IUIONIA[b,
TIEPUMETP. Hcnoinb3oBath
bopmyIIbI: nepuMerpa
IUIOMIAJI  MHOTOYTOJIHUKOB,
JUTHHBI OKPY>KHOCTH "
IomaaIu  Kpyra, o0béma
PSIMOYTOJIBHOTO

napasuiesenunesa.

CBo0Oo1HO OTIepUpPOBATH
INOHATUAMU: IpsAMOYTOJIbHasd
cucTeMa KOOpAMHAT, BEKTOD;
HCIIOJIb30BaTh OTU INIOHATHUA IJIs1
MMpEaACTaBJICHUA JaHHBbIX n
pelieHns 3a1a4, B TOM YHCIIE U3
JPYrUX y4eOHBIX IPEAMETOB.

Pemrats 3a1aun Ha TOBTOpPEHUE
OCHOBHBIX TIOHSTHH,
WJUTFOCTPAIIMIO CBS3EH MEXKIY
pa3sIMYHBIMU YaCTAMH Kypca.
Br16upars MeToa 1S perieHust
3a7a4u.

[TpumensTH MOJTyYeHHbIE
3HAHMSI B CMEKHBIX 00J1aCTAX, B
MPAKTUKO-OPHUEHTUPOBAHHBIX
3a/a4ax

3aJ]aHHuSL.
OcHoBHOE 00111Ee
obOpazoBaHue.
['eomerpust», 7-9
knacc. AO
«M31aTeabCTBO
«IIpocBemenue




BepositHocTh M cTaTHcTHKA 7-9 Kiace (Yriy0JeHHbIN YPOBEHb)
Henn u3yyenus yuedOHOro Kypca

B coBpemenHOM 1H(pPOBOM MHpE BEPOATHOCTh M CTATHCTHKA MPUOOPETAIOT BCE OOJIBIIYIO
3HAYMMOCTh KaK C TOUKH 3PEHHS MPAKTUUYECKUX MPUIIOKEHHUN, TaK U UX POJH B 00pa3oBaHHUHU, HE-
00X0IMMOM KaXJIOMy 4YeloBeKy. Bospacraer umcimo mpodeccuif, mpu OBIAJCHUH KOTOPHIMH
TpeOyeTcst Xxopomiasi 6a30Basi MOATOTOBKA B 00JIACTH BEPOSITHOCTH M CTATHCTUKH, TaKask MOJrOTOBKA
Ba)XHA VIS TIPOJIOJDKECHUST 00pa30BaHUs U IS YCIIEITHON Po(eCcCHOHaTbHON Kapbephl.

Kasxip1it yenoBek MoCcTOSTHHO MPUHUMAET PEIICHUS Ha OCHOBE MMEIOIIMXCS Y HETO JaHHBIX.
Jlyis1 000CHOBAHHOTO MPUHSTHS PEIICHUS B YCIOBUSAX HEIOCTATKA WM U30BITKA HHPOPMAIUH HE-
00X0IMMO B TOM YHCII€ XOPOIIO C(HOPMUPOBAHHOE BEPOSTHOCTHOE M CTATUCTUYECKOE MBILIUICHHUE.
NmenHo mosToMy BO3HHUKIIA HEOOX0IUMOCTH (POPMUPOBATH Y 00yUdaromuxcst PyHKIIMOHATIBHYIO I'pa-
MOTHOCTh, BKJIIOUAIOIIYI0O B ce€0sd YyMEHHWE BOCIPUHUMATh M KPUTHUYECKH aHAJIU3UPOBATH
WH(pOpMAIIHIO, TPEJICTABICHHYI0 B Pa3IUYHBIX (OpMax, MOHUMATh BEPOSTHOCTHBIM XapakTep
MHOTHX PEJbHBIX TPOILIECCOB M 3aBUCUMOCTEH, MPOU3BOJUTH MPOCTEUIIINE BEPOSTHOCTHBIC
pacU€ThI.

3HAaKOMCTBO C OCHOBHBLIMU MMpuHOUIIaMHA c60pa, aHaJIM3a W MNPEACTABJIICHUA OAaHHBIX M3
pasnmuuHbIX chep KU3HU OOIIECTBAa U TOCyIapcTBa MPHOOIIAeT 0O0yJaromMXcs K OOIMIECTBEHHBIM
nHTEepecaM. l3yueHne OCHOB KOMOWHATOPHKM pa3BUBACT HABBIKM OpraHW3anud mepedopa u
HO)IC'—IéTa quciia BapuaHTOB, B TOM YHCJIC B IMMIPUKIAJHBIX 3aaa4ax. 3HaKOMCTBO C OCHOBaMU TSOpUHn
rpadgoB co3maéT MaTeMaTHYeCKud (QyHIaMEHT s (GOPMHUPOBAHMS KOMIETEHIIMH B 00JacTh
nH(popMaTUKH U HUPPOBBIX TeXHONOTHH. [loMHMO 3TOTO, TPU U3yUEHUHU CTATUCTUKHU U BEPOSATHOCTU
o0oramarTcs MNPEICTABICHUS Y4YallMXCSi O COBPEMEHHOW KapTHHE MHpa M METoJax ero
uccienoBanus, GopMupyercs NTOHUMaHUE POJIM CTATUCTUKU KaK MCTOYHUKA COLMAIbHO 3HAUYMMOM
nH(OPMALIUY U 3aKJIaIbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIJICHUS.

B cooTBeTrcTBMM ¢ MJaHHBIMH IEISAMH B CTPYKType IIpOorpaMMbl Yy4eOHOro Kypca
«BeposTHOCTh U CTaTUCTHKA» OCHOBHOM IIKOJIBI HA YriyOJEHHOM yYpOBHE BBIJICIICHBI CIICIYIOIINE
cojiepkaTenbHOMeToIMueckue JuHuu: «lIpencraBiieHne MaHHBIX W OMHUCATENbHAs CTATUCTUKAY;
«BeposaTHOCTBY; «DJIeMeHThl KOMOMHATOpUKN»; «BBeaeHue B Teopuro rpado», «MHOXKECTBaAY,
«Jlorukay.

Copepxanne munuu «lIperncraBieHne MaHHBIX M OMHCATEIbHAs CTATHUCTHKA» CIYKUT
OCHOBOI it (hOpMHUPOBAaHMSI HABBIKOB PabOThl ¢ MHGOpPMALMEN: OT UTEHUS U UHTEpIpeTaluu
uH(popMaluy, TPEICTaBICHHON B TabauIaX, Ha [MarpaMMax u rpadukax 10 cOopa, mpeacTaBIeHUs
Y aHanmu3a JAHHBIX C HCHOJB30BAHMEM CTATUCTHUYECKUX XapPaKTEPUCTUK CPETHUX M PACCEUBAHHUS.
PaGoras ¢ nanupiMH, OOyJaronIyecs: y4arcs CUYUThIBATh U MHTEPIPETUPOBATH JTAaHHBIC, BHIIBUTATD,
apryMEeHTHPOBATh U KPUTHKOBATh MPOCTEHIIINE TUIIOTE3bI, PA3MBIILIATH HaJ (DaKTOpamu, BbI3bIBAIO-
UM U3MEHYHUBOCTh, U OIICHUBATh UX BIHUSHUE HA pacCMaTPUBAEMbIe BEJTMUUHBI U MTPOLIECCHI.

I/IHTYI/ITI/IBHOC MMpEaACTaBJICHUC ) cnyqaﬁHoﬁ HN3MCHYHUBOCTH, HUCCIICAOBAHUC
SaKOHOMepHOCTeﬁ U TEHACHIIMM CTaHOBHUTCS MOTI/IBI/IPYI-OH_Ieﬁ OCHOBOM 1A HU3YUCHUS TCOpHUU
BepOHTHOCTeﬁ. bonbiioe 3HaueHHE 34€Ch UMEHOT MPaKTUYCCKUC 3aJlaHUsI, B YACTHOCTHU OUIBITHI C
KIIaCCUYCCKUMU BCPOATHOCTHBIMU MOJCIISAMHU.

Ilonsatue BCPOATHOCTU BBOJUTCA KaK MCpa HpaBIIOHOII06I/IH CJ'Iy‘-I&fIHOl" 0 COOBITHSI. HpI/I
HU3YUCHUU KypCa 06yqa}oumec;{ 3HAKOMATCA C HpOCTGfIIJ.IPIMPI METOJaMH BBIYUCICHUA BCPOHTHOCTGIZ
B CJ'Iy‘iElfIHBIX SKCIICPUMCHTAX C PaBHOBO3MOXHBIMU 3JICMCHTAPHBIMU NCXOJaMH, BEPOATHOCTHBIMU



3aKOHaMH, MO3BOJIAIOINIMMHA CTAaBUTH U PCLIATH 0oJjiee CIIOXKHBIE 3aga4u. B KypC BXOJAT HA4YAJIbHBIC
MpEACTaBJICHHUA O CJIy‘IElfIHBIX BCJIMYMHAX U UX YHUCJIOBBIX XapaAKTCPUCTUKAX.

Taxoke B paMKax 3TOro Kypca OCYIIECTBIISETCS 3HAKOMCTBO 00YYAIOIIMXCSl ¢ MHOYKECTBAMU
Y OCHOBHBIMH OTIEPALUAMU HAJ MHO’KECTBAMH, PACCMATPUBAIOTCS IPUMEPHI IPUMEHEHUs rpadoB U
2JIEMEHTOB TEOPUH MHOXKECTB JJIs PELICHUS 33]1a4, a TAK)KE UCII0JIb30BaHUsA B IPYTHX
MaTeMaTHYECKUX Kypcax U y4eOHbIX IIPEeIMETaX.

MecTo y4eOHOro Kypca B y4eGHOM IJIaHe

CornacHo ydeOHOMY IIaHy B 7—9 Kiaccax m3ydaercsi yueOHbId Kypc «BeposTHOCTh U
CTaTUCTHKA», B KOTOPBIN BXOAAT pa3neinsl: «[IpencraBienne TaHHBIX U OMUCATENbHAS CTATUCTHKAY,
«BeposiTHOCTBY, «DneMeHThl KOMOMHATOpUKNY», «BBenenue B Teoputo rpadosy», «MHOXKECTBa» U
«JIoruka».

B yueOHOM 1ulaHe Ha M3y4eHHE JAHHOTO Kypca OTBOJAMTCS | yuyeOHBIM yac B HEJEN0 B
TEUEHHNE KaKJIOTO ToJ1a 00ydeHusl, BCero 3a Tpu roja oOyuenus — 102 yueOHBIX yaca.

Conepxanue yueOHOro kypca (1o rogaM o0yqdeHus )
7 kaacc

[IpencraBnenre AaHHBIX B BHUAE TaONMIl, AWarpaMM. 3amlojHEHUE TaONul, YTEHHE U
MIOCTPOCHHUE CTOJOMKOBBIX (CTONOUATHIX) M KPYroOBBIX AuarpaMM. UteHue rpadukoB peasbHBIX
nporeccoB. M3BiedeHne MHPOpPMaLUK U3 TUarpaMM M TaOJIUL, UCIOJIb30BaHUE U MHTEpIpeTalus
JTAHHBIX.

OnucarenpHasi CTaTUCTHKA: cpefHee apupMeTHdeckoe, MeAuaHa, pa3Max, HauOolbliee U
HauMEHbIIIee 3HAYCHUs, KBapTUIH, CpelHee TapMOHUYECKOE, CpeIHEee rapMOHMYECKOE YHCIIOBBIX
JTAHHBIX.

HpI/IMepH cnyqaﬁHoﬁ HU3MCHYUBOCTU IIpHU HUSMEPCHHUAX, B MACCOBOM IIPOU3BOJACTBE,
TCHACHIUN U CJ'Iy‘I&fIHBIG KOJ'Ie6aHI/I$I; I'pynIinpoOBKa AaHHBIX, IIPCACTABJIICHUC CHy‘I&ﬁHOﬁ
HU3MEHYUBOCTHU C IIOMOLIBIO JUAarpaMm; 4aCTOThI 3HaquHﬁ; CTaTUCTHYCCKas YCTOﬁqHBOCTB.

I'pad, BepmmnHa, pedpo. Crenens BepimHbl. Yncino pédep u cymmapHasi CTEIEHb BEPIIIHH.
[Tonsartue o cBs3HBIX Tpadax. [Tyt B rpadax. Lenu u mukisr. O6xoxa rpada (srnepos nyTh). [TonsTue
00 opueHTHpOBaHHOM rpade. Pemenne 3a1au ¢ moMoIibio rpados.

YTBep)KI[eHI/IH 1 BBICKAa3bIBaHMAI. OTpI/IHaHI/Ie YTBCPIKACHUS, YCIOBHBIC YTBCPIKICHUS,
O6paTHI>IC U PAaBHOCUJIbBHBIC YTBCPIKACHUA, HeO6XOI[I/IMI>IC U AO0CTAaTOYHBIC YCIIOBU, CBOMCTBA M
IIPpU3HAKHU. HpOTI/IBOHOJIO)KHBIe YTBCPIKACHUA, NOKA3ATCIBCTBA OT IIPOTUBHOTO.

CriydaliHplii 3KCIIEPUMEHT (OMBIT) W ClydaiiHoe coObiTHe. BeposTHOCTh M dacToTa
CIIy4aiHOTO COOBITHS. POJIb MAJIOBEPOSITHBIX M MMPAKTUYECKH JJOCTOBEPHBIX COOBITHI B TIPUPOJIC U B
oO1ecTBe.

8 kiacce

MHo0x€ecTBO U MOAMHOXKECTBO. [IprMepsl MHOXKECTB B OKpyXkatroieM Mupe. Ilepeceuenne u
oObeTMHeHne MHOKECTB. Jluarpammel Ditnepa. UnucnoBbsle MHOKECTBA. [IpuMepsl MHOXKECTB U3 Kyp-
coB anreOpbl U reomeTrpuu. Ilepeuncienne 1eMEeHTOB MHOXKECTB C IMOMOIIbIO OPraHU30BAaHHOTO
nepebopa 1 npaBuiIa yMHOKeHHs. PopMylia BKITIOUEHUS -UCKITIOYSHHUS.

3neMeHTapHHe COOBITHSL. BCpO}ITHOCTI/I cnyqaﬁme coObITHi. ONBITHI € PAaBHOBO3MOKHBIMU



3JIEMEHTAPHBIMU COObITUAMU. CiTydailHbIN BBIOOD.

W3mepenue paccenBaHMsl 4YHMCIOBOrO MaccuBa. Jlucmepcuss M CTaHIapTHOE OTKJIOHEHHE
9qHCcI0BOTr0 Habopa. CBOWCTBA AUCIIEPCUU M CTAHAAPTHOTO OTKJIOHEHHUs. [luarpaMmbl paccenBaHuUs
JBYX HaOI0JaeMbIX BelW4HH. JInHEHAs CBSA3b HA TUarpaMMe pacCerBaHMUA.

HepeBo. [epeBo cimyuaitHoro skcriepuMenTta. CBOMCTBaA JI€PEBBHEB: €IUHCTBEHHOCTh MYTH,
CBSI3b MEXIY YHCIOM BepliuH U yuciom peoep. Ilonstue o rurockux rpadax. Pemienne 3amgad c
IIOMOIIBIO JIEPEBHEB.

Jlornueckue coro3bl «M» u «MJIN». CBsi3b MEXKTY JIOTHYECKUMHU COFO3aMH U OTIEPAIIUSIMU HAJl
MHOXecTBaMHU. M crop30BaHNne TOTHYECKUX COI030B B aliredpe.

CnyyaiiHble COOBITHSI Kak MHOXKECTBA 3JEMEHTapHbIX coObITui. IIpoTHBOMOIOKHBIE
coObITHs. Onepanuu Haj coObITHAMU. DOpMyIia CI0KEHUS BEPOSATHOCTEH.

[IpaBuii0 yMHOXEHUSI BEPOSITHOCTENU. Y CIIOBHAs BEPOATHOCTD. lIpencraBiienne ciay4aitHOTO
JKCIIEpUMEHTA B BUjE nepeBa. HezaBucumMbie COOBITHSI.

9 kJjacc

Kom06unartopHoe npaBuio ymHokeHus. [lepecranoBku u ¢akropuan. Yucno coueTaHuit u
TpeyronbHuKk Ilackama. CpoiictBa uumcen coderanuil. buHom Herorona. Pemenwne 3amau ¢
MCI0JIb30BAHNEM KOMOMHATOPUKH.

I'eomeTrpuueckas BeposTHOCTh. CiydaliHbIN BBIOOp TOUYKM M3 (UTYPHI Ha TUIOCKOCTH, W3
OTpe3Ka, U3 Iyrd OKPYKHOCTH.

UcnwiTanua. Yenex u Heynaya. Cepusi UCIIbITaHHM 10 TiepBoro ycrnexa. Cepusi UCIbITAaHUN
bepnymnnu. BepositHocTH coObITHIA B cepun ucnibiTanuii beprymnu. CirydaitHbIii BEIOOP U3 KOHEYHOTO
MHO>KECTBA.

CnyvaliHasi BEIMYMHA W paclpelerieHue BepoATHOCTeH. [IpuMepbl CiiydallHBbIX BEJIWYHH.
Baxxubie pacnpesienieHuss — 4ucio HOMBITOK B CEPUU UCIIBITAHUH /10 TIEPBOTO YCIeXa U YUCIO ycIie-
XOB B cepuH UcnbITanuii bepuymu (reomerpuyeckoe 1 OMHOMHUAIILHOE pacipe/esieHus).

MaremaTruuecKkoe OKUJIaHUE CIy4ailHON BeauYuHbl. DU3NUECKUM CMBICIT MAaTEMATHYECKOTO
oxxunanus. [Ipumepsl MCIOIB30BaHUS MAaTEeMaTHUECKOro OXKHAaHus. Jlucrmepcust U CTaHIapTHOE
OTKJIOHEHHE CIIydalHOW BeauuuHbl. CBOMCTBA MaTEMaTHYECKOTO OXHUAAHMS U JUCHEPCHM.
Matematuueckoe OXKUAaHUE U AUCTIEPCHUS H3YYEHHBIX PACIPEICICHUN.

HepaBeHCTBO YeOrImieBa. 3akoH O0JbIIMX YKced. MaTeMaTHYeCKHEe OCHOBAHUS HU3MCPCHUA
BepOHTHOCTCﬁ. Posip ¥ 3HaueHHEe 3aKOHA OOJIBIIMX YHCET B HAyKe, B IIPUPOAC U O6H.[€CTBC, B TOM
YHUCJIC B COMHUOJIOTMYCCKUX O6CJ'I€I[OB8.HI/I$IX " B UBMCPCHUAX.

IInanupyemsble pe3yJbTaThl 0CBOCHHS padoyeii MporpaMMsbl Kypca

Hpe,[[MeTHLIC pe3yibTaThl OCBOCHHA KypCa ((BCpOfITHOCTL 1 CTAaTUCTHUKA» Ha yTJ'IY6J'IéHHOM
YPOBHC B 7—9 xmaccax XapaKTCPU3YIOTCs CICAYHOIIUMHU YMCHUSIMU.

7 KJ1ace

e Yyurath I/IH(bOpMaI_[I/IIO, MNPpEACTABJIICHHYIO B Ta6J'II/ILIaX, Ha AuarpaMmax; MnpcaCTaBJIAThb
JaHHBIC B BUJIC Ta6J'II/II_[, CTPOUTH CTOJIOMKOBBIC (CTOJ'I6‘1I&TLI€) 1 KPYI'OBBIC IUarpaMMmal 110
MacCHBaM 3HaYCHUI.



e OmnuchiBaTh U HHTEPIPETHUPOBATh PEAbHBIE UUCIIOBBIE JAHHBIC, IPEJICTaBICHHbBIE B
TabaMIax, Ha JUarpaMMax, rpapukax.

e lcmonp30BaTh JJi1 OIMMCaHHA JAHHBIX CTATUCTUYCCKUC XApPAKTCPUCTHUKU: CPCIAHCC
apI/I(bMeTI/I‘-IeCKOC, MEHuaHa, HanOOJIbIICC M HAUMEHBIIICE 3HA4YCHUS, padMax, KBaApTHUIIN.

e lImeTs npencraBieHne O JJOTHYECKUX YTBEPKACHHUIX U BBICKa3bIBAHUSX, YMETh CTPOUTH
OTpHIIaHus, POPMYITUPOBATH YCIOBHBIC YTBEPKIACHUS IIPH PEIICHUH 3a/]1a4, B TOM YHCIIe
U3 IPYruX y9eOHBIX KYpCOB, UMETh MPEJICTaBICHHE O TEOPEMaxX-CBOMCTBAX U TeOpeMax-
MIPU3HAKaX, 0 HEOOXOJMMBIX M JTOCTATOYHBIX YCJIOBMSIX, O METOJE JOKAa3aTeJbCTBA OT
MIPOTUBHOTO.

e lmeTp mnpencraBieHHE O CIy4YalHOW W3MEHYMBOCTH Ha MpPHUMEpPAX pEe3yJIbTATOB
U3MEpeHul, IeH, (PU3NYECKHX BEIUYMH, aHTPONOMETPUYECKUX JAHHBIX; HMETh
MIPEACTABJICHUE O CTATUCTUYECKOW YCTOMYNBOCTH.

e lcmomnp30BaTh I OIIMCaHUA JaHHBIX YaCTOThbI 3Ha‘~IeHI/H71, TpynnupoBaTb JaHHBIC,
CTPOUTH THCTOTrpaMMBbI I'PYHIIUPOBAHHBIX JaHHBIX.

e lcnonn3oBarh Tpadbl Ul PEMICHHUS 331ad, UMETh MPECTaBICHHE O TEPMHHAX TEOPUHU
rpadoB: BepimHa, pedbpo, 1emnb, UK, MyTh B rpade, UMETh MpeacTaBiIecHue 00 00xo/ae
rpada u 00 opueHTHpPOBaHHBIX rpadax.

8 kiace

o OnepupoBaTh MOHATUSMU MHOKECTBA, MOJMHOKECTBA; BBINOJHATH OMEpPallUU Hal
MHO>KECTBAMU: 00bETUHEHHE, TEPECCUCHHUE; EPEUUCIIATh 3JIEMEHThI MHOKECTB C UCIOJIb30BaHUEM
OpraHU30BaHHOTO Nepedopa 1 KOMOMHATOPHOTO MIPABHIIa YMHOKEHHSL.

. Haxomuth BepOSTHOCTH CIy4aliHBIX COOBITHM B CIy4alHBIX OTBITAX, 3HAs
BEPOSITHOCTH JJIEMEHTAapHBIX COOBITUH, B TOM YHCIE B OMNbITaX C PABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH, UMETh MOHATHE O CIIy4aifHOM BbIOOpE.

° OnuceiBaTh JAaHHBIC C ITIOMOIIBIO CPECAHUX 3HAUCHUHU U MCP paCCCUBaHUA (,I[I/ICHepCI/IH
" CTaHJAapPpTHOC OTKJ'IOHCHI/IG). VYmern CTPOUTH M UHTCPIPETUPOBATE AUArpaMMbl paCCCUBaHUsA, UMCTh
MMpECACTABICHUE O CBA3U MCKIY Ha6J'IIO,Z[aeMBIMI/I BCJIIMYHNHaAMU.

° Nmets npeaACTaBJICHHUC O ACPCBC, O BCpHIMHAX H pe6pax JACpeBa, HCIIOJIb30BAHHUU
JACPCBLCB IIPpU PCHICHUH 3a/la4 B TCOPUU BepOHTHOCTeﬁ, B Ipyrux y‘le6HLIX MaTEMaTUYICCKUX KypcCax
" 3a1a4 U3 Jpyrux y‘IC6HHX MpeaAMCTOB.

o OmnepupoBaTh IOHATHEM COOBITHS KaK MHOXECTBAa JJIEMEHTApPHBIX COOBITUH
CIIy4alfHOTO OTIbITA, BBIMOJIHATH ONEPALMKM HaJ| COOBITHSAMH, HCIIOJIb30BaTh NMPH PEIICHUH 3a/ad
JMarpaMMsbl Disiepa, YMCIOBYIO MPSMYI0, IPUMEHATH (hOPMYITY CIIOKEHUS! BEPOSITHOCTEH.

° [Tonb30BaThcs TPAaBUIIOM YMHOXKEHUS BEPOSTHOCTEH, HCIIOJIb30BaTh JEPEBO IS
MPEJCTABICHHS CIIYYaHOTO OMBITA MPH pelieHuH 3aaa4. OnepupoBaTh MOHATHEM HE3aBUCHUMOCTHU
COOBITHH.

9 kJjacc

L4 ITonp30BaThCs KOMGI/IHaTOpHBIM paBUJIOM  YMHOXKCHHA, HaxoJuTb quCJI0
MEepeCTaHOBOK, YUCIIO CO‘ICT&HHIZ, IMOJIb30BAaThCA TPCYTOJIbHUKOM ITackans Ipu pelICHUU 3a/ia4v, B
TOM 4YHUCJIC HA BBIYHMCJICHUC BCpOHTHOCTGfI COOBITHI.



o Hcnonp30Barh IOHATHE TI'E€OMETPUYECKONW BEPOSTHOCTH, HAXOAWTh BEPOATHOCTHU
COOBITUH B ONBITAX, CBA3aHHBIX CO CIyYaHBIM BBIOOPOM TOYEK M3 IUIOCKOW (DUTYpHI, OTpe3Ka,
JUIMHBI OKPYKHOCTH.

. HaxomuTth BepoOSTHOCTH COOBITHH B ONBITAX, CBS3aHHBIX C HUCHBITAHUSIMU [0
JOCTHKEHMS IIEPBOTO YCIIEXa, B CEPUSIX UCIIBITAHUN bepHyiuiu.

. Nmets npeacTaBieHue 0 CaydyalHbIX BEJIMYMHAX U OITO3HABATh CIIy4alHbIC BEJIMYHUHbI
B SIBJICHUSX OKPYKAIOLIEro MUPA, ONIEPUPOBATH MIOHATHEM «PACIPEIEICHUE BEPOSATHOCTEN». Y METh
CTPOUTH PACIPEAEICHUs BEPOATHOCTEN 3HAYCHUN CIIy4aliHBbIX BEJIMYMH B U3YYECHHBIX OIIBITAX.

° HaxomuTe maTeMaTtndeckoe OXUJAHWE WU JUCHEPCHI0 CIYYalHOW BEIMYUHBI IO
pacnpeieeHuI0, TPUMEHSITh YUCIOBbIE XapAKTEPUCTHUKNA U3YUYEHHBIX PACIIPEAEICHUN MPU PEIICHUN
3aad4.

° Nmets MMpeaACTaBJICHUEC O 3aKOHC CJ'Iy‘-I&fIHI:IX YHCCJI KaK O IPOABICHUN
3aKOHOMEPHOCTH B CIIy4aiiHON M3MEHYMBOCTH, TOHUMATh MaTeMaTHIeCKoe 000CHOBaHUE OJIM30CTH
9aCTOTHI U BEPOSTHOCTH COOBITHS. FIMETh MpecTaBIeHHE O POJIH 3aKOHA OOJIBIITMX YUCEIT B
MpUpo/ie U OOLIECTBE.

TemaTnueckoe NJaHNpPoOBaHHe Y4eOHOT0 Kypca (10 roaaM o0ydeHusl)

7 kaacc (34 v)
JJIeKTPOHHBbIE
Ha3zBanue pa3nena
OcHOBHBIE BU/IbI (undgposbie)
(TeMbl) (UnCI0 OcHOBHOE colep:KaHue
JNesiTeJIbHOCTH o0y4darouuxcsi | odpa3oBarejbHbIe
4acoB)
pecypchbl
IIpencraBienune [IpencraBnenue nanHbIx | OCcBanBaTh crocoObl | MaTemaTuka.
JaHHBIX (4 1) B BUJIE TabNul, | IPeICTaBICHUS cratuctuye- | BepostHOCTh u
JTUarpaMm. CKMX JaHHBIX M YHCJIOBBIX | CTATUCTHKA, 7
MAacCHBOB C ITOMOIIBIO TaOJHI] ¥ | KJ1acc, OI'AOY
3anoJiHeHHE Ta0IMII,

nuarpamMm ¢ ucnoib3oBanueM | JIIIO  «Akanemus
YTEHUE U TIOCTPOEHUE

AKTYaJIbHBIX U BAXKHBIX JaHHbBIX MHHHpOCBeH_[eHI/IH

CTOJIOMKOBBIX
emorpaduieckue aHusle, | Poccum»
(cToJIOUATHIX) u (a padp A ’
MIPOU3BOJICTBO IPOAYKLIUU
KPYTOBBIX IUArpaMM. p A POALyKIHH,
OOILIIECTBEHHBIE W MPUPOJIHBIC
Yrenue rpagukoB SABJCHNS).
peajbHBIX  MPOLECCOB. 5
N3yuatb MeToasl paboThl €
N3Bneuenne yi L P
TaOJIMYHBIMU U TpaduyecKUMHU
UHpOpMaLun u3

NpPEJCTABICHUAMU JIaHHBIX C
MOMOIIBIO ITU(PPOBBIX PECYPCOB
B X0/I€ IPAKTUYECKUX padoT

AuarpaMmm U Ta6J'II/II_I,
HCIIOJIb30BAHUC u
HUHTCpHIpCTAllUsd JaHHBIX.

[IpakTuyeckas pabora

OnucarejabHas OnucarenbHas OcBauBaTh MOHSTHS: YHCIOBOM | Maremaruka.




craTucTuka (8 v) CTaTUCTHUKA: cpeanee | maccuB (Habop), Mepa IeHTpa, B | BeposTHOCTD u
apudmernueckoe, TOM yuciie CpEJHEE | CTATUCTHUKA, 7
MeJhaHa, pa3Max, | apupMeTuIecKoe, MeJraHa, | Kjacc, OI'AOY
HauOoJbIICe U | 4acTOTa 3HAYCHUS A0  «Axkanemus
HAaMMEHbIIIEe 3HAYCHHUS, MuHnrnipocBenieHus

OnuceiBaTh  CTATUCTUYECKUE
KBapTUIIH, cpennee Poccun»
JTaHHBIE C IOMOILIBIO CPETHETO
rapMOHHUYECKOE, Cpe/IHEE
apu(PMETHYECKOTO W MEIHAHBI.
TapMOHHYECKOE
Pewats 3anaun.
YUCJIOBBIX JAHHBIX.
H3ydars cBoiiCTBa CpeAHUX, B
[IpakTnueckas pabora
TOM  4YHClI€ C  TIOMOIIbIO
U(POBBIX PECYpPCOB, B XOJI€
MPAKTHYECKUX padoT.
OcBauBath TTOHSTHS:
HauOoJiplllee W HaWMCHBIIIEE
3HAUEHUsl YMCIOBOTO MAacCHUBa,
pa3max, KBapTHJIb.
Pemare 3amaum  Ha  BBIOOD
crocoba OmMMCaHMUsI MAacCHUBOB B
COOTBETCTBUU C  MIPUPOJIOH
JTAHHBIX u LEeIIMU
UCCJIEeI0BaHus, B TOM 4YHCIIE B
X0/J1e TPAaKTUUECKON paboThI

Cayuaiinas [Ipumeprsr  ciywaitHO# | OnMCBIBaTh JAHHBIE C MOMOINIBIO | Maremaruka.

U3MEHYHUBOCTH (5 4) | ©3BMEHYMBOCTHU IIpU | TPYNIIUPOBKH, cTpoutsb | BepostHOCTH u
U3MEPEHUSX, B MACCOBOM | THCTOIPAMMBI, BBIJIBUTATh | CTATUCTHKA, 7
MIPOU3BOJICTBE; MPOCTEUIIINE TUTIOTE3HI. KJ1acc, OI'AOY
TEHJEHUUHU U CIy4ailHble 10 «Akanemus

JICHIL yi OcBauBaTh rpaduyeckue A A

Kose0aHus; MuHnpocsenieHus
IIPE/ICTABICHNUS] PA3HBIX BHJIOB

CPYNIIMPOBKA  JAHHBIX, oo Poccun»
CIy4yailHO W3MEHYMBOCTH, B

IIpPE/ICTaBIICHUE

o TOM  4YHC]IE C  TOMOUIBIO

Clly4aitHO# W3MEH-
U(GPOBBIX PECypcoB, B XOE

YUBOCTU C IOMOILBIO .
MPAKTHYECKON pabOThI

JarpaMm; YacTOTbI

3HAYCHUI;

CTaTUCTUYECKas

YCTOMYUBOCTb.

[IpakTuueckas pabora

Beenenne B Teopuro | I'pad, BepmunHa, pebpo. | OcBauBaTh mnoHATHS:  rpad, | MaremaTuka.

rpagos (4 4) Crenenb BEpIIMHEI. | BEpIIMHEI U pEéOpa rpada, | BeposTHOCTH u
Yucno pEdep U | CTEeTeHb, MyTh B Tpade, Ienu U | CTATUCTHKA, 7
cymMMapHast CTEIeHb | IIUKJIbI, yTh B Tpade, MIOCKUH | Kiacc, OI'AOY
BEPILHH. rpag, CBSI3HBIN rpag, | A0 «Axanemus




[lonsiTue 0O  CBS3HBIX | OPHEHTUPOBAHHBIH Ipad. MuHnpocsenieHus
rpadax. [Tyt B rpadax. PemaTh 3ajauM  Ha  TOHCK Poccuny»
Henu u nwmkiasl. O0X0J | CyMMBI  CTENEHEH  BEpIIUH
rpada (3iIepoB myTh). rpada, Ha mouck o6xomaa rpada,
TMomsime oG | Ha MoHCK myTei B rpadax.
OPUEHTHUPOBAHHOM Ucnonw3oBare  rpadpl  mpu
rpade. Pemenue 3amaq ¢ | pemeHUH 3amad M3 aireOpsl,
OMOIIBIO TpadoB rEOMETPUH, TEOPHUU
BEPOSITHOCTEM, IpYrux
MpeAMETOB
Jloruka (3 1) YTBepxaeHus n | U3yuate Buabl yrBepxkaeHUN U | MatemaTuka.
BBICKA3bIBAHUS. OT- | BBICKa3bIBAHUH. OcBauBath | BepostHocTh u
pULIaHUE YTBEPXKICHUS, | CIIOCOOBI MOCTPOCHUSI YCIOBHBIX | CTATUCTHKA, 7
YCIIOBHBIE€ YTBEP)KJICHUS, | YTBEP)KICHUHN, JOKa3aTEIbHBIX | KJacc, Or'AOY
oOpaTHbIE U paBHOCUIIb- | paccyxaeHuit, dopmymuposku | A0 «Axanemus
HbIE YTBEPXKJICHHUS; | TEOPEM, BBIpaXaronmx | MUHIPOCBEIEHUS
HEO0O0X0UMBbIE Y | CBOWMCTBA W TpHU3HAKH, METOIbI | Poccum»
JIOCTAaTOYHBIE  YCJIOBHS, | MATEMATHYECKUX
CBOWCTBA U MPU3HAKHU. JI0Ka3aTelIbCTB
[IpoTuBOMOJIOKHBIE
YTBEPKJICHHUS,
JI0Ka3aTesIbCTBa oT
MIPOTUBHOTO
BepositHOCTB CnyuaiiHbiii OcBauBaTh noHsATus: | Maremaruka.
yacrora SKCIIEPUMEHT (OMbIT) U | CIydaliHBIM ONBIT M ciay4aiiHoe | BeposiTHOCTB u
CJIy4aiiHOr o ciydaifHoe cOObITHE. coObITHE, MAaJOBEPOSITHOE U | CTAaTUCTHKA, 7
coObITHS (5 4) B IIPAKTUYECKH JIOCTOBEPHOE | KJIacc, OI'AOY
€pOSITHOCTh U 4acTOTa
CITY4AHHOTO COBBITHSL COOBITHE. JIIO  «Axagemus
MuHnpocBenieHus
Ponp manoBeposiTHBIX U Usyyare SHATUMOCTR P
MaJOBEPOSITHBIX  COOBITHI B ocen

MPaKTUYECKH
JIOCTOBEPHBIX COOBITUI B
IPUPOJIE U B OOIIECTBE.

[IpakTuyeckas pabora

npupose W oOliectBe Ha
BaXXHBIX TMpuMepax (aBapuu,
HECYaCTHBIC CIIy4ad, 3alluTa
NepCoHANbHON  UH(pOpMAIUH,
nepeaava JaHHbBIX).

N3ydaTe pOab KIACCHYECKUX
BEPOSITHOCTHBIX Moieen
(MOHeTa, urpanbHas KOCTb) B
TEOPUU BEPOATHOCTEH.

Habnronate u u3y4arh 4acTtoTy
coOBITHI B IPOCTBIX
9KCIEPUMEHTAX, B TOM YHUCIE C




MOMOIIBIO ITU(POBEIX PECYPCOB

O060061enne, [IpencraBnenue nanubix. | [loBropsTh  u3ydeHHoe  u | Maremaruka.
KOHTPOJIB (5 1) OnucarenpHas BBICTPauBaTh CUCTEMY 3HaHUU. | BeposTHOCTH 51
CTaTUCTHUKA. CTaTUCTHKA, 7
Pematp 3aJ1a4n Ha
KJjacc, OI'AOY
BepostHocts MPEACTABICHUE ¢  OINHCAHUE
o JAIIO  «Axanemust
CIIy9aifHOTO COOBITHS. JAHHBIX C TOMOIIBIO U3yYEHHBIX
MunnpocBeneHus
XapaKTEPUCTHK, MPEICTABICHNE
MHoxecTBa u Poccrm
UHPOpMALIMK  C  TIOMOUIBIO
MOJMHOKECTBA.
rpadoB. OOCyXJIaThb HpPUMEPHI
OnemenThl TCOPUM | ¢rryyaliHBIX COOBITHI, MaloBe-
rpagos POSTHBIX ¥ NPAKTHYECKH
JIOCTOBEPHBIX CITy4alHBIX
COOBITHI, UX POJIH B TIPUPOJIE U
JKW3HU YeJIoBEKa
8 kiacc (34 v)
DJIeKTPOHHbIE
Ha3zBanue pa3nena
OcHoBHBIE BUABI (undgposbie)
(TeMbl) (UnCI0 OcHOBHOE colep:KaHue
JNesiTeJIbHOCTH 00y4darouuxcsi | odpa3oBarejbHbIe
4acoB)
pecypcsbl
IloBTOopenue kypca | IIpencraBnenne nansbix | [IoBTOpsite  u3ydeHHoe — u | Maremaruka.
7 kaacca (3 ) B BuAe TalbauIll ¥ | BRICTpauBaTh cUcTeMy 3HaHHH. | BepostHOCTh u
Jarpamm. CTaTHCTHKA, 8
Penrate 3aga4u Ha
KJacc, OI'AOY
OnucarenpHas NpEJICTaBICHUE U OIHCaHUE
JAIIO  «Axamemus
CTaTHCTHUKA. JTAHHBIX c MOMOIIBIO
MuHnnpocBeneHus
Corvaaiinas U3YYEHHBIX  XapaKTEPUCTHK.
yi Poccun»
Pemats 3a/1a4u Ha
U3MEHUYUBOCTb.
MPEJICTAaBICHUE TPYINIUPOBAH-
Crnydaiinpie  COOBITHS. | pypix MAHHBIX ©  OIMCAHUE
BeposTHOCTH M 4aCTOTHI. CITyYaiHON H3MEHUHBOCTH.
DNeMEeHThI TEOPUH | PeraTh 3a7a4n Ha
MHOKECTB.  DIIEMEHTBI | opeienenne 4acTOTHI ClIydaii-
TeopuH rpahos HBIX COOBITHH, OOCYKIEHHE
IPUMEPOB CITy4alHBIX
COOBITHI, 3a/lauM Ha OMHCaHUE
MHOXECTB U IMpEACTaBICHUE
uHpOpMaluu B BUIE TpadoB
MHuo:xkecTBa (4 4) MHox€ecTBO u | OcBauBarb noHATus: | Maremaruka.
IO IMHO>KECTBO. [Ipu- | MHOXKECTBO,  MOJAMHOECTBO, | BeposTHOCTH u
MEpbl ~ MHOXECTB B | BKJIIOYEHHUE, [€PEeCceYeHUe U | CTaTUCTHUKA, 8




OKpYXalolleM MHpe. | 00beIMHEHNE MHOECTB, | KJlacc, Or'AOY
[Tepeceuenue U | YUCIIOBBIE MHOXkecTBa, | 1O  «Axagemus
00BbeTMHEHNE MHOKECTB. | YUCIOBBIC TIPOMEKYTKH. MuHnpocBselieHus
JnarpaMmsl Oinepa. Pewath 33124 ¢ HOMOLIBIO Poccun»
UucnoBele  MHOXKECTBA.
dbopmyn BKJIFOUCHHU -
[Ipumepsl MHOXECTB U3
UCKJIIOUECHHUS
anredppl M TEOMETPUHU.
[Iepeunciienne
JJIEMEHTOB MHOXECTB C
MTOMOIIBIO
OpraHU30BaHHOTO
nepebopa U  MpaBuia
ymMHOXKeHUs.  Dopmyna
BKJIFOUEHUSA-UCKITIOUEHHUS
BepositHOCTB OnemeHTapHble coObITHA. | OCBauBaTh noHsATusA: | MaremaTuka.
CJAYYAHHOI 0 BeposTHOCTH Ciy4aliHBIX | 3JIEMEHTapHOE coOrITHE, | BepositHOCTh u
coObITHs (4 1) COOBITHI. ciydailHoe  COOBITHE  Kak | CTAaTUCTHKA, 8
OWBITEL o | COBOKYIHOCTE Onarormnpu- | KJjacc, OI'AOY
PABHOBO3MOKHBIMH SITCTByI(iHIHX anemenTapusix | IO  «Axanemus
SIEMEHTAPHEIMH COOBITUH,  PaBHOBO3MOXHbIE | MUHIIPOCBELIECHMSI
COGBITHSIMIL JIEMEHTAPHBIE COOBITHSL. Poccun»
CryuaiisEi BEIGOD. Pemiate 3aaun Ha BEIUUCIIEHHE
BEPOSTHOCTEH  COOBITHH  TIO
[Tpakrideckast paboTa | penogrHOCTAM  3IEMEHTAPHBIX
COOBITHH CITYy4aifHOTO OTIBITA.
Pemiate 3ajaun Ha BEIUUCIICHHE
BEPOSTHOCTEH  COOBITUH B
OMNBITaX C PABHOBO3MOXKHBIMU
JIEMEHTAPHBIMU COOBITUSMH, B
TOM 4YHCIIE C  IOMOUIbIO
komnbloTepa. IlpoBogute
u3yyaTb OTIBITHI c
PaBHOBO3MOXHBIMHU
3JIEMEHTAPHBIMU COOBITUSMH, B
TOM YHCJIE C UCIOJIb30BAHUEM
MOHET, WIpajibHbIX KOCTeH H
IpYyrux MoOJEIed B  XOJE
NPaKTUYECKON paboThI
OnucareqpHasn N3mepenue paccenBanus | OcBauBath HoHATHS: | MaTemartuka.
CTATHCTHKA. YHCIIOBOTO MaccuBa. | IUCIEpCHsl U CTaHIapTHoOe OT- | BeposTHOCTh u
PacceuBanne Jucnepcuss U cTaHgapT- | KJIOHEHHWE, MCIOJIb30BaTh O3TH | CTAaTHCTHKA, 8
AaHHBIX (5 1) HOE OTKJIOHCHHUE | XapaKTEpUCTUKH JJIs OIIUCAHU | KJIacc, OI'AOY
YHCIIOBOTO Habopa. | paccenBaHUs TaHHBIX. IO «Axanemus




CgoiicTBa nucnepcuud | | BeiaBuraTh TUIIOTE3bI 00 | MuHIpocBemeHus
CTaHJapTHOTO OTCYTCTBMM  wid  Hamuuuu | Poccum»
OTKJIOHEHHUSL. CBSI3U o JarpaMMam
TTuarpammet pacceuBaHusl.
pacceuBanus AByX Ha- | CTpouThb JUarpaMMbl
OJIf0IaeMbIX ~ BEJIMYHWH. | PACCEMBAHUS T10 UMEIOIIUMCS
JluneiiHas  CBsA3b  HA | JAHHBIM, B TOM YHCJIE C
IrarpaMMe PacCeMBaHUs. | TIOMOMIBIO TU(POBBIX PECYpPCOB
[IpakTnueckas padora
BBenenue B Teopuio | [lepeso. HepeBo | OcBauBath MOHATUS: JepeBO | Maremaruka.
rpagos (3 u) CITy4aitHOTO 9Kc- | kKak rpad Oe3 mukia, Bucsyas | BeposaTHocTh u
nepumenta.  CBolcTBa | BepiinHa (JIUCT), BETBb JAEPEBA, | CTAaTHCTHKA, 8
JIEPEBHEB: nyrb B JepeBe, JuaMmeTp | Kiacc, Or'AOY
€IMHCTBEHHOCTh  IIyTH, | A€pEBa. AITO  «Axagemus
CBSI3b  MEXKIY '—II/I‘(j‘J'IOM Msyaats coficTBa  mepesa: MuHImpocBenieHus
BEPIIUH U YUCIOM pEOEP. CyIMIeCTBOBAHNE F—— Poccuny
[TonsiTue o0  MIOCKHX
BEPIITUHBI, €MHCTBEHHOCTh
rpadax. Pemenue 3anau ¢ nyTH MeXITY aByMs
TOMOTIBIO JICPEBLER BEpUIMHAMH, CBSI3b  MEXKIY
YUCJIOM BEPIIMH M YHUCIOM
péoep.
Penrate 3amaym Ha IIOMCK U
MepeyrciIeHue NyTeil B AepeBe,
OIpENEJICHUE 4Yuciaa BEpUIMH
wi pédep B JepeBe, CBONCTBA
IJIOCKUX TpadoB
Jloruka (2 1) Jlornueckue coro3sl «M» | M3yuaTe MeTOnbl U CTPYKTYpy | Maremaruka.
u «MJIN». CBa3p MeXy | MAaTEMAaTHYECKUX BepositHoCTh u
JIOTUYECKUMHU COI03aMH U | YTBEPXKICHHUM,  COJAEp)KALLUX | CTAaTUCTHKA, 8
omepanusIMu HaJ| | Joruyeckue coro3bl. OcBauBaTh | Kiacc, OI'AOY
MHOECTBaMHU. ucnonb3zoBanue  sorundeckux | A0  «Axkanemus
Hcnons3oBanue COI030B  MpU  MNOCTpoeHHH | MUHIIpOCBeNIeHUs
JOTUYECKUX COIO30B B | CUCTeM M COBOKymHocTell | Poccun»
anredpe YpaBHEHUN M HEPABEHCTBO OT
MPOTUBHOTO
Onepanun Hax | Cnyuaiinbeie coObITHs Kak | OcBauBaTh MOHSATHS: B3aMMHO | MaTemaTHKa.
CJAyYaHHbIMH MHOECTBA MPOTUBOTIONOXKHBIE CcOOBITUSA, | BeposiTHOCTB u
CcOOBITUSIMH. JJIEMEHTAPHBIX COOBITUH. | omepaluil  HaJ  COOBITUSIMH, | CTATHCTUKA, 8
CiaoxeHnue ) TIpOTHBOTIONOKHEIE 061>ez(HIEeHI/Ie U TIEPECEUCHUE | KIIacc, Or'AOY
BeposiTHOCTeill (3 1) coGbITHs. OreparuH Hax cobObrtrii,  coBmectHeie U | AIIO «Axkanemus
HECOBMECTHBIE COOBITHSI. MuHnpocBenieHus

coObitusiMu.  Popmyna




CJI0OKEHHUSI BEPOATHOCTEN

N3yuats TEOPEMBI 0

00beIMHEHUS

(popmyms
BEPOSATHOCTEN).

BEPOSITHOCTH

JIBYX
CJI0KEHUS

COOBITUN

Pemate 3amaum, B TOM 4uCIIEe
TEKCTOBBIE, HA BBIYHUCICHUE
BEPOSITHOCTEN OOBEIMHEHUS U
nepeceueHus  COOBITHH  C
IIOMOILBK) YMCIOBOM IPSIMOM,

quarpamMm Dunepa

Poccun»

YciaosHas [IpaBuno  ymuokenusi | OcBauBaTh MOHATHA: TpaBuio | MaTemaTuka.
BE€POATHOCTD, BEPOSATHOCTEM. YMHOXEHUSA BEpOSITHOCTEH, | BeposTHOCTH u
MHOKEHH CJIOBHAs BEPOSTHOCTD, | CTATUCTHKA 8
y ¢ VYcnoBHast BEpOATHOCTD. y P ’ ’
BEpPOSITHOCTEIA, HE3aBUCHMBIE COOBITHS, IEPEBO | KIIace, DOI'AOY
HEe3aBHCHMbIE Ipencrasnenne CIIy4aliHOTO OTBITA. IO  «Axkamemus
COOBITHA CIy9auHOTO  SKCIEpH- MuHnpoceenieHus
Pemats 3aJ1auu Ha
MEHTa B BUJIE JIEpEBa. P
. OCCHM»
Sy OTIPE/ICIIEHNE U CBOMCTBA HE3a-
HezaBucumeblie coOBITHS BHCHMBIX COBBITHIL
Penrate 3amaym  Ha IIOUCK
BEPOSITHOCTE  C  HCHOJIb-
30BaHUEM JIEpEeBa CIIy4ailHOTO
OIBITa
O000menne, PaccenBanue nanubix B | [loBTOpPSATH HU3yYEHHOE u | Matemartuka.
KOHTPOJIb (5 4) YHCIOBBIX MacCuBax. | BBICTpauBaTh CUCTEMY 3HaHUM. | BeposATHOCTH u
Onepanyu Hajg MHOXKe- CTaTHUCTHKA, 8
Penrate 3a1a4u Ha
CTBaMH U COOBITHSIMH. KJacc, OI'AOY
MPEJACTABICHUE U OINKMCaHUE
JAIIO  «Axamemus
BepositHocTh JTAHHBIX C IIOMOTIIIBIO
o MuHnnpocBeneHus
CIIy4aiiHOTO COOBITHS. | U3YUCHHBIX XapaKTEPUCTHUK.
Poccuny
CnoxeHue 1 yMHOXEHUE
- Pemartnp 3aJ1a4u c
BEPOSITHOCTEH.
npuMeHeHueM rpados.
HepeBbsi W TJIOCKHE

rpadsl

Pematsp 3aJa4u Ha
HAaXO0XKIACHUC BECPOATHOCTH CIIy-
YaiiHOTO COOBITHS 110

BCPOATHOCTAM SJICMCHTAPHBIX

COOBITHIA.

Pewmats 3a/1a49u HA
HAXO0XKIECHUE BEPOSATHOCTEH
OOBCIMHCHUST W TICPECCUCHUS

COOBITHH;, B TOM  YHCIIE
HE3aBUCHUMBIX, c

HCIIOJIb30BAHHUEM rpa(bnqecm/[x




MIPEACTABICHUI

9 kaacc (34 4)

Huka Ilackas.

PemaTs 3a1aun Ha IpUMEHEHUE
qrclia COuYeTaHWil B anredpe

(cokpaméHHOE  YMHOJKEHHE,

DJIeKTPOHHbIE
Ha3Banue pa3nena
OcHOBHBIE BHABI (undposbie)
(TemMbl) (4UCI0 OcHOBHOE coep:KaHue
JesiTeJIbHOCTH 00y4aommxcsi | odpa3oBaTejibHbIE
4acoB)
pecypcsl
IMoBTopenue kypca | [lpencraBnenve nanssix. | [loBropsite  m3yueHHoe U | MaremaTuka.
8 kiacca (3 v) OnucarenpHas BBICTpauBaTh CUCTEMY 3HaHUH. | BeposTHOCTH u
CTAaTHUCTHKA. CTaTHUCTHKA, 9
Pemrats 3aJ1aun Ha
o KJ1acc, Or'AOY
neparuu HaJl | IPEACTABICHUE U OIHCAHUE
JIIO  «Axagemus
COOBITHSAMH. JAHHBIX.
MuHnpocsenieHus
HezaBucumocThb Pemarts 3aJ1a4u Ha | Poccrm»
COOBITHIA. HaxO0XJCHUE BEPOSITHOCTEMN
00bEIMHEHUSI W TIEpPECEUCHUs
JepeBpss W mIOCKHE .
COOBITHH, B TOM  YHCIIC
rpad
HE3aBUCUMBIX c
UCIIOJIb30BaHUEM I'papUUECKUX
MpPEJACTAaBICHUNH HW  JepeBa
CIIy4aiiHOTO OTIbITa
DJIeMeHThbI Kom6Gunaropnoe OcBauBatb noHatusi: | Maremaruka.
KOMOMHATOPUKHU (6 | mpaBuio YMHOKEHUS. | KOMOMHATOpHOE TMpaBmwiio yM- | BeposiTHOCTh u
q) [IepecTtanoBKM U | HOXKEHUS, YIIOPSIIOUYEHHAs! | CTaTUCTHUKA, 9
(aktopua. Yucno | mapa, Tpoiika  OOBEKTOB, | Kjacc, OI'AOY
COYEeTaHUI U | IEPECTaHOBKA, tdakropuan | A0  «Akagemus
TpeyronbHUK  Ilackans. | yucna,  coderanwe  yucio | MUHIpOCBELEHUS
CaoiicTBa YHUCeN | COYETaHUH, TpeyroJibHUK | Poccum»
COYETAHUM. bunowm | ITackans.
HrroTona.
Pewats 3a/1a4u Ha
Pewenne 3a/1a4 C | mepeynciieHne  KOMOWHALUH,
UCII0JIb30BaHUEM KOJIMYeCTBa 3JIEMEHTaPHbBIX
KOMOHHATOPUKHI COOBITHIA, HaXOXKJIEHUE
BEPOSITHOCTEH  COOBITUH ¢
MPUMEHEHHUEM KOMOMHa-
TOPUKH, B TOM YHCIE C
UCIIOJb30BAHUEM  TPEYroJib-




o6unoMm HrroToHa)

I'eomeTpuueckas I'eomerpuueckas OcBauBatb nousitue | Maremaruka.
BEPOSATHOCTH (3 4) | BEPOSITHOCTb. Cny- | reoMeTpu4eckoil BeposITHOCTH. | BeposiTHOCTD u
YaifHbI BBHIOOp TOYKHM M3 | PemaTh 3a7aun Ha HAXOKJCHNUE | CTATUCTHKA, 9
Gurypel Ha IUIOCKOCTH, | BEpOSITHOCTEH B ONBITaX, | Kiacc, OI'AOY
U3 OTpe3ka, W3 MAYTH | mpeAcTaBUMBIX kak  BeIOop | JATIO  «Akamemus
OKPYXHOCTH TOYEK U3 (PUTYpHI HA TNIOCKOCTH | MUHIIPOCBEIICHUS
(MHOrOyrosbHMKa, Kpyra), u3 | Poccum»
OTpE3Ka WU IyTH OKPY>KHOCTH,
U3 YUCIIOBOTO MPOMEKYTKA.
HcnbiTanus Ucnbitanus. VYcnex wu | OcBauBath noHsATus: | Maremaruka.
Bepnyaiau (6 1) HeyJaya. Cepus | ucnsiTanue, anieMeHTapHoe | BepostHocTh u
WCTIBITAHUN JI0 TIEPBOTO | COOBITHE B UCIBITAHUU (YCHEX | CTAaTUCTHKA, 9
ycnexa. U HeyJaya), cepysi UCIBITaHUH, | KJacc, OI'AOY
. | Hactyruienue nepBoro ycmnexa | IO  «Axkanemus
Cepus WCIIBITAHUI i p Y A .
HEyJauM), Cepus HCHbITaHUK | MUHIPOCBEIIECHUS
bepuymnu. BeposrtHoctn (Heynatm), - cep p m
. beprymn. Poccun»
coObITHI B cepuu
ncnbITaHni bepHymn. Pemrats 3a7a4u Ha
o . Hax0JICHUE BEPOSITHOCTEN CO-
Crny4aifHplii  BBIOOp U3 3 .
ObITUI B CEpUU UCIBITAHUH /10
KOHEYHOTI'O0 MHOECTBA
MIEPBOTO ycIexa.
Penrate 3aga4u Ha
HaX0KICHHE BEPOSTHOCTEHN
COOBITHI B CEpUU HUCIBITAHUH
bepnymnu, B TOM uuciae c
MOMOIUIBIO IU(POBBIX PECYPCOB
Cayuaiinas Cnyuaiinas BenuunHa M | OcBauBaTh NnoHATHSA: | Maremaruka.
BeJnunHa (3 1) pacnpeneneHue clyyailHas BeJIM4YMHA, 3Hauye- | BeposATHOCTH u
BEPOSITHOCTEH. HUE CIIy4ailHOM BEJIMYMHBI, | CTATUCTHUKA, 9
o pacnpeaeneHne BEPOsITHOCTEN. | KJlace, OI'AOY
[Ipumepsl  ciydailHbIX
JAIIO  «Axanmemus
BEJIMYMH. Baxuble | U3yyath, B TOM 4HClIE C
MuHnpocBenieHus
pacnpesieseHus — YKUCIIO | TOMOIIbIO 1 (POBBIX
Poccun»
MOMBITOK B CEpHUH | PECYPCOB, u o0OcyxaaTh
UCIIBITAHUN IO TEPBOrO | MPUMEPhl  JUCKPETHBIX U
ycrexa U YUCIIO YCIEXOB | HEMPEPBIBHBIX CIy4JaitHBIX

B CEpUU  MCIIBITaHUM
bepnynnu (reome-
TpUYECKOE u

OMHOMHUAIBHOE pacrpe-
JIeJICHUST)

BEJIMYMH (B TOM YMCJE POCT U
BEC 4YEJIOBEKA, YHUCICHHOCThb
HaCeJIeHUs1, CTOMMOCTb TOBapOB
U YCIIYT), CIIyJaiHbIX BEJIMYUH,
CBSI3aHHBIX C  HM3YYEHHBIMU

CJ'Iy‘-I&fIHBIMPI OIIbITAMH




YuciaoBbie Maremarugeckoe OcBauBarsb noHATHA. | MaTeMarTuka.
XapaKTepPUCTUKH OXKUJAaHHUE CIIy4ailHO# | MaTeMaTu4ecKoe oxuaanue | BepostHocTh u
CIyYaHHbIX BeMuuHbl. DU3NYeCKuil | ciaydyaliHOU BEJIMYMHBI, | CTATUCTHUKA, 9
BeJIMYMH (6 1) CMBICI MATEMATUYECKOTO | IUCIEPCUSL M CTaHAAPTHOE | KJacc, Or'AOY
0>KM/IaHMUS. OTKJIOHEHHUE ciydaiinont | IO  «Akanemus
BEJINYNHBL. MUHIIPOCBENIEHNUSA
[Ipumepsr P m
Poccuny
HCIIOJIb30BAHUS Pemars 3a1aun Ha BEIYHCIIEHUE
MaTEMaTHIECKOTO MaTEMaTHYECKOI0 OKUJAHUS U
OKUTaHU. JTUCTIEPCUH JTUCKPETHOM
CIy4yailHONI  BEJIMYUHEI  IIO
Hucnepcus " i
3aJaHHOMY DacCIIpeacIICHUIO, B
CTaHIApTHOE  OTKJIOHE- 1 Y pactipel ’
. . | TOM YHClIe 3aaa4, CBI3aHHBLIX
HUE CITyJaitHO 1
CO CTPaxOBAaHHMEM U JIOTEPESIMHU.
BEJINYHUHEI.
o 3HaKOMHUTHCS c
CBolicTBa
MaTeEMaTHYECKAM OKUIAaHHEM
MaTeMaTUYECKOTO .
W JUCTIEpCHEN  HEKOTOPHBIX
OXHJIAaHWSI W JTUCTICPCHUU. 5
aCIIpENEIIEHH, B TOM YHCIE
Maremaruyeckoe paciipen ’
acIpeneiIcHUs CIIyYalHOM
OXHJIaHWE W JTUCTIEPCHS paciipen ¥
BEIIMYUHBI «UUCJIO YCIIEXOB» B
HU3yYECHHBIX
Ny cepuH ucnblTaHui bepRyim
pacrnpeneneHui p pHY.
3akoHn ooabiux | HepaBeHcTBo W3ydars yacTtoTy coObITHS B | MaTemaTHka.
ynces (3 4) YeObI11eBa. 3aKOH | MOBTOPSIIOLIMXCS  CaydalHbIX | BeposTHOCTB u
OOJIBIINX YHCEIL. OMBITax Kak CIy4YailHYIO | CTaTUCTHKA, 9
BEJIMYMHY. KJ1acc, OI'AOY
Maremarudeckue
JAIIO  «Axamemus
OCHOBAHMSI  M3MEpPEHUs | 3HAKOMUTHCS 3aKOHOM
o MuHnnpocBeneHus
BEPOSITHOCTEH. OOJIBIINX YHCE]I KakK Mare-
Poccuny
MAaTHYECKIM BbIpaKCHHE
Poinr n 3Hauenne 3axkoHa . 5
CTaTUCTUYECKOM YCTOMYMBOCTH
OOJIBIINX YHUCEN B HAyKe, B
YaCTOT U CPETHUX 3HAYCHUU.
B MPUPOJIC U OOIIIECTBE, B
TOM qHciIe B | Pemath 3agaun Ha uU3MepeHUe
COIIMOJIOTUYECKUX BEPOSITHOCTEH C  TOMOIIIBIO
o0clieqoBaHUsAX H B | 4aCTOT.
HU3MEPEHUSIX
O6cyxaath  poib  3aKOHa
OompmIX yucen B 000-
CHOBAaHUHM YaCTOTHOTO METOHa
U3MEPEHUS] BEPOSITHOCTEH, B
NpUpPOJE U B 00IIECTBE
BeposTHocTn [ToBTOpPSATH HU3Y4EHHOE u | Maremartuka.
CITydaifHbIX COOBITHIA. BBICTPAaMBaTh CUCTEMY 3HaHUU. | BeposTHOCTH Hu
CTaTUCTHKA 9
DJIEMEHTHI Pemarts 3aJauu Ha >
KJacc, OI'AOY

HAaXO0XKIACHUC BCPOATHO cTell B




KOMOWHATOPHUKH. cepusax He3aBucuMbIxX | IO  «Axamemus
. | UCTIBITAaHHM, B TOM uHcie ¢ | MUHIpOCBemEeHUs
Cepus WCIIBITAaHU N
o ITOMOIIBIO KOMOMHATOPHEIX | Poccum»
bepnymnmu.  CnyuvaiiHble
dakToB u ¢opmyn. Pemarp
BEJINYNHBI u
3a1a4u Ha onpeJielieHre
pacripeieneHus. 3 5
CBOMCTB acupeecHun
YuciaoBble paciipen ’

. | HAXOXKJIEHHE MaTEMaTUYECKHUX
XapaKTEPUCTUKU CIIydai-

OXMJAaHMM M JUCIHEPCHU

HBIX BEJIWYAH. 3aKOH

U3YUYEHHBIX PacIIpeaeICHUN.
OOJIBIIINX YUCE ¥ pacrpea

OOGcyxmaTh  poJib  3aKOHA
0OJBIIMX YMCE B HayKe, B

pHUpoJie U B 00IIEeCTBE

YueOHO MeToANYeCKOE o0ecniedeHHe 00Pa30BaTEILHOIO IpoLecca
Oobs13aTesIbHBIE MAaTEPHAJIBI I YYCHHKA

1. Maremartuka. Anre0pa: 7 kiiacc: yriyojieHHbIH ypoBeHb: yueOnuk/ FO. H. Makaperdes,
H. I'. Munmrok, K. U. HemkoB u apyrue; mox pea. C. A. TensikoBckoro. — AO «M3marenscTBo
«Ipocsemenue

2. Marematuka. AnreOpa: 8 kiacc: yriayOneHHbIl ypoBeHb: yueOHuk/ FO. H. Makaperues,
H. T'. Munmrok, K. . HemikoB u apyrue; noa pea. C. A. TensakoBckoro. — AO «M3aaTenbcTBO
«IIpocsemienue

3. Maremaruka. Anre6pa: 9 kiacc: yrayoneHHbIi ypoBeHb: yaeOHuk/ FO. H. Makapebrues,
H. T'. Munmrok, K. 1. Hemikos u apyrue; noa ped. C. A. TensikoBckoro. — AO «M3aaTenbcTBO
«IIpocsemenne

4. Marematuka. ['eomerpus: 7-9¢ kimaccel: yueonuk/ JI. C. Aranacsan, B. @. byrysos, C. b.
Kagomues u apyrue. — AO «3narenbctBo «lIpocBemeHue»

5. Maremaruka. BeposiTHOCTh 1 cTaTucTuKa: 7 — 9¢ kiacchl: yueOHuK B 2 yactsax/ . P.
Briconkuii, W. B. Amenko; nox pea. U. B. Amenko. — AO «M3natensctBo «IIpocBemieHue»

Hudgpossbie oopasoBarebHbIe pecypcbl U pecypebl cetu UHTEPHET

1. Maremaruka. Anre6pa, 7 kinacc, DI'AOY AI10 «Akanemus Munnpocsenienus Poccum»
2. Marematuka. Anreopa, 8 kiacc, PI'AOY JII1O «Akagemus MunnpocsemieHus: Poccumny
3. Maremaruka. Anrebpa, 9 kinacc, DI'AOY JI10 «Akagemus MunmnpocsenieHus: Poccun

4. Marematuka. BeposiTHOCTB M cTatuctuka, 7 kiacc, PI'AOY 1O «Axkanemus
Munnpocseuienus Poccum»

5. Maremaruka. BeposiTHOCTh U cTaTuctuka, 8 kinacc, DI'AOY IO «Axkanemus
Munnpocsenenus Poccum»

6. Maremaruka. BepositHOCTB M cTatuctuka, 9 kiacc, ®I'AOY 1O «Akanemus
Munnpocsenienus Poccum»



7. Maremaruka. ['eomerpus, 7 kinace, DI'AOY IO «Akagemuss MuHIIpoCBeIIeHUS
Poccun»

8. Maremaruka. ['eometpus, 8 kiacc, DI'’AOY AI1O «Akanemuss MUHIIPOCBEIICHUS
Poccun»

9. Maremaruka. ['eomerpusi, 9 kinacc, DI'AOY IO «Akaaemust MuHIIpoCcBeIeHUS
Poccum»

10. lomamraue 3aganus. Matemaruka. DIeKTPOHHBIH 00pa3oBaTeIbHBIN PECype»
Homanraue 3aganus. OcHOBHOE oOmiee oOpazoBanue. Anredpay, 7-9 kimacc. AO «M3aaTenscTBO
«IIpocsemenuey

11. lomamnue 3aganus. MareMatuka. DJIeKTpOHHBIA 00pa30BaTENbHBIN pecype»
HNowmarmaue 3aganus. OcHoBHOE o0miee oOpazoBanue. ['eomerpusi», 7-9 kinacc. AO «M3narenscTBO
«IIpocsemenuey

OduunanbHubie calTbl

1. OpunmaneHbiii cailT MunucTepcTBa obpa3zoBanus 1 Hayku Poccuiickoit @enepanuu -
http://www.mon.gov.ru;

2. ®depaepanbheblii nopran "Poccuiickoe odpazoanue” - http://www.edu.ru;

3. http://fipi.ru «DenepanbHbBII HHCTUTYT NEIarOTHYECKIX H3MEPEHHID)

udposbie oOpazoBaresibHbIE pecypebl ceTu UHTEepHET

1.Madopmanmonnas cucrema "EquHoe OKHO JocTymna K 00pa3oBaTeIbHBIM pecypcam’ -
http://window.edu.ru;

2. Eaunas xosutekuus 1udpoBeIXx 00pa3oBaTenbHbIX pecypcos -http://school-
collection.edu.ru;

3. denepanbHbIii HeHTP HHOOPMAIIHOHHO-00pa3oBaTeIbHBIX pecypcos -http://fcior.edu.ru.

4. DJIEKTPOHHBIN apXyB HAYYHO — MOMYJISIPHBIX XKYPHAIOB
http://library.controlchaostech.com/bel/

5. Crincok CaﬁTOB, PEKOMCHAOBAHHLIX I HCIIOJIb30BAHUA O6y‘IaIOI_HI/IMI/IC$I u
npenoaaBaTeIaAMHU JJI AO0CTYyIla K BBICOKOKAYCCTBCHHBIM 20P

http://www.mon.gov.ru/ - MunrctepcTBo 00pa3oBanus 1 Hayku Poccuiickoit deneparin
http://www.uznai-prezidenta.ru/ - erckwuii caiit [Ipesunenta Poccuiickoit ®eneparyn
http://www.ege.edu.ru/ - Tlopran urdopmarronHoit noaaepxku EI'D
http://www.eidos.ru/olymp/ - Bcepoccuiickie THCTAHITHOHHBIC SBPUCTHYECKUE OJTUMITHA BT
http://www.rusolymp.ru Beepoccuiickas onumnmaga IKoJIbHUKOB

http://www.en.edu.ru - EcrecTBeHHOHay4YHBII 00pa30BaTEIbHBIN TOPTAI

http://ege.edu.ru- [optan nHPpOpPMaIIMOHHO TTOANECPKKH ETMHOTO rOCYAapCTBEHHOTO
IK3aMEHa

http://www.school.edu.ru - Poccuiickuit 00meo0pa3zoBarebHbIi opTai



http://vschool.km.ru - Bupryanbnas mkosa Kupmnia u Medoaus
www.school-collection.ru - Exunast kosuiekius iupoBbIX 00pa3oBaTeIbHBIX PECYPCOB
http://www.edu.ru - ®enepansabiii mopran «Poccuiickoe oOpa3oBaHue»

http://school-collection.edu.ru/collection/matematika/ — marepuabl o MaTeMaTHKE B
Enunoit konnexkuuu nugpoBbiX 00pa3oBaTeIbHBIX PECYPCOB

http://www.uztest.ru — EI'D (OI'D) no maremaTHKe: MOJArOTOBKA K TECTHPOBAHUIO

http://www.maht-on-line.com — 3anumarenbHass MaTeMaTHKa — IIKOJIbHUKAM (OJIMMITHAIBI,
UTPBI, KOHKYPCHI [0 MaTEMaTHKE)

http://www.mathkang.ru — mexxayHapoiHbIi MaTeMaTHuecKuii KOHKYpC «KeHrypy»

http://http://ege2011.mio0.ru — MockoBCKHI HHCTUTYT OTKPBITOTO 00pa30BaHus, CUCTEMA
Cratl'pan



MATEMATHKA (YIJIYBJEHHBIN YPOBEHbD)
7-9 kiaacc (yriy0€éHHbIN YPOBEHb)
HosicHuTeIbHASA 3aNIHCKA

OO0masi xapakTepucTHKA y4eOHOro npeamera «MaTreMaTHKa» HA YIJy0JeHHOM
ypoBHe. 7 — 9 Ki1acchl

[Tpumepnas pabodast mporpamMma 1Mo MaTeMaTHKe YrIIyOIEHHOTO YPOBHS Uil 00YyJarOIIUXCSI
7-9 xmaccoB paspabotana Ha ocHoBe DemepalbHOrO TOCYIAapCTBEHHOTO 00pa3oBaTEIbHOTO
CTaHJapTa OCHOBHOIO 001iero o0Opa3oBaHMs ¢ Y4ETOM M COBPEMEHHBIX MHMPOBBIX TpeOOBaHMIA,
MPEeIbSABISEMBIX K MaTeMaTHUYeCKOMY OOpa30BaHUIO, W TPaIULM poccuiickoro oOpa3oBaHMs,
KOTOpbIE 00€CIEeYNBAIOT OBJIAQJCHUE KIIOYEBBIMU KOMIIETECHIIMSIMHM, COCTaBISIOIIMMU OCHOBY JJIs
HENpPEephIBHOIO 00pa30BaHUs U CaMOpa3BUTHSA, a TaKXKe IeJIOCTHOCTh OOIIEKYIbTYPHOTIO,
JMYHOCTHOTO M TIO3HABATENILHOTO pa3BUTHs oOyyatonuxcs. B paboueii mporpaMMe ydTeHbl UAECH U
nosioxxenus KoHmenum pa3Butrs MareMaTuaeckoro oopasosanus B Poccuiickoit deneparum.

B snoxy nudposoii TpanchopMalnu Bcex cep 4eI0BEeUECKON AEATEIbHOCTH HEBO3MOMXHO
cTaTh 00pa30BaHHBIM COBPEMEHHBIM UEJIOBEKOM 0e3 0a30BOM MaTeMaTHYECKO W MOJATOTOBKU. YIKE B
ITKOJIE MAaTeMaTHKa CIY)KUT OTMOPHBIM MPEAMETOM I U3YUYEHUS CMEXHBIX AWCIUIUIMH, a TOCIe
IIKOJIbI peayibHOM HEOOXOJAMMOCTBIO CTAHOBUTCS HEMpPEpbIBHOE 00pa3oBaHue, 4TO TpeOyeT MOJIHO-
IIEHHON 0a30BO¥ 00IIe00pa30BaTeIbHON TOATOTOBKM, B TOM YHCIE W MaTEeMaTHUYECKOW. DTO
00yCIIOBJIEHO T€M, YTO B HAIlllM JTHU PACTET YMCIO Mpodeccuid, CBSI3aHHBIX C HEMOCPEACTBEHHBIM
MIPUMEHEHHEM MaTeMaTUKH: U B c)epe SKOHOMUKH, ¥ B OM3HECE, M B TEXHOJIOTUYECKUX 00TIACTAX, U
Jake B ryMaHuTapHbIX cepax. Takum o0pa3zom, Kpyr IIKOJBHUKOB, Uil KOTOPBIX MaTeMaTHKa
MOJKET CTaTh B OyAyllleM 3HAYUMBIM MPEMETOM HE TOJIBKO C TOUKU 3peHHsI €€ IPUMEHEHUS B )KU3HHU,
HO U B Ipo(heccnoHabHOM e TENbHOCTH, PACIIUPSIETCS.

[IpakTHyeckas Moje3HOCTh MaTEMAaTHKU OOYyCJIOBIEHA TeM, YTO €€ MPEIMETOM SIBISIOTCS
(dbyHIaMeHTaJIbHbIE CTPYKTYPhl HAILErO0 MHUpA: MPOCTPAHCTBEHHBIE (OPMBI M KOJIWYECTBEHHBIE
OTHOIICHHUS OT MPOCTEHUIINX, YCBAUBAEMbBIX B HEMOCPEICTBEHHOM OIIBITE, IO JOCTATOYHO CIOXKHBIX,
HEOOXOIMMBIX JJISi Pa3BUTHUSL HAYYHBIX U MPHUKIAAHBIX Uei. be3 KOHKpETHBIX MaTeMaTHYecKHX
3HAHMI 3aTPyTHEHO TTOHMMaHUE MIPUHLIUIIOB YCTPOWCTBA U UCIOJIB30BaHUs COBPEMEHHON TEXHUKH,
BOCIIPUATHE W MHTEPHpETalusi pa3HOOOpa3HOM COIMATBHOM, IKOHOMUYECKOW, MOJUTHUECKOMN
uHpopmanuu, ManodPpPeKTUBHA NOBCEIHEBHAS IPAKTUYECKAs ACATeIbHOCTh. KaXX0My uenoBexy B
CBOEH KU3HU MPUXOAUTCS BBIMOTHATH PACUETHI U COCTABIATH AITOPUTMBI, HAXOUTh U MPUMEHSTh
(hopMyIibl, BIAJETh MPAKTUYECKUMU MPUEMAMU T€OMETPUUIECKIX U3MEPEHHH U MMOCTPOCHUN, YUTATh
nH(pOpMaLIHIO, TPEACTABICHHYI0 B BHUAE TaONWIl, AMAarpaMM H TpaduKOB, XUTh B YCIOBHSIX
HEONPEeeIEHHOCTH U TIOHUMATh BEPOSITHOCTHBIN XapaKTep CIIydaiHbIX COOBITHIA.

OnHOBPEMEHHO ¢ pacuIMpeHreM chep NPUMEHEHUs] MaTeMaTUKU B COBPEMEHHOM O0IeCTBE
BcE OoJiee BaXKHBIM CTAHOBUTCS MaTEMaTHUECKUI CTHIIb MBIIUICHUS, TPOSBIISIFOLIUIICS B OIIpEIeIeH-
HBIX YMCTBEHHBIX HaBbIKax. B mpoiiecce n3ydyeHuss mMareMaTHKd B apceHall MPUEMOB M METOJIOB
MBIIIUIEHUS YEJIOBEKa €CTECTBEHHBIM 00pa3oM BKIIIOYAIOTCA MHAYKIMS U AeAyKLUs, 0000IeHne
KOHKpETH3allus, aHalu3 M CHHTE3, KiIacCUpUKalMg U CUCTeMaTH3alus, abCTparupoBaHUE H
a”asorusi. OOBbEKTh MAaTEMaTHUYECKUX YMO3AKIIOUEHHUH, TPaBUiIa UX KOHCTPYUPOBAHUS PACKPBIBAIOT
MEXaHU3M JIOTMYECKMX MOCTPOEHHH, CHOCOOCTBYIOT BBIpaOOTKE yMEHHUs (OpMyIupoBaTh,
00OCHOBBIBATh M JIOKa3bIBATh CY)KJCHUS, TEM CaMbIM Pa3BUBAIOT JIOTHUYECKOE MbIIUIeHUE. Bemymas
POJIb IPUHAUIEKUT MaTeMaTUKe U B (POPMUPOBAHUH AJITOPUTMHUECKON KOMIIOHEHTHI MBIIUICHUS U
BOCIIMTAaHUM YMEHUH E€HCTBOBATH 110 3a/IaHHBIM aJIrOPUTMaM, COBEPIIIEHCTBOBATH U3BECTHBIE U KOH-
CTpyUpOBaTh HOBBIE. B mporiecce pelienus 3a1a4 — OCHOBHOM y4eOHON JIeSTENTbHOCTH Ha ypOKax



MaTEMaTUKN — PA3BUBAIOTCA TAKIKC TBOPUYCCKAA U NPHUKIIaJHAass CTOPOHBI MBIIIJICHUS.

OOyuenne wmareMaTHKe JaéT BO3MOXKHOCTh pa3BUBaTh y OOyYaromuxcs TOYHYIO,
panMoHaNbHYyI0 U WH(GOPMATHBHYIO peyb, yMEHUE OTOMpaTh HauOoJee MOAXOJIINE S3bIKOBBIC,
CHUMBOJIMUECKHE, TpauyecKkue CpeAcTBa Uil BBIPAKEHHUS CYXICHMH ¥ HArsiIHOTO HX
IIPE/ICTaBICHHUS.

Heo0xoauMbIM KOMIIOHEHTOM OOIIEH KyIbTYphl B COBPEMEHHOM TOJKOBAHUU SIBIISETCS
oOmiee 3HAKOMCTBO C METOJAaMHU TO3HAHUS JCHCTBUTEIBHOCTH, MPEICTABICHHE O TpEAMETe H
METO0/1aX MAaTeMaTUKU, UX OTJIMYMI OT METOJOB JPYTrUX €CTECTBEHHBIX U 'YMaHUTAPHBIX HayK, 00
0COOEHHOCTSIX MPUMEHEHUS MATeMAaTHKH Ui PEIICHHWs HAyYHBIX M NPUKIAJHBIX 3amad. Takum
o0pa3oM, MaTeMaTH4ecKoe 00pa30BaHUE BHOCHT CBOM BKJIaJ B (POPMUPOBAHHE OOLICH KyIbTYpHI
YeJI0BEKA.

N3yueHne MareMaTHKH TaKKe CHOCOOCTBYET O3CTETHYECKOMY BOCIMTAHHUIO YEIIOBEKa,
IMMOHUMAHHUIO KPAaCOThI U U3AIICCTBA MATCMATHUICCKUX paCCY)K)ICHI/II\/JI, BOCIHPUATHUIO TCOMCTPHUICCKUX
(bopM, YCBOEHUIO UAEH CUMMETPHH.

B cootBerctBun ¢ Konuemnuueil pa3Butus Matemaruueckoro oOpazoBanus B Poccuiickoit
denepanun MaTeMaTH4YeCcKoe 00pa3oBaHWE JOJDKHO peIlaTh, B YaCTHOCTH, 33/1a4d 00€CTICUeHUS
CTpaHbl BBITYCKHUKAMH, MAaTeéMaTHYeCKas MOJTOTOBKAa KOTOPBIX JOCTATOYHA IS TPOJIODKECHHS
00pa3oBaHUsl B Pa3IMYHBIX HAIMpPaBJICHUSAX, BKIIOYas MaTeMaTUYECKHE HWCCIEeIOBaHUS, paboTy B
chepe mHPOPMAIIMOHHBIX TEXHOJIOTHH, MPETNOIaBaHNe MATEMATHUKH M JAp., C OJHOW CTOPOHBI, U
MIPUMEHECHHE MAaTEMATHKH B IPYTrUX HAyKax, B MH)KCHEPHO-TEXHOJIOTHYECKON U COIManbHOM cdhepe
¢ napyroi crtopoHsl. [[ns oOecrieueHus JOCTMOKEHHUS COOTBETCTBYIOIICH OTHUM  3ajadam
MaTeMaTHYeCKOW MOATOTOBKM OOYYaIOIIMXCS, IS yIOBJIETBOPEHHUS UX 3alPOCOB U BO3ZMOXKHOCTEH
npeAHa3HayeHa TporpamMma yriayOon€HHOTO HW3ydeHHss MareMatuku. [Iporpamma yriryOnéHHOTO
ypOBHS MA€T BO3MOKHOCTh PACIIMPUTh M YIIIYOUTh KPYr H3y4aeMbIX BOIIPOCOB, CO3/aTh OoJjee
LIEJIOCTHOE MPEACTABICHUE O CUCTEME MaTeMaTHYEeCKUX 3HAaHUH, chopMupoBaTh O00jIee YCTOMYHMBBIC
Y OCO3HAHHBIC YMECHHUS.

esn 1 0c00EHHOCTH YUEeOHOI0 MpeIMeTa «KMATEMATUKA» HA YIJIy0JIeHHOM YPOBHe. 7 —
9 kJaccehbl

HpI/IOpI/ITeTHBIMI/I JR(SAI B2 01%0 %1 O6y‘IeHI/I$I MaTeMaTuke B 7—9 kiraccax SIBISFOTCS:

e ¢dopMUpOBaHHME IICHTPAIbHBIX MAaTEMAaTUYECKUX TOHSITHHA  (YUCJIO, BEIWYHMHA,
reoMerpuueckas  ¢urypa, TepeMeHHas, BEpOSTHOCTb,  (QYHKIHUA),  O0OECIeUYNBAIOLINX
MIPEEeMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTEMaTHYECKOTO 00pa30oBaHus 00y4arOImIuXCsl;

¢ JIOJABCACHHUC YyHalIUXCA Ha AOCTYIHHOM [Jid HHUX YPOBHC K OCO3HAHUIO B3aUMOCBA3U
MAaTEMaTUKU MW OKPYKAKOIICT0 MHUpA, HNOHHUMAaHUC MATECMATHUKU KaK YaCTU O6H.I€I>i KYJIBbTYPbIL
YCJI0BCYCCTBA,

® DPA3BUTUC UHTCIUICKTYAJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEH yqamuxces, MMO3HaBaTEIbHOMI
AKTUBHOCTH, HCCIICA0BATCIbCKUX YMGHHﬁ, KPUTHYHOCTH MBIIUJICHUA, HWHTEPECAa K H3YYCHUIO
MaTEMaTHUKU,

L (I)OpMI/IpOBaHI/IC (byHKHHOHaHBHOﬁ MaTeMaTHU4YEeCKOM T'paMOTHOCTHU: YMCHUS PACIIO3HABATH
MPOSABJICHUSA MAaTCMAaTUYCCKUX HOHSITI/Iﬁ, 00BEKTOB U 3aKOHOMepHOCTeﬁ B pCAJIbHBIX KU3HCHHBIX
CUTyallUdX HW MpU HU3YUCHUHU OPYTUx y‘-IC6HLIX MMpeaAMCTOB, IIPOSBICHUSA 3aBUCUMOCTEH H
3aKOHOMCpHOCTCﬁ, (I)OpMyJIHpOBaTB X Ha A3bIKC MAaTCMATUKH U CO3JaBaThb MaTCMaTU4YCCKHUEC MOIC-
Jikd, IIPUMCHATDb OCBOCHHBIM MaTeMaTHYECKUI arrapar sl peiCHUus IMPAKTUKO-OPUCHTUPOBAHHBIX



3aa4, HHTCPIPCTUPOBATL U OLICHUBATDL INOJTYYCHHBIC PC3YJIbTATHI.

OcHoOBHbIE JTUHUM COJAEpKAHUS Kypca MaTeMaTUKu B 7—9 kiaccax: «Hucna v BBIYUCIEHUAY,
«Anrebpa» («Anredpanyeckie BIpaKEHUs», «YpaBHEHH U HEPABEHCTBAY), «DyHKIumM», «I'eome-
tpus («I'eomerpuueckue (urypbl U UX CBOHCTBa», «l3MepeHHEe TeOMETPUYECKUX BEIUUHUHY),
«BeposTHOCTb U CTAaTUCTUKAY. [[aHHbIE JIMHUM Pa3BUBAIOTCS NApAILIEIbHO, KK /1asi B COOTBETCTBUH
C COOCTBEHHOW MPUPOJONH W TPAJAMIMSIMH, OJTHAKO HE HE3aBHCHMO OJHA OT JPYroil, a B TECHOM
KOHTakTe u B3aumozelctBuu. Kpome »3Toro, ux oObEAMHSAET JOrMYEcKas COCTaBIISIIOIIAs,
TPaJAMIIMOHHO TPUCYIIAasi MAaTeMAaTHMKE M IPOHU3BIBAIOIIAS BCE MAaTEMaTU4YECKHE KypChbl H
comepxkarenbHble  JuHUM.  ChopmynupoBanHoe B dDenepaqbHOM  rOCyIapCTBEHHOM
o0pa3oBaTeIbHOM CTaHAapTe TpeOoBaHUE «yMETh CBOOOJHO OMNEpPUPOBATH TMOHATUSAMU:
oTpe/iesieHue, akCuoMa, TeopeMa, J0Ka3aTelIbCTBO, PABHOCHIIbHbBIE (JOPMYIUPOBKU YTBEPKACHUM,
oOpaTHO€ U TNPOTHUBOIIOJIOKHOE YTBEPXKJIEHUS; YMEHHUE IMPHUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI;
YMEHHE BBIBOAUTH (DOPMYJIBI M IIPOBOIUTH JI0KA3aTENbCTBA, B TOM YHCIIE€ METOJIOM OT MPOTUBHOTO U
METO/I0M MaTeMaTU4YeCKONH MHIYKIIMM» OTHOCUTCS KO BCEM KypcaMm, a pOpMUPOBAaHUE JIOTHYECKHX
YMEHHH pacnpeensercs o BceM rojam oOydeHusl.

CopepxaHne 00pa30BaHUs, COOTBETCTBYIOIIEE MPEIAMETHBIM pe3ylbTaTaM OCBOCHHUS
[IpumepHoiil paboueil mporpamMmsl, pacpeieIEHHBIM MO roJIlaM 00y4eHHsl, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, NMPUHIUIHMAIBHBIM BoMpocaM oOydaromniuecs oOpaliaiuch
HEO/JHOKPAaTHO, 4YTOObI OBJIAJICHHME MAaTeMaTWYeCKUMHU TOHATHUSIMU W HABBIKAMHU OCYIECTBISUIOCH
MIOCJIEIOBATEIBHO U MOCTYNATEIbHO, C COOMIOCHUEM TPUHIIMIIA IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJIMCh B OOIIYyI0 CHUCTEMY MAaTeMAaTHYECKHMX IPEJICTAaBICHUH OOydaromuxcs, paciiupss U
yriyossst e€, o0pa3ys MpOYHbIE MHOYKECTBEHHBIC CBSI3H.

MecTo y4eOHOro npeaMera «MaTeMaTHKA» HA YIJIy0J€eHHOM YPOBHE B Y4eOHOM IJIaHe.
7 —9 kaaccol

B cootBerctBun ¢ DenepanbHbIM TOCYIAapCTBEHHBIM OOpa30BaTENIbHBIM CTaHIAPTOM
OCHOBHOTO 0011lero o0pa3oBaHMsI MaTeMaTHKa SIBJISETCS 0Os3aTeIbHBIM MPEIMETOM Ha JTaHHOM
ypOBHE 00pa30BaHUs U U3y4aeTcs Ha YriyOJIEHHOM YpOBHE B paMKax ClIeAYIOUIUX y4eOHbBIX KypCOB:
«Anrebpay, «['eomerpusi», «BeposITHOCTb U CTATUCTHKA.

Hacrosimeii mporpaMmoii pegycMaTpuBaeTCs BIICICHHE B y4eOHOM IUIaHE Ha W3YYEHHE
MaTeMaTuku B 7-9 kiaccax 8 yueOHBIX 4acOB B HEJIGNIO B TE€YEHUE KaKIOTO rojia 00y4eHusi, BCETO
816 yueOHbIX YacoB.

Temarnueckoe rmiaHupoBaHue Y4eOHBIX KypCOB U PEKOMEHIyeMOE pacnpeeseHiue y4eOHOro
BpEMEHHU I U3y4eHHUsI OTACTIbHBIX TEM, IPEUI0KEHHbBIE B HACTOSIIIEH MporpaMme, HaJlo pacCMaTpH -
BaTh KaK MPUMEPHBIE OPUEHTHUPHI B TOMOIIb COCTABUTENIO aBTOPCKOM paboyeil mporpaMmbl U
MIPEK/IE BCETo yUUTEN0. ABTOp paboueil mporpaMMbl BIIpaBe YBEJIUYUTh UM YMEHBIIUTH MPEATIO-
KEHHOE YHCIIO0 YUeOHBIX YaCOB Ha TeMY, YTOOBI YTITyOUTHCS B TEMATHKY, OOJIee 3aMHTEPECOBABIIIYIO
YYEHUKOB, HJIM HAIIPaBUTh YCUITUS Ha TpeoosieHne 3aTpyaHeHnii. KonmndyecTBo mpoBepoYHBIX paboT
(TeMaTUyecKui M MTOTOBBII KOHTPOJb KayecTBa YCBOCHHS Y4YeOHOTO MaTepuana) W MX THUI
(camocTOSITENNFHBIE U KOHTPOJbHBIE PAOOTHI, TECThI) OCTAIOTCS HA YCMOTpPEHHUE ydHuTens. Takxke
YUYUTENb BIIPaBE YBEIWYUTHh UM YMEHBIIUThH YUCIIO YU€OHBIX YacOB, OTBEAEHHBIX B IPOrpaMMe Ha
0000111eHNe, MMOBTOPEHUE, CHCTEMATU3AIMI0 3HAHWK 0O0yJaromuxcs. ENWHCTBEHHBIM, HO TPHUH-
[UITAATHHO BAXKHBIM KPUTEPUEM SIBISETCS JOCTIKEHUE PEe3yabTaTOB OOYUeHHs, YKa3aHHBIX B
HAaCTOSIIEH TporpaMmme.



IInanupyemMblie pe3yJbTaThbl OCBOCHHS Kypca
OcBoenune ywyeOHOro mnpeamera «MaTemaTuka» JOJDKHO OOecreyrBaTh JIOCTHIKEHHE Ha
YPOBHE OCHOBHOIO oOOHIET0 00pa30BaHMs CIEAYIOIIMX JIMYHOCTHBIX, METAllPEIMETHBIX U
MIPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

JIMYHOCTHBIE pe3yJabTaThbl

JIMuHOCTHBIE pE3yJbTaThl OCBOCHHS IPOTpaMMbI ydeOHOro mpeamera «MaTemMaTHuka
XapaKTEPU3YIOTCS:

HanI/IOTH‘leCKoe BOCIIUTAHHUC:

MPOSBJICHUEM MHTEPECA K MPOUIJIOMY U HACTOSIIEMY POCCUMCKON MAaTEMATHUKH, IEHHOCTHBIM
OTHOIIIEHUEM K JOCTHXKEHUSAM POCCUMCKAX MAaTEMAaTUKOB U POCCUIUCKON MAaTEMATHYECKOM IIKOJIbI, K
WCIIOJIb30BAHUIO ATUX JOCTIKEHUM B IPYrUX HayKaxX W MPUKIAIHBIX cepax.

Fpamancxoe U JYXOBHO-HPABCTBE€HHO€ BOCIIUTAHUE:

TOTOBHOCTBHIO K BBIINOJHEHHIO OOSI3aHHOCTEN TpaXXJaHWHa W pcaru3anru ¢c€ro Iipasn,
MIpe/ICTaBICHUEM O MaTEMATHUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYD, SIBJICHHIH,
MPOIIeAYp TPakJAaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI M TIP.); TOTOBHOCTBHIO K OOCYKJICHHIO
OTUYCCKUX npo6neM, CBsA3aHHBIX C NPAKTHYCCKHUM IMMPUMCHCHUCM )IOCTI/I)KCHI/II\/i HAayKH, OCO3HAHUEM
BAXXHOCTU MOPAJIbHO-3THUYCCKUX IIPUHIUIIOB B JCATCIBHOCTH y'-IéHOFO.

TpynoBoe BocnuTanue:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTHE B PEIIEHUU MPAKTUYECKUX 3aJad MaTeMaTH4YecKOu
HAIMpPaBJIEHHOCTH, OCO3HAHHEM BaXXHOCTM MAaTEMaTH4YECKOro OOpa3oBaHMs Ha MPOTSKEHUH Bcel
KU3HU JUISI YCHEIIHOW MPO(ecCHOHANBHON NesITeIbHOCTH M Pa3BUTHEM HEOOXOIAUMBIX YMEHUH;
OCO3HAHHBIM BBIOOPOM M MOCTPOCHHEM MHAWBUAYAIbHON TPAaeKTOPUU 00pa30BaHUS U HKUZHEHHBIX
IJTAHOB € YYETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYECKOEe BOCIIUTAHHE:

CIIOCOOHOCTBIO K OSMOIMOHAJIbHOMY H 3CTCTHYCCKOMY BOCIIPHATHIO MATEMATHYCCKUX
O6’LCKTOB, 3aJa4, pemeHHﬁ, paccymz[eHHﬁ; YMCHHUIO BUACTh MATEMATHYCCKHUEC 3aKOHOMCPHOCTH B
HCKYCCTBC.

HeHHOCTlfl HAYIHOI'O0 IMO3HAHUS:

OpHGHT&HHCﬁ B ACATCIBHOCTU Ha COBPCMCHHYIO CHUCTECMY HAYYHBIX Hpe,I(CTaBHeHI/Iﬁ 00
OCHOBHBIX 3aKOHOMCPHOCTAX pPa3BUTHUA UYCJIIOBCKA, IIPUPOIAbI H 06H_ICCTB8., IIOHUMaHUEM
MaTeMaTHUYECKOMU HAyKH KakK CCI)CpBI YeJIOBEUYECKOH ACATCIIBHOCTH, OTAallOB eé pa3sBUTHUA U 3BHAYUMOCTH
JI1 pa3BUTHUA HUBUIIM3alOWH,; OBJIAACHUCM SA3bIKOM MATCMATUKU U MaTeMaTU4eCKOM KYHBTypOfI KakK
CpCACTBOM MMO3HAHUA MUPA; OBJIAICHUCM HABbIKAMU HCCIIeN0BaTEIbCKON I€ATEILHOCTH.

Pusnyeckoe BOCIHMTAHHE, (POPMHUPOBAHUE KYJIbTYPbl 30POBbS M IMOIHOHAJIBHOIO
Oslaromostyqusi:

TOTOBHOCTBIO ITPUMEHSTh MaTEMATUUECKUE 3HAHUSI B MHTEPECaX CBOETO 3/I0POBbs, BEICHUS
3JI0pOBOT0 00pa3a *U3HM (37J0pOBOE MUTAHUE, COATTAHCHPOBAHHBIN PEXUM 3aHITUN U OTAbIXA, PETy-
nsipHas pU3nUecKas akTUBHOCTH); c(hOPMUPOBAHHOCTHIO HABbIKA pe(ieKCHH, MPU3HAHHEM CBOETO
MpaBa Ha OMIMOKY U TAKOT'o K€ IpaBa JIPYroro yeiaoBeKa.

IKOJIOrn4YecKoe BOCIUTAHUE:

OpHeHTaHHCﬁ Ha MMPUMCHCHHUC MATCMATHYCCKUX 3HAHUU I peuicHusA 3aaa4 B o0Oactu



COXPAaHHOCTH OKPYXKAIOIICH Cpeabl, IUIAHUPOBAHMS IOCTYIIKOB W OICHKH HMX BO3MOXKHBIX
MOCJEJCTBUI JIJIsl OKPYKAIOIICH Cpeibl; OCO3HAHUEM TJI00AIBHOIO XapaKkTepa 3KOJIOTHYECKUX
mpo0IeM U MyTei X penieHusl.

JIMYHOCTHBIE pe3yJjbTarhbl, 06CCH6‘{I/IB310HII/IG aJanTanuro oﬁyqalomerom K
U3MEHAIOIMUMCH YCJII0OBUAM COMAIBbHOM 1 l'lpHpOI[HOﬁ Cpeabl:

TOTOBHOCTBIO K JCHCTBUAM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Yepe3 MPAKTUYECKYIO JIEeATEIbHOCTh, B TOM YHCJIE€ YMEHUE YUYUTHCS y APYTrUX
JII0JIeH, MPUOOPETAaTh B COBMECTHOM JIEATEIILHOCTH HOBBIE 3HAHUS, HABBIKK M KOMITETCHIIMH U3 OTIbITa
ApYrux;

HEO0OXO0IMMOCThIO B (OPMUPOBAHMU HOBBIX 3HAHWH, (OPMYIUPOBATH WUAEU, TOHSATHS,
TUTIOTE3bI 00 0OBEKTAX U SBJICHUSAX, B TOM YHCIIE paHee HE M3BECTHBIX, 0CO3HABAThH JEe(UIIUTHI COO-
CTBEHHBIX 3HAaHUW U KOMIIETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYALMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAILHIO
KaK BbI30B, TpPEOYIOUIMII KOHTpMEp, KOPPEKTHUPOBAaTh NPUHMMAeMble pEIIeHHUs M JeHUCTBUS,
(dbopMynupoBaTh U OIIEHUBATh PUCKU U MOCIEICTBUS, GOPMUPOBATDH OTIBIT.

MeTanpeaMeTHble pe3yabTaThl

MertanpeaqMeTHbIe pe3yabTaThl OCBOCHHS MPOTPaMMBI y4eOHOTO TpeaMmera «MaTemaTrukay
XapaKTEePU3YIOTCS OBJIAZICHUEM:

1) Yuueepcanvnvimu no3nasamenvHviMu Oeticmsusimu, 0decnevusarouumu Gopmuposanue
0a306bIX KOSHUMUBHBIX npoyeccos o0yuaiouuxcs (oceoenie mMemooos NO3HAHUS OKPYICAIOULE20
Mupa; npumeHenue  J02UYeCKUX, UCCIe008AMENbCKUX —Onepayutl, yMeHuil pabomamsv ¢
unpopmayueir).

Ba3oBble JJornueckue neicTBus

® BLIABJIATE M XAPAKTCPU30BATH CYHICCTBCHHBIC IPHU3HAKK MaTCMAaTHYCCKUX 06’beKTOB,
HOHHTHﬁ, OTHOIIICHUM MCKIY NOHATUAMU; (bOpMy.]'II/IpOBaTB OIIPCACIICHUSA HOHHTI/II‘/'I; YCTaHaBJINBATb
CymeCTBeHHBIﬁ IIPpHU3HAK KJ'IaCCI/I(l)I/IKaI_II/II/I, OCHOBAaHHA AJIA O606HICHI/I$I U CpaBHCHUS, KPUTCPUU
IIPOBOAMMOTI'O aHAJIN3A,

¢ BOCIIPUHUMATDb, CI)OpMYJ'IPIpOBaTB n Hp606pa30BHBaTL CYXKIACHUA: YTBCPAUTCIIBHBIC U
OTpULATCIIbHBIC, CAMHUYHBIC, YACTHBLIC 1 O6H.[I/Ie; YCJIOBHBIC;

® BBLIABJIATH MAaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHBOpEUHs B (hakTax,
JAHHBIX, HAOIIOEHUSAX U YTBEPXKJICHUAX; TpeyUlaraTh KpUTEPUH JUIS BBISBICHUS 3aKOHOMEPHOCTEH
Y IPOTUBOPEUHIA;

® JiCJIaTb BBIBOABI C HCIIOJIb30BAHHUCM 3aKOHOB JIOTUKH, ACAYKTUBHBIX W HUHAYKTHBHBIX
WO3&KJ'IIO“ICHPII>1, YM038.KJIIOIIGHI/II>'I 110 aHAJIOT'UH,

L pa36HpaTL A0Ka3aTCJIbCTBA MaTCMaTUYCCKUX YTBep)K)IeHI/Iﬁ (HpHMLIe n oT HpOTI/IBHOFO),
IpOBOAUTE CAMOCTOATCIIBHO J10Ka3aTCJIbCTBA MATCMATHUYCCKUX (baKTOB, BBICTpAanBAaTh ApryMCHTA-
UK, OPpUBOAUTH NPHUMEPBI U KOHTPHIPUMCPBI, NPUMCHATL MCETOIL MaTeMaTHU4eCKOM HUHIAYKIHH,
000CHOBKIBATH COOCTBEHHEIE pacCyxi€HUA

L4 BLI6I/IpaTL croco0 peuicHus yqe6H01>'1 3aga4du (CpaBHI/IBaTL HCECKOJIBKO BapUaHTOB
peuicHus, BBI6I/IpaTB HanOoJee MOAXOASAIIUN C y‘{éTOM CaMOCTOATCIIbHO BbIICIICHHBIX KpI/ITepI/ICB).

Ba3oBble ucciegoBaTe/LCKHeE Al CTBUA



® JICII0JIb30BATh BOMPOCH KaK UCCIIEI0BATEIbCKHI HHCTPYMEHT MO3HaHUs; (HOPMYITHPOBATh
BOTIPOCHI, (PUKCHPYIOLINE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOSATEIILHO YCTaHABIMBATH HCKOMOE U
naHHoe, (POPMHUPOBATH THIIOTE3Y, APT'yMEHTHPOBATH CBOIO MO3UIIMIO, MHEHHE;

® TIPOBOJUTH IO CAMOCTOSTEIHHO COCTABICHHOMY IUIAHY KCIIEPUMEHT, UCCICIOBAHUE 10
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIECKOro 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTy COOOM;

® CaMOCTOSITENIEHO (DOPMYIUPOBATH OOOOIICHHS ¥ BBIBOBI IO PE3yIbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, HCCIICIOBAHUS, SKCIIEPUMEHTA, OIICHUBATh JIOCTOBEPHOCTH IMOJTYYCHHBIX PE3y/IbTaTOB,
BBIBOJIOB U 000OIIICHHIA;

® J[IPOIHO3HMPOBATH BO3MOXKXHOC pPa3BUTUC IIPOLICCCA, a TAKIKEC BbIABUI'aTb HNPCAIIOJIOKCHUA O
€TI0 pa3sBUTUHN B HOBBIX YCIIOBUAX.

Padora c unopmanueii

® BBISABJISITH HEJJOCTATOYHOCTHh U U30BITOYHOCTh MH(MOPMAIUH, TAHHBIX, HEOOXOIUMBIX IS
pELICHUS 3a1a4H;

e BbLIOMpaTh, AHAIM3UPOBATh, CUCTEMATU3MPOBATh W HHTEPHPETUPOBATH HHPOPMAIUIO
Pa3IMYHbBIX BUJIOB U (POPM NpEACTABICHUS;

e BpIOMpaTh (hopMy MpeacTaBiIeHUs] UHQOPMALMK U WIUTIOCTPUPOBATh pelllaeMble 3ajaun
cXeMaMu, AMarpaMMaMH, HHOU rpadukoi U ©X KOMOWHALIUSAMU;

® OIICHMBATh HAAEKHOCTH HWH(POPMALUKU 1O  KPUTEPUSM, MPEIIOKEHHBIM MU
C(OpPMYJINPOBAHHBIM CaMOCTOSTEINBHO.

2) Vuueepcanonvivu — KOMMYHUKAMUGHBIMU  OeUCMBUAMU, obecneuusarowumu
chopMupo8anHOCMb COYUAILHBIX HABLIKOG 00VUAIOUJUXCSL.

OO0menne

® BOCHpPUHUMATh U (POPMYIHPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBHUSMH M LEISIMHU
oOLIeHMS; ICHO, TOYHO, TPaMOTHO BbIPa)KaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MUChMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS 0 X0y PELISHUs 3aJjaui, KOMMEHTHUPOBATh NOJYyYCHHBIN PE3yNbTarT;

e B X0J/e 00CYXJEHHUs 3a7aBaTh BOIPOCHI MO CYIIECTBY O0OCYKIaeMOil TeMbl, MpoOIeMBbl,
pemaeMoi 3ajauM, BBICKA3bIBATh HJIEH, HAIllCJIEHHbIE HA TMOWCK PEHICHUS; COIMOCTABJIATH CBOU
CYXKJCHUSA C CYXICHHUSIMHU JPYrUX YYaCTHUKOB AMajora, oOHapy>KMBaTh pasivyue M CXOACTBO
MO3UIMI; B KOPPEKTHOU popme hopMynnpoBaTh pa3HOTIACHUS, CBOU BO3PAKEHUS;

® [IPCACTABJIATHL PE3YJbTAaTbl PCHICHUA 3aJa4u, SKCIICPHUMCHTA, HUCCICAOBAHUA, IPOCKTA,
CaMOCTOATCIBHO BBI6I/Ip8.TB (1)0pMaT BBICTYIIJICHUA C y‘IéTOM 3a/lad IMpC3CHTAINN U ocoOeHHOCTEHN
AyJAUTOPHH.

CotpyaHun4ecTBo

¢ JIOHMMATbhb U UCIIOJIB30BATh NPCUMYILICCTBA KOMaHJIHON U I/IH,HI/IBI/II[yaJIBHOfI pa6OTLI npu
peUICHUH y‘Ie6HBIX MAaTEMaTUYICCKUX 3a/la4d; IPUHUMATh 1LICJIb COBMECTHOM ACATCIIbHOCTH, TNIAHUPO -
BaTb OpraHU3aluIO COBMECTHOM pa6OTBI, pacnpeaciisiTb BUAbL pa60T, JA0TOBApUBATHCA, 06CY)K,I[8.TB
Imponecc u pe3yjbTar pa60TLI; O606H_[aTI> MHCHUS HECKOJIbBKHUX HMHeﬁ;

® y4acTBOBaTh B I'PYNIOBBIX (hopmax paboTsl (0OCYkIeHHs, OOMEH MHEHHMH, «MO3TOBbIE
IITYPMBI» U UHBIE); BBITIOIHATH CBOIO YacTh pabOThl M KOOPJMHUPOBATH CBOU JIEHCTBUS C IPYTUMHU
YJIeHaMHM KOMaH/Ibl; OLICHUBATh Ka4eCTBO Pe3yJibTaTa M KaueCTBO CBOETO BKJIaJa B OOIIUI pe3ynbTaT
10 KpUTEPHUIM, C(HOPMYTUPOBAHHBIM YJYACTHUKAMU B3aUMOICHCTBHUS.

3) Vuusepcanonvimu pezynamuenvimu Oelicmeusmu, 00ecneyusaoumumu @Gopmuposanue



CMbBLCIOB6bIX YCMAHOBOK U HCUSHEHHBIX HABBIKOG TUUYHOCNIU.
CaMOOPFaHI/IZiaIII/IH

® BBIABIATH NPOOJIEMBI JUIS PEHICHUWS B OKU3HEHHBIX M Y4EOHBIX CHTYalHAX;
OPUEHTUPOBATHCS B PA3JINYHBIX MIOAX01aX MPUHATHUS PEILICHUI (MHIUBUIYaJIbHOE, TPYIIIIOBOE);

® CaMOCTOSITEJIbHO COCTABIIATH IIJIaH, AITOPUTM PELICHUs 3a]ja4u (UJIU €0 YacTb), BHIOMPATh
croco0 pemeHus: ¢ y4€TOM UMEIOIIUXCS PECypcOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPO-
BaTh U KOPPEKTUPOBATH BApPUAHThI PEUICHUN ¢ y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb

® BJIQJETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS Ipoliecca U Pe3ysbTaTa pEIICHUs
MaTeMaTHYeCKON 3aJjaui, CAaMOMOTHUBALIUU U pedIeKCHH;

¢ NPpCABUACTDL TPYAHOCTHU, KOTOPBIC MOT'YT BO3HUKHYTH HNpPU PCUHICHUH 3aJa4du, BHOCHUTH
KOPPEKTHUBEI B JACATCIIBHOCTE HA OCHOBC HOBBIX O6CTO$[T€J'IBCTB, HﬂflI[CHHI:IX OHII/I6OK, BBIABJIICHHBIX
TPYIHOCTEH;

® OLCHMBATH COOTBETCTBUEC PpE3yJibTaTa ACATCIbBHOCTHU MOCTaBJICHHOMN oejmm U yCIOBUSAM,
OOBSICHSTH MPUYUHBI JOCTMXKCHUS W HEJOCTHKCHUSA LICJIN, HAXOAUTH OIHI/I6Ky, J1aBaTh OLCHKY ITPpU-
0OpEeTEHHOMY OTIBITY.

3M0[II/IOHaJIbelﬁ HHTECJIJIEKT

® BBIpAXaTh HMOIMU TPU H3YYCHUH MaTeMaTHYeCKMX OOBEKTOB W (PaKTOB, [aBaTh
SMOIIMOHAIBHYIO OLICHKY PELIEeHUs 3aJauu.

IIpenmeTHble pe3yJibTaThI

OcBoeHnne yueOHOTO Kypca «Anrebpa» Ha YIJy0JEéHHOM YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHusl JOJDKHO 00eCIeunBaTh JOCTIKECHHE CICIYIOUINX MPEIMETHBIX 00pa30BaTeIbHBIX
pe3yJIbTaTOB.

7 kaacc

Yuca ¥ BLIYHCTIEHUS

Pauuonanvnuie uucna

[lepexonuTe OT 0AHOHM (HOPMBI 3amuch 4yHucel K Apyroil (mpeoOpa3oBbIBaTh AECCATUUHYIO
IpoOb B 0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECSITHUHYIO, B YaCTHOCTH, B OECKOHEUHYIO IECATHYHYIO
IpoOBb).

Hcnonb30BaTh MOHSATUS MHOKECTBA HATypalbHBIX YHCEN, MHOXECTBA IIENIbIX 4YHCel,
MHO>KECTBA PallMOHATBHBIX YUCET TPH PELICHUH 33/1a4, TPOBEICHUH PACCYKICHHI U JOKa3aTEIbCTB.

[ToHumaTth 1 0OBACHATH CMBICT MMO3UIIMOHHON 3aMMCH HATYPaJIbHOTO YHCIIA.

CpaBHMBATh U yIOPSAAOUYMUBATH PALIMOHATIBHBIE YHCIA.

BLIHOJ'IHHTB, coucTasd YCTHBIC W IIHMCbMCHHBLIC HpI/IéMH, apH(bMeTquCKHe JEHUCTBHUS C
palluOHAJIbHBIMU YUCIIaMH, UCIIOJIB30BATh CBOICTBA 4YHCEI U IpaBujia HeﬁCTBHﬁ, HpI/IéMH panuo-
HaJIbHBIX BBIYMCIICHUM.

BrInoaHATE ASHCTBHS CO CTEIECHSIMU C HAaTypaJIbHBIMU ITOKA3aTCIIAMMU.

HaxoauTe 3Ha4YE€HUS YUCIOBBIX BBIpa)KeHHﬁ, COACPIKAIIUX PAalTUOHAJIBHBIC YHUCJIa U CTCIICHU
C HATypaJIbHbBIM IIOKa3aTCJICM; IMPUMCHATH paBHOO6pa3HBIC CIIOCOOBI U HpI/IéMBI BBIYHMCIJICHUA, CO-
CTaBJIATH U OICHUBATH YN CJIOBBIC BBIPAKCHHUA IPHU PCIICHUU IMPAKTUYCCKUX 3a1aY U 3a1a4 U3 APYTUux



y4eOHBIX MPEIMETOB.

OxpyrJyiATh yKcia ¢ 3aJaHHON TOYHOCTBIO, a TAKXKE IO CMBICIY MPAKTUYECKON CUTYyaluu;
BBINIOJIHATH IPUKUJIKY U OLIEHKY P€3YJIbTaTa BEIYUCICHUM, OLIEHKY 3HAYEHU I YUCIIOBBIX BBIPAXKEHUH,
B TOM YHCJIE [IPU PELICHUH NTPAKTUYECKUX 3a/1a4.

Pemrate TekcTtoBbie 3amaun apu(PMETHUECKUM CIOCOOOM; MCTOJIB30BaTh TAOIUIIBI, CXEMBI,
YEPTEKH, IPYrue CPpeCTBA NPEACTABICHHS JaHHBIX P PEIIEHUHU 3a7a4.

Pemate NpakTHMKO-OPUEHTUPOBAHHBIE 3a/layd, CBS3aHHBIE C OTHOLICHHEM BEJIMYUH,
IIPONOPLUUOHAIBHOCTBIO BEJIUMYMH, IIPOLICHTAMU; HHTEPIPETUPOBATH PE3YJIbTATHl PELICHUS 3a1a4 C
y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU PACCMaTPUBAEMBIX 0OBEKTOB.

Henumocmo

Jloka3bIBaTh ¥ IPUMEHSTh MIPU PEIICHUH 3a]1a4 MPU3HAKU AeTMMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10,
11, mpuU3HAKYU IETUMOCTH CYMMBI H IPOU3BEICHUS IEJIBIX YUCEIL.

PaCKJ'[a)IBIBaTI) Ha MHOUTCJIM HATYPAJIbHBIC YKUCJIA.

CB00OOZHO OTEpUPOBATh MOHATHSAMHU: YETHOE YHMCIO, HEYETHOE YMCIIO, B3aWUMHO IMPOCTHIC
YHUCIA.

Haxomute Hambompmmuii oOmMK JeNMUTENh W HaWMEHbINEe OoO0INee KpaTHOE YHCen |
HUCIIOJIB30BAaTh UX HpI/I peHIeHI/II/I 3aaa4, HpI/IMeHSITB aJ'IFOpI/ITM EBKJ’II/I}Ia.

OnepupoBaTh NOHATHEM OCTATKA 10 MOAYII0, IPUMEHATH CBOMCTBA CPABHEHH 110 MOIYIIIO.
Anredpanyeckue BbIpasKeHU s
Buipasicenun ¢ nepemennvimu

Hcnonp3oBark anreOpanyecKyr0 TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B IpoIiecce
OCBOEHHS y4eOHOTO MaTepHaa.

Haxozme 3HaA4YCHUA 6YKBCHHBIX BBIpa)KeHI/Iﬁ IIpHU 3aJaHHBIX 3HAYCHHUAX IIEPECMCHHBIX.

Hcnons30BaTh MNOHITHE TOXKACCTBA, BBIIIOJIHATH TOXACCTBCHHBIC Hp606pa30BaHI/I${
BBIpa}KeHI/If/'I, JOKa3bIBaTh TOXKACCTBA.

Muoro4jieHnl

BemoausTh HpCO6paSOBaHI/I${ [EJIOT0 BBIPpAXXCHUA B MHOI'OYJICH IPHUBCACHUEM HOI[O6HBIX
cJ1ara€MbIX, paCKpbITUEM CKOOOK.

BoimonusaTe  gedcTBUA  (ClOKEHUE, BBIYMTAHUE, YMHOXKEHHE) C OJHOWIEHaMH M C
MHOTOYJICHAMH, IPUMEHSTH (OPMYIIbI COKPAIIEHHOTO YMHOKEHHUS (KBapaT U KyO CyMMBbI, KBapat
1 Ky0 pa3HOCTH, Pa3HOCTh KBaJpaToOB, CyMMa W Pa3HOCTh KyOOB), B TOM YHCIE JUIS YIPOILIEHUS
BBIUMCIICHUM.

Ocy1ecTBIATh pa3iokKeHHe MHOTOWIEHOB HA MHOXKUTEIHN C IIOMOIIbIO BEIHECEHHS 32 CKOOKH
00I11er0 MHOXKHTEJISI, TPYIIUPOBKHU CJIaraeMbIX, IPUMEHSS (GOPMYIIbl COKPALIEHHOTO YMHOKEHHUS.

HpI/IMeHHTB HpeO6p330BaHI/I${ MHOTOYJICHOB JJIsI pCHICHUA PA3JIMYHBIX 3a/1a4 U3 MAaTCMATHKHU,
CMCKHBIX IPECIMETOB, U3 peanLHoﬁ IIPaKTHUKHU.

Vcnonp3oBaTh CBOWMCTBA CTENEHEW C HATypalbHBIMU MOKa3aTENsIMH Ul MpeoOpa3oBaHus
BBIPAXKCHUI.

YpaBHeHHUS H CHCTEMbI YPAaBHEHU I

Pematp smHelHBIE ypaBHEHUS C OJHOM INEPEMEHHOM, NPUMEHsS NpaBuia IMEepexoaa OT
HCXOJHOTO YPaBHEHUS K paBHOCUIBHOMY eMy. IIpoBepsTs, sIBiIsIeTCS I YNUCIIO KOPHEM ypaBHEHUS.



[ToxOuparh MpUMEpHI Map YUCEN, SBISIONUXCS PEIICHUEM JIMHEHHOTO YPaBHEHUS C JBYMS
[IEPEMEHHBIMU.

CtpouTh B KOOpDAMHATHOM IJIOCKOCTH TpaduK JUHEHHOTO ypaBHEHUS C JBYMS
NIEPEMEHHBIMH; MOJIb3YSICh TPaUKOM, TPUBOAUTH IPUMEPHI PEIICHHS YPABHEHUS.

Pemate cucrempl JBYX JIMHEHHBIX ypaBHEHHUH C JBYMSI TEPEMEHHBIMH, B TOM YHCIIE
rpaduUecKu.

CocraBiTh M peliaTh JMHEHHOE YpAaBHEHHWE WIM CHUCTEMY JIMHEWHBIX YpaBHEHUH 110
YCIIOBMIO 337]a41, UHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3a/1a4M IIOJIyYE€HHBIN pe3ysIbTar.

DOyHKUUHA
Koopounamut u epaguxu

N3o6paxaTh Ha KOOPAUHATHON MPAMON TOYKH, COOTBETCTBYIOIIME 3a/IaHHBIM KOOPJAMHATAM,
JIy4d, OTPE3KH, MHTEPBAJIbI; 3aMMChIBATH YUCIIOBBIE TPOMEKYTKH Ha alreOpanvdeckoM si3bIKe.

OTmeuaTh B KOOPIAMHATHOM MJIOCKOCTHU TOYKHU IO 3a/laHHBIM KOOpPJIMHATaM.
Dynkyuu
Crpouts rpaduku TUHEHHBIX QYHKIUI.

OnuceiBaTh ¢ MOMOIIBI0 PYHKIUN W3BECTHBIE 3aBUCHMOCTH MEXy BETUYMHAMHU: CKOPOCTb,
BpeMsi, pacCTOSIHUE; [I€Ha, KOJMYECTBO, CTOMMOCTD; TPOU3BOIUTEIBHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonuts 3HaueHre (yHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonnmate rpadudeckuii crocoOd MPEACTaBICHHUS W aHaau3a WH(POpMAIMH; W3BICKATh W
MHTEPIPETUPOBATh HHPOPMAIIUIO U3 TPAPHUKOB PEATHHBIX IMPOILIECCOB U 3aBUCHUMOCTEH.

Hcnonws30Bath cBOMCTBA (YHKIIMN IS aHAIM3a TPpaUKOB pealbHBIX 3aBUCUMOCTEH (HYIH
(GYHKIIMU, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA (DYHKIIMH, TPOMEXKYTKH BO3pAcTaHUS W YObIBAHHS
dbyHK1IMHA, HAMOOJIBIIIEE U HAUMEHbIIIEE 3HAUCHUS (PYHKITUH ).

Hcnonb3oBath rpaduku 17151 KCCIIEOBAHMS IPOLECCOB M 3aBUCUMOCTEH; IIPH PELLICHUH 3a/1a4
U3 IpYTUX y4eOHBIX MPEIMETOB U pPealbHOMN KU3HHU.

8 kiacc

Yucya ¥ BLIYHCTIEHUS

Hppauuonanvnoie uucna

[ToHMMaTh U UCTIONBH30BATh MPEACTABICHUS O PACITUPEHUH YUCIOBBIX MHOYKECTB.

CB00OOHO OMEpUPOBATH MOHATHSAMH: KBJIPATHBIM KOpPEHb, apU(PMETHUYCCKUN KBaJpaTHBIHA
KOPEHb, UpPaIOHATBHOE YUCIIO; HAXOAUTh, OLIEHUBATh KBAaIPATHbIEC KOPHH, UCIIONIb3Ys PU HE0OXO0-
JMMOCTHU KaJIbKYJISITOP; BBITIOJHATH MPe0Opa30BaHUsl BBIPAKEHUH, COJIEPKaINX KBAJpaTHbIE KOPHHU,
HCIIO0JIb3Yysl CBOMCTBA KOPHEM.

Hcnonp30Barh HayalbHbIE IPEACTABICHHUS O MHOXECTBE ACHCTBUTEIBHBIX YHCEN A
CpaBHEHMsI, OKPYTJICHUSI M BBIYMCICHHI; U300pakaTh JeWCTBUTENbHBIE YHCIa TOYKAMU Ha KOOPAU-
HaTHOM IIPSAMOM.

Hcnonb30BaTh 3amucH OOJBIIMX W MAajbIX YHCET C NOMOIIBIO AOCCATUYHBIX ,[[p06el71 nu
CTEIIEHEeW umcia 10, 3alMUCbIBATh W OKPYIUIATH YHCIOBLIC 3HAYCHHUA PCAJIbHBIX BCJIIMYUH C
HCIIOJIb30BAHUEM PAa3HBIX CUCTCM I/I3MCpCHI/II7L

Henumocmu

CBO60,Z[HO ONCpUPOBATH MMOHATUCM OCTATKA 110 MOAYJIHO,; IPUMCHSTH CBOIiCTBa CpaBHCHI/Iﬁ 18(0)



MO/YJIIO; HAXOJIUTh OCTATKU CYMMBbI U IIPOU3BEACHMUSI 110 JAaHHOMY MOJIYJIIO.
Auredpanyeckue BbIpaKeHHs
/pobno-payuonanvusie eviparxcenus
HaxonuTh nomycTuMble 3HaYCHUSI TIEPEMEHHBIX B IPOOHO-PAIIMOHAIBHBIX BBIPAKCHHSIX.
[IpuMeHATh OCHOBHOE CBOMCTBO pallMOHAJIBHOM IpOOH.

BemonsaTe npuBeneHne anreOpandeckux ApoOeil K oO0IieMy 3HaMEHATeNo, CIO0XKEHHE,
YMHOXEHUE, JIeJICHNE anreOpandeckux apooei.

BremonaaTs TOXACCTBCHHBIC Hp€O6p8,30BaHI/I$I panroHaJIbHBIX BI)Ipa)I(eHHﬁ.

[TpumensTs npeoOpa3oBaHUs BHIPAKEHUN ISl pEIIeHUs pa3IMyHBIX 337a4 U3 MaTeMaTHKH,
CMEXHBIX [TPEAMETOB, U3 PEAIbHON ITPAKTHUKH.

Cmenenu

HpI/IMeHXTB IHNOHATHE CTCIICHU C ICJIBIM II0Ka3aTCjI€M, BbIIIOJIHATH Hp€O6p330BaHI/I$I
BBIpa)KGHI/II\/’I, cocprKanX CTCIICHU € CJIbIM IMOKa3aTCJICM.

praI{MOHaﬂbele BbIPAIICEHUA

Haxonnte  pomyctumele  3HAaY€HHs  TNEPEMEHHBIX B BBIPAXKEHHAX, COJEpKALIUX
apudmeTnyeckue KBaJapaTHble KOPHHU.

BrinonHsaTe mpeodpa3zoBaHus HppallOHaIbHBIX BEIPAKEHUN, UCTIOIb3Ys CBOWCTBA KOPHEH.
YpaBHeHUs] M HEPABEHCTBA

Pemate kBagpaTHbIC ypaBHEHUS.

Pemate apoGHO-palimoOHaNbHbIE ypaBHEHHUS.

PemaTte nuHeliHbIE ypaBHEHUA C TapaMeTpaMH, HECII0KHBIE CUCTEMbI JINHEHMHBIX YpaBHECHUN
C mapaMeTpaMH.

[IpoBoauTh Hccaen0OBaHUSl YPABHEHUM U CUCTEM YpaBHEHUH, B TOM YHCJIE C TPUMEHEHUEM
rpaduyecKux npeacTaBieHui (ycTaHaBIMBaTh, UMEET JIM ypaBHEHHE WIIM CUCTEMa YpaBHEHUH pellie-
HUSI, €CJTH UMEET, TO CKOJIBKO, U TIp.).

[IepexoauTh OT cii0BeCHOM (POPMYTUPOBKH 33/1a4H K €€ anredpandeckoil MoJIey ¢ HOMOIIbIO
COCTaBJICHUSI YPAaBHEHUS WJIM CHUCTEMbl YpPaBHEHUW, MHTEPHPETUPOBATH B COOTBETCTBUU C KOH-
TEKCTOM 3aJ]auu MOJy4YeHHBINA Pe3yabTarT.

HpI/IMeHHTB CBOMCTBA YHCJIOBBIX HCPAaBCHCTB JIs1 CPAaBHCHHA, OLUCHKH, PCIIATH JIMHEHUHBIE
HCPABCHCTBA C OJIHOM HepeMeHHOﬁ 1 UX CUCTCMBI, JaBaTb Fpa(bI/I‘IeCKYIO HIUIIOCTpAlUIO MHOKECTBA
peI_HeHI/Iﬁ HCPABCHCTBA, CUCTCMbI HCPABCHCTB.

DyHKUUH

[ToHnMaTh U UCIIOJIB30BaTh (DYHKIIMOHATIBHBIE MMOHATUS U SA3bIK (TEPMHUHBI, CUMBOJIHUYECKHUE
0003HaueHMsT); OTNpeNeNIATh 3HaueHUe (PYHKIMM MO 3HAYEHUIO apryMEHTa; ONpeNeNiATh CBOWCTBA
¢byHKIMY 10 e€ rpaduKy.

Crpouts rpaduku Gyakmmit Y = ax?, y =x2+ b, y=x3, y=|x|,y=vx,y = S U OIHCHIBATH
CBOICTBA YNCIOBON (DYHKIUH 110 €€ rpaduKy.

9 kamacce

Yucua v BBIYUCTICHUSA

CBO60,Z[HO onepupoBaTh MNMOHATUAMH: KOPCHb N-it CTCIICHU, CTCIICHL C pPalMOHAJIbHBIM



[I0Ka3aTeseM; HaXOJUTh KOPEHb N-U CTEIEHU, CTENIEHb C PAlMOHAJIBHBIM II0KA3aTelIeM, UCIIOJIb3Ys
Ipu HEOOXOJUMOCTH KAJIbKYISATOpP; TNPUMEHATh CBOMCTBA KOpPHS N- CTENEeHH, CTENEeHU C
palMOHAIBHBIM IOKA3aTEeIIEM.

Hcnonb30BaTh NOHSATHE MHOXKECTBA JIEHCTBUTENIBHBIX 4YMCEN IpPU PEUIEHUH 3ajad,
IIPOBEJICHUU PACCYXKACHUM U TOKa3aTEJIbCTB.

CpaBHUBaTh U YHOPSAJOUYUBATH JEHCTBUTENbHBIE YNCIA, OKPYIJIATH JIEHCTBUTEIbHBIC YUCIIA,
BBINIOJIHATh IPUKUIKY PE3ybTaTa BEIYMCIICHUM, OLIEHKY YMCIIOBBIX BBIPAKECHUM.

MHoroujieHbl

CB00OTHO OTIEPUPOBATH MOHATHEM KBAJIPATHOTO TPEXWICHA; HAXOIUTh KOPHHU KBAJIPATHOTO
TpEXWICHA.

PacknanpiBaTh KBaApaTHBIN TPEXUJIEH HA IMHEMHBIE MHOXKHUTEIIH.

YpaBHeHUs] M HEPABEHCTBA

Pemrate nuHelHbIe W KBaJpaTHBIE ypAaBHEHHS, YpaBHEHUS, CBOJSIIMECS K HHUM, JPOOHO-
palMOHAIbHBIE YPABHEHUS.

PemaTte HecoXHBIE KBaApATHBIE YPABHEHUS C MTAPAMETPOM.

Pemrate nMHENHBIE HEpaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA; WCIIOIb30BATH METO[
MHTEPBAJIOB; M300pa)kaTh pelIeHHEe HEPAaBEHCTB Ha YHMCIOBOW MPSMOM, 3alUChIBaTh pElIEHUE C
MTOMOIIBIO CHMBOJIOB.

Pemath cuctembl IBYX JUHEHHBIX ypaBHEHHUIl € ABYMs MEPEMEHHBIMU U CHUCTEMBI JIBYX
YpaBHEHHUM, B KOTOPBIX OJTHO YpaBHEHUE HE SIBISCTCS JTMHEHHBIM.

PemaTte HecioKHBIE CUCTEMBI HEIMHEHHBIX YPAaBHEHUH C MApaMeTPOM.

[IpuMeHsTh METOBI PABHOCHIIBHBIX MIPEOOPa30BaHU, 3aMEHBI TIEPEMEHHOMN, TpaduIeCcKOro
METO/Ia MPU PEUICHUH YpaBHEHUN 3-1 U 4-i CTENEHE.

Pemate cucteMbl TMHEHHBIX HEPABCHCTB, CUCTEMbI HECPABCHCTB, BKIHOYAKOIMEC KBAAPATHOC
HCPaBCHCTBO, I/I306pa)KaTb pE€icHuEe CUCTEMbl HCPABCHCTB Ha YHCIIOBOM HpﬂMOﬁ, 3aI1MChbIBaTb
PCUICHHUEC C IIOMOIIBbIO CUMBOJIOB.

Pemrate YpaBHCHU, HCPABEHCTBA U UX CUCTEMBI, B TOM YHUCJIC C OIrpaHUYCHUAMMU, HAIIpUMED,
B IICJIBIX YHCJIaX.

[IpoBoauTh HccaeIOBaHUSI YPABHEHUM U CUCTEM ypaBHEHHUH, B TOM YHCIIE C TPUMEHEHHUEM
rpaduyecKux npeacTaBieHui (ycTaHaBIMBaTh, UMEET JIM ypaBHEHHUE WK CHCTeMa YpaBHEHUH periie-
HUS, €CJTU UMEET, TO CKOJIBKO, U TIP.).

Pemare TekcTOBBIE 3agauM anre6pa1/1quKI/IM CIIOCOOOM € IIOMOIIBIO COCTAaBJICHHA
ypaBHeHHﬁ, HCPABCHCTB, UX CUCTCM.

Hcnonrs30BaTh YpaBHCHUA, HCPABCHCTBA U UX CUCTEMbI U COCTABJICHUA MaTeMaTH4eCKOM
MOJCIIN peaHLHOﬁ CUTyallu" UJin HpHKHaﬂHOﬁ 3alavuu; UHTCPpHPCTUPOBATD IMOJTYUCHHBIC PE3YJIbTATLL
B 3aJaHHOM KOHTCKCTC.

DyHKUUH

CB000HO OmNEepUpOBaTh MOHATHSIMU: 3aBUCUMOCTb, (QYHKIUSA, Tpapuk (QYHKIUH, MpsMmas
MPONOPIHOHATIBHOCTb, JINHEIHAs PYHKIMS, 00paTHAast MPOTOPLHUOHATBHOCTB, MapadoJia, runepooa,
KYCOYHO-3a1aHHasT (PYHKIIHSL.

UccnenoBath QyHKIMIO 10 e€ rpaduKky, yCTaHABIMBATh CBOMCTBa (yHKIUiIl: 00nacTb
OTpENIeNIeHUsl, MHOKECTBO 3HAUYEeHUH, HYyIM (QYHKIUH, MPOMEXKYTKH 3HAKOMOCTOSIHCTBA,



MPOMEKYTKA BO3pacTaHWss W YObIBaHMSA, YETHOCTH/HEYETHOCTh, HaAWOOJbIIEE M HaMMEHBIIEE
3HA4YEHMs], ACUMIITOTBHI.

Pacrnio3naBate KBapaTu4Hy0 (GYHKLIHUIO IO (GOpMyJie, IPUBOJUTH IPUMEPHI KBaIPATUIHBIX
GyHKIUH U3 peabHOM KU3HH, (PU3UKU, TEOMETPUH.

Omnpenenste moNoXkeHWe Tpaduka KBaApaTHYHOW (YHKIMH B 3aBUCUMOCTH OT €&
KOA(QPHUIIHEHTOB.

CtpouTtsh rpaduK KBaApaTHIHOH (HYHKIINHU, OTIMCHIBATH CBOMCTBA KBAIPATUIHOMN (DYHKITUH T10
e€ rpaduxy.

Hcnonp30BaTh CBOWCTBA KBAIPATUIHON (DYHKIIMH ISl PELICHHS 3aa4.

Ha nmpumepe kBaapatuuHoi ¢GyHKImMU cTpouTh rpaduk ¢ynkmmu y = af (kx + b) + ¢ ¢
MOMOIIbIO TTpeoOpa3oBanuii rpaduka Gynkimu y = f (X).

WmmroctpupoBath ¢ MOMOINBIO Tpauka pealbHYI 3aBUCHUMOCTb WM IPOLECC MO HX
XapaKTepUCTUKaM.

ApudmMernyeckasi 1 reoMeTpu4ecKas MPOrpeccum

CBoOOIHO  omepupoBaTh  MOHATHSAMHU:  IOCIIEAOBATEIbHOCTh, apuUpMeTHYecKas U
Tr€OMETPHUYECKAs IPOIPECCHUH.

3ajaBaTh TOCIEAOBATEIPHOCTA PA3HBIMH CIIOCOOAMH: OTMHUCATENBbHBIM, TaOJIHMYHBIM, C
MOMOIIBI0 (GOPMYIIBI N-TO YieHa, PEKYPPEHTHBIM.

BbInoNHATE BBIUKCICHHS C HCHOJB30BaHHEM GopMya N-ro uieHa apupMEeTHUYecKOd U
reOMETPUUYECKON POrPECCHid, CYMMbI MIEPBBIX N YIEHOB.

I/I3o6pa>1<aTL YJICHBI ITOCJIICA0BATCIBHOCTH TOUYKAaMH Ha KOOpI[HHaTHOﬁ IIJIOCKOCTH.

Pemrate 3amaun, cBsI3aHHBIE C YMCIOBBIMH TIOCIIEIOBATEIPHOCTSIMH, B TOM YUCIIC 3a/1a41 U3
peanbHOM KU3HU (C UCTIOIB30BaHUEM KaTBKYIATOPA, IU(PPOBBIX TEXHOJIOTHI).

Pacno3naBars u IMPUBOAUTE HMPUMEPHLI KOHCYHBIX H OCCKOHEYHBIX HOCHeﬂOBaTeHBHOCTeﬁ,
OI'PAaHUYCHHBIX HOCHCHOB&TGHBHOCTCfl, MOHOTOHHO BO3pacCTaromux (Y6BIBaIOIHI/IX)
HOCHGHOB&TCHBHOCTCﬁ.

HNwmets mnpencraBieHue O CXOAUMOCTH TMOCIEAOBATEIbHOCTH, YMETh HAXOAUTh CYMMY
0eCKOHEYHO yOBIBAIOIIEH reOMETPUUYECKON IPOTPECCHH.

HpI/IMeHHTB METOJI MaTeMaTHUUECKOM HWHAYKIHUU ITpU pCHICHUHN 3a4a4

OcBoenue yuebHoro kypca «I'eomerpusi» Ha yriyoaéHHOM ypoBHE B 79 Kiaccax JOJIKHO
o0ecreunBaTh JOCTHKEHHUE CIEIYIOLIMX MPEIMETHBIX 00pa30BaTeIbHbIX PE3YJIbTaTOB.

7 KJace

Pacno3naBarthb N3YYCHHBIC T'COMCECTPHUYCCKUC (bHprBI, onpeAcsATb KX  B3aUMHOC
PacCIioJIOKCHHUC, I/I306pa)KaTB TCOMETPHUICCKUC (I)I/Il"prI; BBIITOJIHATE YCPTCIKU IO YCIIOBUIO 3adaYH.
I/I3Mep$ITB JIMHEHHBIE U YIJIOBBIC BCJIMYUHBI. Pemate 3amaun Ha BBIYMCICHUE IJIMH OTPE3KOB H
BCJIMYUH YTJIOB.

Ile.]'laTb NPUKUAKY U OLICHKY JIMHEHHBIX U YIJIOBBIX BEJIMYUH ITPEAMCTOB B peam,Hoﬁ JKH3HHU,
PasMEpoOB MMPUPOAHBIX 00BeKkTOB. Paznmuuarh PasMEpPbI 3TUX 00BEKTOB 110 MOPpAAKY BCIIMYNHBI.

CTpOI/ITb YCPTCIKU K TCOMCTPUYCCKUM 3a/ilavdaM.

IToab30BaThCH INpU3HaKaMHU pPaBCHCTBA TPCYIrOJIbHUKOB, HWCIIOJIB30BATh MPHU3HAKU U



CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIBHUKOB IPU PEIICHUH 3a/1a4.
IIpoBOIMTB JIOTUUECKHE PACCYKICHUS C UCIIOJIb30BAHUEM I'€OMETPUYECKUX TEOPEM.

IHosb30BaThCsl NPU3HAKAMM PABEHCTBA MNPSMOYTOJbHBIX TPEYTrOJIbHUKOB, CBONCTBOM
MeJUaHbl, MPOBEAEHHOM K THUIOTEHY3€ HPSIMOYIOJbHOIO TPEYrOJbHUKA, B  pEIICHUU
reOMETPUYECKHX 3a/1a4.

OnpeaensiTb NapajulebHOCTh MPSIMBIX C HNOMOIIBI YIJIOB, KOTOpble OOpa3syeT ¢ HUMHU
cekymas. OnpenensaTe MapaljIebHOCTh MPSAMBIX C NOMOIIbIO PAaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK APYroy IMpsiMOi.

Pematp 3amaun Ha KiIeT4aTOM Oymare.

IIpoBoanTh BBIYMCIEHHS U HAXOAWTh YHUCIOBbIE W OYKBEHHBIE 3HAU€HUS YIJIOB B
F€OMETPUUYECKHX 337a4ax C HUCIOJb30BAHUEM CYMMBI YIVIOB TPEYTrOJIbHHUKOB U MHOTOYIOJIbBHUKOB,
CBOICTB YIJ0B, 00pa30BaHHBIX MPHU NEPECEUCHNUHN ABYX MapallIeNIbHbIX MPSIMBIX ceKyllen. Pemars
IIPAKTUYECKHE 3a7a491 HA HAXOKICHHUE YIIIOB.

Baaners nonsaitueM reomerpudeckoro mecta Touek (I'MT). Onpenensars OuccekTpucy yria
U CEepEeIMHHBIN NepIeHUKYISIp K OTPE3KY Kak reoMeTpruyeckue Mecta Touek. [lonbp3oBaThbest MOHS-
teM I'MT npu 1oka3aTenbCTBE TEOMETPUUECKUX YTBEPKACHUN U IIPU PEIICHUH 3a/1a4.

DopMyJIMPOBATh OIPEACICHNs OKPYKHOCTH M Kpyra, XOpJbpl M JUaMeTpa OKPYKHOCTH,
YBEPEHHO BJAJETh UX CBOMCTBAMM. YMETh JIOKa3bIBaTh M MPUMEHATh 3TH CBOWCTBA MPU PEIICHUHU
3a/1ay.

Baanerr moHsiITHEM ONMMCAHHOW OKOJIO TPEYroJIbHMKA OKPYKHOCTH, YMETh HaXOIUTh €&
1eHTp. Jlokas3pIBaTh ¥ UCMOJIB30BATh (PAKTHI O TOM, UTO OMCCEKTPHUCHI YIII0B TPEYTOJIbHUKA ITepeceKa-
IOTCSI B OJIHOM TOYKE, U O TOM, YTO CEpPEAMHHBIC TEPICHAUKYISIPHI K CTOPOHAM TPEYroJIbHUKA
MEPECEKAIOTCS B OJIHOM TOUKE.

Baagers moOHSITHEM KacaTeIbHOM K OKPY)KHOCTH, IIOJIb30BaThCid TEOPEMOM O
MEePIEeHIUKYIAPHOCTH KacaTelbHON W paauyca, MPOBEAEHHOIO K Touke KacaHus. Jlokas3bIBaTh
PaBEHCTBO OTPE3KOB KacaTeIbHBIX K OKPY>KHOCTH, IPOBEAEHHBIX U3 OAHON TOUYKHU, U IPUMEHATDH 3TO
B PEIICHUU T€OMETPUYECKUX 3a/1au.

Jloka3pIBaTh W NPUMEHSITh TPOCTEHIIINE TE€OMETPUUYCCKHE HEPABEHCTBA, NMOHUMATh WX
MPAKTUYECKUI CMBICIL.

IIpoBoANTH OCHOBHBIEC T€OMETPUYECKUE IIOCTPOCHHUS C MOMOIIBIO IUPKYIIS ¥ TUHEHKH.

8 kaacc

Pacno3HaBaTh OCHOBHBIC BHJIbI LIeTpréXyl“O.]'IbHI/IKOB, HnX SJICMCHTHBI, IIOJIB30BATHCA HX
CBOMCTBaAMU Inpu pPCHICHHHU T'COMCTPUYCCKHUX 3ajday. Paznuuath IIPpU3HAKHW H CBOMCTBA
IapajjiejorpaMmma, p0M6a U IpsAMOYTOJIbHUKA, TOKA3bIBATh UX U YBECPCHHO NPUMCHATH IIPU PCILICHUN
TCOMECTPHUUCCKUX 3a1a4.

Hcnmoab30BaTh CBOMCTBA TOYKHU nepeceucHust MEIHaH TPCYroJIbHUKa (ueHTpa MaCC) B
pCUICHUHU 3a1a4.

Baagersr moHsiTuem cpez[Heﬁ JIMHUW TPEYrOJIbHUKA U TpallCllu, NPUMCHATb UX CBOICTBaA
npu pelicHU TCOMETPUUCCKUX 3anad. Hcnons3oBaTh TCOpEMY daneca u TCOpEMYy O
MMPONMOPIHHUOHAIIBHBIX OTPE3KaX, MPUMCHATD UX JIS1 pCHICHUSA TPAKTUYCCKUX 3aay.

Pacno3naBarthb HCHTPAJIbHO-CUMMCTPUYIHBIC (bI/IprLI U HCIIOJb30BaTh MX CBOMCTBA npu
pCHICHNH 3a1a4.



Baaaers NOHATHAMM TIOJI00HS TPEYTOJIBHUKOB, KO3 (UIIHEHTa OI00Hs], COOTBETCTBEHHBIX
3JIEMEHTOB MOJOOHBIX TPEYrOJIbHUKOB. VIMETh mpejacTaBieHHE O MpeoOpa3oBaHUU MOJOOHS U O
nonoOHbIX (urypax. Ilonmp3oBaTbess mNpU3HAKAMHM TOJOOHMS TPEYrOJbHUKOB TMPH PELICHUU
reoMEeTpUYecKuX 3anad. Jloka3piBaTh W TPUMEHSATh OTHOLICHHS MPOMNOPIHOHAIBHOCTH B
MPSIMOYTOJIBHBIX TPEYroJbHUKaX. [[pUMEHSTh I0J001e B IPAKTUYECKUX 3a1auax.

BeIBOIMTHL W HMCHOJB30BaTh MpocTedmme (GopMysbl s ITUIOMIAJW TPEYroJIbHHKA,
napajuiejorpaMmma, pomba U Tpanenuu. BperaucisaTs (pa3audHBIMH - CHIOCOO0AMU)  TUIOLIAIb
TPEYrOJIbHUKA U TUIOIIAAA MHOTOYTOJIBHBIX (GUTYpP (TIOB3YSCH, TJIe HEOOXOIUMO, KaIbKYIITOPOM).
3HaTh OTHOUICHHE IUIOMIA/ICH MOAOOHBIX (HUTYyp M NMPHUMEHSATHh NMPH pemeHuH 3anad. [IpuMeHsTh
IMOJIYYCHHBIC YMCHUA B IIPAKTHUYCCKUX 3a/javdax.

Ioab3oBaThest Teopemoii [Tudaropa s penieHust reOMETpUUECKUX U IPAKTUUECKUX 3a/1ad.
CrpouTh MaTEMATUYECKYIO MOJIEIb B MPAKTUYECKUX 337a4aX, CAMOCTOSITENIbHO JIENNaTh YEPTEK U Ha-
XOJIUTh COOTBETCTBYIOIINE JJTUHBI.

Baagers noHsiTMEM BIMCAaHHOTO M EHTPAJIBHOIO yTila, YIia MeXAy KacaTeabHOU U XOpa0H,
OTMCAHHOM M BIHMCAHHON OKPYXHOCTH TPEYroJIbHUKA U YEeThIPEXYrOJIbHUKA, PUMEHSTh UX CBOM-
CTBA MU PELICHUH 3a/1a4.

I[IpumeHsTH NOSydYeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTHYECKHE MOJIENU s
3a/1a4 peaibHOM JKU3HU U MPOBOJUTH COOTBETCTBYIOLIME BBIUMCICHUS C MIPUMEHEHUEM MOA00US U
TPUTOHOMETPHH (II0JIb3YSCh, TJIe HEOOXOAUMO, KAIbKYISITOPOM).

9 kJjacc

3HaTh TpPUTOHOMETpUYECKHE (DYHKIIMH OCTPHIX YIJIOB, YMETh HAXOJUTh C UX IOMOIIBIO
pa3Nu4yHBIE  3JEMEHTHl  NPSAMOYTOJILHOTO  TPEYrojbHUKA  («pemieHHe  MPSIMOYTOJBHBIX
TPEyroiabHUKOB»). HaxoauTh (¢ MOMOIIBIO KANBKYIATOpPA) IJIUHBI U YIJIBI JUISI HETaOJWYHBIX
3HA4YEHMI.

IToan30BaTHCH (bOpMy.]'IaMI/I IMPpUBCACHUA 1 OCHOBHBIM TPUTIOHOMCTPHYCCKHUM TOXKIACCTBOM
JJIA HAXOXKACHUA COOTHOIIICHUM MCKIAY TPUTOHOMETPUUCCKUMU BCINYHNHAMU.

Jloka3pIBaTh TEOPEMY CHUHYCOB M TEOPEMY KOCHHYCOB, MPUMEHATb UX JUIS HaXOXKICHHS
Pa3IMYHBIX JIEMEHTOB TPEYrOJIbHUKA («pELICHUE TPEYTOJIbHUKOBY), TPH PELICHUH T€OMETPUUECKIX
3anad. [IpuMeHsITh nomydeHHble 3HAaHUS MPU PEIICHUH MPAKTUYECKUX 3a/1a4.

HpHMeHﬂTL TPUTI'OHOMCETPUIO B 3a/ladaX Ha HAXOXIACHUC IIOMIAaAX, BBIBOAWTL W BJIAIACTbH
TPUTOHOMCTPHUYCCKUMU Q)OpMYHaMI/I I iom@aan  TpeyroJibHUKa, Iapajuiejiorpamma, p0M6a,
Tpalleliii, BBIBOAWUTb W IIPUMCHIATH (l)OpMYJ'Iy FepOHa nu (bOpMy.]Iy AJI 10 aan  BBIITYKIIOTO
IIeTI;IpéXer.]'IbHI/IKa.

Hmernb npeacraBjaeHue O rOMOTCTUH, IPUMCHATH B IPAKTUYCCKUX CUTYALIUAX.
HUcnoab3oBathb TCOPCMbI Yessl 1 MeHemnas IIpU pCHICHUU 3a/1a4.

Hcnoab30BaTh TEOPEMBI O BIIUCAHHBIX YIJIaX, YIJIax MEXKIY XOpAaMu (CEKyIIUMU) U yIiie
MEXK1Y KacaTeIbHOW U XOPJAOM IIPH PELICHUU T€OMETPUUECKUX 3a1a4. Jloka3pIBaTh U PUMEHSATH TeE-
OpEMBI O IPOU3BEIAEHUU OTPE3KOB XOpH, O IIPOU3BEIACHUU OTPE3KOB CEKYIIHUX, O KBaApare
KacaTeJabHOMH.

Baagers mnoHsATHEM KOOpJUHAT Ha TIIJIOCKOCTH, pa6OTaTB C YpaBHCHUCM HpHMOﬁ Ha
IUIOCKOCTH. BlageTh NOHATHSMHU YrJIoBOro KOB(b(bI/ILII/ICHTa n CBOGOI[HOI‘O YJI€HA, IIOHUMMAaTh HX
FeOMeTpI/I‘{CCKI/Iﬁ CMBICJT U CBA3b YI'JIOBOT'O KOZ—)(I)(I)I/ILII/ICHTa C BO3paCTaHuEM U Y6LIBaHI/IeM JIMHEHHO I
(bYHKI_II/II/I. YMeThb peumiatb MCETOAOM KOOPAWHAT 3alda4du, CBA3aHHBIC C MMapaJUICIIBHOCTBIO H



NECPHNCHAUKYIIAPHOCTBIO IMMPAMBIX, ICPCCCUCHUCM ITPAMBIX, HAXOXKICHUCM TOUCK IICPCCCUCHU .

BeIBOAMTHL U BIAJCTh YPaBHEHHEM OKDPYKHOCTH. McIosnp30BaTh METOJ KOOpAUHAT IS
HAXO0KJCHUS MEPECeUeHU OKPYKHOCTEH U NPSMbIX. BraseTs popmynaMu paccTOSHUS OT TOYKH JI0
IpsIMOM, IUIOIIAAM NapajuleJorpaMMa B KOOpJIMHATaX, MMEThb IOHATHE 00 OPUEHTHPOBAHHOMN
momaau. Ilosp3oBaTbCs METOAOM KOOPAMHAT HA IUIOCKOCTH, INPUMEHATH €ro IMpU PELICHHUH
FEOMETPUUYECKUX M NPAKTUYECKUX 3anad. [IpuMeHsATP MeToJ KOOpPAMHAT B  IPAKTHKO-
OPHUEHTHUPOBAHHBIX FT€OMETPUYECKHUX 3a/1a4ax.

BJIaIleTb TIOHATHUEM BCKTOPA. VYmern CKJIaAbIBATh Y BBIYUTATh BEKTOPbI, YMHOKATbh HA YHCJIO,
BJIAZICTh IpaBUJIaMU TPCYIrOJIbHUKA U IapajljicjiorpamMmma. BJIaZIeTI) MPAKTUYCCKUMHU UHTCPHPCTALN -
sAMH BCKTOPOB. YBepeHHO IMOJIB30BAThCA KOOpJWHATAMH BCKTOpPA. BJ'Ia)IeTB CJIOXKCHHEM U
BBIYMTAHUEM BCKTOPOB, YMHOKCHUCM BCKTOPA HA YHMCJIIO B KOOpAWHATAX.

HNmers mpencraBienne o Oasuce (Ha IIIOCKOCTH). PackmanbiBaTh BEKTOpHI MO Oa3ucy.
PaCKJ'[a)IBIBaTI) BCKTOPLI CUJI C IIOMOLIBIO MPOCTUPOBAHUA U TPUTOHOMETPUICCKUX COOTHOIIIEHUIA.
[IpyMeHsTh MoTydYeHHbIE 3HAaHUS B MPOCTEUIINX (PU3HUECKUX 3a/1a4ax.

BJIaIleTI) MIOHATHUEM CKAJIAPHOTO MPOU3ZBEACHHA BEKTOPOB, MIOHUMATH €r0 FeOMeTpI/I‘-IeCKI/Iﬁ
CMBICII M YBEPCHHO TIIOJB30BATHCA €TI0 BBIPAXKXCHUEM B JICKAPTOBBIX KOOpJAWHATAaX. 3HaTh
)II/ICTpI/I6YTI/IBHOCTI) CKaJIAPHOI'0 IMPOM3BEACHUA U C€ro CBA3bL C IMPOCHHUPOBAHUCM. HpI/IMeHSITB
CKaJIIPpHOC MPOU3ZBCACHHUE BCKTOPOB IS HAXOXJACHUA MJIMH U YIJIOB. Pemrate TCOMETPUUCCKUC
3aJ]auM C MMOMOMIBIO CKAJISIPHOTO MPOU3BEICHNUS. VICIIOIb30BaTh CKAISIPHOE TIPOM3BEACHUE BEKTOPOB
B alireOpanyeckux U (PU3NIECKUX 3a7adax.

Baagers NOHATHSAMU TPAaBUIBHOTO MHOTOYTOJBHUKA, JUIMHBI OKPYXHOCTH, JJIUHBI JYyTd
OKPY>KHOCTHU U paJuaHHON MEpbl yIiia, BBIYUCIATH IUIOMIAlb Kpyra U ero yacteil. [loHumars cMbica
yucna. [IpuMeHsITh NoJy4eHHbIE YMEHHSI IPU PELICHUH MPAKTUYECKUX 3a]a4. 3HATh UCTOPUUECKHE
CBEICHUS 00 U3MEPEHUH JITUHBI OKPY>KHOCTH U IUIOLIAAN KPYyTa.

HNmery mnpesacraBneHue o mnpeoOpa3oBaHUM IUIOCKOCTH, O JBIXKeHUAX. Haxomutb ocw,
LUEHTPbl CHUMMETPUU (Uryp, LEHTPbl [OBOPOTA, HAXOAUTh KOMIIO3UIUU TMPOCTEUIINX
npeoOpazoBanuid. [IpuMeHsITh IBMKEHUS IJIOCKOCTH IPU PEIICHUH T€OMETPUUECKHX 3a/1a4.

IIpumeHsITH MOTy4YEeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMATUYECKUE MOJIENIN JJIsi
3a/1a4 peasibHOM JKM3HHU U TPOBOJAUTH COOTBETCTBYIOIINE BHIYMCICHUS C MPUMEHEHHEM MOA00HS U
TPUTOHOMETPUYECKUX (PYHKIHH (IIOJIB3YSCH, T1Ie HEOOXOAUMO, KAIbKYISATOPOM).

Hpe,[[MeTHLIC pe3yibTaTbl OCBOCHHA KypCa «BepOHTHOCTL 1 CTaTUCTHKA» Ha yTJ'IY6J'IéHHOM
YPOBHC B 7—9 knaccax XapaKTCPU3YyIOTCs CICAYHOIIUMA YMCHUAMU.

7 KJacc

Uwurats HHGOpPMAIHIO, TPEICTABICHHYIO B TAOIUIAX, HA TUAarpaMMax; IPeCTaBISTh JaHHbBIE
B BUJE TaONUI, CTPOUTH CTOJIOMKOBBIE (CTOJNOYATHIE) W KpPYroBble AMArpaMMbl 10 MacCHBaM
3HAYEHUI.

OnuceiBaTh M HUHTEPHPETHPOBATH pealibHbIE YHCIOBBIE JaHHbIE, IPEICTABICHHBIC B
TabaMIax, Ha JuarpaMMax, rpapukax.

Hcnonp3oBath Ui ONMCAHMS JAaHHBIX CTAaTUCTHUYECKUE XapaKTEPUCTUKH: CpEAHEe
apupmeTHyecKoe, MeInana, HauOoJIblllee U HaNMEHbIIIee 3HAaUeHUs, pa3Max, KBapTHIIH.

HmMmeTh MMPpEACTAaBJICHUEC O JIOTUYCCKUX YTBCPIKACHUAX U BBICKA3BIBAHUAX, YMETb CTPOUTH
OTpULlaHUA, (I)OpMyJIPIpOBaTB YCJIOBHBIC YTBCPIKACHUS ITPU PCIICHUHA 3a4a4, B TOM YHCJIC U3 JPYTUX



y4eOHBIX KypCOB, HMETh MPEJACTABICHHE O TEOpPEeMax-CBOMCTBAX M TeopeMax-NpU3HaKaX, O
HEOOXOAUMBIX M JOCTATOYHBIX YCIOBHSX, O METO/IE I0KA3aTENILCTBA OT MMPOTHUBHOTO.

NMmets npeacTaBieHue O CIy4aiHOM M3MEHYMBOCTH Ha IPUMEPAX PE3YNIbTATOB U3MEPEHUM,
1eH, (U3NYECKUX BEIMYHMH, aHTPOIIOMETPUYECKUX JAaHHBIX; UMETh NPEACTaBICHUE O CTATUCTH-
YECKOM YCTOMYHUBOCTH.

Hcenonp30Bath Uil ONMCAaHUS JAHHBIX YaCTOThI 3HAYEHMI, IPYNIIMPOBATh JaHHbIE, CTPOUTH
TUCTOTPAaMMBI TPYIIIMPOBAHHBIX JAHHBIX.

HWcnonb3oBate rpadbl Jjsi PELICHUsS 3a1ad, UMETh INPEICTABICHHUE O TEPMHUHAX TCOPUHU
rpadoB: BepmiuHa, pedpo, 1erb, UK, TyTh B Tpade, UMETh mpecTaBiieHne o6 ooxoe rpada u 06
OpPUEHTUPOBAHHBIX rpadax.

8 kiace

OnepupoBaTh MOHSATHSMH MHOKECTBA, IIOJMHOXECTBA; BBINOJHATH OINEpaluu Haj
MHO>KECTBAMHU: 00bETMHEHHE, ITIEPECEUEHUE; IEPEUUCIIATh 3JIEMEHTHI MHOKECTB C UCIOJIb30BaHUEM
OpraHM30BaHHOTO Nepedopa 1 KOMOMHATOPHOTO MIPABHIIA YMHOKEHHUSL.

Haxonuth BeposTHOCTH CIydallHBIX COOBITUH B CIy4alHBIX OIBITAaX, 3HAas BEPOSITHOCTH
3JIEMEHTAPHBIX COOBITHI, B TOM YHUCIIE B ONBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH,
MMETh TIOHATHE O CIy4aiiHOM BbIOODE.

OnuceiBaTh JaHHBIE C MOMOIIBIO CPEIHUX 3HAUEHUH M MEp pacCcerMBaHUs (IUCHepcus U
CTaHJIaPTHOE OTKJIOHEHHUE). YMETh CTPOUTh U UHTEPIPETUPOBATH JUArPaMMbl pacCEUBaHUs, UMETh
IIPEJCTABICHHUE O CBA3U MEXy HAOII0JaeMbIMU BETUUNHAMH.

Wwmets mpencTaBieHue o aepeBe, 0 BepUIMHAX U péOpax JepeBa, UCIOJIb30BAHUU JIEPEBHEB
P PELIEHUH 3a7]a4 B TEOPUHU BEPOSITHOCTEH, B APYTrUX y4eOHBIX MaTeMaTHUYECKUX Kypcax U 3a/ad
U3 IpYTUX y4eOHBIX MTPEIMETOB.

OnepupoBaTh MOHITHEM COOBITHS KaK MHOKECTBA 3JE€MEHTAPHBIX COOBITUH CIy4ailHOTO
OTIbITa, BBIMOJHSATH ONEPALUU HaJ COOBITHSIMH, HCIIOJB30BAaTh MPU PELICHUU 3aJad JAuarpaMMbl
Diinepa, YUCIOBYIO IPSIMYIO, TPUMEHSTh (POPMYITY CII0KEHUS BEPOSTHOCTEH.

[Tonp30BaThCcsl MPABUIOM YMHOXKEHHUS BEPOSTHOCTEH, HCIOJB30BaTh JIEPEBO IS
MIPEJICTABJICHHSI CIYYaiiHOTO OIBITa MPHU pelleHuH 331a4. OneprupoBaTh MOHATHEM HE3aBUCHMOCTH
COOBITHH.

9 kJjacc

ITonn3oBaThes KOM6I/IH8.T0pHBIM MpaBHUJIOM YMHOKCHUA, HAXOAUTb YUCIIO IIEPECTAHOBOK,
151 (0) CO‘{eTaHI/Iﬁ, MOJIb30BAaTbCs TPCYIrOJIbHUKOM ITackans Inpu pCHICHHUMA 3a1a4, B TOM 4YHUCJIC Ha
BBIYHCJIICHUC BCpOHTHOCTeﬁ COOBITHH.

Hcnonp30BaTh MOHATHE T€OMETPUUYECKON BEPOSITHOCTH, HAXOAUTh BEPOSITHOCTU COOBITUH B
OMBITAaX, CBA3AHHBIX CO CIIy4yailHBIM BbIOOpPOM TOYEK U3 IUIOCKOW (UTYpBI, OTpe3Ka, JIMHBI
OKPYKHOCTH.

HaxonuTh BepoATHOCTH COOBITHII B ONBITaX, CBS3aHHBIX C MCHBITAHUSAMHU 1O JOCTHKECHUS

TNEpBOTO YCII€Xa, B CCPUAX HUCIIBITAHUI BepHy.]'IJ'II/I.

HmMmeTh MpeACTaBJICHUE O CJ'Iy‘-I&fIHBIX BCIIMYHMHAX M OIIO3HABATb cnyqaﬁHLIe BCINYHHBI B
SABJICHUAX OKPYXAIOLICTO MUpaA, OICPHUPOBATH IMOHATHEM «PACHPCACIICHUC BCPOHTHOCTCﬁ>>. YMmeTh
CTPOUTH pacClIpCaACIICHUA BCPOHTHOCTCﬁ 3HAYCHUI CJ'Iy‘IElfIHLIX BCJIMYMH B U3YUCHHBIX OIIbITaX.

HaxoauTe MaTeMaTHYeCKOE€ OXHIAHHE U AUCTICPCUIO cnyqaﬁHoﬁ BCJIIMYHUHBI  IIO
pacnpeaACICHUIO, MPUMCHATDH YHCJIIOBBIC XapPAKTCPUCTHKU N3YYCHHBIX pacnpeﬂeHeHI/Iﬁ Ipu pCUICHUHN



3aaa4.

HMeTp npescTaBieHUE O 3aKOHE CIY4alHBIX YMCENl KaK O IPOSBIECHUU 3aKOHOMEPHOCTH B
CIIy4aifHOH W3MEHYMBOCTH, TOHMMATh MaTeMaTHYECKOe 0OOCHOBAaHUE OJIM30CTH YAaCTOTHI U BEPO-
ATHOCTH COOBbITUA. IMETh IpecTaBICHNE O POJIM 3aKOHA OOJIBIIUX YUCET B IPUPOJIE U OOIIECTBE.

PazBuTne mormdeckux HpeI[CTaBJ'IeHI/If/'I W HAaBBIKOB JIOTHYECKOI'O MBIIIJICHUSA 06yqa101111/1xcsl
OCYIICCTBJIAICTCA B paMKaxX BCCX HAa3BAHHLIX KYPCOB Ha IMPOTSIKCHUMU BCEX JICT 06y‘I€HI/IH.
HpennonaraeTCﬂ, YTO BBIITYCKHUK OCHOBHOM IITKOJIBI CMOYKET CTPOUTDH BBICKA3bIBAHWA WU OTPUIIAHHA
BBICKa3BIBaHHﬁ, pacno3HaBaTb HWCTUHHBLIC W JIOKHBIC BbICKA3bIBAHUA, MNPHUBOAWUTL IPHUMEPBI U
KOHTPHOPHUMEPLI, BBIINOJHATL OIICpallMd HaJ BbICKA3bIBAHHUAMHU, CTPOUTHL BbICKA3bIBAHHUA U
pacCy’KACHUS Ha OCHOBEC JIOTUYCCKUX IIpaBUJI, PCIIaTh JIOTMYCCKUEC 3ala4r, HAYYUTCA IMPUMCHATH
METO MaTeMaTHIECKOM HHAYKIUHU, OBJAACCT MOHATUAMU: OIPCACICHUC, aKCHMOMa, TCEOopcMa,
A0Ka3aTCJIbCTBO — W HAYYUTCA UCIOJIb30BATh UX IPU BBITIOJIHCHHUN y‘I€6HI>IX n BHeyqe6HBIX 3aaa4.
HpI/I 3TOM BBCJCHHUC OCHOBHBIX JIOTHMYCCKHUX MOHATHHA M OCBOCHHE OCHOBHBIX CBS3aHHBIX C HUMH
BUJIOB JICATEIIFHOCTH OTHECEHO K KypCy «BeposSITHOCTh M CTaTHCTHKa» M TaK K€ paclpeeseHo 0
rojiaM oOy4eHwusl.

B pamkax Bcex Tpéx KypcoB ocyuiecTBisiercs (OpMUpPOBaHHE YMEHHUS BBIOMpPATH
MOAXOIAUINN METO JUTsl pEIIeHUs 3a/1a4H, BBISIBIIATH TPUMEPbl MaTeMaTHUECKHUX 3aKOHOMEpPHOCTEN
B MPUPOJIE U OOIIECTBEHHOH KU3HH, paclo3HaBaTh MPOSIBICHUE 3aKOHOB MaTEMAaTUKH B UCKYCCTBE,
IPUMEHATh MAaTEMaTHUECKUE 3HAHHSI M OIIBIT MATEMAaTHUECKOM €A TEIbHOCTH B CUTYalUAX PealbHON
Ku3HU. OOyuaromuecss 3HAKOMATCA M Y4YaTcsl OIMCBIBATh OTJENbHBIE BBIJAIONIMECS HaydHbIE
pe3yabTaThl, MOJIYYEHHBIE B XOJ€ DPAa3BUTHS apuU(METHKH, aureOpbl, TEOMETPUH, TEOPHH
BEPOATHOCTEH, CTAaTUCTUKH, NMPUBOJUTH MPUMEpPbl MAaTEMaTHYECKUX OTKPBITUH M HMX aBTOPOB B
OTEYECTBEHHON U BCEMUPHOUN UCTOPUU HAYKH.

Conep:xanue yue0OHOro Kypca «ajaredopa» (mo rogam o0y4eHmusi)
7 kaacce

Yucya 1 BLIYUCTICHUA
Pauuonanvnvie uucna

PammonansHbie 4wucia. CpaBHeHI/Ie, YIOPAAOYHUBAHUC U apI/I(i)MeTI/I‘leCKI/Ie Z(eﬁCTBHH C
panroOHaJIbHBIMU YUCJIAMU. Yucaopas Ipsamasi, MOAYJIb YUCJIA.

CreneHp C HaTypaJbHBIM IIOKa3zaTrejieM M e€ CBOWCTBA. 3alUCh 4YHCIa B JACCATUYHOU
IMO3UIIMOHHON CHCTEME CUUCIICHHUS.

Pemenne TekcTOBBIX 3amad apuMeTHUYECKHUM criocoboM. PerieHue 3amad w3 peasbHON
MPAKTUKU HA YacCTH, Ha ApoOu, Ha MPOLIEHTHI, TPUMEHEHNE OTHOIICHUH U MPOMOPLIHIA TIPU PEIICHUH
3a/1a4; pelIeHne 3a/1a4 Ha JBKEeHHE, padoTy, MOKYIKH, HAJIOTH.

Henumocmu

HCHI/IMOCTL OCJIBIX YHUCCII. CBoiicTBa JACITUMOCTH.

[IpocTeie u cocraBHble yncia. YéTHbie 1 HeUETHBIE yncna. [Ipu3naku genuMocTu Ha 2, 4, 8,
5,3,6,9, 10, 11. [IpuzHaku ne1MMOCTA CyMMBbI U IPOU3BEACHUS LIETIBIX YUCEN MPU PEIICHUH 3a7a4
C IPAKTUYECKUM COJECPKAHUEM.

HauOonpimmii oOmuii nenuTens ¥ HauMeHblee ollee KpaTHOE JABYX dHcen. B3aumuo
npocTble yncna. Anroputm EBkinpa.



Jlenenue ¢ ocTaTtkoM. ApudmMeTndeckue ornepaunu HaJl OCTaTKaMH.
AJiredpanyeckue BbIpaKeHUsI
Buipasicenun ¢ nepemennvimu

BoipaxkeHue ¢ nepeMeHHbIMU. 3HAu€HUE BBIPAXKEHUS € INepeMeHHbIMU. [IpencraBieHue
3aBHCUMOCTH MEXy BeJTMUYNHAMH B BUAE (DOPMYIIBI.

Toxnectso. ToxecTBeHHbIE npeoOpazoBaHus anreOpanvyeckux  BBIPAXKEHUH.
JlokazaTeabCTBO TOXK/ICCTB.

Mnozounenwt
Onnounensl. OnHOWIEH cTaHapTHOTO BUaa. CTeneHb 0HOYJICHA.
Mmuorousnensl. MHorouneHn craHgaptHoro Buga. Crenenb wMHorouieHa. CrokeHwue,

BBIUMTAHHWE, YMHOXEHME U JelieHue MHoroujieHoB. IIpeoOpa3oBaHue ILEIOro BBIPAKEHUS B
MHorouseH. Kopau MHOrousiena.

@OopMyIIbl COKPAIIEHHOTO YMHOXKEHUSA: KBaJpaT CYMMbI M KBaJpaT pa3HOCTU JABYX
BBIPAKEHUH, KyO CYMMBI M KyO pa3HOCTH JIBYX BBIPaK€HUMN, pa3HOCTh KBAaJPATOB JABYX BBIPAXKEHUH,
MIPOU3BEACHNE PA3HOCTU U CYMMBI IBYX BBIP@XXEHH, CyMMa U Pa3HOCTb KyOOB JIBYX BbIpaKEHUIl.

Pa3noxxenne MHOTO4JIeHa HA MHOKUTENH. BhiHeceHue 0011ero MHOXKUTENS 3a CKOOKU. MeTo
TPYNIHUPOBKH.

YpaBHeHHUs M CHCTEMbI YPaBHEHUI

Ypasnenusn

VYpaBHenue c¢ ogHoM mnepemeHHOM. Kopenb ypaBHeHus. CBoiicTBa ypaBHEHHH C OJHOM
nepeMeHHOM. PaBHOCUIIBHOCTh ypaBHEHMI. YpaBHEHME KaK MaTEMAaTHYECKass MOJENb peabHOU
CUTYALINH.

JluneitHoe ypaBHEHHE C OJHOM TNEepeMeHHOW. YMCIO0 KOpHEH JMHEWHOTO YpaBHEHUS.
Pemienne TeKCTOBBIX 3a71a4 ¢ MOMOIIBIO JIMHEUHBIX YpaBHEHU. JIMHEHOE ypaBHEHHE, COAECpIKaIlEe
3HaK MOIYJIS.

Cucmemul ypaguenuii

VYpaBHeHue ¢ AByMs iepeMeHHbIMU. [ paduk TMHEHHOTO YpaBHEHHS C ABYMS [IEPEMEHHBIMU.
Cucrembl TMHEHHBIX YPAaBHCHHUM C IBYMs TepeMEeHHBIMH. [ paduueckuii MEeTo1 PEeIIeHHs] CUCTEMBbI
JIMHEWHBIX YPAaBHEHMI C IBYMs MEpEeMEHHbIMU. PerieHue cucreM JIMHEMHBIX YPAaBHEHHUH C JIByMs
[IEPEMEHHBIMU METOJ0M MOJCTAHOBKH U METOJIOM cllokeHUs. CucTema IBYX JINHEUHbIX YpaBHEHUI
C ABYMsI IEPEMEHHBIMH KaK MOJIEb PEAIbHOM CU TyallUu.

DyHKUUH

Koopounamut u cpaguxu

Koopannara Touku Ha npsamoid. Yucnosble mpoMexxyTKH. PaccTosiHre Mex Iy 1ByMs TOUKaMu

KOOPAMHATHOU IIPSAMOIA.

[IpsmoyronpHas cuctema koopAuHAT. AOCIUcCca W OpAMHATa TOYKM Ha KOOPAWHATHOM
mwiockoctu. [lpumepst rpaduxoB, 3amaHHbIX dopmynamu. YUreHue TpadUKOB pealbHBIX
3aBUCUMOCTEM.

Dyukyuu
@OyHKIMOHANIbHBIE 3aBUCUMOCTU MEXIy BenuunHamu. [lonstue ¢yHkumu. OYyHKIUS Kak

MaTeMaTuyeckass MoOJedb peanbHoro mpouecca. OOnacTe ompeaeneHus U 00JacTh 3HAYCHUN
¢ynkuuu. CnocoOvl 3amanus GyHkiuu. ['padpuk ¢pyHkuuu. [ToHATHS MakcMMymMa M MHHUMYyMa,



BO3pacTaHus U yObIBAaHHSI HAa IPUMEPAX PEaTbHBIX 3aBUCUMOCTEH.
Jluneitnas ¢yHkuwms, e€ cBoiictBa. ['paduk nuneitnoi Gynkuuu. I'paduk dyskmm y = | X |.
Kycouno-3agannsie GyHKINH.

8 kiacce

Yuciaa 1 BbIYUCIEHHUS
praMMOHaJleble qucia

KBanparuble kopHH. ApupMeTHUeCKM KBaJapaTHbIM KOpeHb U ero cpoictBa. IlonsTue
uppauuoHaibHOro uucna. JleictBusg ¢ uppauuoHaidbHbIMU uMciaamu. CBoiicTBa JeicTBHM ¢
UppalroHaIbHBIMU yuciaMi. CpaBHEHUE UPPALIMOHAIBHBIX YHCEIT.

Yucnoevie mHodIICECMEBA

[IpencraBnenus 0 pacIIMPEHUSIX YUCIOBBIX MHOKECTB. MHOKECTBa HAaTypajbHBIX, LIEIBIX,
paloHaIbHBIX, IeHCTBUTENbHBIX uKcesl. CpaBHeHHE yKcel. YncioBble MPOMEKYTKH.

Henumocmo

JenctBus ¢ octatkaMu. OctaTku crenenen. [[puMeHeHne oCcTaTkoB K PEIICHUI0 YPaBHEHUHN
B IIEJIBIX YMCJIaX U TEKCTOBBIX 3a7a4.

H3zmepenus, npuobnusxcenusn, oyeHku

Pa3mMepsr 00BEKTOB OKPYKAIOIIETO MUPA, JJIUTEIFHOCTh MPOIIECCOB B OKPYXKAIOIIEM MHDE.
CrangapTHbII BU YUCTIA.

Anredpanyeckue BbIpasKeHU s
/JlIpobno-payuonansvnvle gvlparcenus

AnreOpandeckas aApoOb. JlomycTHMble 3HAYCHHS MEPEMEHHBIX B JIPOOHO-PAIMOHATIBLHBIX
BeIpakeHUs1X. OCHOBHOE CBOMCTBO anrebpandeckoit npodu. CiaokeHue, BEIYUTAHUE, YMHOKEHUE U
JeNIeHHe anreOpandeckux apooeit. Beijenenne menoit yactu anredOpandeckon apoou.

PanmonaneHble BeipaskeHus. Toxk1ecTBEHHBIE TPE0OPa30BaHUS PALIMOHATBHBIX BHIPAKEHUI.

Hppayuonanvnoie eviparxcenus

JlommycTuMble 3HAYEHUS TEPEMEHHBIX B BBIPAKEHUAX, COJEpKALIUX apu(pMeTHUYECKHe
KBaJipaTHbIe KOpHU. TOXAeCTBEHHBIE TPE0OPa30BaHMsI BBIPAKEHUH, CoAepKaIIUX apupMeTHIecKue
KBaJpaTHbIE KOPHHU.

Cmenenu

Crenens ¢ 1enbIM NokazaTeneM u e€ cBoiicta. [IpeoOpasoBaHue BRIpRKEHUMH, COIEPIKALTUX
CTEIEHHU.

YpaBHeHNus1 1 HEPAaBEHCTBA

Ypasnenusn

KBanpatHoe ypaBHeHnue. @DopMyna KOpHEW KBaJgpaTHOro ypaBHeHus. KommuecTBo
JEVCTBUTENBHBIX KOPHEW KBaApaTHOroO ypaBHeHus. Teopema Buera. YpaBHeHus, CBOAMMBIE K
JMHEWHBIM ypaBHEHHUSM WM K KBaJpaTHbIM ypaBHeHHsM. KBaapaTHoe ypaBHEHHE C MapaMeTpoM.
Pemenune TeKCTOBBIX 3a7a4 ¢ IOMOLIBbIO KBaAPATHBIX YPaBHEHUM.

JlpoOHO-paninoHanbHbIe ypaBHEeHUs. Penienne 1poOHo-paloHabHBIX ypaBHeHUH. Peenne
TEKCTOBBIX 3a/1a4 C MOMOIIBIO JPOOHO-pAIlMOHANBHBIX ypaBHEeHUH. 'paduueckas uHTEpnpeTanus
YPaBHEHUH C IBYMS IEPEMEHHBIMHU.

Hepasencmea



Uucnosele HepaBeHCcTBa. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemennoii. Ctporue u HecTporue HepaBeHCTBA. ClI0kKEHNUE U YMHOXKEHHUE
YHCJIOBBIX HCPABCHCTB. OLIGHI/IBaHI/Ie 3HAYCHHUSA BBIPAKCHUS. I[OKa?:aTeJIBCTBO HCPAaBCHCTB.

[loHATHE O pEHIEHMM HEPAaBEHCTBA C OJHOM IIEpEeMEHHOM. MHOXECTBO pELICHUU
HepaBeHCTBA. PaBHOCHIIbHBIE HEPAaBEHCTBA.

JIuneliHOE HEPAaBEHCTBO C OJHOW IEPEMEHHOW M MHOKECTBA €ro pemeHuid. Pemenne
JIMHEIHBIX HEPABEHCTB C OJHOMN nepeMeHHOW. CUCTEMbl U COBOKYITHOCTH JINHEHHBIX HEPABEHCTB C
OJIHOM IepEeMEHHOM. PerieHue TEKCTOBBIX 3a7ad € MOMOINBI JIMHEHMHBIX HEPABEHCTB C OJHOMU
IIEPEMEHHOM.

OyHKINU

OO6nacTh ompeneneHuss U MHOXKeCTBO 3HadeHMH ¢yHkuuu. CriocoObl 3aiaHus (YHKLIHH.
I'paduk Gpynkuuu. Yrenue cBoilcTB GpyHkuuu mno e€ rpaduky. [Ipumepsl rpagukos GpyHKIMiA, OTpa-
KAIOIINX peajbHbIE MPOLECCHI.

Jluneitnast pynkuusa. OyHKIMH, OMUCHIBAIOIINE MPSIMYIO U OOpaTHYIO MPONOPLHOHAIbHbBIE
3aBHCHMOCTH, nX Tpaduxy. Pyaxkmmm y = ax?, y =x2 + b, y=x3, y=|x|,y=vx,y= E U WX CBOWCTBA.
Kycouno-3agannsie GpyHkmmm.

9 kJjacc

Yucaa u BbIYUCTEHUS

Hppayuonanvusvie uucna

Kopens n-ii crenenu u ero cBoiictBa. CTENeHb ¢ pallMOHAIbHBIM [TOKA3aTeNIEM U €€ CBOMCTBA.
AnredOpanyeckue BbIpasKeHU s

Hppayuonanvusie eviparxcenusn

ToxxnecTBeHHble MpeoOpa3oBaHUsl BBIPAKEHUM, CcOAepKallUX KOpeHb N-ii  CTeneHu.
ToxnecTBeHHbIE MPEOOpa3OBaHUS BBIPAXKEHUI, COJEp)KAIIMX CTENEeHb C palOHAIbHBIM
MOKa3aTesieM.

Muoro4jieHnl

Ksanmparubiit tpéxunen. Kopuu kBagpaTHoro TtpéxuieHa. PazioxkeHue KBaJpaTHOTO
TpEXusieHa Ha IMHEHHBIE MHOYKUTEIH.

YpaBHeHNus1 1 HEPAaBEHCTBA

Ypasnenus

bukBanpatHeie  ypaBHeHus.  [Ilpumeppl  npUMEHEHUH  METOJOB  PaBHOCHIIbHBIX
npeoOpa3oBaHMii, 3aMEHbI IEPEMEHHOM, TpaUYecKOro METo1a PU PEIICHUH ypaBHEHUH 3-if u 4-if
CTEIICHEN.

Pemenue npoOGHO-paiioHATBHBIX YPABHEHUH.

Pemenune cucreM ypaBHEHUH C JAByMs II€PEMEHHBIMHU. PellleHue npocTedimx cucreM
HEJIMHEHHBIX ypaBHEHUH C JBYMs IEpeMEHHbIMU. ['pauueckuii MeToJ pelIeHUs CHCTEMbI
HEJIMHEWHBIX YPaBHEHUH C ABYMs IepeMeHHbIMU. CHcTeMa IBYX HEJIMHENHBIX YPAaBHEHUN C ABYMS
IIEPEMEHHBIMH KaK MOJIEb PEATbHON CUTYalUH.

Hepasencmea

YucioBeie HCPAaBCHCTBA. Penienue muHEHHBIX HCPAaBCHCTB. I[OKaSaTeJ'IBCTBO HCPABCHCTB.



KBagparHble HepaBeHCTBA € OJHOW INiepeMEHHOW. PellleHne KBaJpaTHBIX HEPABEHCTB
rpadUuecKuM METOJ0OM M METOJOM HHTEpBajoB. MeToJ HWHTEPBAIOB JUIS PAalMOHAIBHBIX
HepaseHCTB. [Ipocrelinne HepaBeHCTBA C TapaMETPOM.

Pemienne T€KCTOBBIX 3a4a4 C MIOMOIIbIO HEPABCHCTB, CUCTEM HCPABCHCTB.

HepaBeHcTBO ¢ nBymMs nepeMeHHbIMHM. PenieHue HEpaBeHCTBA C JIBYMS IEPEMEHHBIMH.
CucTeMbl HEPaBEHCTB C IBYMS IIepeMeHHbIMHU. | paduyeckuii MEeTO T peIeHus: CHCTEM HEPAaBEHCTB C
JBYMS IIEPEMEHHBIMU.

DyHKUUHA

Oynkusa. CBoiicTBa QYHKIMIA: HYTH (GYHKINHU, IPOMEKYTKHA 3HAKOTIOCTOSHCTBA (DYHKITUH,
MIPOMEXYTKH BO3pacTaHusl U yObIBaHUSA (YHKIIMU, YETHBIE U HEUETHBIE (PYHKIMM, HauOoblIee U
HauMEHbIIIee 3HaYeHUS! PYHKIINU.

KBanparuunas ¢pyHkius u e€ cBoiicta. Vcnosb3oBaHue CBOMCTB KBaJpaTUUHOM (PyHKIIUU
g pemieHus 3anad. [loctpoenue rpaduka xBagparnyHoi ¢ynkuuu. Ilonoxenue rpaduka xpa-
JpaTHIHON (QYHKIMM B 3aBHCUMOCTH OT €8 kodhunuentos. I'paduku dynximii y = ax?, y = a(X —
m)? u y = a(x — m)? + n. Ioctpoenne rpadgukoB GyHKIMI ¢ HOMOIIBIO TPE0OPA3OBAHMIA.

HpoOHo-nuueiinas ¢pynkius. MccnenoBanue GyHKITUH.

®Oyuknus Y = X" ¢ HaTYpaJIbHBIM TIOKa3aTeaeM N U e€ rpaduk.

YuciioBble NM0CT€10BATEIHLHOCTH U NPOrpeccuu

[TonsiTue uncinoBoit nocienaoBatesbHOCTH. KoHEUHbIE 11 OECKOHEYHBIE MTOCIIEI0BATEIBHOCTH.
OrpaHuueHHas MOCJIEN0BaTEIbHOCTh. MOHOTOHHO Bo3pacTaromas (yOblBarolias) Mociae10BaTeNb-

HOCTb. CriocoObl 3ajaHKsI TOCIEA0BATEIHbHOCTH: ONUCATENbHBIN, TAOIMYHBIH, C TOMOIIBIO (POPMYITBI
N-ro 4ieHa, peKyppEHTHBIM.

ApubdmMernueckas U reoMeTpuueckas mporpeccur. CBOWCTBa 4YIE€HOB apu(METHUUECKON U
reOMETPUYECKOM mporpeccuid. PopMynbl N-TO WieHa apuPMETHYECKOM €M TeOMETPHUYECKOM
nporpeccuii. QopMyIbl CyMMBI IIEPBBIX N YICHOB apU(PMETUUECKON U T€OMETPUUYECKOM TPOTPecCcuil.
3aiauu Ha MPOLIEHTHI, OAHKOBCKUE BKJIAbI, KPEIUTHI.

[IpencraBienre O CXOAWMOCTH TMOCIEAOBATEILHOCTH, O CYMMHPOBAHHH OECKOHEUHO
yOBIBaloIIel reOMETPUUECKON TPOTPECCUM.

Meton maTtemarnueckoit unaykuuu. [Ipocreiinme npumepsl.

Conepxanue y4eOHOro Kypca «reomerpus» (1mo rogam o0y4eHust)
7 kaacc

Hauasna reomerpun

Hcropust BOBHUKHOBEHUS U pa3BUTHA reoMeTpuu. HauanbHble mOHATUA reomeTpuu. Touka,
npsiMasi, 0Tpe3ok, nyd. [ToHsTue 06 akcrome, TeopeMe, J0Ka3aTeNbCTBE, OMPEICICHHH.

B3anmHoe pacniosioxkeHne Touek Ha npsAMoul. Mi3Mepenue JUIMHBI 0TPE3Ka, paCCTOSIHUE MEKITY
TOYKAMHU.

[Tonymockocts u yros. Bunel yrnos. M3mepenue BennuuH yriaoB. BeprukanbHble n
cMexHbIe yriibl. [lapanenbHble U epneHAUKYIsIpHbIE IpsMblE. PaccTosHUE OT TOUKU 10 MPSIMOH.
buccekrpuca yria.

Jlomanas. Bunel  snomasbiX.  JlnuHa  goMaHoi.  MHoroyronsHuku.  llepumerp
MHOT'OYTOJIbHHUKA. [IOHATHE O BBIYKIIBIX U HEBBIITYKJIBIX MHOTOYTOJIbHUKAX.



[lepBUuHBIE TPEACTABICHUS O PaBEHCTBE (DUTYP, UX PACTIOIOKEHHH, CHMMETPHUH.
IIpocrenmme nocrpoenust. IHCTpyMEHTBI U1l ©U3MEPEHHUM U ITIOCTPOCHUM.
TpeyroabHuku

Bujibl TpeyroapHUKOB: OCTPOYTOJIbHBIE, IPSIMOYTOJIbHBIE, TYIIO YT OJIbHbIE, PABHOOEIPEHHBIE,
paBHOCTOpOHHME. MeaunaHa, OUCCeKTpuca U BBICOTA TPEYrOJIbHUKA.

PaBencTBo TpeyronpHHUKOB. llepBblli M BTOpPOW IpPU3HAKKM PABEHCTBA TPEYTrOJIbHUKOB.
PaBHOOe1peHHbIE TPEYTrOJIBHUKH U X cBOIcTBA. [Ipn3Hak paBHOOEApEeHHOTO TpeyroiabHuKa. TpeTnit
IIPU3HAK PABEHCTBA TPEYTOJILHUKOB.

CooTHOIIEHHs MEXAYy CTOPOHAaMHU U YrilaMu TpeyrojbHHKa. HepaBeHCTBO TpeyroJyibHHKA.
HepaBeHcTBO 0 uIMHE TOMaHOM.

CumMmerpuunble purypsl. OCHOBHBIE CBOMCTBA 0ceBOM cummeTpuu. [IpumMepsl cummeTpun B
OKPYXKAIOIEM MUPE.

IMapanueabHblie npsimbie. CymMMa yriioB MHOTOYTOJIbHUKA

[TapamiensHOCTE NpPSAMBIX, UCTOPUYECKHE CBEACHHUS O IOCTylaTe EBkimma m o posn
JloGaueBCKOro B OTKPBITUM HEEBKIMIOBOW reomerpuu. CBOWCTBA M NpPU3HAKU MapajlIeIbHBIX
npsmbix. CyMMa yrijioB TpeyrojbHUKa. BHemHue yriabl TpeyrojabHuka. CyMMa BHYTPEHHUX YTJIOB
MHOT'OYTOJIbHHKA M CyMMa BHEIIHHUX YIJIOB BBIITYKJIOTO MHOTOYI'OJIBHUKA.

IIpsimoyroJibHbIE TPEYT0JIbHUKHU

[Ipu3Haky paBeHCTBA MNPSAMOYIOJBHBIX TPEYroJbHUKOB. [leprneHauKymisip U HaKJIOHHas.
CBOICTBO MEIMAHBI TPSIMOYTOJIBHOTO TPEYTOJIbHUKA, TPOBEAEHHON K TUIIOTEHY3€. [IpsAMOyroibHbIi
TPEyroiabHUK ¢ yriaom B 30°.

OxpyxHOCTH

[ToHATHS OKPYKHOCTH M Kpyra. DJIEMEHTHI OKPY)KHOCTH M KpyTa: IEHTpP, paanuyc, JuameTp,
XOpJa, UX CBOWCTBa. B3auMHOe pacrosiokeHne OKpy>KHOCTH U npsiMoi. KacaTenbHas u cexymas K
okpyHOCTH. OKpPY)KHOCTb, BIIHCaHHAs B yroJi. [Ipocreiiiue mocTpoeHus C MOMOIIBIO TUPKYIIS U
JIMHEHKU.

FeOMeTpnqecmle MeECTa TOYECK

[TonaTue o reoMeTpu4ecKoM MecTe TOYeK. [IpuMephl TeOMETPHUECKHMX MECT TOYEK Ha
IJI0CKOCTH. buccekTpuca yria u cepeIMHHbIN NepeHANKYISP K OTPE3Ky KaK F€OMETPHYECKHUE MeCcTa
Touek. OnrcaHHas OKPYXHOCTb TPEYTrOJbHUKA, €€ IIeHTp. MeTo ] TeOMeTpUUECKUX MECT TOUYEK MPH
pEIICHUN TEOMETPHUUCCKUX 3a/1a4.

IMocTpoenusi ¢ NOMOLIbIO HUPKYJISA U JTUHEHKH

I/ICTOpI/IquKI/IC CBCACHHUA. O06ocHOBaHHUSA HpOCTCﬁH.IHX HOCTpOGHHﬁ, JTallbl 3aJa4u Ha
MOCTPOCHUS, pCHICHUC 3a/la1 Ha MOCTPOCHUEC HHUPKYJIIEM U JIMHEUKOM.

8 kiacc

YeTpIpEXyroJbHUKH

[Tapannenorpamm, ero npu3Haku U cBoicTBa. [IpsMoyronbHuk, poM0, KBajpaT, X MPU3HAKU
u cBoiictBa. Tpanerms. PaBHoOenpenHas Tpamenusi, e€ cBOWCTBa M Mpu3Haku. IIpsMoyronbHas
Tpaneuus. CpenHss JUHUSA Tpaneuu.

Cpe;[Hsm JIMHUA TPCYTroJIbHUKA. Merton YABOCHHS MCAHWAHBI TPCYrOJIbHUKA. TeopeMa 0
MEepeCCUCHUUN MCIMAH TPCYT'OJIbHUKA.



Teopema Qaneca, Teopema O MPONOPIMOHAIBHBIX OTpe3kax. Teopema Bapunbona mms
MIPOU3BOJIEHOTO YETHIPEXYTOJIbHHUKA.

LleHTpasibHO-CUMMETPUYHBIE (DUTYPHI.
Ilonooue

[TogoOue TpeyrodbHUKOB, KOIPHUIHEHT moaoous. [IpusHaku MogoOHsi TPEYroJbLHUKOB.
[TpumeHeHue 1Mo100usI IPU PEIICHUH TCOMETPUUSCKUX U MTPAKTUICCKUX 3a1a4.

IL1omans

[Tonsitre o momaau. CBolicTBa IO e reoMerprueckux uryp. [Ipocteitmme Gpopmynst
JUIS TUIOIIA/IM TPEYroJibHUKA, MapaienorpaMma, pomoa u tpaneuuu. [lnomaan no1oOHbIX Guryp.
OTHolIeHue MIomae TPeyroJbHUKOB.

Teopema Iludaropa

Teopema IIudaropa. Ilpumenenue reopemsl [udaropa npu penieHnH NpakTUYECKUX 3a1au.

DJieMeHTbl TPUTOHOMETPUH

CuHyC, KOCHHYC, TQHT€HC W KOTAHT'€HC OCTPOro yria MpsIMOYIOJBHOTO TpEeyrojbHUKA.
Tpuronomerpuueckue ¢yaknuun yrinos B 30° 45° u 60°. IlponopruoHanbHbIE OTPE3KH B
MPSIMOYTOJIbHOM TPEYTOJIbHUKE.

Yr1ibl M 4eThIPEXYTroJIbHUKH, CBA3aHHbIE € OKPY/KHOCTBIO

BrnucanHbple M LEHTpaJdbHBIE YIUIBI, YroJI MEXKJy KacaTelIbHOM M XOPAOH. YTIBI MEXIy
XOpJaMH U CEKyIIUMU. BiMcaHHBIE M ONIMCAHHBIE OKPYKHOCTH TPEYTOJIbHUKA U YETBIPEX YT OJIBHUKH.
CpolicTBa M TPU3HAKM BIMCAaHHOIO YETBIPEXYrOJIbHMKA. B3anMMHOE pacroJyiokeHHe [ByX
okpyxHoctelt. Kacanue okpyxkHocteir. O0mre KacaTebHbIE K IBYM OKPY>KHOCTSIM.

9 kJjacc

Pemenne TpeyroJibHMKOB

Cunyc, kocunyc, TanreHc yriaos ot 0° 1o 180°. OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO.
dopmynsl npuBeaeHus. Pemenue TpeyroibHUKOB. Teopema KOCHHYCOB U TeopeMa cuHycoB. Perie-
HUE MPAKTHUYECKUX 33734 C MCIOJIb30BAaHUEM TEOPEMbl KOCMHYCOB M T€OPEMbI CUHYCOB. Perienue
3aJla4 reOMETPUYECKON ONTUKH.

Tpuronomerpuueckue GopMynbl Ajs IUIOIIAIU TPEYroJbHUKA, MapajienorpamMmma, pomoa,
tpaneuun. @opmyna ['epona. @opmyrna Mmiomaau BHITYKIOTO YeTHIPEXYTOIbHUKA.

IHoxo6me TpeyroibHUKOB

XOpI[BI u HOI[O6HBI€ TPEYrOJIbHUKHU B OKPYKHOCTH. TeopeMa O MMPOU3BCACHHUHN OTPE3KOB
X0p4, TEOpEMbl O MPOU3BCACHUHN OTPC3KOB CCKYLIHX, TCOpEMa O KBaApare KacaTeJIbHOM.
HpI/IMeHeHI/Ie pu peHiCHUU T'COMCTPHUYCCKUX 3alad. TeOpeMLI YeBol 1 Menenas. Ilonatue o
TOMOTCTHH.

Mertoa KoopaAUHAT

VYpaBHeHHEe NpPsSAMONW Ha MJIOCKOCTH. YTJIOBOM KO3(D(UIMEHT M CBOOOIHBIN UJIeH, WX
reomeTpudeckuil cMmpica. IlapannensHOCTP M NMEPHEHAMKYISIPHOCTh MNPSAMBIX (Yepe3 YrioBOH
KodpduneHT).

YpaBHeHHE OKpy)KHOCTH. HaxokaeHue nepecedeHull OKPYKHOCTEH U IPSIMBIX B
koopauHarax. @opMyia paccTOsSHUSA OT TOYKM [0 mpsamou. I[lmomans mapamienorpamMmma B
KOOpAMHATaX, MOHATHE 00 OpPUEHTUPOBAHHOHN IuIomaau. [IpuMeHeHHe MeTosla KOOpIUHAT B



IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3a7a4ax.
BexkTopbl

Bexktopel Ha miockocTu. CloKE€HHE U BBIYMTAHWE BEKTOPOB — IIpaBWJIa TPEYrOJbHUKA U
napajuiesiorpaMmma. ¥ MHOKEHUE BeKTopa Ha uncio. KoopanHatel Bektopa. Cllo’keHHE U BBIYMTaHNE
BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YMCIIO B KoopauHarax. [I[puMeHeHne BeKTOpOB B (PU3HKE, IIEHTP
Macc.

[lonatue o Oasuce (Ha mockoctu). Paznoxkenus BekTopoB 1o Oazucy. CkaispHoe
IMPOU3BCACHUC BCKTOPOB, FeOMeTpI/IquKI/If/'I CMBICIT M BBIPAXKCHHUEC B JACKAPTOBBIX KOOpJAMHATaX.
JIMCTpuOYTUBHOCTh CKAIIPHOTO TMpou3BeAcHus. CKaasipHOE NPOU3BEICHUE W IPOCIUPOBAHME.
HpI/IMeHeHI/IC CKaJIIPpHOI0 HNPOU3BCACHUA BCKTOPOB I HAXOXACHHA TJIMH W YIJIOB. Pentenne
TCOMETPHUUICCKUX 3adau C MOMOIIBIO CKAJIIPHOT'O IMMPOU3BCACHUS.

JIITMHA OKPY/KHOCTH M IJIOIIAb KPyra

[IpaBunbHBIE MHOTOYTOJIBHUKH. [[nmuHa OKpyx)HOCTH. ['pamycHas u paguaHHas mepa yria,
BBIUHCIICHUE JTMH AYT OKpyx)HOcTel. [lnomans kpyra, cekropa, cermenra. Mlcropuyeckue cBeIeHHUS
00 M3MEpEeHNH JTMHBI OKPYKHOCTH | TIJIONIAIN KPyTa.

JABuKeHUS MJI0CKOCTH

Hentpansnas cummerpusi. LlenTpanbHo-cuMmMmerpuunble  ¢urypsl. IloBopor. OceBas
cumMeTpust. PUrypsl, CHMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOU ocu. [lapannensHslii mepeHoc.

[Tonsatue nBMxkeHUs U ero cBoiicTBa. PaBencTBo duryp. [IposiBieHns: ciMMeTpruu B IPUPOJIE,
JKUBOIIMCH, CKYJIBNOTYpe, apxuTekrype. Kommosuruu aswxeHuit (mpocteitmme npumepsi). [Tpu-
MEHEHHUE B TEOMETPUYECKHX 3aauax.

Conep:xanue yuye0HOro kypca «BeposiTHOCTh M CTATHCTHKA» (110 roaM 00y4eHus1)
7 kaacce

[IpencraBnenre AaHHBIX B BHUAE TaONWIl, JAMarpaMM. 3amojHEHUE TaOIul, YTEHHE U
MIOCTPOCHHUE CTOJOMKOBBIX (CTONOUATBHIX) U KPYroBBIX auarpamm. UteHue rpadukoB peabHBIX
npoueccoB. V3Bieuenne nHbpopMauy U3 quarpamm M TaOJHIl, UCIOJIB30BaHUE U MHTEPIpETAIUs
JTAHHBIX.

OmnucarenbHas CTaTHCTHKA: CpE€aHEeC apI/I(l)MCTI/I‘leCKOG, MeJMaHa, pa3Max, HauOoJbIIEE U
HaUMMCHBIICC 3HAYCHUA, KBAPTHUIHU, CPECAHCC I'apMOHHUYCCKOC, CPCAHCC IN'apMOHHYCCKOC YHUCIIOBBLIX
JaHHBIX.

HpI/IMepH CHy‘I&ﬁHOﬁ HU3MCHYHMBOCTHU IIPpH H3MCPCHHUAX, B MACCOBOM IIPOU3BOJACTBEC;
TCHACHIUN U CJ'Iy‘IB.fIHBIG KOHe6aHI/I$I; TpYIIIUPOBKA JAHHBIX, MIPCACTABICHUC CHy‘I&ﬁHOﬁ
HU3MCHYMBOCTU C ITIOMOIIBIO JUATI'PaMM; YaCTOThbI 3Ha‘leHHI>i; CTaTUCTHYCCKas YCTOI‘/'I‘{I/IBOCTB.

I'pad, BepmmHa, peOpo. Ctenenp BepmnHbl. Yucno pédep U cyMMapHas CTETEHb BEpIIMH.
[Tonsitue o cBs3HbIX rpadax. [Iyru B rpadax. Lenu u muknsr. O6xox rpada (3iinepos myts). [Tonstue
00 opreHTHpoBaHHOM rpade. Pemenune 3a1a4y ¢ moMolsko rpados.

YTBep)KI[eHI/IH N BBICKA3bIBaAHUAI. OTpI/II_IaHI/Ie YTBCPIKACHUS, YCIOBHBIC YTBCPXKICHU,
O6paTHI>Ie U PAaBHOCUJIBHBIC YTBCPIKACHUA, HeO6XO,[[I/IMLIe U AO0CTAaTOYHBIC YCIIOBH, CBOMCTBA M
IIpU3HAKH. HpOTI/IBOHOJ'IO)KHBIC YTBCPIKACHUA, NOKA3aTCIbCTBA OT IIPOTUBHOTO.

CriydaiiHplii 3KCIIEpUMEHT (OMBIT) M Cly4dailHOe coObITHE. BeposTHOCTh M dacToTa
CIIy4aitHOTO COOBITHS. POJIb MAJIOBEPOSTHBIX M MPAKTUYCCKH JJOCTOBEPHBIX COOBITHI B TIPUPOJIC U B
oO1ecTBe.



8 kiacce

MHO0%€eCTBO U MOAMHOKECTBO. IIprmepbl MHOXECTB B OKpyxkaromem Mupe. [lepeceuenue u
oObemHeHne MHOKECTB. Jlnarpammel Ditnepa. UncioBsie MHOKECTBA. [IpuMepsl MHOXKECTB U3 Kyp-
coB anredps! u reomerpun. llepeuncieHue 3JI€MEHTOB MHOXECTB C MOMOILIbIO OPraHU30BaHHOIO
nepebopa 1 nmpaBuiIa yMHOKeHHs. PopMysia BKITFOUEHUS -UCKITIOUCHHUS.

OnemeHTapHble coObITHSI. BeposiTHOCTH ciaydailHbIX COOBITHI. OIBITHI C PABHOBO3MOXHBIMU
AIIEMEHTAPHBIMU COObITUAMU. CIiTydaifHBIN BBIOOD.

W3mepeHne pacceuBaHMs 4YMCIOBOrO MaccuBa. Jlucmepcus M CTaHJApTHOE OTKIOHEHUE
4KciI0BOro Habopa. CBOWCTBA AUCIIEPCUM U CTAHJAPTHOTO OTKJIOHEHUs. J(narpammel paccenBaHus
NBYX HaOIr0aeMbIX Beln4uH. JIuHeiHast cBsI3b Ha quarpamme paccerBaHuUs.

HepeBo. [lepeBo cimyuaiiHOro sKcriepuMeHnTa. CBOMCTBA J€PEBBhEB: €IUHCTBEHHOCTh MYTH,
CBSI3b MEXKIY YHCJIOM BepuinH M uuciaoMm peodep. Ilonstue o mimockux rpadax. Pemenue 3amau c
MTOMOIIBIO JIEPEBHEB.

Jlorunueckue coro3bl «M» u «1JIN». CBs3b MeX Iy TOTHYECKUMU COI03aMHU M OTIepaliusiMU HaJl
MHO’KecTBaMu. Vcrosib30BaHNe JJOTMYECKUX COI030B B anreodpe.

CrnyugaiiHble CcOOBITHSI Kak MHOXKECTBA 3JEMEHTapHbIX coObITUH. [IpoTHBOMOIOKHBIE
coObITHs. Onepanuu Haj coObITHIMU. DopMyIia CI0KEHUS BEPOSATHOCTEH.

[IpaBuii0 yMHOXKEHUS BEPOSITHOCTEN. Y CIIOBHAsI BEPOATHOCTD. lIpencraBienne ciay4aitHOTO
JKCIIEpUMEHTA B BUIe AepeBa. HezaBucumbie coObITHS.

9 kJjacc

KombunaropHoe npaBuio ymHoxeHus. IlepecranoBku u dakropuan. Yucio codeTaHuil u
TpeyroybHUK Ilackans. CBolictBa uwmcen couerannii. bunom Hplorona. Pemenuwe 3amad ¢
UCIO0JIb30BAHNEM KOMOMHATOPUKH.

I'eomerpuueckas BeposTHOCTh. CrydailHbIH BBIOOp TOUKM M3 (UTYPHI Ha IJIOCKOCTH, U3
OTpe3Ka, U3 Iyrd OKPYKHOCTH.

Ucnwitanua. Yenex u Heynaya. Cepusi ucnibITaHuid 10 miepBoro ycrexa. Cepusi UCIbITaHUN
bepnymu. BepositHocTH coObITHIA B cepuu uctibiTaHui beprymmu. City4aitHbIi BEIOOP U3 KOHEYHOTO
MHO>KECTBA.

CrnyyaitHas BenmMYHMHA W pacmpeneneHue BepositTHocTed. [Ipumepsl ciydailHBIX BENTUYHH.
Baxubie pacrnpe/enieHuss — 4ucio MOMBITOK B CEPUM UCIIBITAHUH /10 TIEPBOTO YCIeXa U YUCIO yCIie-
XOB B cepHUH UCTIbITaHu bepHymnnu (reomeTpuyeckoe 1 OMHOMUAIILHOE paclpe/esieHus).

MaremaTtruueckoe 0XKHJaHue CHy‘I&ﬁHOﬁ BeaNYMHBI. DU3NYECKUM CMBICI MaTeMaTHUECKOTO
OXHUAaHHA. HpI/IMepr HCIIOJAB30BaHUA MATCMATHYCCKOI'O OXKHUJIaHUA. I[I/ICHepCI/ISI U CTaHAApPTHOC
OTKJIOHCHHUC CJ'Iy‘I&fIHOfI BennmuuHbL. (CBOMCTBA MaTEMaTHYECKOTO OXHUJaHud W JUCIICPCUH.
MarteMaTH4eCcKOe OKHJIaHUE U AUCTICPCUS U3YUCHHBIX paCHpeHCHCHHﬁ.

HepaBeHCTBO UeOpimeBa. 3aKkoH OOJBIINX YKCell. MaTeMaTHYeCKHe OCHOBaHUS HU3MCPCHUMA
BepOHTHOCTeﬁ. Ponb u 3HaueHHe 3aKoHA OOJIBIIMX YHCEN B HAayKe, B IIPUPOAC U O6H.[CCTB€, B TOM
YHUCJIC B CONHUOJIOTMYCCKUX O6CJ'I€,I[OB8.HI/I${X " B UBMCPCHUAX.



TemaTn4yeckoe NJIaHNPOBaHUeE Kypca
TemaTn4yeckoe NVIaHNPOBaHUE Y4eOHOr0 Kypca «ajaredpa» (mo roxamM o0yueHms)

7 kaacce (136 1)
DJIeKTPOHHbIE
HasBanmue pazaena OcHoBHbBIE BU/IBI
OcHoBHOE (uu¢poswIe)
(TeMbI) (UnCI0 JeITeJIbHOCTH
coJep:KaHue o0pa3oBaTejibHbIE
4acoB) 00yyarIuxcs
pecypcsl
Yucaa u PannonansHbie CucremaTu3npoBarh u 1. Maremaruxka.
BbLIYMCJICHUS: yucia. CpaBHeHUE, oOoramars 3HaHUSI 00 Anrebpa, 7 xacc,
PannonanbHbie YHOPSJOYMBAHUE U OOBIKHOBEHHBIX U Or'rAOYy AI1O
yucia apupMeTHIeCcKue JECSTUYHBIX JPOOSX. «Axkanemus
nosTopenue) (11 EHCTBUA C MunnpocBeneHus
(moBTOpenne) ( A CpaBHuBath u P m
q) panMoHaTBHBIMH YHC- Poccuny

namu. Yncnosas
npsiMasi, MOJyJTb
qucIIa.

[IpoueHTsl, 3anUCh
MIPOIICHTOB B BUJIE
npoOu 1 ApoOu B
BHJI€ POLIEHTOB. Tpu
OCHOBHEIC 3aJ1a9M Ha
NpOoLEHTHI. Perienue
TEKCTOBBIX 3aJ1a4
apupMeTUIECKUM
CII0OCO0OM.

Pemenue 3amau u3
peabHOM MPaKTUKU
Ha YacTH, IpoOu,
MIPOIIEHTHI,
MIPUMEHEHHUE
OTHOIIICHUU U
MPOTOPIIUHI ITPU
pelIeHnH 3a/1a4.
PeanbHbie
3aBUCHMOCTH;
pelIeHue 3aa4 Ha
JBIDKEHUE, padoTy,
MOKYIKH, HAJIOTH

yHopsA0YUBaTh Apo0H,
npeoOpa3oBBIBas MPU
HEOOXOINUMOCTH AECATHUHBIE
IpoOu B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIC B
JIECSITHYHBIC, B YaCTHOCTH, B
OCCKOHEYHYIO IECATHYHYIO
npoOb. [IpuMeHsTh
pa3HoOOpa3HbIe CIOCOOBI U
NpUEMBI BEIUNCICHUS
3HAYCHUM TPOOHBIX
BBIPKEHUI, coAepKaIIuX
OOBIKHOBEHHbBIE U
JECSITUYHBIE TPOOH:
3aMEHATH MPU
HEOOXOIMMOCTHU JAECATUYHYIO
JIpoOb OOBIKHOBEHHOM 1
OOBIKHOBEHHYIO JIECITUYHOM,
MPUBOJIUTH BBIPAKEHHE K
dopme, Hanboee y1oOHOM
JUIS. BBIYMCIICHUH,
npeoOpa3oBbIBATh IPOOHBIE
BBIPKEHUS HA YMHOKEHUE U
JieNieHne AeCATUYHBIX TpoOeit
K JICHCTBUSM C LIETBIMU
YHUCIIAMHU.

Pemath 3agaun Ha yacTy,
IPOLIEHTHI, TPOTIOPIIHH, Ha
HaXOKJIeHHE ApoOHu
(MIpoIIeHTa) OT BETMYHHBI U
BEJIMYUHEI 110 €€ IpoOu

2. JlomarrHue
3aJaHHs.
Maremartuka.
DJIEKTPOHHBIN
00pazoBaTebHBIN
pecypc» JlomariHue
3agangua. OCHOBHOE
ob1ee oOpa3oBaHueE.
Anrebpay, 7-9 xiacc.
AO «M30aTenscTBO
«IIpocBemenue»




(mpotieHty), apodu (Tipo-
LIEHTa), KOTOPBII COCTABIISET
OJIHA BEJIMYMHA OT IPYroi.
[IpuBoauTh, pazoupaTs,
OLICHUBATh Pa3JIN4HbIE
peueHus, 3anucyu peleHni
TEKCTOBBIX 3a]1au.

DyHKIUK:
Koopannatsl u
rpaguku.
@Oyukuun (17 v)

Koopaunara Touku
Ha IIPSIMON.
YwucaoBkie
MPOMEKYTKH.
Paccrosinne mexay
JBYMSI TOUKaMU
KOOPJIMHATHOM
MIPSIMOM.

[IpssmoyronpHas
CUCTEeMa KOOPJINHAT.
AOcicca n
OpJIMHATa TOYKH Ha
KOOPJIMHATHOM
miockocTH. [Ipumepsnl
rpaduKoB, 3aIaHHBIX
dhopmynamu. Urenue
rpaduKOB peaabHbIX
3aBUCUMOCTEM.

OYHKIIMOHAJIBHBIE
3aBUCHUMOCTHU MEXTY
BEJIMYMHAMU.
[Tonsarue pyHkIIM.
DyHKIUA KaK
MaTeMaTHyecKas
MO/IeJIb PEaIbHOTO
nporecca. O6nactpb
ompe/eneHus u
00nacTh 3HaUCHU I
¢ynkuuu. CrnocoOsbl
3aJaHus QyHKIMH.

I'paduk pynkimm

Hcnionp3oBaTh TaOJIHIEI,
CXEMBI, YEPTEXKHU, Npyrue
Cpe/ICTBa MPEICTABIICHUS
JaHHBIX IIPU PELICHNUA 3a-
JTauu.

Pacno3naBath 1 OOBICHSATD,
OTIHPAsiCh Ha OMPEJIEICHHUS,
IIPSIMO TTPOTIOPITUOHAIEHBIC U
00paTHO MPOTIOPIIMOHATIEHEIE
3aBUCHMOCTH MEX]TY
BEJIMYMHAMU; TIPUBOUTH
IIPUMEPBI ITUX 3aBUCHUMOCTEN
U3 peallbHOTO MHpa, U3
JIPYTUX y4eOHBIX IPEIMETOB.

Pemrats mpakTuko-
OpPUEHTUPOBAHHBIC 33/1a4H,
Ha IpUMEHEHHUe apooei,
MPOLIEHTOB, MPSMON U 00pat-
HOU MPONOPIIMOHATBHOCTEH,
MPONOPIIUHI

N3o0paxkats Ha
KOOPJMHATHOM MPSIMOM
TOYKH, COOTBETCTBYIOIIILE
3a/laHHBIM KOOPJIMHATaM,
Jy4H, OTPE3KU, HHTEPBAIbI;
3aMMchIBaTh UX HA
anredpandeckoMm si3bIKe.
OTmeuaTh B KOOpAMHATHOM
IUIOCKOCTH TOYKH 10
3aJIaHHBIM KOOPJIMHATAM;
CTPOUTH TPapUKH HECIIOXK-
HBIX 3aBHCHUMOCTEH,
3a/laHHBIX OpMyNaMH, B TOM
YHCIIe C TOMOUIBIO
UPPOBBIX Ta00PATOPHIA.

[IpumeHsTh, U3ydaTh

1. Maremaruka.
Anrebpa, 7 xiacc,
OIr'AOY AIIO
«AxkageMus
MuHnpocsenieHus
Poccuny

2. JlomarrHue
3aJaHHs.
Maremartuka.
ONEeKTPOHHBIN
00pazoBaTebHBIN
pecypce» JlomarHue
3agangua. OCHOBHOE
ob1ee oOpa3oBaHueE.
Anrebpay, 7-9 xiacc.
AO «M30aTenscTBO
«ITpocBemenune»




PEeUMYIIECTBA, HHTEPIIpe-
TUPOBATh I'paUuecKuit
CIOoCO0 MpeCTaBIeHUS 1
aHam3a pa3HoOOpa3HO
KU3HEHHOH MH(DOPMAITHH.
OcBauBarp MOHSTHE
GbyHKIIMHY, OBJIAIEBATh
(yHKIMOHAJIBHOU
TEPMUHOJIOTHEN.

Haxoauts o0nacte
ompeeneHus u 00JacTh
3HauYEHUN QYHKINU.

Hcnonp3oBars pa3inyHbie
crocoObl 3a7jaHus PYHKLUU.
Hcnone3oBars cBoicTBa
byHKUMA U1 aHaTU3a
rpaduKOB peaTbHbIX
3aBUCUMOCTEH (HyIn
(GYHKIMH, TPOMEKYTKU
3HAKOTIOCTOSIHCTBA (DYHKIIHH,
POMEXYTKH BO3pACTaHUS U
yObIBaHMS (QYHKIIUU, HaU-
OoJblIee U HaMEHbIIee
3HAYCHUSI (PYHKITHH)

AnredOpanyeckue
BbIPAKEHUS:
Bbipakenus c
nepemMeHubivu (7

4)

Bripaxxenue c
NepeMEHHbIMU. 3Ha-
YEHUE BBIPAKCHUS C
NePEeMEHHBIMH.
[IpencraBnenue
3aBUCHUMOCTH MEXKIY

BCINMYHMHAMH B BHJC

(hopmyIIBI. BrI-
YU CIICHHS 1o
hopmynam

OBnageTs  anreOpanvecKoit
TEPMUHOJIOTHUEH u
CHUMBOJIMKOM, IPUMEHSATD €€ B
MPOIIeCcCEe OCBOEHUS YICOHOTO
Marepuana.

Haxomuts
BBIPKECHUI C MEPEMEHHBIMU
Npy  3aJaHHBIX

3HAa4YCHUA

3HA4YCHUAX
NCPEMCHHBIX,
BBIYMCIICHHUA IIO0 q)OpMyJ'IaM,
JAOITYCTUMBIC 3HAa4YCHUA

BBIIIOJIHATD

MEPEMCHHBIX

1. Maremaruka.
Anrebpa, 7 kmacc,
OI'AOY AI1O
«AxameMust
MuHnpocBeneHus
Poccuny

2. lomamraue
3aaHusl.
Maremartuka.
DNEeKTPOHHBIN
00pa3oBaTeNbHbII
pecype» Jlomalnue
3ananus. OCHOBHOE
ob1ee oOpazoBaHue.
Anrebpa», 7-9 knacc.
AO «M3parenbcTBO
«[IpocBemienne»




YpaBueHnus U
CHCTEMBI
YPaBHEeHMIi:
JIuneiinbie
ypaBHeHus (10 4)

VYpaBHEeHHE € OJHOM
nepeMeHHoM. Kopenn
ypaBHeHusi. CBolicTBa
YPaBHEHUH C OJHOM
nepeMeHHo. PaBHoO-
CUJIBHOCTD
YpaBHEHUM.
YpaBHeHue Kak
MaTeMaTH4ecKast

MOJIEIb peanbHON

CUTYalUH.

JIuneliHoe ypaBHEHHE
C OJIHOM IIEPEMEHHOM.
Yucno KOpHEM
JMHEHHOTO

ypaBHeHUs. Perienne

Pemate nMHEiHOE ypaBHEHUE
c OZHOU IIEPEMEHHOM,
IIPUMEHSIS [IpaBUIIa Iepexoja
OT MCXOJIHOTO YypaBHEHHUS K
paBHOCWIIBHOMY emy Ooiee
npocroro Buna. IIpoBepsTs,
ABJIAETCS

JU  KOHKpPETHOE

YHUCJIO KOPHEM YpaBHCHMUA.

Onpenensitb 4MCIO KOpHEH
JIMHENHOTO YpaBHEHHSL.
Pemrats nuHEHOE ypaBHEHME,

coJieprKalee 3HaK MOIYJIs.

CocraBasaTh u pemarpb
ypaBHEHHE IO YCIOBHIO 3a-
Jlayd, WHTEPIPETUPOBATH B

COOTBETCTBHUHN C KOHTEKCTOM

1. Maremaruka.
Anrebpa, 7 xiacc,
OIr'AOY AIIO
«AxaneMus
MuHnpocBeneHus
Poccuny

2. Jlomanraue
3a/1aHusl.
Maremartuka.
ONEeKTPOHHBIN
00pazoBaTeNbHBIN
pecypc» JomariHue
3amanus. OCHOBHOE
o01iee 0Opa3oBaHueE.
Anrebpay, 7-9 xiacc.
AO «M3parenscTBO

TEKCTOBBIX 3a7ad C . | «IIpocBemienue»
_ 3a1aun MOJTYICHHBIN
TTOMOTIIBIO JIMHEWHBIX
. pe3yabTaT

ypaBHEHUH.

JIuneitHoe ypaBHEHUE,

coJieprkaliee 3HaK

MOYJIS
Yucaa u BbIyHc- | CTeneHp c | [IlpuBogute  umcnoBele  u | 1. Maremaruxa.
Jenusi: CremeHb € | HATYpPAIbHBIM OyKBEHHBIE PUMEPHI cTeneHn | Anredpa, 7 Kiacc,
HATYPaJbHbIM nokaszaTterieM U e€ | ¢ HaTypajbHbIM NokazareneMm, | PT'AOY AI1O
nokaszarejieMm (6 4) | cBONcCTBa. 3anuck | 0OBSICHSS 3HAYCHUS | « AKaIeMuUs

yyclia B JIECATUYHON | OCHOBaHUS CTETeHU u | MuHnpocseieHus

MO3UIUOHHOM nokasareJst crenenu, | Poccum»

CHUCTCMC CUMCIICHUA

HaxoJuTb 3HAYCHUA CTCIICH e

n

BUIA d (a J1r000€

palyoHaIbHOE 4YHCIO, 7
HATypaJlbHOE YHCIIO).

I[ToHMMaTh CMBICH  3alMCH
OOJIBIIMX YHCETI C IOMOIIBIO
JICCATUYHBIX npooeii u
CTEIIeHEeH 4qucia 10,
NPUMEHATh HMX B peajbHBIX

CUTyalusx

2. lomamnraue
3a/IaHuUs.
Maremartuka.
DNeKTPOHHBIN
00pa3zoBaTeIbHBIN
pecype» JlomarniHue
3agaHuss. OCHOBHOE
ob1ee oOpazoBaHue.
Anrebpa», 7-9 knacc.
AO «M3narenbcTBO
«IIpoceemienne»

Auaredpanvyeckue
BBIPaKCHHS:

OIHOYIEHBI.
OnHouneH

OBnazeTs anredpandeckoi
TEPMUHOJIOTUEN U

1. Maremaruka.
Anrebpa, 7 kiacce,




MHuorouiensl (23

)

CTaHJapTHOTO BUJA.
CrereHb OJTHOWICHA.
MHOTO04JICHBI.
MHuorousneH
CTaHJApTHOTO BHUJA.
CreneHb
MHorowieHa. Clioxe-
HHC, BEIUNTAHUE,
YMHOKEHHE U JIeJie-
HHE MHOTOYICHOB.
[IpeoGpa3oBanue
LIETIOTO BBIPAKEHUS B
MHoOrouieH. Kopuu
MHOTOYJICHA.

ToxmecTBo.
ToxmecTBeHHEBIE
npeoOpazoBaHus
anreOpanvecKux
BBIpAXKEHUM.
JlokazaTenbCcTBO
TOXJIECTB

CUMBOJIMKOM, IPUMEHSATH €€ B
IIPOLECCE OCBOEHUS
yueOHOro Marepuaina.

[IpuBOIUTE OMHOYIIEH U
MHOT'O4IEH K CTaHAAPTHOMY
BH]LY.

Ornpenenars CTeneHn
OJIHOYJICHA 1 MHOTOYJICHA.
BrinonHsaTe yMHOKEHHE
OJIHOYJICHA HA MHOTOYJICH.
BrimonsgaTes cnoxxenne,
BBIYUTAHUE, YMHOXKEHUE U
JIeJICHHE MHOTOYJICHOB.

Haxonuts xopHH
MHOTOYJICHA.

DopMynHpoBaThH
OTIPEJEIIEHNE TOXKAECCTBEHHO
PaBHBIX BBIPAKEHUN.

Hcrnonbs30Bath npaBuiia s
JI0Ka3aTeIbCTBA TOXKIECTB.

BrimonasaTs
TOXKJIECTBEHHBIE
npeoOpazoBaHus

L[EJIOrO BBIPAXKEHUS B
MHOTOYJIEH MPUBEICHUEM I10-
JTOOHBIX ClIaraeéMbIX,
PacKpBITHEM CKOOOK.

OcymiecTBIATh pa3ioKeHUe
MHOTOYJIEHOB Ha MHOKUTEJH
MyTeM BBIHECEHHS 32 CKOOKHU
0011er0o MHOXKUTEIIS,
METOJIOM TPYHITUPOBKH.

[TpumensTh MpeodbpazoBaHue
MHOTOYIEHOB JUIsl PELICHHUS
pa3INYHbIX 33]a4 U3
MaTeMaTUKH, CMEXHbIX
IIPEIMETOB, U3 pEabHOMN
NPaKTUKU.

3HaAKOMHUTBHCS C UCTOPHUEH
pa3BUTUS MAaTEMATUKH

OIr'AOY AIIO
«AxaneMus
MuHnpocBeneHus
Poccuny

2. Jlomanraue
3a/1aHusl.
Maremartuka.
ONEeKTPOHHBIN
00pa3zoBaTeNbHBIN
pecypc» JlomarnHue
3amanus. OCHOBHOE
ob1iee 0Opa3oBaHHeE.
Anrebpar, 7-9 kiacc.
AO «M3paTeascTBO
«IIpocBenienne»




Auaredpanuyeckue
BbIPaKeHMS:
DopMy.Jibl
COKPALIEHHOTO
yMHOxeHus (14 4)

Dopmyibl
COKPAILIEHHOTO
YMHOJKEHUS: KBaJpar
CYMMBI ¥ KBaJpar
Pa3HOCTH JIBYX
BBIPA)KCHUM, KBaJpaT
CYMMBbI HECKOJIBKHX
BBIpXEHUH, KyO
CYMMBI U KyO
Pa3HOCTH JIBYX BbI-
paXXeHui, pa3HOCTh
KBa/IpaToOB JIBYX
BBIPAKECHU,
IIPOU3BE/ICHHE
Pa3HOCTH U CYyMMBI
JIBYX BBIpaXKEHUH,
CyMMa U Pa3HOCTh
KyOOB JIByX
BBIpAXKEHUI.
Paznoxenue
MHOTOYJICHA Ha
MHOKHUTEJIH.
Beinecenue oouiero
MHO>KHTEJIA 32
CKOOKH. MeTon

OBnazieTs anredpandecKoi
TEPMHUHOJIOTUEN U
CUMBOJIMKOM, IPUMEHSATH €€ B
npoIecce OCBOCHHUS y4eOHOTO
Marepuasia. BeImoaHATh
TOXJIECTBEHHBIE
npeoOpazoBaHUs 1IEJIOTO
BBIPXCHUSI B MHOTOWICH
MIPUBEICHUEM T10I00HBIX
cllaraeMblIX, paCKpbITHEM
CKOOOK, C UCIIOJIb30BaHUEM
bopMysT COKpaIEHHOTO
yMHOKeHUs. OCYIECTBIATh
pa3io’KeHue MHOTOUYIEHOB Ha
MHOXUTENH IIyTEM
BBIHECEHHUSI 32 CKOOKH
00IIIero MHOXKUTEIS,
METOJIOM TPYIITUPOBKH,
pUMeHEHUsI (HOPMYIIbI
COKpaIIEHHOTO YMHOXKECHHSI.

[IpumeHnsaTh npeoOpa3oBaHUe
MHOTOYWICHOB ISl PEIICHUS
pa3IMYHbBIX 33724 U3
MaTeMaTHUKH, CMEKHBIX
NPEMETOB, U3 PeaTbHOMN

1. MaTemaruka.
Anrebpa, 7 xiacc,
OIr'AOY AIIO
«AKkameMus
MuHnpocsenieHus
Poccuny

2. Jlomanraue
3a/1aHusl.
MaremMartuka.
ONEeKTPOHHBIN
00pa3zoBaTeNbHBIN
pecypc» JomariHue
3amanus. OCHOBHOE
ob1iee 0Opa3oBaHHeE.
Anrebpay, 7-9 xiacc.
AO «M3parenscTBO
«IIpocBenienne»

TPYIIIHPOBKHU
pymimp MPAKTUKH.
3HAKOMUTHCS C UCTOPUEH
pPa3BUTHS MaTEeMaTUKHU
Yuciaa u | Jlenumocts uenbix | [Ipumenstes cBoiicTBa | 1. MaremaTuka.
BBLIYHCJICHHUS: YHCell. CBoiicTBa | JEIIMMOCTH. Anrebpa, 7 kmacc,
Heaumoctsb (10 ) nenumocTtu. [Ipocteie OI'AOY AIIO
[IpuBomuts  mpuMEpsl U
U COCTaBHBIE YHCIIA. «AxaneMus
) ) pacrio3HaBaThb  IPOCThIE H
YéTHble U HEYETHBIE . MuHIIpOCBEICHUS
COCTaBHBIE 4YHCJIa, YETHBIC U
qycia. [Ipuznaku Poccuny

JEeIIUMOCTH Ha 2, 4, 8,
5 3, 6, 9, 10, 11.
[Ipu3Haku genuMocTH
CYMMBI u
MPOU3BEICHUS IENBIX
4ucell MPU PENICHUU
Haubonpmmuii
o0t  AenuTeNh U

3aaaq.

HauMeHblee ooliee

HEYETHBIC yncia. Jloka3bIBaTh
U TPUMEHATh  IPU3HAKU
JenuMmoctH Ha 2, 4, 8, 5, 3, 6,
9, 10, 11, npu3Haku aAeauMo-

CTU CYMMBI U IIPOU3BCIACHUA

Henaplx  uyucen. Haxomguts
HaUOOJIBIITHAI oO0muit
JNENUTEN, W HaWMEHBIIEE

oO11ee KpaTHOE IBYX YHCE.

Pemarts IMPAKTHUKO-

2. JlomanrHue
3aaHusl.
Maremartuka.
ONEKTPOHHBIN
00pa3oBaTeNbHbIN
pecype» Jlomaliaue
3aaanusi. OCHOBHOE
ob1ree oOpazoBaHue.
Anrebpa», 7-9 knacc.




KpaTHO€ JIByX YHCEIL
B3anmHO  mpocteie
4yucIa. Anroputm
EBknupa. Jlenenue c
ocratkoM. CpaBHEeHUs
HeNbIX  YHMCENT IO
MO TyJIIO

HaTypaJIbHOTO Yncia

OPUEHTHUPOBAHHBIE  3a/1a4H,

UCIIOJb3YS HauOOJBITNI
o0IMA JEIUTENIh, HAUMCHB-
mee oOmiee KpaTHOE JBYX

YHUCCII.

PacnosnaBats B3aUMHO
npoctele uyncna. IIpuMensaTs

anroput™ EBximja.

DopMynHpoBaThH
OTIPEICIICHUS JEIMMOCTH
HAIEJI0, 4YMCEIl, CPaBHHUMBIX

10 JAaHHOMY MO/TYJIIO.

AO «M3narenbcTBO
«Ipocsewmenue»

BrinonnHAaTe JIeJICHUE c
OCTaTKOM
DyHKIUN: Jluneitnast ¢ynkuus, | Pacrno3naBartp nuHenHywo | 1. Maremarnka.
JInneiinas e€ cBoiiCTBA. bynkmro y = kx + Db, | Anrebpa, 7 kiace,
HKuA (16 u . . | oruceiBath €€ cBoictBa B | DIAOY JIIO
hynuns ( ) I'paduk  nuneitHoM . A
3aBHCHUMOCTH OT 3HaueHuM | «AkaaeMus
(GyHKIMH. I'paduxk
_ k03 durnerToB K u b. MuHIpocBeIIeH s
by y =[x/ P
. . | Poccun»
Kycouno-3agannbie Crpouts rpaduku JTHHEHHOU
dbyHKIIM byakuu, Qyakmuun y = [x[, | 2. Jlomaniaue
KYCOYHO-33/IaHHOM (QYHKUMU. | 3aJaHUS.
Maremaruka.
Hcnons3oBath nuugpoBbIe _
DJIEKTPOHHBIN
pecypcbl  Uis  MOCTPOCHUs .
. 00pa3oBaTeNbHbII
rpaukoB byHKIIUH u
N pecypc» JlomariHue
U3y4eHUs ux CBOICTB.
3aganusi. OCHOBHOE
[TpuBoIUTH pUMEPBI
o . o01ee 0Opa3oBaHueE.
JUHEHHBIX 3aBUCUMOCTEH B
Anrebpay, 7-9 xiacc.
peallbHBIX ~ Mpoleccax |
AO «M3pateabcTBO
SIBIICHUSX
«[IpocBemenue»
YpaBHeHust VYpaBuenue c ayms | CtpouTb B KoopauHaTHOM | 1. MaTtematuka.
CUCTEMBI EePEMEHHBIMH. IIocKocTH  rpadguk  nu- | AnreOpa, 7 Kiace,
YPaBHEHUIi: I'padux  nuHeitHOTO | HeiHOrO ypaBHeHus ¢ aByms | PIAOY ATIO
Cucrembl yYpaBHEHHUsI C JBYMs | IEpEMEHHBIMH; MOJIB3YACH | «AKamemMus
JIMHEHHBIX MEPEMEHHBIMH. rpaduxom, PUBOIUTE | MUHIIPOCBELICHHS
ypaBHeHuii (14 49) Cucrempl JMHENHBIX | IPUMEPHI pewenus | Poccun»
aBHEHUU C JByMSA ABHEHMS.
M JABYMA | YP 2. JlomanrHue
IIEPEMEHHBIMHU.
5 Haxoauts pelieHue cucTemsl | 3aaHusl.
I'padpuueckuit metTonq . .
NBYX JIMHEWHBIX ypaBHEHUH ¢ | Maremaruka.

peHICHUA CUCTCMBI

ONEKTPOHHBIN




JIMHEHHBIX YPaBHEHUU

c JBYMSI
[IEPEMEHHBIMU.
Pemenue CHUCTEM

JIMHENHBIX YPaBHEHUU

ABYMA ICPEMCHHBIMU.

CocraBisaTh u peuarp

CUCTCMY ABYX JIMHEHHBIX

YpPaBHEHUH 1O  YCJIOBHIO

3a/1a4d, MUHTEPIPETUPOBATH B

00pa3zoBaTeNbHbIN
pecype» Jlomainue
3aaanusi. OCHOBHOE
obmree oOpa3oBaHue.
Anrebpar, 7-9 kiacc.

c JIBYMSI AO «M3paTeascTBO
COOTBETCTBUUA C KOHTEKCTOM

nepeMEHHBIMHU . | «I[IpocBemnieHue
3a1a4u MOJTYYCHHBIN

METOJIOM IOJCTaHOB-
pe3yabTaT

KU " METOIOM

cioxennsa. Cucrema

JIBYX JIMHENHBIX

YpPaBHEHUH C JBYMS

TepeMEHHBIMU KaK

MOJIEIb peanbHOMI

CUTYyaINH

IToBTOpEHUE u | [ToBTOpenue Bri6upats, npumMeHsTh | 1. Maremaruka.
o0o0meHue (8 1) OCHOBHBIX TIOHSTHH W | OIIEHMBATh CHocoObl cpas- | Anrebpa, 7 Kiacc,

METOJIOB  Kypca 7 | HeHus uwmceln, Bbraucienui, | ®I'AOY AI10

Kjiacca, 0O0OOIIEHHE | TOXKIECTBECHHBIX npeod- | «AxameMust

3HAHUM pazoBaHuil  anreOpanmveckux | MUHIIPOCBEIICHUS
BBIPAKECHUIA, pemenus | Poccum»
ypaBHEHUH u CHUCTEM

ypaBHEHUH, 3amdaHus (QyHK-
WM, aHaluM3a U MOCTPOCHUS
UX rpaduKos.

Hcrnonn30BaTh
(bYHKIIMOHATIBHO-
rpaduvecKkue MpeCTaBICHUS
JUTSL peIIeHUs 3a1a4.

OcyliecTBISATh
CaMOKOHTPOJIb BBITIOJIHSAEMBIX
JEUCTBUA U CaMOIIPOBEPKY
pe3ynbTara
npeoOpa3oBaHU,
MIOCTPOEHUN.

BBIUMCIICHUH,

Pemare 3amaum u3 peanpHOU
JKU3HU, IIPUMEHSTh
MaTeMaTHYeCKUe 3HAHUS s
peleHns 3a1ad U3 JIpYyrux
MIPEAMETOB.

Pemate TekcTOBEIE 3aJga4u,
CpaBHHBATD, BBI6I/IpaTB
CITIOCOOBI peUICHUS 3aJa4n

2. lomarraue
3a/1aHuUsl.
Maremartuka.
DJIEKTPOHHBIN
00pa3zoBaTeIbHBIN
pecypc» JlomariHue
3ananus. OCHOBHOE
oO1ee 0Opa3oBaHueE.
Anrebpay, 7-9 kiacc.
AO «M3pateabcTBO
«IIpocBemenne»




8 kaacce (136 yacoB)

DJIeKTPOHHbIE
Ha3Banue pa3nena
OcHoBHOE OcHOBHBIEC BU/BI (uu¢pposwIe)
(TemMbl) (4UCI0
) coJep:KaHue JesiTeJIbHOCTH o0ydalommxcs | odpa3oBaTejbHbIe
4acos
pecypcsl
YpaBHeHUs n | Yucnossle DopMynHpoOBaThH cBoiictBa | 1. Maremaruka.
HEpaBEHCTBA: HepaBeHcTBa. CBOMCTBA | YHMCIIOBBIX HepaBeHCTB, | AnreOpa, 8 Kiacc,
HepaBenctpa (20 4) | 4KMCIIOBBIX HEPABEHCTB. | WIITIOCTPUPOBATH 150:¢ Ha | ®T'AOY AITO
Jloka3zaTenbCcTBO KOOPJAMHATHOU npsIMOH, | «AKkazneMus
HEPaBEHCTB. JIOKa3bIBaTh AJIr€OPanuecKH. MuHrnipocBenieHus
Poccuny
HepasenctBo ¢ | OtuenuBarb 3HAYEHUS
nepeMeHHOM. CTporue | BbIpaKEHHS, HCNONb3yd He- | 2. [JomamHue
u HECTpPOTHE | paBEHCTBA. 3a/IaHuUsl.
HEpPABEHCTBA. . Maremaruka.
[IpuMeHATH CBOMCTBA .
Crnoxenue u ONEeKTPOHHBIN
HEPaBEHCTB B XOJIe peUICHUS .
YMHOKEHHE YHCIOBBIX 00pa3zoBaTebHBIN
3ajad.
HEPaBEHCTB. pecype»
Orennpanye 3nauenns | OMPSACIATE  PABHOCHIIbHBIC JloManiHue
BeIpakeHus. [lonsrue o | HEPABCHCTBA. [prBOUTE | 3anappg.
peleHnn HepabeHcTBa | TPAMEPBI PCHICHUH | OcpoBHOE 00HIEE
c oaHOM mnepemenHoi, | HEPABCHCTB. Pemats | 6nasopanme.
MHoxkecTBO pemenuii | JTAHCHHBIC — HEPABCHCTBA € | Ajregpay, 7-9
HepaBeHCTBa. OJIHOM TEPEMEHHOM, CHCTEMBI | rrace. AO
PaBHOCHIIBHBIE JTMHCHHBIX HEPABCHCTB, | (J[31aTeabCTBO
HEPaBEHCTBA. u300pakath  pelleHHe  Ha | ([TpocBeleHHe»
HepaseHcTBo- YHCIIOBOU MPSIMOM,
crencreue.  Uncopsie | AOKa3bIBATh HEPABEHCTBA.
HPOMCXKYTKH. Penrars TekcTroBhlE 3agauu C
Jlunennoe IIOMOIIbIO JINHEMHBIX
HEPAaBEHCTBO C OJHOM HEPaBCHCTB c OJTHOU
NePEMEHHOH U | mepeMeHHOM.
MHO>KECTBO ero .
. HccnenoBaTh JIUHEIHoe
peIlIeHUH. Pemenue

JMHENHBIX HEPABEHCTB
C OJHOU IIEPEMEHHOM.
Cucrembl  JTMHEMHBIX
HEpPaBEHCTB C OJIHOM
nepeMeHHou. Peienue
TEKCTOBBIX  3ajad C
MOMOIIBIO  JTMHEHHBIX
HEpPAaBEHCTB C OJHOU
IIEPEMEHHOM

HEPaBEHCTBO C OJHOHM 1epe-
MEHHOM € IapaMeTPOM.

3HAaKOMUTbCS C  UCTOpUEH

pa3BUTHS aNredpsl




UYucna u
BBIYUCIICHUS:
KBagpatHblii KOpeHb
(17 1)

KBanpaTtHbie KOPHH.
Apudpmernueckuii
KBaJpaTHbII KOPEHb U

ero cpoiictBa. [loaarue

UPPALMOHATIEHOTO
yucna. JleictBus ¢
UPPALMOHATILHBIMU
YHCIIAMU. CBolicTBa
JeficTBU C
HUppaMoHAIbHBIMU
yuciamu. CpaBHeHUE
HUppaIMOHATBHBIX
qHCe]l. MHOXECTBO
e CTBUTEIIHLHBIX

yucen. IlpencraBnenus
0 paCHiMpCHUAX YHC-
JIOBBIX MHOXECTB.

JomycTuMble 3HaYCHUS
TIEPEMEHHBIX B
BBIPAKEHUSX,
CoJIeprKalIuX
METHYECKHE

apud-

KBa/IpaTHbIE
ToxnecTBEHHBIE
npeoOpa3oBaHus
BBIPAKECHMUIA,
coJIeprKalIuX

KOPHH.

apupMeTHIECKHE
KBaJ[paTHbIEC KOPHH

DopMyIHpOBaTH OIIPEAECICHUE
KBaJPaTHOIO KOPHS U3 YMCIIA,
apu(METHIECKOTO
KBaJPaTHOI'O KOPHSI.

[IpumenATH OIlepaLUIo

W3BJICUCHUS KBaIPaTHOTO
KOpHSI M3 YHCIIa, HCIOIb3Ys
npu HEO0OXO0AMMOCTH

KAJIBKYJISATOP.

OneHuBaTh KBaipaTHbIE KOPHU
LEJIBIMU YuCIaMHu u

ACCATUYHBIMHA PO OsIMH.

CpaBHUBATh U yIOPSI0YUBATh
panroHaIbHbIE u
UPPALMOHAIIbHBIE qyucna,
3alMCaHHble C  MOMOUIBIO

KBaJPaTHBIX KOPHEH.

Brimonaars orepanuu C
MppaloOHAIbHBIMU YHCJIAMHU.

2

UccnenoBath ypaBHEHHE X

a, HaXO0dUThb TOYHBIC n

pUOIKEHHBIE 3HAYEHUS
KopHe# ipu a > 0.
HUccnenosats CBOICTBA

KBaJ[PAaTHBIX KOpPHEH, MPOBOJIS
YHCIIOBBIE AKCIEPUMEHTHI C
UCTI0JIb30BaHUEM
KaJIbKYJIsITOpa (KOMIIBIOTEPA).

Jloka3bIBaTh CBOICTBa
apuMETUYECKUX KBaJIpaTHBIX
KOpHEH; MNpUMEHATh WX IS

npeoOpa3oBaHUs BbIPAKEHUIA.

BeimonsaTe  npeoOpazoBaHUs
BBIpAKECHUH, COJIEpIKalInX
KBaJ[paTHbIE KOPHU. BeIpakaTh
nepeMeHHbIe U3 (GopMy.

Brrunciaars 3HAYEHUS
BBIPKEHUH, COJIEpIKAIIIIX
KBaJIpaTHBIE KOPHU, UCTIONIb3Ys
npu HEOOXOJUMOCTH

KaJIbKYJIATOP.

1. Maremaruka.
Anrebpa, 8 kiacc,
OIr'AOY AIIO
«AxaneMus
MuHnpocBeneHus
Poccuny

2. lomanraue
3aaHus.
Maremaruka.
ONEeKTPOHHBIN
00pa3zoBaTebHBIN
pecype»
Jomarraune
3aaHus.
OcHoBHOE 0011ICe
o0Opa3zoBaHue.
Anrebpay, 7-9
knacc. AO
«M3maTeanpcTBO
«ITpocBemenue»




Hcnonp3oBars B X0/1€ pelLIEHUs
3a1a4 3JIEMEHTapHbIE
MMpEaACTaBJICHNA, CBA3aHHBIC C
npUOIMKEHHBIMU 3HAYCHUSIMU

BCJINYHH.

3HAKOMHUTbCA €  UCTOpHUEH

Pa3sBUTUA MAaTCMAaTUKU

YpaBHeHust KBanpatHoe Pacnio3naBate ypaBHenust ¢ | 1. Maremaruka.
HEpaBEHCTBA: ypaBHeHue. @Popmyna | ogHOU nepeMeHHoi, | Anredpa, 8 kiacc,
KBagparusie KOpHEH  KBaJApPAaTHOTO | KBAJpaTHbIE YPABHEHHS. Or'AOY AI1O
aBHeHud (17 9 ABHCHMUSI. «Akanemust
yp (17 9) yp Onpenensitb paBHOCUIIBHBIE A
Konunuecto MuHrnipocBenieHus
5 YpaBHEHUS.
JIEHCTBUTEIbHBIX Poccuny
KOpHeil  KBaJPaTHOTO [IpumensaTH CBOMCTBA 5
N o _ | 2. omamnune
ypaBHenus. Teopema | YPABHEHHH ¢ OfHOM mepe
. 3aaHusl.
Buera MEHHOM.
: Maremartuka.
VpaBHeHus, cBOAUMble | SATHCHIBATE GOPMYITY KOPHEH | 3pexrponmbiil
K nuHelnpM | KBAIPaTHOTO YPaBHCHWS, | oGpazoBaTenbHbIN
ypaBHeHMsM wuiu K | PCIIaTh KBAZPATHBIC | hacypey
KBa[PaTHBIM YPAaBHCHUA — —  IIOJHBIC W | Jlomammane
YPaBHEHHUSIM. HEIOJHBIC. 3a/IaHus.
KBanparnoe ypaBHeHHE | OnpenensaTs kormmuectro | OCHOBHOE 00IIce
¢ [TapaMETPOM. | nelCTBUTEIbHBIX KOpHEM o0OpasoBaHue.
Pewenne KBaJpaTHBIX | kaJpaTHOTO ypaBHEHHS. Anrebpa», 7-9
ypaBHEHUH c kiacc. AO
Habnionate U aHanu3upoBaTth
napameTpamHu. «M3naTenscTBO
CBSI3b MEXIYy KOpHSMH H
Pewmrenne kBazgpaTHBIX «IIpoceemienue»
. kodhpurmenTamu
YpaBHEHUH, coOaepxKa-
KBaJPaTHOTO YpaBHEHHUS.
HIUX 3HAK MOJYJIS.
DopMynHpoBaThH TEOpeMy
YpaBHeHne KaK | Buyera, a Takke O0OpaTHYIO
MaTeMaTH4YCCKasa MO- TEOPEMY, MIPUMEHSTH 3THU
Aenb peanbHOM TEOPEMBI IS PELICHUS 3a/1ay.
cutyauuu.  Pemenue .
[IpoBoaUTH npocreuine
TEKCTOBBIX  3aJad C
UCCJEIOBaHUSl  KBaJIpaTHBIX
MOMOILIBIO KBaJPaTHBIX .
. YpaBHEHUH.
ypaBHEHUH
Pemiats TekcTOBBIE 3a1aUN.
3HaKOMUTbCSI €  UCTOpUEH
pa3BUTHUSI MAaTEMATUKH
Anrebpandeckue PaunonansHbie 3anuceiBaTh anredOpamveckue | 1. Maremaruka.
BBIpaKEHUSI: BbIpakeHUsl.  Toxae- | BhIpaKEHUs. Haxomuts | Anrebpa, 8 xiace,
CTBEHHBIE JOIIyCTUMBIE 3Hauenus | PI'AOY II1O0




Hpo6Ho- npeoOpa3oBaHUs MEPEeMEHHBIX B JpOOHO- | «Akamemus
panroHaIbHbIE paloOHaIbHBIX paIMOHATILHBIX BRIPAKCHUSX. | MUHIPOCBEIICHUS
BbIpakeHus (17 u) BBIPAXKCHUM. Poccun»
BrimonHATh YUCJIOBBIC
AnreOpandeckas MOJICTAHOBKA W BBIUUCIATH | 2. JlomariHue
npoOb.  JlomycTuMmeble | 3HaueHue ApoOU, B TOM YUCIIE C | 3a/1aHMUSL.
3HAQUYECHHS TIEPEMEHHBIX | TTOMOIIBIO KaTbKYJIATOPA. Maremaruka.
B 00HO-pa- DNIeKTPOHHBIN
P p DopMynHpoBaThH OCHOBHO€ P .
ITUOHATTLHBIX . . | 0Opa3oBaTEILHBIM
CBOMCTBO anredpanveckoi
BBIPKCHUSX. pecype»
IpoOW W TMPUMEHSTH €ro Ul
N . Jomarraune
OcHOBHOE  CBOMCTBO | MpeoOpa3oBaHus qpoOek.
. 3a/1aHusl.
anreOpanvecKoi
BBINOIHSTE  TOXKIECTBEHHBIC | OcoprOe 06mee
Ipoou. Cnoxenue, 6
npeoOpazoBaHUs Pa- | oGpasopanme.
BBIYHTAHHUE, yM- .
[TUOHAITLHBIX BBIPAKCHH. Anre6pa», 7-9
HOXXEHHE W JICJICHUE ’
ANre6paNIecKnX BrrmonagTe e CTBUS ¢ | kmacc. AO
npoGeii.  Bosseicrue | ATOPaHYECKUMH  IPOOAMHL. «M3marenscTBO
anreGpaneckoi poGu | [IPAMEHATH  TpeoGpasobams «IIpocaemmenner
B CTEIeHb BBIDOKEHUH  JUIS  PEIICHUS
3ajad.
Bripaxxatb niepeMeHHbIE U3
bopmyn (busmueckux,
F€OMETPUYECKHUX,
OTIMCHIBAIOILIUX OBITOBBIE
CUTYAIIIH)
YpaBHeHUs Hpo6Ho- Pacno3naBatb npobno- | 1. Maremaruka.
HEpaBEHCTBA: paloHaIbHbIE panyoHanbHble  ypaBHeHHs. | Anredpa, 8 kiacc,
JpoOGHo- ypaBHeHusi. Pemenue | Pemars npobHo- | ®DI'AOY AITO
paloHaIbHbIC NPOOHO-PAllMOHANBHBIX | pAllMOHATBHBIE  ypaBHEHUS, | «AKaJgeMHus
ypaBHeHus (19 ) YpaBHEHUH, CBOJISIIIMECS K JJUHEWHBIM WM | MUHIIPOCBEILICHUS
CBOSIIMXCA K JIMHEH- | K KBaJgpaTHBIM ypaBHEHUsM, | Poccum»

HBIM WM K KBaJJPaTHBIM
ypaBHeHUsIM. Perenue
IPpoOHO-pallMOHATIBHBIX
YpaBHEHUH  METOJOM
3aMEeHbl TEePEeMEHHOM.
Pemenne  TEKCTOBBIX
3aJa4y = C  THOMOIIBIO
JTPOOHO-PAIIMOHATBHBIX
YpaBHEHUM.

I'padpuueckas
UHTepIpeTaIys
YpaBHEHUN C
NepeMEeHHBIMU

TIBYMS

HCIIOJIB30BaTb MCTOA 3aMCHBI

TIEPEMEHHOM. Pemats
TEKCTOBBIE 3aJa4u
anreOpanvyecKuM  CIIocoOOM:
NEPEeXOIUTh OT  CJIOBECHOM
bopMyTUpPOBKHI yCIOBHS
3aaun K anreOpanyeckoit

MOJEIU IIyTéM COCTaBJICHUS
yYpaBHEHHS; pemarb
COCTaBJIEHHOE YpaBHEHHUE;

MHTEPIPETUPOBATH PE3YJIbTaT.

Hcnonb3oBath rpaduyeckyro
MHTEPIIPETALMIO YPAaBHEHUN C

2. lomamraue
3a/IaHuUs.
Maremartuka.
DNeKTPOHHBIN
00pa3oBaTeNbHbIN
pecype»
Jlomanane
3aaHusl.
OcHoBHoOe o0111ee
obOpazoBaHue.
Anrebpay, 7-9
kiacc. AO




ABYMS ICPEMCHHBIMU

«3marenscTBo
«IIpocsewenue»

Oynkuuu (15 1)

OO6nactp onpeaeneHus
Y MHOKECTBO 3HAYCHUH
¢ynkuuu. CriocoOs! 3a-

TaHus (b yHKIHIA.
I'padux GbyHKIHN.
Yrenue CBOMWCTB

¢byHKMM 10 €€ Trpa-

¢buxy. [Ipumepsr
rpadgukoB  QyHKIUH,
OTpa)KaroIux
peanbHble  IIPOLECCHI.
DyHKIUH,
OTIMCBHIBAIOLINE

npsIMylI0 U 00OpaTHYIO
MPOTOPIUOHATILHBIC 3a-
BHCHMOCTH, ux
rpaduku. OyHKIUH Y =
axt,y=x2+h y=x%y
=|xly=vx,y=Zn

ux csoucrea*

Hcnonp3oBarh

(yHKIMOHAJIBHYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY.

Haxomuts o0itacts
OTIpEICIICHUsT W  MHOXECTBO

3HauYeHUN QYHKLNU.

Brruncnsate
GyHKUMHA, 3aJaHHBIX QOpMy-
namMu  (IpU HEOOXOJAMMOCTH

3HaA4YCHUA

UCIIOJIb30BaTh  KaJIbKYJISITOD);

COCTaBJIATH TAOJIHIILI 3HAUYECHUH

GyHKIUH.
CBOMCTBa (DYHKIIMM HA OCHOBE

OnuceiBaTh

ed rpaduIecKoro
MIPEICTABIICHHUS.
Haxomuts C HOMOIIBIO

rpaduka (GYHKIIUA 3HAYCHHE
OJHOM M3 paccMaTPUBAEMbIX
BEJIMYMH 10 3HAYEHUIO JPYroil.

Uccnenosath MIPUMEPHI
rpadukos, OTPAKAIOIIUX
peaibHbIe MPOLIECCHI u

aprieHus. [IpuBoauTh nmpumepbl
IPOLECCOB M  SIBIGHUH C

3aJJaHHbIMHA CBOMICTBaMH.

Berpaxars dbopmyoit
3aBUCUMOCTb MEXAY BEJIH-
YUHAMH.

OnuceiBaTh Xapakrep

U3MEHEHUS OJHOUW BEJIMYNHEI B
3aBUCUMOCTH OT W3MEHEHUS
JIPYTOM.
Pacmiosnasatnb
U3y4aeMbIX (YHKITUH.

BU/IBI

Crpouts rpaduxu y = ax?, y =
X +b,y=x3y=|x]y=vx,
_  k

y = >

(byHKIIMOHATBHO-TpapHUECcKue

Hcnonw3oBaTh

1. Maremaruka.
Anrebpa, 8 kiacc,
OIr'AOY AIIO
«AxamemMus
MuHnpocBeneHus
Poccuny

2. Jlomanraue
3aJjaHus.
Maremartuka.
ONEeKTPOHHBIN
00pa3zoBaTebHBIN
pecype»
Jomaramne
3aJaHHS.
OcHoBHOE 0011Iee
oOpazoBaHue.
Anrebpa», 7-9
knacc. AO
«3narenscTBO
«ITpocBemenue»




IIPEACTABIICHUS JUIS PELICHUS U
UCCJICIOBAHUSl YPaBHEHUU U
CUCTEM ypaBHECHMM.

[IpumensaTs QpoBbIC
pecypcsl  JUIsl  TOCTPOEHUs
rpaukoB W  HCCIIEIOBAHUS

CBOMCTB ()yHKUUI

AnreOpandeckue
BBIPKCHHS:
Crenenu (14 u)

CreneHp € LEIBIM

mokasareneM W eé

CBOMCTBA.
CrannapTHbIi BUJL
qyuca. Pasmepsl
00BEKTOB
OKPYXAaIOIEro  MUpa,
JUTATEIBLHOCTE
MPOIIECCOB B

OKpY’KaIoIlleM MUpe

DopMyIMpOBaTH OIIPENEICHUE
CTCIICHHU C O EJIbIM

ITOKa3aTCICM.

dopMynupoBaTh, 3aMUCHIBATH
B CHUMBOJIMYECKOW (opme U
WJUTIOCTPUPOBATH MPUMEpaMU
CBOMCTBA CTEMEHH C IICJIBIM
MTOKa3aTeJIeM.

[IpuMeHATH CBOMCTBA CTEIEHU

JUTSE npeoOpazoBaHus
BBIPAKECHU, COJIEPKAIINX
CTEIICHU c LEIBIM
IMoKa3aTeIIeM.

BrImmoaaTe JNEUCTBUS C
YHCJIaMH, 3allMCaHHBIMH B
CTaH/IAPTHOM BUJIC
(YMHOXeHue, JICJICHHE,

BO3BCJICHHUC B CTeHeHB).

HonyanL MMpeaACTaBJICHUE O
3HAYNMOCTHU ,Z[eﬁCTBI/ITeJIBHBIX
YHUCCII B HpaKTquCKOﬁ

ACATCIIBbHOCTH YCJIOBCKA.

AHanmu3upoBaTth M JeJaTh
BBIBO/IbI 0 TOYHOCTH
MPUOJIIKEHUS

HPppallMOHAJIbHOI'O 4YHCJIa IIPpH
peuieHuu 3a1a4.

OxpyryATh MppalMOHAJIbHbBIE
YHUCJA, BBINOIHATH INPUKHUIKY
pesynbrara BBIYUCIICHUH,
OLEHKY 3HAYCHUN YHCIIOBBIX
BBIPAKCHUIN

1. Maremaruka.
Anrebpa, 8 kiacc,
OIr'AOY AI1IO
«AxkageMus
MuHnpocsenieHus
Poccuny

2. JlomarrHue
3aJjaHHS.
Maremartuka.
ONEeKTPOHHBIN
00pa3zoBaTebHBIN
pecype»
Jomaraue
3aJaHHus.
OcHoBHOE 00111E€E
oOpazoBaHue.
Anrebpa», 7-9
knacc. AO
«3marenscTBO
«IIpocBemenue»

Yucna
BBIUMCIIEHU

JleieHue ¢ OCTaTKOM.
CpaBHeHus LIEJTBIX

DopMyIMpOBATH ONPEAETICHUS

JACIUMOCTH  HANCJIO, 4YHUCCII,

1. Maremaruka.
Anrebpa, 8 kiacce,




HenumocTs (7 u) yycel MO  MOJYJIO | CpaBHUMBIX 1o  jgaHHomy | ®I'AOY II1O
HaTypaJbHOIO  YHCJIA. | MOJYIIIO. «Axanemus
CpoiicTBa  cpaBHEHUU MuHnpocsenieHus
BeimonHsaTe  geneHue C
no moxaymto. OcraTtku Poccuny»
OCTaTKOM.
CyMMBI ¥  TIPOHU3BE-
yM p 2. Jlomanraue
JeHus 1O JIAHHOMY Joka3piBaTh W  NPUMEHATH -
MOIYITIO CBOWCTBA  CpPaBHEHHH  T0O M
aTeMaruKa.
MO/TYJTIO. 5
ONEeKTPOHHBIN
Haxomuth octaTku CymMMmbl H 06pasoBaTeNbHbLi
MPOM3BENEHHsS 110 JAHHOMY | necyncy,
MOJYJTEO Jlomaraue
3a/1aHusl.
OcHoBHOE 00111E€
oOpazoBaHue.
Anrebpay, 7-9
kiacc. AO
«3maTeanpcTBO
«IIpocBemnienne»
[ToBTOpEeHUE u | IloBTopenue ocHOBHBIX | BriOupars, npumMmeHsTh | 1. Maremaruka.
00606menue (10 1) MOHATUA W METOJIOB | OIICHUBATH criocoOrl | Anrebpa, 8 kiacc,
KypcoB 7 W 8 KJIaccoB, | CpaBHEHUS yucen, | DI'AOY II1O
000011IeH1E 3HAHUI BBIYHCIICHUH, TOXKIECTBEHHBIX | «AKaJIeMHus
npeoOpa3oBaHuil BeIpaKEHUM, | MUHIIPOCBEIIEHUS
peleHust ypaBHeHU u cucteM | Poccuny»

yYpaBHEHUH,
MOCTPOCHUS I'PaUKOB.

HCPaBCHCTB,

OcCyniecTBISIT CAMOKOHTPOJIb
BBIIIOJIHSACMBIX ~ JACHCTBUM U
CaMOTPOBEPKY pe3yibTara
BBIUMCIICHUH,

npeoOpa3oBaHM, MOCTPOCHHIA.

Pemrare 3amaum u3 peanbHOU
JKU3HH, MIPUMEHSTh
MaTeMaTUYeCKUe 3HaHUS ISt
peleHns 3aja4 M3 JIpYrux

IIPEIMETOB.
PemaTte TekcToBBIE 3ajaun,
CpaBHUBATh, BBIOMpPATH

CITOCOOBI pCUICHUA 3aa4u.

Hcnonbs3oBars
(byHKIIMOHATBHO-TpapHUECcKue
NPEJCTaBICHUS Ul pPEIICHUs

2. lomamraue
3a/IaHusl.
Maremartuka.
DJIEKTPOHHBIN
00pa3zoBaTeIIbHBIN
pecype»
Jlomarraue
3a/IaHuUs.
OcHoBHOE 0011IEE
oOpa3zoBaHue.
Anre6pa», 7-9
kiacc. AO
«M3naTenscTBO
«[IpocBemenue»




3aaa4

9 kaacc (136 yacoB)

YE€THBIE W HEYETHBIC
(GbyHKIIMM, Hanbombliee
u HaNMEHbIIIEE
3HA4YCHHS (QYHKITUH.

[TocTpoenne rpadukos
(GYHKIIUNA C TTOMOTIIBIO
npeoOpa3oBaHUil.

KBanpatublii
tpéxuwieH. KopHu kBa-
JIPAaTHOTO  TPEXWICHA.
Paznoxenue
KBaIPaTHOTO
TpEXwieHa Ha JIMHEMH-
HbIE MHOKHTEH.

KBanpatuunas

byHKMS u €€ CBOW-
[Tapabomna,
KOOPJMHATHI BEPIINHBI
napaboJbl, 0Cb

CTBa.

CUMMETPHUH TapadoJIbl.
[Toctpoenune rpaduxa

KBaJpaTUIHOMN
¢byukun. I[lonoxenue
rpaduka
KBaJIpaTUYHOU
GbyHKITIN B

3aBUCUMOCTH OT €€

yObIBaHUS (QYHKIHUU, YETHBIE U
Heu€THbIe (DYHKIIMH, HauboJIbllee

u HauMeEHBIIIee 3HAYEHUS
GyHKIUH.

Pacnio3naBath KBaJIpaTHBIN
TPEXUIICH, yCTaHABJIMBATh

BO3MOXHOCTB €TO Pa3JIOKCHUA HA

MHOXHUTEIM, pPAacKiIaaplBaTh Ha
JMHEWHBIC MHOKUTEITN
KBaJ[paTHBIN TPEXUICH c
HEOTPHIIATEILHBIM TIHC-
KPUMHHAHTOM.

Pacrnio3HaBath KBaJ[PaTUIHYIO
GYHKITHIO o dhopmyre.
[TpuBoAUTH HPUMEPBI
KBaJIPaTHYHBIX 3aBHCUMOCTEH W3
peabHOU  JKU3HH, bu3uky,
TCOMETPHH. BrrsBisaTe u

00001maTh 0cOOCHHOCTH Tpaduka
KBaJPaTHYHOM (HYHKIMH Y = ax’ +
bx + ¢. OnpenesnsiTb KOOPAUHATHI
BEPIIINHBI napaboIbl, 0Ch
CUMMETPUHU TTapa0OJIBI.

CrpouTth rpaduku KBaApaTHYHbIX
byHKIMi, 3agaHHBIX QopMyIaMu
BUmay =ax’, y =ax’+q,y=(x+
b)2+c,y=ax2+bx+c.
BoimonssTs HOCTPOCHHE

DJIeKTPOHHbIE
HasBanmue
OcHoBHOE OcHOBHBIE BH/BI 1eATEJIbHOCTH (uu¢poswie)
pasjaesa (TeMbl)
cojepiKaHue o0yuarommxcst o0pa3oBaTe/bHbIC
(4uci0 4acoB)
pecypcsl
®yukouu (25 4) | Oyukuusa.  CpoilictBa | OnuckiBaTh noustue | 1. Maremaruka.
GbyHKIMI: HYIH | «QYHKIUSI». Anrebpa, 9 kiacc,
KLU, TPOMEKYTKH o .. | ®I'AOY IIIO
(bynKuam, mp yr [IpumensaTh cBoicTBa (QYHKLMMA: A
3HAKOIIO- CTOSIHCTBA «AxkageMus
HyIM  (QYHKLIHMH, TPOMENKYTKH M
KIIMH, IPOMEKYTKH MHIIPOCBELICHUS
(bynKuaM, Ip yr 3HAKOIIOCTOSIHCTBA GbyHKINH, P m
BO3pacTaHUs u Poccum»
IPOMEXYTKA  BO3pacTaHusi U
yObIBaHUS  (QYHKIIHH,

2. JlomarrHue
3aJaHHUS.
Maremartuka.
ONEeKTPOHHBIN
00pa3zoBaTeIbHBIN
pecype»
Jomaraue
3aJaHHus.
OcHoBHOE 00111E€E
oOpazoBaHue.
Anrebpay, 7-9
knacc. AO
«3marenscTBO
«IIpocBemienue»




KO3 PHUIIHEHTOB.

Hcnonp3oBanue

CBOMCTB KBaJIpaTUYHOU
(GYHKIMH 7150 peIIeHust
3azad.
(GyHKIMU C HATypaib-
HBIMH  TTOKa3aTeIsIMHU,

CreneHnbie

ux rpaduKu u
CBOMCTBA.

I'paduku ¢dynxomit: y
= Vx, y=Ixl.

rpa¢ukoB (QYyHKIUN C MOMOIIBIO
npeoOpaszoBanuii Buaa: f(x) — f(x)
+a; f(x) — f(x + a); f(x —) kf(x),
f(x) — f(\x\).

Pacriosnasartn

GyHkuMH  C
MO0Ka3aTeIsIMU, CTPOUThH TpaduKku
byHKIII c
nokasaresisimMu 2 u 3.

CTEIICHHBIE
HaTypaJIbHBIMU

CTCIICHHBIX

Hcnone3oBars CBOMCTBA
rpaUKOB CTENEHHBIX (QYHKIMN C
HaTypaJlbHBIMM  TIOKa3aTeasiMu

IIpU pelIeHNH 3a/au.

Crpoutsb rpaduku GyHKIUNA y =
i/)?, y = IXl. AnamuzupoBaTh
IPUMEHSTh CBOMCTBA M3YyYEHHBIX
GyHKUMI A7 UX MOCTPOEHHS, B
TOM YHCJIE C TOMOIIBIO U(PPOBIX

pecypcoB

YpaBHeHust "
HepaBeHCTBA:
KBagparubie
HepaBeHcTBa (15

4)

[TonsiTue o pemeHnn
HEpaBEHCTBA C OJHOMU
MePEMEHHOM.
MHOK€ECTBO peILICHUI

HEpaBCHCTBA.

KBanpatueie
HEPaBEHCTBA C OJHOMU
nepeMeHHoi. Pemenue
HEPABEHCTB
rpaduuecKuM METoI0M

u METOJ0M
MHTEPBAJIOB.
Hepagencrna,
cojiepxKaniue 3HaK
MOJTYJIA.

CucreMbl HEPaBEHCTB C
OJHOW  TIEPEMEHHOM.
Pemenne  TEKCTOBBIX
3aa4  C  TIOMOILIBIO
HEpPAaBEHCTB,  CUCTEM

HCPAaBCHCTB.

HepaBCHCTBO C ABYMs
NEpCMCHHBIMHU.

Yurarh, 3amuMchiBaTh, MOHUMATH,
WHTEPIPETHPOBATh HEPABCHCTBA;

UCIIOJb30BAaTh  CUMBOJUKY U
TEPMUHOJIOTHIO.

BoinonHsaTe npeoOpa3oBaHus
HEpPaBEHCTB, HCIOJIb30BaTh IS
npeoOpa3oBaHus CBOMCTBaA
YUCJIOBBIX HEPABEHCTB.
Pacno3naBatb KBaJpaTHbIE
HEpaBEHCTBA c OJHOM
TIEPEMEHHOM.

PemaTh kBasipaTHOE HEPABEHCTBO
rpaduueckum METOJIOM u
METOJIOM UHTEPBAJIOB.

Pemats KBaApaTHBIC
HCPAaBCHCTBA, HCIIOJIb3Y

q)HIIGCKI/Ie IMPEACTABJICHUA.

rpa-

Pemate HEPABEHCTBA,
colep)kalue  3HaK  MOJYJIS.
N3ob6pakath pelieHne
HEPABEHCTBA c OJIHOM
NIEPEMEHHON u CUCTEMBI

1. Maremaruka.
Anrebpa, 9 kmacc,
OIr'AOY AI1IO
«AxameMust
MuHnpocBeneHus
Poccuny

2. lomamnraue
3a/IaHusl.
Maremartuka.
DNeKTPOHHBIN
00pa3zoBaTeIIbHBIN
pecype»
Jlomarraue
3a/IaHuUs.
OcHoBHoOe o011ee
obOpazoBaHue.
Anrebpa», 7-9
kiacc. AO
«M3naTenscTBO
«[IpocBemienue»




Pemenue HepaBeHcTBa

C JBYMSI
NepEeMEHHBIMH.

I'padpuueckuii  meToq
pereHus cCHCTEM

HEPAaBEHCTB C JBYMS
HEePEMEHHBIMH.
Cucrembl HEpaBEHCTB C
JBYMsI IEPEMEHHBIMU

HEPaBEHCTB HAa KOOPAMHATHOM
IPSIMOM, 3alMCBIBATh PELICHUE C

IIOMOIIBIO CUMBOJIOB.

OcBauBaTh u INPpUMCHATH

HEpPaBEHCTBA  IIpU  PELICHUU
pa3JIMYHBIX 3a7a4, B TOM 4YHCIIE

MMPAKTUKOOPUCHTHPOBAHHBIX.

Pacno3nasath HCPAaBCHCTBO C

ABYMA ICPEMCHHBIMU.

[IpumensaTs rpaduueckuil MeTon
peleHuss CUCTEM HEPABEHCTB C
JIBYMsI IIEPEMEHHBIMHA

YpaBHeHus u
HepaBeHCTBA:
YpaBHeHus,
HepaBeHCTBA H
UxX cucrembl (25

4)

bukBanpaTtHbie
ypaBHeHus. [Ipumepsr
NPUMEHEHUN METOJIOB
PaBHOCHIIbHBIX
npeoOpa3oBaHui,
3aMEHbl NIEPEMEHHOM,
rpau4ecKoro MeTojaa
pu peneHnmn
ypaBHeHUN 3-il U 4-i1
CTEIEHEN.

Pemenne poOHO-
palMOHATBHBIX
ypaBHEHUH u
HEPaBEHCTB.

Pemenue CHUCTEM
YpaBHEHUH C JByMs

EPEMEHHBIMHU.
Pemrenue mpocreimux

CUCTEM  HEJIMHEUHBIX
YPaBHEHUH C JABYyMS
IIEPEMEHHBIMH.
I'papuueckuit  meToq
pelieHus CUCTEMBI
HEJIMHENHBIX
YPaBHEHUH C JABYyMS
[IEPEMEHHBIMU.
Cucrema JIBYX
HEJIMHENUHBIX
YpPaBHEHUN C JByMs
IIEPEMEHHBIMU Kak
MO/JIEJNb peasibHOM

Pemrars OMKBaJpaTHbIE
ypaBHeHus. [IpuMeHATH MeTo/bl
PaBHOCHJIbHBIX MpeoOpa3zoBaHUil,
3aMEHBbI IIEPEMEHHOM,

rpadu4eckoro  MeToja  MpH
peuieHun ypaBHeHUM 3-i U 4-i

CTEIICHEN.

Pemates  apoOHO-parmoHabHBIC

yYpaBHEHUS U HEPABEHCTBA.

Pacno3naBath JINHEHHEIE
ypaBHEHUS C JIBYMSI
MepEMEHHBIMHU.

Crpouth rpaduku ypaBHEHUH, B
TOM 4YHCII€ HUCIOJIBb3YS LU(POBBIE

peCypcChl.
Pemrares mpocTeiime CUCTEMBI

JBYX HEJIIMHEHHBIX YPaBHEHUU C
JBYMsI IEPEMEHHBIMH.

[TpuBoanTH rpapuyecKyro
MHTEPIPETALHIO pelieHus
ypaBHEHUs c JABYMsI
[EPEMEHHBIMU u CUCTEM
yYpaBHEHUN c JABYMSI
IIEPEMEHHBIMH.

Pemarr ~ TekcToBBlE  3ajauu

areOpanyeckuM CrocoooM.

HccnenoBarth
HEIWMHENHBIX

CUCTEMBI
YPaBHEHUI c

1. Maremaruka.
Anrebpa, 9 xmacc,
dIr'AOY JIIO
«AxageMus
MuHnpocsenieHus
Poccuny

2. Jlomamramne
3aaHusl.
Maremaruka.
DJIEeKTPOHHBIN
00pa3zoBaTeIbHBIN
pecype»
Jomarnue
3aaHusl.
OcHoBHOE 00111€€E
oOpazoBaHue.
Anrebpay, 7-9
kiacc. AO
«M3narenbCcTBO
«[IpocBemenue»




cutyauuu.  Cucrema
HEJIMHENHBIX
YpaBHEHUU c
1apaMeTPOM.
[Ipocrenmme

HEPAaBCHCTBA C JIBYMs
NNEPEMCHHBIMU KU HUX

[1apaMeTPOM.
Pematp MpoCTeENIINE
HEpaBEHCTBA C JIByMsS Iiepe-

MCHHBIMHU U UX CUCTEMbI

CUCTEMBI
YuciioBbie [TonsaTne yucnoBoil | OcBauBaTh u npumeHaTs | 1. Maremaruka.
nmocJjieioBa- MOCJICA0BATEIILHOCTH. WHICKCHEIC o6o3Hauenus, | Anredpa, 9 kacc,
TeJIbHOCTH u | Koneunsie U | cTpouTh peueBble BbIckasbiBanus | PI'AOY 1O
nporpeccun (25 | 6eckOHEUHBIE c HCIIOJIb30BaHUEM | «AKaaeMHUs
q) MOCJIEIOBATEIBHOCTU. | TEPMUHOJIOTUM,  CBSI3aHHOM ¢ | MUHIIpOCBEILICHUS
OrpanndeHHast MOHSTHEM TTOCJIeIOBATEILHOCTH . | Poccumy
MOCJIEIOBATEILHOCTb.
Onpenensars BubI | 2. JlomamHaue
MOHOTOHHO o
MOCJIeIOBATEILHOCTEN:  OTpaHU- | 3aJaHUsI.
BO3pacTaroas
YeHHas MOCJIeI0BATEIbHOCTD, | MaTemaruka.
(yOwIBarommasi) mocie- .
MOHOTOHHO BO3pacTaromias | DIeKTPOHHBII
JIOBATEIBHOCTb. .
(yOwIBaromas) 00pa3zoBaTeIbHBIN
Crioco0s1 3aaHusd
MOCJIEZI0BATEIBHOCTb. pecype»
MOCJIEI0BATEIbHOCTHU
= AHanmusupoBath (QopMmyny S-TO Homaumne
OTUCATENIbHBII, P pMyTy N
TaGIHIHBIH, c | WIEHa MOCIEN0BATENBHOCTH WM .
bOPMYITY H BBI- OcHoBHOE 0011IEE
nomompio popmyasl - | PEKYPPECHTHYIO  (OPMYITy
YUCIIATH YIECHBI oGpasoBarme.
ro YJieHa
. ’ . Anrebpay, 7-9
DEKYpPEHTHBDI. MOCIIEZIOBATEIbHOCTEH, 3a/laHHBIX
kiacc. AO
3TUMH POPMYITaMH.
Apubdmernueckas u «3narenbcTBO
reOMeTpHYECKast YcTraHaBnMBaTh 3aKOHOMEPHOCTH «TIpocBeleHHe»

nporpeccuu. CBoiicTBa
YJIEHOB
apudmernyeckoit u
r€OMETPUUYECKOU
nporpeccuii. DopMyiibl
n-ro yJieHa
apudmernueckoit u
F€OMETPUYECKOU
nporpeccui. Qopmynvi
CYMMbl  NEpeblx N
ueH08
apugmemuuecxkor U
2e0MempuyecKot
npoepeccutl. 3aadu Ha

NPOLCHTHI, 0aHKOBCKHE

B IMOCTPOCHUHN
nocCaca0oBaTCIIbHOCTH,
BBIIIMCAHbI IICPBLIC HCCKOJILKO eé

cClin

YJICHOB.

Pacno3naBare apudmernueckyro
U TEOMETPUYECKYIO IIPOrpeccun
IOpU pasHbIX Ccrocofax 3aJaHusl.
Pemrars 3a7a4u c
UCNOJb30BaHUEM (opMya M-ro
4JIeHa apudMeTHIecKoi u
FeOMETPUUECKOU IIPOTPECCUH,
CYMMBI [IEPBBIX /1 YJICHOB.

N3o6paxkats YIICHBI
MOCJIEeI0BATEIbHOCTU TOYKAMU Ha
KOOPJAUHATHOM MJIOCKOCTH.




BKJIaJIbl U KPCIUTEI.

[Ipencrasnenue 0
CXOAUMOCTHU 1o-
CJIEI0BATEIIBHOCTH, O
CYMMHPOBaHUU
OECKOHEYHO
yObIBaOIICH
reOMETPUYECKON

HPOTPECCHH.

Meton
MaTeMaTUIEeCKOU
WH]TYKITUH.
[Ipocrenmme npumMepsl

PaccmarpuBath IIPUMEPBI

MpOLECCOB M SIBJICHUM U3
peanbHOM JKU3HU,
WUTIOCTPUPYIOIIME U3MEHEHUE B
apupMeTUYeCcKOil IMporpeccuu, B
reOMETPUYECKON IIPOIPECCHH;
n300paxarb  COOTBETCTBYIOIINE

3aBHCHUMOCTH TPAPHUECKH.

Pemats 3ala4yi Ha IIPOLICHTHI,

OaHKOBCKHE BKJTAbI u
KpEUTOBAHUE.

[IpencraBnsaTh OeCKOHEUHBIE
MEPHONYECKHE JpoO0M B BHJIE
OOBIKHOBEHHBIX.

3HAKOMUTHCS c OHATHEM
CXOJIMMOCTH OCJIEIOBA-
TEIBHOCTH, HAXOIUTh CYMMY
OECKOHEYHO yObIBatomiei

F€OMETPHUYECKON MPOTPECCUMN.

METOI

UHAYKIUH.
HUCTOpUEH

[IpumeHsTH
MaTeMaTH4eCKOI
3HAKOMHTHLCS c
pPa3BUTHS MaTEeMAaTHKH

Anredpanyeckue
BbIPa:KEHHS:
Crenenbr ¢ pa-
HMOHAJIbHBIM
nokasarejiem (12

)

Kopenr n-ii crenenwm.
CaolictBa KOpHSL N-i
crenenu. CreneHb ¢
palMoHaIbHBIM

nokaszareiem U eé

CBOMCTBA.

ToxaecTBEHHbIC
npeoOpa3oBaHus
paXeHUH, CoepKaIIIX
KOPEHb TM-d CTEICHH.
ToxnecTBeHHbBIE
npeoOpa3oBaHus

BbI-

BBIPAKCHUH,
COJIEpKALIUX CTEIIEHD C
panuoHaIbHBIM
[IOKa3aTeeM

@opMyaHpoBaTh  OMpeesIeHUs
KOpHs N-il CTENEHU U CTENEHU C
paloHaIbHbIM MOKa3aTeJIeM.
[TpumeHsTH OTIepaIuio
U3BJICYCHHS] KOPHS H-Ml CTENeHH,
UCIOJIB3YSl TIPH HEOOXOTUMOCTH

KaJIBKYJIATOP.

BeruucnaTe 3HauyeHHE CTEIEHH C
palOHaJIbHBIM ITOKA3aTCJICM.

OneHMBaTh 3HAYCHHE KOpHS N-if
CTCTICHU, 3HAUCHHUE CTEMEHH C
palroOHAIBLHBIM nokazaresieM
IENIBIMH YUCIIAMH U JICCITUIHBIMH
IpoosMu.

CpaBHI/IBaTL n  ynopgaaoduBaThb
panroOHAJIbHBIC n
HUppanuOHaJILHBIC qucia,
3aIlMMCaHHBIC C TIOMOIIBIO KOPHS II-

51 CTEIICHHU, CTEIICHU C

1. Maremaruka.
Anrebpa, 9 kmacc,
dI'AOY AIIO
«AxameMust
MuHnpocBeneHus
Poccuny

2. lomamraue
3a/IaHuUs.
Maremartuka.
DNeKTPOHHBIN
00pa3oBaTeNbHbII
pecype»
Jlomanane
3aaHusl.
OcHoBHoOe o011ee
obOpazoBaHue.
Anrebpa», 7-9
kiacc. AO




paluOHAJIbHBIM IMOKa3aTCJICM.

Brinmonaare TOXIACCTBCHHBIC
npeoOpa3oBaHUs BBIPKEHUS,
coaepIKallero KOpPEHb n-u
CTCIICHHU, CTCIICHb C

palOHaJIbHBIM IMOKAa3aTCJICM.

«3marenscTBo
«IIpocsewenue»

3HAKOMHUTbCA  C  UCTOpHUEH
pa3BUTHSA MaTEMATUKU
IToBTOpEHHE, Uucna u BbruucieHus | OnepupoBaTh noustueM | 1. Maremaruka.
00001IeHME, (3amuch,  CpaBHEHHE, | YUCIOBOTO MHOecCTBa. | Anrebpa, 9 kimacc,
cUCTeMaTU3auMs | JICHCTBUS ¢ | AKTyanu3upoBaTh Or'rAOY AI1O
suanmii’ (34 v) JIEACTBUTEITbHBIMU TEPMUHOJIOTHIO W OCHOBHBIE | «AKaJeMus
YHUCJIaMH, YHUCJIOBas | JIEWCTBUS, CBS3aHHBIC C YMCIaMu: | MUHIIPOCBEIICHUS
npsimMast; MIPOLIEHTHI, | HAaTypajdbHOE YuCio, mpocroe M | Poccum»
OTHOIIICHUS, COCTaBHOE  4HCIIO,  JICTUMOCTD | Tomamsne
MIPOTIOPITNH; OKpY- | HATYPalbHbIX 4MCEN, HPUSHAKH | oo
rJIeHHe, TpUOIMKEeHue, | JeIMMOCTH, LIEJ0€ YUCII0, MOIYIIb MaTeMATHKA.
OIICHKA) 4yucia, OOBIKHOBEHHAS M ACCSITHY- D IeKTPOHHEIH
Has JpoOb, CTaHIAPTHBII BI/I,\I'[ 06pPA3OBATE HHELH
qucia, ) apuMeTHIECKUIA pecype»
KBaJIpaTHBIN KOPEHb. Tomamsne
BeInonHATh JNEUCTBUSA, | 3aaHUS.
CpaBHMBaTh U ynopsaouuBath | OcHOBHOE 0011ee
yHclla, TPEJCTaBIATh 4Yucia Ha | oOpa3oBaHHUe.
KOOPJIMHATHOU npsimoii, | Anre6pay, 7-9
OKpYTJISITh  YMCJa; BBINOJHATH | Kiacc. AO
NPUKUAKY U OIIEHKY pe3ynbraTta | «/3marenbcTtBo
BBIYUCIICHUI. «IIpoceemienue»

Pematsp IMPaKTHYCCKHUEC 3aJlavu,

COJIepIKaIllie TPOLEHTHI, JOJIH,
YacTH, BBIPAXKAIOLIHE
3aBUCHMOCTH: CKOPOCTh — BPEMS
— paccTosiHUe, IIeHa — KOJIH-
9YeCTBO — CTOUMOCTb, OOBEM
paboThI — BpeMs —

MMPOU3BOJAUTCIIBHOCTL TpyJa.

Pa30upath peanbHble )KU3HEHHbBIE
CUTyaluu, popMyIupoBaTh UX Ha

A3BIKE MAaTCMAaTUKH, HaAXOJUTb
peuieHuc, IIPUMCHS L
MaTeMaTUYeCKUI armapar,

MHTEPIPETUPOBATH PE3YJIbTAT




TekcToBbIe 3agaun | Pemrarb TEKCTOBBIE 3amaun | 1. Maremaruka.
(pemieHNE  TEKCTOBBIX | apu(PMETHUECKUM cniocobom; | Anrebpa, 9 kiacc,
3a7a4 U3BJIEKAaTh HeoOXxoauMbIe nanubie, | DIAOY AT1O
apuMeTHYeCKUM W | TPEJCTABJICHHBIE B BepOaIbHOM, | « AKaAeMHUS
anreOpanvecKkum rpadudyeckomM U TabJIMYHOM BUJE. | MUHIIPOCBEIICHUS
crioco0amMu) Poccuny»
Pemate TekcTOBBIE 3amaun ¢
MTOMOIIIBIO BBeAeHUs | 2. JloMmamHue
MEePEMEHHBIX, COCTABJISITh | 3a/I1aHMUSI.
ypaBHEHUS, HEpaBeHCTBa, | Maremaruka.
CHUCTEMBI YpaBHEHUI 1 | DIEeKTPOHHBIN
HEPaBEHCTB M0 YCIOBUIO 33Jja4ll | 00pa30BaTeIbHBIN
pecype»
Jomarraune
3a/1aHusl.
OcHoBHOE o0111Ee
oOpazoBaHmue.
Anrebpay, 7-9
kiacc. AO
«M3maTeanpcTBO
«ITpocBemenue»
AnreOpandeckue OnepupoBaTh nouarusimu: | 1. MaremaTuka.
BBEIp@KEeHUsT  (MpeoO- | cTenmeHb ¢ IenbIM TokaszareneM, | Anredpa, 9 kiacc,
pa3oBaHue apudmernueckuii  kBaapatHbeiii | DTAOY AITO
anredpanvyecKux KOPEHb, MHOTOYJIEH, | «AKageMus
BBIpKEHUI, anredpanveckast npo0b, | MuHnpocaemeHus
JOTTYCTUMBIE TOJIECTBO. Boinonuste | Poccun»
3HAYEHUS) OCHOBHBIE JICHCTBUS: BBINOJHATH
2. lomamraue
pacueTsl o (dhopmynawm, -
peoOpa3oBbIBAThH eJble
p 5 P H > | Maremaruka.
00HO-pallMOHANIbHBIE .
P panl DNeKTPOHHBIN
BBIDOKEHUSI U  BBIPAKEHUS C .
00pa3oBaTeNbHbIN
KOPHSIMH, peann30BbIBAThH
pecype»
pa3joKeHWe  MHOTOWIeHAa  Ha
Jlomarraue
MHOKUTEIM, B TOM YHCIE C
3aJaHusl.
HCIOJIb30BAaHUEM OpMyI
(bopuy OcHoBHoOe o011ee
pPa3HOCTH KBAJPaToOB, CYMMBI U 06pasoBane
A3HOCTH KyOOB, KBaJ[paTa CyMMbI
p YyoOB, 5 AP M Anre6pa», 7-9
U pa3HOCTH, Kyba CyMMBI U
p - K M kiacc. AO
A3HOCTU; HAXOJUTh JIONyCTUMBbIE
p ’ JUTE JOTLY «3naTenscTBO
3HAUEHUs  TMEPEeMEHHBIX s
«IIpoceemienue»

JIPOOHO-PAIMOHAIBHBIX BBIpaXKe-
HUM, KOPHEN.

MOI[CJII/IpOBaTL C IIOMOIIBIO




dopmyn peanbHBIE TPOLECCHI U
SIBIICHUSI

OyHKIUU

(mocrpoenue, cBoicTBa
U3YyYCHHBIX (DYHKIIHIA;
rpaduveckoe perieHne
YpaBHEHUH U HUX

CHUCTEM)

OrnepupoBaTh MOHSATUSAMU:

bynkus, rpaduk GyHKINU, HYIH
(GyHKIMH, TPOMEXYTKH 3HAKOIO-

CTOSTHCTBA, MPOMEKYTKHU
BO3pacTaHus, MIPOMEKYTKHU
yObIBaHMS, HauOoJIbIIIEE u

HauMEHbIIIee 3HAYCHUS PYHKIINU.

AHanu3upoBaTh, CpaBHHBATb,
o0cyxJaTb CBONCTBAa (QYyHKIUH,

CTPOUTH UX I'padUKH.

OrnepupoBaTh TOHSTUSIMU:
npsMasi  POTOPIMOHATEHOCTB,
oOpaTHasi TPOTMOPIUOHAIBHOCTb,
JIMHENHas GbyHKIMS,
KBaJ[paTHIHAsS GyHKIHS,
napaboJia, runepooua.

Hcnonb3oBate  rpaduku  ans

OTIpEJICIICHNUS] CBOMCTB, MPOIIECCOB
U 3aBHCHMOCTEH, IS pelIeHHS
3ama4y IPYTUX  y4eOHBIX
NPeMETOB M pEabHOW KHU3HH;
MOJICIUPOBAaTh ~ C  IOMOIIBIO
rpadMKOB peajbHbIC MPOIECCHl U
SIBIICHHSI

nus3

Bripaxarb
3aBHCHUMOCTH

dbopmynamu
MEXIy  BeJH-
YHHAMU, MOJICJIMPOBATh PEaIbHbBIC

IMPpOLCCCHhI.

1. MaTemaruka.
Anrebpa, 9 kiacc,
OIr'AOY AIIO
«AxaneMus
MuHnpocsenieHus
Poccuny

2. Jlomanraue
3aJjaHus.
Maremartuka.
ONEeKTPOHHBIN
00pa3zoBaTeNbHBIN
pecype»
Jomaramne
3aJaHHuS.
OcHoBHOE 0011Ice
oOpazoBaHmue.
Anrebpay, 7-9
knacc. AO
«3narenscTBO
«ITpocBemenue»

TemaTnueckoe nNJIaHMpoBaHue y4eOHOro Kypca «I'eomerpus» (1Mo roxam o0yyeHus)

7 kaacce (102 4)
DJIEeKTPOHHbIE
Ha3panmue pa3sgena OcHoBHBIC BH/IBI
(uudgposbIie)
(TemMbl) (4UCI0 OcHoBHOE coep:xaHue AeATeJIbHOCTH
o0pa3oBaTe/ibHbIE
4acoB) o0yuarommxcst
pecypcsl
Hauana Hcropus 3HakoMHUTbCAd ¢ ucTtopued | 1. Maremaruka.
reoMeTpHH. BO3HUKHOBEHUS U | pa3BUTHS reomerpud, | 'eomerpus, 7

IIpocreiimmue

PasBUTUA TCOMETPHUU.

MNPUMCHCHUCM T'COMCTpHUU B

knacc, DI'AOY




reoMeTpH4YecKue
urypsr u
cBoOlicTBA.
HU3mepenue
reoMeTpHYeCKUX
BeJIMYMH (28 1)

Hux

HauanrpHbie HOHSITUA

T€OMETPHH. Touxa,
npsMasi, OTpPE30K, JIyd.
ITousatne 006 axcuoMe,
TeopeMe, JIOKa-
3aTeJIbLCTBE,

OIPEJIEIIEHNUH, CBOMCTBE,

IpU3HAKE.

Bzaumnoe
pacIoJIOKEHUE TOYEK Ha

MPSIMOM. N3mepenue
JUINHBI OTpe3Ka,
paccTosiHue MEXIY
TOYKaMHU.

[TomymnockocTe U yrou.
Bungs! yrios. 3mepenne
BEJIMYUH YIJIOB.

Beprukanbhsbie 51
CMEXHBIE YIJIBL.

[TapannensHbie u
MEePIEeHIUKYIISPHBIE
MpsIMBIE.

buccekrtpuca yrna.

Jlomanas. Buner
JIOMaHBIX. Jnuna
JIOMAHOM.
MHOTrOyrOJIbHUKH.
[Tepumerp

MHOT'OYT OJIbHUKA.
[loHsATHE O BBITYKIBIX U
HEBBIITYKJIBIX MHOT'0-
YTOJIbHUKAX.
HNucTpymeHTsl JUTSt
U3MEPEHUI u 1o-
CTPOEHUM

peanbHOM JKU3HHU.
®opMyIpoOBaTh  OCHOBHBIE
NOHATHSI, OINpEAENCHUs U
AKCHOMBI.

PacnosnaBats W3y4YCHHBIC
r€OMETPUYECKUE burypsi,
ONpENENATh HUX  B3aUMHOE
pPacroJIO’)KEHUE,  BBINOJHATh

yepTeX II0 YCIOBHUIO 3aJayu.
H3mepsTh JIMHEHBIE 51
YIJIOBBIE BEJIIMYMHBI TIeoMe-
TPUYECKUX U IPAKTUYECKUX

00BEKTOB.

Onpenensrsb «Ha  TIa3»
pa3Mepsl pearbHBIX 0OBEKTOB,
MIPOBOIUTH TPYOYIO OIIEHKY UX
pa3MmepoB. Pemiats 3amaum Ha
BBIYUCIICHUC JJJIMH OTPE3KOB U

BEJINYUH YIJIOB.

Penrate 3agaun Ha B3auMHOE
pacroJsioKeHue
METPUYECKUX PUTYp.

Ieo-

[IpoBoauTh KITacCU(PUKALIUIO
YIJIOB, BBIYHCIIATH JTHHCHHBIC
u YIJIOBBIC BEJIMYMHBEL,
IIPOBOIUTH HEO0XO0IUMBIE
JIOKa3aTeIbHBIC PACCYIKICHHS.

Beraucinsath EPUMETPHI
MPOCTEHIIINX ¢buryp,
JIOMaHbIX. Paznmuath
BBIIYKJIBIC H  HEBBIMYKJIbIE
MHOTOYT'OJIbHUKH, paBHbIC
burypsr.

[TpoBoUTH npocCTeHIme

MOCTPOCHUSA U HUBMCPCHUA C
MMOMOIIIBKO UHCTPYMCHTOB

HITO «Axanemust
MuHnpocsenieHus
Poccum»

2. Jlomanraue
3aJIaHU.
Maremartuka.
ONEeKTPOHHBIN
00pa3zoBaTeNbHBIN
pecype»
Jomarraune
3aJjaHHs.
OcHoBHOE 0011ICe
oOpazoBaHue.
[eomerpust», 7-9
knace. AO
«M3maTeanpcTBO
«IIpocBenienne»

Tpeyronbuuku (19

)

Menuana, OuccekTpuca
U BBICOTA TPEYTOJbHUKA.

PaBenctBO
TPeyroJibHUKOB. [lepBblii
U BTOPOM  NIPU3HAKU

PacriozHaBaTe mapsl paBHBIX
TPEYroJbHUKOB Ha TOTOBBIX
yeprekax M Ha KIETYaTON
Oymare (c yKa3aHueM
IIPU3HAKOB).

OHpCI[CJISITB nmapbl  paBHBIX

1. Maremaruka.
I'eomerpus, 7
knacc, DI'AOY
JIIO «Axanemus
MuHnpocBenieHus
Poccuny




paBeHCTBa Tpey-
TOJIbHUKOB.

PaBHOOEIpeHHBIE TpEY-

T'OJIbHUKH u ux
CBONCTBA. [Ipu3Hax
PaBHOOEIPEHHOTO
TpeyroJibHuka. Tperuii
pU3HAK paBeHCTBa
TPEYrOJAbHUKOB.

@urypel €  OCeBOH

cumMmertpuen. IIpumepst
CUMMETPUH B
OKPYKAIOILIEM MUPE

TPEYroJIbHUKOB B  TeoMe-
TPUYECKUX KOHPUTYparusix (¢

yKa3aHUEM IIPU3HAKOB).

BriBoguts CIICICTBUS

(paBEHCTB COOTBETCTBYIOLIUX

9JIEMEHTOB) U3  paBEHCTBa
TPEYrOJIbHUKOB.
Hcnons3oBars IIPU3HAKU

pPaBEHCTBA TPEYrOJbHUKOB B
pEelIeHUH  TeOMETPUYECKHUX

3aaa4.

DopMynHpoOBaTH
ompeneneHuss  OUCCEKTPHUCHI,
BBICOTHI, MeIHaHbI
TPEYroJIbHUKA;

NepreHIuKyIsIpa
nepumeTpa

OCH CUMMETPHUH (PUTYPBHI.

CepEeMHHOTO
OTpe3Ka;
TPEYroJbHUKA,

Pacro3naBate  ¢uryper ¢
CUMMETPUEH.

Pasnnyate moOHSATHS CBOICTBA

oceBoH

U Tpu3Haka, (GpopmMyIupoBaTh
COOTBETCTBYIOIIHE
JIOTHYECKUE YTBEPIKICHHUSL.

Jloka3piBaTh ¥ TPUMEHSTH
CBO¥iCTBa U MIPU3HAKH
pPaBHOOEAPEHHOTO

TPEYroJIbHUKA B PpCUHICHUUN I'€0-
MCTPHUYCCKHUX 3aJ1ay.

CtpouTh 4YepTeXH, peuarh
3ala4d  C  MOMOIUIBIO
XOXKICHUS paBHBIX

Ha-

TPECYIr'OJIbHUKOB.

Hcnonb3oBath ndpoBbIe
pecypcsl sl TIOCTPOCHUN U

2. lomanraue
3a/1aHusl.
Maremartuka.
ONEeKTPOHHBIN
00pa3zoBaTeNbHBIN
pecype»
Jomarraue
3a/1aHusl.
OcHoBHOE 00111E€
oOpazoBaHue.
[eomerpust», 7-9
kiacc. AO
«V3maTeanpcTBO
«IIpocBemnienne»

UCCIIEJOBaHUS CBOICTB

M3y4aeMbIX ¢buryp u

KOH(Urypanun
MMapannensHocts. | IlapamnensHocTs PopMynupoBaTH MIOHSITHE
Cymma yriaoB | npsaMbix. CBoiicTBa U | NMapajuIeIbHBIX HPSMBIX,
MHOTI'0YT0JIbHUKA MIPU3HAKU HaXO0JIUTh IIPAKTUYECKHE
(15 4) MapaJUIeIbHbIX IPSAMBIX. | IPUMEPBIL.




Cymma
TPEYroJIbHUKA.

YIJIOB
Buem-
HUE YTJIBI TPEYrOJbHHKA.
Cymma BHYTPEHHUX
YIJIOB MHOTOYTOJIbHUKA
yIJIOB

MHOTI'O-

U BHEIIHHUX
BBIITYKJIOTO
YTOJIbHHUKA

3HAKOMHUTbCA C  UCTOpHEH
pPa3BUTHSI T€OMETPUU, MATHIM
EBximmna,

pabot

MOCTYJIATOM
3HAYCHHUCM
JlobGaueBckoro.

H3yuate cBOlCTBA  YIVIOB,
nepe-

HapaJuIeIbHbIX

00pa30oBaHHBIX  IpHU
CCUCHUU

IPSIMBIX CEKYLIEH.

[IpoBoguTe  AOKa3aTENBCTBA

JIBYX
MPSAMBIX C MOMOUIIBIO YIJIOB,

NapaJuIeIbHOCTH
00pa30BaHHBIX pu
NEPECeYeHUH OTUX NPSIMbIX
TpeTbeil mnpsMoil. Paznuuarh
CBOMCTBA 51 NIPpU3HAKU
HapaJuIeIbHbIX MIPSIMBIX,
NPUMEHSTh UX MPH pPELIeHUU

TCOMETPUUCCKUX 3a1aa4.

Bbruncnsate cymMMmy  yrioB
TpPEeYroJbHUKa, CyMMY
BHYTPEHHHUX yIJIOB
MHOTOYTOJIbHUKa M BHEIIHUX
yIJIOB BBIITYKJIOTO

MHOT'OYI'OJIbHHUKA.

HaXO,Z[I/ITB YHCJIOBBIC n
6YKB6HH]':>Ie 3HAa4YCHHA YIJIOB B
TCOMETPUUCCKUX 3aJadax C
HCIIOJIb3OBAHUEM TCOpPEM O
CYMMC YIJIOB TPEYI'OJIbHUKA U

MHOT'OYT'OJIbHUKA.

[TpumensTH
3HaHUs

MOJTy4YEHHbBIE
npu pelieHun
TEOMETPUYECKUX 33124

IIpsimoyroJibHbI€e
TPEyroJbHUKH

)

(7

[Ipu3Haku  paBeHCTBa
IPSMOYT OJIbHBIX

TPEYroJbHUKOB.

[eprienaukynsp u
HaKJIOHHAs.

CBOJCTBO
MPSIMOYTOJIBHOTO

MCIHUaHbI

TPEYTOJIbHUKA,

I[O Ka3bIBaTb IMPU3HAKHN

paBCHCTBA IMPAMOYT OJIBHBIX

TPEYTOJIbHUKOB.

Onpenenars napbl
IPSMOYTOJIbHBIX Tpey-
TOJIbHUKOB KJIeTYaToi
Oymare ¥ B TreOMETPUYECKHX
KOHUrypauusx (¢ ykazaHueMm

PaBHBIX

Ha

1. Maremaruka.
I'eomerpus, 7
knacc, DI'AOY
JIIO «Axanemus
MuHnpocBenieHus
Poccuny

2. JlomanrHue
3a/[aHusl.




NPOBEACHHOM K TIMIIO-
TEHY3€.

[IpssMOyroabHBII

TPEYTOJIbHUK C YIJIOM B
30°

npusHakoB).  Vcnonb3oBarh
IPU3HAKU paBeHCTBa
IPSIMOYT'OJIBHBIX

TPEYroJIbHUKOB, HEPABEHCTBO

O  HaKIOHHOM H  Iep-
NEHIUKYISIpE B pELICHUU
reOMETPUYECKHX 3a/1a4.
Jloka3piBaTh CBOMCTBO
MEIUaHbl  MPSIMOYTOJBHOTO
TPEYroJIbHUKA, MPOBEACHHON
K  THUIOTEHy3e, M  CO-
OTBETCTBYIOLIUHI IIPU3HAK;
CBOMCTBA U NIpU3HAKU
IIPSIMOYT'OJIBHOTO

TpEeyroJbHUKa ¢ yrioM B 30°.
[IpuMeHATH IIOJIYYEHHBIE
3HaAHUA

TCOMETPUUCCKUX 3aaa4.

pu peneHumn

Pemats 3a/1auu Ha
MIPUMEHEHHUE CBOMCTB MPSAMOY-

TOJILHOTO TPEYTrOJIbHUKA.

HUcnonp3oBathb
3amayn npu
MIPaKTUYECKUX 3a]1a4

MOJTy4YeHHbIE
pelieHun

Maremartuka.
ONEeKTPOHHBIN
00pa3zoBaTeNIbHBIN
pecype»
Jomarraue
3a/1aHusl.
OcHoBHOE o0111E€
oOpazoBaHue.
[eomerpust», 7-9
kiacc. AO
«W3maTeabeTBO
«IIpocBenienne»

I'eomeTpuueckue
HepaBeHCcTBA (5 4)

CooTHOIICHUS MCKIOY
CTOpOHaMHu MW yIJlaMH

TPEeYroJbHUKA.

HepasenctBo
TPEeYroJbHUKA.

HepaBenctBo o mnuHe
JIOMaHOM.

HepagenctBo MEXIY
NEePHEHANKYIIPOM u
HaKJIOHHOM.

Paccrosgnne or TOYKH
J10 TIPSIMOU

BriBoauts pocTenIIme

reOMEeTpHYECKUe HEpaBeH-
CTBa, MOHUMATh ux

IMPAKTUYCCKUX CMBICII.

Hcnonb3oBaTh JOKa3aHHBbIC
TCOMCTPUYICCKUC

CUMMCTPHIO B

Hepa-
BEHCTBA,
pelieHnu 3a1a4

1. Maremaruka.
['eomerpust, 7
knacc, PI'AOY
JIIO «Axanemus
MuHnpocBeneHus
Poccuny

2. lomamraue
3a/IaHuUs.
Maremartuka.
DNeKTPOHHBIN
00pa3oBaTeNbHbIN
pecype»
Jlomanane
3aaHusl.
OcHoBHoe o011ee
obOpa3oBaHue.
['eomerpust», 7-9
kiacc. AO




«3narenscTBo
«IIpocsewenue»

OKpyKHOCTb.
I'eomeTrpuueckue
MecTa TOYEK.
IocTpoenus c
MOMOIIbIO
HHMPKYJIst u

JuHelku (18 1)

OKpyXHOCTb, XOPJbl U
JIMaMETPbI, UX CBOMCTBA.
B3anmuoe
pacIoyoKeHue
OKPY)KHOCTU U TPSMOU.
Kacarenbnas n cexymas
K OKPYXKHOCTH.

OKpYXHOCTb,
BIIUCAHHAs B  YIOJL
[TonsiTue 0

TEOMETPUYECKOM MECTE
TOYEK. [Tpumepsr
T€OMETPUUYECKUX  MECT

TOYECK Ha INIOCKOCTH.

OnrcanHast OKPYXHOCTh
TPEYroJbHUKA, €€ [IEHTP.

Meto reoMeTpruYeCcKuX
MECT TOYEK npu
perieHun

TEOMETPUUECKHUX 3ajad.
O0ocHOBaHUs
MPOCTEUIINX
HMH, STambl 3aJadyd Ha

PCUICHHC

IOCTpOC-

MOCTPOCHUS,
3aa4  Ha I[OCTPOCHHE
HUPKYJIEM U JIMTHEHKOU

DopMynIHMpoOBaTH
OIPEICIICHUSA:  OKPYKHOCTH,
XOpIpl, auaMmerpa u
KacaTeJIbHOW K OKPYKHOCTH.
N3yuats ux CBONCTBA,
IpU3HAKH, IIOCTPOCHHUE
YEPTEKEH.

WccnenoBath, B TOM 4HCIIE

HCIIOJIb3YSA uudposbie
pecypcesl: OKPYKHOCTb,
BIUCAHHYIO B VrOJ; IEHTP
OKPY)KHOCTH, BIIMCAHHOW B
yTOJ; PABEHCTBO OTPE3KOB
KACATEJIbHBIX.

OBitazieBaTh HOHITHEM
OIIMCAaHHOM OKPYKHOCTH
TPEYroJIbHUKA.

dopMyIMpPOBATH ATAITBI 33144
Ha IMOCTpOcHHE (TIOCTPOCHUE,
JI0Ka3aTeIbCTBO,
HCCJICIOBAHUE),
3a7a4d = Ha
OCYIIIECTBIIATh
MOCTPOCHHUS

MIPOBOIUTH
MOCTPOCHHE,
OCHOBHEBIE
UPKYJIEM U
JIMHEWKON. 3HAKOMHUTBCS C
HUCTOpUEH
T€OMETPHUH,

3a/ladaMiu O IIOCTPOCHUUA

Pa3BUTHA
KJIaCCUYCCKUMU

1. MaTemaruka.
I'eomerpus, 7
knacc, PI'AOY
HITO «Axanemust
MuHnpocBeneHus
Poccuny

2. Jlomanraue
3a1aHUs.
Maremartuka.
ONEeKTPOHHBIN
00pa3zoBaTeNbHBIN
pecype»
Jomarramne
3aIaHUs.
OcHoBHOE 001ICce
o0OpazoBaHue.
I'eomerpusi», 7-9
knacc. AO
«3narenscTBO
«ITpocBemenue»

IToBTOpEHUE,
00001IeHe 3HAHU
(10 v)

IToBTOpEHUE u
000011IEHNE
MNOHATUH U

OCHOBHBIX
METOJI0B
Kypca 7 Kiacca

Pemartnp 3a7a4H,

HIUIIOCTPUPYIOIIHUEC CBA3HU

MEX]y pa3IMYHBIMU TeMaMu
Kypca

1. Maremaruka.
I'eomerpus, 7
knacc, DI'AOY
JIIO «Axagemus
MuHnpocBenieHus
Poccuny»

2. JlomanrHue
3aaHusl.
Maremartuka.
ONEeKTPOHHBIN
00pa3oBaTeNbHbIN

pecype»




Jomarraue
3aJIaHUs.
OcHoBHOE 00111ee
oOpaszoBaHue.
['eomerpust», 7-9
knacc. AO
«M31aTeabpcTBO
«IIpocBemenue»

8 kuacce (102 v)

Ha3Banue pa3nena
(TemMbl) (4UCI0
4acoB)

OcHoBHOE CoaepiKaHue

OcHOBHBIE BHBI
AeATeJLHOCTH
00y4aromuxcs

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypchbl

Yerbipéx-
YIrOJIbHUKH (22 4)

[Tapannenorpamm,  ero
MIPU3HAKK M CBOMCTBA.
[IpssmoyronpHUK, pomoO,
KBaJIpaT, UX MPU3HAKU U
CBOMCTBA. Cpenusis
TpPEYroJbHUKA.
Tpaneuusi.

PaBHoOempeHHas

JINHUA

Tparneuus, e€ CBOicTBa U
PU3HAKU. [Ipsmoy-
roJibHas Tparneuus.
Cpennsis JIMHUS
Teopema
Teopema o
IPOMOPIUOHAIBHBIX
oTtpeskax. LlenTp wmacc

Llen-

TPaJbHO-CUMMETPUYHBIE
burypsl

TpaneIuu.
®daneca.

TPEeYroJbHUKA.

N3o00pakaTh W HaXOJWTh Ha
yepTekax 4YEeThIPEXYTOJIbHUKU
Pa3HBIX BUAOB U UX BJICMCHTBI.
DopmynTupoBaTH ONPEICTICHHS

napaieiorpaMma,
PSIMOYTOJIbHUKA, pomoa,
KBaJpaTa, TparemuH,
paBHOOOKOM TpaneIyu,
NpSMOYTOJIBHOM ~ Tparenuu.

]_IOKaSBIBaTB 1 HCIOJIb30BAaTbh
IIpu PCIICHNH 3a1a4 IIPU3HAKH
1 CBOMCTBA ImapajuiejiorpamMmma,

MPSMOYTOJIbHUKA, pomoa,
KBaJpara, Tpareluu, paBHo0o-
KO Tpanenuu,

MPSIMOYTOJIBHOM Tpameruu.

Jloka3pIlBaTh M HCHOJIB30BAaTh
MIpU PEIICHUHU 3aJl1ady TECOPEMBI
darneca u 0
MIPONOPLIUMOHATBHBIX OTPE3KAX.

dopmynupoBaTh U
JIOKa3bIBaTh CBOICTBA TOYKH
[epeCceUeHHUs MeuaH
TPEYTOJIbHUKA; HOJIy4aTh

OPEJCTaBICHUST O  METOJIe
Macc, O CBS3U C (DUBHKOM.
DopMyaHpoBaTh ONPEIEIICHNE
U JI0OKa3bIBaTh  CBOMCTBA

1. MaTemaruka.
I'eomerpus, 8
knace, DI'AOY
JIIO «Axagemus
MuHnpocBeneHus
Poccuny

2. lomarraue
3a/1aHusl.
Maremartuka.
DJIEKTPOHHBIN
00pa3zoBaTeIIbHBIN
pecype»
Jomarnane
3a/IaHus.
OcHoBHOE 0011IEE
oOpaszoBaHue.
I'eomerpust», 7-9
kiacc. AO
«M3naTenbcTBO
«[IpocBemienue»




[EHTPaAJIbHO-CUMMETPHYHBIX
buryp.

Pemarnp 3a71a9n c
HUCIIOJIb30BAaHUEM CBOWCTB H

IIPU3HAKOB MapajlieorpaMma.

[IpoBoguThe neneHue oTpeska
Ha PaBHBIC YaCTH C IOMOIIBIO
LUPKYJIS U JINHEUKU.

Hcnons3oBath uudpoBbie
pecypchl ISl UCCIIeJOBaHUS
CBOMCTB M3ydaeMbIX (uryp u
KOH(uUrypauui
IMono6ue (16 1) [TomoOue Haxoauth nmogo0OupIe | 1. MaTeMaruka.
TPEYroJbHUKOB, TPEYroJIbHUKA Ha TOTOBBIX | ['eomerpus, 8
ko3¢ duLMeHT mnoao0us. | YyepTexax, yka3biBaTh | Kiacc, DI'AOY
[Ipu3naku nosobus | coorserctBytomue npusHaku | JAI1O «Axagemus
TPEYrOJIbHUKOB. nojobus. Omnpenensats mnapsl | MUHIIPOCBELIEHUS
[Ipumenenne moA00OMSA | MOJOOHBIX TPEYroJbHUKOB B | Poccumy
npu CIICHUH | TEOMETPUUYECKHUX
p p B 2. lomamraue
MIPAKTUYECKHUX 3a/1a4. | KOHQUTrypanusx.
P . (urypan 3a/1aHusl.
BBenenue HOHATHUSA
Pemars 3amaun Ha mmogoOHBIEe | MaTemarnka.
npeoOpazoBaHus .
TPEYrOJIBHUKA C IOMOIIBIO | DIEKTPOHHBIN
nomnoOust W 1OJOOHBIX "
CaMOCTOSITEIBHOTO 00pa3oBaTeNbHbII
ur .
puryp IIOCTPOEHUSL  4YEpTeXKEHd U | pecype»
HAaXOXKJICHUS no100HbIX | lomaiiHue
TPEYroJIbHUKOB, C YKa3aHWUEM | 3a/IaHHUS.
MIPU3HAKOB TI0100MSI. OcHoBHOE 00111€€
oOpazoBaHue.
[IpoBoaMTH AOKA3aTENBCTBA C
I'eomerpusi», 7-9
WCIIOJIb30BAHUEM  ITPU3HAKOB
kiacc. AO
moxoous.
«3naTenscTBO
[IpumeHnAThH MOMSEHHBIC | ([TpocBemeHne»

3HAHUS TIPU PEIICHHH TI'€O-
METPUYECKUX U MPAKTHICCKUX
3a/1ad4.

3HAKOMHUTbCS C TIOHATUSMU
npeoOpa3oBaHus MOAOOHS H
NOJIOOHBIX (hUTyp

Maomans (16 1)

Ilousgrue IUIOILIAIH.
CBoiicTBa Iomangeu
reoMeTpuueckux Guryp.
[IpocTeiie  dopmyIisl

dopmynupoBaTh CBOMCTBA
IUIOIIAZAN,  BBICHATH  MX
HarJsiHbIA CMBICIL.

BoeiBouTH (hOpMYIBI MIIOIAAM

1. Maremaruka.
I'eomertpus, 8
knacc, DI'AOY
JIIO «Axanemus




JUTSt IO/ | MapajuieorpaMmMma, MuHnrnpocBenieHus
TPEYroJIbHUKA, TpeyrojibHUKa, Tpanenuun wu3 | Poccum»
napajuiesorpamma OPMYJIbI IO AN
P P ’ (bopuy at 2. lomanraue
pomMba ®  Tpamenuu. | NPSAMOYTOJIbHHKA (KBaJpaTa). sayaHus
[Tnomanu 0 T00HBIX '
than a Haxomute mmomanu ¢uryp, | Maremaruxka.
ur . . .
Guryp M300paKEHHBIX HA KJIETYATOM | DIIEKTPOHHBIN
Oymare, WCII0JIb30BaTh | 00pa30BaTEIbHBIN
pa3Ouenne Ha  YaCTH U | pecype»
JIOCTPOEHUE. Jomarraue
3a/1aHusl.
Haxonute TUTOIIAIN
OcHoBHoOe o011ee
MoJ00HBIX (Uryp.
oOpazoBaHue.
Beruucnsate IO | TeomeTpusi», 7-9
PasIMYHBIX  MHOTOYTOJIBHBIX | grnace. AO
duryp. «3maTenpcTBO
Pemmrate 3amaun Ha IoIomanahb ¢ «IIpocsemenune»
MIPAKTUYECKUM COJIeP)KaHUEM
Teopema Teopema [Tudaropa. | 3nakomuthcss ¢  uctopueit | 1. Maremaruka.
IMudgaropa u | [Ipumenenne Teopemsl | TEOPEMBI [Mudaropa. | 'eomerpus, 8
HayaJja Tpuro- | [Tudaropa npu pemenun | /lokazpiBath teopeMy | knacc, PI'AOY
Hometpuu (18 4) NIPAKTUYECKUX 3aay. [Tucdaropa. HITO «Axanemust
MuHnpocBeneHus
[IponopuroHanbHbIe Jloka3biBaTh COOTHOILICHUS
Poccun»
OTpPE3KH B psi- | MEXKAY MNPONOPLHOHAIBHBIMU
MOYTOJIbHOM OTpe3KaMH B NPSMOYrojbHOM | 2. JlomainiHue
TPEYroJIbHUKE. TPEYroJIbHUKE U IPUMEHSTh UX | 3a/1aHHUSL.
npu pemienuu | Maremaruka.
Cunyc, KOCHHYC, .
reOMETPUYECKHX 3a/1a4. DJIEKTPOHHBII
TaHF€HC M KOTAHI'EHC .
00pa3oBaTeIbHbII
OCTpPOTrO yraa | Pemars 3a/1a4u Ha
pecype»
IPSIMOYT'OJIBHOTO MIPUMEHEHHE TEOPEMBI
Jlomarraue
TPEYroJIbHUKA. [Tucaropa, B TOM umcie ¢
3a/1aHusl.
T OHIOHOMETDIUCCKILE MPAaKTUYECKUM COJIEpKaHUEM.
p P OcHOBHOE 00111€EE
30° Onpenenarsb OCHOBHBIE
dynkimum yrios B 5 b obpa3zoBaHue.
° ° TPUTOHOMETPUYECKHUE YHK-
45° m 60°. Teomerpus», 7-9
OMA  yriia ¢ [OMOLIBIO
kiacc. AO
NPSIMOYT'OJIBHOTO ~ TPEYroJib-
«3naTenscTBO
HUKa, COCTaBIATh TaONHILYy
o «Ipocselienue»
3HAYCHU I TPUTOHOME-
TpUYECKUX  (QYHKIMHA Ui
OCHOBHBIX YTJIOB.
[IpumensTsb MOJIyYE€HHbIE
3HAHUS M yYMEHHUS  [pHU
pelieHnn MPaKTUYECKUX

3a7ad.




3HAKOMHUTbCS €  HMCTOpHEH

Pa3sBUTUA TPUTOHOMCTPHUU

Yrasl W 4YeThbl-
PEXYroJIbHUKH,
CBSI3aHHbIE c

OKpY:kHOCTBbIO (20

4)

Bnucannsie u
LEHTPAJIbHBIE YIJIbI, YTOJI
MEXKJy KacaTrellbHOM U
XOopaou. VYrisl Mexay
XOpJaMu M CEKYLIUMHU.
Bnucannsie u
OIMCaHHBIE YEeThIPEX-

yronpHuku. CBOHWCTBa U

MPU3HAKU  BIHMCAHHOTO
YETBIPEXYTOJIbHUKA.
B3anmnuoe
PacroJIoKeHue IBYX
okpyxHocTter. Kacanue
oKpyxHocTel.  OOuue
KacaTelbHblE K JIBYM

OKPYXHOCTSIM

®opMyIUpoBaTh  OCHOBHBIE

ONPENCIICHUsA, CBS3aHHBIC C
yriamMu B Kpyre (BIHCaHHBIM

yroJi, HUEHTPAJIbHBINA yrour).

HaXOI[I/ITI) BIIMCAHHBIC YIJIbI,
OTIUPAIONINECS HAa OAHY IYTY,
BBIUUCIIATH YIJIbL C IIOMOIIBKO
TGOpeMI)I O BIIMCAHHBIX yrnax,
TGOPGMBI 0 BIIHNCAHHOM
YETBIPEXYIOJIBHUKE, TEOPEMBI
yTIIe.
HccrnenoBatb, B TOM YHCIE C

u(PPOBHIX
BNHCAHHBIE  H

0 [EHTPAIILHOM

[IOMOIIBIO

pecypcos,

ONIMCAaHHBIE  YETBIPEXYTOJIb-
HUKH, BBIBOJIUTH UX CBOMCTBA
u npusHaku. Vcnose3oBaTh
9TH CBOMCTBA W NPU3HAKH IIPU

pElICHUH 3a]1a9

1. Maremaruxka.
I'eomerpus, 8
knacc, PI'AOY
HITO «Axanemust
MuHnpocsenieHus
Poccum»

2. Jlomanraue
3a1aHUs.
Maremartuka.
ONEeKTPOHHBIN
00pa3zoBaTeNbHBIN
pecype»
Jomarramne
3aIaHUs.
OcHoBHOE 001ICce
o0OpazoBaHue.
I'eomerpusi», 7-9
knacc. AO
«3narenscTBO
«ITpocBemenue»

IToBTOpEHHUE,
0000IIeHe 3HAHUI
(10 9)

[ToBTOpEHHE OCHOBHBIX
MOHATHH W  METOJOB
KypcoB 7 U 8§ KIJaccos,
000011IeH1E 3HAHUI

Penrate
WJUTFOCTPUPYIOIITHE
MEXIy Pa3IMYHBIMH TEeMaMHu

Kypca

3aa4H,
CBSI3H

1. Maremaruka.
['eomerpus, 8
knacc, PI'AOY
JIIO «Axanemus
MuHnpocBeneHus
Poccuny

2. lomamraue
3a/IaHuUs.
Maremartuka.
DNeKTPOHHBIN
00pa3oBaTeNbHbIN
pecype»
Jlomanane
3aaHusl.
OcHoBHoe o011ee
obOpa3oBaHue.
['eomerpust», 7-9
kiacc. AO




«3naTennLcTBO

«Ipocsewmenue»
9 kaacc (102 4)
DJIeKTPOHHbIE
Ha3Banue pa3ngena
OcHOBHBIE BU/BI (uu¢poswIe)
(TemMbl) (4UCI0 OcHoOBHOE coep:KaHue
AeITeJIbHOCTH o0yuaommxcsi | o0pa3oBaTeibHbIe
4acoB)
pecypcsl
Pemenune Cumnyc, KocuHyc, | opmynupoBaTh omnpeneneHus | 1. MaremaTtuka.
TPEYroJpHUKOB (22 | TaHreHc yrjoB oT 0 /10 | TPUTOHOMETPUYECKUX I'eomerpus, 9
q) 180°. OcHoBHOe | GyHKIMI TynelX U mpsmbix | kiaace, DI'AOY
TPUTOHOMETPUUECKOE YTJIOB. AIIO «Akanemus
TOXAECTBO.  DOpMyIIbI . | MuHmnpocsenieHus
8 PMY. CocraBisaTh TabIUIy 3HAUEHUI p m
MIPUBEICHNUS. Poccun»
TPUTOHOMETPUUECKHUX
Pemrenne (GyHKIMI U191 OCHOBHBIX yriioB | 2. JlomaniHue

TpeyroJbHUKOB. Teopema
KOCHHYCOB U Teopema
CHHYCOB.

Pemienne mnpakTuyeckux
3a/1a4 ¢ UCIOJIb30BAHUEM
TEOPEMBI
TEOPEMBbI CUHYCOB.

KOCHUHYCOB H

Tpuronomerpuyeckue
(dbopMynbl As MIIOMIAIH
TPEYroJbHUKA,
napasuieJorpaMmma.

dopmyna
dopmyna
BBIITYKJIOTO
YETBIPEXYTOJIbHUKA

I'epona.
IJI01a 1A

or 0 nmo 180°. BrBoauthb
COOTHOIIIEHUS MEX Ty
TPUTOHOMETPUICCKUMHU
GYHKIHASIMH.

BriBoguts MPOCTEUIIINE
dbopmMynbl  TIPUBENCHUS W3
FeOMETPHIECKUX
cooOpakeHUH.

BBIBOIUTE TEOpEMY KOCHHYCOB
cuHycoB (¢

U Teopemy
pamuycom OTIMCaHHOM
OKPY>XHOCTH).

Pemarte 3agaum 1o reoMeTpruun
C HCIIOJIB30BaHHUC TCOPEM
KOCHHYCOB n
HaxXoIuThb paaunyc OMnUCaHHOU

CHUHYCOB,

OKPY’XKHOCTH.

Pematp IMPAKTHUYCCKUC 3ada1H,
CBOIAIMMUECA K HAXOXKIACHHUIO

Pa3INYHbIX JJIEMEHTOB
TPEYTrOJIbHUKA BeiBouTh
TPUTOHOMETPUUECKUE
dopmynbl I IJIOLIAAU
TPEYTrOJIbHUKA,
napaiujienorpamMma,  Gopmyiy

I'epona, ¢opmyny miomaam

3a/IaHuUsl.
MaremMaTuka.
DJIEeKTPOHHBIN
00pazoBaTeIbHBIN
pecype»
Jomaraue
3a/IaHusl.
OcHoBHOE 00111E€E
oOpa3zoBaHue.
I'eomerpusi», 7-9
kiacc. AO
«M3maTeabpcTBO
«IIpocBemenne»




BBIITYKJIOTO

YETBIPEXYTOJIbHUKA.
Pemarp 3a/1a4u c
UCIIOJIb30BAHUEM  HM3YYEHHBIX

TEOPEM U COOTHOIIECHHUM.

Pemare mpaktudeckue 3anaduu
Ha HAXOXXICHHME IJIOAAH C
NPUMEHEHHEM JTAaHHBIX POpMYIT

[Tono6ue
TpeyroiapbHUKoB (12

4)

Xopapl W MOA0OHBIE
TPEYrOJIbHUKU B
okpyxHocTu. Teopema o
MIPOU3BEACHUN OTPE3KOB
xop,
MPOU3BEACHUN OTpPE3KOB

TCOPEMBI 0

CeKyIIUX, Teopema o
KBaJ[paTe KacaTeJIbHOM.
[IpumeHeHne pu
pelieHnu reome-

TPUUCCKUX 3a1a4.

Teopemsbl Uenbl u
Menenasg. Ilomstune o
TOMOTETHUH

Jloka3biBaTh TEOPEMBI 0
MPOU3BEJICHUN OTPE3KOB XOPJ,
TEOpEMbl O  TPOU3BEIACHHUH
OTPE3KOB CEKYILIUX, TEOPEMY O
KBajpare KacaTeJbHOM,

Teopemsbl UeBbl 1 MeHenasl.

HccnepoBath, B TOM YHCHIE C

MTOMOIIIBIO U pPOBBIX
pecypcos, n3ydaeMble
KOH(UTYpaLUH.

[TpumeHsTh JaHHBIE TEOPEMBbI
IIPU PEHICHUH FT€OMETPUUYECKIX
3ajau.

3HAKOMHUTECSI C TIOHATHEM O
TOMOTCTHU, C €ro
IMPUMEHCHUEM, B TOM YMCJIC B

IMPAKTUYCCKUX CUTYyalusIXx

1. Maremaruka.
I'eometpus, 9
knacc, PI'AOY
HITO «Axanemus
MuHnpocsenieHus
Poccum»

2. JlomarrHue
3aJaHHs.
MaremaTuka.
ONEeKTPOHHBIH
00pa3zoBaTeIbHBIN
pecype»
Jomaraue
3aJaHHus.
OcHoBHOE 00111E€E
oOpaszoBaHue.
I'eomerpusi», 7-9
knacc. AO
«M3maTeabpcTBO
«IIpocsenienue»

Meton
(10 49)

KOOpaAuHarT

YpaBHeHue nOpsMOM Ha
Yraosou
koahpummeHT u
CBOOOTHBIN
F€OMETPUUECKHI CMBICIL

IIIIOCKOCTH.

qiieH, WX
[TapannensHOCTH u
NEePIEeHIUKYISIPHOCTD
OpsIMBIX (depe3 YrioBO
KOA(PDUITUEHT).

YpaBHEHNE OKPYKHOCTH.
Haxoxnenue
IepeCceueHU
OKPY)KHOCTEH M IPSAMBIX

OcBauBaTth IIOHATHC
HpHMOYTOHBHOfI CHUCTCMBI KO-
OpArHAT, JACKapPTOBBIX
KOOpJAUHAT TOYKH.

BriBoauTh ypaBHEHUS NPAMON
B KOOpJAMHATaxX, YypaBHEHHE

OKPYKHOCTH.

Beinenares mosiHBIA - KBaapar
JUISL HaXOXICHUS LEHTpa U
paavyca OKPYKHOCTH IO €€
ypaBHeHUI0. HaxomuTe TOUYKH
MIepECEeUCHHUs
OKpYKHOCTEH B

MPpsAMBIX n

1. Maremaruka.
['eomerpus, 9
knacc, DI'AOY
JIIO «Axanemus
MuHnpocBenieHus
Poccuny

2. JlomarrHue
3aaHusl.
Maremartuka.
ONEKTPOHHBIN
00pa3oBaTeNbHBIN

pecype»
Jlomanaune




B KOOpIMHATAX.
dopmyna pacCTOSIHUA OT

TOYKHU piy] MPSAMOM.
[Lnomane

napasuiesiorpaMmma B
KOOpAMHATAX, IIOHITHE

00 OPUEHTUPOBAHHOM

IUIOUIA/IH.
[IpumeHeHue MeToj1a
KOOpAWHAT B
MMPaKTUYCCKU-

OPUEHTHUPOBAHHBIX TI'€0-
METPUYECKUX 3aa4ax

IIPSIMOYTOJIBHOM cucreMme
KoopauHar. Pemate 3agaun Ha
HAaxOXJICHUE PACCTOSHUS OT

TOYKH J0 MPSAMOM.

BeiBoauThs popmyny mimomaau
napajuiesorpaMma B
KOOPJMHATAX, 3HAKOMUTBHCA C
IIOHATUEM  OPUEHTUPOBAHHOMN
IUIOUIA/IH.

[IpuMeHAT METOJ KOOpAMHAT
B IIPaKTUYECKUA-OPH-
E€HTUPOBAHHBIX

reOMETPUYECKUX 3a/1a4ax,
HCCIIE0BATh MIPUIIOKEHUS

MCTOAa KOOPAHWHAT B BBIYHCIIN -

TEJIbHOMN MaTeMaTHKe 31
uH(pOpMAaTHKE.

Hcnons3oBath uupoBbIe
pecypebl i TIOCTPOCHUS U
HUCCIIEN0OBAHUM.

3HAKOMUTBCSI C  UCTOpHUEH
pa3BUTHA TE€OMETPHUH,

HCTOpUEH METOAa KOOPAUHAT

3aJ]aHHuSL.
OcHoBHOE 0011Iee
obOpazoBaHue.
['eomerpust», 7-9
knacc. AO
«M31aTeabCTBO
«IIpocBemenue»

BexTopsr (20 )

BekTopsl Ha TUIOCKOCTH.
Crno)xeHue W BBIUNTAHUE
BEKTOpPOB — TIpaBuja
TPEYroJIbHUKA u
napajiesorpaMmma.

YMHOXEHHE BEKTOpa Ha
Koopaunatsi

Crnoxenue u

qucJo.

BCKTODaA.
BbBIYMTAHHC BCKTOPOB,
YMHOX>KCHUEC BCKTOpa Ha

YMUCJIO B KOOpAMWHATax.

[IpumeHeHne BEKTOPOB B
¢bu3uke, EHTp Macc.

[Tonsitne o OGasuce (Ha
II0CKOCTH). Pasznoxxenus
BEKTOpPOB 1O  0as3ucy.
CkansipHoe

MIPOU3BEICHUE BEKTOPOB,
Te€OMETPUYECKUN CMBICT

BBO,Z[I/ITB BCKTOPBbI KakK
HaITpaBJICHHBIC
HCCIea0BaATh l"eOMeTpI/ILIeCKI/Iﬁ

OTPEC3KH,

(mepemerienne) U HU3NIECKUN
(cwita) CMBICITBI BEKTOPOB.

3HaTh OnpcCACICHUA CYMMBI U
Pa3sHOCTH BCKTOPOB,
YMHOKCHUA BEKTOpAa Ha 4YUCIIO,

HCCJIICI0BATh reOMeTpI/I‘leCKI/Iﬁ

U (U3MYECKHl CMBICT ATHX
OIlepaLui.
Pemate reOMETPUYECKHUE
33a44  C  UCIIOJIb30BaHUEM
BEKTOPOB.

HccnenoBars CBsA3b BEKTOPOB €
MOHATUSMHU paBHO-
JIEACTBYIOLIEH CHII 51
paBHOBECHUSI CHJI, TNPUMEHSATH
BEKTOPbl K  IPOCTEHIIUM

1. Maremaruka.
['eomerpus, 9
knacc, PI'AOY
JIIO «Axanemus
MuHnpocBeneHus
Poccuny

2. lomamraue
3a/IaHus.
Maremartuka.
DNEeKTPOHHBIN
00pa3oBaTeNbHbIN
pecype»
Jlomanane
3aaHusl.
OcHoBHoOe o011ee
obpazoBaHue.
['eomerpust», 7-9
kiacc. AO




u BBIPAKECHHUE B
JIEKapTOBBIX
KOOpJIMHATAX.

JucTpuOyTHBHOCTH
CKaJISIPHOTO po-

U3BCIACHUS.
CkansipHoe

MIPOU3BENICHUE U TIPOCIIU-
pOBaHHUE.

[IpumeHenue
CKaJSIPHOTO IIPOU3BEJE-

HUSA BEKTOPOB hilpe: ¢
HaxXOXJAE€HUS JUIMH WU
VTJIOB.

Pemenne

TCOMETPHUUCCKUX 3aaa4 C
ITOMOIIIBIO CKaJIApHOI'O

MPOU3BEICHUS

3agadyaM MCXaHUKH U CTaTUKU.

PacknanpiBate BEKTOp IO ABYM
HEKOJUIMHEAapHBIM  BEKTOpPam,
pacKiIapIBaTh BEKTOPBI CUII C

IMOMOIIBIO ITPOCHHUPOBAHUA U

TPUTOHOMETPUYECKUX
COOTHOULICHUH.

Onpenensrsb CKaJIsIpHOE
IPOM3BEICHNE BEKTOPOB
Te€OMETPUUYECKHU 51 B
KoopJuHarax, JOKa3bIBATh

PaBHOCHIIBHOCTD ONIPEIEICHUN
" JTUCTPUOYTUBHOCTD
CKAJISIPHOTO IIPOU3BEACHUS.

Breruncnsate cymmy, pa3HOCTb U
CKaJsIpHOE IIPOU3BEACHUE

BCKTOPOB B KOOpJAWHATAX.

[IpuMeHATH CKAJISIPHOE

MpOM3BENCHNUE JIJIsI  HaXOXK-

JICHUS JTUH U YTJIOB.

HUccnenosats CBSI3b
CKJIIPHOTO TIPOM3BEACHUS |
OPTOTOHAJILHOTO

MPOCIIMPOBAHUS, TIPUMEHSTH B

3agavdax.

PemraTe TCOMETPHUICCKUEC

3aJadyun C IIOMOIIIBIO CKa-

JIIPHOI'O ITPOU3BCACHUA.

Pemartnp 3aJ1a4u
MPAKTHUECKOE IpUMEHEHUE
CKaJSIPHOTO  NPWIOKEHHUS B
¢busuke (BeauciIeHue paboThI B

MEXaHUKE)

Ha

«W3maTeabcTBO
«IIpocBemenue»

JliiHa OKpPY:KHOCTHU
U momaap kpyra (16

4)

[IpaBuibHbIE

MHOTOYTOJIbHUKH,  BbI-
YHCJICHUE UX DJIEMEHTOB.
Yucamo 1Tr U JUIMHA
OKPYKHOCTH. Hnuna
JyTH OKPYKHOCTH.
Pagnannas wmepa yria.
[lnomane kpyra u ero

2JIEMEHTOB (CEeKTOopa M

DopMyIMpOBaTh ONPEACICHUE
IPaBUIIBHBIX MHOTO-

YI'OJIbHHUKOB, HaxXoauThb Hux

OJICMCHTBI.

ITonn3oBaThCs
JUTMHBI
BBEJIEHHBIM C
MpaBUIIbHBIX

HOHSATHEM
OKPY>KHOCTH,

MIOMOIIBIO
MHOT'OYI'0JIb-
HUKOB, OIPEAEIATh YHCIO I,

1. Maremaruka.
I'eomeTtpus, 9
knacc, DI'AOY
JIIO «Axanemus
MuHnpocBenieHus
Poccuny

2. JlomanrHue
3aJaHus.
Marematuka.




cerMeHTta). Bwrumcienue
MIEPUMETPOB U TUIOLIAJICH

(uryp,
JJIEMEHTBI Kpyra

BKJIFOYAIOIINX

JUIMHY YT U PaIMAHHYIO MEPY
yria.

[IpoBoauth epexon oT
paguMaHHOM Mepbl yriaa K

IpagyCHON 1 HAa00OPOT.

OnpenensTs mIomaab Kpyra.

(bopmyIbl (B
IpagyCHON U paMaHHOMN Mepe)
Ui JUTAH - IYT,
CEKTOPOB "

BriBoguts

Ionaaei
CErMEHTOB.
BI)ILII/ICJ'HITI) II10IIaa CJIOKHBIX

duryp, BKJTIOYAOIINX
3JIEMEHTBI OKPY>XHOCTH
(kpyra).

Haxonuts IO A

paznuuHbIX GUTYp B 3ajJadax
peaIbHOM )KU3HU

ONEeKTPOHHBIN
00pa3oBaTebHBIN
pecype»
Jomarraue
3alaHusl.
OcHoBHOE o0111E€
oOpaszoBaHue.
['eomerpusi», 7-9
kiacc. AO
«W3maTeabcTBO
«IIpocsemienney

JBro>xeHust
mmockocTu (10)

LenTpanbHas
cummerpud. LlenTpasnb-
HO-CUMMETPHYHbIE
(urypsr. [ToBopoT.
OceBas CUMMETpPHUSL.
Ourypsl, CHMMETPUYHbIE
OTHOCHUTEJILHO
HEKOTOPOH OCH.

[TapannenbHblIi
HEPEHOC.

IlousTe nOBUWXEHUST U
€r0 CBOMCTBA.

PaBenctBo ¢uryp.

[IposiBneHuss cuMMeTpuu
B TIPUPOJE, >KHUBOIIUCH,
CKYJIBIITYPE,
aApXUTEKTYPE.
Komnosunuu nBuxeHun

(mpocreiine npuMepsl).

IIpumeHenue B
reOMETPUUECKHUX 3aadax

Pazbupats
WJUTFOCTPUP YIOIITHE
JBU)KEHUSI, IIEHTPOB U OCEH
CUMMETPHH.

MIPUMEPBIL,
MIOHATHUSA

DopMynHpoBaTh OINpPEICIICHUS
JIBUKECHHUS IIJIOCKOCTH,
napajuieIbHOTO nepeHoca,
MIOBOPOTa, LEHTPAIBHOM U
0CEBOI CHUMMETPHHU.
Jloka3piBaTb UX  CBOIICTBA,
HaxOJIUTh HEIOABUKHbBIE
TOYKH, OC CHMMETPHUH.
Haxomute 1eHTpsl U ocu
CUMMETpPUU MPOCTEUIITNX
buryp.

IIpuMeHATH rapajuIeIbHbII
NEPEHOC U CUMMETPHUIO TIpH
pelieHnn F€OMETPUUECKUX
3a/1a4.

Hcnonb3oBath 1 poBLIE

pecypcel Uil TOCTPOEHUH U
HCCIIEIOBAHU I
npeoOpa3oBaHul MIOCKOCTH U
KOMITO3ULIMH JBHKECHUM.

1. Maremaruxka.
I'eomerpus, 9
knacc, PI'AOY
JIIO «Axanemus
MuHnpocBeneHus
Poccumy

2. lomamnraue
3a/IaHus.
Maremartuka.
DJIEKTPOHHBIN
00pa3zoBaTeIbHBIN
pecype»
Jlomarraue
3a/IaHus.
OcHoBHOE 0011IEE
oOpaszoBaHue.
I'eomerpust», 7-9
kiacc. AO
«3narenbCcTBO
«[IpocBemienue»




3HAKOMUTHLCS C MMpOABJICHUAMUA

CUMMETPUHU B IIpUpPOJE,
YKUBOIIMCH, CKYJBITYpE,
apXUTEKTYype
IToBTOpEHNME, [ToBropenue ocHoBHBIX | CBOOOIHO onepupoBath | 1. MaremaTuka.
o0o0menue, NOHATHH W  METOJOB | moHATHAMHU: (urypa, TOuKa, | ['eomerpus, 9
CHCTEMAaTHU3aLIHs KypcoB 7-9  kiaccos, | mpsiMasi, yroj, MHOTOYTOJIbHUK, | Kiacc, DI'TAOY
3HaHui (12 u) 0000111eHNe U | paBHOOEAPEHHBIH u | A0 «Axanemus
cucTeMaru3anus 3HaHUM | paBHOCTOPOHHUH MuHnpocsenieHus
TPEYTrOJIbHUKH, npsi- | Poccun»
MOYTOJIbHBIN TPEYrOJIbHUK,

MeauaHa,  OuccekTpuca U
BBICOTA TPEYrOJIbLHUKA,
napasuiesorpamm, pomO,
HNPSIMOYT OJIBHHUK, KBajpar,
Tpamnenus; OKPY>KHOCTb,
KacaTeJgbHas; pPAaBEHCTBO W
nogooue ¢buryp, Tpe-
YTOJILHUKOB; TTapajuIeTbHOCTh
u HNEePHEHUKYIIPHOCTb
IPSAMBIX, yroi MEX Ty
HPSMBIMH, CUMMeETpus
OTHOCHTEJIBHO TOYKHU u
NpsSMOW; JJIMHA, PACCTOSHUE,
BEIMYMHA  yrja, IUJIO0IA[b,
Hepumerp. Hcnonb30BaTh
dopmynbl:  mepumerpa  u
IUIOIAJM  MHOTOYT'OJIbHUKOB,
JUIUHBI OKPYKHOCTHU u
wiomaay  kpyra,  00béma
IPSMOYTOJIBHOTO

napaJiesenumnesa.

CBoboaHo OIIepUpOBaThH
HOHATUSAMH:  HPSIMOYTOJIbHAS

CUCTCMaAa KOOpAHWHAT, BCKTOP,
HCIIOJIB30BAaThb 3TU NNOHATHUSA JIJIA
MMPpEACTaBJIICHUA JaHHBIX u
peuiceHusd 3a1a4, B TOM 9YUCJIC U3
Apyrux y‘le6HLIX npeaAMETOB.

PemaTh 3a71aun Ha IOBTOpPEHHE
OCHOBHBIX MIOHSTHH,
WJUTIOCTPALIMIO CBSI3€H MEXK]Y
pa3IMYHBIMU YacTsIMH Kypca.
Br16upats MeTo1 s penieHus

2. Jlomanraue
3a1aHUs.
MaremaTtuka.
ONEeKTPOHHBIH
00pa3oBaTeIbHBIN
pecype»
Jomariaue
3aJaHUs.
OcHoBHOE 001ICce
oOpa3zoBaHue.
I'eometpust», 7-9
knacc. AO
«M3maTeanpcTBO
«IIpocsemienuey




3aga4u.

[IpumensTs II0JIy4YECHHBIE
3HaHUS B CMEKHBIX 00J1aCTSX, B
IIPaKTUKO-OPUEHTUPOBAHHBIX

3agadax

TemaTn4yeckoe NJIaHNpPoOBaHUe Y4eOHOro Kypca «BeposiTHOCTB U cTaTHCTHKA (110
roaam o0y4eHus)

7 kaacc (34 4)
DJIeKTPOHHbIE
Ha3Banue pa3nena
OcHOBHBIE BHBI (ungposrbie)
(TemMbl) (YUCI0 OcHOBHOE coep:KaHue
JesiTeJIbHOCTH 00y4alommxcsi | odpa3oBaTejbHbIe
4acoB)
pecypcbl
IIpencrasienue [IpencraBnenue naHHbIX | OCBanBaThH cnocoOsl | MareMmaruka.
JNAHHBIX (4 1) B BUJIE TaOIUIL, | IPEICTABIICHHS cratuctude- | BeposTHOCTh 51
JUarpaMM. CKMX JaHHBIX W YHCJIOBBIX | CTATUCTHKA, 7
MacCHBOB C ITOMOII[LIO TAa0IUI[ U | KJ1acc, OI'AOY
3amnoiHeHne TaOJIMII,
auarpaMMm ¢ ucnoJsib3oBanueM | JI1O  «Axkanemus
YTEHUE U TOCTPOEHUE
aKTyaJbHBbIX U BaXKHBIX JaHHBIX | MUHIpOCBELIEHNS
CTOJIOMKOBBIX P
eMorpaduueckue aHHble, | Poccun»
(cTosI09aTHIX) " (a pad A ’
MIPOU3BOJCTBO po 15051
KPYT'OBBIX THAarpaMM. P A POAyKIHH,
OOLIECTBEHHbIE W MPUPOJIHBIC
Yrenue rpagukoB SABJCHNS).
peanbHBIX  MPOLIECCOB. U 5
3y4aTb METOJAbl pPabOTHl ¢
N3Bneuenue yi IRt P
TaOJIMYHBIMA U TPaPUICCKUMHU
uHbopmauu u3
NPEACTABICHUSIMU JAHHBIX C
ayarpaMMm U Tabnu,
MOMOILBIO HU(POBBIX PECYPCOB
UCII0JIb30BaHUE u bio PP peeyp
B XO/JI€ MPAaKTUYECKUX paboT
WHTEPIpPETALNS JAHHbIX.
[IpakTuueckas pabora
OnucaresbHas OnucarenpHas OcBauBaTh NMOHATHUA: YUCIOBOM | Maremaruka.
craTucTuka (8 1) CTaTUCTHUKA: cpenHee | maccuB (Habop), Mepa 1IeHTpa, B | BeposiTHOCTH u
apudmernueckoe, TOM yucie CpelHee | CTaTHCTHKA, 7
MeJuaHa, pa3Max, | apudmMeTudeckoe, MeJuaHa, | Kjacc, OI'AOY
HauboJbIIEe U | 4aCcTOTa 3HAYEHUs A0 «Akanemus
HauMEHbIlIee 3HA4YEeHUS, MuHnpocsenieHus
OnuceiBaTh CTaTUCTUYECKHUE
KBapTUJIH, cpenHee Poccun»
JAHHBIE C TMOMOIIBIO CPETHErO
rapMOHHYECKOE, CpeHee
apuQMEeTUYECKOTO W MEIUAHBI.
rapMOHHMYECKOE

YHCJIOBBIX JAHHBIX.

Pemarts 3amaun.

H3yuars cBOWCTBA CpeAHUX, B




[IpakTuyeckas pabora

TOM  YHCIIE C  TOMOIIBIO
U(POBBIX PECypcoB, B XOE

PaKTUYECKUX PadoT.

OcBauBarh TOHATHSA

HanOOJbIIeE W HAUMEHBIIEE
3HAUYEHUs YKCIOBOTO MAaCCHBA,

pa3max, KBapTHJIb.

Pemate 3amaum  Ha  BBIOOp
crocoba omMcaHMsl MacCUBOB B
COOTBETCTBUHU €  NIPUPOAOU
JTAHHBIX U LEJSIMU
UCCJIEIOBaHMS, B TOM 4YHCIE B

XO0/JI€ MPAaKTUYECKOH paboThI

Cuayuaiinas [Ipumepsr  ciydaitHo# | OnMchIBaTh JaHHBIE C TOMONIBIO | MaTtemaTuka.
U3MEHYMBOCTbH (5 1) | USMEHUUBOCTU IIpU | TPYIIIUPOBKHU, cTpouth | BeposTHOCTB u
U3MEpPEHHSX, B MACCOBOM | THCTOTPAMMBI, BBIJIBUTATh | CTATUCTHKA, 7
MPOU3BOJICTBE; MPOCTEUIIINE TUTIOTE3BI. KJ1acc, Or'AOY
TEHJICHIIUU U CITy4ailHbIe IO «Axanemus
AICHI ya OcBauBaTh rpadudeckue A a
KoJieOaHus; MuHnpocsenieHus
MIPEAICTABICHNS] PA3HBIX BHJIOB
TPYNIIMPOBKA  JAHHBIX, oo Poccun»
CIy4yallHOM H3MEHYMBOCTH, B
MIpEACTABICHUE
o TOM  4YHCJIE C  TOMOUIBIO
CIIy4aitHOM W3MEH-
u(pPOBBIX PECYpPCOB, B XOJ€
YUBOCTU C IOMOILBIO .
MIPaKTUYECKON PabOThI
JUarpaMm; YacTOTBI
3HAUYCHUU;
CTaTUCTUYECKas
YCTOWYUBOCTb.
[IpakTnueckas pabora
Beenenne B Teopuio | I'pad, BepmmHa, pedbpo. | OcBauBath mnoHsTHus: Tpad, | Maremaruka.
rpagos (4 4) Crenenb BEpIIMHEI. | BepIMHbl U péOpa rpada, | BepostHOCTh u
Yucio pedep U | CTeNeHb, MyTh B Tpade, Ienu U | CTATUCTHKA, 7
CyMMapHast CTENEeHb | UK, MyTh B rpade, TUIOCKUH | Kiacc, OI'AOY
BEPILHH. rpad, CBSI3HBII rpad, | AIIO  «Axanemus
OPHEHTHUPOBAHHBIN Tpad. MuHnpocBenieHus
Mousitue o  cBssubix | OP p padp p m
Poccun»
rpadax. [Iytu B rpadax. | Pemarp 3agaum  Ha TOUCK
CYMMBI  CTENEHEW  BEPIIMH

Henun m muknel. O0Xon
rpacda (3il1epoB MyTh).
[Toustue 00
OPUEHTUPOBAHHOM

rpade. Pemenne 3anau ¢

MOMOIIIbIO I'padoB

rpacga, Ha Iouck 06xoja rpada,
Ha MOMCK IyTel B rpadax.

Ucnonw3oBate  rpadsl  mpu
pelIeHnH 3a7a4 U3  anreopsl,
TEOMETPHH, TEOpUU
BEPOSITHOCTEH, JPYrux




MPEIMETOB

Jloruka (3 1) YTBepxkacHus u | M3yuate Buael yrBepxkiacHud u | Maremartuka.
BBICKa3bIBAHUA. OT- | BbICKAa3bIBAHUH. OcpauBath | BepositHOCTB u
pULIaHUE YTBEPXKICHUS, | CIIOCOOBI MOCTPOCHUSI YCIOBHBIX | CTATUCTHKA, 7
YCJIIOBHBIE€ YTBEPKJICHUS, | YTBEPKICHUM, JOKa3aTEIbHbIX | KJacc, Or'AOY
oOpaTHBIC W PaBHOCWIIb- | paccyxacHuid, (opmymuposku | A0  «Axamemus
HbIE YTBEPKJICHUS;, | TEOPEM, BhIpaXaronmx | MUHIpOCBEIIEHUs
HE00X0IUMBbIE U | CBOMCTBA M IPU3HAKH, MeTOAbl | Poccum»
JOCTAaTOYHBIE  YCIIOBHS, | MATEMAaTUYECKHUX
CBOWCTBA U MPU3HAKHU. JTI0OKa3aTeNIbCTB
[IpoTuBOMIOIOKHBIE
YTBEPKJICHUS,
JIOKA3aTeIbCTBA oT
MIPOTHBHOTO
BepositHOCTB Cry4yaliHbIi OcBauBaTth nousTus: | Maremaruka.
4acroTra OKCIIEPUMEHT (OTBIT) U | CAy4alHBIN OMBIT M ClydailHoe | BeposTHOCTH 51
CJyYaHOT O CiTyJaitHoe COOBITHE. coObITHE, MAaJIOBEPOATHOE U | CTaTUCTHKA, 7
pITHS (5 4 MPAKTUYECKU OCTOBEpPHOE | KJacc Or'AOY
cod CRY BepositTHocTh M yacToTa p a p >
o COOBITHE. JIIO  «Axanemus
CITy4aifHOTO COOBITHSI.
MuHnpocBenieHus
Ponp manoBeposiTHBIX U Usyqats SHATMOCTH
p N Poccun»
MaJOBEPOSITHBIX ~ COOBITHI B
MIPAaKTUYECKH
. npupoae W oOmecTtBe  Ha
JIOCTOBEPHBIX COOBITUI B
BaXXHBIX MpuMepax (aBapuu,
MPUPOJIE U B 0OIIIECTBE.
HECYAaCTHbIE CJy4yau, 3alluTa
[Ipakriyeckas paboTa | pepconanphoit  uH(GOpPMALHHY,
nepegava JaHHbBIX).
N3yyaTh poJb KIIACCHYECKUX
BEPOSTHOCTHBIX Moelen
(MOHeTa, urpajibHas KOCTb) B
TEOPUU BEPOSITHOCTEH.
Habmonate 1 u3ydars 4acToTy
coObITHI B IIPOCTBIX
SKCIIEPUMEHTaX, B TOM YHCIIE C
MOMOIIBIO ITU(POBHIX PECYPCOB
O060061menne, [IpencraBnenue nanusix. | [loBTOpATH H3y4eHHOE n | Maremaruxka.
KOHTPOJIb (5 1) OnucarenpHas BBICTpanBaTh CUCTEMY 3HAaHUU. | BeposTHOCTH u
CTaTUCTHUKA. CTaTUCTHUKA, 7
Pemats 3a/1a4u Ha
KJacc, OI'AOY
BepostHocTh NpEACTABICHUE U  OINUCAHUE
o JIIO  «Axagemus
CIIy4aifHOTO COOBITHSL. JAHHBIX C MOMOIIBIO U3yYEHHBIX
MuHnpocBenieHus
MHOKECTBA 41 | XapaKTEPHUCTHK, NpPeICTaBIeHNE
Poccum»

uHpOpMALlUM  C  TOMOLUIBIO




IIOJMHOXKECTBA.

DJIEMEHTHI
rpa¢os

TEOpUHU

rpadoB. OOCyXIaTh MPUMEPHI
CIIy9aliHbIX COOBITHIA, MaJIOBE-
POSITHBIX W NPAKTUYCCKH
JIOCTOBEPHBIX CIIy4aiHBIX
COOBITHI, UX POJIA B MIPUPOJIC U

JKH3HHU 4YCJIOBCKA

8 kaacc (34 v)

anreOpsl M TE€OMETpPHUH.
[Iepeuncienue
JJIEMEHTOB MHOJKECTB C

DJIeKTPOHHbIE
Ha3Banue pa3nena
OcHOBHBIE BHBI (ungposwbie)
(TemMbl) (4UCI0 OcHOBHOE coep:KaHue
JesiTeJIbHOCTH 00y4alommXxcsi | odpa3oBaTejbHbIe
4acoB)
pecypcsl
IMoBTopenue kypca | [lpencraBnenve mansbiX | [loBTopsite  u3yyeHHoe U | MaremaTuka.
7 kaacca (3 4) B BuAe TaOmuI] U | BBICTpauBaTh cUCTeMy 3HaHUH. | BepostHOCTh u
JAarpamm. P CTaTUCTHKA, 8
enaTh 3a/1a9u Ha
KJacc, DOI'AOY
OnucarenpHas MPEACTABICHHE W OINHCAHHUE
JIIO  «Axanemust
CTaTUCTHUKA. JTAHHBIX c MTOMOTIIHIO
MuHnpocBeneHus
. WU3YYEHHBIX  XapaKTEpPUCTHK.
Cryqatinas Poccun»
Penrate 3aga4u Ha
W3MEHYUBOCTD.
IIPEACTABICHUE T'PYNIIUPOBaH-
CnydaiiHbie  COOBITHA. | ypix  napHBIX M OMHCAHHE
BeposiTHOCTH 1 4aCTOTHI. CITy4ailHON H3MEHYNBOCTH.
JIEMEHTEI TEOPHH | PerraTs 3aaun Ha
MHOXKECTB.  DIEMEHTHI | onnenerienne YacTOTHI CIIydaii-
Teopun rpagos HBIX COOBITHH, 00CYXKIEHHE
IPUMEPOB CIIy4aiHbIX
COOBITHI, 3a/lauM Ha OMHCAaHUE
MHOXECTB W IpEACTaBICHUE
uHpopMaruu B Buje rpadoB
MHuo:xecTBa (4 4) MHOXxecTBO u | OcBauBarb noHATHsA: | Maremaruka.
MOJMHOKECTBO. [Ipu- | MHOXKECTBO,  MOJAMHOXECTBO, | BeposTHOCTH u
MEpbl  MHOXECTB B | BKIIOYEHHE, II€PECEUYCHHE U | CTAaTUCTHUKA, 8
OKPYXKaroIleM MuUpe. | 00beTMHEHUE MHOECTB, | KJacc, OI'AOY
[Iepeceuenne U | YUCJIOBBIC MHOXkecTBa, | IO  «Akagemus
00BeIMHEHNE MHOKECTB. | YACIOBBIE TPOMEKYTKH. MuHnpocsenieHus
JuarpamMmel Onnepa. Poccun»
Pemate 3amaun ¢ mOMOILIBIO
UucnoBsle  MHOXKECTBA.
dbopmyn BKJIFOUECHMUSI-
[IpuMepsl MHOKECTB U3
MCKITIOUEHUS




MOMOII[BIO
OpraHU30BaHHOTO
nepebopa U
YMHOXCHUSL.

rpasuia
dopmyna
BKJIIOUCHHU S -UCKITFOYEHHUS

BeposiTHOCTH DOnemeHTapHbIe COOBITHA. | OcBanBaTh noHsTUs: | Maremaruka.
CJIYYAHHOI 0 BeposTHOCTH Ciy4aliHBIX | 3JIEMEHTapHOE coOrITHE, | BepositHoCTh u
coObITHS (4 1) COOBITHI. ciay4yailHoe  COOBITME  Kak | CTaTUCTHKA, 8
COBOKYITHOCTb Oyarompu- | Kiacc, Or'AOY
OnbITHI c o
ATCTB ux  osnemeHtapusix | JIT «Axanemus
PaBHOBO3MOKHBIMU yrom P A a
COOBITHI ABHOBO3MO’KHbIE | MUHIIPOCBEIIEHUS
9JIEMEHTAapPHBIMHU > P p m
3JIeMEHTapHbIE COOBITHSL. Poccuny»
COOBITHUSAMH.
N Pemrats 3aaun Ha BeIUKCIIEHUE
CryuaiiHblii BBIOOD. .
BEpPOSITHOCTEH  COOBITHH  TIO
[lpakTuteckas paboTa | gepogrHoCTAM  DIEMEHTAPHBIX
COOBITHI CITYy4aifHOTO OTIBITA.
Pemrate 3aaun Ha BeIUMCIEHUE
BEPOSITHOCTEH  COOBITHN B
ONBITAX C PaBHOBO3MOXHBIMHU
3JIEMEHTAapHBIMU COOBITUSIMHU, B
TOM 4YHCI€ C  IOMOIIBIO
KomnbroTepa. [lpoBoauTtes u
u3ydaThb OIIBITHI c
PaBHOBO3MOKHBIMH
3JIEeMEHTAaPHBIMU COOBITUSIMHU, B
TOM 4YHCIIE C HUCMOJb30BaHHEM
MOHET, WIPAJIbHBIX KOCTEH U
Jpyrux Mojelied B XOJe
MPAKTHYECKON pabOoThI
OnucaresbHas N3mepenue paccenBanusi | OcBauBathb NoHATHSA: | Maremaruka.
CTATHCTHKA. YHUCJIOBOIO MaccuBa. | IUCIepCUs U CTaHJApTHOE OT- | BeposTHOCTH u
PacceuBanue Jucnepcuss ¥ cTaHzapT- | KJIIOHEHHE, HCIOJb30BaTh 3TH | CTATUCTHKA, 8
JAHHBIX (5 1) HOE OTKJIOHEHME | XapaKTEPUCTUKH I OIIMCAHUs | Kiacc, OIr'AOY
YHUCJIOBOTO Habopa. | paccerBaHUsl TaHHBIX. HAIIO  «Axagemus
CBoiicTBa aucnepcuu M MuHnpocsenieHus
A P BoigBurare  rumore3sl 00 p B
CTaHJapTHOTO Poccuny»
OTCYTCTBUM  WJIM  HaJU4HUH
OTKJIOHEHHUSI.
CBSI3U o JarpaMMam
Juarpammel pacceuBaHusl.
acCeuBaHMs B Ha-
P JBYX Crpouth JUarpaMMbl
ONMOaeMBIX  BEJIMYUH.
3 pacceuBaHusl MO HMEIOIIUMCS
Jlunelinas  cBs3p  Ha

AuarpaMmme pacCCruBaHUs.

JaHHBIM, B TOM YHCIE C
MOMOIIBIO U (POBBIX PECYPCOB




[IpakTuyeckas pabora

BBenenue B Teopuio | [lepeso. HepeBo | OcBauBarh MOHATUS: JepeBO | Maremaruka.
rpagos (3 ) CIIy4aifHOTO 9KC- | Kak rpad Oe3 nukia, Bucs4as | BeposTHOCTD u
nepuMmenrta.  CBoiicTBa | BepiuuHa (JIUCT), BETBb JIEpPEBA, | CTATUCTHUKA, 8
JIEPEBHEB: nyrb B JepeBe, JAuameTp | Kiacc, Or'AOY
€IMHCTBEHHOCTh  IIyTH, | I€peBa. IO «Axanemus
CBSI3b  MEXKAY UHCIOM . . | MunnpocseuieHus
N H3yuate cBolicTBa JAepesa:
BEPILHH U YUCIIOM pEOEp. .. | Poccumn»
CYLIECTBOBaHUE BHUCSTYCH
[TonsiTue o0  MIOCKHMX
BEPIIUHBI, €MHCTBEHHOCTh
rpadax. Pemenue 3anau ¢
nyTH MEX Ty TIBYMSI
MTOMOIIBIO JIEPEBHEB
BEpIIUHAMHU, CBSI3b  MEXKIY
YUCJIOM BEPIIMH M YHUCIOM
péoep.
Pematr, 3amaun Ha IOWCK U
MepeyrcIeHne yTeil B AepeBe,
OTpeJeNieHne 4YKclia BepILUH
wi pédep B JepeBe, CBOMCTBA
IUIOCKUX TpadoB
Jloruka (2 1) Jlornueckue coro3sl «M» | M3ydaTe MeTonbl U CTPYKTYpy | Maremaruka.
u «AJIN». Ca3p MeXAYy | MATEMaTUYECKHUX BepositHoCcTh u
JIOTUYECKUMH COI03aMH U | YTBEPKJIEHUH,  COAepiKallluX | CTaTHCTHKA, 8
ornepanusMu HaJ | JJorudeckue coro3pl. OcBamBaTh | Kjacc, OI'AOY
MHO>KECTBAMHU. ucnoas3oBanue  Jorumueckux | IO  «Axamemus
Hcnonb3oBanue COI030B  MpU  MNOCTPOCHUHU | MUHIPOCBEUICHUS
JOTUYECKHX COI030B B | CUCTEM M COBOKymHocTeil | Poccum»
anredpe YpaBHEHUH M HEPaBEHCTBO OT
MPOTUBHOTO
Onepanun Hajx | Cnyuaiinbie coObITHs Kak | OcBauBaTh MOHATHS: B3aMMHO | MaTemaTHKa.
CayqYaiiHBIMH MHOECTBA MPOTUBOMIONOXKHBIE COOBITUSA, | BeposiTHOCTB u
COOBITHSIMH. JJIEMEHTAPHBIX COOBITUH. | omepalui HaJ  COOBITUSIMH, | CTATHCTHKA, 8
Ciaoxenue o0beMHEHHE M TepeceueHue | Kiacc, OIr'AOY
. [IpoTuBOMONIOKHBIE 3
BeposiTHOCTEH (3 4) coObituii,  coBmectHoie U | AIIO «Akanemus
coObITus. Onepanuu HaJ
HECOBMECTHBIE COOBITHSI. MuHnpocBemeHus
coObrTusiMu.  Dopmyrna
. Poccum»
CJI0KEHUs BepoATHOocTeN | M3ydaTh TEOPEMBI 0
BEPOSITHOCTH 00beMHEHUS
IBYX  cOObITHH  ((popmysbl
CJIOKEHUS BEPOSITHOCTEN).

Pemate 3agaum, B TOM 4HCIIE
TEKCTOBBIC, Ha BBIUHCICHHE
BEPOSITHOCTEW OObEIUHEHUS U
nepecedeHus  COOBITHI ¢
MIOMOIIBI0 YHCIIOBOW MPSMOM,




quarpamm Dumepa

YcaoBHas [IpaBusio  ymHokenust | OcBauBaTh MOHATHSA: TpaBuio | MaTemaTuka.
BE€POATHOCTD, BEPOSATHOCTEM. YMHOXEHUSA BEpOSTHOCTEH, | BeposTHOCTB u
MHOKEHHU CJIIOBHAs BEPOSITHOCTh, | CTATUCTUKA 8
YMHOKEHHE VYcnoBHasi BEpOATHOCTD. Y p ’ >
BEpPOSITHOCTEIA, HE3aBUCHUMBIE COOBITHS, IEPEBO | KIIace, DOI'AOY
HEe3aBHCHMbIE Ipencranenne CIy4aliHOTO OIBITA. A0  «Axkanemus
COOBLITHS CIYy9anHoTO  SKCICPH- P MuHnpocseneHms
eniaTh 3a/1auu Ha
MEHTa B BUJIC JIEpEBa. B Poccu»
Sy OIPEIEIEHUE U CBOWCTBA HE3a-
HesaBucumbie COOBITUS | pyionMbIX cOOBITHIL
Pemate 3amaum Ha TIOMCK
BEPOSITHOCTEM € HCIOJb-
30BaHUEM JIEpeBa CIIy4alHOTO
OTIBITA
O06001menne, PaccenBanue pnanneix B | [loBTOpsATP  M3ydueHHOe W | Maremaruka.
KOHTPOJIb (5 ) YUCIIOBBIX MacCHBax. | BEICTpanBaTh CUCTEMY 3HaHUU. | BeposTHOCTH u
Onepanuu Hajg MHOXKeE- P CTaTUCTHKA, 8
enaTh 3a/1a9un Ha
CTBAMH U COOBITHSIMH. KJjacc, OI'AOY
MPE/CTABICHHE U OINHCAaHHUE
JIIO  «Axanemust
BepostHoCTh JTAHHBIX c MTOMOILBIO
o MuHnpocBenieHus
CIIy4allHOTO  COOBITHUS. | U3yUYEHHBIX XapaKTEPUCTHK.
Poccun»
CroxxeHue u yMHOKEHUE
b Penrate 3aga4u C
BEPOSATHOCTEM.
npuMeHeHueM rpados.
HepeBbsi W  TIIOCKHE
Penrate 3aga4u Ha
rpadsl
HAaXOKJIEHUE BEPOSITHOCTH CIIy-
YalHOTO COOBITUSA 1o
BEPOSITHOCTSIM  3JIEMEHTaPHBIX
COOBITHH.
Penrate 3aga4u Ha
HaXOX/JICHUE BEpPOSITHOCTEMN
O0BEAMHEHUS U TePEeCceUCHHS
coOBITHI, B TOM  4YHCIIE
HE3aBUCUMBIX, c
UCIIOJIb30BaHUEM I'paQUUECKUX
IIPEACTABICHUI
9 kaacc (34 4)
DJIeKTPOHHBbIE
Ha3zBanue pa3gena
OcHOBHBIE BH/IbBI (uu¢posbie)
(Tembl) (YuCJI0 OcHoBHOe coep:xaHue
JAesiTeJIbHOCTH 00y4aommxcsi | o0pa3oBaTesbHbIe

4acoB)

pecypcbl




IMoBTopenue kypca | IlpencraBnenue nanssix. | [loBropsite  m3yueHHoe U | Marematuka.
8 ki1acca (3 v) OnucarenpHas BBICTPauBaTh CUCTEMY 3HaHUU. | BeposTHOCTH u
CTaTHUCTHKA. J— sanaun fa | CTATHCTHKA, 9
Onepanuun HaJl | IPEACTABICHUE U ONKMCAHUE Kiace, PTAOY
COOBITHSIMH. JTAaHHBIX. ANO  «Axanemms
MunnpocBeneHus
HezaBucumoctsn Pemrats 3aJ1a4n Ha | Pocenmy
COOBITHI. HaxO0XJCHUE BEPOSATHOCTEMN
Tlepessst W mIOCKHE 06LeILHIieHH51 U TIepeceueHus
rpad COOBITUH, B TOM  YHCIE
HE3aBHCHMBIX c
MCII0JIb30BAaHUEM I'papUUECKUX
NPEACTABICHU W JepeBa
CIIy4aiiHOTO OTIbITa
JIeMeHThbI Kombunartopuoe OcBauBaTth noustus: | MaremaTuka.
KOMOMHaATOpPUKHU (6 | mpaBuiIo YMHOKEHUs. | KOMOMHATOpHOE TMpaBmwiio yM- | BeposiTHOCTB u
4) [IepecTtanoBKM U | HOXKEHU, YIOPSIAOYECHHAs | CTATUCTUKA, 9
(akropuar. Uucno | mapa,  Tpoiika  OOBEKTOB, | Kiacc, OI'AOY
COYETAHUI U | IEPECTAaHOBKA, ¢dakropuan | ATIO  «Akanemus
TpeyronpHuk [lackamd. | uncna,  coderanme — 4ucio | MUHIpocCBeleHus
CaolicTBa YHUCEeI | COUYETaHUH, TpeyrojabHuk | Poccumny»
COYETaHUM. bunom | ITackans.
Herorona.
Penrate 3aga4u Ha
Pemenne 3a1a4 C | mepevnciiecHne  KOMOHWHAITUH,
UCII0JIb30BAHUEM KOJIMYECTBA JJIEMEHTAaPHBIX
KOMOUHATOPUKH coObITHUH, HaXO0XJICHUE
BEPOSITHOCTEH  COOBITUH  C
IIPUMEHEHHEM KOMOMHa-
TOPUKM, B TOM 4HCIE C
UCIIOJIb30BAHUEM  TPEYroJib-
Huka [lackans.
Pemats 3a1aun Ha IpMEHEHNE
yuciaa codeTaHuil B anredpe
(cokpaléHHOE  YMHOJKEHHE,
6unom HrroToHa)
I'eomeTpuueckas I'eomerpuueckas OcBauBatb nouarue | Maremaruka.
BEPOSITHOCTB (3 4) | BEPOSATHOCTE. Crny- | reoMeTpUUeCKON BEpOSATHOCTH. | BeposTHOCTB "
YaiiHbIi BHIOOp TOUKM M3 | PemaTh 3a7aun Ha HAXOK/JIEHHUE | CTATUCTHKA, 9
¢Gurypel Ha IUIOCKOCTH, | BEpOSITHOCTEHl B ONbBITaX, | Kiacc, OI'AOY
U3 OTpe3Ka, W3 Jyrd | npeactaBUMbIX Kak  BbiOop | ATIO  «Axkanemus
OKPY>KHOCTHU TOYEK U3 (PUTyphI Ha TUIOCKOCTH | MUHIPOCBELIEHHS
(MHOTOYTOJIbHUKA, Kpyra), u3 | Poccum»

OTpPE3Ka UK AyIr'" OKPYKHOCTHU,




U3 YUCIIOBOTO MPOMEXKYTKA.

HcnbiTanus Ucnbitanus. VYcnex wu | OcBauBathb noHsATus: | Maremaruka.
Bepnyaiau (6 1) Heyzaya. Cepus | ucnbiTanue, aieMeHTapHoe | BeposTHOCTh 51
UCIIBITAHUN JI0 TIEPBOTO | COOBITHE B UCIBITAHUH (YCIIEX | CTATUCTHKA, 9
ycnexa. U HeyJaya), cepusl UCIBITaHUH, | Kilacc, OI'AOY
. | Hactymienue mnepBoro ycmexa | IO  «Axanemus
Cepus UCIIBITAaHUI i p Y A .
HEyJauH), Cepus HCHbITaHUKA | MUHIPOCBELIECHUS
bepnymn. BepostHocTn (neypatm), - cep p i
. bepnyinu. Poccum»
coObITH B cepuu
ncnbITaHuK bepHyn. Pemrars 3a7a4u Ha
N HAaXOJICHUE BEPOATHOCTEN CO-
Cnyuvaiinblii  BbIOOp U3
ObITUI B CEpUU UCHBITAHUH /10
KOHEYHOTI'O0 MHOXECTBA
IIEPBOTO ycCIexa.
Pemmrats 3aJ1aun Ha
HAXOXKJICHUE BEPOSTHOCTEN
COOBITHII B CepUM HCHBITAHUN
bepHymnu, B TOM u4Hncine cC
MTOMOIIIBIO U (PPOBBIX peCypcoB
Cayuaiinas Cnyvaiinas BenmnunHa U | OcBanBaTth noHatus: | Marematuka.
BeJUYuHA (3 4) pacnpeneneHue ciaydailHasi BEJIMYMHA, 3Hade- | BeposTHOCTH u
BEPOSITHOCTEH. HUE CJIy4allHOM BEJIIMYMHBI, | CTATUCTUKA, 9
N pacnpeneneHne BepoATHOCTER. | Kiacc, OI'AOY
[Ipumepsr  cayyaliHBIX
JAIIO  «Axanemus
BEJINYMH. Baxuble | U3yyath, B TOM 4HCIE C
MuHnpocBeneHus
pacnpeneneHus — 4YUCio | IOMOUIBIO 1 POBBIX
Poccun»
MOIBITOK B CEpHUH | PECYPCOB, u o0cyxaaTh
UCIIBITAHUM IO TEPBOrO | MIPpUMEPbl  JUCKPETHBIX U
ycrexa U YHCIIO YCIIEXOB | HEMPEPhIBHBIX CIIy4aiHbIX
B CEpUU  HCHBITAHUH | BeIMYUH (B TOM YHCIIE POCT U
bepnymim (reome- | Bec 4ellOBEKa, YHCIEHHOCTb
TPUYECKOE U | HaceJeHusl, CTOUMOCTb TOBAPOB
OMHOMHUABHOE pacrmpe- | ¥ YCIYT), CIy4aiiHbIX BETUYHH,
JIeTIeHNs ) CBSI3aHHBIX C  W3YYECHHBIMU
CIy4ailHbIMU ONBITAMHU
Yucnosbie Maremarnueckoe OcBauBatb NoHATHS: | Maremaruka.
XapaKTepPUCTUKH OKMJAHWE  CIIy4allHOHM | MaTeMaTH4YecKoe  okujaaHue | BepostHocTh "
CJAy4YanHBIX BeIMYUHBbL. DPU3HUYECKUH | CIy4aiiHON BEJIMYMHBI, | CTATUCTHKA, 9
BeJIH4HH (6 9) CMBICJI MATEMaTUYECKOrO | JUCIIEPCUS. U CTaHJApPTHOE | KJlacce, OI'AOY
OKMJIaHUS. OTKJIOHEHHE cinyvaitHoit | AIIO0  «Akanemus
BEJINYUHBI. MunnpocseeHus
ITpumepsl
Poccun»
HCII0JIb30BAHUS Pemiats 3a1aun Ha BeIUKCIEHUE
MaTeMaTH4ECKOIro MaTEMaTHYECKOTO OXKUIAHUS U
0’KUJIaHUSI. JUCTIEpCUU JUCKPETHOMN




Hucnepcus u
CTaHJAPTHOE  OTKJIOHE-
HHUE CIIy4aiiHOM

BCIIMYUHBEI.

CaolicTBa
MaTeMaTHYEeCKOTO
OXUJAHUS U JUCIEPCUU.
Maremarudeckoe
OXKUJAHUE U JIUCIIEPCHS

CIy4allHOM  BEJIIMYMHBI IO
3a/laHHOMY paclpe/ieieHUI0, B
TOM YHCJE 3a7a4, CBSI3aHHBIX

CO CTPAaxOBAHUCM U JIOTCPCAMMU.

3HaAKOMUTHCSA c
MaTEMaTUYECKUM  O0>KHMJIaHUEM
U JUCIEPCUEN  HEKOTOPBIX
pacnpeneneHuii, B TOM YHUCIE

pacnpenenenus CIy4aitHOU

M3y4YEHHBIX BEJIMYUHBI «UUCJIO YCIIEXOB» B
pacrpeaeneHni cepuM UCHbITaHuN beprymm
3akoH ooabmmx | HepaBeHcTBo M3yuate wacToTy coObITUS B | Maremarwuka.
yuce (3 4) YeOsI1eBa. 3aKoH | MOBTOPAIOIIMXCS  ClydalHbIX | BeposTHOCTD 51
OOJIBIINX YHCEIL. OIbBITax KakK CITy4yalHYIO | CTAaTUCTHKA, 9
BEJIMUMHY. KJ1acc, OI'AOY
Maremaruueckue
JIIO  «Axanemust
OCHOBaHUSI  M3MEPEHHS | 3HAKOMUTHCS 3aKOHOM
. MuHnpocBenieHus
BEpPOSATHOCTEH. OOJIBIIMX YHCE]I KakK Mare-
Poccrumy
MaTHYECKAM BBIpKCHHUE
Ponp v 3nauenue 3akoHa . .
CTaTUCTUYECKON YCTOMYMBOCTH
OOJIBIIMX YHCET B HAyKE, B
YaCTOT U CPETHUX 3HAYECHUU.
B IIPUPOJI€ U OOIIECTBE, B
TOM quciie B | Pemars 3amaun Ha u3mepeHue
COIIMOJIOTMYECKUX BEPOSITHOCTE C  TOMOIIBIO
o0OcinenoBaHugX W B | 4acCTOT.
HU3MEPEHUSIX
OOcyxmaTe  poJib  3aKOHa
OompmIMX yucen B 000-
CHOBAaHMHM YaCTOTHOTO METOHa
M3MEpPEHUsS] BEpPOATHOCTEH, B
MIPUPOJIE U B 0OIIECTBE
BepostHocTn [ToBTOpATH HU3yYEHHOE u | Maremartuka.
CITy4allHbIX COOBITHIA. BBICTPAaMBaTh CUCTEMY 3HaHUU. | BeposTHOCTH u
CTaTHCTHKA, 9
DJIEMEHTHI Pemarts 3aJaun Ha
N KJacc, OI'AOY
KOMOWHATOPHKH. HaxO0JICHUE BEPOSITHOCTEH B
JAIIO  «Axanmemus
Cepus ensrranmi | CEPHIX HE3aBHUCHUMBIX
P . MuHnpocBenieHus
Bepuvium.  Covaaiinsie | ACTPITAHHN, B TOM dHCTe C
PHYILIH. yq Poccum»
ITOMOIIIBIO KOMOHHATOPHBIX
BEJIMYHHEI u
¢daktoB u ¢opmyn. Pemars
pacnpeeneHusl.
3aJaun Ha oIpeacIcHIe
YucaoBble Hv pea .
. | CBOHCTB pacnpeneneHun,
XapaKTEPUCTUKU CITy4yai-
HaxXOXXIEHUE MaTeMaTHUYECKUX
HBIX BEJIWYMH. 3aKOH

OOJIBILINX YUCET

OXXUJAaHUN "u
M3YUYEHHBIX PaCIpPEAECICHUN.

JUCTIIEPCUI

OO6cyxnarb  poiib  3aKOHa




OOJIBIIMX YHCET B HAayKe, B
NpPUPOJE U B O0IIECTBE

YuebHo-MeTOANYECKOE 00ecniedeHHe 00pa30BaTeIbHOIO IpoLecca
O0s3aTeIbHBbIE MaTePHAJIBI VI YYeHHKA

1. Marematuka. Anrebpa: 7 kiacc: yriyOneHHbId ypoBenb: yaeOHuk/ 0. H. Makaperues, H. T
Munarok, K. 1. Hemko u npyrue; noxg pex. C. A. TenskoBckoro. — AO «M3aaTtenbcTBO
«IIpocsemenne»

2. Marematuka. Anredpa: 8 kimacc: yriayOneHHbIH ypoBeHb: yueOnnk/ FO. H. Makaperues, H. T
Munmiok, K. 1. Hemkos u apyrue; non pen. C. A. TensikoBckoro. — AO «/3aaTtenbcTBO
«IIpocsemenue

3. Maremaruka. Anrebpa: 9 kiacc: yrinyoneHHbii ypoBenb: yueOnuk/ FO. H. Makaperues, H. T
Munmiok, K. 1. Hemko u npyrue; nox pex. C. A. TenskoBckoro. — AO «M3aaTtenbcTBO
«IIpocsemenue

4. Marematuka. ['eomerpust: 7-9¢ xmaccel: yueonuk/ JI. C. Aranacsan, B. @. byry3os, C. b.
Kanomues u npyrue. — AO «M3narensctBo «IIpocsenienue

5. Maremaruka. BeposiTHOCTB 1 cTaTuCcTHKA: 7 — 9¢ Kiacchl: yueOHuK B 2 yactax/ Y. P. Boicouxwuii,
. B. Awmenko; nox pea. U. B. Amenko. — AO «3gatensctBo «IIpocBemenue»

udposbie odpazoBaresbHbIe pecypcesl U pecypebl ceti HHTEPHET

JJIeKTPOHHBbIE 00pa30BaTe/ibHbIE PeCypPChl

1. Maremaruka. Anredpa, 7 kinacc, PI'AOY AI10 «Axanemust Munnpocsemenust Poccumy
2. Marematuka. Anredpa, 8 kimacc, PI'AOY JI10 «Akagemuss MunmnpocsemieHus: Poccumny
3. Maremaruka. Anredpa, 9 kinacc, ®I'AOY AI10 «Axanemuss Munnpocsemenust Poccumny»

4. Marematuka. BeposiTHOCTh M cTraTucTuka, 7 kiacc, ®I'AOY [AI10O «Axanemus
Munnpocsenienus: Poccuny»

5. Maremaruka. BepositHOCTb U cTatuctuka, 8 kiace, ®I'AOY HAI1O «Akanemus
Munnpocemenust Poccum»

6. MaTtemartuka. BepostHOoCTb U cTatucTuka, 9 kinacc, DI'AOY HAI1O «Akanemust
Munnpocemenust Poccum»

7. Maremaruka. ['eomerpus, 7 knace, DI'AOY IO «Akanemuss Munnpocsemienus: Poccumy
8. Maremaruxka. I'eomerpus, 8 xinacc, PI'AOY 110 «Axkanemus Munnpocsenienus Poccun»
9. Maremaruxka. ['eomerpus, 9 knace, DI'AOY IO «Akanemus Munnpocsemienus: Poccum

10. Jlomamnue 3a1anus. Matematuka. DIeKTpOHHbIN 00pa3oBaTenbHbIi pecype» Jlomaiinue
3aganusa. OcHOBHOeE of1ee oOpazoBanue. Anredpa», 7-9 kiacc. AO «/31aTenbeTBo
«IIpocBemenne»

11. lomamnue 3a1anus. Matematuka. DIeKTpOHHbIN 00pa3oBaTenbHbli pecype» Jlomaiinue
3aganusa. OcHoBHOE o01iee oOpa3zoBanue. ['eomerpusi», 7-9 knacc. AO «M3aarenseTBo
«IIpocsemienue»



O¢unuanbHbie CAUTBI

1. OdunmaneubIil calltT MuHHCcTEepCcTBa 00pazoBanus U Hayku Poccuiickoit denepanyn -
http://www.mon.gov.ru;

2. ®depepanbhsbiii nopran "Poccuiickoe oopazosanue” - http://www.edu.ru;
3. http://fipi.ru «®@enepanbHBIN HHCTHTYT MEAArOTHYECKUX U3MEPEHUI
Lingposbie 00pa3oBaTeIbHbIE pecypchbl

1.ndopmanmonnas cucrema "EnuHoe 0kHO focTymna K 00pa3oBaTesibHBIM pecypcam’ -
http://window.edu.ru;

2. Eaunas xosutekius 1udpoBbix 00pasoBaTenbHbIX pecypcoB -http://school-collection.edu.ru;
3. denepanbHbIii eHTp HHOOPMAIIHOHHO-00pa3oBaTeabHBIX pecypcos -http://fcior.edu.ru.
4. DNeKTpOHHBINA apXUB HAYIHO — MOMYJSPHBIX KypHAIOB http://library.controlchaostech.com/bel/

5. CIucoK calToB, pEKOMEHIOBAHHBIX JIJISl MCIIOJIH30BAHUS 00YJAIONUMHUCS U TPETIoAaBaTe s IMU
JUISl TOCTYIA K BBICOKOKadyeCTBEHHbIM JOP

http://www.mon.gov.ru/ - MunuctepcTBo 00pa3oBanus u Hayku Poccuiickoit deneparyn
http://www.uznai-prezidenta.ru/ - lerckuii caiit [Ipe3unenra Poccuiickoit ®enepanuun
http://www.ege.edu.ru/ - TTopran nadopmarroHHo# moaaepxkku EI'D
http://www.eidos.ru/olymp/ - Beepoccuiickue AMCTaHIIMOHHBIE SBPUCTHYECKUE OJTMMITHA/IBI
http://www.rosolymp.ru Beepoccuiickast ouMmnuaa MKoJI-HHKOB

http://www.en.edu.ru - EcrecTBeHHOHay4YHBII 00pa30BaTEIbHBIN OPTA

http://ege.edu.ru- TlopTan nHGOPMAIIMOHHOM TOAICPKKH EMUHOTO rOCy1apCTBEHHOTO YK3aMEHa
http://www.school.edu.ru - Poccuiickuii 0011c00pa3oBareIbHbIi MOpTa
http://vschool.km.ru - Bupryansnas mkona Kupumia u Medoaus
www.school-collection.ru - Exqunas kosieknus nudpoBbiX 00pa3oBaTe/ibHBIX PECYPCOB
http://www.edu.ru - ®enepanbusbiii moprain «Poccuiickoe 00pa3oBaHue

http://school-collection.edu.ru/collection/matematika/ — maTepuaisl mo matrematrke B Equnoit
KOJUIEKIIMHU IU(PPOBBIX 00Pa30BaTEIBHBIX PECYPCOB

http://www.uztest.ru — EI'D (OI'D) o MareMaTHKe: MOArOTOBKA K TECTUPOBAHHIO

http://www.maht-on-line.com — 3annmarenbHas MaTeMaTHKa — IMIKOJILHUKAM (OJIMMITHA/IBI, HTPBI,
KOHKYPCBI TI0 MaTEMAaTHKE)

http://www.mathkang.ru — mexyHapoiHbIi MaTeMaTH4Yeckuii KOHKYpc «KeHrypy»

http://http://ege2011.mi00.ru — MoCKOBCKHiT HHCTUTYT OTKPBITOTO 00pa30BaHUs, CUCTEMA
Cratl'pan
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