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PaGouas nporpamma ydyeOHoro npeamera «MaremaTuka (ajaredpa, reomeTpusi)»
(0a30BbIi YPOBEHB)
7-9 knaccel

IMosicHuTeIbHAS 3aNIMCKA

PabGouas mporpamma yueGHOTO mpeamera «Maremaruka (anreOpa, reoMeTpus)» paszpadboTaHa C
yuérom IlpumepHOil oCHOBHON 00pa3zoBaTENbHON HPOrpaMMbl OCHOBHOIO 00IIEero oOpa3oBaHUs Ha
OCHOBE:

— (bemepaIbHOTO TOCYIaPCTBEHHOTO 00Pa30BaTEIHLHOTO CTaHAApTa OCHOBHOTO OOIIEro 00pa3oBaHus;
— pabouelt mporpaMMbl BOCTIUTaHUS;
— aBTOPCKOM MporpamMmbl [0 MateMaTtuke uid 7-9 kinaccoB A.I'. Mepansika.

Peanuzanus paGouel mporpaMMbl HampajieHa Ha 00ecleYeHHE IUIaHUPYEMBIX PE3yJIbTaTOB IO
JIOCTIDKEHUIO  OOydYalONIMMHCS — IUIAHUPYEMBIX — pEe3yJAbTaTOB,  YCTAHOBICHHBIX  (heepaTbHBIM
roCyJapCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM OCHOBHOTO obOmiero oOpasoBanus 2010 roma, u
3aJI0KEHHBIX B 00pa3oBaTEIbHOM TMporpamMme OCHOBHOro ooOmero o6pazoBanus MBOY COII Nel3
r. benropona. O6y4yenue npeaMeTy mpearnoaracT UCIoIb30BaHNEe YUeOHUKOB:

— AunreOpa: 7 knacc : yueOHUK IS ydamuxcsi 00meo0pa3zoBaTenbHbIX yupexaeauit / A.I'. Mep3msik,
B.b. Ilonouckuit, M.C. Slkup— M.: Benrana-I'pad, 2014 rox u nocienyromue rojipl U31aHus.

— AunreOpa: 8 knacc : yueOHUK IS ydamuxcsi 00meo0pa3oBaTenbHbIX yupexaeHuii / A.I'. Mep3msik,
B.b. Ilonouckuii, M.C. Slkup— M.: Benrana-I'pad, 2014 rox u nocnenyromue rojapl U3gaHUsL.

— AunreOpa: 9 knacc : yueOHUK IS ydamuxcsi 00meo0pa3oBaTenbHbIX yupexaeHuii / A.I'. Mep3msik,
B.b. Ilonouckuii, M.C. Slkup— M.: Benrana-I'pad, 2014 rox u nocnenyromue rojapl U3gaHUsL.

— T'eomerpus 7 kiacc : ydeOHMK AJIs ydauuxcs o0meo0pa3oBarenbHbIX yupexaeHui / A.I'. Mep3isk,
B.b. Ilonouckuii, M.C. Slkup— M.: Benrana-I'pad, 2014 rox u nocienyromue rojapl U3gaHUsL.

— T'eomerpus 8 kiacc : yueOHMK AJis ydauuxcs o0mieo0pa3oBarenbHbIX yupexaeHui / A.I'. Mep3isk,
B.b. Ilonouckuii, M.C. Slkup— M.: Benrana-I'pad, 2014 rox u nocnenyromue rojapl U3gaHUsL.

— T'eomerpus 9 kiacc : yueOHMK AJIs ydauuxcs o0mieo0pa3oBarenbHbIX yupexaeHui / A.I'. Mep3isk,
B.b. Ilonouckuii, M.C. Slkup— M.: Benrana-I'pad, 2014 rox u nocnenyromue rojapl U3gaHUsL.

[Ipeamer «Matemaruka (anrebpa, reoMeTpusi)» OTHECEH K MpeAMETHOM obmactu «MareMaTuka u
nH(popmaTuka» 1 u3ydaercs B 7-9 kiaccax.

VY4eOHblii m1aH 00pa30BaTEIHHOM MPOTPaMMBbI OCHOBHOTO 00IIIero 00pa30oBaHUs B COOTBETCTBUU C
tpeboBanusmMu PI'OC ocHoBHOro obmero obpazoBanus MBOY COILI Nel3 mnpenycmarpuBaeT
00s13aTeIbHOE M3yYeHHE MpEeJIMETa Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs B 00bEME 5 4acoB B
Hezeno (3 Jyaca Ha OCBOEHME Kypca anreOpsl, 2 yaca — Ha OCBO€HHE Kypca reomerpun). O0miee 4ucio
yueOHBIX 4acoB 3a TpH rojaa ooyuenus cocrasisger 510, u3 Hux B 7 kiacce —170 (5 yacoB B Henento), B 8
kiacce — 170 (5 gacoB B Hezento), B 9 kinacce — 170 (5 yacoB B HEEINIO).

[To cpaBHEHHWIO C aBTOPCKOW MPOTPaMMON yMEHBIICHO KOJIMYECTBO YAcOB, TaK KaK aBTOPCKas
mporpaMMa paccumtana Ha 35 He/elb, a mo yueOHomy 1uiany 34y4eOHbIX HEICTH.



Ili1anupyemble pe3yJbTAThI 0CBOCHUS
yueOHOro npeamera «MaremaTuka (ajredpa, reoMmeTpus)»

W3yuenune npeamera «Marematuka (anrebpa, reoMeTpHsi)» HalelIeHO Ha (pOopMHpOBaHHE Y
YUYAIIUXCSl TUIHOCTHBIX, METANPEIMETHBIX M MPEAMETHBIX PE3YJIbTaTOB OOYYCHHS, COOTBETCTBYIOIINX
TpebOBaHUAM (ellepalbHOTO TOCYIapCTBEHHOTO 00pa30BaTeNbHOIO CTAHJApTa OCHOBHOTO OOIIEro
o0pazoBaHwUsI.

JInuHOCTHBIE pe3yJbTaThl:

— BBOCIIUTaHWE POCCUUCKOW Tpa)kIaHCKOW HAECHTHYHOCTH: TMATPHOTH3MA, yBaXKeHHs K OTeuecTBy,
OCO3HAHMS BKJIa/Ia OTEYECTBEHHBIX YUCHBIX B PA3BUTHE MUPOBOW HAYKH;

— OOTBETCTBEHHOE OTHOIICHHE K YUECHHIO, TOTOBHOCTh M CLIOCOOHOCTH O0YJAIONINXCSl K CAMOPA3BUTHIO
¥ caM000pa30BaHHUIO HA OCHOBE MOTHBAIIMHU K OOYUEHHIO U ITO3HAHUIO;

— OCO3HAHHBIH BBIOOP U MOCTPOECHUE JANbHENUIIEH HHIMBUyaIbHOU TpaeKTOpUU 00pa3oBaHusl Ha Oa3e
OPUEHTUPOBKH B Mupe npodeccuii u mpodhecCHOHANBHBIX MPEANOYTEHHA C yYETOM YCTOWYHBBIX
MO3HABATEIBHBIX MHTEPECOB, a TAKK€ HAa OCHOBE (OPMHUPOBAHHUS YBAKUTEIHHOTO OTHOUICHHS K
TPYAY, Pa3BUTHE OTBITA YUACTHS B COLMATBHO 3HAYMMOM TPYIIC;

— yYMEHHE KOHTPOJIUPOBATH MPOIIECC U PE3YIbTAT yUEOHOH U MAaTEMAaTHIECKOM NesITeIbHOCTH;

— KPUTHYHOCTH MBINUICHUS, THUIIMATHBA, HAXOJYNBOCTh, aKTUBHOCTH MIPH PEIICHUN MaTeMaTHYECKIX
3ajad.

MetanpeaMeTHbie pe3y/ibTaThl:

— YMEHHUE CaMOCTOSITEJIbHO ONPENEINIATh LEIU CBOEr0 00y4eHHUs, CTaBUTh U (POPMYIUPOBATh Ui ceOs
HOBBIE 33J1a4M B yu€0e, pa3BUBaTh MOTUBbI U HHTEPECHI CBOEH MO3HABATEIBHOM JEATEIbHOCTH;

— YMEHHE COOTHOCHTH CBOM JEWUCTBUS C IUIAHUPYEMBIMH pE3YJIbTATAMH, OCYHIECTBIATH KOHTPOJIb
CBOEH JIeATENIbHOCTU B IpoOLlecCe AOCTHKEHHSI pe3yJbTaTa, ONpPENeNsiTh CIOCOObl IEHCTBUI B
pamMKax IpeUIoKEHHBIX YCIOBUM U TpeOOBAHUMN, KOPPEKTUPOBATh CBOM JACUCTBUSI B COOTBETCTBUU C
M3MEHSIOIIENCS CUTYallueH;

— YMEHUE  ONpedensaTh  MNOHATHS,  co3JaBaTb  O00OIIEHHWs,  yCTaHaBJIMBAaThb  aHAJOTHUH,
KJIaCCU(UIMPOBATH, CAMOCTOSITENIbHO BBIOMPATh OCHOBAHUS U KPUTEPUH JUTsl Kilaccu(UKaluy;

— YMEHHE YCTAaHABIMBATh IPUYUHHO-CIECACTBEHHBIE CBSI3H, CTPOUTH JIOTUYECKOE PpACCYXKICHHUE,
yMO3aKJI04eHHe (MHIYKTUBHOE, I€IyKTUBHOE U MO aHAJIOTMH) U JAeJaTh BBIBOIBL;

— Ppa3BUTHE KOMIIETEHTHOCTH B 00JacTH UCHOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH;

— IepBOHAYaJlbHbIE NMPEACTABIEHUS 00 UIESIX U O METOJIaX MaTEMaTUKU KaK 00 YHHUBEPCAJIbHOM SI3bIKE
HayKU U TEXHUKH, O CPEJICTBE MOJICIUPOBAHMS SIBJICHUHN U IIPOLIECCOB;

— YMEHUE BHJETh MaTEeMaTHYECKYI0 3aJadyy B KOHTEKCTE€ MpOoOJEeMHONW CUTyallUh B JAPYTrUX
JUCUUIIIMHAX, B OKpYKaOUIEH KU3HH;

— YMEHUE HaxOJIuTh B PA3JIMYHBIX HCTOYHUKAX HHQPOpPMAIUIO, HEOOXOIUMYIO Uil PELICHUS
MaTeMaTH4YeCKUX MNpoOsieM, U MPEACTaBIATh €€ B NOHATHOM (opme, NpUHUMATH pELIEHUE B
YCIIOBUSAX HETIOJIHON WX N30BITOYHOMN , TOYHOM WM BEPOATHOM MH(pOpMaLny;

— YMEHHUE NMOHMMAaTh M HCIOJIb30BaTh MaTEMAaTHYECKUE CPEACTBA HAIISIIHOCTH (Tpaduku, TaOIuIIb,
CXEMBI U JIp.) AJIs WUTIOCTPALK, UHTEPIIPETalliK, apTyMEHTALUN;

— YMEHHE BbIIBUTaTh TUIIOTE3bI IIPH PELICHUU 3a]1a4l, IOHUMATh HEOOXOJMMOCTb UX ITPOBEPKH;

— IIOHMMAaHHE CYHUIHOCTH aJTOPUTMHUYECKUX IPEANMCAHUNA U YyMEHHE JACUCTBOBATH B COOTBETCTBHUH C
IIPEAJIOKEHHBIM AJITOPUTMOM.

IIpexMeTHBIE pe3yJIbTATHI:
— OCO3HAaHHE 3HAYCHMS MAaTEMAaTUKH JUIS IOBCEAHEBHOM KU3HU YEJIOBEKA;
— TPEICTaBIIEHHE O MaTeMAaTUYECKOW Hayke Kak cepe MaTeMaTHUeCKOM JesTeIbHOCTH, 00 Tanax eé
pa3BuTHsA, O €€ 3HAYMMOCTH ISl Pa3BUTHS LIMBUIIN3ALINY;
— pa3BuBaTh yMEHHH paOoTaTh C y4eOHBIM MaTeMaTHMYECKUM TEKCTOM (aHaJIU3UpPOBATh, U3BJIEKATh
HE0OX0IMMYyI0 HMH(pOpPMaLMIO), TOYHO U TPaMOTHO BBbIpaXKaTh CBOM MBICIH C IPUMEHEHUEM



MaTeMaTU4YeCKOW TEPMHUHOJOTUM U CHMBOJMKH, MPOBOJUTH KIACCHU(PHUKALUMU, JIOTHYECKOE
000CHOBAHMS,
BJIaJicHHE 0a30BBIM MOHATHIHBIM anlapaToM [0 OCHOBHBIM pa3zesiaM COJep>KaHus;
CUCTEeMAaTUYEeCKUE 3HaHUS O PYHKIUAX U UX CBOWCTBAX;
CUCTeMaTU4YeCKue 3HaHUs O pUrypax u ux CBONCTBAX;
MIPaKTUYECKH 3HAUMMble MaTEMaTHUYECKUE YMEHHUS U HaBbIKM, MX MPUMEHEHHE K pELICHHUIO
MaTeMaTUYECKUX U HEMAaTeMaTUYeCKUX 3a]1a4, IPEANOoIaraloume yMeHus:
®  BBINOJIHATH BBIYUCIICHUS C JEHCTBUTENLHBIMU YUCIIAMU;
e pemarh TEKCTOBbIE 33/Jayd apU(PMETHUYECKUM CIOCOOOM U C HMOMOIIbIO COCTAaBJICHUS U
peuieHus: ypaBHEHUM;
e 300paxkaTh (PUTYpHI HA TIIOCKOCTH;
® CIOJIb30BaTh aNreOpanyecKui <«SI3bIK» JUIsl ONMHUCAHUS MPEIMETOB OKPY)KAIOIIEro MHpa U
CO3/aHMSI COOTBETCTBYIOIIUX MaTEMAaTUYECKUX MOJIEIIEH;
® [IPOBOJUTH MPAKTUYECKUE PACUEThI: BBIYUCICHUS C MPOIEHTAMU, BEIYUCICHUS C YUCIOBBIMU
MOCJIEJOBATEIbHOCTSIMY, BBIUMCICHHUSI CTAaTUCTHUUECKUX XapaKTEPUCTUK, BBIIOJHEHUE
NPUOIM>KEHHBIX BHIYMCIICHUI;
BBIINIOJIHATH TOXJAECTBEHHbIE MPeoOpa30oBaHusl palliOHAILHBIX BbIPAKEHHUI;
BBIINIOJIHATH OTIEpaIK HaJl MHOXKECTBAMU;
uccienoBaTh GYHKIUU U CTPOUTH UX I'paduKy;
YUTaTh M HCIOJIb30BaTh HMH(QOPMAIMIO, NPEJICTABICHHYI0 B BUJE TaOJUIbl, JUArpaMMbl
(cronbuaToii WM KpyroBoii), B rpadyuyeckoM BHUJIE;
pelarth npocreiire KOMOMHATOPHbIE 3a7jaul IEpeOOPOM BO3MOMKHBIX BAPHAHTOB;
U3MEPATH AJUHBI OTPE3KOB, BEIMYUHBI YTJIOB, BBIUUCIIATH IJIOLIaaAU GUryp;
pacrno3HaBaTh U U300pakaTh paBHbIE, CHMMETPUUYHBIE U TIOJI0OHBIE (PUTYPHI;
BBIIIOJIHATH IOCTPOEHUS TEOMETPUUYECKUX (PUTYp C TOMOILBIO LIUPKYJIS U JTMHEUKH;
YUTaTh U UCIOJIb30BaTh UH(GOPMAILMIO, IPEJICTABICHHYIO B YEPTEKAX U CXEMaXx;
IIPOBOJUTH MPAKTUYECKHE PACUETHI.

I[lnanupyemblie pe3yjbTaThl 0CBOEHHUSI MPOrPaAMMbI
Auredpa

AJiredpanuyecKkue BbIpasKeHUs!
BoinyckHuky Hay4arcs:

ONepUpOBaTh MOHATUSIMU "TOXZECTBO", "TOXKIECTBEHHOE mpeoOpa3zoBaHue", pewaTh 3a7ayd,
coJiepskalue OyKBeHHbIE JaHHbIE, padoTaTh ¢ hopMyaMu;

ONepUPOBATh NOHITUSIMHU "KBAJIPATHBII KOPEHB'", IPUMEHSITH €I0 B BHIYUCICHUSIX;

BBINIOJIHATE IpeoOpa30oBaHUE BBIPAXKEHUM, COJAEpXKAIIMX CTENEHH C LEIbIMH IOKa3aTelsIMU U
KBaJ[paTHbIC KOPHHU;

BBITIOJTHATh TOXKJIECTBEHHBIE TPE0Opa3oBaHUs PAlMOHAIBHBIX BBIPAKEHUH HA OCHOBE IPABHII
JEWCTBUH HAJl MHOTOWICHAMH U adreOpandecKuMu JpoOsMu;

BBITIOJIHATH PA3JI0’KEHUE MHOTOYJICHOB HA MHOKUTEIIH.

Bbll’lyCKHuK noJiyyum 603MONCHOCMb HAYYUMbCA.!

BbINOIHAMbD MHOSOUA208ble NPeodPA308aAHUS PAYUOHATLHLIX GbIPAMICEHUU, NPUMEHSST UUPOKULL
Habop cnoco608 u npuémos;
NPUMEHSIMb MONHCOECMBEHHbLE NPe0OPA308aHUSA OISl peUeHUs 3A0ay U3 PA3TUYHBIX PA30el08 KypCd.

YpaBHeHus1
BeinmyckHUK HayduTes:

peniaTh OCHOBHBIE BHJIbl PAalMOHAIBHBIX YPAaBHEHUM C OJHOM IIEPEMEHHON, CHCTEMBI JIBYX
YPAaBHEHUH C JBYMS IEPEMEHHBIMU;

IIOHUMATh YPAaBHEHUE KaK BAXXHEHIIYI0 MAaTEMAaTHYECKYI0 MOJEIb I OINHCAHWUS W W3y4EHUs
pa3zHooOpa3HbIX pealbHbIX CUTYALUH, pelliaTh TEKCTOBbIE 3aJjaul alre0pandeckuM METO0M;
MPUMEHSTH TpaduyecKue IpeaCTaBICHUS ISl UCCIEIOBAaHUS ypaBHEHUH, UCCIIEIOBAHUS U PELLEHUS
CUCTEM YPaBHEHMHU C IByMsI IEPEMEHHBIMH.

Bbll’lyCKHuK nOJIyyum 603MONCHOCMb HAYYUmMbvbCA.



— 081a0emb CHeYUaIbHLIMU NPUEMAMU peuleHUs YPAGHEHUU U CUcmem YPAHEeHUU; Y8ePeHHO
NPUMEHAMb annapam ypasHeHuli 0/ peulenus pazHooOpa3HbIX 3a0ay U3 MamemMamuky, CMeNCHbIX
npeomemos, NPakmuKu;

— npumenams 2epaghuyeckue npeocmasgnenus OJsl UCCIe008AHUS VPAGHEHUL, CUCMeM YPAGHeHUl,
cooepacawux OykeeHHvie Kodghuyuenmol.

HepaBencrBa

BBITTyCKHHUK HaydUTCS:

— TIOHMMAaTh TEPMHUHOJIOTHIO W CHMBOJIUKY, CBS3aHHBIC C OTHOIICHHEM HEPAaBEHCTBA, CBOMCTBA
YHCIIOBBIX HEPABCHCTB;

— pemaTh JMHCHHBIE HEPABCHCTBA C OJIHOM IEPEeMEHHOH W HMX CHUCTEMBI; peIlaTh KBaJpaTHbBIC
HEPaBEHCTBA C OMOPO Ha IpaPUIECKUE TTPEACTABICHHUS;

— TPUMEHATH anmapar HePaBeHCTBA JUTS PEIICHUS 3371a9 UX Pa3IUYHBIX Pa3eiioB Kypca.

Buinycknux nonyuum 603mMoxicHOCMb HAYYUMbCA.

— 0Cc80UMb pa3zHo0OpasHble NPUEMBL 00KA3AMeNbCMBd HEPABeHCMS, YBEePeHHO NPUMEHSAMb annapam
HepageHcme 0Nl peuleHus PAa3HOO0OPA3HBIX MAMeMamuyeckux 3aoay, 3a0ay U3 CMeNCHbIX
npeoMemos u NpaKmuKu,

—  npumeHams 2paghuueckue npeocmasieHus O0as UCCIe008AHUSL HEPABEHCMS, CUCMEM Hepa8eHCMmS,
cooepacawux OykeeHHvie Kodghhuyuenmol.

YncaoBbie MHOKECTBA

BBITTyCKHHUK HAydUTCS:

— TIOHMMAaTh TEPMHUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHBIE C TIOHSITHEM MHOYKECTBA, BBITIOJNHATEH OTICPAITUN
HaJ MHOXXECTBAMH,

— WCIOJIb30BaTh HavaJIbHBIC TIPEJICTABICHUS O MHOXKECTBE JICHCTBUTEIIBHBIX YHCEIT.

Buinycknux nonyuum 603mMoxicHOCMb HAYYUMbCA.

—  pazeusamsv NpeocmasieHue 0 MHONCeCmaax,

—  pazeusamv Npeocmasienue o0 YUucie U YUCI08bIX CUCNEeMAx Om HAMYPALbHbIX 00 OeUCmEUmeIbHbIX
yuces; 0 poau 8blYUCTIeHUl 8 NPAKMUKe,

— passugamv u yenyoums 3HaAHUs O OECAMUYHOU 3aNUCU OeUCmBUmMENbHbIX Yucen (nepuoouyeckue u
Henepuoouyeckue opoou).

D yHKUUHA

BBITTyCKHHUK HaydUTCS:

— TIOHMMAaTh W WCIOJb30BaTh (YHKIMOHAJIBHBIC IIOHATHUS, S3BIK (TEPMHHBI, CHMBOJIMYCCKUC
0003HaYCHHS);

— CTpOUTH IpaHKH FIEMEHTAPHBIX (DYHKINN, UCCIEAOBATh CBOMCTBA YMCIIOBBIX (YHKIIMA Ha OCHOBE
W3YYCHHUS ITOBEIACHHS HX TPaAPUKOB;

— TOHMMATh (YHKIMIO KaK BaXHEHIIYI0O MaTEeMAaTHYCCKYIO MOJEIb JUISl ONMUCAHUS TIPOIECCOB U
SIBJICHUW OKPYKAOIIEro MUPA, IPUMEHATh (DYHKITMOHAIBHBIN S3BIK I OIMMMCAHUS U HCCIICIOBAHUS
3aBUCHUMOCTEH MEXTy (PU3UYICCKUMH BEIIMYNHAMH,

— TIOHMMATh U MCIIOJIh30BaTh SA3bIK MOCIICI0BATEIIPHOCTEH (TEPMUHBI, CAMBOJIUYCCKIEC 0003HAUCHU );

— TPHUMEHATH (QOPMYINBI, CBS3aHHBICE C apU(PMETHYESCKOH W TEOMETPHUYECKOW IPOTPEeCCHsIMHU, U
anmapart, COPMHUPOBAHHBIN MPU U3YYECHUH JAPYTUX Pa3/IeioB Kypca, K pelIeHUIO 33]1a4, B TOM YHCIIe
C KOHTEKCTOM M3 PEaJIbHOM )KU3HU.

Buinyckuux nonyuum 603mMoxicHOCMb HAYYUMbCA.

—  NpoB8OOUMb UCCIEeO08AHUSL, CBA3AHHbIE C U3YYEHUeM C8OUCMmE @OYHKYuill, 6 moM uucie c
UCNONIL308AHUEM KOMNbIOMEPA, HA OCHOBE 2PAPDUKO8 U3VUEHHbIX (DYHKYUL cmoumb 6o/iee Cl0J4CHbIe
epaghuku (Kycouno-3adaumvie, ¢ "gvikoromoimu” moukamu u m. n.);

— ucnoiv3osamsv  (QYHKYUOHANbHbIE NPeOCmasienus U  ceoticmea @OyHKyuil Ol  peulenus
MamemamuyecKux 3a0ay U3 paziudHslx pazoenos Kypca,

— peuiamsv KOMOUHUPOBAHHbBLE 3a0aYU C NPUMEHEHUEM OPMYIL N-20 YJeHA U CYMMbl N NEPBbIX UIeHO8
apugmemuueckol u 2eoMempuiecKol npo2peccuti, NPUMeHss npu dMomM annapam YpasHeHuul u
HepageHcms,

—  NOHUMAamMb apuMemuyecKyro U 2eoMempuyecKylo npocpeccuu Kak @QYHKYuu HamypaibHo20
apeymMeHma, ces3vleams apupmMemudeckyio npocpeccuro ¢ TUHEUHbIM POCIOM, 2e0MEMPUYECKYIO - C
9KCHOHEHYUAIbHIM POCHOM.
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DJieMeHThI IPUKJIATHOH MaTeMATUKH
BeinmyckHuK HayduTes:

WCIIONb30BaTh B XOJE pEIIeHUS 3a7ad dJIEeMEHTapHbIC TMPEACTABICHUS, CBA3aHHBIE C
MPUOIMKEHHBIMU 3HAYCHHUSIMU BEJTUYHH;

WCIIOJIb30BaTh MPOCTEHIIHE CIIOCOOBI MTPEACTABICHUS U aHAIN3a CTATUCTUYCCKUX JIAHHBIX;

HaxO0JIUTh OTHOCUTEIBHYIO YaCTOTY U BEPOATHOCTh CIIYYatHOTO COOBITHS;

peraTh KOMOMHATOPHBIC 33/1a4M HA HAXO0XKICHUE YHCia 0ObEKTOB MIJIM KOMOMHAITHH.

Bbll’lyCKHuK nOJIyyum 603MONCHOCMb HAYYUMbCA.!

NOHAMb, UYMO YUCN08ble OaHHble, KOMOpble UCNONb3VIOMCS Ol XAPAKMEPUCTIUKU 00beKmos
OKpyJfcaloujeco  Mupa, AGIAIOMCS  NPEUMYUJECMBEHHO — NPUOTUNCEHHBIMY, YMO NO  3ANUCU
NPUOTUNCEHHBIX 3HAYEHUL, COOEPHCAUWUXCA 8 UHDOPMAYUOHHBIX UCTNOYHUKAX, MONCHO CYOUMb O
NOSPewHOCMU NPUOTUNHCEHUSL

NOHAMb, UYMO NOSPEWHOCIb  Pe3VIbMama  BbIYUCIeHUll  00JdNCHA  OblmMb  cousmepuma ¢
NOSPEUWHOCIBIO UCXOOHBIX OAHHBIX,

npuodpecmu  NepeoOHAUANIbHBINL ONbIM  OPeaHU3AyUU cOOpaA OAHHBIX NpPU NPOBEOEHUU ONpoca
00UecmBenH020 MHeHUs, OCYWeCMBIsmb UX aHAAU3, NPeOCmasisams pe3yibmamvl ONpoca 8 8uoe
maoauysl, OUASPAMMYIL;

npuodpecmu  Onvlm  NPOGeOeHUs. CAYYAUHBIX OIKCHEPUMEHMO8, 8 MOM Hucie ¢ HNOMOWbIO
KOMNbIOMEPHO20 MOOETUPOBANUSL, UHMEPNPEMAYUU UX Pe3YTbINAMO8;

HAy4umucs HeKOMopbIM CReYUAIbHLIM NPUEMAM pelleHUs KOMOUHAMOPHBIX 3a0ad.

I'eomerpus

I'eomeTrpuyeckue Gpurypsol
Buinycknuku nayvamca:

II0JIb30BATHCS SI3BIKOM T'€OMETPUH JUIsSL ONMCAHUS IPEAMETOB OKPYXKAIOIIEr0 MUPA U UX B3aMMHOIO
PacCIOJIOKEHUS;

pacrno3HaBaTh U U300pakaTh Ha YepTEkax U PUCYHKaX Fr€OMETpUUECKHe (PUTyphl U UX KOMOMHAIUY;
KJIaCCU(PUIIMPOBATH F€OMETpUUECKUE (PUTYPBI;

HaXOJUTh 3HAYEHMSI JIUIMH JIMHEHHBIX 3JIEMEHTOB (PUIyp M UX OTHOLIEHUS, T'PaJAyCHYIO MEpY YIJOB
or 1o 180 , mpumeHss onpeneneHusi, CBONCTBA U MPU3HAKU (QUTYP U UX IEMEHTOB, OTHOILICHUS
¢buryp (paBeHCTBO, [101001€, CUMMETPUS, IOBOPOT, NapaslieIbHbI IEPEHOC);

ONEepUpPOBATh HAYAJIbHBIMU MOHATUAMU TPUTOHOMETPHUH U BBIIOIHATH 3JIEMEHTapHbIE Ollepaliy HaJ
(GYHKIUSMH YTIIOB;

JIOKa3bIBaTh TEOPEMBI;

pelaTh 3a/1a4u Ha J0Ka3aTelIbCTBO, OMMPAsCh HA N3YYEHHbIE CBOMCTBA (DUTYp M OTHOIICHUN MEXKITY
HUMU U IIPUMEHSS U3Y4YE€HHbIE METO/bI JOKA3aTeNIbCTB;

peniaTh HECJIOXKHBIE 3a/Jadyd Ha IIOCTPOCHHUE, NPHUMEHSS OCHOBHBIE QJITOPUTMBI IIOCTPOCHHS C
MTOMOIIBIO HUPKYIISI U IUHEHKU;

penaTe NpocTeUne IIaHUMETPUIECKUE 3a1a4H.

Bbll’lyCKHuK nOJIyuyum 603MONCHOCMb HAYYUmMbvbCA.

0811a0emb  Memooamu peuerHuss 3a0ay HaA BbIYUCIEeHU U OOKA3AMENbCMBO. MemoooM Om
NPOMUBHO20, MEMOOOM NOO000Us, MemoOoM nepedbopa Bapuanmos U MemoooM 2eoMempUlecKux
Mecm movex;

npuobpecmu onvim NPUMEHEHUs. A12eOpauiecko20 U MpUeOHOMEemMpUYecKko2o annapama u uoei
O0BUDICEHUSI NPU PEUUEeHUU 2eOMEeMPUIECKUX 3a0aY;

081ademv mpaouyuOHHOU CXeMOU peulenus 3a0ay Ha NOCMPoeHUe ¢ NOMOWbIO YUPKYISL U TUHEUKU.
ananuz, nocmpoenue, 00KA3ameibCmeo U UCCie008anue;

HAYYUmMbCsl peuams 3a0a4u Ha NOCMPOeHUe Memo0oM 2eOMEMPUYECKUX MeC MOYeK U Memooom
noooous;

npuobpecmu onvim UCCcie008aHUs CEOUCME NIAHUMEMPUYECKUX (hueyp ¢ ROMOWBIO KOMILIOMEPHBLX
npocpamm,

npuobpecmu onvim 6blNOJHEHUsL NPOEKMO8.

I/I3Mepelme reOMETPpUYCCKUX BETUYNH



BBITTyCKHHUK HaydUTCS:

— WCTOJIb30BaTh CBOMCTBA M3MEPEHUS JJIMHBI, YIIIOB U TUIOIIAICH IPH PEIICHUH 33134 Ha HAXOXKICHHE
JUTMHBI OTPE3Ka, JUTUHBI OKPY)KHOCTH, JUTUHBI TYTH OKPYKHOCTH, TPAJTYCHOU MEPHI yIJIa;

—  BBIYUCIIATH ILIOMAIH TPEYTOJIBLHUKOB, MPSIMOYTOJILHUKOB, TPAICIUi, KPYTOB U CEKTOPOB;

—  BBIYUCIIATH JUTMHY OKPY)KHOCTH | JUTHHY JYTH OKPY>KHOCTH;

—  BBIYUCJIATH JUTUHBI JTHMHCWHBIX JJIEMEHTOB (DUTYP U WX YTJIbI, HUCIIOJIb3Ys U3YYCHHBIC (JOPMYJIBI, B TOM
qrciie GOPMYJIIbI JUTHHBI OKPY)KHOCTH ¥ JTUHBI AYTH OKPYKHOCTH, (DOPMYIIBI TUIOIIACH UTyp;

— pemaTh 3a/1a4Ml Ha JIOKA3aTeILCTBO C MCIOJIb30BaHHEM (HDOPMYJT JTMHBI OKPY)KHOCTH W JUIUHBI TYTH
OKPYXHOCTH, GOPMYII IUIOIIaAeH Guryp;

— pemaTh 3a/1a4 Ha JIOKA3aTeILCTBO C MCIOIb30BaHHEM (HDOPMYJT JTMHBI OKPY)KHOCTH W JUTUHBI TYTH
OKPYXHOCTH, GOPMYII IUIOIIaAeH Guryp;

— pemaTh MPAKTHYCCKHUE 3a/7a4H, CBSA3aHHBIC C HAXOXKICHHUEM TCOMETPHUYCCKUX BEIMYUH (MCTIOIB3YS
IIPY HEOOXOAUMOCTH CITPABOYHUKH U TEXHUICCKHE CPEICTBA).

Buinycxknux nonyuum 603mMoiCHOCHb HAYYUMbCA.!

—  8bluUCHAMb  NAOWaAoU  Queyp, COCMAGNIEHHbIX U3  08YX Uiu Oonee  NPAMOY20IbHUKOS,
Napanieniozspammos, mpeyeorbHuUKos, Niowaou Kpyea u cekmopa,

—  BBIUUCTAML  NAOWAOU  MHO20Y2O0JbHUKOB,  UCNHOJIb3YS  OMHOWIEHUSI  PABHOBEIUKOCMU U
PABHOCOCMABIIEHHOCTU

—  NpUMeHAmb aneeopauteckull U MpueoOHOMempuyecKull annapam u uoeu O0BUNCEHUs NPpU peuleHuu
3a0a4 Ha 8bIYUCTEeHUE NIOWAOel MHO20)20IbHUKOS.

Koopaunatsi

BBITTyCKHHUK HaydUTCS:

— BBIYHCIATH JUTUHY OTPE3KOB IO KOOPJWHATAM €ro KOHIIOB; BBIUYHCIISITH KOOPAWHATHI CEPEIUHBI
OTpe3Ka;

—  WCTOJIb30BaTh KOOPAMHATHBIA METOJ JUTSI U3YYCHUSI CBOWCTB MPSAMBIX H OKPYKHOCTEH.

Buinycxknux nonyuum 603mMoiCHOCHb HAYYUMbCA.!

—  0811a0emb KOOPOUHAMHBIM MEeMOOOM peuleHUs 3a0ay Ha 8bIYUCTIeHUe U OOKA3AMENbCMBO,

—  npuobpecmu OnvIM UCNONb308AHUSL KOMILIOMEPHLIX NPOCPAMM OJIsl AHAAU3A YACMHBIX CAY4aes
83AUMHO20 PACNOJIONCEHUSL OKDYHCHOCMEL U NPAMbBIX,

—  npuobpecmu onvlm 8bINOJHEHUS NPOEKMO8.

BekTopbl

BBITTyCKHHUK HaydUTCS:

— OINEepPUPOBATH C BEKTOPAMHU: HAXOJUTh CYMMY U Pa3HOCTh JIBYX BEKTOPOB, 3a/IaHHBIX T€OMETPHUYECKH,
HaXOJUTh BEKTOP, PABHBIN MPOM3BEACHHIO 33JAHHOTO BEKTOPa Ha YHCIIO;

— HaXOJWTh I BEKTOPOB, 3aJaHHBIX KOOpIWHATAMH: JUTUHY BEKTOPa, KOOPAMHATHI CYMMBI H
pPa3HOCTH JBYX M 00Jice BEKTOPOB, KOOPAWHATHI IIPOU3BEACHHS BEKTOPA HA YMCIIO, IPUMEHSISI TIPH
HEO0OX0IMMOCTH TTEPEMECTUTEIBHBIN, COUCTATEIBHBIN W PACTIPEACITUTEIIBHBIN 3aK0H;

—  BBIYHCIIATH CKAISIPHOE IMPOU3BEIACHUE BEKTOPOB, HAXOIUTH YTOJI MEXKIY BEKTOPaMH, YCTAaHABINBATH
MEPICHIUKYIIIPHOCTD MPSMBIX.

Buinycxknux nonyuum 603mMoiCHOCHb HAYYUMbCA.!

—  0811a0emb 8eKMOPHbIM MeMOOOM OJisl peuleHUsl 3a0ay HA 8blYUCTEeHUe U OOKA3AMeNbCMBO.

—  npuobpecmu onvlm 8bINOJHEHUS NPOEKMO8.

Coaep:xkanue yueOHOro npeamera

[Ipeamer «MaremaTtuka (anrebpa, reomeTpus)» s 7-9 KiIacCoB sBISIETCS 0a30BBIM IS
MaTeMaTHYeCKOTO O0O0pa30BaHUS W PA3BUTHS IIKOJBHHUKOB, JOMHUHHPYIOMIEH (YHKIHEH TpU ero
M3YYEHUHU B 3TOM BO3pACTE SIBJISIETCS Pa3BUTUE YHUBEPCAIbHBIX YUEOHBIX JIEHCTBUH.

[IpakTHueckass 3HaYMMOCTh IIKOJBHOIO Kypca MaTE€MAaTHKH 7-9 KIIACCOB COCTOMT B TOM, 4YTO
peIMeToM €€ H3Y4eHHUs SIBIISIFOTCS IPOCTPAHCTBEHHbIE (DOPMBI U KOJUYECTBEHHBIE OTHOLICHUS U
MIPOLIECCHl PEAIIbHOIO MHUpa, ONUCAaHHbIE MaTeMaTHMYeCKUMU MojensiMu. B coBpemeHHOM oOliecTse
MaTeMaTH4ecKasl MOAroTOBKa HEOOXouMa KakJIOMy YEJIOBEKY, TaK KaKk MaTeMaTHKa IPUCYTCTBYET BO
Bcex cpepax YeIOBEUYECKOH 1eATEIbHOCTH.

®opma opraHuzanMu y4eOHBIX 3aHATHH — YPOK, JIUTEIBHOCTH KOTOPOTO OIpENeseTCs
KaJICHJapHBIM Y4€OHBIM IpaQUKOM.
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OcHoBHbIe BH/IbI Y4eOHOI /1esiTeIbHOCTH YKa3aHbl B COOTBETCTBYIOIIEH rpade TeMaTHu4ecKoro
IIJIJAHUPOBAHUS.

CopnepxaHne MareMaTH4ecKoro oOpa3oBaHMs B 7-9 Kiaccax MpPEACTaBICHO B BUJE CIEAYIOUINX
COJIEpKATEIbHBIX Pa3/IENIOB:

— Kypc anreopsl — «Anredpay, «HucmoBeie MHOXKECTBa», «DYyHKIINNY», « IJIEMEHTHI MPUKIATHON

MaTeMaTUKW», «AnreOpa B ICTOPHUUECKOM PAa3BUTHI;
— Kypc reomerpun — «l'eomerpudeckue ¢Gurypbl», «/3smepeHue reoMeTpuuyecKHX BEIUUHUHY,
«KoopauHnate», «Bektopel», «I'eoMeTpusi B UCTOPUYECKOM Pa3BUTHI.

Conepxanne pazaena «Aaredpa» GopMUPYET 3HAHHS O MAaTEMaTUYECKOM S3bIKE, HEOOXOIUMBIE
JUISL PEIICHHs] MAaTEMAaTUYECKUX 3a/1ad, 3a/a4 U3 CMEKHBIX JAUCIUIUIMH, a TAaKKe NMPAKTHYECKUX 3a1ad.
N3yuenue Marepuana cnocoOCTByeT (OPMHPOBAHHMIO Yy Y4YalIUXCSd MaTeMaTH4ecKoro amrmapara
peuieHus 3a1a4 ¢ IOMOIIBI0 YPaBHEHUM, CUCTEM YPAaBHEHUN U HEPABEHCTB.

Marepuan AaHHOTO pa3jena NpPeACTaBI€H B acleKTe, CIocoOCTBYIOMIEM (OPMHUPOBAHUIO Y
YYAIIUXCS YMEHMS I0JIb30BaThCS AJTOPUTMAMM, CYIECTBEHHAs! POJIb IPU 3TOM OTBOJUTCS PA3BUTHIO
AITOPUTMHUYECKOTO MBIIIJICHUS — BaKHOM COCTABIIIOIIEH HHTEIIEKTYAIBHOTO PAa3BUTHS YEIOBEKA.

Copnepxanune pazgena «UYuciioBble MHOKECTBA» HAllEJIEHO HAa MAaTEMaTH4YECKOE pa3BUTHE
yyaiuxcs, (OpMHUpOBaHHME y HUX YMEHHUS TOYHO, CXKAaTO U SCHO U3Jlaratb MBICIM B YCTHOM U
IIACBMEHHOM peun. Matepuasl paszena pa3BHBAeT IOHATHE O YHCIIE, KOTOPOE CBS3aHO C M3YyYEHHUEM
JNENCTBUTEIBHBIX YNCEI.

Lenp conepkanms pasgena «@YHKUMU» - IOJYYEHHE IIKOJBHUKAMM KOHKPETHBIX 3HAaHUU O
GYHKIMM Kak BakKHEHIel MaTeMaTH4ecKOoW MOJENH Uil ONMUCAaHUS M MCCIENOBaHMS Pa3HOOOpa3HBbIX
IIPOLIECCOB U SABJIEHUH OKpYykaromiero mupa. COOTBETCTBYIOLUIMN MaTepuai CIHOCOOCTBYET Pa3BUTHUIO
BOOOpaXeHHS U TBOPYECKHX CIIOCOOHOCTEHM y4alluxcsi, YMEHHUIO HCIOJb30BaTh Pa3IMYHbIC SI3bIKU
MaTeMaTHKU (CIIOBECHBIN, CUMBOJINYECKHH, rpaduueckuil).

Copnepxanue pazziena «JeMeHThl NPUKJIAJIHOH MATeMAaTHMKW» PAacKpbIBalOT NPUKIAIHOE U
MIPaKTUYECKOE 3HAUEHUsI MaTeMaTUKU B COBPEMEHHOM Mupe. MaTepuai JaHHOTo pa3felia CliocoOCTBYET
(GOopMHUpOBaHHMIO YMEHHUS MPEACTaBIATh U aHAJIU3UPOBATh PA3JIMYHYIO HH(OpPMAIUI0, NOHUMAHUIO
BEPOSATHOCTHOTO XapaKTepa PeaIbHbIX 3aBUCUMOCTEM.

Pasnen «Auareépa B HCTOpMYECKOM Pa3BUTHMW» IIpelHa3HaueH i (HOopMHUpPOBaHUS
MIPEJICTaBICHUIM 0 MaTEMaTHKE KaK YaCTH YEJIOBEYECKOM KyIbTYphl, 1JIs 0OIIEro pa3BUTHUs LIKOJIbHUKOB,
CO3JaHUsI KYIbTYPHO - HICTOPUUYECKOH cpeibl 00y4deHusl.

Copepxanue pasnena «I'eomeTprueckne npeamMeTbD» CIYKUT 0a30i1 U1l NadbHEHILIEro U3yueHus
yyaliuMmucs: reometpuu. M3ydenue marepuana crnocoOcTByeT (OPMHUPOBAHUIO Y y4allMXCS 3HAHUM O
reoMeTpuueckoil purype Kak BakHeuIel MaTeMaTnyeckoil MoJieNu JJis OMMCaHUs PealbHOrO MUpa.

Paznen «M3mepeHune reoMeTrpuM4ecKMX BeJMYHMH» pacIIUpsSeT M YriyoiaseT NpelcTaBICHUS
yyamxcs 00 U3MEpeHusX JUIMH, YIJIOB W Iuloumiaaed ¢uryp, crnocoOcTByeT (HOpMHPOBAHHUIO
MPaKTUYECKUX HABBIKOB, HEOOXOJUMBIX KakK IpU PpPEUICHUH TEeOMETPUYECKMX 3ajady, Tak U B
ITOBCETHEBHOM KU3HH.

Copnepxanne paznena «Koopamnate»y, «BekropbD» pacumupsier ¥ yrayOiseT mnpeicTaBieHus
yyalxcs 0 MeToJie KoopAuHat. Pa3BuBaeT yMeHue NpUMEHATh alnreOpanyeckuii annapar npy pelieHun
r€OMETPUUYECKHX 3a/1a4 ,a TAKXKE 3a/1a4 CMEXKHBIX AUCIIUIUIMH.

Paznen «l'eomeTpusi B HMCTOPHYECKOM Pa3BUTHUM», COJEpPXKAHUE KOTOPOro (parMeHTapHO
BHEJIPEHO B M3JI0’)KEHHE HOBOI'O MaTepualla Kak CBeAEeHHsA 00 aBTOpax M3ydyaeMbIX (AKTOB U TEOPEM,
UCTOPUU UX OTKPBITHS, MpeJHazHaueH I (GOPMUPOBAHMS NPEICTABICHUNW O I€OMETPUM KaK YacTH
YeJI0BEYECKOM KyJIbTYpBl, Ul OOIIET0 pa3BUTHS IIKOJBHUKOB, 1JI CO3/IaHUS KYJIbTYPHO-UCTOPUUYECKOM
cpenbl 00ydeHHUs.

CojepikaHue Kypca aaredpsl 7-9 KiaaccoB

AJiredpanuyecKkue BbIpasKeHUs!

BoipaxkeHue ¢ nepeMeHHbIMU. 3Hau€HUE BBIPAKEHUS C MepeMeHHbIMU. JlomycThMble 3HaueHue
nepeMeHHbIX.  ToxnaecTtBo. ToxaecTBeHHble NpeoOpa3oBaHUs — anreOpanuyeckux  BbIPaKEHUH.
JlokazaTenbCTBO TOXKACCTB.

CreneHp ¢ HaTypaJbHBIM IOKa3zareiaeM U e€ cpoiictBa. OxHowieHbl. OJHOWIEH CTaHJAPTHOTO
Bujga. CreneHp oaHouseHa. MHorowieHbl. MHorowieH craHgapTHoro Bujaa. CTeneHb MHOTIOWIEHA.
CrnosxeHue, BBIYMTAaHUE U YMHOXEHHE MHOroujeHOB. DopMyIibl COKpAIlEHHOTO YMHOKEHHUS: KBaJpat
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CyMMBI M KBaJpaT Pa3HOCTH JBYX BBIPAKECHHI, IPOU3BEICHNUE PA3HOCTH U CyMMBbI JABYX BBIPAKECHMII.
Pa3noxxeHne MHOrOuYJI€HOB Ha MHOXUTEIH. BpiHeceHue o0miero MHOXUTENS 3a CKOOku. Merton
rpynnupoBku. Pa3sHOCTh KBaapaToB ABYX BblpakeHH. CymMMa M pa3HOCTh KyOOB JBYX BBIPa)KEHUM.
KBanparusiit Tpéxunen. Kopenb kBaapatHoro TtpéxuieHa. CBoilcTBa KBaJpaTHOrO TpEXUJIEHA.
PasnokeHne KBagpaTHOro TPEXUIEHA HA MHOKHUTEIIH.

Pannonanbubie BbipaxkeHus. Llenvie BbipakeHus. poOHble BbIpakeHus. PannonanbHas npoOb.
OcHOBHOE CBOWCTBO panuoOHaIbHOW nApoOu. CloXKeHHWe, BBIYUTAHWE, YMHOXXEHHE W JIeJICHUE
panMoHaNbHBIX  JApoOei. Bo3Bemenuwe pamwoHanbHOW  ApoOW B cTeneHb. TOXKIECTBEHHBIC
npeoOpa3oBaHus PaMOHATLHBIX BeIpakeHUW. CTEMeHb ¢ 1eIbIM MoKa3aTeaeM 1 e€ CBOMCTBRA.

KBanparuble kopHU. ApU(pMETHUECKUN KBaJpaTHBI KOpPEHb U €ro cBoicTBa. ToKIecTBEHHbIE
1peoOpa3oBaHMsl BBIPAKEHUH, COJEpKAIKUX KBAJpaTHbIE KOPHHU.

YpaBHeHust

VYpaBHenue ¢ ongHoi mnepemeHHoM. Kopenb ypaBHeHus. PaBHocuibHble ypaBHeHus. CBoicTBa
YpPaBHEHUH C OJTHOM MTEPEMEHHOM. Y paBHEHUE KaK MAaTEMAaTUYECKasl MOJIENIb PEAJIbHON CUTYallNH.

JInnerinoe ypaBHeHue. KBanpatHoe ypaBHeHue. Popmyna KOpHEH KBaJpaTHOTO YpPABHEHUS.
Teopema Buera. PanmmonanbHble ypaBHeHHUs. PemieHne panMOHAIbHBIX YPAaBHEHHH, CBOISAIIUXCA K
JIMHEWHBIM WIHM K KBaJpPaTHBIM YpaBHEHHsM. PelieHue TeKCTOBBIX 3a7ad C IMOMOIIBIO palMOHAIBHBIX
YPaBHEHUM.

VYpaBHeHue c aAByMs nepeMeHHbIMU. ['paduk ypaBHeHus ¢ 1ByMs NepeMeHHbIMU. JlnHeiHoe
yYpaBHEHUE C ABYMs [IEPEMEHHBIMU U €r0 rpaduk.

Cucrembl ypaBHEHHH ¢ IByMsI iepeMeHHbIMU. [ padmdeckuii MeTo] penieHus: CUCTEMbl YpaBHEHUM
C JIByMsl MepeMeHHbIMU. PernieHue cucteM ypaBHEHHH METOJIOM IMOJACTAHOBKU M cioxkeHus. Cucrema
JBYX YPaBHEHHH C IBYMS IIEPEMEHHBIMU KAK MOJEIb PEAIBHON CUTYALNH.

HepaBencrBa

UucnoBele HepaBeHCTBA M UX cBoicTBa. ClI0)KEHME M YMHOKEHUE YHUCIIOBBIX HEpPaBEHCTB.
OneHuBaHue 3Ha4eHUs BbIpakeHUs. HepaBeHCTBO ¢ 0/1HOM mepeMeHHOW. PaBHOCHIIbHBIE HEpaBEHCTBA.
YucnoBele npoMexyTkH. JIMHEWHbIE M KBajJpaTHblE HEPABEHCTBA C OJHOW mepeMeHHOW. Cuctembl
HEPABEHCTB C OJTHOM MEPEMEHHOMN.

YucjioBbIe MHOKECTBA

MHoxectBo U ero s3nemeHTbl. CrocoObl 3amaHusi MHOXkecTB. PaBHble MHOXecTBa. Ilyctoe
MHOecTBO. IlonmHoxkecTBOo. Omnepanuu Haja MHOXKecTBaMM. MIutrocTpanusi COOTHOLIEHUM MEXITy
MHO>KECTBAMU C IOMOUIBI0 JauarpamMm Oiliepa. MHOXeCTBa HaTypaJIbHbBIX, LEJbIX, PallMOHAJIbHBIX

m
o TAE mE Z, ne |

yucen. PanuoHanpHOE 4YHCIO Kak JpoOb BUIA U Kak OeckoHEYHas
nepuoauueckast aApoOb. IlpeacraBienue 00 uppauroHaJIbHOM 4yucie. MHOXECTBO AE€HCTBUTENbHBIX
gyucen. [IpeacraBneHune NeHCTBUTEIBHOTO YHCIIAa B BUJE OCCKOHEUHOW HETEPUOIMYECKOMN eCATUIHOM
npobu. CpaBHEHHE NEUCTBUTENBHBIX uncell. CBsa3b Mex 1y MHOKecTBamu N, Z, Q,R.

D yHKUUHA

YucsioBbie GyHKIHU

OYHKIIMOHATBHBIE 3aBUCUMOCTH MeEXaAy BenuuuHamu. [lonarne ¢yHkinun. @OyHKOUS Kak
MaTeMaThdecKkasi MOJeNb pealbHOTO Mpoliecca. O0iacTh onpeneneHuss 1 00J1acTh 3HAYCHUsT (PYHKITHH.
CrnocoObl 3amanus ¢yukuuu. ['padpux @ynkumu. Iloctpoenue rpadukoB (yHKIUN C MOMOIIBIO
npeobpazoBanuii ¢uryp. Hynmu dbynxkumu. IIpomexyrku 3HakomoctosHcTBa (PyHKIuU. [IpomexyTku
BO3pacTaHus U yObIBaHUS (DYHKIIUH.

Jluneitnass QyHkuus, oOpaTHasi MNPONOPIHOHANIBHOCTh, KBagpaTW4yHas QyHKUUSA, (QYHKIUSA

Vx

y= , UX CBOMCTBA U TpadUKU.

YucsoBble MOC/I€A0BATEILHOCTH

[Tonsite uyucnoBoil mnocnenoBarenbHOCTU. KoHeuHble M OECKOHEUHBIE MOCIEAOBATEIBHOCTH.
CriocoObl 3aaHUs MOCIIEI0BATENLHOCTH. ApruMeTHUecKas U reomerpudeckas nporpeccuu. CpoiicTBa
YICHOB apu(PMETHIECKON U TeoMeTprudecKoi mporpeccuii. Dopmyssr 0011Iero wieHa apupmMeTHIecKon u
reoMeTpuueckoi  mporpeccuil. @opMyabl CyMMbl  A-TIEPBBIX  YJIEHOB  apu(pMETUUYECKOH U



lal <1|
reomeTpuueckoit mporpeccuif. CyMma 0€CKOHEYHOM reOMETPUYECKON MPOrPECCHH, Y KOTOPOi

[IpencraBieHue nepuoInYecKon JECATUUHOM IpOOH B BUAE OOBIKHOBEHHOU POOH.

DJieMeHThI IPUKJIATHOH MaTeMATUKH

Maremaruueckoe MozenupoBanue. [IpoueHTHbie pacy€rbl. DopMysa CIOXKHBIX IPOLIEHTOB.
[TpuOmmxkEénHble BbIUKCICHUS. AOCOJIOTHAs W OTHOCUTENIbHas mnorpemHoctd. OCHOBHBIE IMpaBuia
KoMOuHaTopuku. Yactota M BEpOSATHOCTh ciydyailHOro coObiTud. Kiaccuueckoe ompezneneHue
BeposiTHOoCTH. HauanbHble cBenieHus o cratuctuke. [Ipeacrapnenue n1aHHbIX B BUJIE TaOJIUL, KPYTOBBIX U
CTOJIOUATHIX auarpaMM, rpadukoB. CTaTUCTHUECKHUE XapaKTEPUCTUKU COBOKYITHOCTH JIAaHHBIX: CpeIHee
3HAYEHHE, MOJIa, pa3Max, MeIMaHa BHIOOPKH.

AJiredpa B HCTOPUYECKOM Pa3BUTHU

3apoxkeHue aiaredpbl, KHUTa O BOCCTAaHOBJIEHMM W IPOTUBOINOCTaBIeHMM Myxammena aip —
Xopesmu. Hctopus dopmupoBaHus MaTeMaTHuecKoro s3bika. Kak 3apoaunachk uaes KOOpAMHAT.
OTKpbITHE UPpPALMOHATILHOCTU. VI3 HcTOpUM BOZHUKHOBEHUS (POPMYIT JUIsl pelIeHusl ypaBHeHUi 3-i u 4-
i creneneit. Ucropus passutus noustus ¢yHkuuu. Kak 3apoaunack Teopus BeposTHocTed. Yumcia
®ubonauuu. 3anaya JI. [Tuzanckoro (PubOHAUYM) O KPOJIHKAX.

JI.®. Maraunkuii. [1.JI. Yeoprmes. H.U. Jlo6aueBckuii. B.Sl. Bynskosckuii. A.H. Konmoropos. @.
Buer. II. ®epma. P. Jlekapt. H. Tapranesa. JI. Kapnano. H. AGens. b. Ilackane. JI. [Iuzanckuii. K.
l"aycc.

CojaepikaHue Kypca reoMeTpuu 7-9 kjaaccsol

IIpocreiimme reomerpruueckue GpUrypsl

Touka, mnpsmas. Otpe3ok, iayd. Yrona. Buabl yrioB. CMexHble U BEPTHUKAIbHBIC YIJIBL.
Buccekrpuca yria.

[lepecekaromrie u  mapajuiesibHble  npsmble.  [lpu3Haku — mapayieIbHOCTH — MPSIMBIX.
[lepnieHiuKynpHBIE IPSIMBIE.

MHOroyroJibHUKHU

TpeyronbHuku. Buapl TpeyronpHukoB. Meauana, OHMCCEKTpUCa, BbBICOTA, CPEAHSS JIMHHS
TpeyrojpHUKOB. CBONCTBA U IPU3HAKU PaBHOOEAPEHHOTO TpeyroyibHuKa. CepeiMHHbBIN NepIeHIUKYJISAP
orpe3ka. Cymma yrjioB TpeyrojibHuKa. BHemHue yriel TpeyrosibHuKa. HepaBeHCTBO TpeyroJibHUKA.
CooTHolIeHHE MEX 1y CTOPOHAMU U yriamu TpeyroybHUKOB. Teopema [Iudaropa.

[Tono6Hble TpeyroapHuky. [Ipu3Haku mogo6ust TpeyroibHUKOB. TOUYKH nepeceueHus: OMCCeKTpuc,
MCIWaH, BBICOT TPEYrOJIbHUKA, CCPCAUHHBIX IMEPICHAUKYIAPOB CTOPOH TPECYroJbHUKA. CBolicTBO
OMCCeKTpUCHI TpeyroibHuKa. Teopema @aneca. MeTpuuecKkrue COOTHOMICHHS B MPSMOYTOJBHOM
Tpeyroibauke. CHHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC OCTPOTO YIJia MPsIMOYTOJIBHOTO TPEYTrOJbHUKA U
YIJIOB OT 0° o 180°. Pernenue TPEYroJIbHUKOB. TeopeMa CHHYCOB U T€OpeMa KOCHHYCOB.

Yersipexyronpuuku. [lapamienorpamm. CpoiictBa u npusHaku. [IpsmoyroiasHuk, pom0, KBaapaT
uX cBoicTBa U npusHaku. Tpaneuus.. CpeaHsist IUHUS Tparlelud U ee CBOMCTBa.

MHuoroyronpHuku.  Boeimykiible  MHOroyroigbHukd. Cymma  BBIIYKIOTO  MHOTOYTOJbHUKA.
[IpaBHIIBHBIE MHOTOYTOJIBHUKH.

OxkpyskHOCTb U KpYyI. I'eomeTpuYecKre MOCTPOCHUA

OKpyXHOCTb M KpYyr. DJIEMEHTbl OKPYKHOCTH U Kpyra. lleHTpanbHble M BIUCAHHBIE YIJIBI.
KacarenpHass K OKpPYKHOCTM M €€ CBOWCTBA. B3aMMHOE pacmoJioKeHUEe MpsSMOM M OKPYKHOCTH.
OnucaHHasi U BIMCAHHASI OKPY)KHOCTH TPEYrojbHHKA. BrucaHHbIE U ONMCAHHBIE YETHIPEXYrOJIbHUKH,
VX CBOMCTBA M IIPU3HAKHU. BrincaHHbIE U ONMCAaHHBIE MHOIOYT OJIbHUKHY.

I'eomerpuueckoe mecto Touek (I'MT).CepenuHHblil IEpIEHIUKYISIP OTpe3Ka U OMCCEKTpHrca yriia
kak [MT.

I'eomerprueckoe NOCTPOEHUE ULUPKYJIeM M JIMHEWKOW. OCHOBHBIE 3a/laud Ha IOCTPOEHUE:
IIOCTPOCHHE YIJIA, PABHOTO JIaHHOMY, IOCTPOEHUE CEPEIUHHOTO MEPIEHAMKYISIpa JAaHHOTO OTpeE3Ka,
IIOCTPOCHUE MPSMOM, IPOXOJSINEH Yepe3 MaHHYK TOUYKY W IEpPHEHIUKYISIPHOW IaHHOW IpsAMOH,
MIOCTPOEHHE OUCCEKTPUCH! JaHHOTO yria. IlocTpoeHue TpeyrojgpHUKa MO JAaHHBIM 3JeMeHTaM. MeTon
I'MT B 3amauax Ha OCTPOEHUE.



N3mepenne reoMeTpu4ecKHUX BeJTUYHH

JinHa otpeska. PaccrosHue mexnay IByMsl TOukaMu. PaccTosiHue OT TOYKM JIO TNPSMOIL.
Paccrosinue Mex 1y napamieabHbIMU MPSMBIMU.

[IepuMeTp MHOTOYroJabHUKA.

Jnuna okpyxHocTu. [nuHa nyru okpyxHoctu. ['pagycHas mepa yria. BenmnunHa BIUMCaHHOTO
yria.

[TonsTie momanu MHOroyrojbHuka. PaBHoBenukue ¢urypsl. Haxoxxnenue miomiaan KBajpara,
MIPSAMOYTOJIbHUKA, ITapaJIeIorpaMMa, TPEYrOJIbHUKA, TPAIICIIAH.

- [lonsTue momanu kpyra. [Lnomanp cexropa. OTHOIICHHUE TUIOIIAICH MOJOOHBIX QHUTY.

JlekapTOBbI KOOPAUHATHI HA MVIOCKOCTH

dopmysia pacCTOIHUE MEXAYy IBYMs ToukamMu. KoopaumHaTel cepeluHbl OTpe3Ka. YpaBHEHHE
¢burypsl. YpaBHEHHE OKPYKHOCTHU U NMPsAMO. YTI0BOM K03 (PULIHEHT IPsIMOH.

BekTopbl

[lonarue Bektopa. Moxayns BekTopa. PaBHble BekTopa. KosumHeapHbsie BekTOpbl. KoopamHatel
BekTopa. CloKeHHe U BHIYMTAHNE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha yKciio. CKalsipHOE NpOU3BeIeHIE
BeKTOpOB. KocHHyC yria Mexay AByMsl BEKTOPaMH.

I'eomeTpuueckoe npeodpaszoBanue

[lonsitTne o mnpeobOpazoBanuu ¢urypsl. JIBmwxkenue ¢urypbl. Buasl 1nBukeHuss Qurypsi:
napajuleNibHbIM MepeHoc, oceBasi CUMMETPHS, LIEHTpalibHas CUMMETpPHUs, MOBOpPOT. PaBHbIE (QUIYpBHI.
I'omorerus. [logobue duryp.

DJIeMeHThI JIOTUKHU

Ompenenenus. AKCHOMBI B TeOpeMbl. JlokazaTenbcTBo. JJoka3aTenbcTBO OT MPOTUBHOTO. Teopema,
oOparHast naHHoil.HeoOxoauMoe u 1ocTaTouHOE YCIOBHs. YNOTpeOlIeHHE JIOTUYECKUX CBSI30K eciu...,
Mmo..., mo20a u moabko moz2od.

I'eomeTpust B HuCTOpPHYECKOM PAa3BUTHH

N3 wucropum reomerpum, «Hawama» EBkmmma. HWeropuss mnsToro mnocrynata EBkinmna.
TpuroHomerpusi — Hayka 00 U3MEpPEHUU TPEYroJbHUKOB. [locTpoeHne mpaBUIIbHBIX MHOTOYTOJIbHUKOB.
Kaxk 3apoaunace unes koopauHar.

H.N.Jlo6auesckuii. JI.Dwnep. @anec. [Tudarop.
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TemaTuuyeckoe MJIAHNPOBAHUE, B TOM YHCJIE C y4eTOM padoyeil mporpaMMbl BOCIIMTAHUS
€ YKa3aHHeM KOJINYeCTBA YaCOB, OTBOAUMBIX HA OCBOEHHUE KAMKI0W TeMBbI
Anredpa
7 kaacc (102 yaca)

Ne HasBanmue Coaepixanue KosmyecTBo yacos N3 Hux — XapakTepucTHKAa OCHOBHBIX BU/I0B y4eOHOM
n/n pasienoB MarTepuaJa ITo ITo KOHTPOJIbHbIE AeATeJLHOCTH € y4eTOM padoyeii NporpaMmmsl
aBTOpCcKOii | pa0ouei padoThbI BOCIIUTAHUS
NporpamMme | nporpamme
1. | JIuneitnoe Beenenue B anreopy. 15 14 1 Pacnoznasams 4nCcnoBbIe BEIPAKEHUS U BBIPAXKECHUS C
ypaBHEHUE C JIunelinoe IIEPEMEHHBIMY, JIMHEWHBIC YpaBHEHUS. [[puBOAUTE IpUMeEpHI
OJIHOM YpaBHEHUE C OJTHON BBIPA)KCHUH C IEPEMEHHBIMH, JTUHEHHBIX YPaBHEHUM.
IIEPEMEHHOMN IIEPEMEHHOM. CocTaBisITh BEIDAKEHUE C [IEPEMEHHBIMU 110 YCIOBUIO
Pemenue 3anau ¢ 3a/1aui. BeINOMHATE IpeoOpa30BaHus BIPAKEHUN:
ITOMOILIBIO MPUBOANTH OJOOHBIE CcaraeMble, PacCKphIBaTh CKOOKH.
YpaBHEHUH. Haxoauth 3HaueHNE BbIpaXXEHUsI C IEPEMEHHBIMU IPU
IToBTOpEHHE 3aJJaHHBIX 3HAUYEHUIX NepeMeHHbIX. KitaccuduunpoBath
CUCTEMAaTU3ALINS asnredpanveckue BblpakeHUs. ONUCHIBATH 1IEJIbIE BHIPAYKEHUS.
yueOHOTO Dopmynuposams  ONPEAEICHUE JIMHEWHOTO  ypaBHEHHUS.
Marepuaa. Pemarp  nuHeiiHoe  ypaBHeHHME B OO0mEeM  BHUJE.
WNHuTepnpeTnpoBaTh ypaBHEHNE KaK MaTeMaTH4YECKYIO MOJIENb
peasibHOM cuTyanuu. ONHUCHIBaTh CXEMY PEIIEHUs] TEKCTOBOM
3a/1a4u, IPUMEHSATH €€ JUlsl pelIeHus 3a/1a4
2. | Uenbie Tox1ecTBeHHO 52 51 4 Dopmynuposams.
BBIPAYKEHUS paBHBIE BBIPAKEHUS. onpeoeneHusi: TOXJIECTBEHHO PaBHBIX BBIPAKEHUH,

ToxnecrBa. CTeneHb
C HATypaJIbHBIM
IOKAa3aTelIeM.
CBoJicTBa CTEIEHU C
HaTypaJbHBIM
IMOKAa3aTeIeM.
OHOYJIEHEL.
MHOTOYJIEHBI
CnoxeHnue u
BBIYHTAHUE
MHOTOYJIEHOB.

TOKJIECTBA, CTENICHH C HATypaJbHBIM MOKa3aTeJeM,
OJTHOWJIEHA, CTAHJIAPTHOTO BUA OJTHOWIEHA, KO PHIIeHTa
OJTHOYJIEHA, CTETIEHN OJJHOWJIEHA, MHOTOWJICHA, CTETICHH
MHOTOYJICHA;

cBolicmea: CTETICHN C HaTypaJIbHBIM TI0Ka3aTeseM, 3HaKa
CTETICHH;

npasuna: 10Ka3aTeNbCTBa TOKICCTB, YMHOKEHHS OJTHOUYJICHA
Ha MHOTOYJICH, YMHOXXEHHSI MHOTOYJICHOB.

/loxazvieamsb CBOWCTBA CTEIIEHU C HATYPAJIbHBIM
nokaszaTesieM. 3arnchIBaTh U JOKAa3bIBATh (POPMYJIBI:
MIPOU3BEJICHUS] CYMMBI ¥ Pa3HOCTH JIBYX BBIPAKEHHIA,
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YMHOXeEHUE
OJIHOYJIEHA HA
MHOTOYJIEH
YMHOXk€EHUE
MHOTOYJIEHA Ha
MHOTOYJIEH.
Pasnoxenne
MHOTOYJIEHOB Ha
MHOKHUTEJIH.
Brinecenue oo1iero
MHO>KHTEJS 32
ckoOku. Paznoxxenue
MHOTOYJIEHOB Ha
MHOXUTEIH. Meron
IPYNIHUPOBKH.
[IpowusBenenne
Pa3HOCTH U CYyMMBI
JBYX BBIpaKECHUN
Pasnocts kBanpaToB
JBYX BBIpAKECHUN
KBagpar cymmel n
KBaJIpaT pa3HOCTU
JBYX BBIPaKECHUN.
[IpeoOpazoBanme
MHOTOYJIEHA B
KBaJIpaT CyMMBI UJIU
Pa3HOCTH IBYX
BbIpakeHuil. Cymma
U pa3HOCTh KyOOB
JBYX BBIpaKECHUN
IIpumeHeHune
pa3IMYHbIX
crnoco0oB
pa3ioxeHus
MHOTOYJIEHA Ha
MHOKHUTEJIH.

Pa3HOCTH KBaJpPATOB JIBYX BBIPAXKEHUN, KBaJlpaTa CyMMBbI U
KBaJ[paTa pa3HOCTH JIBYX BBIPaKEHUI, CyMMBI KYyOOB U
Pa3HOCTH KyOOB JIBYX BbIpaKE€HUI.

Buviuucnams 3HaueHNE BEIPAXKEHUN C IIEPEMEHHBIMU.
[TpuMeHsTH CBOICTBA CTETIEHU LTS TPeoOpa3oBaHuUs
BBIPA)KCHUI. BBINIOJIHATE YMHOKEHUE OJTHOUJICHOB U
BO3BEJICHUE OJIHOWICHA B CTENEHb. [[pUBOIUTE OTHOWIEH K
CTaHJIapTHOMY BH]ly. 3allChIBATh MHOTOUIEH B CTAHAAPTHOM
BHJIE, OIIPENENATh CTENIeHb MHOTousIeHa. [Ipeobpa3zoBriBaTh
IIPOU3BEICHUE OJHOUYIEHA MU MHOTOYJIEHA; CYMMBI, Pa3HOCTH,
IIPOU3BENICHHUS IByX MHOTOWICHOB B MHOTOUWIECH. BBINOJIHATE
pa3okKEHNEe MHOTOWICHA Ha MHOKUTEIH CIIOCOO0M
BBIHECEHUS OOIIEr0 MHOKUTENS 32 CKOOKH, CIIOCOOOM
IPYNIUPOBKHU, IO (POPMYyJIaM COKPAIIEHHOTO YMHOKEHUS U C
IIPUMEHEHHEM HECKOJIBKUX cr1oco0oB. Mcnoib30BaTh
yKa3aHHbIE IPe0OPa30BaHUs B IPOLECCE PELICHUS
YPaBHEHUH, OKA3aTEIbCTBA YTBEPKICHUMN, PEILICHUS
TEKCTOBBIX 3a]1a4
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IToBTOpEHUE N
CUCTEMAaTH3alHsI
y4eOHOT0 MaTepuaa

OyHKIMU CBs3u MEXy 12 11 IIpusooumys npuMepsl 3aBUCUMOCTEN MEXTy BETUUNHAMHU.
BEJTMYUHAMU. PaznnuaTh cpenu 3aBUCHMOCTEN (yHKIIMOHATIBHBIE
Oynkiusa. CrnocoObl 3aBUCUMOCTH.
3a/1aHus QYHKIHH. Onucvieams nousimus: 3aBUCUMON U HE3aBUCUMOM
I'paduk GyHKIHH. NepeMEHHBIX, (QYHKIHH, apryMeHTa (YYHKIIMH; CIIOCOOBI
Jlunetinast pyHkums, 3amanust GyHKIuu. GopMyIupoBaTh OMpeaeNeHus: 00J1acTu
e€ rpaduku ompeneneHus: GyHKINH, 001acTH 3HaAUCHUH (HYHKIINH,
CBOIICTBA. rpaduka QYHKIUH, THHEWHHOU (QYHKIIUH, TPSIMOMA
[ToBTOpEHME U MIPOMOPLIMOHAIBHOCTH.
CUCTEMAaTU3aLus Buviuucnams 31aueHne (yHKIMM 110 33JJaHHOMY 3HAUEHUIO
yueOHOTO MaTepuaa aprymenTta. CocTaBisITh TaONMUIIBI 3HAYCHUN (PYHKIINH.
Crpourts rpaduk QyHKINH, 3a0aHHON TabmuaHo. [To rpaduky
(byHKIUY, SBISIOUIEHCS MOJENBIO PEATBHOTO Mpoliecca,
ONPEEIATh XapaKTEPUCTUKU 3TOTO Mpouecca. CTpouTh
rpaduK JIMHEHHON QYHKIMU U TPSIMOMA
IPONOPLUHUOHAIBHOCTH. ONUCHIBaTh CBOMCTBA 3TUX (PYHKUUH
Cucremsl VYpaBHEHHUSI C IByMsI 20 20 IIpusooums npumepul. ypaBHEHHUS ¢ IByMS [IEPEMEHHBIMU;
JIMHEHHBIX [IEPEMEHHBIMHU. JIMHEIHOTO ypaBHEHUS C IBYMSI IEPEMEHHBIMH; CUCTEMBI
YPaBHEHUH ¢ JIunelinoe JBYX JIMHEHUHBIX YPABHEHUN C IBYMS IIEPEMEHHBIMU;
JIBYMS YpaBHEHHUE C ABYMsI peaJIbHBIX MIPOLIECCOB, JUIsl KOTOPHIX YPAaBHEHUE C IBYMSI
IIEpEMEHHBIMU [IEPEMEHHBIMH U €r0 MIEPEMEHHBIMH WJIM CUCTEMA YPaBHEHUH C IBYMsI

rpaduk. CucTeMbl
YPaBHEHUH C ABYMS
MepeMEHHBIMHU.
I'padmueckuii MmeTox
peIIeHUs] CUCTEMBI
JIBYX JIMHEHMHBIX
YPaBHEHUH C JBYMs
MepeMEHHBIMHU.
Pemienune cucrem
JIMHEHHBIX
YpaBHEHUN METOJIOM
IIOJICTAHOBKH.

MIEPEMEHHBIMH SBIISIOTCSI MATEMaTUYECKIMH MOJIETISIMU.
OmnpenensiTb, ABISAETCS JIM TIapa YUCEI pelIeHHEeM JaHHOTO
YpaBHEHHS C ABYMsI IEPEMEHHBIMHU.

Dopmynuposams:

onpedenienus: PeUICHNs yPaBHEHUS C IByMs IEPEMEHHBIMHU;
YTO 3HAYUT PELIUTh ypaBHEHUE C IByMs IEPEMEHHBIMHU;
rpaduKa ypaBHEHUS C IBYMS IIEPEMEHHBIMH; THHEHHOTO
YpaBHEHHS C ABYMsI IEPEMEHHBIMU; PEIICHUS] CHCTEMBI
YpaBHEHHH C ABYMsI IEPEMEHHBIMU;

ceoticmea ypaBHEHHH ¢ IBYMsI TIEPEMEHHBIMHU.

Onucvleamsb: cCBOUCTBA TpaduiKa TMHEHHOTO YpaBHEHUS B
3aBHCHMOCTH OT 3HaUeHHH KOAPPUIIMEHTOB, rpaduyeckuii
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Pemrenune cucrem
JIMHEWHBIX
YpaBHEHUN METOJIOM
cloxkeHus. Pemenue
3aJ1a4y ¢ IOMOIIILIO
CHCTEM JIMHEHHBIX
YpaBHEHUU.
[ToBTOpEHUE M
CHCTeMaTH3alNs
yueOHOTO MaTepuaia

METOJ| PELICHUs CUCTEMBI IByX YPAaBHEHU C ABYMsI
IIEPEMEHHBIMH, METOJI TOACTAHOBKU U METOJI CJIOKEHHUS IS
peLIeHUs] CUCTEMBI ABYX JIMHEMHBIX YPABHEHUH C IBYMsI
IIEPEMEHHBIMU.

Cmpoums TpapuK TUHEHHOTO YPaBHEHHUS C JIBYMS
IIEpEMEHHBIMU. PemaTe CUCTEMBI IBYX JIMHEHHBIX YPABHEHUN
C ABYMsI IIEPEMEHHBIMU.

Pewams TexkcToBBIE 3amaud, B KOTOPBIX CHCTEMa JABYX
JIMHEWHBIX YPAaBHEHUM C JBYMs II€PEMEHHBIMU SIBISAETCS
MaTE€MaTUYECKOM  MOJEIBI0  PEalbHOTO  IIpolecca, |
MHTEPIPETUPOBATH PE3YJIbTAT PEUICHUS] CUCTEMBI

5. | IloBropenue n YipaxHeHus s 6 6 1
CUCTEMaTu3alus | MOBTOPEHHUs Kypca 7
y4eOHOTO KJacca.
Marepuaja NTOrosslii KOHTPOJIb
nUTOoro 105 102 8
8 kaacc (102 yaca)
Ne HasBanmue Coaepixanue KosmuecTBo yacos N3 Hux — XapakTepucTHKAa OCHOBHBIX BH/I0B y4eOHOM
n/n pasienon MaTepuaa ITo ITo KOHTPOJIbHBbIE AeATeJLHOCTH € y4eTOM padoyeii NporpaMmmsl
aBTOpCKOii | padoueit padoTsbI BOCIIUTAHUS
NnporpamMme | nporpaMmme
1. | PannoHanbHbIE PannonaneHbIe 44 44 3 Pacnosznaeams 1ienpie paliioHAbHBIE BBIPAYKEHHS, IPOOHBIE
BBIPAYKEHUS apodu. OcHoBHOE paloHaIbHbIE BEIPAKEHUS, IPUBOIUTH MPUMEPHI TAKUX
CBOMCTBO BbIpaXXeHUN. Popmyauposams.: onpeoenenus:
paloHaIbHON paIMOHAJIBLHOTO BBIPAYKEHUS, TOIYCTUMBIX 3HAUEHUN
npo6u. Crnoxxenne u IIEPEMEHHOM, TOKIECTBEHHO PABHBIX BBIPAKCHMUI,
BBIYUTAHUE TOKJIECTBA, PABHOCWJIBHBIX YPaBHEHUH, palliOHATILHOTO
paloOHaIbHBIX YpaBHEHHUS, CTENICHU C HYJEBBIM I10Ka3aTeeM, CTENIEHH C
apo0eii ¢ L[EJIBIM OTPHUIATENbHBIM [T0KA3aTeIeM, CTAaHAAPTHOIO BUJIA
OJIMHAKOBBIMU YyucIa, 00paTHOM MPOMOPIIUOHATILHOCTH; CEOUCMEA:
3HAMEHATEISIMHU. OCHOBHO€ CBOWCTBO pallMOHAIBHOM JpoOH, CBOICTBA CTENEHU
Cnoxenue u C LIEJIBIM TTOKa3aTelieM, YpaBHeHUH, (yHKIIUU
BBIYUTAHUE ) )
PAIHOHATHHBIX y= o ;npasuna: CIOXKEHUs!, BBIYMUTAHUS, YMHOKEHHUS,

npoOeli ¢ pa3HBIMU

JiesieHus: ApoOei, BO3BEICHUS IpOoOU B CTETIEHb; YCIOBUE
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3HaMEHaTEJISIMU.
YMHOKEHHUE U
JIeJICHUE
palMoHaIbHBIX
npobeii. Bo3eenenue
palMOHAIBHOMN
IpOoOH B CTEIICHB.
ToxeCTBEHHBIE
npeoOpazoBaHUs
palMoHaIbHBIX
BBIpAXKCHUM.
PaBHOCHIIBHBIE
ypaBHEHHUS.
ParmonanesHbie
ypaBHeHus. CTeneHb
C LEJBIM
OTPUIIATETHLHBIM
MOKa3aTeJieM.
CaoiicTBa cTenieHU

C IEeJBIM
MOKa3aTeJieM.

QyHKIUA Y = K u e
X

rpaduk.

paBeHCTBa ApOOH HYII0. /JoKa3vbieamb CBOMCTBA CTENEHH C
LeNIBIM NoKa3areneM. Onucbigams Tpapuyaeckuii MeTon
pelieHusl ypaBHEHM C OJTHOM NEpeMEHHON. [Ipumenamo
OCHOBHO€ CBOWCTBO pallMOHAJIbHON ApOOU Ui COKpAICHUS
u npeodpazoBanus Apooei. IIpuBoauTh 1podu K HOBOMY
(oOmemy) 3HameHareno. HaxonuTe cymMMy, pa3HOCTb,
MIPOU3BEJICHNE U YacTHOE Jpo0eil. BrImonHATh
TOKJIECTBEHHBIE TPE0OPa30BaHUs PAllMOHAIbHbIX
BbIpaXXEHUI. Pewiams ypaBHEHHUs C IIEPEMEHHOU B
3HameHartene apoou. /lpumensims CBOMCTBA CTENIEHU C IEJIBIM
IoKasareseMm Juisl mpeoOpa3oBaHUs BeIpaKEeHUN. 3anucvieams
quciia B CTaHJAapTHOM BUJE. Bbinonusames NOCTPOEHUE

k
1 yTeHue rpaduka QyHKIUU y = —
n

KBagpartusie
KOPHHU.
JleicTBUTENBbHBIC
yucia

OyHKIUA Y = x° ueé
rpaduk.
KBanpaTtHbie KOpHU.
Apudmernaecknii
KBa/IpaTHBII KOPEHb.
MHOK€ECTBO U €ro
JJIEMEHTHI.
ITogmHOXECTBO.
Omneparuu Haj
MHO>KECTBaMHU.
Yucnossle
MHO>€ECTBA.

25

24

Onucvieams: TIOHATHE MHOKECTBA, HJIEMEHTAa MHOKECTBA,
CHIOCOOBI 33JJaHHsI MHOKECTB; MHO’KECTBO HATYPaJIbHBIX
9HCel, MHOXECTBO IEJIBIX YUCEI, MHOYKECTBO PAIlHOHATBHBIX
9HCell, MHOXKECTBO JEHCTBUTEILHBIX YACENT U CBSI3H MEKTY
STHUMH YHCIOBEIMU MHOKECTBAMH; CBSI3b MEXKTY
O0ECKOHEYHBIMHU JICCITHYHBIME POOSMH M PAIlHOHATBHBIMU,
UPpaIMOHAILHBIMH YUCIIAMH.

Pacnosznaéams panioHaIbHBIE M HPPAIIMOHATBHBIE YUCIIA.
[TpuBOIUTE IPUMEPHI PAIIMOHATBHBIX YUCET U
UPPAIMOHATILHBIX YHCEIT.

3anuceieams ¢ TOMOIIBIO (HOPMYIT CBONCTBA NEHCTBUM C
JCVUCTBUTEILHBIMH YUCIIAMHU.
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CaoiicTBa
apuMeTnIecKoro
KBa/IpaTHOTO KOPHSI.
ToxxeCTBEHHBIE
npeoOpazoBaHUs
BBIPAXKCHU,
JepIKaInux
KBa/IpaTHbIE KOPHHU.

OyHKIUSA Y = Jxu

Dopmynuposams:

onpeodenieHus: KBaJpaTHOTO KOPHS U3 YHCIIA,
apu(pMEeTHIECKOTO KBAJPATHOTO KOPHS U3 YHCIIA, PABHBIX
MHO>KECTB, TTOJIMHOKECTBA, TIEPECEUCHUSI MHOYKECTB,
00bEeIMHEHUS] MHOYKECTB;

ceoticmea: GyHKIHAH ) = X7, apu(pMeTHIECKOro KBaIPaTHOTO

KOpHSA, QYHKIUH Y = Jx.

Jloxazvieamsb cBOWCTBA apu(PMETHUECKOTO KBAIPATHOTO
KOpHSL.

e€ rpaduk. Cmpoums rpadguxu QyHKIHI y =x" 1 y = Jx.
[TpumMeHsTH MOHATHE apUPMETHYECKOTO KBAPATHOTO KOPHS
JUISl BBIYUCIICHUS 3HAYECHHI BBIPAKECHUM.
Ynpowamy Bbipaxkenus. Pemate ypaBHeHus. CpaBHUBATH
3Ha4YEHUsI BhIpaKEHUN. BBITIOIHATH MpeoOpa3oBaHue
BBIPAKEHUI C IPUMEHEHUEM BBIHECEHUSI MHOKHUTENS U3-110]1
3HaKa KOpPHs, BHECEHHE MHOXKUTEJS 10| 3HAK KOPHSI.
BbInosiHATE 0CBOOOXAEHNE OT HPPALOHAIBHOCTH B
3HaMeHarene Ipo0H, aHaIu3 COOTHOIIEHUH MEXy
YHCJIOBBIMM MHOKECTBAMU U MX DJIEMEHTaMU
KBagpartusie KBagparHeie 26 26 Pacnoznasame v TpUBOAUTH IPUMEPHI KBAIPaTHBIX
ypaBHEHHUS YpaBHEHHS. YpaBHEHUH pa3IMUHbIX BUAOB (IIOJHBIX, HEMIOJIHBIX,
Pemenne HenmomHpIX IIPUBEAEHHBIX ), KBaJJPATHBIX TPEXUJICHOB.
KBAaJIpaTHBIX Onucvieams B 00111€EM BUJIE PELLIEHUE HEMOJIHBIX KBaJPaTHBIX
YpaBHEHUM. YpaBHEHUM.
dopMyna KopHeEn Dopmynuposamb:
KBAaJIpaTHOTO onpeoeneHus: ypaBHEHUS NEPBON CTENIEHH, KBaIpaTHOT'O

ypaBHeHus. Teopema
Buera. Kagparuslii
TpéxwieH. Pemenue
YPaBHEHUH, KOTOPbIE
CBOJATCS K
KBaJIpaTHBIM
YPAaBHEHUSIM.
PannonaneHbIe
YpaBHEHUS KaK

YPaBHEHUS; KBAAPATHOIO TPEXWICHA, JUCKPUMUHAHTA
KBaJPaTHOI'O YpPaBHEHUS

Y KBAJIPaTHOI'O TPEXWICHA, KOPHs KBAIPATHOI'O TPEXWICHA;
OWKBaJPaTHOTO ypaBHEHHUS;

c60licmea KBaIpaTHOTO TPEXWIICHA;

meopemy Buera u 00paTHyI0 eii Teopemy.

3anucvieamsv U fOKa3bIBaTh (POPMYITy KOpHEN KBaJIpaTHOTO
ypaBHeHUs. MccnenoBaTh KOJIMYECTBO KOPHEN KBAIPATHOTO
YpaBHEHUs B 3aBUCUMOCTHU OT 3HaKa €ro JUCKPUMHUHAHTA.
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MAaTeMaTu4eCcKne
MOJIENH PEATBHBIX
CUTYyalUH.

lokasvieams meopemvor: Buera (nmpsimyto u oOpaTHyo), o
Pa3IoKEHUU KBAIPATHOIO TPEXWICHA HA MHOXKUTENH, O
CBOMCTBE KBAJPATHOI'O TPEXUJIEHA C OTPULIATEIILHBIM
JUCKPUMHHAHTOM.

Onucvieams Ha IPUMEPAX METOJ1 3aMEHbI TIEPEMEHHOM IS
pelIeHusl ypaBHEHU.

Haxooumws xOpHY KBaJIpaTHBIX YPaBHEHUHN PA3IMYHBIX BUJIOB.
[Ipumensts Teopemy Buera u oOpaTHyto eif Teopemy.
BrINONHATE pa3ioxkeHne KBAIPaTHOrO TPEXWICHA Ha
MHOXuUTeIM. HaxonuTh KOpHH ypaBHEHHH, KOTOpPBIE
CBOAATCA K KBaJpaTHbIM. COCTaBIIATh KBaJIpaTHbIE
YPAaBHEHUS U YPABHEHUS, CBOIAIINECS K KBAJAPATHBIM,
SBJISIOIIUECS MATEMAaTUYECKUMU MOJEIIIMU PEaIbHbIX
CUTYyaLUH

4. | IloBropenue u YipaxHeHus s 10 9 1
CUCTeMaTu3alus | MOBTOpPEHUs Kypca 8
y4eOHOTO KJacca
Marepuana
nUTOoro 105 102 7
9 kaacc (102 yaca)
Ne HasBanmue Coaepixanue KosmmyecTBo yacos N3 Hux — XapakTepucTHKAa OCHOBHBIX BU/I0B y4eOHOM
n/n pasienon MarTepuaJa ITo ITo KOHTPOJIbHbIE AeATeJLHOCTH € y4eTOM padoyeii NporpaMmmsl
aBTOpCcKoil | palouei padoTsbI BOCIIUTAHUS
NporpamMme | nporpamme
1. | HepaBencrBa Yucnossle 20 19 1 Pacnoznasams v TpUBOINUTH PUMEPHI YUCIIOBBIX
HEPaBEHCTBA. HEPABEHCTB, HEPABEHCTB C IEPEMEHHBIMU, TUHEHHbIX

OcHOBHBIE CBOMCTBa
YUCIIOBBIX
HEPaBEHCTB.
Cnoxenue u
YMHOXCHHE
YUCIIOBBIX
HEPaBEHCTB.
O1ieHuBaHuE
SHAYECHUS

HEPABEHCTB C OJIHOW MEPEMEHHOM, TBOMHBIX HEPABEHCTB.
Dopmynuposamy:

onpeoeneHus: CPaBHEHUS IBYX YHUCEJ, PEIICHUS
HEPABEHCTBA C OJIHOW MEPEMEHHON, PAaBHOCHIIBHBIX
HEPABEHCTB, PEIICHUSI CUCTEMbI HEPABEHCTB C OJHOMN
MepEMEHHOM, 00JIaCTH ONPE/IEIICHUS BIPAKECHNUS,
C601cmMeEa YNCIIOBBIX HEPABEHCTB, CIIOKEHUS U YMHOXKEHUS
YUCJIOBBIX HEPABEHCTB

Jloxazvieams: CBONCTBA YUCIIOBBIX HEPABEHCTB, TEOPEMBI O
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BBIPAKCHHUSI.
HepasencrtBa ¢ oHOM
IIEPEMEHHOM.
Pemenne HepaBeHCTB
C OJTHOM NEPEMEHHOM.
Hucnosblie
IIPOMEXYTKH.
Cucrembl TUHEHHBIX
HEPABEHCTB C OJTHOM

CJIOKEHUH U YMHOKEHUH YUCIIOBBIX HEPABEHCTB.
Pewame nuHeliHbIe HEpAaBEHCTBA. 3alMCHIBATh PELICHUS
HEPABEHCTB U UX CUCTEM B BUJE YUCIIOBBIX POMEKYTKOB,
00BbEeTMHEHNS, TIEPECEUCHHUST YHCITOBBIX IIPOMEKYTKOB.
Pemrats cucreMy HEPaBEHCTB ¢ OAHOU ITEPEMEHHOM.
OneHuBaTh 3HaU€HUE BbIpakeHus. M300pakaTs Ha
KOOpPJIMHATHOM NpSMOH 3aJJaHHbIE HEPABEHCTBAMU YHCIIOBbIE
MIPOMEXYTKU

IIEPEMEHHOM.
KBanparnunas [ToBTOpEHuE 1 38 37 Onucvleams oHsATHE QYHKIIUU KaK TIpaBuUIia,
byHKIHS pacumperme YCTaHABJIMBAIOLIETO CBA3b MEKY JJIEMEHTAMU JABYX

CBEIEHUH O
¢bynkun. CBoicTBa
¢bynkn. Kak
MOCTPOUTH rpapuK
dynkmn y = kf(x),
€CJIM U3BECTEH
rpaduK GYHKITUH

y = f(x). Kak
MIOCTPOUTH TpapuKu
byukimit y = f(x) + b
ny=f(x +a), ecnmu
U3BECTEH Irpaduk
bynkun y = f(x).
KBagparnunas
byHKIms, e€ rpadux
u cBolicTBa. Pemenune
KBaJ[paTHBIX
HEPABEHCTB.
Cucrembl ypaBHEHUI
C IByMs
[IEPEMEHHBIMHU.
Pemenue 3anau ¢
ITOMOIIbIO CUCTEM
YpaBHEHU BTOPOU

MHOJKECTB.
Dopmynuposams:

onpeodenenus: Uyl QyHKIINHT; TPOMEKYTKOB
3HAKOMOCTOSTHCTBA (PYHKIMH; ()YHKIIMH, BO3PACTAIOIIEH
(yObIBaroIeit) Ha MHOXKECTBE; KBaJpaTHUYHON (QYHKINH;
KBaJ[paTHOTO HEPABEHCTBA;

ceoticmea KBaIpaTUIHON (YHKITHH;

npasunia TOCTPOCHUS TpaguKoB HYHKIUN C TIOMOIIBIO
npeobpazoBanuii Buna f(x) — f(x)+a; f(x) — f(x + a); f(x) —
kf(x).

Cmpoums Tpaduku QyHKIHA ¢ TOMOIIBIO TPEoOpa30BaHMit
Buna f(x) — f(x) + a; f(x) = fix + a); fx) = K(x).
Cmpoums Tpaduk kBaapatndaoil pyHkmun. [To rpapuxy
KBaJIpaTUYHOM (YHKIIMU ONMCHIBATH €€ CBONCTBA.
Onucvieams CXeMaTUYHOE PACIOJIOKEHUE MapadoIIbl
OTHOCHTEIIEHO OCH a0CIIMCC B 3aBHCUMOCTH OT 3HaKa
cTapuiero ko3g@uunenrta u IMCKpUMUHAHTA
COOTBETCTBYIOIIETO KBAIPATHOTO TPEXUIICHA.

Pewamb xBanpaTHbie HEPABEHCTBA, UCTIONIB3YS CXEMY
PacIoIOKEHUs MapadoIbl OTHOCUTEIBHO OCH abCIHCC.
Onucvieams TpadpuyecKuii METO PEICHHUS CUCTEMBI JBYX
YpaBHEHHI ¢ ABYMsI IEPEMEHHBIMHU, METO/T TIOJACTAaHOBKH U
METO/ CJIOXKEHHUS ISl PEIICHUS] CUCTEMBI IBYX YPaBHEHUH C
JIBYMSI IEDEMEHHBIMH, OJTHO U3 KOTOPBIX HE SBISETCS
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CTETIEHH. JINHENHBIM.
Pewams TexcTOBBIE 33/1a4M, B KOTOPBIX CUCTEMA JBYX
ypaBHEHUH C JBYMs IEPEMEHHBIMU SIBJISIETCS
MaTeMaTHYECKOM MOJIENBIO PEAIBHOTO MpOoLecca,
Y MHTEPIPETUPOBATH PE3YIBTAT PEIICHUS CUCTEMBI.
DneMeHTbI Maremaruueckoe 20 19 IIpusooums npumepuol:
MPUMEPHOI MOJIEIMPOBAHUE. MAaTEMaTHYECKUX MOJIENEN PEATIbHBIX CUTYAIIN;
MaTeMaTHKu [IponieHTHBIE MPUKJIIAHBIX 33]1a4; TPUOTUKEHHBIX BEIIMUUH;
pacy€Thl. HCIIOJIb30BAHUSI KOMOMHATOPHBIX MTPaBUII CYMMBI U
[TpubnmxénnbIe MIPOU3BENICHUS; CTYYalHBIX COOBITHI, BKITIOUAs
BBIUYHCIICHUSL. JIOCTOBEPHBIEC U HEBO3MOKHBIE COOBITHUSI; OTIBITOB C
OcHoBHbIE NpaBUIIA PaBHOBEPOSTHBIMHU MCXOJIAMH; TIPEACTABICHUS
KOMOWHATOPUKH CTATUCTUYECKHUX JIAHHBIX B BUJIE TAOIUII, AHArpaMM,
Hacrora n rpadUKOB; HCIIOTH30BAHMSI BEPOSITHOCTHBIX CBOHCTB
BEPOSITHOCTh OKPYXKAIOIUX SIBJICHUN.
CIIy4alHOTO Dopmynuposamy:
COOBITHSL. onpeoeneHusi: AOCOIOTHON MOTPEIIHOCTH, OTHOCUTEIbHON
Kitaccnueckoe MOTPEUTHOCTH, IOCTOBEPHOTO COOBITHS, HEBO3MOKHOTO
OIIpEIEIICHUE COOBITHS; KIIACCHUYECKOE OTIPE/ICIIEHNE BEPOSITHOCTH;
BEPOSITHOCTH. npasuna; KOMOMHATOPHOE MPABHIIO CyMMBI, KOMOMHATOPHOE

HauanbHrle cBeneHus
O CTaTUCTHUKE.

MIPaBUJIO MPOU3BECHUSL.

Onucvieams 3Tallbl pellieHns TPUKIATHON 3a/1auH.
[TosicHATH ¥ 3anUCBHIBATh (OPMYITY CIOKHBIX IPOIIEHTOB.
IIpoBOIUTH MPOLIEHTHBIE PACUETHI C UCTIOIB30BAHUEM
CJIOHBIX ITPOLIEHTOB.

Haxooumws TOUHOCTH IPUOTMKEHUS IO TaOIHIIE
MpUOJIMKEHHBIX 3HAYCHUH BeM4nHbI. Mcnonb3oBaTh
paznuyHbie (OPMBI 3aMKUCU PUOITMKEHHOTO 3HAUCHUS
BenM4MHBI. OLIeHNBATh NPUOIMKEHHOE 3HAUEHUE BEIINYNHBI.
IIpo600ums OMBITHI CO CydalHBIMU UcXoAaMU. [IOSACHATE 1
3anychIBaTh GOPMYITY HaXOXKIEHHS YaCTOThI CIy4aifHOro
coObITHS. OMUCHIBATh CTATHCTUYECKYIO OIICHKY
BEPOSTHOCTH CIIydailHOTO cOObITHsI. HaxoauTh BEpOSITHOCTH
CIIy4alfHOTO COOBITHS B ONBITAX C PABHOBEPOSITHBIMU
HCXOJAaMH.

Onucviéams ~ 3Tanbl  CTaTHCTUYECKOTO  MCCIIEIOBAHUS.
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OdopmisaTe WHGOPMAIMIO B BUAC TAONHII W JUATPAMM.
N3Bnekars nHGopMaIuio u3 Tabauil u quarpamm. Haxoauts
U TPUBOJTUTH TMPUMEPHI HCIOIH30BAHUS CTATUCTHUYECKUX
XapaKTePUCTHK COBOKYITHOCTH JIaHHBIX: CPEJHEE 3HAUYCHHE,
MOJIa, pa3Max, MeJInaHa BEIOOPKU

Yucnossle Yucnossle 17 17 IIpusooums npumepul. IOCIEO0BATENIBHOCTEN; YMCIOBBIX
MOCIIEI0BATENbH | MOCIEJ0BATEILHOCTH. MOCIIEIOBATEIBHOCTEH, B YACTHOCTH apu(METHUECKON 1
OCTH Apudmernueckas re€OMETPUYECKOMN IPOTrPECCH; CITOIb30BaHUS
nporpeccus. Cymma n IIOCJIEIOBATEIBHOCTEN B peaIbHON XKU3HU; 337a4, B KOTOPBIX
MIEPBBIX YJICHOB paccMaTpuBaOTCA CyMMbI C OECKOHEYHBIM YHCIIOM
apudmeTnyeckon cllaraeMbIX.
IPOTrPECCHH. Onucviéams: IOHATUE NOCIEN0BATEILHOCTH, YWICHA
I'eomeTrpuueckas MIOCJIEIOBATEIBHOCTH, CIIOCOOBI 3a/1aHuUs
nporpeccus. Cymma n MOCIIE0BATEIbHOCTH.
MIEPBBIX YJICHOB Buviyucnsams 4naeHsl NOCIEN0BATEIbHOCTH, 3aJaHHON
reoOMeTPUUYECKON (bopMyInoit n-To YieHa WIU peKyppeHTHO.
nporpeccun. Cymma Dopmynuposamn.:
OECKOHEYHO onpedenenus; apuPMETHIECKON POTPECCHH,
reOMETPUYECKON F€OMETPHUUYECKON MTPOTPECCUH;
IIPOrPECCHH, Y c60licmea YIEHOB T€OMETPUUYECKON U apU(PMETUUECKOM
KoTopo# | q | < 1. MIPOTpeccuil.
3aoasame apuMETHUECKYIO U TEOMETPHUECKYIO
IIPOrPECCUU PEKYPPEHTHO.
3anucvieams 1 nosacnams GOpMyIbI OOIIETO YIeHa
apu(METHYECKON U TE€OMETPUIECKOM MPOTPECCHIA.
3anucvieams 1 0okaszvieams: GOPMyYIIBI CyMMBI /1 TIEPBBIX
YJIEHOB apu(PMETHUYECKON U TEOMETPUUYECKOI POrpeccuii;
(bopMyIbI, BRIpaXaroIue CBONCTBA YICHOB
apu(METHYECKON U TE€OMETPUYECKON TPOTPECCHIA.
Boiuucniams  cymmy  OECKOHEYHOM  T€OMETPUUYECKOMU
nporpeccun, y kortopot | q | < 1. IlpeacraBmsrsb
0eCKOHEUYHBIE TIEPHOTIMUECKUE IPOOH B BUIE OOBIKHOBEHHBIX
[ToBTOpEHue n YipaxHeHus s 10 10

CHUCTEMAaTU3aluAa
y4eOHOTO
MarepHana

IIOBTOPEHUS Kypca
9kmnacca

20




| HITOTO

105

| 102

TemaTuuyeckoe MJIAHMPOBaHHE
I'eomerpus
7 kaacc (68 yacoB)

Ne HasBanmue Coaepixanue KosmuyecTBo yacos N3 Hux — XapakTepucTHKAa OCHOBHBIX BU/I0B y4eOHOM
n/n pasienon MarTepuaJa ITo ITo KOHTPOJIbHbIE AeATeJLHOCTH € y4eTOM padoyeii NporpaMmmsl
aBTOpCKoOii | palouei padoTsbI BOCIIUTAHUS
nporpamMme | nporpamMmme
1. | IIpocreiimue Touku u npsMsIe. 15 13 1 I1Ipusooums IpuUMeEpbl FTEOMETPUIECKUX (PUTyp.
reomerpudeckue | OTpe3ok u ero Onucviéams TOUKY, NPSIMYIO, OTPE30K, JIyd, YTOJL.
¢burypsr u ux JuiHa. Jlyd. Yroi. Dopmynuposams.
CBOMCTBA H3mepenue yrios. onpeodesieHus. PaBHBIX OTPE3KOB, CEPEIUHBI OTPE3Ka,

CMmexHbIe U
BEPTUKAJIbHbBIE YIIIBI.
[lepnenaukyisapHbIe
npsiMble. AKCUOMBI.
IToBTOpEHUE N
CUCTEMAaTH3alHs
y4eOHOTO MaTepHaia

pacCTOsIHUSA MEXKIy ABYMS TOUKaMU, JOIIOTHUTEIIBHBIX
Jydei, pa3BEPHYTOTO YIiia, paBHBIX YTJIOB, OMCCEKTPUCHI
yIJIa, CMEKHBIX U BEPTUKAJIBHBIX YIJIOB, IIEPECEKAOIINXCS
MPSIMBIX, IEPIEHANKYJIAPHBIX NPSAMBIX, IEPIICHIUKYIISAPA,
HAaKJIOHHOM, pacCTOSIHUSA OT TOYKH JI0 MPSIMOI;

ceoticmea: pacrlojIOKEHUs TOUEK Ha NMPSAMOiL, H3MEpPEHUS
OTPE3KOB U YIJIOB, CMEXKHBIX U BEPTUKAIBHBIX YIJIOB,
MEPIEHUKYIIAPHBIX NIPSMBIX; OCHOBHOE CBOWCTBO IIPSIMOM.
Knaccuguyuposams yrisl.

Lloxazvieamsb: TEOPEMBI O IIEPECEKAOIUXCA MPSMBIX, O
CBOMCTBAX CMEXHBIX U BEPTUKAIBHBIX YIJIOB, O
€AVMHCTBEHHOCTH IIPSIMOM, NEPIIEHIUKYIISIPHON TaHHON
(cimyuaii, Korja TO4Ka JISKHUT Ha JaHHOMW MPSAMOIL).
Haxooums navHy oTpe3Ka, paJyCHYIO Mepy yria,
HCIIOJIb3Ysl CBOMCTBA UX U3MEPEHUH.

H3006pasxcams ¢ TOMOILBIO YEPTEKHBIX THCTPYMEHTOB
reoMeTpuueckre (PUrypbl: OTPe3O0K, JIyd, yroJl, CMEKHbIE U
BEPTUKAJIBHBIC YIJIbl, IEPIIEHIUKYISIPHBIE IIPSIMBIE, OTPE3KU
U JIy4H.

lloschame, 4TO TaKOE aKCUOMA, OTIPECIICHUE.

Pewams 3a1aun Ha BEIYUCIICHNE U JJOKA3aTEIbCTBO,
IIPOBOJIs1 HEOOXOAMMBIE T0KA3aTEIbHBIE PACCYKICHUS
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TpeyrosbHUKN PaBHbIC 18 18 Onucvleams CMBICII TIOHSTHS «paBHBIE QUTYPBI».
TPEYrOJIbHUKH. [TpuBOAMTH IPUMEPHI PAaBHBIX QUTYP.
BeicoTa, mequana, H300pasxcams 1 HaXOAUTh HA PUCYHKaX PaBHOCTOPOHHHUE,
ouccekTpuca paBHOOEIPEHHBIE, IPSMOYTOJIbHBIE, OCTPOYTOJIbHBIE,
TPEYroJbHUKA. TYIOYTrOJIbHBIEC TPEYTOJIBHUKU U UX JJIEMEHTHI.
[TepBrIit 1 BTOpOit Knaccugpuyuposams TpeyroJIbHUKH IO CTOPOHAM H YTJIaM.
IIPU3HAKU PaBEHCTBA Dopmynuposama.:
TPEyroJIbHUKOB. onpeoeneHusi; OCTPOYTroJIbHOTO, TYOYT0OJIbHOTIO,
PaBHOOEIpeHHBIIM MPSIMOYTOJILHOTO, PABHOOEIPEHHOTO, PABHOCTOPOHHETO,
TPEYroJIbHUK U €TI0 Pa3HOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BBICOTHI,
cBoricta. [Ipuznaku MeEJIMaHbl TPEYTOJIbHUKA; PABHBIX TPEYTrOJIbHUKOB;
paBHOOEIPEHHOTO CEPEIMHHOIO MEPIIECHINKYIISIPA OTPE3Ka; IEPUMETPA
TpPEYroJbHUKA. TPEyroJbHUKA,
Tperuit npusHak ceoticmea: paBHOOEAPEHHOTO TPEYTOJIbHUKA, CEPEANHHOTO
paBeHCTBa MIEPIEHIUKYIIIPA OTPE3KA, OCHOBHOTO CBOMCTBA PAaBEHCTBA
TPEyroJIbHUKOB. TPEyroJIbHUKOB;
Teopemsl. NPU3HAKU. PaBEHCTBA TPEYTrOJIbLHUKOB, paBHOOEAPEHHOTO
TpPEyroJbHUKA.
/loxazvieamsb TEOPEMBI: O EAMHCTBEHHOCTH MPSIMOU,
NEpIEeHIUKYIIPHON TaHHOU (Cilyyal, KOT1a TOYKa JIEKUT
BHE JJaHHOU IpsSIMOM); TP NPU3HAKA PAaBEHCTBA
TPEYrOJIbHUKOB; IPU3HAKU PaBHOOEIPEHHOTO
TPEYroJbHUKA; TEOPEMBI O CBOMCTBAX CEPEAUHHOTO
NIEPIIEHIUKYJIIpa, pABHOOEIPEHHOTO M paBHOCTOPOHHETO
TPEyroJIbHUKOB.
Pazvacuame, 410 Takoe TEOPEMA, ONIUCHIBATH CTPYKTYPY
TeopeMbl. OOBSICHATH, KAKYIO TEOPEMY Ha3bIBAIOT 0OpaTHOM
JNAHHOM, B 4EM 3aKJIFOYAETCS METO/ I0KA3aTEIbCTBA OT
MIPOTUBHOTO. [ IpMBOANUTE MpUMEPHI HUCIIOIB30BAHUS 3TOTO
METOJa.
Pemrate 3a1a4n Ha BEIYKMCIICHHE U JOKA3aTEIbCTBO
[Tapamnensubie | [lapasutensHbie 16 16 Pacnoznasame Ha yepTexkax napauiesibHbIC MIPSMBIE.
npsimble. Cymma | ipsimble. [IpusHaku N3006paxaTh ¢ MOMOIIBIO TMHEUKH U YTrOJIbHUKA
YIJIOB MapajuIeIbHOCTH NapajuIeIbHbIE TPSIMBIE.
TpEyroJabHUKA npsimbix. CBoiicTBa Onucvieams yripl, 00pa30BaHHbIE IIPU NIEPECEUEHUH JIBYX
NapaJuIeIbHbIX MPSIMBIX CEKYLIEH.
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npsmeix. Cymma
YIJI0B TPEYrOJIbHUKA.

Dopmynuposamy:
onpeoeneHus: apaIENbHBIX MPSAMBIX, PACCTOSIHUS MEXIY

[IpssmoyronbHbIN NapajuIeIbHBIMU NPSMBIMH, BHEIIIHETO YIjla TPEYroJIbHUKA,
TPEYrOJIbHUK. TUIIOTEHY3bl U KaTeTa,
CaoiicTBa ceoticmea: NapajuIeIbHBIX NMPSAMBIX; YIJIOB, 00pa30BaHHBIX
MPSIMOYTOJIbHOTO IIpY NIEPECEUEHUH NapajIEbHBIX MPSAMBIX CEKYIIEH; CYMMBI
TPEYTrOJIbHUKA. YJIOB TPEYTOJIbHUKA; BHEIIHETO yIJIa TPEYrOJIbHUKA;
COOTHOLIEHUI MEKy CTOPOHAMHU U YIJIaMU TPEYrOJIbHHKA;
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA; OCHOBHOE CBOICTBO
NapajuIeIbHbIX IPSIMBIX;
NpU3HAKy. TMapajyIeIbHOCTH MPSMBIX, pABEHCTBA
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
/loxazvieamsb: TEOPEMBI O CBOWCTBAX MapaJUICIbHBIX
MPSIMBIX, O CYMME YIJIOB TPEYTOJIbHUKA, O BHEIIIHEM YIJIE
TPEYroJIbHUKA, HEPABEHCTBO TPEYrOJIbHUKA, TEOPEMBI O
CpPaBHEHHMHU CTOPOH U YIJIOB TPEYTOJIbHUKA, TEOPEMBI O
CBOMCTBaX MPSIMOYI'OJILHOTO TPEYroJIbHUKA, TPU3HAKU
NapajuleIbHBIX IPSAMBIX, PABEHCTBA MPAMOYTOJIbHBIX
TPEYrOJIbHUKOB.
Pewamyp 3a1aun Ha BBIUNCIIEHHUE U JOKA3aTEIbCTBO
OKpyXHOCTb U I'eomerpuueckoe 16 16 IloacHuame, 4TO TaKkoE 3aJa4a Ha IOCTPOCHMUE;
KpYT. MECTO TOYEK. reoMerpuueckoe mecto Touek (I'MT). IIpuBoauTh npumepsl
I'eomerpuueckue | OKpYyKHOCTb U KPYT. I'MT.
IIOCTPOEHHUS HexkoTopsie cBoiicTBa H300pasxxcams Ha pUCYHKaX OKPYKHOCTb U €€ 3JIEMEHTHI;
OKPYKHOCTH. KacaTeNbHYIO K OKPYXHOCTH; OKPYXHOCTb, BIINCAHHYIO B
Kacarenbnas TPEYrOJIbHUK, U OKPYKHOCTb, OIIMCAHHYIO OKOJIO HETO.
OKpPY’KHOCTH. OnuceiBaTh B3aUMHOE PACIIONOKEHUE OKPY)KHOCTU U
Onucannas u MPSIMOM.
BIIMCaHHAas Dopmynuposamn.:
OKPY>KHOCTH onpeoeneHusi: OKPY’)KHOCTH, Kpyra, UX 3JIEMEHTOB;
TPEYrOJIbHUKA. KacaTeJIbHOU K OKPYKHOCTH; OKPYKHOCTH, ONTMCAHHOU
3anaun Ha OKOJIO TPEYTOJIbHUKA, U OKPYKHOCTH, BIINCAHHO! B
rnocrpoenue. Meron TPEYroJbHUK;
r€OMETPUYECKUX ceolicmea: CepelMHHOro nepneHauKysispa kak I'MT;

MECT TOYEK B 3aJ1auax
Ha MOCTPOCHHUE.

ouccekTpucsl yria kak [ MT; kacaTenbHO#M K OKPYKHOCTH;
JaMeTpa ¥ XOP/Ibl; TOUKH MEPECEUEHUs CEPEIUHHBIX
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IToBTOpEHUE N
cucTeMaTu3anus

y4eOHOTO MaTepuasia

MEPIEHIUKYIIIPOB CTOPOH TPEYrOJIbHUKA; TOUKH
nepecedeHust OUCCEKTPHUC YITI0B TPEYrOJbHUKA;

NpU3HAaKy KacaTeJIbHOM.

loka3zvieams: TEOPEMBI O CEPEIUHHOM IEPIECHAUKYIIAPE U
ouccektpuce yria kak [MT; o cBoiicTBax kacaTenbHON; 00
OKPYXHOCTH, BIIMCAHHOM B TPEYr'OJIbHUK, OIIUCAHHON OKOJIO
TPEyroJbHUKA; IPU3HAKU KACATEIbHOM.

Pewiams 0CHOBHBIE 33141 HA IOCTPOCHUE: TIOCTPOCHUE
yria, paBHOTO JaHHOMY; IOCTPOCHHE CEPEIUHHOTO
MEPIEHIUKYIIIPA JAHHOTO OTPE3Ka; IIOCTPOCHUE MPSMOM,
MIPOXOALIEH Yepe3 TaHHYIO TOUKY U NEPIEHIUKYISIPHON
JAHHOW NPSIMOM; OCTPOEHUE OUCCEKTPUCH! JAHHOT'O YIJIa;
IIOCTPOCHUE TPEYrOJIbHUKA 110 IBYM CTOPOHAM U YTy
MEXK/ly HUMH; TI0 CTOPOHE U JIBYM IPHUJICKAIUM K HEU
yriam.

Pemrars 3agaun Ha noctpoenue merogoM ['MT.

Cmpoumbs TpeyroabHUK 110 TPEM CTOPOHAM.

Pewamp 3a1aun Ha BEIYNCICHHE, JOKA3ATEIBCTBO

U IOCTPOCHHUE

5. O06o6menre 1 | YpakHSHHS TSI 5 5 1
CUCTeMaTH3alus | HOBTOPEHUS Kypca
3HaHUHI 7xnacca
ydanmxcs
nUTOoro 70 68 5
8 kuacc (68 yacoB)
Ne HasBanmue Coaepixanue KosmuyecTBo yacos N3 Hux — XapakTepucTHKAa OCHOBHBIX BU/I0B y4eOHOM
n/n pasiesos MarTepuaJa ITo ITo KOHTPOJIbHbIE AeATeJbHOCTH € y4eTOM padoyeii NporpaMmmsbl
aBTOpCcKoil | palouei padoTsbI BOCIIUTAHUS
NporpamMme | nporpamme
1. | YerbipéxyronbH | UeThIpEXYroibHUK U 22 22 2 Tosacuame, 910 Tako€ YETHIPEXYTOIbHUK. OTNHUCHIBATH
UKH €ro 3JIEMEHTBHI. AJIEMEHTHI YEThIPEXYTOJIbHUKA.

[Tapannenorpamm.
CaoiicTBa

nmapajjiejorpamMmma.

IIpusHaku

Pacno3nasams BBITYKIIBIE U HEBBIITYKIIbIE
YETBIPEXYTOJIBHUKHU.

H300pasxcams 1 HaXOAUTh HA PUCYHKAX YETHIPEXYTOJbHUKH
pa3HbIX BUJOB U UX DJIEMEHTBHL
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napajuieJIorpaMma.
[IpsAMOYronpHUK.
Pom6. KBanpar.
Cpennsist TUHUS
TPEYyroJbHHUKA.
Tpanenus.
[enTpanbHbIe

Y BIIMICaHHBIE YIVIBIL.
Bnucanuseie u
OIIMCaHHbIE
YETBIPEXYTOJIbHUKHU.

Dopmynuposamy:

onpeoenenus: NapaxieIorpaMmMa, BEICOTHI
napajieiorpaMMa; IpsMOYTOJIbHUKa, poMm0a, KBaipara;
CpEIHEN JIMHUU TPEYroJbHUKA; TPAIELUH, BEICOTHI
Tpaneuuu, CpeiHel JIMHUYU Tpaneuu; IeHTPAIbHOTO yIiia
OKPY’KHOCTH, BIMCAHHOTO YIJla OKPY>KHOCTH; BIIMCAHHOT'O U
ONMCAHHOTO YEThIPEXYTOJIbHUKA;

ceolicmaa: mapajuieNorpaMMa, IpsiIMOyroJIbHUKa, poM0a,
KBaJlpaTa, CpeIHUX JMHUI TPeyroJbHUKA U TPAINELuH,
BIIMCAHHOTO YIJla, BIUCAHHOTO U ONHMCAHHOTO
YEeTBIPEXYTOJIBHUKA,;

npu3HaKu: mapajsenorpaMmma, mpsiMoyrobHUKa, pomMoa,
BIIMCAHHOT'O Y OIIMCAHHOT'O YEThIPEXYTOJIbHUKA.
Jlokazvieams: TEOPEMBI O CyMME YIJIOB YETHIPEXYT OJIbHUKA,
0 IpaJlyCHOM Mepe BIIMCAHHOTO yIJja, O CBOMCTBAX U
MPU3HAKAX MapajuieorpamMma, IpsMOyroJIbHUKa, poMOa,
BIIMCAHHOT'O Y OIIMCAHHOTO YEThIPEXYTOJIbHUKA.

Ipumensamo U3y4YEHHbIE OIpeneeHus, CBONCTBa
U NIPU3HAKU K PEIICHUIO 3a/1a4
[Tonobue Teopema daeca. 16 16 Dopmynuposams.
TpeyroibHukoB | Teopema o onpeoeneHue 0JJ0OHBIX TPEYTrOJIbHUKOB;
MIPONOPLIUOHAIBHBIX ceoticmea: MeANaH TPEYroJbHUKa, OMCCEKTPUCHI
orpeskax. [logoOHbIe TPEYroJbHUKA, IEPECEKAIOIMXCS XOP, KacaTeIbHON
TPEYTOJIbHUKU. U CEeKyLIEH;
IIepBblit mpu3HaK npu3HaKu NoJ100Us TPEYroJIbHUKOB.
no00us oxazvieamo:
TPEYrOJIbHUKOB. meopembi: Daneca, 0 IPONOPLIUOHAIBHBIX OTPE3KaX, O
Bropoii u Tpetnit CBOMCTBAX MeNaH TPEYrojJbHUKa, OUCCEKTPUCHI
MIPU3HAKU OO0 TPEyroJbHUKa;
TPEYrOJIbHUKOB. ceolicmea: NEPECEKAIOIINXCS XOp/, KacaTeabHOU
U CEKYILEH;
npu3HAaKy NoJ00usl TPEYrOJIbHHUKOB.
Ipumensamo U3y4YEHHbIE OIpeneeHus, CBONCTBa
U NIPU3HAKH K PEIICHUIO 33]1a4
Pemenue MeTtpuueckue 14 13 Dopmynuposams.
IIPSIMOYT'OJIBHBIX | COOTHOILICHUS B onpeoeneHusi: CHHyca, KOCUHYCa, TAHT'€HCa, KOTaHIeHca
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TPEYTrOJIbHUKOB

MIPSIMOYT'OJIBHOM
TPEYTOJIbHHKE.
Teopema [Nudaropa.

Tpuronomerpuuecku

e pyHKIMK OCTPOTO
yrina

OCTPOTrO0 yria IpsIMOYTOJIbHOIO TPEYroJbHHKA;

ceoticmea: BbIPaXKaIOLIMe METPUUYECKUE COOTHOLICHHUS B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE U COOTHOILIEHUS MEXTY
CTOPOHAMH U 3HAYEHHUSIMU TPUTOHOMETPUUECKUX (PYHKLNI B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

3anucvieams TPUTOHOMETPUYECKHE (DOPMYIIBI,

MIPSIMOYTOJIBHOTO BBIpAXKAIOLIUE CBA3b MEXAY TPUTOHOMETPUYECKUMU
TPEYyroJbHHUKA. (GYHKIUSME OJTHOTO M TOTO e OCTPOTO YIJa.
Pemenue Pewams npsIMOYTOJIbBHBIE TPEYTOJILHUKH.
MIPSIMOYT OJIbHBIX oxazvieamo:
TPEYrOJIbHUKOB. meopemy 0 METPUYECKUX COOTHOLICHUAX B IPSIMOYTOJIbHOM
TpeyroisHuke, Teopemy [ludaropa;
@ opmynvl, CBA3BIBAIOIINE CHHYC, KOCHHYC, TAHT€HC,
KOTaHI'€HC OJIHOTO U TOTO K€ OCTPOro yIJia.
Bv1600ums 0CHOBHOE TPUTOHOMETPUYECKOE TOKJIECTBO U
3HA4YEHMs CUHYCa, KOCHUHYCA, TAHT'€HCA U KOTAHI€HCa IS
yraos 30°, 45°, 60°.
IIpumensmob N3ydeHHBIE OTIPENIEICHUS, TEOPEMBI U (HOPMYITBI
K pEeHICHUIO 3a7a4
MHoOroyrosb- MHOroyrojapHHUKH. 10 Tlosicusamy, 4TO TAKOE TJIOIIAIb MHOTOYT OJIbHUKA.
HUKH. ITonsATHe momanu OnuceiBaTh MHOTOYTOJIbHUK, €70 3JIEMEHTBI; BBIIYKJIbIE U
[Tnomans MHOT'OYTI'OJIbHUKA. HEBBIITYKJIbIE MHOTOYI'OJIbHUKHU.
MHOroyrojeHuka | Ilnomane N300paxkaTh 1 HAXOJUTh HA PUCYHKAX MHOTOYTOJIbHUK U
MIPSIMOYTOJIbHUKA. €r0 2JIEMEHTBI; MHOTOYIOJIbHUK, BIIMCAHHBIN B OKPYKHOCTb,
[Tnomans Y MHOTOYT'OJIBHUK, OITIMCAHHBIN OKOJIO OKPYKHOCTH.
napajuieJIorpaMma. Dopmynuposamn.
[Tnomans onpeoeneHus; BIMCAHHOTO U ONIMCAaHHOTO MHOTOYI'OJIbHUKA,
TPEYyroJbHHUKA. IIJIOIIA I MHOTOYIOJIbHUKA, PABHOBEIIUKHX
[Inomane Tpanenun. MHOT'OYT OJIbHUKOB;
OCHOBHble c80UCmaEa TIIOIAAN MHOTOYTOJIbHUKA.
/loxazvieamsb: TEOPEMBI O CyMME YIJIOB BBIITYKJIOTO 71-
YTOJIBHHKA, IUIOIIAIN PSMOYTOJIbHUKA, MJIOIAN
TpEyroJbHUKA, IJIOMAU TPAICIUH.
IIpumensamo N3ydeHHBIE OTIPENIEICHUS, TEOPEMBI U (HOPMYITBI
K pELIEHUIO 3a1a4
IloBTOpenue u | YopakHeHUs i 8
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cUCTeMaTH3alus | HOBTOPEHMs Kypca 8
y4eOHOTO KJacca
Marepuana
nUTOoro 70 68 7
9 ksacc (68 yacoB)
Ne HasBanmue Coaepixanue KosmuyecTBo yacos N3 Hux — XapakTepucTHKAa OCHOBHBIX BU/I0B y4eOHOM
n/n pasaeioB MaTepHaJia Io ITo KOHTPOJIbHbIE AeATeJbHOCTH € y4eTOM padoyeii NporpaMmmsbl
aBTOpCcKoil | palouei padoTsbI BOCIIUTAHUS
nporpamMme | nporpamme
1. | Pemenue Cunyc, KOCHUHYC, 16 16 1 Dopmynuposams.
TPEYrOJbHUKOB | TAHTE€HC M KOTaHI€HC onpeoeneHus: CUHyca, KOCUHYCa, TAHI'€HCa, KOTaHIeHca yria
yrma ot 0 0 180 ot 0 10 180;
Teopema KOCMHYCOB. €60UiCME0 CBSI3U JUIMH TMaroHajel U CTOPOH
Teopema cuHycoB. napajuieJIorpaMmma.
Pemenne Dopmynuposams U Pa3bsCHATb OCHOBHOE
TPEYTOJIbHUKOB. TPUTOHOMETPHUECKOE TOXKAECTBO. BRIUNCIATH 3HaUEHME
DopMyIibl 1S TPUTOHOMETPUYECKOHN QYHKIIUHU yriia O 3HAYCHUIO OJTHOU
HaXOXKJCHUS U3 €ro 3aJJaHHBIX (PYHKIINH.
IIJIOIAIU Dopmynuposams U JOKa3bIBaTh TEOPEMBI: CHHYCOB,
TpEYroJIbHUKA. KOCHHYCOB, CJIEJICTBUS U3 TEOPEMBI KOCUHYCOB ¥ CHHYCOB, O
IJIOUIA/IM OTIMCAHHOTO MHOTOYTOJIbHUKA.
3anucvieams 1 [OKa3bIBaTh (POPMYIIBI 111 HAXOKICHUS
IJTONIAN TPEYTOJIbHUKA, PAJMYCOB BIIMCAHHOM U OMIMCAHHOM
OKPYXHOCTEH TPEYTrOJIbHUKA.
IIpumensmob N3ydeHHBIE OTIPENIEIICHUS, TEOPEMBI U (HOPMYITBI
K pEIICHHUIO 3a/1a4
2. | [IpaBunbHbIE [IpaBunbHbIE 8 7 1 Toscnsamy, 4TO TAKOE UEHTP U UEHTPAIbHBINA YTOJI
MHOTOYI'OJIbHUK | MHOTOYTOJIbBHUKH U IIPaBHJIBHOTO MHOTOYTOJIbHUKA, CEKTOP M CErMEHT Kpyra.
u uX cBoMcTBa. imHa Dopmynuposamy:

OKPYXHOCTH.
[Tmomane kpyra.

onpeoeneHue PaBUILHOTO MHOTOYTOJIbHUKA;

c8oticmea TPaBUIILHOTO MHOTOYT OJTbHHKA.

/loxazvieamsb CBOWCTBA IPABWIBHBIX MHOTOYTI'OJIbBHUKOB.
3anucvieamv 1 pa3zbACHATb POPMYIIBI JJIMHBI OKPYKHOCTH,
IJIOLIAN Kpyra.

3anucvieamsv 1 TOKa3bIBaTh ()OPMYIIBI JUIMHBI TYTH,
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IUIOINAH CEKTOPa, (POpMyIIbI A1 HAXOKICHUS PAIUYCOB
BIIMCAaHHOW U OIIMCAHHOM OKPYKHOCTEH IPAaBUIIBHOTO
MHOT'OYTOJIbHHKA.

Cmpoums ¢ IOMOILBIO IUPKYJIS U JINHEWKU ITpaBUIIbHbIE
TPEYroJbHUK, YETBIPEXYTOJIbHUK, IIIECTUYTOJIbHUK.
IIpumensimp N3y4eHHBIE ONPEETICHUS, TEOPEMBI U (OPMYJIBI
K PEILCHHUIO 3a1a4

JlekapTOoBBI Paccrostnue mexny 11 11 Onucvleams TPSIMOYTOJIHYIO CUCTEMY KOOP/IUHAT.
KOOPAMHATBI HA | JBYMs TOYKaMU C Dopmynuposams: ONPENCIICHNE YPABHEHUS (PUTYPHI,
IIJIOCKOCTH 3a/IaHHBIMU HE00X0IMMOE U JOCTaTOYHOE YCIOBHS MapajlyieIbHOCTH
KOOpAUHATaMHu. JBYX HPSIMBIX.
Koopaunarts! 3anucvieamv U OKa3bIBaTh (POPMYIIBI PACCTOSIHUS MEKITY
CEpeIMHBI OTPE3Ka. JIBYMS TOYKaMHU, KOOPJIUHAT CEPEAVHBI OTPE3KA.
VYpaBHEeHHE QUTYpBI. Bvisooums ypaBHEHHE OKPYKHOCTH, 00I11€€ ypaBHEHUE
VYpaBHeHHE MPsIMOM, ypaBHEHHE NMPSMOI C YrIOBBIM KOAPPUIIUEHTOM.
OKPYKHOCTH. /lokazvlieams HEOOXOIUMOE U JOCTATOYHOE YCIOBUE
VYpaBHEHHE NIPIMON. [apaIeIbHOCTU JBYX MPSIMBIX.
VYrnosoi IIpumensmob N3ydeHHBIE OTIPENIEIICHUS, TEOPEMBI U (POPMYITBI
ko3 urreHT K pelIeHUIO0 3a/1a4
IIPSIMOM.
Bexrops! IlonsATHE BEKTODA. 12 12 Onucvieams TIOHATUS BEKTOPHBIX U CKAJISIPHBIX BEIUYUH.
Koopnunarst NnnroctpupoBaTh MOHATHE BEKTOPA.

Bekropa. CioxeHue u
BBIYUTAHUC BCKTOPOB.
YMHOKEHHE BEKTOpa
Ha yucno. CkanspHoe
MIPOU3BEICHUE
BEKTOPOB.

Dopmynuposams:

onpeoeneHus: MOJlyJsl BEKTOPa, KOJUIMHEAPHBIX BEKTOPOB,
PaBHBIX BEKTOPOB, KOOPAMHAT BEKTOPA, CYMMBbI BEKTOPOB,
Pa3HOCTU BEKTOPOB, TPOTUBOIIOJIOKHBIX BEKTOPOB,
YMHOXEHHUS BEKTOpa Ha YHCIIO, CKAJISIPHOTO MPOU3BEICHUS
BEKTOPOB;

c60lUcmea: PaBHBIX BEKTOPOB, KOOPAUHAT PABHBIX BEKTOPOB,
CJIO’KE€HHUS BEKTOPOB, KOOPJAUHAT BEKTOPA CYMMBI U BEKTOPA
Pa3HOCTHU JIBYX BEKTOPOB, KOJUTMHEAPHBIX BEKTOPOB,
YMHOXEHUSI BEKTOpA Ha YHCIIO, CKATISIPHOTO MPOU3BEICHUS
JIBYX BEKTOPOB, MEPIEHIUKYISIPHBIX BEKTOPOB.
/Jlokazvieams TEOPEMBI: 0 HAXOKIEHUHM KOOPIAUHAT BEKTOPA,
0 KOOpJIMHATaX CYMMBI M Pa3HOCTH BEKTOPOB, 00 YCIIOBUU
KOJUTMHEAPHOCTH JIBYX BEKTOPOB, O HAXOXKICHUU

28




CKaJISIPHOTO IIPOM3BE/IEHUS ABYX BEKTOPOB, 00 YCIOBUU
MEPIEeHIUKYISIPHOCTH.

Haxooumb KOCHHYC yrila MEKIY IBYMs BEKTOPaMH.
Ilpumensimp N3y4eHHBIE ONPEETICHUS, TEOPEMBI U (OPMYJIBI
K PELICHHIO 3a/1a4

I'eomerpuueckue | JIBuxkeHue 13 12 I1pusooums ipuMepbl IpeodpazoBaHus GUTYp.
npeoOpa3oBaHusl | (epeMelleHue) OnwuceiBaTh peoOpa3oBaHus GUTyp: MapauIeTbHbIH
¢burypsi. IIEPEHOC, 0CEBasi CUMMETPUS, LICHTpalbHasi CHUMMETpPHS,
[TapannensHbIA MMOBOPOT, TOMOTETHS, TI0T00Me.
nepeHoc. Ocesas u Dopmynuposamn.:
LEHTpaJIbHas onpeoeneHus: IBKEHUS; paBHBIX QUIYp; TOUEK,
CUMMETPHUHU. CUMMETPUYHBIX OTHOCUTENIBHO NPSIMOM; TOYEK,
IToBopor. [oMoTeTHS. CUMMETPHYHBIX OTHOCHTEIBHO TOUKHU; (PUTYPBI, UMETOIIEH
[Tomo6ue duryp. 0Cb CUMMETPUU; GUTYPHI, UMEIOIEH LIEHTP CUMMETPHUU;
o00HBIX (pUryp;
ceolicmea: NBWKEHUS, ApaJUIEIbHOTO MIEPEHOCA, 0CEBOI
CUMMETPUH, LIEHTPAIbHON CUMMETPHUH, I0BOPOTA,
TOMOTETHH.
[loka3zvieamsb TEOPEMBI: O CBOMCTBAX MapaJIJICIIBHOTO
IIEPEeHOCa, 0CEBOI CHMMETPHUH, LIEHTPAJIbHON CUMMETPUH,
MOBOPOTA, TOMOTETHH, 00 OTHOIICHUH TIJIOMIA eH 10100HBIX
TPEYrOJbHUKOB.
IIpumensamo N3ydeHHBIE OTIPENIEIICHUS, TEOPEMBI U (HOPMYITBI
K PEIICHHUIO 3a/1a4
IToBTOpEHUE U YipaxHeHus s 10 10
cUCTeMaTH3alus | MOBTOpPEHUs Kypca 9
yueOHOTO KJacca
Marepuaa
nUTOoro 70 68
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Y4eOHO-MeTOAMYECKOE U MATEPHAIbHO-TEXHUYECKOe
o0ecrneyeHne 00pa3oBaTeIbHOr0 MpoIecca

Jljis XapaKTepUCTUKU KOJMYECTBEHHBIX ITOKa3aTeNel CIOJIb3YIOTCS CIeAYIONINEe CUMBOIMYECKUE
0003HaueHUs:
J{ — neMOHCTpallMOHHBIN SK3eMILIAP (HEe MeHee | AK3eMILIspa Ha KJiacc);
K — nonsbIil KOMIIEKT (Ha KaXXJI0TO YYEHHKa Kilacca);
IT — komIutekT He0OX0AMMBIH B rpynnax (1 sk3emiuisip Ha 5 — 6 UelIoBEK);
@ — xoMIUIEKT Ui (PpOHTATBHOU paboThI (HE MeHee yeM | 3K3eMIUISp Ha 2-X YYEHUKOB)

Ne HaumeHoBaHue 00LEKTOB U CpeacTe MaTepuajabHO- KoaunyecTBeHHBIH HpuMeanue

TEXHHYECKOro o0ecneyeHus noKa3areJib
BUBJIMOTEYHBIN ®OHJI (KHUT'OITEYATHAS ITPOYKIIHS)
1 YueOHUKH
e Aure0Gpa: 7 kiacc : yaeOHUK JJI yHIaIIuXcs K

0011e00pazoBaTeNbHBIX yupexaeHuii / Al
Mep3insk, B.b. Iononckuit, M.C. SAxkup— M.:
Bentana-I"pad, 2014 rox u nmocnenyromniue ro b
U3/1aHus.

e AureOpa: 8 Ki1acc : y4€OHHK IS YIaIIUXCs K
0011e00pazoBaTebHBIX yupexaeHuii / Al
Mep3insk, B.b. Ionounckuit, M.C. SAkup— M.:
Bentana-I"pad, 2014 rox u nmocnenyromniue ro sl
U3/1aHus.

e AureGpa: 9 xiacc : y4eOHHK IS yHaIIuXCs K
oOuieo0pa3oBaTenbHbIX yupexaeHuit / ATl
Mep3insk, B.b. Iononckuii, M.C. SAxkup— M.:
Bentana-I"pad, 2014 rox u nmocnenyroniue ro sl
W3/1aHus.

e ['eomerpus 7 KJ1acC : y4eOHHUK IS yIAITUXCS K
oOuieo0pa3oBaTenbHbIX yupexaeHui / Al
Mepsinsk, B.b. Iononckuit, M.C. SAxkup— M.:
Bentana-I"pad, 2014 rox u nmocnenyromniue ro sl
W3JIAHMUS.

e T'eomerpus § Kiacc : y4eOHMK [T yHaIMXCs K
oOuieo0pa3oBaTenbHbIX yupexaeHui / ATl
Mep3insk, B.b. Tononckuit, M.C. SAxkup— M.:
Bentana-I"pad, 2014 rox u nmocnenyromniue ro sl
W3IAHMS.

e ['eoMerpus 9 Kkiacc : y4eOHHK IS yIaIIUXCS K
oOuieo0pa3oBaTenbHbIX yupexaeHui / Al
Mep3insk, B.b. Iononckuii, M.C. SAxkup— M.:
Bentana-I"pad, 2014 rox u nmocnenyroniue ro sl
W3JIAHMS.

2 IHocoOus s yyamuxcs
AnreOpa: 7 kiacc: TUIaKTHIECKUE MAaTEPUAIIBI: Ji|
COOpHHUK 3aJ]a4 U KOHTPOJIbHBIX padoT / A.T'.
Mep3insik, B.b. Iononckuii, M.C. Sxup. — M.:
Benrana-I'pad, 2014

I'eomeTpus 7 knacc: TUAAKTUYECKAE MATEPUATIBI: i
cOOpHHUK 3aJ]a4 U KOHTPOJIbHBIX paboTt / A.T.
Mep3insk, B.b. Iononckuii, M.C. Sxup. — M.:
Benrana-I'pad, 2014
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MeToauuecKue mocoous

— Maremaruka. COopHHK pabodux mporpamm. 5-9
KJIaCChI: TocoOue IS yuuTesen o0nieo0pa3oBar.
opranuszanuii/ [coct. A.I'. Mep3insk, B.b.
[Tononckuit, M.C. Sxup, E.B. Byniko].- 2-e uza.- M. :
Bentana — I'pad, 2013.

Ilocoous At OTPAOOTKYN NPAKTHYECKUX YMEHUM U
HABLIKOB

JnnakTuyeckne KapToOYKH-3aJaHus

KapTrouku Ju1st ”HIUBUyaIbHOM pabOThI

Hayuno-nonynsipaeie )xypHaJIbl

Harasauble mocoous

[TopTpertsr:

1. Tludarop
EBximn
Apxumen
Yeopmmues I1.J1.
JleiOonm I'.B.

ANE SR N

D= I=1LSHLS

TEXHUYECKHUE CPEJICTBA OBYYEHUSA

Knaccrast nocka

MynbTUMEIUITHBIN TIPOEKTOP

Kommbrorep

DKCIO3UIMOHHBINA SKpaH

2~ =M~

IKPAHHO-3BYKOBBIE I1IOCOBUSA

WuTepaktuBHOE yueOHOEe ocobue. Harnsnnas
MaTeMaTHKa.

OBOPYJIOBAHUE U ITPUBOPHI

KoMIJIeKT ~ MHCTpYMEHTOB  KJIACCHBIX: JIMHEWKA,
tpancroptup, yromsruk (30°, 60°), yromprux (45°, 45%),
LUPKYJIb

I1

Kowmrmrext CTCPCOMETPHUICCKUX TCII
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