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IHosicHUTEIBbHAA 3AIIMCKA

VY4eOHbIil Kypc MOCTpoeH Ha ocHOBe DenepalibHOr0 rocylapCTBEHHOIO0 00pa30BaTeIbHOro CTaHaapra ¢ yueroM KoHUenmuu mMaTeMaTuyecKoro
o0pa3oBaHUS W OPHEHTUPOBAH Ha TPeOOBAaHMS K pe3ylbTaTaM 00pa3oBaHHs, cojepkamumcs B [IpuMepHON OCHOBHOW 00pa30BaTENBHON Mporpamme
OCHOBHOTO o00miero oOpazoBanus. B HEM Takke YYUTHIBAIOTCA JOMHHHUPYIOIIME HJEH U TIOJOKEHHUS MPOrpaMMbl pa3BUTHS U (GOPMUPOBAHUS
VHHUBEPCATbHBIX YUCOHBIX JCHCTBHI JJIi OCHOBHOIO OOIIEro 0oOpa3oBaHHs, KOTOPbIE 00ECNedYMBAIOT (HOPMHPOBAHHE POCCHHCKOM TpakIaHCKOM
UJCHTUYHOCTH, KOMMYHUKATUBHBIX KAUeCTB JINYHOCTU U CIIOCOOCTBYIOT (POPMUPOBAHHUIO KIIFOUEBOI KOMIIETEHIIUU — YMEHHUSI YUUTHCA.

PaGouas mporpamma cocraBneHa B pamkax Y MK nmo Marematuke 5-9 knaccel (aBropsl: A.I'.Mep3aisik, B.b.ITonorckuii, M.C. SIkup. - u31aTeIbCKOTO
nientpa «Benrana-I'pad») u YMK no I'eomerpun 7-9 kiaccsl (aBropsl: JI.C. Aranacs, B.®. byry3os, C.b. Kagomiies u ap. — M.: IIpocserienwue, 2018).

Kypc matematuku 5-6 xinaccoB siBisiercst pyHIaMEHTOM Ul MaTeMaTHYECKOro 00pa3oBaHMs U Pa3BUTHSA ILKOJIBHUKOB, JOMUHHUPYIOLIEH GyHKuIMEH
IPU €ro U3y4eHUH B 3TOM BO3PACTE SBISETCS MHTEIUICKTYaJIbHOE pa3BUTHE ydamuxcs. Kypc mocTpoeH Ha B3BEIIEHHOM COOTHOIICHHH HOBBIX M paHee 4
YCBOEHHBIX 3HAHUH, 0043aTeNbHBIX U JOMOJHUTEIBHBIX TEM Ul U3y4EHHs], a TAK)KEe YYUTHIBACT BO3PACTHBIE U MHJIUBUAYaJIbHbIE OCOOEHHOCTH YCBOEHUS
3HAHUH yJaluMUCA.

Kypc anre6psr 7-9 kinaccoB siBisgercst 0a30BbIM JI1 MATEMaTHYECKOro 00pa30BaHUs M Pa3BUTHS LIKOJIBHUKOB. AJreOpanueckue 3HaHUS U yMEHMS
HEOOXOIUMBI JJIsl U3y4eHHS TEOMETPHH B 7-9 Kilaccax, ainredopsl U Mmaremarndeckoro ananu3a B 10-11 kiaccax, a Taxoke U3ydeHHsI CMEXKHBIX JIACIUTLINH.

[IpakTHyeckas 3HaUUMOCTh LIKOJBHOI'O Kypca reoMeTpuu 7-9 KilacCcoB COCTOUT B TOM, YTO MPEAMETOM €ro MU3y4YEHHUs SBISIOTCS MPOCTPAHCTBEHHbBIE
(GOpMBI ¥ KOJMYECTBEHHBIC OTHOIICHHS PEAJbHOTO MHpa, ONHMCAaHHBIE MaTEeMAaTHYECKMMH MOJENsIMH. B cOBpeMEeHHOM OOIIecTBE MaTeMaTHyecKas
HOJrOTOBKA HEO0X0/IMMa KaKIOMY YEJIOBEKY, TaK KaK MaTeMaTHKa MPUCYTCTBYET BO BCeX cepax 4eIOBEUECKOH 1eATEIbHOCTH.

MaremaTHKa SIBISETCS OJHUM W3 OMOPHBIX IIKOJBHBIX TPEAMETOB. MaTeMaTHUeCKHe 3HAHHWS W YMEHUS HEOOXOAMMBI JUIS M3YYECHHUS CMEKHBIX
JucuuIuIvH (pusnka, reorpadus, XuMus, tHGopMaTHKa U Jp.).

OnHOM M3 OCHOBHBIX IIEJe M3y4eHHS MATEMaTHKH SBIISICTCS Pa3BUTHE MBIIUICHUS, MPEXAe Bcero (GopMupoBaHue adbcTpakTHOrO MbIimieHus. C
TOYKH 3pEHHs] BOCIUTAHUS TBOPYECKOH JMYHOCTH OCOOEHHO BaXKHO, YTOOBI B CTPYKTYpPY MBIIUICHHUS YYalIUXCS, KPOME AJITOPUTMUYECKUX YMEHUH U
HaBBIKOB, KOTOpPBIE CPOPMYIIMPOBAHBI B CTAaHAAPTHHIX MpaBWiIax, (JopMyax M alroOpuTMax JEHCTBHUN, BOIUIN SBPUCTUYECKHE TTPHEMBI KaK OOIIETo, TaK U
KOHKPETHOTI'O XapakTepa. DTH NpUEMBI, B YaCTHOCTH, (POPMHUPYIOTCS MPH MOUCKE PEIIEHUs 3a]lad BBICIIMX YPOBHEH CIOXHOCTH. B mporecce u3ydenus
MaTeMaTHKH TaKkke GOPMHUPYIOTCS M TaKHE Ka4eCTBA MBIIIJICHHS, KaK CHJIa M THOKOCTh, KOHCTPYKTUBHOCTh M KPUTHYHOCTB. JIJIsl afanTanuy B COBPEMEHHOM
UH(POPMALIMOHHOM OOIIECTBE BaXKHBIM (PAKTOpPOM sBisieTcs (POPMUPOBAHME MATEMAaTHYECKOT'O CTHIIS MBIIUICHHUS, BKIIOYAIOUIET0 B ce0s MHIYKIMIO U
JeAYKIIHI0, 000011IeHNe 1 KOHKPETU3allMI0, aHAJIU3 U CUHTE3, KJIacCU(PHUKAINIO U cCUCTeMaTH3allnio, abcTparnpoBaHUe U aHAJIOTHIO.

OOyuenne maremMaThke Ta€T BO3MOKHOCTH HIKOJbHHKAM HAayYUThCS IJIAHUPOBATH CBOIO JIESATENBHOCTh, KPUTUYECKU OLIEHUBATh €€, MPUHUMATD
CaMOCTOSITENIbHBIC PEIICHHUS, OTCTAUBATH CBOW B3TJISIBI M YOCKICHHS.

B mnpouecce u3yueHHss MaTeMaTHKU HIKOJBHMKHM Yy4aTcs M3JlaraTh CBOM MBICIH SICHO M MCYEPIBIBAIOIIE, MPHOOPETaIOT HAaBBIKU UYETKOTO H
TPaMOTHOTO BBITIOJHEHUSI MaTEMATUYECKUX 3alUCEeH, TP ATOM HCIOIH30BAHUE MATEMaTHYECKOTO S3bIKa MO3BOJSET Pa3BUBATh Y yYAIIUXCS TPAMOTHYIO
YCTHYIO U TUCBMEHHYIO Peyb.
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3HAKOMCTBO C MCTOpHEH pa3BUTHUs MAaTEMAaTUKU KaK HaAyKu (POPMHUPYET y ydalllMXCs MPEICTaBIECHUS O MaTeMaTHKe KaK 4acTH OOlIeyesloBeYecKon
KYJIBTYpBI.

3HaUUTENbHOE BHUMAHNE B U3JI0)KEHUH TEOPETUYECKOr0 MaTepuaja Kypca yIeseTcss ero MOTUBALlUU, PACKPBITHIO CYyTH OCHOBHBIX ITOHATHH, UACH,
MeTo10B. O0yueHne MmocTpoeHo Ha 0a3e TEOPUH Pa3BHBAIOLIETO OOYUYEHHs, YTO JOCTUTAETCS OCOOCHHOCTSAMH H3JIOKEHHS TEOPETHUECKOro Marepualia u
yIpaXHEHUSIMM Ha CpaBHEHUE, aHAJU3, BBIJEJICHHE IJIaBHOI'O, YCTAHOBJIEHUE CBA3€H, Kilaccupukaiuio, o6o0meHue u cucremarusanuio. Ocobo
aKIEHTUPYIOTCS COJIEPKATEIHHOE PACKPHITHE MAaTEeMAaTHUYECKUX MOHSATHH, TOJIKOBAaHHE CYIIHOCTH MAaTEMAaTHUYECKHX METOJOB M OOJIACTH MX NMPUMEHCHHS,
JEMOHCTpALMs BO3MOKHOCTE! IIPUMEHEHUs TEOPETUUECKUX 3HAHUM I PELICHUs 3aJad MPUKIAJHOTO XapakTepa, HallpUMep PEIIeHUs] TEKCTOBBIX 3ajady,
JICHEeKHBIX M TPOLEHTHBIX PacyéToB, YMEHHE IOJIb30BATHCS KOJUYECTBEHHON HH(OPMAIUEH, MPeICTaBICHHON B pa3MYHbIX (popMax, yMEHHE YHUTATh
rpa¢puku. Oco3HaHHe OOIIEro, CYIIECTBEHHOI'O SIBJIETCSI OCHOBHOM 0a30i Al pelieHus ynpaxHeHWH. BakHO NpUBOAUTH JeTajbHblE MOSICHEHUS K
PELICHHIO TUIIOBBIX YIPaXHEHUH. DTUM pacKpbIBaeTCs CyTh METOJA, MI0/IX0/1a, PEAIAraeTcsi alfOPUTM MJIM SBPUCTHUYECKAs CXEMa PEUICHMs yIpaKHEHUN
OINpPEAEIEHHOrO TUIIA.

MecTo Kypca MATEMATHKH B Y4€0OHOM ILJIAHE
B 6a3ucHoM yueOHOM (00pa3oBaTeIbHOM) TUIAHE HA U3YUEHHE MATEMAaTUKH OCHOBHOM IIKOJIBI OTBECHO:
- B 5-6 xy1acce 5 y4eOHBIX 4acOB B HECIIO B TSYCHHE KAKOT0 rojia o0ydeHus, Bcero 340 4acos;
- B 7—9 kiaccax (anrebpa) 3 yueOHbIX yaca B HEJIENIO B TEUEHUE KaXKI0Tr0 rojaa o0ydenus, Bcero 306 yacos;
- B 7—9 kuaccax (reoMeTpun) 2 y4eOHBIX Yaca B HEJIENIO B TEUECHHE KaXKAO0T0 roja o0y4yeHus, Bcero 136 gacos.

.JII/I‘IHOCTHBIC, METANPECAMETHBIC 1 IIPCAMETHBIC PE3YJbTAaThl 0CBOCHHUA COACPKAHNA Kypca MATEMATUKH
W3yueHre MaTeMaTHKHU MO JAaHHOW paboueil mporpamme CrocoOCTBYeT (POPMUPOBAHHIO Y YUAIIMXCSl JTMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX
pe3yibTaToB OOYYEHHUs, COOTBETCTBYIOIIMX TpeOoBaHUsIM DenepalibHOTO T'OCYAapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIApTa OCHOBHOTO OOIIEro
o0Opa3oBaHusl.

JIM4HOCTHBIE Pe3yJIbTATDI:

1. BociTaHue POCCUICKON Ipa’kJaHCKON MIEHTUYHOCTH: MAaTPpUOTHU3MA, yBakeHHUs K OTeuecTBy, OCO3HAHUE BKJIaJla OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE
MHPOBOH HAYKH;

2. OTBETCTBEHHOE OTHOIICHHWE K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOMIMXCS K CaMOPa3BUTHIO M CaMOOOpa30BaHMIO HAa OCHOBE MOTHBAIUH K
00y4YEeHMIO U TIO3HAHUIO;

3. OCO3HaHHBI BBHIOOP W TOCTPOCHUE NANbHEHIIEH WHIMBHUIYadbHOH TpAaeKTOpUH OO0pa3oBaHWs Ha 0a3e OPHEHTHPOBKM B MHUpE Npodeccuid u

po¢eCCHOHATIBHBIX MPEINOYTEHUH C YIETOM YCTOMUMBBIX MO3HABATENBHBIX MHTEPECOB, a TAK)KE HA OCHOBE ()OPMUPOBAHUS YBAXKUTEIBHOTO OTHOIIEHUS

K TPyZly, Pa3BUTHE ONBITA YYACTHUS B COLMAIIBHO 3HAYNMOM TPYIE;

YMEHHUE KOHTPOJIMPOBATH MPOLIECC U PE3YJIbTAaT YUeOHOH 1 MaTeMaTHUECKOM NesITeIbHOCTH;

KPUTHYHOCTh MBIIIJIECHUS, UHUIINATUBA, HAXOAYNBOCTh, aKTUBHOCTb IIPY PEIICHUH MaTEMaTHYECKUX 3aa4.

MeranpeamerHblie pe3yabTaThbl:
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1) yMeHHE CaMOCTOSATENIBHO ONPENEIsTh LeIM CBOEro0 OOYYeHHMs, CTaBUTh M (OPMYJIHMPOBATh JUIsl ceOsl HOBBIC 33jaud B y4é0e, pa3BHBaThb MOTHBBI U
MHTEPECHI CBOEH MTO3HABATEIILHON J1€ATEIbHOCTH;
YMEHHME COOTHOCUTb CBOM JCWCTBHs C IUIAHUPYEMBIMHM PpE3YyJlbTaTaMH, OCYLIECTBIIATH KOHTPOJIb CBOECH JAEATEIBHOCTH B IIPOLECCE TOCTHIKEHUS
pe3yibTara, ONpeNeNiaTh CIOCOObI JACHCTBUH B paMKax MPEAJIOKEHHBIX YCIOBHH M TpeOOBaHMI, KOPPEKTHPOBATH CBOM JCHCTBUS B COOTBETCTBUU C
WU3MEHSIOIICHCS CUTYallUEeH;
2) yMEHHE OIpEe/ICIATh MOHSITHS, CO3aBaTh 0000IIEHH S, YCTaHABIUBATh AHAJIOTUH, KIIACCU(PHUIIMPOBATH, CAMOCTOSTEIBHO BEIOMPATh OCHOBAHHSI U KPUTEPUH
11 Kaccu(uKaumy;
3) yMeHHUe YCTaHaBIIMBAaTh IMPUYMHHO-CICICTBCHHBIC CBSI3H, CTPOUTH JIOTHUECKOE PACCYKICHUE, YMO3AKIIOUeHHE (MHAYKTHBHOE, ICIYKTHBHOE M IO
aHAJIOTHH) U JIeJIaTh BHIBOJIBI,
4) pa3BUTHE KOMIICTEHTHOCTH B 00JIACTH MCIIOJIb30BaHHS HH(POPMAIIMOHHO-KOMMYHUKAIIHOHHBIX TEXHOJIOTHH;
5) nepBoHaYaIbHBIC HPEICTABICHUS 00 MICSIX M O METOAAaX MaTeMAaTHKH Kak 00 YHHBEPCAJbHOM SI3bIKE HAYKH U TEXHUKH, O CPEICTBE MOJCIHPOBAHMUS
SIBJIECHUM W IPOLIECCOB;
6) yMeHHE BUICTh MaTEMAaTHYECKYIO 3314y B KOHTEKCTE MPOOJIICMHON CUTYAIMH B IPYTUX AUCIUIUTHHAX, B OKPYKAIOLICH JKH3HU;
7) yMEHHE HAXOIUTh B PA3IMYHBIX MCTOYHUKAX WHPOPMAIMIO, HEOOXOAMMYIO JJIsl PEIICHHMS] MaTeMaTHYEeCKUX MPOOJeM, U MPEACTaBIIsATh ¢€ B MOHATHOM
¢dbopme, IpUHUMATD PELIEHHUE B YCIOBUSIX HEMOIHOM WM N30BITOYHOMN, TOUHOW MIIM BEPOSITHOCTHOM HH(pOpMaLUH;
8) yMeHue MOHMMAaTh U UCIOJIb30BaTh MAaTEMATUYECKUE CPEICTBA HAMIAAHOCTH (TpaduKu, TaOJUIBI, CXEeMbl U Jp.) Ui WUTIOCTPALMK, UHTEPIPETAIHH,
apryMeHTaluy;
9) yMeHue BbIIBUraTh TUIIOTE3bI MIPH PELICHUH 334K, TOHUMAaTh HEOOXOJUMOCTh HX MTPOBEPKH;
10) noHMMaHUe CYIIHOCTH aJrOPUTMUYECKHUX MPEANUCAHUI U YMEHHE ICHCTBOBATh B COOTBETCTBUH C MPEAI0KESHHBIM aIrOPUTMOM.
IIpenmeTrHble pe3yabTaThl:
1) oco3HaHWE 3HAUCHUS] MATEMATHKH B TOBCETHEBHOM JKM3HU YEIIOBEKA;
2) mpejcTaBlIieHHEe O MaTeMaTHYeCKOW Hayke Kak cdepe MaTeMaTH4ecKO NesTeNbHOCTH, 00 JTamax e€ pa3BUTHsA, O €€ 3HAYMMOCTH IS Pa3BUTHUS
LMBUJIN3ALUY;
3) pa3BuTHE yMEHHUI paboOTaTh C y4eOHBIM MATEMaTHYECKUM TEKCTOM (aHAM3UPOBATh, M3BJIEKATh HEOOXOAMMYI HH(GOPMAIMIO), TOYHO U T'PAMOTHO
BBIpa)XKaTh CBOM MBICIIM IPUMEHEHUEM MaTeMaTUYeCKOi TEPMUHOJIOTUN U CUMBOJIMKH, TPOBOUTH KJIaCCHU(PUKAIINH, IOTHYECKHE 00OOCHOBAHUS;
4) BiajeHue 6a30BBIM MOHITUHHBIM aIlIapaTOM 10 OCHOBHBIM pa3/iesiaM COJCpIKaHus;
5) mpakTHueckd 3HAYMMBIC MAaTEMATHYECKHE YMEHHS M HaBBIKM, WX MNPUMEHCHHE K pPELICHHI0 MaTeMaTHYeCKUX W HEMaTeMaTHYeCKHX 3ajad,
MPEATOIAraroniee YMEHHUS:
* BBIMOJIHATH BBIYUCICHHS C HATYPAJIbHBIMU YHCIIaAMHU, OOBIKHOBEHHBIMU U JIECITUHYHBIMU JIPOOSIMU, TIOJI0KUTEIBHBIMUA U OTpULIATEIbHBIMU YHCIIAMU;
* pelaTh TEKCTOBBIE 33]]a4l apU(PMETUUECKUM CIIOCOOOM U C MOMOIIBIO0 COCTABIEHUS U PEIICHUs YPaBHEHU;
* u300pakaTh (PUTYpHI HA TUIOCKOCTH;
* HCII0JIb30BATh F€OMETPUUECKUHN S3bIK I OMMCAHUS TPEAMETOB OKPYKAOILEro MUPA;
* U3MEPSTh JJIUHBI OTPE3KOB, BEJIMYMHBI YTJIOB, BEIYUCIATH IJIOLIA U U 00BEMBI Uryp;



* pacro3HaBaTh U U300pa)xkaTh paBHbIE U CUMMETPUYHbBIC (DUTYPBI;

* POBOJUTH HECTIOKHBIC TPAKTUICCKHIE BRIYUCICHUS C MMPOLIEHTAMH, HCIIOJIb30BATh MPUKUKY U OIICHKY; BBITIOIHATH HEOOXOAMMBIC U3MEPCHHS,

* HCII0JIb30BaTh OYKBEHHYIO CUMBOJIMKY ISl 3alIUCH OOIUX YTBEPKIACHUH, PopMyI1, BEIpaKEHUH, YpaBHEHHI;

* CTPOUTH Ha KOOPAMHATHOM IJIOCKOCTH TOYKH IO 33/IaHHBIM KOOPJIMHATAM, ONIPEIEIATh KOOPAUHATHI TOUEK;

* YUTATh U UCIOJIL30BaTh MHGOPMAIUIO, IPEJCTABICHHYIO B BUI€ TaOIUIIbI, JUarpaMmbl (CTOI0YATON WM KPYTOBOil), B Tpad)UuecKOM BHJIE;

* pemaTh NpocTeime KOMOMHATOPHEIE 331a4u TIepeOOPOM BO3MOYKHBIX BAPHAHTOB.

Coaep:xaHue MaTeMAaTHYeCKOro 00pa3oBaHus B 5—6 Ki1accax Mpe/iCTaBICHO B BUJE CIASAYIONIUX COACPKATEIbHBIX Pa3lIeNoB: «Apugdmemuxay,
«YHucnosvie u bykeenuvie gvipadiceHus. Ypaenenusy, «I eomempuueckue gueypol. Mzmepenus 2eomempuyeckux eiutuny, « JnemMeHmsl CmamucmuKxu,
sepossimuocmu. Kombunamopusie 3a0auuy, « Mamemamura 6 ucmopuieckom pazeumuu

Conepxanue pasnena «ApupmMeTuka» ciayXuT 0a30il 1 JaJbHEHIIero W3y4eHusl yyallMMHUCS MAaTeMaTUKU M CMEKHBIX JUCLUIUIMH, CIOCOOCTBYET
Pa3BUTHIO BBIYMCIUTEILHOW KYJIBTYPbl M JIOTHUECKOTO MBIIUICHHUS, (POPMHPOBAHUIO YMEHHS IIOJH30BATHCS AITOPUTMAaMH, a TaKXKe MPHUOOPETEHUIO
IPAaKTUYECKUX HABBIKOB, HEOOXOAMMBIX B MOBCEJHEBHOH JKM3HU. Pa3BuTHE MOHATUS O YHCIE CBS3aHO C M3YUYEHUEM pallMOHAJIBHBIX YMCEN: HaTypalbHbIX
qrices, OOBIKHOBEHHBIX U JICCATHYHBIX IPOOCH, TIOI0KUATEIBHBIX U OTPUIIATEIBHBIX YUCEIT.

Coneprxanue pazaena «UncaoBble 1 OyKBeHHbIe BbIpaKeHHsl. Y paBHeHUs» GOPMHUPYET 3HAHUSA O MAaTEeMaTU4eCKOM si3bike. CylleCTBeHHas pojb IpU
TOM OTBOJWTCS OBIAJCHHUIO ()OPMAIBHBIM ammapaToM OYKBEHHOTO HCYHCIeHHs. M3ydeHne Mmarepuana crnocoOCTBYyeT (HOPMHUPOBAHHIO Yy YUYAIIUXCS
MaTeMaTHYECKOro anmnapaTa peleHus 3ajay ¢ IOMOIIbI0 YPaBHEHUH.

Conepxanne pasznena «['eomerpuueckue ¢purypbl. 3mepeHusi reoMeTpHYeCKHX BeJIHYMH» (DOPMHUPYET y YYaIIUXCSA TOHSATHS T'€OMETPHUYECKHX
¢Guryp Ha IUIOCKOCTH M B HPOCTPAHCTBE, 3aKJaJbIBAET OCHOBBI ()OPMUPOBAHMS N€OMETPUUYECKON pedH, pa3BUBACT NMPOCTPAHCTBEHHOE BOOOpakeHHE U
JIOTUYECKOE MBIIICHUE.

Conepxanue paszena «JeMeHTbl CTATHCTHKH, BepossTHOcTH. KoMOnHaTOpHBIE 3a7a4um» — 0053aTeNbHbIH KOMIIOHEHT IIKOJIBHOTO 00pa3oBaHMs,
YCUJIMBAIOLIUH €ro MPHUKIAHOE U IPAKTUUECKOE 3HaUeHHE. DTOT MaTeprail He0OXOAUM, MPEX/IE BCEro, Iid (OPMUPOBAHUS Y yUalIUXCsl (QYHKIMOHATIBLHOM
IPaMOTHOCTH, YMEHHsI BOCIIPUHUMATh U KPUTUYECKH aHAJIU3UPOBATh MHPOPMALMIO, IPEICTABICHHYIO B pa3iIMyHbIX (OpMax, HOHUMATh BEPOSITHOCTHBIN
XapakTep MHOTUX PEaTbHBIX 3aBUCHMOCTEH, TPOM3BOIUTH MPOCTEUIIINE BEPOITHOCTHBIE pacuéThl. V3yueHrne 0CHOB KOMOWHATOPHUKH TIO3BOJIHT YJaIIeMycs
OCYILECTBIISATh PACCMOTPEHHE CITy4aeB, nepedop BapuaHTOB, B TOM YHUCIIE B MPOCTEHIINX MPUKIIAJHBIX 3a/1a4ax.

Paznen «MaTemMaTHKa B HCTOPHYECKOM Pa3sBUTHW» TpeIHA3HAYeH s (HOPMUPOBAHHS TIPEICTABICHUH O MaTeMaTHKe KaK YacTH YeJIOBEUYECKOU
KYJBTYPBI, JUIsl OOLIET0 pa3BUTHsI LIKOJIBHUKOB, JJIs CO3JaHUs KYJIbTYPHO-UCTOPUUECKOH cpesibl 00yueHHs.

B 6aszucHom yueOHOM (0Opa3zoBaTenbHOM) IJIaHE HA M3YYEHHE MAaTeMaTUKU B 5—6 Kilaccax OCHOBHOM IIKOJIBI OTBEJACHO 5 y4eOHBIX YaCOB B HENEIIO B

TE4YeHHUE KaKI0ro rojaa ooydenus, scero 165 yacos.

Ilnanupyembie pe3yabTaThl 00y4YeHUSI MATEMATHKE
Apupmernka
ITo oxOHYaHMHU M3YUYECHHUS KYyPCa YYALMICH HAYYUTCH:



HOHUMAaTh OCOOEHHOCTH JIECITUYHON CUCTEMBbI CUMCIICHUS;

HCIIOJIb30BATh IMMOHATHA, CBA3AHHBIC C NCJIMMOCTBIO HATYPAJIbHBIX YHUCCII;

BBIpa)kaTh YMCJIa B 3KBUBAJICHTHBIX (hopMax, BbIOMpast Haubosee NOAXOAALIYI0 B 3aBUCUMOCTH OT KOHKPETHON CUTYalluy;

CpaBHHUBATh U YIOPSIA0YUBATh pallHOHAJIbHBIE YUCIIA;

BBITIOJIHATH BBIYUCIICHUS C PAlMOHAIIBHBIMY YUCJIAMHU, COYETAst YCTHBIE U IMCbMEHHBIEC IPUEMBI BEIYUCICHUM, TPUMEHATH KAJIbKYJIATOD;
HCIIOJIb30BAaTh MOHATUA WU YMCHUA, CBA3AHHBLIC C IMPOMOPHUOHAJIBHOCTBIO BCIIMYUH, MPOLUCHTAMU, B XOJAC PCHICHUA MATCMATUYCCKUX 3a4ad U 3a4a4 U3
CMEKHBIX ITPEIMETOB, BBIIIOJIHATH HECIIOKHBIE IPAKTUYECKUE PACUETHI;

aHAJTM3UPOBATh rpaUKU 3aBUCHMOCTEN MEXIY BEIMYMHAMU (PAcCTOSHUE, BpEMsl, TEMIIEpaTypa u T. I.).

Yuyammiics OJY4UT BO3MOKHOCTb:

IIO3HAKOMUTHCA C ITIO3UIIMOHHBIMU CUCTEMAaMHU CUHCIICHUA C OCHOBAHUsIMU, OTIIMYHBIMU OT 10,

yIIIyOUTB M pa3BUTh NPEJICTABICHHS O HaTypallbHbIX YUCIIAX U CBOMCTBAX JIEIMMOCTH;

HAYYHUTHCS UCTOJIB30BATh MPUEMBI, PAIIHOHATM3UPYIOIINE BBIYUCICHHS, TPHOOPECTH HABBIK KOHTPOJIUPOBATH BBHIYMCIICHUS, BHIOMPAs TOAXOSMIIAN IS
CUTYallUU CIOCO0.

YucnoBbie 1 OyKBeHHbIE BbIPasKeHHUs. Y PaBHEHHA

ITo okoHYaHMH H3y4YeHHUsI Kypca YYAIIHICH HAYYUTCH:

BBIITOJHATD OI€palii ¢ YMCJIOBBIMU BBIPAKCHUSAMU,

BBINOJIHATH NPeo0pazoBaHus OYKBEHHBIX BBIPAKEHHH (pacKpbITHE CKOOOK, IPUBEIEHHUE [T0JI00OHBIX CIaracéMblX);

pelaTh JMHEWHbIE YpaBHEHMS], pelllaTh TEKCTOBBIE 3a7jaul alreOpandeckuM METOA0M.

Yuamuiics MoJy4uT BO3MOKHOCTD:

Pa3BUTH MIPE/ICTABICHUS O OYKBEHHBIX BBIPAKEHUSAX U UX NMPE0oOpa30BaHMSIX;

OBJIAJIETH CIIELNATIbHBIMU IPUEMAMU PELIEHUS YPABHEHUM, TPUMEHATD alnapar ypaBHEHUHN JJI PELIEHHS KaK TEKCTOBBIX, TAK M MPAKTUYECKUX 3a/1ad.
I'eomerpuuyeckue purypsl. U3mepenne reomeTpu4ecKux BeTHYUH

ITo okOHYAHMH M3YYEHUS KypPCa YYALMUCH HAYYUTCH:

paciio3HaBaTb HAa YEPTCKAX, pUCYHKAX, MOACIIAX U B OKPYXKAIOIMIEM MUPEC IMIIOCKUE U MMPOCTPAHCTBCHHBIC TCOMCTPHYCCKUC q)HprBI 1 UX 3JICMCHTHI,
CTPOMTb YIJIBL, ONIPEACIATE UX IPATYCHYIO MEPY;

pacrno3HaBaTh U U300paxaTh pa3BEPTKU KyOa, IPSIMOYTOJIbHOTO Napajuieenuneia, NpaBUIbHOW MUPaMU/Ibl, WIMHIPA U KOHYCA;

OIIpeJIeNIATh 10 JIMHEHHBIM pa3MepaM pa3BEPTKH (pUTYpbI IMHEHHbIE pa3Mephl caMoil GUrypsl 1 HA00OPOT;

BBIUUCIIATH 00BEM MPAMOYTOIBHOIO NapajuleNenunena u Kyoa.

Yyammiics moJy4uT BO3MOKHOCTD:

HAyYUTHCS BBIYUCIATH 00BbEM IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYP, COCTABICHHBIX U3 MPSMOYTOJIbHBIX MMapaJIeNIeUIIEOB;

YIIIyOUTB M pa3BUTh MPEJICTABICHHS O IPOCTPAHCTBEHHBIX T€OMETPHUECKUX (QUTYpax;

HAaY4YUTHCA NPUMCEHATH IIOHATHE paSBépTKI/I JJI BBITIOJTHCHUSA MTPAKTUYCCKUX paC‘—IéTOB.

JIEeMEeHTBI CTATHCTHKH, BepOATHOCTH. KoMOMHaTOpHBIE 3a1a4H



Ilo oxoHYAHMU M3YUYEHHUS] KYyPCa YYAIIMACH HAYYUTCS:

UCIOJIb30BaTh MPOCTEHIINEe CIOCOObI MPECTABIICHUS U aHAIM3a CTATUCTUYECKUX TaHHBIX;

penaTe KOMOMHATOPHBIE 33/1a4U HA HAXOXKJCHHE KOJIMYeCcTBa 0OBEKTOB MIJIM KOMOMHAIIUH.

Yyammiics moJy4uT BO3MOKHOCTh:

npuoOpecT TMEepBOHAYANBHBIM ONBIT OpraHM3alui cOopa MaHHBIX MpPU TMPOBEJCHUH OMpPOca OOLIECTBEHHOI'O MHEHHS, OCYIIECTBIATh HMX AaHaJIM3,
MIPEJICTaBIATh PE3yNbTaThl ONIPOCa B BUAE TAOIUIIbI, TUArPaMMBbL;

HAYYHUTHCS HEKOTOPBIM CIEUATBHBIM TpUEMaM perieHusi KOMOMHATOPHBIX 3ajad.

ConeprkaHre Kypca

Apudmeruxka

HarypajibHble ynciia

Pan natypaneHbix uncen. [lecsaTuuHas 3anuch HaTypaabHbIX yKces. OKpyIiIeHue HaTypalbHbIX YMCEIL.

Koopaunarsslii jiyd.

CpaBHeHue HaTypainbHbIX uncen. Cll0KkeHue U BBIMMTAHUE HATypallbHBIX yKcell. CBOMCTBA CIOKEHUS.

YMHO)KX€EHUE U JIeJIeHne HaTypalibHbIX uncell. CBoiicTBa yMHOKeHus. Jlenenue ¢ ocratkoM. CTeneHp yncia ¢ HaTypaJlbHbIM I10Ka3aTeleM.

Jlenutenu v KpaTHbIE HaTypanbHOro uncia. Hanbonbimnit o6muit nenurens. Hanmensee obmee kpatHoe. [Ipusnaku nenumoct Ha 2, Ha 3, Ha 5, Ha 9,
Ha 10.

IIpocTeie n cocraBHbIE uncna. PaznokeHne yncen Ha MPOCThIE MHOKUTENH.

Pemenue TekcTOBBIX 3aa4 apu(PMETHUECKUMHU CIIOCOOAMH.

JApoon

OO6bikHOBeHHBIE ApoOu. OcHOBHOE CBOMCTBO napoOu. Haxoxknenwe apodbw ot umcna. HaxokneHue uucna 1o 3HadyeHHIO ero apodbu. IlpaBuiibHbIE H
HenpaBuiIbHbIe ApoOu. CMelIaHHbIe YHca.

CpaBHeHHE OOBIKHOBEHHBIX Ap0o0Oel U CMELIaHHBIX Yncen. ApupMeTHIecKue JecTBHs ¢ OOBIKHOBEHHBIMU JPOOSIMU M CMELIaHHBIMU YHUCTIaMH.
Hecsatuunble 1poou. CpaBHEHHE M OKpYIJIEHHE JECATHUHBIX ApoOeil. Apudmerndyeckue NEHCTBUS C AECATUUHBIMU JpoOsmu. IIpukuaku pe3ynbTaToB
BbruncieHuil. [Ipeacrapnenue necaTHYHON ApodU B BUAE OOBIKHOBEHHOW TpOOM M OOBIKHOBEHHOW B BHUE NecATUYHON. beckoHeuHble mepuoanyueckue
necaTuuHble apoou. Jlecstuunoe npubmkeHrne 0ObIKHOBEHHON APOOH.

OtHowenwue. [IpolieHTHOE OTHOIIEHHE NBYX uncen. [leneHne yncna B JaHHOM OTHOIIeHUU. Maciital.

ITponopuus. OcHoBHOE CBOMCTBO npornopuunu. [Ipsimas u o6paTHast MpONOPIHOHATBHBIE 3aBUCUMOCTH.

[IpouenTrl. Haxoxnenne nporeHToB oT yncia. HaxoxieHue uncia rno ero npoueHTaM.

Perienue TekcTOBBIX 33a1a4 apU(METUYECKUMH CIIOCOOAMH.

PauuonanbHbIe yncia



* [IlonoxwurenpHble, OTPULIATEIBHBIE YUCIIA U YUCIIO HYJIb.
* [IporuBonosoxHeie ynuciaa. Moagyis yucia.
* llensle uncna. PanronaneHble yncna. CpaBHEHHE pallMOHAIBHBIX YHucel. ApupMeTHYecKue JeMCcTBUs ¢ pallMOHAIbHBIMU YnuciaaMu. CBOMCTBA CIIOXKEHUS
Y YMHO>KEHHUS PallMOHAJIbHBIX YUCEIL.
» Koopaunarnas npsmas. KoopauHatHas INIOCKOCTb.
BeanunHbl. 3aBHCHMOCTH MEK1Y BeJIMYMHAMH
* Enunuuel JuinHbL, miomanm, oobémMa, Macchl, BDEMEHHU, CKOPOCTH.
 IIpumMepsl 3aBHCUMOCTEH MeX Ay BennunHamu. [Ipeacrapnenue 3aBucuMocTeid B Buje Gopmyi. Beraucienus mo gopmymam.
YuciioBble 1 0yKBeHHbIC BbIPAKECHHSI. Y PABHEHHS
* Yucnosble BbIpaKE€HUS. 3HAYEHHE YUCIOBOrO BbIpakeHus. [lopsaok neicTBUIl B UMCIIOBBIX BbIpaXEeHUSIX. bykBeHHBbIE BbIpakeHUs. PackpbITe CKOOOK.
ITonoGHbIe craraemble, IPUBEIEHUE MTOOOHBIX claraeMbiXx. @OpPMYIIbI.
* VYpaBHenus. Kopenb ypaBHeHus. OCHOBHbIE CBOWCTBA ypaBHEHUH. PellieHne TeKCTOBBIX 3a/1a4 ¢ IOMOILBIO YPaBHEHUH.
JJIeMeHTBbI CTATUCTUKH, BeposiTHOCTH. KoMOnHaTOpHBIE 3a1a4n
* IlpencraBieHne NaHHBIX B BUJIE TaOJIMI, KPYTOBBIX M CTOJIOUATHIX JUarpamm, rpadukos.
* Cpennee apupmernyeckoe. CpeHee 3HaUEHUE BETUUUHBIL.
* CayuaitHoe coObiTHe. JJOCTOBEpHOE M HEBO3MOKHOE COOBITHS. BeposTHOCTE citydaitHOTO coObITHS. Pererrne koMOMHATOPHBIX 3a1ad.
I'eomerpuueckne ¢purypsl. U3MepeHus reoMeTpu4ecKuX BeJTUYHH
* Ortpesok. Iloctpoenue otpe3ka. [lnuHa oTpe3ka, JomaHoW. M3mepeHue JUIMHBI OTpe3Ka, IMOCTPOEHHE OTpe3ka 3aJaHHoM anmuHbl. [lepumerp
MHoroyrojapHuka. [lmockocts. Ilpsamas. JIyy.
*  VYroua. Buasl yrios. I'pagycHas mepa yrina. Mi3amepenue u mocTpoeHue yriioB ¢ MOMOIIBIO TPAHCTIOPTHPA.
* IIpamoyronsauk. KBagpar. Tpeyronsauk. Bunsl TpeyronsaukoB. OkpykHOCTb U Kpyr. JlinHa okpyxHocTy. Yucio 1.
» PasencrtBo ¢uryp. [lonsTtue u cBoiictBa miuomanu. [Inomans npsmoyronbHuka 1 kBaapata. [nomanes kpyra. Ock cummeTpun QUTypBhI.
* Harnsnuele npeacTaBieHns 0 MPOCTPAHCTBEHHBIX (GUrypax: NPsIMOYTOJIbHBIN NMapasuienenunesn, Ky0, nupaMuaa, LWIMHAP, KOHYC, map, chepa. [Ipumepsl
Pa3BEPTOK MHOTOTPAHHUKOB, IIWJIMH/Ipa, KOHYca. [ToHsTHE U cBOMicTBAa 00bEMaA. OOBEM NIPSIMOYTOJIBHOTO MapajuIesienuIe1a u Kyoa.
* BszauMHoe pacnosiokeHue AByX npsMsbIX. Ilepnienaukynsapasle npsmslie. [lapamiensasie npsMsle.
* OceBas U LIEHTpaJIbHasi CAMMETPUH.
MartemaTHKa B HCTOPHMYECKOM Pa3BHTHH
Pumckas cucrema cuncnenus. [To3urmonnsie cucremsl cuncienns. O6o3nauenne udp B [Apesueit Pycu. Ctapunnbie Mepsl yinHBL. BBegeHne metpa Kak
eIMHUIB JUIMHBL. MeTpuueckas cuctema mep B Poccum, B EBpone. Mcropusi popMupoBanus MmareMaTHuecKux cMMBOJIOB. JlpoOu B Basuione, Erunte,
Pume, Ha Pycu. OTkpbITHE NecATHUHBIX qpobeit. Mup mpocteix uncen. 3omotoe ceueHue. Yucno Hyinb. [losBieHrne oTpunaTebHbIX YU CET.
JI. ®. Marnunxkuit. I1. JI. YeOpmés. A. H. Konmoropos.
Kypc anredpst 7—9 kiaccoB siBisieTcs 0a30BbIM JII MaTEMaTUYECKOT0 0Opa30BaHMsI M PA3BUTHS MIKOJLHUKOB. Anredpandeckue 3HaHUS U YMEHUs
HEOOXOMMBI JJIsl U3y4eHUs TeOMETpHH B 7—9 Kiaccax, anreOpbl 1 MaTreMaTHueckoro aHanusa B 10—11 kiaccax, a Takke U3y4eHHsI CMEXHBIX JIUCIUILTIH.
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[IpakTHyeckas 3HAYMMOCThH IIKOJBLHOTO Kypca aireOpbl 7—9 KIIacCOB COCTOMT B TOM, YTO IMPEIMETOM €ro M3YYCHUs SBISIOTCS KOJIMYECTBEHHBIC
OTHOILICHUA U IPOUCCChI pCAJIbHOI'O MHpPA, OIMMCAHHBIC MATCMATHUYICCKUMU MOACIIAMU. B COBpPCMCHHOM O6H.I€CTBC MaremMarnycckas 1moaAroToBka HCO6XOI[I/IMa
Ka)XJIOMY YEJIOBEKY, TaK KaK MaTeMaTHKa MPUCYTCTBYET BO BceX chepax denoBevecKoil NesTeIbHOCTH.

OnHOM M3 OCHOBHBIX IIeJIeH U3YUEHUs areOpHI SIBISICTCS Pa3BUTHE MBIIIUICHUS, TIPEKIE Bcero (popmMupoBaHue aOCTPaKTHOTO MBIIUICHHS. B mporecce
U3ydeHHsl anreOpsl GOPMHUPYETCS JIOTUIECKOE U AITOPUTMUYECKOE MBIIUICHUE, TAK)KE TAKHE Ka4eCTBA MBIIIUICHHUS, KaK CHJIa U THOKOCTh, KOHCTPYKTHBHOCTb
U KPUTHYHOCTD. J[JIs aanTanyy B COBpeMEHHOM MH(DOPMAIIMOHHOM OOIIECTBE BAXKHBIM (PAKTOPOM SIBJISIETCS (HOPMHUPOBAHHE MATEMATHUECKOTO CTHIIS
MBIIICHHSI, BKIIOYAIOMIETO B ce0st MHAYKIUIO M JIEAYKIIHIO, 0000IICHNE M KOHKPETU3AIINIO, aHAIN3 U CHHTE3, KIIACCU(PHUKAIMIO U CHCTEMATH3AIIUIO,
a0CTparupoBaHuE U aHAJIOTHIO.

.]II/I‘IHOCTHLIC, METANIPEAMETHLIC M IIPEAMETHLIC PE3YJIbTATHI OCBOCHUA COACPKAHUA KypcCa aﬂreﬁpbl
JINYHOCTHBIE pe3yJjbTarbl:

1) BocniUTaHUE POCCUHCKON TPpa)KIAaHCKOM MACHTHYHOCTHU: MATPUOTU3MA, yBakeHUs K OTeuecTBY, OCO3HAHHE BKJIaJa OTCYECTBCHHBIX YUEHBIX B Pa3BHTHUC
MHPOBOU HAYKH;

2) OTBETCTBEHHOE OTHOILICHHE K YYCHHUIO, TOTOBHOCTh M CIIOCOOHOCTH OOYYArOLIMXCsl K CAMOPa3BUTHIO M caMOOOpPa30BaHMIO HAa OCHOBE MOTHBAIIMU K
00y4YEeHMIO U TIO3HAHUIO;

3) 0CO3HaHHBII BBIOOP U MOCTPOCHUE NalTbHEUIIICH HHANBUIYATIbHOM TPACKTOPUHU 00pa30BaHus Ha 0a3e OPUEHTUPOBKU B MUpe Tipodeccuii u

npodeCcCHOHATBHBIX MPEANOUYTEHUH ¢ Y4ETOM YCTOHYMBBIX TO3HABATENIbHBIX MHTEPECOB, a TAKXKE Ha OCHOBE (DOPMUPOBAHMS YBAKUTEILHOIO OTHOIIEHUS K

TPY1y, Pa3BUTHE ONBITA YYACTHS B COLUAIIBHO 3HAYUMOM TPYE;

4)yMeHne KOHTPOJIMPOBATH MPOLIECC U PE3YNbTaT yueOHON U MaTeMaTH4eCcKOi 1eATeIbHOCTH;

5)KpUTHYHOCTH MBIIUIEHUS, THUIIMATUBA, HAXOIYMBOCTh, aKTUBHOCTb NP PEIICHUN MaTEMaTHYECKUX 3ajay.

MeTtanpeamMeTHbie pe3yJbTaThl:

1) yMeHHe CcaMOCTOSTEIbHO OMPEACISITh eI CBOEro OOydYeHHs, CTaBUTh W (HOpMYIUMpoBaTh JJisi ceOs HOBbIC 3aha4yu B yuéOe, pa3BMBATh MOTHBBI M
HMHTEPECHI CBOEH MMO3HABATEIILHON EATEIBbHOCTH;

2) YMEHHE COOTHOCUTH CBOM JICHCTBUS C IUIAHHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBIATH KOHTPOJb CBOCH JESITEIBHOCTH B TIPOIECCE OCTHIKCHHUS
pe3yibTara, ONpeAessaTh CIIOCOObI EHCTBHM B paMKax MNPEeASIOKEHHBIX YCIOBHHM M TpeOOBaHMM, KOPPEKTHPOBATH CBOU JAECUCTBUS B COOTBETCTBHM C
V3MEHSIOIIENCS CUTyaluen;

3) yMeHue onpeieNniTh MOHITHS, CO3/IaBaTh 000OLICHNUS, YCTaHABIMBATh aHAJIOTHH, KJIACCH(UIIMPOBATh, CAMOCTOSITEIILHO BEIOMPATh OCHOBAHUS U KPUTEPUHU
U1 KJ1acCU(UKALINN;

4) yMeHHE yCTaHaBJIMBaTh NPUYMHHO-CIICACTBCHHBIC CBSI3U, CTPOUTH JIOTMYECKOE PACCYXKICHHE, YMO3akKIoueHHe (MHIYKTHBHOE, NEIyKTUBHOE M II0
aHaJIOTHHU) U JIe1aTh BHIBOJIBI;

5) pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIIOJIb30BaHUS HHPOPMAITHOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;



6) nmepBOHaYalbHBIE MMPEACTABICHUS 00 MIACSIX M O METOJaX MaTEMAaTHKH KaKk 00 YHHBEPCAIbHOM SI3bIKC HAYKH M TEXHHMKH, O CPEICTBE MOICIHPOBAHHMS
SIBJIEHUM U IPOLIECCOB;
7) yMeHHe BUACTh MATEMAaTHYECKYIO 3a/1a4y B KOHTEKCTE MPOOIIEMHON CUTYyallud B IPYTHUX TUCIMILIMHAX, B OKPYI)KAIOIIEH KU3HU;
8)yMeHre HaXOAHUTh B Pa3JIMYHBIX UCTOYHUKAX HH(DOPMAIIHIO, HEOOXOIUMYFO JIJIsl PEIICHHS MATEeMaTHIECKUX 33]1a4, U TIPECTABIATh €€ B IOHATHOU (opme,
MIPUHUMATh PEIICHHUE B YCIOBUSAX HEMOJHON MM U30BITOYHON, TOYHON WIJIM BEPOSATHOCTHON MH(POPMAIIHH;
9) yMeHHE TMOHMUMATh M HCIIOJIb30BaTh MAaTEMAaTHYECKUE CPEICTBA HArMAAHOCTH (TpaduKH, TaOIUIbI, CXEMbl U Jp.) Ui WUIIOCTPALUU, HHTEPIPETAINH,
apryMeHTalluu;
10) ymeHuMe BBIABUTATh TUIIOTE3bI IPH PEIICHUN 3a]a4H, TIOHUMATh HEOOXOAMMOCTh UX MIPOBEPKH;
11) moHMMaHUE CYHIHOCTH aJITOPUTMUYECKUX MPEANUCAHUNA U YMEHHUE JCHCTBOBATh B COOTBETCTBHH C MPEIOKECHHBIM aJITOPUTMOM.
IIpeameTHbIE pe3ybTAThI:
1) oco3HaHuE 3HAYCHHS MATEMATHKH JIJIsl TOBCEIHEBHOM JKU3HU YEIOBEKA,;
2) Mpe/CTaBIICHUE O MATEMAaTHYECKOW Hayke Kak cepe MaTeMaTHYECKOW MeATeNbHOCTH, 00 dTamax € pa3BuTHs, O €€ 3HAYMMOCTH JUIS Pa3BUTHUS
[IMBUJIA3AINH;
3) pa3BuTHe yMmMeHHH paboTaTh ¢ y4eOHBIM MaTEMaTHYCCKHM TEKCTOM (aHAJIW3WPOBaTh, M3BJICKATh HEOOXOMMMYIO HH(OPMAIMIO), TOYHO W TPAMOTHO
BBIpa)XaTh CBOM MBICJIU C IPUMCHEHUEM MAaTEMAaTHYECKON TEPMUHOJIOTHH U CUMBOJIMKH, IIPOBOANTH KiIacCU(pHUKAIIIH, JIOTHUYESCKHE 000CHOBAHNS,
4) BiaaeHre 6a30BbIM MOHATUHHBIM aIlapaToM IO OCHOBHBIM pa3/ieiiaM COICPIKaHuU;
5) cucremarnveckue 3HaHHS O QYHKIIUSIX M X CBOHCTBAX;
6) mpakTHYECKH 3HAYMMbBIC MaTeMaTHYCCKHE YMEHHUS W HaBbIKM, HX MPHUMEHEHHE K pPCIICHHI0 MaTeMaTHYECKHX M HEeMaTeMaTHYeCKMX 3ajad,
MpEeANoJaratonee yMeHus:
* BBINOJIHATH BEIYUCIICHHUS C IEHCTBUTEIHLHBIMU YUCIAMMU;
* peuiaTh ypaBHEHMs, HEPABEHCTBA, CUCTEMbl YPaBHEHUI U HEPABEHCTB;
* pemath TEKCTOBBIC 3a/1a4u apU(PMETUUECKIUM CIIOCOOOM, C TIOMOIIIBIO COCTABJICHUS U PEIICHUS YPaBHEHUN, CUCTEM YPaBHEHUI U HEPABEHCTB;
* HCTOJb30BaTh aANTreOpanuecKuii 3bIK sl OMUCAHMS IPEAMETOB OKPYKAOIIET0 MUPA U CO3aHUSI COOTBETCTBYIOIIMX MaTeMaTHUECKUX MOJIENEH;
* TMPOBOJUTH MPAKTUYECKUE PACUETHI: BBIUUCICHUS C MPOIEHTAMHU, BHIYUCICHHS C YUCJIOBBIMU IMOCIEI0BATEILHOCTSIMU, BIYUCICHUSI CTATUCTUYECKUX
XapaKTePUCTHK, BHIOJIHEHNE TPUOTKEHHBIX BEIYUCIICHUN;
* BBINOJHATH TOXK/IECTBEHHBIC TTPE0OPA30BAHMS PAIMOHATBHBIX BHIPAKECHHI;
* BBINOJHATH ONEPALIMHU HAJlI MHOXKECTBAMU;
* HccienoBaTh GYHKIIMHU U CTPOUTH UX TpaduKy;
* YUTaTh U UCIOJB30BaTh MHGOPMAIUIO, TIPEJCTABICHHYIO B BUIE TAOIUIIbI, TUATPAMMBI (CTOI0YATON UM KPYTOBOW);
* pemaTh MpoCcTeHIe KOMOMHATOPHBIC 3a/1aUH.
B GazucHom yueOHOM (00pa3oBaTeIbHOM) IIAHE HA U3YYEeHHE anreOphl B 7—9 Kiaccax OCHOBHOM IIKOJIBI OTBEJEHO 3 y4eOHBIX Yaca B HEIETIO B TEUCHUE
KaXJI0TO To/a oOy4eHus, Bcero 315 yacos.



Copepxanue Kypca anredpsl B 7—9 kjiaccax IpeacTaBIeHO B BUAE CISAYIOUINX COIEPKAaTEIbHBIX Pa3lIeNoB: «Aneedpay, « Huciosvie MHOdMCECMBay,
«Dynxyuuy, « nemenmvl NPUKIAOHOU MAMEMAMUKUY, «Aeebpa 6 uCmopuieckom paseumuuy.

Copepxanue pazgena «Auaredpa» (GopMHpyeT 3HAHHUS O MaTeMaTHYEeCKOM SI3bIKe, HEOOXOAMMBIE ISl pelleHHs MaTeMaTHMYeCKUX 3aJad, 3aJad H3
CMEXHBIX JHCLUUIUIMH, a TaKXe NPaKTUYeCKHX 3agad. M3ydyeHue maTepuana crnocoOCTBYeT (OPMHUPOBAHHUIO Yy y4aIIMXCS MATEMaTHUECKOTO amrmapaTa
pelleHus 3a1a4 ¢ IOMOIIbIO YpaBHEHH, CUCTEM YpaBHEHUI U HEPABEHCTB.

Marepuan AaHHOTO paszena MpeACTaBICH B acCHeKTe, CHocOoOCTBYMOImEM (OPMHUPOBAHUIO Yy YYAIIMXCS YMEHHS MOJb30BAThCA AITOPHUTMAaMHU.
Cy1iecTBeHHas pojb MPU 3TOM OTBOAUTCS PA3BUTHIO aJITOPUTMUYECKOTO MBIIIICHUS! — BaXXHOW COCTABISIONIEH HHTEJUIEKTYaIbHOTO Pa3BUTHUS YETIOBEKa.

Conepxanue pasnena «UuciaoBble MHOKeCTBA» HAIEJICHO HAa MaTEMaTHUECKOE Pa3BUTHE yJalluxcs, (OPMHUPOBAHHUE y HUX YMEHHUS TOYHO, CHKATO H
SCHO M3JIaraTh MBICIIM B YCTHOW M MHUCHhMEHHOW pedn. Marepuan paszzena pa3BUBAeT MOHATHE O YHCIE, KOTOPOE CBSI3aHO C M3YyUYCHHEM JIEHCTBUTEIBHBIX
YuCcell.

Lenb conepkanus pasznena «@yHKIHW» — MOJTyYSHHE MIKOJbHUKAMU KOHKPETHBIX 3HAHUHN O (PYHKIMU Kak BaKHEHIeH MaTeMaTH4eCKOW MOJENU s
OINMCAHHUS U UCCIIEJOBAHUS ITPOLIECCOB
U SIBJICHUN OKpyxaromiero Mupa. CoOTBETCTBYIOIIUN MaTepHall ClIOCOOCTBYET Pa3BUTHIO BOOOPa)KEHHUS U TBOPYECKHUX CIIOCOOHOCTEH y4alluxcs, YMEHHS
UCIIOJIb30BaTh PA3JINYHBIC S3bIKK MAaTEMATUKH (CJIOBECHBIM, CHMBOIMYECKUN, TpaduiyecKuil).

Cogepxanne pasnena «JjJeMeHThl MPUKJIATIHOH MATEeMAaTHUKH» DPACKPHIBACT MPUKIATHOEC U MPAKTUYECKOE 3HAYEHHE MATeMaTUKH B COBPEMEHHOM
MHUpe. Marepuan JaHHOTO paslena crnocoOCTBYeT (OPMUPOBAHHMIO YMEHHS IPEICTABISATh U AHAIM3UPOBATH PA3IMYHYI0 WH(GOPMAIHIO, MTOHUMAHHIO
BEPOATHOCTHOT'O XapaKTepa peallbHbIX 3aBUCIMOCTEH.

Paznen «Anredpa B mcTOpu4ecKoOM pa3BUTHW» IIPpeIHA3HAaUYeH A (GOpMHUPOBAHUS MPECTABICHUN O MaTEMaTUKE KaK YaCTH YeJIOBEUECKON KyNIbTYpBHI,
JUIs1 OOIIET0 pa3BUTHUS IIKOJIBHUKOB, CO3AaHUS KYJIbTYPHO-UCTOPUUECKOM Cpeibl 00yUeHHUS.

Ilnanupyembie pe3yJbTaThl 00yueHus ajaredpe B 7—9 kiaccax

Adaredpanyeckne BbIpaKeHHs
BbinycKHUK HAYy4YHTCS:
* ONEpPUPOBATH MOHATHAME «TOXJIECTBO», «TOXKICCTBEHHOE MpeoOpa3zoBaHuey, peliaTh 3a/1a4M, cojiepkaiiie OyKBeHHbBIE TaHHbIC, Pa00TaTh ¢ (OPMYIIaMU;
* ONepUPOBATH MOHITHEM «KBaJPATHBIN KOPEHBY», IPUMEHSTH €r0 B BEIUHUCICHHUSIX;
® BBIIIOJIHATH npeo6pa3OBaHHe BBIpa)KeHHfI, coz(epxcaumx CTCIICHU C LCJIBIMHU ITOKA3aTCIIAMU U KBa)IpaTHBIe KOpHI/I,
* BBINIONHATh TOXKIECTBEHHBIE MPEOOpPa30BaHUs PAIMOHATBHBIX BHIPAXKCHHH HA OCHOBE MPAaBHJ JCHCTBUI HaJ MHOTOWICHAMH W alredpandecKuMu
Tpo0sSMH;
*  BBINIOJHSATH PA3JI0KEHUE MHOTOUICHOB HA MHOYKUTEIH.
BBINyCKHHUK MOJYYUT BO3MOKHOCTD:
* BBINOJHITH MHOTOIIIATOBBIE TPEOOPA30BaHUS PAIIMOHAIBHBIX BRIPAKEHUH, IPUMEHSS IUPOKHU HA0Op ctoco00B U MPUEMOB;
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MIPUMEHSITh TOXKIECTBEHHBIC IPe0Opa30BaHus AJIs PEeLICHUS 3a7a4u U3 Pa3IMYHBIX Pa3/IesoB Kypca.

YpaBHeHus

BbINyCKHUK HAYYUTCS:

pelaTh OCHOBHBIE BU/IbI PAllUOHAJIbHBIX YPABHEHUM C OJJHON MEPEMEHHOM, CUCTEMBI JIBYX YPaBHEHMM € ABYMs [IE€PEMEHHBIMU;

MOHUMATh YpaBHEHUE KaK BaKHEHIIYI0 MaTEeMAaTHYECKYI MOJIENb JUIsl OMUCAHUS U W3YUYEHUS Pa3HOOOpPa3HBIX pealIbHbIX CUTYallUH, periaTb TEKCTOBbIE
3a/1a4M anreOpanyecKuM METOJIOM;

MPUMEHSITH rpaduuecKre mpeCTaBICHUs sl UCCIeI0BaHUSl YPaBHEHUI, UCCIIEIOBAaHUS U PEIICHUS CUCTEM YPaBHEHUI C ABYMS MEPEMEHHBIMHU.
BpInyCKHUK NMOJYYUT BO3MOKHOCTD:

OBJIAJIETh CHEUUAJIbHBIMU MPUEMAMHU PEIICHUsS YpPaBHEHUH M CUCTEM YpaBHEHUM; YBEPEHHO NPUMEHATh anmnapar ypaBHEHWH I pelieHus
pa3sHo0Opa3HBIX 33724 U3 MATEMATHKH, CMEKHBIX IIPEIMETOB, IIPAKTHKH;

MPUMEHSITH rpaduuecKkre MpeICTaBICHUsS ISl UCCIeI0BAaHUSl yPaBHEHUI, CUCTEM YpaBHEHH, coepKalux OykBeHHbIe KO (UIIMEHTHI.
HepaBencrBa

BbInyCKHUK Hay4uTCH:

[IOHUMAaTh TEPMUHOJIOTHIO U CHUMBOJIMKY, CBSI3aHHbBIE C OTHOLLIEHUEM HEPaBEHCTBA, CBOMCTBA YHUCIOBBIX HEPABEHCTB;

peliaTh JIMHEWHbIE HEPaBEHCTBA C OJHON NIEPEMEHHOM U UX CUCTEMBI; pellaTh KBaJIpaTHbIE HEPABEHCTBA C OMOPO Ha rpaduyecKue MpeaCcTaBlICHHUS,
IIPUMEHSITH allllapaT HEPABEHCTB JUIsl PEIICHHUS 3a]1a4 U3 pa3IM4HbIX pa3/esioB Kypca.

BbInyCKHUK MOJYYUT BO3MOKHOCTD:

OCBOUTH pa3HOOOpa3Hble MPUEMBI JI0KA3aTE€IbCTBA HEPABEHCTB; YBEPEHHO IPUMEHSTh amnmapar HEPaBEHCTB JUIsl pPELIEeHUs pa3HOOOpa3HBIX
MaTeMaTUYeCKHUX 3a/1a4, 3a]1a4 U3 CMEXHBIX MTPEAMETOB U NMPAKTHUKU;

MIPUMEHSTH rpaduuecKkre NpeICTaBIeHUs ISl UCCIIeI0BaHUsI HEPABEHCTB, CUCTEM HEPABEHCTB, COiepKaIUX OyKBEHHbIE KO3 (PUIIMEHTHI.
Yuci0BbIe MHOKECTBA

BhinyCKHUK HAYy4YHUTCSH:

MMOHUMATh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C TIOHSATUEM MHO>KECTBA, BBIIOJIHATH ONEPALIMH Ha/l MHOXKECTBAMU;

HCIOJIb30BaTh HAa4yaJbHbIE MIPEJICTABICHUSI O MHOXKECTBE JIEHCTBUTEIbHBIX YHCEIL.

BpInyCKHUK NMOJYYUT BO3MOKHOCTD:

pa3BUBaTh MPEICTABICHUE O MHOXKECTBAX;

pa3BUBATh MPEACTABICHUE O YUCIIE U YUCIOBBIX CUCTEMAX OT HATypaJIbHBIX 10 IEUCTBUTENIBHBIX YUCEI; O POJIM BBIYMCICHUHN B IPAKTUKE;

Pa3BUTh U YIIIyOUTH 3HAHUS O AECATUYHOMN 3aMMCU AEUCTBUTEIBHBIX YUCel (IepUOANYECKUE U HETIEPUOIUUECKHE IPOOH).

DyHKUMH

BeinyckHUK Hay4uTCH:

MMOHUMATh U UCTIOJIb30BaTh PYHKIIMOHATBHBIE TIOHSATHUS, S3bIK (TEPMUHBI, CAMBOJIUYECKHE 0003HAUEHUS);

CTPOMUTH IpaQUKH dJIEMEHTapHbIX (QYHKIUH, HCCIIEA0BAaTh CBOMCTBA YUCIOBBIX (DYHKIIMI HAa OCHOBE M3YUYEHHMSI TOBEIACHUS UX TPapUKOB;
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NOHUMATh (YHKIMIO KaK BaKHEHIIYI0O MAaTEeMaTHYECKYI0 MOJENb /sl ONMCAHUS TIPOIECCOB M SBICHHH OKPYXKAIOIIEr0 MHUpA, IMPUMEHATH
(bYHKIMOHATBHBIHN SI3BIK U151 ONMCAHUS U HCCIIEIOBAHUS 3aBUCUMOCTEN MEX Ty (PU3MYECKHIMH BEITMYMHAMU;

MOHUMATh U MCIIOJIb30BaTh SA3bIK ITOCIEJ0BATEIBHOCTEH (TEPMUHBI, CHMBOJINYECKHE 0003HAYECHUS);

MPUMEHATH (POPMYIIBI, CBA3aHHBIE C ApU(YMETHUECKON U TeOMETPUIECKOM MPOrPECCHsIMHU, U anmapar, CGOPMUPOBAHHBINA MTPHU U3YUYECHUH JIPYTHX Pa3/eiioB
Kypca, K peIICHHIO 33/1a4, B TOM YHCJIEe C KOHTEKCTOM M3 PEalbHON )KU3HHU.

BbINYyCKHUK MOJYYUT BO3MOKHOCTh:

IPOBOANTH UCCIECJOBAHMS, CBS3aHHBIC C M3YYEHHEM CBOWCTB (YHKIHUI, B TOM YMCIIE C UCIIOJIIF30BAHUEM KOMIBIOTEPA; HA OCHOBE Ipa)MIKOB M3 yYCHHBIX
¢byHKIMH cTpouTh OoJee cIoXKHbBIE rpaduKu (KyCOUHO-3aJaHHbIE, C «BBIKOJIOTHIMUY» TOYKAMH U T. I1.);

UCIIOJIb30BaTh (DYHKIIMOHAIBHBIE TIPEICTABICHUS U CBOMCTBA (DYHKIMI /IS PELICHHUsS] MaTeMaTHYeCKUX 3aa4 U3 Pa3IMYHbIX Pa3aeioB Kypca;

pemaTh KOMOMHUPOBAHHBIC 33/1a4K C TPUMEHEHHEM (POPMyII N-TO WieHa U CyMMBI N MEPBHIX WICHOB apu()PMETHUECKON M T€OMETPHUECKON MPOTPECCHil,
NPUMEHSIS TIPH STOM anmapar ypaBHEeHUH U HEPaBECHCTB;

MOHUMATh APUPMETUYECKYI0 U TEOMETPHUYECKYIO MPOTPECCHH KakK (YHKIMU HATYPAIbHOTO apryMEHTa; CBS3BIBATH apH(METHUYECKYIO MPOTPECCHIO C
JMHEHHBIM POCTOM, T€OMETPHUYECKYIO — C SKCIIOHEHIIUABHBIM POCTOM.

DJieMeHThI MPUKJIATHOH MAaTEeMATHKHU

BbInyCKHUK Hay4uTCH:

MCTIOJIB30BATh B XOJIE PEIICHUS 3a/1a4 AIIEMEHTApHBIE PE/ICTABICHUS, CBA3aHHbIEC C TPUOIKEHHBIMU 3HAYCHUSIMUA BEJIMYHH;

UCIIOJIB30BATh MPOCTEHIINE CIIOCOOBI MPECTABICHNUS U aHAIN3a CTATHCTHYECKUX JTaHHBIX;

HAXOJUTh OTHOCUTEIHHYIO YaCTOTY U BEPOSTHOCTD CIIy4aifHOTO COOBITHS,

pemaTb KOMOMHATOPHBIE 3a/1a4M Ha HaX0XkJIeHHEe YKcia 0ObEKTOB MM KOMOUHAIMA.

BbINyCKHUK MOJYYUT BO3MOKHOCTh:

MOHATh, YTO YHCJIOBBIE JaHHBbIE, KOTOpbIE MCIONB3YIOTCA MJs XapaKTEPUCTUKHM OOBEKTOB OKPYXKAIOIIErO0 MHpa, SBISIOTCA NPEUMYIIECTBEHHO
NpUOIMKEHHBIMA, YTO TI0 3alMCH NPUONMKEHHBIX 3HAYEHUH, colepKamuxcs B WH(MOPMAIMOHHBIX HCTOYHHUKAX, MOKHO CYIUTh O TOTPEIIHOCTH
NpUOINKEHNUS;

MOHATH, YTO TIOTPEIIHOCTh PE3yJIbTaTa BEIUMCICHUH TOJHKHA OBITh COM3MEpPUMa C TIOTPEITHOCTHIO0 UCXOIHBIX TAHHBIX;

proOpecTy MepBOHAYATIBHBIN OMBIT OPraHU3alMK cOOpa JaHHBIX MTPH MIPOBEACHUH OIpoca 00IIECTBEHHOIO MHEHUS,

OCYIIECTBIISITh UX aHAJIM3, IPEJCTABIATH PE3YIbTATHI OTPOCA B BHUJIE TAOIHIIBI, JHATPAMMBI;

IpUOOpPECTH OMBIT MPOBEICHHS CIy4allHBIX SKCIIEPUMEHTOB, B TOM YHCJIE C IOMOIIBIO KOMIIBIOTEPHOTO MOJIENUPOBAHMS, WHTEPHpPETAlMU HX
PE3yIbTaTOB;

HAYYUTHCS HEKOTOPBIM CIEUAIBHBIM TPUEMaM pelieHsi KOMOMHATOPHBIX 3aj1ay.
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Conepxkanue Kypca

AsredOpanyeckue BbIpasKeHM sl

BeipaxkeHne ¢ mnepeMEHHbBIMU. 3HAYEHHE BBIPAKEHUS C IEPEMEHHBIMU. JlomycTuMmble 3HAaueHUs ImepeMeHHBIX. ToxnecTBo. ToXaeCTBEHHBIE
npeoOpa3oBaHus anredpanvyeckux BoIpaXeHUH. J[oka3aTeabCTBO TOXKIECTB.

Crenenb ¢ HaTypaiabHBIM IOKazaTeseM M €€ cBoicTBa. OnHowieHsl. OnHowIeH cranaapTHoro Buaa. CreneHs onHouneHa. MHorouneHsl. MHoOrouneH
cTa"zapTHoro Buaa. CreneHb MHorowieHa. Cil0KeHHE, BBIYUTAaHUE U YMHOKEHHUE MHOTOWIEHOB. DOpMyIIbl COKpPAIIEHHOTO YMHOXEHUS: KBAApaT CyMMBbI U
KBaJpaT pa3HOCTH JIBYX BBIPaXEHUM, IPOU3BEJCHUE PA3HOCTU U CYMMBI JIBYX BbIpakeHUH. Pa3noxeHue MHOrouneHa Ha MHOXUTeNIU. BeiHeceHue oO1ero
MHOJKUTENS 32 CKOOKU. MeTo1 rpynnupoBKU. Pa3HoCTh KBagpaToB ABYX BbIpakeHUH. CyMMa U pa3HOCTbh KyOOB IBYX BblpakeHUH. KBaapaTHbIN TpEXUIieH.
Kopenb kBagpaTHOro tpéxwieHa. CBOMCTBa KBaApaTHOro TpEXuwieHa. Pa3nokeHue KBagpaTHOro TpEXuieHa Ha MHOKUTEIH.

Panmonanbubie Beipakenusi. Llenbie BeipakeHus. J[poOnbie BbipakeHus. Pannonansaas apoOs. OCHOBHOE CBOMCTBO panoHaibHOU aApoou. CioxeHwue,
BBIUUTAHUE, YMHOXXEHHME M JIeJICHHE palMOHAIbHBIX JpoOeil. Bo3BeseHue panumoHanbHOM apoOM B creneHb. TOKIECTBEHHbIE IpeoOpa3oBaHUs
palMoHaIBHBIX BhIpakeHU. CTETIEHB C IEJIBIM MTOKa3aTesieM U €€ CBOMCTBA.

KBanpaTtHble KOpHU. Apr(METHUECKUN KBAJAPATHBIM KOpPEHb U ero cBOHWCTBa. ToxkJeCTBEeHHbIE PeoOpa30BaHusl BIPAXKEHUH, CoJlepKallluX KBaJpaTHbIE
KOPHHU.

YpaBHeHus

VYpaBHenue ¢ onHoil nepemeHHoi. Kopenb ypaBHeHus. PaBHocuibHble ypaBHeHus. CBOINCTBa ypaBHEHUH C OJHOW IMEPEMEHHOH. YpaBHEHHUE Kak
MaTeMaTU4YecKast MOJEIb PEAIbHON CUTYALIUH.

JIuneitnoe ypaBHenue. KBaapatHoe ypaBHenue. dopMyna KOpHEH KBaJpaTHOro ypaBHeHuda. Teopema Buera. PanmonansHble ypaBHeHUs. Pemienne
palMOHAIBHBIX YPABHEHUM, CBOIAIIUXCS K JUHEHHBIM WIH K KBaJIpaTHBIM yYpaBHEHUAM. PellleHre TeKCTOBBIX 3a/1a4 C [IOMOLIBIO PAllMOHAIbHBIX YpaBHEHUMN.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk ypaBHEHUS ¢ IByMs epeMeHHbIMU. JIMHENHOe ypaBHEHUE C IBYMS IEPEMEHHBIMH U €ro rpad UK.

Cuctembl ypaBHEHUH C IByMsl TepeMeHHbIMU. [ 'padryecknii MeTo]] pelieHust CUCTeMbl YpaBHEHUH ¢ ABYMS IIepeMEeHHbIMU. Perienue cucteM ypaBHEeHHUN
METOJIOM IOICTAHOBKH U cllokeHHs. CHucTeMa IByX YpaBHEHHH ¢ ABYMs IEPEMEHHBIMU KaK MOJIEb pealbHON CUTYaIUH.

HepaBencrBa

UucnoBble HepaBEHCTBA U UX cBoicTBa. ClOXKEHHE M YMHOXKEHHE YUCIIOBBIX HepaBeHCTB. OleHMBaHUE 3HAa4YeHMs BblpaxkeHHs. HepaBeHCTBO ¢ o HOMU
IIEPEMEHHOI. PaBHOCHIIBHBIE HEpaBeHCTBA. UMCIIOBBIE TPOMEXKYTKH. JIMHEIHBIE N KBaJpaTHbIE HEPABEHCTBA C OAHOM NepeMeHHOM. CHcTeMbl HEPABEHCTB C
OJHOM EPEMEHHOM.

Yucj10BbIe MHOKECTBA
MuoxecTBO U ero 3yeMeHThl. CrocoObl 3amanust MHOKeCTB. PaBHbie MHOXecTBa. IlycTtoe mHOXecTBO. [ToamHOXkecTBO. Omnepanuu HajJ MHOKECTBaAMH.
WNnmroctpanuss COOTHOLIEHMM MEXKAY MHOXKECTBaMHU C IIOMOULIbIO AuarpaMMm Oiliepa. MHOXKeCTBa HaTypalbHBIX, LEJbIX, PALMOHAIBHBIX YHCEI.

m
PannonansHoe uncio kak 1po0s Buga— ,rae M € Z, N € N, u kak OeckoHeuHas epruoaudeckas aecatuyHas 1po0sb. [Ipencrasnenne 06 nppanroHalbHOM
n
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yuciae. MHOXKECTBO JeHCTBUTENbHBIX uHcend. [IpenctaBieHue AEHCTBUTENBHOIO 4MciIa B BUAEC OECKOHEUHOW HENEPUOIUYECKOH AECATHYHOW IpOOH.
CpaBHeHue neiicTBUTENbHBIX yncell. CBs3b Mexay MHOKecTBamu N, Z, Q, R.

DOyHKIUT

YuciioBble PyHKIIUH

OyHKIMOHAIbHBIE 3aBUCUMOCTH MeX1y BenuuuHaMmu. [lonstne ¢yHkumun. DyHKIMS Kak MaTeMaTHuYecKash MOJENIb peajbHOro mpormecca. O6sacTb
ompeneneHuss ¥ ob6nacte 3HayeHus (yaxkoun. CrocoObl 3amanus ¢QyHkuuu. ['paduk ¢dyskuuu. Iloctpoenune rpadukoB (QYHKIMI € MOMOIIBIO
npeoOpaszoBanuil uryp. Hynu gynkuuu. [IpomexxyTku 3HakonoctosHcTBa GpyHKuu. [IpomexyTku Bo3pacTaHust U yObIBaHUS (PYHKIIUH.

Jlunelinas QyHkus, oOpaTHas MPONOPLUOHAIBHOCTb, KBapaTUuHas pyHKIus, QyHKIMS Y = Jx , IX CBOMCTBA U rpauKH.

YuciioBbIe N10CJI€10BATEIBHOCTH

[TonsiTHe YncnoBoii nocnenoBareabHOCTH. KoHeunble 1 GeckoHeuHble nocieaoBaTesibHocTH. CriocoObl 3a1aHus OCIEI0BATENbHOCTU. ApudMeTHueckas
U reoMmerpuyeckas nporpeccur. CBoicTBa WieHOB apuMeTHUecKoil W reomerpuueckoil mporpeccuil. @opmynsl oOmiero wieHa apuPMETHYECKOH U
reomMeTpuueckoil mporpeccuil. @dopMynbl CcyMMbl N HEpBbIX UYICHOB apudMeTHueckod u reomerpuuyeckoil mnporpeccuil. Cymma OeckOHEUHOH
TeOMETPHUYECKOM mporpeccu, y kotopoit |q| < 1. [Ipeacrapnenue 6eCKOHEYHON IEPUOTMUECKON IECATUIHON APOOH B BUC OOBIKHOBEHHOM JPOOH.

DJieMeHThI NPUKJIATHOH MAaTEeMATHKHU
Marematrnueckoe moaenupoBanue. Ilponentasie pacuérsl. @opmysa CI0KHBIX MPOUEHTOB. [IpubmmkEéHHbBIC BRIYUCICHUSA. AGCONIOTHAS M OTHOCHTENbHAs
norpemHocTd. OCHOBHBIE IIPaBUIa KOMOMHATOPUKHU. YacToTa U BEPOSITHOCTD ciaydaiHoro cooObitus. Kinaccuueckoe onpeneneHue BeposTHOCTU. HauanbHble
CBeIeHUSI O cTaTtucTHKe. lIpepcraBieHne MaHHBIX B BHJE TaONHIl, KPYrOBBIX M CTOJNOYATHIX aUarpamM, rpagukoB. CTaTHCTHYECKUE XapaKTEPUCTHKH
COBOKYIIHOCTH JIaHHBIX: CpeJlHee 3HaYeHHE, MO/Ia, pa3Max, Me/InaHa BHIOOPKH.

Auaredpa B HCTOPHYECKOM Pa3BUTHH

3apoxieHue anreopbl, KHUra O BOCCTAHOBJICHUM U MTPOTUBOIIOCTaBICHNH MyxamMmena anb Xope3mu. Mctopust popMUpOBaHUS MAaTEMaTHUECKOTO sI3bIKA.
Kax 3apoaunace naes koopauHaT. OTKpbITHE HPpalMOHAIBHOCTU. M3 ncTopun BO3HUKHOBEHMS (JOPMYI AJisl pelIeHHs ypaBHEHUM 3-i u 4-i creneHei.
Hcropus pa3sutus nonstus pynkuuu. Kak 3aponunace Teopus BepositHocTei. Yncna @ubonayuun. 3agaua JI. [Tnzanckoro (Pubonayun) o kponukax. JI.O.
Marnunkwuit. I1. JI. Yeobrmés. H. U. Jlo6auesckuii. B. f. bynskosckuii. A. H. Konmoropos. ®@. Buer. I1. ®epma. P. Jlekapt. H. Tapranes. JI. Kapgana. H.
Ab6ens. b. [Tackans. JI. [Tnzanckuii. K. I'ayce.
IIpakTHYeckas 3HAYUMOCTH LIKOJbLHOI0 Kypca reoMeTpuu 7—9 KJ1accoB COCTOUT B TOM, YTO IPEIMETOM €0 U3YUEHUS SBISIOTCSA IPOCTPAHCTBEHHBIE
(OpMBI M KOJTMYECTBEHHBIE OTHOUICHHUS PEATbHOTO MUPA.

['eomeTpus siBisleTCS OAHUM M3 OMOPHBIX IIKOJBHBIX MPEIMETOB. ['eoMeTpuuecKkre 3HaHUS U yMEHHUS HEOOXOIUMBI ISl U3yUeHUs! JPYTUX HIKOJBbHBIX
qucuuIuivH (pusnka, reorpadus, XuMusi, HHGopMaTUKa U Jap.).

OpHol U3 OCHOBHBIX 1I€JIe M3yueHUsl TE€OMETPHUH SBJISETCS] Pa3BUTHE MBILUICHUS, TIpexk/ie Bcero GopMUpoBaHUe aOCTPaKTHOTO MbIlUIeHUs. B nmpouecce
U3y4EHHs TeOMETPUH (POPMHUPYIOTCS JIOTHUECKOE U AJITOPUTMUYECKOE MBIIIUICHUE,
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a TaKkKe TaKWe KauyecTBa MBILIUICHUS, KaK CHJIa U THOKOCTb, KOHCTPYKTHMBHOCTb M KPUTUYHOCThH. JIJis ajantanuu B COBPEMEHHOM HMH(OPMAIIOHHOM
o0mIecTBe BaXKHBIM ()aKTOPOM SIBISICTCSI (JOPMUPOBAHNE MATEMATHUECKOTO CTHIISI MBITIICHUS!, BKITIOYAIOIIETO B ce0sl MHIYKIIMIO U JACTyKINI0, 0000IIeHNEe U
KOHKPETH3aIUIO0, aHAJIU3 U CUHTE3, KJIaCCU(UKALIUIO U CUCTEMAaTHU3aIlNI0, a0CTparupoBaHuE U aHAJIOTHIO.

O6y‘lCHI/Ie TeOMETpHUU JaéT BO3MOXKHOCTh IIKOJbHUKAM HAaY4YUTBECA IINIAHUPOBATHh CBOIO JACATCIBHOCTb, KPHTHYCCKH OLCHHBATb Cé, IMIPpUHHUMATDb
CaMOCTOATCIIbHBIC pPCIICHHW A, OTCTAMBATL CBOUW B3IJIAJAbI U y6€)KI[eHI/ISI.

B mporiecce m3ydeHHs] T€OMETPUU IIKOJLHUKH Y4aTCs M3J1araTh CBOM MBICIH SICHO W HCYEPIIBIBAIONIC, MPUOOPETAIOT HABBIKM UYETKOTO BBHITIOTHCHHUS
MaTeMaTUYECKUX 3aMUCEH, IPH 3TOM HUCIIOJIb30BAHHE MATEMAaTHUYECKOTO S3bIKA MTO3BOJISIET PA3BUBATh Y YUAILUXCS TPAMOTHYIO YCTHYIO U TUCBMEHHYIO PeUb.
CopneprkaHue Kypca reoMeTpur B 7—9 Kilaccax MpeICTaBICHO B BUAE CIEAYIONINX COJePKATEIBHBIX pa3leNioB: «I eomempuueckue ueypoly, « Usmepenue
eeomempudeckux geauduny, «Koopounamoly, « Bexmopwi», «I'eomempus 6 ucmopuueckom pazeumuily.

Coneprxanue pazzaena «I'eomerprnyeckue (pUIypbD» CIIyKUT 0a30i1 Ui AajdbHEUIIEro H3y4eHus yJalluMUcs reoMeTpui. M3ydeHue marepuana
CrocoOCTBYeT (POPMUPOBAHUIO Y YUAILIUXCS 3HAHUKA O TEOMETPHUECKON (hUTYpe KaK Ba)KHEHIIEH MaTeMaTHYECKOW MOJIEITH JIJIsl OIICAHUs PEIbHOTO MHPA.
['naBHas 1esib JAHHOTO pa3jiena — Pa3BUTh y yyalllUXcs BOOOpaKEHUE U JOTMUYECKOEe MBIIIJICHUE IIyTEM CUCTEMAaTHUECKOT0 U3Y4YEHHUs! CBOMCTB
FE€OMETPUUECKUX PUTYp U IPUMEHEHHUS STUX CBOICTB IPU PELICHUH 3a/1a4 BHIYMCIUTEIBHOIO U KOHCTPYKTUBHOIO Xapakrepa. CyliecTBeHHasl poJib IpU
9TOM OTBOJUTCS Pa3BUTHIO reOMeTpU4ecKoil nHTynuu. CoueTaHue HarasIHOCTH ¢ (POPMaIbHO-JIOTHUECKUM IOAXO0I0M SIBJISIETCS HEOThEMIIEMOM YacThIO
F€OMETPUYECKUX 3HAHUMU.

Coneprxanue paszziena «M3mMmepeHue reoMeTpuYecKUX BeJMYHH» PACIIUpPSIET U YTIyOJseT MpeICTaBIeHUs YUaluxcsi 00 N3MEPEeHUsX UIMH, YIJIOB U
wionianen Guryp, cnocoocTByeT GOPMUPOBAHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX KaK MPHU PELIeHUH F€OMETPUUECKUX 3a7ad, TaK U B TOBCEIHEBHOM
KU3HHU.

Conepxanue pa3nenoB «KoopamHarsi», «BekTopbl» pacmupser 1 yriayOsseT npeAcTaBIeHue yJalluxcsi 0 MeTo1e KOOPAUHAT, pa3BUBAET YMEHUE
IPUMEHSATH alredpanyecKkuil annapaT Npyu pelieHNH FeOMEeTPUUECKUX 3a/a4, a TAaKXKe 3a]ja4 CMEKHBIX TUCIMILIHH.

Paznen «I'eomeTpust B HICTOPUYECKOM Pa3BUTHUNY», COJIEP)KaHUE KOTOPOTo (pparMeHTapHO BHEIPEHO B U3JI0KEHHE HOBOI'O MaTepuaia Kak CBeJeHUs 00
aBTOpax M3y4aeMbIX (aKTOB U TEOPEM, UCTOPUH UX OTKPBITHS, PEHA3HAYEH sl (JOPMHUPOBAHUS MPEICTABICHUH O T€OMETPUN KaK YaCTH YEJIOBEUECKOM
KYJIBTYPBI, JUUIsl OOIEro pa3BUTHUS IIKOJBHUKOB, JJISl CO3/1aHUS KYJIbTYPHO-UCTOPHUUECKOMN Cpe/ibl 00yUEHusI.

JInuHOCTHBIE, MeTanpeIMeTHbIEC U NMPeAMETHbIC Pe3yJIbTAThl 0CBOCHHUS COAEP:KaHUA Kypca reOMeTpHUH
JInyHOCTHBIE pe3yJabTaThl:
1) BocniuTaHUE POCCUHCKON Ipa)kIaHCKOH MACHTHYHOCTHU: MAaTPUOTU3Ma, yBakeHUs K OTeuecTBy, OCO3HAHHE BKJIaJa OTEYECTBEHHBIX YUEHBIX B Pa3BHTHUE
MHPOBOH HayKH;
2) OTBETCTBEHHOE OTHOIIEHHE K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS K CAMOPa3BUTHIO U CaMOOOPa3OBaHMIO HAa OCHOBE MOTHBAIMH K
00y4YEHUIO U TO3HAHUIO;

15



3) oco3HaHHBI BBIOOP M IIOCTPOCHHE JaibHEHIICH WHIUBHIYaJbHOW TPacKTOpHH OOpa3oBaHus Ha 0a3e OPHUEHTHPOBKM B Mupe mpodeccuil u
poeCCUOHATBHBIX MPEINOYTEHUI C YIETOM YCTONUMBBIX TO3HABATEILHBIX HHTEPECOB, a TAK)KE HA OCHOBE (DOPMUPOBAHMS YBRXKUTEIBHOTO OTHOIICHUS
K TPYZy, Pa3BUTHUE OIBITA y4aCTUS B COLUAIBHO 3HAYUMOM TPYZC;

4) yMeHue KOHTPOJIMPOBATh MPOIIECC U Pe3yIbTaT yueOHOW M MATEMATHYECKOW ACATSIbHOCTH;

5) KpPUTUYHOCTH MBINUICHUS, HHULIMATHBA, HAXOYNBOCTh, aKTUBHOCTh [IPU PELICHHU I€OMETPUUYCCKUX 3a/1au.

MertanpeamMeTHble pe3yJbTaThl:

1) yMeHHE CaMOCTOSTENIBLHO ONPENEIsTh LEIM CBOEr0 OOYYeHHMs, CTAaBUTh M (OPMYJIHMPOBAThH JUIsd ceOsl HOBBIC 33jaud B y4é0e, pa3BHBaThb MOTHBBI U
MHTEPECHI CBOEH MTO3HABATEIILHON JI€ATEIbHOCTH;

2) yMEHHE COOTHOCHTH CBOW [CUCTBUS C IUIAHHPYEMBIMH Ppe3yJIbTaTaMH, OCYLIECTBIATh KOHTPOIb CBOCH JESITENFHOCTH B IPOLECCE TOCTHIKCHHS
pe3yJsibTaTta, ONpeNeisTh CIOocoObl NEUCTBUN B pamMKax MPEJIOKEHHBIX YCIOBUH M TpeOOBAHUN, KOPPEKTHUPOBATh CBOMU JEHCTBUS B COOTBETCTBUU C
MU3MEHSIOIIENCS CUTYyalluen;

3) yMeHue onpeieNsTh MOHITHS, CO3/IaBaTh 00OOIICHHUS, YCTAaHABIMBATh aHAJIOTHH, KJIACCU(UIIMPOBATh, CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUS U KPUTEPUHU
IS Kiaccu(uKauy;

4) yMeHHE YCTaHABIMBATh MPUYMHHO-CICICTBEHHBIC CBSI3HM, NMPOBOIUTH JIOKA3aTEIbHOE PACCYKICHUE (MHAYKTHBHOC, JICIYKTUBHOE U 10 aHAJIOTHU) M
JIeJIaTh BBIBOJIBI,

5) yMeHHe WLTIOCTPUPOBATh U3YYCHHBIC MIOHATUS U CBOMCTBA (PUIYD, ONIPOBEPraTh HEBEPHBIC YTBEPKICHHS;

6) KOMIIETEHTHOCTh B 00JIACTH MCIIOJIB30BaHUS HH(POPMALMOHHO-KOMMYHHKAI[HOHHBIX TEXHOJIOTHIA;

7) mepBOHAYANBLHBIC MPEACTABICHHUS 00 HAESX U O METO/aX I'eOMETPUHM KaK 00 YHHBEPCAILHOM SI3bIKE HAYKH M TEXHHKH, O CPEICTBE MOJCIUPOBAHUS
SIBJIEHUM U IPOLIECCOB;

8) yMeHuMe BHICTh TEOMETPUYUCCKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHOI CUTyalluy B IPYTUX AUCIUIUIMHAX, B OKPYKAIOIICH JKU3HH;

9) yMeHHe HAaXOIUTh B PA3IMYHBIX UCTOYHHUKAX MH(POPMAIUIO, HEOOXOAUMYIO Ul PEIICHUS] MATEMAaTHYECKUX MPOOJIeM, M MPEACTABIATh e€ B MOHATHON
dhopme, MPUHUMATH PENICHUE B YCIOBUSX HETIOJHOW UM U30BITOYHOM, TOYHOM UITM BEPOSITHOCTHOM MH(POPMAIINH;

10) yMeHHe MOHUMATh U HCIOJIB30BATh MATEMATHUECKUE CPEACTBA HATIISAHOCTH (YepTEXH, TAONUIBI, CXEMBbI U Jp.) U1 WUTIOCTPALUH, HHTEPIPETAIHH,
aprymMeHTaluu;

11) ymeHue BBIABUTATH TUIIOTE3bI IIPH PEIICHHUH 331491 ¥ IOHUMATh HEOOXOAUMOCTh HX MPOBEPKU;

12) noHMMaHHE CYIHOCTH AITOPUTMHUYECCKUX MPEAMUCAHUI U YMEHUE JCHCTBOBATh B COOTBETCTBHH C MPEIOKCHHBIM aJITOPUTMOM.

IIpeameTHbIE pe3ybTaThI:

1) oco3HaHUe 3HAYEHHSI TEOMETPUH B TOBCEHEBHOM KHU3HU YEIIOBEKA;

2) mpejcTaBlIeHHE O TEOMETPUH KaK chepe MaTeMaTH4ecKon IeATeIbHOCTH, 00 3Tamax e€ pa3BuUTHs, O €€ 3HAYMMOCTH IS Pa3BUTHSI IMBHIIH3ALIUH;

3) pa3BuTHe ymeHHiI paboTaTh C y4eOHBIM MAaTEMAaTHYECKUM TEKCTOM (aHAJIM3MPOBaTh, M3BICKATh HEOOXOMUMYIO HH(OPMAIIHMIO), TOYHO M TPAMOTHO
BBIPa)XKaTh CBOM MBICIIU C IPUMEHEHHEM MaTeMaTHYECKOW TEPMUHOJIOTMU U CUMBOJIMKHU, IPOBOJUTH KJIacCU(UKAIIUH, JOrHYecKre 000CHOBAHHUS;

4) BrajieHre 0a30BBIM MOHATHHHBIM aIMapaToM [0 OCHOBHBIM pa3jieiiaM COJICPIKAHNUS;

5) cucremarndeckue 3HaHUS O UTYpaxX M UX CBOWCTBAX;
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6) MPAKTUYCCKU 3HAYMMBIC I'COMCTPUYCCKHUC YMCHUA W HABBIKKM, YMCHUC INPUMCHATHL UX K PCHICHUIO TI'COMCTPUUCCKHUX M HCTCOMCTPHUUYCCKHUX 3ajgad, a

UMEHHO:

* u300paxarh (pUTypHI HA TUIOCKOCTH;

* HCIIOJIb30BaTh IEOMETPUYCCKUH SI3BIK [UISI OTIMCAHUSI TPEIMETOB OKPYIKAIOIIECTO MHPA;
*  U3MEpATH JUTMHBI OTPE3KOB, BEJIMUYUHBI YTIIOB, BEIYUCIATH TIOIMATN QUTYD;

* pacro3HaBaTh U U300paKaTh paBHbIC, CHMMETPHYHBIC U TIOJ00HBIC (DUTYPHI,

* BBINOJHSITH MOCTPOCHHS TEOMETPUICCKHUX (QUTYP C TOMOIIBIO ITUPKYJIIS ¥ TUHEHKH;

* YHUTATh U MCIIOJB30BATh HHPOPMAIIUIO, IIPEICTABICHHYIO HA YEPTEKaX, CXeMax;

* TIPOBOJUTH MPAKTHYCCKHUE PACUETHI.

I[lnanupyemble pe3yabTaThl 00y4YeHUsI reoMeTpuM /-9 KJacca
I'eomerpuueckue purypsi
BbinmyckHUK HayuHMTCS:
M10JIb30BaThCS SI3bIKOM T'€OMETPHH ISl ONMCAHUS IPEMETOB OKPYXKAIOIIEro MUpa U UX B3aUMHOTO PACIOJIOKECHMUS;
pacrno3HaBaTh U U300pa)kaTh Ha YEPTEKaX U PUCYHKAX FreoMeTpuyecKkue GUrypsl 1 MX KOMOMHALIUN;
KJ1accu(uIupoBaTh reOMETpUUECKUE PUTypBI;
HAXOJUTh 3HAUEHUS JJIMH JINHEHHBIX 3JIEMEHTOB (PUTyp M UX OTHOIIEHUS, TpajycHyto Mepy yrioB oT 0° 1o 180°, mpumeHsis onpeeneHusi, CBOUCTBa U
NPU3HAKK (PUTYP U UX DJIEMEHTOB, OTHOLIEHUS (hUryp (paBEHCTBO, 1101001€e, CHMMETPHS, TIOBOPOT, MapajlIeIbHbIN MEPEHOC);
OIepUPOBaTh HA4YaJIbHBIMU NOHSITUSIMH TPUTOHOMETPUHU U BBIMOJIHATH 3JIEMEHTAapHbIE ONepaliii HaJl GYHKIUSIMH YIJIOB;
JIOKa3bIBaTh TEOPEMBI;
pelmars 3aJaud Ha J0Ka3aTelbCTBO, OMHUPAsCh HAa HM3yUYEHHBbIE CBOICTBA (UI'yp M OTHOIICHWH MEXIy HUMHU U TPHUMEHSAS H3YYEHHbIE METOJIbI
JI0Ka3aTeNbCTB;

¢ p€uiaThb HECJIOXKHBIC 3aJa4Ui Ha ITIOCTPOCHHUEC, MPUMEHAA OCHOBHBIC AJITOPHUTMBI TOCTPOCHUA C TIOMOIIBIO TUPKYJIIA U HI/IHGI\/'IKI/I;

pelars nIpocTeNIne INIAHUMETPUYECKHUE 3aauH.

BBINYCKHHUK MOJYYUT BO3MOKHOCTD:

OBJIa/IETh METOJIaMH pEIIeHHs 3a/1a4 Ha BBIYUCICHUE U JI0Ka3aTeIbCTBO: METO/IOM OT IMTPOTHUBHOIO, METOJJOM IOJJ00MSI, METOIOM Nepebopa BapHaHTOB U
METOJI0M F€OMETPUUYECKUX MECT TOUEK;

pUOOPECTH ONBIT MPUMEHEHUS alre0pandeckoro 1 TPUrOHOMETPUYECKOro anmnapara 1 uei ABMKEHH TP PEeIIeHUH TeOMETPUUYECKUX 3aj1ay;

OBJIAJIETh TPAJULMOHHOM CXEMOW pemIeHus 3aJad Ha IMOCTPOCHHE C IOMOIIBI LUPKYJIS M JIMHEHKH: aHaJW3, MOCTPOEHHUE, JO0KAa3aTeIbCTBO M
HCCIIEI0BAHMUE;

HAy4YUThCS peuiaTh 3a/1a4d Ha MOCTPOSHHE METOJIOM T'€OMETPHUUECKHX MECT TOUEK M METO/I0M MOJ00us;

PUOOPECTH OMBIT UCCIIEIOBAHNS CBOWCTB INIAHUMETPUUYECKUX (DUTYP C MOMOIIBbIO KOMIBIOTEPHBIX IIPOrPaMM;

MPUOOPECTH OIBIT BHITOJHEHUS POEKTOB.
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N3mepenne reomeTpu4ecKnX BeJTHYHH

BbINyCKHHUK HAYYUTCS:

UCIOJIb30BaTh CBOMCTBA M3MEPEHHUs AJIMH, YIJIOB U IUIOIIAACH IpU pEeIIeHUH 3a]lau Ha HaXO0XJIEHHE JAJIUHBI OTpe3Ka, JUIMHBI OKPY)KHOCTH, JUIMHBI JyTH
OKPY>KHOCTH, I'PalyCHOI MepHI yIa;

BBIUUCIIATH IUIOLAN TPEYTOJIbHUKOB, IPSMOYTOJIbHUKOB, TPAEIUi, KPYyTOB U CEKTOPOB;

BBIUUCIIATH IJIMHY OKPYKHOCTH U JJTHHY TyTH OKPYKHOCTH;

BBIUUCIIATH JJIMHbI IMHEWHBIX 3JIEMEHTOB (PUIyp U UX YIJIbI, UCHOJIb3Yys U3yUYEHHbIE (POPMYJIbI, B TOM YuciIe (POPMYIIbl AJIUHBI OKPYKHOCTH U JUIMHBI AyTH
OKPY>KHOCTH, (hopMyJIBI TUTOIIACH HUTyp;

pelaTh 3a/1aun Ha JOKa3aTelabCTBO C UCIOJIb30BaHUEM (DOPMYJT ITTMHBI OKPYKHOCTH U JUTMHBI IyTH OKPY>KHOCTH, (GOpMyII IuIoIaaen puryp;

pemaTh MpaKTHYECKUe 3a7ayl, CBSI3aHHBIE C HAXOXKJACHHUEM T'€OMETPHUYECKUX BEIHYUH (MCHOJB3YS MPU HEOOXOIUMOCTH CIIPABOYHUKH M TEXHUYECKHE
CpelCTBa).

BbINyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThCH:

BBIUUCIIATH IUIOLAAU (GUTyp, COCTABICHHBIX U3 ABYX WU OoJiee MPSMOYTOJIbHUKOB, apajlIeIorpaMMOB, TPEYTOJIbHUKOB, IUIOIIAN KPyTra U CEKTOpa;
BBIUYUCIIATH IUJIOIIA MHOTOYTOJIbBHUKOB, UCIIOJIb3YS! OTHOIIEHUS PAaBHOBEJIMKOCTH U PAaBHOCOCTABIIEHHOCTH;

IPUMEHSATH aIredpanyecKuil 1 TPUrOHOMETPUYECKUN anmapar U UJeH IBM)KEHUS NP PEIIeHUH 3a]1a4 Ha BBIYMCIIEHHUE MJIOLIA 1€l MHOTOYTOJIbHUKOB.
Koopaunarsi

BbInyCKHUK Hay4uTCH:

BBIUUCIIATH JUTHHY OTpe3Ka M0 KOOPAWHATAM €r0 KOHIIOB; BRIYHCIIATH KOOPIUHATHI CEPEIMHBI OTPE3Ka,

UCIOJIb30BATh KOOPIUHATHBIA METOA [Vl U3YUEHHsI CBOMCTB MPSMBIX H OKPY>KHOCTEH.

BbINyCKHUK MOJYYUT BO3MOKHOCTh:

OBJIa/IETh KOOPJAMHATHBIM METO/IOM pElIeHHs 3a/1a4 Ha BBIYUCICHHE U JOKAa3aTeIbCTBO;

MIPUOOPECTH OIBIT UCIIOJIB30BAHUSI KOMITBIOTEPHBIX MPOTrpamMM JUIsl aHAJIM3a YACTHBIX CIIy4aeB B3aUMHOTO PACIOJIOKEHUS OKPYKHOCTEH U MPSIMBIX;
PUOOPECTHU OMBIT BHITOJTHEHUS TPOEKTOB.

BekTopsl

BbInycKHHUK Hay4YuTCs:

OTIEpPUPOBATh C BEKTOPAMHU: HAXOJIWUTh CYMMY M Pa3HOCTh IBYX BEKTOPOB, 3aJIaHHBIX T'€OMETPUYECKH, HAXOIUTh BEKTOp, PAaBHBIA IPOU3BEIACHUIO
3aJJaHHOTO BEKTOPA Ha YHUCIIO;

HaXOJUTh JJIi BEKTOPOB, 3a/laHHBIX KOOpAMHATAMU: JJIMHY BEKTOpa, KOOPAWHATBI CYMMbl M Pa3HOCTH JBYX M 0ojiee BEKTOPOB, KOOPAHWHATHI
MIPOM3BECHUS BEKTOPA HA YUCIIO, TPUMEHSS PU HEOOXOJMMOCTH EPEMECTUTENIbHBIN, COUeTaTeIbHBIN MITH paclpeleUTeIbHbIA 3aK0H;

BBIYUCIIATH CKAJIIPHOE MPOU3BEICHHE BEKTOPOB, HAXOIUTH YTOJI MEKIY BEKTOPAMH, YCTAHABIUBATH MEPIICHAUKYIISIPHOCTH TPSMBIX.

BbINyCKHUK MOJYYUT BO3MOKHOCTD:

OBJIaJIETh BEKTOPHBIM METOJIOM JIJISl pELICHHUS 33/1a4 Ha BHIYMCIEHUE U JI0KA3aTeIbCTBO;

PUOOPECTHU OMBIT BHITOTHEHHS TPOEKTOB.
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Conepxkanue Kypca

IIpocreiimme reomerpuyeckue GuUrypsl

Touka, npsamas. OTpe3ok, ayd. Yroi. Buasl yrinos. CMexHbIe M BEpTUKaIbHBIE YIibl. buccekTpuca yria.

[lepecekatomuecss u napauienpHele npsmble. llepnenaukynspusie npsaMble. [Ipu3Haku napaiienbHOCTH MpsMbIX. CBOMCTBA NMapajuIeNbHBIX HPSIMBbIX.
[lepnenauKynsip ¥ HAKJIOHHAS K IPSIMOM.

MHoOroyroJibHuKHu
Tpeyronbuuku. Buasl TpeyronsHukoB. Mennana, OuccekTpuca, BbICOTa, CpEHSS JIMHUS TpeyroibHuKa. [Ipu3Haku paBeHCTBa TpeyroibHUKOB. CBONCTBA U
IPU3HAKU PAaBHOOEAPEHHOIO TpeyronbHuKa. CepeuHHbINA NepneHuKysip oTpe3ska. Cymma yrioB TpeyrojbHUKa. BHENTHUE yIibl TPEYrOJIbHUKA.
HepasenctBo Tpeyronbpaika. COOTHOILIEHUS MEX]Ty CTOPOHAMHU U yriamu TpeyroisHuka. Teopema [Tudaropa.
[MomoOubie TpeyronpHuku. [lpu3Hakum TOHOOHMS TPEYrONBHUKOB. TOYKM TMEpecedeHus MeAuaH, OMCCEKTPHC, BBICOT TPEYroJbHHUKA, CEPEAMHHBIX
NEPIECHIUKYISAPOB CTOPOH TpeyronbHuka. CBOMCTBO OHMCCEKTpUCHI TpeyroibHuKa. Teopema daneca. MeTpudyeckue COOTHOLICHHS B MHPSAMOYTOJIEHOM
TpeyroyiibHuKe. CUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC OCTPOro YIJia MPsSIMOYTOJIbBHOTO TpeyrosibHUuKa U yriaoB oT 0° go 180°. ®@opmynsl, CBsI3bIBAIONINE
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC OJHOTO U TOrO *ke yria. Pemienue TpeyroibHUKOB. TeopemMa CHHYCOB U TEOpEMa KOCUHYCOB.

UYerbipéxyronpHuku. [lapamnenorpamm. CpoiicTBa M mpu3Haku mnapamienorpamma. llpsmoyronbHuk, pomO, KBaapaT, UX CBOWCTBA W IPHU3HAKHU.
Tpaneuus. CpeHsis TMHUA TpaNeluu U €€ CBOMCTBA.

MHoroyroiabHUKU. Beimykiibie MHOTOyrojipHUKHU. CymMMa yTiioB BBITYKJIOTO MHOTOYTOJIbHUKA. [IpaBuiibHbIE MHOTOYTOJIBHUKH.

OxpyxHOCTb N Kpyr. I'eoMeTpHYecKue mocTpoeHnst

OKpy>KHOCTb M KpYI. DJIEMEHThl OKPY>KHOCTU M Kpyra. LlenTpanpHble u BnucaHHble yribl. KacatenbHas K OKpyKHOCTH M €€ cBoicTBa. B3anmmuoe
pacroIoXkeHUe NpsIMON U OKpYKHOCTH. OnMcaHHasi ¥ BIIMCAaHHAsl OKPYKHOCTH TPEyroJibHUKa. BrimcaHHble U ONMCaHHBIE YETBIPEXYTONIBHUKH, X CBOMCTBA
U TIpU3HaKU. BriricaHHbIe U OMMCAHHBIE MHOTOYTOJIbHUKH.
I'eomerpuueckoe mecto Touek (I'MT). CepennHHbIi nepneHIUKYIsp oTpe3Ka 1 ouccekTpuca yria kak 'MT.

l'eomeTrpuueckue nocTpoeHUs LUPKyJeM M JUHEWKoW. OCHOBHBIE 33Jaud Ha IOCTPOCHME: TOCTPOEHHUE YIja, PAaBHOTO JAaHHOMY, MOCTPOEHHUE
CEPEMHHOr0 TMEPIEHIUKYJApa JAaHHOTO OTpe3Ka, IOCTPOCHHUE MPSMOM, MPOXOAAIIEH uepe3 NaHHYI TOYKY M NEPIEHIUKYJIIPHOW NaHHOM NpsSIMOH,
MOCTPOEHHE OMCCEKTPUCH JaHHOTO yria. [loctpoenue TpeyroiabHuKa 1o 3aJaHHBIM 1eMeHTaM. Metroa 'MT B 3aagax Ha mocTpoeHue.

N3mepenne reoMeTpu4ecKuX BEITNYNH

Jnuna otpeska. PaccTosiHre Mexay nByMsi ToukaMmu. PaccTosiHue OT TOUKH 10 psiMoil. PaccTosiHre Mexly mapanienbHbIMU IPSIMBIMU.

IlepumeTp MHOTOYTOJIbHUKA.

JnuHa okpyxHocTH. [{nuHa nyru okpykHoctu. ['pagycHas mepa yria. BennduHa BnucaHHOTo yria.

[Tonarue momaan MHOroyroibHuka. PaBHoBenukue ¢urypsl. HaxoxxaeHue miomaay KBajpaTa, NpsIMOYToJbHHUKA, MMapajuleJorpaMma, TpeyroJbHUKa,
Tparneuuy.

[onsarue nmnomanu kpyra. [Inomans cekropa. OTHOIIEHHE IIIO0MIAeH MOJOOHBIX (BUTYD.

JlekapTOBbI KOOPAUHATHI HA MJIOCKOCTH
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dopmyiia paccTOsiHUSL MEXIy AByMsl ToukaMu. KoopauHaThl cepeluHbl OTpe3ka. YpaBHEHHE (QUIypbl. YPaBHEHUS OKPYXKHOCTH U MPSIMOH. YTJIOBOM
KO3 PHULIHEHT MPSIMOH.

BekTopsbl

[Tonstue Bekropa. Moayns (nnuHa) Bexkrtopa. PaBHble Bektopbl. KosumHeapHsie BekTopsl. Koopaunats! BekTopa. CloXeHHE U BBIYMTAHUE BEKTOPOB.
YMHO)KeHue BeKTopa Ha uncio. CkasipHoe npousBeaeHue BeKTopoB. KocnHyc yria Mexxay IByMsl BEKTOPAMHU.

I'eomeTpuueckune npeodpa3oBaHus
[Tonsatne o mnpeobpazoBaHuu GuUrypsl. JIBuxenue Qurypsl. Buabl JBuxeHus (QUrypbl: HapajljieNbHbI MEPEeHOC, OCeBas CHUMMETpPHUsS, LEHTpajbHas
CUMMeTpus, ToBOpoT. PaBHbIe Gurypsl. 'omoterus. [logobue puryp.

DJIeMeHTBI JIOTHKHU

Omnpenenenne. AKCHOMBI M TeopeMbl. JlokazaTenbcTBO. [loka3zaTenbcTBO OT MpOoTHBHOTO. Teopema, oOpaTtHas maHHOW. HeoOXoawmmoe M 0OCTaTOYHOE
ycIoBUs. YTIOTPEOICHHE JTOTHUECKUX CBSA3O0K eCil ..., MO ..., Mo20a U MoJibKo mo2od.

I'eomeTpusi B HCTOPHYECKOM Pa3BUTHH

N3 ucropumn reomerpuu, «Hauana» Epknmpa. Hcropuss maroro mocrynara EBkinmpa. TpuroHomerpus — Hayka 00 H3MEPEHUH TPEYrOJbHHUKOB.
[MocTpoenne nmpaBUIBLHBIX MHOTOYTOJIBHUKOB. Kak 3apoaunace uaest koopaunat. H. . Jlobauesckwmii. JI. Ditnep. Panec. [Tudarop.

20



TemaTnyeckoe MJIAHMPOBaHME (MATEMATHKA)

5 kiaace

5 yacoB B Heae10, Becero 170 yacos

Conepxanue y4eOHOro MaTepuasa

XapakTepucTHKA OCHOBHBIX BH/IOB /IEATEJIbHOCTH Y4eHUKA (HA YPOBHE Y4eOHbIX
JeiicTBUiIl)

I'naBal. HatypaabHble uncaa, 21 yac

Pan HATYPaJIbHBIX YUCCJI

Hudpel. [lecaTnynas 3anuch HATYPaJIbHBIX YHCET

Otpesok. [lnuna otpeska

[Inockocts. Ipsamas. Jlyu

IlIxana. KoopaunaTtHbli 1y4

CpaBHeHI/Ie HATYpaJIbHBIX YUCCJI

IoBTOpeHNe U cUcTEeMATH3AIMS Y4eOHOTr0 MaTepuaJia

KonTpoasnas padora Ne 1

Onucwléamp CBOMCTBA HATYypaJILHOIO psifia. YuTaTh U 3alMChIBaTh HATYPAJIbHBIEC YHCIIA,
CpPaBHUBATH

U YIIOpPSAIOYMBATh UX.

Pacnos3nasams Ha yeprexax, pPUCYHKaX, B OKPYXKaKOLUIEM MUPE OTPE30K, NPSAMYIO, JIyd,
IJIOCKOCTB.

[TpuBOANTE IPUMEPHI MOJIENEH 3TUX DUTYD.

H3zmepamp 1ynHbI 0Tpe3K0B. CTPOUTH OTPE3KHU 3aJaHHOM JJIMHEL Pemars 3a1auu Ha
HaxO0’KJICHUE JUIMH OTPE3KOB. BrIpaxkaTs OJIHM €IMHHULIBI JUIMH yepe3 apyrue. [IpuBoauts
pUMEpPbI IPUOOPOB CO LIKATAMHU.

Cmpoump Ha KOOPAUHATHOM JIy4de TOUKY € 33JaHHOM KOOPAUHATON, OIIPEACIIAT
KOOPJAMHATY TOYKHU

I'naBa 2. Ci10:keHUe ¥ BBIYUTAHME HATYPAJIbHBIX
quces, 33 yaaca

CrnosxeHue HaTypajdbHBIX uncen. CBOWCTBA CIOKEHUS

Brerauranue HATYpPAJIbHBIX YUCCJI

UncnoBble U OYKBEHHbIE BbIpakeHUs. DOpMYIIbI

KonTpoJsbHasi padora Ne 2

YpaBHeHUe

VYron. OGo3HaueHue yriioB

Bune! yrinos. 3mepenue yrinos

MHuoroyronabHUKU. PaBHbIE urypsl

Tpeyr OJIbHHUK M €TI0 BUbI

[IpsimoyroiabHUK. OCh CUMMETPUH (PUTYPBI

IloBTOpEeHue U cucTemaTu3anusi yueOHOro Mmatepuasia

KonTpoJsbHasi padora Ne 3

Dopmynuposams CBOMCTBA CIIOKEHUS U BEIYUTAHUS HATYpPAIbHBIX YHCEI, 3aHCHIBATh
9THU CBOMCTBA

B Bujie popmyit. [IpuBOANTE MpUMEpPHI YUCITOBBIX U OYKBEHHBIX BBIpAXKEHUH, HOPMYII.
CocTaBisITh

YHUCJIOBBIC U OYKBEHHBIE BBIPAKEHHUS 110 YCIOBUIO 3a1a4n. Pemars ypaBHeHUs HA
OCHOBAHUU 3aBUCUMOCTEN MEXy KOMIOHEHTaMH JEUCTBUIN CIOKEHUS U BBIYUTAHUSI.
PemaTe TeKCTOBBIE 33/1a4H C TTOMOIIBIO COCTABIIEHUS YPaBHEHUH.

Pacno3nasamp Ha yepTekax U pUCYHKaX yribl, MHOTOYTOJIbHUKH, B YACTHOCTHU
TPEYTOJIbHUKH, TIPSIMOYTOJIbHUKHU. Pacrio3HaBaTh B OKPYKaAIOIMIEM MUPE MOJIETH dTHX
buryp.

C moMoMIpI0 TPAaHCTIOPTHPA U3MEPSATH TPATyCHBIE MEPHI YTJIOB, CTPOUTH YIJIBI 33IaHHON
IpagyCHOUN MepBI, CTPOUTH OMCCEKTPHUCY AaHHOTO yria. KinaccuuuupoBaTh yIiibl.
KnaccudumupoBats TpeyroabHUKH 11O KOJTUYECTBY PABHBIX CTOPOH U 110 BUJaM UX YTJIOB.
OnuceiBaTh CBOKWCTBA MPAMOYTOJIbHUKA.
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Haxooumps ¢ nomonibo GopmMyi IepuMeTpbl IPIMOYToJIbHUKA U KBajapaTa. Pemars
3aJ]a4M Ha HaX0XJIeHUE IIEPUMETPOB IIPSIMOYTOJIbHUKA U KBaJipaTa, IpaJyCHON MephbI
YTJIOB.

Cmpoumb JTIOTUYECKYIO LIETIOUKY PACCYXAECHUN, COITOCTABIIATD ITOJIyYE€HHBIN pe3yJIbTaT ¢
YCIIOBUEM

3aJ1a4H.

Pacno3nasams Gurypsbl, UMeroNMe 0OCb CAMMETPUN

I'naBa 3. YMHo:KeHUe U [leJieHHe HATYPAJIbHbIX YUCeJI,
37 yacoB

YMHOxkeHue. IlepemecTuTenbHOE CBOWCTBO YMHOKEHHMS

CoueraTellbHOE U pacupeacinTCIIibHOC CBOMCTBa
YMHOKCHHA

Jenenue

ILCHGHI/IG C OCTaTKOM

Crerneup uncia

Kontpoabnas padora Ned

Ilnomane. [lnomaas npsAMOyroJbHUKA

IIpssmoyronbHbIi napauienenunen. Ilupamuna

O0BeM IPSIMOYTOJILHOTO TapaJUIeenunesa

Komb6unaropusle 3a1aun

IToBTOpEeHHE N cHCTEeMATH3AIUs Y1e0HOI0 MaTepHuaJia

KonTpoJsbHnas padora NeS

Dopmynuposamsb CBOMCTBA YMHOXKEHUS U JICTICHNUS HaTypaJlbHbIX YUCEJl, 3aIIUChIBATD 3TU
cBo¥icTBa B BUJE (popmyil. PemaTh ypaBHEHHsI HA OCHOBAHUH 3aBUCUMOCTEN MEXIY
KOMITOHEHTaMHU apU(PMETUIECKUX IeHCTBUN.

Haxooumw ocTaToK IpH JeJCHUU HAaTypalbHbIX yncel. [1o 3a1aHHOMY OCHOBaHUIO U
MIOKA3aTeNI0 CTENIEHN HaXOAUTh 3HAYECHUE CTEIIEHU YnCa.

HaxonuTs miomaay npsMoyrojbHUKa U KBaJpara ¢ HOMOILbI0 (opMmyi. Beipaxars o1HI
€IMHULIBI IUTOIAN Yepe3 Ipyrue.

Pacno3nasams Ha yepTexkax U pUCYHKaAX MPSIMOYTOJIbHBIN Mapasuienenunes, mupamMmuuy.
Pacnio3zHaBaTh B OKpY’KaroIlleM MUPE MOJIETH 3TUX PUTYP.

N300paxkaTh pa3BEPTKU NPSIMOYTOJIBHOTO Mapajuleenunesia 1 MupaMu/bl.

Haxooump 066EMBI IPSIMOYTOJILHOTO MapajuieNienuIieia ¥ Kyoa ¢ oMo Gpopmyi.
BeipaxaTe 0JJHM €JMHUILBI 00bEMa Yyepe3 JIpyrue.

Pewams xoMOVHATOpPHBIE 33]1a4M C TOMOIIIbIO TIepedopa BapUaHTOB

I'naBa 4. O0bIKHOBEeHHBbIE 1poOH, 18 yacos

[TonsaTre 0OBIKHOBEHHOM IpoOU

[TpaBunbHbBIE U HenpaBuiIbHbIe ApoOu. CpaBHEHHE ApoOeit

CroXeHHE U BRIYMTAHHE np06el71 C OAMHAaKOBBIMH
3HaAaMCHATCJIIMHU

I[pO6I/I 1 OCJICHUC HATYyPaAJIbHBIX YHUCCII

CMeniagaple yucia

IloBTOpeHue U cucTeMaTn3anus y4eOHOro MaTepuaa

KonTtpoJibHas padora Ne6

Pacno3naeamsb 0ObIKHOBEHHYIO 1pO0b, IPaBUIIbHBIE U HEMPABUIIbHBIE JpO0OH,
CMEIIIaHHbIE YUCIIA.

Yumamp 1 3an1uceiBaTh OOBIKHOBEHHBIE IpOOH, cMelIanHble yncia. CpaBHUBATH
OOBIKHOBEHHBIE JIpOOM ¢ paBHBIMU 3HaMeHaTeNssMU. CKIIaJpIBaTh U BEIUUTATH
O0OBIKHOBEHHBIE APOOU C paBHBIMHU 3HAMEHATEISIMU.

[TpeoOpa30oBbIBaTh HEMPABUIBHYIO IPOOb B CMEIIAHHOE YHCII0, CMEIIAHHOE YUCIIO B
HENPaBWIbHYIO 1po0b. YMETh 3alKChIBATh PE3Y/bTAT JEJIECHUS IBYX HATYpalbHbIX YHCET
B BUIe OOBIKHOBEHHOH J1poOH

I'nasa 5. /lecsaTuunblie 1podu, 48 yacos
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[IpencraBnenue o JECATUUHBIX APOOSX

CpaBHEeHHE IECATUYHBIX JIpo0eii

OKpyTJIeHUE YUCEeI. IPUKUIKU

CrokeHue ¥ BBIYUTAHUE JECATUYHBIX IpoOeit

KonTposbHas padora Ne7

YMHOXEHUE JECATUIHBIX ApOoOei

Jlenenne AecATUYHBIX ApoOei

KonTpoabsHnas padora Ne§

Cpennee apudmernueckoe. CpeqHee 3HAYCHUE BETHIUHBI

HpOHeHTLI. Haxoxnenue IIPOLCHTOB OT YHUCJIa

HaxoxxaeHue yncna mo ero IIpOLCHTaM

Pacno3znagams, YNTATHh U 3aIIUCHIBATH ACCITUYHbBIC

npo6u. Ha3piBaTh pa3psiibl AECATUYHBIX 3HAKOB B 3aIMCH JIECATHYHBIX po0ei.
CpaBHuBaTh AecaTuyHble ApoOu. OKPYIIATH JeCSITHUHBIE IPOOH U

HATypaJbHbIC YHCIA. BBIMOIHIATh NPUKUAKY PE3YJIbTaTOB BEIYMCIICHUN. BBIMOTHATH
apudmeTnyeckue 1eUCTBUA HaJ IECATUUHBIMU IPOOSIMHU.

Haxooumpw cpennee apudMeTHuecKoe HECKOIbKUX yrcen. [IpuBoanTs mpuMepsl CpeaHux
3HAUYEHUM BEJIMUMHBI. Pa3bsiCHATH, YTO TAKOE «OJMH MPOLEHT». [IpencTaBisaTe NpOLEHTHI
B BUJIE JACCATUYHBIX JPO0ei U IeCATHUHBIC IPOOH B BUJE MPOIEHTOB. HaX0AUTh MPOLIEHT
OT YKCJIa ¥ YUCIIO MO €ro MporeHTam

IloBTOpEHHE U cHCTEMATH3AIMS Y4e0HOIr0 MaTepHuaJia

Kontpoabnas padora Ne 9

I[loBTOpEeHUe U cucTeMaTU3alUA Y4eOHOI0 MaTepuaJia,
11 yacoB

VYrpaxHenus Uil NIOBTOPEHUs Kypea 5 Kiacca

Hrorosasi konTpoJsibHasi pa6ora Ne 10

TemaTnuyeckoe MuIaHnpoBanue (MaTeMaTHKA)

6 KJiacce

5 yacoB B Henen10, Becero 170 yacos

ConepxaHue yueOHOro Marepuasa

XapakTepucTHKA OCHOBHBIX BU/IOB /IEATEJIbHOCTH Y4eHUKA (HA YPOBHE Y4eOHbIX
AelcTBHIl)

I'nasa 1. [leimMoCcTh HATYPAJIBLHBIX YHce, 18 yacoB

I[CJ'II/ITGJ'II/I 1 KPATHBIC

[Ipusnakn nenumoctr Ha 10, Ha 5 v Ha 2

[Ipu3Haku nenuMocTy Ha 9 1 Ha 3

HpOCTBIe 1 COCTaBHBIC YHCJIa

HauOossmmii o01mui [eIuTennb

Dopmynuposamp ONpeieNCHUs MOHATUN: IETUTENb, KPATHOE, IPOCTOE YUCITI0, COCTABHOE
YUCII0, OOIINNA JIeTUTENb, HAWOOJIBIINK OOIINN JIETUTEINb, B3aUMHO TIPOCTHIC YUCIIA,
o01iee KpaTHOE, HAUMEHbBIIIEEe

oO1ee KpaTHOE ¥ IPU3HAKK IETUMOCTH Ha 2, Ha 3,Ha 5, Ha 9, Ha 10.

Onucvleams ipaBuiia HaXOXKIeHUsT Hanbounbiero odmero aenurens (HO/),
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Hawnmenbiiee o01iee kpaTHoe

HOBTOpeHHe H CUCTEMaATHU3aludA yqeﬁnoro MaTepuaJia

KonTpoabsHnas padora Ne 1

HauMmeHsIiero oomero kpatHoro (HOK) Heckonbkux uncen, pa3ioxkeHus: HATypaabHOTO
YKCJIa HA IPOCTHIE MHOKHUTEIH

I'naga 2. O0bIkHOBeHHBbIE 1poOH, 38 YacoB

OCHOBHOE CBOWCTBO Jpobu

Cokpaienue apooei

[IpuBenenue apoOeii k 0dmemy 3HameHaTento. CpaBHEHUE
npoOeit

CrioxeHue ¥ BhIUUTaHuEe Ipo0ei

KonTpoabnas padora Ne 2

YMHoOxeHue apodeit

Haxoxxnenne npobu ot uncia

KonTpoabnas pabora Ne 3

B3aumHo oOpaTHbIE uncia

Henenue npobeii

HaxoxxieHne yncia 1o 3Ha4eHUI0 ero Ipodu

[Ipeo6pazoBanne 0OBIKHOBEHHBIX Apo0OeH B AeCATUYHBIC

beckoneunnie NCPUOANYCCKUEC NECATHIHBIC I[pO6I/I

JlecsiTuunoe npubanxkeHre 0ObIKHOBEHHON Jpoou

IloBTOpeHHUe U cHCTEeMATH3ALMSA YU4eOHOr0 MaTepuaJia

KonTpoJsbHas padora Ne 4

Dopmynuposams ONpEICICHHS MOHSATHI: HECOKpaTHMasi IpoOb, 00N 3HaAMEHATEIb
JIBYX ApoOei, B3auMHO o0paTHble yucia. [[puMeHaTh OCHOBHOE CBOWCTBO JIpOOH st
cokpaieHus apodeit. [IpuBoauts qpodu kK HOBOMY 3HaMeHaTen0. CpaBHUBATH
0OBbIKHOBEHHBIE ApoOU. BRIMOIHATH apudMeTndeckue qeHCTBUS Hal OOBIKHOBEHHBIMU
JIPOOSIMH.

Haxooums npoOb OT 4Kcia ¥ YUCIIO MO 33JaHHOMY 3HAYEHHUIO €r0 JPOOH.
[IpeoOpazoBbIiBaTh OOBIKHOBEHHBIE IpoOU B necaTuuHbie. HaxoauTs aecsTuaHoe
pUOJIKeHHEe OOBIKHOBEHHOM JIpoOH

I'nmaBa 3. OTHOIICeHHE U IpoNOpIMH, 28 YacoB

OrHouIeHne

[Iponopuuu

HpOI_IeHTHOG OTHOHICHUEC IBYX YUCCII

KonTpoJsbHas padora Ne 5

Hp}IMaH )41 06paTHa${ MMPONOPHUOHAJIBHBIC 3aBUCUMOCTH

Jlenenue dyncna B JaHHOM OTHOIIICHUH

OKpy’>KHOCTb U KpyT

Jlnuna oxpyxsoctu. [lnomans kpyra

[{nnmHap, KOHYC, map

Jlnarpammsbl

Dopmynuposams ONPENEICHNS IOHATHI: OTHOLIEHUE, IPOIIOPLIHS, IPOLEHTHOE
OTHOILIEHHE JBYX YHCEJ, PSIMO MPONOPLUOHAIBHbBIE U 00PAaTHO MPONOPLUOHATIbHbIE
BeIMYMHBI. [I[pUMEHSITH OCHOBHOE CBOMCTBO OTHOILIEHUSI U OCHOBHOE CBOMCTBO
nponopuuu. [IpuBoauTs MpUMeEpH! U ONMCHIBATH CBOMCTBA BETUYHH, HAXOISIINXCS B
psIMON U 0OOPaTHOI MPONOPIMOHANBHBIX 3aBUCUMOCTSIX. HaxouTh npoieHTHOe
OTHOLIEHHE ABYX YKceN. [[ennuTh 4ynciio Ha MpornopLUuOHAIbHBIE YaCTH.

3anucwvieams ¢ TOMOIIbIO OYKB OCHOBHBIE CBOWCTBA APOOU, OTHOIIEHHUS, IPOMOPIIUH.
Ananusuposams MHPOPMAIINIO, TIPEACTABICHHYIO B BUJIE CTOJIOYATHIX U KPYTOBBIX
nuarpamm. [IpeacraBnsaTe nHpOpMaLKIO B BUJIE CTOI0YATHIX

Y KPYT'OBBIX THArpamM.
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Crnyqaifabie cOOBITHA. BEeposTHOCTD Ciry4aitHOTO COOBITHS

HOBTOpeHHe H CUCTEMaATHU3aludA yqeﬁnoro MaTepuaJia

KonTpoasnas padora Ne 6

IIpusooums ipuMeEpsI CIy4alHbIX COOBITUI. HaxoMuTh BEPOATHOCTH CITy4aitHOTO
COOBITHUS B ONBITaX C PABHOBO3MOHBIMH HCXOJAaMH.

Pacnio3naBaTh Ha uyepTe)ax U pUCYHKaX OKpPY>KHOCTb, KPYT, LIHJIUHIP, KOHYC, cepy, 1map
U UX DJIEMEHTHI.

Pacnosnasams B okpysxaroiieM Mupe Mojieiau 3Tux Guryp. CTpouTh ¢ MOMOILBIO
LHUPKYJISl OKPYKHOCTh 33JJaHHOTO pajunyca. M300paxkaTs pa3BEPTKH IIMIMH]IPA U KOHYCA.
HaszbiBaTh npubmmkénHoe 3HaueHue uncia rn. Haxoauts ¢ nomonibio hopMys AIuHY
OKPY>KHOCTH, TUIOIIAAb Kpyra

I'nmaBa 4. PanyoHaJbLHBIC YMCJIA M JeCTBUA HA HUMH,
70 yacos

[TonoxxurenbHbIC U OTPULATCIIbHBIC YHCJId

Koopaunartnas npsimas

Ilenwie uncna. PanpoHanbHbIC YUCa

Moayns uncna

CpaBHeHUM yncen

KonTpoabsnas pa6ora Ne 7

CriokeHne palMoHaIbHBIX YUCEI

CBoliCTBa CIOXKEHHUS PallMOHAJIBHBIX YHUCCII

Breruuranue paluOHAJIbHBIX YHUCECJI

KonTposbHnas padora Ne 8

YMHOXKEHUE PpaluOHAJIBHBIX YHUCCII

CBolicTBa YMHOXKEHHUS pallMOHAIbHBIX YUCEI

Koadbdunuent. PacnpenenurenbHoe cBOMCTBO
YMHOKEHHUSI

HCHGHI/IG palluOHAJIbHBIX YHUCECJI

KonTposbsnas padora Ne 9

Pewenne ypaBaenui

Pemenue 3aga4 ¢ moMoIbO ypaBHEHUI

KonTposbsnas padora Ne 10

IIpu6ooums npuUMephl UCIIOJIb30BAHUS MTOJIOKUTEIbHBIX U OTPULIATEIIbHBIX YHCET.
dopMynMpoBaTh ONPEAEICHUE KOOpAUHATHON IpsAMoi. CTpouTh Ha

KOOPJHMHATHOM IIPSIMOM TOYKY C 3aJaHHOM KOOPJAMHATOM, ONPEAEIIATh KOOPAUHATY TOYKHU.
Xapakmepu306ams MHOXKECTBO LIebIX Yhced. OObACHATh MOHITHE MHOXKECTBA
palMOHAIBHBIX YHCEIL.

Dopmynuposams onpenencHrue MoayIs uyncia. Haxoaurs Moaynb uucia.

CpasHusamu paliioHaIbHbIE YKcia. BIMONHATE apumeTnuecKkrne AeCcTBUS HaJl
paloHaIBHBIMU YUCIIAMH. 3aMUChIBATH CBOMCTBA apU(PMETHUECKUX

JeNCTBUI HaJl pallMOHAJILHBIMU YUClIaMu B Buje popmyn. HaseiBath koaddunimeHt
OYKBEHHOT'O BBIPayKEHHS.

IIpumensimo CBOWCTBA NPH PELICHUU YpaBHEHHUN. PemaTe TEKCTOBBIE 3a/1a4 C IOMOIIBIO
YpaBHEHUM.

Pacnoznasams Ha yepTexkax U pUCyHKaxX NEPIEHAUKYIISAPHBIE U MapaJUIeIIbHBIC IIPSIMBIE,
(buUrypsl, HIMEOILINE OCb CHMMETPHH, IEHTP CUMMETPUH. YKa3bIBaTh B OKpPY’KaroIIeM
MHUpPE MOJENH 3TUX GUryp. @opmMyaupoBaTh ONpeaeaeHUs NepIeHANKYIIPHBIX MPAMBIX U
NapauIeabHBIX IPAMbBIX. CTPOUTH C TOMOIIBIO YTOJIbHUKA NEPIEHANKYIISPHBIE TIPSIMBIE U
MapaJuIeIbHbIE MPSMBIE.

Ob6vacuams U WILTIOCTPUPOBATH MOHATHE KOOPJUHATHON TI0CKOCTH. CTPOUTH Ha
KOOPJMHATHOM IIJIOCKOCTH TOYKH € 3a/IaHHBIMU KOOPJIMHATAMHM, ONIPENEIATh KOOPAUHATHI
TOYEK Ha MI0CKOCTU. CTPOUTH OTAETIbHBIE IPa(UKH 3aBUCUMOCTEH MEX/ly BETMUYMHAMHU
10 TOYKaM. AHaJIM3UPOBATh IpaUKHU 3aBUCUMOCTEN MEKy BETUUMHAMU (pPacCTOSIHUE,
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[leprienquKynsapHbIe TPSIMbIE

OceBas U LIEHTpaJIbHAsE CHMMETPHUS

[TapannensHble MpsiMble

BpeMsi, TeMIleparypa u T. I.)

KOOpI[I/IHaTHaH IIJIOCKOCTh

I'padpuxu

IMoBTOpeHHUe U cHCTEeMATH3AIMS YYeOHOT0 MaTepuaJia

KonTpoubnas padora Ne 11

IloBTOpEeHUe U cucTeMaTH3alUs Y4eOHOT0 MaTepuaJa,
13 4y yacos

[ToBTOpEeHue u cuctemaTu3anus y4eOHOro MaTepurana
Kypca MaTeMaTHKH 6 Kilacca

Hrorosasi koHTpoJibHasi padora Ne 12

TemaTuveckoe miIaHupoBanue (ajaredpa)

7 Kjaacc

3 yaca B Hejaen1o, Bcero 102 yacos;

ConepxaHue yueOHOro Marepuasia

XapakTepucTHKA OCHOBHBIX BU/IOB /IEATEJIbHOCTH YYeHUKA (HA YPOBHE Y4eOHbIX
AeCTBHII)

JIuHeiiHOe ypaBHEeHHE C OIHOM NepeMeHHOoi, 15 yacos

BBenenue B anrebpy

JInuHeitHoe ypaBHEHUE ¢ OJJHOM NTEPEMEHHOMN

Pemenue 3aga4 ¢ moMoIbO ypaBHEHUI

IToBTOpEHNE U cHCTEeMATH3AIUs Y1eOHOI0 MaTepuaJia

KonTtpoabHas padora Nel

Pacno3nasamp 4MCI0BBIE BEIPAXKECHUSI U BBIPAKEHUS C IEPEMEHHBIMU, JINHENHBIE
ypaBHeHUs. [IpuBOAUTE MpUMEPHI BBIPAXKEHUN ¢ IEPEMEHHBIMU, JINHEWHBIX YPAaBHEHUM.
CocTaBiATh BBIPAXKEHHUE C IEPEMEHHBIMHU I10 YCIOBHIO 3a7a4d. BBIMONIHATH
npeoOpa3oBaHMsl BRIPAKEHUN: IPUBOUTH TIOJIOOHBIE ClIaraeMple, paCKpbIBaTh CKOOKH.
HaxoauTs 3HaueHne BBIPAXKEHUSI C IEPEMEHHBIMU IIPU 33JaHHBIX 3HAUYEHUSX
nepeMmeHHbIX. Knaccuduuuponats anreOpanueckue BblpaxeHus. ONuchIBaTh LeJble
BBIPAKEHUS.

Dopmynuposamp ONpenEICHNE TMHENHOTO YpaBHEHNs. Pemars IMHEeHOEe ypaBHEHNE B
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oOuiem Buze. IHTepripeTupoBaTh ypaBHEHHE KaK MATEMAaTHYECKYIO MOJIEIb PeaibHOM
cutyaruu. ONUCHIBaTh CXEMY PEIICHHS TEKCTOBOM 3a/1auM, IPUMEHSTH €€ JIJIsl PeIICHUS
3ajau

I'naBa 2. Ilesble BoIpameHus, 52 yaca

TO}K,I[GCTBCHHO PaBHBIC BbIPpAXKCHUS. TO)K,Z[CCTBa

CreneHb ¢ HaTypaJIbHbIM [10OKA3aTEIEM

CBOMCTBa CTEIICHU C HaTypaJIbHBIM ITOKA3aTCJICM

OIHOWIECHBI

MHuorouseHsl

CrokeHne U BEIYUTaHUE MHOTOYJICHOB

KonTpoJubnas pabora Ne2

YMHOXKEHHE OJIHOYJIEHA Ha MHOT'OYJICH

YMHOXXEeHHE MHOTOUJICHA HA MHOTOUJICH

Pasiioxkenre MHOTOUYIEHOB HAa MHOKUTENNU. BhIHECEHUE
001I1ero MHOKUTEA 32 CKOOKH

PaznoxxeHne MHOro4wIeHOB Ha MHOKUTENIU. MeToa
TPYHNITUPOBKHU

KonTposbHas padora Ne3

HpOI/I3BCI[eHI/Ie Pa3HOCTU U CYMMBI IBYX BLIpa)KeHI/Iﬁ

Pa3HOCTB KBa/IpaTOB ABYX BBIPAKECHUI

KBajpaT cyMMBI M KBaJpaT pa3HOCTHU JABYX BbIpRXKEHUH

[TpeoOpa3oBaHue MHOTOUJIEHA B KBaIpaT CyMMBI WIH
Pa3HOCTH JIBYX BBIPAKCHUN

KonTpoJsbHnas padora Ned

CymMa ¥ pa3HOCTh KyOOB JIBYX BBIpaKEHUN

HpI/IMCHCHI/Ie Ppa3JINYHBIX CII0CO00B Pa3JI0KCHUA
MHOIo4J€Ha Ha MHOXXUTCIIN

IToBTOpEeHHE U cucTeMATH3ALKsA Y4eOHOr0 MaTepraJia

KonTtpoabnas padora NeS

Dopmynuposams '

onpeodeneHus: TOXKACCTBEHHO PABHBIX BBIPAXKEHUMN, TOKIECTBA, CTEIICHU C HATypaIbHBIM
MoKazaTesieM, OJHOUYICHA, OJJHOWIECHA CTaHAAPTHOTO BH/1a, KO PHUIIMEeHTa OTHOUIICHA,
CTEICHM OJHOYICHA, MHOTO YJICHA, CTCIICHH MHOIOWICHA,

ce0licmea: CTETIeHU C HaTypalbHBIM MOKa3aTesieM, 3HaKa CTEIeHHU;

npasuna. 10Ka3aTelbCTBa TOXKACCTB, YMHOKEHUS OJTHOWICHA HA MHOTOYJICH, YMHOXKECHUS
MHOT'OYJIEHOB.

/Jloka3vieams CBOWCTBA CTETICHU C HATYPAJIbHBIM MTOKa3aTeJIeM. 3aluChIBaTh U
JTOKa3bIBaTh (JOPMYJIbL: IPOU3BEACHUS CYMMBI M Pa3HOCTH JIBYX BBIPa)KEHUH, PA3HOCTH
KBaJpaToOB JIBYX BBIpAXXCHUH, KBaJIpaTa

CYMMBI M KBaJ[paTa pa3HOCTH JIBYX BBIPaKEHUH, CYMMBI KyOOB U Pa3HOCTU KyOOB JBYX
BBIPAKCHU.

Buvtuucnams 3HaueHne BRIPAKCHUM ¢ TIepeMEHHBIMU. [IpMEHATh CBOMCTBA CTEIICHH IS
npeoOpa3oBaHusl BRIpAKEHUN. BBITIONHITS YMHOXKEHUE OJTHOWICHOB U BO3BEACHUE
OJHOYJICHA B CTEIICHb.

[IpuBOANTH OJTHOWIEH K CTAaHIAPTHOMY BH]y. 3alUCHIBATh MHOTOUYJIEH B CTAaHAAPTHOM
BUJIE, ONIPEIENSITh CTeNeHb MHOTouIeHa. [IpeoObpa3oBbIBaTh MPOU3BEACHUE OJTHOUIICHA
MHOTO4JICHA; CyMMBbI, Pa3HOCTH,

MPOU3BEJICHUS IBYX MHOTOUJIEHOB B MHOTOWIEH. BBIMOIHATE pa3nokeHne MHOTOuJIeHa
Ha MHOKHATEIIA CIIOCOOOM BBIHECEHUS OOIIET0 MHOKHUTEIS 38 CKOOKH, CIIOCOOOM
TPYIIHPOBKHU, IO (OPMYIIaM COKPAIIEHHOTO YMHOKEHHUS U C TPUMEHEHHEM HECKOJIbKUX
crioco0oB. Mcnonb30BaTh yKa3aHHBIE MPe0Opa3oBaHusl B MPOIIECCE PEIICHUs YpaBHEHUH,
JIOKa3aTelIbCTBAa YTBEPKIACHUM, PEIlICHUs TEKCTOBBIX 3a]1a4

I'nasa 3. ®ynkuun, 12 yacon

Casi3u Mexly BennunHaMu. DyHK1us

CrniocoOblI 3a1aHus QyHKIUU

IIpugooums ipuMepsl 3aBUCUMOCTEN MEX 1Yy BeTuunHaMu. Paznuuate cpenu
3aBUCUMOCTEHN ()YHKIIMOHATBHBIE 3aBUCUMOCTH.
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I'paduk dyakmm

Jluneiinas GyHkiys, ee rpaduK U CBOWCTBA

IloBTOpEHNEe M cucTeMaTu3anms y4eOHOro marepuaJja

Onucvieamp nonamus’ 3aBUCUMOI 1 HE3aBUCHMOW NepeMEHHBIX, (QYHKIINHU, apryMeHTa
¢bynkunu; cnocoOsl 3aaanus GyHkuuu. DopMyIHpOBaTH ONPEaeIICHUs: 00IacTh
onpeneneHus GyHKIMHN, 00JIaCTH 3HAYCHUH QyHKIINH, Tpaduka pyHKIIMH, THHSHHON
(byHKINY, IPSIMOH MPOMTOPIIUOHAIBHOCTH.

Boiuucnams 3nauenue QyHKINH 10 331aHHOMY 3Ha4eHUIO apryMenTa. CoCcTaBiiTh
Tabmuipl 3HaueHn Gyakun. CTpouTts rpaduk GyHKINH, 3a1aHHON TabinuHo. [1o
rpaduky QyHKINH, SBISIOMIEHCS MOJICNIBIO PEaTbHOTO MTpOIiecca, ONPeesTh
XapaKTepUCTUKH TOro mpouecca. CTpouTs rpaduk TMHEHHON QYHKIIUU U TPIMOM
IPONOPUHOHATBLHOCTH. ONMCHIBATh CBOWCTBA 3TUX (DYHKLIMH

I'naBa 4. CucreMbl JIMHEHHBIX YPAaBHEHUH C ABYMS
nepeMeHHbIMH, 19 yacon

YPaBHeHI/IH C ABYyMs IICPEMCHHBIMU

JInneliHOE ypaBHEHHE C IBYMs IIEPEMEHHBIMU U €TI0
rpaduk

Konrpoabnas padora Ne6 « DyHkumm»

CucreMsl ypaBHEHUH ¢ ABYMs IEPEMEHHBIMHU.
I'padmueckuit MeTos perieHnst CUCTEMBI ABYX JIMHEWHBIX
YPaBHEHUH C ABYMs IIEPEMEHHBIMU

Pemrenne cucreM TMHEHHBIX YpaBHEHUN METOIOM
MIOJCTAHOBKHU

Pemrenne cucreM TMHEHHBIX YpaBHEHUN METOIOM
CII0)KEHUs

Pemrenne 3a1a4d ¢ TOMOIIBIO CUCTEM JIMHEWHBIX
ypaBHEHUU

IoBTOpEHNE U cCcTEeMATH3AIMS Y4eOHOTr0 MaTepuaJia

Konrtpoubnas padora Ne7 (MTorosas)

IlIpueooums npumepsl. ypaBHEHUS C IBYMS IEPEMEHHBIMH; TIMHEHHOTO YpaBHEHUS C
JIBYMSI TIEPEMEHHBIMU; CUCTEMBI JIBYX JIMHEHHBIX YPAaBHEHHI

C IBYMs IEPEMEHHBIMU; pPeaTbHBIX MPOILIECCOB, JIJIsI KOTOPBIX YpaBHEHUE C IBYMS
MePEMEHHBIMU WJIM CUCTEMA YPaBHEHUMN C ABYMS IEPEMEHHBIMH SIBIISIOTCS
MaTeMaTUYeCKUMU MOJICTISIMHU.

Ornpenensth, SIBISETCS JIM IMapa YUCeNl PEIICHUEM JaHHOTO YPaBHEHUS C IBYMS
MePEMEHHBIMHU.

Dopmynuposams:

onpeoenenus’. peuieHUs] ypaBHEHUS C IByMsI IEPEMEHHBIMH; UTO 3HAYUT PELIUTh
ypaBHEHHUE C ABYMsI IEPEMEHHBIMH; TpaduKka ypaBHEHHUsI C IByMs IEPEMEHHBIMU;
JUHEWHOTO YPaBHEHUS C IBYMsI IEPEMEHHBIMU; PELICHUSI CUCTEMbI YPAaBHEHH C IByMsI
MepEMEHHBIMU;

c6olicmea ypaBHEHU C IByMsl IEPEMEHHBIMHU.

Onucwleams: cBolicTBa rpadrka JUHEHHOIO ypaBHEHUS B 3aBUCUMOCTH OT 3HAUYE€HUN
K02 UIIMEHTOB, TpadUYECKU METO pEIICHHS CUCTEMBI JIBYX YPaBHEHUH C TBYMS
MePEMEHHBIMHU, METO/T TTOJICTAHOBKH U METOJI CJIOKECHHUSI JIJIsl PEIICHHS CUCTEMBI IBYX
JUHENWHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMH.

Cmpoumps rpadvK ITMHEHHOTO YpaBHEHUS C IBYMs TIEpEeMEHHBIMU. PermaTs cucTeMbl IByX
JUHEUHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMU.

Pewiamp TeKCTOBBIC 331241, B KOTOPBIX CUCTEMA JBYX JIMHEHHBIX YPaBHEHUH C IBYMsI
MEPEMEHHBIMU SIBJISIETCS MATEMATUUECKOM MOJIENBIO PEAIbHOTO MpoI1ecca, 1
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HHTCPIPECTUPOBATH PE3YJILTAT PCUHICHUA CUCTEMBI

IloBTOpEeHMe U cucTeMaTH3alus Y4eOHOT0 MaTepuaJa,
4 yaca

YnpaxkHeHus U1 IOBTOPEHHUS Kypca 7 Kjacca

TemaTnueckoe nIaHupoBaHue (aaredpa)

8 kiace

3 yaca B Heaea10, Bcero 102 yacos;

Conepxanue y4eOHOro MaTepuaja

XapakTepucTHKA OCHOBHBIX BU/IOB /IEATEJIbHOCTH YYeHUKA (HA YPOBHE Y4eOHbIX
nelcTBHIl)

I'naBa 1. PaumonajabHblie BoipaxkeHus, 42 yaca

PanmonaieHbIe TpoOu

OCHOBHOE CBOMCTBO pallMOHAJILHOMN IpoOH

CrnoxeHre ¥ BRIYMTaHHE PALMOHAIBHBIX IPO0ei ¢
OJIMHAKOBBIMU 3HAMEHATEIIMU

CrnosxeHue ¥ BBIYUTaHUE PallMOHAIBHBIX Ipo0eil ¢
pa3HbIMM 3HAMEHATEIISIMU

KonTposbHas padora Nel

YMHOXEHHE U JIeJIeHUe PalliOHAIbHbBIX ApoOeil.
Bo3Benenune pannoHalibHOM IpoOU B CTETIEHD

ToxxnecTBeHHBIE TTPEOOPA30BAHUS PAIIMOHATBLHBIX
BBIPAKCHUM

KonTpoJsbHas padora Ne2

PaBHOCUIBHEIE YPaBHCHUSI. PanmonansHBIE YPpaBHCHUA

CreneHs ¢ HECJIBIM OTPUIATCIIBHBIM ITOKAa3aTCJICEM

CBOICTBa CTEIICHU C T CJIBIM ITOKAa3aTCJIEM

OyHKIHA y = X dee rpaduk
4

Konrtpoubnas padora Ne3

Pacno3nagams 11e1b1€ palmoHaIbHBIC BHIPAKECHHUS, IPOOHBIC PAIIMOHAJIBHBIC BBIPAYKEHUS,
MPUBOJUTH MPUMEPHI TAKUX BBHIPAKEHUI.

Dopmynuposams:

onpeodeyieHus . PalloOHAIBHOTO BBIPAKEHUS, JOMYCTUMbIX 3HAUCHUH TIepEeMEHHOM,
TO/IECTBEHHO PAaBHBIX BBIPAKEHUHN, TOKIECTBA, PABHOCHJIBHBIX YPAaBHEHUH,
palMOHAIBHOTO YpaBHEHUS, CTEIICHU

C HYJIEBBIM TTOKA3aTEJIeM, CTETICHH C OTPHUIATEIHbHBIM MTOKa3aTeJIeM, CTaHIapTHOTO BUIA
qrcia, 00paTHOM MPOMOPIHOHATBHOCTH;

c60licmea: OCHOBHOE CBOMCTBO palllOHAIbHOM JIpOOH, CBOMCTBA CTENIEHU C LIEJIbIM

. K
nokasareseM, ypaBHeHUH, QyHKIUN y = —

npaeuna: CIOXKEHUS, BBIMUTAHUS, YMHOKEHHUSI, JIeJIEHUs ApoOeii, BO3BEeHUS 1po0u B
CTETIEHb; YCIOBUE PAaBEHCTBA APOOH HYIIIO.

/Jloka3vieamp CBOVCTBA CTETIEHHU C LIEJIBIM TIOKA3aTEIIEM.

Onucwvieamp TpapuuecKuii METOJ] pelIeHus] YpaBHEHUI ¢ OJTHON IepEMEHHOM.
Ilpumensames 0OCHOBHOE CBOMCTBO pallMOHAIBHON APOOHU I COKpAILlEHUs 1
npeoOpa3zoBanus apodeit. [IpuBoauTh 1pobu kK HOBOMY (001IEMY) 3HAMEHATEITIO.
Haxonuth cymmy, pa3HOCTbh, MPOU3BEICHUE U YACTHOE JIpoOeii. BrIOTHATE
TOKJECTBEHHBIE MMPEOOpa30BaHMsI PAllMOHATIBLHBIX BEIPAXKEHUH.
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Pewams ypaBHeHUsI ¢ IEPEMEHHON B 3HaMeHaTese Apoou.

Ilpumenamp CBOMCTBA CTEIIEHU C LIEJBIM [TOKA3aTENEM JUIsl IpeoOpa3oBaHusl BbIPa)KEHUH.

3anucvieamsp yrcna B CTaHJAapTHOM BHUC.

K
Buinonanamo noctpoeHue u ureHue rpapuka GyHKIuU y = —

V4

I'naBa 2. KBagpatnbie kopHu. /leilicTBUTEILHbIE
yncaa, 26 yacoB

®ynkua y = x° u ee rpaduk

KBanparusie kopHU. ApudMeTHIecKnii KBapaTHbIH
KOPEHb

MHO0KECTBO U €0 3JIE€MEHTHI

[TogmuoxxecTBo. Onepanuu HaJl MHOKECTBAMU

YucoBble MHOXKECTBA

CBoiicTBa apu()METHUECKOT0 KBAIPaTHOTO KOPHS

ToxaecTBeHHbIE TPpeoOpa30BaHUs BBIPAXKECHUH,
CoJIepKalliX KBaJIpaTHbIE KOPHU

OyHKIUA y = \/} u ee rpapuk

Onucvléams: TIOHATUE MHOXECTBA, JIEMEHTa MHOKECTBA, CIIOCOOBI 3a/1aHN MHOKECTB;
MHO’KECTBO HAaTYyPAJIbHBIX YHCEJI, MHOKECTBO LIEJIBIX YUCEI, MHOXKECTBO PAallMOHAIBHBIX
YHCEJ, MHOXKECTBO JI€UCTBUTENBHBIX YHCEI U CBSI3U MEXKAY TUMHU YUCIOBBIMU
MHOKECTBAMU; CBSI3b MEK/Iy OECKOHEUHBIMU JCCATUUHBIMU JAPOOSIMU U pAllMOHATILHBIMH,
UPPALMOHATILHBIMU YUCIIAMH.

Pacno3nasamp paulioOHAJIbHBIE U UPPALIMOHATIBHBIE YKcia. [[puBOANTE IpUMEpHI
palMOHAIBHBIX YHCEl U UPPALUOHATIBHBIX YUCEL.

3anucwvieams ¢ TOMOIIBIO (POPMYIT CBOMCTBA ICUCTBUH C IEUCTBUTEIHLHBIMUA YHCIAMHU.
Dopmynuposams:

onpeodenenus’ KBAAPATHOTO KOPHS U3 YKCIA, apu(PMETHIECKOTO KBaIPaTHOTO KOPHS U3
YHCIia, PABHBIX MHOKECTB, TIOJIMHOKECTBA, IEPECEUEHUs] MHOXKECTB, 00bEeIMHEHUS
MHOKECTB;

ceoiicmea: GynKimu y = x>, apuMETHYECKOTO KBAIPATHOTO KOPHS, (GyHKIMH Y= /¥ .
/Jloka3vieamp CBOWCTBA apU(PMETUIECKOTO KBAJAPATHOTO KOPHSL.

Cmpoums rpaduku GyHKIUHN y = ¥ my= \/;

Ilpumenamp OHITHE APUPMETHISCKOTO KBAIPATHOTO KOPHS JUTS BEIYUCICHUS 3HAYCHUN
BBIPAKCHU.

Ynpowams BoipaxkeHus, coqepkaniue apupMeTHIecKre KBaJpaTHbie KOpHH. Permarh
ypaBHeHus. CpaBHUBATH 3HAYCHHsI BBIpOKEHUH. BBIMONTHITH TpeoOpa3oBanue
BBIPQKCHHUH ¢ TPUMEHEHUEM BBIHECCHUSI MHOXKHTEISI H3-TI0]] 3HAKa KOPHSI, BHECECHUS
MHO>KHUTEJS O] 3HaK KOPHS. BBIMOTHATE 0CBOOOXKIEHNE OT UPPAIMOHATILHOCTHU B
3HAMEHaTeJe JPOOH, aHAIIH3 COOTHOIICHHH MEX/Ty YMCIIOBBIMU MHOXECTBAMH H UX
3JIEMEHTaMU

Konrtpoabnas padora Ned

30



I'nas 3. KBagparnble ypaBHenus, 24 yaca

KBagparssle ypaBHeHUs. PenieHne HENoJIHbIX KBaApaTHLIX | Pacnosnagams v IPUBOJUTH IIPUMEPBI KBAIPATHBIX YPABHEHUM Pa3JIMUHBIX BUJIOB

YpaBHEHUH (TIOTHBIX, HEMOJIHBIX, MPUBEAEHHBIX ), KBaIPATHBIX TPEXWIeHOB. ONUCHIBATh B 00IIEM
dopMya KOpHEH KBaPaTHOTO YpaBHEHUS BUJIE PEIICHHE HETIOJHBIX KBAAPATHBIX YPAaBHECHUH.

Teopema Buera Dopmynuposamy:

KonTpoabsnas pabora NeS onpeodeyieHus’. ypaBHEHUS NIEPBOM CTENEHHU, KBaIPATHOTO YPaBHEHMSI; KBaJPATHOTO
KBanparusiii TpexuieH TpEXUJIEHA, JUCKPUMUHAHTA KBaIpaTHOTO YPABHEHUS U KBAJIPATHOTO TPEXWICHA, KOPHS
Pemenue ypaBHeHMH, CBOJAIIUXCS K KBaIPATHBIM KBanPaTHOFO TpExuieHa; OUKBAIPATHOrO YPaBHEHHS,

ypaBHEHHAM €6801icMea KBaIpaTHOTO TPEXUJICHA;

PannonanbHble ypaBHEHHs KaKk MaTeMaTU4YeCKue Mojenu | Meopemy Buera n oOpatHyro eit Teopemy.
peanbHBIX CHTYAIUA 3anucvleams 1 n0Ka3bIBaTh (HOPMyITy KOpHEH KBaJpaTHOTO ypaBHeHUs. VccienoBaTh

KouTpoubnasi padora Ne6 KOJIMYECTBO KOPHEH KBaJpaTHOIO0 YpaBHEHUS B 3aBUCUMOCTH OT 3HaKa €ro
JUCKPUMHUHAHTA.

Jokazvieamev meopemor. Bueta (IpsiMyro 1 00paTHYIO0), O pa3sIoKEHNU KBAIPATHOTO
TpEXWIEHA HA MHOXKUTEIH, O CBOMCTBE KBaJIpaTHOIO TPEXWIECHA C OTPULIATEIbHBIM
JUCKPUMHUHAHTOM.

Onucwviéamp Ha IpUMEPAX METOJ, 3aMEHBI IEPEMEHHOM [UIsl PEIICHNs] YPAaBHEHU.
Haxooump xOpHU KBaIpaTHBIX YPAaBHEHUN pa3inuHbIX BUIOB. [IpuMeHsTH TeopeMy
Buerta n o6patHyto eif Teopemy. BrIOMHATH pa3inokeHue KBaJpaTHOTO TPEXUICHA Ha
MHOKUTENN. HaxoauTh KOpHU YpaBHEHMH, KOTOPBIE CBOAATCA K KBaJAPATHBIM.
CocTaBiATh KBaJIpaTHbIE YPAaBHEHUS M YPABHEHHUSI, CBOSILUECS K KBaIPaTHbIM,
SBJISIONIMECS MATEMATUYECKUMHU MOJIEJISIMU PEAJIbHBIX CUTYallul

IloBTOpeHue U cucTeMATH3AIUS YUeOHOT0 MaTepuaJia,
6 4yacoB

yr[pa)KHeHI/IH JJI1 TIOBTOPCHUS KypcCa 8 xiacca

Hrorosasi konTpoJibHasi padora Ne 7

TemaTnueckoe IIaHupoBanue (ajaredpa)
9 kiacc
3 yaca B Heaea10, Bcero 102 yacos;




Conep:xxanue y4e0OHOro MaTepuasa

XapakTepucTHKA OCHOBHBIX BU/IOB JeSITeJIbHOCTH YYeHHKA (HA YPOBHE Y4eOHBIX
el cTBUII)

I'naBa 1. HepaBencrBa, 21 yac

YHucnoBble HEPABEHCTBA

OCHOBHBIE CBOMCTBA YHCJIOBBIX HCPaBCHCTB

Crnoxenue u YMHOXCHHUE YUCIIOBBIX HEPABCHCTB.
OLIGHI/IBaHI/IC SHAYCHUS BBIPAKCHU A

HepaBeHncTtBa ¢ 0J1HOM epeMEHHON

Pemenne HepaBeHCTB ¢ OJHOM EpEMEHHON. YHCIIOBBIE
IIPOMEXKYTKH

CucreMbl JTUHEHHBIX HEPABEHCTB C OJIHON EpEMEHHOM

KonTpoasnas padora Nel

Pacnoznasams v pUBOAUTH IPUMEPHI YUUCTIOBBIX HEPABEHCTB, HEPABEHCTB C
MIEPEMEHHBIMH, TUHEHHBIX HEPABEHCTB C OJHON NIEPEMEHHOM, ABOMHBIX HEPABEHCTB.
Dopmyauposamy:

onpeoeneHus: CPABHEHUSI IBYX YHCEJl, PEIICHUs] HEPaBEHCTBA C OJIHOM MepEeMEHHOMH,
PaBHOCHJIbHBIX HEPABEHCTB, PEIICHUSI CUCTEMbI HEPABEHCTB C OJJHOM NEPEMEHHOM,
00JacTu onpe/esieHus BEIPAKCHHUS;

C601iCM6a YUCIIOBBIX HEPABEHCTB, CII0KEHUSI U YMHOXKEHHUS YHCIIOBBIX HEPABEHCTB.
/lokazvieamb: CBOMCTBA YUCIOBBIX HEPABEHCTB, TEOPEMBI O CIIOKEHUU U YMHOKEHUU
YHUCJIOBBIX HEPABEHCTB.

Pewams nunelinble HEpaBEHCTBA. 3aNUCHIBATH PEIICHUSI HEPABEHCTB U UX CUCTEM B BHJIE
YHUCJIOBBIX MIPOMEKYTKOB, OOBEIUHEHUS, IEPECCUCHHS YUCITOBBIX TPOMEXKYTKOB. Pemiars
CHUCTEMY HEPABEHCTB C OJIHOM nepeMeHHOM. O1leHMBaTh 3HAUE€HUE BBIPAXKEHUSI.
N300pakath Ha KOOPAUHATHOM MPSAMOM 3a/IaHHbIE HEPABEHCTBAMU YUCIIOBBIC
MIPOMEKYTKH

I'nasa 2. KBagpaTuunas ¢pyukuus, 31 gyac

[ToBTOpEHUE M pacmIpeHne CBeeHUH 0 QYHKIUIX

CoiicTBa (pyHKINU

Kak noctpouts rpaduk ¢pynkuun y = kf(x), ecinu uzBecreH
rpaduk pyHknuu y = f(x)

Kak noctpouts rpaduk ¢pyukiun y = f(x) +th u
y = f(x + a) , ectu m3BecTeH rpaduk pynkmn y = f(x)

KBanpaTtuunas ¢yHknus, ee rpaduk v cBONCTBA

KonTpoJsbnas pabora Ne2

PenieHne kBagpaTHbIX HEPABEHCTB

CucTembl ypaBHEHUH € ABYMS] IEPEMEHHBIMU

Pemienune 3ama4 ¢ mOMOIIBIO CUCTEM ypaBHCHI/Iﬁ BTOpOﬁ
CTCIICHHU

KonTpoubnas pabora Ne3

Onucviéams NOHATHE QYHKINU KaK MpaBUia,

YCTAHABIIMBAIOIIETO CBS3b MEXKIY JIEMEHTaMH JIBYX

MHO’KECTB.

Dopmynuposamy:.

onpeodenenusn’ Hyns QyHKIMH; TPOMEKYTKOB 3HAKOIIOCTOSHCTBA (DYHKIIMU; (PYHKIINH,
BO3pacTaroleil (yobiBaroliei) Ha MHOXKECTBE; KBaAPAaTUUHON (YHKIIMH; KBaAPAaTHOTO
HEPABEHCTBA;

ceolicmea KBapaTuIHoON (QyHKIUY;

npaeuia NOCTpoeHUs rpaduKoB (PYHKIIHI ¢ TIOMOIIBIO MpeoOpazoBanmii Buaa f(x) —
f(x) +b;

f(x)—> f(x+a) ; f(x) > xf(x).

Cmpoump rpaduku GyHKIMH ¢ TOMOIIBIO ipeoOpa3oBanwmii Buaa f(x) — f(x) +b;
f(x)—> f(xt+a) ; f(x) > kf(x).

Cmpoums rpaduk kBagpatuyHoi pynkuuu. [To rpaduky kBagpatnyHoi GyHKIUU
OIUCBIBATH €€ CBOMCTBA.
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Onucwvieamp cxeMaTUYHOE PACIOIOKEeHUE MapadoJibl OTHOCUTEIBHO OCH abCIMCC B
3aBUCUMOCTH OT 3HaKa cTapuiero ko3 QuureHTa u IMCKPIMUHAHTA
COOTBETCTBYIOILLETO KBAAPATHOTO TPEXUIICHA.

Pewiamp xBagpaTHBIC HEPABEHCTBA, UCIIOJIB3YSI CXEMY PACIIOIOKEHUS apadoIbl
OTHOCHUTEJIBHO OCH abcLuce.

Onucwvieamp Tpa@uuecKuii METO/] PEIICHUS] CUCTEMBI IBYX YPaBHEHHM C IByMS
HEPEMEHHBIMH, METO/1 IIOJICTAHOBKU U METO/]| CIIOKEHUS JJIs PELICHUs

CHCTEMBI JIBYX YpaBHEHHH € ABYMs IEPEMEHHBIMHU, OHO M3 KOTOPBIX HE SIBIISETCS
JIMHEHHBIM.

Pewiamp TeKCTOBBIC 3312491, B KOTOPBIX CHCTEMa JIBYX YPaBHEHUH C ABYMS
NEPEMEHHBIMH SIBJISICTCSA MAaTEeMaTUUECKOM MOJIENbIO peaibHOrO Ipoliecca,

Y HHTEPIIPETUPOBATH PE3YIbTAT PEIICHUS] CHCTEMBI

I'maBa 3. jeMeHTHI NPUKJIATHOI MaTeMaTUKH, 20
4acoB

Maremarudeckoe MOJCIINPOBAHUC

[IponieHTHBIE pacyeTsl

[IpubanKxeHHbIE BBIYUCICHUS

OcHOBHBIE IpaBHJIa KOM6I/IHaTOpI/IKI/I

YacToTa ¥ BEpOSITHOCTh CITy4alHOTO COOBITHS

Knaccuueckoe onpeneneHrne BEpoOsITHOCTH

HauannpHbie CBCIACHHSA O CTaTUCTUKE

KonTpoJsbnas pabora Ned

Ilpueooums npumepsl: MAaTEMaTUUECKUX MOJIETIEH pealbHbIX CUTYALUH; TPUKIIAIHBIX
3a[1a4; MPUOIMKEHHBIX BETMYHMH; UCIIOJIb30BAHUSI KOMOMHATOPHBIX MPABUII CYMMBI U
MIPOM3BEICHNUS; CIIYYalHbIX COOBITHI, BKJIIOUask JOCTOBEPHBIE U HEBO3MOXKHBIE COOBITHS;
ONBITOB C PAaBHOBEPOSTHBIMU UCXOAAMU; IIPEJICTABIICHUS CTATUCTUYECKUX JAHHBIX B BUJIE
TabyuL, AUarpaMM, rpauKoB; HCIIOJIb30BAHNS BEPOSITHOCTHBIX CBOMCTB OKPYKAIOIINX
SIBJICHUU.

Dopmynuposams '

onpeoenenusn’ aOCOTIOTHOHN MOTPEIIHOCTH, OTHOCUTENBHOM MOTPELTHOCTH, I0CTOBEPHOTO
COOBITHSI, HEBO3MOXKHOT'O COOBITHS; KJIACCUYECKOE OIpeie/IEHUE BEPOSITHOCTH;

npaseuna. KOMOMHATOPHOE NMPABUIIO CyMMbI, KOMOMHATOPHOE MPaBHIIO TPOU3BEICHHUS.
Onucwleamsp dTanbl pelieHNs IPUKIIAJAHON 3a1a4u.

Ilosacuame u 3anuceléams GOPMYILy CIOKHBIX MIPOIEHTOB. [IpOBOIUTH MPOLIEHTHBIE
pacuéThl ¢ UCTIOIB30BAHUEM CIIOKHBIX MTPOLIEHTOB.

Haxo0umwb TOUHOCTH NPUOIMKEHHS 110 TabIuIe TPUOIMKEHHBIX 3HAUCHUI BEITUYNHBI.
Ucnonp3oBath paznuyHbie (HOPMBI 3aNTMCH TPUOIMIKEHHOTO 3HAYCHUS BETMYHHBI.
OnenuBate NpUOIMHKEHHOE 3HAUEHUE BETTMUMHBI.

Ilpoeooums onbIThI cO cayyailHbIMU UcXxoaaMHu. [10sICHATH U 3anuchIBaTh POpMyITy
HAXO’KJICHUS YaCTOTHI CIIy4aitHOTO COOBITHsI. ONMCHIBAaTh CTATUCTUYECKYIO OIICHKY

33



BEPOSTHOCTH CITy4aifHOro coObITUs. HaxoauTh BEPOSATHOCTH CIIy4alfHOIO COOBITUS B
OIIBITAX C PABHOBEPOSATHBIMU UCXOJIAMH.

Onucwvieamp >Tanbl CTATUCTHYECKOTO uccienoBanus. OdopmiaATe HHGOPMALUIO B BUJIE
TaOJIUI COBOKYITHOCTHU JAHHBIX: CpE/IHEE 3HAUCHHE, MOJIa, Pa3Max, MEANaHa BHIOOPKU
u nuarpamm. M3Biekars nHpopmanuio u3 Tabnuu u quarpaMM. HaxoauTs v npuBoaAnTh
IIPUMEPBI UCIIOIB30BAHUS CTATUCTUYECKUX XaPAKTEPUCTUK

I'nmaBa 4. YucjoBble mocjiefoBaTeJIbHOCTH, 21 yac

YucaoBbIe MOCISA0BATEILHOCTH

ApudmeTrndeckas nporpeccus

CymMa N nepBbIX YWICHOB apu(METHUYECKOI Mporpeccuu

['eomerprueckas nporpeccust

Cy'MMa N IEPBBIX YWICHOB FGOMCTpI/I‘IeCKOﬁ IIPpOrpeCcCumn

Cymma 0ecKOHEYHOM T€OMETPUYECKOM Iporpeccuu, y
KOTOpOH | q | <1

KonTpoasnas padora NeS

Ilpueooums npumepst: N0CIEI0BATEIBHOCTEN; YUCIOBBIX I10CIIEA0BATEILHOCTEH, B
YaCTHOCTH apuU(PMETHUECKON U FeOMETPUUECKOM MTPOrpeccuii; UCIIOIb30BaHUS
IIOCJIEZI0BATENbHOCTEN B peabHON KU3HU; 3a/1a4, B KOTOPBIX pacCMaTPUBAIOTCSI CyMMBbI C
OECKOHEUYHBIM UHCIIOM CJIaraeMblIX.

Onucviéams: IOHATHS NIOCIIE0BATEIBHOCTH, YIEHA II0CIE0BATEIBHOCTH; CIIOCOOBI
3aJJaHUs NI0CIIEeI0BATEIbHOCTH.

Boiuucnames: dneHa nociae0BaTeIbHOCTH, 3aJaHHON (OPMYIIOH N-TO YJIeHa WK
PEKYPPEHTHO.

Dopmynuposams:

ornpeneneHus: apupMeTUIeCcKOl MPOrpeccuu, FreoMeTpHUECKON IPOrpeccu;

CBOICTBa YWIEHOB apU(PMETUUECKON Y T€OMETPUUECKOM IPOTPECCHIA.

3aoaseamp aprpMeTHUECKYIO U T€OMETPUUYECKYIO TPOTPECCUN PEKYPPEHTHO.
3anucvieams u noacuams GopmMysbl OOLIETO UiIeHa apUPMETHUECKON U T€OMETPUIECKON
IIPOrpPECCUi.

3anuchIBaTh M 10Ka3bIBaTh: ()OPMYJIbI CYMMBI N MEPBIX WIEHOB apu(PMETUUECKON U
reoMeTPHUECKON porpeccuii; GopMyIibl, BEIpaKatolie CBOMCTBA YJICHOB
apupMeTHUUECKOl U FeOMETPUUECKON POTPECCHIA.

Ber4ucnste cyMMy OECKOHEYHOI IreOMeTpUYEcKOil mporpeccu, y Kotopoi |q | < 1.
[IpencraBisiTh OECKOHEUHbIE IEPUOINYECKUE IPOOH B BUI€ OOBIKHOBEHHBIX

IloBTOpEeHMe U cucTeMaTH3anus Y4eOHOT0 MaTepuaJa,
6 yacoB

YHpa)KHeHI/ISI JJI1 TIOBTOPCHUS KypcCa 9 xacca

Hrorosasi koHTpOJIbHasi padoTa Ne 6
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TemaTnuyeckoe IIaHMpPOBaHMe (reoMeTpusi)

7 rJacc
2 yaca B HejeJII0, Bcero 68 yacosB;

Conepxanue y4eOHOro Marepuaja

XapakTepucTHKA OCHOBHBIX BH/IOB /IEATEJIbHOCTH Y4eHUKA (HA YPOBHE Y4eOHbIX
JeiicTBUiIl)

I'naga 1. HauanbHble reoMeTpuveckne cBeeHus, 11
4acoB

Touku u npsMbIe

Ilpueooums npuMepbl FEOMETPUUECKUX PUTYD.

OTpeSOK H €ro aAJIMHa

Onucvieamso TOYKY, IPAMYI0, OTPEC30K, JIY4d, YIOJI.

Jlyu. Yron. smepenue yrinos

Dopmynuposams:

CMeXHBIC BCPTUKAJIBHBIC YIJIbI

onpeOeﬂeHuﬂ: PaBHBIX OTPE3KOB, CCPCAUHBI OTPE3KaA, PACCTOSAHUS MCKIY ABYMS

[lepnennukynsipHbIe MPsIMbIE

TOYKaMH, JJOTIOJIHUTEIbHBIX JIyuell, pa3BEPHYTOT0 YIJia, PaBHBIX YIJIOB, OMCCEKTPUCHI

AKCHOMBI

yria, CMCXKHbBIX U BCPTUKAJIbHBIX YIJTIOB, IICPECCKAOMIUXCSA MPAMBIX, ICPICHAUKYIISIPHBIX

IloBTOpEHNE U cHCTEeMATH3AIUS Y1eOHOI0 MaTepuaJia

IIPSAMBIX, IEPIEHIUKYIISIPA, HAKIIOHHOM, paCCTOSHUS OT TOYKH J10 IPSIMO;

KonTposbHnas padora Nel

c60licmea: pacrojoKEHUs TOYEK Ha MPSAMOi, N3MEPEHUS OTPE3KOB U YIJIOB, CMEKHBIX U
BEPTUKAJIbHBIX YIJIOB, IEPIEHAUKYISIPHBIX IPSIMBIX; OCHOBHOE CBOMCTBO IPSIMOM.
Knaccugpuyuposamp yrioi.

/Jloka3zvleamp: TEOPEMBI O NIEPECEKAIOIIMXCS MIPSIMBIX, O CBOMCTBAX CMEKHBIX U
BEPTUKAJIbHBIX YIJIOB, O €IMHCTBEHHOCTH NIPSIMOM, IEPIEHANKYIISIPHON TaHHOM (Ciydvaii,
KOT/Ia TOYKA JISKHUT Ha IAaHHOW TIPSIMOi ).

Haxooump 1y1vHy 0Tpe3Ka, TpaJyCHYIO MEpY YIJla, UCIIONb3ys CBOMCTBA UX U3MEPEHUI.
H306pasxcams c TOMOUIBIO YEPTEKHBIX HHCTPYMEHTOB F€OMETPUUECKUE (DUTYPBI:
OTpE30K, JIy4, YroJl, CMEKHBIE U BEPTUKAJIbHBIE YIJIbI, IEPIIECHANKYIISIPHBIE MIPSIMBIE,
OTPE3KH U JTyUH.

Iloacnamp, 9TO TAKOE aKCUOMa, OTPEECIICHUE.

Pewams 33129 Ha BBIYHMCIIEHUE U JI0KA3aTEIbCTBO,

I'naBa 2. Tpeyroibuuku, 18 yacos

PaBnble TpeyronsHukH. BeicoTa, Menuana, OuccekTpuca
TpeyrojbHUKa

Onucwvléamp CMbICI TIOHATHS «paBHbIe GUTYpBD». [IpUBOAUTE TPUMEPHI paBHBIX (QUTYD.
H306pasxicams v HaXOOUTh HAa PUCYHKAX PaBHOCTOPOHHUE, paBHOOEIPEHHBIE,

[1epBblil 1 BTOPOH NPU3HAKU PAaBEHCTBA TPEYTOJbHUKOB

NpsAMOYTOJIBHBIC, OCTPOYTOJIBHBIC, TYIIOYT'OJIbHBIC TPCYTOJIbHUKHU U UX 3JICMCHTHI.

PaBHOOEIpEHHBII TPEYTOJILHUK U €0 CBOMCTBA

Knaccugpuyuposame TpeyronbHUKYU MO CTOPOHAM U YIJIaM.
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[Tpu3naku paBHOOEIPEHHOTO TPEYTOIbHHUKA

Tperuil NpU3HaK paBEHCTBA TPEYTOJIbHUKOB

Teopembl

HOBTOpeHI/Ie H CUCTEMaAaTHU3aludA yqeﬁﬂoro MaTepuaJjia

KonTpoubnas pabora Ne2

Dopmynuposams '

onpeodenenus’. 0OCTPOyroiabHOI0, TYIIOYIOJIbHOTO, IPSIMOYTOJIBHOI'O, PABHOOEIPEHHOT O,
PaBHOCTOPOHHETO, PA3HOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BBICOThI, MEIUAHBbI
TPEYrOJIbHUKA; PABHBIX TPEYTOJIbBHUKOB; CEPEAUHHOIO NEPIEHANKYJIIAPA OTPE3KA;
nepuMeTpa TPEYroJbHUKA;

ceéoiicmea: paBHOOEPEHHOTO TPEYTOJbHUKA, CEPEUHHOIO NIEPIIEHIUKYJIIPA OTPE3KA,
OCHOBHOT'O CBOMCTBA PABEHCTBA TPEYIOJIbHUKOB;

NpU3HaKU PAaBEHCTBA TPEYTOJIHHUKOB, PABHOOSAPEHHOTO TPEYTOJIbHUKA.
/loka3vléamp TEOPEMBIL: O €IMHCTBEHHOCTHU IIPSMOM, IEPIEHAUKYIISIPHON TaHHON
(cimyuaii, Korja Touka JIS)KUT BHE JJaHHOM IPSIMOM); TP MpU3HAKa paBEHCTBA
TPEYroJbHUKOB; IPU3HAKH PAaBHOOEIPEHHOTO NEPIECHANKYIISAPA, PaBHOOCAPEHHOTO U
PABHOCTOPOHHETO TPEYTOJIbHUKOB.

Pa3zvacuame, 4T0 TaKOE TEOPEMA, OIIUCHIBATH CTPYKTYPY TeopeMbl. OOBACHATH, KAKYIO
TEOpeMy Ha3bIBalOT OOPATHOW JaHHOM, B UEM 3aKJIFOYAETCSI METO/1 JOKA3aTeIbCTBA OT
poTuBHOTO. [IpuBOANTE IPUMEPBI NCIIOJIB30BAaHUSA ATOIO METO/A.

Permate 3a1aun Ha BBIYKMCICHHUE U JOKA3aTEJIbCTBO

I'nasa 3. [lapayuiesbHble npsiMble, 13 yacoB

[TapannenbHble npsMble

[Ipu3Haky nmapajuIeIbHOCTH NPSMBIX

CBolicTBa napauieIbHbIX NPSIMbIX

IToBTOpEHHE N cHCTEeMATH3AIUs Y1eOHOI0 MaTepHuaJia

KonTpoJsbHas padora Ne3

I'nmaBa 4. CooTHOLICHHS MEKAY CTOPOHAMM U yIJIaMHU
TpeyrojbHuKa, 20 yacos

CymMa yIJIOB TpEyTroJIbHUKA

CoOOTHOIIEHHS MEX/1y CTOPOHAMU M YTJIaMU TPEYroJIbHUKA

HepaeHnctBo TpeyronbHuKa

Pacno3nasams Ha yepTexax napajienbHble npsmbie. M300paxars ¢ TOMOIIBIO JIMHEHKH
Y yrOJIbHUKA MapajliebHbIE TPsSMbIC.

Onucvléams yriibl, 00pa30BaHHBIE NPU MEPECEUCHUHN ABYX MPSMBIX CEKYIIEH.
Dopmynuposams '

onpeoenenus’ NapajieIbHbIX MPSMBIX, PACCTOSIHUS MEXAY NapalIeIbHBIMU IPSIMbIMH,
BHEIIIHETO YTJIa TPEYTOJIbHUKA, TUIIOTEHY3bI M KaTeTa;

ce0iicmea: TapajieNIbHbIX MPSIMBIX; YTTIOB, 00pa30BaHHBIX MPH MEPECeUeHUN
napauieIbHBIX MPSMBIX CEKYIEH; CYMMBI YTJIOB TPEYTOJIbHUKA; BHEIITHETO yIJia
TPEYroJIbHUKA; COOTHOLIEHUI MEXIY CTOPOHAMHU U YTIIaMU TPEYTOJIbHUKA;
MIPSIMOYTOJIBHOTO TPEYTOIbHUKA; OCHOBHOE CBOMCTBO MapalICIbHBIX TPSIMBIX;
NPU3HAKU TIAPATUIEIILHOCTH NPSIMBIX, PABEHCTBA MPSMOYTOJIbHBIX TPEYTOJIbHUKOB.
00Ka3b16amb . TEOPEMBI O CBOMCTBAX MAPAIJIENIBbHBIX MPSIMBIX, O CYMME yTIJIOB
TPEYroJIbHUKA, O BHEIIHEM YIJI€ TPEYTOJIbHUKA, HEPABEHCTBO TPEYTOJIbHUKA, TEOPEMBI O
CpaBHEHUHU CTOPOH U YTJIOB TPEYTOJIbHUKA, TEOPEMBI O CBOMCTBAX MPSIMOYTOJILHOTO
TPEYroJIbHUKA, TPU3HAKU NapaIeNIbHBIX MPSIMbIX, PABEHCTBA MPSIMOYTOJIbHBIX
TPEYTrOJILHUKOB.
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Pewamo 3aJa4M Ha BBIYHMCIICHUC U JO0KAa3aTCJIILCTBO

KonTpoJubHnas padora Ned

[IpsAMOyYToJIbHBIN TPEYTrOJIbHUK

PaccrosHue or TOukM 10 npsAMOM. PaccrosHue mexny
NapaJuIeIbHBIMU IPSIMBIMU

3&,[[3‘11/1 Ha IIOCTPOCHHUEC

MCTO,H reoOMCTPHUICCKUX MECT TOYCK B 3aa4ax Ha
IIOCTPOCHUC

IloBTOpEHHE U cHCTEMATH3AIMS Y4e0HOTr0 MaTepHuaJia

KonTpoabsnas pabora Ned

O0001meHne H cUCTeMATH3ALMSA 3HAHUN YYalIuXCs

[ToBTOpEeHME U cucTeMaTU3anus Kypca reoOMeTpuu 7
Kjacca, 8 4acoB

KonTposbnas pabora NeS

Iloacnamp, 9TO TaKOE 33a4a HA IIOCTPOEHUE;

reomeTpuueckoe mecto Touek (I'MT). IlpuBoauts npumepst I'MT.

Dopmynuposams '

onpeoeneHus: OKPYKHOCTHU, KPYra, UX 3JIEMEHTOB; OKPYKHOCTH, OITMCAHHON OKOJIO
TPEYroJIbHUKA, OKPYKHOCTH, BIUCAHHOU B TPEYTOJIbHUK;

ceolicmea: cepelMHHOro nepneHaukyispa kak I'MT; ouccexkrpucs yria kak ' MT;
KacaTeJIbHON K OKPYKHOCTH; IMAMETPa U XOP/bl; TOUKHU IIEPECEUECHUs CEPEINHHBIX
NEPIEHIUKYJIIPOB CTOPOH TPEYroJIbHUKA; TOUKH IepeceueHuss OMCCEKTPUC YIJIOB
TPEYrOJIbHUKA;

/Jloka3zvleamyp’ TEOPEMBI O CEPEIMHHOM NEPIEHAUKYIsIpe U duccekTpuce yria kak ['MT; o
CBOWCTBaX KacaTeJIbHON; 00 OKPYKHOCTH, BIUCAHHOM

B TPEYT'OJIbHUK, OITMCAHHOW OKOJIO TPEYrOJIbHUKA; IPU3HAKN KACATEIBHOM.

Pewamp 0CHOBHBIE 3a]1a4M HA [IOCTPOCHUE: IIOCTPOCHUE YIJIA, PABHOTO JAHHOMY;
IIOCTPOEHUE CEPEAVHHOIO MEPIICHINUKYIISIpaA JAHHOTO OTPE3Ka;

IIOCTPOEHHUE MPSAMOH, MPOXOAIIEH Yepe3 TaHHYIO TOUKY M IEPIIEHINKYIISIPHON TaHHON
IpPSMOIf; MOCTpOeHHE OMCCEKTPUCHI JAHHOTO YTJa; OCTPOEHUE TPEYTroJbHUKA 110 IBYM
CTOPOHAM U yTIJ1y MEKJly HUMU; 110 CTOPOHE U IBYM IIPWJISKAIUM K Hel yriiaM. Pemarts
3a7a4M Ha noctpoeHue merogom ' MT.

Cmpoums TpEYroJbHUK 110 TPEM CTOPOHAM.

Pewamsb 33124y Ha BBIYUCIICHUE, I0KA3aTEIBCTBO U IIOCTPOCHUE
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TemaTH4eckoe MJIAHUPOBaHMe (TeOMETPHS)

8 kiacc

2 yaca B HejeJII0, Bcero 68 yacon

Conepxanue yueOHOro Marepuasa

XapakTepucTHKA OCHOBHBIX BH/IOB /IEATEJIbHOCTH Y4eHUKA (HA YPOBHE Y4eOHbIX
JeiicTBUiIl)

I'naBa 5. YerbIpexyroJibHuKH, 14 yacos

qupreXYFOJ'IBHI/IK 1 €10 3JICMCHTHI

[Tapannenorpamm. CBoiicTBa napajiesnorpamMmma

[Ipu3naku napamienorpamma

[IpssMOyTOIBHUK

PomoO

Ksanpar

Tpaneuus

KonTpoasnas padora Nel

Iloacnamp, 9TO TaKOE YETHIPEXYTOJbHUK. ONMUCHIBATH 3JIEMEHTHI YETBIPEX YT OJIbHUKA.
Pacno3znagamp BBITYKIIBbIE U HEBBIITYKJIbIE YETBIPEX YT OJIbHUKH.

H300pasxcamb 1 HAXOIUTHh HA PUCYHKAX YETBIPEXYTOJIBHUKU PA3HBIX BUIOB U UX
JJIEMEHTBI.

Dopmynuposams:

onpedenienus: apajjeorpaMmma, BbICOThI MapajieIorpaMMa; IpsiMOyToJibHUKa, poMOa,
KBaJpara; CpeAHEH JIMHUM TPEYTrOJIbHUKA; TPAIIELUH, BEICOTHI TPANlCLUU, CPEIHEN JTUHUU
Tpaneuuu;

ceolicmea: napaienorpaMma, NpsiMoyrojibHUKa, poM0a, KBajpaTa, CpeJHUX JIMHUHI
TPEYroJIbHUKA U Tpanenuu

npu3HaKu: TapajuieorpaMma, NpsMOyToJibHUKa, poM0a, BIIMCAHHOTO U ONMCAaHHOTO
YETBIPEXYTOJIbHUKOB.

Jokasbieams: TEOPEMBI O CYMME YIJIOB YETBIPEXYTOJIBHUKA, O IPAJyCHON Mepe
BIIMCAHHOTO YIJIa, O CBOMCTBAX M MPU3HAKAX NapajjiesorpaMmma, npsMoyrojabHUKa,
pomoa.

Ilpumensamp N3y4eHHBIE ONPECIICHNS], CBOMCTBA M IPU3HAKH K PEIICHUIO 3a7a4

I'nasa 6. Ilnmomann, 14 yacos

[Tonsatue mnomaau MuoroyronbpHuKa. [1nomans
PSIMOYTOJILHUKA

[nomane nmapanienorpamMmma

[Tnomaap TpeyroapHUKA

[Tnomanp Tpanenun

Teopema [Tudaropa

Konumponvnaa paboma Ne 2

Ioacnamep, 4TO TaKOE IUIONIA/(b MHOTOYTOJIbHUKA. ONKMCHIBATH MHOTOYTOJIbHUK, €TO
AIIEMEHTBI; BHITYKJIBIE M HEBBITYKIIbIE MHOTOYTOJIbHUKH. M300pakaTh M HAXOIUTH Ha
PUCYHKaX MHOTOYTOJIbHUK W €r0 AJI€MEHTBI; MHOTOYTOJIbHUK, BIUCAHHBIN OKPYKHOCTbD, U
MHOT'OYTOJIbHUK, OMTMCAHHBIN OKOJIO OKPYKHOCTH.

Dopmynuposams:

onpeoenenus: BIMCAHHOTO U OMMCAHHOTO MHOTOYTOJIBHUKOB, TUIOLIAAN
MHOTOYTOJIbHUKA, PABHOBEITUKHX MHOTOYTOJIbHUKOB;

OCHOGHblE C60TICMEA TIIIOIAN MHOTOYTOJIBHUKA.
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Jloka3vieams. TEOPEMBbI O CYMME YTJIOB BBITTYKJIOTO N-yTOJIbHUKA, ILIOIIA N
MPSIMOYTOJIbHUKA, TUIOLIAAN TPEYTrOJIbHUKA, IUIOIIA N TPaeIiu.

Ilpumensamp V3ydeHHBIE ONPECICHHS, TEOPEMBI U (POPMYIIBI K PEIICHHIO 3a/1a4
Pewiamv npsiMOyTOJIbHBIE TPEYTOJBHUKH

/loka3zvieamn:

meopemy 0 METPUUECKUX COOTHOILIEHUSAX B MPSMOYTOJIbHOM TPEYTOJIbHUKE, TEOPEMY
[Tudaropa;

I'nasa /. Ilono06ue TpeyrobHUKOB, 19 yacoB

Teopema ®aneca. Teopema 0 TPOMOPIIHMOHATBHBIX
OTpEe3Kax

[Togo6HbBIE TPEYroIbHUKH

[lepBrIii mpu3HaK 10/1001s TPEYTOJIBLHUKOB

Bropoii u TpeTuii npuzHaku 1noaoousi TpeyroabHUKOB

KonTposbnas padora Ne3

Dopmynuposams:

onpeoenenue MOJOOHBIX TPEYTOJILHUKOB; CBOMCTBA :MEMaH TPEYTOJbHUKA,
OMCCEeKTPUCHI TPEYTOIbHHKA, IEPECEKAIONINXCS XOP/I, KacaTeIbHON U CeKYIIeH;
npu3HaKu Mo100Us TPEyTrOJIbLHUKOB.

/loka3vleams:

meopemut. Paneca, 0 NPONOPUUOHAIBHBIX OTPE3KaX, O CBOMCTBAX MEIMAH TPEYrOJIbHUKA,
OMCCEeKTPUCHI TPEYTOIbHUKA;

C60licmea: NepeCceKaArMXCA X0P/1, KACaTeIbHOW U CEKYLIEH;

npu3HaKu Moa00us TPEYTrOJIbHUKOB.

Ilpumensamp N3y4eHHbBIE ONIPEACIICHNUS, CBOMCTBA M MPU3HAKU K PEIICHHIO 3a/1a4

Mertpuyeckre COOTHOUIEHUS B IPSMOYTOJIBHOM
TPEYroJIbHUKE

Tpuronomerpudeckue GyHKIUU OCTPOTO yria
IPSIMOYTOJIBHOTO TPEYroJIbHUKA

Pemenue npsiMOyrosbHbIX TPEYTOJbHUKOB

KonTpoubnas padora Ned

Dopmynuposams:

onpedenenus: CUHyCa, KOCUHYCA, TAHT€HCA, KOTAHI'€HCA OCTPOTO yIJIa IPSIMOYTOJIBHOTO
TPEYrOJIbHUKA;

C60Iicmea’ BHIPAKAIOIINE METPUUECKHE COOTHOIIEHNUS B IPSIMOYTOJIBHOM TPEYTrOJIbHUKE
Y COOTHOIIECHMS MEX/Ty CTOPOHAMH U 3HAUEHUSIMH TPUTOHOMETPUUYECKUX (YHKIUH B
HPSIMOYTOJIBHOM TPEYTOJIbHUKE.

3anuceleams TPUrOHOMETPUUECKUE (POPMYIIBI, BBIPAKAIOIINE CBSA3b MEKIY
TPUTOHOMETPUUECKUMHU (QYHKIUSMHU OJTHOTO M TOTO K€ OCTPOro yria.

ghopmyel, CBA3BIBAIONINE CHHYC, KOCHHYC, TAHT€HC, KOTAHTEHC OJTHOTO U TOTO XKe
OCTpOTO yTia.

Bb1600ums 0CHOBHOE TPUTOHOMETPHUIECKOE TOKISCTBO M 3HAYCHHS CHHYCA, KOCHHYCA,
TaHreHca U KoTaHreHca s yraos 30°, 45°, 60°.

Ilpumensamp N3ydeHHbIC ONPEICIICHUS, TEOPEMBI M POPMYJIBI K PEIICHUTO 3a]1a4
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I'naBa 8. OxkpyxkHocTb, 17 yacoB

I'eomeTpuueckoe Mecto Touek. OKpYKHOCTb M KPYT.

HexoTopsle cBoiicTBa okpykHOcTU. KacarenbHas k
OKPY>KHOCTH

OmnwncaHHas ¥ BIMCAaHHAS OKPY>XHOCTHU TPCYTIOJIbHUKA

IlenTpanbHble U BOUCAHHbBIC YIJIbI

Bnucannbie n onmmcaHHbBIC YCTBIPCXYT'OJIbHUKHA

H300pasrxcamb Ha PUCYHKAX OKPY>KHOCTb U €€ JIEMEHTBI; KacaTeabHYI0 K OKPYKHOCTH;
OKPYKHOCTB, BIUCAHHYIO B TPEYTOJIbHUK, U OKPY’KHOCTb, OIIUCAHHYIO OKOJIO HETO.
OnuceIBaTh B3aMMHOE PACIIOIOKEHUE OKPYKHOCTHU U MPSMOIA.

Dopmynuposams '

onpeoenenus: OKpYKHOCTHU, KPYyra, UX 3JIEMEHTOB; KacaTelIbHON K OKPYKHOCTH;
OKPYKHOCTH, OITMCAHHOW OKOJIO TPEYTOJbHUKA, OKPY>KHOCTH, BIMCAHHOMN B TPEYTOJIbHUK;
ceolicmea: cepelnHHOrO nepneHaukymnspa kak ' MT; Ouccextpucs! yria kak I'MT;
KacaTeJIbHON K OKPYKHOCTH; IMAMETPa U XOP/bl; TOUKU IIEPECEUECHUs CEPEINHHBIX
NEPIEHIUKYJIPOB CTOPOH TPEYTroJIbHUKA; TOUKHU IIEpecedeHUsI OUCCEKTPUC YIIIOB
TPEYrOJIbHUKA;

npuU3HAKu KacamenbHou.

/Jlokazvieamyp: TEOpEMbl O CEpEAMHHOM NEpIEHANKYIspe u duccekTpuce yria kak 'MT; o
CBOICTBaxX KacaTelbHON; 00 OKPY>KHOCTH, BIIMCAHHOMN

B TPEYTOJIbHUK, OIIMCAHHON OKOJIO TPEYTOJIbHUKA; IIPU3HAKU KacaTEIbHOM.

Pewiamp 0CHOBHBIE 3a]1a4M HA [IOCTPOCHUE: IIOCTPOCHUE YIUIA, PABHOTO JAHHOMY;
IIOCTPOCHUE CEPEIUHHOTO MEPIEHIUKYIIAPA JAHHOTO OTPE3KA;

IIOCTPOEHHUE MPSAMOH, MPOXOIAIIEH Yepe3 TaHHYI0 TOUKY M IEPIIEHINKYIISIPHOM TaHHON
IPSMOIf; MOCTpOeHHE OMCCEKTPUCHI JAHHOTO YTIila; IOCTPOEHUE TPEYTOJIbHUKA 110 IBYM
CTOPOHAM U yTIJ1y MEK/Jly HUMU; 110 CTOPOHE U JIBYM IIPWJIEKALIUM K HEeH yriaM. Pemars
3a7a4u Ha noctpoeHue merogom ' MT.

Cmpoums TpEYroJbHUK M0 TPEM CTOPOHAM.

Pewamsb 331241 Ha BBIYUCIICHUE, I0KA3aTENBCTBO U IIOCTPOCHUE

KonTpoJsbHas padora Ne 5

YnpakHeHus1 1Jisl NOBTOPeHHs Kypca 8 Kkiacca, 4 yaca
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TemaTnuyeckoe IIaHMpPOBaHMe (reoMeTpusi)

9 kiaacc
2 yaca B HejeJII0, Bcero 68 yacon

Conepxanue y4eOHOro MaTepuasa

XapakTepucTHKA OCHOBHBIX BH/IOB /IEATEJIbHOCTH Y4eHUKA (HA YPOBHE Y4eOHbIX
JeiicTBUiIl)

I'naBa 9. Bekrtopsl, 10 yacos

ITonsatue BCKTOpa

Onucvieams TTIOHATUSA BCKTOPHBIX U CKAJIIPHBIX BCJIIMYKH. I/IHHIOCTpI/IPOBaTB IIOHATHUC

CnoXKeHHE U BRIUNTAaHHUE BCKTOPOB

BEKTOPA.

YMHOXEHUE BCKTOpA Ha YUCJIO

Dopmynuposams:

CkaJisipHO€E MTPOU3BEIEHNUE BEKTOPOB

0npe0eﬂenuﬂ: MOAYJIA BEKTOpPA, KOJUIMHCAPHBIX BEKTOPOB, PABHLIX BEKTOPOB, KOOPANHAT

BEKTOPA, CyMMbI BEKTOPOB, Pa3HOCTH BEKTOPOB, IPOTUBOIIOJIOKHBIX BEKTOPOB,
YMHOEHUS BEKTOpa Ha YKCJI0, CKAISIPHOTO IIPOU3BEIEHUS BEKTOPOB;

C60licmea’ PaBHBIX BEKTOPOB, KOOPAMHAT PABHBIX BEKTOPOB, CJI0KEHUS BEKTOPOB,
KOOpJMHAT BEKTOpPA CYMMBI U BEKTOPA Pa3HOCTHU JBYX BEKTOPOB, KOJIMHEAPHBIX
BEKTOPOB, YMHOXKECHHsI BEKTOpa Ha YUCIIO, CKAJIIPHOTO ITPOU3BEACHHUS IBYX BEKTOPOB,
NEPIEHIUKYJISIPHBIX BEKTOPOB.

/Jlokazvieamp Te€OpeMBbl: 00 YCIOBUU KOJUIMHEAPHOCTH JIBYX BEKTOPOB, O HAXOXKJICHUN
CKaJIIPHOTO IIPOM3BEJIEHUS IBYX BEKTOPOB, 00 YCIOBUU NEPIEHIUKYISIPHOCTH.
Haxooump KocuHyC yria MEXIy ABYMsI BEKTOpaMH.

Ilpumenamp N3y4eHHbIE ONPEIENCHUs], TEOPEMBI U (POPMYJIbI K PELICHHIO 3a7a4

I'naBa 10. Meron koopaunat, 10 yacos

Koopaunarsl Bekropa

Bnucvlieamp npsiMOyTOJIbHYIO CUCTEMY KOOpAMHAT.

Paccrosane MCXKAY ABYMA TOYKaMU C 3aJTaHHBIMU
KOOpJAWHAaTaAMHU. KOOpI[I/IHaTBI CCPCANHBI OTPE3KA

(Dopmyﬂuposamb: ONPCACIICHUC YPABHCHU (I)I/Il"ypbl, HeO6XO,[[I/IMOG n 10CTaTO4YHOC
YCJI0BUs MapaJVICIbHOCTU ABYX MPAMBIX.

YpaBHeHue Gurypsl. YpaBHEHHE OKPYKHOCTU

3anucvieams 1 JOKa3bIBaATb q)OpMyJ'IbI PacCTOSAHUA MCKAY ABYMS TOYKaMH, KOOPAHUHAT

YpaBHeHHE NIPIMOU

CepeIMHbI OTPE3Ka.

YrnoBoii ko punrent npsamoi

Bbi6ooums ypaBHEeHHE OKPYKHOCTH, 0011Iee ypaBHEHHE MIPSIMOil, ypaBHEHHE TPSMOH ¢

YTI0BBIM KO3 (UILIUEHTOM.

/Jloka3vléamp 0 HAXOXKIECHUM KOOPAMHAT BEKTOpA, 0 KOOPAUHATAX CYMMBI U Pa3HOCTH
BEKTOPOB, HEOOXOJMMOE U JIOCTATOYHOE YCIOBUSI MAPAIIICIIBHOCTH JIBYX MPSIMBIX.
Ilpumenamp N3y4eHHbIC ONPEACICHNS, TEOPEMBI U (OPMYIIBI K PEIICHUIO 3a/1a4
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I'maBa 11. CooTHOIIeHME Me:KAy CTOPOHAMH H YIJIaMHU
TPeyrojibHHUKA, 12 yacoB

Cunyc, KOCMHYC, TAHT€HC U KOTaHreHc yria ot 0 1o dopmynuposamy:

180 onpedenenusn. CAHyca, KOCUHYCa, TaHT€HCa, KoTaHrenca yria ot 0° go 180°;

Teopema KOCHHYCOB C60IICME0 CBSI3U JITUH AUAroHajlie U CTOPOH Mapajuiejorpamma.

Teopema CHHYCOB Dopmynuposamsp U pa3bACHITH OCHOBHOE TPUTOHOMETPUUYECKOTO TOXKIAECTBO.

Penienne TpeyrojabsHUKOB BbraucnsaTh 3HaYCHUH TPUTOHOMETPHUSCKON (DYHKIIMH yTJia 110 3HAYCHHUIO OJJHOU U3 ero
DopmyJIbl ISl HAX0KACHUS IUIONAAU TPEYTOJIbHHUKA 3aJaHHbIX QyHKIMH.

CkaJsIpHOE TPOM3BE/ICHUE BEKTOPOB Dopmynuposams U TOKA3BIBATh TEOPEMBI: CHHYCOB, KOCUHYCOB, CJICJICTBUS U3 TEOPEMBI
KonTpoJsbHas padora Ne2 KOCHHYCOB M CUHYCOB O IUIOLIAJN ONKUCAHHOIO MHOT'OYTOJIbHUKA.

3anucevieams M 10Ka3bIBaTh GOPMYJIBI ISl HAXOKCHUS IUIOIIAU TPEYTrOJbHUKA,
paZnycoB BIIMCAHHOMN M OMMCAHHON OKPYKHOCTEH TPeyrojibHUKA.
Ilpumenamp N3y9CHHBIC ONIPEIICIICHUS, TECOPEMBI U (POPMYJIBI K PEIICHHIO 3a/1a4

I'napa 12, /lnuna okpyxHoctu. Ilmomans kpyra, 11 yacos

[IpaBusbHBIE MHOTOYTOJIBHUKHU M UX CBOWCTBA Iloacnamep, 9T0O TaKOE UEHTP U IEHTPAIbHBIN YrOJl MPAaBUILHOTO MHOTOYT'OJIbHUKA,
Jlnuna oxpyxsoctu. [lnomans kpyra CEKTOp U CETMEHT Kpyra.
KonTpoabnas pabora Ne3 Dopmynuposams:

onpeodenenue NPABUIBHOIO MHOTOYTOJIbHUKA;

C60iicmea NPaBUIIbHOTO MHOTOYTIOJIbHUKA.

Jloka3biéamsp CBOWCTBA NPABWIBHBIX MHOTOYT'OJIBHUKOB.

3anuceleams 1 pa3zbACHATH POPMYIIbI JUIMHBI OKPY’KHOCTH, IJIOLIAIU KPyTa.
3anucvieams 1 0Ka3bIBaTh (POPMYJIBI AJIUHBI AYTH, IUIOLIAIN CEKTOPA, GOPMYJIBI IS
HaXO0X/IEHUs PaInyCOB BIIMCAHHOW U ONMCAHHON OKPYKHOCTEM, IIPABUIILHOTO
MHOTOYT'OJIbHUKA.

Cmpoums ¢ IOMOIIBIO HUPKYJIS U IMHENKH IPABUIBHBIE TPEYTOJIbHUK,
YEeTBIPEXYTOJIbHUK, IIECTUYTOJIbHUK.

Ilpumenamp N3y4eHHbIE ONPEACICHUS, TEOPEMBI U (JOPMYJIBI K PEILIEHUIO 3a/1a4

I'naBa 13. /IBu:kenne, 9 yacos

Jsuxenne (nepemenienne) ¢purypsl. [lapannensHbii Ilpueooums nipumMepsl peodpazoBaHus GUTYD.

NEePEHOC Onucwvleams npeodpazoBanus GUryp: napajjiesbHbII epeHoc, 0ceBas CHMMETPHS,
OceBas u ieHTpanbHas cumMmerpus. [ToBopor [EHTpaIbHasl CHMMETPHS, IOBOPOT, TOMOTETHSI, MOI00HeE.

I'omorerus. [Togobue duryp Dopmynuposams '

KonTposbHas paGora Ne 4 onpeodeyieHus’. IBWKCHUS, PaBHBIX (QUTYD; TOUYEK, CHMMETPUYHBIX OTHOCUTEIHHO




NPSIMO¥A; TOUEK, CAMMETPUYHBIX OTHOCUTEIILHO TOYKH; (PUTYPBI, HIMEIOIIEH OCh
CUMMETpUU; (PUTYPBI, UMEIOIICH LIEHTP

CUMMETPHH; MOA00HBIX (hHTYyp;

ceolicmea: IBUXCHMS, MapaJlIeIbHOTO MIEPEHOCA, OCEBOM CUMMETPHUH, IICHTPAILHON
CUMMETpPHH, TIOBOPOTA, TOMOTETHH.

/Jlokazvieamp TEOPEMBI: O CBOMCTBAX MapauIeIbHOTO MIEPEHOCA, OCEBOM CUMMETPHH,
[EHTPaAILHOW CUMMETPHH, IIOBOPOTA, TOMOTETHUH, 00 OTHOIICHHUH TUIOIIACH OJOOHBIX
TPEYrOJIHHUKOB.

I'naBa 14. HauanbHble CBe/IeHUS 0 CTEpeoMeTpuH, 8 yacon

MHOrorpaHHuKHU

Tena v TOBEPXHOCTH BpAIICHUS

Ilpumenamp N3y4eHHbIE ONPEAEICHUS, TEOPEMBI U (POPMYJIBI K PELLICHHIO 3a/1a4.
Cmpoums: n300pakeHus IPOCTPAHCTBEHHBIX PUryp: KyOa, IPsIMOYTOJIbHOTI'O
napaesenunea, IupaMuibl, IpU3Mbl, KOHYCA, 1apa.

Haxooumpu >11eMEeHTHI TPOCTPAHCTBEHHBIX QHUTYP

IMoBTOpeHMe M cUcTeMATH3ANMS YI4eOHOT0 MaTepHAaJa,
8 yacos

yr[pa)KHeHI/IH JJI1 IOBTOPCHUS KypcCa 9 knacca
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