MM HWMCOCTERCTEBEO nmrocsBEINEHWA
POoCCHACRKoR b E AL ALK

AALHOE TOCYAAPCTUEHHOE DHLKETHOE HAYHHOE VUL LEHHE

& UHCTUTYT CTPATEIMH
“H] PABBUTHA OBPABOBAHMSA

POCCUACKOHW AKAJEMHH OEPA3OBAHMHA

O[OBPEHA PELUEHWMEM ®EAEPANBHOIO YYEBHO-METONYECKOIO

OBBEAWHEHMA NO OBLIEMY OBPASOBAHUIO,
npotokon 3/21 ot 27.09.2021 1.

[MPUMEPHAA PABOYAA MMPOTPAMMA

OCHOBHOTO OBLEI0 OBPA30OBAHWUA

MATEMATUKA

GA30BbI/ YPOBEHb

MOCKBA



Jlannas paboyast mporpamMma COCTaBJiEHa C LENbI0 IUIAHUPOBAHUS, OPraHM3aLUHU, KOPPEKUUH H
yIpaBJIeHUs y4eOHBIM IPOLIECCOM IO U3YYEHHIO Y4eOHOTro IpeMeTa MaTeMaTHKa B 7-9 Kiaccax

HopMaTuBHO-paBoBbIe I0KYMEHTHI, HA OCHOBAaHMHU KOTOPBIX pa3padoTana padoyasi nporpamma:

1. ®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-Dd3 «O06 obpazoBanuu B Poccuiickoii denepariuny,

2. @enepanbHOTO TOCYAaPCTBEHHOTO 00pPa30BaTENFHOTO CTAaHAApTa OCHOBHOTO OOIIEro oOpa3oBaHMs,
YTBEPKICHHBIM NpHKa3oM MuHHcTepcTBaoOpa3zoBanus u Hayku Poccuiickoit denepannu ot 17
nexabpst 2010 r. N 1897 (manee — ®I'OC ocHOBHOTO 00111€T0 00pa30BaHNs);

3. VYcraBa 'BOY COUI um.H.C./Joposckoro c.IToa0enbek;

VYyeonoro rana 'bOY COII um.H.C. Joposckoro c.Ilogoenbck Ha 2022-2023 y4eOHbIi TOT;

5. OcnHoBHo# o6pa3zoBarensHO mporpammbl [ BOY COIL um.H.C.loposckoro c.ITogbensck Ha 2022-2023
y4eOHBIN TO/I.
Hacrosmas nporpamma «MaTematuka (BKJIO4as anredpy u reOMeTpuIo)

Cornacao yaeonomy 'BOY COUI um.H.C.doporckoro c.Ilogbensck B 2022-2023 yyeOGHOM rojay Ha
M3y4YeHHe MaTeMaTuku (Moaynb anredpa) B 7-9 kiaccax orBoautcs 136 vaca B ron (34 yueOHBIX Hele ) U3
pacuera 4 yaca B Heeno U3 ¢enepalbHOTO KOMIIOHEHTa M MaTeMaTuku (MOJyidb TeoMeTpus) B / Kiacce
otBoHTCs 68 yacos B roj (34y4eOHbIX HElen) U3 pacyera 2 yaca B HEJEr0.

Pabouyas nmporpamma opHeHTHpOBaHa Ha yuyeOHUK «Anredpa» A.I'. Mepzmak, B.b. [lononckuii, M.C.
Sxup. — M.: Benrana-I'pad, 2019. u Ha yueOnuk «l'eomerpus 7 - 9 kmacc», apropsl JI.C. AtaHacsH u ap.,
(M.: TIlpoceemienne 2019)

>



INPUMEPHAS PABOYASA TIPOT'PAMMA YYEBHOT'O KYPCA «AJTEBPAy. 7 -9 KJIACCBI

LEJIN U3YYEHHN A YYEBHOI'O KYPCA

Anrebpa sBISIETCS OJHHUM U3 OIIOPHBIX KYpPCOB OCHOBHOM IIKOJBI: OHa OOECIeUYHMBAET HW3YUYEHHE JPYTUX
JUCIATUIAH, KaK €CTECTBEHHOHAYYHOTr0, TAK U TYMAaHUTAPHOTO IHKJIOB, €€ OCBOEHHE HEOOXOUMO JIJTSI TPOJIOJIHKEHHUS
00pa3oBaHus U B MOBCEJHEBHOM XU3HU. PazBuTre y OOydYarONMXCsl HAYYHBIX MPEJICTABICHUN O MPOUCXOXKICHUH U
CYIIHOCTH anreOpandecKux aOCTpakIlHi, CIOCO0e OTPaKEHUs] MAaTEeMaTHYECCKOW HAyKOW SIBJIEHWH W IMPOIIECCOB B
MPUPOJIC U OOIIECTBE, POJIM MATEMATHUYCCKOTO MOJICIIUPOBAHMS B HAYYHOM IMO3HAHWH H B MPAKTHKE CIIOCOOCTBYET
d)OpMI/IpOBaHI/I}O HaquOFO MHUPOBO33PCHUA W KAaYC€CTB MbIIIJICHUS, HCO6XOJII/IMI)IX JJId aganrtaliid B COBPpEMCHHOM
uudpoBoM obdiiecTBe. M3ydeHue anreOpbl eCTECTBEHHBIM 0Opa3zom olOecrnedyuBaeT pa3BUTHE yYMEHHUs HaOJII0naTh,
CpaBHHBATh, HAXOJIWTh 3aKOHOMEPHOCTH, TPEOYET KPUTHYHOCTH MBIILICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBATh CBOM JACWCTBHUS U BBIBOILI, (GOpMyIHpoOBaTh yTBepxkacHusi. OCBOocHHE Kypca anredpsl oGecrieunBacT
pa3BUTHE JOTHYECKOTO MBIIIJICHUSI OOYJarOIIUXCs: OHH HCIOIB3YIOT ACAYKTHBHBIC W WHIYKTHUBHBIC PACCYKICHHS,
0000IIIeHe W KOHKPETH3aIlnio, abcTparupoBanue W aHaioruio. OOydeHne anrebpe mpeamosaraeT 3HAYWUTEITbHBIN
00BEM CaMOCTOSTEIBHON JIESITEIIFHOCTH O0YYAIOIIHUXCsI, TTO3TOMY CaMOCTOSITEIILHOE PEIICHHEe 3a/1ad €CTECTBEHHBIM
006pa3oM SIBIISIETCST peannu3arueii 1esITeTbHOCTHOTO MMPUHITHITA OO0YUYCHUS.

B crpykrype TmiporpamMMbl ydeOHOTO Kypca «Anrebpa» OCHOBHOW IIKOJBI OCHOBHOE MECTO 3aHUMAlOT

COJlepKaTelIbHO-METOTHYCCKUE TUHUHN: «UHCIa W BBIYHUCICHHUS»; «ANTeOpandecKrue BBIPAKCHUSI;
«YpaBHEHHST U HepaBeHCTBa»; « DyHKum». Kaxxmas U3 3THX COepKaTeTbHO-METOIHYECKUX JTHHUN pPa3BHBACTCs Ha
MPOTSDKEHUH TPEX JIET M3YyUYEHHUs Kypca, €CTECTBEHHBIM 00pa3oM TMEperuieTasch W B3aMMOIEHCTBYSI C JPYTHMH €TO
IUHUSIMH. B X071e M3ydeHHus Kypca oO0ydJaroluMCsT TTPUXOJIUTCS JIOTHIECKH PacCy’ /1aTh, UCIIOIb30BaTh TEOPETHKO-
MHOYKECTBEHHBIN S3bIK. B CBSI3W ¢ 3THM IeIeco00pa3HO BKIIOYWUTH B MPOTPaAaMMy HEKOTOPBIE OCHOBBI JIOTHKH,
MPOHU3BIBAIOIIINE BCE OCHOBHBIC pa3/elibl MaTeMaTUYECKOTO O0O0pa30BaHHUsI U CIOCOOCTBYIOIIHME OBJIAJACHHUIO
00y4YaronUMHUCsT OCHOB YHHUBEPCAJIILHOTO MAaTEMaTUYECKOTO si3blka. TakuMm o0pa3oM, MOXKHO YyTBEpPKJIaThb, YTO
COJICP)KATEIILHOW M CTPYKTYPHOH OCOOEHHOCTBIO Kypca



«AnreOpa» SIBIISIETCSI €r0 MHTSTPUPOBAHHBIN XapakTep.

Conepxxanue JHHUM «YHCiIa W BBIYUCICHUS» CIY>XUT OCHOBOM JUIs NaJbHEHIIErOo HW3YyYCHUsS MaTeMaTHKH,
CIIOCOOCTBYET PA3BUTHIO y OOYYAIOUIUXCS JIOTHYECKOTO MBIINUICHUS, (OPMUPOBAHUIO YMEHHUS MOJIb30BaThCs
alrTOpUTMaMH, a TakKXe NPHOOPETCHUIO MNPAKTHYECKHX HABBIKOB, HEOOXOIUMBIX I MOBCEIHEBHOW >KU3HH.
PazBuTHEe MOHSTHS O YHCIC B OCHOBHOW IIKOJE CBSI3aHO C PAallMOHAIBHBIMH W UPPAIMOHAIBLHBIMUA YHCIIAMHU,
(bopmMupoBaHHEM MPEACTABICHUN OJICHCTBUTEILHOM YHCIIC. 3aBEpPIICHUE OCBOCHUSI YHCIOBOW JTUHUH OTHECEHO K
cTrapuieMy 3BeHYy 00I1ero oopa3oBaHUsI.

Conaeprkanue JByX aareOpandyecKux JUHUH — «ANreOpandeckrue BBIPAKCHUS» U «YPaBHCHHUS W HEPaBCHCTBAy
CIocoOCTBYeT (POPMHUPOBAHUIO Yy OOYYaIOIIMXCA MaTEeMaTHYECKOTO ammnapaTra, HEOOXOAUMOTO IJIsl peIIeHHs 3alayd
MaTeMaTUKH, CMEXKHBIX TIPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3371a4. B OCHOBHOM 1IKOJIe Y4eOHBI MaTepuall
IPYIITUPYETCs] BOKPYT PAIlMOHAIBHBIX BhIpaKEeHHUN. AnreOpa JeMOHCTPUPYET 3HAYCHUE MATEMaTHUKH KakK si3bIKa
UL TOCTPOCHHSI MaTEMaTHYECKHX MOJeJIeH, ONHMCaHWs HPOLIECCOB U SABICHUM peanbHOro mupa. B 3agaun
oOyueHus anrebpe BXOISIT TaK)Ke NaJbHEHIIee pa3BUTHE aJTOPUTMHUYECKOIO MBIIUICHUSA, HE0OXOAUMOro, B
YaCTHOCTH, i1 OCBOCHHUS Kypca HWH(GOPMATHKH, W OBJAJCHHE HAaBBIKAMH JIEIYKTHUBHBIX PpacCy>KICHHH.
IIpeoOpazoBanre CUMBOJIBHBIX (POPM BHOCHT CBOUW crienu@pHUUEcCKUi BKJIaJI B pa3BUTHE BOOOpPaKCHHSI,
CIIOCOOHOCTEH K MAaTEeMaTHYECKOMY TBOPYECTBY.

Coxneprkanue (yHKIHOHAJIBbHO-Ipag)MIeCcKOl JIMHUN HAlleJICHO Ha ITOJIydeHHE IIKOJIbHHUKAMHU 3HaHUH O (yHKIHSIX
KaK Ba)KHEUIIeH MaTeMaTUYeCKOW MOJEIH JJIs OIMMCAHUS U HCCIIEJIOBAHHS Pa3HOOOPA3HBIX MPOIIECCOB U SIBICHUU B
npupoje u obmecrBe. M3ydeHue 3Toro marepruana ciocoOCTBYET Pa3BUTHIO y OOyYarOIINXCsl YMEHHS UCIOIB30BaTh
pasiHYHbBIe BBIPA3UTENILHBIE CPEIACTBA SI3bIKA MAaTEMaTHKH — CJIOBECHBIE, CUMBOJIMYECKHE, TpadHUUYeCcKre, BHOCHUT
BKJIaJ B GOPMHUPOBAHHUE NPEIACTABICHHUI O POJIH MaTEMAaTUKH B Pa3BUTUN LUBWIH3ALUH U KyJIbTYPHI.

MECTO VYEBHOI'O KYPCA B YUEBHOM IIJIAHE

CornmacHo y4eOHOMY IuiaHy B 7/—9 kiaccax wu3ydaercst y4eOHbIH Kypc «AJrebpa», KOTOPBIM BKIIOYACT
CIeAyIoIIe OCHOBHBIE pa3Jelibl coAaeprkaHus: «YUucima u BBIUUCICHUS, «ANTeOpanvdecKne BBIPAKESHUS,
«YpaBHEHHUSI U HEPABEHCTBA», «DYHKITUID).

YueOHbIN TutaH Ha M3ydeHHe anreOpnsl B 7—9 Kitaccax OTBOJWTHE MeHee 3 y4eOHBIX 4acOB B HEJEIIO B TCUCHHE



Ka)XJ0T0 rojga oOydeHus], BCETo 3a TpU roaa oOydeHusi — He MeHee 306 yueOHBIX 4acoB.

COAEPXXAHUE YYEBHOI'O KYPCA (110 'OJIAM OBYYEHUM )

7 xiacc

Yucna u évluucienus
PannonanbHble ynclia

JIlpoOu OOBIKHOBEHHBIC H JECSITHYHBIC, MEepexon OT oaHOW ¢GopMbl 3amucu Apodeit k npyroit. I[loustue
paluMoHaIbHOTO YHCHa, 3alMCh, CPABHEHHE, YIIOPSIOYMBAHNE PAIIMOHAIBHBIX YHCeNl. ApHUpMEeTHUYECKUE JIEUCTBUS C
pauroHanbHBIMK YHCIaMHu. PellieHue 3a/1a4 U3 peajbHON MPAaKTUKWA Ha 4acTH, Ha JAPOOH.

CrerieHb C HaTypalibHBIM IIOKa3aTelieM: OIIpeiesieHHe, MpeoOpa3oBaHUe BHIPAKEHHH Ha OCHOBE OIIpEICSICHUS,
3anuchk OoJbIIMX yucel. [IponeHThl, 3anuch NPOLIEHTOB B BUJE JIpOOU U APOOU B BHJE NPOLIEHTOB. TpH OCHOBHBIC
3a7Ja4yd Ha IIPOILICHTHI, PEIIeHHUE 3adad U3
pearpHON NPaKTHUKHU.

IIpumeneHne MpuU3HaAKOB IETUMOCTH, PA3JIOKEHUE Ha MHOXXUTEIN HAaTypPaJIbHBIX YHUCEII.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCJI€ IIPsIMasi 1 oOpaTHasi IIPONOPIIMOHAIIBHOCTH.

Anzebpauueckue eviparcenus

IlepemeHHBIe, YHCIOBOE 3HAYCHUE BBIpAXKCHUS C nNepeMeHHOW. JlomycTumble 3HadeHHs] II€PEMEHHBIX.
IIpencrapieHne 3aBUCUMOCTHMEXIY BEIIMYWHAMH B BHAE (opMyJisl. Beraucinenus no ¢opmyinam. [IpeoOpa3zoBanue
OyKBEHHBIX BBIP@KEHHH, TOXKASCTBEHHO paBHBIC BEIPaKEHHUS, IpaBUjla NpeoOpa3oBaHUsI CyMM M MPOHU3BEICHHH, Npa-
BHJIa PACKPBITUSI CKOOOK M IPUBEACHUS ITOJOOHBIX ClIaracMbIX.

CBo#iCTBa CTEIICHNU C HATYpaJbHBIM MOKa3aTeIeM.

OnxHouneHsl 1 MHOTOWIEHBI. CTenieHb MHOTOWIeHa. CJI0)KeHHE, BRIYUTAHHE, YMHOKEHHE MHOTOWICHOB. DOPMYIIBI
COKpAII€HHOTO YMHOKEHUsSI: KBaJpaT CyMMBlI M KBajapaT pazHOcTH. Popmyiia pa3HOCTH KBaJpaToB. Pazioxenne
MHOTOWICHOB Ha MHOXHTEJIH.

Ypaeunenusn



YpaBHeHUE, KOPEHBb YpaBHEHHUS, IIpaBuUiIa IIpeoOpa3oBaHusl ypaBHEHUs, PABHOCHJILHOCTh YPaBHEHHU.
JIunelilHoe ypaBHEHHE C OJHOM MEPEMEHHOH, YHCIO KOPHEH IJMHEHHOro YpaBHEHHUs, pPEILICHHE JMHEWHBIX
ypaBHeHuii. CocTaBiieHHe ypaBHEHHUN 110 YCJIOBHUIO 33J1a4y. Penenne TeKCTOBBIX 3aj1a4 C MOMOIIBIO ypaBHEHUIA.
JluHeliHOe ypaBHEHHE C JAByMsl NMEepeMEHHBIMH M ero rpapuk. Cucrema JIBYX JIMHEWHBIX YpPaBHEHHU C JBYMs
nepeMeHHbIMU. PellieHne cucTeM ypaBHEHHH CIIOCOOOM IIOJCTAaHOBKH. lIpuUMepBl pelieHus TEeKCTOBBIX 3a7ad C
IMOMOIIILIO CUCTEM YpaBHEHHH.
Koopaunatet u rpaduku. dyHKimm
Koopaunara touku Ha npsiMmoil. UncinoBble MPOMEXYTKH. PaccTosiHme MeXay ABYMSI TOYKAMH KOOPJIMHATHOU
OPsSIMOM.
[MpsimoyronbHasi cucreMa koopauHat, ocu OX u Oy. AGciycca MopIMHATa TOYKH Ha KOOPAWHATHOM TIJIOCKOCTH.
[Tpumeps! rpadukoB,3aganubix popmynamu. Urenue rpadukoB peanbHbIX 3aBucuMmocteii. [lousitne dpynkuuu. ['paduk
dbyukuuu. CoiictBa pyHkuuii. JInneii-
Hast pyHKUUs, e€ rpaduk. ['paduk pynkuun y = |x|. [paduyeckoe peuieHne JINHEHHBIX YPABHEHUH U CUCTEM JIMHEHHBIX
YpaBHEHUH.

8 kmacc

Yucna u évluucienus

KBagparubeiii kopeHb w©3 4ucia. [loHsTHEe 00 wWppanuoHaJILHOM 4Yucie. JlecsiTuuHble TPHUOIMIKESHUS
UppanuoHabHbIX uncesn. CBoicTBa apu(METHISCKUX KBAaJAPATHBIX KOPHEH U UX MIPUMEHEHHE K MTPeoOpa3OBaHUIO
YU CJIOBBIX BBIPAYKEHUN M BBIYUCIICHUSIM. e ICTBUTEIIbHBIE UHCHA.

CreneHb ¢ 1eabIM IToKa3aTesieM U e€ cBoiicTBa. CTaHgapTHAS 3aIlMCh YHCIA.

Anzebpauueckue @vipary;cenus

KBanparHbiil TpEXUJieH; pa3loKEHUE KBAAPATHOTO TPEXUIEHA HA MHOXKUTEIIHU.

AnreOpamyeckass npoOs. OCHOBHOE CBOWCTBO anrebpamdeckoil npoOu. CrokeHue, BBIUYUTAHUE, YMHOXXCHHE,
JlesieHue anredopandeckux ApoOeil. PanmoHanbHbIE BBIpOXKEHUSI M WX IpeoOpa3oBaHUE.

Ypaguenua u nepagencmea
KBanparnoe ypaBHeHme, ¢dopmyiia KOpHEH KBajapaTHOTO ypaBHeHHs. Teopema Bwuera. Pemienme ypaBHEHHH,



CBOJISIIIIUXCST K TUHESHHBIM U KBaJIpaTHBIM. [IpocTeiinmme npoOHO-painoHaIbHBIC yPaBHCHUS.

I'padpuueckass wHTEpHOpeTaIUss ypPaBHCHUH C ABYMs IIEPEMCHHBIMU M CHUCTEM JHWHCHHBIX YpPaBHEHUUN C JIBYyMs
nepeMeHHBIMHU. [IpuMepsl pellieHUsT CUCTEM HEJIMHEWHBIX YPaBHCHUU C ABYMsI MEPEMCHHBIMH.

PemreHue TEKCTOBBIX 3aJad ajJreOpamdecKUM CIOCOOOM.

YucioBble HEpaBEHCTBA M HX CBOWcTBa. HepaBeHCTBO ¢ OJHOUW NepeMEHHOW. PaBHOCHIBHOCTH HEPaBCHCTB.
JIuHeitHbIe HEpaBEHCTBA C OJHOM TepeMeHHON. CHUCTEeMBbI JIMHEMHBIX HEPABEHCTB C OJHOW MEepEMEHHOM.

Dynkyuu

IMonusaTue pyukimu. O0acTh ONPEACIICHUS U MHOXKECTBO 3HaUeHUHN PyHKIUU. CrocoObl 3amanus (PyHKITHIA.

I'padux pynknun. Urenue cBoiicTB ¢yHkuuu mo e€ rpaduky. [Ipumeps rpadpukoB (QyHKIUI, OTparkaromux
peanbHBIE TTPOIECCHI.

OyYHKIIIH, OMUCHIBAIOIINE IPIMYIO 1 O0PATHYIO MPONOPILHOHAIbHBIC
3aBUCUMOCTH, UX TpaduKH.
®yukimn Yy = X2, Yy =x3,y =X, y=|x.

I'paduueckoe pelieHre ypaBHEHUH U CUCTEM YPaBHEHHUH.

9 xitace

Yucna u evluucienus
JlericTBUTEIbHBIC YHCTIA

PanmonansHBIE YHcClIa, UppAMOHAIbHBIC YHCIA, KOHCYHBIE M OCECKOHEYHBIE NECATUYHBIC IpoOH. MHOXKECTBO
JICUCTBUTEIIFHBIX YHCEI; NCHCTBUTEIbHBIC YHCIIa KaK OECKOHEYHBIE NECATHYHBIC NpoOu. B3anmmMHO omHO3HAUHOE
COOTBETCTBUE MEXKIy MHOKECTBOM JICHCTBUTEIIFHBIX YHCEN W KOOPAWHATHOU TPSIMOHU.

CpaBHEHHE NCHCTBUTEIBHBIX YHUCEN, apU(PMETHUCCKUE NEUCTBUIC NCHCTBUTCIBHBIMHU YHUCIAMU.
W3mepenns, TPpHOTIKEHNS, OCHKH

Pa3mepsl 00BEKTOB OKPYKAFOMIETO MUPA, JITUTSIHFHOCTD MPOIIECCOB B OKPYIKAIOIIEM MUpE.



HpI/I6J'II/I)KéHHOC 3HA4YCHUEC BCINMYHMHBI, TOYHOCTH HpI/I6.]'II/I)KeHI/I$I. OprrJICHI/IC qHUCCII. HpI/IKI/II[Ka Hn OIICHKa
pe3yJibTaTOB BBIYHUCIICHUH.

Ypaguenua u nepagencmea
VpaBHEeHUs ¢ OAHOH IEpeMEHHOI

JInnelinoe ypaBHeHue. Perienue ypaBHeHUH, CBOASAIINXCS K JIMHEHHBIM.

KBanparnoe ypaBHeHue. PenieHue ypaBHEHUN, CBOJSIIUXCS K KBaJApaTHBIM. bBuKBajapaTHoe ypaBHEHHE.
IIpumeps! pelieHus: ypaBHEHUN TpeThel U UeTBEPTOM cTeneHel pa3ioKeHeM Ha MHOKHUTEI .

Pemenue npoOHO-pallMOHAIIBHBIX YpaBHEHUI. PellleHne TeKCTOBBIX 3a4a4 allreOpandecKuM METOIOM.
Cuctemsl ypaBHEHUI

VpaBHeHHEe C JAByMsl INEpeMEHHBIMH U ero rpaduk. PenieHwe cucrem ABYyX JIMHEHHBIX ypaBHEHUH C JIByMs
IepeMEeHHbIMU. PelieHue cucreM ABYX ypaBHEHHUM, OJHO M3 KOTOPBIX JIMHEMHOE, a ApYyroe — BTOPOM CTEIEHHU.
I'padpuueckas mHTEpHIpPETALUSA CUCTEMbl YPAaBHEHUM C ABYMsS INEPEMEHHBIMHU.

Pemienne TEKCTOBBIX 3amad alreOpamvdecKUM CIIOCOOOM.

Hepasencraa

YHuciioBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemienne nuHENWHBIX HEPABEHCTB C OJHOM NepeMeHHOW. PemeHue cucrteM JIHMHEHMHBIX HEPABEHCTB C OJIHOU
nepeMeHHo#l. KBanpaTHele HepaBeHCTBa. | padudeckast HHTEpOpeTalus HEPaBEeHCTB H CHCTEMHEPAaBEHCTB C IBYMSI
IEPEMEHHBIMH.

Dynurkyuu
KBanpartugnas pyskims, e€ rpaduk u cBoiictBa. [Tlapabona, KOOpIMHATH BEPIIUHBI MapabOIIbl, OCh CHMMETPUH
mapaboITkI.

I'padpuxu GyHKIIHII:
y =kx, y = kx + b, y:%,y =x3,y =X , yY=|x| n ux cpoiicrsa.

Yucnoevle nocnedosamenbHocmu



OnpeﬂeneHHe U CIOCOOBI 33IaHKs YHCIIOBBIX MOCIEI0BATENBHOCTEH

IMoHsATHE YUCIOBOM MOCIENOBATEILHOCTH. 3aJjaHUE MOCJIC0BATEIILHOCTA PEKyPPESHTHON Gopmynoit u Gopmyroi
N-TO 4cHA.

Apudmernyeckas ¥ TeOMETpHYECKast IPOTPECCUn

Apudmernueckass U reomerpuyeckas rnporpeccuu. DopmMyiibl N-To 4YieHa apu(PMETHYSCKOW U IeOMETPUYECKOU
Mporpeccuii, CyMMbI MEPBBIX N YJIEHOB.

N3o00pakeHre 4jeHOB apU(PMETHYESCKONW U TeOMETPHUYECKON MPOTrpecCuil TOYKaMH Ha KOOPJWHATHOW MIIOCKOCTH.
JIuHeHBIN U SKCTIOHEHIIHANIBHBIN pocT. CI0XKHBIE MPOIEHTHI.

IIJTAHUPYEMBIE ITPEJJMETHBIE PE3YJIbTATBI OCBOEHHUS ITIPUMEPHOVPABOYEM ITPOI'PAMMBI KYPCA (10
I'OJAM OBYYEHUMA)

OcBoeHue y4yeOHOTO Kypca «AureOpa» Ha YpPOBHE OCHOBHOIro o0Iero oOpa3zoBaHHs JOJDKHO obOecrnedyuBaTh
JOCTHIKECHHUE CIEIYOIUXIIPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:

7 xitacc

Yucna u evluucienus

—  BrpmonHATh, coyeTass yCTHbIE M IHUCBMEHHBIE NPUEMBI, apu(METHYECKHE NACHCTBHSA C pPallHOHAIBHBIMHU
9UCIaMHU.

—  HaxoauTp 3Ha4YeHHs YHCIIOBBIX BBIPQKCHUH; NPUMEHSITH Pa3HOOOpa3HbIE CHOCOOBI U NMPHUEMBI BBIYHCICHHUS
3Ha4YCHUI JPOOHBIX BEIPKSHUM, COJIep KalIuX OOBIKHOBEHHBIC U JIECATUYHBIC IPOOU.

—  Ilepexoaute oT opHO#l (OpMBI 3amucH YHCENn K Apyrod (IpeoOpa3oBBIBAThH JIECATUYHYIO OpOOb B
OOBIKHOBEHHY0, OOBIKHOBEHHYIOB JSCATHYHYIO, B YACTHOCTH B OECKOHEUHYIO IECITUIHYIO IPOOBb).

—  CpaBHHBaTh ¥ yHOPSA0YHMBATH pallMOHAJIBHBIC YHCIIA.

—  OkpyrsaTh 49ucia.

— Breimoausars OPUKHUIAKY U OOCHKY pe3yJibTaTta BBI‘II/ICJIGHPlﬁ, OLECHKY 3HAYCHHIN YHCIIOBBIX BI:Ipa)KCHHﬁ.



BreimoausaTe ﬂeﬁCTBHH CO CTCIICHAMM C HATYpaJIbHBIMHU IMOKAa3aTCJIIAIMUA.

— HpI/IMeHﬂTL IIPU3HAKU ACJINMOCTHU, PA3JIOKCHUEC HAa MHOXKUTCIINHATYPAJIbHbBIX YHUCCII.

— Pentarn IIPAKTHUKO-OPUCHTUPOBAHHBIC 3aJadH, CBA3AHHBLIC C OTHOIICHHUEM BCJIIWYHH, IMMPOMNOPHHUOHAIBHOCTBIO
BCJIIMYUH, MPOUNCHTAMH; UHTCPIIPECTHUPOBATH PE3YyJabTaTbl PCHICHHUS 3adad C y‘IéTOM OFpaHH‘IeHHf/‘I, CBA3aHHBIX CO
CBOMCTBaAMH paccMaTpuBacMbIX 00BEKTOB.

Anzebpauueckue evlpasriceHus

—  Hcnonp3oBarh anreOpanvecKyto TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHATH €€ B IIPOIIECCEe OCBOCHUS Y4eOHOTO
Marepuasnia.

— HaXO}II/ITB 3HA4YCHUSA 6yKBCHHBIX Bb]pa)KeHI/Iﬁ IpUu 3aJaHHBIX 3HAYCHUAX MMCPEMECHHDBIX.

— BreinmoassTs npeo6pasoBaH1/1$[ OejJaoro BbIPpaXXCHHUA B MHOTI'OYJICH TIPHUBCACHHUEM HO)IO6HI)IX cJiaracmabix,
pacKpbITHEM CKOOOK.

—  DBbIIOJHATE YMHOXKEHHE OJHOYICHA HAa MHOTOYWIEH W MHOTO4WIEHa Ha MHOTOYICH, NPUMEHSTh (POpMYyIbl
KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.

—  OcyuIecTBIsATh Pa3IoKEHHE MHOTOYICHOB HAa MHOMHUTEIH C IOMOIIBI0O BBIHECEHHUsI 32 CKOOKH 0O0IIero
MHOXUTEJISI, TPYHITUPOBKHU ClaraeMbIX, IPUMEHEHHsT (DOPMYJI COKPAIIEHHOTO YMHOXKEHUSI.

—  Ilpumensate mnpeoOpa3oBaHWs MHOTOWICHOB ISl PELISHUS Pa3IWYHBIX 3a7ad W3 MaTeMaTHKH, CMEXHBIX
OpeaMETOB, U3 PeaJbHOU MPaKTUKH.

— Hcnonb30BaTh CBOWCTBA CTEIIEHEH ¢ HATYpaIbHBIMHU MMOKA3aTEISIMUA U1l IPEOOpPa30BaHUsT BhIPAXKCHUN.

Ypasnenua u nepasencmea

—  Pemarp guHENHbIE ypaBHEHUSI C OJHOU NEPEMEHHOM, IPUMEHSIA INpaBUiia Nepexosia OT UCXOAHOTO YpaBHEHUS
K paBHOCUJIBHOMY eMy. [IpoBepsITh, SIBISICTCS JIU YHUCIIO KOPHEM ypaBHECHUS.

—  IIpummensaTe rpadpudeckre METOABI TIPU PEIICHUH JIMHSHHBIX YPABHECHUHN U UX CUCTEM.

—  Tlonbupats ipuMepsl map 9UCe, SIBISIONIUXCS PeIICHUEM THHEWHOTO YPAaBHEHUS C IBYMsI IE€PEMEHHBIMH.

—  CrpouTh B KOOPJAWHATHOW IUIOCKOCTH TpadUK JTHHEHHOTO YpaBHCHHUSA C ABYMS NEPEMEHHBIMH; ITOIB3YSICh
rpa KoM, IPAUBOIUTE IPUMEPHI PEIICHUS YPaBHCHUS.

—  Pemars cuctemsl IByX JHHEHHBIX YpaBHCHUH C IBYMs IIEPEMEHHBIMHU, B TOM YHCJIE TpadUISCKHU.



— CocTaBnusiTh U peuirarb JIHHEHHOEe YPaBHCHHUC UJIHU CUCTEMY JIUHEHHBIX ypaBHeHI/Iﬁ 10 yCJIOBHUIO 3a4a4Uu,
HUHTCPHIPETUPOBATH B COOTBECTCTBHUU C KOHTCKCTOM 3aJlavdu HOJ'Iy‘lCHHLIﬁ pe3ysibTar.

Koopounamul u zpagpuxu. @ynxyuu

— I/I3o6pa>1<aTL Ha KOOp)IPIHaTHOﬁ HpﬂMOﬁ TOYKHU, COOTBCTCTBYIONIHUEC 3aJJaHHBIM KOOpAWHATaM, Jy4Hu, OTPE3KU,
HUHTCPBAJbI; 3allMChIBATH YHUCJTOBBLIC TPOMEIKYTKHU HaA aJ'Il"e6paI/I'-IeCKOM SA3BIKE.

— Ormeuarh B KOOPJAMHATHOW IUIOCKOCTH TOYKH MO 3aJaHHBIM KOOPJHHATaM; CTPOUTHh TpaUKH JTHHEHHBIX
dyukuumii. Ctpouts rpaduk GyHKIUA Y = | X |.

—  OmnuceiBaTh € NOMOUIBIO (YHKIHUNW HM3BECTHBIC 3aBUCHUMOCTH MEXKJY BEJIMYWHAMH: CKOPOCTb, Bpems,
paccTosiHue; IeHa, KOJTUYECTBO, CTOMMOCTB; IMMPOU3BOJUTEIBHOCTD, BpeMsi, 00bEM pabOTHI.

—  Haxoaurtp 3HaueHue GyHKIHUHU 10 3HAYCHHIO €€ apryMeHTa.

—  Ilonumarp rpadudeckuii cnocod MPeacTaBiICHUsT U aHATN3a WH()OPMALIMH; H3BJICKATH U HHTEPIPETUPOBATH
nHdopMaLnio U3 rpaMKOB pealbHBIX MPOIECCOB U 3aBUCUMOCTEH.

8 ximacc
‘Iucna U ébluUC/iCHUA

—  Hcnonp3oBaTh HadajdbHbIE MPEACTABICHUSI O MHOYKECTBE JNE€HCTBUTEIbHBIX UHMCEN I CPABHEHUS, OKPYTJICHUS
¥ BBIYHUCIICHHUH; N300paXkaTh AJCHCTBUTEIbHBIC YHCIIa TOYKAMH HA KOOPAWHATHOU MPSIMOH.

—  IlpumensTs nmoHsATHE apru(PMETHYECKOTO KBaJApPAaTHOT'O KOPHS; HAXOIHTh KBaApaTHbIE KOPHH, UCHOJIB3Ys NpPHU
HEOOXOOMMOCTH KJIBKYJISITOP; BBINOJHITH MPeoOpa30oBaHUSA BBIPAKEHHUN, COIAEpXKAIIUX KBaJApaTHbIE KOPHHU,
HUCIIONb3Ysl CBOMCTBA KOPHEN.

—  Hcnonb30BaTh 3amucu OOJIBIINX U MaJIbIX YHCEIl C MTOMOIIBIO AECATUYHBIX JpoOeit n creneneit uncna 10.
Anzebpauueckue evipasicenus

— HpI/IMeHSITI: IIOHATHUEC CTCIICHH C ICJIBIM ITOKA3aTCJICM, BBIIIOJIHATH npeo6pa30BaHI/m BBIpa)KeHHﬁ, coACpiKalnux
CTCIICHH C I CJIBIM ITOKa3aTCJICM.



— BreimoausaTs TOXICCTBCHHBIC npeo6pa3OBaHH$[ panroOHAJIbHbBIX BI:Ipa)KeHI/Iﬁ Ha OCHOBC IIpaBUJI Hef/'ICTBI/If/'I Haxg
MHOT'OYJICHaAMH U aJ'IFC6paI/I‘-ICCKI/IMI/I HpOGHMI/I.

— PaCKJIa)II)IBaTI) KBaHpaTHBIﬁ TpéX‘-IJ'IeH Ha MHOXHUTCIIN.

— HpI/IMeHHTB npeo6pa30BaHI/I$[ BLIpa)KeHI/Iﬁ I peIICHUA pas3IMYHbIX 3aJa4 HU3 MAaTeMaTHuKH, CMEKHBIX
npeamMeToB, U3 peaJIBHOﬁ IpaKTUKH.

Ypaeuemm u nepaeencmea

—_— Penrarn J'IPIHCﬁHLIe, KBaApaTHBIC YPABHCHUS U pallMOHAJIBHBIC YPAaBHCHUS, CBOAAIINECA K HUM, CUCTEMbI
ABYX ypaBHCHI/Iﬁ C ABYMs IIEPEMEHHBIMHU.

—  IIpoBoauTe mpocTelIIne UCCIEJOBAaHNUsI YPABHEHUIN U CUCTEM YPAaBHEHUM, B TOM YUCJIE C IPUMEHEHHUEM
rpaduUecKux IMpeacTaBiIeHUN (yCTaHaBINBaTh, UMEET JIM yPaBHEHHUE HJIM CUCTEeMaypaBHEHHUI PEIICHUs, €CITH
UMEET, TO CKOJIbKO, U Tp.).

—  IlepexonuTh OT clIOBECHOW (POPMYJIMPOBKH 3aJauM K €€ aireOpanyveckoil MOJEIH C MOMOIIbI0 COCTaBJICHUS
YpaBHEHHUsI WM CHUCTEMbl YPaBHEHUH, HHTEPIPETHUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJla4Md MOJTYUYECHHBIN
pe3yabTar.

—  IlpumeHsaTh cBOMCTBAa YHCIOBBIX HEPABEHCTB Ui CPaBHEHMs, OLICHKM; pellaTh JIMHEHHbIE HEpaBEHCTBa C
OJHOM NIepeMEHHOM U UX CHCTEMBI; 1aBaTh I'paUyecKyio WIITIOCTPALIMI0O MHOXKECTBa PEIICHH HEepaBEeHCTBa, CUCTEMBI
HEPaBEHCTB.

Dynurkyuu

—  IloHumaTts M HCTIONB30BaTh (QPYHKIIMOHAIBHBIC MOHSITHUS U S3BIK (TEPMHUHBI, CHMBOJINYECKHE OOO3HAUCHHUS);
OIpPEEIIsITh 3HaUeHUEe (PYHKIINN 110 3HAYECHHUIO apryMEHTa; ONpPEeAeIsIiTh CBOMCTBa (pyHKOHMHU 110 €€ rpaduky.

— CtpouTtsh Tpad UK dJIEMEHTAPHBIX (QYHKIIHNA BHIA
k

y =3 ; OITMCBIBAaTHh CBOMCTBA YHCIIOBOUM (hyHKIIUH 1O €€ rpaduKy.

Yy =x2,\y=x3y=Vx,y=|x

9 xitace



Yucna u evtuucnenus
— CpaBHI/IBaTB U ynopsaaodnBaThb pallMOHAJIBHBIC U UPpPpAallUOHAJIbHBIC YHCJIA.

— BreinoausaTe apI/I(I)MeTI/I‘IeCKI/Ie I[eflCTBHFI C panvMOHAJbHBIMHW YHUCIIaMH, COYC€Tad YCTHBIC HW IIHCbBMCHHBIC
HpI/IéMI)I, BBITIOJIHATH BBIYUCIICHUS C UPppAallMOHAJIbHBIMHU YUCIIaMH.

—  HaxoauTe 3HaueHHUs CTENEHEM C I[eJbIMH IIOKa3aTeIsIMH M KOpPHEH; BBIYUCISITH 3HAUYEHHUS YHCIOBBIX
BBIPAXKEHUI.

—  OKkpyrasaTe JOeHCTBUTEIbHBIE YHCJA, BBINOJHATH NPUKUAKY pe3yJbTaTa BBIYHUCIEHUM, OIEHKY YHCIOBBIX
BBIPAKEHUI.
Ypaguenua u nepagencmea

—  Pemate snuHeHHBIE W KBaJpaTHbIC YPaBHEHUS, YPaBHEHMS, CBOISIIMECS K HHUM, IpocTedmmue apoOHO-
pauvoHalbHbIC YPaBHEHUSI.

—  Pemats cucTemsbl JByX JJMHEWHBIX YPABHEHUN C ABYMs IIEPEMEHHBIMU U CUCTEMBI IBYX yPaBHEHHUH, B KOTOPBIX
OJIHO ypaBHEHHE HE SIBIISICTCS JTUHEHHBIM.

— Pemiate TekcTOBBIE 3aJadyu aJreOpandecKUM CHOCOOOM C IOMOIIBIO COCTABJICHHS YPaBHEHHS WM CHUCTEMBI
JIByX YpaBHEHUH C JByMsI IEPEMEHHBIMU.

—  IIpoBoauTh NpPOCTEUILINE HCCIEAOBAHUS YPAaBHEHUII U CUCTEM YypPaBHEHHI, B TOM YHCJIE C NPUMEHEHHUEM
rpaduUecKux IMpeAcTaBIeHUH (YCTaHABIMBATh, UMEET JIM YPaBHEHHE WJIM CUCTEMa YpaBHEHHUH pELICHHs, €CIH UMEeT,
TO CKOJIBKO, ¥ TP.).

—  Pemarts nuHeliHbIE HEpaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA; M300pakaTh PEIICHHE HEPABEHCTB Ha YHCIOBOH
MIPSIMOM, 3aITUCHIBATh PEIICHNUE C TIOMOIIBIO CHMBOJIOB.

— Penrats cumcTeMbl ITHHEHHBIX HEPABCHCTB, CHCTEMBI HEPABCHCTB, BKIIIOYAIOIIHNEC KBaAPATHOEC HEPABCHCTBO,
I/I306pa)KaTB pemIeHnue CUCTEMBI HCPABCHCTB Ha YHCIIOBOU HpﬂMOfI, 3amnuchIBaTh p€IMI€HUE C TIOMOIIBIO CUMBOJIOB.

— Hcmonp3oBaTh HEpaBCHCTBA NpPHU PCHICHWUHU PA3JIMYIHBIX 3a1ad4.



Dynkyuu

—  Pacmo3naBarh (QyHKIHMN H3YyYEHHBIX BHAOB. IloKa3bIBaTh CXEMaTHYECKU PaCIOJIOKEHUE Ha KOOPIAWHATHOM
TUIOCKOCTH Tpad)uKOB






TEMATHUYECKOE TINTAHUPOBAHME YYEBHOI'O KYPCA (IIO TOAAM OBYYEHUS)

7 xnacc (He menee 102 1)

HasBanmue pa3nena

(TemMbl) (4HCI0 YACOB)
Yucaa n
BbIYHUCJIEHHS.
PauuonanbHubie
qucjaa

(254

OcHoBHOe conepaxaHue

ITonsaTue palMOHaAJIBHOTO qucHa.
Apudmernyeckue aencTeus c
paluuoHaJIbHBIMU 4uCIIaMU.

CpaBHeHHe, yHopsiiourMBaHue

panoHaJIBHBIX YHCEIT.

CrerneHb ¢ HaTypaJabHBIM [1OKA3aTEIEM.
Penrennie OCHOBHBIX 3aZ1ay Ha ApoOH,
HPOLIEHTHI U3 PEATbHOM NPaKTHUKH.
Ilpu3Hakyu J€JIMMOCTH, Pa3I0XKEHUS
Ha MHOXXUTEJIN HaTypaldbHBIX UHCEIL.

Peanbnbie 3aBucumoctu. lpsamas n
oOpaTHasi IPOITOPLIHOHATIBHOCTH

OcHOBHbBIE BHU/bI IESITEJILHOCTH Oﬁy‘-lalOIIlHXCﬂ

CucreMaTU3upoBaThL W 000ramiaTh 3HAHUSA 00
OOBIKHOBEHHBIX M JCCITUYHBIX JIPOOSX.

CpaBHHuBATDH " YIOpsi0YUBATh apoou,
npeoOpa3oBbIBas npu HEOOXOAMMOCTH
IEeCSITUYHBIE npobu B OOBIKHOBEHHBIE,

OOBIKHOBCHHBIC B JICCATHYHBIC, B YaCTHOCTH B
OECKOHEYHYIO JSCSITHIHYIO JIPOOb.

IIpumeHsTH pa3zHooOpa3HbIe cIOCOOBLI M MPUEMBI
BBIYHC/ICHHS] 3HAYEHHII NPOOHBIX BbIPAaKeHMIA,
CoziepKaluX OOBIKHOBEHHBIC U JECSTUYHBIC
poOu:  3aMEHATh  INPU  HEOOXOAUMOCTH
JIECSATUYHYIO pobb OOBIKHOBEHHON U
OOBIKHOBEHHYIO  JICCATUYHOH,  IIPUBOJAUTH
BhIpakeHue Kk (opme, Hanbosee yaoOHOM Juist
BBIYMCIICHHUH, IpeoOpa3oBbIBaTh  JAPOOHBIC
BBIDKCHUSI Ha YMHOXXEHHE U  JIeJIeHHUe
JNECSATUYHBIX APOOSH K IeHCTBUSIM C IEJIBIMU
YUCIIAMMU.

IpuBoAuTH 4HMC/IOBbIe H OYKBEHHbIE IPUMEPDI
CTENIEHM €  HaTypaJbHBIM  IIOKa3aTelieM,
OOBSICHSISI 3HAYEHWUs] OCHOBAHUS CTEIEHU U

IoKasaTesisi CTeIEeHH, HaXOJUTh 3HA4YCHUS
creneneii Buga " (& — m000€ paluOHAIBHOE
YHUCIIO0, N — HATypPaJIbHOE YHCIIO).

IMToHuMAaTh CMBICT 3aTTMCH OOJIBIINX UHCEII C
ITIOMOIIBIO AECSITUHIHBIX IPoOeH U CTeNeHeH unciia
10, IpUMEHATHHUX B pPCabHBIX CUTYAIUsIX.



AJjiredpanveckue
BbIPaKeHUS

(27 )

BykBeHnHsble BBIPAYKCHMUSI.
Ilepemennsbie. JlomycTumMble 3HAYEHUS
nepeMeHHbIX. DPOPMYIIBI.
TIpeobOpazoBanue OyKBEHHBIX
BBID@KCHUM, pacKpbITHE CKOOOK H
MPHUBEJICHUE MOJIO0OHBIX CJIATaeMBbIX.

CBoiicTBa CTeNEHHU ¢ HATypaJbHBIM
HoKa3aTeJIeM.

MHuorounensl. Ciio’keHHue, BEIYUTaHHE,
YMHO>XEHHE MHOTOUJICHOB. DOpMyIbI
COKpAaIIEHHOIO0 YMHOKeHUs. Paznoxenue
MHOI'OYJICHOB HAa MHOKUTEJIHA

IIpuMeHATH HPU3HAKH JIEIIMMOCTH,
pa3ioKEeHHUsT Ha MHOXHUTEIIM HaTypajbHbBIX
YHCeIT.

Pemiath  3ajayMm  Ha  YacCTH, [POLCHTHI,
IIPONOPIINY, HAa HAXOXKJISHHE ApoOu (IpOoIeHTa)
OT BEJMYHHBI M BEJWYHHBI 10 e& npodu
(porieHTy), napobm  (IpoleHTa), KOTOPHIH
COCTaBJISIET ~ OJIHA  BEIIMYHMHA  OT  JIPYTOM.
TIpuBoOAUTH, Pa30MpPaTh, OLEHNBATH PA3IMYHBIC
pellICHUsI, 3aIMHUCH PEIICHU TEKCTOBBIX 3a/1a4.
Pacno3HaBaTh M OOBSCHATH, ONHPAsCh Ha
ONpeNICNICHHUsI, TMPSIMO  MPOMOPIIHOHAIIBHBIC U
06paTHO  MNPOMOPIHOHAIIBHBIC  3aBHCHUMOCTH
MEXIy BeJIMYHMHAMU; NPUBOJHTH MPUMEPHI dTHUX
3aBHCUMOCTEH M3 pealbHOr0 MHUpaA, U3 JOPYTHX
Y4eOHBIX MIPEAMETOB.

PemiaThb pakTHKO-OPHUEHTHPOBAHHBIC 3a/1a41 Ha
poOH, IPOLICHTHI, IPSIMYIO U OOPaTHYIO
[IPONOPLIOHAIIBHOCTH, IPOIIOPLIUN

OBjagerh ajareOpanvyecKkoll TEPMHUHOJIOTHEH U
CHUMBOJINKOW, NPHMeEHsATHL ¢e& B mpolecce
OCBOEHUS yueOHOro MaTepuasia.

Haxoautsb 3HAYEHUS OyKBEHHBIX
BBIPKCHUI MPHU 3aJaHHBIX 3HAYCHUSIX OYKB;
BBITOJIHSITH BBIYHUCIICHUS 110 (hOpPMyIam.

BbINOJHATH rnpeoOpa3oBaHust 1IEJI0TO
BBIDQXKCHHUSI B  MHOTOYICH IIPUBEJICHUEM
MOAOOHBIX CJIATAa€MBIX, PACKPBITHEM CKOOOK.

BBINOJIHATL YMHOXXCHHE  OJIHOWICHA Ha
MHOTOYWICH W MHOTOYJICHa Ha MHOT'OYJICH,
NpUMeHsTHL (QOpMyJIbI KBaapara CyMMBI H
KBaJapara pa3HOCTH.



YpaBHeHust u
HepaBeHCTBa

(20 )

Koopaunatbiu
rpauku.
®yuxuun (24 u)

ypaBHeHI/Ie, IIpaBuJia npeoGpaaoBaHHﬂ

YpaBHEHUSI, PaBHOCUJIBHOCTH
YpaBHEHUU.

Jluneitnoe ypaBHEHHUE c OJIHOM
IIEpEeMEHHOM,  pelIeHue  JHMHEHHBIX

ypaBHeHHMi. Pelienue 3amaduc 1moMouisro
YpaBHEHUH.

JluneitHoe ypaBHEHUE C IABYMsI
nepeMeHHbIMU U ero rpaduk.Cucrema
BYX JMHEUHBIX YPaBHEHUH C IBYMsI
nepemMeHHbIMU. Perienne cucrem
YpPaBHEHHI1 CITOCOOOM ITOJICTAHOBKH U
CIIOCOOOM CJIOKEHUS

Koopmuunara ToOYkM Ha  TIPSIMOMA.
YuciaoBble ONpoMexXyTKH. Paccrosinue
MEXIy ABYMsI TOUYKaMU KOOPIUHATHOU
IPSIMOU.

OcyumecTBJIsATh Pa3I0KEHUE MHOIOWICHOB Ha
MHOXXHTEIHM TyTEM BBIHECEHHUSI 3a CKOOKH
00IIero MHOXKHUTENSI, NPUMEHEHUsI (HOPMYIIBI
pa3sHOCTU KBaApaToB, (OPMYJ COKPAIIEHHOIO
YMHOYKEHUS.

IIpuMeHsiTL IIpPEeOOpa3OBaHME MHOTOYICHOB
U1 peuleHus pa3IMuYHBIX  3aja4d U3
MaTeMaTHUKHM, CMEXHBIX  IIPEeAMETOB, U3
peasbHOI MPaKTUKHU.

3HAKOMHUTBCS C l/lCTopl/Ieﬁ Pa3sBUTHA MAaTEMAaTHKU

Pemate sMHENHHOE ypaBHEHHME C  OIHOM
IIEPEMEHHOM, NPUMeHsIA NMPaBUHJIa TIepexona OT
HCXOJHOTO YpPaBHEHMs K PaBHOCUIBHOMY €My
6onee npocroro Buna. IpoBepsTs, ABIsETCS JIN
KOHKPETHOE YHCJIO KOPHEM ypaBHEHUSI.
IMoadupate npuMepsl ap 4yucedm,
SIBJISIFOILUXCSI PEIIEHUEM JIMHEHHOTO ypaBHEHUsI
¢ AByMst nepemeHHbIMU. CTPOUTH B
KOOPAWHATHOM MJIOCKOCTH rpadMK JIMHESHHOTO
YpaBHEHMsI C ABYMsl IEPEMEHHBIMU;
IOJIB3YSICh T'Pa(UKOM, HPUBOAUTH NPUMeEPbI
peleHusl ypaBHEHHUS.

Haxoaurps peunieHue CHUCTEMBI IBYX JHUHEHHBIX
YpaBHEHUH C IBYyMsI II€PEMEHHBIMU.

CocTaBJisITh U peliaTh YpaBHEHUE WU CUCTEMY
YpaBHEHUI 11O YCIOBHIO 3aJa4H,
WHTEPHPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 33aJ1a4d IOJIy4YeHHBIH pe3ysIbTaT

HN300pakaTh Ha KOOPAMHATHOH  IPSIMOU
TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpAuHAaTaM, JIy4d, OTPE3KH, HHTEpPBAJbL;
3aMMCHIBATh UX Ha alreOpandeckoM sI3BIKE



IloBTOpEHME M
0000meHune(6 4)

IIpsaMmoyrospHas cucreMa KOOpAMHAT
Ha IUIOCKOCTH. [Ipumeps! rpadukos,
3aJaHHbIX dopmyTamu. Yrenue
rpadMKOB peaJIbHBIX 3aBUCUMOCTEH.

Tlonsitne ¢ynkouu. I'padux GyHKOHH.
CaotictBa Qynknuii. JInneitnas yHKIns.
ITocTpoenue rpaduka JIMHEWHOM
¢yuxmun. I'paduk pyHKIHIM Y = |X |

IloBTOpEeHHEe OCHOBHBIX IIOHATHUH U
METO/IOB Kypca 7 Kiacca, 0000IieHne
3HAHUMI

OTMeuaTh B KOOPAUHATHOM IJIOCKOCTH TOYKU I10
3aJlaHHBIM KOOpJAWHATaM; CTPOHUTH Tpaduku
HECJIOKHBIX 3aBHCUMOCTEH, 3aJTaHHBIX
dopmynamu, B TOM 4YHCIIE C IOMOIIBIO
U} poBBIX 1abopaTOpHid.

TIpuMeHsiTS, u3y4yarth NMpeuMyIecTBa,
HHTEePIPeTUPOBATH rpaduaeckuii croco0
MpEe/ICTaBIICHUs W aHalu3a pa3HooOpa3HOM
YKU3HEHHOH MH(pOpMaLHH.

OcBauBaTh TMOHsATHE (QYHKIHUH, OBJIAJEBaTh
(GyHKIIMOHAIBHOI TEPMHHOIOTHEIA.
Pacno3naBaTth JuHelHy0 QyHKIHO Y = KX +
b, onuchiBaThL €€ cBOWCTBA B 3aBUCHMOCTH OT
3HaueHuil ko3 dunrentor K u b.

Crpouth rpadguxku JIMHEeHHON  (QYHKIUH,
pyHKIMH
y=Ix|.
Hcenonb3oBars
[IOCTPOCHUS

uudposbie

rpa¢uKoB (PYHKIHH U U3YyUYSHHUsS] UX CBOWMCTB.
IIpuBonuts OpUMEPHI JUHEWHBIX
3aBUCHUMOCTEHl B peaJibHBbIX IIpolieccax U
SIBJICHUSIX

BpiOuparb, NpPUMEHATh OLEHHBATH CIHOCOOBI
CpaBHEHUs YHCell, BBIYUCICHUH, peoOpa3oBaHuii
BBIPa)KEHUH, PELLICHUS] YPAaBHEHUH.

OcyuiecTBJISIT CAMOKOHTPOJIb  BBIIOTHIEMbIX
JeUCTBUH U CaMOIIPOBEPKY  pe3yJibTara
BBIYHCIJICHHH, TpeoOpa30oBaHUii, MNOCTPOCHUMN
Pemiarp 3ajaum U3 peaNbHOM  KU3HHU,
NMPUMEHSITL MaTeMaTHYeCKHe 3HAHHUA JUIA
pelleHus 3a4a4 U3 APYTUX IPEIMETOB.

pecypcbl Ui



Pemarr, TekcTOBBIE 3aJaYM, CPaBHHUBATD,
BBIOUPATH COCOOBI pelIeHUs 3aJauu
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HaszBanue
pasneJia (TeMbl)
Kypca (4UCJI0 4acoB)

OcHoBHOe conepaxaHue

OcHOBHbBIE BHUbI IESITEJIBHOCTH Oﬁy‘-lalOIIlHXCﬂ

JelicTBuTesbHbIE YMCA.
CpaBHeHUE NENCTBUTEIBHBIX
qucen. ApupMeTHIeCcKuit
KBaJIpaTHBINKOPEHb.
VpasHeHue Bua X2 = a.
CaoiicTBa apu(METHIESCKUX
KBaJpaTHBIX KOPHEl.
TIpeoOpazoBaHue YUCIOBBIX
BBIPXKECHUU, COZEpIKAIIIUX
KBaJpaTHbIe KOPHU

Yucaa " KBanpatHsblili KOpeHBb U3 4UCIA.
BbIYHCJICHUS. TTousiTe 06 MpparoHaIBFHOM
KBaaparnsble yucne. JlecatudHble

KOPHU PUOITFKSHUST

(15 u) UpPpPALMOHAIBHBIX UHCEIL.

@®opMyIHPOBATH ONpeaeJeHNe KBaJPAaTHOTO KOPHS H3
qrcia, apu(METHISCKOro KBaJIPaTHOTO KOPHS.
IIpuMeHsATH Ooneparnio N3BJICYCHUSI KBAaJIPAaTHOTO KOPHS
W3 YHCIIa, MCMOJIb3Ysl IPH HEOOXOAMMOCTH KAJIbKYJISITOP.
OuneHnBaTh KBaJpaTHbIE KOPHU IEJIBIMH YHCJIAaMH |
JIECSITUYHBIMH JPOOSIMH.
CpaBHMBaTh M YNOPSAJ0YHBATH
UppalMOHAJIbHBIC YHCJIA,
KBaJIpPAaTHBIX KOPHEH.
HccaenoBarsh ypaBHeHUe X? = @, HAXOIUTh TOYHBIE W
npubmkEHHBIE KOpHU nipu a > 0.

HccaenoBars cBoOiicTBAa KBaJpaTHBIX KOpPHEH, IPOBOIS
YHCJIOBBIC 3KCIIEPUMEHTBI c HCIIOJIb30BAHUEM
KaJIbKYJISITOpa (KOMITBIOTEPA).

Joka3piBaTh CBOMHCTBA apupMETHYECKUX KBaJPATHBIX
KOpHEHW; OpUMEHSATh WX s [OpeoOpa3oBaHUsA
BBIPAKECHU.

BpInoJHATHL Npeo0pa3oBaHUsl BBIPAXKEHUH, COmeprKaIINX
KBaJ[paTHbIE KOPHHU. BpIpakaTe TIepeMeHHbIE U3
TeOMETPUUYECKUX U (PU3UIESCKUX (POPMYIL.

BpluncasitTb  3Ha4YeHHUs1  BBIPAXKEHHUM,  coAepKalux
KBaJpaTHbIE KOPHH, HCHOIB3Yys MpPH HEOOXOAUMOCTH
KaJIbKYJISITOP.

Hcnoab30BaTh B XOJ€ PEUICHHUS 3a1ad dJIEMEHTApHBIC
OpPEeACTABICHUSI, CBSI3aHHBIE C MOPUOIIDKEHHBIMHU
3HAQYCHUSIMHA BEITUIHH.

3HAKOMHUTBHCS C HCTOPHeEH pa3BUTHSI MAaTEMAaTHKH

panoHaJIbHbIC u
3alMCaHHbIE C ITOMOIIBIO




IIpooonocenue

Yucaa u CreneHb C IeJIbIM DopMyIHPOBATh ONpedeJIeHHe CTENIEHU C LIEJIBIM
BbIYMCJICHHS. NoKa3aTeJIEM. MOKa3aTeJIEM.
CreneHs ¢ 1eJbIM CranaprHas 3a1ick 9ucia. IMpeacTaBJisiTh 3anMUCh OONBIINX U MAJIbIX YHCEI B
IoKasaTejiem Pasmepebr o6bekToB cragmapTHoM Buie. CpaBHUBATH YNCJIA U BEJIUYUHEL,
(7 ) OKpY>aromero mupa (or 3anycaHHbIe C HCIIoIb3oBaHneM creneHu 10.
3JIEMEHTapHBIX
YaCTHI] O KOCMHYECKIX Hcnonb3oBaTh 3anMch 4KuCeI B CTAaHAAPTHOM BUAEC MJIS
06'BeKTOB), JUTATENBHOCTD BbBIpa>XCHUsI pasMEpPOB 06'BeKTOB, JUJIATCIIBHOCTHU IMPOLUECCOB B
MPOIECCOB B OKPYaIOIIEM MHpE.
OKpYy>KalolleM MHUpPE. ®opMyIHpPOBaTh, 3aNIMCHIBATL B CHMBOJHYECKONl (opme u
CBoiicTBa CTEMEHU € LENbIM MJUIIOCTPUPOBATH NPHUMEPAMHU CBOMCTBA CTENEHU
nokasaTeJieM
C [EJIBIM HOKa3aTeJIEM.
IIpuMeHATH CBOMCTBA CTENEHM ISl IpeoOpa3oBaHUs
BBIpa)KEHUH, COJIEP>KAIINX CTENEHH C [IEbIM ITOKAa3aTeleM.
BpImoJHATH JelicTBHA C YHCIaMHU, 3alIMCAaHHBIMU B
CTaHJAApTHOM BHJE (YMHOXXECHHUE, JCJICHHE, BO3BEIACHUE
B CTCIICHB)
Anredpanueckune KBanparHblii TpExUIeH. Pacno3zHaBaTh KBaJgpaTHBIA TPEXUIJIEH, yCTAHABINBATH
BBbIpaKeHHUsI. Pa§no>1<eﬂue KBaJIpaTHOT'O BO3MOJXHOCTB €r'0 Pa3JIOKSHHsI HA MHOXKHUTEIIH.
KB_?lllpﬂTﬂblﬁ TpexHICHaHa MHOKHMTEIIN PackiiaapiBaTh Ha MHOXKHUTEJHM KBAJIPAaTHBIH TPEXUIICHC
TpexwieH HEOTPHULATEJIBHBIM JUCKPUMHUHAHTOM

(CR)




Anrebpanyeckune AnreGpanueckast poOBb. 3anuceiBaTh anrebpandeckne BbIpakeHus. Haxoaurts
BBIPaKeHHUs. JlomycTumsie 3HAYCHUS o0JacTh  OHpeNeNeHHs]  PAIMOHAJIBHOIO  BBIPAYKEHUSI.
Anrebpanyeckas TIEPpEMECHHBIX, BXOOAIIHUX B BBINOJHATHL  YHCJIOBBIE IMOJACTAHOBKM W  BBIYHCJIATH,
ApoGb anredpanyecKue BBIPAyKCHUS. 3Ha4YeHUEe JpoOM, B TOM YHCJIEC C  MOMOIIBIO)
(15 9) OcHosHoe CBOWCTBO KaJbKyJisiTopa. @DOpMYyJHPOBATH  OCHOBHOE  CBOMCTBO
anrebpanveckoi Apoou. anreOpanvyeckoii ApoOM W  NPHUMEHSTh €ro  JUis]
CoxpartieHue IpoGei. npeodpaszoBaHus ApoOei. BpImoaHATH aeiicTBHA  C
Crnosxenne, BBIMHUTAHUE, | anpredpandeckuMu ApoosMH. [IpUMeHATh TpeoOpa3oBaHUs
YMHOMXCHHC u ACIICHUC | gripaskeHUl ISl pelleHnsI3a1au. BbIpamarh nmepeMeHHbIe
alrebpantecKux np06e1:'1. u3 bopmyn (pu3nuecKkux, reOMEeTPHUUYECKUX,
Ipeobpasosanue  BbIpaxeHHUH, OIHMCHIBAFOIINX OBITOBBIC CUTYaIIHH )
cojlepKammx  ajareOpamdeckue
Jipoou
YpaBHeHust KBanpartHoe YpPaBHEHHE. Pacno3zHaBaTh KBaJpaTHbIE YPABHEHUS.
M HepaBeHCTBA. Henonnoe KBaJ[paTHOE 3anuceiBaTh (opMyay KOpHEl KBaJpaTHOIO ypaBHEHUS;
KBanparnsie ypaBHeHne. dDopmyna KopHeit pemiaTh KBaJApaTHble YpaBHeHHsI — TIOJHBIE U
YPaBHEHHUS KBaJI[paTHOr O YpaBHEHMUSI. HETIOJIHBIE.
(15 u) Teopema Buera. IlpoBoauThe mpocTeiimiMe HCCJIEN0BAHUS  KBaJAPaTHBIX
Pemenne YpPaBHEHMH, ypaBHEHUI.
CBOJALIIMXCS K KBaJpaTHBIM. Pemiate YpaBHE€HHUsI, CBOIAIIUECA K KBaJApaTHbIM, C
TIpocreiimue JIPOGHO- IIOMOIIIBIO IPE0OpPa3OBAHUI U 3aMEHOM ITE€PEeMEHHOM.
palyoHaJIbHbIC YpaBHCHUS. HaﬁJ’llOZ[aTL U aHAJU3UPOBATBH CBA3b MEXKAY KOPHAMHU U
PelleHre TEKCTOBBIX 3aja4 ¢ kod(pdunreHTaMH KBaJI[PATHOTO ypaBHEHHSI.
IIOMOIIBIO KBaJApPaTHBIX dopmyaupoBaTh TeopeMy Buera, a Takxke 0OpaTHYIO
YPaBHEHHI TECOPEMY, IPUMEHSITh OTH TCOPEMBI JJIsI PEHICHUS 3aad4.
Pemiarh TeKCTOBBIE 3aJa4U AIreOpanYEecKUM CIIOCOOOM:
IIEPEXOJIUTh OT CJIOBECHON (OPMYIMPOBKH YCIOBHUS
3aa9d K ajJreOpamdecKor MOJeId ITyTEM COCTaBICHHUS
YPaBHEHHS, pemarts COCTaBJIEHHOE YpaBHEHUE;
WHTEPHPETUPOBATh PE3yIbTarT.
3HAKOMHTBHCS ¢ UCTOPHel pa3BUTHS anreOpbl
YpaBHenus JIuHeiiHOE ypaBHEHHE C ABYMs PacnozHaBarb  JIMHEHHBIC  ypaBHCHUS C  JAByMs
U HepPaBeHCTBA. MIEePEeMEeHHBIMH, €ro Trpadux, IIePEMEHHBIMH.




CucreMbl ypaBHeHMid

OpUMEpPHI PEIICHUsT YPaBHEHHUH B

Crpouts rpadyKy JUHEHHBIX ypaBHEHUM, B TOM YHCIIE

(13 u) LeNbIX YHuCIIaXx. HCHO0JIb3YH HH(POBbIE pecypehl.
Pemenune cucTeM IBYX Pazamnuare napajuieIbHBIE U IIEPECEKAIOIIUECS TIPSIMBIE
JIMHEHHBIX YpPaBHCHUH C ABYMs 110 UX YPABHEHUSIM.
TEPEMEHHBIMH. ITpumepsr Pemiatb cucteMbl ABYyX JIMHEHHBIX YPaBHEHUI C ABYyMs
pCLICHUsT CUCTEM HEJIMHEHHBIX MEPEMEHHBIMH TTOJICTAHOBKOM M CJIOKEHHUEM.
yYpaBHEHHUH c JIBYMSI Pemiatres npocteiilime cucTtemMbl, B KOTOPBIX OJHO U3
HEepEMEHHbIMU. YPaBHEHMH HE SIBIISIETCSI JIMHEHHBIM.
TI'paduueckass HHTEpPHPETALIUS IIpuBoauts rpaduyeckyl) HMHTEpPHpeTALUI0 pELICHUS
ypaBHEHUS c JBYMsI YpaBHEHMUS C ABYMsI IEPEMEHHBIMU U CUCTEM YpaBHEHUN
TICPEMEHHBIMH u CUCTEM C ABYMsI IIEPEMCHHBIMH.
ypaBHEHUI c nByMs | PemiaTh TeKCTOBBIE 3a1a4H aNreOpandeckuM CrocoooM
IE€PEMEHHBIMU.
Pemienne TtekcTroBBIX 3amau cC
MOMOIIBIO CUCTEM ypaBHEHUM
YpaBHeHust YHucioBbele HEpaBEHCTBA U UX ®opMyIHPOBAaThL CBOICTBA  YHCIOBBIX HEPABEHCTB,
M HepaBeHCTBA. CBOIiCTBA. WJUTIOCTPUPOBAaTh ~ UX  HAa  KOOPJAMHATHOM  MHpsIMOH,

Hepagencrsa (12
1)

HepaBenctBo c OJTHOM
HEepEMEHHOI. Jluneitnbie
HEpaBEHCTBA c OJTHOM

ONEepEMEHHON M WX pElLICHHE.
CucreMbl JUHEHHBIX HEPABEHCTB
C OIHOW TIEPEeMEHHOUM U UX
pelieHue.

M3o6parkenre penieHus
JIMTHEMHOT O HEPaBEHCTBA U UX
CHCTEM Ha YHCJIOBOU NPSIMON

I0Ka3bIBATh ajreOpanvecku.

IpuMeHATH CBOHCTBA HEPABEHCTB B XOJIC PELLICHUS 3a/1a4.
PemiaTh nuHEliHbIE HEPABEHCTBA C OJIHOM IEPEMEHHOMH,
n300paXkaTh pCELICHWE HEPaBEHCTBAa HA  YHUCJIOBOU
OPSIMOM.

Pemiath cHCTEMbl JIMHEWHBIX HEPABEHCTB, H300pakaTh
pelIeHrue CUCTEMbl HEPABEHCTB Ha YMCJIOBON IPsIMON

DyHKUHUH.
OcHOBHBIE
MOHATHS

(6w

TTousitue ¢dyukumu. Oo61actb
OIpEJICTICHUS] U MHOYKECTBO
3HaueHuil GpyHkiuu. Crocoob!
3agaHusi QyHKIOIHUN.

I'padux ¢ynkouu. CpoiicTBa
GyHKOUM, UX OTOOpakKeHHe Ha

rpaduke

Hcnosb30BaTh QYHKIMOHAIBHYIO TEPMHHOJIOTHIO H
CHMBOJIUKY.

Boruncisite 3HavyeHust QyHKIUH, 38 1aHHBIX GOPMYTaMHU
(mpr  HEOOXOAWMOCTH  HCIIONB30BATh  KaJIBKYJISITOD);
COCTABJSATH TAOAMUBI 3HAYEHMIT YHKIUU.

CrtpouTts no ToukaM rpaguku QyHKINHA.

OnuceiBaTh  cBoiicTBa  GyHKOMHM HAa  OCHOBE  e¢




rpaMuecKOro MpeaICTaBICHUS.

Hcenoab3oBaTh QyHKIMOHATBHYIO TEPMUHOJOTHIO M
CHMBOJIUKY.

HccnenoBath npuMepsl TpaguKoOB, OTPAKAIOIINX PeaTbHbIC
npoueccsl U sABjieHus. IIpuBOAUTHL NPHMeEPbI IIPOLECCOB|
U SIBJICHUM C 3aJaHHBIMH CBOMCTBaMU.

Hcnoab3oBaTh KOMIBIOTEPHbIE NPOrPAMMBI IS 110-

cTpoeHUs rparKoB PYHKINH U M3YUSHHUSI UX CBOMCTB

DyHKIHH.
Ymncnosbie
(pynxumun
(9 9)

Yrenue u mocTpoeHue rpadukon
¢ynkuumii. IIpumepsr rpadukos
¢yHKIMI, OTparkaronInux
peaJsibHbIEe MPOIECCHI.

DyHKIMH, ONMHCHIBAIOIINE
HNpsIMyIO0 U 0OpaTHYIO
MPONOPIHOHAJILHBIE
3aBUCHUMOCTH, UX IpadUKH.
T'unep6oia.

HaxoanTts ¢ noMombio rpadpuka GyHKIINH 3HAUSHNE O/1-
HOH M3 pacCMaTpUBAEMbIX BEJIMYMH O 3HAYCHUIO JpYy-
ToMN.

B HecnoxHBIX cilydasx BbIpaskaTh (opmyioi
3aBHCHMMOCTb MEXX1y BEJIHYUHAMU.

OnuceIBaTh XapakTep U3MEHEHHUsI OJHOI BEJINYHHBI B

3aBUCUMOCTHU OT M3MCHCHUA prFOﬁ.




IIpooonocenue

HaszBanue
pasneJia (TeMbl)
Kypca (4UC/I0 4acoB)

OcHoOBHOe conepaxaHue

OcHOBHbBIE BHUIbI IESITEJILHOCTH Oﬁy‘-lalOIIlHXCﬂ

I'papux ¢Gyuxmmm y = X2
DynkmMu Y = X2, y = X5,

y = VX, y = |x|; rpadudueckoe
pelleHre ypaBHEHHH W CHUCTEM
ypaBHEHUI

Pacno3naBarhb BUBI HU3y4aeMBbIX pyHKIMI.
Iloxa3sbiBaTh CcXeMaTH4YeCKH MOJIOKEHUE Ha
KOOPJIMHATHOM INIOCKOCTH rpadukoB (yHKumii Buma: y
= Xz,\/V: )(3,

y= X, y=ixl

Hcnoab3oBath (ynknmnonanbHo-rpadguueckue]
npeacTaBJICHUs ISl PEIIEHUs] U UCCIIEJOBAHNS YPAaBHEHU ]
HCHUCTEM ypaBHEHHUH.

IIpumensiTe nHPpPoOBBIE pecypcbl UIsi  MOCTPOSHUS
rpa¢uKoB (QyHKIUN

IloBTOpEHME N
0600menue(6
)

IToBTOpEeHHE OCHOBHBIX MOHSITUN
M METOJOB KypcoB 7 u 8 KJ1accoB,
000011IeHrEe 3HAHUI

Bbi0uparh, NPUMEHSATh, OLEHHWBATH CHOCOOBI CPaBHCHHS
YuCeJ, BBIYHCIICHHH, MpeoOpa3oBaHUNl  BBIPAXKCHUH,
peuieHusl ypaBHEHUH.

OcyuecTBJISAITh CAMOKOHTPOJb BBIIIOJHAEMBIX ICHCTBUN U
CaMOIPOBEPKY pe3yibraTa BBIYHMCIICHHH,
npeodpa3zoBaHuil, MOCTPOCHUN.

Pemate 3asmaym M3  peajibHOH JKU3HM, NPHUMEHSAThH
MaTeMaTUYeCKHe 3HaHMs Ul PELIeHHs 3alad U3 APYyrux
MPEJIMETOB.

Pemate TekcTOBBIE 3aJa4M, CpPAaBHHBAaTh, BbIOMPAThH
CNnoco0bl pelIeHHs 3a1a9u
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HaszBanue
pa3aesa (TeMbl)
Kypca (4uciio
4aCOB)

Yucaa n
BBIYHMCJIEHHUS.
JeiicTBUTEILHBIE
4ucaa

9u

YpaBHeHus
M HepaBeHCTBA.

OcHoOBHOE coaepikaHue

PanmonaneHblie uncna,
uppanroHaJIbHBIC YHCIa,
KOHEYHBIC U

OecCKOHEUHBIe AeCSITHYHBIC TPOOH.
MHOXeCTBO NeHCTBUTEIILHBIX
qHcen; JAeUCTBUTESIILHBIC

grcia Kak 0ECKOHEYHBIE JIECITUIHBIS
npobu. B3zamMHO omHO3HAYHOE
COOTBETCTBHE MEXKY MHOXKECTBO
JIEHCTBUTEIIBHBIX YHCEI U
MHO>KECTBOM TOYEK KOOPJIAMHATHOMH
OpPsIMOIA.

CpaBHEHHUE IEUCTBUTEIBHBIX YUCE,
apudMeTHIeCcKUe JIeHCTBUH C
JI€MCTBUTEIIBHBIMU YHCIIAMH.
TTpubnmxénHoe 3HaYCHUE
BEJIMYHMHBI, TOUHOCTH
TPUOJIMIKCHUSI.

Okpyrienue yucen. [pukuaka n
OLICHKA Pe3yJbTaTOB BHIYUCICHUHN

JIuneiiHoe ypaBHeHue. Pemenue
YPaBHCHUU, CBOAAIIUXCA K

OcHOBHbBIE BHU/bI IESITEJILHOCTH Oﬁy‘-lalOIIlHXCﬂ

Pa3BuBaTh mpeacTaBJieHHs O YUCIIaX: OT MHOXECTBa
HaTypaJIbHBIX YHCEJI 10 MHOYKECTBA JIeHCTBUTEIIHFHBIX
qHCeIl.

O3HAKOMUTBCS C BO3MOYXHOCTBIO TIPEACTABICHUS
JIEHCTBUTEIILHOTO YHCJIa KaK OECKOHEUYHOMH
JIECSITUYHON pOoOH, MPUMEHSTH JISCSITUIHEIS
MPHUOIVMKEHUST palliOHAJIBHBIX U UPPAIlMOHAIBHBIX
YHCeIT.

HM300pakaTh 1elCTBUTEIbHBIC YHCIIA TOUKAMU
KOOPAMHATHON OPsIMOMH.

3anmnceiBaTh, CPABHABATH U YIOPSII0YMBAThH
JeficTBUTEIIbHBIE YHCIIA.

BbINOJHSATH, coueTasl yCTHbIE U MUCbMEHHBIE
npuémsl, apupmerndeckue aeiicTBUA C
palMOHAJIBHBIMU YHCIIAMU; HAXOAMTh 3HAYECHUS
CTENEHEeH € LIeJIbIMU IT0Ka3aTeJsIMU U KOPHEH;
BBIYUCJISATH 3HAUEHUSI YUCJIOBBIX BBIPAKEHHUU.
ITosryunTh npeacTaBJieHHe O 3HAUYUMOCTHU
JIECTBUTENBHBIX YHCEN B IPAKTHUYECKON
AEesITEIIbHOCTH YEJIOBEKA.

AHaJU3UPOBATH M J€JATh BbIBOAbI O TOYHOCTH
npuOIM>KeHUsI IEHCTBUTEIBHOTO YHUCIIa TPU
pelienuu 3aaad.

OKpYTrJIfTh AeHCTBUTENbHBIE YNCTA, BBINOJIHATH
NMPUKHAKY pe3ylIbTaTa BBIUUCICHHUH, OLEHKY
3HAYEHHUM UYMCIIOBBIX BBIPAYKEHUM.

3HAKOMHUTBLCSI C HCTOPHeEH Pa3BUTHUS MaTEMaTHKU
OcBanBaTh, 3allOMHHATh M NPHMEHATH IpaduyecKue
MeTO/bI IIPH PEIICHNH yPaBHEHUH, HEPABEHCTB U X



YpaBHeHus
¢ OIHOM
nepeMeHHO
(14 )

YpaBHeHus
U HEepaBeHCTBA.
CucreMbl ypaBHeHHUIl

(14 u)

JIMHEHHBIM.
KBagpartHoe ypaBHeHue. PenieHue
YpaBHESHHUH, CBOISIIIIUXCS K
KBagpaTHbIM. BukBanpaTHbIe
YpaBHEHUSI.
IIpumepsl penieHust ypaBHEHUN
TpeTheil U 4eTBEPTON CTereHeH
pa3JIOKEHUEM Ha MHOYKUTEJIN.
Pernrenue JPOOHO-
panvoHaNbHBIX YpPaBHESHHH.
Penrenne TekcToBBIX 3a1a4
anreOpanvdecKuM METOOM
JIuHeitHoe ypaBHEHUE C IBYMs
IIEPEMEHHBIMU U €ro rpadux.
Cucrema ABYX JIMHEHHBIX

YpPaBHEHHIl C ABYMs IEPEMEHHBIMHU

u e€ pemieHue. Pemenune cucrem
ABYX YPaBHEHUM, OJTHO U3
KOTOPBIX JJUHEHHOE, a Jpyroe —
BTOPOIl CTEIEeHU.

I'paduueckast wuHTEpIIpeTALUS
CHCTEMbl YPABHEHHIl C JBYyMs

IIEPEMEHHBIMU

CUCTEM.
Pacno3HaBaTh 1eble ¥ APOOHBIC ypaBHEHUSI.
PemaTs JMHeliHbIe 1 KBaJipaTHbIC YPABHEHHUS,
YpaBHEHUsI, CBOISIIIMECS K HUM, IIpOCTEHIINE
ApOOHO-pallMOHAIBHBIC YPaBHEHUSI.
IIpeanarats BO3MOKHBIC CLIOCOOBI PEIICHUS
TEKCTOBBIX

3a/1a4, 00CyKAaTh MX U pelIaTh TEKCTOBBIC 3aJa4u
pa3sHBIMH CITOCOOaMMU.

3HAKOMHUTBLCH ¢ UCTOPHMEH Pa3BUTUS MaTEeMaTHUKHU

OcBauBaTh W TPUMEHSITH TPUEMBI  pELICHUS
CHUCTEMBI JBYX JIMHEHHBIX YpPaBHEHMH C JByMs
IIEPEMEHHBIMA W CHUCTEMBl JBYX YpPaBHEHHUH, B
KOTOPBIX OJTHO YPaBHEHHUE HE SIBIISICTCS JIMHCHHBIM.
Hcnonb3oBarh (dbyHKIMOHATBHO-TpadUUECKU
IIPE/ICTABICHUS JUISl pelleHusi W HCCJIe0BAHUSA
YPaBHEHHUH U CUCTEM.

AHaJU3MpPOBATh  TeKCThHI  3a/Ja4, pemarb  ux
anrebpanuecKuM criocobom: nepexoauThb oT
clI0BeCHOH (OPMYJIMPOBKHM YCIOBHS 3aJadu K
anreOpanydeckoil  Mozenu IyTEM  COCTaBJICHMS

CUCTEMBbl YpaBHEHHII;, pelIaTh COCTaB



Pelenne TeKCTOBBIX 3a1a4
alreOpanvdecKuM CrnocoooM

JICHHYIO CUCTEMY YpaBHCHUH; HHTEePHPEeTHPOBATH
pe3ynbTar.
3HAKOMHUTBHCS ¢ HCTOPHE Pa3BUTHSI MaTEMaTHKH

YpaBHenus
1 HEpaBeHCTBA.
Hepagencrsa (16

1)

YucnoBble HEPABEHCTBA M UX
CBOMCTBA.

JInHelHbIe HepaBeHCTBA C OJHOU
NEePEMEHHON M WX pEIICHUE.
CucreMbl JIMHEHHBIX HEPABEHCTB
C OIHOM TMEepeMEHHOM U uX

pelieHue.

KBanpaTtHble HepaBeHCTBA U UX
pelieHue.

I'paduueckas HHTEpIpeTaLHs
HEPABEHCTB u CHCTEM
HEPABEHCTB c JBYMs
IepEMEHHBIMHA

Yurarh, 3aNINCHIBATH, MOHUMAThH, HHTEPNPETHPOBATH
HEpaBEHCTBA; UCIT0JIb30BaTh CUMBOJIMKY U TEPMHUHOJIOTUIO.
BbInmoHATH ipeoOpa3oBaHusl HEPABCHCTB, HCMOJb30BAThH
JUIT IpeoOpa3oBaHUsl CBOMCTBA YHMCIIOBBIX HEPABCHCTB.
Pacno3naBaTh JUHEWHBIC U KBAaJIpaTHbIE HEPABEHCTBA.
PemaTs muHEHBIE HEPABEHCTBA, CUCTEMBI JIMHEHMHBIX
HEPABEHCTB, CUCTEMBbI HEPABEHCTB, BKJIFOYAIOIINX
KBaJIpaTHOE HEPaBEHCTBO, U pellaTh UX; 00CyKIaTh
MOJIyYE€HHBbIE PEILICHUS.

HN300paskaTh pelleHUEe HEpPaBEeHCTBA U CUCTEMBI
HEPAaBEHCTB Ha YHCIOBOH MpsIMOH, 3anuchiBaTh
pelIeHne ¢ TOMOIIBIO CUMBOJIOB.

Pemiathp KBaJIpaTHbIC HEPAaBEHCTBA, HUCTIOIB3YSI

rpau4YecKue NpeICTaBICHUS.
OcBauBaTh M NPHUMEHATH HEPABEHCTBA IPU PELICHUU

pa3IuMuYHBIX  3alad, B  TOM  4YHUCJIE  IIPAKTHKO-
OPUEHTHPOBAHHBIX

®yuxuuu (16 KBanparnunass ¢QyHkius, 8 Pacno3naBathb BUJIbI M3y4daeMbIX byHKLMI;

4) rpaduk u coiictBa. [lapaboia, HJUTIOCTPUPOBATH cXxeMaTH4ecKH, O0BSACHATH

KOOPAWHATHI BEPIINHBI
napaboJibl, OCb CHMMETPUU
napabonbl. CTerneHHbIe
byHKIIMH ¢ HATYpPATbHBIMH
nokasareiasamMu 2 U 3,ux
rpaduku U cBOICTBA.
T'padpuxkn  yukumii: y = kX,
y = kx + b, y:xK, y = ax?,

x

pacrioyioKeHHue Ha KOOPJIMHATHOM IUIOCKOCTH Ipad)MKOB
. k
dyskmuii Buga:y = kx, y = kx + b, y =y = ax?, y
— a3
= ax-, X
Y =Vx, Y = [x| B 3aBUCUMOCTH OT 3HAYCHUII
K02()(PUITHEHTOB; OMKUCHIBATH X CBOMCTBA.
Pacno3HaBaTh KBaaApaTUYIHYIO (QYHKIIHIO 110 (popmyIie.
IIpuBOAUTH NPUMePHI KBAJIPATHYHBIX 3aBUCUMOCTEH M3
peayibHOM >KU3HH, (PU3UKU, T€OMETPHUH.
BpisiBasiTb 1 0000mAaTh  OCOOEHHOCTH
KBaJApaTUIHOH QYyHKIIHU Y = ax? + bx + c.

rpaduka




CTpoutrs H®  H300pakaThb cXeMaTH4YeCKH  TpapuKH
KBaJApaTHYHBIX GYHKIHNH, 3aJIlaHHbIX (opMyiamMu BUaay =
ax?y = ax> + g,y = ax + p)?,y = ax> + bx + c.
AHaJIN3UPOBATH U IPUMEHSTh CBOCTBA M3YUYCHHBIX
dyHKUIM YISl KX TOCTPOCHHSI, B TOM YHCIIC C IOMOIIBIO
IHU(POBBIX PECYpPCOB




IIpooonowcenue

YucaoBbie
MoCJIeI0BATEILHOCT
u (15 v)

ITousTue YHUCJIOBOM

ImMoCJac10BaTCIIbHOCTH.

3ajaHue  MOCJIE0BAaTEIbHOCTH
pexyppeHTHOH  ¢dopmynod U
(opmyrtoit N-To ueHa.
Apudmernyeckas u
reoMeTpuyecKas MIPOrPECCHUU.
Dopmynbl n-ro 4jieHa
apudMeTHUeCKOU u
reoMeTpuUYeCcKOmn Mporpeccui,
CYMMBI HEPBBIX N YJICHOB.
H3o6pakenue 4JIEHOB
apudMeTHIeCKOH u
reoMeTPUYECKOM nporpeccu
TOYKAaMH  Ha  KOOPJAMHATHOM
MJIOCKOCTH.

JInnelinbIi u

IKCIIOHECHIMAJIBHBINA POCT.
CI10KHBIE TIPOLIEHTHI

OcBauBaTh M NPUMEHATHb HWHJICKCHBIC O603Ha‘IeHI/I$I,
CTPOUTH PpPeUYCBbIC BBICKA3BIBAHHUSA C HCIIOJIB30BAHHUEM

TEPMUHOJIOTUH, CBSI3aHHOU c IOHSATUEM
TOCJIEIOBATEIEHOCTH.
AHaJIM3UPOBATH hopmymy n-ro 4JIeHa

MOCJICIOBATEIIPHOCTH WM PEKYyppeHTHYIO Qopmyny u

BBIYHC/IATH WICHBI I10CJIEAOBATEIBLHOCTEH, 3aJaHHBIX
3TUMHU GOPMYIIaMH.

Ycranapausarh 3aKOHOMEPHOCTH B MOCTPOCHUH
H0CJI€/10BATEIbHOCTH, eciu BBINTACAHBI epBbIe

HECKOJBKO €€ YJICHOB.

Pacno3HaBarh apu(METHYECKYI0 U TI€OMETPHUUYECKYIO
IIPOrPECCHM NIPU Pa3HBIX CIIOcOO0axX 3aJaHUs.

Pemath 3anaun ¢ ucnons3oBaHueM GopMyJl N-TO 4djieHa
apu(meTndeckoii M T'€OMETPUYSCKOW IpOrpeccui,
CYMMBI IEPBBIX N YICHOB.

H300pakaTh 4ieHbl OCJIENOBATEILHOCTH TOYKaMHU Ha
KOOPJMHATHOM IUIOCKOCTH.

PaccmaTpuBaTh npuMepbl NPOLECCOB W SIBJIeHUH U3
peanbHOW >KU3HM, WUIIOCTPUPYIOIHE H3MEHEHHE B

apu(mMeTndeckoil  Oporpeccud, B T'€OMETPHUYSCKOU
IIPOIPECCHH; n300paxkathb COOTBETCTBYIOIINE
3aBUCUMOCTH I'pa)UuecKu.

Pemiath 3aaa4m, CBsI3aHHBIC c YHCJIOBBIMHU
II0CJIC/IOBATEJIBHOCTAMH, B TOM YHCIE 3aJadyd U3
peasibHOH  >KM3HHM C  HCHOJIB30BAaHMEM  IU(PPOBBIX
TEXHOJIOTU#  (DJIEKTPOHHBIX  TAOIHUI, TrpadUISCKOro

KaJIbKYJISITOpa U T.I1.).

PemiaTth 3aj1a4yd Ha CJIOXKHBIC NPOILICHTHI, B TOM YHCIIC
3a/laud M3 peaJIbHOM NpakTUKU (C HCIIOJIB30BaHUEM
KaJIbKYJISITOPA).




3HAKOMUTBCS € ncTopneﬁ Pa3sBUTUSA MAaTCMAaTUKU

IToBTOpEHMe,
00001IeHNE,
CHCTEMATHU3AUST
3Hanmii’

(18 )

Yucaa U BbIYNCIEeHHS (3aIUCH,
CpaBHECHMUE, JeNCTBUS c
JEeNUCTBUTEIbHBIMU YUCJIaMU,
YyuCcJIoBasi TIpsiMasi; ITPOLEHTHI,

OTHOIICHUS, MIPONOPLIMH;
OKpYTJICHHE, npuOIMKEHHE,
OLICHKA; PEIICHHE TEKCTOBBIX
3asa4 apupMEeTHIECKUM
CITOCOOOM)

OnepupoBaTh NOHATHUSIMHU. MHOXECTBO, INOJMHOXECTBO,
onepanuu Haj MHOYECTBAMU; HCII0JIb30BATh
rpaduyecKoe IMpeaCcTaBICHHE MHOYECTB IS OITMCAHMUS
peaibHBIX POLIECCOB U SIBJICHUH, IIPU PEILICHUHU 3aJa4 U3
IPYTHX YYEOHBIX MPEIMETOB.

AKTyaJqu3MpoBaTh TEPMHHOJOTHIO H OCHOBHBIE JeiicTBUS,
CBSI3aHHBIE ¢ YHCJAMM. HATypalbHOE YHCIIO, MPOCTOE U
COCTaBHOE 4YHCNA, JCIMMOCTh HATYpPalbHBIX  YHCEI,
MPU3HAKK JICJIMMOCTH, LIE€JI0€ 4YHCIO, MOAYIb YHCIA,
OOBIKHOBEHHAss W JlecATUYHasi ApoOH, CTAaHJApTHBIH BUI
4yucia, apu(pMEeTUYECKUIH KBaIPATHBIH KOPCHb.

BbInoIHATH JeiicTBUS, CPAaBHUBATh W YNOPSIA0YMBATh
Yyyclia, OPeACTaBIATh YWCIAa Ha KOOPJAMHATHOM NpPsAMOii,
OKPYIVISITh YWCJa; BBINOJHATH NPUKHIAKY W OUEHKY
pe3yibTaTa BBIYUCICHUIL.

Pemiatp TekcTOBBIE 3a7a4Yd aApUPMETHUECKUM CIIOCOOOM.
PemaTs npakTuyeckue 3aJa4uM, COJCpKallue MPOLEHTHI,
JIOJIM, YacCTH, BBIPAXKAIOIIME 3aBUCHMOCTH: CKOPOCTbh —

BpeMsi — pACCTOsIHME, I[eHa — KOJHU4YECTBO —
CTOMMOCTb, 00BEM  paboThI — Bpems —
MIPOU3BOUTENIFHOCTh TPY/a.

Pa3oupats peanbHbIe JKM3HEHHbIE CHUTYyaIUH,
¢dopmyanpoBaTh X Ha SI3BIKE MaTE€MaTHKH, HAXOJAHMTh
pemeHue,  OPUMEHSS MaTeMaTHIEeCKUH ammnapar,

MHTEPNPETHPOBATH PE3yJIbTAT




Aaredpaunyeckue BbIPpaKCHHUS Onepuposarthb MOHATUAMM CTETICHb c HEJIBIM

(mpeobpaszosanue rokaszartejieM, apu(MeTHYeCKHH KBaJgpaTHBIH KOPEHB,

anredpandecKux BBIPAKEHUH, MHOTOWICH, anredpandyeckasi JIpoOb, TOXKICSCTBO.

JOTy CTUMEIE3HAYECHIA) BBINOJIHATH OCHOBHBIE 1€HiCTBHUSI: BBIOJIHATH PACYETHIIIO
popmyitam, mpeodpa3oBEIBATH Lensle, npobHO-
palMOHaJIbHbIC BBIPAXKCHHUS M BBIPAXKCHHUS C KOPHSIMU,
peann30BbIBATH pasJioxeHne MHOTO4JICHa Ha

MHOJKHTEIIH, B TOM YHCJI€ C HCIIOJIb30BaHWEM (OpMyIT
pa3HOCTU KBaJApaToB M KBaJgpaTa CyMMbI U Pa3HOCTH;
HaXxOJIUTh JONYCTUMBbIE 3HAU€HUs IIEPEMEHHBIX I
JpOOHO-PaIMOHATBHBIX BBIPAYKCHUH, KOPHEH.

MopenupoBaTs ¢ I[OMOIIBIO  (GOPMYyJ  peanbHbIS
MIPOLIECCHI U SIBJICHMS

1 3nech npeacTaBieHbl DIEMEHTHI COIEP)KaHUsl Kypca, U3ydaBliuecs B 5—8 kiaccax M TpeOyrolue MOBTOPEHUs,
00001eHns 1 cucreMaru3ani. O6paraTbesi KITOMY MaTepHaly MOKHO B BHIE aKLIEHTA Ha 3aBepIIAOIIEM dTare
u3ydeHus1 Kypca 9 Kilacca WJIM PacHpeie/BsiTh MO COOTBETCTBYIOIIMM TEMAaTHYSCKUM pa3ieiiaM, H3ydaeMbIM B
TeYyeHue y4eOHOro roja.



IIpooonowcenue

DyHKIHU (rmocrpoenue, OnepupoBarbs  NOHATHIMM: byskuus,  rpadux

CBOMCTBA H3y4EeHHBIX (QYHKIIUN; ysKIIMM, HYyJIHA bysKMH, HPOMEKYTKH

rpaguyeckoe peuieHue | 3HAKOIOCTOSIHCTBA, POMEKYTKH BO3pacTaHus,

YpPaBHEHHI U UX CHCTEM) yObIBaHUsI, HamOosblIee W HaWMEHbIIES 3HAYCHUS
dyHKIMHU.

AHaIM3UpOBaTh, CPAaBHMBAThb, 00CY:XKIaTb  CBOICTBa
¢yHKIINH, cTPOUTH WX TpadukH.

OnepupoBarTsh TOHSITHAIMU npsimast
MPOTIOPIIMOHAIBHOCTB, OOpaTHasl MPOITOPIIMOHAIBHOCTD,
JIUHeWHas QpyHKIMs, KBaapaTudHas (yHKIUs, ITapadona,
runepbora.

Hcnoabp3oBars rpagukm Js1 onpencyieHUusl CBOMCTB,
MPOLIECCOB M 3aBUCUMOCTEH, I pelleHMs 3ajad u3
JIPYTrUX Y4eOHBIX IMPEAMETOB M PEIbHOW >KU3HH;
MO/JeJIMPOBATh C IIOMOLIBIO TI'padHUKOB peajibHbIC
MPOLIECCHI U SIBIEHMUSI.

Boipa:xarhb dopmynamu 3aBUCUMOCTH MEX Y
BEJIMUMHAMU

IIpu pa3paboTke pabodeil mporpaMMbl B TEMATHYECKOM IUIAHMPOBAHWUM JOJDKHBI OBITh YYTEHBI
BO3MOYXHOCTH HCIIOJIb30BAHUS DJEKTPOHHBIX (IU(PPOBBIX) 00pa30BaTENILHBIX PECYPCOB, SBIISIOMINXCS
Yy4eOHO-METOANYECKUMH MaTepruajlamMu (MyJIbTUMEIUWHBIE TIPOTPaMMBI, JJIEKTPOHHBIE YUYEOHUKH U
3aJaYHUKH, JJIEKTPOHHBIE OMOINOTEKH, BUPTyaJdbHBIC J1aO0OPATOPHUH, WUTPOBBIE IPOTPAMMBI, KOJIJICKIIHHU
mudpoBbIX 00pa30BaTEIBLHBIX PECYPCOB), MCIOIB3YEMBIMHU JJIsi OOyUYEHHsS] 1 BOCHUTAHUS Pa3IUIHBIX TPYMII
MoJIb30BaTesIel, MPEICTaBICHHBIMA B 3JIEKTPOHHOM (IIM(GPOBOM) BHJE WU PEAJTU3YIONIUMH JIHUIAKTHUUECKHE
Bo3MoxHoCcTH MK T,conepxanmne KOTOPBIX COOTBETCTBYET 3aKOHOATEILCTBY 00 0Opa3oBaHUM.



[IPUMEPHASL PABOYAA ITPOI'PAMMA
YYEBHOI'O KYPCA «TEOMETPHS». 7 9 KJIACCBHI

LEJIM U3YYEHHNSA YYEBHOI'O KYPCA

«MaremaTuky y>ke 3aT€éM Yy4YUTh HaJ0, YTO OHAa YM B HOPSIOK
OpUBOAUT», — TIHcCAJl BEJIUKUHA PYCCKUM ydeHblii Muxaun
BacunseBuu JlIomoHocoB. 11 B 3TOM cOCTOUT OAHA U3 ABYX Lienel
00y4YeHHsI TeOMETPHUN KaK COCTAaBHON YacTH MaTe€MaTHKH B IIKOJIE.
OTON Ienu COOTBETCTBYET JOKa3aTelIbHasl JUHUS IIpernoJgaBaHUsA
reomerpun.Ciieayst npecTaBIeHHOW pabouell mporpaMme, HauuHast
C CembMOrO Kjlacca Ha ypOKaX Ie€OMETPHUH OOyYaroOUIMKUCS YYHUTCS
MPOBOJAUTH JI0Ka3aTEIbHbIE PACCYXKJEHHUS, CTPOUTHb JIOTUYECKUE
YMO3aKJIIOUYEHHUS, JOKA3bIBATh UCTUHHBIE YTBEPXXJACHUS U CTPOUTH
KOHTPOPUMEPHI K JOXKHBIM, MPOBOJAUTH PACCYXACHUS «OT
MMIPOTHUBHOT0», OTJIHYAThCBOWCTBa OT MPU3HAKOB, (OPMYyIUPOBATH
oOpaTHbIE yTBEpXKJEHHUs. YUEHHUK, OBJAJACBIIMH HCKYCCTBOM
paccyx/aTh, OyJieT NPUMEHSIThEro U B OKpy»arouied >ku3nu. Kak
nucan reoMmerp u neparor MHrops ®depopoBuu lllapbsirun,
«JIIOIbMH, TOHUMAIOIIUMH, YTO TAKOE J10Ka3aTelIbCTBO, TPYJIHO U
JlakK€ HEBO3MOYKHO MAaHMUITYJIMPOBATh». M B3TOM COCTOUT Ba)KHOE
BOCIIMTATEIbHOE 3HAYEHHWE HW3YUYEHHUsI TIE€OMETpPHUH, MpHUCYIIEe
HMEHHO OTEYECTBEHHOM MaTeMaTU4YeCKOo I1kosue. Bmecre ¢ Tem
aBTOPBI MPOrpamMMbl IMPEJOCTEPETAIOT YUMUTENISI OT H3IUIIHErO
¢bopmanmuzma, OCOOEHHO B OTHOLICHWM Hadal W OCHOBaHHH
reomerpuu. PpaHuy3ckuii maremaruk JKan J[peqoHHe Mo »TOMY
IIOBOJY BBICKazajcsd Tak: «YTo KacaeTcs HeNHMKaTHOH NpoOJieMbl
BBEJICHUSI «AaKCHOM», TO MHE Ka)XeTcCsl, 4YTO Ha IEPBBIX MOpax
HY>XHO BO0OOIIe wu3berarb IPOU3HOCHTH camMoO 3To cioBo. C
APYroml »Ke€ CTOPOHBI, HE€ CIeAyeT YyHOycKaTb HHU OJHOM
BO3MOXXHOCTH JaBaTh IIPUMEPHI JIOTHYECKHUX 3aKJIFOYCHUIA,
KOTOpBIE KyJa B OOJIbIISH Mepe, 4eM HAesi aKCHOM, SIBJISIOTCS
UCTUHHBIMH U €IUHCTBEHHBIMU
JIBUTATEJISIMA MAaTEMATHUECKOTO MBIIIICHUSD).

BTopoii nenpio n3ydeHnst TEOMETPHUH SIBISICTCSI UCITOJIB30BAHHUE
e€ Kak MHCTPYMEHTa IIPH PEIICHNN KaK MaTEeMaTHYEeCKHX, TaK
OPAaKTHYECKUX 3aJad, BCTPEYAIOMINXCS B pPEaJbHOW JKU3HHU.
OKOHYMBIINI KypC TEOMETPHHM IIKOJIBHUK JOJKEH OBITh B
COCTOSIHHUM  OIPEJEINTh T'E€OMETPHUUYECKYI0 (Urypy, OmnmucaTh
CJIOBaMHM JaHHBIM 4YepTEXK WIM PHUCYHOK, HAWTH IUJIOUIAlb
3€MEIBbHOIO0  y4YacTKa, pacCYuTaTh  HEOOXOJAMMYIO  JUINHY
OITOBOJIOKOHHOTO KalOessi WiInm TpeOyeMmble pa3Mepbl rapaka IjIst
aBTOMOOWJII. DTOMY COOTBETCTBYET BTOpasi, BBIYHUCIHUTEIbHAS
JIUHUST B U3YYEHHUHM T'€OMETPHUH B IIKoJse. JlaHHast TpakTudeckas
JIUHUST SIBJISICTCSI HE MEHee BaKHOM, dem mepBas. Emé Ilnaron



npeanunucbiBa, IfITO6I)I «TrpaxkaaHe HperaCHOFO ropoa HHU B KOEM
cjJiyda€ HE OCTaBJIsJIM #TICOMECTPUIO, BCAb HCEMAJIOBAXKHO JaxKe
HO60‘{HOC eé IIPpUMCHCHHUEC — B BOCHHOM JCJIC 4, BIIPOYCM, U BO
BCCX HayKaxX — JJId JY4YHICro UX yCBOCHMHS: Mbl BCb 3HACM, KaKasd
6GCKOHG‘-IHa$I pa3dHHulla CymeCTBYCT MCKAY YCITOBCKOM IMPHUYACTHBIM
K reoMeTpnu nu HEIMIPpUYAaCTHBIM. I[J'If[ 3TOro YYUTCIIIO
PEKOMCHAYCTCA HOI[GI/IpaTI) 3alau MPAKTHUYCCKOI'O XapakTepa I
paccMaTpuBacMbIX TEM, YYUTH I[eTefI CTpOUTh MATEMATUYCCKHUC
MOJCIN PCAJIbHBIX JKU3HCHHBIX CHTyaHHﬁ, IPpOBOAUTH BBIYUCICHUS
U OLICHUBATh aJC€KBAaTHOCTh MOJIydeHHOro pesyibTata. Kpaiine
Ba>XHO HOI[‘-IépKI/IBaTI) CBA3U T'COMECTPpUU C JAPYTUMU MNPECAMETAMMU,
MOTHUBHUPOBATH UCIMOJbB30BATh ONPCACIICHUA TCOMECTPHUICCKUX (l)I/Il"yp
nu HOHHTHﬁ, ASCMOHCTpUpPOBATh NPUMCHCHUEC TOJTYYCHHBIX yMeHI/Iﬁ B
(1)1/131/1[(6 U TEXHUKE. DTH CBsI3U HaI/I6OJ'Iee SAPKO BHUIHBI B TEMax
<<BeKTOpLI», «TpI/IFOHOMeTpI/I‘IeCKI/Ie COOTHOIIUCHUA», <<MeTOZ[
koopauHat»u «Teopema [Tudaropay.

B 3akiroueHue coui€éMcs Ha BEJIMKOTO MaTeMaTHKa M acTpOHOMa
Horanna  Keruiepa, 4ToObl  em€ pa3  TMOAYEPKHYTH U
METANpEeaIMETHOC, Hu BOCIIHUTATCIIBHOC 3HA4YCHHUEC T€OMECTpHUU:
“Geometria una et aeterna est in mente Dei refulgens: cuius
consortium hominibus tributum inter causas est, cur homo sit
imago Dei™?.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo ydyeOHOMY IUIaHy B /—9 Kilaccax M3ydaeTcs y4eOHbIH
Kkypc «['eomeTpusi», KOTOpPBIM BKJIIOYAET CJIEIYIOIIME OCHOBHBIE
pasnensl coaepxanus: «['eomerpudeckue GUTYpBI B UX CBOMCTBa»,
«3MepeHrne reoMeTpudYecKuX BEJIUYHUH», a Takxke «JlekapToBbI
KOOPAWHATHI Ha ITUIOCKOCTH», «BeKTOpbI», «/IBHKEHUS IUIOCKOCTH
u «IIpeobpazoBaHust MOIOOHS.

VY4eOHBIH IUTaH TMpeaycMaTpUBaeT H3yYeHHE TeOMETPUH Ha
0a30BOM ypOBHE, UCXO/Isl U3 HE MeHee 68 yueOHbIX 4acoB B yu4eOHOM
rojiy, BCero 3a Tpu roja oOydenus — He meHee 204 yacos.

1 T'eomerpust enunHa u BedHa, OoHa OiMcTaeT B BoxxbeM ayxe. Hamra
OPUYIACTHOCTh K HEH CIY>KUT OJHHUM W3 OCHOBAHHUM, MO KOTOPBIM
YeJIOBEeK  JOJDKEH ObITh  obpaszom  boxesum  (http://www.astro-
cabinet.ru/library/ Kepler/Tab_1.htm)


http://www.astro-cabinet.ru/library/
http://www.astro-cabinet.ru/library/

COAEPXAHUE YYEBHOI'O KYPCA (110 TOAAM OBYYEHUN )

7 Knacc

HauanbHable nousiTUs reoMeTpun. Touka, npsaMasi, OTPE30K, JIy4.
VYron. Buasl yrioB. BeprTukaibHble U CMEXHBIE  YIJIBL
Buccekrpuca yrna. JlomaHasi, MHOTrOyroiabHuK. [lapanmenbHOCTh U
NEePHEeHAUKYIJISIPHOCTE IPSIMBIX.

CummMmerpuunble  ¢purypsl.  OCHOBHBIE  CBOWCTBA  OCEBOU
cuMMeTpuu. IIpuMepsl CHMMETPUH B OKPY KaIOIEM MHpE.

OCHOBHBIE NOCTPOEHHS C IMOMOIIBIO LUPKYJId MU JHUHEUKH.

Tpeyronbuuk. Beicora, MeamnaHa, GuccekTpuca, UX CBOMCTBA.
PaBHOOEpEeHHBII 1 paBHOCTOPOHHUN TpeyrojibHUKHU. HepaBeHCTBO
TpeyroJIbHUKA.

CBolicTBa M MNOpPHU3HAKU PaBHOOEAPEHHOTO TPEYTrOJIbHHUKA.
IIpu3Haku paBeHCTBA TPEYTrOJIbLHUKOB.

CpoiicTBa U MpU3HAKH HapaJuIeJbHBIX NpsiMbIX. CymMMa yrIjioB
TpeyrojJbHUKa. BHelIHue yrisl TpeyroiabHUKA.

IIpsimoyronbHBbIt TPEYroJbHHUK. CsoiicTBO MeIaHbl
OPSIMOYTOJIBHOTO TPEYTroJIbHHUKA, MNPOBEAEHHOW K TUIOTEHY3E.
IIpuznakn paBeHCTBa MPAMOYTOJIBHBIX TPEYTrOJIbHUKOB.
ITpssMoyroJibHBIN TpeyroabHUK ¢ yriom B 30°.

HepaBenctBa B reoMeTpuu: HEPABEHCTBO TPEYrOJbHUKA,
HEPaBEHCTBO O JJIMHE JOMaHOH, Teopema O OojplueM yrjie Hu
OONBIICHCTOPOHE TPEYTroJIbHUKA. [IepreHnKyIsip U HaKJIOHHAsI.

I'eomerpuueckoe mecto Touek. buccekrpuca yria u cepeauHHbIN
NEePHEeHAUKYJIISIP K OTPE3KY KaK FT€OMETPUUECKHE MECTa TOUEK.

OKpY>KHOCTB U KPYT, XOpJ1a U JUaMeTp, UX cBoiicTBa. BzanmHoe
pacnoJioKeHue OKpy >KHOCTU U npsimol. KacarensHas 1 cexymas K
OKpy>KHOCTH. OKpYy>XHOCTb, BIIMCaHHas B yroJj. BnucaHHas wu
OmnMCcaHHasl OKPY>XHOCTH TPEyTOJIbHUKA.

8 kimacc

YerpipéxyronbHuku. Ilapannemorpamm, €ro mnOpU3HAKU U
cBoiicTBa. HacTHbIE ciydaW NapajijieIorpaMMoOB (IMPsIMOYTOJIbHHUK,
poM0O, KBazpaT), WX TIIPpU3HAKH W CBOWcTBa. Tpamenmus,
paBHOOOKAS Tpaneuus, eé CBOMCTBA u NPU3HAKU.
IIpssmoyTronbpHas Tpanenus.

Meron yasoeHust menuansbl. LlenTpanbHas cummerpusi. Teopema

®daneca 1 TeopemMa 0 MPONOPIUOHATBHBIX OTPE3Kax.

Cpenanne JWHUN TpPEyrojJbHUKA ©W Tpamenuu. LlenTp macc
TpPEyTroJIbHUKA.

ITomobue TpeyronbHUKOB, KodpduuueHT nonodbus. IlpuzHaku
nmogoOust TpeyroJbHUKOB. IIpuMeHeHHWe NomoOMs TIpU pelIeHUH
MPaKTUYECKUX 3a/7ad.

CaoiicTBa miomane reomerpudeckux ¢Guryp. @opmynsl s
IJIOIIATM TPEYTOJIbHUKA, ITapajuiejiorpaMMa, poMOa M Tpareinu.



OTHOIIEHHUE TUIOIIAICH TTOT0OOHBIX QHUTYD.

Brruncnenue miomaned TpeyroJbHUKOB U MHOIOYTOJIBHUKOB Ha
KJIeT4aTol Oymare.

Teopema Iludaropa. Ilpumenenne teopemsnl [ludaropa npwm
pEelLIEHUN MPAKTUYECKUX 3a7ad.

CHuHyC, KOCHHYC, TaHI€HC OCTpPOro Yyrja IpsIMOYIOJbHOI'O
TpeyrojibHuka. (OCHOBHOE€  TPUTOHOMETPHUUYECKOE  TOXKIECTBO.
Tpuronomerpudeckue ¢pyHknuu yrios B 30°, 45° u 60°.

Brnncannsle 1 IeHTpanbHbIE YIJIBI, YTOJ MEXKy KacaTeJIbHOU U
XOopAaoH. YTriabl MeXJay XOopJaMu U CEeKyIIUMH. BriucaHHble H
ONHCaHHBbIE YEThIPEXYTOJIbHUKNU. B3auuMHOe pacrnonoxeHue ABYX
okpyxHocTel. Kacanue okpyxkHocTei. OO1ue KacaTeabHbIC K IBYM
OKPY>XKHOCTSIM.

9 ximacc

Cunyc, kocuHyc, TaHreac yriaoB or O mo 180°. OcHoBHOE
TPUIOHOMETPHUUECKOE TOXKAECTBO. POPMYyJIbl NPUBEICHUS.

Pemenue TpeyrojbHUKOB. TeopemMa KOCHMHYCOB W TeopeMa
cUHYCcOB. PelleHne mpakTUYECKUX 3a/lady C HCIHOJIb30BaHUEM
TEOPEMBIKOCUHYCOB U TEOPEMBI CHHYCOB.

ITpeobpazoBanue noxoous. TTonoGue COOTBETCTBEHHBIX
3JIEMEHTOB.

Teopema ©0 HOpOU3BEISHUM OTPE3KOB XOpJ, TEOPEMBI O
NPOU3BEICHUN  OTPE3KOB  CEKyIlIuX, TeopemMa O  KBajapare
KacaTeJIbHOM.

Bekrop, nnnHa (MOAyJib) BEKTOpa, COHAIIPaBJIEHHbIE BEKTOPHI,
MIPOTUBOMOJIOKHO  HAIlpaBJIEHHBIE  BEKTOPHI, KOJUIMHEAPHOCTH
BEKTOPOB, PaBEHCTBO BEKTOPOB, OIEpallMU HAJ BEKTOPaMHU.
PaznoxxeHne BekTOpa IO JBYM HEKOJUIMHEApHBIM BEKTOpPaM.
Koopaunarer Bektopa. CkaJsipHOE MNPOU3BEIACHHUE BEKTOPOB,
OPpUMEHEHHE /ISl HAXO0XKJAESHUs JJIUH U yIJIOB.

JlekapTOBbl KOOpAUHATHI Ha IJIOCKOCTU. Y pPaBHEHUS NPSIMOU U
OKPY’KHOCTH B KOOpJWHAaTaxX, II€PECEUEHNE OKpYKHOCTEH u
OpsiMBIX. MeTo1 KOOPpAWHAT U €r0 MPUMEHEHHUE.

IlpaBusibHBIE MHOTIOYroJIbHUKH. J[JinHa OKpy»XHOCTHU. I'panycHas
W paguaHHas Mepa yrjla, BEIUYUCICHHUE JJIUH AYyT OKPY>KHOCTEH.
ITnomane kpyra, cekropa, CerMEeHTA.

JBMKEHHUSI TUJIOCKOCTH ¥ BHYTPEHHHE CHMMETPUH (UTYDP
(prmemeHTapHBIE OpeACTaBIICHUS). [MapannensHBII  TEpEHOC.
IToBoporT.



TJIAHAPYEMBIE  TIPEJIMETHBIE ~ PE3VJIbTATHI ~ OCBOEHUSI
TIIPUMEPHOII PABOYEM ITPOTPAMMBI KYPCA (IO TOJAM
OBYUEHMST)

OcBoenune yuebHOTO Kypca «['eomerpusi» Ha ypOBHE OCHOBHOTO
obmrero  oOpa3oBaHUS  JOJDKHO  OOCCICYMBATH  JIOCTHIKCHHC
CIIeNYIOUINX MPEAMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB!

7 xiacc

—  PacnosnaBartse U3y4YE€HHBIE  T€OMETPUYECKUE durypsr,
onpeacsTh Ux B3aUMHOE pacrnonoKeHue, n300pakaTh
reoMeTpHudeckue (Urypbl; BBIIOJHSITh YEPTEKHU MO YCIOBHIO 3aJIa4H.
WM3smepsaTe nuHelHBbIE W YIJIOBbIE BEIMYMHBIL. Pemares 3amauu Ha
BBIUHMCJICHUE JAJIUH OTPE3KOB U BEJIMYHUH yIJIOB.

—  Jlenarp r1pyOyrO0 OLIGHKY JIMHEHHBIX M YIJIOBBIX BEIIMYHWH
MPEeAMETOB B pPEAIbHOW J>KWU3HHU, Pa3MEpPOB HPUPOIHBIX OOBEKTOB.
PaznuyaTth pazmMepsl 3TUX 00BEKTOB MO MOPSAKY BEITUYUHBL.

—  CTpouTh 4epTeXH K TEOMETPUIECCKUM 3aJadaM.

— Tlonmp3oBaTbcs TNpHU3HAKAMHU  PaBEHCTBA  TPEYTOJbHHUKOB,
HCIIOJIb30BaTh NpU3HAKU u cBOlicTBa paBHOOEOPEHHBIX
TPEyroJbHUKOB IIPU PEIICHUU 3a/1a4.

—  IIpoBoauTh JIOTHYECKHUE PACCYKJICHHUS C MCIOIb30BAHUEM
reOMETPUYECKUX TEOPEM.

—  Ilonmp3oBaTbCs TPU3HAKaAMH PABEHCTBA  MPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOB, CBOMCTBOM MEIMUAHBI, IPOBEAEHHOU K THIIOTEHY3€
MPSIMOYTOJIBHOTO TPEYTOJbHUKA, B PEIIIEHUN T€OMETPUUECKUX 3a/1a4.

—  Omnpenensite NapajyieIbHOCTh MNPSAMBIX C IMOMOIIBIO YIJIOB,
KOTOpble 00pasyeT ¢ HuUMHU cekymas. OnpenensiTh NapajjieIbHOCTh
OpPsSIMBIX C IIOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOUYEK OJHOU NPSIMOU
J10 TOYEK APYTroil NMpsMOM.

— Pemiath 3aaun Ha kierdaTtoil Oymare.

—  IIpoBoauTh BBIUYHUCICHHUS U HAXOJUTh YHUCIOBBIE U OyKBEHHBIC
3HaYEHUsI YTJIOB B TEOMETPHUYECKHX 3ajadax C HCIOJb30BaHUEM
CYMMBI yTJIOB TPEYTOJIHBHHUKOB W MHOTOYTOJBHUKOB, CBOMCTB YTJIOB,
00pa30BaHHBIX TMIPU IIEPECEUYCHUH JBYX MapajICAbHBIX MPSIMBIX
cekymieit. Pemars mpakTudeckne 3a1auu Ha HAXO0XK/ICHHE yTJIOB.

— Branere NOHATHEM T€OMETPUUYECKOTO MECTAa TOYEK. Y METh
omnpenesTh OWUCCEKTPHUCY yIia W CEePeIWHHBIA NEePICHAUKYISIpP K
OTpE3KY KaK reOMEeTpUYECKHE MECTa TOUEK.

—  DopmynupoBaTh ONPENAECHECHUS OKPYKHOCTH U KpyTra, XOpIbl
W JuaMeTpa OKPY>XHOCTH, IIOJIb30BAaThCSI WX CBOWCTBAMH. Y METh
MPUMEHSITh 3TH CBOWCTBA MIPH PEIICHUHN 3a1ad.

— BJ'Ia}_'[eTI) IIOHATHUCM OITHCaHHOM OKOJIO TPCYTrOJIbHUKA



OKPYKHOCTH, YMCTb HaXOIUTb eé OCeHTP. Ilonp30BaThCs (baKTaMI/I o
TOM, 4TO 6HCC€KTpI/ICLI YIJIOB TPEYTOJIbHUKA IIECPECCKAOTCA B OHHOP'I
TOYKEC, U O TOM, YTO CCPCAMHHBIC TMCPIICHAUKYJISIPbBI K CTOPpOHaAM
TPCYTOJIbHHUKA NIEPECCKAOTCA B OﬂHOﬁ TOYKCE.

—  Buanerth MMOHSATHEM KacaTeabHOM K OKPY>KHOCTH,
MOJIb30BATHCSI TEOPEMOM O NEPHEHIHKYJISAPHOCTH KacaTeIbHOW |
paauyca, IpoBeJIEHHOIO K TOYKE KaCaHHSI.

- ITomp30BaThCs HpOCTeﬁHIHMH TreOMECTPUICCKUM U
HEpaBCHCTBaMH, IIOHUMATb UX HpaKTI/I‘{eCKI/Iﬁ CMBICJI.

— HpOBOZ[I/ITI) OCHOBHBIC Tr€OMETPUUICCKUC IIOCTPOCHUA C
NOMOIIBIO HUPKYJIA U JIUHEUKH.

8 xiace

- Pacmio3naBatr OCHOBHBIE BU/bI ‘IeTLIpéXyFOJ'II)HI/IKOB, nux
DJICMCHTHI, II0JIb30BAaThCA ux CBOMCTBaAMH npu PECIICHUN
reoOMETpHUICCKHUX 3aaa4.

— ITIpumensTs CBOMCTBa TOYKH repecedeHust MeJauaH
TpeyroJjibHUKa (IIeHTpa Macc) B PEIICHUH 3aJ1a4.

— Bnanere 1noHsTHEM cpelHENW JMHUUA  TPEYroJIbHUKa U
Tpaleuuy, IPUMEHITh UX CBOMCTBA IMPHU PEIICHUH T'€OMETPUUYECKHUX
3anauy. Iloab3oBarbcss  Teopemoin  QPaneca U TEOpeMOU O
NPONOPIHUOHAIIBHBIX  OTpe3Kax, IMPUMEHSATbh WX I pEHICHUs
MNpaKTUYECKUX 3a]ad.

—  IlpumensATs IpHU3HAKU MONOOUS TPEYTOJHHHUKOB B PEHICHHU
reOMETPUYESCKUX 3a7ad.

—  Tlomb3oBarbess  Teopemoit  Iludaropa  miust  pereHwus
FeOMETPUYECKUX M MpaKTUYecKuX 3adad. CTpOUTh MaTeMaTHUYECKYIO
MOJIENIb B MPAKTHUYECKUX 3aJadax, CAMOCTOSITEJIbHO JAeJaTh YEPTEX U
HaXOJIUTh COOTBETCTBYIOIINE JIUHBL.

—  Buiazerep mOHSATHSMH CHHYCA, KOCMHyCa M TaHI€HCa OCTPOro
yrila  TOpsAMOYTOJBHOIO  TpeyroJbHUKA. llomp3oBaThest  ATHUMH
TMOHSTUSIMHU JJ1s PELISHUsS TPAaKTUYECKUX 3a7ad.

— Brruucnsare (pa3TuIHBIMHA criocobammu) TUIOIIA b
TPEYroJibHUKA U IUIOMIAJAW MHOTOYTOJIbHBIX (uryp (Moyib3ysich, rie
HEOOXOMMO, KaJbKyJaaTOpOM). IIpUMEHATh MOJydYeHHbIC YMCHHS B
MPaKTUYECKUX 3ajladax.

— Bunagere NOHSATHAMH BIHCAHHOTO W IIEHTPAJIbHOTO YyTJIa,
HCIIOJIB30BaTh TEOPEMBI O BITMCAHHBIX YTJIaxX, yIJIax MEXIy XOpAaMHu
(cekymmuMu) MU yriie MEeXJy KacaTeJIbHOW W XOpJOW MNpU pelIeHUuH
TeOMETPHYCSCKHUX 3a7ad.

— BJ'Ia):[eT]': IIOHATHUEM OITMCaHHOTO I1I€TI>IpéXyl"O.]'ILHI/IKfcl,
IPUMEHATH CBOMCTBa OIIMCAaHHOTO ‘IeTLIpéXyFO.]'H:HI/IKa Ipyu peuICHUA



3aJa4.

—  IlpuMeHsATh mNoOJIydyeHHBIE 3HAHUSA Ha NPAKTUKE — CTPOUTH
MaTeMaTUYEeCKUE MOJEIH JUIs 3ajlad PEeaJlbHOM >KU3HU U MPOBOIAUTH
COOTBETCTBYIOIIME BBIUHUCICHHUS C NPUMEHEHHEM I0J00us U
TPUTOHOMETPUH (TIOJIB3YSICh, IJle HEOOXOANUMO, KAITBKYJISITOPOM).

9 kiace

— 3Harp TpPUTOHOMETpHYECKHME (QYHKIIMU OCTPBIX YIJIOB,
HaXOJAMUTh C HUX IOMOIIBIO PA3JIMYHBIE DJIEMEHTHI IPSIMOYTOJIBHOTO
TpeyrojbHUKa («pelIeHUEe TMPSIMOYTOJIBHBIX  TPEYTOJIbHUKOBY).
Haxonute (C TIOMOIIBIO KaJIBKYJISITOpA) JUIMHBI W YTJIBL  JJIs
HeTaOJINYHBIX 3HAYCHUN.

—  Tlomw3oBaTtbest  ¢GopmysiaMH NPHUBEICHUS W OCHOBHBIM
TPUTOHOMETPHUUECKUM TOMXKJECTBOM JUISI HAXOXJACHHUSI COOTHOIIEHUN
MEXJy TPUTOHOMETPHUUYECKUMHU BEIIUYNHAMHU.

—  Hcnosubp3oBaTb TEOpEeMbl CHUHYCOB W  KOCHHYCOB IS
HAXOXXJI€HUSI PAa3JIUYHBIX DJIEMEHTOB TPEYTroJbHUKA («pelIeHne
TPEYTOABbHUKOBY»), MPUMEHSITh HUX IMPH PEUICHHH T€OMETPUUYECCKUX
3ajz1ad4.

—  Buaznersb HNOHATUIMUA rnpeoOpa3oBaHus nonoowus,
COOTBETCTBEHHBIX JJIEMEHTOB momA00HBIX ¢Guryp. Iloms3oBaThes
CBO¥icTBaMH TOMOOUS TPOU3BOJIBHBIX (UTYP, YMETh BBIUYHCIATH
JUTMHBI ¥ HaXOMHUTh YIUIbI ¥ MOJOOHBIX Guryp. [IpuMeHATs CBO#CTBA
MOJ00MsT B MPAKTUYECKUX 3a7adax. YMETh NPHUBOIAUTH IPHUMEPHI
MOMOOHBIX (GUTYP B OKPYIKAOIIIEM MHUpE.

—  Ilomp3oBaTbCcsd TEOpEeMaMHu O IPOU3BEACHUN OTPE3KOB XOpI, O
MIPOU3BEIEHUHN OTPE3KOB CEKYIIHX, O KBaJgpaTe KacaTeIbHOM.

—  Ilonp3oBaThbCcs BEKTOpaMHu, NMOHUMATh UX I'€OMETPUYECKUN U
(usmyeckuii CMBICH, MPUMEHATh UX B PELICHHH T'€OMETPHYECKHX U
dusmueckux 3amay. [IpuMeHSTH CKaJsIpHOE MPOU3BEICHHE BEKTOPOB
JUTsT HAXOKASHUSI UTUH U YTJIOB.

— Ilonp30BaThCs METOJIOM KoopauHart Ha IIIIOCKOCTH,
IIPUMEHATH €TI0 B PCIICHUUN I'€COMETPUICCKUX U MPAKTUICCKHUX 3aaa4.

—  Buazetep NMOHATHUSIMH TPAaBWJIBHOIO MHOTOYTOJBHHKA, JIWHBI
OKPY’KHOCTH, IJIWHBI AYyTH OKPYXXHOCTH W paJWMaHHON Mepbsl yrIia,
YMETh BBIYHCISITH IUIOMAnb Kpyra W ero dyacted. [IpumeHsTh
MMOJTyYECHHBIE YMEHHUS B MPAKTUYECKUX 3a7adax.

—  Haxoaurtpe ocu (Wi EHTPBI) CUMMETPHUHN (HUTYpP, IPUMEHSITH
JIBMDKEHUSI TUIOCKOCTH B TIPOCTEHIIINX CITydasiX.

— ITpumeHsTh Mory4eHHbIE 3HAaHUS Ha NIPAKTHUKE — CTPOUTH
MaTeMaTH4YeCKHUe MOJEIH JUTsI 3a/1a4 peaIbHOM )KU3HU U ITPOBOIUTH
COOTBETCTBYIOIINE BBIYHCICHUS C TPUMEHEHUEM MO100us 1
TPUTOHOMETPUUECKNX (pyHKINH (TTOJIB3YSICh, T/Ie HE0OX0aAUMO,



KaTbKYJISITOPOM).



TEMATUYECKOE IIJTAHUPOBAHME YYEBHOI'O
KYPCA(ITIO 'OAAM OBYYEHUA)

7 xnacc (He MeHee 68 )

HasBanmue pa3nena
(TemMbl) Kypca
(4nci0 4yacoB

IIpocreiimue
reoMeTrpuyeckue GUIrypbl
U UX CBOMCTBA.
Hsmepenne
reoMeTpu4ecKUX BeJUYHH

(14 4)

OcHOBHOe cojepakaHue

IIpocreiimme reomerpudeckue OOBEKTHI:
TOYKH, IIPsIMBbIC, JIYYd W YTJIbI,
MHOT'OYTOJIBHUK, JIOMAHAasI.

CMexHbIC U BepTHUKaIbHbIE yIibl. Pabora ¢
npocreimumu yeprexamu. Mzmepenue
JIMHEWHBIX W YTJIOBBIX BEJIUYHH, BBIUHCIEHHUE
OTPE3KOB M YTIJIOB.

TTepumeTp u muiomanes GUryp, cCo-TaBJICHHBIX
U3 TIPSIMOYTOJIBHUKOB

OcHOBHBIE BHIBI IeATEIbHOCTH
o0yvarommxest

DopMyIHMPOBATH OCHOBHEIE
TIOHSATHSI U OTpPE/ICIICHHUSI.
Pacno3naBaTh N3y4ueHHBIC
reoMeTpuyecKkue purypsl,
onpeaesiTh NX B3aUMHOE
pAacCIIOJIOKEHHE,

BBINOJIHATH Y€PTEXK M0 YCIOBUIO
3a/1a4H.

IIpoBoauTs npocreiimune
IIOCTPOEHUSI C IIOMOILBIO

LUPKYJIsT U1 TAHEHKH.

HN3mepsaTh JTuHEHHbIE U YTIIOBbIE
BEJIMYMHBI FEOMETPUUECKHUX U
OPAKTUUYECKUX OOBEKTOB.
OnpenesiTh «Ha a3 pa3Mephl
peaIbHBIX OOBEKTOB, MIPOBOJIUTH
rpyOyIO OLICHKY HX pa3MepOB.
Pemarp 3ana4y Ha BBIYMCICHUE
JUTUH OTPE3KOB U

BEJIUYUH YTJIOB.

PemaThb 3amaun Ha B3aUMHOE
pAacCIOJIOKEHUE T€OMETPUIECKUX
¢buryp.

IpoBoauTh KinaccUpUKALMIO YIIIOB,
BBIYHCAATH JIMHEHHBIE U yIIIOBBIE
BEJINYUHBI, IPOBOJIUTH
HEOOXOANMBIE JOKa3aTeIbHEIC



TpeyroabHuku (22 )

ITonsiTHE (6] PaBHBIX TpEYTroJIbHUKax u
IIEPBHUYHBIC IIpeaACTaBJICHUSA o PaBHBIX

(KOHTPYSHTHBIX) ¢urypax. Tpum mnpusHaka

paBEHCTBaA TPEYrOJIbHUKOB.
TIpu3Haku  paBEHCTBA  IPSIMOYTOJIBHBIX
TPEYTOJIbHHUKOB. CBOIiCTBO MeIuaHbl
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOEApCHHBIC u PaBHOCTOPOHHHE
TpeyrojabHUKH. IIpU3HaKH W  CBOWCTBa
PaBHOOEIPEHHOIO TPEYrOJIbHHKA.

TIporuB GoJibliieii CTOPOHBI TPEYTOJIBHHUKA
nexxuT 6onpimit yroi. [Ipocreiimme
HEpaBeHCTBa B reomerpuu. HepaBeHCTBO
TpeyroiapsHuKa. HepaBeHCTBO J1T0MaHOIA.
IIpsimoyronbHBIN TpeyroiabHUK cyrioM B 30°.

IlepBble MOHATHUS O TOKA3aTEIbCTBAX B
reoMeTpuun

paccy>KaeHusl.

3HAKOMUTHLCHA ¢ UCTOPHEN
pa3BUTHS T€OMETPUH

Pacno3naBaTrh 11apel  paBHBIX

TPEYroJbHHKOB  Ha  T'OTOBBIX
yepTrexax (c yKa3zaHHuEeM
IPU3HAKOB).

BbIBOANTH CICACTBHUSI (PABEHCTB
COOTBETCTBYIOIIMX  DJIEMEHTOB)
U3 PaBEHCTB TPEYTOJHLHUKOB.
@DopMyIHPOBATH  OIpPEJCICHUS:
OCTPOYTOJILHOTO, TYIOYT'OJIBHOTO,
MPsIMOYTOJILHOTO,
paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO
TPEYTrOJIBbHUKOB; OHCCEKTPHUCHI,
BBICOTBI, MEUAHBI TPEYTOJIBHHUKA;
CEpEeIMHHOr0  MEPIICHAUKYJIsIpa
OTpEe3Ka; repuMeTpa
TPEYroJbHHUKA.

dopMyaMpoBaTh  CBOWCTBAa U
MpU3HAKHU paBHOOEAPESHHOTO
TPEYroJbHHUKA.

Crtpourhb YepTEexKH, pemiathb

3aJa4d C MOMONIBIO HAXOXKIASHUS
PaBHBIX TPEYTOJIBHHUKOB.

IIpuMeHsATHL TIPU3HAKN PABEHCTBA
MPSIMOYTOJIBHBIX TPEYTOJIHLHUKOB

B 3a/1a4ax.

o BBI
Hcnoib30BaTh OBBIE
pecypcst JIs Hccae10BaAHUA

CBOMCTB M3y4aeMbIX (GUTYp.

3HAKOMUTBHCH C HCTOPHEi pa3BUTHS
TEOMETPHUH



IIpooonowcenue

Haszpanue
pasneJia (TeMbl)
Kypca (4uc/I0 4acoB)

OcHoOBHOe conepaxaHue

OcHOBHBIE BUABI 1eATECJIBHOCTH
odyvarumxest

IMapasiesbHbIe
npsiMble, CyMMa yIJioB
Tpeyroabuuka (14 )

ITapanmenbHbIe npsiMbIE, ux
CBOIICTBA, ITsTerit oCTyJiaT
EBximpna.  Haxkpect Jeskaiue,
COOTBETCTBEHHBIE u
OJTHOCTOPOHHHUE YTIIBI

(oOpa3oBaHHBIC TP IEPECEUYECHUU
napajuIeJIbHBIX MPSIMBIX CEKyIlei).
IIpu3Hak MapauIeIbHOCTH MPSIMBIX
yepe3 pPaBEHCTBO PACCTOSHUH OT
TOYEK OJHONH MpsIMOM 110 BTOpOI

psIMOM.
CymMMa yIJI0B TpEYroJbHHMKA H
MHOT'OYT'OJIbHHUKA.

BHeliHue yribl TpeyrojbHHUKa

‘I’OpMyJ]HpOBaTL MOHATHE NMapaJUICIIBHBIX TIPAMBIX,
HAXOIUTH IMPAKTHYCCKUEC NIPUMECPBHI.

HN3yuaTrs cBOMCTBa yIJIOB, OOpa30BaHHBIX IIPH
IEPEeCeYeHUN NapaUIeIbHBIX TMPSIMBIX CEKYIIeH.
IIpoBoauTH /10Ka3aTeJIBLCTBA NAPAUICIBHOCTH JBYX
MPSIMBIX C TOMOIIBIO YTJIOB, OOpa3oBaHHBIX IIPHU
IIEPEeCeYSHUN OTUX TIPSIMBIX TpPEeThbed MPSIMOM.
BbIuuCcasITH CyMMy yIJIOB TpEYroJIbHUKa U
MHOTOYT'OJIbHUKA.

Haxoaure 4uCciIOBbIE M OYKBEHHBIC 3HAYCHUS
YIJI0B B TeOMETPUUYCCKUX 3aJagax c
HCHIOJIL30BAHMEM  TEOpEM O CyMMe  YIJIOB
TPEYrojbHUKa U MHOTOYTOJIbHHKA.

3HAKOMUTBCHA € HCTOPHE pa3BUTHUS T€OMETPUHU




Oxpy:xHOCTH OKpY>KHOCTb, XOPAbI U JTNAMETPHI, D®opMyIUPOBATH ONpedeJeHHus: OKPYKHOCTH, XOPIbI,
H KpYT. ux cpoiictBa. KacarenpHas K JuaMeTpa U KacaTeJIbHOW K OKpyxHocTu. M3ydarsb
I'eomeTpuueckue OKPY>KHOCTH. OKpPY>KHOCTb, UX  CBOWCTBa, IMPU3HAKH, CTPOMTH  YEPTEIKHU.
NOCTPOCHUsS BOucaHHass B yroi. IloHstue o HccaegoBarb, B TOM uucie HCNOJab3yst HuGppoBbIe
(14 ) I'MT, mnpumMeHeHue B 3ajadax. PeCcyperl: OKPYKHOCTb, BIIMCAHHYIO B YTOJI; LECHTP
BuccekTpuca " cepeMHHBIN OKPY’>KHOCTH, BIIMCAHHOW B  yrojl; PpaBE€HCTBO
TIEPHEHIUKYIISIP KakK OTPE3KOB KaCaTCJIbHbIX.
T€OMETPHUYIECKHUE MECTA TOYEK. Hcnoabp30BaTh MeTOoa I'MT JJIA 1O0Ka3aTCJIbCTBA
Opr)KHOCTB, OIIMCaHHasI OKOJIO TEOPEM O IIEPECCUCHHNU 6I/ICCCKTpI/IC yTrioB
TPEYroJIbHUKA. Broucaauas B TPEYTroJIbHUKA U CEPECAUHHBIX IEPICHANKYIISIPOB K
TPEYTOJIbHUK OKPY>KHOCTbD. CTOpOHaM TPEYroJIbHUKa C IIOMOIIBIO I'MT.
Ipocreiiiue 3312491 Ha TOCTPOEHUE OBJIaI(eBaTLuHOHﬂTl/IHMH BITMCAHHOM W OMTMCAaHHOM
OKPY>KHOCTEH TPEeyrojIbHUKA, HAXOAUTh LICHTPBI
3TUX OKPY’KHOCTEHL.
Pemiath OCHOBHBIC 3a/lauM HAa NOCTPOEHMe: YIJIa,
paBHOro JaHHOMY; CEPEAMHHOIO IEepIEeHAUKYJIsIpa
JAHHOI'O OTpe3Ka; MNPsSMOM, MpOXOoIsIlieii uepes
JAaHHYIO TOYKY W NEPHEHIUKYJISIDHOM JTaHHOU
PSIMOM;; OHCCEKTPHUCHI JAHHOTO yria;
TPEYTrOJIbHUKOBIO Pa3JIMYHBIM 3JIEMEHTAaM.
3HAKOMHUTBCA € HCTOPHEH pa3BUTHUS T'€OMETPUHU
IoBTopenue, IToBTOpEenue u 00o0mieHue Pemarnb 3aa4u Ha MOBTOpPEHUE,

00001IeHHEe 3HAHNIH
(4 9)

OCHOBHBIX MOHSTHH M METOJ/OB
Kypca 7 xjacca

WUTIOCTPUPYIOIIUE CBSI3U MEXIY Pa3InIHBIMUA
JacTsIMU Kypca




8 kmacc (He menee 68 )

Haszpanue
pasneJia (TeMbl)
Kypca (4HCJI0 4acoB)

OcHoOBHOe conepaxaHue

OcHOBHBIE BH/bI JeATECJIbHOCTH
o0yvarommxcest

Yetoipéxyroasnuxn (12

1)

ITapannenorpamm, ero nmpu3HaKku U
CBOIiCTBA. YacTHble ciaydau
apajuieJIorpaMMOB
(IpsSIMOYTONBHHUK, PpOMO, KBaapar),
ux IpU3HAKH u CBOMCTBA.
Tpaneuwus. PaBHoOoxkas u
NPSIMOYTOJIbHAsI TPACIIUH.

Y asoenne meauansl. LlenTpansHas
CUMMETpPUS

HN3o06paxaTsh " HAXOAUTh Ha qepTrexax

4eTBIPEXYTOJBHUKH  pa3HBIX  BHJOB M HX
SJIEMEHTBL.

@opMyJHPOBATH ONpeesIeHUs: apaliesorpamMmma,
MpsIMOYTOJIbHUKa, poMOa, KBajpara, TpareunH,

PaBHOOOKOMH Tpanenuu, NpsiMOyTroJIbHOH Tpanenuu.
Jloka3piBaTh M HCHOJb30BATH NPH pPeLIeHHH 3a1a4

NpU3HAKM W CBOMcCTBa: rapauieJiorpaMmma,
NpSMOYTOJIbHUKa, poMOa, KBajpaTa, TpaneunH,
paBHOOOKOI Tpanenu, OpsSIMOYTOJIBHOM
TpaneuuH.

IIpumensaTb MeTO/X YABOCHHUS MeJIHaHBbI
TPEeyroJibHUKA.

Hcnoab3oBars nudpoBbIe pecypcel JULs

HCCIICIOBAHUSI CBOMCTB M3y4aeMbIX (QUTYD.
3HAKOMUTBLCSI ¢ MCTOPHEN Pa3BUTHSI TEOMETPUH




Teopema daneca n
Teopema o
MPONOPUHOHATbHbBI
X O0Tpe3Kax, 1noaoo-
HBbIE TPEYrOJbLHUKH
(15 u)

Teopema @aneca u Teopema oO
OPOIMOPIIHOHAIIBHBIX OTPE3Kax.
CpenHsisi JIMHUS TpPEyroJIbHUKA.
Tpanenusi, €€ cpeaHsist TUHUS.
TIponopuronansHbBIC OTPE3KH,
IIOCTPOEHHUE 4eTBEPTOro
MPOTNOPIMOHAIIBHOTO OTpPEe3Ka.
CaoiicTBa eHTpa macc B
TpeyTroJbHUKE.

ITonoGuBIe  TpeyrompHHKH. Tpu
HpU3HAaKa I0JIO0HsST TPEYTrOJIBHUKOB.
ITpakTHyeckoe mpuMeHEeHUE

IIpoBoauTL HOCTPOEHHUS] C IOMOIUBIO LUPKYIS U
JIMHEMKN C HCHONB30BaHHE TeopeMbl dajeca H
TEOPEMBI O  NPOINOPIHUOHAIIBHBIX  OTPE3KaX,
CTPOUTH YETBEPTHIM NPONOPLUOHAIBHBIN OTPE30K.
IlpoBoauThL 10KA32TEJBCTBO TOrO, YTO MEIUAHBI
TPEyroabpHUKA IIEPECEKAIOTCS B OJHON TOYKE, W
HAXOAMTh CBS3b C IIEHTPOM Macc, HAXOAHMTh
OTHOIIIEHHE, B KOTOPOM MEIWAHBI JENISATCS TOYKOU
X MIepEeCEUCHUsI.

Haxoauth nogoOHBIE TPEYTOJBHHUKH Ha TOTOBBIX
gepTe’kax C  yYKa3aHHEM  COOTBETCTBYIOIIMX
NIPU3HAKOB MOI00MUS.

Pemate 3agaum Ha T0JOOHBIE TPEYTOJIBHUKU C

nIOMOIIbIO CaMOCTOATEIBHOTO NOCTPOCHU A
qepTe}Keﬁ u HaXOXIACHUA HO,Z[O6HI>IX
TPEYTOJIbLHUKOB.

[IpoBoauTh M0KAa3aTENBCTBA C HCIOJIB30BAaHUEM
MPU3HAKOB MOI00US.
Joxa3piBaTh TpU
TPEyTrOJIbHUKOB.
IIpuMeHATH MOJyYEHHBbIC 3HAHUSI NPU PEIICHUU
TeOMETPHUUYECKUX U MPAKTUYESCKUX 3a7ad.
3HAKOMUTBLCSI ¢ MCTOPHEN Pa3BUTHSI TECOMETPUH

pu3HaKa monooust

Inowans.
Haxoxaenue
1oL/ e i
TPeyroJbHHKOB

U MHOTOYTOJIbHBIX
¢uryp. ILnomamn
noxo6ubIX Gpuryp (14
)

Tlousitue 06  oOmielt  Teopuu
TUTOIIIATH.
DopmyIBI LTSt TUTOIIATH

TPEYroJIbHUKA, MapajiejiorpaMMa.
OTHoOIlIEHUE IuIoIaaei
TPEYTrOJILHUKOB c oomuM
OCHOBAHHEM HJIM OOIIEH BBICOTOM!.

Braucienue mjomanen CIOXKHBIX
¢uryp uepes3 pazbueHue Ha 4acTH U
JOCTPOCHUE.

OBjajseBaTh, NEePBUHYHBIMU NPeJICTABJIEHUAMH 00
obmieit Teopun tiomanu (Mepsl), GoOpMyJIHMPOBATH
CBOMCTBA IJIOLIAH, BBISCHATH UX HATJISIHBIH CMBICII.
BepiBoauTh (opMyINBl MIIOmMAMM MapajuieIorpamma,
TPEYroJIbHUKA, Tpareuuu u3 GopmyJibl TUIOMA N
OpsIMOYTOJILHUKA (KBaJsIpaTa).

BbiBoauTs  GOpMynbl  IUIOIIANM  BBIMYKJIOTO
YeTBIPEXYTONBHUKA Yepe3 JHAaroHaJld M Yroll
Mmexnay HumHa. Haxoaurs mromamu ¢uryp,
H300pa>kEHHBIX Ha KJICTYATOM Oymare,




ITnomanm ¢uryp Ha KiIeT4aToM

Oymare.

TTnomaau MMOAOOHBIX duryp.
Brerucnenne momaneit. 3amaum ¢
NPAKTHIECCKUM cozepIKaHuEeM.

Perienure 3aga4 ¢ mOMOIIBIO METOAA
BCIIOMOTaTeJIbHON IJIOIIa N

HCIOJIB30BaTh  pa30OHeHue Ha  4acTu u
JAOCTPOECHHE.

Pa3zoupars npuMepbl HCIIOJIb30BAHUS
BCIIOMOTaTENbHOMN IJI0Ia 1 s pelieHus

TE€OMETPUYCCKHX 3a]1ad4.
Haxoaurts ruiomanu mogo0HbBIX GUTYP.
BeruncasiTh ImIoniagu pa3IMIHBIX MHOTOYTOJBHBIX
¢uryp.

Pemiatp 3amaym Ha IUIOMIAJh C MPAKTHYCCKUM
COJIepKaHUEM

Teopema Ilndaropan
HayaJja
TPUTOHOMETPHH

(10 )

Teopema ITudaropa, eé
JIOKA3aTeIIbCTBO W IIPHUMCHCHHE.
O6parnas Teopema [Tudaropa.

OmnpezeneHre TPUTOHOMETPUYECKUX
yHKIMI OCTpOro yria,
TPUTOHOMETPHUUYECKUE
COOTHOLIEGHUSI B IPSIMOYTOJIBHOM
TpEYTOJbHUKE. OcHOBHOE
TPUTOHOMETPHUUYECKOE  TOXIECTBO.
COOTHOIICHUSI MEXY CTOPOHAMH B
NPSIMOYTOJIBHBIX TPEYTrOJbHHUKaX C
yriamu B 45° u 45°; 30° u 60°

Joxa3biBaTh Teopemy Iludaropa, memosb3oBarh
e€ B IIPAKTUYECKUX BBIUNCICHUSAX.
DopMyJHPOBATH OIPECIICHUS
TPUTOHOMETPHUUYECKUX (PYHKIIUA OCTPOro yriia,
NPOBEePATHh UX KOPPEKTHOCTb.

BbIBOAMTHL TPUTOHOMETPUUECKHE COOTHOIIECHUS B
NPsIMOYTOJILHOM TPEYTOJIbHUKE.

HcecnenoBaTth COOTHOLIEHUS MEXAY CTOPOHAaMH B
MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yriiaMu B 45° u
45°; 30° u 60°.

Hcnosb3oBaTh GOPMYIIBI IPUBEACHHUS 1 OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIAECTBO ISl HAXOXKICHUS
COOTHOILIEHUI MEXK/1y TPUTOHOMETPUUECKUMU
(GyHKIMSIMU Pa3JIMYHBIX OCTPBIX YIJIOB.
IIpuMeHATH NOJTyYEeHHBbIE 3HAHUS U yMEHUs IIpU
pelIeHnn NpakTUIecKuX 3aad.

3HAKOMUTBHCS C MCTOPHEil Pa3BUTHSI TEOMETPHUH




Yriabl B OKPYKHOCTH.
Bnucannbie

U ONMCaHHbIE
4eTbIPeXyroJIbHUKHU.
KacareabHbie

K OKPY’KHOCTH.
Kacanme okpykHocTeii

(13 u)

Brucansble u LIeHTpalbHbIC YIJIbI,
YroJl MEXK1y KacaTeabHOU U XOpHAOH.
VYriasl MeKIy XOpAamMHu U
CEeKYyIMMHU.

BnucanHble 1 onucaHHbIE YETBIPEX-
YTOJIBHUKH, UX IIPU3HAKU U
cBoiictBa. [IpumeHeHue aTUX
CBONCTB

[pU PEIIEHUH I€OMETPUUYECKUX 3a-
aad.

DopMyJIHPOBATH OCHOBHBIE OTPEIEIICHHUS,
CBSI3aHHBIE C YTJIAMH B Kpyre (BIIMCAaHHBIN yToJI, IeH-
TPaJIBHBII yTOJI).

HaxoauTs BIIMCaHHBIC YTIIBI, O PAIOIINECS Ha OTHY
YTy, BBIYHCISITH YTIIBI C IOMOIIIBIO TEOPEMBI O
BIIMCAHHBIX yIJIaX, TEOPEMBI O BIHCAaHHOM
4eTpEXYTOJIBHUKE, TEOPEMBI O IIEHTPAIILHOM yTJIe.
HccnenoBaTth, B TOM YHCIE C TOMOMIBIO ITN(POBHIX
pecypcoB, BIUCAaHHBIE M OITMCAaHHBIE YEeTHIPEX-
YTOJIBHUKH, BBIBOAUTH UX CBOWCTBA M IPU3HAKH.

BszanmHoe pacnomokeHne — IBYX .

N Hcnoab30BaTh 3TH CBOICTBA U NIPU3HAKU IIPU
OKpPY>KHOCTEH. Kacanue peleHny 3a1a4
OKpY>KHOCTEH

IloBTOpEHMeE,
00001IeHHE
3HAHUH

(49

IToBTOpEeHNE OCHOBHBIX ITOHATHI U
METOJZIOB KypcOB 7 U 8 KJIacCOB,
0000I11IeHrEe 3HAHUI

Pemats 3amaum Ha IIOBTOPEHUEC, UWIJIIOCTPUPYLIIHNEC
CBsA3U MCXKAY pa3JIMYHbIMU YacCTsAMU Kypca




9 kiacc (ue menee 68 1)

Ha3sanne
OCHOBHBIE BHJBI
pasneJia (TeMbl) OcHoOBHOe conepaxaHue
AesITeJTbHOCTH 00y4aIoLIHXCsT
Kypca (4uC/I0 4acoB)
Tpuronomerpus. OmpeienneHne TpPUTOHOMETPHIECKIX ®opMyaHPOBATH OMpeIeTeHus
Teopembl kocunycoB U | (yHKuii yrios ot 0° mo 180°. TPUTOHOMETPHUYECKNX (DYHKIIHH TYIBIX M HNPSIMBIX
CHHYCOB. KocuHyc u cuHyc npsiMmoro u Tymnoro YIJIOB.
Pemenne yriia. Teopema KOCHHYCOB. BbiBOANTBE TEOpeMy KOCHHYCOB U TEOPEMY CHHYCOB
TPEYroJjibHUKOB (O606U.IéHHaﬂ) TeopeMa CUHYCOB (C (C panuycom OIMHUCAHHOU Opr)KHOCTI/I).
(16 w) panu- . PemaTh TpeyroabHUKH.
YCOM OIMCAaHHON OKpykHOCTH). Ha- PemaTh npaktuyeckue 3aaadd, CBOASAIIMECS K Ha-
XOXKJACHNUC JUTMH CTOPOH 1 BEJIMYUH XOXKIEHHUIO PA3JIMYHBIX 3JIEMEHTOB TPEYTrOJIbHHUKA
YIJIOB TPEYTOJIbHUKOB.
dopmyna miomaau TpeyrojbHUKa
yepe3 JBE CTOPOHBI U Yrol MEXKIy
HumMu. Popmyna riomagu
4eTBhIPEXYTOJIbHUKA YEpPe3 ero
JMaroHanu
U Yol MEeXIy HUMU.
IIpakTyeckoe npuMeHeHu e
JIOKa3aHHBIX T€OPEM
IIpeodpa3zoBanue TTonsitue o mpeoOGpa3zoBaHUU I1OH0- OcBauBaTh NOHSITHE IPEOOpPa30BaHUSs TOAOOHUS.
noxodusi. Merpuueckne| Owisi. HccnenoBarh OTHOIICHUE JIMHEHHBIX 3JIEMEHTOB
COOTHOIIICHHUSI CoOOTBETCTBEHHBIC AJIIEMEHTHI IMOJIOOHBIX |  GUTyp Ipu npeobpazoBaHuu 1moaodusi. Haxonurs
B OKPY:KHOCTH duryp. IIpUMEPBI TTOJ00UST B OKpY Karouei
(10 w) Teopema O TIPOU3BEJICHUH OTPE3KOB JENCTBUTEIBHOCTH.
XOpJ, TeopeMa O IMPOU3BEACHHUU BblBOIll/lTL METPHUUCCKUE COOTHOILICHUA MEXIY OT-
OTPE3KOB CEKYINX, TEOpeMa O KBajgpare| PE3KaMM XOp/, CEKYHUIUX U KacaTCJIbHBIX C
KacaTenbHON. TIpUMeHEHUE B HCIIOJIb30BAHUEM BITMCAHHBIX YTJIOB U TOJOOHBIX
peIeHN TeOMETPHUYECKUX 3a/1a4 TPEYTOJILHUKOB.
PemaTh reomeTpuuecKkue 3a1aUd U 3a0a9H U3
peanbHOH KU3HU C UCTOJIB30BAHUEM MOJO0HBIX
TPEYTrOJILHUKOB




Bekropsi(12 4)

OmpenenieHne BEKTOPOB, CIIOKEHHUE U
pa3HOCTb  BEKTOPOB, YMHOKECHUE
BEKTOpa Ha YHCJIO.

dusznueckuii MU = reoOMEeTPUYECKUM
CMBIC]I BEKTOPOB.

Paznoxenue  BexkTOpa 1O OBYM
HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunats! BekTopa.

CkansipHOE TIPOHU3BEJIEHHE BEKTOPOB,
€ro IpHMEHEHHE [JIsI HaXO0XKJICHUS
JUIMH U YTJIOB.

Pemenne 3amad ¢ momMonipro BEKTOPOB.

HpI/IMeHeHI/Ie BCKTOPOB JIsA pCUICHUS
3a1a4 KUHCMAaTUKHU 1 MCXaHUKHN

Hcnonb30BaTh BEKTOPHl KaK  HAIlpaBJICHHbBIC
OTpE3KH, Hccae10BaTh reOMETPUUYECKHI
(mepemeneHne) U (GU3UYCCKUN (CHIIA) CMBICITBI
BCKTOPOB.

3HaTh ompeaesieHUsi CyMMbBI W Pa3HOCTH
BEKTOPOB, YMHOCHHUSI BEKTOpa Ha 4YHCIIO,
HCCJIeIOBATh TCOMETPUYCCKHNA W (HU3UUCCKUUA
CMBICJTBI 3TUX OTICPAITHA.
Pemartn TEeOMETPUYCCKUE
HUCIOJIb30BaHUEM BEKTOPOB.
PackaaasiBaTh BEKTOp 110 JBYM HEKOJUTHHEAPHBIM
BEKTOpaM.

Hcnonb3oBaTh CKaJISIpHOE MIPOU3BECHNE
BEKTOPOB, BBIBOJAUTH €I'0 OCHOBHBIE CBOICTBA.
BprumcesasaTs CcymMMmy, pPa3HOCTb U CKaJISIpHOE
MPOU3BEJICHUE BEKTOPOB B KOOPAUHATAX.

3aga4uun C

HpHMeHHTb CKaJIAIPHOC NMPOU3BECACHUEC JIsA
HaXO0XACHUA JIMH U YI'JIOB




JexapToBbl
KOOPJAHHATHI
miaockoctu (9 )

Ha

HeKapTOBI)I KOOpAWHATBI TOYCK Ha
ITIJIOCKOCTH.

YpaBHeHUE OPSIMOM. YrioBoi
ko> priment, TaHI'CHC yria
HaKJIOHA, napaJuieJIbHbIe u
TEePIICHANKYJIISIPHBIE TIPSIMBIE.
YpaBHeHHE OKPY>KHOCTH.
Haxoxxnenme koopamHaT  TOYEK
nepecedYeHust OKPY>KHOCTH u
OPSIMOH.

Meton koopaWHAT OpH pEHIeHUH
reOMETPUYECKUX 3a7ad.
Hcnons3oBanue mMeroga KOOpAMHAT
B IIPaKTHYECKHUX 3aj]adax

OcBauBaTh NOHSATHE TIPSIMOYTOJIBHOW CHCTEMBI
KOOPJIMHAT, JCKaPTOBBIX KOOPJIMHAT TOYKH.
BeiBoauTh YypaBHCHHE TIPIMONH W OKPY>KHOCTH.
BeigeasiTh TIOJHBIA KBaJpaT JUISI HAXOXKICHHUS
IIEHTpau paJiiyca OKPYKHOCTH MO €€ YpaBHCHHIO.
Pemrare  3amaum HAa  HAXOXKIEHHE  TOYEK
TIepecedeHusI NPSIMBIX U OKPYKHOCTEH C TTOMOIIIBIO
METOaa KOOPJMHAT.

Hcnoan3oBarhs CcBOMCcTBA YrioBOTO KOod(hdUIHEHTA
NpSAMOIi TIpU pELIeHUM 3aJad, Ul OIpeIeICHUs
PACITIOJIOKEHUST TTPSIMOM.

IpumensaTs KOOPJIMHATHI npu peleHnu
reOMETPUYECKUX W IPaKTHYECKMX 3ajad, IJis
MOCTPOEHUS] MaTeMaTHYEeCKUX mojeneun

peasbHBIX 3a71a4 (KMETOJI KOOPIHUHAT).
IMoab30BaTHCsA U1 NOCTPOSHUS M HCCIICIOBAaHUI
HU(pPOBBIMU pecypcamMH.

3HAKOMUTBCH € HCTOPHE pa3BUTHUS T€OMETPUHU




IIpooonocenue

Haszpanue
pasneJia (TeMbl)
Kypca (4uC/I0 4acoB)

OcHoBHOe conep:xaHue

OcHOBHBIE BHU/bI JEATECJIbHOCTH
o0y4JaroumXxcs

IIpaBuibHbIC

MHOT0YT OJIbHUKH.
JuInHA OKPY:KHOCTH U
MJIOLIA/Ib Kpyra.
Bbruucienue niomanei

(8w

IIpaBunbHBIC MHOT'OYTOJIbHUKH,
BBIYHCJIGHUE UX DJIEMEHTOB. Hucio
T U JUIMHA OKpYy’KHOCTU. J{nmHa nyru
OKpy>KHOCTU. PanmanHass mepa
yrna.

IInomane kpyra u €ro 3I€MEHTOB
(cexTopa M cerMeHTa). Berancnenue
ruromanaeit Gpuryp, BKITFOYAFOIITNX
3JIE€MEHTHI Kpyra

DopMyIHPOBATH ONPEICIICHUE MTPABUIBHBIX
MHOT'OYT'OJIBHUKOB, HAXOAUTH UX 3JIEMEHTHI.
Iosb30BaTHCs OHATHEM JJIMHBI OKPY>KHOCTH,
BBEJEHHBIM C ITOMOIIIBIO ITPaBUIIBHBIX
MHOTOYTOJTHHUKOB, ONPEAeJsATh YUCIIO T, JUINHY JTyTH
¥ paguaHHYIO Mepy yria.

IMpoBoauTh Mepexoa OT pajJHaHHON MEpHI yIia K
TpagxyCHON U HAOOOPOT.

OmnpeaesasiTh MJIOMEAAL KpyTa.

BeiBoauTh (popmyasl (B rpagycHoil M paauaHHOM
Mepe) ISt JUIMH 1yT, IUIOIIANeH CEKTOpOB M
CErMEHTOB.

Bbruucasite miomaau GUryp, BKIIOYAOIINUX 3Jie-
MEHTBI OKPY>KHOCTH (KpyTa).

Haxoaute miomany B 3afadax peajbHOU >KU3HU




JIBM:KeHUsl MJI0CKOCTH
(6w

IloHsiTHE O NBUYKEHUU IIJIOCKOCTH.
ITapasienbHBII IEpEeHOC, IOBOPOT U
cummeTpusi. OCH U IEHTPBI
CUMMETPHHU.

IIpocreiimue npumeHeHUs B
pelIeHny 3ana4

Pa30upars npuMepsl, HITIOCTPUPYIONINE TTOHSTHS
JBIDKEHUSI, IIEHTPOB U OCEH CHMMETPHH.
®opMyIMPOBATL  ONpEJEIEHHs  MapaJIeIbHOIO
MepeHoca, IOBOPOTa W OCEBOM  CHMMETPHH.
BeIBoaANTH NX CBOICTBA, HAXOAUTH HETIOJBHIKHBIC
TOYKH.

Haxoauths LEHTPHI U OCH CUMMETPUI NPOCTEHIIINX
¢uryp.

IIpumensaTs napaJsiieabHbIi epPeHoC u
CUMMETPHIO NPU PEHICHUH T'€OMETPHYECKHUX 3ajad
(pa3bupaTh IpHUMEpHI).

Hcenonb30BaTh 1151 MOCTPOEHUST U MCCIEOBAHUN
11(ppPOBbIE PECypPChI

IloBTOpEHMeE,
00001IeHHE,
cUCTeMAaTH3aIMS
3HAHMIG?

(7w

IToBTOpEeHHE OCHOBHBIX MHOHSITHU U

METOJIOB KypcoB /7/—9  Kilaccos,
00o0lIeHHe M cCHUCTeMaTH3alus
3HaHUIL. IIpocreiimue
reoMmerpuyeckue (Qurypsl u  ux
CBOMCTBa. N3mepenue
reOMETPUYECKHUX BEIUYHH.
TpeyroasHUKH.

ITapansenbHbie "
NEePHEeHANKYIISIPHBIC MIPSIMBIC.
OKpYy>KHOCTBH " KpYT.
I'eomeTpuueckue TIOCTPOEHMUSI.

Yriabel B OKpy’KHOCTH. Brincanusie
u ONMCaHHBIC OKPY>KHOCTU
MHOTOYTOJIbHUKOB.

IIpsimast 1 OKpPY>KHOCTb.
YeTplpEéXyrojabHUKU. Brincanusie u
ONMCAHHBIC YETHIPEXYTOJIFHUKH.
Teopema Iludaropa wu Hayama
Tpuronomerpuu. Pemenne o0mmx

OnepupoBarb  HOHATUSIMH:  (GuUrypa,  TOYKa,
npsiMasi, yrojl, MHOrOyroJIbHHUK, paBHOOEIPEHHBIH
u PaBHOCTOPOHHMI TPEYTOJIbHUKH,
MIPSIMOYTOJIbHBIH TPEYTOJBHHUK, MelIMaHa,
OuccekTpuca u BBICOTA TPEeyrojabHUKA,
napajuiesiorpamMmm, pomo, OPSIMOYTOJIBHUK,

KBaZpaT, TpaleLus; OKPY)KHOCTh, KacaTeslbHasl;
paBeHCTBO W moaodue (uryp, TpPEeyroiabHHKOB;
napasieIbHOCTh u HEePIICHIUKYIJSIPHOCTD
MNPSIMBIX, YIOJ MEXAY HNPSIMBIMH, CHMMETPHS

OTHOCHUTEJIIBHO TOYKHM W  MPSAMOI; JJIVHA,
paccrosiaue, BEJIUYHHA yria, TUIOIAb,
nepumMeTp.

HUcnoub3oBath GopMyJibl: NEPUMETPa U IUIONIAIH

MHOTOYTOJIBHMKOB,  JUIMHBI ~ OKPY)XHOCTH U
IUIomaaAn  Kpyra, 00bEMa  MNPSIMOYTOJIBLHOTO
rapauiesIenuIesa.

OnepupoBarsb TMOHATHAMM: MIPSIMOYTOJIbHAS

CUCTEMA KOOpJAWHAT, BCKTOP; HCIOJb30BaAThb 3THU
TMOHATHUA IJIsI NPCACTABJICHUA NAaHHBIX U PCUICHUSA




TPECYTroJbHUKOB. 3aaa4, B TOM HHUCIIC Hns3 Apyrux y‘{e6HBIX

ITpaBUIIBHBIE MHOTOYTI'OJIbHUKU. npeameroB. PemiaTrh 3agauM  Ha IOBTOpPEHHE
IIpeoOpazoBaHUsI INIOCKOCTH. OCHOBHBIX INMOHSATHH, WITIOCTPALIMIO CBSI3€H MEXIy
JBmxenus. ITonobue. Cummerpus. pasJIMYHBIMU YacTsAMHU Kypca. BpiOupars meron
ITmomane. Beraucienne mioniagci. IJIST pELLICHUS 3aa4H.

ITnomanu nmogo6HbBIX GUTYP. Pemare 3aga4m U3 NMOBCEAHEBHOW JKM3HHU

JlekapToBbI KOOpAUHATHI HA
TIJIOCKOCTH.
BekTops!l Ha m1ockocTH

IIpooonowcenue

IIpu paszpaboTke paboueil mporpaMMbl B TEMAaTHYECKOM IUJIAHUPOBAHUHU JIOJKHBI OBITh
YYTE€Hbl BO3MOXXHOCTH HCIIOJIb30BAaHUS DJJICKTPOHHBIX (LIM(PPOBBIX) 0Opa3zoBaTeIbHBIX
pecypcoB, SIBISIFOIIMXCSI y4e€OHO-METOJIMYECKMMH MaTrepuaiaMu (MyJIbTUMEIUNHbBIC
porpaMMbl, DJIEKTPOHHBIE YUYEOHHUKHM U 3aJadyHUKHU, DJIEKTPOHHBIE OUOIMOTEKHU,
BUPTYyaJlbHbIC nmabopaTtopuu, UTPOBBIC OpOTpPaMMBl, KOJIJICKITUU HU(PPOBBIX
0o0pa3oBaTeJIbHBIX PECYpPCOB), UCIIOJIB3YEMbIMHU IJII OOyUYEHUS U BOCIHUTAHUS Pa3IUUYHBIX
rpynno mojJb30BaTesled, TMpeACTaBICHHBIMH B OJIEKTPOHHOM (mudpoBOM) BUAE U
peantu3yrommuMi Au1akTudeckue Bo3MoxkHoctu UKT.

IIpoMe:kyTouHasi aTTecTalUsi TPOBOAUTCS B cOOTBETCTBUHM C «llojoxkeHneM o mpoBeICHUU
MIPOMEKYTOUHOM aTTecTalui 00YJaroIMXCsl M OCYILIECTBICHUH TEKYIIEro KOHTPOJIS UX YCIIEBaEMOCTH B
I'BOY COLI um. H.C. Hdoposckoro c. [Togdenbck» B popMe UTOroBOii KOHTPOJIbHOH padoThbl B Mae



MecsLeE.

BocnurarenbHblii noTeHIman ypoka « MaTeMaTHKH» PEAIN3YyeTCs Yepes:
® YCTAHOBJICHHE JOBEPUTEJIbHBIX OTHOLICHUHW MEXIy YUHUTEIEM M €ro y4Y€HUKaMH, CIHOCOOCTBYIOLIMX
MO3UTUBHOMY BOCHPUSATHUIO ydalllUMUCA TpeOOBaHUM M MPOCHO yduTEINsl, MPUBJICUYCHUIO UX BHUMAHUS K
oOcyxJaeMoi Ha ypoke HH(opMaIMK, aKTUBU3ALMK UX TT03HABATENbHON AEATEIbHOCTH;
e 100yX/JeHHE IIKOJBbHUKOB COOJII0IaTh HA YPOKE OOLENPUHSTHIE HOPMBI TOBEACHHUS, MpaBuia OOIIeHUs
CO CTapIIMMU (YYUTENIIMH) M CBEPCTHUKAMU (IIKOJbHUKAMH), MPUHLHUIBI Y4eOHOM AMCUMIUIMHBI U
caMOOpraHu3alny;
® [pUBJICYCHHE BHUMAHMS IIKOJIbHUKOB K IIEHHOCTHOMY acleKTy H3Y4YaeMbIX Ha YypOKax SBJIIECHUH,
opraHu3anys ux padboThl ¢ MOJy4aeMON Ha YpOKE COLMAIbHO 3HAYUMOM MH(pOpMalnnel — HHULIMUPOBAaHUE
ee 0OCYXJIeHMsI, BBICKA3bIBaHMs YYAIMMHUCS CBOETO MHEHHUs IO €€ MOBOJY, BBIPAOOTKU CBOEro K Hel
OTHOILICHHS;
® JEMOHCTPALMIO JETSIM IPUMEPOB  OTBETCTBEHHOIO, TPaKJAaHCKOTO IIOBEICHMS, IPOSIBICHUSA
YeJIOBEKOIIO0Us U J00pOCepaeuHOCTH, NOA00p COOTBETCTBYIOLIMX TEKCTOB [UIi YTEHUs, 3a7ad JUls
peleHus, IpoOJEeMHbBIX CUTYyalUi 17151 00CYKIEHUsS B KIIacce;
® [pUMEHEHHWE Ha YpPOKE HUHTEPAKTHBHBIX (OpM palbOThl  yYalIMXCs: MHTEIEKTYalbHbIX WID,
CTUMYJIMPYIOIIHUX [TO3HABATEIbHYI0 MOTHUBALMIO LIKOJIBHUKOB; JNJAKTUYECKOTO TEaTpa, I'/Ie MOJIyUYECHHBIE
Ha ypOKe 3HaHHs OOBIIPHIBAIOTCA B TEaTPaJbHBIX IOCTAHOBKAX; JUCKYCCUH, KOTOpPbIE NAIOT Y4alUMCS
BO3MO’KHOCTh IPUOOPECTH OMBIT BEJCHUS KOHCTPYKTUBHOTO TUANora; TPyHIoBOi paboTsl WM paboThl B
napax, KOTOpbI€ yyaT IIKOJIbHUKOB KOMaH/IHOW paboTe U B3aUMOAECHUCTBUIO C JPYTUMH JETbMU;
® BKIIIOUEHHE B YPOK HIPOBBIX MPOLELYpP, KOTOpPbIE IOMOTarT MOAJAEpX,aThb MOTHBALMIO JETEH K
MOJIYYEHUIO 3HAHWH, HAJTAQXXUBAHUIO IMO3UTHUBHBIX MEXKJIWYHOCTHBIX OTHOLIEHWH B KJjacce, IOMOTaroT
YCTaHOBJICHHIO IOOpO’KeIaTeNbHOM aTMochepbl BO BpeMs ypoKa,
e OpraHu3anys HACTaBHUYECTBA MOTUBHPOBAHHBIX U 3PYIMPOBAHHBIX YUYAIIMXCS HaJ UX HEYCHEBAIOIIUMU



OJIHOKJIACCHUKAMU, MAKOUIEr0 IIKOJIbHUKAM COLMAIbHO 3HAYMMBIM OIBIT COTPYJHUYECTBA U B3aUMHOU
IIOMOIIIY;

® VHUIMUPOBAHKUE U MOJIEPKKY HMCCIENOBATEIBCKON ACSITEIBHOCTU KOJIBHUKOB B PAMKAX pealn3aluy
VMW WHJIUBHyaJIbHBIX U TPYNIIOBBIX MCCIEIOBATEIBCKUX ITPOEKTOB, YTO JACT IIKOJBHUKAM BO3MOKHOCTh
MPUOOPECTH HABBIK CAMOCTOSITEIBHOIO PEIICHHS TEOPETHYECKON MpoOJeMbl, HABbIK T'€HEPUPOBAHUS U
o(popMIIEeHHsI COOCTBEHHBIX MJIeH, HAaBbIK YBAKUTEIHHOTO OTHOIIEHHUS K UY)KUM HJesM, 0()OPMIICHHBIM B
paboTax Jpyrux HcciefoBareiae, HaBbIK MYOJMYHOIO  BBICTYIUIEHHS  Iepell  ayJuTopueH,
apryMEHTUPOBAHUS U OTCTAMBAHUS CBOEH TOUKH 3PEHMUS.
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