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HHOACHUTEJIBHAA 3AIIMCKA

Hacrosmas nporpaMmMa o reoMeTpuu AJisi OCHOBHOM 00111e00pa30oBaTeIbHOM MIKOJBI 8
KJlacca COCTaBJIEHAa HA OCHOBE HOPMAaTUBHO-IIPABOBBIX JOKYMEHTOB:

-Oenepanbablit 3aK0H 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepariym»
(B IEMCTBYIONICH peaKilim);

-npuka3 Munucrepcrsa o0pazoBanus 1 Hayku Poccuiickoit @eneparuu ot 17.05.2012 Ne 413
«O0 yTBepk/I€HUH U BBEJCHUU B IeHCTBHE (heepaTbHOTO TOCYAAPCTBEHHOTO
00pa30BaTEeIbHOTO CTaHJapTa CPEHEro 00I1Iero oopa3oBaHus» (B ACHCTBYIOLIEH pelaKIun);

-CaHUTapHO-3MKIeMuoiornyeckue npasuia U HopMatusbl CanlluH 2.4.2.2821-10 «CanurtapHo-
AMHJIEMHOJIOTUYECKHE TPEOOBAHUS K YCIIOBHUSIM U OPTaHU3AIMH 00yUeHHS B
0011e00pa30BaTEIbHBIX YUPEKACHUAX», YTBEPAKACHHbIE IOCTAaHOBIEHUEM [ 1aBHOTO
rocy/IapCcTBEHHOT0 caHUTapHOTO Bpaya Poccuiickoit @eneparuu ot 29.12.2010 Ne 189 (B
JEICTBYIONIEH peaKium);

-npuka3 Munucrepcta oopazoBanus U Hayku Poccuiickoit @eneparuu ot 30.08.2013 Ne 1015
«O0 yTBepk/I€HUH MOPAIKA OpraHU3alMU U OCYIIECTBICHUs 00pa30BaTeIbHON AEATEIbHOCTU
110 OCHOBHBIM 00111600pa30BaTeIbHBIM IPOrpaMMaM — 00pa3oBaTeIbHBIM IIPOrpaMMam
HayaJIbHOTO 00IIEro, OCHOBHOT'O OOILET0 U CpeTHEero o0Iero 00pa3oBaHus» (B AEHCTBYIOIIEH
PEIaKIINH ),

-iprka3 Ne 345 ot 28 nexabps 2018 r. «O denepanbHOM nepeyHe y4eOHUKOB, PEKOMEHTYEMbIX
K UCIOJIb30BAHUIO MPU pealn3allii UMEIOIINX FOCy1apCTBEHHYIO aKKPEIUTAIUIO
00pa3oBaTeNbHBIX IPOrpPaMM HayaJIbHOTO OOIIEro, OCHOBHOTO OOIIIEro, CPEAHEro ooIero
00pazoBaHUM ;

-NIpHKa3 MUHUCTPa oOpazoBaHust MockoBckoil obmactu ot 20.03.2017 Ne 911 «O BBenenuun

(benepanabHBIX FOCYJapCTBEHHBIX 00Pa30BaTENbHBIX CTAHAAPTOB OCHOBHOT'O OOIIETO U CPEHEr0
o011ero o0pa3oBaHus B ONEPEKAIOIIEM PEKUME B MyHUITUTIAIBHBIX 00111e00pa30oBaTeIbHbIX
opranuszanusax B Mockosckoit oosmactu B 2017-2018 yueOHOM romy».

-IIpumepHas ocHOBHas 00pazoBaTeNbHas MPOrpaMMa Ha4allbHOTO 0011Iero 00pa3oBaHus,
mpUMepHasi OCHOBHAs 00pa3oBaTenIbHas MporpaMmma OCHOBHOTO 0011ero oopa3oBanusi (B
penakuuu nmpotokosia Ne3/15 ot 28.10.2015 ®YMO no o61miemy 00pa3oBaHuIo).

-Yuebnsiit mnan MBOY COILL Ne8 na 2019-2020 y4eOHbIit ro.

Ha OCHOBE (elepalIbHOr0 KOMIIOHEHTa TOCYAapCTBEHHOrO CTaHJapTa OCHOBHOIO  OOIIEro
obOpazoBanus (mpukaz MOuH P® ot 05.03.2004r. Ne 1089), mpuMepHBIX HporpamMm Io
MaTeMaTHKe (mucbmo  JlemapTamMeHTa TOCYAapCTBEHHOM TMONUTHKHA B  0Opa3oBaHHUH
Muno6pnayku Poccun ot 07.07.2005r. Ne 03-1263), «BpemeHHbIX TpeOOBaHUN K MUHUMYMY
COJIEpXaHUsI OCHOBHOTO oOmero o6OpazoBanus» (nmpukaz MO P® ot 19.0598. Ne
1236),mpumMepHOil mporpammbl 00111€00pa30BaTENbHBIX YUPEKACHUH M0 TeOMETpHH 7—9 Kiacchl,
K ydeOHOMY KoMmriuwiekcy st 7-9 wmaccoB (aBtopsl JI.C. Artanacsn, B.®. byrysos, C.B.
Kanomuer u ap., cocraButens T.A. BypmuctpoBa — M: «IIpocsemenue», 2008. — c. 19-21);
PUMEPHOM MporpamMmbl Jyisi 00I1€00pa30BaTENbHbBIX IIKOJ, TMMHA3UM, JIMIIEEB MaTeMaTuka 5-
11 kmaccsl mo reomeTpun 7-9 kiaccel, K yueOHOMY KoMIutekcy /it 7-9 kiaccos (aBropsl JI.C.
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ATaHacsH, B.®. byryzos, C.B. KagomueB u ap., cocrasurenn .M. Kysnenosa, H.T.
Mungiok— M: «Jlpoday, 2004 —c. 195)

[IpumepHasi mporpamMma KOHKPETHU3UPYET COJEpXKaHHWE IMPEIMETHBIX TeM 00pa30oBaTEeNbHOTO
CTaHJapTa U AaéT MPUMEPHOE pacipeeNieHre yueOHbIX 4acoB IO pa3zeiaM Kypca.

Iean M3yueHus:

" OBJIaJleHHEe CHCTEMOW MAaTeMaTU4YeCKHMX 3HAHWW W yMEHUW, HEOOXOIUMBIX IS
NPUMEHEHUS] B MPAKTUYECKON JEATEIIbHOCTH, HW3YyYECHHUS CMEXHBIX JAUCIHUILIMH,
MPOJIOKEHHS 00pa30BaHMUs;

"  HMHTe/UIEKTyaJbHOe pa3BUTHe, (OpPMHUPOBAHHE KAYECTB JHMYHOCTH, HEOOXOIMMBIX
YeJIOBEKY JUI IOJIHOLIEHHOW JXU3HU B COBPEMEHHOM OOIIECTBE: SICHOCTh M TOYHOCTb
MBICIIM, KPUTHUYHOCTb MBIIIJICHUS,, WHTYMLMS, JIOTUYECKOE MBIIIJIEHUE, 3JIEMEHTHI
AITOPUTMUYECKON KYJIbTYphl, MPOCTPAHCTBEHHBIX IPEJCTABICHUH, CIIOCOOHOCTh K
IIPEOJI0JIEHUIO TPYIHOCTEH;

* (¢opMupoBaHue TIpeACTABJEeHMH 00 wuAesIX U MeToJax MaTeMaTUKH Kak
YHHUBEPCAIBHOI'O fA3bIKAa HAYKH U TEXHHMKH, CPEACTBA MOJAEIMPOBAHUS SBJICHUU U
IIPOLIECCOB;

" BOCHNHUTAHME KyJIbTYPbl JIMYHOCTH, OTHOIICHHWsS K MaTreMaTHKe Kak K 4YacTh
O6III€“I€JIOBC“IGCKOﬁ KYJIbTYPbl, NOHUMAHUC 3HAYMMOCTH MATCMATUKHU MJIA HAY4YHO-
TEXHUYECKOT'O Mporpecca,

* ppuoOpeTeHHe KOHKPETHBIX 3HAHUH O IIPOCTPAHCTBE M IPAKTUYECKH 3HAYMMBIX
yMeHUH, (OPMUPOBAHHE SI3bIKA ONMUCAHUS OOBEKTOB OKPYKAIOIIET0 MUPA, IS PA3BUTHUS
IIPOCTPAHCTBEHHOIO BOOOpa)XE€HHsI M WHTYUIMM, MaTEeMaTUYeCKOW KyJIbTYpbI, s
ACTETUYECKOT0 BOCHUTaHMs oOyuaroumuxcs. l3ydyeHue reoMeTpuum BHOCUT BKJIaJ B
pa3BUTHE JOTMYECKOTO MBIIUICHHS, B (POPMHUPOBAHNE TIOHSATHS JOKA3aTEIbCTBA.

O01as XapakTepuCcTHKA YYe0HOro mMpeaMeTa
T'eomempus— OIVH W3 BAXHCUIIUX KOMIIOHEHTOB MAaTeMaTHYECKOro OOpa30BaHMS,
HEOOXOAUMBIA 11 TPHOOPETCHHS KOHKPETHBIX 3HAHUH O MPOCTPAHCTBE M TPAKTHYCCKH
3HAUMMBIX YMEHUH, (OPMUPOBAHMS SI3bIKa OIMUCAHUS OOBEKTOB OKPYKAIOLIEro MHpa, A
pa3BUTHS TMPOCTPAHCTBEHHOTO BOOOpaKEHUS W WHTYUILIUU, MAaTEMAaTH4YeCKOW KYIbTYpbI, AJs
ACTETUYECKOT0 BOCHHUTaHMs oOydarouuxcs. V3yueHue reoMeTpuu BHOCUT BKJIaJ B pa3BUTHE
JJOTM4YE€CKOI'0 MbIIIIJICHUS, B q)OpMI/IPOBaHI/Ie IIOHATUA JOKAa3aTCJIbCTBA.

B xypce reomerpun 8 kiacca u3ydaroTcs HaubOosiee BaKHbIE BUJIbI YETHIPEXYTOJIbHUKOB
-fapajuiesorpamMM, MNpsSMOYTOJIbHUK, POMO, KBaJapar, Tpameuus; Haércsi INpeACTaBICHUE O
¢urypax, obagaroUMX 0CEBON WM LHEHTPAIbHOW CUMMETpPUEH; PACIIUPSAIOTCS U YIIIyOJIstoTCs
NOJy4YeHHble B 5—6 Kiaccax MpeJCcTaBleHHs] OOydyaromuxcs 00 M3MEpEeHUH U BBIYUCICHHUU
wionanel;  BBIBOAATCS  (GOpMynbl  IJOLIAAEH  HpSIMOYrojibHHMKA,  MapajuieorpaMma,
TPEYrOJIbHUKA, TPAlElUH; JO0Ka3bIBAETCS OJHA W3 IJIABHBIX TEOPEM T€OMETPUU — TEOPEMY
[Tudaropa; BBOAUTCS TMOHSATHE TNOJOOHBIX TPEYrOJbHUKOB; pPAacCMaTPUBAIOTCS MPHU3HAKU
noJ00UsT TPEYTOJIbHUKOB M UX NPUMEHEHUS; JIeNaeTcsl MepBbIi Iar B OCBOGHUM YYaIlUMUCS
TPUTOHOMETPUUYECKOI0 ammnapaTa TEeOMETPUH; pacHIMpSIOTCS CBEIEHUS 00 OKpPY)KHOCTH,
NOJyYEeHHbIE YJalUMHCSA B 7 Kiacce; U3y4aloTcs HOBBbIE (DAKTHI, CBSI3aHHBIE C OKPYKHOCTHIO;
3HaKOMATCA 00ydaroluecs: C YeThIphbMS 3aMevaTelbHBIMU TOUYKaMH TPEYTOJIbHUKA; 3HAKOMSTCS
oOyyaromuecs ¢ BBIIOJIHEHUEM JCWCTBUI Ha/l BEKTOPaMU KaK HaIpaBJICHHBIMU OTPE3KaMHU, YTO
Ba)XHO JUISI TPUMEHEHHsI BEKTOPOB B (hr3HKe.

KoauuecTBo yueOHbIX yacoB:(2 yaca B HefiemNo, Bcero 70 4acoB)
B Tom yuciie: KOHTPOIBHBIX paboT-6

PesepBHoe Bpemsi- 4 4.



DopMbI IPOMEKYTOYHON U UTOroBOM arrecranuu:IIpomexxyrounas arrectanus IPOBOIUTCS
B (hopMe TECTOB, KOHTPOJIbHBIX, CAMOCTOSATENBHBIX, PA0OT M MaTeMaTUYECKUX AUKTaHTOB (1o 10
- 15 MuUHYT) B KOHIIE JIOTHYECKH 3aKOHYEHHBIX OJIOKOB yueOHOro Mmarepuana. Mroropas
aTTecTalus IPelyCMOTPEHA B BUJIE aIMUHUCTPATUBHON KOHTPOJIBHON pabOTHI.

YpoBeHb 00yueHuss— 0a30BBIN.

Cpok peasun3anuu padoueii y4edOHoii IPorpaMMbl — OJIUH y4EOHBIN TOJI.

B nanHOM Kkiacce BenylUMH MeTOJaMM OOyuY€HHs IpPEIMETY SIBISAIOTCA: OOBSICHUTENBHO-
WJUIFOCTPATUBHBIM U PEIIPOYKTUBHBIN, XOTS UCIOIb3YETCS U YaCTUYHO-TIOMCKOBBIA. Ha ypokax
UCTIOJIB3YIOTCSl 3JIEMEHTHI CIIEIYIOUINX TEXHOJOTHM: JTUYHOCTHO OPUEHTHPOBAHHOE OOy4eHHE,

o0ydeHue ¢ mpuMeHeHueM ormopHbIX cxem, MKT.

[Iporpamma ompenensieT AOCTaTOYHBIH O0BEM y4eOHOTO BPEMEHH /sl IOBBIIICHHUS
MaTEeMaTUYeCKUX 3HAHUI y4alluXcsl B CPEIHEM 3BEHE IIKOJbI, YIYYIICHUS YCBOCHHS JPYTUX
y4eOHbIX TpeameToB mpu  pabore ¢ agerbmu OB3. Pabora ¢ gmerebmu OB3 Bepércs
IeJICHANPABICHHO KaXKABIH YPOK ¢ oMomIbio AudhepeHInpoOBaHHOTO IPUMEHEHUS CICAYIOIINX

MNPUEMOB:
[TosTanHoe pa3bsICHEHUE 33 IaHU M.

e JlocnenoBaTenbHOE BBIIOJIHEHUE 3aaHUMN.
e [loBTOpeHue yyamuMces UHCTPYKLIMH K BBIIIOJHEHUIO 3a0aHUs.
e (OOecnedeHne ayuo-BU3yaabHbIMU TEXHUUECKUMU CPEJCTBAMU O0yUEHUS.
e bau3ocTh K ydammmcst BO BpeMsi OObSICHEHHS 3a/1aHMsL.
Ilepemena BUIOB ACATENBHOCTH
e [loaroroBka ydamuxcs K IepeMeHe BUJA AESITEIbHOCTH
e [IpenocraBineHue JONOTHUTEIBHOIO BPEMEHH IJIs 3aBEPLUICHUS 3a0aHUs
e VYIpOILIEHHBIC 3aJaHUs HA JOM
e JlpenocraBieHue JOMOIHUTEIBHOTO BPEMEHHU JUIsSl CAYM JOMAIIHETO 3a0aHUs

e llcnonb3oBaHWe KapTOYEK C YHNPaKHEHUSMU , KOTOpble TPeOYIOT MHUHHUMAaiIbHOTO
3aI10JIHEHUS

e licnosp30BaHuE YNPOIIEHHBIX YIIPAaKHEHUN
WNuauBuayalbHOE OLIEHUBaHUE OTBETOB yuamuxcs ¢ OB3

e Hcmonp3oBanue I/IHI[I/IBI/II[yaJ'IBHOI\/JI MIKaJIbl OICHOK B COOTBCTCTBUH C YCIICXaMH B
3aTPAYCHHBIMHA YCUIIUSAMU

e ExxenHeBHasl OILIEHKA C LIETIbIO BHIBEJACHUS YETBEPTHON OTMETKHU

e Paspemienue nepeaenars 3aJaHue , ¢ KOTOPbIM OH HE CIIPaBHJICS

e OreHka nepeaenaHHbx padoT

e llcnonb3oBaHKE CUCTEMBI OLICHOK JOCTHKEHUM y4aluXcs Ha UX JJMYHOM IpUMEpPE

Cucrema Mep 310pOBbecOeperamiero Xapakrepa rnperycMaTpuBaeT
paccMOTpeHHe BCeX BaKHBIX BOIIPOCOB HA YPOKE U IO3UPOBAHHOE,

QG GepeHIIMPOBAHHOE TIO0 TPYIHOCTH JIOMAaITHEE 33aJaHHe TI0 BEIOOPY yUCHHKA.
Opranuzanys paboThl Ha YPOKeE MPeTyCMaTpPUBAET SMOIIMOHAIBHBIE Pa3TPy3KH,
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MEPEeKITI0YaloIe BHUMaHUE YICHUKa, CHUMAIOIINE HanpshkeHne. Bo BpeMs ypoka
MO/JICPKUBACTCS TTO3UTHUBHBIN, TOOPOKETATETHHBIM SMOITMOHANBHBINA (DOH. 32 ypoK
npexycMarpuBaeTcs He 6omnee 3-4 Bu0oB pabot. PaboTa ¢ mpoeKTopoM miH
KOMIThIOTEPOM OTpaHuueHa HopMamH. [IpemycmaTpuBaeTcs crienuanbHas
TMMHACTHKA JUIs I71a3.

IIxana oueHNBaHNA:

Kpurepuu onieHuBaHus 3HAHHMA, yMEHHI U HABBIKOB 00yJaromuxcs no maremaTtuke.(CoriaacHo
Metoauueckomy nucbMy «HarpaBnenus paboThlydnTeNe MaTEMaTHKHU 110 UCTIOTTHEHUIO
€/IMHBIX TpeOOBaHMU MpenoJaBaHus IIPEeIMeTa Ha COBPEMEHHOM 3Tare pa3BUTHS IIKOIbI»)/1Jis
OLICHKH JIOCTH)KEHUH yJallluXcsl IpUMEHseTCs MATHOAIbHAS CUCTEMA OLICHUBAHUSI.
Hopwmel onenku:
1. OueHka NUCbMEHHBIX KOHTPOJBHBIX padOT 00yUYaOIUXCsl 10 MATEMATUKE:
OTBeT OLICHUBAECTCSI OTMETKOM «5%», €CIIH:
1) paboTa BBITIOJIHEHA MTOJTHOCTHIO;
2) B IOTHYECKUX PACCYKICHHUIX 1 000CHOBAaHHH PEUICHHUSI HET MPOOEIIOB U OMINOOK;
3) B pelIeHNH HET MaTeMaTHYECKUX OMIMOOK (BO3MOKHA OJJTHA HETOYHOCTh, OITMCKA, KOTOpast He
ABJIIETCS CIIECTBUEM HE3HAHUS WJIM HEMIOHUMaHUsS Y4eOHOT0 MaTepuaa).
OtmMmertka «4» cTaBUTCS, €CIIU:
1) paboTa BBINOHEHA ITOJHOCTHIO0, HO 00OCHOBAHUS IIArOB PEIICHUS HEJOCTATOYHBI (€CITN
yMeHHE 000CHOBBIBATH PACCYKIICHUS HE SBJISUIOCH CIIEUaIbHBIM O0BEKTOM MPOBEPKH);
2)nonyuieHsl oHa omIMOKa WK €CTh JjBa — TPH HEA0YETa B BHIKIIAIKAX, PUCYHKAX, YePTEkKax
Wy rpadukax (eciau 3TH BUABI PaOOT HE SBJISIIUCH CIEIUATIbHBIM 00BEKTOM ITPOBEPKH ).
OTMeTKa «3» CTaBUTCSI, €CIIH:
1) nomymieHo Gosnee 0 HOM OMMOKK Wi OoJiee ABYX — TPEX HEJOUETOB B BBIKIIAJKAX, YepTekKax
WM rpadukax, HO 00yJaronmiics o01anaetr 00s3aTeIbHBIMA YMEHHUSMH 10 TPOBEPSIEMOIA TEME.
OtMmeTKa «2» CTaBUTCS, €CIIU:
1) nomy1iieHsl CylecTBEHHbIE OIMOKH, TOKa3aBIIUeE, YTO 00yJaroIuiics He 001agaeT
00s13aTeIbHBIMUA YMEHUSIMM 10 JAHHOM TeMe B MOJTHON Mepe.

Y4uTenb MOXKET MOBBICUTH OTMETKY 32 OPUTHHAIBHBIA OTBET HAa BOTIPOC WIIH
OpPUTHHAJIBHOE PELIeHNE 3a7aul, KOTOPbIE CBUJETEILCTBYIOT O BBICOKOM
MaTeMaTHUYECKOM Pa3BUTHH 00Yy4aroIIerocs; 3a peleHrue 6osee CI0KHON 3a1auu UITU
OTBET Ha 0oJiee CIIOKHBIN BONPOC, MPEATIOKEHHbIE 00yUaroeMycs JOMOJTHUTEIbHO
MOCIIE BBIMOJHEHUS UM KaKUX-THO0O0 IPYTUX 3aJaHUH

2.0H6HK8. YCTHBIX OTBETOB 06yt1a101u14xc;1 1O MaTEMAaTHuKeE

OTBeT OLIeHUBAETCS OTMETKOM «5», €ClI yYEHUK:

MIOJTHO PAacKpBUI COJIepKaHUe MaTepHrala B 00beMe, IPeyCMOTPEHHOM ITPOrpaMMoil u
y‘-Ie6HI/IKOM; H3JI0KUJI MaTCpuall TpaMOTHBIM A3BIKOM, TOYHO HUCIIOJIb3YSA MaTEMATHYCCKYIO
TEPMHHOJIOTHIO U CHMBOJIMKY, B ONIPEAEIEHHON JIOTHYECKON NIOCIIEA0BATEbHOCTH;
MPABUJIBHO BBIITOJIHUII PUCYHKH, YEPTEXKHU, IpadUKH, COMYyTCTBYIOIINE OTBETY;



noKa3aJl yMEHHE WILTIOCTPUPOBATh TEOPUIO KOHKPETHBIMU TPUMEPAMH, IPUMEHSTH €€ B HOBOI
CUTYallUX IIPU BBINOJIHEHUH IPAKTUYECKOT 0 3a/1aHUS;
IPOIEMOHCTPUPOBAJ 3HAHNE TEOPUH PAHEE U3YUYEHHBIX COMYTCTBYIOIIUX TEM,
c(OPMHUPOBAHHOCTh M YCTOMUMBOCTB MCIIOJIb3YEMbIX IIPU OTBETE YMEHUN M HAaBBIKOB;
0TBEYAJl CAMOCTOSTEIHHO, 0€3 HAaBOAIINX BOIPOCOB YUUTEIIS;
BO3MOYKHBI OJJHa — IB€ HETOYHOCTH IIPU OCBELIEHUE BTOPOCTENEHHBIX BOIPOCOB WU B
BBIKJIaJIKaX, KOTOPbIE YYSHHK JIETKO HCIIPABHJI TIOCIIC 3aMEYaHUS YUUTEIIS.

OTBeT OLIeHUBAETCS OTMETKON «4», €CIIM yI0BJIETBOPSET B OCHOBHOM
TpeOOBaHUSAM Ha OLIEHKY «5»,HO MPH 3TOM UMEET OJIMH U3 HEIOCTATKOB:
B U3JI0)KEHUU JIOMYILEHbl HEOOIbIIME IPOOEIIbl, HE HCKa3UBILIEE MAaTEMaTUYECKOE COAEepKaHNe
OTBETA;
JIOIYILIEHbI OJMH — IBA HEJ0YETa IPU OCBEIIEHUH OCHOBHOI'O COJIEpXKaHUs OTBETA,
UCTIPaBJICHHBIC TIOCIIE 3aMEYaHUs YUUTEIIS;
JIOIYILIEHbI OIIMOKa 1K 0oJiee IBYX HEJOUYETOB IPH OCBELIEHUH BTOPOCTEIIEHHBIX BOIIPOCOB
WIN B BBIKJIQJIKaX, JIETKO UCIPABJICHHBIC MTOCTIE 3aMEYaHUs yUUTES.

OtmeTka «3» CTaBUTCS B CICAYIOIIUX CIYyYasx:
HETIOJIHO PaCKpPBITO COAep)KaHUe MaTepuala (CoepkaHue U3JI0KEeHO (pparMeHTapHo, He BCeraa
[0CJIEI0BATENBHO), HO IIOKA3aHO 00l1lee MOHUMaHUe BOIPOCa U MPOJEMOHCTPUPOBAHbI YMEHHUS,
JOCTaTOYHBIC JJIsl YCBOCHUS IPOTPAMMHOTO MaTepuaia (omnpeaeneHsl « TpeboBaHUsIMHU K
MaTeMaTHYECKOM MOJrOTOBKE y4yallluXcsh» B HACTOALIEH IporpaMMe 1o MaTeMaTHKe);
UMEITUCH 3aTPYAHEHUS WU JIOMYIIEHBI OITMOKH B OTIPEIeIICHUH MaTeMaTHIeCKON
TEPMUHOJIOTHH, YepPTEXkaxX, BHIKIA/KAX, HCIIPABICHHbIE [10CIIE HECKOJIbKUX HABOIAIINX
BOTIPOCOB YUUTEJIS;
YUYEHHK HE CIPABUJICS C IPUMEHEHUEM TEOPHH B HOBOM CUTYAIIUH IIPH BHIIOJIHEHUH
NPaKTUYECKOTO 33/1aHUsI, HO BBITIOIHIJ 3a/IaHUs 0053aTEIBHOTO YPOBHSI CJIOKHOCTH IO JAHHOM
TEME;
IpY JOCTATOYHOM 3HAHUH TEOPETUYECKOTO MaTepHaja BhISIBICHA HEJJOCTATOYHAS
c(OPMHPOBAHHOCTb OCHOBHBIX YMEHUI U HABBIKOB.
OtMmeTKa «2» CTaBUTCS B CJICIYIOIINX CIIyqasix:

HE PacKpbITO OCHOBHOE COJIepKaHUe y4eOHOro MaTepuaa,;
0oOHapy»XeHO He3HaHUE YYEHUKOM Ooubliel min Hanbolee BaXKHOW 4acTh yueOHOro MaTepuara;
JIOMYIIEHbI OMIMOKU B ONPEEICHUH MOHATHUI, IPU UCTIONIb30BaHUN MAaTEMaTHUECKO
TEPMUHOJIOTHH, B PUCYHKAX, YePTEeKaX WM TpaduKax, B BEIKIAIKAX, KOTOPHIE HE UCIIPABIICHBI
110CJI€ HECKOJIbKUX HABOJSAIIUX BOIPOCOB YUUTENS.

Y“Ie6HO'MeTO,I[I/I‘{eCKHI>'I KOMIIJICKT YUHUTECJIA:

leometpus: yued, mns 7—9 k. / [JI.C. Atanacan, B.®D. byry3os, C.B. Kagomues u np.]. —
M.: Ilpocsemenue, 2004-2008.

3uB B.I'. .T'eomerpusi: numakt. matepuansl s 8 ki./ b. I'. 3us, B.M. Meiinep. — M.:
[Tpoceemnienne, 2004—2008.

N3ydyenue reomerpuu B 7, 8, 9 wimaccax: Merona, pekomeHmauuu: KH. mis yuutens / [JI.C.
ArtanacsiH, B.®. byry3os, F0.A. I'maskoB u 1p.]. -M.: [Ipocsemenue, 2003 — 2008

yT—Ie6H0'MeTOJII/ILIeCKI/Iﬁ KOMIIJICKT YYCHHKA.




leomerpus: yue6, mns 7—9 k. / [JI. C. Atanacan, B.®. byry3os, C.B. Kagomies u np.].
— M.: Ilpoceemenue, 2004-2008.

OCHOBHOE COJIEPXAHHUE
I'naBa 5.Yernipexyroabuuku (14 yacoB)

MHOroyrojapHUK, BBIIYKJIBIH MHOIOYIOJIBHUK, 4YeThlpexyrojbHuk. Ilapamienorpamm, ero
cBoMcTBa M Tpu3Haku. Tpanerus. [IpsmoyroasHuk, poMO, kBaapar, ux cBoicTBa. OceBas u
LEHTpaJIbHAasi CAMMETPHH.

Heab: u3yunth HauOosiee Ba)KHbIE BHJIBI UYETHIPEXYTOJIbLHUKOB — IMapajuieorpamwm,
NPsIMOYTOJIBHUK, POMO, KBajpaT, Tpaleluio; AaTh IpeAcTaBlIeHHe O (Gurypax, ooiagaroliux
OCEBOM WJIM LIEHTPAJIbHON CUMMETPHUEH.

HOKaSaTCHBCTBa OOIBIIMHCTBA TCOPEM ,HaHHOﬁ TEMBlI M PEIICHHMA MHOIUMX 3aaad
MMpoOBOAATCA C TIOMOIIBIO IIPU3HAKOB PpPAaBCHCTBA TPCYTOJIBHUKOB, IIO3TOMY IIOJIC3HO HX
IMOBTOPHTH, B HAYAJIC U3YUYCHUSA TCMBI.

OceBast ¥ IIeHTpaJIbHAasi CHMMETPUH BBOJISTCS HE Kak MpeoOpa3oBaHMUE IJIOCKOCTH, a Kak
CBOWCTBAa T€OMETPUYECKHX (UTYyp, B YACTHOCTH YETHIPEXYTOJbHUKOB. PaccMoTpeHme »THX
HOHATHM KaK IBIKEHUN IUIOCKOCTH COCTOUTCS B 9 Kitacce.

I'nasa 6.ILl1omans (14 yacos)

[TonsTne momanau MHOroyrosbHuka. Ilnomanu npsAMOYrojibHUKa, MapajieraorpaMmma,
TpeyrojipHUKa, Tpanenun. Teopema IIudaropa.

Heab: pacmuputs U yrayOuTh MOJIydeHHblE B 5—6 Kjaccax NpeAcTaBiICHUs
oOydaromuxcsi 00 M3MEpPEHMH U BBIYUCICHUM IUIOLIA/ed; BbIBECTH (OpMynbl IUIOIIAAEH
IPSIMOYTOJIBHHKA, IapajljiesiorpaMma, TPEYrojdbHUKA, TpaleluH; J10Ka3aTb OJHY M3 IJIaBHBIX
TeopeM reomeTpun — Teopemy Iludaropa.

BoiBon dopmyn [uisi BhIUMCIIEHUS IUIOIIAQEd NPSAMOYTOJbHUKA, MNapauleorpaMma,
TPEYroJIbHUKA, Tpallelud OCHOBBIBAETCA HAa JBYX OCHOBHBIX CBOMCTBaxX IUIOLIAJEH, KOTOpPbIE
NPUHUMAIOTCS UCXOMS U3 HATrJISAHBIX MTPECTABICHHIA, a TaKKe Ha (GOpMyIIe IJIOIaIu KBaapaTa,
000CHOBaHHE KOTOPOU HE SABJISETCS 00s13aTEIbHBIM /1711 00y4YarOLUXCS.

HerpaaummonHoii Ay MIKOJIBHOTO Kypca SIBISIETCS TeopeMa 00 OTHOIICHWH IO
TPEYrOJIbHUKOB, UMEIOIIMX MO paBHOMY yriy. OHa MO3BOJIS€T B JalbHEHIIEM AaTh MPOCTOE
JTIOKa3aTeNIbCTBO MPU3HAKOB MOJ00MS TPEYrOJIbHUKOB. B 3TOM COCTOUT OAHO M3 TIPEUMYIIECTB,
00yCIIOBJIICHHBIX PaHHUM BBEJCHUEM MOHATHUS Iomaau. JlokazarenscTBo Teopemsl [Tudaropa
OCHOBBIBAeTCSI Ha CBOWCTBax Iulomiaged u ¢opMmynax g IUlomaied Kpaapata U
npsiMoyroJibHHKa. Jloka3bIBaeTCsl Takke Teopema, ooparHas Teopeme [udaropa.

I'nasa7. [lonoOublie TpeyroabHuku (19 yacon)

[TonoGHble TpeyrosnbHuku. I[Ipu3Haku MmomoOusi TpeyronbHUKOB. I[IpumeHeHue momoOus Kk
JI0Ka3aTelbCTBY TeOpeM M pemeHuro 3anad. CuHyc, KOCHHYC U TaHI€HC OCTpOro yria
HPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

He.]'lb: BBCCTH IIOHATHC HO,I[O6HBIX TPEYIrOJIbHUKOB; pPAaCCMOTPETh INPHU3HAKU HO,I[O6I/ISI
TPEYIrOJIbHUKOB W WX MNPUMCHCHHA, CACIATH HCpBBIfI mar B OCBOCHUHU YYaAlIUMHUCA
TPUTOHOMETPHUYECCKOT'O arlrapara rcoMETpuu.

Omnpenenenre MNONOOHBIX TPEYrOJIBHUKOB JIa€TCsi HE Ha OCHOBE IpeoOpa3oBaHUs
moa00us, a Yepe3 paBEHCTBO YIJIOB U MPOMOPIIMOHATHHOCTh CXOJCTBEHHBIX CTOPOH.

HpI/I3HaKI/I HOI[OGI/I}I TPCYTrOJIbHUKOB JOKA3bIBAKOTCA C IOMOIIBIO TCOPCMBI 00 OTHOIIIEHHH
IUIomaae TPEYTrOJIbHUKOB, UMCIOIIUX I10 PABHOMY YTITY.

Ha ocHoBe npu3HaKoB NoJ00MS T0Ka3bIBAETCS TE€OpEMA O CPEAHEN JIMHUU TPEYTOJIbHUKA,
YTBEPXKACHUE O TOUYKE IEPECCUYECHHs MEAMAH TPEYrojbHMKA, a TaKKe [Ba YTBEPXKIEHUSI O
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IIPONOPLUUOHAIBHBIX OTPE3KaX B IPSAMOYIOJIBHOM TPEYrOjbHUKE. JlaeTcs IpencTaBlIEHHE O
MeTo/ie TOJ00MS B 3a/1a4ax Ha MOCTPOCHUE.

B 3axirouenue TeMbl BBOJSATCS JIIEMEHTBI TPUTOHOMETPUU — CUHYC, KOCUHYC M TaHT'€HC
OCTpOTrO yrja MpsIMOYroJbHOIO TPEYrOJIbHUKA.

I'naBa 8. OxpysxkHocTb (17 4acoB)

B3aumnoe pacrnonoxkenue npsaMoi u okpyxHocTu. KacatenbHasi K OKpY>KHOCTH, €€ CBOMCTBO U
npusHak. lleHTpanbHble M BIKMCaHHBIE YIibl. YeThipe 3aMeuareIbHble TOYKH TPEYrOJIbHUKA.
Bnucannas u onucanHasi OKpYy>KHOCTH.

Henapb: paciuputh cBefeHUs 00 OKPYKHOCTH, IOJIYYEHHBIE yYalIUMHCS B 7 KIIACCE;
U3Yy4UTh HOBBIE (DAKThl, CBSI3aHHBIE C OKPYKHOCTbIO; IO3HAKOMUTh O0YYaIOIIUXCS ¢ YEThIPbMS
3aMey4aTesIbHbIMU TOYKAaMH TPEYTOJIbHUKA.

B [1aHHOM Teme BBOAWUTCS MHOTO HOBBIX IIOHSATUH M PACCMATPUBAETCS MHOIO
YTBEP)KJICHHM, CBSI3aHHBIX C OKPYXXHOCTBIO. JIJIT WX YCBOGHHUS ClENyeT YICIHTh OOJbIIOe
BHUMAaHHE PEIICHUIO 3a]1a4.

YTBepKIEHUS O TOYKE TMepeceueHusi OUCCEKTPUC TPEYroJbHUKA M TOYKE IEePECeUCHHS
CEepPEeIMHHBIX MEPIEHIUKYISIPOB K CTOPOHAM TPEYroJIbHUKA BBIBOJIATCA KakK CJIEACTBUS W3
TEOpPEM O CBOMCTBAX OMCCEKTPHUCHI YIJIa U CEPEMHHOIO NEPIEHIUKYIIsApa K oTpe3Ky. Teopema o
TOYKE MEPECceYeHMs] BBHICOT TPEYTOJIbHUKA (MM WX MPOJOJIKEHHIA) TOKa3bIBAETCS C MOMOIIBIO
YTBEPKJICHHS O TOUKE NIEPECEUCHUSI CEPEUHHBIX MEPIIEHIUKYISIPOB.

Hapsny ¢ Teopemamu 00 OKpY»KHOCTSIX, BIMCAaHHON B TPEYroJbHUK M ONUCAHHOMN OKOJIO
HEro, pacCMaTPUBAIOTCS CBOWCTBO CTOPOH OMMCAHHOI'O YETHIPEXYTOJIbHUKA U CBOWCTBO YIJIOB
BIIMCAHHOT'O YETHIPEX YT OJIbHUKA.

9. lloBTOpenue. Pemenue 3anau. (4 yaca)

Hean: [ToBropenue, 00o0mmIeHe U cUCTEMaTH3alUs 3HAHUI, YMEHHI U HABBIKOB 32 KypC
reoMeTpuH § Kiacca.

TpeGoBanus kK ypOBHIO IOATOTOBKH o0y4awuuxcs B 8 Kiacce

B xone mpernogaBanus reoMeTpuu B 8 Kiacce, padboThl HaJ (opMUpOBaHHUEM Yy O0YUaIOIIMXCS
NEPEYNCIICHHBIX B MpOrpaMMe 3HAaHUM M yMeHHil ciefyeT oOpaiiaTh BHUMaHUE Ha TO, YTOOBI
OHM OBJIa/IEBATIM OBJIAJIEBAINYMEHUSIMHUOOIIEY4eOHOT0 XapaKkTepa, pa3HO00pa3HbIMU CLIOCOOAMU
JeSITeIbHOCTH, TPHUOOPETAIH OIIBIT:

IUIaHUPOBAHUSA W OCYHICCTBJICHUA aHFOpHTMquCKOﬁ ACATCIIBHOCTH, BBIIIOJIHCHUA
3a/IaHHBIX U KOHCTPYHUPOBAHHA HOBBIX AJITOPUTMOB;

peuicHud pa3HOO6pa3HLIX KJIAaCCOB 3a/1a4 U3 PAa3JIMYHBIX pa3fcsIOB KypCda, B TOM YHUCIIC
3aaay, Tpe6yIOH_[I/IX IMMOUCKa ITYTH U CII0CO00B peUICHU;

WCCIIEIOBATENIbCKONW  JICATENHOCTH, PAa3BUTHS WACH, TPOBEICHHUS OSKCIIEPHMEHTOB,
0000111eHus, TOCTAaHOBKHU U (POPMYIHPOBAHUS HOBBIX 3a/1a4;

SICHOTO, TOYHOTO, TPAMOTHOTO U3JI0KEHUSI CBOMX MBICJIEH B YCTHON M MUCbMEHHOM peuu,
WCTIOJIb30BAHUS ~ PA3IMYHBIX  SI3BIKOB ~ MaTeMaTHKH  (CJIIOBECHOTO,  CHMBOJMYECKOTO,
rpaduyueckoro), cBOOOJHOTO TEpexoja C OJHOTO s3bIKa HA JPYrod Ui WILTIOCTPAIINH,
HMHTEPIIPETAIINU, APTYMEHTAIIUU U JIOKA3aTeIbCTBA;

IMPOBCACHUA NOKa3aTCIbHBIX paCCY)KHeHHﬁ, ApryMCHTAallUN, BBIABUXXCHUA THUIIOTE3 U UX
000CHOBAHUS;

MOKCKa, CUCTeMAaTH3alluM, aHaiu3a M Kiaccuuxanuu uHGOpPMAIUMU, UCIOJIb30BAHUS
pa3sHOOOpa3HbIX HMH(OPMAIIMOHHBIX MCTOYHHMKOB, BKIIOYass Y4eOHYIO M  CIPaBOYHYIO
JUTEpATypy, COBPEMEHHBIE HHPOPMALIMOHHBIE TEXHOJIOTHH.



B pe3yabTare usyueHusi Kypca reomeTpuu 8 kjiacca o0y4darwuuecsi J101KHbI:

HAYYUTHCHA
CYLIECTBO IMOHATHA MAaTEMATHUYCCKOI'0 JOKA3aTCIbCTBA,; IIPUMEPBI JOKA3aTCIILCTB;

CYyILIECTBO MTOHATHUS aJIrOPUTMA; IIPUMEPBI AITOPUTMOB;

KaK HCIOJIb3YIOTCSI MaTeMaTu4eckie opMyJibl, ypaBHEHUS U HEPABEHCTBA; IPUMEPHI
UX MIPUMEHEHHUS JIsl pEIICHUS MaTEMaTHYECKUX U MPAKTUYECKUX 3a]1a4;

KaKk MarTCéMaTU4YCCKH OIPCACICHHBIC CI)YHKLII/II/I MOTYT OIIMCbIBaTh PCAJIbHLIC
3aBUCUMOCTH; NIPUBOAUTD IIPUMEPLI TAKOI'O OIIMCAHM,

KaK MOTPEOHOCTH MPAKTUKHM TMPUBEIM MAaTEMaTHYECKyl0 HayKy K HE0O0XOIUMOCTH
pacIIMpEHHUs] IOHATHS YUCTIA;

BEPOATHOCTHBIN XapaKTep MHOTMX 3aKOHOMEPHOCTEH OKPYX AIOIIEro MUpa; MPUMEPbI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEH U BHIBOJIOB;

KakuM 00pa3oM TeoMeTpusi BO3HHKIA W3 TPAKTHUECKUX 3a/1ad 3eMIIEMepus;
IPUMEPbI TEOMETPUIECKUX OOBEKTOB U YTBEPXKACHUHN O HUX, BAXKHBIX JUIS IPAKTUKH;

CMBICJI WJCaIN3alluu, HO3BOJI$IIOIII€I>1 peliaTh 3aJgavdun peanLHoﬁ IlGﬁCTBHTCJIBHOCTPI
MAaTeMaTUYCCKUMU MCTOdaMU, IIPUMEPLI 0HII/I6OK, BO3HHUKAIOMIUX ITPpU HACATNU3allUU,

MNOJYYIUTDb BO3MOKHOCTb HAYYHUTHCH:
MMOJIb30BATHCS A3BIKOM I'€COMCTPHUHU ULl OITMCAHUS ITPEAMCTOB OKPYKAKOIICT'O MUPA,

paciio3HaBaTb rcOMCTPHUICCKUC (I)I/Il"ypbl, pas3iniaTb UX B3AMMHOC PACIIOJIOKCHUC,

n300paxaTh reoMeTpudeckue (Urypbl; BBIIOIHATH YEPTEXKH IO YCIOBHUIO 3a/1ay;
OCYIIECTBIISITH IpeoOpazoBanus GuUryp;

pacmo3HaBaThb Ha uepTexax, MOJENIAX U B OKpyXKarouieil 0O0CTaHOBKE OCHOBHbBIE
MIPOCTPAHCTBEHHBIE TENa, U300paxaTh UX;

B [IPOCTEUIINX CIIy4asiX CTPOUTH CEYEHUS U PA3BEPTKH IIPOCTPAHCTBEHHBIX TEII,

IIPOBOAMTH ONEPALMU HaJ BEKTOPAMH, BBIYUCIATH JUIMHY M KOOPAMHATHI BEKTOPA,
YroJl MeX/1y BEKTOpaMu;

BBIYUCIIATh 3HAYEHUS T€OMETPUYECKUX BEIUYHH (JJIMH, YIJIOB, IUIOLaiel, 00beMOB),
B TOM uuciue: A yraoB ot 0 go 180° ompenensiTh 3Ha4€HHUsS] TPUTOHOMETPUUECKHUX
GyHKIMI MO 3aJaHHBIM  3HAUEHUSM  YIJIOB;  HAXOAWTh  3HAYECHMUS
TPUTOHOMETPUUYECKUX (YHKLIUH MO 3HAYEHUIO OJHOW M3 HHUX, HaXOJUThb CTOPOHHI,
yIJbl U IUIOIIAAU TPEYTOJbHHUKOB, JJIMHBI JIOMAHbIX, IyT OKPYXHOCTH, IUIOLIaien
OCHOBHBIX T€OMETPUUYECKUX PUTYp U PUTYp, COCTABICHHBIX U3 HUX;

pemath reoMeTpuYecKhe 3aJaud, ONUpasch Ha HW3Y4YEHHbIE CBOIicTBa (uryp u
OTHOLIEHMH  MEXAY  HUMH, TIIpUMEHSA  JOINOJHUTENIBHBIE  IOCTPOEHUS,
anreOpanyeckuii 1 TPUTOHOMETPUUECKUH anmapar, UIeH CUMMETPHH;

MMPOBOAWUTL AO0Ka3aTCIbHBIC PACCYXICHHA TMpU PCIICHHUU 3adad, HWCIIO0Jb3YyA
HN3BCCTHBIC TCOPEMBI, O6H3py>KI/IBa$I BO3MOXHOCTH OJIAI UX HMCITIOJIb30BAaHUA,

peuaTtb HpOCTGﬁHIPIC ITAaHUMETPHUYCCKUC 3a1a4Ui B IIPOCTPAHCTBE,

HCI0JIb30BATH NMPHOOpPETEeHHbIe 3HAHUA M YMEHHMSI B NMPAKTHYECKOH [eATeJIbHOCTH M
MOBCEeIHEeBHOM KU3HHU JJIA:

ONMCAHUs PEATbHBIX CUTYallui HA A3BIKE TEOMETPUH;
pacueToB, BKJIIOYAIOIIUX MPOCTEUIITNE TPUTOHOMETpHUECKHUE (hOPMYJIbI;
pELICHUS TEOMETPUYECKUX 3a]1a4 C UCII0JIb30BAHUEM TPUTOHOMETPUU;

pEemICHUA TMPAKTHYCCKUX 3a4dad, CBA3aHHBIX C HAXOXICHUECM TCOMETPHUUYCCKUX
BCJIMYHUH (I/ICHOJ’II)SYSI npu H€06XO)II/IMOCTI/I CITPAaBOYHUKHU U TCXHUYCCKUC Cpe)ICTBa)
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YyeOHo-TeMATHYECKUI MJIAH

Ne Tema pa3jgeJia, ypoka Koua-Bo
4acoB

1 MHOroyroiabHuKH. BeIyKIiblii MHOTOYTOJIbHUK. 1
2 YeThIp€XYTrobHUK. 1
3 [Tapannenorpamm. 1
4 CaoiicTBa napasienorpamMmma. 1
5 [Ipu3naku napajienorpamma. 1
6 Tpamenus 1
7 CBoiicTBa M IpU3HAKK PAaBHOOCAPEHHON Tpareiuy. 1
Teopema Darneca 1
3ajaun Ha TOCTPOEHUE. 1

10 [IpssMOYTONBbHUK. 1

11 Pom6. KBanpar. 1

12 Pemenue 3anau Ha Temy: 1

«HeThIpEXYTrOIbHUKI.
13 OceBas U LIEHTpaJIbHAs CAMMETPHUS.
14 KonTponbnas padota Ne 1 o reme
« YeTpIpEXYroJIbHUKI Y.

15 [TonsATHE MIIOIIAa AN MHOTOYTOJIBHUKA. 1
16-17 | Ilmomaap mpSIMOYTOIBHUKA. 2
18-19 [Inomane napamnensorpamma. 2
20-21 [Inomane TpeyrojibHHKA. 2
22-23 [Tnomane Tpanenuu. 2

24 Pemrenue 3amay Ha HaXOXKAEHUE TLIOIIAIH. 1

25 Teopema IIudaropa. 1

26 Teopema, oOpartnas Teopeme [Iugaropa. 1
27-28 Pemenue 3amau Ha Temy:  «lInomans. Teopema 2

[Tudaropanr.

29 O6o6matomuit ypok mo teme «lLnomaasy.

30 KonTponbnas padora Ne2 o teme : « [Imomags.

31 Omnpenenenne MOA0OHBIX TPEYTOJIHHUKOB.

32 OTHoleHNe oM MOJ0OHBIX TPEYTOILHUKOB.

33 [Ipu3naku nonodus TpeyroiabHUKOB. [lepBblil mpu3Hak

01001sI TPEYrOJIbHUKOB
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34 Bropoii u TpeTnii npu3HaKku MOJ00HS TPEYrOJIbHUKOB.

35-37 | Pemenue 3a1a4 Ha MpUMEHEHNE TPU3HAKOB 11010015

TPEYTrOJIbHUKOB.

38 KonTponbnas padota Ne 3 mo teme: « [IpuzHaku
11010011 TPEYTOJIbHUKOB.

39 Cpenusisi TUHUS TPEYTOJIbHUKA.

40 CBOMCTBO MEIMaH TPEYTOJIbHUKA.

41 [IponopuiroHalIbHBIE OTPE3KU B IPSIMOYTOJIbHOM
TPEYTOJIbHHKE.

42 N3meputenbabie paboThl HA MECTHOCTH.

43-44 3ajaun Ha TOCTPOEHNUE METOOM MOA00HS.

45 CooTHOLIEHNS MEKy CTOPOHAMM U YIJIaMU
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

46 CuHyc, KOCUHYC U TaHT'€HC OCTPOro yria
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

47 3HaueHusl CUHyCca, KOCUHYCa U TaHI'€HCca Ui YIJI0B
30°,45° u 60°.

48 O6o6maromuii ypok mno teme: « [lomoOHbIe
TPEYTOJIBbHUKIY.

49 KonTponbnas pabota Ne4 mo teme: « [Ipumenenue
TEOPUH TIOI0OUS TPEYTOIBHUKOB IPU PEIICHUH
3aau».

50 B3anMHoe pacnonoxxenue npssMond U OKPYKHOCTH.

51-52 | KacarenbHast K OKpY>KHOCTH.

65,66 | Yerbipéxyronpuuku. [Inomans.

67,68 | Ilogo6HbIe TpeyroabHUKU. OKPYKHOCTb.

53 [lenTpansHble U BIMCaHHbIE YIIIbL. ['pagycHas Mepa
IYTH OKPY>KHOCTH.
54 Teopema o BnucaHHOM yTJI€.
55 Teopema 06 oTpe3kax nepecekarouuxcst Xop.
56 Yetbipe 3aMeyaTenbHble TOUKH TPEYrOJIbHUKA.
CBOMCTBO OMCCEKTPUCHI yTJIa.
57 CBOICTBO cepeIMHHOTO MEPIEHIUKYISIPa K OTPE3KY. 1
58 Teopema o mepeceyeHUH BBICOT TPEYTOJbHUKA. . 1
59 Brincannast OKpy>KHOCTb. 1
60 CBOICTBO OMUCAHHOTO YETHIPEXYTOIBHUKA. 1
61 OnucanHast OKPYXHOCTb. 1
62 CBOICTBO BIMCAHHOI'O YETHIPEXYTOJIbHUKA. 1
63 O06o06maromuii ypok 1mo teme : « OKpyKHOCTBY. 1
64 Kontponbnas padota Ne 5 o teme : «OKpyKHOCTBY. 1
2
2
2

69,70 Peseps
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