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IHosicuuTennLHAA 3aIHCKA

Jannast paboyasi mporpamMma sBJISIETCS YaCThI0 00pa30BaTeNIbHOM MPOTrpaMMbl OCHOBHOTO
obmiero oOpazoBanust YacTHOro oOpasoBarenbHOro yupexiaenus «lazmpom mikona CaHKT-
[TeTepOypr u cocTaBieHa B cooTBeTCTBUU ¢ DeiepanbHbIM TOCYJapCTBEHHBIM 00pa30BaTeIbHbBIM
CTaH/IapTOM OCHOBHOTO 00111eTr0 00pa3oBaHusl, yTBepkIeHHbIM [Iprkazom Muno6puayku Poccun
or 17.12.2010 1. Ne 1897, IlpumepHoii oOpa3oBaTeIbLHON MPOrpaMMOl OCHOBHOTO OOIIETro
00pa3zoBaHMs U aBTOPCKOM MporpaMMoi 1o reometpuu ais 9 knacca JI.C. AtanacsHa.

Pabouass mporpamma B TOJIHOH Mepe YYHTHIBAET OCHOBHBIC mocTynaThl «KoHienun
JIyXOBHO-HPABCTBEHHOI'O PAa3BUTHUS M BOCIUTAHUS JTUYHOCTU TpaxaanuHa Poccun», «Ctpareruu
pa3zBuTus Boctiutanusi B Poccuiickoit denepanum na nepuoxa a0 2025 rogay. g peanuzanuu
nporpamMmel ucnonbszyercss YMK: T'eomerpusi: 9 kmacc: yriryOlneHHBI YpOBEeHb: yueOHHUK/A.T .

Mmep3isik, B.M. Tlonsikos; oz pea. B.E. I[Togonbsckoro. — 5-e u3a., crep. — Mocksa: IIpocBemienue,
2022.—-303,[1] c.: nn.

OO0masi xapakTepuCTHKA y4e0HOr0 mpeaMeTa

OOyueHne mMaTeMaTUKe B OCHOBHOM WIKOJIE HAIlPaBJIEHO HA JOCTUKEHHUE CIIETYIOIIUX
neJieil u 3a1au:
1) 6 Hanpasnenuu TUUHOCMHO20 PA3BUMUSL:
e (dopMUpOBaHME TPEACTABICHUI O MaTeMaTHKEe KaKk 4acTh OOIIeYeOBEUeCKON KYyIbTYpHI,
0 3HAYUMMOCTHU MAaTEMATUKHU B Pa3BUTUN HUBUJIN3AllUHU 1 COBPEMCHHOI'O O6HI€CTBa;
® Da3BUTHE JIOTUYECKOTO M KPUTUYECKOTO MBIIUICHHS, KYJIbTYpbl peYH, CIOCOOHOCTH
K YMCTBEHHOMY 9KCIIEPUMEHTY;
e (GopMHpOBaHME HMHTEIUIEKTYalbHOW  UYECTHOCTH H  OOBEKTUBHOCTH, CIIOCOOHOCTH
K MIPEOIONICHUIO MBICTUTENBHBIX CTEPEOTHUIIOB, BHITEKAIOIINX M3 OOBIIEHHOTO OIBITA;
® BOCMHMTAHHE KAUYECTB JINYHOCTHU, 00ECIIEUNBAIOIINX COUAIBbHYI0 MOOMIIBHOCTD, CIOCOOHOCTD
MPUHUMATH CAMOCTOSITENIbHBIE PEIICHUS;
° q)OpMHpOBaHI/IG Ka4yeCTB MBbIIIJICHUS, H€06XOI[I/IMBIX oJig  aganTallii B COBPEMCHHOM
MH(}OpPMaLlMOHHOM OOIIECTBE;
® Dpa3BUTHE MHTEpPECA K MATEMaTHYECKOMY TBOPUYECTBY M MATEMaTHYECKUX CIIOCOOHOCTEN;
2) 6 MemanpeoMemHoM HANPAGIeHUL:
® Dpa3BUTHE NPEJCTABICHUN O MaTeMaTHKe Kak (opme OmucaHuss W METOJA€ TO3HAHUS
JNEUCTBUTEILHOCTH, CO3JaHWE YCJIOBHH IS TPHOOPETEHUS TEePBOHAYAIBHOTO  OIBITA
MAaTEMAaTUYCCKOTO MOACTIUPOBAHUAA;
e (QopMupoBaHHE OOMIMX CIOCOOOB HMHTEIEKTYAIbHON JIEATENbHOCTH, XapaKTEePHBIX
I MATEMATUKHU U ABJISTFOIITUX CA OCHOBOM MO3HABAaTEIbLHOU KYJIBbTYPHI, 3HAYUMOU AJIA pa3JIMYHBIX
chep yenmoBeUeCKON NeATETLHOCTH;
3) 6 npeomemnom nanpasnenuu:
® OBJIQJICHHE MaTEeMaTHYECKHUMH 3HAHUSIMH U YMEHHUSMH, HEOOXOTUMBIMU IJI MPOJOTIKCHHUS
06p330BaHI/I$I, HN3YUCHUA CMCXKHBIX TUCHUIIIINH, IPUMCHCHHUA B HOBCG}IHCBHOf/i JKHU3HU,
e cozmaHue (yHIAMEHTa IJIs MaTeMaTH4ecKoro pa3BUTHs, (OPMUPOBAHUS MEXAHHU3MOB
MBIIUICHUS, XapaKTePHBIX JJIs1 MATEMAaTUYECKOU JIEATEIBHOCTH.

Kypc reomerpum 9 kiacca BKIIOYAET CIEOYIOIIUE pa3ieibl: «Memoo koopounamy,
«CoomHoutenus MexHcoy CMOpOHAMU U Y2IAMU MPEY20TbHUKAY, «/ITUHA OKPYHCHOCTU U NIOWAO0b



Kpyeay, «/leuscenus», «HauanvHvle ceedenus u3 cmepeomempuuy, KOTOPbIE H3y4aIOTCS
0;10kamMu. B cOOTBETCTBUU C 3TUM COCTABJICHO TEMAaTUYECKOE INIAHUPOBAHUE.

B cBoeli COBOKYITHOCTH OHHM OTPa)KaloT OOraThlii OMBIT O0OyYEHUS MAaTeMaTUKE B HAIIeH
CTpaHe, YYUTHIBAIOT COBPEMEHHBIC TEHJICHIIMM OTEYECTBEHHOW U 3apyO0eHOM IIKOJIbI
W TO3BOJSIOT pPEaTH30BaTh IMOCTABICHHBIC Tepe] UIKOJBHBIM OOpa30OBaHUEM  IICNH
Ha WHGOPMAIMOHHO €MKOM M TPAaKTHUYECKH 3HAYUMOM MarepHasie. OTU COJep>KaTelbHbIe
KOMIIOHEHTBI, pa3BHBasCh Ha MPOTSDKEHWU BceX JieT OOyueHHus, €CTECTBEHHBIM O0pa3oM
MEePEeTJICTaIOTCS U B3aUMOJICHCTBYIOT B YU€OHBIX Kypcax.

[IpakTiueckass 3HAYMMOCTh IIKOJIBHOTO Kypca ceomempuu OOYCIIOBIEHA TE€M, YTO €ro
O0OBEKTOM  SIBJIIFOTCSI  MPOCTPAHCTBEHHBIE  (QOPMBI M KOJWYCCTBEHHBIE  OTHOIICHUS
JNEHUCTBUTENLHOTO MHpa. [ 'eomeTprudeckas MOAroTOBKa HE00X0IuMa JIJisi TOHUMAHUS PUHITUIIOB
YCTPOMCTBA M HUCIOJIb30BAaHUS COBPEMEHHOW TEXHUKH, BOCHPHUATHS HAYYHBIX M TEXHHUYECKHUX
NOHATUH © wuAeil. Marematuka SBISETCS S3BIKOM Hayku M TexHukd. C ee MOMOIIbIo
MOJICJIUPYIOTCSL U U3YHAIOTCS SIBICHUS U MPOLECCHI, IPOUCXOISAILIETO B IPUPO/IE.

l'eomerpus sBnsieTCs OOHUM M3 ONOPHBIX IHIPEIMETOB OCHOBHOM IIKOJBI: OHA
oOecrieunBaeT U3y4YeHHE JIPYruX NUCHUIUIMH. B mepByro oyepeap 3TO OTHOCUTCS K MpeaMeTam
€CTECTBEHHO - HAay4yHOTO IMKJA, B YACTHOCTH K (u3uKe. Pa3BUTHE JTOTHMYECKOrO MBIIIJICHUS
00ydJarouuxcst Ipu 00y4eHUU T€OMETPUHU CIIOCOOCTBYET YCBOCHHUIO MPEIMETOB TYMAaHUTAPHOTO
nukia. [IpakTudeckue yMEHHS H HAaBBIKM TEOMETPUYECKOTO XapakTepa HEOOXOIMMBI
JUTSL TPYZIOBOU ACSITETLHOCTH U IPOGECCUOHATHLHON TOATOTOBKY IIKOJILHUKOB.

PazButue y o0yuarommxcs NpaBWIbHBIX MPEACTaBICHUN O CYIIHOCTHA M MTPOUCXO0KICHUH
FeOMETPUUECKUX a0CTpaKUUi, COOTHOLIEHUH PEaTbHOI0 U UJICANBHOTO, XapaKTepe OTpakeHUun
MaTE€MaTUYeCKOW HAyKOM SIBIEHUU U MPOLIECCOB PEAIbHOIO MUPA, MECTE T€OMETPUHU B CUCTEME
HAayK M pOJIM MaTeMaTHUYeCKOro MOJEIMPOBAHHS B HAyYHOM IIO3HAHUU M B MPAKTHKE
crocoOcTByeT  (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33pEHUS  OOy4arommxcs, a Takke
GOpMUPOBAHNIO KAa4YeCTB MBIIIICHUS, HEOOXOMUMBIX JUIsl aJanTallid B COBPEMEHHOM
MH(OPMaLIMOHHOM OOLIECTBE.

TpeOyst oT 00ydaromMXCsd YMCTBEHHBIX M BOJIEBBIX YCWJIMM, KOHIIEHTPAIUM BHUMAHUS,
AKTUBHOCTH PAa3BUTOTO BOOOpa)KEHHUs, T€OMETPUsI Pa3BUBACT HPABCTBEHHBIE YEPTHI JIUYHOCTHU
(HACTOWYUBOCTh,  IIEJIEYCTPEMIIEHHOCTb, TBOPUYECKYID aKTUBHOCTh, CaMOCTOSTEIHHOCTD,
OTBETCTBEHHOCTb, TPYAOTIIOOHE, MUCIHMIUIUHY W KPUTHUYHOCTh MBIIUICHUS) W YMEHHE
apryMEHTUPOBAHHO OTCTaMBAaTh CBOM B3TJISABI U YOSXKIEHHUS, a TAKXKE CIOCOOHOCTh MPUHUMATh
CaMOCTOSITEIIbHbIE PEILICHHUS.

I'eoMeTpus CyIIECTBEHHO pacIupsieT KPyro3op oOydaromuxcs, 3HaKOMsI UX ¢ HHAYKIIHEH
U JeAyKIueH, kiaccudukanuei U cucTeMaTi3anyeid, abcTparupoBaHueM, aHaJIoTHeH. AKTHBHOE
WCITOJIH30BAaHUE 3a7]a4 Ha BCEX ATamax yueOHOTO MpoIecca pa3BUBaeT TBOPUYECKHE CITIOCOOHOCTH
ITKOJTbHUKOB.

[Ipu oOyueHun reoMeTpuu (GOPMUPYETCS] YMEHHUS M HaBBIKM YMCTBEHHOTO Tpyaa —
TUTAHUPOBAHKUE CBOEH pabOThI, TOUCK PAIMOHAIBHBIX MYTEH €€ BBIMOIHEHUS, KPUTHYECKas
OIICHKa pe3ynabTaToB. B mporiecce oOydeHHs TEeOMETPUU UIKOJBHUKH JOJKHBI HAyYUTHCS
U3JIaraTh CBOM MBICIIH SICHO U HCUEPIIBIBAIONIE, JAKOHUYHO U EMKO, TPHOOPECTH HABBIKU YETKOTO,
AKKypaTHOT'O U TPAMOTHOTI'O BBIMIOJIHEHUSI MAaTEMATUYECKUX 3aMUCEH.

KinioueBbIMH BOCTUTATEIbHBIMU 33/1a4aMH KYpca SBIISIOTCS:
- OpraHu3aIys pa3HO0Opa3HOM, TBOPUECKON B OOIIIECTBEHHO 3HAYMMOM JACATEIHHOCTH YUAIUXCS;



- co3JlaHue OIaronpusTHOrO HPaBCTBEHHO-TICUXOJIOTUYECKOT0 KJIMMaTa B yueOHOM KOJIJIEKTUBE,
obecrieueHre yCJIOBUM 3alIUIIIEHHOCTH;

- 00yuyeHHUE yJaluXCcsl IPUeMaM CaMOPETYJISIINHI, CAMOYITPaBICHUs, CAMOBOCITUTAHNS;

- CO3JaHUE YCIOBUU JUJISL COXPAHEHHUS U YKPEIUIEHUS 3J0POBbS YUAILIMXCS;

- hopmupoBaHUEe y ydamuxcsi CTpeMIeHHs TOOPOCOBECTHOTO OTHOIICHUS K yaeOe;

- pa3BUTHUE y YYAIIUXCS HaBBIKOB COTPYIHUYECTBA;

- DPa3BUTHE HWHIUBUAYAIBHOCTH KaXKIOTO YYaIIerocs, €ro CIOCOOHOCTH OPHEHTUPOBATHCS
B COBPEMEHHOM HWHGOpPMAIMOHHOM oOmiecTBe, 0OecleyeHrne KOHKYPEHTOCIOCOOHOCTH
HAa COBPEMEHHOM pBIHKE TpyJa 4epe3 BHeApPEHHE B 0O0pa30BaTENbHBIM IMPOILECC Pa3TMYHBIX
00pa3oBaTesIbHBIX TEXHOJIOTUH;

- (dopmupoBaHuMEe Yy KaXKIOTO BOCHUTAHHHWKA SICHOW CMBICIOKW3HEHHON YCTaHOBKH,
COOTBETCTBYIOLIECH NPUPOJHBIM 3aJaTKaM M KOHKPETHOMY HWHIMBUAYAIBHOMY COLMAIBHOMY
MOJI0KEHUIO;

- TAPMOHHUYECKOE PAa3BUTHE JTMYHOCTH, €€ HPABCTBEHHBIX, HHTEIUIEKTYaJIbHBIX U BOJIEBBIX cep
Ha OCHOBE €€ MPUPOIHBIX U COI[UAIBHBIX BO3MOKHOCTEH U ¢ y4eTOM TpeOOBaHUN COBPEMEHHOTO
00I111eCTBA;

- OBIIAJICHHE yYaAIIUMHUCS OOIIeUETOBEYECKUMU HPAaBCTBEHHBIMU IIEHHOCTSIMU, TYMaHHUCTUYECKIM
onbiToM OTedecTBa, NMPU3BAHHBIMHU CIYKUTh MPOYHBIM (YHIAMEHTOM BCETO TYXOBHOT'O MHUpa
JIMYHOCTHY;

- opMUPOBAHUE Yy KAKIOTO YYAIIErocs aKTHBHOW TPaKIAaHCKOW MO3UIMH, COOTBETCTBYIOIICH
JIEMOKPATUYECKUM MPeoOpa3oBaHUsIM 00I11ECTBA, ITpaBaM, CBOOOIaM U 00S3aHHOCTSIM JINYHOCTH;
- Pa3BUTHE Yy YYaIIUXCsl AKTUBHOCTU B PELLIEHUU TPYIOBBIX, MIPAKTUYECKUX 3a7a4, TBOPUECKOIO
OTHONICHHUS K BBIITOJIHEHUIO CBOMX YUEOHBIX U TPYAOBBIX 00s13aHHOCTEH;

- o0ecrnedyeHre BBICOKOTO YPOBHS OOIIEHHS W B3aWMOOTHOIIEGHUH YdYalluxcsi B y4eOHOM
KOJUIEKTUBE Ha OCHOBE CIIOKHUBILIUXCS COLIMAIBHO 3HAUYNMBIX KOJIJIEKTUBHBIX HOPM.

®opMaMH OpPraHM3auMH Y4YeOHbIX 3aHATHH SBISIOTCSA: TEOPETUYECKOE O0yueHHe

(J1exuus, oObsICHEHUE, JEMOHCTpalks Y4eOHbIX BUICO(PUIBMOB U JIp.); IPAKTUYECKOE 00yUeHHE
(camocTosiTennbHas paboTa C JMUTEpaTypHbIMU HCTOYHMKAMH, CaMOCTOsATElIbHas padoTa
¢ oOydarolel mporpaMMoM, camocTosiTeNbHas padota ¢ HHGOPMALIMOHHBIMU 0a3aMy JTaHHBIX,
IBpUCTHUECKas Oecena, yuyeOHas JUCKyccHs, JabopaTopHasl MOMCKOBas paboTa, OpraHu3alus
KOJIJIEKTUBHON MBICIMTENbHOMN JEATENbHOCTH B paboTe MajbIMU IpYyNIaMH, OpraHU3alMOHHO-
nesiTenbHas Urpa, uccienoBareiabekas padoTa, MpoekTHas padoTa u Ap.); UHTEPaKTHUBHbBIE (DOPMBI
(pomeBbIe U JENMOBBIE UTPhI, MO3TOBOM IITYPM, A€OATHI U Jp.).

VYcnemHo npuMeHstoTcs Takue (OopMbl OpraHU3alMi MAaTeMaTH4YeCKOW AesITeTbHOCTH
Kak (poHTaNbHasl, TPYNIOBasi, MapHas U UHIMBUIYyalbHas, C BKIIOYECHHUEM B KaKIYIO U3 ITUX
(GopM 3J1€MEHTOB, MO3BOJISIOIIUX 3aNHTEPECOBATh COBPEMEHHBIX CEMHKIACCHUKOB.

CoBpeMeHHBIH YPOK - 3TO YPOK, TJI€ YUUTEIb UCII0JIb3YET BCE BOBMOKHOCTH JIsl pa3BUTHUS
JUYHOCTH YYEHMKA, €70 AKTUBHOIO YMCTBEHHOTO POCTa, I'/I€ MPUCYTCTBYIOT CAMOCTOSTEIbHBIN
MOUCK yYallluXCsl, UX UCCIIEAOBAaHMs, pa3IuuHas TBopyeckas padora. Ponp yunurtens Ha ypoke —
CO3/1aTh MPOOJIEMHYIO CUTYAIIMIO U HAPaBUTh YYAIIUXCsl HA MYTh K €€ peIIeHuIO.

Onncanue Mecta y4eOHOI0 nmpeaMeTa, Kypca B yueOHOM IJIaHe IIKOJIbI

4



Ha wu3yuenue reomerpuu B 9 Kilacce OTBOAMTCS 3 4aca B HEACHIO, OOmMi o0beM
102 4aca. Cpok peanuszauuu nporpaMmbl 1 roAa. YpOBEHb COIEP)KAHHUS MPOTPAMMBL:
YTIyOJICHHBIN.

KypcuBoM BbIZeNIeH MaTepran MOBBIIIEHHOTO YPOBHS CIIOKHOCTH, KaK B TEOPETUUECKOM
4acTU IIPOrpaMMbl, TaK M B IPAKTUYECKOW. J[aHHBIA MaTepual IMOJICKUT U3YYCHHIO, HO HE
BKJIIOYAETCsl B TpeOOBAaHUA K YPOBHIO MOATOTOBKM oOyuatomuxcs. IlpenogaBanue reometpun B
96 kmacce mnpennojaraeTcsi BECTH Ha YINIYOJEHHOM YpOBHE.  YTIuiyOJIeHHBIH ypOBEHb
IpenojiaBaHusi 00ecleYrBaeTCsl — PACCMOTPEHUEM JONOJHMUTENbHBIX BOIPOCOB TEOPHH-
BHEBIIUCAHHASI OKPYKHOCTb, IOCTPOCHHE NMPABHJIBHBIX MHOIOYI0JIbHHKOB, IIPUMEHEHHe
MeTo/1a KOOPAMHAT K pPellleHHI0 3a/1aY.

Onucanue y4e0HO-MeTOAHYECKOT0 KOMILJIEKTA

Ucnons3yemsiii yueOHuk: ['eomerpus: 9 kiacc: yriyOlieHHBIH ypoBeHb: yueOHUK/A.L.
Mmep3isik, B.M. Tlonskos; oz pea. B.E. I[Togonbsckoro. — 5-e u3a., ctep. — Mocksa: IIpocBemienue,
2022. — 303, [1] c.: ni1. HeobxogumMo OTMETHTh, YTO MaTE€MaTHYECKOE OOpa3oBaHHUE HIPaET
BaXHYIO pOJIb Kak
B MPAKTHYECKOM, TaK U B IyXOBHOH *HU3HU oOmiecTBa. [IpakTndeckas cTopoHa MaTeMaTHYECKOTO
oOpa3oBaHusi cBsizaHa C (OPMHPOBAHHEM PAIMOHATBHBIX CIIOCOOOB JIEATEIBHOCTH, C
WHTEJUICKTYaTbHBIM PAa3BUTHEM YEIIOBEKa, yXOBHAs — (hopMHpOBaHUEM XapakTepa W oOIIen
KYJIBTYPHI.

[IpakTuueckasi MOIE3HOCTh MATEMAaTUKH O0YCIIOBJIEHA TE€M, YTO €€ MPEAMETOM SIBISIOTCS
dbyHIaMeHTallbHbIE CTPYKTYPBI PEaTbHOTO MUPA: MPOCTPAHCTBEHHBIE (DOPMBI U KOIMYECTBEHHBIE
OTHOIIEHUSI — OT TPOCTEHIINX, YCBaWBa€MbIX B HEMOCPEACTBEHHOM OIBITE, JO0 JOCTaTOYHO
CIIOKHBIX, HEOOXOIUMBIX I Pa3BUTHs HAYYHBIX U TEXHOJOTHYECKHX Hed. be3 KOHKpeTHBIX
MaTeMaTUYeCKUX 3HAHWUW 3aTPYAHEHO MOHMMAHUE MPUHIUIIOB YCTPOWCTBA M HMCMOJIH30BaHUS
COBPEMCHHOW TEXHUKH, BOCIPUATHE W HHTEPIpPETAIUs Pa3HOOOpa3HOH  COIMATBHOM,
YKOHOMHYECKOU, MOTUTHYECKON WH(pOopMaInu, Manodd(HeKTHBHA TTOBCETHEBHAS MPAKTHICCKAs
JESTEIIbHOCTD: YSIIOBEKY B CBOCH JKU3HH IPUXOUTCS BBITIOIHATH JOCTATOYHO CIIOKHBIC PACUETHI,
HAaXOJWTh B CIPAaBOYHHKAX HYXHBIC (GOPMYIbI U MPUMEHATh WX, BJIAJIETh MPAKTUICCKUMHU
MpHeMaMU T€OMETPHUECKUX U3MEPEHHI U MOCTPOCHHH, YUTaTh HHPOPMAIIHIO, PEACTABICHHYIO
B BUJIy TaOIUII, TUarpamm, rpaduKkoB, IOHUMATh BEPOSTHOCTHBIN XapaKTep CIy4aiHbIX COOBITHH,
COCTaBIISITh HECIIOKHBIE allTOPUTMBI H JIp.

bes 0a3oBoii MaTeMaTH4YeCKOW MOATOTOBKHM HEBO3MOXKHO CTaTh OOpa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM. B TIKOJIe MaTeMaTHKa CITY>KAT OIMIOPHBIM MPEIMETOM JUTS HU3yYeHUS
CMEXXHBIX JUCIUTLINH.

B noBceTHeBHO# )KU3HU pealbHONH HEOOXOIMMOCTHIO B HAIIIH JHH SIBJISICTCS] HEIIPEPHIBHOE
oOpasoBaHue, 9YTO TpeOyeT MOTHOICHHOW 0a30BOil 0011€00pa30BaTEIHLHON MOATOTOBKHA, B TOM
YHUCJIe 1 MaTeMaTHudeckou. M, HakoHell, Bce OOJIbIIe CIeUaTbHOCTEH, I/Ie HEOOX0IUM BBICOKUI
YpOBEHBb 00pa30BaHUs, CBSI3aHBI C HEMTOCPEACTBEHHBIM MPUMEHEHHEM MaTeMAaTUKHU (PKOHOMHKA,
OousHec, (huHAHCH, (U3MKA, XUMHs, TEXHUKA, WHPOpMATUKa, OUOJIOTHS, TICUXOJOTHUS U JIp.).
Takum o00pa3oMm, pacmmpsieTcss KpYyr IIKOJBHUKOB, AN KOTOPBIX MaTeMaTHKa CTaHOBUTCS
3HAYUMBIM TTPEIMETOM.

JInst  KU3HM B COBPEMEHHOM  OOINECTBE BaXXHBIM  sABJISETCS  (hOPMUPOBAHHE
MaTEeMaTHYECKOTO CTUJISI MBIIIJICHHUSI, TPOSIBIISIONICTOCS B ONPECICHHBIX YMCTBEHHBIX HaBbIKAX.
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B mpomecce mMaTeMaTH4YeCcKO# NESATEIBHOCTH B apceHAll MPUEMOB M METOJO0B YEJIOBEYECKOTO
MBIIIJICHUA €CTCCTBCHHBIM 06p330M BKIIFOYAKOTCd HWHAYKOWUA W ACAYKIHA, 0606H.[CHI/IG n
KOHKpCTHU3alus, aHajlnu3 U CHUHTCS, KHaCCI/I(I)I/IKaI_II/ISI Hn CucTreMarus3anud, a6CTpaI‘I/Ip0BaHI/IC n
aHasiorust. OOBEKThl MaTEMaTHYECKMX YMO3AaKIOYEHUH M IpaBWiIa WX KOHCTPYMPOBAHMS
BCKPBIBAIOT MEXaHU3M JIOTMYECKHX MOCTPOCHHH, BhIpabaThIBAIOT yMEHHUs (HOpMyIHpOBATSH,
00OCHOBBIBaTh M [IOKa3bIBaTh CY)KJCHHS, TEM CaMbIM DPAa3BHBAIOT JIOTHYECKOE MBIIUICHUE
MaremaTtike MPUHAAICKHUT BeAylas posib B (OPMUPOBAHUU AJTOPUTMUYECKOTO MBIIUICHHS,
yYMEHHS JIefiCTBOBATh MO 3aJlaHHOMY aJlTOPUTMYy, B KOHCTPYHPOBAaHHWU HOBBIX AJTOPHUTMOB.
OCHOBHOI y4eOHOH AEATENPHOCThIO HAa YpPOKaX MaTeMAaTHKH SIBJISCTCS PEIICHHE IIeJO0ro psjaa
pa3sHOOOpa3HbIX 33a7a4u, OHU Pa3BUBAIOT TBOPUYECKHE U MPUKJIIAIHBIE CTOPOHBI MBIIIIJICHUS.

MaremaTrueckoe 00pa3oBaHHE BHOCUT CBOH BKJIaJ] B ()OPMHPOBAHUE OOIIEH KyIbTYpHI
yenoBeka. Heo0X0auMbIM KOMIIOHEHTOM OO0IIEH KyJIbTYphl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS
o0IIee 3HAKOMCTBO C METOJAaMH IMO3HAHMS JCHCTBUTEIHHOCTH, MPEACTABICHUE O MpEenMeTe U
METOJlaX MaTeMaTUKH, MX OTJIMYUS OT METOJOB ECTECTBEHHBIX M T'YMAaHUTApHBIX HaykK, 00
0COOCHHOCTSIX MPUMEHEHUS MATEMATHKH JUTSI PEILICHNS] HAYy9IHBIX M IPUKJIAIHBIX 3a/1a4. M3ydyenue
MaTeMaTUKU CIIOCOOCTBYET ICTETHYECKOMY BOCHHUTAHHIO YEJIOBEKAa, IMOHUMAHHUIO KPacoOThl H
U3SIIECTBA MAaTEMAaTHUECKHX PACCyXIEHHW, BOCIPHATHIO T€OMETPUYECKUX (OPM, YCBOCHHIO
NI CUMMCTPHH.

Hcropus pa3BUTHS MaTeMaTHYECKOTO 3HAHHS JaeT BO3MOXKHOCTH IMOIOJHUTH 3ariac
HCTOPUKO-HAYYHBIX 3HAHUH IIKOJBbHUKOB, C(l)OpMI/IpOBaTI) Y HUX OPCACTABJICHUA O MATCMATHUKE
KaK 4acTu OOIIEYEIOBEYECKON KYJIbTYPhl. 3HAKOMCTBO C OCHOBHBIMU HCTOPHYECKUMH BEXaMU
BO3HHMKHOBEHUS M Pa3BUTHsI MAaTEMaTU4YeCKOW HAYKH, C HCTOPHEH BEIMKUX OTKPBITHIA, UMEHAMHU
Jro/ied, TBOPUBIINX HAYKY, JOJDKHO BOMTH B MHTEIIEKTYAJIbHBIM Oaraxk KaxJIoro KyJlbTypHOI'O
4eJI0BeKa.

IIpumeHeHne JIEKTPOHHBIX 00Pa30BaTeIbHBIX PECYPCOB:
1) YPOK.P® — nenarorudeckoe cooOIIECTBO, MPeAHA3HAUYEHHOE SISl pAOOTHUKOB IIKOJIBHOTO,
JOUIKOJIFHOTO W JIOTIOJTHUTENIBHOTO 00pa3oBaHUs, a TaKkKe Ui BCEX CIEIHAaJNCTOB,
3aHUMAIOIIUXCSl 00pa30BaTEIbHON U BOCITUTATEIHLHOM IEATEITLHOCTBIO. - https://ypok.pd
2) CAAM THUA: PEIIY OI'D — o0pa3oBareibHbIii MOPTaN JJIsl TOATOTOBKH K dK3aMEHaM. -
https://oge.sdamgia.ru
3) school-collection.edu.ru — enunas KoyIeknus HUGPOBBIX 00pa30BaTEIBHBIX PECYpPCOB. -
http://school-collection.edu.ru
4) ®okchopa.py — BO3MOKHOCTh NMPOUTH OecIIaTHOE AUCTAHIIMOHHOE 00yueHHE y HKCIIEPTOB
MI'Y, MOTH, BILD u apyrux Bexymmx By30B cTpansl. - https://foxford.ru
5) WWW.prosv.ru — JOMOJHHUTEbHBIE MaTepHaldbl K Y4eOHHKY B AJIEKTPOHHOM KaTaliore
uznarenbcTBa «[IpocBemenuey
6) Canva — oHJIaliH-CEPBHUC MO CO3/IaHHIO TUArPaMM U rpaKOB CAMOCTOSITEIBHO HITH Ha OCHOBE
TOTOBBIX I1a0JIOHOB. - https://www.canva.com/ru_ru/grafiki
7) MOCKOBCKHMI IIEHTp HEMPEPHIBHOTO MAaTeMAaTUYECKOTO OOpa30BaHHUS U €ro WHTEPHET-
Oubnuoreka — OTH calWThl pabOTAIOT C LENbI0 COXPAaHEHUS W PA3BUTHUS TPaAULUN
MaTEeMaTHYeCKOTO O00pa3oBaHUs, TMOIACPKKH pPa3IMYHBIX (OPM BHEKIIACCHOW pPabOTHI
CO INKOJbHUKAMHU (KPYXKKOB, OJIIMITAA]], TYpPHUPOB H T. JI.), METOAUYECKOH ITOMOIIH
PYKOBOIMTENSIM KPY>KKOB M MPENO1aBaTEsIM KJIACCOB € YINTyOJICeHHBIM N3YyY€HUEM MAaTEMaTHKU.
- https://www.mccme.ru, http://ilib.mccme.ru



8) Etudes.ru — Ha caiiTe mpencTaBIICHbI 3TIOIbI, BBITOIHEHHbBIE C HCTIOJIb30BAHUEM COBPEMEHHOM
KOMIbIOTepHOH 3D-rpaduku, pacckasplBalollie O MaTeMaTuke H e€ TNPUWIOKEHUsX. -
https://etudes.ru

9) Geogebra — mpuII0KEHHE C OTKPHITBIM HCXOIHBIM KOJIOM, CIIEIIHAIBHO Pa3pabOTaHHOE Kak
CPE/ICTBO M3y4eHUs U 00yueHHs TeOMeTpuH U anredpe. - https://www.geogebra.org

10) Comp-science.ru — Ha caiiTe mpeacTaBiIeHbl TUAAKTHYECKHE MaTEPUANbl 110 MaTeMaTHKE,
a TaKkKe TpeHaxep A moarotoBku Kk EI'D. - http://comp-science.narod.ru/didakt.html

11) Poccuiickast 37€KTpOHHAS IIKOJIAa — HWHTEPAKTUBHBIC YPOKHU OT JIYUIIMX YYUTEJICH CTPaHbI
HAa OCHOBE CHEUHATBHO pa3pabOTaHHBIX AaBTOPCKUX MPOTrpaMM, YCHEIIHO MPOIIEIIINX
HE3aBUCHMYIO  OKCIIEPTH3Y. OTH YPOKHM TIOJHOCTBIO  COOTBETCTBYIOT  (heepaqbHbIM
rOCyJapCTBEHHBIM 00pa30oBaTEeNbHBIM CTaHAApTaM M MPUMEPHONH OCHOBHOW 00pa30BaTEebHOU
nporpaMme oo1iero oopazoBaHus. Y paKHEHUS U IPOBEPOYHBIE 33JaHUS B YPOKAX JaHBI 110 THUITY
HK3aMEHALIMOHHBIX TECTOB M MOTYT OBbITh HCIOJIb30BAHBI Ui MOJATOTOBKU K IOCYJapCTBEHHOMN
uTOroBoi arrectauuu B popme OI'D u EI'D. - https://resh.edu.ru/subject/17/8.

12) SIKnacc — o0Opa3oBaTenbHBIA WHTEPHET-PECYpC Ul MIKOJBHUKOB, CTYJIEHTOB, YUHTEei
U pOJIUTENEH, COEepKAIINI OHJIAWH-TPEHAXKEPHI M0 MIKOJIBHOW MPOrpaMMe U aBTOMAaTHYECKYIO
POBEPKY JOMAIIHUX 3aaaHwuid. - https://www.yaklass.ru/p/geometria#program-9-klass.

IInanupyemble pe3y/ibTaThl 0OCBOCHHA Y4eOHOI0 peaMeTa

[Tnanupyemble mpeaMeTHbIe pe3yabTaThl U3y4eHUs! yueOHOro npeamera «['eomerpusi»
B 9 KJ1acce BKITIOYAIOT B ceO0sl:
006yYaoOWUICA HAYUUMCA!
- BbINOIHAMY OCLCMBUs HAO 8EKMOPAMU KAK HANPAGIEHHLIMU OMPEIKAMU, YMO 8ANHCHO OJA
NpUMeHeHUs. 8eKmMOopo8 6 (u3uKe, 3HAKOMAMCA C UCNONb308AHUEM BEKMOPO8 U Memooa
KOOpOUHAM NpU peuleHuu 2e0Mempudeckux 3aoay, paseusaemcsi ymenue o00yuarouuxcs
NPUMEHAMb  MPULOHOMEMPUYECKUL  annapam npu  peuleHuu  2eoMempuyeckux 3aau,;
pacwupsemcsi 3HaHue 00Y4arowuxcsi 0 MHO20Y20IbHUKAX, PACCMAMPUBAIOMC NOHAMUS OJIUHDbL
OKPYIICHOCIU U NAOWAOU Kpy2ad U POopmyTbl Ol UX BbIYUCTICHUS, 3HAKOMAMCA 00ydarouuecs
C NoOHAmMueMm OBUJICEHUs. U €20 CBOUCMEAMU, C OCHOGHLIMU BUOAMU  OBUINCEHUL,
CO B83AUMOOMHOWEHUAMU HANONCEHUU U OBUICEHUL, 0aémcs Oonee 2nyO0Koe npedcmasieHue
0 cucmeme aKCUOM NIAGHUMEMPUU U AKCUOMAMUYECKOM Memoode; O0aémcs HavyalbHoe
npeocmasienue meniax U HNOBEPXHOCMAX 6 NPOCMPAHCMEe, 3HAKOMAMCA 00yuarowuecs
€ OCHOBHBIMU Ghopmynamu OJ1A BbIYUCTEHUS NIOWAOel, NOGepXHOCHell U 00beM08 mei;
- YMETh MOJIb30BATHCS SI3BIKOM I'€OMETPUH JIJISl OMUCAHUS MPEAMETOB OKPY>KAIOILIET0 MUPA;
pacro3HaBaTh reoMeTpruuecKkrue (pUrypsl, pa3iuyaTh X B3aUMHOE PACIOJIOKEHUE;
- n300pakaTh TEOMETPHUYECKHE (UTYPHI, BBITOJIHATH YEPTEKU MO YCIOBUIO 3ajad;
OCYIIECTBIISATH IpeoOpazoBaHust GuUryp;
- B IIPOCTEHIIINX CIyYasx CTPOUTH CEUCHHUS U Pa3BEPTKH MPOCTPAHCTBEHHBIX TEIT;
- POBOJUTH ONeEpalMy HaJ BEKTOPAaMH, BBIUMCIATH JJIMHY U KOOPJAMHATHI BEKTOPA, YIoJl
MEXy BEKTOpaMH;
- BBIYUCIIATh 3HAYEHUS T€OMETPUYECKUX BEJIWYMH (IJIMH, YIJIOB, IJIOLIA[eH, 00beMOB);
B TOM yucie: Juig yraoB oT 0° qo 180° ompenenars 3Ha4eHUs] TPUTOHOMETPUUECKUX (PYHKUUI
N0 3aJaHHBIM 3HAYCHUSM YIJIOB, HAXOJWTh 3HAYECHUS TPUTOHOMETPHUECKUX (YHKIIHN
[0 3HAYEHUIO OJHOM M3 HMX; HAXOAUTh CTOPOHBI, YIJIbl U IUIOIIAAHM TPEYrOJIbHUKOB, JIMHBI



JOMaHbIX, Ayl OKPYXHOCTH, IUIOIIAJE€H OCHOBHBIX TeoMeTpudeckux ¢uryp u ¢uryp,
COCTABJICHHBIX U3 HUX;
- IIPOBOJIUTH JI0KA3aTENIbHBIE PACCYKICHUS IIPU PEIICHUM 3a]ad, MCIOJIb3ys M3BECTHBIC
TEOpEMBbl, 00HAPYKUBasi BOZMOKHOCTH JUIsl UX UCIIOIb30BaHMUS;
- peiars NpoCTeHIINe INIAHUMETPUYECKHE 3aja41 B IIPOCTPAHCTBE.
00yyaloWUIics NOYUUM 8O3MONCHOCTb !
- pelaTh reOMETpUUYECKHUE 3ajauil, ONUPAsACh Ha U3YYEHHbIE CBOMCTBA (PUT'Yp M OTHOILIEHUI
MEXIY HUMH, IIPUMEHSS JOTIOJIHATEIIbHBIE IIOCTPOCHUS, anreOpandeckui
Y TPUTOHOMETPUYECKHUH ammapar, ueu CHMMETPHH;
- WCIOJIb30BaTh IPHOOPETCHHBIE 3HAHUS W YMEHHS B MPAKTHUECKOW JESITEIbHOCTU
Y IIOBCEIHEBHOM >KW3HU JJI1 OIMCAaHUs pEalbHBIX CUTYallMi HA A3BIKE T'€OMETPUHU; PacyeTOB,
BKJTIOYAIOIIUX MPOCTEHIIINE TPUTOHOMETPHUUECKUE (OPMYIIBI; PELICHUS TEOMETPUUECKUX 3a7ad
C UCIIOJIb30BAaHUEM TPUTOHOMETPHUH; PELICHHS IIPAKTUYECKUX 33144, CBA3AHHBIX C HAXOXKICHUEM
IFe€OMETPUYECKUX BEJIUYUH (MCIIONB3Ysl NMPU HEOOXOIUMOCTH CIPABOYHMKM M TEXHUYECKUE
CpEeACTBa); MOCTPOEHUI TI'€OMETPUUECKUMH HHCTPYMEHTaMU (JIMHEWKA, YTOJIbHUK, LHUPKYJb,
TPAHCIIOPTHD).

MeTanpeaMeTHble pe3yJIbTaThl U3yUSHHs FeOMETpUH B 9 Kilacce BKIIIOYAIOT B ce0s:
® YMEHHME CaMOCTOSITEIbHO ONpPENEeNiTh LEIM CBOEro OO0y4YeHHs, CTaBUTh U (POPMYyIUpPOBaThH
Juis cebs HOBBIE 3ajjaud B y4y€0e, pa3BUBaTh MOTHBBI W HHTEpECHl CBOEH I0O3HaBaTEJbHOU
JESATEIIBHOCTH;
® yMEHUE COOTHOCUTb CBOM JEWUCTBHUS C IUIAHUPYEMBIMH pE3YJIbTaTaMH, OCYILIECTBIIATH
KOHTPOJIb CBOEH JEATEIbHOCTU B IPOLIECCe JOCTUKEHUs pe3yibTaTa, ONpPEeAesTb CIIOCOObI
JeMcTBUI B paMKax MPEeAJOKEHHBIX YCIOBHM M TpeOOBaHMM, KOPPEKTUPOBATh CBOU JIEHCTBUS
B COOTBETCTBUU C U3MEHSIOLIENUC CUTyallUeH;
® YMEHME ONpeNeNsATh IMOHATUSA, CO34aBaTh O0O0OOIIEHMs, YCTAHABIMBATh AHAJIOIHUH,
KJIaccu(UIUPOBaTh, CAMOCTOSITENILHO BEIOMPATh OCHOBAHUS M KPUTEPUH Ul Kilaccudukanuy;
e yMEHHUE YCTaHAaBIIMBATh IPUYMHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH JIOTHYECKOE PACCYKICHUE,
yMO3aKJIl04eHue (MHAYKTUBHOE, IeAYKTUBHOE U 110 aHAJIIOTUH) U IeaTh BBIBOBI;
® DPa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIOJIb30BaHUS NHPOPMAIMOHHO-KOMMYHUKAIIUOHHBIX
TEXHOJIOTHIA;
e [IepBOHAYAJIBHBIE MTPEICTABICHUS 00 UAESIX U O METO/IaX MAaTEMATUKH Kak 00 YHUBEpCaIbHOM
A3BIKE HAYKU U TEXHHUKH, O CPEACTBE MOJEIUPOBAHUS SIBJIICHUN U IIPOLIECCOB;
® yMEHHME BHUJAETh MAaTEMaTHUYECKYyIO0 3aJjauyy B KOHTEKCTE NMpOOJIEMHOW CHTyalluh B JIPYTHUX
JUCLHUIIIINHAX, B OKpYKaIOLIEH )KU3HH;
® YMEHHME HAaXOJUTh B PA3JIMYHbIX HCTOYHMKAX WHGPOpPMALNIO, HEOOXOAUMYIO ISl PelICHHS
MaTeMaTHYECKUX 33/1a4, U IPEACTaBIATh €€ B HOHATHON (hopMe, IPUHUMATD pEeIlIeHUE B YCIOBUAX
HEMNOJHOW WM U30bITOYHON, TOYHON MIJIM BEPOSITHOCTHON MH(pOpPMAINH;
e yMEHHME MOHMMAaThb M HCIOJb30BaTh MaTeMaTHYECKHE CpEeACTBAa HarIsIIHOCTH (rpaduky,
TaOIUIIBI, CXeMBbI U Ap.) IS WIUTFOCTPALMU, MHTEPIIPETAIH, apTryMEHTaIUH;
® yMEHHE BBIJIBUraTh FTUIIOTE3bI PU PELICHUH 33]]a4l, TOHUMAaTh HEOOXOAUMOCTh UX ITPOBEPKH;
® [IOHMMAaHHE CYIIHOCTH QJITOPUTMHYECKUX MpPEANUCAaHUN M yMEHUE JCHCTBOBATh
B COOTBETCTBUU C IIPEIII0KEHHBIM aJITOPUTMOM.

JIn4HOCTHBIE pe3y/IbTAaThl U3Y4YE€HUS T€OMETPUH B 9 Kilacce BKIIOYAIOT B ce0sl:



® BOCIHMTAHHUE POCCUNCKOM I'Pa)AaHCKON UJIEHTUYHOCTH: IaTPUOTU3Ma, yBaXkeHus K OTedecTBy,
OCO3HAHHUS BKJIaJla OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOU HayKH;
® OTBETCTBEHHOE OTHOIIEHHWE K YYEHHUIO, TOTOBHOCTh U CIOCOOHOCTH OOY4YaIOUIMXCS
K CaMOPa3BUTHIO U CAMOOOPA30BaHMIO HA OCHOBE MOTUBALIMM K O0YYEHHIO U IO3HAHUIO;
® OCO3HAHHBIH BBIOOP U MOCTPOEHHUE JabHEHIIEH WHANBUAYAILHOW TPACKTOPHH 00pa30BaHUs
Ha 0a3e OPHEHTUPOBKUM B MHpe Mpodeccuid U NMpodhecCHOHAIBHBIX MPEANOYTEHUH ¢ y4EToM
YCTOMYUBBIX TO3HABATEIILHBIX MHTEPECOB, a TAaKXKE Ha OCHOBE (POPMHUPOBAHUS YBAKUTECIHHOTO
OTHOLICHHUS K TPYZy, PA3BUTHUE OIBITA Yy4aCTHS B COLMAIBHO 3HAYUMOM TPYAE;
® yMEHHE KOHTPOJIMPOBATH MPOIIECC M Pe3yabTaT yueOHON U MaTeMaTHUECKON AEATEIbHOCTH;
® KPUTMYHOCTb MBIIUICHHUS, HWHUIMATABA, HAXOAYUBOCTb, AKTUBHOCTb IIPU PELICHUH
MaTeMaTUYECKUX 3a/a4.
®opMbl, IEPHOIUYHOCTH U MOPSAOK TeKYLIEero KOHTPOJIst

@®opMbl, NEPUOJUYHOCTh U TMOPSIOK MPOBEACHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH
U TNPOMEXKYTOUHOM aTTeCTallud OOYy4aroUIMXcs OIpenesstoTcss Y4eOHbIM IutaHoM YacTHOro
oOmeoOpa3oBarenbHoro  yupexnaenuss «lasnmpom mkona Cankr-IlerepOypr», a Taxxke
[Tonoxennem  YactHoro  oOumieoOpazoBarenbHOro — yupexiaeHus — «l'asmpom  1mikosa
Cankr-IlerepOypr» 0  IpoBeleHUM  NPOMEXKYTOUHOH  arrecTalud  OOydaroluxcs
1 OCYILECTBJICHMS TEKYLIETO KOHTPOJISA UX YCIIEBAEMOCTH.

Cpoku mpoBefeHUs NPOMEKYTOUHBIX arTecTaluil omnpenenstorcs KanenaapHeiM

yueOHbIM rpadukom YactHOoro o0OmeoOpazoBaTeabHOrO yupexkaeHus «['a3mpoM mikosa
Canxkr-IlerepOypr».

Cucrema OLlEHKH MJIAHUPYEMBIX Pe3yJbTATOB

OaHvM W3 HaIpaBJICHUN OIEHOYHOW AEATeThHOCTH B COOTBETCTBHH C TPeOOBaHUSMU
Crannapra sBIsETCS OlleHKa 00pa30BaTeNbHBIX JOCTHKEHUN yJaIIuXxcsl.

Cucrema OLIEGHKH JOCTHXKEHUS TUIAHUPYEMBIX Pe3ylbTaTOB IO airedpe HampaBlieHa
Ha o0ecreyeHne KauecTBa MaTeMaTnueckoro oopazoanusi. OHa JOKHA MTO3BOJISATH OTCICKUBATH
WHIUBUIYAJIbHYIO JUHAMUKY PAa3BUTHS YUAIIUXCS, 00ECTIEYNBATH OOPATHYIO CBA3B ISl YUUTETIEH,
YYalIuXxcsl U POJAUTENCH.

dopMUpOBaHUE JTUYHOCTHBIX PE3YyIbTATOB OOECIEUMBACTCA B XOJE peaTu3allMi BCEX
KOMITOHEHTOB 00pa30BaTeIbHOIO MPOIecca, BKIt0Uasi BHEYPOUHYIO NESTENBHOCTD, PEalu3yeMyto
CEMbel U IIKOJION.

OCHOBHBIM OOBEKTOM OIIEHKH JHUYHOCTHBIX PE3yIbTAaTOB CIYXKHT C(HOPMHUPOBAHHOCTH
VHHUBEPCATbHBIX YIEOHBIX JEHCTBUI, BKIFOYaEMbIX B CIEIYIOIINE TPU OCHOBHBIX OJIOKa:
1) ChopMHpOBaHHOCTH OCHOB I'PaXIAHCKOW WACHTUYHOCTH JINYHOCTH;
2) T'0TOBHOCTH K MEPEX0,1y K caMO00Opa30BaHUIO HAa OCHOBE yueOHO-TO3HABATEILHON MOTHBAIIHH,
B TOM YHCJIe TOTOBHOCTh K BBIOOpPY HampaBJIeHHS TPO(PHIEHOTO 00pa30BaHus;
3) ChopMUpPOBAHHOCTH COIHATBHBIX KOMITETCHITNH, BKJTFOUYas IICHHOCTHO-CMBICJIOBBIC YCTAHOBKH
¥ MOPJIbHBIE HOPMBI, OITBIT COIMAIBHBIX M MEXKITMYHOCTHBIX OTHOIICHHIA, IPABOCO3HAHUE.

OCHOBHBIM O0BEKTOM OIICHKH METAMPEAMETHBIX PE3yIbTaTOB SIBIISACTCS:
e CnocoOHOCTP ¥ TOTOBHOCTH K OCBOCHHIO CHCTEMAaTHYECKHUX 3HAHWUW 10 anredpe,
UX CaMOCTOSTEITLHOMY IOTIOTHEHHUIO, IEPEHOCY U MHTETPaIlNH;
e CrocoOHOCTh K COTPYIHHYECTBY M KOMMYHHUKALlUM B XoAe y4eOHOH U BHeydeOHOM
JIeITEIIbHOCTH,
e (CnocoOHOCTh U TOTOBHOCTH K ucnonb3oBanuio KT B miensix oOydeHus u pa3BUTHS;
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e CnocoOHOCTh K CAMOOPraHU3aIMU, CAMOPETYIISIIUU U PEPICKCUH.

OCHOBHBIM OOBEKTOM OLIEHKH IPEIMETHBIX PE3YJIbTAaTOB IO airedpe B COOTBETCTBHU
¢ TpeboBanusiMu CraHaapTa sBISETCS CIOCOOHOCTh K PEIICHUI0 Yy4eOHO-ITO3HaBaTEIbHbBIX
U y4yeOHO-IIPAKTUYECKMX 3aJad, OCHOBAHHBIX Ha M3y4yaeMOM Y4yeOHOM MaTepuaie,
C MCIIOJIb30BAaHHEM CIIOCOOOB JICHCTBUH, PEIEBAHTHBIX COJCPKAHUIO YUEOHBIX MPEAMETOB, B TOM
YuCJIe METANIPEAMETHBIX (II03HABATENbHBIX, PErYISTUBHBIX, KOMMYHUKATUBHBIX) 1€HCTBUI.

OCHOBHBIMH BHUJAaMHU OIICHMBAaHHUS OOpPa30BaTENbHBIX JIOCTHKCHHH IO MaTeMaTHKe
ABJIIOTCS CTAPTOBOE, TEKYIIIEE U UTOIOBOE.

CraproBO€ OLICHMBAaHHE IIO3BOJISIET CILNIAHUPOBATh  JIMYHOCTHO-OPUEHTHUPOBAHHOE
o0yuyeHue, MHIUBUAYATIN3UPOBaTh 00pa30BaTeIbHbIN Mpolece.

Texyiee oneHMBaHUE MO3BOJIAECT ONPENEIUTh YPOBEHb YCBOEGHHsS HOBOI'O MaTepHuala.
CreneHb €aMOCTOATENBHOCTH YYalllUXCS IIPU  PEUICHMM 3a1ad, XapakTep NPUMEHEHUs
palMOHANIBHBIX CIIOCOOOB pelleHus 3anad U Ap. s Tekylero OneHMBaHMsI HCIOJIb3YIOTCS
CJIEIYIOIINE METO/Ibl KOHTPOJIS.

1. YcrHbli KOHTPOJIB: (POHTANBHBIN OMPOC, MHAWBUIYAJIBHBIN OIIPOC;

2. ITucbMeHHBI KOHTPOJIb: MATEMATUICCKUH TUKTAHT, CAMOCTOSTEIbHAS pPaboTa, KOHTPOIbHAS
pabota, pedepar, TecT;

3. Ilpaktuyeckuif KOHTpOJb: (PpOHTANbHAs WIM WHIMBUAYyalbHas IpakTHuYeckas paboTa,
JIOMAIlIHsAs KOHTPOJIbHAs paboTa, HccileoBaTeNIbCKask paboTa, MpoeKTHas padora.

HToroBoe olieHUBaHUE MOXKET MPOBOAUTHLCS MOCIIE 3aBEPILEHHSI TEMBI, pa3Jiena, yueOHOro
Kypca OCHOBHOW WJIM CTapllei MIKOJbl (B YaCTHOCTH, B BUJI€ UTOTOBOW arrectanuu). Mtorosas
OLICHKa pe3yJbTaTOB OCBOEHHS YyYallUMHUCA OCHOBHOM 00pa3oBaTEIbHOM IMPOrpaMMbl
BBICTABIIIETCS IO pe3yibTaTaM IPOMEXYTOUYHONH M HMTOrOBOM arrectauuu U (GopMUpyeTcs
Ha OCHOBE:

e Pe3yibTaToB BHYTPUIIKOJIBHOTO MOHUTOPHUHIa 00pa30BaTeIbHbIX TIOCTHKEHUHN 10 TEOMETPHH,
3a()MKCHPOBAHHBIX B OLIEHOYHBIX JINCTAX, B TOM YHCJIE 332 MPOMEKYTOUHBIE U UTOTOBbIE PaOOTHI
Ha METaIlpeIMETHON OCHOBE;

e OI1eHOK 32 BBIIIOJIHEHUE UTOTOBBIX Pa0OT MO TEOMETPHH;

e OneHKH 3a BBINOJIHEHNUE U 3alUTY MHAUBUIYAJIBHOTO IPOEKTA;

e OneHok 3a paOOTBI, BBIHOCUMbBIE Ha TOCYJAapCTBEHHYI HTOroByro atrecrauuto (I'MA)
U OCHOBHOM rocynapcTBeHHbIH 3k3ameH (OI'D).

Ocobennocmu oyeHKU npeoMemHbIX pe3yibmamos

OneHka TpPEIMETHBIX pe3yJabTaTOB IMPEACTABISET COOOW OLEHKY JAOCTHXKEHHS
00yYaromuMcs MIaHUPYEMBIX PE3yJIbTaTOB 110 OTAEIBHBIM MPEIMETAM.

dopMHUpOBaHUE 3THUX PE3YJIbTATOB OOECHEUMBAETCS 3a CUYET OCHOBHBIX KOMIIOHEHTOB
00pa30BaTeNbHOTO MpoIiecca — YU4eOHBIX MPEIMETOB.

OCHOBHBIM 00BEKTOM OIIEHKH MTPEIMETHBIX PE3YIBTATOB B COOTBETCTBUU C TPEOOBAaHUSIMU
Crangapra 4BISE€TCS CIOCOOHOCTh K PEIIEHUIO Y4eOHO-TIO3HABATEIbHBIX U  y4eOHO-
MPAKTUYECKUX 3a]a4y, OCHOBAHHBIX Ha HM3y4yaeMOM Y4eOHOM Marepuayie, ¢ HCIOJIb30BaHUEM
CHOCO0OB JEMCTBUM, pENEeBAaHTHBIX COJEPXKAHHIO YYEOHBIX MPEIMETOB, B TOM 4YHCIE
METaIpeIMETHbIX (MI03HABATEIbHBIX, PETYIATUBHBIX, KOMMYHUKATUBHBIX ) 1EHCTBHI.

Cucrtema OIIEHKM NPEAMETHBIX PE3YyJIbTaTOB OCBOCHUS YYEOHBIX MPOTrpaMM € Y4ETOM
YPOBHEBOTO MOJX0Aa, MpuHATOro B CTaHIapTe, NMpeanojaraeT BbllelIeHHE 0a30BOr0 YpOBHS
JOCTHKEHUM KAaK TOYKHM OTCYETAa IPU INOCTPOCHUU BCEU CHCTEMBbl OLICHKHM W OPraHu3aluu
WHIUBHUIYAIbHOU PaOOTHI C 00yJarOIIMMHUCS.
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PeanbHble mocTmkeHHs OOydaroIIMXCsl MOTYT COOTBETCTBOBaTh 0a30BOMY YpPOBHIO,
a MOT'YT OTJIMYAThCSl OT HETO KaK B CTOPOHY MPEBBIIICHUS, TAK U B CTOPOHY HEIOCTUKECHUSI.

HpnMepnble HOPMBI O€CHKH NIPEAMETHBIX PE3YyJIbTAaTOB oﬁyqalomnxca

Ol{eHKa RUCDMEHHbBIX KOHmp0ﬂbelxpt160m oﬁytmmmuxc;l no mamemamuke.

Omeem oyenueaemcsa OMMEMKOI «35», €CIIH:
e paboTa BBIMOJHEHA MOJIHOCTHIO;
® B JIOTMYECKHX PACCYXKIECHUSIX U OOOCHOBAHUH PEIICHUS HET MPOOEIIOB U OIIHOO0K;
® B PCIICHUU HET MAaTEMaTHYECKUX OITMOOK (BO3MOKHA OJIHA HETOYHOCTh, OITUCKA, KOTOpas
HEC SABJISICTCS CIICACTBUEM HC3HAHUS NJIM HCIIOHUMAHUA y‘Ie6HOFO MaTepI/IaJIa).

Ommemka «4» cmaeumca_B CICAYHOIIUX CIIydasax:

e paboTa BBIOJIHEHA IIOJHOCTHIO, HO 0OOCHOBAHHUS I1aroB PEIIeHUs HEAOCTAaTOUYHBI (ecau
YMEHHE 000CHOBBIBATH PACCYKIICHUS HE SBJSUIOCH CIICIIUATHLHBIM 00BEKTOM IMPOBEPKH );

® JIONYIICHBI OJJHA OIIMOKA UJTH €CTh JIBA — TPY HEIOYETA B BHIKJIAJIKaX, PUCYHKAX, YEPTEKAX
uiu rpadukax (eciau 3TH BUABI pabOT HE SBISIUCH CIIEIUATBHBIM 00BEKTOM MTPOBEPKH).

Ommemka «3» CAsuUmcs, eCIlu.
® JomynieHo Oojiee OJHOW OMMOKM WM Ooyiee JBYX — TPEX HEJOYETOB B BBIKJIAJIKAX,
yeprexax WM rpadukax, HO oOydaromuics obiamaer o0s3aTeIbHBIME YMEHUSMHU IO
IIPOBEPSIEMON TEME.

Ommemka «2» cmagumcs, €Ciu:.
® JIONMYIICHBI CYIIECTBEHHBIC OIIMOKH, IMOKa3aBIlMe, YTO OOydaromuiicss He oOiagaet
00s13aTeTbHBIMU YMEHHSIMU TI0 JIAHHOW TEME B TIOJIHOW Mepe.

Y4YuTens MOXKET TOBBICUTh OTMETKY 32 OPUTHHAIBHBIN OTBET Ha BOIPOC MJIM OPUTHHAIBLHOE
pelieHne 3ajadu, KOTOpPhIE CBUACTEILCTBYIOT O BBICOKOM MAaTEMAaTUYECKOM Pa3BUTHH
oOyyJaromerocs; 3a peiieHue 0oJjiee CIOKHOM 3a/ladyd WM OTBET Ha 0oJiee CIIOXKHBIM BOMPOC,
MPeUIOKEHHBIC 00YYarOIEMyCsl JIOTOJHUTEIIBHO TIOCTIE BBIMOJHCHUS MM KaKWUX-JIMOO JPYTHX
3aJlaHuN.

0uem<a YCmHbIX omeemoes oﬁytmtomuxcn

Omeem oyenugaemca ommemyou «5y», eCiii YICHUK:

® T[IOJIHO PacKphUl CcOAEpkKaHHe MaTepuaiga B o0beMe, MPeIyCMOTPEHHOM MpOTrpaMMoi U
yu4eOHUKOM

® 3JIOKHWI MaTepual TPaMOTHBIM SI3bIKOM, TOYHO HCIIOJIb3YsSd MaTeMaTHUYECKYIO
TEPMHHOJIOTHIO M CHMBOJIMKY, B OTIPEACIEHHON TOTHYECKON MOCIEI0BATEIHbHOCTH;

® [PaBWIHHO BHITIOJHWI PHCYHKH, YEPTEIKH, TPAPUKH, COIMYTCTBYIOIUE OTBETY;

® [0OKa3aJl yMEHHUE WLTIOCTPUPOBATH TEOPHIO KOHKPETHBIMHU MPUMEPAMU, TPUMEHSTH €€ B
HOBOW CHUTYaITUHU TIPH BBITIOJTHCHUH MTPAKTUICCKOTO 33 JaHUS;

® [POJEMOHCTPUPOBAJ 3HAHHE TEOPUU PAHEE U3YUYCHHBIX COMMYTCTBYIOIIUX TEM,
c(OPMHUPOBAHHOCTh ¥ YCTOMYUBOCTH MCIIOJIb3YEMBIX MTPH OTBETE YMEHHI M HABBIKOB;

® OTBEYAJl CAMOCTOSITENILHO, 0€3 HABOASIIUX BOIIPOCOB YUUTEIIS;
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® BO3MOXHBI OJHA — IBC HCTOYHOCTHU IIPU OCBCHICHUC BTOPOCTCIICHHBIX BOIIPOCOB UJIN B
BBIKJIaIKaX, KOTOPBIC YUHCHUK JICTKO MCITPABUI ITOCJIC 3aMCYaHNA YYUTECIIA

Omeem oyenusaemca ommemxoi «4»,eciiv yI0BIETBOPSIET B OCHOBHOM TpeOOBaHUSAM Ha

OLCHKY «5 », HO IIPpHU 3TOM UMECT OAUH U3 HEAOCTATKOB:
® B U3JIOKCHHU JOITYIICHBI HeOOIbIINE HpO6CJIBI, HC UCKa3UBIICC MAaTCMaTHYCCKOC

COACPpIKAaHNUE OTBETA,

® JONYIICHBI OWH — JIBAa HCA0YCTA NP OCBCHICHUU OCHOBHOI'O COACP)KAHNA OTBCTA,
HCITPABJICHHBIC IMMOCJIC 3aMCUYAHUA YUUTCIIA,

® JOIIYIICHBI omnOKka niu 0oJjee JABYX HEAOYETOB IIPpH OCBCIICHHNHU BTOPOCTCIICHHBIX
BOITPOCOB WJIM B BBIKJIaJIKaX, JICTKO MCIIPABJICHHBIC ITOCJIC 3aMCUAHUA YUUTCIIA.

Ommemka «3» cmagumcs B CICAYIOMIUX CIIy4dasax:

® HEIOJIHO PACKPBITO COJEpIKAaHUE MaTepHalia (Coaep)aHue U3JI0KEHO parMeHTapHO, HEe
BCET/Ia MOCeA0BaTeNIbHO), HO MMOKAa3aHo O0IIee MOHUMAaHKUE BOMIpOca U
MIPOJIEMOHCTPUPOBAHBI YMEHUS, JOCTATOUHbIE ISl YCBOEHHUS IPOTPAMMHOI'0 Marepuaia
(ompenenens! «TpeOoBaHUSAMU K MAaTEMATUYECKOM MOJATOTOBKE YUAIIUXCs» B HACTOALIEH
mporpamMmme o MaTeMaTHKeE);

® HMEIUCH 3aTPYAHCHUS WK JIOMYIICHBI OMTUOKHU B ONPEICICHIN MaTeMaTHIeCKON
TEPMHUHOJIOTUH, YEPTEKaX, BbIKJIAJIKaX, HCIIPABICHHbBIC MOCE HECKOJIBKUX HABOASAIIUX
BOIIPOCOB YUUTEIS

® VYEHUK HE CIPABHWIICS C IPUMEHEHUEM TEOPUHU B HOBOM CUTYallMU IPH BBINOJIHEHUU
MPAKTUYECKOT0 3aJaHusl, HO BBIMOJHUI 3aJaHHsI 00s13aTEIbHOTO YPOBHSI CIIOKHOCTH T10
JAHHOM TeME;

MPY JOCTATOYHOM 3HAHUU TEOPETUYECKOTO MaTepralia BbISIBICHA HEIOCTATOYHAS

c(hOpMHUPOBAHHOCTh OCHOBHBIX YMEHHUI 1 HaBHIKOB.

Ommemka «2» cmagumca B CICAYIOMUX ClIydasax

® HE PacKpHITO OCHOBHOE COJEpKaHUE YUeOHOT0 MaTepuaa;

e OOHapyXEHO HE3HAHHE YUYECHUKOM OOJIbIIIeH WK HanboJee BaXKHOM YacTH y4eOHOTO
MaTepuana;

® JOMYIICHBI OLINOKH B ONpEaACICHUN HOH?[TI/If/'I, IIpU UCITOJIb30BAHUN MaTeMaTHUYEeCKOM
TECPMHHOJIOTUH, B pUCYHKAX, YCPTECIKAX UIITU Fpa(bI/IKaX, B BbIKJIaAKaX, KOTOPKIC HC
MCIIPABIIEHBI MTOCIIE HECKOJIBKUX HABOSAIINX BOIIPOCOB YUUTEIIS.

O0mas kiaaccupukanus ommMoOOK
ITpu oueHke 3HaHMI, YMEHHMI U HABBIKOB OOYUYAIOIIUXCS CIEyeT YUUTHIBATh BCE OMINOKU

(rpyOble u HeTpyObI€) U HETOUETHI.

I'pyovimu cuumaromes owuoOKU:
HE3HaHUE OTPE/ICIICHNs OCHOBHBIX MTOHSTUM, 3aKOHOB, TIPABIJI, OCHOBHBIX TIOJIOKEHUH TEOPUH,

HC3HAHUC (I)OpMyJ'I, 06LI_ICHpI/IHHTBIX CHMBOJIOB 0003HAYCHUM BCJIMYNH, CAVUHUI] UX U3MCPCHUA,

HE3HaHUE HAMMEHOBAHUM €IUHUL U3MEPEHUS,

HEYMEHUE BBIICINTH B OTBETE INIABHOE;

HEYMEHUE IPUMEHSATh 3HAHUS, AITOPUTMBI JJIs PEIICHUS 33]1a4;

HEYMEHHE JieNIaTh BHIBOIbI U 0000IICHMS;

HEYMEHHE YUTATh U CTPOUTH rpaUKy;

HEYMEHHE M0JIb30BaThCsl IEPBOMCTOUHUKAMH, YUEOHUKOM U CIIPAaBOUYHUKAMH;

NOTEPsl KOPHS WM COXPAaHEHHE TIOCTOPOHHETO KOPHSI;
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e orOpaceiBaHue 0e3 00BICHEHUH OJJHOTO U3 HUX;
® DPaBHO3HAYHBIC UM OIIUOKHU;
® BBLIUMCIUTEIbHBIEC OIIMOKHU, €CITU OHU HE SIBJISIFOTCS OMUCKOM;
® JIOrMYECKHE OIINOKH.

K neepyovim owubram cnedyem omuecmu:
® HETOYHOCTH (POPMYITUPOBOK, ONIPEICIICHU, TOHATHIA, TEOPHIA, BBI3BAHHAS HEMOJIHOTOM OXBaTa
OCHOBHBIX MPU3HAKOB OIPEAEAEMOT0 MOHITHSI WIIM 3aMEHOM OJTHOTO — JIBYX U3 3TUX IIPU3HAKOB
BTOPOCTETICHHBIMH;
® HETOYHOCTH rpaduka;
® HEpalMOHAJIBHBIA METOJ PEUICHUs 33aJaud WIM HEeIO0CTATOYHO MPOJYMAaHHBIA IUIaH OTBETa
(HapyIlIeHHUE JIOTHKH, TOJIMEHA OT/ICJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIICHHBIMH);
® HepalrOHAlIbHBIE METO/IbI pabOThI CO CIIPABOYHOM U IPYTOM JIUTEPATypOit;
e HEyMEHHE pelaTh 33/1a4u, BBIIIOJIHATD 33a/IJaHUS B OOIIEM BU/IE.

Heoouemamu sensromes:
e HEpanHoOHAJIbHBIE PHUEMbI BBIYHUCICHUH U TPeoOpa3oBaHui;
e HEOpEXKHOE BHIIOTHEHHE 3AIHCEH, YepTekel, cXxeM, rpaduKoB.

Konutpons 3YH mpemnaraercs mnpu TOPOBEIEHUM MAaTEMAaTHYECKUX JIUKTAaHTOB,
MPAKTUYECKUX paboT, CaMOCTOSATENbHBIX pPaboOT 00ydaromero M KOHTPOJUPYIOUIETO BH/IA,
KOHTPOJIbHBIX PaboT.

Conep:xanue Kypca

O160p comepkanust 00YUEHHS OCYIIECTBIISECTCS HA OCHOBE CIEAYIONIUX TUIAKTHYECKUX
IMPUHIMIIOB: CHUCTEMATU3alA 3HaHI/II\/'I, MOJIYYCHHBIX Yy4YalllUMHUCA B HavaJIbHOM IIKOJIE,
COOTBETCTBUE 00s3aTEIIbHOMY MHUHUMYMY COJAEpXaHHs 00pa3oBaHUS B OCHOBHOW IIKOJIE;
YCWICHHE OONICKYIbTYPHON HANpPABJICHHOCTH MaTepuaia;, Y4YET TMCHUXOJIOT0-TIeAarornaeckux
0COOEHHOCTEH, aKTyaJIbHBIX JUIsl TOr'0 BO3PACTHOTO NMEPHO/Ia; CO3JaHUE YCIOBHUH AJIs TOHUMaHUS
1 OCO3HAHMS BOCIPUHHMMAEMOro Marepuana. B mpemraraeMom Kypce reoMEeTpUH BBIAEISIOTCA
HECKOJIbKO pa3JIeJoB.

1. IoBTOpenne kypca 7-8 kiaacca. (8 yacoB) TpeyrosbHHUK, BUABI TPEYTOJHLHUKOB,
NPU3HAKU PaBEHCTBA U MOJI00US TPEyroJbHUKOB. YeThIpeXyroJbHUKH. BUbI ueThIpeXyroiabHUKa,
cBoiictBa u mpuszHaku. Dopmynsl miom@anei. OKpyXHOCTh M KacarenbHas. [IpusHaku u
CBOMCTBA.

2. Pemienne TtpeyroabHukoB (17 uwacoB) TpuroHomerpuueckue (QyHKIMH YIJIOB,

TeopeMa KOCHHYCOB W TeopeMa CHHYCOB. Pemienne TpeyrosbHUKOB. DOpMYIIBI HaXOXIACHUS
wiomanad. CHHYC, KOCMHYC M TaHIeHC yryia. TeopeMbl CHHYCOB U KOCHHYCOB. Pemienue
TPEyroibHUKOB. CKaJISIpHOE MPOU3BEJACHHE BEKTOPOB M €r0 NMPUMEHEHHE B TE€OMETPUUYECKUX
3aavax.

[enb: pa3BUTh yMeHHE OOYYaroOMIMXCsS MPUMEHATh TPUTOHOMETPHUECKUN ammapar Hpu
PEIICHUH T€OMETPUUECKUX 3aad.

Cunyc u xocunyc nroboro yrma ot 0° mo 180° BBOASATCS C MOMONIBIO €IUHUYHOMN
MOJIYOKPY>KHOCTH, JOKa3bIBAIOTCSI TEOPEMbl CHHYCOB M KOCHHYCOB W BBIBOJIUTCA €Ill€ OJHA
dbopMyIa IO U TPEYTONIBHUKH (ITOJIOBUHA MMPOU3BEACHHSI IBYX CTOPOH HA CHHYC YTJIa MEXY
HUMH). DTOT anmnapar NpUMEHSIETCs K PEIICHUIO TPEYTOJIbHUKOB.

13



CkanspHoe NpPOM3BEAECHUE BEKTOPOB BBOAUTCA Kak B (u3MKe (IpOU3BEIEHUE
JUIsl BEKTOPOB Ha KOCHHYC yIJla MEXIy HHMMH). PaccMaTpuBaroTCsl CBOICTBA CKaJspHOIO
IIPOU3BENICHUS U €r0 IPUMEHEHHE ITPU PEILIEHUN T€OMETPUUYECKUX 3a/1a4.

OcHOBHOE BHUMAaHHE CIIEAYET YACIUTHh BBHIPAOOTKE MPOUYHBIX HABBHIKOB B NMPUMEHEHUH
TPUTOHOMETPHUUYECKOTI'0 alrapara Npu peleHU FeOMETPUUECKUX 3a/au.

3. JlexapToBbl KoopauHaTbl (17 uacoB) PaccTosHue Mexay IBYyMs TOUYKAMHU C
3aJJaHHBIMU KoopauHaTamu. KoopauHaTel cepennHbl OTpe3ka. YpaBHEHHE QUIyphl. Y paBHEHUE
OKPY)KHOCTH. YpaBHEHHUE NMPSAMOH. YTII0BOK K03 HULIMeHT npsMoii. MeTo KoopauHaT.

[Tonstue BekTopa. PaBeHcTBO BeKTOpOB. CI10KEHUE U BHIUUTAHUE BEKTOPOB. Y MHOXKEHHE

BEKTOpa Ha uuncio. Pa3joxeHue BeKTOpa IO JIBYM HEKOJUIMHEApHBIM BekTopam. KoopauHarbl
BekTopa. IIpocreiiine 3amaun B KoopauHaTax. lIpuMeHeHHME BEKTOPOB M KOOpAUHAT IIPU
pELICHUH 3a7ay.

Lenb: HAy4nTh 0OYUAIOIIMXCS BBIMOIHATh ICHCTBUS HAJl BEKTOpPAMH KaK HalpaBJICHHBIMU
OTpe3KaMH, YTO BaXKHO Ul IPUMEHEHHUs BEKTOPOB B (hU3MKE; MO3HAKOMUTH C UCIOIb30BAHUEM
BEKTOPOB U METOJa KOOPAMUHAT IIPU PELIEHUU N'€OMETPUUECKHX 3a1a4.

BekTop onpenensercs Kak HalpaBICHHbINA OTPE30K U ACUCTBUS HAJl BEKTOPAMHU BBOJATCS
TaK, KaKk 3TO NPUHATO B (PU3HKE, T. €. KaK JEHCTBUS C HANpPaBICHHBIMU OTpe3kamu. OCHOBHOE
BHUMAaHHE JIOJDKHO OBITH YIIEJIEHO BBIPAOOTKE YMEHHH BBIMOIHATH ONEPAllMH HaJ BEKTOPaMHU
(cxyagpiBaTh BEKTOPbl IO IIpaBWJIaM TPEYroJibHUKAa M MNapajuleorpaMMma, CTPOUTb BEKTOP,
PaBHBIM Pa3HOCTU JIBYX JAHHBIX BEKTOPOB, a TaKXE BEKTOP, PABHBIN MPOU3BEIACHHUIO JAHHOTO
BEKTOpa Ha JaHHOE YMCJIO0):

Ha mnpumepax moka3bIBaeTcsi, KaK BEKTOPbl MOIYT IIPUMEHSTBCS K PELICHUIO
reoMeTpuueckux  3agad. JlemoHcTpupyercas  3pGEKTUBHOCTH  NMpUMEHEHHs  (popmyn
JUIsl KOOPAUHAT CEPEUHBI OTPE3KA, PACCTOSHUS MEXY JBYMS TOUKaMH, YPaBHEHUIN OKPYKHOCTH
U TpSAMOM B KOHKPETHBIX I'€OMETPHUYECKUX 3ajayaX, TeM CaMbIM JaeTcsl MpeJCTaBlIeHHE 00
M3YYEHUU T€OMETPUUYECKUX (PUTYp C TOMOIIBIO METO/I0B aJIreOpHl.

3. IlpaBuiabHbie MHOroyroabHuku (10uacoB) IlpaBuiIbHBIE MHOTOYTONBHMKM M X
CBOICTBa, JUIMHA OKpYKHOCTH. [[1momans kpyra.

IIpaBuiibHBIE MHOTOYrojabHUKHA. OKpYKHOCTH, ONUCaHHas OKOJIO TIPaBUIBHOTO
MHOTOYrOJIbHUKAa M BIUCaHHas B Hero. llocTpoeHue npaBUIIbHBIX MHOTOYTOJbHHKOB. JlyiMHA
okpyxHocTH. [Imomanp kpyra.

Henb: pacmuputh 3HaHHE OOYYAIOUIUXCS O MHOTOYTOJIBHMKAX; PacCMOTPETh MOHSTHS
JUTMHBI OKPY>KHOCTH U TUIOIIAIU Kpyra v (pOpMyIIbl AJis UX BBIYHCICHUS.

B Havane Tembl 1aeTcs ONpeneacHue NpaBUIbHOIO MHOTOYTOJIbHUKA M PaCCMAaTPUBAIOTCS
TEOpeMbl 00 OKPYKHOCTSX, ONMMCAHHOM OKOJIO MPAaBUIBHOIO MHOTOYTOJIbHHKA M BIMCAHHON B
Hero. C IOMOUIBI0 ONMCAHHOW OKPYKHOCTH PELIAIOTCS 3aJaud O MOCTPOEHHM IPABHIBHOIO
[IECTUYTOJIbHUKA U MPAaBUIILHOTO 2*N-yrojbHUKA, €CIIU JIaH MPaBUIbHBINA N-yTrOJbHUK.

®opMmyIIbl, BeIpaXKarlllie CTOPOHY MPABHIBHOTO MHOTOYTOJIbHUKA U PaJlyC BIHCAHHOMN
B HETrO OKPY)KHOCTH 4Yepe3 pajlyc ONMKUCAHHON OKPYKHOCTH, UCIIOIb3YIOTCS IPU BBIBOJE (POPMYIT
JUIMHBI OKPY’KHOCTH U IUIOWIAAN Kpyra. BeIBon omupaercs Ha MHTYUTHBHOE NpPEJCTaBICHUE O
npejene: Mpu HEOTPAaHWMYEHHOM YBEIMUYEHUH 4YHCIa CTOPOH MPAaBHIIBHOTO MHOTOYTOJIbHHKA,
BIINCAHHOT'O B OKPYXHOCTb, €70 IEPUMETP CTPEMUTCS K JUTMHE STOW OKPY>KHOCTH, a IJIOLWAAb — K
IUIOLIAIM KpyTra, OTPaHUYEHHOI'0 OKPY>KHOCTBIO.
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4. Bekrtopbl (15 uacoB) Ilomstue Bekropa. Koopawnater BekTopa. CliokeHue u
BBIYMTAHUE BEKTOPOB. YMHOXEHHUE BeKTOpa Ha uuciio. [Ipumenenue BekTopoB. CkaisipHOe
MPOU3BEICHNE BEKTOPOB.

5. l'eomeTpuueckne npeodpasosanusi (7 yacoB) [IBrkeHue (EepeMeIICHUE) QUTYPHI.
OceBast cummerpus. [loBopor. I'omoterus. Ilogobue ¢uryp. Ilpumenenne npeoOpasoBaHus
buryp npu pereHuu 3aaad.

OtoOpaxkenue 1iockoctd Ha cebs. Ilonarne nBuxkeHus. OceBas W LEHTpalibHAs
cummetpuu. [lapannensueiii nepenoc. [loBopoT. HanoxxeHus: v 1BH>KEHUS.

Lenb: mno3HAKOMHUTH OOYYarOIIMXCS C TMOHSITHEM [JBUKEHUS U €ro CBOMCTBAMU,
C OCHOBHBIMH BUJIAMH JIBUKEHH, CO B3AMMOOTHOILIECHUSIMUA HAJIIOKEHHUI U JIBUKECHHUI.
JIB>KeHHE TIJIOCKOCTH BBOAMUTCS KaK OTOOpa)K€HHWE IIJIOCKOCTH Ha ce0si, COXpaHsIollee
paccTostHue MeXay Toukamu. [Ipum paccMOTpeHMH BUJIOB JBUJKEHHMM OCHOBHOE BHUMAaHUE
yACNACTCSl TMOCTPOCHUIO O0pa3oB TOYEK, MPSIMBIX, OTPE3KOB, TPEYrOJILHUKOB MpPH OCEBOMU
U IEHTPAIbHON CUMMETPHSX, MapauieJIbHOM MepeHoce, nmoBopote. Ha addexTHhix nmpumepax
MOKa3bIBAETCS IPUMEHEHHUE ABMKEHUH P PELICHUU T€OMETPUYECKUX 3a1ad.

[lonsiTe HaOXKEHUS OTHOCUTCS B JAHHOM Kypce€ K 4YHCIY OCHOBHBIX IIOHSTHM.
Jloka3pIBaeTcs, UYTO TOHATHUS HAJOKEHUS U JIBIKEHUS SBISAIOTCS SKBUBAJICHTHBIMU: JH000E
HaJIO’KEHUE SIBJISICTCS IBHXKCHHEM INIOCKOCTH M 00paTtHO. M3ydyeHue noka3aTeinbCTBa HE SIBISETCS
00s13aTeIbHBIM, OJTHAKO CJIEIYET PACCMOTPETH CBSA3b MOHATHI HAIOKEHUS U JBUKCHUSI.

6. HauanbHble cBeleHHs U3 cTepeoMeTpun (7 4acoB)

[Ipeamer ctepeomerpuun. ['eomerpuyeckue Tena W TMOBEPXHOCTH. MHOTOTpaHHUKHU:
npu3Ma, mapajuiefienunen, nupamuaa, ¢GopMynbl Uid BbUMCIeHUS uX o0bemoB. Tena
U TOBEPXHOCTH BpAIlEHUS: HUIUHAP, KOHYyC, cdepa, map, GopMynbl AN BBIYUCICHUS HX
TIoIIaiel MOBEPXHOCTEN 1 0OHEMOB.

Lenp: naTe HayanbHOE MPEACTABICHUE O Telax W MOBEPXHOCTSAX B IPOCTPAHCTBE;
MO3HAKOMUTH YUYaIIUXCs C OCHOBHBIMHU (pOpMyJamMH JUIsl BEIYUCICHHUS TJIOMIaIeld TOBEpXHOCTEM
1 00BEMOB Tell.

PaccmoTpenue mpocTelmmx MHOTOTPAHHUKOB (TMIPU3MBI, TapaJIJIeNIeHUIe a, TUPaMHUIbl),
a TaKkKe Tell M IOBEPXHOCTEeW BpalleHus (LMIMHApPA, KOHyca, cQepbl, L1apa) MPOBOIUTCS
Ha OCHOBE HATJIAJIHBIX TPEACTABJICHHM, 0€3 MPHUBJICUCHUS] aKCHOM cTepeoMeTpuu. Dopmyiibl
JUIS BBIYMCIICHUS OOBEMOB YKa3aHHBIX TN BBIBOAATCS Ha OCHOBE mpuHnuna Kapambepu,
(bopMyIIBI ISl BHIYMCTIEHUS MO e OOKOBBIX MOBEPXHOCTEH IIUIMH]PA U KOHYCA MOTYJYaroTCs
C TIOMOIIBIO Pa3BEePTOK O3TUX TMOBEPXHOCTEH, (opmyna mmomanu cdepbl TPUBOIUTCS Oe€3
000CHOBaHMS.

7. lloBTOpeHue U cucTemMaTu3amnus 3Hanui (14 yacon)

Penrenue 3amau OI'D.

Pe3eps (4 yaca)

Pe3epBHBIC yackl paccuMTaHbl Ha PeaTU3AIMI0 aBTOPCKUX TOJXO0JIOB K IMPENoAaBaHUIO
yueOHOM TUCIUIIMHBI, pa3HOOOpa3HBIX (HopM opraHu3anuu yueOHOTro nporiecca (KoHPEpEeHIINnH,
KpyTJible CTOJIbI, B3KCKYPCHHM, MPAaKTUKyMbl U T.[.); HCIOJB3YIOTCS JUIsl OpraHu3aluu
MOBTOPUTENEHO-00001AI0NINH, KOHTPOIBHO-OIICHOYHBIX YPOKOB. Pe3epBHbBIE Yachl MOTYT OBITh
MCII0JIb30BaHbI 111 KOPPEKTUPOBKU MIPOTPaMMBI.

IlpenmeTHbIMM pe3ynbTaTaMU HM3Yy4eHHs Kypca SBISAETCS CHOPMHUPOBAHHOCTB CIETYIOIINX
YMEHHM:
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MMOJIb30BATHCA TCOMCTPUICCKUM A3bIKOM JJId OTIMCAHUSA ITPEAMCTOB OKPYXKAIOLICTO MUPA,

pacro3HaBaTh FeOMETPHUECKUE (PUTYPBI, pa3InyaTh UX B3aUMHOE PACIIOIOKCHHE;
n300pakaTh T€OMETPHUYECKUE (UTYpPBI;, BBIMONHATH YEPTEXKH IO YCIOBUIO 3a/auH;
OCYILECTBIISAT MTpeoOpazoBanus Guryp;

pacno3HaBaTh Ha YepTeXkaX, MOJEISIX M B OKpYXKaiomed OOCTaHOBKE OCHOBHBIC
IPOCTPAaHCTBEHHBIE Tela, M300pakaTh MX;

IPOBOJIUTH ONEpaIMy HaJ BEKTOPAMH, BBIUUCIIATH JAJIUHY M KOOPAMHATHI BEKTOpA, Yrojl
MEK/1y BEKTOPaMHU;

BBIYUCIIATh 3HAUYEHUS] TEOMETPUYECKUX BEJIMYMH (JUTMH, YIJIOB, IJIOHIAACH, 00bEeMOB); B
ToM umucne: g yrioB oT 0° no 180° ompenensaTs 3HAYEHUs] TPUTOHOMETPUUECKUX
(GYHKIMI 1O 33AaHHBIM 3HAYECHUSM YIJIOB; HAXOAWUTh 3HAYCHUS TPHUTOHOMETPHUYECKHX
(GYHKUIUH 0 3HAYEHUIO OJHOM M3 HUX, HAXOIUTH CTOPOHBI, YIJIbI U BBIYUCIATH IJIOLIAIA
TPEYrONbHUKOB, JUIMHBI JIOMaHHBIX, JyI' OKPYXHOCTH, IUIOIIAJEH OCHOBHBIX
reoMeTpruuecKkux Gpuryp u Guryp, COCTaBJICHHBIX U3 HHX;

penraTh reoMeTpU4eCcKUe 3a1a4H, OIMPAsACh HAa U3yYCHHBIE CBOWCTBA (DUTYP U OTHOLICHUH
MEXJYy HUMH, TPUMEHSS JONOJHUTEIbHBIE IOCTPOSHHS, anreOpandeckuii u
TPUTOHOMETPHUUYECKHIA anmapar, IpaBuiia CAMMETPHH;

IPOBO/INTH JTOKA3aTENBHBIC PACCYKACHHS IMPU PELICHHH 3ajay, UCIIOJIb3ysS W3BECTHHIC
TEOpeMbl, 00HAPYKHBAsE BO3SMOKHOCTH ISl HX UCIIOJIb30BaHUS;

pemaTh NpoCcTeHIINe IITaHUMETPUIECKUE 33/1a49H B TIPOCTPAHCTBE.

HUcnosab3oBaTh npuodpeTeHHbIe 3HAHUSI M YMEHUSI B NPAKTHYECKOH [1eATEJbHOCTH U
MOBCEIHEeBHOM KM3HHU J1JIA:

OnmucaHus peajbHbIX chyauHﬁ Ha A3bIKC TCOMCTPHH,

®  PAcYeToB, BKIIOYAIOIINX MMPOCTEHIITNE TPUTOHOMETPHUYECKHE (DOPMYIIBI;
® pEHICHHS T€OMETPHUECKUX 33724 C UCIOIb30BAaHUEM TPUTOHOMETPHH;
® pelIeHMs NPAaKTUYECKUX 33Jay, CBA3AHHBIX C HAXOXKICHUEM I'€OMETPHUUYECKUX BEIUYHH
(Mcnosb3yst PU HEOOXOAUMOCTH CIIPABOYHHUKH U TEXHUUECKUE CPEJICTBA);
® [IOCTPOSHHI C MOMOIIBIO TEOMETPHUECKUX MHCTPYMEHTOB (JIMHEHKA, YTOIbHUK, IUPKYIIb,
TPaHCIIOPTHUDP)
TemMaTnuyeckoe NIaHMPOBaAHHUE
Ne Coaep:xanue y4eOHOro MaTepuaa Koxa-Bo
4acoB
IToBTOpPeHHUe N3yYeHHOro B 8 KJacce 8
1 IToBTOpeHue n3ydeHHoro B 8 Kiracce: YeThIPeXyTroJIbHUKA 1
2 IToBTOpEeHUe N3ydeHHOro B 8 Kiacce: MpONOpLUOHATIbHBIE OTPE3KH B 1
MPSIMOYTOJIFHOM TPEYTOJIEHUKE, €T0 CBOWCTBA
3 IToBTOpEHNE N3y4eHHOTO B 8 Kiacce: IIIOMaab 1
4 [ToBTOpEeHME N3yyeHHoro B § Kiacce: Mo1001e TPeyroabHUKOB 1
5 [ToBTOpEHME N3YUEHHOTO B 8 KJ1acCe: TEOPEMBI O COOTHOIIEHUHU 1
IO TPEYTroJIbHUKOB C PABHBIMHU 3JIEMEHTAMHU
6 [ToBTOpEHME N3YYEHHOTO B 8 KJlacce: CBOMCTBO KacaTeIbHOU K 1
OKPY>KHOCTH; TeOpeMa 0 XOpAax
7 IToBTOpEeHNE M3y4eHHOTO B § KJlacce: BIMCAHHBIE U IICHTPAIbHBIC YTIIBI 1
8 BxoaHoit KOHTPOJIb 3HAHUH 1
1.Pemienue TpeyrojibHNKOB 17
9 Omnpenenenue TpuroHoMeTpuueckux pynximii yrios ot 0° no 180° 1
10 CuHyc, KOCHHYC ¥ TaHTE€HC yTJia 1
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11 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. DOPMYIIBI TPUBEICHUS. 1
12 DopMyJIbI JJIs1 HAX0XKICHUS KOOPJAUHAT TOYKHU 1
13 Teopema o TuIoNaAM TPEYroIbHUKA 1
14 Teopema cHHYCOB. 1
15 TeopeMa KOCHHYCOB 1
16 Teopema Menenast u UeBbl 1
17 Tpuronomerpuueckas popma Teopemsl YeBbl 1
18 ®opmyna Ditnepa 11 HAX0XKIEHUS PACCTOSIHUS MKy HEHTpaMu 1
BIIMCAHHOM M OIIMCAHHOM OKPYXXKHOCTEMN TPEyTroJIbHUKA
19 Pemenue 3amau 1
20 Tect no Teme «Pemienne TpeyroabHUKOBY 1
21 KontposbHas padota Neo 1 «Pemenne TpeyroibHUKOBY 1
22 AHanu3 KOHTPoJIbHOU paboThl. O000IIeHNnEe MaTepraa 1
23 Penrenue TpeyroibHUKOB 1
24 N3mepuTtenbHbIe 3a1a41 1
25 DKCTpeMaJIbHBIC 33191 1
2. IlpaBujibHBIE MHOTOYTOJIbHUKH 14
26 [IpaBriIbHBIN MHOTOYTOJIBHUK 1
27 OKpY>KHOCTb, ONMMCAHHAS OKOJIO MPABUIHLHOIO MHOTOYTOJIbHUKA 1
28 OKpYy)KHOCTb, BIIMCAHHAS B IPABHIILHBI MHOTOYT'OJILHUK 1
29 DopMyIBI )T BEIYHCICHUS TUIOIIA U TIPABUILHOTO MHOTOYTOJILHUKA, 1
€ro CTOPOHBI U paJinyca BIMCAHHON OKPYKHOCTHU
30 Pemenue 3anau. 1
31 ITocTpoeHune mpaBMIILHBIX MHOTOYTOJIbHUKOB 1
32 JlnmnHa OKpY)KHOCTH 1
33 [Inomane kpyra 1
34 [Tnomane KPyroBoro cekropa 1
35 3auer 1
36 3auer 1
37 [ToaroroBka Kk KOHTPOJILHOM paboTe 1
38 KonTtposnbHast pabota Ne 2 «/[nm1Ha OKpYKHOCTH U IUIOIIAAb KPyray 1
39 AHanu3 KOHTPOJILHOM paboTel. O000IIeHNe MaTepraia 1
3. JlekapTOBbI KOOPAMHATHI HA MJIOCKOCTH 17
40 Koopaunats! BekTopa 1
41 Koopannats! BekTopa. 1
42 CBsi3bp MeX1y KOOpIMHATAMH BEKTOpA M KOOPJAWHATAMH €T0 Havyalla u 1
KOHIIa
43 [Ipocreitmne 3agaun B KOOpANMHATaX 1
44 [Ipocreiimne 3axa4m B KOOpAMHATAX 1
45 Jlenenuie oTpe3ka B JAHHOM OTHOIIEHUU 1
46 YpaBHEHHUE OKPY)KHOCTH 1
47 YpaBHeHHEe NPSMOH ¢ YIII0BBIM K03 PUIeHTOM 1
48 YpaBHEHHE MPSAMOIA, TPOXOAIICH Yepe3 1Be JaHHbIE TOUKU 1
49 Pemenue 3agau no reme "BekTopsl. Meton koopauHar." 1
50 Pemenue 3amau no reme "Bekropsl. MeTon koopausar." 1
51 Pemenue 3amau mo reme "Bekropsl. MeTon koopaunar." 1
52 BexkTops!l n koopauHatel B 3aganusax OI'D 1
53 3auér 1
54 3auér 1
95 KonTponbnas pabora Ne 3 «Metoa KoopIuHaAT 1
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56 \ AHanmm3 KOHTPOIbHOM paboTel. OO00IICHHE MaTepraia 1
4. BexkTopbl 15
57 [TonsiTue BekTOpa 1
58 ITonstue BexkTopa. KoopimHaTe! BeKTOpa 1
59 Cno>keHue ¥ BBIYUTAHUE BEKTOPOB 1
60 C0XeHre ¥ BEIYUTAaHHE BEKTOPOB 1
61 CrnoxeHue ¥ BBIMUTAHUE BEKTOPOB 1
62 Cno)keHue ¥ BBIYUTAHUE BEKTOPOB 1
63 YMHOKEHHE BEKTOPOB Ha 4Kcio. [[puMeHeHne BeKTOPOB K PELICHUIO 1
3amaq
64 YMHOKEHHE BEKTOPOB Ha 4Kcio. [[puMeHenne BEKTOPOB K PELICHHIO 1
3amaq
65 VYron mexay Bektopamu. CKaJsipHOE MPOU3BEICHHE BEKTOPOB 1
66 CkansgpHoe Ipou3BeIeHUEe BEeKTOPOB. [lepreH MKy IsIpHbIC BEKTOPHI 1
67 CkanspHOe MPOM3BEICHUE BEKTOPOB 1
68 Pemenue 3anau no Teme "COOTHOIIEHHE MEXKITy CTOPOHAMH U yTIIIaMU 1
TpeyronbHuKa. CKaJsipHOE MPOU3BEICHHE BEKTOPOB"
69 Pemenue 3anau no teme "COOTHOIIEHHE MEXKTy CTOPOHAMH U yTIIIaMU 1
TpeyronbHuKa. CKaJsipHOE MPOU3BEICHHE BEKTOPOB"
70 KonTponbnas padora Ne4 no teme "Bekropsl. CkansipHoe 1
npousBeaeHue"
71 AHanu3 KOHTPOJILHOU paboTel. O000IIeHNE MaTepraia 1
5. [Ipeodpa3oBanue puryp 7
72 OTtobOpakeHue MI0CKOCTH Ha cels 1
[TonsiTHe ABMKEHUS
73 CBoiicTBa IBM>KEHUI 1
OceBas M lIEHTpaJIbHas CUMMETPUS
74 ITapanienpHbli IEpEHOC 1
75 IToBopoTt 1
76 ITonroToBKa K KOHTPOJIBHON paboTe 1
77 Kontponbnas padota No 5 «/IBukenue» 1
78 AHanu3 KOHTpoJIbHOH paboTsl. O6001IeHe MaTepralia 1
6. HauajibHble CBe/IeHHsl U3 CTEPeOMeTPHH 7
79 [Ipeamer crepeomerpun. MHOroOrpaHHUK. 1
80 ITpuzma. [Tapannenenunen. 1
O6nem Tena. CBoOMCTBA MPSIMOYTOJILHOTO TTapaJUIeTIenuIea
81 [Tupamua. 1
82 Humaap. Konyc 1
83 Cdepa u map 1
84 KonTponbnas pabora Ne 6 «HauanbHble CBEI€HUS U3 CTEPEOMETPUM 1
85 AHanm3 KOHTPOIbHOM paboThl. O600IIEHNE MaTepraia 1
7. IloBTOpeHHe U CHCTEMATH3 AU 3HAHUI 14
86 [ToBTOpeHue Mo Teme «MeTo ] KOOPIMHATY 1
87 IToBTropenue no reme «COOTHOILIEHUSI MEKIY CTOPOHAMU U YTIaMU 1
TPEYTOJILHUKAY
88 IToBTOpenue o teme «JIaMHa OKPY>KHOCTH M TUIOIIAAb KpyTray 1
89 [ToBTrOopenue mo teme «YeThIpeXxyroIbHUKI 1
90 [ToBTropenue mo teme «lIpaBUIIbHBIE MHOTOYTOIBHUKIY 1
91 HToroasi KOHTpOJIbHAs paboTa 1
92-99 | Pemenue 3amau OI'D (yacTs 2) 8
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Pe3epBHBIC YpOKH

o

99-102 | PesepsHble yachl

I

HTroro:

102
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