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IHosicuuTeNLHAA 3aNIUCKA

Pabouast mporpamma 1o reomeTpum Aig 9 Kiacca cocTaBieHa Ha ocHOBe DyHIaMEHTaIbHOTO
saqpa coJiepkaHus o0miero oOpa3oBaHms, TpeOOBaHWI K pe3yJbTaTaM OCBOEHUS 00pa3oBaTeIbHOU
MIPOrpaMMbl OCHOBHOT'O OOIIEro o0pa3oBaHMsl, MPEICTaBICHHBIX B (perepaibHOM TOCYJapCTBEHHOM
0o0pa3oBaTeNbHOM CTaHJApTe OCHOBHOIO OOIIero o0pa3oBaHMs, yTBEpKICHHOM [Ipukazom
MunucrtepcTBa o0pa3zoBanus U Hayku Poccuiickoit @eneparuu ot «17» nexadbps 2010 r. Ne 1897, nHa
ocHOBe aBTopckoil mporpammbl A.I'. Mepssik, B.b. Ilononckuii, M.C. Sxup, E.B. Bbymko
(Matemaruka: nporpammel: 5—11 kmaceet A.I'. Mep3msik, B.b. [lononckuii, M.C. fxup, E.B. Bynxo /.
— M.: Benrana-I'pad, 2016. — 152 c.) u YMK:

['eomerpus 9 kiacc: y4eOHMK Ui ydamuxcs oOuieoOpa3oBaTeibHBIX opranuzaumuii / A.Tl.
Mepsnsik, B.b. ITononckuii, M.C. SIkup. — M.: Benrana-I"pad, 2020.

I'eometpus: 9 kmacc: meroamueckoe mocobue / E.B. Bynko, A.I'. Mepansk, B.b. Tlononckwit,
M.C. Sdxup. — M.: Benrana-I'pad, 2018 1.

I'eomerpust: 9 Ki1acc: TUAAKTUYECKHE MaTEpHAIIBL: TOCOOUE TS YHALTHXCS
obmeobpaszoBarenbHbIX opranu3anuii /A.I. Mep3msik, B.b. Ilononckuii, E.M. PabunoBu4 u ap. — 2-¢
u3 ., crepeorurt. — M.: Benrana-I'pad, 2019.

OO0mas xapakTepucTuka yue0HOro Kypca

I'eomeTpus — oaMH U3 BaKHEHIIMX KOMIIOHEHTOB MaTeMaTHYE€CKOr0 00pa30BaHUs, HEOOXOIUMBII
VIS TIPUOOPETCHHSI KOHKPETHBIX 3HAHUH O TIPOCTPAHCTBE M TIPAKTUYCCKH 3HAYUMBIX YMEHHH,
dbopMUpOBaHUS SI3bIKa OMUCAHUS OOBEKTOB OKPYKAIOIIErOo MHUpA, JUIsl Pa3BUTHUS MPOCTPAHCTBEHHOTO
BOOOpaXCHUSI ¥ WHTYUIMH, MAaTeMaTHYECKOW KYJIbTYPBI, JUISI ACTETHYECKOTO BOCIIMTAHUS YYAIIUXCS.
N3ydyenne reoMeTpuy BHOCHUT BKJIAJl B Pa3BUTHE JIOTHYECKOT'O MBIIIJICHUS, B (POPMUPOBAHUE MOHSATHUS
JI0Ka3aTeNIbCTBA.

'eomeTpus sBise€TCS OJAHUM U3 OMOPHBIX HIKOJIBHBIX MPEIMETOB. ['eoMeTpuueckue 3HaHUS H
YMEHHUS HEOOXOIUMBI UISI M3YyYCHHUS IPYTHX IIKOJBHBIX IUCHUIUIMH ((pu3uKa, reorpadus, XUMUS,
nHpopMaTHKa u ap.).

OnHO¥ M3 OCHOBHBIX IIEJIeH M3yUEHHsI TEOMETPHH SIBISIETCS] pa3BUTHE MBIIUICHUS, TIPEXKIE BCETO
¢dopmupoBaHue aOCTPaKTHOTO MbIIUIEHUS. B mpouecce wH3ydeHUss TeOMETpUH (OPMUPYIOTCS
JIOTHYECKOE W ITOPUTMHUYECKOE MBIIUICHUE, a TAaKKe TaKHEe KAdecTBa MBINUICHUS, KaK CHia H
TUOKOCTh, KOHCTPYKTHBHOCTh U KPUTUYHOCTb.

OOydenne reoMeTpuu Ja€T BO3MOXKHOCTH UIKOJBHUKAM HAyYUThCS IUIAHUPOBATH CBOIO
NesITeNIbHOCTh, KPUTHUECKH OILIEHWBATh €€, MPUHUMATh CaMOCTOSITENbHBIE PEIIeHHUs, OTCTAauBaTh CBOU
B3TJISIIIBI U YOCIKICHHUS.

B mnpomecce wu3yueHuss TeOMETpUHM INKOJBHUKM Y4YaTcs W3JaraTh CBOM MBICHH SICHO H
MCYEPIIBIBAIOIIE, MPUOOPETAIOT HAaBBIKM YETKOTO BBHIMOJIHEHUS MAaTeMaTHUECKUX 3alHCced, pU STOM
HCIOJIb30BaHNE MAaTEMaTHYEeCKOTo S3bIKa TMO3BOJSET Pa3BUBATh y YYAIIMXCS TPAMOTHYIO YCTHYIO
MUCHbMEHHYIO PEYb.

3HAKOMCTBO C HCTOpPHEW pa3BUTHS TEOMETPUM KaK Hayku (OpMHUpYeT Yy ydaluxcs
MIPEJICTaBICHUS O TEOMETPUH KaK YacCTH 00Ie4esIOBEYeCKON KyJIbTYpBHI.

3HaynTeIbHOE BHHUMAHHE B M3JIO)KEHHH TEOPETUYECKOr0 Marepuana Kypca YAeIseTcss €ero
MOTHBAIUH, PACKPBITHIO CYTH OCHOBHBIX IMOHSTHH, miei, meromoB. OOydeHHe TOCTpoeHO Ha 0aze
TEOPUH PA3BUBAIOLIETO OOYYEHUs, YTO JOCTHraeTcs OCOOEHHOCTSMHU H3JI0KEHHUS TEOPEeTHYECKOTro
MaTepualia W YIpaXKHEHHSMH Ha CpaBHEHHE, aHaH3, BBIICICHHE TJIABHOTO, YCTAaHOBJICHHE CBS3EH,
KJ1accU(hUKALMIO, I0KA3aTeIbCTBO, 0000IIEHNE U CUCTEMATH3AIHIO.

ConeprxaHue Kypca reoMeTpur B 9 Kilacce MpelCTaBlIEHO B BUJE CICIYIOIINX COJEPKATEIHHBIX
paznenoB:  «l'eomerpuueckue  ¢urypb», «H3MepeHue  reoMeTpuyYecKHMX  BeJHYHHY,
«KoopanHateny, «BekTopbl», «I'eomeTpHusi B HCTOPHYECKOM Pa3BUTHHN».

Copepxanne pazaena «I'eomerpuyeckue purypbb» CIyKUT 0a30i As HadbHEHIIEro U3y4eHUS
YYaIlIUMHUCS TeOMETpUH. V3yueHne marepuana crocoOCTByeT (POPMHPOBAHUIO Y YYAIIMXCSl 3HAHUH O
reOMETPUUYECKO (purype Kak BaKHEWIEH MaTeMaTHYeCKOW MOJENW JJis OMUCaHUS PEaIbHOTO MHpA.
['maBHas 1enp TaHHOTO paszesa — Pa3BUTh Y yYalIUXCs BOOOpPaKEHHUE U JIOTHYECKOE MBIIUICHUE ITyTEM
CUCTEMAaTUYECKOTO M3YUYEHUS! CBOWMCTB T'€OMETPHYECKUX (UTYp U MPHUMEHEHHUs DJTUX CBOWCTB MPHU
pelleHnr 3a7ad BBIYUCIUTEIBHOTO M KOHCTPYKTUBHOro Xapaktepa. CyllecTBEHHas pojib MPU 3TOM
OTBOJUTCS Pa3BUTHIO FreoMeTpruecKoi nHTynnuu. CoYeTaHne HArJSIIHOCTH ¢ ()OpMaTbHO-TOTHIECKIM
MOJIXOJIOM SIBJIIETCS HEOTHEMJIEMOM YaCThI0 FEOMETPUUECKUX 3HAHUM.

Copepxanne paznena «/3MepeHHe reoMeTpHYECKHX BeJIHYUH» DPACIIUPICT U YIIIyOIseT



MPEJICTaBICHHS ydYalmxcs 00 U3MEpeHWsIX IJUH, YyIJIOB M Iulomaned ¢uryp, crmocoOCTByeT
(hopMHUPOBAHHIO TPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX KaK MPU PEIICHUU T€OMETPUICCKUX 3a]1ad, TaK
U B TIOBCEJHEBHOM JKU3HH.

Conepxxanne pasnenoB «KoopauHarbl», «BeKTopbI» pacimupseT U yuTyOJseT MpeacTaBICHUS
y4almxcss O METOJe KOOPAHWHAT, pPa3BUBACT YMEHHE IPUMCHITHh alreOpandecKuil ammapaTr Mpu
pELICHUH TEOMETPUYECKUX 3aa4, a TAKXKE 3a7a4 CMEXKHBIX TUCIUILINH.

Paznen «I['eomMeTpusi B HCTOPHMYECKOM PA3BUTHM», COJCPKAHUEHKOTOPOTO (parMeHTapHO
BHEJIPEHO B M3JIO)KCHHHM HOBOTO MaTepuaja Kak CBEACHHUS 00 aBTOpax M3y4yaeMbIX (PaKTOB U TEOPEM,
HUCTOPUU UX OTKPBITUS, NpeIHA3HA4YCH s (OPMUPOBAHUS TMPEACTABICHUN O I€OMETPUH KaK YacTH
YEJIOBEUECKOU KYJIBTYPBI, U OOIIETO Pa3BUTHS MKOJbHUKOB, IS CO3/IaHUS KYJIBTYPHO-HCTOPUIECKOM
cpelibl OOy4eHHs.

YyeOHo-TeMaTHYECKHIl IJIaH

Ne/n | M3yuaemblii MaTepua K-Bo uacoB

1 | Peuenune tpeyroabHuKoOB 16
5 | llpaBuiabHbIE MHOTOYTOJILHUKH 10
3 | HexapToBbl KOOPAWHATHI 11
4 | Bexrope 15
5 | ['eomerpuueckue npeobpasoBanus 11
g | lloBTOpeHME U cucTeMaTu3anus y4eOHOro MaTepuaa 5)

Htoro 68

MecTo y4eOHOro Kypca B yueOHOM IJIaHE

CornacHo ¢enepaibHOMY 0a3UCHOMY y4eOHOMY ILUIaHY JJIsi 001e00pa3oBaTelIbHBIX YUPEKICHAN
Poccuiickoit denepaiinu Ha U3ydeHue reoMeTpun B 9 kiacce oTBoAUTCA 68 yacoB u3 pacuéra 2 yaca B
HEJIeITIO.

IIpeanonaraemblie pe3yibTaThl 0CBOEHHUS Yy4eOHOI0 Kypca

N3yuenne MareMaTukud MO JaHHOW MporpamMMe CIoCOOCTBYeT (OPMHUPOBAHUIO Y YUaAITUXCS
JIUYHOCIMHBIX, MEMANPEOMEMHbIX, HPEOMEMHBIX PE3YTbMmamos O00y4eHus, COOTBETCTBYIOLINX
TpeboBanusM DeneparbHOTO TOCYAAPCTBEHHOTO 00Pa30BaTENLHOTO CTAaHAApTa OCHOBHOTO OOIIETO
o0Opa3oBaHHUsI.

JIN4YHOCTHBIE pe3yabTaThI:

1) BocmHMTaHHE POCCTUHCKOW TpaKJaHCKOW HMICHTUYHOCTH: NAaTPUOTHU3Ma, yBakeHHs K OredecTBy,
OCO3HAHUs BKJIaJja OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBON HayKH;

2) OTBETCTBEHHOE OTHOIICHUE K YUECHHIO, TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIUXCS K CAMOPA3BUTHIO H
caM000pa30BaHHUIO HA OCHOBE MOTHUBALIMHU K OOYUYEHHUIO U O3HAHMIO;

3) 0CO3HaHHBII BBIOOp M MOCTPOCHUE AabHEHINCH HHIMBUIYATBLHON TPAeKTOpUH 00pa3oBaHus Ha Oa3ze
OPHEHTUPOBKU B MHUpe Tpodeccuil U NpopecCHOHATbHBIX MPEANOYTEHHH C Y4eTOM YCTOWYMBBIX
M03HABATENIbHBIX MHTEPECOB, a Tak)K€ Ha OCHOBE (OPMHPOBAHHS YBaKUTEIHHOI'O OTHOILICHHS K
TPYZy, Pa3BUTHUE OIBITA yYaCTUS B COLUAIBHO 3HAYMMOM TPYZE;

4) yMmeHHe KOHTPOJIUPOBATH MPOIIECC U PE3yJIbTAT YISOHOH U MaTeMAaTHUYECKOM JIeITeIbHOCTH;

5) KpHUTHYHOCTH MBINUICHHS, WTHUIIMATUBA, HAXOIYNBOCTh, AKTUBHOCTh MPH PEUICHUN T'€OMETPHUYECKHX
3ajad.

MeTanpeamerHsie pe3yJbTaThl:

1) ymeHue caMOCTOSTENFHO ONpPENEeNTh IIeTd CBOEro 0O0y4eHusi, CTaBUTh U (OPMYIHPOBATH IS ceOs
HOBBIC 3a/1a41 U y4eOe, pa3BUBaTh MOTHUBBI U MHTEPECHI CBOEH MTO3HABATEIBHON 1EATEIbHOCTH;

2) yMEHHME COOTHOCUTb CBOU ACHCTBHS C IJIAHUPYEMBIMU pPE3yJbTaTaMH, OCYLIECTBISATH KOHTPOJb
CBOEH JEATENbHOCTH B IPOLIECCE AOCTHKEHMS pe3yJIbTaTa, ONPEAessTh CIOCOObI ASHCTBUI B paMKax
NPE/UIOKEHHBIX YCIIOBHM W TpeOOBaHUH, KOPPEKTHPOBATh CBOM JCHCTBUS B COOTBETCTBUHU C
W3MEHSIOIIENCS CUTYaLUEeH;

3) yMeHHs  oOmpeaenATh  IOHATUSA, CO37aBaTh  OOOOINEHHUS, YCTaHABIMBATh  AHAJOTHH,
KJ1accu(pUIUPOBATh, CAMOCTOSTENILHO BEIOMPATh OCHOBAHUS M KPUTEPUH JUIs KilacCU(UKALIUY;



4) ycraHaBIMBaTh NPUYMHHO-CIICJCTBEHHBIE CBSI3M, IIPOBOAUTH JOKA3aTEJIbHOE pacCyXJIEHUE,
yMoO3akJIto4eHne (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTHUHN) U JIeNaTh BHIBOJIBI;

5) yMeHHe WJUIIOCTPUPOBATH HU3yYEHHBIC TIOHATHS M CBOMCTBAa (UTYyp, OMpOBEprarh HEBEpHBIC
YTBEPKICHUS;

6) KOMIIETEHTHOCTb B 00JIACTH UCIOIH30BAHUS HHPOPMATMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA;

7) nepBOHAYaNbHBIE MIPEACTABICHUS 00 UJIEAX U O METO/JaX I'eOMETPUHU Kak 00 YHHUBEPCAJIbHOM SI3bIKE
HAyKU U TEXHUKH, O CPEJCTBE MOJEIMPOBAHNUS SBJICHUHN U NIPOLIECCOB;

8) yMmeHue BHIETh TI'C€OMETPHUYECKYIO 3a/Jadyy B KOHTEKCTE NpOOJEMHOM  CHUTyalud B JPYrHx
JUCLMILIMHAX, B OKPYKaIOIIEeH KU3HU;

9) yMmeHue HaxOOUTh B pa3IUYHBIX MCTOYHHUKAX HHGOpPMAIUIO, HEOOXOOUMYIO MJis peleHUs
MaTeMaTHYECKUX MPOOJIeM, U MPEICTABIATh €€ B MOHATHOW (opMe, MPUHUMATH PEILICHUE B YCIOBUSX
HETIOJTHOW MJTM M30BITOYHOM, TOYHOM HJIM BEPOSITHOCTHOM MH(OpMAIINU;

10) ymeHHe MOHUMATh M UCTOIH30BaTh MAaTEMATHUECKUE CPEJICTBA HATNISTHOCTH (YSPTEXKH, TAOIHIIbI,
CXEMBI U JIp.) AJIsl WILTIOCTPALUU, HHTEPIIPETallii, apryMEHTaIl1H;

11) ymeHune BBIABUTaTh TUIIOTE3BI IPU PELICHUH 33/1a4 ¥ TIOHUMATh HE0OX0AUMOCTh UX IPOBEPKH;

12) moHuMaHue CyIIHOCTH aJTOPUTMHYECKUX MPEANHCAaHUA U YMEHUE JAeMCTBOBAaTh B COOTBETCTBUU C
IIPEITIOKEHHBIM aJITOPUTMOM.

IIpenmeTHble pe3yJbTaThl:
1) oco3HaHMe 3HAYEHUS TE€OMETPUH /TSl TIOBCEIHEBHON )KU3HU YEJIOBEKA;
2) mpeJcTaBlICHHE O TEOMETPHUU Kak cepe MaTeMaTH4ecKOl JesATeIbHOCTH, 00 JTanax ee pa3BUTHS, O
€€ 3HaYMMOCTH JJIs1 pa3BUTHUS [IUBUIIN3ALNH;
3) pa3BUTHE yMEHHWiIl paboTaTh C y4eOHbIM MAaTEMaTHYCCKHMM TEKCTOM (aHAJIM3HpPOBATh, W3BJICKAThH
HeoO0XonuMyl0 HH(poOpMaluio), TOYHO. M rpaMOTHO BbIpaXaTh CBOM MBICIM C I[PUMEHEHHEM
MaTeMaTHYeCKOM TEPMUHOJOTMM ¥  CHUMBOJHMKH, TPOBOJUTH  KJIACCU(PUKAIUH, JIOTUYECKHE
000CHOBaHHS;
4) BnaseHre 6a30BbIM NOHITUMHBIM alapaToM [0 OCHOBHBIM pa3jielaM COAEpIKaHMUS;
5) cucremaTudeckue 3HaHUsS O GUrypax U UX CBOMCTBAX;
6) paKTUYECKHU 3HAYMMble T€OMETPUUYECKUE YMEHHUS M HaBBIKM, YMEHUE MPUMEHSATh UX K PEIICHUIO
rEOMETPUUYECKUX U HETEOMETPUUECKUX 3aa4, 4 UMEHHO:
- n300paxkaTh GUTypbl Ha MIOCKOCTH;
- ACIIOJIB30BAaTh FEOMETPUUECKNN SA3BIK Ul OIIMCAHUS ITPEAMETOB OKPY>KAIOILEr0 MUPA;
- U3MEPATH JUIMHBI OTPE3KOB, BEIMYMHBI YIJIOB, BEIYUCIATH IO DUTYp;
- pacro3HaBaTh U U300paxaTh PaBHbIE U MOAOOHbIE (QUTYPBI;
- BBINIOJIHATH TOCTPOEHUSI TEOMETPUUYECKUX (PUTYP C TIOMOIIBIO LIUPKYJISl U TMHENKY;
- YUTaTh U UCIOJIb30BATh HH(POPMALIUIO, IPE/ICTABICHHYIO Ha YEPTEeXaxX, CXeMax;
- IPOBOJUTH MPAKTUYECKUE PACUETHI.

[lnanupyembie pe3yJbTaThl H3yYeHHUs reoMeTpuu B 9 Kiacce
» TIeomerpuyeckue GUrypsl

OOyyaromuiicss HAy4YnTCA:
v’ [OJIb30BAThCs S3IKOM TE€OMETPHH I ONHKCAHUS TPEAMETOB OKPYKAIOIIETO MHpa W WX
B3alMHOI'0 PACIIONIOXKEHUS;
v/ pacrio3HaBaTh M H300pa)kaTh Ha 4YepTEkaX W PUCYHKAX TE€OMETPHYECKHE QUIYPHl M HX
KOMOMHAIINH;
KJIaCCU(UIIUPOBATh T€OMETPUUECKUE PUTYPBI;
HAXOJUTh 3HAYEHUS JJIUH JIMHEHHBIX 3JIEMEHTOB (UIYp M HUX OTHOLICHHUS, TPAJyCHYIO Mepy
yrios ot 0° mo 180°, mpumensis ompeenenus, CBOKCTBA ¥ MPU3HAKE (QHUTYpP U HX DIEMEHTOB,
oTHOIIEeHUs (uUryp (paBeHCTBO, Mog06ue);
v/ ONepupoBaTh C HAYAIBHBIMU TOHATHUSIMH TPHUTOHOMETPHH M BBINOJIHATH 3JIEMEHTApPHBIC
orepauuu HaJ QyHKUUSMH YTJIOB;
JIOKa3bIBaTh TEOPEMBI;
pemath 3aJaud Ha J0Ka3aTelbCTBO, ONMUPAsCh HAa W3y4YEHHBIE CBOMCTBA (PUIYp M OTHOLICHUH
MEXJy HUMH U NPUMEHSAS U3y4YeHHbIE METO/Ibl JOKA3aTEIbCTB;
v/ peliarh HECIOXKHBIC HA TIOCTPOCHUE, IPUMEHSSI OCHOBHbIE AITOPUTMBI TOCTPOCHHUS C TIOMOIIILIO
LHUPKYJIS ¥ JIMHEUKU;

AN

AN



v/ peliarh MpoCTEHIre MIAHUMETPHIECKHE 3a/1aUH.

OOyyvaromuiicst MOJTY4YUT BO3MOKHOCTD:

OBJIa/IETh METOJIOM PELICHMS 3a/1a4 Ha BBIYHUCIIEHUE U JJOKA3aTeNbCTBO: METOJJOM 000U
IPUOOPECTH OIBIT IPUMEHEHUS aITeOpanyecKoro 1 TPUrOHOMETPUUECKOT0 anrapara;
HAY4YMThCS PEIIaTh 33a4K Ha IIOCTPOCHUE METOIOM O100uS;

npuoOpecTd  OMBIT  MCCIEIOBAHMUSA CBOWCTB IUIAHUMETPHUECKUX (UTYD C  TOMOIIbIO
KOMIIbIOTEPHBIX [IPOIpamMM;

IIPUOOPECTH OIBIT BHIIIOJHEHUS IPOEKTOB.

AN

<

> I/I3MepeHHe reOMETpUYE€CKUX BEJIUYNH

OOyyaromuiicss HAy4YUTCS:

v/ UCHOJIb30BaTh CBOMCTBA IUIOMIAJCH TIPU PEIICHUM 33]1a4 Ha HAXOKJICHHUE JUIMHBI OKPYKHOCTH,
JUIMHBI 1yTU OKPYKHOCTH,

v/ BBIYHCISITH [UIONIAN TPEYTOIbHUKOB, KPYTOB H CEKTOPOB;

v/ BBIYHCISTH JUIMHY OKPYXXHOCTH U JUTMHY JIYTH OKPYKHOCTH;

v/ peliath 3a/a4u Ha J0KA3aTENbCTBO C HMCIOIb30BaHHEM (DOPMYJT UTMHBI OKPYXHOCTU M JTHHBI
JyTU OKPY>KHOCTH,

v/ peliaTh OPAKTHYECKHE 3a/laud, CBSA3aHHBIC C HAXOXKICHHEM TICOMETPUYECKUX BEIHYHH
(ucronb3yst MPU HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUUYECKHE CPE/ICTBA).

OOyyaromuiicst OJTY4YUT BO3MOKHOCTh HAYUYMThCSH:
v/ BBIYHCISITH IUIOMIAAN (QUTYp, COCTABICHHBIX U3 KPyTa U CEKTOPA,;
v/ BBIYHCIATH IUIOIAHM MHOTOYTOJBHUKOB, HCIOJb3Ysl OTHONIEHHs PABHOBEIUKOCTH M PaBHO
COCTaBJICHHOCTH;
v/ IpUMEHATh AIre0panyuecKuii W TPHUTOHOMETPUYECKUI amnmapar NpPH pElICHHH 3a1a4  Ha
BBIYHCJICHHE IIJIOIA1eH MHOTOYTOJIbHUKOB.

> Koopaunatsi

OOyyarommuiicss HAy4YUTCH:
4 BBIUYUCIIATE MJIMHY OTPE3Ka MO KOOpAHWHATaM €ro KOHIOB; BBIYUCIATH KOOPAWHATBI CCPCAMHBI
OTpe3Ka;
v/ HCTIOJIb30BaTh KOOPAMHATHBIA METOI JJIsl H3YUEHHsI CBOUCTB MPSMBIX U OKPYIKHOCTEH.

OOyyaromuiicst OJTY4UT BO3MOKHOCTh HAYUYMThCSH:
v’ OBIaJeTh KOOPIHHATHBIM METOJIOM PEIICHHS 33134 Ha BHIYMCICHUE U JI0Ka3aTelIbCTBO;
v/ IpUOOPECTH OIBIT UCIIOIb30BAHUS KOMIIBIOTEPHBIX MPOrPAMM JJIsl aHaIKM3a YaCTHBIX CIyYaeB
B3aUMHOTI'0 PACIIOJIOKEHUS OKPYKHOCTEN U NMPAMBIX;
v/ IpUOOPECTH OIBIT BHITIOIHEHUS IPOEKTOB.

> BekTopbl

Oo0yuaromuiicss HAy4YHTCH:
v/ OmepupoBaTh C BEKTOPAMH: HAXOMUTh CYMMY U pPa3sHOCTh JIBYX BEKTOPOB, 3aJ@HHBIX
reOMEeTPUYECKH, HAXOJAUTh BEKTOP, PaBHBIN MPOU3BEICHUIO 3a/IaHHOT0 BEKTOpa Ha YHUCIIO;
v/ HaXOAUTh ISl BEKTOPOB, 3aJaHHBIX KOOPIMHATAMH: JUTHHY BEKTOpa, KOOPIMHATHI CYMMBI H
Pa3HOCTH JIBYX U 00Jiee BEKTOPOB, KOOPKIUHATHI TPOU3BEICHUS BEKTOpa Ha YUCIIO0, IPUMEHSIS IpU
HE00XO0IMMOCTH MEePEMECTUTENbHBIN, COUETATEIbHbIN UM paclpeaeITeNIbHBIA 3aKOHBI;
v/ BBIYHCIIATH CKAIAPHOE TPOM3BEICHHE BEKTOPOB, HAXOAWTh YIoJ MEXIy BEKTOPaMH,
yCTaHAJIUBATh NEPIEHANKYIIIPHOCTD IPSIMBbIX.

OOyyvaromuiicst MOJTY4YUT BO3MOKHOCTh HAYYHThCS:
v/ OBJIaJICTh BEKTOPHBIM METOJIOM JUISl PEIICHHS 33/1ad Ha BHIYUCIICHHE U JIOKA3aTENbCTBO;
v/ IpuoOPECTH OIBIT BHITIOIHEHHUS IPOEKTOB.



Conep:xanue yueOHOro MaTepuasa

I'eomerpuueckue purypbsl. MHOroyrojbHUKH

Cunyc, KocuHyc, TaHredc u kotanrenc yriaa ot 0° mo 180°. dopmynbl, cps3bIBarOIME CHHYC,
KOCHHYC, TAHT€HC U KOTAHI'€HC OJHOTO M TOT K€ yrija. PenieHue TpeyroapHUKOB. Teopema CHHYCOB U
TeopemMa KOCUHYCOB.

[IpaBusIBbHBIE MHOTOYTOJIBHUKH.

N3mepenne reomeTpu4ecKux BeJTUYMH

JlnuHa okpy)HOCTH. [[n1Ha 1yrv OKpYKHOCTH.

[Monstre mnomanu kpyra. [Lnomanu cekropa. OTHOIIEHHE TUIOMIAIeH TTOJOOHBIX (QUTYD.

JexapToBbl KOOPAMHATHI HA IJIOCKOCTH

dopmyiia paccTOSIHUAS MEXIy ABYMs Toukamu. KoopauHarel cepenrHbl OTpe3Ka. YpaBHEHUE
(burypsl. YpaBHEHHE OKPYKHOCTH H MPSAMON. YTIOBOH KOAPHUIIMEHT MPSIMOH.

BekTopsl

[Tonsitue Bekrtopa. Monayne (mnuHa) BekTopa. PaBHble BekTOphl. KoimmHeapHble BEKTODBI.
Koopaunats! BekTopa. CiiokeHue 1 BBIYMTAHUE BEKTOPOB. Y MHOKEHUSI BEKTOpa Ha uucio. CkaspHoe
Mpou3BeIeHnEe BEKTOpOB. KocuHyC yria Mex1y AByMsl BEKTOpaMHu.

I'eomeTpuueckne npeodpazoBaHus

[Tonstne o mnpeobpazoBanuu ¢urypsl. JlBwkenue ¢urypsl. Buasl aBukeHus QUIypsI:
NapajuleNbHBIM MEPEeHOC, OceBasi CUMMETPHS, LIEHTpalibHas CUMMETpUs, MOBOPOT. PaBHbIE (QUIYpBHI.
I'omoterus. [Tonobue duryp.

I'eomeTpusi B HCTOPHYECKOM Pa3BUTHH

[TocTpoeHue npaBUIIbHBIX MHOTOYTIOJIbHUKOB. Kak 3apoauiack uaest KoopauHar.

1. ®epma, I'. Xuocckuit, A.Ileprckuii, P.[lexapr.

OcHoOBHbBIE THIIBI y4eOHBIX 3aHATHI
YPOK U3Y4YEHMsI HOBOTO Y4eOHOr0 MaTepHuaa;
YPOK 3aKpeIUICHUs U IIPUMEHEHUS 3HAHWM;
YPOK 000011at0IIero NOBTOPEHHS U CUCTEMAaTH3allui 3HAaHWH;
YPOK KOHTPOJISI 3HAHUW U YMEHUM.
OCHOBHBIM THIIOM ypOKa SIBJISIETCSI KOMOMHUPOBAHHBIM.

®opMbl OPpraHu3anuy y4e0HOro npouecca
UH/IWBUyallbHasi, ppOHTaANIbHAs, TapHasi, TPYIIIOBas.
®opMbI KOHTPOJIS

Texkyumii KOHTPOJb MPOBOAMTCS B (OpME TECTOB WIIM CaMOCTOSITENBHBIX paboT ¢ IENbIo
IIPOBEPKH YCBOECHUS M3y4aeMOr0 IPOrpaMMHOIO MaTepUalla; COAEPKAHUE OINPEAEISIOTCA YUUTEIEM C
YUETOM CTENEHH CI0KHOCTH U3y4aeMoro Marepuara, a Takke 0COOCHHOCTe! o0yyaromuxcs Kiacca.

HToroBpiif KOHTPOJIb MPOBOJIUTCS B (pOpME KOHTPOJIBHBIX pabOT, paccuuTaHHbIX Ha 40 MHUHYT,
1ocje N3y4eHus: Hanbosee 3HaYMMBIX TEM MPOTrPAMMBI.

Kpurtepun onieHKkH ypoBHS JOCTHKEHH A 00y4al0IMXCSl
Ouenka ycmuvlx omeemoes ooyuarouuxcsa

OTBeT OLleHMBaETCHA OTMETKOM «5», eC/Id YYeHHK:

- TIOJIHO PaCKphLI CoJiepKaHue MaTeprasia B o0beMe, MPeayCMOTPEHHOM MTPOrpaMMOil i Y4eOHUKOM;

- U3JI0KWI MaTepHUall TPaMOTHBIM SI3bIKOM B OIIPENEIIEHHOMN JIOTMYECKOU IOCIEA0BATEIBHOCTH, TOYHO
KCIIOJIB3YSI CHENUAIIBHYIO TEPMUHOJIOTUIO U CUMBOJIUKY

- IPaBUJIBHO BBIIIOJIHWII PUCYHKH, YEPTEXKH, COIYTCTBYIOLUE OTBETY;

- M0Ka3aJl YMEHWE WJUIKOCTPUPOBATh TEOPETUUYECKHE TIOJOKEHUSI KOHKPETHBIMH MPHUMEpPAMH,
INPUMCHATH UX B HOBOM CUTyalluU IIPU BBIITOJHCHUU MIPAKTUYCCKOTO 3aaHUs;

- IPOAEMOHCTPUPOBAJI YCBOEGHUE PAHEE M3YUYEHHBIX COIYTCTBYIOLIMX BOIIPOCOB, C(HOPMUPOBAHHOCTh U
YCTOMYHMBOCTb UCIOJIb3YEMBIX IIPU OTBETE YMEHHUM U HABBIKOB;

OTBEYAJI CAMOCTOSITEIBHO 0€3 HaBOJAIIMX BOIIPOCOB YUUTEIIS;

- BO3MOJXHBI OJHA-ABC HCTOYHOCTH MHPH OCBCHICHUHW BTOPOCTCIICHHLIX BOIIPOCOB WJIM B PUCYHKAX,
4epTexkax U T.1., KOTOPbIE YYEHHUK JIETKO UCIIPABUII IO 3aMECYAHUIO YUUTES.



OTBeT OLleHUBAETCSI OTMETKOM «4», ecJIu:

- YIOBJICTBOPSIET B OCHOBHOM TPE€OOBAaHUSAM HAa OTMETKY «5», HO MPU ATOM UMEET OJWH U3 HEJJOCTAaTKOB
(B M3JI0KEHUH JIOMYIICHBI HEOOBIITHE MPOOETBl, HE NCKA3UBIITNE COACPKAHUE OTBETA WU JIOMYIICHBI
OJIMH-]IBAa HEJIOYETA MPU OCBEIIICHUH OCHOBHOTO COJICPKAHUS OTBETA, UCIIPABJICHHBIC MTOCIIEC 3aMeYaHus
YUUTENS);

- - JIOMyIIEHBI OITMOKA WK O0JIee NBYX HEAOUYETOB IIPH OCBEIICHUH BTOPOCTEIICHHBIX BOIIPOCOB WJIH B
PUCYHKaX, YepTexkax, JErKO UCIPABIICHHBIX 110 3aMEUAHUIO YUUTENS.

OT1MeTKa «3» CTaBUTCS B CICAYIONIUX CIIydasx:

— HETIOJIHO WJIHM HEMOoCeI0BaTEIbHO PACKPHITO COJIEpKaHue MaTepuaa, HO IOKa3aHo ol1ee
IIOHMMAaHKE BOIIPOCa U MIPOJEMOHCTPUPOBAHBI YMEHMSI, JOCTATOUHBIE JUIsl JAIbHENUILET0 YCBOSCHUS
IIPOrpaMMHOI0 MaTepHaa;

— UMEJIHCh 3aTPyAHEHHS WIH JOMYIICHBI OMIMOKU B ONPEACTICHUN OHATHH, UCTIOIb30BaHUH
CHEeLUaIbHON TEPMUHOJIOTUH, YEPTEkKAX, BHIKIIAJIKAX, UCIIPABICHHBIE MOCIE HECKOIbKUX HABOISAIINX
BOIIPOCOB YUMTEJIS;

— y4Jauuics He CIIpaBUJICs C MPUMEHEHUEM TEOPUHU B HOBOM CUTYAIIMH MPU BBITOJTHEHUU
IIPAKTUYECKOI0 33/IaHUs, HO BBIMOJIHUII 3aJJaHUs 00513aTEIbHOI0 YPOBHS CII0KHOCTH I10 IaHHOH TeMe;
— MpY 3HaHUU TEOPETHUECKOT0 MaTepralia BhIsIBJICHA HEJJOCTaTOUYHAsi COPMUPOBAHHOCTH OCHOBHBIX
YMEHUH U HAaBBIKOB.

OT1MeTKa «2» CTABUTCH B CJAEAYIONIUX CIAYyYAsIX:

- HE PACKpPBITO OCHOBHOE COZepkKaHKHe y4eOHOro MaTepraa;

- OOHApyXCHO HE3HAHWE WJIM HENOHMMAaHWE YYCHHKOM OOJIbIICH WIM HamboJjiee BaXHOW 4YacTH
y4eOHOro MaTepuarna;

- JTOTMYIIIEHBI OIIUOKK B ONPEICICHUH MMOHATUM, TIPU UCIIOIH30BAHUN MAaTEMAaTUYECKON TEPMHUHOJIOTHH,
B PHUCYHKAX, 4epTekax, B BBIKIAJKAX, KOTOpPbIE HE HCIPaBJICHbI IOCIE HECKOJIbKMX HaBOIALIUX
BOIIPOCOB YUUTEJIS.

Otmetka «1» cTaBUTCS, €CJIM:
- Y4EeHHUK OOHApPYKHJI IOJTHOE HE3HAHNE U HEMOHMMaHUE U3y4aeMoro y4eOHOro MaTeprana Ui He CMOT
OTBETUTHh HU HA OJWH U3 MOCTABJIECHHBIX BOIIPOCOB 10 U3y4YaeMOMY MaTepHaly.

Ouemca KOHmMPOJIbHbBIX U CAMOCHOAME/IbHbLX nucwnenublxpa60m

OrMmertka "S" craBuTCH, €C/IM YYEHUK:
- BBIIOJTHUJ paboTy 0e3 OmMOOK 1 HEJJOYETOB B TPeOyeMOM Ha «OTINYHO» 00bEME;
- IOMyCTHJI He 00Jiee OJTHOTO HEJI0UeTa B TPEOYEeMOM Ha «OTIUYHO» 00BbeMe;

Omertka "4" cTaBUTCS, €CJIM YYEHHMK BBINOJIHUI Pa0OTY MOJHOCTBIO, HO JIOMYCTUII B HEH:
- He OoJjiee 0AHOM HerpyOoil OMMOKH U OJTHOTO HEJoUeTa B TpEOYyEeMOM Ha «OTIMYHO» 00beEME;
- WK He OoJiee TpexX HEJJOUETOB B TpeOyeMOM Ha «OTIUYHOY» 00bEME.

Omertka ""3" craBuTCS, €CJIM Y4eHMK IPABUIHHO BBHIIOJIHII HE MEHEE TIOJIOBUHBI PA0OTHI WK
JOITYCTHII:

- He OoJiee IBYX rpyObIX OIMOOK B TpeOyeMOM Ha «OTIMYHO» 00BEME;

- WK He OoJiee OTHOM TPpyOOil U OHOM HETPyOOil OITMOKY U OJTHOTO HEJIOYETa;

- WK He OoJiee IBYX-TpeX HerpyObIX OUIMOOK;

- WJIK OJTHOU HETpyOOil OITMOKU U TPEX HEOUETOB;

- WIM TIPU OTCYTCTBUH OIINOOK, HO MIPU HAJIMYUH YETHIPEX-TIATH HEJOUETOB.

OTMeTKAa «2» CTABUTCS, €CJIN:
- JOMYIIEHBI CYIIECTBCHHBIC OIIMOKH, IOKa3aBIIHE, YTO YYaIMCsS HE BJIaJIeeT 005S3aTeIbHBIMU
YMEHUSAMM 110 JaHHOM TeME B IIOJIHOM Mepe.

OtMeTKa «1» cTaBUTCS, €CJIN:
- paboTa moKasaja MoJTHOE OTCYTCTBHE Y yUallerocs o0s3aTe/IbHBIX 3HAHUN U YMEHUH TT0 TTPOBEpseMOi
TEMEC WUJIKX 3HAUYUTCIIbHAA 4aCTb paGOTbI BBIITOJITHECHA HE CAMOCTOATCIBbHO.



Ob6mas kaaccupuxanuss OMUOOK
I'pyObiMu cuuTaroTCst OIIMOKH:

e HE3HAHME ONPEICIICHUS OCHOBHBIX NOHSTHUN, 3aKOHOB, IPABUJI, OCHOBHBIX IOJIOXKEHUH TEOpUH,
He3HaHue (HopMyJ1, OOUICTIPUHATHIX CHMBOJIOB 0003HAYEHUH BEIMYMH, €AUHHI] UX U3MEPEHUS;
HE3HAaHNE HAUMEHOBAaHUM €IMHULl U3MEPEHMUS;

HEYMEHHE BbIIEIUTh B OTBETE IJIaBHOE;

HEyMEHHE IPUMEHSTh 3HAHUSI, AITOPUTMBI JUIsl pELICHUS 3a/1a4;
HEYMEHHE JIeNIaTh BHIBOBI M 0000IICHHS;

HEYMEHHE YUTATh U CTPOUTH IpaduKy;

IIOTEPSI KOPHS WJIA COXPAaHEHUE ITIOCTOPOHHETO KOPHS;
otOpackiBaHue 03 0OBSICHEHHI OJTHOTO U3 HUX;

® DPaBHO3HAYHbIE UM OIINOKHY;

®  BBIYUCIUTENbHbIC OUIMOKHU, €CIIM OHU HE SIBJISIOTCS OIUCKOM;

® JIOTMYECKHE OLIMOKH.

K Herpy0biM ommokam cieayeTr OTHECTH:
® HETOYHOCTH (POPMYJIMPOBOK, OMpPEICIICHHA, MOHATHH, TEOpUH, BBI3BAHHAS HETIOJIHOTON OXBaTa
OCHOBHBIX IIPU3HAKOB ONPEACIAEMOr0 IOHATHS UIU 3aMEHOM OJHOIO - IBYX M3 3TUX IPU3HAKOB
BTOPOCTETICHHBIMU;
® HETOYHOCTbH IpadukKa;
e HEpalMOHAIbHBIA METOJ PELIECHUS 3aJaud WJIM HEJOCTaTOYHO IPOJYyMAHHBIN IUIAaH OTBETA
(Hapy1IeHuE JIOTUKH, [T0IMEHA OTJEJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMHU);
e HepalMOHaJIbHbIE METOBI PA0OTHI CO CIIPABOYHOM U APYTOM JTUTEPATypOii;
e HEyMEHHE pelaTh 33aJauu, BHIIOJIHITD 3aJ]aHus B OOIIEM BHIE.
Henoueramu sABJIAIOTCA:
e HepalMOHAIbHbIE IPUEMb] BEIYUCICHUN U peoOpa3oBaHMii;
e HeOpexHOe BBINOJIHEHHE 3aIlluCei, yepTexeil, cxeM, rpaukoB.

Onucanue yueOHO-METOANYECKOT0 U MATEPHAIBLHO-TEXHHYECKOT0 o0ecredeHnst
o0pa3oBaTeibHOIO npoiecca no npeamery «I'eomerpus»

Mep3sask A.I'. Marematuka: nporpaMmmsl: 5 — 9 knacceel / A.I'. Mepansk, B.b.Ilononckuit, M.C.
Sxup, E.B.bynko. — M: Benrana I'pag, 2013.

Mep3ask A.I'. Teomerpus: 9 xkiacc: y4eOHHMK Ui ydamiuxcs o00meoOpa3oBaTelbHBIX
opranuszanuii / A.I'"'Mep3nsk, B.b. ITononckuii, M.C. Sxup — M: Benrana-I'pag, 2020.

Mep3asak A.I'. ['eomerpus: AUIaKTHYECKUE MaTepuaibl: 8 Kiacc: MocoOue I yJamuxcs
obmeoOpa3oBatenbHbIX opranuzanuii / A.I'. Mep3amsak, B.b.Ilononckuii, E.M. PabunoBuy u ap. — M:
Benrana-I'pad, 2019.

Byuxo E.B. I'eomerpusi: 9 kmacc: meromuueckoe mnocobue / E.B. bymnkxo, A.I. Mep3nsk,
B.b.ITonouckuit, M.C. Sxup — M: Benrana-I"pad, 2018.

Paznarounblil AMAAKTHYECKU MaTepral

TecTbl

TemaTtnueckue TaOIHUIIBI

KomrmbroTep, HHTEpaKTHUBHAS TOCKa
Humepnem-pecypcoi
1. www. edu - "Poccuiickoe oopazoBanue" denepalibHbI TOPTAIL.
2.www.school.edu - "Poccuiickuii 001ieoopa3zoBareibHbIi mopran'.
3. www.school-collection.edu.ru/ Equnas komnexuus udpoBeix 00pa3oBaTeIbHBIX PECYPCOB
4. www.it-n.ru"CeTb TBOpYECKHX yUHUTEICH
5. www .festival.1september.ru ®ecruBans negarorndeckux uaei "OTKPBITHII ypoK"
6. www .nsportal— connanbHas ceTh pabOTHHKOB 00pa3oBaHMUs
7.https://infourok.ru/user/aydogdieva-hashtotay-kendzhemuhomedovna
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