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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisgercs OAHMM M3 0a30BBIX KypCOB Ha YPOBHE CpPEAHETO OOIIEro
oOpa3oBaHMs, TaK KaKk 00€CIIEYMBAET BO3MOXKHOCTb M3YYEHHS IHUCLUUIUIMH €CTECTBEHHO-
HAay4YHOM HAIPaBJIEHHOCTH WU MPEAMETOB I'yMaHUTapHOro mukia. IlockosbKy jornyeckoe
MBIIUICHHE, (POPMUPYEMOE MPU U3YUYECHUU 00YUaIOIMMUCS TOHITUMHBIX OCHOB T€OMETPHH,
IpU JOKAa3aTeNbCTBE TEOPEM M IOCTPOECHUHU ILEMOYKU JIOTMUECKUX YTBEP)KIECHUH Ipu
pEIIEHUN TEeOMETPUYECKUX 3aJady, YMEHHE BBIIBUTaTb W OINPOBEpPraTb T'MIIOTE3bI
HEMOCPEICTBEHHO HCIOJIB3YIOTCA NPU PELICHUM 3a/lad €CTECTBEHHO-HAayYHOIO LIMKIIA, B
YaCTHOCTH (PU3UYECKHUX 3a]1a4.

Llenb ocBOoeHUS TpOrpaMMbl yueOHOTO Kypca «['eomeTpus» Ha yriayOiaEHHOM YPOBHE —
pa3BUTHE MHAUBUAYAIBHBIX CIIOCOOHOCTEH O0yYaroUIMXcs MPU M3yYEHUU T'€OMETPUHU, KaK
COCTaBJIAOLIEH MpeAMETHOI obmacTn «MartemaTtuka U MHPOpMATHKay dyepe3 oOecredeHue
BO3MOYKHOCTH NMPUOOPETEHUS U UCIOIB30BaHUs 00JIee TIIyOOKMX FT€OMETPUUYECKUX 3HAHUN U
NEUCTBUN,  CHEUM(PUUYHBIX  TEOMETPUHU, U  HEOOXOJUMMBIX A  YCIEIIHOTO
podeccCuoHaNTBbHOTO 00pa30BaHMSI, CBI3aHHOIO C UCIIOJIB30BAHUEM MAaTEMATUKH.

[TpuoputeTHpIMM  3ajladaMM  Kypca T€OMETpUM Ha  Y[NIyOJEHHOM  ypOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paclIMpeHue TMpPEACTaBICHUSI O TE€OMETPUM KaK YacTH MHUPOBOM KyJIbTYpbl M
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINUM MUPOM;

(opMupOBaHUE MPEICTABICHUS O MPOCTPAHCTBEHHBIX (PUrypax Kak O Ba)KHEHIIMX
MaTEMaTUYECKUX MOJEIAX, ITO3BOJSIOIIMX OINMCHIBATH WM M3y4aTh pa3HbIC SIBICHUS
OKpY’KaroIller0 MUpa, 3HAHWE MOHATHWHOrO anmapara no pasgeiny «CrepeomeTpusd)
y4eOHOT0 Kypca reOMETpHH;

(GbopMHpOBaHWE YMEHHUS BIAJIETh OCHOBHBIMH TOHSTHSIMU O MPOCTPAHCTBEHHBIX
¢durypax u ux OCHOBHbIMU CBOMCTBaMH, 3HaHUE TeOpeM, POPMYJ U YMEHHE UX IPUMEHSATb,
YMEHHMSI I0Ka3bIBaTh TEOPEMBI M HAXOJIUTh HECTAHJAPTHBIE CIIOCOOBI PEIlIeHUs 3a/1aY;

(dbopMHpOBaHWE YMEHHUs Paclo3HaBaTh HA 4YEPTEXKAX, MOJAEIAX U B PEaTbHOM MHPE
MHOTOIPAaHHHUKH U TeJla BpalleHUs, KOHCTPYHUPOBAaTh FT€OMETPUUECKUE MOJIEIH;

dbopMHpOBaHHE TOHUMAHUS  BO3MOXHOCTH  aKCMOMAaTHYECKOTO  MOCTPOCHHUS
MaTeMaTHUYECKUX TeOpHid, ((OpMHUPOBAHNE MOHUMAaHUS POJIM AKCUOMATUKH MPU POBEACHUN
pacCyXJIeHUN;

(dbopMHpoOBaHUE YMEHHs BIAJETh METOAAMH JOKA3aTEJIbCTB U aIrOPUTMOB PEIICHMUS,
YMEHUS UX NPUMEHSATh, MPOBOJAUTH JOKA3aTENbHBIE PACCYXKIACHUS B XOJ€ pEUICHUs
CTEepPEOMETPUYECKUX 3a/Jady M 3aJad C MPaKTHUYECKUM cojep)KaHueM, (popmupoBaHue
NPEJICTaBICHUS O HEOOXOAMMOCTH JO0KAa3aTeNbCTB MPH OOOCHOBAHMHM MAaTEMaTHYECKHX
YTBEPKJICHUW U POJIM aKCHOMAaTUKH B POBEJECHUU JAENYKTUBHBIX PACCYXKICHUI;

Pa3BUTHE U COBEPIICHCTBOBAHUE HMHTEJJIEKTYalIbHBIX M TBOPYECKUX CIIOCOOHOCTEH
oOyyJaroumxcsi, MO3HaBATEeIbHON aKTUBHOCTHU, MCCIIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTU
MBIIUIEHUS, UHTEpPECA K U3YUEHUIO TEOMETPUN;



dopmupoBanrue (GyHKIIMOHATIBHOW TPAMOTHOCTH, PEJIEBAHTHOW T€OMETPUHU: YMEHUS
pacno3HaBaTh MPOSIBICHUS T'€OMETPUYECKUX IMOHATHNA, OOBEKTOB U 3aKOHOMEPHOCTEH B
peaNbHBIX JKU3HEHHBIX CHUTyaIlUsSX H TPU HU3YYCHUH JPYTUX YUEOHBIX MPEIMETOB,
MPOSIBJIICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, MOJCIUPOBAHUS pEaTbHBIX CUTYallUil,
UCCJIEIOBAHUSI IOCTPOCHHBIX MOJIEEH, UHTEPIIPETAIIMH MOTYyUYE€HHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEpKATEIBbHBIMU JIMHUAMU yueOHOro Kypca «['eomerpusi» B 10-11
Kj1accax sABISArOTCA: «lIpsiMBIe M IIIOCKOCTH B MpPOCTpaHCTBEY», «MHOrorpanHukm», «Tema
BpalieHus», « BeKTopbl 1 KOOPAUHATHI B TPOCTPAHCTBEY, «JIBUXKEHHUS B MPOCTPAHCTBEY.

ChopmymnupoBannoe Bo PI'OC COO TtpeboBaHUE «yMETh ONEPUPOBATH TOHITUIMIY,
peleBaHTHBIMU T'€OMETPHUH Ha YTriayOnEéHHOM ypoBHe 00yueHus B 10—11 kiaccax, OTHOCUTCS
KO BCEM COJEPKATEIbHBIM JIMHUSIM Y4€OHOr0 Kypca, a (GOPMUPOBAHKE JIOTHYECKUX YMEHUN
pacmpezieniieTcsi He TOJBKO MO COJAEP>KATENbHBIM JIMHUAM, HO U MO TojAaM OOy4YeHHs.
ConmepxaHue 00pa30BaHUs, COOTBETCTBYIOLIEE IPEAMETHBIM pe3yJibTaTaM OCBOEHHUS
denepanbHOil  pabouell  mporpaMMmbl,  paclpelelEHHbIM IO TojgaM  oOydeHws,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPUHLIUITHAIIBHBIM BOIIPOCaM
oOyyaromuecss 0Opallaguch HEOJHOKPATHO. OTO IMO3BOJSET OPraHU30BaTh OBJIAJICHUE
F€OMETPUYECKUMH TMOHSATUAMH W HABbIKAMH IIOCJIEIOBATEIbHO W MOCTYIATEIbHO, C
coOII0ICHUEM TIPUHIIUIA IPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIJIIOUATh B OOILYIO CUCTEMY
rE€OMETPUYECKUX MPEJCTaBICHUN OOydaroluxcs, pacumpsas U yrayonss e€, oOpasys
IIPOYHBIE MHOYKECTBEHHBIE CBS3H.

[lepexon K M3y4EHUIO TEOMETPUHN Ha YIiayOJEHHOM YPOBHE MO3BOJISAET:

co3faTh yciaoBus s auddepeHmanuu o0ydeHus, MOCTPOSHUS WHANBUIYJTbHBIX
00pa3oBaTeNbHBIX MPOTpaMM, OOECIEUUTh YIIyONEHHOE U3YYEHHE TEOMETpPUH Kak
COCTaBJISIONIEH yueOHOro npeamera «MaTtemaTikay;

MOATOTOBUTH 00YYAIOUIUXCS K TPOJOJKEHUIO U3YUEHUS] MATEMATUKU C YYETOM BbIOOpa
Oynymeit  npodeccun,  obecriednBasi ~ ITPEEMCTBEHHOCTh ~ MEXAYy  OOmUM |
npodeCCHOHAIBHBIM 00pa30BaHUEM.

Ha u3ydenue yueOHOTO Kypca «I'eomeTpusi» Ha yriyoa€HHOM ypoBHE oTBoauTCs 204
gaca: B 10 xmacce — 102 gaca (3 gaca B Heneno), B 11 kimacce — 102 gaca (3 gaca B HEJCIIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM TIOCTPOCHHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsMeIX. [lapannenpsHOCTh MPSAMBIX U INIOCKOCTEN B POCTPAHCTBE: MapaJLJICIIbHbBIC
IIPSIMBIE B IIPOCTPAHCTBE, MaPaJUIEIbHOCTD TPEX MPSIMBIX, NAPAJUIEIBHOCTD IIPSAMOMN
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXy NpsAMBIMU B IIPOCTpaHCTBE. [lapayeapHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIC MapAJUICIbHbIE W IEPIECHAMKYISPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIECHINKYJIAPHON IIJIOCKOCTH. OpTroronansHOE IIPOECKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLHsI (PUTYpPBI Ha MIIOCKOCTh. [lepneHaAuKyIsspHOCTh
IUIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema 0 TpéEx
MEPIICHIUKYJISIPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
YIOJI, IMHEWHBIA YTOJI ABYTPAHHOTO yTila. TPEXIpaHHBI U MHOTOIPAHHBIE YTJIBI.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yriia. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuia. TeopeMbl KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOIO YTJIA.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukKOB, pa3BEpTKa MHOrorpaHHuka. Ilpmsma: Nn-yrosbHas
npu3Ma, psiMasi ¥ HaKJIOHHAsI TIPU3MbI, OOKOBAsi M MOJIHAS MTOBEPXHOCTh MPU3MBI.
[Tapaiutenenume s, TpsAMOYTOJIbHBIN MTapaJIEICUNE U €r0 cBoMicTBa. KpaTuanime
NyTH Ha TOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. [IpocTtpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: N-yronbHas nupaMuja, NpaBUIbHAS U yCeUEHHAs
nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHEd MpaBUIBHON MNUPaMUIbL.
[IpaBunbHBIE MHOTOTPAHHUKM: MPAaBUJIbHAS IIPU3Ma W MpaBWIbHASA NHUPAMUJA,



IpaBUIbHAS TPEYTOJbHAS MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Kyo. Ilpencrasnenue
O NMPABUJIBHBIX MHOTOTPAHHUKAX: OKTa3Ap, JOAEKA3AP U UKOCASP.

Bbruncnenue 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaau, YTJIbL
[Tnomanpe OOKOBOM MOBEPXHOCTHM U IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsiMOU 1pu3Msl. [Lnomans
OOKOBOW MOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMHUJIBI, TEOPEMA O
IJIOIIAIA YCEUYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
NapaJuIeenune d, CUMMETPUs NPABWIBHBIX IIPU3M, CHMMETPHs NPABUIBHOU
MIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHHE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yyrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapauienenunena. Teopema O pas3IoKEHUUM BEKTOpA IO TpEM
HEKOMIUIaHApHBIM  BeKTOopaMm. [IpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMH BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI MExXay BeKTopamMu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IMIMHAPUYECKAs TOBEPXHOCTh, KOHHUYECKAss TOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosnioxkenue cepsl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus Ha
miockoctu. Pa3BépTka nunmuapa u konyca. Cummetpusi chepsl U mapa.

O0béM. OcHOBHbIE CcBOWCTBAa O00BEMOB Tein. Teopema 00 o00bEME
MPSIMOYTOJILHOTO Tapajuienenunena v ciaeactBus u3 He€. OObEM mnpsamoil u
HAKJIOHHOW TPHU3MBI, MWIMHJpA, TUPaMHUIbl 1 KoHyca. O0BEM Imapa M I1apoBOTO
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipu3ma, BmmcanHas B
UJIMHAP, OMHCAaHHAs OKojo muiuHapa. Ilepecedenne cdeppl u 1mapa c
mIockocThio. Kacanme mrapa m cdepsl miockocTeio. [loHATHE MHOTOrpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BNUCAHHOW B MHOTOIPaHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAb chepbl U e€ yJacTe.
[Tonobue B mpoctpanctBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubix ¢uryp. IIpeoOpazoBanue momoOus, romorteTs. Permienue 3amad Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKHUX METOOB.

[TocTpoeHuE ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIJIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY ), CEUCHUS 11apa, METOAbI TOCTPOCHUS
CEUEHUI: METOJ CIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ INEpEHOCa
CEKYILEH IUTOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepaiinu HaJl BEKTopaMu. BeKTopHOe YMHOKEHHE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHUA. [IpsMoyroibHas cuctemMa
KoopAuHAT B mpoctpaHcTtBe. KoopauHarel BekTopa. PasnokeHne BeKTOpa MO
6azucy. KoopanHaTHO-BEKTOPHBII METOI IPU PEIICHUN T€OMETPUUECKUX 3a1au.

J{BMKEeHUS B IPOCTPAHCTBE

JBrxkenust mpoctpanctBa. OToOpakeHus. [[BUKeHUS U paBEHCTBO (Quryp.
OOmue cBoiicTBa JBWXKEHUN. Buabl JBWXEHUN: TapauieNbHBIA MEPEHOC,
LIEHTpaJbHasl CHUMMETPUS, 3€pKaJbHasi CUMMETpHs, IMOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [psmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NMUYHBIX CTPYKTYp, SBJICHHHA, MPOLEAYP
IpaXJIaHCKOTO  oOmiecTBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMeHHue
B3aMMOJICHCTBOBATh C COLMAJIbHBIMA HWHCTUTYTAMH B COOTBETCTBHUM C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB M POCCUIMCKON MaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapojaa, cOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, dTUYECKOIO IOBEJEHUS, CBSI3aHHOTO C NMPAKTUYECKUM
NPUMEHEHUEM JTOCTHKEHUN HAYKH U AECSITEIBHOCTBIO YUYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELIEHU, pacCy>KJI€HUI, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM aCTeKTaM Pa3IN4HbIX BUAOB UCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh, yMEHHUS TPUMEHSATh MaTeMaTUYeCKHe 3HAHUSA B
MHTepecax 3/10pOBOTo U 0e301acHOro oopasa *KU3HH, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryisipHas (u3nUecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyayuieit mnpodeccuu U peaan30BbIBATH COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, IOHUMAaHHUE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYJ)Karolel cpenpbl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOM MTPAKTUKH, TOHUMAaHUE MaTEeMAaTHIECKOU
HayKH Kak cepbl YeITOBEUECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUUIS. pa3BUTHUSI IMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJIBTYPOU KakK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MIPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH U XapPaKTEPU30BaTh CYLIECCTBEHHBIE IMPU3HAKA MAaTEMaTHUYECKHUX
OOBEKTOB, TIOHSATUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTpeieSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(pUKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylnupoBaTh U  MOPeOOpPa3OBBIBATH  CYKICHHS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U IPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTECPUU ISt
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W
MHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKJIIOUEHHUH 110 aHAJIOTHUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOJIBI;

BBIOMpATh CMOCOO pelieHus y4eOHOW 3amaud  (CpaBHHMBATh HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee TOAXO AN C YUETOM CaMOCTOSATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXkKe BbBIABUTATH
MPE/INOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3NIUYHBIX THUIIOB, AHATU3UPOBATh,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
LEJISIMA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTax, JaBaTb INOSCHEHHS II0 XOAYy pELICHUS 3aJauH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJI€HUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX IAa€MOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOWU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
Npe3eHTalUd U 0OCOOCHHOCTEH ayAUTOPUH.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ y4ETOM HOBOM HH(OPMALINH.

CaMOKOHTPOJIb, IMOIMOHAILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca U pe3yibTaTa pelieHUs
MaTeMaTUYeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLIEHWBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSAM, OOBSICHATH IPUINHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpU pelleHHH Yy4eOHbIX 3aJad, MNPUHUMATh 1€lb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHHOBBIX (opmax paboThl (00CykAeHUS, OOMEH MHEHHI,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOIHATH CBOIO YaCTh PaOOTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CGHOPMYIUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
pElIeHNH 337a4 ¥ IPOBEACHUU MaTeMaTHYECKUX PACCyKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MPU PEIICHUU
T€OMETPUYECKHX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJIacCU(pUKaLUY;

e CBOOOAHO ONEpUPOBATh TMOHATUSAMHU, CBA3AHHBIMU C  CEUCHHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
IPOEKTUPOBAHUE (PUTYP HA TNIOCKOCTb, BHIITOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHHSI MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) TJIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh ¥ IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBI;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HaXO0XKJEHUE FEOMETPUUYECKUX BEJIMYUH, IPUMEHSSI U3BECTHBIE METOIbI IPH
pElIeHNH MaTEMaTUYECKUX 3a/1ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  3BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJEKaTh, MNPEOOpPa3OBBIBATH M HWHTEPIPETUPOBATH HWHGOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJYyYCHHbIE 3HAHUS HAa TNPaKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAbHBIE CUTYAlMH, MPUMEHATh HU3yYECHHbIEC MOHSATHUS B
npolecce IOMCKAa pEelIeHUusT MaTeMaTU4ecKH  CcPOpMYyJIMpPOBAHHON
npo0JyieMbl, MOJEINPOBATh pEAJbHbIE CUTyallUd Ha S3bIKE TI'€OMETPHH,
MCCJIENOBATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH M TEopeM, ammapara ajireOpbl, pelarb NpaKkTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJECHUEM F'€OMETPUUYECKUX BEJIMYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konmy 11 kiacca oGyyaronuiicss Hay4uTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHHUYECKOH U CcepruecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIaMU BPALLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSICHATH CTIOCOOBI MOYYESHUS TEJ BPAICHHUS,

KJIacCU(UIIMPOBATH B3aUMHOE PACIojioKeHue chephl U MIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TeJl BpalllCHMUS,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJIHO OIEpPUPOBATH MOHSTUSIMU, CBS3aHHBIMU C KOMOWHALMSMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4yaemble (UTYpBI, BBITIOJHATH (BBIHOCHBIE) TIJIOCKUE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Qurypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pelaTh TEOMETPUUECKUE 3a/1a41 HA BEIYMCIICHUE YIJIOB MEXKTY IPSIMBIMU U
MJIOCKOCTSIMM, BBIYMCIICHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB W TEN BpalleHUS MpH
[apaJyIeIbHOM  TIEPEHOCE, UEHTPAIBHOM CHUMMETPHUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaliieabHbIe
OCHOBAHUIO U IPOXOASANINE YEPE3 BEPILIMHY ), CEUCHUS 1Iapa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JOKa3bIBaTh T€OMETPUICCKHE YTBEPIKICHHS,

NPUMEHATh T€OMETPUYCCKHE (PAKThI JUIS PEHMICHUS CTEPECOMETPHUYCCKUX
3a71a4, TPENOIAraloIlnX HECKOJIbKO IIAroB PEIICHHs, €CIH YCIOBHUS
NPUMEHCHHUS 33]IaHbl B SBHOM M HESIBHOU (opMe;

peliaTh 3a7adyd Ha J0Ka3aTelIbCTBO MAaTEMAaTHYCCKHUX OTHOILICHHUA W
HaX0XJICHUE TEOMETPUICCKUX BEITUIHH;

IPUMEHSTH MPOTPAMMHBIE CPEJCTBA M DJICKTPOHHO-KOMMYHHKAIIHOHHBIC
CHCTEMBI TIPU PEIICHUN CTEPCOMETPUICCKUX 3a]1aY;

PUMEHSTH TIOTY4YCHHBIC 3HAHUS HA IPAKTHUKE: CPAaBHUBATD, AaHATM3UPOBATH
U OIICHMBATh pCAJbHBIC CHUTyallMH, NPUMCHATh H3yYCHHBIC IOHSITHUS,
TEOPEMBI, CBOWCTBa B IIPOIECCE IIOMCKA PEIICHUS MaTeMaTHUYCCKH
chOpMyITUPOBAHHONW TPOOJIEMBI, MOJEIHPOBATh PEabHBIC CHUTyaIlud Ha
SI3BIKE TEOMETPHH, UCCIIEIOBATh TIOCTPOSHHBIC MOICIIN C UCITOJIb30BAaHUEM
T€OMETPUUYECKUX TIOHATHHA W TEopeM, ammapara aireOphl, pemarh
NPAaKTHYCCKHE 3aJaud, CBSI3aHHBIC C HAXOXJICHUEM TIEeOMETPUYCCKUX
BCJIMYHH;

UMETh TIPEJCTABJICHUS 00 OCHOBHBIX 3TallaX Pa3BHTHS T'COMETPHHM Kak
COCTaBHOM YacTH yHJaMEHTA Pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — Ipaxriiecikue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 2
2 B3anMHOe pacnionoxeHue npsMbIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [leprieHANKYISAPHOCTH MPSIMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuKu 7
BexTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 7 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungppoBbIie
Ne i/mn P Konrpoabnbie IIpakTHueckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpEeHME, 0600IICHNE 1 15 1
cUucTeMaTu3alus 3HaHUI
3 O6bEéM MHOTOTpaHHHKA 17
Temna BpamieHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpEHuUE, 0606HI€HI:I€ u 17 5
CUCTeMAaTH3aIvsl 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
Ne i/ Tema ypoka
Bcero
1. [ToBTOpEHME Kypca mIaHuMeTpuu 3a 7-9 kiace 1
2 [ToBTOpEHME Kypca mIaHuMeTpuu 3a 7-9 kiace 1
3. IToBTOpEHME Kypca miIaHuMeTpuu 3a 7-9 kiace 1
4. KonrtponsHast paborta (crapToBast TMarHOCTHUKA) 1
s OcHoBHbIE MpaBUIIa U300paXKEHNs Ha PUCYHKE IJIOCKOCTH, 1
napajiesIbHBIX MPSAMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
[TonsTHs cTepeoMeTpur: TOUKa, IIPsiMas, IJIOCKOCTh, TPOCTPAHCTBO.
6. OcHoBHbI€ NpaBUiIa U300paKE€HUs HA PUCYHKE TUIOCKOCTH, 1
napajiesIbHBIX MPSAMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
- [TonsTHs: nepecekarouecs MI0CKOCTH, IIepeceKaroluecs npsamas u 1
IJIOCKOCTh; TIOJYTIPOCTPAHCTBO
g MHororpaHHUKH, 1300paKeHHEe NPOCTEHIINX TPOCTPAHCTBEHHBIX 1
¢buryp, HeCyIecTBYIOIINX 00BEKTOB
9. AKCHOMBI CTEPEOMETPUH U TIEPBIE CIAEACTBUS U3 HUX
10. AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBUS U3 HUX
N300paxenune cedyeHuni nupamuibl, Ky0a ¥ MpU3Mbl, KOTOpPbIE
" IpOXoAAT uepe3 ux péopa. MzobpakeHue nepecedeHus MoTy4eHHbIX 1
I10cKocTel. PackpammBaHue OCTPOEHHBIX CEUEHUH Pa3HBIMU
[[BETaMHU
N300paxenune cedyeHuit nupamuibl, Ky0a 1 MpU3Mbl, KOTOpPbIE
. MPOXOJAT uepe3 ux péodpa. M3o0pakeHue nepeceyeHust moTy4eHHbIX 1
I10cKocTel. PackpammBaHue IOCTPOEHHBIX CEUEHUH Pa3HBIMU
[[BETaMHU
N300paxenune cedyeHuit nupamuibl, Ky0a ¥ MpU3Mbl, KOTOpPbIE
13 MPOXOJAT uepe3 ux péodpa. M3o0pakeHue nepeceyeHust noTy4eHHbIX 1
IIJIOCKOCTEN. PackpamBaHye MOCTPOEHHBIX CEUYEHNN Pa3HBIMU
[[BETaMU
N300paxenune cedyeHuit nmupamMuabl, Ky0a 1 MpU3Mbl, KOTOpPbIE
1 MPOXOJAT uepe3 ux péodpa. M3o0pakeHue nepeceyeHust moTy4eHHbIX 1
IIJIOCKOCTEN. PackpammBaHye MOCTPOEHHBIX CEYEHNN Pa3HBIMU
[[BETaMU
15. Merton cnenoB 1uisi HOCTPOCHUST CEYEHHI 1




Merton cnenoB 1uisi TOCTpoeHus ceueHuil. CBOICTBA nepeceueHui

to. MPSAMBIX U IJIOCKOCTEMN
17 Merton cienoB it mocTpoeHus ceueHuil. CBoicTBa epeceueHuit
MPSIMBIX U IIJIOCKOCTEN
18 [Toctpoenue ceuenuii B mupamujie, Kyoe mo TpéM Toukam Ha pEOpax.
' Co3anrie BBIHOCHBIX YEPTEKEN U 3aIIUCh 11aroB MOCTPOEHUS
1. [Toctpoenue ceuenuii B nupamuie, Kyoe o TpéM Toukam Ha pEOpax.
Co3anre BBIHOCHBIX YEPTEKEN U 3aIIUCh 11aroB MOCTPOEHUS
20, [TocTpoenue ceuenuii B mupamuie, Kyoe mo Tpém Toukam Ha péopax.
Cozanue BBIHOCHBIX YEPTEXKEH U 3alKCh 1IAr0B IOCTPOSHUS
51 [Toctpoenue ceuenuii B nupamuie, Kyoe mo TpéM Toukam Ha pEOpax.
' Co3nanne BBIHOCHBIX YEPTEXKEN U 3aIIUCh IIaroB MOCTPOEHUS
22. KonTponbhas padota "Akcuomsl crepeomerpun. Ceuenust"
B3aumHoe pacnonoxeHnue npsmMeIx B mpocTpaHcTBe. CKpelyBaromuecs
23. npsmblie. [prusHaku ckpemuBaronmxcs npsameix. [lapannensabie
IpsIMbIE€ B IPOCTPAHCTBE
TeopemMa 0 CylIECTBOBAaHUM U €IMHCTBEHHOCTHU MPSAMOM NapajlieIbHOU
24 JAHHOM NPSIMOM, MPOXOASIIEH Yepe3 TOUKY IMPOCTPAHCTBA U HE
' JeXalle Ha TaHHOM IIpsAMOi. JIeMMa 0 epecedeHny napauiesIbHbIX
MPSIMBIX JIOCKOCTHIO
55 [TapamnensHOCTB Tpex NpsAMbIX. TeopeMa 0 TpEX mapayieabHbIX
' npsMbIX. TeopeMa 0 CKpeMBarOIIMXCS IPAMBIX
[TapannensHoe npoexkTrpoBaHue. OCHOBHBIE CBOMCTBA MapaljIeIbHOTO
26. npoekTupoBanus. 300paxeHune pa3HbIX GUryp B mapauienbHON
IIPOEKIINU
57, [enTpanbsHas npoeKkuus. YToja C COHAIIPaBICHHBIMU CTOPOHAMU. YTOI
MEXy MPSIMBIMU
58 3aza4yy Ha JOKa3aTeJIbCTBO M UCCIIE0BAHUE, CBSI3aHHBIE C
' PacroI0KEHUEM NPSIMBIX B IPOCTPAHCTBE
[ToHsTHA: MapaJIENbHOCTh NPSIMOM U TIJIOCKOCTH B IPOCTPAHCTBE.
29. [Ipu3Hak napayuieabHOCTH MPSIMON U TNIOCKOCTH. CBOMCTBa
MapaJUIEIbHOCTH MIPSIMON U TNIOCKOCTH
30 ['eomeTprueckne 3a1a4n Ha BBIYUCIICHUE U I0KA3aTENBCTBO, CBSI3aHHBIE
‘ C apAJIIEIBHOCTBIO IPSIMBIX U TUIOCKOCTEW B MPOCTPAHCTBE
~ ITocTpoeHue ceuenus, MPOXOAAILEro Yepe3 JaHHYI0 IIPSIMYIO Ha
YEPTEKE U NMApaAUIEIBHOTO APYrod npsAMoi. Pacyér oTHOImEHUI
3 [TapannenbHas npoeKuys, MPUMEHEHHUE [Tl TOCTPOSHUS CeUeHUH KyOa
u napauienenunena. CBoicTBa napajuienenumnena U Npu3Msl
33 [TapannensHbie IocKOCTH. [IpU3HaKK MapanIenbHOCTH IBYX

IJIOCKOCTEN




TeopeMa 0 MapaJuICIbHOCTU U €AUHCTBCHHOCTHU IIJIOCKOCTH,

34. IIPOXOJALIEH Yepe3 TOUKY, HE MPUHAJIEKAIY 0 JaHHOHN INIOCKOCTU U
CJIIEICTBUS U3 HEE
CpolicTBa napamienbHbIX INIOCKOCTEN: O NMapaJljIeIbHOCTH MPSMBIX

35. IIepeCcedYeHUs IIPU IIEPECEYCHUU ABYX MapaJUIECIbHBIX IIJIOCKOCTEN
TpeTbhei
CpoiicTBa napaieiabHbIX INIOCKOCTEN: 00 OTpe3Kax napauleIbHbIX

36. IIPSIMBIX, 3aKIF0YEHHBIX MEX/y apaljIebHbBIMU INIOCKOCTSIMHU; O
IIepeCeYEHUH NMPSAMOI ¢ IBYMsI TapaJlIeIbHBIMU NIOCKOCTSAMHU

37. IToBropenue: Teopema ITudaropa Ha mnockoctu

38. [ToBTOpEHME: TPUTOHOMETPUS IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

39. CBoiicTBa Ky0a 1 MPsIMOYTOJIBHOIO MapauieenuIeaa

40, Brraucienue UIMH OTPE3KOB B KyO€ U MPSIMOYTOJIEHOM
napajuleJenune1e

a1 [lepnenquKyasspHOCT NPSMOM U TUI0CKOCTH. [Ipu3Hak
NEPIEeHIUKYIISIPHOCTH MPSIMON U TUNIOCKOCTH

4. [lepneHIMKyISIpHOCTD NPSIMON U TUI0CKOCTH. [Ipu3Hak
NEPIEHIUKYISIPHOCTH IPSIMON U INIOCKOCTH

43, Teopema 0 CyIeCTBOBAHUM U €IMHCTBEHHOCTH IIPSIMOM, IIPOXOASAILEH
4yepe3 TOUKY IPOCTPAHCTBA U NEPIEHIUKYJIIPHON K IIJIOCKOCTH

44. [InockocTu U nepneHANKYISIPHbIE UM NIPSIMbIE B MHOTOI'PAaHHUKAX

45. [InockocTy ¥ NepNEHANKYIISPHBIE UM NIPSIMbIE B MHOTOTPaHHUKAX

46, [lepnenukynsp u HakiaoHHas. [locTpoeHue neprneHANKyspa U3 TOUKU
Ha IPAMYIO

47, Ilepnennukynsap u HakiaoHHas. [locTpoenue nepneHauKyspa U3 TOUKU
Ha IPAMYIO

48. Teopema o Tpéx nepneHAUKyIsApax (mpsmas 1 oOpaTHas)

49. Teopema o Tpéx nepneHAUKyIsApax (mpsmas 1 oOpaTHas)

50. VYron Mexay CKpeIUBaOIIUMHUACA TPSIMBIMU

51 [Tonck neprneHuKyJIIpHBIX MPSAMBIX C IIOMOILBIO MEPIEHANKYIISIPHBIX
IUIOCKOCTEN

52. OpToroHanbHOE IPOEKTUPOBAHUE

53 [Toctpoenue ceuennii kyba, MpU3Mbl, IPaBUIIbHON MHUPaMUIbI C

’ MTOMOIIbIO0 OPTOTOHAIILHOM MPOEKINH

54, ITocTpoenue ceueHuit Kyda, IpU3Mbl, TPABUIBHON MUPAMUIBI C
MTOMOIIbIO0 OPTOTOHAIILHOM MPOEKINH

- CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO IJIIOCKOCTH. [ImockocTn

CI/IMMeTpI/Iﬁ B MHOI'OIrpaHHUKax




HpI/I3HaK NEPNCHAUKYIIAPHOCTH HpHMOﬁ " INIOCKOCTH KaK CJICACTBHEC

56.
CUMMETpUU
7 [IpaBuibHBIE MHOTOIPaHHUKHU. Pac4€T pacCcTOSHUN OT TOYKH 10
' IJIOCKOCTH
cg IIpaBuiibHBIE MHOTOIPaHHUKH. Pacd€T pacCTOSHUI OT TOYKHU 10
' IUIOCKOCTH
59 CriocoObl OIyCTHTh NEPIEHANKYIAPbl: CAMMETpPHUS, CIIBUT TOUKHU IO
' napajieIbHON MPAMO
60. CaBur no HenapauienbHON IpsIMON, U3MEHEHUE PaCCTOSTHUI
61 KontponbHas padota "B3anMHOe pacmoioKeHHE MPSIMBIX 1
' IJTIOCKOCTEH B MpoOCTpaHCcTBE"
6 [ToBTOpEHME: Yroa MEKIy NPSIMbIMU Ha IJIOCKOCTH, TPUTOHOMETPUS B
' IIPOU3BOJILHOM TPEYTOJbHUKE, TEOPEMA KOCHHYCOB
63 [ToBTOpEHME: Yroa MEXKIYy CKpPEIIUBAIOIIUMHUCA IIPSIMBIMU B
' [POCTPAHCTBE
64 I'eomeTprueckue METOAbI BEIUNUCICHUS YIJIa MEXKTY NIPSMBIMU B
' MHOTOTpaHHUKAX
65. JIByrpansblil yroa. CBOMCTBO JIMHEWHBIX YIJI0B JBYTPAaHHOIO yria
66 [lepnenqukynspHble maockocTd. CBOMCTBAa B3aUMHO
' NEPIEHIUKYJISIPHBIX TUIOCKOCTEN
[Ipu3Hak nepneHuKyISIPHOCTH IIJIOCKOCTEHN; TEOpEMa O MPSIMOU
67. IIEpECEYEHMS IBYX IJIOCKOCTEN MEPIEHANKYJIIIPHBIX TPEThEU
IJIOCKOCTH
68 [IpsimoyronbHBIN Napasuienenunes; Kyo; u3sMepeHus, CBOlcTBa
' IPSIMOYTOJILHOTO MapalIesIenuIIena
69 Teopema o nuaroHanu NpsSMOYTrOJBHOTO MapalIeNIeuIe a 1
' CJIE/ICTBUE U3 HEE
20 CrepeoMeTpuuecKre U NPUKIAIHBIE 3aa4l, CBSI3aHHBIE CO B3aUMHBIM
' PacIoI0KEHUEM NPSMBIX U IUNIOCKOCTH
71 [ToBTOpEHME: CKpeLMBaIOLINECS MPSMBbIE, TapaUIeIbHbIE IJIOCKOCTH B
CTaHJIaPTHBIX MHOTOI'PaHHUKAX
ITapa napayiesbHbIX IIOCKOCTEW Ha CKPEIMBAIOIINXCS MPSMBIX,
72. paccTosiHuEe MEXTy CKPEUIMBAIOLIIMMUCS MPSIMBIMH B IIPOCTHIX
CUTYaLUsAX
73 PaccTosiHME OT TOUKH 10 INIOCKOCTHU, PACCTOSIHUE OT MPSMOM 110
' IJIOCKOCTH
24 Boruncnenue paccTOSHUN MEXTy CKPEIUBAIOLUIUMUCS MPSIMBIMU C
‘ MTOMOLUIBIO MEPIEHIUKYISIPHON MIIOCKOCTH
25, Tpéxrpanublii yros, HepaBeHCTBA JJIs TpEXTpaHHbIX yIiioB. Teopema

[Tudaropa, TeopeMbl KOCUHYCOB U CUHYCOB I TPEXTPAHHOTO yTIiia




76. DneMeHTHI CPepruyecKoil reOMEeTpUH: Te0Ie3NUecKre JMHUN Ha 3eMie 1
77. KonrtponbHas padora "Yrisl U paccTostHUS" 1
78. Cucremaru3zanus 3HaHUM "MHOTOTPaHHUK U €T0 3JIEMEHTHI" 1
79. IInpamupa. Bunel nupamun. [IpaBunsHas nupamuna 1
80. [Ipusma. [Ipsamas u HaknoHHas npusmel. [IpaBuiibHas npusma 1
81. [Ipsimoit mapasuienenunea, NPSMOYTOJIbHBINA Napajieenunes, Kyo 1
82. Brinykibsie MHOTOrpanHuku. Teopema Ditnepa 1
83, Brinykiibie MHOrOrpannuku. Teopema Diinepa. [IpaBuiibHble U 1
I0JIyIIPaBUJIbHBIE MHOTOTPaHHUKHU
84. KounTponbnas padora "MHuororpanHuku" 1
85. [ToHsiTHEe BEKTOpa Ha MJIOCKOCTH U B TPOCTPAHCTBE 1
86. CyMMa BEKTOpOB 1
87. PasnocTh BekTOpOB 1
88. [IpaBuio napamnenenunena 1
89. YMHOKEeHHUE BEKTOpa Ha YHCIIO 1
90. Paznosxenue BekTopa 1o 6a3ucy Tpéx BEKTOPOB, HE JISKAIIUX B OJHOU 1
IIJIOCKOCTH
91. CkansipHoe pou3BeJIcHUE 1
92. Brruucnenue yria Mexy BEKTOpaMu B IIPOCTPAHCTBE 1
93. [Ipocreiimue 3aa4u ¢ BEKTOpaMu 1
94. [Ipocreiimme 3ana4n ¢ BEKTOpaMHU 1
95. IIpocrenmme 3a1a4u ¢ BEKTOPAMH 1
96. IIpocrenmme 3a1a4u ¢ BEKTOPAMH 1
97. O0001IeHre 1 cUcTeEMaTH3alus 3HAHUH 1
98. O00011IeHIE U CUCTEMATH3AaIUs 3HAHUHT 1
99. Wrorosas koHTpoJsibHas paboTa 1
100. HToroBasi KOHTpOJIbHASA paboTa 1
101. 1| OO0o0meHne 1 cucTeMaTH3aus 3HAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




CucreMa OLeHKH IVIAHUPYEMbIX Pe3yJbTaTOB
JIJ1s1 OLIEHKU TUTAaHUPYEMBIX PE3YIbTAaTOB IaHHOW IPOrpaMMOM MPeyCMOTPEHO UCIIOJIb30BaHUE:!
® BONPOCOB U 3aJJaHUI JJII CAMOCTOSITEIBHOM MTOATOTOBKY;
® 3a/JIaHUM JUI NOATOTOBKY K UTOTOBOM aTTECTAllUU;
® TECTOBBIX 33/IaHUA JUII CAMOKOHTPOJIS;
Buapl KOHTpOJIS U pe3yIbTaTOB 00yUEHUS
1. Texymmii KOHTPOIb
2. Tematuveckuii KOHTPOIb
3. HToroBbIii KOHTPOJIb
MeTtost 1 (HOPMBI OpraHU3aUN KOHTPOJIS
1. VcrHsrii onpoc.
2. Mownonoruyeckasi opMa yCTHOTO OTBETA.
3. ITlucbMeHHBIH ompoc:
a. MaremaTuuyecKuil TUKTaHT;
b. CamocrosrenbHas paboTa;
c. Kontponsnas pabora.
Oc00eHHOCTH KOHTPOJISI M OLIEHKH 110 MaTeMaTHKe

Texymuii KOHTPOJb OCYLIECTBIIETCS KaK B INHCbMEHHOH, TaKk U B YCTHOW (opme Ipu
BBIIIOJIHEHUH 33J]aHUI B TETPA/IN.

[TucbmenHbIe PabOTHI MOKHO MIPOBOJUTH B BUJIE TECTOBBIX MIJIM CAMOCTOSITEIBHBIX PabOT Ha
Oymare Bpemsi paboThl B 3aBUCUMOCTH OT CIIOKHOCTH paboTsl 5-10 mmm 15-20 munyT ypoka. Ilpn
3TOM BO3MOXHO BBEJIEHHE OIIEHKH «3a o0Ilee BIEeYaTIEHUE OT MHUCbMEHHOM paboThD»
(aKKypaTHOCTh, ICTETHKA, YUCTOTA, U T.J. ). DTa OTMETKA JOTIOJHUTEIbHAS U B dKYPHAJ BHIHOCUTCS
T0 >KeTaHUI0 peOeHKa.

HToroBsiii KOHTPOJIb MPOBOAUTCS B (hOpME KOHTPOJIBHBIX pa0dOT MpakTUUeCKoro Tuma. B atux
paboTax ¢ Hayajia OTAENBHO OLIEHWBAETCS BBHIMOJHEHHE KAXIOTO 3aJaHus, a 3aTeM BBOAMTCS
uToronast oTMeTKa. [Ipy ’ToM UTOroBas OTMETKa SIBJISETCSI HE CPEIHUM OaJIoM, a OIpEenesieTcs ¢
y4eTOM TeX BHUJIOB 3aJJaHHil, KOTOpBIE ISl JaHHOU PabOThI SBISIOTCS OCHOBHBIMH.

Ouenka 0TBETOB yYaluXxcst
OueHka — 3TO ONpEAENICHUE CTENEHH YCBOCHHS y4YalllMMUCS 3HAHWM, YMEHHI, HABBIKOB B
COOTBETCTBUH C TPeOOBAaHUSAMHU I'OCYJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAAPTA.
1. YcTHBIN OTBET OLIEHUBAETCS OTMETKOM «5», €ClIN yJaluiics:
® TIOJIHO PACKphUI COAEpXkaHHE Marepuala B o0beMe, MPEAYyCMOTPEHHOM MpPOTrpaMMod U
y4eOHUKOM;
®  U3JI0KWJI MaTepuaj rPaMOTHBIM SI3bIKOM B OIPEAEIIEHHON JIOTHUECKOW MOCIIEI0BATENbHOCTH,
TOYHO UCTIOJB3YS CIIEIUATBHYI0 TEPMUHOJIOTHIO U CUMBOJIHKY;
® MPABWJIBHO BHITIOJIHWI PUCYHKH, YEPTEKH, rpaduKH, COMMyTCTBYIONIUE OTBETY;
® [I0Ka3aJ yMEHHE WUIIOCTPUPOBATh TEOPETHYECKUE IMOJOKEHHUS KOHKPETHBIMH TIPUMEpaMH,
MIPUMEHATh UX B HOBOM CUTYAIIMH MPU BBIIOJHEHUH NMPAKTHYECKOTO 3aJaHus;
® T[POJAEMOHCTPUPOBAI  YCBOGHHE  paHee  H3YUYEHHBIX  COIMYTCTBYIOIIUX  BOIPOCOB,
c(hOpMHUPOBAHHOCTh U YCTOMUMBOCTD UCIIOIB3YEMBIX ITPH OTBETE YMEHUM U HABBIKOB;
e OTBEYaJ] CAaMOCTOATEIbHO 0€3 HAaBOJASAIIUX BOIIPOCOB YUUTES;
® BO3MOXHBI OJ[HA-JIBE HETOYHOCTH TPH OCBEIICHWU BTOPOCTEIICHHBIX BOMPOCOB WU B
pUCYHKaX, 4epTekax U T.J., KOTOPbIC YICHHK JIETKO UCIIPABUII IO 3aMEUaHUIO YUUTEIIA.
2. OTBeT OIeHUBAETCS OTMETKOM «4», €ClIi OH YJIOBIETBOPSIET B OCHOBHOM TpeOOBaHUSIM Ha
OTMETKY «5», HO IPU 3TOM UMEET OJIUH U3 HEIOCTAaTKOB:
® B M3JIOXKCHHH JIOMYIICHBI HEOObIITNE MPoOesbl, HE NCKA3UBIIHE COIEP)KAaHNE OTBETA;
e JIONMYyIICHBl OJWH-ABA HEIOYETa TIPH OCBEIICHMH OCHOBHOTO COJEpXKaHUsS OTBETa,
WCIIPaBJIEHHBIE MOCTIE 3aMEUaHUs YUUTEIS;



e JONyILICHHI OIIMOKA MK OoJiee BYX HEJT0YETOB MPU OCBELICHUH BTOPOCTENEHHBIX BOIIPOCOB
WIH B PUCYHKAX, YEPTEKaAX U T.J., JIETKO UCIPABICHHBIX 110 3aMEYaHUIO YUUTEIIS.
3. OT™MeTKa «3» CTaBUTCS B CIEIYIOIUX CIIydasx:
® HEMOJHO WM HEMOCIEI0BaTEeIbHO PACKPHITO COJAEp)KaHHE MaTepHaja, HO TMOKa3aHo oOriee
IIOHMMaHKE BONPOCAa U MPOJEMOHCTPUPOBAHBI YMEHMs, JOCTATOUYHbIE Ul AaJbHEHUIIEro
YCBOEHUS IIPOIrPaMMHOI0 MaTepHaa;
® UMEIUCh 3aTPYJHEHUS WIM JOMYUICHbI OIIMOKH B ONPENEICHUU TOHSATHH, HCIIOIb30BaHUU
CHELMATIbHOM TEPMHHOJIOIUH, YepTeXaX, BBIKJIAJIKAX, HMCIPABICHHbIE IIOCIE HECKOJIbKUX
HaBOJIAIINUX BOIIPOCOB YUUTEJIS;
® yuyallluMiCcs HE CHpPaBWICA C NPUMEHEHUEM TEOPHUH B HOBOM CHUTyallUU NPU BBIIOJHEHUU
IIPAaKTUYECKOI0 3aJaHMs, HO BBIIOJHWI 3aJaHUs 00s3aTEIIbHOIO YPOBHS CIIOXKHOCTH I10
JTaHHOM TeMe;
® IpU 3HAHUU TEOPETUYECKOIO MaTepuajla BbISBIEHAa HENOCTaTOYHas CPOPMHUPOBAHHOCTh
OCHOBHBIX YMEHUI U HaBBIKOB.
OneHka KOHTPOJIbLHBIX H CAMOCTOATEIbHBIX MHCbMEHHBIX PadoT
Ounenka "5" craBuTCS, €CJIH YUCHHK:
e  BHINOJHWI padoTy 0e3 omMOOK M HEOUYETOB B TPeOYyEeMOM Ha «OTIMYHO» 00beMe;
e JomycTui He 0oJiee OTHOTO HeJoveTa B TpeOyeMOM Ha «OTIMYHO» 00beMe;
Ounenka "4" craBuTCS, €CJIH Y4EHHK BBINOJHHI Pa00Ty IOJHOCTHIO, HO JOIYCTHJI B Heil:
e He Oosiee 01HOM HerpyOoii OIMOKH U OAHOTO HeJoYeTa B TpeOyeMOM Ha «OTIMYHO» 00bEME;
e M He OoJiee TpeX HEeJ0YETOB B TPeOYyEMOM Ha «OTIMYHO» 00beMeE.
Ounenka "3" craBuTCH, €CJIM YYeHUK NMPABWIBHO BHINOJHIJI HEe MeHee N0JOBHHBI Pa00ThI
WJIH IONYCTHJI:
e He Oosee IBYX IpyObIX OMIMOOK B TpeOYEMOM Ha «OTIMYHO» 00BEME;
e i He OoJiee 01HOM Tpy0oii M OHOM Herpy0oii OIMOKK U OJJHOTO HEJI0UYETa;
* M He OoJiee IBYX-TPEX HErpyObIX OMIHOOK;
® UM OJHOU HEerpyOoil OIMOKH U TPEX HEJIOUETOB;
® WJIM IpU OTCYTCTBUM OMIMOOK, HO IIPU HAIMYUU YEThIPEX-TIATH HEA0UYETOB.
Kpurtepnu BbicTaB/IeHUSI OLICHOK 32 IPOBEPOYHbIE TECThI
1. Kputepun BbICTaBIECHUS OLEHOK 3a TECT
e Bpewms BbinosHEHUS pabOThI: HA YCMOTPEHHUE YUUTEIS.
e Ouenka «5» - 100 — 90% mpaBUIBbHBIX OTBETOB, «4» - 70-90%, «3» - 50-70%, «2» - MeHee
50% mnpaBHILHBIX OTBETOB.



Hpunioxenne Nel
TEMATHYECKHUE KOHTPOJIBHO-UBMEPUTEJIBHBIE MATEPHUAJIbI

KonTpoabHasi padora (ctaproBasi IMATHOCTHKA)
1 yacts.

1 JBa KaTeTa TPAMOVIOABHOTO TPEVIOABHHKA pai
HEI 4 B 15. HaliguTe naolllafk 3TOTO TPEYVTOABHHEA.

2 B },rmn C peamunHoil 112° BoHcana I)Kp_'g.?}KHﬂCTB
KDTDpEIH KAacaeTCH cmpm—: j,rma B TOMKAxX A H B, Tod-

Ka O — HeHTp oKkpyHOCTH. HaliguTe yroa AOB. Or BeT gaiTe B rpa,c@rcax (puc.1)

puc.2

puc.3

BricoTa paBHoOeIpeHHOH TPATIELHH, TPOBEIEH-

Has H3 BEePIIHHE C, meanwT ocHoeBaHHe AD Ha OTpe3-
KN gauHoil 51 13, Halinure nauny ocHoeanus BC. ( 2)
puc.
4. Ha EKaeruaroii OyMare © pazMepoM KAETKH
lem = lew H3DEIJE|.}KE:H-E. q:imrypa.- Haﬂ,i'iHTe &€ Tao-

maaes. Omeem dalime € KeadpamHbL COHMLLMEmpox

" (pwnc.3)
5 Kakxoe H3 caAeQyHOILHX VTEEDHICHHN BepHO?

1) B npaMoyroabHOM TPEYTOABHHKE KBAJAPAT THIOTEHY3BEl PABEH PAIHOCTH
KBaJIPATOE KATETOE.

2) BoKoBEIE CTOPOHEL AKDOH TpanellHH paBHEL

3) Maomane pomba paBHA NpoOH3IBEIEHHID €TI0 CTOPOHEl HA BRICOTY, IPOBEIEH-
HYE K 3T0il CTOpOHE.

B oTeeT 3anMIIETEe HoOMep BERIOPAHHOTO YTBEPEICHHA.

2 yacTh

6 Paccrosnue oT TOYEH nepeceYeHHa JHATOHAACH pﬂMEEL Ao oIHoH H3 ero

cTopoH paBHo 19, a ogHa Mz guaroHaseil pomba pasHa 76. Haligute yrawl
pomba.



7 Yepes Touky O nepeceueHns AuaroHarell napassesorpamma ABCD npoee-

a ar

=

IeHa OpaMas, HNepeceratoimand cTopoHel AB 1 CD B Toukax E 1 F coorsert-

cteeHHO. Jdokasxure, 4To oTpeskH AE 1 CF pagHEL

g B paBHOOeIpeHHYIO TPANeLHio, NepHMeTp KoTopol paieH 160, a maomane
papHAa 1280, MOoXMHO BIHCATE OKPYVHOCTE. HalimuTe paccTosHKe OT TOUKH He-

9 peCCHCHHA AHaroHaseH TpallcluHH J0 ef MEHEIIETO OCHOBAHHA,

Kontpoubnas padora "Akcuomsl crepeomerpuu. Ceyenus"

1.

Haan Touskn A, B 1 C Takue, 9to AR = 12 em, BC = 19 cm, AC =T em.
CHOIBKRO II0CHOCTE MoMEO npoBecTE depes: Toukn A, B u O7 Oraer ofo-
cHYTEe.

. MINocHOCTE @ OPOXOIHAT epes: BepIHHu A 1 [ napannenorpamsa ABCD

H Toury O nepeceneHnd ero Auaronanedl. Joxaxure, wro npadas BC me-
HHT B ILIOCKOCTH .

. Toukrs M 1 N nprHAANEHAT CODTESTCTEEHHD

rpasaM SABE w SAC oupamugm SABC S
(pre. 1), IMocrpoiiTe TouHy OepeceTeHNA
npAMoil N ¢ nnocrkocThin ABC.

. HocrpoitTe cesterne mupaMeasl SARBC moo- & €
CHOCTREY, NpoxXogAamed vepea rours [, E n
F, npuHAIISHANIHE cOOTEETCTESHED padpam A
AB, BC n 8C, npuués npamuie DE u AC ue  [Pwc. 1

mapatlelEHEL.

. Toura M npusagaesur pedpy CC wyba ABCDA B C D . Hocrpoiire

NpAMYED Nepecetedld naockocTel A DM n D B A,

KonTtpoabnas padora

"B3auMHOe pacnoJioskeHne NpsIMbIX U IJIOCKOCTeH B MpocTpaHcTBe"

1.

. InockocTs & nepecexkaeT cTopoE AR n BC

. NInockocrn o & [ napanaenseEel. Ha Tourn

Tours M, N, P u § — cepsiHHE OTpes-

wor BC, B, AD n AC cooTEeTCTERHHO, &)
AB=14 cm, CID= 18 ema (puc. 5). Onpegenu-

TE BAN UeTHpéxyronsHuEa MWNPE # BeI- P

WHEIRTE 800 NEpIMET].

Tpeyroakanka ABC B roukax M n K coor- JL -
BETCTEEHHG M NapaillelbHa cTopore AC,
ME=4cua, MB: MA =2 3. Hallaure cro- Puc. § &
poHY AC TpeYyrOIEHHEA. :

. Tpeyroneaur ABC apnaercAa nzodpasmeHd-

&M NpaBEIRHOMD TpeyroasHMea A BC

111
{puc. G). Hocrpoiite naolpamedHe BRICOTE A #
TpeyrodsHuKa A B C ., onymieHHE0d B4 oTo-
poHy A C . L&

]

Puc.

M, He OpHHAATERAMEN ATHM NICCHOCTAM
H He HAXOAAMEicA Meay HUME, TPOEefeHE GEa Tyra. OouH ns HEX ne-
peceRasT IWIoCKoeTH o i i B rourax A o B, a gpyroll — B Toukax 4, B
B, cooreercreesae. Haifigure otpesor B B, ecan ox Ha 2 oM Godbme
OTpe3Ka A,IAJ, M'BL =7 cm, ‘4‘15| =4 cm.

. Toure A, B u €, He nexamne Ha ofH0H npAMoll, ARIAKNTCA ODapalielk-

HEIMH ODPpOeKNAAME 'I'pri:."'K OOCAS0BATENLHEYX BEPINHH NPABHABHOM D [IIE-
CTHYTIOIEHWUEA. H-}crpaﬁre Hﬁﬂﬂpﬂ HEeHHE 3TOrS MecTHYMOIBHHEA.

. Ha péfipax AD n AR Terpasgpa DARC oTMETHAH COOTEETCTEEHHO TOW-

wn Fu K rak, uto AF: FD=2:5n BK : KA =1 6. [loerpoitte cevenme
TETpasApa NACCHOCTRED, Npoxoddamedl sepez Touky K mapanienlsHo OpA-

MEM BD n OF. B HaKOM OTHOIIEHHH CERYILAA NIOCKOCTE OEeAHT pe-
dpo CBT

KoutpoabHnas padora "Yriubl u paccrosinus"



Touwa F HAXOIHTCA HA pPACCTOAHHN

5~,.|"a_' oM OoT Kasmgoll BepIIHHE HKEAJZPATA

ABCD, cropoHa roToporo paeHa 10 com.

Haiiaure paccrofane oT Touxen F oo nmo-
1, CHOCTH HBANpATA.

Hepea eepmuaRy [ npaMoyroasEnka ABCDH B ero NNGEKOCTH OROEEIEH
nepnesgukynAp DE. Toura E yaanesa ot eroposEs AR wa 10 eM, a o1 cTo-
poEsl BC — mHa 17 cem. Hafigure guHaroHank OpAMOYTOIBHHKA, &COH
DE =8 cm.

Yepe: FHOOTEHYEY OPAMOYTOILHOTO paBHOGeIpeHHODD TREVIOILHHHA
OpoBefeHa DIOCKOCTE, KOTOPAA odpasyeT ¢ MIOCKOCThRH TReyrolbHHEA
yroa 456°. Hailaure yrow, RoTopee ofpasyioT HATETE TPeyTOORHHEA ©
TOH MAGCKOCTER.

pane CC, B B npuaMul ABCA B C, ApadeTed OpAMOYTOIEHHESM. Y roa
mes ay npamodl CB u onockocten AA B B pases o. Halignre yron mes-
ay nnocroeraMr CC Bu AA B, ecnn CB =5 e, BE = 12 em.

KonTpoabHas padora "MHororpanuuku'

1. Boxkokoe pefipo npaMoll veTupéxyroisHoll npusMel pagHo 9 e, ed ocHO-
EAHHE — OPAMOYTOARHHE, HATOHANE KOToporo pakEa 10 oM, a ogRa H3
cropol — 8 e, Hafigpre nnomage nonaod D0EepXEOCTH DPHIMEL.

2, CropoHa GCHOBAHHA NPAaERIEHON TpeyronkHOH nupaMugel pasaa 12 cm,
a Gorosoe pefipo — 7 em. Hafignre:

1) BHICOTY NHPAMBARL}
2) mnomwaak fokoBoil NOBEPXHOCTH DHPAMMBIL.

3. Hafignre naomaas SokoBoll D0ESPYHGCTH NPAERILHON TReyToARHO yoa-
WEHHOE OHPAMEAL], CTOPOHE GCHOBAHHA KRoTopoil pasHer 12 e u 22 oM,
a Gorosoe pefipo — 13 cm.

4. OcHOEAHHeM YeTHEHPEXVrPONLHOE OHpaMHIE ABTASTCA poM ¢ OCTDRIM
yraosm o B Sonsmed guarosanew @. JBYrpaHHEE YTOR OHRAMBAE OPH
péfpax ocHopaHnA pasnel [i. Hafignre:

1) mnomaaek GorkoBoil NIOBEPXHOCTH DTHPAMMBILL]
2) BHICOTY NHPAMHBARL.

H. B marnoHHol TpeyroasHoll nprasme, Soxosoe pedpo KoTopoll paeHOo
12 e, npoBefeHEO CcEMeHTE, NepOeHIARYIAPHO: GoRoRoMY pelpy. 3ro ce-
WeHHE ABAAETCA paBHolefpeHHEM TREYIOUIEHHEOM , OCHOBAHNE KOTOPOro

pasHO 61"5 cM, & yrod opa eepmaae — 120°, HaliguTe nnomaas Gorosoi
NOBEPXHOCTH NPHEMEL.

6. Ha péfpax AC, CD u AR rerpasapa DABC oTMeTHIH COOTEETCTEEHHO
ToukE M, Nu Frak, aro AM : MC=8:5, CN:ND=3:4,AF:FB=1:2.
B kakoM OTHOIIEHAN naockocTs WNF aenuT pelipo BDT

MUTorosas KOHTpPonbHasA pabora.

1. Tomxa F paeHOVAANEHA 0T BCEX BERIIHHE NPAMOYTOABHHKA CO CTOROHAME
12 coa w16 cM 1 HAXOAHTCA HAa PACCTOAHHH 3 CM OT OAOCKOCTH NPAMO-
yronsERsa. Hallapre paccroasne o Toukl F Qo BepIIHE DPAMOYTOIE
HUKEA.

2. Toura K HaxofHToA Ha paccToAHHH 4 oM o nnockocTn o. HarnoHHLE
KA u KE ofipaayioT ¢ nacckoeTein @ yraul 45° n 30° cooTeeTCTEEHHD,
a4 VroN MedAY HAaRJAOHHEIME paseH 1305°. HaflauTe paccToAHHEe Mexay
TonuraMn A n B,

3. Yepes pepmueHy C TpeyroasHEEa ABC, B RoTopom AC = BC, nposeaén
nepoeagnkyaap KO k naoccroeT TpeyronsHEEra. Hallaure yroa Mmexay
naockocTAME ABC B ABK, ecnn AB =12 cu, AKX =10 cm, KC =2 cmM.

4. OcEOBAHHEM NPAMOrs DapallelelHnefa ARTAeTea poMd co cTopoHod o
H OCTPRIM Yraom o, MeHBIIAR INATOHANE DAPATIeIENHIeTA HAKIOHEHA
K OAOCHOCTH OCHOBAHHA ToA VIIOM ﬁ Haligure nmnomane: GoroBol mo-
EEPXHOCTH MaPANTETeNHNETa.

§. OcposanEde nupaMaiul MABCD — weanpar, GoxoBele rpaamd ADM u
COM nepneHAHEYVIAPHE! IAOCKOCTH OCHOBAHHA NHEpaMuisl, M =12 cum,
MA =15 em. Hafignre nnomank SokoB0ll DOBEPXHOCTH NHPAMBILL.

6. OcHOBAHMEM OHNPaMHILE ARTASTCA NpaBMIsHEHE rpeyronsank. Haspaa
fioR0BadA rpaHe ofpazyer ¢ IIGCKOCTEN GCHOBAHHAA YTOI, paRHE 607, Bri-
COTA MHpaMHEAR pakHa G cd. Halignre cTopoRY ocHOBAHWA IHPAMBAEL.






YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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