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HOACHUTEJBHASA 3AIINCKA

['eomeTpus sBnsieTcss OAHMM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHETrO OOILEro
o0pa3oBaHMsl, TaK KaK OOECIEYMBAET BO3MOXKHOCTb W3Y4YEHUS JUCLUIUIMH E€CTECTBEHHO-
Hay4YHOM HANpaBJICHHOCTU M IMPEAMETOB T'yMaHUTapHOro nukia. IlockosibKy normyeckoe
MBILLUIEHHE, (OPMUPYEMOE TIPU U3YUYEHUU OO0YUAIOUIUMUCS MOHATHUHHBIX OCHOB I'€OMETPUH,
IOpU JI0Ka3aTEeJIbCTBE TEOPEM M IOCTPOCHUU LETOYKH JIOTUYECKMX YTBEP)KJICHUHN IpH
pEIIEHNHM TEOMETPUYECKUX 3a/lad, YMEHUE BBIABUIATb U OINPOBEPraTh THUIIOTE3bI
HEIMOCPEJICTBEHHO HCIOJB3YIOTCS NpPH PEIICHUH 3aad4 E€CTECTBEHHO-HAyYHOIO LHKJIA, B
YACTHOCTH (PU3UYECKHUX 33]1a4.

Ilenb ocBOeHUs MporpaMMbl yueOHOro Kypca «l'eomeTpus» Ha yriiyoJéHHOM YpOBHE —
pa3BUTHE MHAMBUIYAIBHBIX CHOCOOHOCTEW OOYYarOIIMXCS NMPU MU3yUYEHUU TEOMETPUH, Kak
COCTaBJISIIOLIEH MpeaMeTHOW obnacth «MaTtemaTuka U MH(pOpMaTUKa» yepe3 obecreyeHue
BO3MOKHOCTH ITPUOOPETEHUS U MCIOJIB30BAHMS 00JIee NTyOOKHUX T€OMETPUUYECKUX 3HAHUI U
JNENCTBUM, cienU(UYHBIX TEOMETPUH, U HEOOXOJUMBIX JUIsl YCIIEITHOT0 Npo(heCCHOHATBHOTO
o0Opa30BaHMsl, CBSI3aHHOTO C UCTOJIb30BAHUEM MATEMATUKH.

[IpuoputeTHbIMM  3ajayaMM  Kypca TE€OMETpUHM Ha  YINIyOJEHHOM  YpOBHE,
PACHIMPSIONIMMH U YCUIUMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SBJISIOTCS:

pacHIMpeHHe TMPEACTABICHUS O TE€OMETPUM Kak 4YacTH MHPOBOM KYyJIbTYpbl U
(GbopMHpOBaHNE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOIIUM MHPOM,;

(opMupOBaHUE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak O Ba)KHEHIIMX
MaTe€MaTHYECKNX MOJEIAX, MO3BOJIAIOIMIMX ONMChIBAaTh M H3y4yaTb pA3HbIE SIBICHUS
OKpY>KaIOILIEro MUpa, 3HAHUE MOHATUIHOTO anmnapara o paszaeny «CrepeoMeTpus» y4eOHOro
Kypca reoMeTpHH;

(opMupoBaHHE YMEHHS BIAJAETh OCHOBHBIMH MOHSATUSIMH O MPOCTPAHCTBEHHBIX
¢durypax 1 uX OCHOBHBIMH CBONCTBaMH, 3HaHHE T€OpEeM, GOPMYJ U YMEHHUE UX IPUMEHSTH,
YMEHUS JJOKA3bIBATh TEOPEMbBI U HAXOJIUTh HECTAHAAPTHHIE CIOCOOBI PEIICHUS 3a/1aY;

(dopMHpOBaHHME YMEHMs paclo3HaBaThb Ha uyepTekax, MOJEISAX U B pEaJbHOM MHpPE
MHOTOIPAHHMKH U TeJla BPALEHUs, KOHCTPYUPOBATh TEOMETPUUECKNE MOJIEIIN;

(opMupoBaHHE  TOHMMAHUS  BO3MOXKHOCTH  AKCHOMAaTHMYECKOTO  MOCTPOEHUS
MaTeMaTHYECKUX TeOpUid, POpMUpPOBAHUE MOHUMAHUS POJIU aKCHOMATUKHU MPU MPOBEACHUN
pacCyXICHUN;

dbopMHpOBaHHE YMEHHUS BIIaJIETh METOJAAMH J0KAa3aTeIbCTB U aJTOPUTMOB pEIICHUS,
YMEHUS UX MPUMEHATH, NPOBOJAUTH JIOKA3ATEIbHBIE PACCYXKACHUS B XOAE pEUICHUS
CTEpPEOMETPUYECKUX 3a7ad U 33Jad C MPAKTHUYECKUM COJep)KaHueM, (OopMUpOBaHUE
MPEACTABICHUS] O HEOOXOJIMMOCTH JI0KA3aTEeNbCTB MPU OOOCHOBAHMU MATEMATUYECKUX
YTBEP>KJICHUM U POJIM aKCMOMATHUKH B TIPOBEICHUN JIEAYKTUBHBIX PACCYKICHUM;

pPa3BUTHE W COBEPIIECHCTBOBAHWE HWHTEIUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH
oOyJaromuxcsi, MO3HABaTEIbHOM aKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHUN, KPUTUIHOCTHU
MBIIUIEHUS, UHTEPECA K U3YUEHUIO TEOMETPUH;

(opMupoBaHrue (QYHKIIMOHAIBHOW TPAaMOTHOCTH, PEJIEBAHTHOW T€OMETPUHU: YMEHUs
pacrno3HaBaTh NPOSBICHUS I€OMETPUUECKUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B



peanbHbIX KU3HEHHBIX CUTYAIUSX U MPU U3YYEHUHU IPYTUX YUEOHBIX TPEAMETOB, IPOSIBIICHUS
3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, MOJAEIMPOBAHUS PEAIbHBIX CUTyalUid, MCCIIEJOBAaHUS
MOCTPOCHHBIX MOJENEH, UHTEPIPETALIMHU MTOTYUYEHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZiepKaTeIbHBIMU JIMHUSAMU ydeOHoro kypca «['eomerpus» B 10-11
Kiaccax SBIAIOTCA: «lIpsMble M IJIIOCKOCTH B MPOCTpaHCTBE», « MHOrorpaHHukm», «Temna
BpallleHUs», « BEeKTOpBI 1 KOOPJIMHATHI B MPOCTPAHCTBE, «J[BUKEHUS B TPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO tpeboBaHUE «YMEThb ONEPUPOBATH MOHATUSIMI,
peJieBaHTHBIMHU T€OMETPUU Ha yriyosa€HHOM ypoBHE oOydenus B 10—11 kiaccax, oTHOCUTCS
KO BCEM COJIEp>KaTEIbHBIM JIMHUSAM Y4eOHOro Kypca, a JOpMHUpPOBAHUE JTOTHUECKUX YMEHUHN
pacmpezieniieTcss He TOJBKO IO COJAEpXKATeNbHbIM JUHHUSIM, HO W TO ToAaM OOydYeHHs.
Copnepxxanne o00Opa3oBaHHs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM OCBOCHHS
®enepanbHOil  pabouell  mporpaMMmbl,  paclpeAesi€éHHbIM MO0  TojaM  OOydYeHHs,
CTPYKTYPUPOBAHO TaKKUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIIPOCAM
oOyyaronyecss 00palalich HEOAHOKPATHO. OTO IMO3BOJIIET OPraHU30BaTh OBJAJCHUE
F€OMETPUYECKUMH TIOHSATHUSIMM M HAaBbIKAMHU IIOCIEJOBATEIIbHO M IOCTYINATEIbHO, C
cOOJII0/IEHUEM TPHUHIIUIA PEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYAaTh B OOIIYIO CUCTEMY
T€OMETPUYECKUX TMPEACTaBICHUN 0OydJaronmxcs, pacmupsis u yriayonss e€, oOpasys
MIPOYHBIE MHOKECTBEHHBIE CBSI3U.

[lepexoa K U3y4EHUIO TEOMETPUHN Ha YIIyOJIEHHOM YPOBHE MO3BOJISET:

co3gath ycinoBus sl quddepeHunannuu oOy4eHHs, MOCTPOEHUS WHANBUAYAJIbHBIX
o0pa3oBaTeNbHBIX MpOrpamMM, OOECHeYUTh YIUIYOJIEHHOEC UW3YYEeHHUE TEOMETPUU Kak
COCTaBJISItOIIEH yueOHOoro npeamera «MaremaTukay;

MOJITOTOBUTH O0YYAOIIUXCS K MPOJAOHKEHUIO U3YUEHUSI MAaTEeMAaTUKH C YU4ETOM BbIOOpa
Oynymieit mpodeccuu, odecrieunBasi MPeeMCTBEHHOCTh MEXK Ty OOIIUM U MTPOo(heCCHOHATBHBIM
o0pa3oBaHUEM.

Ha usyuenue yuebHoro kypca «I'eomerpusi» Ha yriyOn€HHOM ypoBHE oTBOAMTCS 204

yaca: B 10 kimacce — 102 yaca (3 gaca B Hezento), B 11 kiacce — 102 gaca (3 yaca B HEJeINo).
COAEPKXAHUE OBYUEHUS

10 KITACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE MOHSATUSL CTepeoMeTpuu. Touka, mpsmas, IJIOCKOCTb, MPOCTPAHCTBO.
[TonsiTne 00 aKCMOMATHYECKOM IOCTPOCHUM CTEPEOMETPUHU: aKCUOMBI CTEPEOMETPUU U
CJIEICTBHS U3 HUX.

B3auMHoe pacronoxeHue NpsMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECs, Mapaie/IbHbIe
M CKpemnuBaronmecs npsmbie. [Ipu3Haky ckpenuBaronmxcs npsMbix. [lapanienbHOCTh
NpSIMBIX M IJIOCKOCTEW B MPOCTPAHCTBE: NapajlielibHble NPsIMbIE B MPOCTPAHCTBE,
MapajuieIbHOCTh TPEX MPSAMBIX, MapauieIbHOCTh MPSMOW M IIocKocTu. [lapamiensHoe u
LIEHTPAJIbHOE MPOEKTUPOBaHUE, n300paxkeHue Guryp. OCHOBHBIE CBOICTBA MapajieIbHOTO
npoekThupoBanus. M3o0paxeHwe @uryp B MapauiebHOM  MOpPOEKIMH. YTIBI C
COHAIPaBJICHHBIMH CTOPOHAMU, Yrod MEXAY MNPSAMbIMU B IpocTpaHcTBe. llapamienbHOCTh



IJIOCKOCTEN: MapaJlIEIbHbIE TUIOCKOCTH, CBOMCTBA NapaJUIEIbHbIX IUI0CKOCTeN. [IpocTenmme
IMPOCTPAHCTBEHHbIE (UTYpHl HA IUIOCKOCTU: TETpadAap, MNapajleNienunes, MNOCTPOCHUE
CECUCHUM.

[leprieHAUKYISIPHOCT MNPAMOM W IUIOCKOCTH: TMEPIEHAMKYJSIPHBIE IPSMBIE B
IIPOCTPAHCTBE, MNPsAMBIE NApaUICIbHBIE W NEPHNEHAUKYJSPHBIE K INIOCKOCTH, IPHU3HAK
IIEPIICHIUKYJIIPHOCTH TPSIMOM M IUIOCKOCTH, TEOpeMa O NPSAMOM IEPIEHANKYISIPHOU
I0CKOCTU. OpTOrOHAIBHOE IPOEKTUPOBaHUE. [lepnieHIMKyYJIIAp U HAKJIOHHBIE: pACCTOSIHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSIHHE OT MPAMOW JIO TIUIOCKOCTH, MPOEKIus (QUrypsl Ha
IJIOCKOCTh. [leprneHIuKyIIpHOCTh IUIOCKOCTEM: TMPU3HAK MEPHEHAUKYISIPHOCTH JIBYX
IockocTer. Teopema o TpEX NEPHEHIUKYISPax.

Yriel B IPOCTPAHCTBE: YrOJI MEXAY NPSIMOM M IUIOCKOCTBIO, ABYTPAaHHBIM YIOJI,
JUHEWHBIM Yroa ABYIPaHHOrO yriia. TpéXrpaHHbli M MHOrorpaHHbeie yribl. CBoKHCTBa
IIJIOCKUX YIJIOB MHOTOI'PaHHOTrO yriia. CBOMCTBA INIOCKUX U IBYTPAHHBIX YTJIOB TPEXTPAHHOTO
yriia. TeopeMbl KOCHHYCOB U CHHYCOB JUJIsL TPEXTPAHHOTO YIJIa.

MHOrorpaHHUKH

Buapsl MHOrOrpaHHuKOB, pa3BEPTKAa MHOrorpaHHuka. [Ipmsma: n-yrompHas npusma,
npsiMasi 1 HaKJIOHHAs MPU3Mbl, OOKOBas M IOJIHAs TIOBEPXHOCTH Npu3Mel. [lapannenenunern,
IIPSAMOYTOJIBHBIN NapaJUIeNenue] U ero cpoiicTBa. KpaTdaiiliye ImyTM Ha HOBEPXHOCTH
MHororpannuka. Teopema Jiinepa. [IpoctpanctBennas teopema Iludaropa. [Tupamuaa: n-
yrojabHasi NUpaMujia, MpaBWiIbHAsg W yced€HHas nupamuabl. CBolicTBa pédep U OOKOBBIX
rpaHel npaBwiIbHOM mnupamMuibl. [IpaBUiIbHBIE MHOIOIpaHHHUKH: IIPAaBWIIbHAS IIpU3Ma U
MpaBuJIbHAs MUPAMKJIA, TIPABUIIbHAS TPEYTOIbHAS MUPAMUJIa U TIPABUIIBHBIN TeTpa’ap, KyO.
IIpencrasiienye o NpaBUIbLHBIX MHOTOI'PAHHUKAX: OKTA31p, AOAEKAdAP U UKOCAMP.

Boluucienue 5>71€MEHTOB MHOTOIPAHHMKOB: pEOpa, auaroHanu, yriael. Iliomanb
OOKOBOW TMOBEPXHOCTH M TMOJHOW MOBEPXHOCTH MPAMOW MPHU3MBI, IJIOMIAb OCHOBAaHUM,
TeopemMa 0 OOKOBOW TMOBEPXHOCTH MpsAMON Tpu3Mbl. [Lmomianb GOKOBOM MOBEPXHOCTH U
IIOBEPXHOCTH IIPAaBWJIBHOW IIMPAMU/BL, TEOPEMA O IUIOLIAAN YCEUEHHON TUPAMUIBI.

CummMmeTpus B IPOCTPAHCTBE. DJIEMEHTHI CHMMETPUU ITPABWIBHBIX MHOTI'OTPAHHUKOB.
CummMmeTpuss B IPaBWIBHOM MHOTOTPAHHHMKE: CUMMETPHS MapaJIeIENuIeia, CUMMETPHUS
MIPABWJIBHBIX ITPU3M, CHMMETPUS PABUIBHON MUPAMUIBI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B NIPOCTPAHCTBE, HYJEBOW BEKTODP, IJIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPBI KOJUIMHEAPHBIE, COHAIPABICHHBIE U ITPOTHUBOIOJIOKHO HAIPABICHHBIE BEKTOPBI.
PaBeHcTBO BEKTOpOB. JIEWCTBUS C BEKTOpAMHU: CIIOKEHUE M BBIYMTAHUE BEKTOPOB, CyMMa
HECKOJIBKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha 4ucio. CBONCTBA CII0KEHHS BEKTOPOB.
CBoiicTBa YMHOKEHHMSI BeKkTopa Ha uwuciio. [loHsaThe kKomruianapHbie BeKTOpbl. [Ipu3Hak
KOMIUIAHAPHOCTU TpEX BeKTOpoB. lIpaBmio mapamnenenunena. Teopema O pasinoKeHUH
BEKTOpa MO TpEM HEKOMIUIAHAPHBIM BeKTopaMm. IIpsMoyrosibHas cucrteMa KOOpAHMHAT B
npoctpadHcTBe. KoopaunHatel BekTopa. CBs3b  MEXIy KOOpPAMHATaMH BEKTOpa U
KOOpPJIMHATaMH TOYEK. YTOJI MEXKIy BeKTopamMu. CKaIIpHOE MPOU3BEIEHUE BEKTOPOB.
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Tesia BpameHnus

[lonsTHs: UMAMHAPUYECKAs MOBEPXHOCTb, KOHMYECKas IMOBEPXHOCTb, cdepuyeckas
MOBEPXHOCTh, 00pasyroiirue noBepxHocTeil. Tena BpalieHus: UUIUHAP, KOHYC, YCEUEHHBIH
KOHYC, cdepa, map. BzaumHoe pacnosnoxkeHue cQepbl U MI0CKOCTH, KacaTelbHas MII0CKOCTh
K cepe. M3o0paxkeHrne Ten BpalleHHWs HA IJIOCKOCTU. Pa3BépTka HMWIMHApA U KOHYCA.
CummMmetpust cepsl U mapa.

O06bEéM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00BEME MPSMOYTOJIBHOTO
napajiesnienunena u cienctsus u3 He€. O0bEM NpsIMONM M HAKJIOHHOW MPU3MBI, HWJIWHIPA,
nupamMuibl U KoHyca. O0BEM 11apa U apoBOro CerMeHTa.

KoMOuHanmu Tten BpamieHWss U MHOTOTpaHHUKOB. [lpu3ma, BhnucaHHas B IWJIMHID,
onucaHHas 0KoJo IHapa. [lepeceduenne cheprl u mapa ¢ miockocTero. Kacanue mapa u
chepbl IIIOCKOCTHIO. [loHSATHE MHOTOrpaHHHMKA, OINKUCAHHOTO OKOJO cdeprl, cdephl,
BIIMCAHHOW B MHOTOTPAHHUK WJIM TEJIO BPALLCHHUS.

[1nomaae NOBEPXHOCTH IWIMHIIpA, KOHYCa, Tuiomaab cgepsl u e€ yactel. [lomodue B
npoctpadHcTBe. OTHOIIEHHE OOBEMOB, ILIONMIAAEH MOBEpPXHOCTEH MOAOOHBIX (uryp.
[IpeoOpazoBanue nmoaobusi, romoteTHs. Pemenne 3aga4 Ha MJIIOCKOCTH € MCHOJb30BaHUEM
CTEPEOMETPUUECKUX METOOB.

IlocTpoeHne ce4YeHMii MHOTOIPAHHMKOB M TE€J BpAIEHUSA: CEYCHUS LWINHIAPA
(mapajyuieIbHO W TIEPIEHIUKYJSIPHO OCH), CEYCHHUs KOHYyca (IapasulesibHble OCHOBAaHUIO U
MPOXOJISIIIIKE YEPE3 BEPIIMHY), CEUCHHUSI [1apa, METO/IbI IOCTPOCHUS CEUEHUI: METOJ] CIIE/IOB,
METOJ] BHYTPEHHETO TPOEKTUPOBAHMSI, METOJ| IEPEHOCA CEKYIIEH MIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekropel B mpoctpaHcTtBe. Ormnepauuu HajJ BEKTOpaMHU. BEKTOpHOE YMHOXKEHHE
BEKTOpOB. CBOMCTBa BEKTOPHOTO YMHOXEHMs. [IpsmoyronbHas cucrema KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. Pasznoxkenue BekTopa mno 6Oasucy. KoopamnatHo-
BEKTOPHBII METOJ IPH PELIEHUU T€OMETPUUECKUX 3aau.

JIBUKeHsI B IPOCTPAHCTBE

JIBmxenus npoctpanctBa. OtoOpaxenus. J[BuxeHuss U paBeHCTBO duryp. OOuiue
CBONMCTBA JABWKECHHUW. BUIpl IBM>KEHUI: MTapaulenbHbIN NEPEHOC, LIECHTPAJIIbHAS CUMMETPHS,
3epKaJIbHAasi CUMMETpPHSI, TOBOPOT BOKpYTr mpsiMoil. IIpeoOpazoBanus mogodus. [Ipsmas u
cthepa Ditnepa.

IHNIAHUPYEMBIE PE3VYJBTATBI OCBOEHUSA VYYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJEHHBIM YPOBEHb) HA YPOBHE CPEJIHEI'O
OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATDI

1) rpaxxnanckoe BoCIMTAHKE:

c(OPMHUPOBAHHOCTh TPAXKTAHCKON TMO3UIMK OOYyYaromerocs Kak aKTUBHOTO W
OTBETCTBEHHOTO YJIE€HA POCCUIMCKOI0 OOIIECTBa, MPEICTABICHUE O MATEMAaTUUECKUX OCHOBAX
(YHKIITMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHM, MPOIEAYpP TPa)KJaHCKOTO OO0IIecTBa



(BBIOOPBI, OTIPOCHI U IPYTOE), YMEHNE B3aMMOICUCTBOBATh C COIMATHHBIMA MHCTUTYTAMH B
COOTBETCTBHUH C X (YHKIUSIMU ¥ HA3HAYCHUEM;

2) naTpUMOTHYECKOE BOCTIUTAHUE:

c(hOpPMHUPOBAHHOCTh POCCUMCKON IPask/IaHCKOM UJIEHTUYHOCTH, YBAKEHUS K MPOIILIIOMY
M HACTOSIIIEMY POCCHUHCKOW MaTEMAaTHKU, IIEHHOCTHOE OTHOIICHUE K JOCTHKECHHUSIM
POCCHMCKMX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOW IIKOJIbI, UCIOJIb30BAHUE ATUX
JOCTHKEHUN B IPYTUX HAyKaX, TEXHOJOTHUAX, Chepax SKOHOMUKY;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHWE JYXOBHBIX IIEHHOCTEM pOCCHUHCKOro Hapoaa, Cc(HOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, HJTHUYECKOrO0 TOBEJCHUS, CBS3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTUKEHUM HAYKHU U AESATEIbHOCThIO YUEHOT0, OCO3HAHUE JTUYHOTO BKJIaia B
MOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTHYECKOE BOCIIMTAHHE:

ACTETUYECKOE OTHOIIEHME K MHPY, BKJIIOYas OCTETHUKY MaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/ay, pEIIEHUH, pPACCYXKACHUIN, BOCIHPUUMYUBOCTH K
MaTeMaTUYECKUM acIieKTaM pa3jInuHbIX BUIOB UCKYCCTBA;

5) puzuyeckoe BocuTaHKE:

c(OPMUPOBAHHOCTh YMEHHUS TPUMEHSATh MaTeMaTHYEeCKHUE 3HaHUSI B HHTEpecax
310pOBOTO U 0€30macHoro odpasa *KU3HU, OTBETCTBEHHOE OTHOIICHUE K CBOEMY 3JI0POBbBIO
(310poBOE MUTAHUE, COATTAHCUPOBAHHBIN PEKUM 3aHSATUN U OT/IbIXA, PEryJIpHas pu3ndecKast
AKTUBHOCTH), (PU3MYECKOE COBEPIIICHCTBOBAHUE MIPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHLHOMN
NEeATENIbHOCTBIO;

6) TpynoBoe BocniuTaHueE:

TOTOBHOCTb K TPYAY, OCO3HAHHE LIECHHOCTH TPYI0II00USI, UHTEPEC K Pa3InuHbIM chepam
npoheCCUOHAIBHOM A TETbHOCTH, CBSI3aHHBIM C MATEMATUKOU U €€ TPUIIOKEHUSIMU, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOpP Oyaymier mpodeccMr W PeaTr30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TIJIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MAaT€MaTUYeCKOMY OOpa30BaHHUIO U
CaMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AKTMBHOMY YYacTHIO B
pelIeHUH MPAKTUYECKUX 3a7a4 MaTEMaTUUE€CKON HAMPaBJICHHOCTH;

7) 3K0JIOrHYeCcKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYpbl, NMOHUMAHUE BIUSHUS COIHUAIBHO-
AKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE MPUPOJHONM M COLMAIBHOW CpEeIbl, OCO3HAHHE
MI00aJbHOTO  XapakTepa OSKOJIOTHYECKMX Mpo0JieM, OpHUEHTalus Ha NPUMEHEHHUE
MaTeMaTUYECKUX 3HAHUH JIJIs1 pelIeHUsI 3a/1a4 B 00JIACTH OKPYKAIOIIEeH Cpeibl, IUIAHUPOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCJEACTBUMN JIsl OKPYKAIOLIEH CPEIbI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOIIIECTBEHHON TPAKTUKH, TOHUMaHUE MaTeMaTHIECKON HayKH Kak c(hepbl
YEeJIOBEYECKOM JEATEeNbHOCTU, JTaloB €€ pa3BUTUS M 3HAYMMOCTU JUIS Pa3BUTHS
IMUBWIN3ALINY, OBJAJCHUE S3bIKOM MATEeMaTUKM U MATEMAaTHYECKOM KYyJIbTYpOH Kak
CPEACTBOM IMO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBISATh MPOECKTHYIO M HCCIIEI0OBATEIILCKYIO
NEATEIbHOCTh MHANBUYAIBHO U B TPYIIIIE.



METANIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue AecTBU:

BBISIBIIATh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMAaTHYECKHX OOBEKTOB,
MOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH, (DOPMYIHpPOBATH OMPEICTICHUS TOHSITHH,
yCTaHABJIMBATh CYIIECTBEHHBIA MPU3HAK KiacCU(UKAIIMU, OCHOBAHUA JUIsi O00OOIIECHUS U
CpPaBHEHMSI, KpUTEPUHU MIPOBOJUMOIO aHAIIN3A;

BOCIIPUHUMATh, (HOPMYIUPOBATh M MPEOOPA30BLIBATH CYKICHHS: YTBEPIUTEIHHBIC U
OTpHUIIaTEIbHBIC, CIMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIE;

BBISIBIISITh MATEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MTPOTUBOpEYHs B (pakTax,
JAHHBIX, HAONIOMCHUSIX W YTBEPKICHHUAX, MNpeNjararb KpPUTEPUU JUIsl BBISIBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUNN;

JienaTh BBIBOJIBI C MCIOJIb30BAHHEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX M WHIYKTHBHBIX
YMO3AKIIOUCHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUHN (IIpsIMbIC
U OT MPOTUBHOTO), BHICTpAUBaTh APTYMEHTAIIMIO, MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYXEHUS U BHIBOJIBL;

BBIOMpaTh CMoco0 pelieHus ydeOHOM 3amaud (CpaBHUBATH HECKOJIBKO BapHaHTOB
pelieHusi, BbIOMpaTh HauOojiee MOAXOMSAIIMN C Y4ETOM CaMOCTOSITEIBLHO BBIJICICHHBIX
KPUTEPHEB).

ba3zoBble uccieaoBarebCcKue 1eHCTBUA:

HCIIOJB30BaTh  BOMPOCHl  KAaK  MCCJIEAOBATEIbCKUI  MHCTPYMEHT  TO3HAHUA,
dbopMyIHpoBaTh BOMPOCH], (DUKCUPYIOIMIKE MPOTUBOpEUre, MpobJieMy, YCTaHABIUBATH
MCKOMOE U JIaHHOE, (P OPMHUPOBATH TUIOTE3Y, apPTYMEHTHUPOBAThH CBOIO MO3UIINI0, MHEHHE,

IPOBOJNTh CAMOCTOSITENIbHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, HCCIEAOBAaHUE 10
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTHUYeCKOro OOBEKTa, SIBICHUS, TIPOIIECCa, BHISBICHUIO
3aBUCUMOCTEHN MEXIy 00BbEeKTaMU, SIBJICHUSIMU, MTPOIIECCAMU;

CaMOCTOSITeNIbHO  (OpMyJIUpOBaTh 000OIIEHUs] W  BBIBOALI 10  pe3yJibTaram
MPOBEAEHHOTO HAONIOJCHHS, WCCICAOBAHMS, OIICHUBATh JIOCTOBEPHOCTH TOJYYCHHBIX
PE3yNbTaTOB, BHIBOJIOB M 0000IIEHNUI;

IIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIIBUTAThH MPETOI0KCHUS
0 €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undpopmaumeii:

BBISIBIISATH Ie(pUuThl HHPOPMAIIUU, TAaHHBIX, HEOOXOIMUMBIX JIJIs1 OTBETA HA BOMIPOC U JJIS
pelIeHus 3a1a4u;

BbIOMpAaTh HMHQPOPMALIMIO W3 HMCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBATh W HWHTEPHPETUPOBATH HH(MOpPMAIUIO pa3IMYHBIX BHUJIOB U (opm
MPEJCTABIICHHUS;



CTPYKTYpUpOBaTh HH(OpMAINIO, TPEACTaBIsATH €€ B  pa3iduuHbiX (opmax,
WUTIOCTPUPOBATH TpapuuecKH;

OLIEHMBATh HAAEKHOCTh HHGOpPMAIMU 10 CAMOCTOSTENFHO CPOPMYIHPOBAHHBIM
KPUTEPHSIM.

KoMMyHUKAaTHBHBbIE YHUBePCAJIbHbIE YyueOHbIe eiicTBUSs

OO0menne:

BOCIIPHHUMATh U (DOPMYTUPOBATH CYKJCHHSI B COOTBETCTBUU C YCIOBHUSMH U LEISIMU
OOIIeHHUsI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M MUCHMEHHBIX
TEKCTax, JaBaTh MOSICHEHHS MO XOAY pEIICHMs 3aJaud, KOMMEHTUPOBATHh MOJyYEHHBIN
pe3yJbTar;

B X0J1¢ 00CYX/I€HHUS 3a7]aBaTh BOIPOCHI 0 CYIIECTBY 00CYk/1aeMOM TEMbI, IPOOJIEMBI,
pelraeMoil 3a1a4u, BhICKa3bIBaTh UJICH, HAIICJICHHBIC HAa TIOUCK PEIICHUS, COMTOCTABIISATH CBOU
CYXACHHS C CY>KJICHUSIMU IPYTHX YIACTHUKOB AUANIOTa, 0OHAPYKUBAThH PA3IUINE U CXOJACTBO
MO3UINH, B KOPPEKTHOH opMe HOopMyITHPOBATH Pa3HOTIACHS, CBOM BO3PAKCHHUS;

IOPEICTABIIATh PE3ylbTaThl PELICHUS 33aJauM, SKCIIEPUMEHTA, UCCIEI0BaHuUs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHUS C YYETOM 3ajad MPE3eHTAlUuu U
0COOEHHOCTEN ayJUTOPHUH.

PeryasiTuBHbIe YHUBepCcaJbHbIe y4eOHbIE JelCTBUS

Camoopranusanus:

COCTaBJISITH TIJIAH, aJITOPUTM PEIICHUS 3a7a4d, BRIOUPATh CIIOCO0 pEIICHHs ¢ YYETOM
UMEIOIIHNXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATh M KOPPEKTUPOBATH
BapUaHTHI pelIeHU# ¢ y4ETOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, SMOIIUOHAJIbHbIN HHTEJIEKT:

BJIQJCTh HABBIKAMHM TIO3HABATEIHLHOW pEQIIEKCHH KaK OCO3HAHHUS COBEPIIAEMbIX
JIEHCTBUN M MBICITUTEIBHBIX MPOIIECCOB, MX PE3YyIbTATOB, BIAJACTh CITIOCOOAMHU CAMOIIPOBEPKH,
CaMOKOHTPOJISI IPOIEcca U pe3yJibTaTa PEIICHHs] MaTeMaTHIeCKOM 3a1a4u;

IPENBUACTh TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYThH NPHU PEIICHUH 3a/1aud, BHOCUTD
KOPPEKTHUBHI B JIEATEILHOCTH HA OCHOBE HOBBIX OOCTOSTENCTB, IAaHHBIX, HAMIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEJId M YCIOBUSAM, OOBAICHATH TNPUYUHBI
JOCTIKCHUST WM HEJOCTIDKCHUSI PE3YJIbTaTOB ACATEIBHOCTU, HAXOAWTH OIIMOKY, NaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAA AeATEJIbHOCTD:

MIOHUMATh M UCITOJIH30BaTh MPEUMYIIECTBA KOMAaHIHON U WHANBUIYyaJIbHON paOOTHI IPH
pereHur y4eOHBIX 3ajlay, NMPUHUMATh IIeJIb COBMECTHOM JCATEIBHOCTH, TUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM pabOThI, paclipeieiaiTh BUJIbI paboT, JOTOBAPUBATHCA, 00CYKIATh
MPOIIECC U PE3YNBTAT PA0O0THI, 0000IATh MHEHUS HECKOJIBKHX JTIOJICH;

y4acTBOBATh B TPYIIOBBIX opMax paboThl (00CykaeHUs, OOMEH MHEHUH, «MO3TOBbBIC
IITYPMbDY M UHBIE), BBIMOJIHATH CBOI YacTh paOOThl U KOOPAUHUPOBATH CBOM ACHCTBUS C



JIPYTUMHU WICHAMH KOMaHIbI, OIICHUBATh KauyeCTBO CBOETO BKJAJa B OOIIMI MPOIYKT IO
KpUTEpHUsiM, CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aMOICHCTBHSI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOygaromuiicss HayquTCs:

cBOOO/IHO OTIEPUPOBATH OCHOBHBIMH MOHSATHSIMHU CTEPEOMETPHUH MPHU PEIICHUH 3a7a4
Y TIPOBEJCHUH MaTEMaTHUYECKUX PacCyKICHU;

NPUMEHATh AaKCHOMBI CTEPEOMETPUH U CIEACTBUS M3 HUX TPU pEIICHUU
TreOMETPHUYECKUX 3a/1a4;

KJIaCCU(PUIIMPOBATh B3aUMHOE PACIONIOKEHUE TIPSIMBIX B IIPOCTPAHCTBE, MIIOCKOCTEH
B IIPOCTPAHCTBE, MPSAMBIX U TUIOCKOCTEH B MPOCTPAHCTBE;

cBOOO/IHO OTEPUPOBATH MOHATUSAMU, CBA3aHHBIMH C YTJIAMHU B TIPOCTPAHCTBE: MEXKITY
OpSIMBIMHU B TIPOCTPAHCTBE, MEKIY MPSIMON U TUNIOCKOCTbIO;

CBOOOJTHO OTIEPUPOBATH MOHATUIMHU, CBI3aHHBIMU C MHOTOTPaHHUKAMU;

CBOOOJTHO paclo3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAaHHUKOB (TpU3Ma, MUPAMHJA,
MPSAMOYTOJIbHBIN NTapaJljiesienunen, Kyo);

KJIacCU(PUITUPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS 7S KiacCU(PHUKAIIH;
CBOOOJIHO ONEpUPOBATH TMOHATHUSIMH, CBA3AHHBIMHU C CEYEHHMEM MHOIOTPAHHUKOB
IUIOCKOCTBIO;

BBITIONHSATH MapalljieNIbHOE, IEHTPAIbHOE U OPTOTOHAILHOE IPOEKTUPOBAaHNE PUTYD
HAa TUIOCKOCTb, BBITIOTHATH M300pakeHus1 GUTYp Ha TIIOCKOCTH;

CTPOUTH CEYCHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METO/IaMU, BHITIOHSATE (BEIHOCHBIC)
IUIOCKUE YEePTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEpXY, COOKY,
CHU3Y;

BBIUMCIIATh ITUIOMIATM TOBEPXHOCTEH MHOTOTPAaHHUKOB (MIpH3Ma, MUPAMUTA),
TreOMETPUUYECKUX TeJl C MPUMEHEHHEM (popmy,

CBOOOZIHO OIEpPUPOBATh MOHATUSAMHU: CUMMETpPUS B IMPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPHH, HEHTP, OCh U TUNIOCKOCTh CHMMETPHUH (PUTYPBI;

CcBOOO/IHO ONEPUPOBATH NOHITUSIMH, COOTBETCTBYIOIIMMH BEKTOPaM U KOOpAMHATAM
B TIPOCTPAHCTBE;

BBITIOJTHATH ICHCTBUS Ha/l BEKTOPaMH;

pemaTh 3a/Jadyd Ha J0Ka3aTeIhCTBO MATEMATHUYECKHX OTHOIICHUN U HAXOXKICHHE
F€OMETPUUYECKUX BEJIMYUH, TPUMEHSS HW3BECTHBIE METOABbl TMpPH  PEIHICHUU
MaTeMaTHYECKUX 3a7a4 TOBBIIIICHHOTO U BBICOKOTO YPOBHSI CIIOKHOCTH;

IPUMCHSTh NpocTeimue  MpOorpamMMHbBIC CpeacTBAa W DJEKTPOHHO-
KOMMYHUKAIIHOHHBIE CUCTEMBI TIPH PEIICHUN CTEPEOMETPUIECKIX 3a]1aY;
U3BIIEKAaTh,  NpPeoOpa3oBbIBaTh M HHTEPIPETHUPOBATH  HHPOpPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTypax, MPEACTABICHHYIO Ha uYepTekax U
PHUCYHKaX;

NPUMEHATh TOJyYeHHBIC 3HAHWA Ha TIPAKTUKE: CpPaBHUBATh M aHAJIM3UPOBATH
peasibHble CUTYyalluu, IPUMEHATh U3yYEHHbIC TIOHSATHUS B MPOIIECCe MOUCKA PEIICHUS



MaTeMaTH4eCKH cPOPMYTUPOBAHHOM MPOOIEMBI, MOJIETUPOBATE peajbHbIe CUTYalUN
Ha S3BIKE T'€OMETPUM, MCCIENOBATh MOCTPOCHHBIE MOJEIM C HCHOJb30BAHUEM
rE€OMETPUUYECKUX TOHATUH M TEOpeM, ammapaTta aiareOpbl, pelaTb MPaKTHUYECKHE
3a/1a44, CBA3aHHBIC C HAXOXKIECHUEM T€OMETPUUECKUX BEIUYUH;

MMETh MPEACTABICHHUS 00 OCHOBHBIX 3Talax pPa3BUTHA F€OMETPUU KAK COCTABHOM
yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K xonmy 11 kiaacca oOydaromuiicss HayquTCs:

CBOOOJTHO OMIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C LIUJIMHIPUYECKON, KOHUYECKOH U
chepudecKoil MOBEPXHOCTIMU, OOBSICHATH CIIOCOOBI MOTYUYCHUS,

OTICpUPOBATH MOHSATUSIMH, CBI3AHHBIMU C T€JIAMU BPAIICHUS: IMUIMHIPOM, KOHYCOM,
cdhepoii u mapom;

pacrno3HaBaTth Tela BpalieHus (LIIHHIP, KOHYC, cdepa U map) U 00bIACHITH CIOCOOBI
MOJIYYEHHUSI TEJl BpaICHUS;

KJIacCU(PUITMPOBATH B3aHMHOE PACIIONIOKEHHUE C(hephl B TITOCKOCTH;

BBIYHMCIISITh BEJMYMHBI DJICMEHTOB MHOTOTPAHHHMKOB WM TEJ BpaIleHUs, 00ObEMBI U
TJIOMIAIN TTOBEPXHOCTEH MHOTOTPAHHUKOB W TEJl BPAIICHUSI, TECOMETPUICCKUX TET C
npuMeHeHueM Gopmy;

CBOOOJTHO OTMEPUPOBATH MOHSATUSMU, CBA3aHHBIMHU ¢ KOMOWHAIIMSIMU TEJI BPAIICHUS U
MHOTOTPAaHHUKOB: MHOTOTPAHHHK, BITMCAHHBIN B c(hepy W OMMMCAHHBIN OKOJIO ChEephl,
cdepa, BnucaHHAs B MHOTOTPAHHHK WJIH TEJIO BPAIICHNUS;

BBIYHCIIATh COOTHOIICHUS MEX Y IUTONIAIIMH TOBEPXHOCTEN U 00BEMaMU MOJO00HBIX
TEN,

U300pakaTh M3y4yaeMble (UTYPBI, BBITIOJHSITH (BBIHOCHBIE) IJIOCKHME YEPTEKU U3
PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y, CTPOUTH CCUCHHUS
TEJ BPAIICHUS,

U3BJICKaTh,  WHTEPIPETUPOBATH W  TIpeoOpa3oBbiBaTh  HMH(pOpMauioo 0
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTYypaxX, MPEACTABICHHYIO Ha 4YepTexax U
PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MMOHATHEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHATH OTIEPAIMH HAJl BEKTOPAMU;

3a/1aBaTh TNIOCKOCTh YPABHEHUEM B JICKAPTOBOW CUCTEME KOOP/IMHAT;

pemarh TEOMETPUYECKHE 3a/ladyd Ha BBIYUCICHHE YIJIOB MEXIY NPSIMBIMA H
IUIOCKOCTSIMM, BBIYHMCIICHUE PACCTOSHUH OT TOYKM JIO IUIOCKOCTH, B IICJIOM, Ha
IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOIa TIPH PEIICHHH;

CBOOOJTHO OTEPUPOBATH MOHSITHSIMHU, CBSI3aHHBIMH C JBHKCHHEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JBM)KCHHUM;

BBITIOJIHATh M300pa)KEHWsT MHOTOTPAHHUKOB W TEJN BpAIllEHUs MPU MapaiIeIbHOM
nepeHoce, EHTPaATbHON CHMMETPUH, 3€PKaTbHON CHMMETPHUH, IIPH IIOBOPOTE BOKPYT
psIMOM, TTpeoOpa3oBaHms MO00HS;

CTPOUTh CEYCHHS MHOTOTPAHHWUKOB U TEJI BpAIICHHS: CEUCHUS IUIUHAPA
(mapajuilenbHO W TEPIEHJUKYJISIPHO OCH), CEYEHUsi KOHyca (IapaliesibHbIe
OCHOBAHMIO U MPOXOJIAIIUE Yepe3 BEPILIHUHY), CEUCHHUS 11apa;



WCIIOJIH30BaTh METOABI MTOCTPOCHUS CEUEHUW: METOJ] CIICIOB, METOJ] BHYTPEHHETO
MIPOEKTUPOBAHMSI, METOJ] TIEPEHOCA CEKYIIEeH MIOCKOCTH;

JI0Ka3bIBaTh T€OMETPUYCCKHE YTBEPKICHIS;

NPUMEHATh TEOMETpUYeCKrue (aKThl JUIA PEIICHUS CTEPEOMETPUYCCKUX 3ajad,
MIPEAMOIATAOIINX HECKOJIBKO IIIar0B PEUICHUS, €CIIA YCIOBUS IPUMEHEHUS 3a]JaHbI B
SIBHOW M HEesIBHOU (popme;

pemarh 3aJadd Ha JIOKA3aTeIhCTBO MATEMAaTHYCCKUX OTHOIICHWN W HAXOXKICHHE
TC€OMETPHUYCECKUX BEIINYMH;

PUMEHATh MPOTPaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAITMOHHBIC CHCTEMBI
P PEIIEHUN CTEPEOMETPUICCKUX 3a]1aY;

MPUMEHSATh TIOJyYCHHBIC 3HAHUS Ha TPAKTUKE: CpPaBHHUBATh, aHAJIU3UPOBATH H
OIICHUBATh pEaJbHbIC CUTYyallud, NPUMEHSITh HW3YYCHHBIC TOHSATHUS, TEOPEMBI,
CBOMCTBa B TIIpOIlECCE€ IOMCKA PEHICHUS MaTeMaTH4YeCKHu CGHOPMYIUPOBAHHON
POOJIEMBI, MOACIIUPOBATh PEATBHBIC CUTYAIlUH Ha SI3bIKE TEOMETPHUH, UCCIIEIOBAThH
MMOCTPOEHHBIC MOJEIN C HCIOJb30BAaHUEM T'C€OMETPUUYECKHX TOHATHH M TEOPEM,
ammapara ajareOphl, pemiaTh MPAKTHYECKUE 3aJadd, CBS3aHHBIC C HaXOXKICHHUEM
r€OMETPUYECKUX BEJIUYHH;

UMETh TPEICTaBICHUS 00 OCHOBHBIX JTalax Pa3BUTHA F€OMETPUU KAaK COCTABHOM
JacTH (PyHIaMEHTA Pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IIVTAHUPOBAHUE

10 KJIACC
KosmyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n MPOrpaMmbl Bcero Kontpoapueie  Tpaxkruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes:
1 BBenenue B ctepeoMeTpuio 23 1
9 B3anMHOE pacnosiokeHue NpsiMbIX B 6 1
POCTPAHCTBE
3 [TapannensHOCTh MPSAMBIX M TUIOCKOCTEH B 3
IPOCTPAHCTBE
4 [eprieHAUKYIAPHOCTD MPSIMBIX U o5
IUIOCKOCTEH B MPOCTPAHCTBE
Vel U paccTosHUS 16
MHororpanHuku 7
BexTops! B mpocTpaHcTBE 12
8 HOBTOPCHHG, 000011IeHIe U cUcTeMaTU3alus 5
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 0




11 KJTACC

KosaunyecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uu@ppoBbIe
Ne /i P Konrpoabnsie IIpakruueckue (ipp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Tena BpameHus 24
2 O06BEM MHOTOTpaHHUKA 17 1
3 [Tnomaau moBEpXHOCTH U 00BEMBI 9 1
KPYTJIBIX TEJ
4 [ToBTOpEHHE, O606H16HI:I€ u 15 1
CUCTeMAaTH3aIHsl 3HAHHHA
AHanuThueckas reoMeTpust 15 1
JBrokeHus 5 0
7 [ToBTOpEHwue, O606HI€HI§G U 17 2
CUCTEMAaTH3AIVsI 3HAHHHA
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJTACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTHYeckue
padoThI

OcHoBHbIE NpaBUiIa U300paKEHUsI HA PUCYHKE INIOCKOCTH,
napajiesIbHBIX MPSAMBIX (OTPE3KOB), CEPEIMHbI OTPE3Ka

[TonsiTHs cTrepeoMeTpun: TOUKa, MpsiMas, IJIOCKOCTb,
npocTpancTBo. OCHOBHBIE ITpaBUIIa N300paKEHUS HA PUCYHKE
IJIOCKOCTH, MAPAJIJIENIbHBIX MPSAMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka

[TonsTHs: nepecekarouecs MIOCKOCTH, IIEPECEKAIOIINECS
npsiMasi ¥ MJI0CKOCTh; MOTYIIPOCTPAHCTBO

IlonsTus: MEepeCeKarmurecs MIOCKOCTH, IEPCCCKAOIIUCCA
npsaMast U IOCKOCTh, MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIINX O0BEKTOB

MHororpaHHuKH, ©300paKeHHEe MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIIHNX O0BEKTOB

AXCHOMBI CTCPCOMCTPHHU U IICPBBIC CICACTBHUA U3 HUX

AXCHOMEI CTCPCOMETPHUU U IICPBBIC CICACTBHA U3 HUX

AXCHOMBI CTCPCOMCTPHHU U IICPBBIC CIICACTBUA U3 HUX. CnocoObl

3aJJaHus MPSIMBIX U IJIOCKOCTEH B mpocTpancTBe. O003HaYCHUS
MPSAMBIX U IJIOCKOCTEHN

10

N3o0paxkeHue ceueHnit mapaMuibl, Ky0a U IPU3MbI, KOTOPHIE
MPOXOJIAT Yepe3 ux péopa. M3o0pakeHue nepecedeHus




11

12

13

14

IIOJIY4EHHBIX IIJIOCKOCTEN. PackpalmBanue NOCTPOEHHBIX
CEYCHMH Pa3HbIMM LIBETaMU

N300pakenue ceueHuil nupaMupl, Kyoa u Ipu3Mbl, KOTOpbIE
IPOXOAAT yepe3 ux pédpa. Mzo0pakeHue nepeceyeHus
IIOJIyYEHHBIX IIJIOCKOCTEN. PackpaimBanue NOCTPOEHHBIX
CEYCHMM pa3sHbIMU LIBETaMU

N300paxeHune cedyeHuit nmupamMuabl, Kyoa v Mpu3Mbl, KOTOpPbIE
MpoXoAT uepe3 ux péopa. M3o0paxkeHue nepecevyeHus
MOJIYYEHHBIX TUIOCKOCTeH. PackpamnBanue mocTpoeHHbIX
CEYCHHI pa3HBIMH I[BETAMU

N300paxenune cedyeHuit mupamMuabl, Kyda v Mpu3Mbl, KOTOpPbIE
MpOoXoAT uepe3 ux péopa. M3o0paxkeHue nepecevyeHus
MOJIYYEHHBIX TUIOCKOCTeH. PackpamnBanue mocTpoeHHbIX
CEUeHUH pa3HbIMU [[BETAMU

Merton CIeaoB O MMOCTPOCHUMA CEe4YCHUI

15

16

Merton cnenoB aiis mocTpoeHus ceueHuii. CBoicTBa
[IEPECEUECHUH NPSMBIX U IUNIOCKOCTEN
Meroa cnenoB A nocTpoeHus ceueHuid. CBoiicTBa
MepECeUCHU I NPSIMBIX U MIIOCKOCTEN

17

[Toctpoenue ceyenuii B nupamujie, Kyoe mo TpéM Toukam Ha
pé6pax. Co3manne BHIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
IIOCTPOEHUS

18

19

[Toctpoenue ceuenuii B mupamujie, Kyoe mo TpéM Toukam Ha
pé6pax. Co3manne BHIHOCHBIX YEPTEKEH 1 3aMKCh II1aroB
ITOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo TpéM TouKkaM Ha
pé6pax. Co3manne BHIHOCHBIX YEPTEKEN 1 3aMKCh I1aroB
MTOCTPOEHUS

20

[TocTpoenue ceueHuit B nupamuzie, Kyoe rno TpéM ToukaM Ha
pébpax. Co3aHre BEIHOCHBIX YePTEXKeH U 3alUCh 11aros
IIOCTPOEHUS




21

22

IToBropenue mianuMmerpun: Teopema 0 IPONOPLUOHAIBHBIX
orpeskax. IlonoOue TpeyronbHUKOB

[ToBTOopenue mnanumerpun: Teopema Menenas. PacueTs! B
CEUEHUSX Ha BHIHOCHBIX YepTexkax. Mcropus pazButus
IJITAHUMETPUHU U CTEPEOMETPUH

23

1

KonTponbnas pabota "Akcuomsl crepeomerpun. Cedenus'

24

25

26

27

B3anMHOe pacnosnoxeHue npsMbIX B IPOCTPAHCTBE.
CkpeuuBatouiyecs npsmele. [Ipu3sHaky cKpemyBaromuxcs
npsaMbIX. [TapamiensHble IpsiMbIE B IPOCTPAHCTBE

Teopema o cynieCTBOBaHMH U €IMHCTBEHHOCTH MIPSIMOU
MapaJuIeIbHON JAHHOU IIPSAMOM, MPOXOIAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAIEH Ha JaHHOU npsaAMou. Jlemma o
[IEpPECEUCHUH NMAPAIIIEIBbHBIX MPSIMBIX INIOCKOCTHIO
[TapannenbHOCTb TpeX MpsiMBIX. TeopeMa 0 TpEX napaulieabHbIX
npsMbIX. TeopeMa 0 CKpemMBarOIIMUXCS IPSIMbIX

[TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA

napajieNIbHOro MPOeKTUpoBaHus. M300paxeHnne pa3HbIX GUTyp
B NapayjieIbHOW MPOEKINU

28

29

30

[lenTpanpHas npoeKuus. YToJ ¢ COHAIPaBIEHHBIMU CTOPOHAMH.
VYroa Mexay npsMbIMU

3azauM Ha JOKa3aTeJIbCTBO M UCCIIE0BAHUE, CBSI3aHHBIE C
PaCIIOJIOKEHUEM MIPSIMBIX B IPOCTPAHCTBE

IlonsTus: napajijieJIbHOCTb HpSIMOf/'I " IJIOCKOCTH B
IMPOCTPAHCTBC. HpI/ISHaK napajijiCJIbHOCTH HpHMOﬁ " IJIOCKOCTH.
CBoiicTBa napaJjiyiCJIbHOCTH HpSIMOf/'I " IJIOCKOCTH

31

I'eomeTprueckue 3a7aun Ha BBIYUCIEHUE U I0Ka3aTeIbCTBO,
CBSI3aHHBIE C APAJUICIIBHOCTBIO MPSMBIX M IIIOCKOCTEH B
IIPOCTPAHCTBE

32

[TocTpoenue ceueHust, MPOXOIAIIETO Yepe3 TaHHYIO MPAMYIO Ha
YepTekKe U NMapauieIbHOTO ApYro npsMoid. Pacuér oTHomeHui




HapaJIJIeHLHaH MMpocKIMsd, MPUMCHCHUC IJId MOCTPOCHUA

33 cedeHuii kyba u nmapamienenunena. CBoHCTBa mapajuienenureaa
U TIPU3MBI

34 [TapannensHble maockocTu. [Ipu3Haky mapanienbHOCTH ABYX
IIJIOCKOCTEN
Teopema o mapanieabHOCTH U €IMHCTBEHHOCTHU TUIOCKOCTH,

35 MPOXOJIAIIEeH Yyepe3 TOUKY, He MPUHAIJICKAILYIO JTaHHON
IJIOCKOCTH U CIEACTBUS U3 HEE
CaoiicTBa napamuieiabHbIX IIOCKOCTEN: O MapaJIeIbHOCTH

36 MPSIMBIX MIEPECEUEHUs IPU NIEPECEUEHUH JIBYX MapaljIesIbHbIX
IJIOCKOCTEH TpeThei
CaoiicTBa napamienabHbIX IIIOCKOCTEN: 00 OTpe3Kax

37 MapajuIeNIbHBIX IPSIMbIX, 3AKIIOUEHHBIX MEX]y MTapaJljIeIbHBIMU
IJIOCKOCTSIMU; O [IEPECEUEHUH MPSAMOM ¢ ABYMs MapaljesIbHbIMU
IJIOCKOCTSIMU

38 [ToBTOpenue: Teopema [Tudaropa Ha mI0CKOCTH

39 [ToBTOpPEHME: TPUTOHOMETPHS IPSIMOYTOJIBHOIO TPEYTOJIbHUKA

40 CgoiicTBa Ky0a U MPSIMOYTOJIBHOTO MapasuIeienuIe ia

41 Beruucnienue JUIMH OTPE3KOB B KyOe U MPSIMOYTOJILHOM
napajuleIenuneie

42 [IepnenquKynspHOCTH MPSAMOM U TUIO0CKOCTH. [Ipu3Hak
MEPIEeHIUKYISAPHOCTH MPSIMON U TUNIOCKOCTH

43 [lepneHIuKynApHOCTD NpsIMON U TI0CKOCTH. [Ipr3Hak
MEPIEeHIUKYISAPHOCTH MPSIMON U TNIOCKOCTH
Teopema o CynieCTBOBaHUH U €AUHCTBEHHOCTH MPSIMOH,

44 MIPOXOAIEH Yepe3 TOUKY IPOCTPAHCTBA U MEPIEHAUKYIIPHON
K IIJIOCKOCTHU

45 [1nockocTH U epneHAUKYISIPHBIE UM MIPSIMBIE B

MHOT'OrpaHHUKax




[110CKOCTH M NEPIIEHIUKYIISIPHBIE UM IIPSMBIE B

46 MHOTOTpaHHUKAX

47 Ilepnennukynsap u HaknoHHas. [locTpoenue nepneHauKymspa us3
TOYKH Ha PSIMYIO

48 [Tepnennukynsp u HakinoHHasA. [locTpoeHne nepneHuKyspa u3
TOYKH Ha MPSIMYIO

49 Teopema o Tpéx nepneHAnKysipax (mpsimas 1 oOpaTHas)

50 Teopema o Tpéx nepneHaAuKysIpax (mpsmas u oopaTHas)

o1 VYroa Mexay CKpeluBaoIUMUCA IPSIMbIMU

59 [Touck neprneHauKyIApHBIX NPSAMBIX C IIOMOILBIO
MIEPIEHIUKYIIAPHBIX IUIOCKOCTEN

53 OpToroHaibHOE IPOSKTUPOBAHUE

54 [TocTpoenue ceueHuit kyoa, IpU3Mbl, IPaBUIBHOM MUPAMUIBI C
MTOMOLIBIO0 OPTOTOHAJILHOM MPOEKIINH

55 [TocTpoenue ceueHuit kyoa, IpU3Mbl, IPaBUIBHOM MUPAMUIBI C
ITOMOUIBI0 OPTOTOHAJILHOW MTPOEKIINH

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO MIOCKOCTH.
[InockocTi cMMMETpHIl B MHOTOIpaHHUKAX

57 IIpu3Hak nepneHMKyJIIpHOCTH MPSIMON U TNIOCKOCTH KaK
CJIEICTBUE CUMMETPHH

58 [IpaBunbHBIE MHOTOIpaHHUKU. Pac4€T pacCcTOSHUI OT TOYKHU 110
IIJIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKHU. Pac4€T paccTOSTHUI OT TOYKH 110
MJI0CKOCTH

60 CriocoObl OIYCTUTDh NEPIEHAUKYIISAPBI: CUMMETPUS, CIBUT TOUKU
I10 TapaAJICIbHON MIPSAMOM

61 CaBur no HenapauienbHON IpSIMOM, U3MEHEHHE PACCTOSTHUI

62 Kontponbnas padota "B3anMHOe pacnosioxkeHUE TPSIMBIX U

MIJIOCKOCTEH B IpocTpaHCcTBE"




HOBTOpGHI/IGI yroJj Mexay npaMbIMU Ha IJIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

64 [ToBTOpEHME: YrOn MEXAY CKPEIINBAOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65 I'eomeTpruueckue METOAbI BEIYACICHUS YIJIa MEXY NPSMBIMU B
MHOTOTPaHHUKAX

66 JIByrpannsbiii yroy. CBOMCTBO JIMHEUHBIX YIIJIOB JBYTPAHHOTO
yria

67 [lepnenqukynsapHsele m1ockocTd. CBOMCTBAa B3aUMHO
MEPIEHIUKYISIPHBIX TUIOCKOCTEN
IIpu3Hak nepneHIuKyJIIpHOCTH IIJIOCKOCTEHN; TEOpEMa O MPSIMOU

68 IIEPECEUYECHUS IBYX IIJIOCKOCTEN MEPIEHANKYIISPHBIX TPETHEU
IJIOCKOCTH

69 [IpsimoyronbHBIN Napasuienenunes; Kyo; n3MepeHus, CBOMCTBa
MIPSIMOYTOJIBHOTO MTapajuIelIeuIe1a

70 Teopema 0 1MaroHany NPsAMOYTOJIBHOTO NapAJUIENICIUIIENA U
CIEACTBUE U3 HEE

71 CrepeoMeTpHuuecKre U NPUKIATHBIE 3aJa41, CBA3aHHBIE CO
B3aUMHBIM PACIIOJIOKEHUEM INIPSAMBIX U INIOCKOCTH

79 [ToBTOpEHME: CKpenMBarOIKecs MpsMbIE, TapAJIJIEIbHbIC
IIJIOCKOCTH B CTAaHAAPTHBIX MHOTOTPaHHUKAX
[Tapa napannenbHbIX IUIOCKOCTEH HAa CKPEIUBAIOIIUXCS

73 MPSIMBIX, PACCTOSIHUE MEXKIY CKPEIIMBAOIIUMHUCS IPSIMBIMU B
MIPOCTBIX CUTYaLHIX

74 PaccrosiHME OT TOYKH 10 INIOCKOCTH, PACCTOSIHUE OT IIPSIMOU 10
IIJIOCKOCTH

75 Brruncinenue pacCTOSHAN MEXAY CKPEIUBAIOIUMUCS MPIMBIMU

C TIOMOIIBIO NEPIECHIUKYIISAPHON INIOCKOCTH




TpéXrpaHHbIl yroy, HEpaBeHCTBA I TPEXTPAHHBIX YIJIOB.

76 Teopema [Tudaropa, TeopeMbl KOCHHYCOB M CUHYCOB IS 1
TPEXTPAHHOTIO yria
7 DneMeHThl CPepUIECKOil TEOMETPUH: T€OIe3UNICCKUE INHUH Ha 1
3emiie
78 KonTponbnas pabota "Yrisl u paccrosHus" 1
79 CucremaTtu3zanus 3HaHul "MHOrorpaHHUK M €T0 3J1€MEHTHI" 1
80 [Mupamuna. Bunasl nupamua. [IpaBunsHas nupamuaa 1
81 [Ipusma. IIpsamas u HaknoHHas npusmel. [IpaBuibHas npusma 1
82 [IpsiMoit mapasuienenune, MPSMOYTOJIbHBINA TapaJlIeICITHIIC], 1
Ky0
83 Brinyxiible MHOrorpanHuku. Teopema Ditniepa 1
84 Brimyksibie MHOTOrpanHuku. Teopema Diinepa. [IpaBuiibHbIe U 1
MOJTYTIPaBUIILHBIE MHOTOT PAHHUKH
85 KonTponbnas pabora "MHuororpaHHuku" 1
86 [TonsiTHE BEeKTOpa HA IJIOCKOCTH M B POCTPAHCTBE 1
87 CyMMa BEKTOpOB 1
88 PazHOCTH BEKTOpPOB 1
89 [IpaBuiio napamenenunena 1
90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1
o1 Paznoxenue BekTopa 1o 6a3ucy TpéX BEKTOPOB, HE JISKAIINX B 1
OJTHOM TJTIOCKOCTH
92 CkarsipHOE TIPOU3BEICHUE 1
93 Brraucrienue yria Mexy BEKTOpaMH B POCTPAHCTBE 1
94 IIpocreiimue 3a1aum ¢ BEKTOpaMH 1
95 [Ipocreiimme 3agauu ¢ BEKTOpaMu 1
96 [Ipocreiimme 3amaun ¢ BEKTOpaMH 1
97 [Ipocreiimme 3agauu ¢ BEKTOpaMH 1
98 O06o001IeHne 1 cucTeMaTu3ays 3HaHu| 1




99 O0o0011eHNEe U CHCTEMAaTHU3alMs] 3HAHUI 1
100 O0001IeHrEe ¥ CUCTEMATH3als SHAHUH 1
101 O060011eHrEe U CHCTEMATHU3alMs] 3HAHUI 1
102 O0001IeHrEe ¥ CUCTEMATH3als SHAHUH 1
OBILEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 0
11 KJIACC
Ne Tema ypowa KoauuecTBO 9acoB
n/n Bcero Bcero Bceero
1. [Hunuuapudeckas TOBEPXHOCTh, 00pa3yrolue
HWIMHAPUYECKON TOBEPXHOCTH
2. Humuuap. [psmoit kpyrosoi nuuHAap. Ilnomans noBepxHocTH
HUAJIUHAPA
3. Konundeckas moBepXHOCTh, 00pa3yroIIne KOHUIECKOM
noBepxHocTu. Konyc
4, CeueHue KOHyca IIOCKOCThIO, TApaJIJIEIbHOM MIIOCKOCTH
OCHOBaHHUS
5. VYceuénnslit konyc. M300pakeHre KOHYCOB U YCEUEHHBIX
KOHYCOB
6. [Tnomank 60KOBOW MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH
KOHYCa
7. [Tnomank 60KOBOW MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH
KOHYCa
8. CrepeomeTpuyueckue 3aJ1a4i Ha 10Ka3aTeIbCTBO U BBIUMCIICHUE,
MMOCTPOEHUEM CEUCHUM NWJIMHJIPA, KOHYCA
9. CrepeomeTpryeCKHE 3a/1a4d HA JI0KA3aTeJIbCTBO U BEIYMCIIEHUE,
MMOCTPOEHUEM CEUCHUN NWJIMHIPA, KOHYCA
10. IIpuknagHbie 3a1a4u, CBSI3aHHBIE C [TUIMHIPOM
11. HpnmanHHe 3aJ1a4M, CBsI3aHHBIC C HUJIWMHIAPOM
12.| Cdepa u map
13.| Tlepecedenue cdepsl U mapa ¢ IWIOCKOCThI0. Kacanue mapa u
chepsl IIIOCKOCTHI0. By n n300paxeHue mapa




14.| Tlepeceuenue chepsl 1 mapa ¢ mwiockocTeio. Kacanue mapa u
cdepsl II0CKOCThI0. Bua n n3obpaxeHue mapa

15.| VYpasuenue cepsl. [Inomans chepsl u e€ yactei

16. | Cummerpus chepsl u mapa

17.| CrepeomeTpruecKue 3a/laui Ha JOKa3aTeIbCTBO U BBIUUCIICHHE,
CBsI3aHHBIE CO Cpepoii U MAPOM, TOCTPOCHUEM UX CCUCHHM
IJIOCKOCTBIO

18.| CrepeomeTpHuyecKue 3a7jaun Ha 10Ka3aTeIbCTBO U BBIUMCIICHHE,
CBsI3aHHBIE CO Cpepoii U MIApPOM, HOCTPOCHUEM UX CEUCHHH
MJIOCKOCTBIO

19.| [lpuxiiagHble 3a/1a4u, CBsI3aHHbIE CO chepolt U apoM

20.| IloBTOpeHHE: OKPYKHOCTH HA IIJIOCKOCTH, BBIUMCIICHUS B
OKPY’KHOCTH, CTaH/IapTHbIE OJJOOUS

21.| PasnuyHble KOMOMHAILIMYU TEJ BpallleHUs! 1 MHOTOIPaHHUKOB

22.| 3agaum no Teme "Tena M MOBEPXHOCTH BpaleHus"

23.| 3agaum no Teme "Tena M MOBEPXHOCTH BpaleHus"

24.| KonTponpHas pabota "Tena n mOBEpXHOCTH BpalieHus "

25.| OO0béM Tena. O6beM NPSMOYTOJIBHOTO Napajiesienunesia 1

26.| OO0béM Tena. O6beM IPSIMOYTOJIBHOTO apajuleenune1a 1

27.| 3anmaum 00 yaBOECHHU KyOa, 0 KBajparype Ky0a; O TpUCEKIIUH 1
yria

28.| CrepeoMeTpUUECKUE 33/1a4H, CBI3aHHbIE C 00BEMOM 1
IPsIMOYTOJIBHOTO Napajuiesenumnesa

29.| IlpuxmnagHble 3a/1a4M, CBSI3aHHBIE C BEIYUCIEHHEM 00BbEMa 1
IPSIMOYTOJIBHOTO Tapajuiesenunesia

30.| OObBEM npsIMOI TPU3MBI 1

31.| CrepeoMeTpUUECKUE 3aJa4H, CBA3aHHbBIE C BBIYMCICHUEM 1
00BEMOB NPSAMOI IPU3MBI

32.| IlpuxnajgHble 3a/1a4M, CBI3aHHBIE C 00BEMOM NMPSMON TPU3MBI 1

33.| Breruucnenne 06bEMOB TEJ C TOMOIIBIO OMPEACITEHHOTO 1
uHTerpana. O0bEM HaKJIOHHOW IPU3MBI

34.| Beruucnenne 00bEMOB TEJ C TOMOIIBIO OMPEACTEHHOTO 1
uHTerpana. O6bEM nupamMu sl

35.| @opmyna o6béma nupamuabl. OTHOIIEHHE 00BEMOB MUPAMUJ C 1
OOIIUM YTIIOM

36.| Dopmyna o6béma nupamuabl. OTHOIIEHHE 00BEMOB MUPAMHUL C 1

OOIINM YTIIOM




37.| CrepeoMeTpHuecKHe 3a]a4H, CBI3aHHBIE C 00bEMaMU 1
HAKJIOHHOM NMPU3MBI

38.| CrepeoMeTpHuecKue 3a1a4l, CBA3aHHbIE C 00bEMaMU 1
UPAMU/IBI

39. | IIpuxnanmabie 3amaun mo Teme "OOBEMBI TeN", CBI3aHHEIC C 1
00BEMOM HAKJIOHHOW TPU3MBI

40.| Ilpuknagasie 3amauu 1Mo Teme "OO0BEMBI TEn", CBI3aHHBIC C 1
00BbEMOM MTUPaAMU/IBI

41.| Ilpumenenne 06bEMOB. Briunciienne paccTOsIHUS 10 TNIOCKOCTH 1

42.| KontponpHas padora "O6bEM MHOTOrpaHnHUKA" 1

43.| O0bém mumHapa. Teopema 00 00bEME MPSAMOTO MUITUHIPA 1

44.| BepruncieHue 00bEMOB TEJl C TOMOIIBIO ONPEACIEHHOTO 1
unTerpana. O6bEM KoHyca

45. | Tlnomaau GOKOBOMW W MOJTHON MOBEPXHOCTH KOHYCA 1

46.| CrepeoMeTpHUECKHE 3a/1a4H, CBA3aHHbBIE C BHIYMCICHUEM 1
00BEMOB IMITUHIPA, KOHYCA

47.| Ilpuknanssle 3a1a4u 1o Teme "OOBbEMBI U MIOIAAN 1
MOBEpXHOCTEN Ten"

48.| OOBEM mIapa U MapoBOro cekropa. Teopema 06 oObEME 1I1apa.
[Tnomane chepsl. CTepeomeTpuyecKue 3aauu, CBI3aHHbIE C 1
BBIYHCIICHHEM 00BEMOB II1apa, MIapOBOTO CErMEHTA U IIapOBOTO
CEeKTOopa

49.| Ilpuknagasie 3aaauu 1o Teme "OO0BEMBI Ten", CBI3aHHBIE C
00BEMOM m1apa u miomaso chepbl. COOTHOMICHUS MEXKIY 1
TJIOMIA MU TTOBEPXHOCTEN U 00bEMaMu MOJJOOHBIX TeJl

50. | IlomoOHnele Tena B mpocTpaHcTBe. M3MeHeHne 00bEMa pu
nogpoOun. CTepeoMeTpuuecKue 3a1a4u, CBI3aHHbBIC C 1
BBIUKCIICHHEM 00BEMOB Tell U TUIOMIAJIEH MOBEPXHOCTEH

51.| KontpoasHas pabota "Ilnomaan moBepXHOCTH H 00BEMBI 1
KpYIJIbIX T€d"

52.| CeyeHuss MHOTOTPAHHUKOB: CTAaHJAPTHBIC MHOTOTPAHHUKH 1

53. CedeHuss MHOTOTPAaHHUKOB: METOJI CIIEA0B 1

54.| CeyeHust MHOTOTPAHHUKOB: CTaHJAPTHBIE MIJIOCKOCTH, 1
nepecedeHusl MPSMBIX U MIIOCKOCTEN

55.| [IlapannenbHble IpsiMbIE M MJIOCKOCTHU: MApaJICIbHbIE CEYEHUS 1

56. | [IlapannenbHble IPsIMbIEC U TUNIOCKOCTH: PACYET OTHOIICHUH 1




57.| IlapamienpHble NPSIMBIE U TUIOCKOCTH: YIJIbl MEXIY 1
CKPEIIMBAOIIUMUCS IPSIMBIMU

58.| IlepneHauKyIysgpHBIE IPSIMbIE U INIOCKOCTU: CTaHAAPTHBIE IIAPbI
NEPIEHIUKYIJIAPHBIX TUIOCKOCTEH U IPSMBIX, CHMMETPUHN 1
MHOTOTPaHHUKOB

59.| IlepnennukyisipHbI€ MPSMbIE U IUIOCKOCTH: TEOPEMA O TPEX 1
HEPIEHIUKYJIIsIpax

60. | IlepneHauKyJIApHBIE IPSIMbIE U TUIOCKOCTH: BHIYMCICHUS 1JIUH 1
B MHOIOTpaHHMKaX

61.| IloBTOpeHWME: IIOMAAN MHOTOYTOJLHUKOB, (DOPMYJIBI JISI 1
TJI0IAEH, COOOpaKEHUS IO 100U

62. | IloBTOpeHWME: IIOMAAN MHOTOYTOJLHUKOB, (DOPMYJIBI JISI 1
TJI0MAEH, COOOpaKEHUS 1O 100U

63.| IloBTOpeHME: IIOMAAN MHOTOYTOJLHUKOB, (DOPMYJIBI JISI 1
TJI0IAEH, COOOpaKEHUS IO 100U

64. | Ilmomaau ceyeHnii MHOTOrPaHHUKOB: IUTONIAAN TOBEPXHOCTEH, 1
pas3pe3aHus Ha 4acTH, COOOpakeHus! OA00Hs

65. | Ilmomaau ceyeHnii MHOTOTPaHHUKOB: TTONIAAN TOBEPXHOCTEH, 1
pa3pe3aHusi Ha 4acTH, COOOpakeHUs MOA00Us

66. | KontpompHas pabota "[loBTOpeHNHE: MHOTOIPAaHHUKH, CEUSHHSI 1
MHOTOTPaHHHUKOB"

67.| IloBTopenue TeMsl "KoopauHaThl BEKTOpA Ha INIOCKOCTH U B 1
npocTpaHcTae”

68. | IloBTopenue TeMsl "CkallipHOE IPOU3BENEHUE BEKTOPOB" 1

69.| IloBTOpenue TeMbl "Beruncienue yria Mexay BEKTOpaMu B 1
npocTpaHcTse”

70. | IloBTOpenue TeMsbl "YpaBHEHHE NPSMOM, IPOXOIALIEH Yepes 1
JIB€ TOUKH"

71.| YpaBHEHHE IUNIOCKOCTH, HOPMaJlb, YPABHEHHE INIOCKOCTH B 1
OTpe3Kax

72.| YpaBHEHHE IUNIOCKOCTH, HOPMaJlb, YPABHEHHE INIOCKOCTH B 1
OTpe3Kax

73.| BekTOpHOE NPOM3BEIEHHE 1

74.| JluHeiliHbIE HEPABEHCTBA, JMHEHHOE MPOIPAMMHUPOBAHKE 1

75.| JInHeWHbIE HEPABEHCTBA, TUHEHHOE IPOIPAMMHUPOBAHUE 1

76.| AHaIMTHYECKHE METOJIBI pacyéTa yria MeXay IpsIMbIMHU B 1

MHOTI'OI'paHHUKAaX




77.| AmnanuTHyecKue METOABI pacuéTa yria MeX.y IJIOCKOCTSMHU B 1
MHOTOTpaHHHKaX
78.| dopmyiia pacCTOSIHUSA OT TOYKHU JO INIOCKOCTH B KOOPAMHATAX 1
79.| HaxoxaeHue pacCTOSIHUM OT TOYKH JI0 TJIOCKOCTH B Ky0Oe 1
80.| HaxoxzaeHue paccTOsSHUI OT TOYKHU A0 TUNIOCKOCTH B 1
IIPaBWJIbHON NUpaMuze
81.| KouTpospHas paborta "AHanuTH4YeCKas reoMeTpus” 1
82.| JlBmxenus npoctpanctsa. OroOpaxkeHus. JBrKeHMs 1 1
paBeHCTBO (uryp. OO1Irie CBONCTBA ABHKEHUN
83.| Bwuapl ABMKEHMII: TapauIeIbHbIA IEPEHOC, HEHTPAIbHAS 1
CUMMETpUS, 3epKajbHasi CHMMETPHS, IOBOPOT BOKPYT MPSIMOH
84.| IlpeoGpazoBanus nogodus. [Ipsimas u chepa Ditnepa 1
85.| I'eomerpuueckue 3ajaun Ha IPUMEHEHUE JBIKCHUS 1
86.| I'eomerpuueckue 3ajaun Ha IPUMEHEHUE JBIKCHUS 1
87.| O6obmaromiee moBTopeHue 11 MOHATHII 1 METOJIOB Kypca
reomerpuu 10—11 kinaccoB, cuctremaTu3aiys 3HaHUI: 1
"[TapanienbHOCTh NPSMBIX U INIOCKOCTEN B MPOCTpaHCTBE"
88.| Oo0oOmaromiee nopropeHue 11 moHATHI U METOOB Kypca
reoMmerpun 10—11 knaccos, cuctemarusanus 3HaHuil: "BekTopsl 1
B IIpOCTpaHcTBe"
89.| Oo6obmaromee moBTopeHue 11 MoHATHI 1 METOOB Kypca
reoMmerpun 10—11 kaccos, cuctemarnusanus 3HaHuil: "BekTopsl 1
B IIpocTpaHcTBe"
90.
O6o06matomiee moBTopeHue 11 MOHITHIT 1 METOJIOB Kypca
reomerpun 10—11 kmaccoB, cucremaruzanus 3HaHui: "OO0beM 1
MHOTOrpaHHHUKa"
91.| OOoOmaromree mopropenue 11 moHATHI U METOIOB Kypca
reometpun 10—11 kmaccos, cucremaru3anus 3HaHUH: "O0beM 1
MHOTOTpaHHHKA"
92.| WroroBas KOHTPOJIbHAs paboTa 1
93.| WroroBas KOHTPOJIbHAs paboTa 1
94.| IloBTopenue, 0600IICHNE U CUCTEMAaTH3aIMsl 3HAHUT 1
95.| IloBTopenue, 0600IICHNE U CUCTEMATH3AINS 3HAHUHT 1
96. | IloBTOpenue, 0600IIEHNE M CUCTEMAaTH3aIMs 3HAHUT 1




97.

Hcropust pa3BUTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B
pPa3BUTUU COBPEMEHHBIX MHIKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

98.

Hcropust pa3BUTHS CTEPEOMETPUH KaK HAyKH U €€ POJib B
Pa3BUTHU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

99.

Hcropust pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B
pPa3BUTUU COBPEMEHHBIX MHIKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

100

Hctopus pa3BUTHS CTEpEOMETPUN KaK HAYKU U €€ pOJib B
Pa3BUTHHM COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

101

Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ POJIb B
pPa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

102

Hctopus pa3BUTHS CTEpPEOMETPUH KaK HAYKU U €€ pOJIib B
Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

103

Hcropus pa3BUTHSA CTEPEOMETPUN KaK HAYKU U €€ pOJib B
pPa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

102




YYEBHO-METOJANYECKOE OBECINEUEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 YUEHUKA

I'eometpust 10 — 11 xaccel (6a30Bb1it 1 poduiabHbI ypoBHH) JI.C. ATanacsH, B.O.

byty3oB

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. Poccutiickuii 001eo0pa3oBarenpHblii mopran http://www.school.edu.ru

2. ®enepanbubli  nopran  «MHPOPMALMOHHO-KOMMYHUKALIMOHHBIE TEXHOJOTUU B
obpaszoBanum» http://www.ict.edu.ru

3. ®denepanbHbIN roprai «HenpepsiBHas IIOArOTOBKA IIpenoaaBaTee»

http://www.neo.edu.ru

Bcepoccuiickuit maTepHeT-mieacoset http://pedsovet.org

CailiT «2eKkTpoHHBIC 00pa3oBaTeNbHbIe pecypcehi» http://eorhelp.ru/

denepanbHblil HeHTP TUPPOBBIX 00pa30BaTENBHBIX pecypcoB WWw.fcior.edu.ru

Envnas  xomekmust 1mudpoBBIX  00pa3oBaTelIbHBIX  pecypcoB  Www.school-

collection.edu.ru

8. Tloptan «OTKpHITHIH KiTaccy http://www.openclass.ru/

No vk
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KOHTPOJILHO - U3MEPUTEJbHBIE MATEPUAJIBI U KPUTEPUY OLIEHUBAHUSA
KonTpoabnas padora "Axcuomsl crepeomerpun. Ceuenus'"

BapmuanT 1

1. Hlanw touxkn A, B u C tague, uro AB =12 em, BC =19 cm, AC = 7 cm.
Croasko mIockocTed MOHO npoBecTH Yepes Touskn A, B u C? OreeTt 000-
CHYHTE.

2. IlnockoeTs O TpoXoauT Yepes BepmIuusl A 1 D napannenorpamma A BCD
u Toury O nmepeceuenns ero guarosaneii. [loxasure, uro npamasa BC ne-
JKHT B IJIOCKOCTH (L.

3. Touxn M u N npEHALIEXKAT COOTBETCTREHHO
rpagam SAB u SAC nmpamugmr SABC 5
(puc. 1). IlocTpoiiTe TOUKY NOepecedeHHHA
npamoit MN ¢ nnockocereio ABC.

4. IlocTpoiiTe ceverne nupaMuasl SABC nno- B C
CKOCTLI0, Mpoxonamnei depes toukn D, E u
F, npuHAOIeXKANIHE COOTBETCTEEHHO pébpam A
AR, BC u SC, npuuém npameie DE u AC ge |Puc. 1

napaJie/lLHEL.
5. Toura M npunannexur pebpy CC, xyba ABCDA B/ C, D,. Ilocrpoiire

NpAMYI0 NepecedeHnd mirockocreit A, DM u D B A.

Bapuanr 2

1. Hause: touxkn M, N u K tague, uto MN =23 cm, MK =14 cma, NK =13 cwm.
CroJasKO IIOCKOCTEH MOMKHO mposecTH deped ToukH M, N u K? Orser

ofocHyATe.
2. Tourkn D m E — COOTBETCTEEHHO CEepeIHHEI
cropoa AB u BC tpeyroasauka ABC. [lxo- <

CHOCTE (0 OpoXoauT depes Touxku B, D n E.
HoxaxkuTe, uro npamaa AC JeXHT B ILIOCKO-
CTH CL. B C

3. Tourn M u N npuHALIEXKAT COOTBETCTBEHHO
rpagam SAB m SBC nupamuanl SABC
(puc. 2). IlocrpoiiTe TOUKYy nepecedeHHHA
npamoi MN ¢ mnockocteio ABC.

A
Puc. 2

4. Ilocrpoiite ceuenne npuamel ABCA, B C, nnockocTsi0, NPOXogameH de-
pea toukun M, K u N, npunannesxanine coorseTcTeeano pédbpam AB, BC
u CC , npuuém npamele MK u AC He napajieinbHH.

5. Toura K npumaanemur pebpy AD wyba ABCDA B/ C D,. Ilocrpoiite
NpAMYI0 Nepeceuenns maockocreidt B D K n A C B.



KontpoabHas pa6ora ""B3aumMHoe pacnosioxkeHue NpsiMbIX U MJI0CKOCTEH B MpocTpaHcTBe'

Bapmuanr 1

1. Toukn M, N, P u § — cepeguHnl oTpea-
ko BC, BD, AD u AC coOTBeTCTBEHHO,
AB=14 cm, CD =18 cM (puc. 5). Oupegenu-
Te BHJA 4eThIpéxyroacHEKEa MNPQ n BuI- P
UHCINATE €70 IEPHMETD.

2. IlnockoeTs o mepecexaeT cTopoHsl AB u BC
Tpeyroaeaaka ABC B Toukax M u K coor-
BETCTEEHHO W IapainentHa cropoHe AC,
MEK=4cm, MB: MA =2: 3. Haiigure cTo- Puc. 5 B
pory AC TpeyronpHEUKA.

3. Tpeyroasaurx ABC apnserca naobpaskeHn-
eM HpaBHHBHDF? TpeyroneEuka A B/ C A B
(puc. 6). IlocTpofiTe M3oBpaskeEHe BEICOTHL N -
rpeyroaeanxa A, B C|, onymennoii Ha cTO-
pory AC,. C

4. IInocroetn o u p mapanrensust. Ua Tourkn  |pa. e
M, He npmHAmIEeEAIIel 3THM LI0CKOCTAM
U HE HAXOAAINEHCA MeHIy HHMH, IPOBeeHE! a8a ayua. OnuH ua HUX mne-
peceraer IIoCKoCTH (L 1 3 B Toukax A u B, a Apyroii — B Touxax A, u
B, coorserctsenno. Haiigure orpesor B, B,, ecan om ma 2 cm Goabime
orpeska A A,, MB =T cm, A B =4 cum.

5. Touxn A, B u C, He Jnexaiiue Ha 0JHOH NPAMOH, ABIAKTCA Mapajjielb-
HBIME IPOSKITUAMH TPEX NOCIEIOBATEILHEIX BePIINE TPABHILHOTO 18-
cruyroneHuKA. [locTpoiire naobpaxeHne aTOr0 MIECTHYTOJABHIEA.

6. Ha peopax AD u AB rerpasapa DABC oTMETHIH COOTBETCTBEHHO TOY-
En Fu K tag, uto AF : FD=2:5u BK : KA =1: 6. [loctpoiiTe ceuenne
TeTpasgpa IIOCKOCTEI, Npoxojamen vepes Touky K napannensHo npsa-

mbeiMm BD u CF. B KakoMm OTHOLIEHHH CEKYINasA ILJIOCKOCTh JEJHT pe-
bpo CB?

Bapuant 2

1. Touxkn F, M, N u C — cepegHHEl OTPe3KOB
BS, DB, AD u AS coOTBeTCTBEHHO,
SD=30cm, AB=36 cm (puc. 7). Oupegenn-
Te BHJ 4deThipéxyronsHEuka FMNC u BhI-
THCIUTE 870 IEPHMETP.

2. [Inockocts P nepecexaet cropoasr AB u AC
TpeyroneHuEa ABC B Toukax N u D coor-
BETCTBEHHO W IapaiienbHa cropoHe BC,
AD=6cm, DN : CB=3: 4. Haiigure cTopo-
HY AC TpeyroabHHKA.

3. Tpeyronsaur MNK asnsercs maobpame-
HHeM NpPaBHIRHOTO TpeyroasHuka M N K| Y N
(puc. 8). IlocTpofiTe naobpamenue GHUCCEK-

Tpucel Tpeyronsauxka M| N K|, nposenén- v
Hoif 13 BepmuEEr M. K

4. Inockocrn o u B mapannensael. Yepes T09-  |puc g
Ky M, HaXogamyocd MeMAY ITHMH ILIO-
CKOCTAMH, IPOBEeHEl Be npAMee. OIHA H3 HHX HepeceKaeT II0CKOCTH
oon P BTourax A wu B), a gpyras — B Toukax A, u B, cooreercTEeHHO.
Haiinure orpesox AA,, ecinm om Ha 1 cm mememe oTpeska B B,,
MA, =4 cm, A,B, =10 cm.

5. Tourku A, B u O, He nesxammie Ha OGHONH NPAMOH, ABIAITCA COOTBET-
CTBEHHO NapAIelbHEIMH NPOSKIHAMHE JBYX BEepPIIHH KBAJADATA H €ro
menTpa. [loerpoiiTe naodpa:enne sToro KEagparTa.

6. Ha pédpax DC u BC terpasapa DABC oTMeTHIIN COOTBETCTBEHHO TOUKH
NuK rag,uto DN : NC=2:3u BK : KC=4: 1. IlocrpoiiTe ceuenne Te-
Tpasgapa MJIOCKOCTHIO, MPOXoAANiel depes Touky N IApallelbHO OpdA-
meiM DB 1 AK. B kaxoM OTHOIIEHHH CEKYIAHA MIOCKOCTE JeTHT pedpo
AD?

Puc. 7




KoutpoabHas pa6ora "Yribl u paccrosiHus'

Bapmuanr 1

1. U3 tourn D, KoTopas JeHT BHe NJIOCKOCTH (f, IPOBEAEHEl K 9TOH ILI0-

crocTH HakadoHHEBIe DK u DB, ofpaayonine ¢ gHeit yrasl 45° u 60° cooTeeT-
creeHHO. Hafimute npoexnui HakmoHHORD DK HA IIOCKOCTE O, €CIH

DB =103 ewm.

2. ¥roa memxay maockoctaMu TpeyronsERE0E ABC n ABD pasen 45°. Tpe-

yroneauK A BC — paBHOCTOPOHHHH CO CTOPOHOIM 43 cn, TPEeYToIbHHE
ABD — pasuobeapennntit, AD = BD = /14 cm. Haiigure orpesor CD.

3. Korner oTpeska, AAHHA KOTOPOTO paBHA 5D cM, ODpHHALIEXKAT ABYM

NePHeHAHKYIAPHEIM ILIOCKOCTAM. PACCTOAHNA 0T KOHIIOB 3TOTO OTPE3Ka
o0 THHHH NepeceueHnd INIOCKoCTel paBHELl 5 cMm | 8 em. Hafigute paceTo-
AHUEe MeXJV OCHOBAHHAMH NePHNeHIHKYIAPOB, ONYI[eHHLIX U3 KOHIIOB
OTPEe3Ka Ha JHHHIO HepeceveHHd ILII0CKOCTeH.,

4. Yepesz runoTeHy3y OpPAMOYTOJIBHOTO paBHOOEADEHHOTO TPEYTOJIBHHEA

OpOBeeHa IUIOCKOCTE, KOTOpas ofpasyeT ¢ MIOCKOCTBI TPEYTOJNILHHEA
yron 45°. Haligure yrasl, KoTopsle 0DpasyiOT KATeThl TPEYTOJALHHEKA C
BTOH IIOCKOCTLIO.

5. 'pars CC BB npuamel ABCA | B,C| asnfAeTcA NPAMOYTOJBHUKOM. ¥ TOI

mesxay npamoit CB, n nnockoctsio AA B, B pasen o. Hafinure yron mex-

ny nnockoctaMu CC, Bu AA B, ectu CB=5cm, BB, =12 cm.

6. Ha peédbpax C,B, m C D, npamoyroisHOTO mNapajilelenunena

1.

ABCDA BC D, ormerunu cooreercreeHHo Tourum M um N ram, uro
CM:MB =2:1,C N:ND,=1:4. [Ilnomans rpeyroneanra AMN pas-

Ha maomann rpaan ABCD. Haigure yron mesxay mnockocetamu AMN

u ABC.

Bapuanr 2

Wz rourn K, KOTOpAA NEKHUT BHE ILIOCKOCTH (f, TPOBEJEHEl K 3TOH ILIO-
crxocT HakaoHHEle KA uw KB, obpasywomue ¢ gHeil yrast 45° m 30° coor-

percTBeHHO. Hafmngure npoexnmio HakmoaHoi KB HA ILIOCKOCTE Of, €CJIH

KA = le'g CM.

¥Yron memagy miockKoceTaMH TpeyroabHEEOEB ABC m AKC pasen 30°,
AC=24cm, BC=BA= Sv'g e, KC = KA =15 enm. Haifinure orpesor BK.
Koanw orpeska, IIHHA KOTOpOTo pagHa 16 oM, OpHHALIEXKAT IBYM NEp-
MeHIHKEYAAPHLIM II0CKOCTAM. PACCTOAHEA OT KOHIIOB 3TOT0 OTPE3KAa 10

JIHHHH DepPecedeHnd INIOCKOCTeH PABHEL & cM H 842 em. Hafignre yruet,
KOTOpEIE 00pAZYeT OTPEe30K C JaHHEIMHE IIJIOCKOCTAMH.

Yepes cTOPOHY OIPABUIBHOTO TPEYIOABHHKA NPOEELeHA IIOCKOCTE, KOTO-
paa oDpasveT ¢ ILIOCKOCTRID TpeyroasHHKAa yroa 30°, Hafinnre cuayces
VIJIOE, KOTOpPEIe 0DpasyiT ABe OPYrHe CTOPOHBl TPEYrOJNBHHKA ¢ 3TOMH
ILIOCKOCTHI.

Ipane AA BB, npuamer ABCA B C| ABIAeTcA NPAMOYTOIBHHKOM. ¥ O
mexay npamoit AB, u mnockoersio B, BC, C pasen o. Hafinure yrom mes-
oy nnockoceramu CC, B uw AA B, eciu AB =6 cm, BB, = 8 cw.

Ha péépax CDu DD, npamoyronsHoro napannenenuneaa ABCDA B C\ D,
OTMEeTHIH cooTBeTcTBeHHO Touxd M u K taw, uro CM : MD =3 : 1,
DK : KD, =1:2. Ilnomans rpeyroneEuxka B, MK pasna nnomanu rpa-
En ABB A ,. Haiigure yron mexay naocrkocramu B MK u ABB A .



KoutpoJabHas pa6ora "MHuororpanHukun"

BapuanT 1

1. Boxosoe pefpo npaMol 4eTHIPEXYTOJALHOH IpHaMe!l paBHO 6 cM, e€ ocHO-

BaHHE — NPAMOYIOJALHHE, OJHA H3 CTOPOH KOoTOporo pasHa 12 cm, a gua-
roans — 13 cu. Halfigure muomaigs DOMHOH DIOBEDXHOCTH OPHAMEI.

2. CropoHa OCHOBAHHA NPABMILHONH TPEYroJbHOH MHpaMHALI paBHa 6 oM,

A BRICOTA MHpAMHAE — 13 cm. Hafigure:
1) GoxoBoe pedbpo MTHPAMHILI
2) nnomaas GOKOBOH NOBEPXHOCTH MHPAMHALL.

3. HaiiguTe mnomans 60K0BOH NIOBEPXHOCTH NPABHIBHON TPEVTOALHOH Vee-

YEHHON THPAMHILI, CTOPOHLI OCHOBAHHN KoTOpoii paBHel 10 eMm 1 18 oM,
a 6oxosoe pebpo — 5 oM.

4. OcHOBaHHEM TpPEYroALHOH NHPAMHALI ABIAeTCH paBHoOeIpeHHEIH Tpe-

VIOJBHHE C OCHOBAHHMEM @ M YIVIOM (¢ IpH BepumuHe. [IByrpaHHbIe YVITIEI
IHpaMHALI IpH PEdpax ocHoBaHuA paBHE §. Haiigure:

1) nnomaas GOKOBOH NOBEPXHOCTH NHPAMMILL;

2) BeICOTY NHpAMHIEL.

5. B maxnoHHOI TpeyroasHoi npuame, Hoxoroe pedpo KoTopoil pagHo 6 oM,

OPOBEIEHO CedYeHHe, NepneHInKyIapHoe GoroBoMy pebpy. 9To ceueHHe
ABJIAETCH PABHODEAPEHHEIM TPEYIOJILHHKOM, DOKOBAS CTOPOHA KOTOPOTO

paBHAa 2«.-@ cM, a yros npH eepmubae — 120°, Hafigure nnomans 60K0BOH
MOBEPXHOCTH IPH3MBI A.

Ha pédpax AD, CD u BC Tterpasapa DABC oTMeTHIH COOTBETCTBEHHO
roug M, Nu K rag, urtoAM : MD=2:1,CN:ND=4:3,CK: KEBE=2:5.

B xaxom orHOmennu mwirockoets MNK genut pebpo AB?

BapuanTt 2

Bokosoe pefpo npamoil TpeyroilbHOH npuaMel pasHo 12 cm, e€ ocHOBa-
HHE — OpPAMOYTOJBHEIH TPEYTOABHHE, KATETHl KOTODOTO DABHEL 3 CM
u 4 cv. Haligure ninomans DoIHOH DOBEPXHOCTH IPH3MEL.

CropoHa OCHOBAHHA OPABHILHON YeTHIPEXVIONBHONH NHpAMHIEI DABHA

2 oM, a BRICOTA THPAMMIEI — \Jﬁ cm. Hatfigmre:

1) boxosoe pebpo THpPaAMH/IRL;

2) nnomanes 60KOBOH MOBEPXHOCTH MTHPAMMIEL.

Haiigpre naomage G0KOBOH HOBEDXHOCTH NPABHILHOH YeTBIPEXVIOIb-
HOM yCeu8HHOH OHPAMHALI, CTOPOHBL OCHOBAHHH KOTOpPOIH paBHBL 18 cm
u 34 cm, a Goxosoe pedpo — 17 cM.

OcHoBaHEHEeM TPEyroABHONH NHPAMHALI ABIAETCH PABHODEIpPEHHEIR Tpe-
VIOJIBHHUE ¢ D0KOBOH CTOPOHOH d M YITIOM () IpH ocHOBAHUH. [[ByrpanHbie
YIJIBI OHPAMHEALL OpH pébpax ocHoBanuA paeHE . Halignre:

1) nnomans 60KOBOIH NOBEPXHOCTH MHPAMUBIEL:

2) BEICOTY IHPAMEIEL.

B marxmoHHON TpeyroJasHOH npHaMe, bokosoe pedpo KoTopoi pasHO 8 oM,
NpPOBEEIeHD CceueHHe, NepIeHIHEYIApHoe BoxoBoMy pelpy. JTo cedeHHe
ABJIAETCH PABHODEADEHHEIM TPEYVIOMILHHEKEOM, DOKOBAA CTOPOHA KOTODPOTD



pasHa 4 cM, a yroa nopd sepmmHe — 90°. Hajfigure mnomans 6oxosoit
MOBEPXHOCTH MPHU3MBI.

6. Ha pebpax BD, CD u AB rerpasgpa DABC oTMeTHIH COOTEETCTEEHHO
Toukn M, NuErag, vroBM : MD =3:1,CN: ND=1:6, AE:EB=1:9.
B xaxom oTHOIIeHEHH miockocTe MNE genwT pedpo AC?

HTorosasi KOHTpoJIbHAA padoTa
Bapmuanr 1

| vacTb 3anuwume sepuviii omeem — 1 6ann

1. CKOJIBKO IJIOCKOCTEH MOXKHO MpoBecTH Yepe3 Touku A, B, C ( puc. 1)? o

2. Ha puc.2 KO_L o, OB_ a. CpaBuure miunsl otpe3koB KA u KB.

3. Touka M paBHOyaneHa OT BEpIIMH paBHOCTOpOHHEro TpeyronbHuka ABC ( puc. 3)), MO (ABC).
Haiinure nnnny npoekiuu HakiioHHOM MB Ha muiockocte ABC, ecnu ctopoHa TpeyroibHuka 8 V3 em.

C
B

4. Otpe3ok AB He nepecekaeT miocR@Epp B, A1B1— npoekius orpeska AB Ha miiockocts f, AA1 =2 cM,
BB:1 = 10 cm. HaiinuTe paccrosinue oT cepenunbsl otpe3ka AB no mockoctu f.

5. B ocHOBe npsiMOii TPU3MBI JIEKUT poMO co cTOpoHOM 5 cM. Beicota mpusmsl paBHa 40 cM. Haitnure
OOKOBYIO TOBEPXHOCTb IPU3MBI.

Il yacth

Pewenue 3adanus 6-7 modicem umems Kpamyio 3anuce 6e3 obocrnosanus. Ilpasunvhoe peuienue 3a0anust OYeHUBAeMcst 08y Ml
oannamu

6. 13 TouKH, yIalleHHON OT TUIOCKOCTH Ha 4 CM, IPOBE/ICHBI JBE HAKJIOHHBIE K ATOH MJIOCKOCTH JUTMHOHN 5 cM

n4 \/g CM. Yrom MCKAY NPOCKIUAMHU 3THX HAKIIOHHBIX 600 Haiigute PaCCTOAHNUEC MEKAY OCHOBAHUAMUA
HaKJIOHHBIX.

7. OcHOBaHHE MPSAMOU MTPU3MBI — TPEYTOIBHUK CO CTOPOHAMHU 5 ¢M U 3 cM U yriioM B 120° Mex 1y HUMH.
Haubonpias u3 miomaaeii 60KOBBIX TpaHel paBHA 56 cm?. Haitru IUTIOLIAb TTOJTHOW MOBEPXHOCTU HPU3MBIL.

11l yacTh

Pewenue 8 3a0anus 0ondxncro umems obocrnosanue. Heobxooumo 3anucame nocieoosamenbhbie lo2udeckue 0etcmeus u
obvsicnenust. [lpasunvroe pewenue 3a0anus OYeHusaemcs mpemsi 6aiamu

8. B mpaBWiIbHON YETHIPEXYTOJIBHON MUpaMHJie BbICOTa oOpa3yeT ¢ O0KOBOW rpaHbio yroi B. OTpe3ok,
KOTOPBIN COEIMHSAET OCHOBAHUE BBICOTHI C CEPEIUHOM amodeMbl, paBeH D. OnpenenuTe mionans NoaTHOH
IMOBEPXHOCTHU IMUpaMHUBI.



Bapuant 2

| yactp (5 6amoB) 3anuwume eepmuwiii omeem — 1 bann

1.CKOJIbKO TIOCKOCTEH MOKHO TIpoBecTH uepe3 Touku A, B, C? ( puc. 1)

C

A B

2. Ha pucynke KO _L a, OB_La. Cpasuure nuunsl otpeskoB KA u KB ( puc. 2).

~———
3. Touka O—1enTp npaBmwibHOTO Tpeyroibanka ABC, OM — neprienaukyisp k mwiockoctd ABC u OM =
V3 cM, AO = 3 cM. Haiiaure yron Hakiona MA k miockocTu Tpeyroisauka ABC.

4. KoHLbI 0Tpe3Ka yJaJleHbl OT INIOCKOCTH Ha 2 ¢M U 8 cM. [Ipoekius ero Ha miiockocTs paBHa 8 cM. Kakoit
ABJISICTCA JJIMHA CaMOI0 OTpe3Ka?

5. B ocHOBe npsAMOii TTPHU3MBI JISKHUT poMO CO CTOpoHOH 6 cM. BeicoTa mpu3mel paBHa 12 cm. Haiinure
OOKOBYIO IOBEPXHOCTb IPU3MBI.

Il yacTn

Pewenue 3a0anus 6-7 mosicem umems Kpamiyio 3anuce 6e3 obocrnosanus. llpasunvHoe peuienue 3a0anus
oyeHusaemcs 08ymsa oaniiamu

6. 13 ToukH, yaleHHO| OT MIIOCKOCTH Ha 12 ¢M, MPOBE/IeHbI JIBE€ HAKJIOHHbIE K 3TON MIIOCKOCTH JUIMHOO 13
cM 1 20 cM. PaccTosiHne Mexly OCHOBaHMSIMHM HaKJIOHHBIX paBHO 19 cM. Haliaure yron mMexny npoekuusMu
JTUX HAKJIOHHBIX.

7. CTOpOHBI OCHOBaHHUS MPSIMOTO MapajieNienuneaa paBHbl 8 cM u 15 cm u 06pazyrot yroa B 60°. MeHsbIas
13 TUIOIIA/IeH TMaroHaJIbHBIX ceueHuii paBHa 130 cm?. HaifTu tutormaap morHoi MTOBEPXHOCTHU
napajienenunesaa.

111 gacTp

Pewenue 8 3a0anus oonxcro umems obocnosanue. Heobxooumo 3anucams nociedosameinbHble 102U4ecKue
Oeticmsus u oovscHenus. llpasunvrioe peuieHue 3a0aHus oyeHusaemcs mpemsa oauLamu

9. B npaBWIBHOU YETBIPEXYTOJBHON IUPAaMUE ABYTPAHHBIA YOI IpU OCHOBaHuUU 0. Haiinure
IJIOLIA/1b MTOJIHOM MOBEPXHOCTH MUPAMHU/IbI, €CITH PACCTOSIHUE OT OCHOBAHUS €€ BBICOTHI 10 OOKOBOIT
rpaHu paBHo d.



Kpumepuu OUCHUGAHUA KOHmpOﬂbHOﬁ, CaAMOCHOAMEIbHOU U mekymeﬁ RUCbMEHHOU paﬁombt.

Buwicoxuii ypoeenv (Ommemxka «5») cTaBUTCS B TOM cllydae, KOI/1a 3ajjauya pelieHa IpaBUIIbHO: X0/ PEILICHUs
3aJjauu BEPEH, Bce JEMCTBUS U NPeoOpa30BaHUs BBIIIOIHEHbBI BEPHO M PALMOHAIBHO; B 33Jaue, PelaeMoi ¢
BONPOCAMHU WJIM TOSICHEHUSIMH K JCHCTBUSAM, JTaHBl TOYHBIE M IpaBWIbHBIE (OPMYIMPOBKH; B 3ajaue,
pelaeMoil ¢ IOMOIIBIO YPaBHEHHUs, J1aHbl HEOOXOJUMBbIC MOSICHEHUS; 3alMCHU IPAaBUIIbHBI, PACIOIOKEHbI
IIOCJIEI0BATEIILHO, 1aH BEPHBIN U MCYEPIIBIBAIOIINAN OTBET HA BOIIPOCHI 3a1a4M.

Ilosviuennstii yposenv (Ommemka «4») CTaBUTCS B TOM Cy4yae, €CIIM MPU MPABUIBHOM XOJI€ PeIleHuUs
3aJ]auu JIOMyIleHa OHA OIIMOKA WK ABA-TPHU HEITOUETA.

bazoewtit yposenv (Ommemrka «3») CTaBUTCS B TOM cCllydae, €CIU XOJ| pEUICHUs MpaBUJIbHBIM, HO: a)
JIOTyIlleHa OJ{Ha OIMUOKa U He Oosee ABYX HENOUYETOB; 0) JOMYIIEHbl TPU-UYEThIpe HEJ0UETa; B) MPABHIBLHO
BBIITOJIHCHO HE MCHEC ITI0JIOBUHBI 3a;[aH1/1ﬁ.

Hus3skuit ypoeens (Ommemxka «2») CTaBUTCS B TOM Cllydae, KOT1a YMCIIO OLIMOOK MPEBOCXOAUT HOPMY, IIpU
KOTOPOM MOKET ObITh BBICTABJICHA MOJI0KUTEIbHAS OLEHKA.

Ipumeuyanue 1. Ouenka «5» MOXeT OBITh IOCTaBJICHA, HECMOTPSI HA HAJMYWE ONMCKH MM HEJ04YETa, €CIIN
YUYEHUK JJaJl OPUTMHAIIBHOE PEIIECHUE, CBUIETENBCTBYIOIIEE O €r0 XOPOLUIEM MaTEMaTHYECKOM Pa3BUTUHI
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