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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (opMuUpyeMoe NpU  U3YUYEHUU
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINpPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSI TIPU PELICHUM 3a]1ad €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpPOBHE — pa3BUTHE WHAUBUAYAJIbHBIX CIHOCOOHOCTEH, OO0y4aroumxcs mpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBISIOLIEH MpeaMeTHo obnactu «Marematuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMH 3a7ayaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (uUrypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

GopmMupoBaHue  yMeHMs ~ BIaJA€Th ~ OCHOBHBIMU  TOHATUSMU O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHs paclo3HaBaTh HA YepPTEkKax, MOJEISIX U B pEaIbHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUU PACCYKICHUM;

dopMupoBaHue yMEHHUS BJIaJe€Th METOJAAaMHU JI0KA3aTelIbCTB U AJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



000CHOBaHUHM MaTEMATUUYCCKUX YTBEPKICHUN U POJIM aKCMOMATHUKH B TTPOBEICHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHIHOCTH MBIIUJICHUS, HHTEpeca K U3YICHHIO TEOMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4EeOHBIX TPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBisoTcsa:  «[IpsMble W IUIOCKOCTH B MPOCTPAHCTBEY,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COJEPIKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IpOrpaMMbl, pacrlpene’aéHHbIM IO rojaM OO0y4YeHHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYECKUMU MOHSATUSIMH M HABBIKAMU TOCJICIOBATENBHO U MOCTYNATENbHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnoBus ans  auddepeHnmanuu  OOyYeHHs, TOCTPOCHHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnieurmBas IMPEEMCTBEHHOCTb MEXTY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
OpsIMbIE€ B POCTPAHCTBE, MAaPALIEILHOCTh TPEX NPSIMBIX, NapauIeIbHOCTh MPSIMON
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEX1y MPSMBIMU B MpocTpaHCcTBE. [lapannenbHOCTh MIOCKOCTEN: MapasuieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMblE MapaJJICIbHbIE U MEPHEHIUKYJISApPHbIE K IJIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  (GUrypbl Ha  IUIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YIOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHbId U MHOTOTPAHHBIE YTJIBIL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
nmpu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
[IpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronpHas nuUpamMuia,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpeacTtaBieHue O MpPaBWIBHBIX MHOTOTPAaHHUKAX: OKTa’3p,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaas OOKOBOM MMOBEPXHOCTH M MOBEPXHOCTH NPABWIBHOW NHUpaMUIb,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKMX BEKTOPOB, YMHOXXEHHE BEKTOpA Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapamienenunena. Teopema O paslIoKEHUH BEKTOpa II0 TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkenue Ten
BpalieHusl Ha TIockocTu. Pa3Béprka nunuuapa U KoHyca. Cummerpusi chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPHU3MBI, IMIHHpA, TUPaMUIbl U KoHyca. O0BEM mapa W mapoBOTro
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipw3ma, BmucaHHas B
MWINHAP, OMHCAaHHAs OKojo unuiauHApa. Ilepecedenme cdepbl u mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WJIH TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJ CJIeIOB, METOJI BHYTPEHHEr0 MPOEKTUPOBAHUS, METOJ] MepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHaT B mpoctpaHcTBe. KoopaunaTsl BekTopa. PaznosxkeHue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JBWKECHHWH. BuIbl NBWXKEHUN: TMapauieIbHBIA IEepeHocC,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[IpeobpazoBanus noao0us. [Tpsimas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA3OBAHMUS

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SBJICHUH,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCHUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHUPOBAHHOCTh yYMEHUS TMPUMEHSATh MaTeMaTUYeCKHe 3HAHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOP
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHECHHE MaTEMaTHUYECKUX 3HAHUW IS pelieHusl 3agad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUsA HAyKd W  OOIICCTBEHHOW  MPAKTUKH, TOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIICCTBJISITH TPOEKTHYK) M HCCIIECIOBATEIbCKYIO JEATEIbHOCTD
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHUI, OTHOUIEHUNH MEXIy MOHATUAMU, (GOPMYIHUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATENbHBIE, €IMHUYHBIC, YACTHBIC U 00IINE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKICHHSI M BHIBOIHI,

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK MCCIIEI0BATEIbCKUI HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTH4eCKoro oObeKTa, sIBJIEHUs, Mpolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JJIs1 pEIICHUs 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WUTIOCTPUPOBATH TpadUUuECcKH;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEJIIMHA OOIIEHHUsSA, SCHO, TOYHO, I'PAMOTHO BBIpaXKaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEILIeHUs, COTMOCTAaBIATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CAMOCTOSITEILHO BBIOMpATh (PopMaT BBICTYIUICHUS C Y4ETOM 3aja4
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PeryasiTuBHbIE YyHUBepcaJbHbIEe YYeOHbIE 1eCTBUSA

CamMoopranusanus:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIIAEMbIX JACHCTBUM U MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJb30BaTh MPEUMYIECTBA KOMaHJIHOW W WHIWUBHUIYaJbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMI MPOAYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHUH 337249 U MTPOBEICHUA MaTEeMAaTUYECKUX PACCYKICHUH;

e TMPHUMEHSATH AKCHOMBI CTEPEOMETPHH U CIEJCTBUS W3 HUX MPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (Mpu3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KJIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHMS IS
KJ1IaccuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYECHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
POCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH HM300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS] MHOTOTPAHHHMKOB Pa3IMYHBIMU METOJaMU, BBINOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO ONEpPUPOBATH MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LIEHTD,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMNEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOLUIMMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmarh 3aJauyd Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOLICHHH H
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI MIPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJIEKaTh, MPeOOPa30BbIBATh U HMHTEPIPETUPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAIbHBIE CUTyallMd, MPUMEHSATh U3yUYECHHBIC MOHITUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSTHA W TEOpEM, ammaparta aareOpbl, pemaTth MPaKTUYECKUue 3aadd,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEIUYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS T€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJTHO OINEpPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C LWIMHIPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIEHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
OO0BSACHATH CIIOCOOBI OJYYEeHHUSI TEJT BPAILlCHUS;

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJIHO OIEPUPOBATH MOHATUAMH, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIE) TIUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
NPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (Urypax, NpeICTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
pemaTh TEOMETPUUECKUE 33/1a4M HA BBIYMCIICHUE YTIIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUKM OT TOYKH [0 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHUY;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh HM300paKCHHUs] MHOTOTPAHHMKOB U TEJl BpAIICHUS TpU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAIECHUSA: CEYEHUs LUINHIpA
(mapanienbHO U NEPHEHAUKYISIPHO OCH), CEYEHHUS KOHYCa (MapaijieabHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSITh TeOMETpUYeCKHe (AKThI ISl PEUICHUS CTEPEOMETPHUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pewmarh 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATh MPOTrPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSATUs, TEOPEMBI, CBOWCTBA B NPOLECCE TNOUCKA  PELICHUS
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUYECKUX BEJTUYNH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM 4acTH dbyHIaMeHTa pa3BUTHUA TEXHOJIOTHUH.
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IToBTOpEHNME,
o0ob1ieHne u

8 5 https://resh.edu.ru
cucreMaTrmni3alusa
3HAaHUU

OBIIEE KOJIMYECTBO
YACOB IIO 102

INPOI'PAMME



https://resh.edu.ru/

11 KVIACC

HauMmeHoBaHUE KoanuecTBo 4acoB
Ne DJIeKTpOoHHbIe (LM(poBbIe) 00pa3oBaTeJbHbIE
/i Pa3ie/ioB U TEM Bceer Kourpoububie | IIpakTHyeckue pecypesI
NporpamMmmsl 0 padoThI padoTsI
A https://urok.1sept.ru/articles/314688,
HAJIUTHUYCCKas . . . ey . .
1 15 1 0 https://videouroki.net/razrabotki/analitichieskaia-
reoOMETpHUs . o .
ghieomietriia-v-prostranstvie.html
[ToBTOpenue, 0600IIEHNE
2 U CUCTEMATHU3AIAA 15 1 0 https://resh.edu.ru
3HAHUI
https://resh.edu.ru/subject/lesson/6018/conspect/,

3 OO6BEM MHOTOIPaHHHKA 17 1 0 https://videouroki.net/razrabotki/obiemy-
mnoghoghrannikov.html
https://resh.edu.ru/subject/lesson/6300/additional/,

4 Tena Bpamenus 24 1 0 https://videouroki.net/razrabotki/elektronno-obrazovatelnyy-
resurs-po-matematike-tela-vrashcheniya.html
https://resh.edu.ru/subject/lesson/4910/conspect/,

[Tnomaau moBepxXHOCTH 3 ; ] ) .
5 B — 9 1 0 https://multiurok.ru/index.php/files/tekhnologicheskaia-
pyr karta-uroka-ploshchadi-poverkhn.html
https://resh.edu.ru/subject/lesson/6297/conspect/,

6 JBrkeHust 5 1 0 https://nsportal.ru/shkola/fizika/library/2020/04/26/tsifrovye

-obrazovatelnye-resursy-7-klass
[ToBTOpEHME, 0000IIEHNE

7 U CUCTEMATU3aLNA 17 1 0 https://nsportal.ru, https://resh.edu.ru

3HaHUHI
OBIIEE KOJINYECTBO
1 102 7 0

YACOB 110 TPOTPAMME



https://urok.1sept.ru/articles/314688
https://videouroki.net/razrabotki/analitichieskaia-ghieomietriia-v-prostranstvie.html
https://videouroki.net/razrabotki/analitichieskaia-ghieomietriia-v-prostranstvie.html
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/6018/conspect/
https://videouroki.net/razrabotki/obiemy-mnoghoghrannikov.html
https://videouroki.net/razrabotki/obiemy-mnoghoghrannikov.html
https://resh.edu.ru/subject/lesson/6300/additional/
https://videouroki.net/razrabotki/elektronno-obrazovatelnyy-resurs-po-matematike-tela-vrashcheniya.html
https://videouroki.net/razrabotki/elektronno-obrazovatelnyy-resurs-po-matematike-tela-vrashcheniya.html
https://resh.edu.ru/subject/lesson/4910/conspect/
https://multiurok.ru/index.php/files/tekhnologicheskaia-karta-uroka-ploshchadi-poverkhn.html
https://multiurok.ru/index.php/files/tekhnologicheskaia-karta-uroka-ploshchadi-poverkhn.html
https://resh.edu.ru/subject/lesson/6297/conspect/
https://nsportal.ru/shkola/fizika/library/2020/04/26/tsifrovye-obrazovatelnye-resursy-7-klass
https://nsportal.ru/shkola/fizika/library/2020/04/26/tsifrovye-obrazovatelnye-resursy-7-klass
https://nsportal.ru/
https://resh.edu.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Ne KoimnuecTBo
/i Tema ypoxka YACOB [ara usyyenus
Bcero

1 OcHoBHBIE TIpaBUIIa U300PAKEHHSI HA PUCYHKE TIOCKOCTH, TAPAJJISIIbHBIX MPSIMBIX 1
(0Tpe3KoB), CepeIMHbI OTPE3Ka
[ToHsiTHS CTEpEOMETPUH: TOUKA, TIPSIMAs], TIIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE

2 MpaBUJIa N300pakKeHMsI Ha PUCYHKE TUIOCKOCTH, NMapajlIeNIbHbIX IPSIMBIX (OTPE3KOB), 1
CepeIMHbI OTpe3Ka

3 [MonsiTus: mepeceKaronuecs MIOCKOCTH, MEPECEKAIONINECs IpsSMasi M THIOCKOCTbD; 1
MOJIYIPOCTPAHCTBO

4 [onsiTus: nepecekaroumecs MIOCKOCTH, MepeceKaroLIecs MpsMas U III0CKOCTh; 1
MOJIyIIPOCTPAHCTBO

5 MHororpaHHUKH, 1300paKeHHe MPOCTEHIINX TPOCTPAHCTBEHHBIX (PUTYD, 1
HECYIIIECTBYIOIINX 0OBEKTOB

5 MHororpaHHUKH, 1300paXkeH1e IPOCTEHIINX TPOCTPAHCTBEHHBIX (UTYD, 1
HECYILECTBYIOIUX 00BbEKTOB. BX0oqHass MOHUTOpHHIOBas paboTa.
AKCHOMBI CTEPEOMETPUHU U NEPBBIE CICACTBUS U3 HUX 1
AKCHOMBI CTEPEOMETPUHU U NEPBBIE CICACTBUS U3 HUX

9 AKCHOMBI CTEPEOMETPHHU U NEpBbIE cleACTBUS U3 HUX. CrlocoObl 3a1aHusl IPSIMBIX U 1
IUI0CKOCTEH B pocTpaHcTBe. O003HAUEHUS MPAMBIX U INIOCKOCTEH
N306pakenue ceueHuil mupaMusl, Kyoa U Ipu3Mbl, KOTOPbIE IPOXOIST Yepe3 X

10 pEbpa. M300paskeHne nepeceueHus MoJIy4yeHHbIX IIockocTel. PackpamuBanue 1
MIOCTPOEHHBIX CEUEHHH pa3HBIMU LIBETaMH

1 N306pakeHue ceyeHuil mupaMusl, Kyoa U Ipu3Mbl, KOTOPbIE IPOXOISAT Yepe3 X 1

pébpa. M3obpaxkeHne nepecedeHusl MoIy4eHHbIX II0CKOCTel. PackparBanue




IMOCTPOCHHBIX CEUCHUH Pa3HbIMU LIBETAMH

N300pakenue ceueHuil mupaMusl, Kyoa U IpU3Mbl, KOTOPbIE IPOXOIST Yepe3 X

12 pEbpa. M300paskeHue nepeceueHus MoIy4eHHbIX TNIOCKOCTeH. PackpammBanne
IIOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETaMU
N300pakenue ceueHuii mipaMupl, Kyoa U IPU3MbI, KOTOPBIE MMPOXOIST Yepe3 X

13 pé6pa. N3obpaxenune nepeceueHus MOTy4eHHBIX MJI0CKOCTe. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETaMU

14 MeTto crie1oB AJist MOCTPOCHUSI CEUSHUN

15 Merto crenoB asis mocTpoeHus ceueHuii. CBOMCTBa nepeceueHuit MpsIMbIX U
IIJIOCKOCTEMN

16 Merton cieoB A MOCTpOeHUs ceuyeHnid. CBOMCTBA MepecedeHu il IPSIMBIX U
IIJIOCKOCTEMN

17 [TocTpoenune ceuenuii B nmupamu/ie, Kyoe rmo Tpém Toukam Ha péopax. Coznanue
BBIHOCHBIX YEpPTEKEH U 3aMuCh IIaroB MOCTPOCHUS

18 [TocTpoenune ceuenuii B nmupamu/ie, Kyoe rmo Tpém Toukam Ha péopax. Coznanue
BBIHOCHBIX YEPTEKEH U 3aIKCh IIaroB MOCTPOEHUS

19 [TocTpoenue ceuenwuii B nupamue, Kyoe no Tpém toukam Ha pédpax. Coznanue
BBIHOCHBIX YEPTEKEH U 3aIKCh IIaroB MOCTPOCHUS

20 [TocTpoenue ceuenwuii B nupamue, Kyoe no Tpém toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEH U 3aIKCh IIaroB MOCTPOCHUS

21 [ToBTOpenue mnanumetpun: Teopema 0 MPONOPIUOHATBEHBIX OTpe3kax. [logodue
TPEYTrOJIbHUKOB

29 [ToBTopenue mnanumetpun: Teopema Menenasi. PacyeTsl B ce4eHHSIX Ha BBIHOCHBIX
yeprexax. Mcropus pa3BUTHs IIIaHUMETPUHU U CTEPEOMETPUN

23 KonTtponeHas padota Ne 1 o teme "Axcuomsl crepeomerpun. Ceuenus"

24 B3aumHoe pacnonoxeHue NpsAMbIX B IPOCTpaHCTBE. CKPEINBAIOIINECS IPSIMBIE.

HpI/IBHaKI/I CKpCUIUBAOIIUXCA ITPAMBIX. HapanneanLIe IpsAMBIC B ITPOCTPAHCTBE




Teopema 0 CylIECTBOBAHUM U €IMHCTBEHHOCTHU NIPSMOM NapaJlJIEIbHONW JaHHON

25 IIPSIMOM, IIPOXOJAIIEH Yepe3 TOUKY IIPOCTPAHCTBA U HE JIEKAILEeH Ha JaHHOU
npsiMoii. Jlemma o nepeceueHuu napauieabHbIX NPSIMBIX IIOCKOCTHIO

26 [TapannenbHOCTB TpeX NpsIMBIX. Teopema 0 TpEX mapaienbHbIX NpsMbIX. Teopema
0 CKpELIMBAIOLINXCS MPSIMBIX

97 [TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA MapaljIeIbHOTO
npoexkTupoBanus. M300pakenue pazHbIX GUryp B napamienbHONU MPOEKIIUN
[HeHTpanbpHas MpoeKUus. YTOJ C COHAIIPABIEHHBIMU CTOPOHAMH. Y TOJI MEKTy

28 NpsIMBIMU.3a/1a4M Ha JOKa3aTeJIbCTBO M UCCIIEI0BaHUE, CBSI3aHHBIE C
PacroJIoKEHUEM MPSMBIX B IPOCTPAHCTBE

29 KonTponsnas pa6ora Ne 2 o teme "B3anMHoe pacnoiokeHue NpsMbIX B
MpOCTpaHCcTBE".
[ToHsTHA: MapaJUIeNbHOCTh NPSIMOM U INIOCKOCTH B MpocTpaHcTBe. [Ipru3Hak

30 MapajyIeIbHOCTU MPSIMOUN U TIIOCKOCTU. CBOKCTBA MapalIeIbHOCTH MPSMOM 1
IIJIOCKOCTH

31 ['eomeTpuueckue 3ajaun Ha BBIYUCIICHUE U I0KA3aTEIbCTBO, CBSI3AHHBIE C
MapajuIeIbHOCTBIO MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE

32 [TocTpoenue ceueHus, MPOXOASIIETO Yepe3 JaHHYIO IPSIMYIO Ha 4epTexe U
MapajuyIeIbHOIO APYrou npsimoil. Pacuér oTHOIIEHUI

33 [TapannenpHas mpoekLys, IPUMEHEHUE JJIsl IOCTPOCHUS CeueHui Kyda u
napajuienenunena. CpolicTsa napajuleenuneia u Mpu3Mbl

34 [TapannenpHble iockocTy. [Ipu3HaKu napaiebHOCTH JBYX IJIOCKOCTEN

35 Teopema 0 napanenbHOCTU U €IUHCTBEHHOCTH IUIOCKOCTH, IPOXOASILEH Yepe3
TOYKY, HE IPUHAJIEKALLYIO JAaHHOW MJIOCKOCTH U CIEICTBUS U3 HEE

36 CpolicTBa napauIeIbHbIX INIOCKOCTEN: O MAPAJUIENBHOCTH MPSAMBIX IIEPECEUECHUS
IIPY IEPECEUEHUN ABYX MApAJIJIENBbHBIX MIJIOCKOCTEN TpEThEN

37 CBoiicTBa mapajieNIbHBIX MJIOCKOCTEN: 00 0Tpe3Kax MapajuieabHbIX MPSIMBIX,




3aKJIHYEHHBIX MCXKAY NapajlyICJIbHBIMHU IIJIOCKOCTAMMU; O IIEPECCCUCHUN HpﬂMOfI C
ABYMA ITapaJIJICIIbHBIMHU IIJIOCKOCTSMU

KonTtponsnast padota Ne 3 o teme "IlapamienbHOCTh MPSIMBIX U THIOCKOCTEH B

38 " 1
MPOCTPAHCTBE

39 [ToBTOpenue: Teopema [ludaropa Ha MIOCKOCTH, TPUTOHOMETPHS TIPSMOYTOJILHOTO 1
TPEYyroJIbHUKA

40 CaoiicTBa Ky0a U MPSAMOYTOJIBHOTO TapaljieIenune1a 1

41 Borunicnenue 1iamH 0Tpe3KoB B KyOe U MpSAMOYTrOJIbHOM Mapalijiesienumnese 1

42 [lepneHMKyYISIPHOCTD NPAMOMN U INIOCKOCTH. [Ipu3HaK nepneHauKyIspHOCTH 1
MPSIMOM U TUIOCKOCTH

43 [lepneHMKyYISIPHOCTD NPAMON U IIIOCKOCTH. [Ipu3HaK NepneHuKyIspHOCTH 1
MPSMOM U TIIIOCKOCTH

m TeopeMa o CylieCTBOBaHUYU U €IMHCTBEHHOCTH MPSIMOM, TPOXOALIEH YEpPE3 TOUKY 1
MPOCTPAHCTBA U MEPICHIUKYISIPHON K TUIOCKOCTH

45 [TmockocTy M NepNeHAUKYISAPHBIC UM MPSIMbIC B MHOTOTPaHHUKAX 1

46 [TmockocTy M NepNeHAUKYISIPHBIC UM MPSIMbIC B MHOTOTPaHHUKAX 1

a7 [Tepnenqukynsip u HakiIoHHAs. [locTpoeHHE MEPIIEHANKYIIAPA U3 TOUKH HA MPAMYIO 1

48 [Tepnenqukynsip u HakiIoHHAs. [locTpoeHHE MEPIIEHANKYIIAPA U3 TOUKH HA MPAMYIO 1

49 Teopema o TpEX nepneHANKYsApax (MpsMast 1 0OpaTHas ) 1

50 Teopema o Tpéx nepneHaAuKyngpax (mpsmas ¥ oOpaTHas) 1

51 VYTros1 MKy CKpEUIMBAOIINMUCS MPSAMBIMU 1

52 [Touck neprneHauKyaSPHBIX MPSMBIX C IOMOIIBIO EPIEHIUKYISIPHBIX MIIOCKOCTEH 1

53 OpToroHanbHO€ IPOEKTUPOBAHNE 1

54 [TocTpoenue ceueHwuii Kyoa, MPU3MBbI, TPABUILHOM MUPAMUJIBI C TIOMOIIIBIO 1
OPTOTOHAJILHOM MPOEKIINU

55 [TocTpoenue ceueHwuii Kyoa, MPU3MBbI, TPABUILHOM MUPAMUIBI C TOMOIIBIO 1




OPTOTOHAJILHOM IIPOEKIIUU

CummeTpus B IPOCTPAHCTBE OTHOCUTENBHO TUIOCKOCTU. [l11ockocTH cumMmeTpuil B

% MHOT'OTPaHHUKAX

o7 [Ipu3Hak nepneHauKyIIpHOCTH IPSIMOM U IUIOCKOCTH KaK CIIEICTBHE CHMMETPHUH

58 [IpaBuiIbHBIE MHOTOTPAaHHUKU. Pacd€T paccTOSHUN OT TOYKHU 10 INIOCKOCTH

59 [IpaBuiIbHBIE MHOTOTPAaHHUKHU. Pac4€T paccTOSHUN OT TOYKU J0 IIOCKOCTH

60 CriocoObl OIyCTUTh HNEPIEHANKYIISPHI: CAMMETPHS, CABUT TOUKH 1O MapaielbHON
psIMOM

61 CnBur no HenapayJIeNbHOU MPSMOM, U3MEHEHHUE PACCTOSIHUN

62 KonTtponsnas padota Ne 4 o teme "lleprieHUKyASpHOCTD IPSIMBIX U TUIOCKOCTEH B
MIPOCTpaHCTBE"

63 [ToBTOpEHME: Yyroyu Mek 1y NPSIMBIMA Ha IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA KOCUHYCOB

64 IToBTOpEHUE: YrOa MEKIY CKPEIUBAOIUMHUCS IPSIMBIMU B IIPOCTPAHCTBE

65 I'eomeTpuyeckre METOIbI BBIYUCICHUS YIila MEK Y IPSIMBIMA B MHOTOTPaHHUKAX

66 JByrpanubiii yroj. CBOMCTBO JUHEUHBIX YIJI0OB JIBYTPaHHOIO yrja

67 IlepnennukynspHsle maockocTu. CBONCTBA B3aUMHO NMEPIECHIAUKYIIPHBIX
IJIOCKOCTER

68 [Ipu3Hak nepneHIuKyJIIPHOCTHU IIJIOCKOCTEN; TEOPEMA O MPSAMOU MEPECEUEHUS IBYX
IJIOCKOCTEN MEPIEHANKYIISIPHBIX TPEThEH MII0CKOCTH

69 [IpsiMoyrombHbIi napauienenunen; Kyo; n3aMepeHus, CBOMCTBA MIPSIMOYT OJIbHOTO
napajuiejienunena

70 Teopema 0 AuaroHany NpsAMOYroJIbHOTO NapallIeeuIIea U CIEACTBUE U3 HEE

71 CrepeoMeTpruecKkne U NPUKIIATHBIE 33Ja41, CBA3AHHBIE CO B3aUMHBIM
PaCIIONIOKEHUEM IIPSAMBIX U INIOCKOCTH

72 [ToBTOpEeHuE: CKpelUBaOIIKECs MPsMbIe, TapaJlIeIbHbIE INIOCKOCTH B




CTaHAAPTHBIX MHOTOTI'paAaHHHUKAX

[Tapa napayenbHBIX IIIOCKOCTEM HAa CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE

3 MEXIY CKPEIIUBAIOIIUMUCS IPSIMBIMU B TIPOCTBIX CUTYAITUIX 1
74 PaccTosiHre OT TOYKH 10 TTIOCKOCTH, PACCTOSIHUE OT MPSAMOM JI0 TIJIOCKOCTH 1
75 Brrancienue paccTosTHAA MEXTY CKPEIIMBAIONUMHUCS MPSIMBIMH C TIOMOIIBIO 1
MEePIIEHANKYIISIPHON TIOCKOCTH
76 Tpéxrpannslii yroJ, HepaBeHCTBa AJIsl TpeXTpaHHbIX yriaoB. Teopema [udaropa, 1
TEOPEMBI KOCHHYCOB M CHHYCOB ISl TPEXTPAHHOTO yTiia
7 DneMeHTHI c(hepruIecKOi TeOMETPHUH: T€0Je3UUECKUE TMHUN Ha 3eMIie 1
78 KonTtponsnas padota Ne 5 mo teme "Yribl u pacctosiHus" 1
79 Cucremaruzanus 3HaHUN "MHOTOTPAaHHUK H €T0 3JIEMEHTHI" 1
80 [Mupamuna. Buasl nupamun. [lpaBunsHas nupamuaa 1
81 [Tpusma. Ilpsmas u HakIoHHAs npu3Mebl. [IpaBunbHas npusma 1
82 [IpsiMoii mapaytenenune], MpsMOYTrOJIbHBIN Mapasuieenumnes, Kyo 1
83 Brimykieie MHOTOTpanHuKH. Teopema Diinepa 1
84 Brinykibsie MHOrOrpannuky. Teopema Diinepa. [IpaBusibHbIe U MOTYNpaBUIbLHbBIC 1
MHOTOTPaHHUKHU
85 Kontponbnas padorta Ne 6 mo Teme "MHororpaHHuKH" 1
86 [TonsaTHe BeKTOpa HA MJIOCKOCTH U B MIPOCTPAHCTBE 1
87 CymMma BEKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [IpaBuio mapamienenumnena 1
90 YMHOKEHNE BEKTOPa Ha YHUCIIO 1
91 Paznoxenue BekTopa 1o 0a3zucy Tpéx BEKTOPOB, HE JISKAIIUX B OJHOM MIOCKOCTH 1
92 CkansipHO€ MpOU3BENECHUE 1




93 Brruncnenue yria Mexy BEKTOpaMH B IIPOCTPAHCTBE 1
94 [IpocTeiimme 3a1aun ¢ BEKTOpaMu 1
95 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1
96 [IpocTeiimme 3a1aun ¢ BEKTOpaMu 1
97 KonTtponsHas padora Ne 7 o teme "BekTopsl B pocTpaHcTBe" 1
98 O0600menne u cucTeMaTru3aus 3HaHAK 1
99 [ToBTOpEHUe, 0000IICHNE U CHCTEMAaTU3aIUs 3HAHUI 1
100 [ToBTOpEeHUe, 0000IICHNE U CHCTEMAaTH3aINs 3HAHUI 1
101 [Ipomexyrounas arrectanus. MtoroBass KOHTpoJibHas paboTa 1
102 O0o00meHne 1 cucTeMaTru3alus 3HaHAN 1
OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 102




11 KVIACC

Ne KoimnyecTBo
Wi Tema ypoxka YACOB [ara usyyenus
Bcero
1 [ToBTopenue tems! "KoopauHatsl BeKTOpa Ha INIOCKOCTH U B IPOCTpaHCTBE" 1
2 [ToBTOpenue Tems! "CkaliipHOE IPOU3BEAEHNE BEKTOPOB" 1
3 [ToBTOpenue Tems! "Borunicienue yria Mexy BEKTOpaMH B POCTpaHCTBE" 1
4 [ToBTOpenue Tems! "YpaBHeHHE MPSAMOM, TPOXOSIIEN Yepe3 1Be TOUKU" 1
5 YpaBHEHHE MIOCKOCTH, HOPMailb, YPaBHEHUE INIOCKOCTH B OTPE3KaxX 1
6 VYpaBHeHHE MJIOCKOCTH, HOpMaJlb, YpaBHEHHE MJIOCKOCTH B OTpe3Kax. BxoaHas 1
MOHHUTOPHUHIOBas paboTa.
BekropHoe mpousseaeHne 1
JIuHeitHbIe HEPaBEHCTBA, JUHEWHOE MPOTPAMMHUPOBAHKE 1
JIuHeiHbIe HEPaBEHCTBA, JTUHEWMHOE MPOrpaMMHUPOBAHUE 1
10 AHaTUTHYECKHE METOIbI pacyéTa yriia MeKy MPsSMBIMA B MHOTOTPaHHUKAX 1
11 AHaNUTUYECKUE METOIbI pacuéra yriia MeX/1y IJIOCKOCTAMH B MHOTOTpaHHHUKAaX 1
12 ®dopmyra pacCTOSIHUS OT TOUKH JI0 TUIOCKOCTH B KOOPJIMHATAX 1
13 Haxosxienue paccTosTHUN OT TOYKH JI0 TIJIOCKOCTH B KyOe 1
14 HaxoxpaeHnue paccTosiHuil OT TOYKHU A0 TUIOCKOCTH B MPaBUIIBHON MHUpaMUe 1
15 Kountponsnas padora Ne 1 mo teme "Ananutudeckast reometpus" 1
16 CeyeHusi MHOTOTPAHHUKOB: CTaHAAPTHbIE MHOTOTPAHHUKHU 1
17 CedeHusi MHOTOI'PAaHHUKOB: METO/T CIEJI0B 1
18 CeyeHrsi MHOTOTPAaHHUKOB: CTaHAAPTHBIC TUIOCKOCTH, TIEPECEUCHHS TPSIMBIX U 1
IIJIOCKOCTEMN
19 [TapannensHble MpsSMbIE U TUIOCKOCTH: MapallIebHbIE CEUYCHUS 1




20

[TapannenpHble NPSAMBIE U TUIOCKOCTU: PACYET OTHOIIEHUN

21 [TapannenbHbie MPSAMBIC U TUIOCKOCTH: YTIIbI MEXKIY CKPEUTUBAIOIIUMUCS TIPSIMBIMU

29 [TeprieHIUKYIIIPHBIC IPSAMBIC U TUIOCKOCTH: CTaHIAPTHBIC MAPHI TIEPIICH IUKYIISIPHBIX
TJIOCKOCTEH M MPSMBIX, CAMMETPHH MHOTOTPAaHHUKOB

23 [eprienAMKyIsApHBIE IPSIMBIE U ITIOCKOCTU: TEOPEMA O TPEX MEePIEeHANKYIsIpax

24 [TepnieHIUKYIIIpHBIC IPSAMBIC U TUIOCKOCTH: BBIYMCICHUS JUTMH B MHOTOTPaHHUKAX

o5 [ToBTOpEHUE: IO MHOTOYTOJIBHUKOB, (POPMYJIBI JUIS IUIOIIAAEH, COOOpaXeHus
noaoous

26 [ToBTOpEHUE: MO MHOTOYTOJIbHUKOB, (POPMYJIBI 171 TUIOMIaiel, COOOpakeHUs
noaoous

97 [ToBTOpEHUE: MO MHOTOYTOJIbHUKOB, (DOPMYJIBI ISl TUIOMIAAEH, COOOpaXeHus
noaoous

28 [Inomany ceyeHnii MHOTOrPaHHUKOB: TUIONIAM TOBEPXHOCTEN, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001t

29 [nomany ceyeHnii MHOTOTPAaHHUKOB: IUIONIAU TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110 100Mst

30 KontponpHas padota Ne 2 o teme "[loBTOpeHHEe: MHOTOTPAaHHUKH, CEUEHUS
MHOTOI'PaHHUKOB"

31 O06bEM Tema. O0BeM IPSIMOYTOJIBHOTO Mapasuieienuneaa

32 3anaun 00 yaABOEHUH Ky0a, 0 KBaJpaType Ky0a; 0 TpUCEKLUH yria

33 CrepeoMeTpHuueckue 3aJ1auu, CBI3aHHbIE C 00bEMOM MPSMOYTOIBLHOTO
napajuieNienuneaa

34 [Ipuknanueie 3a1a4m, CBsI3aHHBIE C BRIUUCICHUEM 00BEMA MPSIMOYTOJIBLHOTO
napasuieNnenuneaa

35 O0BEM npsAMOi IPU3MBI

36 CrepeoMeTpHuecKue 3a/1a4i, CBA3aHHbBIE C BBIYMCIECHHEM 00bEMOB MPSIMON TTPU3MBI




37 [IpuknanHelie 3a1a4u, CBsI3aHHBIE C 00BEMOM IPSIMOM IPU3MBbI 1
38 Beruncnenue 00bEMOB TN ¢ TOMOMIBIO ONpeeIEHHOro nHTerpana. O0bpém 1
HAaKJIOHHOHM IIPU3MBI
39 Brrurcnenue 00bEMOB TN ¢ TOMOIIBIO ONpeIeIEHHOr0 nHTerpana. O0bpém 1
T PAMHIBI
40 ®dopmyna 00pEMa mupamusl. OTHOIIEHHE 00HEMOB MUPAMHUT C OOIIIUM YTIIOM 1
41 ®opmyna 06béMa nupamuabl. OTHOIIEHNE 00BEMOB MTUPAMHU/] C OOIIUM YIJIOM 1
42 CrepeoMeTpuiecKue 3a/1auu, CBI3aHHbIE ¢ 00bEMaMH HAKJIOHHOW MPU3MBI 1
43 CrepeomMeTpuiecKue 3a/1a4uM, CBI3aHHBIE C 00bEMAMH MTUPAMHU/TBI 1
44 [Tpuknagaeie 3agaun mo Teme "OO0BEMBI TeN", CBA3aHHBIE C 00HEMOM HAKIIOHHON 1
TIPU3MBI
45 [Ipuknagaeie 3agaun mo TeMe "OOBEMBI Ten", CBI3aHHBIE C 00HEMOM TTUPAMUIBI 1
46 [Ipumenenne 00bEMOB. Brruncienne pacCTOSTHUS 10 TII0CKOCTH 1
47 KonTtponbras padoTta Ne 3 mo reme"O0bEM MHOTOTpaHHUKA" 1
48 [HunuHapudeckas TOBEPXHOCTh, 00pa3yronue MUIMHAPUIECKON MMOBEPXHOCTH 1
49 Huwmunap. [psmoit kpyroBoit mumuuap. [nomans noBepXHOCTH UIUHIpA 1
50 Konndeckas moBepXHOCTh, 00pa3yromue KOHnIecKoi nosepxuoctu. Konyc 1
51 Ceuenune KOHYyca MIOCKOCTHIO, MAPAJUIETBLHOM MIJIOCKOCTH OCHOBaHUS 1
52 Yceuénnslil konyc. M300pakeHne KOHYCOB U YCEUEHHBIX KOHYCOB 1
53 [Tnomanas 60KOBOM MOBEPXHOCTH U MOJTHON MOBEPXHOCTH KOHYCA 1
54 [Tnomanas O0KOBOM MOBEPXHOCTHU U MOJTHOM MOBEPXHOCTH KOHYCA 1
55 CrepeoMeTpHuueckue 3a/1aui Ha J0Ka3aTeNbCTBO U BHIYMCICHUE, TIOCTPOCHUEM 1
CeUeHUH UIMHIpPA, KOHYCca
56 CrepeoMeTpHyuecKue 3a/1a4i Ha JOKa3aTebCTBO M BBIYUCIICHUE, ITOCTPOCHUEM 1
CeUeHUH UIMHIpPA, KOHYCca
57 [IpuknagHeie 3aa4n, CBI3aHHbBIE C IIUIHMHIPOM 1




58 [IpuknagHeie 3aa4n, CBS3aHHbBIE C UIMHIPOM 1

59 Cdepa u map 1

60 [Tepeceuenue ceprl u mapa ¢ WIOCKOCThi0. Kacanue mapa u cepsl MI0CKOCTHIO. 1
Bun u n3o6pakenue mapa

61 [Tepeceuenue cheprl u mapa ¢ IOCKoCThi0. Kacanue mapa u cepsl MI0CKOCTHIO. 1
Bun u nzobpaxenue mapa

62 VYpasuenune chepsl. [Tnomans chepsl u e€ gacren 1

63 Cummerpus cdepsl 1 mapa

64 CrepeoMeTpHYeCKHe 33JIa9d Ha J0Ka3aTeIIbCTBO U BBIYHMCIICHUE, CBSI3aHHBIC CO 1
cdepoii U mapom, IOCTPOSHUEM MX CEUCHUH TUIOCKOCTHIO

65 CrepeoMeTpHYeCKHE 3aJITa4H HA JJOKAa3aTeIbCTBO M BEIYHMCIICHUE, CBSI3aHHBIC CO 1
cdepoii U ImapoM, IOCTPOSHUEM MX CEUCHUH TUIOCKOCTHIO

66 [Ipuknagaeie 3a1a9u, CBsI3aHHBIE CO c(hepoit U Imapom 1

67 [ToBTOpEHUE: OKPY)KHOCTH Ha TJIOCKOCTH, BEIYHCICHHS B OKPY)KHOCTH, 1
CTaHJapTHBIC TTOA00US

68 Paznuunple KOMOWHAIIMY TEJ BpPAIlCeHUs] © MHOTOTPAHHUKOB 1

69 3anauu o Teme "Tena ¥ MOBEpPXHOCTH BpaIieHus" 1

70 3anauu o Teme "Tena ¥ MOBEpXHOCTH BpalieHus " 1

71 KonTtponbHas padoTta Ne 4 o teme "Tena u moBepXHOCTH BpamieHus" 1

12 O06béM mumHApa. Teopema 06 00bEME PSIMOTO UITUHIPA 1

73 Brruncnenue 00bEMOB Te ¢ TOMOIIBIO OIpeieIéHHOro uHTerpana. O0bpéM KoHyca 1

74 [Tnomaau 60KOBOM U MOJTHON MOBEPXHOCTH KOHYCA 1

75 CrepeoMeTpHuuecKkue 3a/1a4u, CBA3aHHbBIE C BHIYUCIEHHEM 00bEMOB IIUIIUHIPA, 1
KOHyca

76 [Mpuknanueie 3ana4yn o Teme "OOBEMBI U IJIOMIAAN TOBEpXHOCTEH Ten" 1

77 O06bEM mapa u maposoro cekropa. Teopema 06 00bEMe mapa. [Tnomans chepsr.




CrepeoMeTpHUECKHUE 3a/1auH, CBSI3aHHBIC C BBIYMCICHUEM 00bEMOB I1apa, MapoBOr0O
CErMEHTA U IAPOBOTO CEKTOPa

[Ipuknagneie 3amaun o Teme "OO0bEMBI TeNn", CBA3aHHBIE C 00BEMOM IIapa u

78 iomaabio cepobl. COOTHOMICHHS MKy TUIOIIAIIMU MTOBEPXHOCTEH M 00bEMaMHu
MOJA0OHBIX TEJ
[TonoGHble Tena B mpocTpaHcTBe. MI3MeHeHne 00bEéMa pu 1Mo 100MH.

79 CrepeoMeTpuiecKue 3a/1a4uM, CBI3aHHBIC C BEIYMCICHUEM 00BEMOB TEJ U TIJIOMAEH
MOBEPXHOCTEMN

80 KonTponsnas pabora Ne 5 no teme "Ilnomaam noBepXHOCTH U 0OBEMBI KPYTIIBIX
Ten"

81 JIBmwxenust mpoctpancTBa. OtoOpakenus. J[Brkenus u paBeHcTBO puryp. Obmue
CBOMCTBA JIBIKCHU I

82 Buapl n1BukeHMil: TapauiesibHbIN NEPEHOC, LIEHTPAIbHAS CHMMETPHS, 3€pKaJIbHAs
CUMMETpUS, TOBOPOT BOKPYT MPSMOit

83 [IpeobpazoBanust momoobus. [psimas u chepa Ditnepa

84 I'eomeTpuyeckue 3aaun Ha MPUMEHEHHUE JIBUYKCHUS

85 KontponbHas padota Ne 6 "/[Bmwkenus"
O6o06matomee nmoBropeHue 11 moHsATHII 1 METOIOB Kypca reomeTpun 10—11

86 KJIACCOB, cucTemMaTu3anus 3Hanuil: "[lapaienbHOCTh TPSAMBIX U TIIOCKOCTEN B
npocrpancrae"

87 O6o6maromniee noproperue 11 nonstuii 1 MeTo0B Kypca reomerpun 10-11
KJIACCOB, cUCTeMaTu3alus 3Hanuii: "Bektopsl B mpocTpancTse"

88 O6o6maromniee noproperue 11 nonstuii 1 MeTo 0B Kypca reomerpun 10-11
KJIaCCOB, CHUCTEMAaTHU3alus 3HaHuil: "BekTopsl B mpocTpancTse"

89 Ob6o6maromniee noproperue 11 nousTuit 1 MeTo 0B Kypca reomerpun 10-11
KJIaCCOB, cucTeMaTHu3aius 3Hanui: "O0beM MHOTOTpaHHUKA"

90 Ob6o6maromniee noBroperue 11 nousTuit 1 MeTo 0B Kypca reomerpun 10-11




KJIaCCOB, cucTeMaru3anus 3Hanuii: "O0beM MHOTOrpaHHHUKA"

Ob6o6maromee moropenue 11 nmousTuii 1 MeTo 0B Kypca reomerpun 10-11

91 KJIacCcOB, cucTemMaru3anus 3Hanui: "[nomaaym moBepxHocT! 1 00BEMBI KPYTIIBIX 1
Ten"
Ob6o6maromee moroperre 11 mousTuii 1 MeTo 0B Kypca reomerpun 10-11

92 KJIacCOB, cucTemMatu3anus 3Hanui: "[1omaaym moBepXHoCTH U 00BEMBI KPYTIIBIX 1
Ten"

93 [ToBTOpEHUe, 0000IICHNE U CHCTEMAaTH3aIUs 3HAHUI 1

94 [ToBTOpEeHme, 0600IIEHNE U CUCTEMATU3AIMS 3HAHUT 1

95 [Ipomexyrounas arrectanus. VTtoroBas KOHTpoJibHas paboTa 1

9% HcTopust pa3BUTHS CTEPEOMETPUH KaK HAYKH B €€ pOJIb B pa3BUTHU COBPEMEHHBIX 1
WH)XCHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTUH

97 Hcropus pa3BUTHS CTEPEOMETPHH KaK HAyKU U €€ pOJIb B PA3BUTHH COBPEMEHHBIX 1
WH)KEHEPHBIX H KOMITBIOTEPHBIX TEXHOJIOTHIA

08 Hcropus pa3BUTHS CTEPEOMETPHH KaK HAYKH U €€ pOJib B Pa3BUTUU COBPEMEHHBIX 1
MH)KEHEPHBIX ¥ KOMITBIOTEPHBIX TEXHOJIOTHIA

99 Hcropus pa3BUTHS CTEPEOMETPHHN KaK HAyKU U €€ pOJIb B PA3BUTHH COBPEMEHHBIX 1
WH)KEHEPHBIX ¥ KOMITBIOTEPHBIX TEXHOJIOTHIA

100 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX 1
WH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA

101 Hcropus pa3BUTHS CTEPEOMETPHN KaK HAyKU U €€ pOJIb B Pa3BUTHH COBPEMEHHBIX 1
WH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA

102 Hcropus pa3BUTHS CTEPEOMETPHH KaK HAyKU U €€ pOJib B Pa3BUTHH COBPEMEHHBIX 1
MH)XEHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTUI

OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 102




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYEHUKA

* Maremaruka. ['eometpus, 10 knacc/ Mepzmsik A.I'., Homuposckuii JI.A.,
[onsaxos B.M.; nox penakuueii [logonsckoro B.E., O6mmectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO M3narenbckuii nentp « BEHTAHA -
['PA®y»; AkimonepHoe odmiectBo «M3marenscTBo «lIpocBemieHue»

* Maremaruka. I'eometpus, 11 xknacc/ Mepsnsak A.T'., Homuposckuit I.A.,
[TomsikoB B.M.; mox penakuueit [lomonsckoro B.E., O6miecTBo ¢
OTPaHUYEHHON OTBETCTBEHHOCTHIO M3narensckuii nentp « BEHTAHA-

['PA®y»; AkinonepHoe odmiectBo «M3marenscTBo «lIpocBemnieHue»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

- 'eomeTtpus 10 kimacc Mepansik KoHTponbHbIE pabOThI B 4EThIpEX
BapuaHTax (6 pabor). cnonb3yroTcsi B KOMILUIEKTE ¢ yUeOHUKOM
«Maremartuka: anredpa 1 Hayajsa MaTeMaTH4YeCKOro aHalin3a, FTEOMETPHS.
I'eomeTpus. Yrnyonéunsiii ypoBeHb. 10 kimace» (aBT. A. I'. Mep3mnsk, /1. A.
Homupogckuii, B. M. IlonsikoB; nox pen. B. E. [Togonasckoro).

- 'eomerpus 11 Mep3ask KonTposbHbIe paOOTHI 110 TeoMeTpun s 11
KJlacca B 2-X BapUaHTax, KOTOPOE UCHOJb3YETCSl B KOMIUIEKTE C
yueOHukoM «MatemaTtnka: Anrebpa U Havalla aHaIu3a, TEOMETPHSL.
ba3zoBeiii yposens 11 knace» (aBT. A.I'. Mep3isik, JI.A. HomupoBckuid,
B.b. ITonouckuii, M.C. Skup). [lugaktuueckue MaTepualibl 0 reOMETPUU
(6 pabor).

- CmupHOB, B. A. I'eometpusi. ba3oBsiii n yriyOiaeHHBIH ypoBHH. 11
kiacc. Meroanueckoe mocooue s yuurens / B. A. Cmupaos, 1. M.
CmupuoBa. — Mocksa.: BUHOM. JlaGoparopust 3nanuii, 2020. — 94.

- Maremartuka : anre6pa U Hayajia MaTEMaTUYECKOTO aHAJIN3a, T€OMETPHSL.

I'eomeTpus. Yrinyon€unsiii ypoBeHb: 10 kitacc: MmeToauueckoe nocodue /



E. B. byuko, A. I'. Mep3isk, B. b. Ilononckuit, M. C. Sxup. — M.:
Benrana-I'pad, 2020. — 80 c.

- MaremMaruka : anrebpa 1 Hayajla MaTeMaTUYECKOTO aHAIN3a, TEOMETPHSL.
I'eomerpus. YrmyOnéunslil ypoBens: 11 kiace : MeTonuueckoe nocodue /
E. B. byuko, A. I'. Mep3isk, B. b. Ilononckuit, M. C. Sxup. — M.:
Benrana-I'pad, 2020. — 80 c.

- ['eomeTpusi. YHUBepcanbHbIE MHOTOYPOBHEBBIN cOOpHUK 3a1a4. 10—11
KJ1acchl: yueb. mocobue jyis o0eoopazonar. opranuzanuii / U. B.
Amenko, C. A. lllectakoB. — 3-e¢ u3a. — M.: [Ipocsemenne, 2021. — 239
c.

- 'eomeTpusi. 10-11 knaccel. 3ajaun Ha TOTOBBIX YePTEXKAX IS
noarotoBku k EI'D - bamasgu O .H.

- ['eomeTtpusi. YriyOreHHBIN Kype ¢ peIIeHUSIMU U YKa3aHUSIMU
[DnekTpoHHBIH pecypc]: yueOHOo-MeToaudeckoe nmocooue / b. A. bynak, H.
J1. 3onotapéra, M. B. ®enotoB; nox pea. M. B. ®denoroBa. — 3-e u3 .
(311.). — DnektpoH. TekcToBble AaH. (1 daitn pdf: 613 ¢.). — M.: BUHOM.
JlaGoparopus 3Hanui, 2015.

- [Toco6ue o reomerpun. Yacts Il. Crepeomerpust. B momornps ygammmcs
10-11-x kmaccos. / O.B. Haropuos, A.B. backakos, O.b. backakosa, H.B.
CepebpsikoBa. — M.: HUAY MU®U, 2009. — 108 c.

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBbI
CETU UHTEPHET

https://resh.edu.ru/subject/lesson/

https://www.yaklass.ru

https://infourok.ru

https://skysmart.ru/articles/mathematic

https://school-science.r https://urok.1sept.ru

https://shkolkovo.net


https://school-science.r/
https://shkolkovo.net/

KOHTpOJ'IBHO — U3MCPUTCIIbHBIC MaTCPHAJIbl

10 knacc

KonTpoibHas padoTa «KAKCHOMBI CTEPEOMETPUM.
Cevenus»

Bapmuant 1

1.

[Mpsimbie a u b nepecekatotcs. [Ipsimasi ¢ IBISICTCS CKPEHIMBAIOIICHCS] € MPSIMOM a.
MoryT 51 ipsiMbie b 1 ¢ ObITH TTApaNIETbHBIME?

2. TInockocTh o MPOXOIUT 4Yepe3 cepenauHbl 00koBBIX cTopoH AB m CD Tpanenun
ABCD — TOYKHU M u N.
a)Jlokaxwure, 4TO AD I a.
6) Haitnure BC, ecu AD = 10 cm, MN= 8 cm.

3. Ipsmas MA npoxoaut uepe3 BepmmHy kBaapata ABCD u He IeXHUT B IIIOCKOCTH
KBajpaTa.

a) Jokaxwure, uyto MA u BC — ckpemuBamomuecs MpsMbIe.
0) Haiimute yron mexxay npsmeiMa MA u BC, ecmtm ZMAD = 45°,
Bapuanr 2

1. Tlpsimbie a u b nepecekarores. [Ipsimbie a 1 ¢ mapaaeabHBbI. Moryt B0
npsiMbie D ¥ ¢ OBITH CKpEIUBAIOLITUMUCS?

2. Ilnockocte o mpoxomut depe3 ocHoBanwe AD tpanmemuu ABCD. M u N —
CepeHbI OOKOBBIX CTOPOH Tpanenuu.
a) Jlokaxwure, 4TO MN 1 a.
0) Haitnure AD, ecmu BC =4 cm, MN = 6 cm.

3. Ilpsmas CD mnpoxomut uepe3 BepumuHy TpeyroipHuka ABC u He neXHUT B
miockoctu ABC. E w F — cepemmast otpeskoB AB u  BC.
a) Joxaxure, uyro CD wu EF —  ckpemmuBarmomuecs  mnpsiMble.
0) Haitnure yron mexay npssmeimu CD u EF, eciu £DCA = 60°.
KontpoabHass padora «B3aummMHoe pacmoJioKeHue
IIPAMBIX H IJIOCKOCTEN B IPOCTPAHCTBEC»

Bapuanr 1
1. Tlpsmeie a u b nexar B mapayuienbHBIX IIOCKOCTAX o U B. MOTYT i 3TH TpsAMbIE

ObITh: a) MapajieNIbHbIMU; 0) ckpeuruBatomumucs? Crenaite pUCyHOK IS KaKIOTO
BO3MOXHOTO CITy4as.
2. Uepes Touky O, Nexaniyro MeXIy MapaielbHbIMU IIOCKOCTSAMU 0. U [3, TPOBEICHBI

npsivbie | 1 m. Ipsimast | mepecekaet mimockocTu o U 3 B TOUKax A1 U A2 COOTBETCTBEHHO,

npsmMas M — B Toukax B1 u Bz, Halinure mimny otpeska A282, ecnu A1B1 = 12 cM, B10 :
OB2 =3:4.

3. N306pa3ure napamnenenunes ABCDA1B1C1D1 u moctpoiite ero ceueHue miockocTbio,
npoxozsueit yepes Touku M, N u K, sBistronmecs cepeaunamu péoep AB, BC u DDx.

Bapuanr 2



1. Tlpsimeie a u b nexar B nepecekaronmxcs IIOCKOCTIX o ¥ 3. MOryT Ju 3TH 1psiMbie
ObITh: a) MapayuleJbHBIMH; 0) ckpeuuBatommMucs? Caenaiite pUCYHOK ISl KaxXJIOTO
BO3MOJKHOTO CITyYasl.

2. Yepes Touky O, NekKaIIyI0 MKy MMapauieTbHBIMU TUNIOCKOCTSIME O U [3, TIPOBEICHBI
npsimbie | 1 m. Tpsimas | mepecekaet miockocTy o U 3 B Toukax A1 U A2 COOTBETCTBEHHO,
npsiMasi M — B Toukax Bi1 u B2. Haliaure nuny otpeska A1B1,ecnu A2B2 =15 cm, OB
OB, =3:5.

3. MUMzobOpasure terpasap DABC u mocTpoiitTe ero ce4eHre IMI0CKOCThIO, IPOXOIsIeh
yepe3 Touku M u N , sBmstomuecss cepenunamu pédep DC  u BC, u touky K,
npuHaanexantyto npsmoit DA, takytro, uto AK : KD =1: 3.

KoHTposbHast padoTa «YTJbl M PACCTOSTHUS»

Bapmuant 1

1. /umaronanp ky0Oa paBHa 6 cMm. HaiinuTe:

a) pebpo kyoda;

0) KOCHHYC yIJila MEXJY IUaroHaiabio Ky0a M TUIOCKOCTBIO OJTHOM M3 €ro IpaHei.

2. Cropona AB pom6a ABCD paBHa a, oxuH 13 yrioB pom6a pasen 60°. Uepes
ctopony AB mpoBezieHa TIIOCKOCTh O HA PACCTOSIHUM a/2 OT To4ku D.

a) Haiinure paccrostaue ot Touku C 10 TNIOCKOCTH 0.

6) Ilokaxxure Ha pUCyHKe JUHEHHBIH yrona nByrpaHHoro yrna DABM, rne M
MPUHAIIEKUT THIOCKOCTH 0.

B) HaiiguTe cuHyc yria Mexmay miI0CKOCThI0 poMOa U TIIOCKOCTHIO Q.

Bapuanr 2
1. OcHoBaHMEM TPSIMOYrOJILHOTO TMapajljiesienuIeaa CIY)KUT KBaJpar,

JMaroHanb napasuiesienuneia paBHa 2./6 CM, a ero u3MepeHust oTHocsTes kak 1 : 1 : 2.
Hatigure:

a) HU3MEepeHHs MapajiesenuIesa;

0) cuHyC yria MeXIy IMaroHajbl0 Mapajielienuneaa U IUIOCKOCTBIO €ro
OCHOBAaHHUSI.

2. Cropona kBagpara ABCD paBHa a. Uepes cropony AD npoBeeHa MI0CKOCTh
0. Ha pacCTOSIHUU a/2 OT TOYKH B.

a) Haiinure paccrosaue ot Touku C A0 IIOCKOCTH 0.

6) Ilokaxxure Ha pUCYHKe JUHEHHBIA yron aByrpanHoro yrna BADM, rne M
MPUHAJIICIKUT TUIOCKOCTH 0.

B) HaiinuTe cuHyc yria Mexay MI0CKOCThIO KBaipaTa U MIOCKOCTHIO 0.

KontposbHast padota « MHOTOrpaHHUKN»

Bapmuanr 1

1) OcHoBaHMe NPSAMON MPU3MBI — MPSIMOYTOJIbHBIN TPEYroJbHUK C KaTeTaMu 6 U 8 cM.
Haﬁ,[[HTe IJ1omaab 0OKOBOI IMOBEPXHOCTHU IPHU3MBI, €CIIN €€ HanoOoJIbIIasg OOKOBas T'paHb
— KBaJpar.

2) bokoBoe peOpo MpaBUIIbHOM YETHIPEXYroJbHON MUpaMubsl paBHO 4 CM U 00pasyer
IUIOCKOCTBIO OCHOBAHHUS HpaMU/IbI yroa 45°.
a) Haiinure BBICOTY MAPAMUBI.
6) Haiinute rutomaas 60KOBOI MOBEPXHOCTH MHUPAMMU/IBI.



3) Pebpo mpaBunmpHOro TeTpadapa DABC paBHo a. IlocTpoiiTe cedeHue Tterpa’spa,
npoxojsmiee uepes cepeauny pedbpa DA mapamnensHo miockoctd DBC, u naiigute
TUTOIIA/b 3TOTO CEUCHHS.

Bapuanr 2

1)OcHoBaHue NpsAMOi NpU3Mbl — MPSIMOYTOJIBHBIN TPEYroJIbHUK C TUIOTEHY30M 13 cM u
karetom 12 cm. Haligute miomans OOKOBOW TMOBEPXHOCTH TMPHU3MBI, €CIA €€
HauMeHb1asi 00KOBasi rpaHb — KBaJparT.

2) BbIcOTa MPAaBUIBHON YETHIPEXYrOIBHOM MUpaMumsl paBHA V6 cM, a G0KOBOE peGpo
HaKJIOHEHO K MJIOCKOCTH OCHOBaHMS o1 yII0M 60°.
a) Haiigure 00K0BOE pedpo MTUPAMU/IBL.
6) Haiigure niomaab 60KOBOW NOBEPXHOCTU MUPAMUJIBI.

3) PebGpo mpasmnbpHOro Terpadapa DABC paBHo a. ITloctpoiite cedeHue Terpa’ipa,
npoxojsmiee yepe3 cepeaunsl pedbep DA u AB mapanmnensHo pebpy BC, u nHaiigute
TUTOIIA/h STOTO CEUCHHS.

HNTorosast KOHTPoOJIbLHAs padoTa

Bapmuanr 1
1. Hdan npsimoyronbHbiil TpeyroiabHuk ABC ¢ runorenysoit AC = 13 cMm u kareTom
BC = 5 cM. Otpe3ok SA = 12 cMm, — nepneHaukyisap k twiockoctu ABC.

a) Haitnure | AS + SC + CB |; 6) Halimute yroa mexay npsmoit SB u miIockocThio
ABC.

2. B npaBWIbHOI YeThIpeXyroiabHON MUpaMHK/ie AUaroHallb OCHOBAaHUS paBHA 8V2 cm, a
JBYIPaHHBIA YroJs TIpM OCHOBaHUM paBeH 60°. Haiiaute miomans MNOJHOU
MMOBEPXHOCTU MUPAMHUIBI.

3. Tloctpotite ceuenne kyoa ABCDA1B:CiDi, mpoxomsmeii depe3 BepmmHy D wm
cepenuHbl pedbep AA1 u A1B1.

Bapuanr 2
1. Jlan npsmoyroasHbIi TpeyroabHuk ABC ¢ runoreny3oii AC = 16 cM u katetom BC
= 12 cm. Otpezok SC = 20 cM, — mnepneHaukyasip kK miockoctd ABC.

a) Haitnute | CS + CB + BA |; 6) Haiinure yros mexay npssmMoid SA U IIIOCKOCTHIO
ABC.

2. B npaBWiIbHO YeThIPEXyroabHON MUPAMHU/JIE AUaroHajlb OCHOBaHUS paBHA 43 cM, a
JBYTPAaHHBIA yroja mpu ocHoBaHuM paBeH 60°. Haiinure miomaas NOJHOM
MMOBEPXHOCTH MMUPAMU/IBI.

3. Tlocrpoiite ceuenue kydba ABCDA:B:CiDi1, npoxogsmeii yepes mpsmyo AB wu
cepenuny pedpa Bi1Cj.



11 xmacc

KonTposibHas padbota no teMe "AHaIuTHUYECKas
reoMeTpus’

Bapmuant 1
1. Haiimure ckansipHOE TIPOU3BEACHUE d - b, eciu:

ldl=3,|b|=42(d;b)=120°

2. Tlpu kaKoM 3HaYeHnH n BekTopbl a{2n; —3; —6} u b{3; —n; -3} Gymyr
MEPIEH UK YIAPHBIMU?
3.Haiiute yroi Mexy Bekropamu a{5; —2; 7} u b{7; 5; 2}.

Bapuanr 2

1. Haiinmure ckamsipHOe TIPOU3BEICHUE d - B, €CIIN;
lda|l=6,|b|=12(d;b) =135

2. Tlpu KakoM 3HaueHHH 1 BeKTopbl a{5; 2, —3} u b{n; —1; 4} Gyyr
MEePICHIUKYIAPHBIMU?
3.Haiizure yroi mexny Bekropamu d{2; 1; 1} u b{-1; —1; 0}.

KonrtposnbHas padora "IloBTOpeHHE: MHOTOIpaHHUKH,
CEYCHUSI MHOTOTPAHHUKOB"



Bapuant Nel

1. TlocTpouTh ceueHUE MPU3MEI, IPOXOIAIIEE Yepe3 TOUKy M U mpsMyro a:

3. CTopoHa OCHOBaHMS MPABWIBHON YETHIPEXYTOJbHON MPU3MBbI PaBHA @, THAarOHAIIb
MPU3MBI 00pa3yeT ¢ TIOCKOCThIO OCHOBaHMS yroJ 45°. Haiinure:

a) TMaroHayb MPU3MBI,
0) yroJ Mexy JHaroHajbio MPU3MBI U IJIOCKOCTBI0 OOKOBOM I'paHH;

B) IUIOIIA/Ib OOKOBOI MOBEPXHOCTH MPU3MBI.
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Bapuant Ne2



[TocTpouth ceueHue MpU3Mbl, MPOXOASIIEE YEPE3 TOUKY M U NpsAMYyIo a:

2.0cHOoBaHUEM TIPSMOU TPEYrOJIbHOM MPU3MBI CITY>KUT MIPSMOYTOJIHHBIA TPEYTOJIBHHUK C
Kareramu 4 u 6, a TaroHagb OoJbiIel OOKOBOM rpanu paBHa 14. Haiiaure nmiomans

IOJIHOM MMOBEPXHOCTH MPU3MBI.
Uepes cpeHIO0 JIMHUIO OCHOBAHUS TPEYroJIbHON MPU3MBI, IIOIIA b OOKOBOM

3.
MMOBEPXHOCTU KOTOPOU paBHa 26, MpoOBeIeHa MII0CKOCTh, apajuiebHas 60KOBOMY
pebpy. Haitaure miomaas 60KOBOW MOBEPXHOCTH OTCEUCHHON TPEYTOJIbHON IPU3MBbI

KonTtposbHas padora "OO0bEM MHOTOrpaHHUKA"



Bapuanr 1

1. OcHOBaHME NPSAMON TPEYrOJIBbHON MPU3MBI — IPSIMOYTOJIBHBIN TPEYTOJIBbHUK C
kareramu 3 cM u 10 cm. Boicota npusmsl paBHa 8 cMm. Haligure 00bEM pU3MBblL.

2. Haiimute 00bEM PaBIIILHOM YETHIPEXYTOIBHON MTHPaMUIbl, 00KOBOE peOpO KOTOPOit
paBHO 12 cM 1 00Opa3yeT ¢ MIOCKOCTbIO OCHOBAaHMSI yroJ 45°.

3. Haiigute 00b€M paBUIIbHON yCEUEHHOM TPEYTrOAbHON MUPAMMU/IBI, CTOPOHBI
OCHOBaHUM KOTOPOH paBHbI 6 ¢cM U 8 cM, a BbICOTa — 9 CM.

4. OcHOBaHHEM NMUPAMUJbI ABJISETCSI paBHOOEAPEHHBIN TPEYTOJIBHUK C YIJIOM 0 IIPU
OCHOBAHUU M PaJyCOM BIMCAHHOM OKPYXHOCTH I. /[Be O0KOBbIE IPaHU TUPAMHU/IBL,
coJiepkaniiue OOKOBbIE CTOPOHBI OCHOBAHMSI, IEPIICHIUKYIISPHBI IIJIOCKOCTH OCHOBAHUS,
a TpeThsl HaKJIOHEHa K Hell noA yriaoMm f. Haiinure o0bEM nupamMupl.

5. B npaBuibHON TPEyroJIbHOW MUPAMUJIE TUIOCKUM YTOJI ITPU BEPIINHE PABEH (.
Haiinure 00bEM mupamupl, eciiu €€ BricoTa paBHa h.

Bapuanr 2

1. OcHOBaHME NPSIMON YETBIPEXYTOJIBHON MPU3MBI — APAJIIETIOPAMM CO CTOpOHAMHU 4
cM U 5v2 cM 1 yriom 45° Mexy HuMu. Beicota mpusmbl pasHa 6 cm. Haiiure 06bEM
MIPU3MBEL.

2. Haitgute 00pEM NpaBUIIBHOM YETBIPEXYTOJILHON TUPaMUIBI, OOKOBOE pedpo KOTOpOi
00pasyeT ¢ TI0CKOCThIO OCHOBaHMS yroJl 60°, a CTOpoHa OCHOBaHHUS paBHA 8 CM.

3. Haitnure 00bEM MpaBMIIbHON yCEUEHHON YETHIPEXYTOJIBHON TUPAMU/IBI, CTOPOHBI
OCHOBAaHMU KOTOPOU paBHbI 4 cM U 7 cM, a BbIcoTa — 12 cM.

4. OcHOBaHMEM NUPaMUBI SBIISIETCS MPSAMOYTOJIbHBIN TPEYTOJIBHUK C KATETOM a U
MIPUJIEKAIIUM OCTPBIM YIJIoM o. J[Be OOKOBBIE TpaHHU MUPAMUIbI, COAEPIKAIINE KAaTEThI
3TOTO TPEYTOJbHUKA, IEPIIEHIUKYIISIPHBI IJIOCKOCTH OCHOBAHMUS, a TPEThS HAKJIIOHEHA K
Hel mox yriioM B. Haliagure 00bEM mupamMubl.

5. B nipaBWJIbHOM Y4ETHIPEXYTOIbHON MUPAMUE TUIOCKUNA YTOJI IIPU BEPILIMHE PABEH (.
Haiinure 00bEM nupamuis, eciii e€ BeicoTa paBHa h.

KonTposabHas padota 1o tTeme "Tesa 1 TOBEPXHOCTH
BpamieHus"



BAPHUAHT 1

1.0ceBoe ceyenue MIIHMHAPA — KBaApaT. [1nomans 0CHOBAHUS MUIMHPA paBHa 167 cM? .
Haitaure niomanb N0JHONW MOBEPXHOCTH LIWJIMHAPA.

2.BrIcoTa KoHyca paBHA 6 cM. YToI IPH BEpIIMHE 0CEBOTo cedenus paseH 1200,

Haiinure:

a) IUI0IIa s OOKOBOM MOBEPXHOCTH KOHYCA,

0) myomags ceueHus KOHyca IUIOCKOCTBIO, MTPOXOIAIICH uepes IBe 00pasyromue,
yron mexay koTopsivu 30°.

3. Inametp cdepsl paBeH 2p. Uepes koHel nuamerpa cepbl MpoBeeHa TIOCKOCTh O]
yrinom 45°x memy. Haiiute 1mny MUHAM TIepecedeHns cepsl STOi MI0CKOCTHIO.

BAPHUAHT 2

1. OceBoe ceueHue IUIMHIApPA — KBaJApaT, AUAroHajdb KoTtoporo paBHa 4 cm. Haiimure
IJIOLIA/1b CEYSHUSI LIUITNH/IPA.
2. Pamnyc OCHOBaHWS KOHyca paBeH 6 cM, a oOpasyromas HakIOHEHa K IUIOCKOCTH
ocHOBaHHs 0 yriiom 30° .
Haitmue:
a) Tonaab OOKOBOW MOBEPXHOCTH KOHYCA,
0) TuIoIaabh CeYCHMST KOHYyCa TII0CKOCTHIO, MMPOXOSIIEH Yepe3 ABe oOpasyromue,
YTOJI MEKTy KOTOPBIMH paBeH 60° .

3.JInametp mapa paBeH 4p. Uepes koHel auameTpa mapa MpoBElICHA IJIOCKOCTh MO
yrnom 30° x memy. HaiinuTe momaas cedeHus, MOMy4EHHOTO NPH MEPECeUeHNH Mmapa
JAHHOU TJIOCKOCTBIO.

KontponbHas padbora mno teme "Ilnomanyu moBepXHOCTH U
00BEMBI KPYTJIBIX TET"

Bapuant 1

1. OceBoe cedyeHue LMIMHIpAa — KBajpar, AuWaroHaiab kotoporo 4 cm. Haiinute
IUI0IA/Jb OOKOBOM MOBEPXHOCTH LIMIIMHIPA.

2. Paguyc ocHoBaHus KOHyca paBeH 6 cM, a oOpa3ylolias HakJIOHEHa K IUIOCKOCTH
OCHOBaHusA noj yrioM 60°. Haiinure mionjanp cedeHus, MPOXOIALIET0 4Yepe3 JBE
oOpazyromue, yroj Mexy KOTOPbIMU paBeH 45° 1 mioa s> 60KOBOH MOBEPXHOCTH
KOHYCa.

3. Juamerp mapa paBeH d. Uepe3 koHell AuaMeTpa MPOBE/ICHA IIOCKOCTh MOJ YIIIOM
45° x memy. Haiinure muomane ce4eHus mapa 3TOH MIOCKOCTBIO.

Bapuanr 2
1. OceBoe ceueHne NUIMHIpPAa — KBaJpaT, IJIOIIAb OCHOBAHUS IMIIMHApA paBHA 167
cM?. Haiiiute miomaas G0KOBOM MOBEPXHOCTH HUIHH/IPA.



2. Bricora xoHyca paBHa 6 CM, Yroj NpH BEpIIMHE OCEBOro ceueHust paBeH 90°.
Haiigure mnomaas O0KOBOM MOBEPXHOCTH KOHYCA.

3. Inomane ceyeHus mapa IJIOCKOCTBIO, MPOBEACHHONM Yepe3 KOHEI AuaMeTpa oA
yriom 30° x Hemy, paBHa 751 cm?. Haiimte quameTp mmapa.

KonTtposbHas padora "/Ipuxenus"
Bapuanrt 1

1. [Jansi Bektopsl a{l; —2; 0}, b{3; —6; 0}, c{0; —3; 4}. Haiimure xoopauHaTHI
BekTopa p =2a—b/3 —c.

2. Haiigure yron mexny npsmbivu AB u CD, ecim A(6; —4; 8), B(8; —2; 4), C(12; —
6; 4), D(14; -6; 2).

3. Han xkyo ABCDA:B:C:1D;. Haiimute yron ¢ mexay Bekropamu AD1 u BM, rre
M — cepenuna pedpa DD:.

Bapmuanr 2

1. Jlausl Bektopsr @ = 2i — 3] + kK u b = 4i - 2Kk, rae |, j, K — equHruHbBIC B3aUMHO
MePIICHINKYIIIPHBIC BEKTOPHI (OpThI). HaiinTe crayisspHOE MPOU3BEICHNE
BEKTOpOB a U b.

2. Haiigure yron mexay npsmeima MN u EF, eciu M(1; 1; 0), N(3; -1; 0), E(4; -1;
2), F(0; 1; 0).

3. Jlansl koopauHaThl BepiuH TeTpadapa MABC: M(2; 5; 7), A(1; -3; 2), B(2; 3;
7), C(3; 6; 0). Hatimute paccrosiaue ot Touku K mo Touku O, rae K — cepenuna
pedbpa AM, O — cepenuna pedpa BC.

WTorosas KOHTpOJbHAs paboTa
Bapuanrl

1). JImametp mapa paBeH BBICOTE KOHYca, 00pa3yrolas KOTOPOTro COCTaBISCT C
IJIOCKOCTBIO OCHOBaHuUs yrou, pasHelil 60°. Haitnure oTHOIEHNE 006EMOB KOHYCA U
mapa.

2). O6béM nunuHApa paBeH 96z cM®, TIomaap ero oceBoro ceuenus 48cv’. Haiinure
wiomaab chepsl, OMUCAHHON OKOJIO HMJIUHAPA.

3). B konyc Bnucana nupamuia. OCHOBaHHUEM MUPAMUJBI CITYXKHUT MPSIMOYT OJIbHBIN
TPEYrOJIbHUK, KaTET KOTOPOTO PaBeH 2p, a Npuiexaniuil yroi paseH 30°. bokoBast rpaHb
MIAPaMHU/IbI, IPOXOAAIIAs Yepe3 NaHHbBIN KaTeT, COCTABIIAET C INIOCKOCTHIO OCHOBAHUS
yroi 45°. Haiinute 06b&M KoHyca.

Bapuanr 2



1). Inametp 1mapa paBeH BbICOTE LIUIUH/IPA, OCEBOE CEYEHHE KOTOPOTO €CTh KBaJIpar.
Haiinute oTHOIIEHHE 0OBEMOB 11apa U LUJIMHIPA.

2). B koHyc, oceBoe ceueHrne KOTOPOro €CTh MPaBWIbHBIN TPEYTrOJIbHUK, BIUCAH 1Iap.
HaiinuTe oTHOmMIEHNE myiomiau cepsl K IUomaan 60KOBOW NOBEPXHOCTH KOHYCA.

3). B mmiunap Brimcana npusMa. OCHOBaHMEM MPU3MBI CITYXKUT MPSMOYTOIbHBIN
TPEYroJbHUK, KATET KOTOPOTO paBeH 2p, a MpUJIeKaIuii yroi paseH 60°. Jluaronaib
0oJbIIei OOKOBOM I'paHM MPHU3MBI COCTABIISIET C TUNIOCKOCTHIO €€ OCHOBAHMS yroi 45°.
Haiigure 006EM mymmHpa.



