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HOACHUTEJIBHASA 3AIIMCKA

I'eomeTrpust sBhsieTcs OogHUMM U3 0a30BBIX KYPCOB Ha YPOBHE CPEIHErO
o01rero oopa3oBaHus, Tak Kak 00ecrieYMBaeT BO3MOKHOCTh U3YyUCHHS TUCIUILUTMH
€CTECTBEHHO-HAYYHON HAMPaBICHHOCTH W TIPEIMETOB TyMaHUTApHOI'O IIMKJIA.
[TockonmpKy  Jormueckoe  MbIIUICHHE,  (GOpMHpYEeMOe TNpPU  W3YYEHUH
00y4YaroMMUCS TOHATUIHBIX OCHOB I'€OMETPHUH, MPHU J0Ka3aTeIbCTBE TEOPEM U
MOCTPOEHUM LIEMOYKU JIOTUUYECKUX YTBEPKIACHUU MPHU PEIICHUH T€OMETPUUYECKUX
3a7a4, YMEHHE BBIJBUTaTh M OINPOBEPrarh TUIOTE3bl HEMOCPEICTBEHHO
VCIIOJIb3YIOTCSL TP PELICHUU 337a4 €CTECTBEHHO-HAYYHOTO LHKJIA, B YaCTHOCTHU
bu3nYecKux 3a1ad.

Ilenb ocBOeHUS TIporpaMMbl yueOHOTO Kypca «I'eoMmeTpusi» Ha yriayoaéHHOM
YPOBHE — pa3BUTHE WHIWBHIYAJIbHBIX CIOCOOHOCTEH OOydYaromuxcs Mpu
U3YYEHUU T€OMETPHUHU, KaK COCTABIISIONICH mpeaMeTHON obnactu «MaTtemaTuka u
uHpopMaThkKa»  4epe3  O0EeCleYeHHE  BO3MOXXKHOCTH  NpHOOpEeTeHHs U
UCIIONIb30BaHUsl Ooyiee TIyOOKHX TEOMETPUUYECKHUX 3HAHUHW W JIeHCTBUH,
cnenuUIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIIEITHOTO MPOo(heCCHOHATBLHOTO
o0pa3oBaHus, CBA3aHHOTO C UCIIOJIb30BAHUEM MAaTEMaTUKH.

[IpuoputeTHBRIMU 3ajja4yaMy Kypca TE€OMETPUH Ha YriayOJEéHHOM YpOBHE,
PaCHIUPSIOIMIMMHI U YCHIIMBAIOIIMMHU Kypc 0a30BOr0 YPOBHS, SIBJISIOTCS:

paclMpeHue MpeaCcTaBieHus: 0 TEOMETPUU KaK 4acTH MUPOBOM KYJIbTYpbl U
dbopMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOLTUM MUPOM;

dbopMupoBaHuEe TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIIUX MaTEMAaTHYECKUX MOJEIAX, IMO3BOJISIONIMX OMNUCHIBATH U M3y4aTh
pa3HbIE SABJICHHS OKPYXKAIOLIETO MUPA, 3HAHUE MOHATHHNHOIO aIapara o pasaeiny
«CtepeoMeTpus» yueOHOro Kypca TeOMETpUH;

dbopmupoBaHue YMEHUS BJIAJICTh OCHOBHBIMH TIOHATHUSIMH 0
IIPOCTPAHCTBEHHBIX ()UTypaX M HMX OCHOBHBIMH CBOMCTBaMH, 3HAHHE TEOPEM,
dbopMyn U yMeHHE WX TPUMEHSTh, YMCHHUS [IOKa3bIBaTh TEOPEMBbI U HAXOIUTH
HECTaHJIapTHbIE CIIOCOOBI pelIeHuUs 3a1a4,

dbopMupoBaHre yMEHHUS paclio3HaBaTh Ha YepTeXaxX, MOJAEISIX U B peaJbHOM
MHUpPE€ MHOTOTPaHHMKM M TeJla BpalleHUs,, KOHCTPYHPOBATh T'€OMETPUUECKHE
MO/ICIH;

dbopMupoBaHrEe MOHMMAHUS BO3MOXXHOCTH AKCHMOMATHYECKOI'O IMOCTPOCHUS
MaTeMaTHYECKUX TEOpui, (popMHpOBaHHE MOHUMAHHUS POJM AKCUOMATUKHU TIPHU
IIPOBEJICHUU PACCYKICHUU;

dbopMupoBaHrUe yMEHHs BJIaJeTh METOJAaMU JOKA3aTEIbCTB U aJIrOPUTMOB
pelieHus, yMeHUs MX TPUMEHATh, MPOBOAWUTH JIOKa3aTeIbHbIC PACCYXICHUS B
X0JI€ PEIIEHUs] CTEPEOMETPUYECKUX 3a4a4 M 33/1a4 C IPAKTUYECKUM COJICpKAaHUEM,
dbopMupoBaHUE TPEACTABICHUSA O HEOOXOJWMOCTH  JOKAa3aTelIbCTB  IIPH



00OCHOBaHMUHY MaTEeMAaTHYECKUX YTBEP)KICHUI U PO aKCHOMATUKHU B MIPOBEJICHUU
JENYKTUBHBIX PacCy>KICHUH;

pa3BUTHE M COBEPLICHCTBOBAaHUE MHTEUIEKTYaJbHBIX W  TBOPYECKHUX
COCOOHOCTEN 00y4aroIIMXcs, MO3HABATEIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX
YMEHU, KpUTHUYHOCTH MBIIUICHHSI, UHTEpeca K U3YYCHHUIO T€OMETPHH;

(dopmMupoBaHue (QYHKIMOHATBHOW TI'PaMOTHOCTH, PEJIEBAHTHON T€OMETpHUU:
YMEHHS paclO3HaBaTh IMPOSIBICHUS T'€OMETPUUYECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEW B peajbHBIX KU3HEHHBIX CUTYAIUSX W MPU H3yUYEHUH IPYTHX
y4e€OHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICIIUPOBAHMs pEaIbHbIX CHUTYyallMif, HCCIEAOBAHUSA IOCTPOEHHBIX MOJEIEH,
UHTEPIIPETALNU OTYyYEeHHBIX PE3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIbHBIMH JIMHUSMH y4eOHOro Kypca «I['eomerpus» B
10-11 «knaccax sBuswoTcs:  «lIpsiMble W TMJIOCKOCTM B IPOCTPAHCTBEM,
«MHororpannuku», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «/IBIXKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HNOHSTUSMUY», PEIEBAHTHHIMM T'€OMETPUU Ha YIIIYOJIEHHOM ypOBHE OOY4YeHHs B
10-11 kmaccax, OTHOCUTCS KO BCEM COJIEpKaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
(opMHUpOBaHME JIOTMYECKMX YMEHHMI  pacnpelnensiercs He TOJNBKO 110
CoJlep KaTeNIbHBIM JIMHUSM, HO U 10 Togam o0yuenusa. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE NPEIMETHBIM pe3yibTaTaM ocBoeHus PDenepanbHoil padboueit
OporpaMMbl, paclpeneiaéHHbIM IO TofaM OOYy4YeHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPHUHIMITHAIBHBIM BOIPOCaM O0yYaroIIHecs
oOpamiaJuch  HEOJHOKpaTHO. OTO TMO3BOJIIET OPraHU30BaTh  OBJAJCHUE
r€OMETPUUYECKUMHU MOHATUAMH M HaBbIKAMU IOCJIEI0BATEIbHO U MOCTYNATENbHO, C
cOOJIIOICHHEM TIPUHIIUIA PEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T'€OMETPUYECKUX MPEACTABICHUIN 00ydYalolUXCsl, paCIIUPsIs U yrayOuiss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexos kK U3y4EHUIO FTEOMETPUHN HA YTIYyOJIEHHOM YPOBHE MO3BOJISET:

co3math  ycnmoBus  ans  AuddepeHuuanuu  o0ydeHus, MOCTPOSHUS
UHAUBUAYAJIBHBIX 00pa30oBaTENbHBIX MpOrpamMM, OOECHEeUUuTh YriyOJE€HHOE
U3Yy4YEeHHE T€OMETPHUH KaK COCTaBJIsIoIEl yueOHoro npenamera «MaTemaTukay;

MOJITOTOBUTh OOYYAIOIMIUXCA K MPOAOHKEHUIO H3YyYEHUS MaTEMaTHKU C
yaéToM BbIOOpa Oymymielr mpodeccuu, oOecrieunBasi MPEEMCTBEHHOCTh MEXKIY
o01uM ¥ npoeccuoHanbHBIM 00pa30BaAHUEM.

Ha wusyuyenue yueOHOro kypca «['eomerpusi» Ha yriayOiIEéHHOM YpOBHE
orBoautcs 204 yaca: B 10 kiacce — 102 ygaca (3 yaca B Hegento), B 11 xmacce — 102
yaca (3 yaca B HEZIeII0).



COILEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATUS ~ cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npocTpaHcTBO. lloHATHE 00 aKCHOMAaTHYECKOM IOCTPOCHHHM CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHoe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pECEKarolInuecs,
napajielibHble W CKpemuBaromuecss mnpsimbie. [IpU3HakKu CKpenyBaroluxcs
npsaMbIX. [lapamienbHOCT IPSMBIX U IVIOCKOCTEN B IIPOCTPAHCTBE: MapaJuIeIbHbIe
IIPSIMBIE B IPOCTPAHCTBE, MAPAIIIEIBHOCTD TPEX NPSIMBIX, MAPAIIIENBHOCTD MPSMON
u 1iockoctd. [lapamiensHoe M UEHTpabHOE MPOEKTUPOBAHME, H300paKeHUe
¢uryp. OCHOBHbBIE CBOICTBa MapauIENbHOIO NPOEKTHpoBaHuA. M300pakeHue
Guryp B mapauieIbHOW MPOEKIUHU. YTJbl C COHANPABIECHHBIMU CTOPOHAMM, YIOJI
MEXIy NPSMBIMH B IIPOCTpaHCTBE. [lapajienbHOCTh IIIOCKOCTEN: NapajuieIbHbIe
IIJIOCKOCTH, CBOWCTBA HapaijIeIbHbIX IIJIOCKOCTEH. [Ipocreiimue
NPOCTPaHCTBEHHBIE (PUTYpbl Ha IJIOCKOCTH: TETpajap, Mapajuielenumne,
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NMEPIEHINKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, MPSAMBIE MAPAJUIEIbHbIE W IEPHNEHAUKYJAPHBIE K IUIOCKOCTH,
NPU3HAK TEPNEHANKYISIPHOCTH MPSAMOA M IUIOCKOCTH, TEopeMa O NpsIMOH
NEPIEHANKYJIAPHON IJIOCKOCTH. OpTtoronansHoe IIPOCKTUPOBAHME.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSSHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSTHUE
OT  TOpsMOM 1O  IUIOCKOCTH,  TPOEKIUs  (QUIypbl Ha  IUIOCKOCTb.
[lepneHaAUKYISPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYJIAPHOCTH  JIBYX
II0cKocTer. TeopeMa 0 TpEX MEePIEHAUKYIISIpax.

Yriael B IPOCTPAHCTBE: YroJl MEXAY NPSIMOM M IUIOCKOCTBIO, JBYI'PAHHBIN
yIOJI, JMHENHBIN YroJ JIBYTPAHHOrO yriia. TpEXTpaHHbIA U MHOTOIPAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKMX H
JNBYI'PAHHBIX YIJIOB TPEXTPAHHOrO yria. TeopemMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO yIJia.

MHororpaHHuKH

Buapl MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. lIpusma: n-yronpHas
npu3Ma, NpsMas 1 HaKJIOHHAsl IpHU3Mbl, OOKOBasl U MOJIHAs MOBEPXHOCTh MPU3MBI.
[Tapannenenunien, nOpsAMOYTOJbHBIA  MAPAUIENECHIUIIE] ©U  €ro0  CBOMCTBA.
Kparuvailine mnyTM Ha TOBEpXHOCTM MHOrorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrompHas TUpaMuaa,
npaBuiabHas W yced€HHas mnupamuabl. CoiictBa pébep M OOKOBBIX TIpaHeit
NpaBUJIbHOW mHUpamuzbl. [IpaBuiIbHBIE MHOTOIpAHHUKH: IpaBUJIbHAS TpU3Ma U



NpaBUJbHAS TNUpPaMUA, TNPAaBWIbHAS TPEYTrOJbHAsI NUpaMulia W TPaBUIIbHBIN
Terpa’ap, KyO. IlpencraBineHne O NpaBWIBHBIX MHOTOTPaHHHUKAaX: OKTa’p,
JNOEKadAP U UKOCAdP.

BblunciieHne 31€MEHTOB MHOTIOTPaHHUKOB: pEOpa, [MaroHaiu, YIJIbL.
[Inomans OOKOBOW IMOBEPXHOCTH U IOJHOM MOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIAlb OCHOBaHWM, TeopeMa O OOKOBOW TOBEPXHOCTH MPSIMOM TPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH TNPABUIBHOW MHpPaMUbI,
TeOpeMa O IUIOLIAAN YCEUEHHON MTUPaMUIbI.

CummMmerpuss B HOPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUM  MPABUIIBHBIX
MHOTOrpaHHUKOB. CUMMETpUS B IPaBWIBHOM MHOIOTPAHHUKE: CUMMETPHS
napajuleNIelnnea, CUMMETPHs IPABWIBHBIX NPU3M, CUMMETpUsS IPaBUIBHOU
IMPaMU/IbI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOI'O
BEKTOpPA, BEKTOPBl KOJUIMHEAPHBIE, COHANPABICHHBIE M IPOTHUBOIIOJIOXKHO
HaIIpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[€CTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJBKMX BEKTOPOB, YMHO)KCHHE BEKTOpa Ha
yuciio. CBOMCTBA CI0KEHMSI BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOPA HA YHUCIIO.
[lonATHE KOMIUTaHApHBIE BEKTOPHI. lIpuM3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBmio mapamnenenunena. Teopema O pas3IokKEHHM BEKTOpa IO TPEM
HEKOMIUIAaHapHBIM  BeKTopaM. IIpsmoyronpHas cucrtema  KOOpAMHAT B
npoctpaHcTBe. KoopaunaTtel BekTopa. CBsI3p MEXAY KOOpAMHATAMU BEKTOpa U
KOOpAMHATaMU TOYEK. YTOI Mexay BekTopamu. CKaasipHOE NPOU3BENCHUE
BEKTOPOB.

11 KIIACC

Tesia Bpamenust

[TonsTua: UWIMHAPUYECKAss TOBEPXHOCTb, KOHHUYECKAs IOBEPXHOCTbD,
chepudeckas TOBEpXHOCTh, oOOpasyiomue TMoBepxHocTe. Tema BpalieHus:
WIMHIP, KOHYC, YCEU€HHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxeHue Tten
BpallleHus] Ha IUIocKOocTU. Pa3BépTka nmnuHapa u konyca. Cummerpust chepsl
mrapa.

O6béM. OcHoBHbIE cBoilcTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsMOYTOJIBHOTO Tapajuiesenunena v cieactBuss u3 He€. OOBEM mpsiMol U
HAKJIOHHOM MPU3MBI, WIMHIPA, MUPaMHUIIbl U KOHyca. O0bEM 1Iapa U MapoBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTrOrpaHHUKOB. [Ipu3ma, BhucaHHas B
IWIKHAP, OINKCaHHAas okoio IpuinHApa. llepecedyenue cdepbl U mapa c
wiockocThio. Kacanue mapa u cdepbl miockoctbio. [loHSATHE MHOTOrpaHHHKA,



OMHUCAHHOT'O0 OKOJIO c(depbl, cdepbl, BOUCAHHOW B MHOTOIPAHHUK WJIH TEJIO
BpaLlCHUS.

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, IUIOaab chepbl U e€ yacTel.
[Tonobue B mnpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAIEH MMOBEPXHOCTEH
nonoousix (uryp. IlpeobpazoBanue mnogoOus, romorerus. Pemenue 3agad Ha
IJIOCKOCTH C UCIIOIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOIrOTPaHHUKOB U TEJl BPAIICHUS: CEYEHUS [IWINHAPA
(mapannenbHO Y TMEPHEHAMKYJISIPHO OCH), CEUEeHHS KOHyca (mapajuieibHble
OCHOBAHUIO U MIPOXOASIIUE Yepe3 BEPIIUHY), CEUCHUS I11apa, METO/bl TOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ IEpeHoca
CEeKyIIEH MIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bekrtopel B mpoctpancTtBe. Omnepauuu HajJ BEKTOpamMu. BekTopHoe
YMHOKEHUE BEKTOpoB. (CBOWCTBA BEKTOPHOTO YMHOXeHHs. [IpsmoyronbHas
cUcCTeMa KoopauHaT B mpocTpancTBe. Koopaunarsl Bektopa. PaznoxxkeHnue BekTopa
no Oazucy. KoopaWHATHO-BEKTOPHBIA METOA MPU PEHICHUU TEOMETPUUYECKUX
3aaad.

JIBMKeHUsI B IPOCTPAHCTBE

JIBwxenust npoctpanctBa. OtoOpaxkeHus. J[BH>KEHUSI U paBEHCTBO (Quryp.
OOuue cBolcTBa JBWKEHUU. Bubl JBWXEHUN: TapaliebHBIA IEepeHoc,
LEHTpaldbHasl CHUMMETPHS, 3€pKaJibHasi CUMMETpHUsS, IMOBOPOT BOKPYT HPSIMOM.
[TpeoOpazoBanus nogodus. [Ipsmas u cepa Diinepa.



IVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpaxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMNA 00YUaAIOMIEroCs KaK aKTUBHOTO H
OTBETCTBEHHOTO  4WJIE€HAa  POCCHUUCKOro  OO0IIecTBa,  MPEJACTaBICHHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUIH,
poLEeyp TPaXAAHCKOrO oOIecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHE
B3aHMOJICICTBOBAaTh C COLMAIBHBIMA HWHCTUTYTaMHU B COOTBETCTBUHM C HX
GYHKIUSIMUA U HA3HAYCHUEM;

2) naTpuoTH4YecKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUUCKOM T'PakIaHCKONW HIACHTUYHOCTH, YBAXKCHUS K
MPOIUIOMY M HACTOAIIEMY POCCUUCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOIIECHHUE K
JOCTUKECHUSIM POCCUMCKUX MATEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU IIKOJIbI,
UCIIOJIb30BaHUE DTHX JOCTIKEHUNM B JIPYrUX HayKaxX, TEXHOJOTusX, cdepax
3KOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapozaa, ChOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOrO MOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTMI)KCHUM HAYKH U JEITEIbHOCTBIO YYEHOIO, OCO3HAHHUE
JMYHOTO BKJIa/ia B TOCTPOCHUE YCTOMYUBOIO OYYIIIErO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0OBEKTOB, 3a/1ad, PELICHUH, pacCyXIECHUNH, BOCIPUUMUYUBOCTh
K MaTEMAaTUYECKUM ACIIEKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuyeckoe BocIUTAHHE:

c(OPMHPOBAHHOCTh yMEHUS TMPUMEHATh MAaTeMAaTHYeCKHUE 3HAHUA B
MHTEpecax 3I0pOBOro 1 0e30macHoro oopasa *Ku3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTJIbIXa, peryispHas ¢usnueckass akTUBHOCTH), PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOM JAEATENBHOCTBIO;

6) Tpy10BOE BOCTIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYJAOIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHANIBHOM  JESATENILHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW H €€ MPWIOKEHUSMU, YMEHHUE COBEpIIaTh OCO3HAHHBIM BHIOOP
Oynymeir mpodeccurt W Ppearn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0O U



caM0o0Opa30BaHUI0 Ha TPOTSHKEHWU BCEM JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU MTPAKTUYECKUX 3a/1ady MaTEMaTHYECKOM HApaBIeHHOCTH;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTMYECKOM KYJIbTYpbl, TOHUMAHHE BIMSIHUSA
COIMATbHO-?)KOHOMUYECKUX TPOIIECCOB HA COCTOSHUE MPUPOTHON M COIMATBLHOU
Cpellbl, 0OCO3HAHHE TJI00ATILHOTO XapaKTepa dKOJIOTHYECKUX MPOOTIEM, OpUCHTAIIHS
HA NPUMEHEHHE MaTEeMaTHMYEeCKUX 3HAHWN [Ji1 peuieHus 3ajad B 001acTu
OKpY’)Karoliel cpelbl, IUJIAHUPOBAHUE IIOCTYNKOB U OIICHKM HMX BO3MOXKHBIX
MOCJICICTBUM VISl OKPYIKAIOIIEH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKH W OOIIECCTBEHHOM  MPAKTUKH, TMOHUMAaHUE
MaTEMaTUYECKON HayKHh Kak cQepbl YeIOBEUECKOW JIeATeNIbHOCTH, 3TarloB €&
pPa3BUTUS W 3HAYUMOCTH IS PA3BUTUS IUBUIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKU U MaTeMaTUYECKOW KYJIbTYpOW KakK CpEACTBOM MO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO AEATEIbHOCTD
UHAUBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE el CTBUSA

ba3oBble jjornueckue aeiicTBMs:

BBISIBIISITh M XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKKA MATEMATHYECKUX
OOBEKTOB, TIOHATHH, OTHONICHWH MEXAY TOHATHIMH, (OpMyIHpPOBATH
OTIpe/IeNIeHHs] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN NMPU3HAK KiaccU(pUKaIIH,
OCHOBAHMSI /1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOJIUMOI0 aHAIHN3A;

BOCIIPHHUMATh,  (HOPMYyIUpOBaTh H  NPEeOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIBHBIC M OTPHUIIATEIIbHBIC, CIMHUYHBIE, YACTHBIC M OOIIHE, YCIOBHEIC;

BBISIBJISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUAX W YTBEPXKICHUSX, MpeAsiaraTh KPUTEPUU IS
BBISIBIICHHS 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUNN;

JIeNIaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUCHUM, YMO3aKIIOUCHU 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENILHO JIOKA3aTEeIbCTBA MATEMATUIECKUX YTBEPIKICHUM
(IpsIMBIE ¥ OT MPOTHBHOTO), BRICTPAUBATh apTyMEHTAITUIO, PUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHS U BBIBOIBI;

BBHIOMpATh CMOCOO perieHus ydyeOHOM 3ajmayu  (CpaBHHMBATh HECKOJIBKO
BApUAHTOB  pEIIEHUs, BbIOMpaTh HamOoOJee MOAXOMANUHA C  YIETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbckue AeiicTBUS:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIEA0BATEIbCKUNA WHCTPYMEHT TO3HAHMUS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MPOOIIEMY,
yCTaHABJIMBATh UCKOMOE M JIaHHOEe, (OPMHPOBATH THUIOTE3Yy, apTyMEHTHUPOBATh
CBOIO MMO3UIIMI0, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEIILHO CIUITAHUPOBAHHBIM IKCIIEPUMEHT, UCCIEIOBAHUE
M0 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTuiecKoro o0beKTa, sIBICHUs, MpoIecca,
BBISIBIICHUIO 3aBUCHMOCTEN MEXIy O0OBEKTaMU, SIBICHUSMU, ITPOIIECCAMU;

CaMOCTOSITETLHO (HOpMYNIHpPOBaTh OOOOIIEHUS W BBIBOJABI IO pPE3yjIbTaTaMm
NPOBEAEHHOTO  HAOIIOJICHUS, UCCJICIOBAaHMS, OLIEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIEHHIA;

POTHO3UPOBATH BO3MOXKHOE pa3BUTHUE TMpOIECCa, a TaKkKe BbIJABUTAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

PabGora ¢ unpopmanmei:

BBISIBIISITH ACPUIIUMTHI UH(OpMAIMKU, TaHHBIX, HEOOXOAUMBIX NJisi OTBETa Ha
BOIIPOC U JIJI pEUICHUS 33]1a4u;

BBIOMpaTh MH()OPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIIM3UPOBATD,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WH(OOPMAIUIO PA3JIMYHBIX BHUIOB U
dbopm IpecTaBICHNUS,

CTPYKTYpHUpPOBaTh HH(OpPMAIMIO, MPEACTABISITh €€ B pa3auyHBIX (dopmax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHUBATh HaJEKHOCTh uHbopMau o CaMOCTOSITETTLHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe JeHCTBUSA

OO0menne:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYK/I€HHSI B COOTBETCTBUU C YCIOBUSMU U
HensMu OOIIEHMsI, SICHO, TOYHO, T'PAaMOTHO BBIPa)KaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTAX, JaBaTh ITOSICHEHMs 110 XOMy PELICHUs 3aJayu,
KOMMEHTUPOBATh MOIYy4YECHHBIA pE3yJIbTarT;

B XOZI€ OOCYXJI€HHUsI 3a]1aBaTh BOIPOCHI MO CYIIECTBY OOCYXAAEMOU TEMBI,
npoOJyieMbl, pelraeMod 3aJayd, BbICKA3bIBaTh MWJEH, HAIlEJICHHbIE Ha IOUCK
pelIeHns, COIOCTABJIAITh CBOU CYXICHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
auanora, oOHapyKMBaTh Pa3MuM€ M CXOACTBO MO3ULMUH, B KOPPEKTHOM (opme
(GbopMyIHpoOBaTh pa3HOIACHs, CBOM BO3PAKEHUS;

IPEICTABIATh PE3YJIbTAThl PELICHUS 33J1a4y, SKCIIEPUMEHTA, UCCIIEN0BaHMs,
IOPOEKTa, CAMOCTOSITENIbHO BbIOMpaTh (popMaTr BBICTYIUIEHUS € YYETOM 3aaay
IpE3EHTAlMU U OCOOEHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIE YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUA
Camoopranuzanus:



COCTaBJIAThH IIJIaH, AJITOPUTM PEIICHHS 3a/1a4d, BEIOMPATh CIIOCOO PEIICHUS C
y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUN C y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIIMOHAJIbHBII HHTEJJIEKT:

BJIQJCTh HABBIKAMHM  TIO3HABAaTEIBHOW  pEQUIEKCMH KaK  OCO3HAHUS
COBEPINAEMbIX JIEUCTBUI U MBICIHUTENBHBIX MPOIECCOB, UX PE3yJIbTATOB, BIAJIETh
croco0aMu CaMOTPOBEPKU, CAMOKOHTPOJISI TpoIlecca M pPe3ysibTara PEIIeHUs
MaTeMaTH4YeCKOM 3a1auu;

NPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH MU PEIICHUM 3aadH,
BHOCUTH KOPPEKTHUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaAWJCHHBIX OIMMUOOK, BHISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSAM, OOBSICHATH MPUUHHBI
JOCTHXKEHHUS WA HEJIOCTHXKEHHS pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTH OLINOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEJIbHOCTD:

MOHUMATh W HCIIONH30BaTh MPEUMYIIECTBA KOMAHIHON M WHIUBUIYaJIbHOU
paboThl mNpu pelleHuH Y4YeOHBIX 3aJa4y, MPUHUMATh 1€lb COBMECTHOMU
JIeSITENbHOCTH, TUIAHUPOBATh OpPTaHU3AIMI0 COBMECTHOM paloThl, pacHpeneNsTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXAAaTh MPOLECC U Pe3yiabTaT padoTHI,
000011aTh MHECHMS HECKOJILKHX JIIOICH;

y4acTBOBaTh B TPYNIOBHIX opmax paboTel (0OCYyXaeHus, 0OMEH MHEHHI,
«MO3TOBbIE€ IITYPMBI» W HWHBIE), BBHIIOIHATH CBOIO 4YacTh pabOTHl |
KOOPJIWHUPOBATh CBOM JACHCTBUS C JPYrUMHU YJIE€HAMH KOMAaHBI, OIICHUBATH
Ka4ecTBO CBOETO BKJaJa B OOMIMN MPOMYKT MO KPUTEPHUIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHS.

HNPEAMETHBIE PE3YJIBTATDI

K xonmy 10 kiaacca oOyJaromuiicss HAyIUTCS:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TMOHSTUSIMU CTEPEOMETPUU TIPU
pElIeHUH 3a/1a4 U MPOBEICHUN MAaTEMAaTHUECKUX PACCYKJICHHUIA;

e TMPUMEHSTH AKCHOMBI CTEPECOMETPUU U CJECACTBUS U3 HUX NPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIIOJIIOKEHUE MPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO ONEpPUPOBATh TMOHATHSMU, CBS3AHHBIMH C yIJlaMd B
MPOCTPAHCTBE: MEXYy MPSMBIMH B MPOCTPAHCTBE, MEXKIY NPSIMOM U
IUIOCKOCTHIO;

e CBOOOJIHO OMIEPUPOBATH MOHSTUAMHU, CBSI3aHHBIMU C MHOTOT'PAaHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJbI MHOTOI'PAaHHUKOB (TIpHU3Ma,
nupaMuaa, NPSMOYTOJIbHBIN Mapajienenunes, Kyo);

e KJAacCU(pUIMPOBATh  MHOTOIPAHHUKH, BbIOMpas  OCHOBaHUS I
KJIacCU(pUKAIUK;

e CBOOOJHO OINEPUPOBATH MOHATUSIMU, CBSI3AHHBIMU C  CEYEHHUEM
MHOT'OI'PaHHHUKOB INIOCKOCTBIO;

e BBIIIOJIHATH napajuienbHOE, LEHTPAIILHOE U OpPTOrOHAJIBHOE
POEKTUPOBaHKUE (UTYp HA IMIIOCKOCTh, BBIIIOIHATH M300pakeHUus (puryp
Ha TUIOCKOCTH;

e CTPOWUTH CEUYEHHs MHOIOTPAHHUKOB PAa3JIMYHBIMU METOJAMH, BBIIIOIHATH
(BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX QUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMAAM  TOBEPXHOCTEH  MHOTOIPAaHHMKOB  (TpH3Ma,
nupamMuia), FEOMETPUUYECKUX Tell ¢ TPUMEHEHUuEM (HOpMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, LEHTP, OCh M IUIOCKOCTb CHUMMETPUHU
uryper;

e CBOOOJHO OMNEpPUPOBATH MOHATHAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJMHATaM B IMPOCTPAHCTBE;

e BBINOJHATH JACUCTBHS HaJl BEKTOPAMHU;

e pewmaTrh 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaXOXJEHUE T€OMETPUYECKUX BEIWYMH, NMPHUMEHSS WU3BECTHBIE METO[BI
IPYU PEIIEHNH MAaTeMAaTHYECKHUX 3a7a4 MMOBBIIIEHHOIO0 U BBICOKOI'O YPOBHSI
CJI0KHOCTH;

e TMPUMEHATH MPOCTEUIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKHX 3a/1a4;

e WU3BIEKaTh, MpPEOOpPA3OBbIBATh U HUHTEPIPETUPOBATH HH(OPMALHMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpPeACTABICHHYIO Ha
YepTekKaX U PUCYHKAX;

e IMPUMEHATH IIOJYYEHHbIE 3HAaHUS HA NPAKTUKE: CPABHUBATh U
aHAJIM3UPOBATH pEaJbHbIE CUTYAllMH, MPUMEHATh M3YYECHHbIC MOHSITHUS B
mpolecce IMOMCKa  peHIeHUus MaTeMaTH4YecKd CcHopMyTupoBaHHOM
npoOJIeMbl, MOJEIUPOBATh pEATbHBIE CUTyallMd Ha SA3BIKE T€OMETPHH,
UCCJIEIOBAaTh MTOCTPOEHHBIE MOJEIHN C UCHOJb30BAHUEM T'€OMETPUUECKUX
NOHATUH WU TEOpeM, ammapaTta aareOpbl, pelarh MpakTUYECKHe 3aJayd,
CBSI3aHHBIE C HAX0XK/ICHUEM T€OMETPUUECKUX BEJINYNH;

e UMETh NPEACTAaBICHUS 00 OCHOBHBIX 3Tallax pa3BUTHUS T€OMETPUHU Kak
COCTaBHOM 4acTu (yHIAMEHTA PAa3BUTHUS TEXHOIOTUH.

K xonmy 11 kiaacca oOyJaromuiicss HAyIUTCS:



CBOOOJHO ONEPUPOBATH MOHATUSIMU, CBSI3AHHBIMU C ILMJIUHIPUUYECKOM,
KOHUYECKOM U Cc(hepuyecKod TMOBEPXHOCTSIMHU, OOBACHITH CIOCOOBI
HOJyYEHUS;

ONEepPUPOBATh MOHITHIMH, CBI3aHHBIMH C T€JIAaMHU BPAIICHUS: [IWIHHIPOM,
KOHYCOM, c(hepoit u mapom;

pacmo3HaBaTh Tela BpamieHus (IWIMHAP, KOHYC, cdepa W map) u
OOBSICHATH CIIOCOOBI MOJTYYEHHUS TENl BPAIICHUS;

KJIacCCU(UIIUPOBATHh B3AMMHOE PACIIOJIONKEHUE CPEePhl U MITOCKOCTH;
BBIUMCIISITh BEIMYMHBI DJIEMEHTOB MHOTOIPAHHUKOB W TEJ BpallCHHS,
00BbEMBI U IUIOMIAM MOBEPXHOCTEH MHOTOTPaHHUKOB W TEJN BpallleHus,
reOMETPUYECKUX TEN C MPUMEHEHUEM (hopMy;

CBOOOZHO ONEPUPOBATH MOHATHUAMH, CBA3AHHBIMU C KOMOWHALMSIMH TEI
BpalleHUs] 1 MHOTOTPaHHUKOB: MHOTOIPAHHHK, BIUCAaHHBIA B cdepy U
OINMMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOIOTPAHHUK WIIU TEJIO
BpaIllCHUs;

BBIYMCIIATh COOTHOLLIEHUS MEXY IJIOMAIMUA OBEPXHOCTEN U 00bEMAMHU
MOJTOOHBIX TEN;

n300pakaTb H3ydyaeMble (QUIypbl, BBIIOIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEXHU U3 PUCYHKOB IMPOCTBIX OOBEMHBIX (PUTYp: BHUJI CBEpPXY, COOKY,
CHHU3Y, CTPOUTH CEUECHHUSI TEJl BpaAIlCHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MPeoOpa3oOBbIBaTh HHPOPMALIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YyepTexax U pUCyHKax;

CBOOOIHO ONEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJIHATH ONEPALIMK HAJl BEKTOPAMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHUEM B JEKapTOBOM CHCTEME KOOPIUHAT;
pelaTh reOMETPUYECKHE 3a/1a4l Ha BBIUYMCICHUE YTIIOB MEXKY MPSMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSHUM OT TOYKH 1O IUIOCKOCTH, B
1[EJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOa IIPU PEIICHHH;
CBOOOIHO ONEpUPOBATH TOHATUSMHU, CBSI3aHHBIMU C JBHKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA IBUKEHNN;

BBINIOJIHATh M300paKEHUSI MHOTOTPAaHHUKOB W TeJd BpalleHHs MpH
napajjieIbHOM — [EpeHOCe, IEHTPAIbHOW CUMMETPHUH, 3€pKaIbHOM
CUMMETPHH, IIPU TOBOPOTE BOKPYT MPSAMOM, IpeoOpa3zoBaHus MOA00US;
CTPOUThH CEYEHUSI MHOTOTPAaHHUKOB M TEIl BPAILICHUS: CEUEHUS LMIUHAPA
(mapasienbHO U MEePIEeHIUKYISIPHO OCH), CEYeHUs! KOHYyca (MapajuieibHble
OCHOBAHHMIO Y MPOXOALINE YEPE3 BEPUINHY), CEUEHUS 111apa;
UCIIOJIb30BaTh METOABl MOCTPOEHHSI CEYEHUH: METOJ CJIEAO0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIEN MIIOCKOCTH;



e JIOKa3bIBATh T€OMETPUUYECKUE YTBEPKICHUS;

e TMPUMEHATH TreoMeTpuueckue (HaKThl NJIsi PEIICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIararolluXx HECKOJbKO IIAaroB pPEUICHUs, €CIU YCIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HEABHOU (opme;

e pemaTrh 3aJayd Ha JOKA3aTE€IIbCTBO MATEMATUYECKUX OTHOLICHUWA U
HaXO0XJCHUE T€OMETPUYECKUX BEIINYUH;

e IPUMEHATH IMPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PEHICHUHU CTEPEOMETPUUECKUX 33/1a4;

e TPUMEHATH  TNOJYYEHHBIE 3HAHUSI HA  TPAKTUKE:  CpPABHUBAT,
AHAJIN3UPOBATh U OLICHUBATh PEAJIbHbIE CUTYAllUH, IPUMEHATh U3YUYCHHBIE
MOHATHUS, TEOPEMBI, CBOWCTBA B MPOLECCE MOUCKA  PELICHUS
MaTeMaTU4ecku  CPOPMYJIUPOBAHHOW  MPOOJIEMBbI,  MOJEIUPOBATH
pealbHbIE CHUTYallUM Ha SI3bIKE T'€OMETPHUM, UCCIEAOBAaTh MOCTPOCHHBIC
MOJENH C UCIOJb30BAHUEM TE€OMETPUUYECKUX TOHSITUH UM TEOPEM,
anmapaTta anreOpbl, peniaTh MPAKTUYECKUE 3a/1aud, CBSI3aHHBIE C
HaXO0XJCHUEM F€OMETPUUECKUX BEJINYNH;

e UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHSI T'€OMETPUM Kak
COCTaBHOM 4acTu GyHIAMEHTA PAa3BUTHUS TEXHOIOTUH.

BocnurarenpHbIN TOTEHIIUAT MpeaMeTa «I eoMeTpus» pean3yeTcs depes:

*IpUBJICYCHHE BHUMAHUS OOYYAalOMIMXCS K IIEHHOCTHOMY  acCIIeKTY
U3y4aeMbIX Ha YPOKax SIBJICHUH, OPTaHU3AIUI0 UX Pa0OTHI C MOJIy4aeMoOl Ha YpOKe
COLIMANbHO 3HAYMMOW wWH(pOpMammeld — WHUIMHPOBAHUE €€ O0OCYXKIeHus,
BBICKAa3bIBaHUs 00YYaIOIIMMUCS CBOEIO MHEHHUS 10 €€ MOBOAY, BEIPA0OOTKH CBOETO
K HEl OTHOIIICHUS;

* IEMOHCTPAILAI0 O0YYAIOIIMMCS MPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO
MOBE/ICHUSI, TPOSIBIICHUS YETIOBEKOIIO0Us U TOOpPOCEpIEUYHOCTH, uYepe3 Moadop
COOTBETCTBYIOIIIUX TEKCTOB /I YTEHHWs, 3aqad IS pelieHus, MpoOIeMHBIX
CUTYyalHi 17151 00CYKJIEHHSI B KJIACCE;

* IPUMEHEHUE HAa YPOKaxX MHTEPAKTUBHBIX (pOopM pabOThI ¢ 00yYarOIUMHUCS:
UHTEIUIEKTYalIbHBIX UIP, CTUMYJHPYIOIIMX ITO3HABATEIbHYD MOTHBALHUIO
o0yJaroumxcs; MaTeMaTUYECKUX 00€B, JUCKYCCHI, KOTOPBIE 1al0T 00y4YaroUMCs
BO3MOXHOCTb MPUOOPECTHU OIBIT BEAEHUS KOHCTPYKTHBHOIO JTHAJIOra; rpynioBOi
paboThl WK paboThI B apax, KOTOpPbIE yyaT 00y4yaroumxcs KOMaHAHON padboTe U
B3aMMOJICHCTBHIO C IPYTUMH 00YYaIOIUMUCS;

* MHUI[MMPOBAHUE W  TNONJEPKKY  HCCIEIOBATEIBCKON  JEATEIbHOCTH
oOydarommxcss B paMKax pealu3aldd HWMH HWHAMBUAYAJbHBIX M TPYNIOBBIX



UCCIIEZIOBATEIbCKUX  MPOEKTOB, YTO JAacT OOy4yaroUMMCs  BO3MOYKHOCTb
OpUOOPECTH HABBIK CaMOCTOATEIBHOT'O PEUICHHUS] TEOPETHYECKOW MpoOIeMBbl,
HaBbIK F€HEPUPOBAHUS U O(POpMIIEHUSI COOCTBEHHBIX UIECH, HABBIK YBAXKUTEIBHOTO
OTHOULIEHUS K YYKUM HJIeIM, 0()OPMIICHHBIM B padOTax APYTHX MCCIEAO0BATENEH,
HaBBbIK ITyOJIMYHOIO BBICTYIUICHUSI IEpea ayauTOopued, apryMEeHTUPOBAHUS U
OTCTaWBaHUS CBOEH TOUKU 3PEHUS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoandecTBO yacoB
Ne HaunmeHnoBanue pa3nenoB DJIeKTpoHHBIe (LM (ppoBbIe) 00pa3oBaTeIbHbIC
KonTpoabnbie | IlpakTuyeckue
n/m | M TeM NPOrpamMMsbl Bcero pecypcbl
padoTbI padoTbI
https://resh.edu.ru/subject/lesson/4756/start/203542/
1 BBeneHune B cTepeoMeTpHIO 23 1
) B3aumuoe pacrosioxeHue 6 https://resh.edu.ru/subject/lesson/6133/start/272668/
IMPAMBIX B ITIPOCTPAHCTBE
[MapasienbHOCTh MPSIMBIX U https://resh.edu.ru/subject/lesson/6065/start/125651/
3 IJIOCKOCTEH B 8 1 https://resh.edu.ru/subject/lesson/6129/start/131672/
IMPOCTPAHCTBEC
Ileprer Ky pHOCTS https://resh.edu.ru/sub?ect/lesson/4724/start/204ll/
4 HPAMEIX 1 TI0CKOCTE B 25 1 https://resh.edu.ru/sub!ect/lesson/4757/start/20566/
https://resh.edu.ru/subject/lesson/4748/start/20810/
MPOCTPAHCTBE
https://resh.edu.ru/subject/lesson/6127/start/221519/
5 VYTibl ¥ pacCTOSTHUS 16 1 https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/6018/start/221550/
6 MsororpassuKs 5 https://resh.edu.ru/subiect/Iesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/4023/start/149352/
; Bekropsi B npoCTpatCTEe 12 https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/6404/start/132055/



https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4757/start/20566/
https://resh.edu.ru/subject/lesson/4748/start/20810/
https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/6404/start/132055/

[ToBTOpeHME, 00600IICHNE U

cUCTeEMaTHU3alusg 3HaHUU

OBIIEE KOJIMYECTBO YACOB
I1O0 ITPOI'PAMME

102




11 KJIACC

HaumeHnoBanue KoanuecTBO yacoB
Ne JyekTpoHHbIE (IU(POBbIE) 00pa3oBaTeIbHbIE
pa3aesioB H TeM Kontpoasnsie | IlpakTnyeckne
n/n Bcero pecypcbl
MpOrpaMMsbI padoThI padoTsbI
https://resh.edu.ru/subject/lesson/5724/start/21892/
1 AnanuTryeckas 15 1 https://resh.edu.ru/subject/lesson/5723/start/149167/
reoOMETpHs https://resh.edu.ru/subject/lesson/6083/start/149229/
[ToBTOpEHue, 00001ICHIE https://resh.edu.ru/subject/lesson/4677/start/19037/
2 U CHCTEMAaTH3aLIMs 15 1 https://resh.edu.ru/subject/lesson/4747/start/125589/
3HAHUMN
https://resh.edu.ru/subject/lesson/4904/start/280336/
3 OGbEM MHOFOpaHIKa 17 1 https://resh.edu.ru/sub?ect/Iesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/4046/start/23207/
https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/4903/start/22646/
4 Tena pamess 24 1 https://resh.edu.ru/subiect/lesson/4034/start/2279l/
https://resh.edu.ru/subject/lesson/5525/start/22875/
https://resh.edu.ru/subject/lesson/4906/start/84087/
Il oma s moBepxHOCTH 1 https://resh.edu.ru/subject/lesson/4910/start/23238/
5 . 9 1 https://resh.edu.ru/subject/lesson/4911/start/23300/
00BEMBI KPYTJIBIX Tell
https://resh.edu.ru/subject/lesson/6297/start/22283/
6 J{BrKeHus 5 1 https://resh.edu.ru/subject/lesson/5731/start/22407/



https://resh.edu.ru/subject/lesson/5724/start/21892/
https://resh.edu.ru/subject/lesson/5723/start/149167/
https://resh.edu.ru/subject/lesson/6083/start/149229/
https://resh.edu.ru/subject/lesson/4677/start/19037/
https://resh.edu.ru/subject/lesson/4747/start/125589/
https://resh.edu.ru/subject/lesson/4904/start/280336/
https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/4046/start/23207/
https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/4903/start/22646/
https://resh.edu.ru/subject/lesson/4034/start/22791/
https://resh.edu.ru/subject/lesson/5525/start/22875/
https://resh.edu.ru/subject/lesson/4906/start/84087/
https://resh.edu.ru/subject/lesson/4910/start/23238/
https://resh.edu.ru/subject/lesson/4911/start/23300/
https://resh.edu.ru/subject/lesson/6297/start/22283/
https://resh.edu.ru/subject/lesson/5731/start/22407/

[ToBTopenue, 06001IEHNE

https://resh.edu.ru/subject/lesson/5732/start/23384/

https://resh.edu.ru/subject/lesson/5754/start/149257/

17 )
1 CHCTue MATHEatt https://resh.edu.ru/subject/lesson/4912/start/23573/
3HAHUU
OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME



https://resh.edu.ru/subject/lesson/5732/start/23384/
https://resh.edu.ru/subject/lesson/5754/start/149257/
https://resh.edu.ru/subject/lesson/4912/start/23573/

HNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acosB

KoHTpoabHbIe
Bcero P
padoThbI

IIpakTH4eckne
padoTsbI

Jara
U3yuyeHus

JIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

IToBTOpenue mnanumerpun: Teopema o
NPONOPLHOHATIBHBIX OoTpe3Kax. [lomoOue
TPEYTOJIbHUKOB

IToBTOpeHue mianumeTpun: Teopema
Menenas. PacyeTsl B ce4eHUAX Ha
BBIHOCHBIX uepTexax. McTopus pa3Butus
TUTAHUMETPUU U CTEPEOMETPHUH

[ToBTopenue: Teopema [Tudaropa na
TIOCKOCTH

[ToBTOpEHME: TPUrOHOMETPHUS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

OcHOBHBIE ITpaBwJIa H300paKEHUS Ha
PHUCYHKE IUIOCKOCTH, apaJuIEIbHbIX
NPSIMBIX (OTPE3KOB), CEPEINHBI OTPE3Ka

[TonsTHs cTepeoMeTpun: TOUKA, PSIMAas,
IDIOCKOCTh, IPOCTPaHCTBO. OCHOBHBIC
IpaBwiia H300paKEHHS HA PUCYHKE
TUTOCKOCTH, MAPATUIIEIbHBIX MPSIMBIX
(OTpe3KoB), cepenuHbI OTPE3Ka

[onsTHsa: mepecekaronecs MmIOCKOCTH,
nepeceKaroliecs mpsmast v TNIOCKOCTb;
MOJIYTIPOCTPAHCTBO

TlonsTuhs: MEPECEKAOIINECA IINIIOCKOCTH,




nepeceKaronuecs npsiMasi ¥ II0CKOCTh;
MOJYIPOCTPAHCTBO

MHororpanHuKH, U300pakeHue
NPOCTEHIINX TPOCTPaHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00BEKTOB

10

MHororpasHuKH, U300pakeHne
NpOCTEHIINX NPOCTPAHCTBEHHBIX QUTYP,
HECYILECTBYIOIINX 00BEKTOB

11

AKCHOMBI CTEPEOMETPHUH U NIEPBBIE
CJIEJICTBHS U3 HUX

12

AKCHOMBI CTEPEOMETPUH U TIEPBhIE
CIIEJICTBHS U3 HUX

13

AXCHOMBI CTEPEOMETPHH H TIEPBhIC
crenctBus U3 HUX. CriocoObl 3a1aHus
MPSIMBIX M TUIOCKOCTEH B MPOCTPAHCTRE.
O0603HaYCHHS TIPSMBIX H TIOCKOCTEH

14

U3obpakeHne ceueHui mupamMu s, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOAAT YEPE3 UX
péopa. M3o0paxkeHue niepeceveHus
MOJYYSHHBIX TIOCKOCTeH. PackpaniBanue
MOCTPOCHHBIX CEYCHUH Pa3HBIMH IIBETAMHU

15

N3o0paxenne ceueHmi MMpaMubl, KyOa i
MIPU3MBI, KOTOPBIE POXOIAT Yepe3 X
péb6pa. M3o0pakeHue nepecedeHs
MOJIYYEHHBIX TUIOCKOCTEH. PackpaiinBanue
MOCTPOEHHBIX CEYEHUN pPa3HbIMH LIBETaMHU

16

U3obpakeHne ceueHuit mupamMuIsl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOST Yepe3 ux
pé6pa. M3o0paxkeHne niepecedeHus
HOJTy4EeHHBIX TIOCKOCTeH. PackpammBanue
HOCTPOCHHBIX CEYEHHI pPa3HbIMU [BETAMH




17

M3o0paxenne ceueHmit mupaMusl, Kyoa u
MIPU3MBI, KOTOPBIE MMPOXOAT Yepe3 Ux
péOpa. M3o0paxkeHre nepeceveHus
MOJIy4EHHBIX IUIOCKOCTEN. PackpanuBanue
MOCTPOEHHBIX CEYEHUI pa3HBIMH LIBETAMHU

18

Mertox cnemnoB sl IOCTPOCHUS CeUSHMI

19

Merton cieoB g MOCTPOEHUSI CEUYESHUM.
CBolicTBa nepecedeHnii NpsSMbIX U
IVIOCKOCTEN

20

Merton crieioB Ui HOCTPOCHUSI CeUEHHH.
CBolicTBa nepecedeHnii NpsMbIX U
IJI0CKOCTEN

21

IMocTpoeHue ceveHuid B mupamuzie, Kyoe
o TpéM TodkaM Ha péopax. Co3naHue
BBIHOCHBIX UEPTEKEH U 3aIKCh MAaroB
MOCTPOCHUS

22

[TocTpoeHue ceueHwuii B mupamuze, Kyoe
o TpéM ToukaM Ha p€opax. Co3nanue
BBIHOCHBIX UEPTEKEH U 3aIUCh IIaroB
MOCTPOCHUS

23

[TocTpoenue ceueHuii B nupamuze, Kyoe
o TpéM ToukaMm Ha pé€bpax. Co3nanne
BBIHOCHBIX YEPTEXKEH U 3aIIUCh [1aTOB
ITOCTPOCHUS

24

[MocTpoeHue ceueHwuii B mupamuze, Kyoe
o TpéM ToukaMm Ha p&bpax. Co3manue
BBIHOCHBIX UEPTEXKEH U 3aluCh IIaroB
MOCTPOCHUS

25

KoHnTponphas pabora "AKkcHOMBI
crepeomerpuu. Ceuenus"

26

B3anMHOE pacroiokeHue NpsIMbIX B




npocTpancTBe. CKpenmBaromuecs
npsimele. [Ipu3HaKky CKpeIMBarOIINXCs
npsmelx. [TapamiensHele npsiMble B
IIPOCTPAHCTBE

27

Teopema o CylIECTBOBaHUU U
€AMHCTBEHHOCTH NPSAMOM MapasienbHON
JAaHHOM MpsIMOI, MPOXOIIECH Yepe3 TOUKY
MPOCTPAHCTBA U HE Jiexkalen Ha JaHHOU
npsaMoit. JleMma o nepeceueHun
MapaJuIeTIbHBIX MPSIMBIX IIOCKOCTHIO

28

ITapamnensHOCTB Tpex mpsimMbIX. Teopema o
TpEX MapaJIeNbHbIX NPsMbIX. Teopema o
CKpELIUBAIOIIUXCS PSMBIX

29

[TapannensHOe MPOSKTUPOBAHHE.
OcCHOBHBIE CBOWMCTBA MapajIeNbHOTO
npoeKkTHpoBaHus. M300paxkeHue pasHbIX
¢uryp B mapasiesbHON NPOEKINH

30

IlenTpanbHas npoekuus. Yroi ¢
COHAIPABJICHHBIMU CTOPOHAMH. YTOJI
MEX]Ty MPSIMBIMU

31

3a;[aq1/1 Ha J0Ka3aTCiIbCTBO U
HCCICA0BAHHUEC, CBA3aHHBIC C
PacIioyIOKEHUEM NPSAMBIX B IPOCTPAHCTBE

32

TTonsTus: MapamuienbHOCTh NPSIMOI U
TUIOCKOCTH B TipocTpancTse. Ipr3nak
MapaJuIeTIFHOCTH MPSMON U TIOCKOCTH.
CBolicTBa MapayuIeIbHOCTH NPSAMOM 1
TUIOCKOCTH

33

FeOMCTpI/I‘leCKI/IG 3aJa4y Ha BBIYHUCJICHUC U
JA0Ka3aTcJIbCTBO, CBA3aHHBIC C
Napa/uICJIIbHOCTBIO IPSIMBIX U INTIOCKOCTEH




34

B IIPOCTPAHCTBE

IToctpoeHue ceueHus, MPOXOASIIETO Yepe3
JIaHHYIO NPSIMYIO Ha YEPTEXKE U
napajijieIbHOrO Apyrou mpsmoil. Pacuér
OTHOIIICHUH

35

[MapannenbHas IPOEKIHUs, MPUMECHEHHE
JUTS TIOCTPOCHHUS CeUeHHM KyOa n
mapayuienenunena. CBoicTBa
napasuiesIenuIeaa u MpU3Mbl

36

[Tapannensublie mnockocTH. [IpusHaku
NapaieIbHOCTH ABYX TIOCKOCTEH

37

Teopema o mapainenbHOCTU U
€IMHCTBEHHOCTH TUIOCKOCTH, ITPOXOISATIEH
yepe3 TOUKY, He IPUHAJIEKANTYI0 JaHHOH
IJIOCKOCTH U CJIEACTBHS U3 HE

38

CBoiicTBa MapauieIbHBIX TUIOCKOCTEH: O
MapaIeIbHOCTH TPSIMBIX TICPECEUCHIIS
MIPH TIEPECEUCHIH BYX MapajuieIbHBIX
IJIOCKOCTEN TPEThEN

39

CBoiicTBa napamienbHbIX TUIOCKOCTEH: 00
OTpe3Kax MapaJyIeIbHBIX MPAMBIX,
3aKJIIOUEHHBIX MEXY MapalljedbHbIMU
IUIOCKOCTSIMHU; O TIEPECEUCHUH MIPSIMOM C
JBYMS TapaJUIEIbHBIMU IFIOCKOCTSIMU

40

Kontponbnas pabora "[lapamienbHOCTE
MPSIMBIX U TUIOCKOCTEH B IPOCTpaHCcTBE"

41

CgoiicTBa Ky0a U MPsIMOYTOJIBHOTO
napaJuesenurena

42

Brruncnenue mimH OTPC3KOB B KY66 n
pAMOYTOJIBHOM HapauICJICIuneac

43

IIepnenauKyIJIIpHOCTD NPSIMOM U




miockoctu. IlpusHak
NEPIEHANKYJIIPHOCTHU MIPSIMOM U
IUIOCKOCTH

44

[lepneHaAMKYIAPHOCTH NPSAMON U
riockoctu. [Ipu3Hak
MEPNEHANKYIAPHOCTH MPSIMON U
IUIOCKOCTHU

45

Teopema o CylecTBOBaHUU U
€MHCTBEHHOCTH MIPSIMOM, MPOXOAsILEH
yepes3 TOUKY IPOCTPAHCTBA U
NEPIEHANKYJIIPHON K INIOCKOCTH

46

IInockoctu u NEPICHAUKYIIAPHBIC UM
OpAMBbIC B MHOTOI'paHHHUKAaxX

47

IInockoctu n TMEPNCHAUKYJIAPHBIC UM
MIpAMBIC B MHOT'OI'paHHUKAX

48

IlepneHauKysp 1 HAKIOHHASL.
ITocTpoeHune neprneHauKyspa U3 TOYKU Ha
IPSIMYIO

49

IlepnienauKyIsip ¥ HaKJIOHHAS.
ITocTpoeHue neprneHaUKyIsApa U3 TOYKU Ha
MPSAMYIO

50

Teopema 0 TpExX MepreHIUKYIAPax
(mpsimast m oOpaTHas)

51

TeopeMa 0 TpEX MepneHAUKYJIIpax
(mpsimast 1 ob6paTHas)

52

Yroa Mexay CKpeluBaroIUMUCs
MIPSIMBIMU

53

[Touck nepneHUKyISIPHBIX MPSIMBIX C
TTOMOIIBIO TIEPIEHIUKYISIPHBIX
IIOCKOCTEN




54

OpTOFOHaIH:HOG IMPOCKTUPOBAHUC

55

[ocTpoenue ceuenmii kyOa, MPU3MEI,
NPaBUIILHON MUPaMUJIBI C TIOMOLIBIO
OpPTOrOHAJILHOM MPOEKINN

56

ITocTpoenne ceuenwmii kKyda, IPU3MBI,
NPaBUIILHON MUPAaMUJIBI ¢ IOMOLIBIO
OPTOTOHAJIBHOM MPOEKIINU

57

CuMMeTpus B IPOCTPAHCTBE
OTHOCUTEJBHO I1ockocTH. Ilnockoctu
CUMMETpPHi1 B MHOTOT paHHUKAX

58

[Ipu3Hak nepneHANKYIIPHOCTH NPSIMOH U
IUIOCKOCTH KakK CJIEICTBHE CUMMETPHUH

59

IIpaBunbHBIE MHOTOTpaHHUKH. Pacuér
PacCTOSHHM OT TOYKH JI0 TNIOCKOCTH

60

61

IIpaBunbHBIE MHOTOIpaHHUKH. Pacuér
PpacCTOSIHMM OT TOYKH JI0 IJIOCKOCTH
CriocoOblI OIyCTUTh IEPIEHAUKYIIAPHI:
CUMMETPHSI, CABUT TOUKHU IO
napaienbHOM npsiMon

62

CrBur no HemapauienbHOU MPsIMOiA,
HN3MEHEHHUE PacCTOSHUM

63

Kontponbnas pabora
"[lepieHANKYISAPHOCTD MPSIMBIX H
IJIOCKOCTEH B IIpocTpaHcTee"

64

IToBTOpEeHueE: yron Mexxay NpsMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHUHYCOB

65

IToBTOpEHME: YrOI MEXIY
CKPEIIHBAIOIIIMHUCS TPSIMBIMH B




66

TIPOCTPAHCTBE

I'eomeTpuyeckue METObI BBIYUCIICHUS
yIila MEXy IPsIMBIMUA B MHOTOI'PAHHUKAX

67

JByrpansslii yros. CBONCTBO JIMHEHHBIX
YTJI0B JBYTPAHHOTO yIia

68

IlepnenauxynspHsie miockoctu. CBoMCTBA
B3aUMHO NEPIEHANKYISIPHBIX IIIOCKOCTEH

69

IIpr3Hak neprneHauKyIsIpPHOCTH
IUIOCKOCTEHN; TeOpeMa O IPSAMOK
IepeceyeHus IByX IIOCKOCTEN
NEPIEHNUKYJIISIPHBIX TPEThEH IIOCKOCTU

70

[IpsiMOyroNbHBIN Mapasuieenunes; Kyo;
M3MEpEHHUs, CBOICTBA MPSIMOYT'OJIBHOTO
napajjienenunesna

71

72

Teopema o0 quaroHaIH MPsIMOYTOJIEHOTO
napasuiesienuIeaa u CJICACTBUE U3 Heé

CrepeoMeTpUyeCKUe U MPUKIIATHBIC
3aJ1auM, CBSI3aHHBIC CO B3aMMHBIM
PAaCTIONIOKEHUEM TPSMBIX U IIOCKOCTH

73

HOBTOpeHI/IGI CKPCIHIUBAOIINECA MTPAMBIC,
napajlICJIbHBIC TNIOCKOCTH B CTaHAAPTHBIX
MHOT'OI'paHHUKax

74

[Tapa mapayutenpHBIX IIOCKOCTEH Ha
CKPEIIMBAIOIINXCS MPSMBIX, PACCTOSHIE
MEX]Ty CKpPEIINBAIONUMHUCS MPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

75

Paccrosnaue ot Touku J0 INIOCKOCTH,
PaCCTOAHUC OT HpHMOﬁ J0 IINTOCKOCTHU

76

Briuncnenue pacCTOSIHUM MEXKIY
CKPELIMBAIOLINMUCS IIPSIMBIMU C
HOMOIIBIO NIEPIIEHIUKYIIIPHON INIOCKOCTH




TpéXrpaHHbIil yroJ, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema [Tudaropa,

" TEOpPEMbI KOCHHYCOB U CHHYCOB JUJIsI 1
TPEXTPAHHOTO yIJIa

78 OneMeHTHI cepruIecKoil TeOMETPUH: 1
reoie3ndecKre JTMHUN Ha 3eMiie

79 KonTponpras padota "Yrie n 1
paccTossHus"

80 Cucremaruzanus 3HaHuH ""MHOTOTpaHHUK 1
U €ro dJeMEeHTHI"

81 IIupamuna. Buas! nupamun. IIpaBuiibHas 1
nupamua

82 [Tpuzma. [Ipsimast 1 HaKIOHHAS IPU3MBI. 1
IIpaBunpHas npuzma

83 IIpsimoit mapannenenume, 1
NPSIMOYTOJIEHBIH MapayjieNenumne, Kyo

84 Brimykibie MHOTOTpaHHuKH. Teopema 1
Diinepa
Brimykibie MHOTOrpaHHuKH. Teopema

85 Diinepa. [IpaBuiibHbIC U MOTYIPABHIbHBIC 1
MHOT'OT'PaHHUKHU

86 [TonsiTue BEKTOpa Ha TUIOCKOCTH U B 1
NIPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3zHoCTh BEKTOpPOB 1

89 [TpaBuio napasienenurena 1

90 YMHOKEHHE BEKTOPA Ha YUCIIO 1

91 Paznoxxenue Bektropa 1o 6azucy Tpéx 1

BCKTOPOB, HC JICKAIIIUX B OJIHOI




IIJIOCKOCTHU

92 CkaJisipHOE MTPOU3BEICHHC 1
03 Berunciienue yria Mexay BEKTOpaMH B 1
NPOCTPAHCTBE
94 [Ipocreiimme 3a1auu ¢ BEKTOpaMU 1
95 [pocreiimme 3a1auu ¢ BEKTOpaMHu 1
96 [Ipocreimue 3a1auun ¢ BEKTOpaMu 1
97 [Ipocreiimue 3a1a4u ¢ BEKTOpaMU 1
98 HToroBast KOHTpOJIbHAs paboTa 1
99 Hrorosast KOHTpOJIbHAS paboTa 1
100 O0001IEHNE U CUCTEMATHU3AIMS 3HAHUN 1
101 O000111eHre U cUCTEMAaTU3aMs 3HAHUN 1
102 OO6o01IeHre U CUCTeMAaTH3aINs 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Hara nu@posBbIe
Nenn/m | Tema ypoka Konrtpoabnbie | IlpakTuuyeckue
Bcero U3y4yeHusi | oOpa3oBaTeIbHbIE
padoTbI padoTbI
pecypchbl
1 [ToBTOpenue Tembl "KoopauHaTel BeKTOpa 1
Ha TJIOCKOCTH U B MPOCTPAaHCTBE"
5 [ToBTOpenue tems! "CkansipHoe 1
IIPOU3BEIEHNE BEKTOPOB"
3 [ToBTOpeHue Tembl "Brruncienue yria 1
MEX1y BEKTOpaMH B POCTpaHCTBE"
4 [loBTOpEeHUE TeMbI "YpaBHEHHE NIPSIMOH, 1
MPOXOJSIIEH uepe3 ABE TOUKH"
5 VYpaBHEHHE IIITIOCKOCTH, HOPMAJIb, 1
ypaBHEHHUE TUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IIIIOCKOCTH, HOPMAJIb, 1
YpaBHEHUE TJIOCKOCTH B OTpE3Kax
7 BexropHoe mpousBeneHue 1
3 JInneliHbIe HEPABEHCTBA, JIMHENHOE 1
IPOrpaMMUpPOBAHUE
9 JIvHeitHbIe HEpaBEHCTBA, JIMHEIHOE 1
IpOrpaMMHUpPOBaHUE
10 AHanutuyeckue MeTo/Ipl pacuéra yria 1
MEXy MPSMBIMH B MHOTOI'PaHHUKAX
11 Ananutuyeckue METopl pacuéra yria 1
MEXAY IJIOCKOCTSIMU B MHOTOIPaHHUKAX
12 dopMya pacCTOSHHAS OT TOYKH J10 1




IIJIOCKOCTH B KOOpJMHATax

HaxoxneHnue paccTosiHUANA OT TOUKHU 0

13
TUTOCKOCTH B KyOe

1 HaxoxneHnue paccTossHUi OT TOYKU A0
IUIOCKOCTH B MPaBUJIBHON MTHUPaMUIE

15 KounTponbhas pabora "Ananutnyeckas
reometpus"

16 CeueHusi MHOTOTPAaHHUKOB: CTaHJIapTHBIC
MHOTOTPaHHUKHU

17 CedeHusi MHOTOTPAHHUKOB: METO/T CJIE/IOB
CeueHusi MHOTOTPAHHUKOB: CTaH/IapTHBIC

18 TUIOCKOCTH, TIePEeCceUeHus MPSIMbIX U
IJIOCKOCTEMN

19 [TapanenbHbIe PSIMBIEC U TITIOCKOCTH:
napajuieJIbHbIE CEUCHUS

20 [NapannensHblie MPSMBIC U TUIOCKOCTH:
pacy€T OTHOLICHUI
[TapannensHble TPSIMbIE U TNIOCKOCTHU

21 YTIIBI MEXKTY CKPEITUBAIOITIMUCS
IPSIMBIMU
[leprienquKyNApHBIEC TIPSIMBIE U

29 IUIOCKOCTH: CTaHAApTHBIE Maphbl
MIEPIICHIUKYISAPHBIX IIOCKOCTEH 1
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[lepnieHauKysIpHBIE IPSIMBIE U

23 MJIOCKOCTH: TE€OpEMa O Tpex
HEePIEeHIUKYIIIpax

24 [leprieHIUKYISIpHBIC IPSIMBIC U




IIJIOCKOCTH: BBIYHUCIJICHHUA NJIHH B
MHOI'OrpaHHUKax

25

[loBTOpenue: mwomanu
MHOTOYTOJILHUKOB, (POPMYJIBI AJIst
10 e, COOOpaKeHUS TOA00US

26

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, ()OPMYITBI JJISI
TUTOIIAIel, COOOpaKeHUS TTOT00sI

27

[ToBTOpeHwue: muomaau
MHOTOYTOJILHUKOB, ()OPMYITBI JJISI
TI0IAIeH, COOOpaKeHUSI IO 00U

28

29

[Imomaam ceyeHnii MHOTOrpaHHUKOB:
IUIOIAM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKeHUs OO0
[TImomaau ceyeHnii MHOTOTPaHHHUKOB:
TJIOIIA I TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUsI OO0

30

KontposnbHas padota "[loBTopenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTpaHHUKOB"

31

O06BéM Tena. O6beM NPSIMOYTOIBLHOTO
napasuieNenurne/ia

32

3amaun 00 yaBoeHUH Ky0a, 0 KBajipaType
Ky0a; 0 TpUCEKLIUU yIiia

33

CrepeoMeTpuuecKHe 3a/1a4M, CBA3aHHBIE C
00BEMOM MPSMOYTOIILHOTO
napasuieNienumnena

34

[Ipuknaguelie 3a1aun, CBI3aHHBIE C




BBIUKCIICHHEM 00BEMA MMpsAMOYTOJIbHOI'O
napajjicjacnuicaa

35 O0BEM psAMON IPU3MBI

36 CrepeoMeTpHUeCKHE 3a/1a4H, CBSI3aHHBIE C
BBIUMCIICHHEM 00bEMOB IPSIMON TIPU3MBI

37 [TpuknanHbIe 3a/1a4M, CBSI3aHHBIC C
00BEMOM MPSIMON TIPU3MBI
Brruncnenue 00bEMOB TN ¢ TOMOIIBIO

38 onpenenéHHoro uaterpana. OopEm
HaKJIOHHOUW MPU3MBbI
Brrancnenne 00bEMOB TeI ¢ IOMOIIBIO

39 omnpenenaéHHoro uaTerpaiga. OobémM
MUPAMUIBI

40 ®dopmyna 00bEMa nupamubl. OTHOIICHHE
00BEMOB MUpaMu ¢ OOLIUM YTIIOM

41 ®dopmyna 00béma nupamuabl. OTHOIIEHHE
00BEeMOB MUpPaMUJ ¢ OOLTUM YTIIOM

42 CrepeoMeTpHUECKHE 3a/1a4H, CBA3aHHBIE C
00BbEMaMu HaAKJIOHHOM NMPU3MBbI

43 CrepeoMeTpuiecKUe 3a/1auu, CBA3aHHbBIE C
00BEMaMu TpaMUIbI
[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI

44 Ten", CBsA3aHHBIE C 00BEMOM HAKIIOHHOM
PU3MBI

45 UKIIQJHBIC 33]]a41 10 TeMe BEMBI
IT "O06
Ten", cBsI3aHHBIE ¢ 00BEMOM MHUPAMUIBI

46 [Ipumenenne o0bEMOB. Borunicienue

PaCCTOAHUA N0 IMIIOCKOCTH




KonTtposnbsHas padota "O0bEM

47 |
MHOTOT'paHHHUKA
Hunuuapudeckasi MOBEPXHOCTb,

48 o0pa3yrolye WIHHIPHIECKON
MTOBEPXHOCTH

49 Humuaap. [IpsMoit kpyroBoi HUIMHIP.
[Imomaae MOBEPXHOCTU LHUIIMHAPA

50 Konundeckast moBepXHOCTh, 00pa3yroliue
KOHUYECKOU noBepxHocTU. KoHyc

51 Cedenue KOHyca MIIOCKOCTHIO,
napajuieIbHOM TNIOCKOCTA OCHOBAHUS

59 Yceuénnslit konyc. M3o0paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas GOKOBOM MOBEPXHOCTH H
IIOJIHOM ITOBEPXHOCTU KOHYCA

54 [Tnomanb 60KOBOM MOBEPXHOCTH H
MOJTHOM MOBEPXHOCTU KOHYCa
CrepeoMeTprUeCcKre 3a1a4l HA

55 JIOKA3aTeJIbCTBO M BHIYHCIICHHE,
MOCTPOEHUEM CEUEHUM UWINHPA, KOHyCa
CrepeomeTpuyuecKkue 3aj1a4i Ha

56 JIOKA3aTeJIbCTBO M BEIYMCIICHHE,
MOCTPOEHUEM CEUCHUH IIMINH/IPA, KOHyCa

57 [Ipuknaguelie 3a7a4n, CBsI3aHHBIE C
[WIHHIPOM

58 [TpuknagHbie 3a1a91, CBSI3aHHBIE C
TATUHAPOM

59 Cdepa u map




60

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 u3o6pakeHue mapa

61

[lepeceuenue cdepsl u mapa ¢
wiockocThio. Kacanue mapa u chepbr
TUTOCKOCTBIO. Bun 1 n300pakeHue mapa

62

Ypasaenwne chepsl. [Lnomans chepsl u eé
yacreu

63

CummeTpus cdepsl u mapa

64

CrepeoMeTprUECKHUE 3a/1a41 Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
CBSI3aHHBIE CO Cepoii U mapom,
HOCTPOCHUEM MX CEUEHHH MIOCKOCTHIO

65

CrepeoMeTpHuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BBIUMCIICHHE,
CBSI3aHHBIE CO Cepoii U mapom,
MOCTPOCHUEM HX CEUEHHH MIOCKOCTHIO

66

[IpuknanHbie 3aa9u, CBSI3aHHBIC CO
chepoit u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,
BBIUMCIICHHSI B OKPY>KHOCTH, CTaHIapTHBIE
rnmogoous

68

Paznuunple KOMOWHAIIMM TEJT BPAIICHUS U
MHOTOT'PaHHUKOB

69

3anaun no teme "Tena ¥ MOBEPXHOCTH
BpalueHus"

70

3agauu 1o Teme "Tena U MOBEPXHOCTH
BparieHus"




71

KonTtposnbHas padota "Tena u
MIOBEPXHOCTHU BpauieHus"

72

O06bém nmnuaIpa. Teopema 06 00BEME
NPSIMOTO IMJIMHAPA

73

Beruunciienne 00bEMOB TeJ ¢ TIOMOIIBIO
onpenenéHHoro uHTerpaga. OobpémM
KOHYCa

74

ITnomaau OOKOBOM ¥ MOJHOM
ITIOBEPXHOCTU KOHYCA

75

CrepeoMeTprUECKHUE 3a/1a41, CBSI3aHHBIC C
BBIUMCIICHHEM 00BbEMOB ITWIIMHIPA,
KOHYcCa

76

77

[Tpuknagaeie 3aaaun 1o Teme "O0BEMBI 1
IJIOIIAAM TOBEpXHOCTEH Ten"

O06BEM mIapa U IapoOBOrO CEKTOPA.
Teopema 06 00bpéme mapa. [Lnomans
ctepsl. CTepeoMeTpuuecKue 3a1auu,
CBSI3aHHbIE C BBIYMCIIEHHEM 00BEMOB
nIapa, apoBOro CErMeHTa U MapoBOro
CeKTopa

78

[Mpuxnanueie 3agaun mo Teme "OOBEMBI
Ten", CBA3aHHbIE C 00BEMOM II1apa u
wiomapio cepbl. COOTHOIICHUS MEXKAY
IUIOMIA/IIMU [TOBEPXHOCTEN U 00bEMaMHU
MOJO0HBIX TEJ

79

[Tono6HbIE TeNna B MPOCTPAHCTBE.
N3meHenue o0bEMa mpu mo00uu.
CrepeoMeTpHYCCKHE 3aJIa4H, CBSI3aHHBIC C




BBIUMCIICHHEM 00BEMOB TeJl U IUIOIAeH
MMOBEPXHOCTEN

80

KonTponbaas padora "[Tnommaau
MIOBEPXHOCTH M 00BEMBI KPYTIIBIX TN

81

JBuxxenus npoctpancTBa. OToOpaskeHusl.
JBmxenus u paBeHCTBO uryp. O6mme
CBOICTBA JBHKCHUI

82

Buapl nBukeHunii: napauieIbHbI
IIEPEHOC, LEHTPAJIbHAs! CUMMETPUS,
3epKaJibHasi CAMMETPHUS, IOBOPOT BOKPYT
IPSIMOI

83

[IpeobpazoBanus mogobus. [Ipsmas u
cdepa Ditnepa

84

FGOMCTpI/I‘IeCKI/Ie 3aa41 Ha IPUMCHCHHUEC
JABUXXCHUS

85

KonTponbaas padora "BekTopsl B
npoctpaHcTee"

86

O6o06matomiee nmoBropeHue 11 noHaTHii u
MeTOJI0B Kypca reomeTpuu 10-11
KJIaCCOB, CUCTEMaTH3allMs 3HAHMUIA:
"ITapamienbHOCTb NPSIMBIX U IIIOCKOCTEN
B MpocTpaHcTBE"

87

O6o06matomiee nmosropeHue 11 nonsaTuii u
MeTOJI0B Kypca reomeTpun 10-11
KJIaCCOB, CUCTEMaTH3allMs 3HAHHUI:
"BekTopsl B pocTpaHcTBE"

88

O6o6matotiee mosropeHue 11 noHATHI 1
MeTOA0B Kypca reomeTpun 10-11




KJIACCOB, CUCTEMAaTU3alsl 3HAHU:
"BekTopsl B ipocTpaHCcTBE"

89

Ob6o6marommee noroperne 11 nmoHsTuit u
MeTOA0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aLUsl 3HAHHM:
"O6BeM MHOTOTpaHHHUKA"

90

Ob6o6maromee noroperne 11 moHsTHit u
METOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aLUsl 3HAHUI:
"O6BeM MHOTOTpaHHHUKA"

91

O6o6maromiee nmosropeHue 11 nonstuii u
MeTOJI0B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"[Tnomany moBEpXHOCTH U 00BEMBI
KpyIJibIX Ten"

92

Ob6o6maromee nosroperne 11 moHsTHH 1
METOJI0B Kypca reometpuu 10-11
KJIACCOB, CUCTEMAaTU3alsl 3HAHU:
"TTnomaay MOBEPXHOCTH U 00 BEMBI
KpYIJIbIX Ten"

93

Wrorosas koHTposibHas paboTa

94

Hroropas KOHTpPOJIbHAasA pa60Ta

95

[ToBTOpEeHme, 0600IIEHNE 1
CUCTeEMaTH3alus 3HaHUI

96

HcTopus pa3BuTHs CTEpEOMETPUM KaK
HayKd U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOIMH




97

HcTopus pa3BUTHS CTEPEOMETPUN KaK
HAYKHU U €€ POJIb B Pa3BUTHH
COBPEMEHHBIX MHKECHEPHBIX U
KOMIIBFOTEPHBIX TEXHOJIOT U

98

Hcropus pa3BuTUs CTEPEOMETPUH KaK
HAYyKHU U €€ POJIb B Pa3BUTHU
COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOT U

99

Hcropus pa3BuTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BuTHs CTEpEOMETPUH KaK
HAayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTH

101

HcTopus pa3BuTHs CTEpEOMETPUM KaK
HayKd ¥ €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTH

102

HcTopus pa3BuTHs CTEpEOMETPUH KaK
HayKU ¥ €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Martemaruka: anre6pa M Hauajga MaTeMaTHYECKOrO aHAJIN3a, TEOMETPHUS.
I'eomerpus. 10-11 kmaccer: yue6. st oOieodpa3oBaT. opraHu3alnii; 6a30BbId
u yrny6n. yposuu /JI.C. Artanacss, B.®. byry3os, C.b. Kagomues u ap. — M.:
IIpocsemenne, 2017. — 255 c.

METOANYECKHUE MATEPHUAJIbBI J1JIAA YYUTEJIA

* EpmoBa A.Il. T'ono6oponbko B.B. CamoctosiTenbHbIE M KOHTPOJIBHBIC
pabotsl o reomerpu i 10 kimacca. — 6-e uzn., ucnp. — M.: MJIEKCA, 2017.
— 208 c.

» EpmoBa A.Il. I'omo6oponpko B.B. CamocTosiTebHble U KOHTPOJILHBIC
pabotel o reomerpun s 11 kmacca. — 6-¢ u3m., ucnp. — M.: MJIEKCA, 2016.
— 208 c.

* 3uB B.I'. T'eomerpus. Hunaktuueckue marepuanbl. 10 kmacc: yueO.
nocobue st 00meodpazoBaT. opraHu3anuii: 0a30BeId U U yriIyOl. ypoBHU /
Bb.I'. 3uB. — 10-e uzn. — M.: IIpoceemienue, 2016. — 159 c.

 3uB Bb.I'. T'eomerpusi. unaktuueckue marepuanbl. 11 kmacc: yueO.
nocobue I 00IIe00pa3oBar. opraHu3aiii: 6a3oBbId U U yriy0j. ypoBHH /
b.T'. 3uB. — 14-e uzn. — M.: IIpocBemienue, 2016. — 128 c.

» KonTponbHO-u3Mepurenbabie MaTepuainbl. ['eomerpus. 10 kirace / Cocr.
A.H. Pypykun. — 2-e u3z., nepepad. — M.: BAKO, 2014. — 96 c.

» KoHTposabpHO-U3MepuTenbHble Matepuaibl. ['eomerpus. 11 kmace / Cocr.
A.H. Pypykun. — 2-e u3zn., nepepa6b. — M.: BAKO, 2012. — 96 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. bubmoreka MOIII https://uchebnik.mos.ru/

2. Enunoe coaepsxanue odiiero oopazoBanus https://edsoo.ru/

3. UHTepHeT-Onbanoreka caiitta MIITHMO. http://ilib.mccme.ru/

4. Matematnueckue 31061 http://etudes.ru

5. Hayuno-nonynsipHbIii sxypHan «Ksanty» http://kvant.mccme.ru

6. OTkpeITEIM  Oank 3amanmii  EI'D  https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege#!/tab/173765699-2

7. Poccuiickas anmekTponHas mkona https://resh.edu.ru/
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