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HOACHUTEJIBHAS 3AIIMCKA

I'eometpust siBasieTcss OJHUM M3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEro
oOmero oOpa3zoBaHusl, TaK Kak 00€CIeynBaeT BO3MOKHOCTh U3yUYE€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIPABICHHOCTH M MPEIMETOB T'yMaHHUTApHOIO IMKIIA.
[lockonbKy  JIOTMYECKOE  MblILIeHUEe,  (GOpMHpyeMOe  MpU  U3YUYEHHUH
00y4YaromMUMHCS TOHATHUHHBIX OCHOB T'€OMETPUHU, IIPHU JT0KA3aTEIbCTBE TEOPEM U
ITIOCTPOCHHUH LIETIOYKH JIOTUYECKUX YTBEPKICHUHN NPU PELICHUH I'€OMETPUUYECKHUX
3aJa4, YMEHUE BBIIBUIAaTb U  OINPOBEPraTb T'MIIOTE3bl HETMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PELICHUM 3a]1a4 €CTECTBEHHO-HAYYHOTO IMKJIA, B YACTHOCTHU
(du3znueckux 3aaay.

Lens ocBoeHUst mporpaMMbl yueOHoro Kypca «l'eomeTpus» Ha yriryOnEHHOM
YpOBHE — pa3BUTHE WHIUWBHUIYAIbHBIX CIHOCOOHOCTEH OOydYarommxcs Mpu
U3YYEHHH T'€OMETPHUH, KaK COCTaBISIOLIEH MpeaMeTHol obnactu «MareMaTtuka u
uHpopMaTukay  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUsl Oosee TiIyOOKMX TE€OMETPUYECKMX 3HaHUM U JIeHCTBUH,
cnenuUYHBIX T€OMETPUH, U HEOOXOAUMBIX JIJISl YCIEUTHOTO MPo¢eCcCUOHAIBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpropuTeTHRIMH 3aJlayaMu Kypca TE€OMETPUM Ha YIIIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIMMU Kypc 0a30BOT0 YPOBHSI, SIBJSIOTCS:

paclIMpeHue MpeICTaBICHUsI 0 TEOMETPUM KaK YaCTH MUPOBOU KyJIbTYpbI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupOBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BKXHEHIINX MaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBATh W HU3y4aTh
pa3HbIE SBJICHUS OKPY KAIOLIETO MUpPa, 3HAHWE MOHATUIHOIO allapara 1o pasieiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opmMupoBaHue  yMeHMs ~ BJlaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UIypax M HUX OCHOBHBIMU CBOICTBAMM, 3HAHUE TEOPEM,
GopMyn1 UM yMeHUE UX MPUMEHATb, YMEHHUS [OKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJapTHBIE CIIOCOOBI PEIICHUS 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YepPTekKaxX, MOJEISIX U B PEalbHOM
MHpE MHOTIOTPaHHUKM M Te€ja BpAIlCHUsA, KOHCTPYUPOBATb T'€OMETPUYECKHUE
MOJENH;

(GopMupoBaHUE MOHUMAHHUS BO3MOXHOCTU aKCHOMATHUYECKOTO IMOCTPOCHHUS
MaTeMaTUYeCKuX Teopuid, (popMHpOBaHHE MOHUMAHUS POJM AKCHOMATHKU IPH
MIPOBEJICHUY PACCYKICHUM;

dopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JOKa3aTeNbCTB W AJTOPUTMOB
peleHns, yMEHUs UX IPUMEHSATb, NMPOBOAWUTH JOKA3aTEIbHBIE PACCYXICHUA B
XOJI€ PELICHHs CTEPEOMETPUYECKHUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COACPKAHUEM,
GopMupoBaHUEe TPEACTABICHHUS O HEOOXOAMMOCTH  JOKa3aTeIbCTB  IpHU



000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TIPOBEICHHUH
JIEAYKTHBHBIX PACCYKICHUMN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaIbHBIX UM  TBOPUYECKHX
CrOCOOHOCTEM 00YyUaroIIMXCs, MO3HABATEILHON aKTUBHOCTH, HUCCIEIOBATEILCKUX
YMEHUH, KpUTHIHOCTH MBIIUICHUS, HHTEpECca K N3yUYCHUIO T€OMETPHH;

dbopmupoBanue (HYHKIIMOHATHLHOW TPaAaMOTHOCTH, PEJICBAHTHONW T'€OMETPHHU:
YMEHHUSl Paclo3HaBaTh IMPOSBICHUS TEOMETPUUYCCKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PCaIbHBIX JKU3HEHHBIX CUTYalUSIX M MPU U3YYCHUH JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITMPOBAHMS PEANTBHBIX CHTYallUld, WCCIICIOBAHUS TOCTPOCHHBIX MOJIEICH,
UHTEPIIPETAIIUN TTOJTYYCHHBIX PE3yJIbTAaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JTUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBisaroTCcsa: «lIpgAMble W IUIOCKOCTH B TPOCTPAHCTBEY,
«MHororpanHukm», «Tema  BpameHus», «BekTopel W  KOOpPAWHATH B
MPOCTPAHCTBEY, «JIBIIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSIMU», PEICBAHTHBIMH T'€OMETPUU Ha YIIIyOJIEHHOM ypOBHE OOyYCHHS B
10-11 kmaccax, OTHOCHUTCS KO BCEM COZCPKAaTEIbHBIM JUHUSAM Y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTMYECKMX YMEHHHM  paclpefeiseTcss HE TOJbKO IO
coJiep KaTeNIbHbIM JIMHUSIM, HO U 110 rogam oOydenus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTam ocBoeHusi denepanbHoii padoueit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObl KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOTPOCaM O0ydJaroIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU TMOCIIEIOBATENBHO U MOCTYIATEIBHO, C
cOOJII0/IeHNEM TPUHIIAIIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHMS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4arolUuXCs, pacuiupsis U yriayomuss
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YTIIyOJIEHHOM YPOBHE MO3BOJISET:

co3gath ycnoBus qans  guddepeHnnanuu  00ydeHHS,  TOCTPOCHHS
WHIUBUIYAbHBIX  00pa30oBaTENbHBIX MporpamMM, oOecrneuuTs yriayOnéHHoe
M3y4YeHHE TeOMETPHUH KaK COCTaBIstoNel yueOHoro mpeamera « MaTtemaTukay;

MOJITOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oyaymiel mpodeccuu, obecrednBasi MPEEMCTBEHHOCTh MEXITY
o01uM 1 IpodeccHoHaIbHBIM 00pa30BaHUEM.

Ha wusyuyenme yueOHOro Kypca «['eomerpusi» Ha YrIyOJIEHHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO0).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUSL  CTepeOMETpuU. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMATUYECKOM TIOCTPOECHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anmHOoe pacnosiokeHue MpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOLINECS,
napajuieibHble U CKpelluBaromuecs mnpsiMble. [IpU3HAaKW CKpENMBaIOIINXCS
npsiMbIX. [lapaniensHOCTh IPSMBIX U TIJIOCKOCTEN B MMPOCTPAHCTBE: NapasljieIbHbIC
psIMbIE B IPOCTPAHCTBE, MAPAIIICIBHOCTh TPEX MPAMBIX, NaPaICIIbHOCTD NPSIMON
u 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OcCHOBHbIE CBOMCTBa MapauIeNbHOIO NpoeKTHpoBaHus. M3o0paxeHue
buryp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPaBIECHHBIMU CTOPOHAMHM, YTOJ
MEXy TpsMBIMU B mpocTpaHcTBe. [lapaiienbHOCTh TIIOCKOCTEH: NapasuiebHbIe
IJIOCKOCTH, CBOMCTBa napajuiesIbHbIX IJIOCKOCTEM. IIpocreitine
OPOCTPAHCTBEHHbIE (DUTypbl HAa IJIOCKOCTH: TETpadllp, MapaulelienuIie],
MIOCTPOCHUE CEYCHUH.

[leprieHAUKYIJISIPHOCTD MPAMOMN U INIOCKOCTHU: MEPIEHIUKYIISPHBIE MPSAMBIE B
[IPOCTPAHCTBE, NPSIMbIC IMAPAJUICIIBHBIE W MEPHEHIUKYJSIPHBIE K ILIOCKOCTH,
[IPU3HAK TMEPHEHAUKYJSIPHOCTH NPSIMOW M IUIOCKOCTH, TeOpeMa O NpsMOu
NIEPIICHAUKYJIISIPHOU IJIOCKOCTH. OpToroHanbHOE IIPOCKTUPOBAHUE.
[leprieHAUKYJISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 7O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.
[leprieHAUKYJISIPHOCTh  IUIOCKOCTEM: MPU3HAK  IEPHEHAUKYJSIPHOCTH  JIBYX
mIockocTenl. Teopema 0 TpEX mepreHAUKYIIpax.

Yriael B NMPOCTPAHCTBE: yIroJl MEXAY IPSMOW U IUIOCKOCTBIO, JABYI'DAHHBIN
yIoJ, JJUHEWHBIM Yroja JBYTPAaHHOTO yria. TpEXTpaHHbIA U MHOTOTPAHHBIE YTJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrOrpaHHoro yria. CBOICTBa IUIOCKHUX H
JNBYTPAHHBIX YIJIOB TPEXTPAHHOIO yrIyia. TeopeMbl KOCHHYCOB U CHHYCOB IS
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHMuKH

Bunpel MHOrorpaHHukoB, pa3BépTka MHOrorpansHuka. Ilpusma: N-yrospHas
nmpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS MOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJIBHBIM — MapajuleNIeNUIIel W €ro  CBOWCTBA.
Kparuaiiiue mnyTd Ha TIOBEPXHOCTH MHOTOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammma: n-yroiapHas mnmupamMuna,
npaBuiibHasE W yceu€HHas nupamunbl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MpaBWIBHONW nupaMuabl. [IpaBuibHBIE MHOTOTPAaHHUKHU: NpaBWIbHAS NpU3Ma U



[IpaBWIbHAs IHWpPAaMUIA, [paBUJIbHAsA TPEYrojbHas IHUpaMUIa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpeacrtaBieHue O NpPaBWIBHBIX MHOTOIPAaHHHUKAaX: OKTajJp,
NOAECKadAP U UKOCAP.

Brluncnenue 5J€MEHTOB MHOTOTPAHHHMKOB: pE&Opa, AMAaroHaiad, YTJbl.
[Inomaas OOKOBOM MOBEPXHOCTH M TIOJHOM MOBEPXHOCTH MNPAMOW MPU3MBI,
IJIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M IOBEPXHOCTU MPABWIBHOM MHUPAMHIIBI,
Teopema O IUIOLIAAN YCEUEHHOW TMPaMU/IBI.

CummMmeTpuss B TIPOCTPAHCTBE. ODJIEMEHTbl CHUMMETPHM  IMPABHIBHBIX
MHOTOTpaHHUKOB. CHMMETpusi B NPaBWIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUSA IPABUIbLHOMU
IAPaAMUIBI.

BekTopsI 1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABICHHbIE U  IPOTUBOIIOJIO0XKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIUMTAaHUE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IToHaTHE KOMIUTaHapHBIE BEKTOpHI. [Ipu3HaKk KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoOKEHHH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOpaM.  IIpsAMoyrosbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatsel BekTOpa. CBA3b MEXAYy KOOpAMHATaAaMU BEKTOpa M
KOOpJMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BENCHHE
BEKTOPOB.

11 KIJACC

TeJsia BpaleHnus

[MoHATHA: WHIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IOBEPXHOCTH,
chepuueckass IMOBEPXHOCTh, OOpasyroliue TMoBepxHOcTed. Tema BpalcHHS:
MWINHAP, KOHYC, YCEUYE€HHBIH KOHYC, cdepa, map. BzammHoe pacmoioxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalleHusl Ha TIockocTu. Pa3Béprka nunuuapa u KoHyca. Cummerpusi chepsl u
mapa.

O6béMm. OcHoBHBIE CBOiicTBAa 00BEMOB Ten. Teopema 00 o00BEMe
MPSIMOYTOJIFHOTO Tapasienenunena u ciaeactBus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOW TPU3MBI, MIJIWHIPA, TUpaMHUIbl U KoHyca. O0BEM Imapa u MapoBOTO
CerMeHTa.

KoMOuHanuu Tem BpamieHuss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BmucaHHas B
MWINHAP, OMHCAaHHAs OKojJo unuiauHApa. Ilepecedyenme cdepbl u mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHsATHE MHOTOTpaHHUKA,



OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpalllCHMS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMaAb chepbl U e€ 4JacTei.
[logobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIONMIAJACH MOBEPXHOCTEH
nonoOHeIx Quryp. IlpeobpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
MJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[locTpoeHue ceyeHUt MHOTOIPAHHUKOB U T€J BPAIICHUS: CEYEHUS LIUITUHAPA
(mapajmienbHO M NEPNEHIUKYJISIPHO OCH), CEYEHHs KOHyca (MapajuliesibHbIe
OCHOBAaHHUIO U MPOXOJSLIUE YEPe3 BEPIINHY), CEUEHHs 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJ CJIEJIOB, METOJ| BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MepeHoca
CEKYyIIEH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpoctpancTtBe. Omepaunuu Haj BekTopaMu. BekropHoe
yMHOXeHUE BeKTOpoB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MPU PEHICHUU TECOMETPUUYECCKUX
3a/1ad.

J{BHKeHUs] B IPOCTPAHCTBE

JIBmwxenusi npoctpancTtBa. OtoOpaxeHus. [[BkeHHS M paBEeHCTBO GUTYP.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWKEHUH: TapaulelbHBIA TEpPEeHOC,
LHEHTpalbHasl CHUMMETpPHS, 3€pKaJIbHAs CUMMETpHUS, IMOBOPOT BOKPYT HPSIMOIA.
[Ipeobpazosanus nomoodus. [Ipssmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIBTATHBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTb IPakKAAHCKOM MO3UIIMU 00YUaIOIIEeTr0oCcsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  oOIlecTBa,  MPEJACTAaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SIBIICHHM,
npoleayp TpaxkJaHCKoro oOiiecTBa (BbIOOPHI, OMPOCHI U JPYroe), yMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HMHCTUTYyTAMU B COOTBETCTBUU C UX
GyHKIUSIMU U Ha3HAYEHUEM;

2) naTpuoTHYeCKOe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON T'PAKIAHCKON MJACHTUYHOCTH, YBOKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTH)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOTO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHN HayKh U JEATEIbHOCThIO YYEHOro, OCO3HAHUE
JUYHOTO BKJIa/1a B MOCTPOCHUE YCTOMUMBOTO OyAYIIEro;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYas SCTETUKY MaTeMaTH4YECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, pacCyXJI€HUH, BOCIIPUUMYUBOCTH
K MaTEMaTUYECKHM acIlleKTaM Pa3JuyHbIX BUIOB UCKYCCTBA;

5) pusuveckoe BocnuTaHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSIThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOro 1 6€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THTAaHHUE, COATAHCHPOBAHHBIA PEXUM 3aHIATHH W
OTIbIXa, PETyJsipHas ¢u3nuecKas akKTUBHOCTD), (PU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TPYIdy, OCO3HaHME IIEHHOCTH TPYIOJIIOOHs, HWHTEpeC K
paznuuyHbIM  chepaM  MPOPECCHOHAIBHOW  JEATEIBHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW M €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymieit mnpodeccud U pealu30BbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIaHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEW KU3HHM, TOTOBHOCTh K aAKTUBHOMY
YYacTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HATpaBJIECHHOCTH;

7) 3K0JI0THYEeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW  KyJbTYypbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100aIbHOIO XapaKkTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TMPUMEHEHHE MaTEMAaTHUYECKUX 3HAaHWM IS pelieHusl 3agad B 00JacTu
OKpY’Karolel cpenpl, IUIAHUPOBAHHE IIOCTYMKOB U OLEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUsA HAyKd W  OOIIECTBEHHOW  MPaKTHUKWA, TMOHUMaHUE
MaTeMaTHYEeCKON HayKu Kak cdepbl YeJIOBEUYECKOH eSITeIbHOCTH, ATaloB €&
Pa3BUTHA M 3HAYMMOCTH JUIsl Pa3BUTHSl I[MBUIM3AIMH, OBJIQJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJbTYpOH KaK CpPEJCTBOM IIO3HAHUS MHUDa,
TOTOBHOCTh OCYIICCTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIBbHOCTh
WHIMBUJIYaJIbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHUS

Ba3oBble JJoruuyecKkue JelcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKH MAaTEMAaTHYECKHUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy TMOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHSATUH, YCTaHABIMBAThH CYHIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS JIJIsi 0000IIEHHS M CPABHEHUSI, KPUTEPUHU TTPOBOJUMOTO aHAIH3A;

BOCIPUHHUMATh,  (OPMYIUPOBaTH W  NPEeoOpPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U OOIINE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAONIOJCHUSIX W YTBEPXKICHUSAX, TpeajiaraTb KPUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKIIOUEHUI N0 aHAJIOTUH;

IPOBOJIUTH CAMOCTOSITENILHO JI0KA3aTebCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/I€HUS U BBIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOW 3amauu  (CpaBHUBATH HECKOJIBKO
BapUAHTOB  pEIUICHUs, BbIOWpaTh Haumboiee MOAXOASIMHA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJCICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBaresbckue 1eiicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodiIemy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUpPOBATH TUIIOTE3Y, apryMEHTHPOBATH
CBOIO MO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSATENbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTuuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaAMHU, SIBICHUSAMH, IPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjbTaTaM
MPOBEIEHHOTO  HAOJIOJIEHUs,  MCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U 0000IEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
NPENOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

PabGora ¢ undgopmanmeii:

BBISBJIATH JAePUUUTH MHOOPMAIUH, TaHHBIX, HEOOXOAMUMBIX JJIi OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PAa3JIMYHbBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHUAOB U
dbopm npeacTaBICHUS;

CTPYKTYpHpPOBaTh MH(POPMAIIUIO, TMPEJACTABIATh €€ B Pa3MYHBIX (QopMmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uH(popMaIuu o CaMOCTOATEIHHO
c(hOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eCTBUS

OOmenmne:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HeJIIMHA OOIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M TMCBMEHHBIX TEKCTaxX, JaBaTh IOSCHEHMs IO XOJy peIIeHUs 3aJayw,
KOMMEHTHPOBATh MOJIYUYE€HHBIN PE3yiIbTaT;

B X0Ji¢ OOCYXXKJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOM TEMBbI,
mpoOJieMBl, peIracMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSMH APYTUX YYaCTHUKOB
nuajaora, oOHapyKMBaTh Pa3IM4Me W CXOJCTBO IO3UIIMN, B KOPPEKTHOU dopme
dbopMyIHpOBATh pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YJbTAaThl PEIICHUS 3aJaud, SKCIEPHUMEHTA, UCCIIEIOBaHU,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMaT BBICTYIUICHHUS C Y4YETOM 3aJad
MPEe3eHTAIIMU U OCOOEHHOCTEHN ayJIUTOPHUH.

PerHﬂTHBHLIe YHHUBEPCAJIbHBIC y‘leﬁﬂble I[CﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIAH, AITOPUTM PEIICHUS 3a/laud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIA HHTEJLJICKT:

BJIAJI€Th  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIIAEMbIX JCHCTBUNM M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ylibTara pelieHus
MaTeMaTHYECKOM 3a7a4u;

IpeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEIICHUU 3a/a4H,
BHOCUTb KOPPEKTHUBHI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, JIAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IIEJU U YCIOBUSIM, OOBSCHITH TPUUUHBI
JOCTHKEHUSI WJIM HEJOCTHXKCHUSI Pe3yJIbTaTOB JAEATEIbHOCTH, HAXOAUTh OIIUOKY,
J1aBaTh OLICHKY TPUOOPETEHHOMY OIBITY.

CoBMecTHasI 1eSITeJIbHOCTD:

MOHUMATh M MCTOJ30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUIYaJbHOU
paboThl TMpU peHieHWH YYEOHBIX 3aJady, NPUHUMATh IIeJIb COBMECTHOMU
JESATEeNIbHOCTH, TJIAHUPOBATh OPraHU3AIlMI0 COBMECTHOW pabOThI, pacrpeneisiTh
BUJbI paboOT, JOrOBapUBATHCS, OOCYXHAaTh MPOIECC U pe3yiabTaT pabdoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUs, 0OMEH MHEHH,
«MO3TOBbI€ IITypMb» W HWHBIE), BBHIMOJHATH CBOIO 4YacTh pabOThl U
KOOPJIMHHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMAaHJbl, OLICHUBAThH
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
YYaCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATHBI

K xonity 10 kinacca oOygaromuiicst HAy9UTCS:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSATHUSIMU CTEPEOMETPUU TIPH
pelIeHny 3aa4 ¥ MPOBEICHUN MaTEMAaTUUECKUX PACCYKICHHUI;

e TMPUMEHSTH AaKCUOMBI CTEPEOMETPHUM M CIIEJICTBUS U3 HHUX IPU PELICHUU
F€OMETPUYECKHUX 3a/1a4;

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEMN B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJNHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIAMH B
IPOCTPAHCTBE: MEXKAY HIPSIMBIMU B MPOCTPAHCTBE, MEXKIY MNPSAMOA U
IJIOCKOCTHIO;

e cBOOOJHO ONEPUPOBATH MOHSITUSMHU, CBI3aHHBIMUA C MHOTOTPAaHHUKAMH;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOIOIPAHHHUKOB (TIpH3Ma,
nupamuja, NpsMOYyTOIbHBIN Napaienenunes, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BbBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

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

e BBINOJIHATD napajiebHOe, LEHTPAJIbHOE U OpPTOTrOHAJIBHOE
MPOCKTUPOBAHUE (PUTYP Ha TUIOCKOCTh, BBINOIHATH HM300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEYEHHUS] MHOTOTPAaHHUKOB Pa3IUYHBIMH METOJAMU, BBIOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPaHHUKOB  (MpuU3Ma,
NUpPaMKIa), TEOMETPUUECKUX TEJ C MPUMEHEHHEM GOpMYT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCb W TIUIOCKOCTh CHMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOUIUMHU BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmaTrh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHUYECKUX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IIPU PEIICHUH MAaTEMAaTUYECKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 33/1aY;

e W3BJICKaTh, MPEOOPa30BbIBATh U HMHTEPIPETUPOBATH HHPOPMAIMIO O
POCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TPENCTABICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHHMS HAa [PAKTUKE: CpPaBHUBATH W
aHAJM3HPOBATH PEAbHBIE CUTyallud, MPUMEHSATh W3YyUYECHHBIC MOHITUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChopMyJIHPOBAHHOMN
npo0JIeMbl, MOJEIUPOBATh PEANbHBIC CUTYallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOCHHBIE MOJENIN C MCIHOJIb30BAHHEM I€OMETPUUYECKUX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAX0XK/I€HUEM F€OMETPUUECKUX BEIINYUH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kinacca oOyyaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHUYECKOH U c(hEepuyecKoil MNOBEPXHOCTSAIMHU, OOBIACHATH CIOCOOBI
MOJTyYECHHUS;

OTEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C TEJIaMU BpALICHUS: [IIMHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (IWIMHApP, KOHYC, cdepa W 1ap) u
OO0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BPAIICHMUS;

KJaccu(UIUPOBATh B3AMMHOE PacoioKeHUe chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHus,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAHHHUKOB W TENl BpAILEHUS,
reOMETPUYECKHUX TeJl C IPUMEHEHHEM HOopMYyT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPaHHUKOB: MHOTOIPaHHUK, BIHCAHHBIM B chepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJIO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOMIAASIMU MMOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBIMOIHATH (BBIHOCHBIC) IUIOCKHE
YEepTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, HWHTEPIPETUPOBATHL U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TNPE/CTABICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAUHAT;
peuaTh TEOMETPUUECKUE 3a/1a4M HA BBIYMCIICHUE YIJIOB MEXKY MPSIMbIMU
U IUIOCKOCTSMH, BBIYMCIECHHUE PACCTOSIHUKA OT TOYKM [0 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA TP PEIICHUY;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHs] MHOTOTPAHHUKOB M TN BpAICHUS TPHU
NapajuleJIbHOM  NIEPEHOCE, UEHTPAJIbHOM CHUMMETPHUM, 3€pPKaJbHOU
CUMMETPHH, IIPU TIOBOPOTE BOKPYT MPSIMOM, MpeoOpa30BaHus Mo100us;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpPAlCHUS: CEUEHUs IUIMHIpA
(mapanienbHO Y NEPHEeHANKYISIPHO OCH), CEYEHUs KOHYyca (MapasuielibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPLIMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUSI CEYEHMI: METOJ CJEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILEN MIIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSITh TeOMEeTpUYecKre (HaKThl JJIsl PEHICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONAralolliuX HECKOJIbKO INAaroB pELICHUs, €CIH YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pewmarh 3aJadyd Ha J0Ka3aTeJbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXOXJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATH MPOrPaMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI IIPU PELIEHUHU CTEPEOMETPUUECKUX 3a]1a4;

IPUMEHATh  IOJIyYCHHbIE  3HAaHUSA  HAa  MPAKTUKE:  CPABHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyalluH, IPUMEHATh U3YUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B  IPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIeMBbl,  MOJEIUPOBATH
peaIbHbIE CHUTYallMd Ha S3bIKE T'€OMETPHUH, HUCCIENO0BATH MOCTPOCHHBIE
MOJIEIM C HCHOJB30BAHUEM TE€OMETPUYECKUX TIOHATUH H TEOPEM,
ammaparta anreOpbl, pemaTth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXOXJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMETh TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS TE€OMETPUU Kak
COCTaBHOM YacTu (pyH1aMeHTa Pa3BUTHS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 BBenenue B ctepeoMeTpuio 23 1 0 fg@edu.ru
B3anMHOe pacnosioxkeHue npsIMbIX B
2 6 1 0 fg@edu.
MIPOCTPAHCTBE St
[TapanienbHOCTh MPSAMBIX U TJIOCKOCTEN B
3 8 0 0 fg@edu.
MIPOCTPAHCTBE St
[lepnieHTUKYISIPHOCTD MPSAMBIX U
4 25 0 0 fo@edu.
IJTOCKOCTEM B MPOCTPAHCTBE faedu.y
5 VYTIBl U paccTOSTHUS 16 0 fg@edu.ru
6 MHororpanHuKu 7 0 fg@edu.ru
BexkTops! B mpocTpancTe 12 0 fg@edu.ru
I1 6006
8 OBTOPGHI/IG, 000011IeHNE U CHUCTEMATU3aLUs 5 5 0 fo@edu.ru
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0
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11 KVIACC

KosnnuyectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 AHanutuuyeckas reoMeTpust 15 1 0 fg@edu.ru
I1
9 OBTOpPEHHE, o6o6meH1:Ie u 15 1 0 fa@eduru
cCHCTEeMaTH3aIHs 3HAHUI faed.ru
3 OO0BEM MHOTOTpaHHUKA 17 1 0 fg@edu.ru
Tena Bpamenus 24 1 0 fg@edu.ru
5 [Tmomany moBepxXHOCTH U 0OBEMBI 9 1 0 fa@eduru
KPYTIBIX TEI
6 JBro>xeHust 5 1 0 fg@edu.ru
7 [ToBTOpEHwUE, O606I.H€HI:I€ u 17 5 0 fa@eduru
cUCTeMaTH3allus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoaprkre | Hpaxtirieckite u3yyeHHus | oOpa3oBaTe/ibHbIE
padoTsbI padoThI pecypest
OcHOBHBIE TIpaBWIIa U300pAKEHHS HA
1 PHUCYHKE TTOCKOCTH, TTapaJIIeTbHBIX 1 0 0 fg@edu.ru
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka
[ToHsATHS CTEpeOMETpUH: TOUKA, TIpsMasi,
TUIOCKOCTB, TIPOCTPaHCTBO. OCHOBHBIE
2 MpaBHJIa H300paKEHUS Ha PUCYHKE 1 0 0 fg@edu.ru
IUIOCKOCTH, MapajuleIbHbIX MPSAMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka
[TonsaTus: nepecekaronuecs MIOCKOCTH,
3 MEepECEKAOIIMECS IPsIMasi U IUI0CKOCTb; 1 0 0 fg@edu.ru
MOJIyTIPOCTPAHCTBO
[TonsaTus: nepecexaronuecs MiIOCKOCTH,
4 MepeCceKaroIIrecs npsiMas U II0CKOCTb; 1 0 0 fg@edu.ru
MOJIyTIPOCTPAHCTBO
MHororpanHukH, 1300paxeHue
5 MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD, 1 0 0 fg@edu.ru
HECYIIECTBYIOIUX 0OBEKTOB
MHororpaHHuKH, 1300pakeHune
6 MPOCTEHUIINX MPOCTPAHCTBEHHBIX (HUTYD, 1 0 0 fg@edu.ru
HECYIIECTBYIOMINX 00BEKTOB
7 AKCHOMBI CTEPEOMETPHUH U TIEPBHIE 1 0 0 fg@edu.ru
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CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE

8 fg@edu.ru
CJICJICTBUS U3 HUX
AKCHOMBI CTEPCOMETPHH U TICPBHIE
9 CIIEJICTBUS U3 HUX. Cnuoco6m 3a/1aHUS fa@eduru
MPSIMBIX ¥ IIOCKOCTEH B TIPOCTPAHCTBE.
O0603HaYeHUS IPSMBIX U TIJIOCKOCTEH
N300paxenue ceueHnit nupamupl, Kyoa u
MIPU3MBI, KOTOPBIC IMTPOXOJIAT Yepe3 UX
10 pédpa. M3o0pakeHne nepeceyeHus fg@edu.ru
MOJYYEHHBIX IUIOCKOCTEM. PackpammBanue
MTOCTPOCHHBIX CEYCHHUI pa3HBIMH [IBETaAMU
N306paxenue ceueHnii nupamubl, Kyoa u
MIPU3MBI, KOTOPBIE MMPOXOJIAT Yepe3 UX
11 pé6pa. N3obpaxkeHue nepecedeHust fg@edu.ru
MOJYYEHHBIX IUIOCKOCTEH. PackpammBanue
MTOCTPOCHHBIX CEYEHHI pa3HBIMU LIBETaMU
N3o0pakeHue ceueHunit mupaMuIbl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 UxX
12 pé6pa. N3obpakeHue nepeceueHust fg@edu.ru
MOJIy4EeHHBIX TUIOCKOCTeH. PackpaniBanue
MIOCTPOCHHBIX CEYCHHI pa3HBIMH 1IBETaAMU
N3o06paxenue ceueHnit nupamupl, Kyda u
MIPU3MBI, KOTOPBIE MIPOXOJIAT Yepe3 uxX
13 pé6pa. N3o0paxkeHue nepeceueHust fg@edu.ru
MOJIy4E€HHBIX TUIOCKOCTeH. PackparBanue
MTOCTPOCHHBIX CEYCHHI Pa3HbIMU 1IBETaMU
14 Meton crnefoB Uit MIOCTPOSHUS CeUeHU fg@edu.ru
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Merton ciefoB Uit IOCTPOEHUS CEUEHUI.

15 CaolicTBa nepece4eHnii MpsIMbIX U fg@edu.ru
IIJIOCKOCTEMN
Merton ciefoB [Uist IOCTPOEHUS CEUEHUI.

16 CaoiicTBa nepece4eHnii MpsIMbIX U fg@edu.ru
IIJIOCKOCTEMN
[TocTpoenue ceuenunii B nmupamu/ie, Kyoe

17 1o TpéM TOYKaM Ha ;Uaé6pax. Coznanue fa@edu.ru
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MMOCTPOEHUS
[TocTpoenue ceuenunii B mupamu/ie, Kyoe

18 1o TpéM TOYKaM Ha 1:v>é6pax. Coznanue fa@edu.ru
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
IIOCTPOEHUS
[TocTpoenue ceuenunii B mupamu/e, Kyoe

19 1o TpéM TOYKaM Ha [jé6pax. Coznanue fa@edu.ru
BBIHOCHBIX YEPTEKEU U 3aHUCh I1ArOB
IIOCTPOEHUS
[TocTpoeHue ceueHuii B mupamu/ie, Kyoe

20 1o TpEM TOYKaM Ha Izé6pax. Coznanue fa@edu.ru
BBIHOCHBIX YEPTEKEU U 3aHCh 11ArOB
MIOCTPOEHUS
[ToBTOpenue mnanumerpuu: Teopema o

21 MPOTIOPIMOHAIBHBIX OTpe3kax. [lomooue fg@edu.ru
TPEYTOJIbHUKOB
[ToBTOpenue manumetpuu: Teopema

29 Menenas. Pacuersl B ceUeHUAX HA fa@edu.ru

BBIHOCHBIX YC€PTECIKaAX. I/ICTOpI/IH Pa3sBUTHA
IUIaHUMETPUHU U CTCPCOMCTPUU
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KonTponbHas padora "AKCHOMBI

23 fg@edu.ru
crepeomerpuun. Ceuenus"
B3anMHOe pacnosiokeHue npsMbIX B
npoctpancTBe. CKpenuBaromuecs

24 npsiMble. [Ipu3Haku cKkpemuBarommxcs fg@edu.ru
npsiMbixX. [lapamienbHbie TpsiMbie B
MPOCTPAHCTBE
Teopema 0 CyllIeCTBOBAHUU U
€MHCTBEHHOCTH TIPSIMO MapasuieIbHON

o5 JAHHOM IIPSIMOiA, npoxonﬂm?ﬁ yepes Toincy fa@edu.ru
MPOCTPAHCTBA M HE JIeKAIIEH HAa TaHHOMN
npsamoil. Jlemma o nepeceyeHun
MapajuIeTbHbBIX MPSIMBIX TNIOCKOCTHIO
[TapannensHOCTh TpeX npsMbiX. Teopema o

26 TpEX MapauIebHBIX MPAMBIX. Teopema o fg@edu.ru
CKPEILMBAIOIIUXCS MPIMBIX
[TapanienbHoe MPOEKTHUPOBAHUE.

97 OCHOBHBIE CBOMCTBA NApaLICIIbHOTO fa@edu.ru
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B napamienbHONU IPOEKLIUU
LlenTpanbHas npoekus. Yromi ¢

28 COHAIIPaBJICHHBIMU CTOPOHAMU. YTOII fg@edu.ru
MEXIy IPSIMbIMU
3amaun Ha JOKa3aTeNbCTBO U

29 HCCIEI0BaHUE, CBI3aHHbIE C fg@edu.ru
PacIoIOKEHUEM MIPSMBIX B IPOCTPAHCTBE
[lonsATHs: mapanIenbHOCTh NPAMON U

30 IIJIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak fg@edu.ru

napajllIeJIbHOCTH HpHMOﬁ " IJIOCKOCTH.
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CaoiicTBa NapayuIeIbHOCTU IPSIMOK U
IUIOCKOCTH

FCOMeTpI/I‘-ICCKI/Ie 3aJa4M Ha BBIYMCJICHUC U
JA0Ka3aTcJIbCTBO, CBA3aHHBIC C

31 . fg@edu.ru
MapajuIeTbHOCTBIO MPSMBIX M INIOCKOCTEH
B MPOCTPAHCTBE
[TocTpoeHue ceueHus, MPOXOSIIETO Yepe3
JTAHHYIO TIPSIMYIO Ha YEPTEKE U
32 YO IpAMY UP ! ) fg@edu.ru
MapajuieTIbHOTO Apyroi npsMoi. Pacuér
OTHOIICHUM
[TapannenpHast mpoeKus, TPUMEHEHUE
IUTSI IOCTPOEHUS CEUEHUN Ky0a U
33 p N Y fg@edu.ru
napaenenumnena. CBoncTBa
napajuiefienune1a u IpusMbl
[TapannensHbie miockoctu. [Ipu3zHaku
34 P P N fg@edu.ru
MapajyuiebHOCTH BYX IJIOCKOCTEH
Teopema o0 nmapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAAIIEH
35 - TP N fg@edu.ru
yepes TOUKY, He MPUHAAISKAILYIO JaHHOM
IJIOCKOCTH M CIIEACTBHS U3 HEE
CBolicTBa napajuiesIbHbIX INIOCKOCTEH: O
MapajuIebHOCTH MPSMBIX MepeceUeHus
36 P P P fg@edu.ru
MIPH EPECEUCHUH ABYX MapalIeIbHbBIX
IJIOCKOCTEH TpeThe
CpoiicTBa mapasuieabHbIX MIOCKOCTEH: 00
OTpe3Kax NapajijieNbHbIX TPSIMBIX,
37 3aKIIOYEHHBIX MEK/Ty MapajuieIbHbIMU fg@edu.ru

IINIOCKOCTAMU,; O IICPECCUCHUU HpHMOfI C
ABYMs ITApaAJUICIIbHBIMU IIJIOCKOCTAMUA
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[ToBTropenue: Teopema [ugaropa Ha

38 fg@edu.ru
IJIOCKOCTH
IToBTOpEHME: TPUTOHOMETPUSI

39 P P p fg@edu.ru
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CsoiicTBa Ky0a M IPSAMOYTOJILHOTO

40 y0a 1 IpAMOY fg@edu.ru
napajieienurena
Brrunciaenue JIMH OTPE3KOB B KyOe U

41 p Y fg@edu.ru
MPSIMOYTOJILHOM TapasuieseuIe e
[lepneH MKy IAPHOCTD NPSAMON U
nnockocth. [Tpn3Hak

42 P . fg@edu.ru
MePIEHIUKYISIPHOCTH MPSMOHN U
IIOCKOCTH
[lepneH MKy IAPHOCTD NPAMOU U
nnockocth. [Ipn3Hak

43 P . fg@edu.ru
MEePIEHANKYISIPHOCTH MPAMON U
MIOCKOCTH
Teopema o CylleCTBOBaHUU U
€IUHCTBEHHOCTU OPSIMOMU, IIPOXOISIIEN

44 P - TP fg@edu.ru
yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHANKYISIPHON K TIIOCKOCTH
IImockocT U IepIEeHAUKYIISIPHBIE UM

45 P YP fg@edu.ru
MpsSIMbIE€ B MHOIOTpaHHUKAX
IImockocT U EpIEHAUKYIISIPHBIE UM

46 P yIp fg@edu.ru
MpsSIMbIE B MHOIOTpaHHUKAX
[lepnenaukynsp U HAKJIOHHAS.

47 [TocTpoeHue nepreHauKyIsipa U3 TOUKH Ha fg@edu.ru
MPSIMYIO

48 [lepnieHIuKyIsIp M HAKIOHHAS. fg@edu.ru
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[TocTpoeHue neprneHuKyIspa U3 TOYKU Ha
HPSIMYO

Teopema 0 TpEX nmepHEeHAUKYIIPAX

49 (mpsimast u oOpaTHast) Ta@edu.

50 Teopema o0 TpEX nepHneHAUKYIIPAX fa@edu.ru
(mpsimast u oOpaTHast) ;

51 Yron Mexay CKpelmuBaromuMHUCS fa@edu.ru
MPSMBIMH
[Touck neprneHauKyISpHBIX MPSMBIX C

52 ITOMOIIIBIO NEPIEHANKYISIPHBIX fg@edu.ru
IIJIOCKOCTEMN

53 OpToroHaibHOE TIPOCKTUPOBAHUE fg@edu.ru
[Toctpoenue ceuennii kyba, MpU3MBlI,

54 MPaBUWJILHON TUPAMHJIBI C TIOMOIIBIO fg@edu.ru
OPTOTOHAJILHOW MPOEKIUU
[TocTpoenue ceuenuii kyba, IpU3MBI,

55 MPaBUWJILHON TUPAMUJIBI C TTIOMOIIBIO fg@edu.ru
OpPTOTOHAJILHOM MPOEKINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTENBHO TUI0cKOoCcTH. [1mockocT fg@edu.ru
CUMMETpPUN B MHOTOTpaHHHKAX

57 [Ipu3Hak neprneHAuKyISIPHOCTH MPSMOM U fa@eduru
IJIOCKOCTH KakK CJEJICTBUE CUMMETPUU

58 HpaBI/IJ'ILHIiIe MHOTOrpaHHuKU. Pacuér fa@edu.ru
PaccTOSHUI OT TOYKH JI0 MJIOCKOCTH

59 HpaBI/IJ'ILHIiIe MHOrorpaHHuku. Pacuér fa@edu.ru
paccTOSHUMN OT TOYKH JI0 MJIOCKOCTH

60 CriocoObl OIYCTUTbH MEPIEHANKYIISAPHIL: fg@edu.ru
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CUMMCTpPUs, CABUT TOYKHU I10
NapajuIeIbHON IIPAMOM

CaBur no HenapauieabHON IPSIMOH,

61 N fg@edu.ru
HU3MEHEHUE PACCTOSIHUM
KonrtponsHast padora "B3anmnoe

62 pacTooKeHUe MPSIMBIX U TUIOCKOCTEH B fg@edu.ru
npocrpaHcTee”
[ToBTOpEHUE: Yyroa Mex 1y NpsSMbIMU Ha

63 IJIOCKOCTH, TPUTOHOMETPHS B fa@eduru
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB
[ToBTOpEHME: yrom Mexay

64 CKPELIUBAOIIMMUCS IPSIMBIMU B fg@edu.ru
MIPOCTPAHCTBE

65 I'eomeTpuueckre METOIbl BHIYUCICHUS fa@edu.ru
yriia MeX/Jy NPSIMBIMH B MHOTOI'paHHUKaX

66 JByrpannbiii yroji. CBOHCTBO JIMHEMHBIX fa@edu.ru
yTJIOB IBYT'PAHHOIO yTriia

67 [TeprieHAMKY IS PHBIE JIOCKOCTH. CBOfICT]Ea fa@edu.ru
B3aMHO MEPIECHIUKYISIPHBIX TUIOCKOCTEH
[Ipu3Hak nepneHIuKyIsIpHOCTH

68 IJIOCKOCTEH; Teopema o Hp}IM(if/'I fq@edu.ru
MepeceyeH sl IByX IIIOCKOCTEH
MEePIEeHIUKYISIPHBIX TPEThE! IIIOCKOCTH
[IpssMoyronbpHBIN Tapauienenunesn; Kyo;

69 U3MEPEHUs, CBOMCTBA MPSIMOYTOJIBHOTO fg@edu.ru
napajienenumena

70 Teopema o quaroHanu NpsSMOYroJILHOTO fg@edu.ru
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Imapajiiejacnuiecaa u CJICACTBUC U3 Hee

CrepeomeTpuyuecKke U MpUKIaJIHbIC

71 3aJ1a4M, CBSI3aHHbIE CO B3aUMHBIM fg@edu.ru
PaCIIOJIOKEHUEM MPSMBIX U INTIOCKOCTH
[ToBTOpEHME: CKpEITUBAIOIIUECS TPSIMBbIE,

72 IapajuIeIbHbIE IUIOCKOCTH B CTAHIAPTHBIX fg@edu.ru
MHOTOTpaHHUKaxX
[Tapa mapaynenbHBIX IOCKOCTEH HA
CKpEIIUBAIOIIMNXCS MPSIMBIX, PACCTOSIHUE

73 P P P fg@edu.ru
MEXTy CKPEIIMBAIOIIUMHUCS MPSIMBIMU B
MPOCTHIX CUTYAIHIX
Paccrosnue oT TOYKH O IIIOCKOCTH

74 ! > fg@edu.ru
paccTostHue OT MPSIMOU JI0 TNTOCKOCTH
BrrunciieHue paccTosSHUI MEX Ty

75 CKPENTUBAIOIINMHUCS TIPSIMBIMH C fg@edu.ru
MTOMOIIIBIO IEPTICHANKYJIIPHOHN TUIOCKOCTH
TpéxrpanHsblil yroy, HEpaBEHCTBA JJIA
TpeXrpaHHbBIX yriaoB. Teopema ITudaropa

76 PEXTP Y P (aropa, fg@edu.ru
TEOPEMbI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPaHHOTO yTia
OieMeHTHl cheprnIEeCKON T€OMETPHU:

77 (bep p fg@edu.ru
reoJie3N4YecKre JNHUU Ha 3eMIIe
KonTponbHas pabota "Yrisl u

78 " fg@edu.ru
paccTostHus
CucreMaTu3anus 3HaHUH "MHOrorpaHHUK

79 " P fg@edu.ru
H €ro 3JIEMEHTEI
[Iupamupa. Buasl nupamun. [pasunbaas

80 fg@edu.ru

nupaMuga
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[Ipusma. IIpsAmas u HaKJIOHHAS IPU3MBL.

81 1 0 0 fg@edu.ru
[IpaBunbHas npusma
IIpssmoit mapanmenenumne,
82 H;)ﬂMoyFOJIII:HHﬁ napaiesienune, Kyo 1 0 0 Ta@edu.
83 BIZIHyKJH)Ie MHOTOTpaHHHUKH. TeopeMa 1 0 0 fa@eduru
Ditnepa
Beimykiible MHOTOrpaHHUKH. Teopema
84 Diinepa. [IpaBwIbHBIC U TTOTYTIPABUIHHBIC 1 0 0 fg@edu.ru
MHOTOTPaHHUKH
85 KounTponbhas padora "MHuororpaHHUKT" 1 1 0 fg@edu.ru
[ToHsiTHE BEKTOpA HA IJIOCKOCTH | B
86 MIPOCTPAHCTBE ’ L 0 0 fo@edu.ru
87 CymMa BEKTOpOB 1 0 0 fg@edu.ru
88 PasnocTh BekTOpOB 1 0 0 fg@edu.ru
89 [TpaBuso mapannenenurnena 1 0 0 fg@edu.ru
90 YMHOXeHHEe BEKTOpa Ha YHCIIO 1 0 0 fg@edu.ru
Paznoxenue BekTopa 1o 6asucy Tpéx
91 BEKTOPOB, HE JISKAIIUX B OJHOU 1 0 0 fg@edu.ru
TUIOCKOCTH
92 CkaysipHOE TTPOM3BEICHUE 1 0 0 fg@edu.ru
03 E;gz;zle;:zeyrna MEX]ly BEKTOpaMH B 1 0 0 fa@eduru
94 [Ipocreiimme 3a7a4u ¢ BEKTOpPAMH 1 0 0 fg@edu.ru
95 [Ipocreiimme 3a7a4u ¢ BEKTOpPAMH 1 0 0 fg@edu.ru
96 IIpocreiimue 3ana4n ¢ BEKTOpaMH 1 0 0 fg@edu.ru
97 IIpocreiimue 3ana4u ¢ BEKTOpaMH 1 0 0 fg@edu.ru
98 O06o01IeHre U crucTeMaTu3alus 3HaHu! 1 0 0 fg@edu.ru
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99 O06o01enre 1 cucTeMaTu3anus 3HaHUK 1 0 0 fg@edu.ru

100 Hrorosas KoHTpoJbHAsA paboTa 1 1 0 fg@edu.ru

101 HroroBas KoHTpoJbHAS padoTa 1 1 0 fg@edu.ru

102 O06o0meHne 1 cucTeMaTru3aus 3HaHUK 1 0 0 fg@edu.ru
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

[TPOTPAMME
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11 KVIACC

KosnnuyectBo yacos DJIEeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl

[ToBTOopenue Tems! "KoopauHars! BekTopa

1 1 0 0 fg@edu.ru
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
[ToBTOpenue Tems! "CkansgpHoe

2 1 0 0 fg@edu.ru
MIPOU3BEICHHE BEKTOPOB"
[ToBTOpenue Temsl "Beruucienue yria

3 1 0 0 fg@edu.ru
MEXIy BEKTOPaMH B TPOCTPAHCTBE"
[ToBTOpenue Temsl "YpaBHEeHNE TPAMOI

4 ’ 1 0 0 fg@edu.ru
MPOXOAIIEH Yepe3 1B TOUKH"
VYpaBHEHHE IITIOCKOCTH, HOPMaJb

5 ’ ’ 1 0 0 fg@edu.ru
YpaBHEHHE INIOCKOCTH B OTPE3Kax
YpaBHeHUE MIOCKOCTH, HOpMaJlb

6 ’ ’ 1 0 0 fg@edu.ru
yYpaBHEHUE IIJIOCKOCTH B OTpE3Kax

7 BekropHoe npou3sBeneHue 1 0 0 fg@edu.ru
JIuHeliHbIE HEPABEHCTBA, JIMHEUHOE

8 ’ 1 0 0 fg@edu.ru
MIPOrpaMMUPOBAHUE
JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE

9 ’ 1 0 0 fg@edu.ru
[IPOrpaMMUPOBAHUE
AHanmMTUYECKUE METO/Ibl pacyéTa yria

10 1 0 0 fg@edu.ru
MEXy NPSIMBIMA B MHOT'OTpaHHUKAX
AHaNMTUYECKUE METO/IbI pacyéTa yria

11 1 0 0 fg@edu.ru
MEXK/y MJIOCKOCTSIMH B MHOT'OTpaHHUKAX

12 ®dopmyiia pacCcTOSIHUS OT TOUYKH 10 1 0 0 fg@edu.ru
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IIJIOCKOCTH B KOOpAMWHATax

HaxoxzaeHue paccTossHUM OT TOYKU 110

13 fg@edu.ru
IJIOCKOCTH B KyOe
Haxosxnenne pacCTosHUI OT TOUKU 10

14 P ’ fg@edu.ru
IUTOCKOCTH B TMPaBHIIEHOW TTHPaMHJIE
KonTponbHas pabota "AHanuruueckas

15 " fg@edu.ru
reOMETpHS
CedeHusi MHOTOIpaHHHUKOB: CTaHJAPTHBIE

16 P P fg@edu.ru
MHOTOTPaHHUKH

17 CedeHunsi MHOTOIPAHHUKOB: METO/T CIIE0B fg@edu.ru
CedeHust MHOTOIPaHHHKOB: CTaHIAPTHBIE

18 IIJIOCKOCTH, IIEPECEUEHUS MPSAMBIX U fg@edu.ru
IIJIOCKOCTEMN
[TapannenbHble psSIMbIE U TUIOCKOCTH:

19 P P fg@edu.ru
napajuieNibHble CEYeHUS
[TapannenpHble NpsSIMbIE U TUIOCKOCTH:

20 P . pv fg@edu.ru
pacuér OTHOIICHUI
[TapannenbHble NpsIMbIE U TUIOCKOCTH:

21 YTJIBI MEXTY CKPEITUBAIOIIUMHUCS fg@edu.ru
MPSIMBIMU
[lepnieHIuKyIsIpHBIE IPSMBIE U
IJIOCKOCTH: CTaHJAPTHBIE Maphl

22 P p . fg@edu.ru
MEePIEeHIUKYISIPHBIX TIOCKOCTEH U
MPSIMBIX, CAMMETPHH MHOTOI'PaHHUKOB
[leprienauKyIIpHBIE MIPSIMBIE U

23 IJIOCKOCTH: TEOpPEMA O TPEX fg@edu.ru
NepIeHANKYIIpax

24 [lepnieHIuKyNSIpHBIE IPSMBIE U fg@edu.ru
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IIJIOCKOCTHU: BbIYMCJIICHHUA OJIMH B
MHOT'OrpaHHUKax

[ToBTOpenue: monaau

25 MHOTOYTOJILHUKOB, (DOPMYJIBI IJIs fg@edu.ru
TI0IaIeH, COOOPAKCHHMSI TTOI00HSI
[ToBTOpenue: monaau

26 MHOT'OYTOJIbHUKOB, (DOPMYJIbI 17151 fg@edu.ru
TJI0IA IeH, COOOpaKeHUS TI0I00UsI
[ToBTOpEeHue: momanu

27 MHOT'OYTOJIbHUKOB, (DOPMYJIBI JIIst fg@edu.ru
TIJTOTIA IeH, COOOpaKEHUS TI0T00MSI
[Tnomraam ceveHnit MHOTOTPaHHUKOB:

28 TIJTOTIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha fg@edu.ru
Y4acTH, COOOPaKEHHUS TTO00MS
[lnomanu ceyeHnii MHOTOrPaHHUKOB:

29 IJTOIIAIA TTOBEPXHOCTEH, pa3pe3aHus Ha fg@edu.ru
Y4acTH, COOOPaKEHHUS TTO00M S
Kontponbnas padota "[loBTopenue:

30 MHOTOTPaHHUKH, CEUCHUS fg@edu.ru
MHOTOI'paHHUKOB"

31 O06bEM Tema. O0BEM IPSIMOYTOJILHOTO fa@eduru
napasuieNenuneaa

39 3amaun 00 yaBoeHUU Ky0a, 0 KBajapaType fa@edu.ru
Ky0a; O TPUCEKINH yria
CrepeoMeTpHUyecKHe 3ajauu, CBSI3aHHbIE C

33 00BbEMOM MPSMOYTOJILHOT'O fg@edu.ru
napasieNnenuneaa

34 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C fg@edu.ru
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BBIYHCIICHUEM 00bEMA MPSAMOYTOIBHOTO

napajuienenumeaa

35 O0BEM psIMOY TIPU3MEI fg@edu.ru
CrepeomeTpHryuecKe 3aa4u, CBI3aHHBIC C

36 . ’ fg@edu.ru
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI
IIpuknagHele 3a1a4u, CBI3aHHBIE C

37 b . N fg@edu.ru
00BEMOM NPSAMO MPU3MBI
Brruucinenne 00bEMOB TEN ¢ IIOMOIIBIO

38 onpeaenénHoro uaTerpaia. O0sEM fg@edu.ru
HAaKJIOHHOHN IIPU3MBI
Breruucinenne 00bEMOB TEN C IIOMOIIBIO

39 onpeaenénHoro uaTerpaia. O0bEM fg@edu.ru
A PAMHUJTBI
dopmyna 00péMa tupamuasl. OTHOLIEHNE

40 pMY P fg@edu.ru
00BEMOB MHUPAMHU/T C OOIITUM yTIIOM
dopmyina 00péMa mupamuasl. OTHOLIEHNE

41 pMY P fg@edu.ru
00BEMOB MUPAMHU/T C OOIITUM yTIIOM
CrepeoMeTpHUUECKUE 3a0aUN, CBSI3aHHBIE C

42 p P N ’ fg@edu.ru
00BEMaMK HAKJIOHHOM MPU3MBI
CrepeomMeTprUecKHe 3a]1a4H, CBI3aHHBIC C

43 .. fg@edu.ru
00BEMaMK TTUPAMHMIBI

WKJIaAHbIE 3aa4X 10 TEME ‘HEMBI

I1 "O0

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM fg@edu.ru
MIPU3MBI

45 [Ipuknanueie 3anaun o Teme "OOBEMBI fa@edu.ru
Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMUJIBI fa@edu.ru
[Ipumenenne 00bEMOB. Boruncienue

46 fg@edu.ru

pacCcTosAHuA N0 MIOCKOCTU
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KonTponbras padota "O0béM

47 " f edu.ru
MHOTOTpaHHUKA
[unuHapudeckas MOBEPXHOCTD,

48 00pa3yroIue MUIHHIPUICCKON fg@edu.ru
MMOBEPXHOCTH

naap. IpamMoit xpyrosoit DUIKHIP.

49 1 p- 1P Py P fg@edu.ru
[lomaae MOBEPXHOCTH LIWIMHAPA
Konnueckas moBepxHoCTh, 00pa3yroIue

50 . P » OOPazy fg@edu.ru
KOHHYECKOH noBepxHocTH. Konyc
Ceuenne KOHycCa IJIOCKOCTBIO

51 }: ’ fg@edu.ru
MapaJuIeIbHON IIOCKOCTH OCHOBAHUS
VYceuéuuslii koryc. M300paxkeHue

52 y p fg@edu.ru
KOHYCOB U YCCUEHHBIX KOHYCOB
[Tmomane OOKOBOI MOBEPXHOCTH U

53 . p fg@edu.ru
TTOJTHOM MOBEPXHOCTH KOHYCa
ITmomane OOKOBOI MOBEPXHOCTH U

54 . P fg@edu.ru
TTOJTHOM MTOBEPXHOCTH KOHYCa
CrepeomeTpHuuecKue 3aa4 Ha

55 JI0Ka3aTeIbCTBO U BEIYHCIIEHUE, fg@edu.ru
MTOCTPOCHUEM CEUCHUM NUITMHPA, KOHyCa
CrepeomeTpHUecKHe 3aa91 Ha

56 JI0Ka3aTeIbCTBO U BEIYMCIIEHUE, fg@edu.ru
MIOCTPOCHHUEM CEYCHHI HUIMH]IPA, KOHYCca
IIpuknagaeie 3a1a4u, CBSI3aHHBIE C

57 p ’ fg@edu.ru
UIHHIPOM
IIpuknagaele 3a1a4u, CBSI3aHHBIE C

58 p ’ fg@edu.ru
UIHHIPOM

59 Coepa u map fg@edu.ru
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[Mepeceuenue cdepsl 1 mapa ¢

60 m1ockocThio. Kacanue mapa u chepsl fg@edu.ru
IJIOCKOCTBIO. Buj u m300pakeHue mapa
[Tepeceuenue chepsl u mapa ¢

61 mockocThio. Kacanue mapa u chepst fg@edu.ru
IJIOCKOCTBIO. Buj u m300pakeHue mapa
Vpasuenue cheprl. [Inomans chepol u eé

62 p . ep bep fg@edu.ru
qacrei q@

63 Cummetpus cdepsl U mapa fg@edu.ru
CrepeoMeTprieCKHe 3a/1a4i HA
IOKA3aTeIbCTBO U BEIYHCIIEHUE

64 . ’ fg@edu.ru
CBSI3aHHBIE CO CEepOH U mapom,
MTOCTPOCHHUEM HUX CEYCHHH IJIOCKOCTHIO
CrepeomeTpHuueckue 3aa4 Ha
JIOKA3aTeNbCTBO U BLIUYHUCIICHHUE

65 . ’ fg@edu.ru
CBsI3aHHBIE CO c(hepoit u mapom,
MMOCTPOCHUEM MX CEYCHHH TIOCKOCTHIO
IIpuknagaeie 3aga4u, CBSI3aHHLIE CO

66 p N ’ fg@edu.ru
ctepoii u mapom
[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,

67 BBIYUCIICHUS B OKPY>KHOCTH, CTaHAAPTHHIE fg@edu.ru
nonoous
Paszanunble KOMOMHALIMY TE BPaIleHUS U

68 p fg@edu.ru
MHOTOTPaHHUKOB
3agaun mo TeMe "Tena U MOBEPXHOCTH

69 " P fag@edu.ru
BpaIlICHUS
3agaun o TeMe "Tena U MOBEPXHOCTH

70 p fg@edu.ru

BpaueHus"
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Konrponsnas padora "Tena u

1 " fg@edu.ru
MMOBEPXHOCTH BpAIICHUS

79 O6beM muuHapa. Teopema 06 00bEMeE fa@edu.ru
MPSIMOTO IAJTUH]IPA
Brranciienne 006EMOB TEJI ¢ TTOMOIIBIO

73 onpeaenénHoro uarerpaiga. O0bEM fg@edu.ru
KOHyca

74 IInomaay GOKOBOI M MOJHOM fa@edu.ru
MMOBEPXHOCTH KOHYyCa
CrepeomeTpryuecKHe 3aa4u, CBI3aHHBIC C

75 BBIYHCIIEHUEM 00bEMOB LIWIMHIPA, fg@edu.ru
KOHycCa
[Tpuknagasie 3agaun mo Teme "OO0bEMBI 1

76 . fg@edu.ru
TIJTOTIATA TTOBEPXHOCTEH T
O06bEM 1Iapa U MapoBOro CEKTopa.
Teopema 06 o0bEme mrapa. [Tnomaas

77 ctepsl. CTepeoMeTpuiecKre 3az.[.aq1/1, fa@edu.ru
CBsI3aHHBIE C BBIUYHUCIIEHHEM 00BEMOB ;
miapa, mapoBOro CETMEHTa U MIapOBOT0
CeKTopa
[Ipuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", CBAI3aHHbBIE ¢ 00BEMOM IIIapa u

78 ionaapio ceprl. COOTHOLICHUS MEXKIY fg@edu.ru
IIJIOIA IIMK ITOBEPXHOCTEH U 00bEMaMu
HOIOOHBIX Tell
[Tomo6HbIE Tena B MPOCTPAHCTBE.

79 N3menenne o6bEMa mpu mo100uu. fg@edu.ru

CTepeOMeTpI/ILIeCKI/Ie 3aga4u, CBA3aHHBIC C
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BBIUHMCIICHHEM 00BbEMOB TeJ U ILIOLIaAeH
IIOBEPXHOCTEH

KonTponbras padota "[Tnomamm

80 ) " fg@edu.ru
MTOBEPXHOCTH U O0BEMBI KPYTIIBIX T
JBuxenus npocrpancTBa. OToOpakeHus.

81 JIBukeHus u paBeHCTBO uryp. Oduue fg@edu.ru
CBOMCTBA JIBIDKCHUU
Buabl 1BuKeHMIN: TapauienbHbII
IIEPEHOC, IIEHTPaIbHAsd CUMMETPHUS

82 p ’ p pH, fg@edu.ru
3epKajbHas CAMMETPHS, TIOBOPOT BOKPYT
NPAMO
IIpeoOpasoBanus mogodus. Ilpsmas u

83 beobp N P fg@edu.ru
ctepa Diinepa
I'eomerpuueckue 3aga4u Ha IPUMEHEHNE

84 p p fg@edu.ru
IBIDKEHUS
KourponsHas padora "BekTops! B

85 P F P fg@edu.ru
MPOCTPAHCTBE
O6o6maromiee moBTopeHue 11 moHATHIA 1
METOI0B Kypca reomerpun 10—11

86 KJIAaCCOB, CUCTEMATH3alls 3HAHMIA: fg@edu.ru
"[TapaynenbHOCTh NPSAMBIX U TJIOCKOCTEN
B IIpOCTpaHCTBE"
O6o6maromee moBTopeHue 11 MoOHATHIA 1
MeToIOB Kypca reomerpun 10-11

87 yp p N fg@edu.ru
KJIaCCOB, CUCTEMATH3allis 3HAHMIA:
"BexTopsl B npocTpaHCcTBE"
Ob6o0mmaromee nopropeHue 11 nmoHsATHi U

88 fg@edu.ru

MeTOoJI0B Kypca reomerpun 10-11
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KJ1aCCOB, CHCTeMAaTH3allMs 3HAHMIA:
"BexTopsl B npocTpaHcTBe"

Oo6o06maromee nmosropenue 11 moHsATHH U
METO0B Kypca reomerpun 10-11

89 . fg@edu.ru
KJIACCOB, CHCTEMATH3aIUsl 3HAHUH:
"O6beM MHOTrOrpaHHuka"
O6o6matoiee nopropenue 11 noustuii u
90 METOJI0B Kypca reOMEeTpUH 10—1lv fa@edu.ru
KJIACCOB, CHCTEMAaTH3aIUsl 3HAHUH: fu@edu.ru
"O6beM MHOTrOrpaHHuKa"
O6o6matoiee nopropenue 11 nousTuii u
METOI0B Kypca reomerpun 1011
91 KJIACCOB, CUCTEMATH3AIMs 3HAHUM: fg@edu.ru
"[Tmomaay MOBEpXHOCTH U OOBEMBI
Kpyribix Ten"
O6o0maromiee moBTopeHue 11 moHATHIA 1
METO0B Kypca reomerpun 10—11
92 KJIAaCCOB, CUCTEMATH3alls 3HAHMIA: fg@edu.ru
"[Tmomraay MOBEpXHOCTH U OOBEMBI
Kpyribix Tena"
93 Hroropas koHTpoJIbHAs padboTa fg@edu.ru
94 Hroropas KoHTpoOJIbHAs paboTa fg@edu.ru
95 [ToBTOpEHNUE, o6o6meHI:Ie u fa@edu.ru
cUCTeMaTu3aIlus 3HaHUH ;
HcTopus pa3BUTHS CTEPEOMETPUH KaK
96 HAyKH U €€ poJib B Pa3BUTHH fa@eduru

COBPCMCHHBIX MHXXCHCPHLBIX U
KOMIIBOTCPHBIX TEXHOJIOT Uit
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Hcropust pa3BuUTHSL CTEPEOMETPUH KaK
HAYKH U €€ poJib B Pa3BUTUH

o COBPEMEHHBIX MHIKCHEPHBIX U 1 fy@edu.ru
KOMITBIOTEPHBIX TEXHOJIOTHUI
Hcropus pasBUTHS CTEPEOMETPUM KaK

98 HAyKU U €€ poJib B Pa3BUTUH 1 fa@edu.ru
COBPEMEHHBIX WHIKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI
Hcropus pasBUTHS CTEPEOMETPUM KaK

99 HAYKU U €€ poJib B Pa3BUTUH 1 fa@edu.ru
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHN
Hcropus pasBUTHS CTEPEOMETPHUH KaK

100 HayKH U €€ pOoJIb B Pa3BUTUHU 1 fa@edu.ru
COBPEMEHHBIX NHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
Hcropus pa3sBUTHS CTEPEOMETPUM KaK

101 HayK{ U €€ pOoJib B Pa3BUTUHU 1 fa@edu.ru
COBPEMEHHBIX MHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
Hcropus pa3BUTHS CTEPEOMETPUM KaK

102 HayKH U €€ poJib B Pa3BUTUHU 1 fa@edu.ru
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* Maremaruka: anredpa v Hayana MaTeMaTUYECKOTO aHallu3a, FT€OMETPHUS.
I'eometpus, 10-11 knaccel/ byty3os B.®., I[Ipaconos B.B. moxa penakiueit
CanoBuuyero B.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemenner
Marematuka: anredpa U Hadajia MaTeMaTuyeckoro anainusa,reomerpust 10,11

kiaccelJI.C. AtanacsH, B.®. byty3oB u ap. Mocksa " IIpocsemenu" 2020r.

METOANYECKHUE MATEPUAJIBI JIS1 YYUTEJIA
Mertoauueckue pekomenaanuu k yueoOuuky JI.C. Atanacsu , B.®. bytycos

«MareMaTtuka: aﬂre6pa " HaYdJId MATCMATUYICCKOI'O daHAJIN3a, TCOMCTPHUI»

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

SAKnacc, Buaeoypoku






