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PabGouas mnporpamma (ID 1175970) yueOHoro mnpeamera «l'eomeTpusi»
(yrnyOnennbii  ypoBenb) ana 10-11 kmaccoB,  pa3paboTaHa Ha OCHOBE
tpeboBanuit ®I'OC COO, ®OOII COO, a taxxe Ha ocHoBe OOII COO MAOY
COIII Ne 20 u ¢ yuerom padoueit nporpammsel Bocniutanuss MAOY COLL Ne 20

I'eomeTpust siBIsieTcss OgHUM U3 0a30BBIX KYpPCOB Ha YpPOBHE CpEIHEro
o01rero o0pa3oBaHus, Tak Kak 00ecriednBaeT BOZMOXKHOCTb U3YUCHHUSI TUCIUILINH
€CTEeCTBCHHO-HAYUYHOW HAIPaBICHHOCTH M MPEIMETOB T'yMaHUTAPHOTO IIMKJIA.
[Tockonmbky  JIOTMYECKOE  MBIIUIEHWE,  (QopMHUpyeMOoe TpU  HU3YYCHUU
00y4JaromuUMHCsT TTOHATUMHBIX OCHOB T'€OMETPHUH, MPH JOKA3aTEeIIbCTBE TEOPEM U
MOCTPOCHUM IIETIOYKH JIOTUYECKUX YTBEPKICHUM MPU PEIICHUH T€OMETPUUECCKUX
3a/lay, yMEHHE BBIIBUTaTb M OINPOBEPraTrh THUIOTE3bl HEMOCPEICTBEHHO
UCIIOJIb3YIOTCSI TPU PEIICHUH 3a/1ady €CTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH
duznueckux 3aaay.

Lens ocBoeHust mporpaMMmel yueOHOTo Kypea «I'eomeTpus» Ha yriyOnEéHHOM
YpOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3Y4YEHUH T'eOMETPHUH, KaK COCTABIIIIONICH MpeaMeTHOW obnactu «MareMaruka u
uHpopMaTuka»  depe3  oOeclieueHHe  BO3MOXKHOCTH  IMPUOOPETEHUS U
UCIIONIB30BaHUS OoJjiee TIyOOKMX TEOMETPUYECKHMX 3HAHMK U JICHCTBUM,
cnenuUIHBIX TEOMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPO(PECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBRIME 3alayaMu Kypca TE€OMETPUU Ha YIIIyOJIEHHOM YPOBHE,
PaACHIMPSIONIMMH M YCUIMBAIOIIUMHU Kypc 6a30BOT0O YPOBHS, SIBIISIOTCS:

pacuIMpeHue MpeaCTaBlIeHUs] 0 TEOMETPUM KaK YaCTU MUPOBOU KYJIbTYpbl U
dbopMHUpOBaHNE OCO3HAHUS B3aUMOCBSI3U TEOMETPUHU C OKPYKAIOIUM MUPOM;

dbopMHupOBaHUE TIPEACTABICHHUS O MPOCTPAHCTBEHHBIX (QUTYpax Kak o
BAKHEUMIIMX MAaTeMaTUYECKUX MOJIESAX, MO3BOJSIONIMX OIMUCHIBATH M HU3y4aTh
pa3HbI€ SIBICHUS OKPY’KAIOIIEr0 MUPA, 3HAHUE MOHATUMHOTO armaparta no pasieiy
«CrtepeomeTpusi» yueOHOIro Kypca reoOMeTpuu;

dopMupoBaHWE  YMEHHS ~ BIAJETh  OCHOBHBIMH  TIOHATHSIMH O
MIPOCTPAHCTBEHHBIX (UTypax M MX OCHOBHBIMU CBOMCTBAaMHU, 3HAHUE TEOPEM,
dbopMynl W yMEHHE MX MPUMEHSTb, YMEHHS JOKa3bIBaTh TEOPEMbl M HAXOJUTh
HECTaHJIapTHHIE CIIOCOOBI pelIeHUs 3a1aY;



dbopMupoBaHuE yMEHUSI Paclo3HaBaTh HA YEPTEKaX, MOJACISIX U B PeaibHOM
MHUpE MHOTOTPaHHUKM M Teja BpallleHUs, KOHCTPYUPOBATh T€OMETPUUYECKHUE
MOJIEIIH;

dbopMupoBaHUE MOHUMAHHUS BO3MOXKHOCTH aKCHOMATUYECKOTO TMOCTPOCHUS
MaTeMaTU4eCKUX Teopui, (GopMHpOBaHUE MOHUMAaHUS POJM AKCUOMATUKH TPHU
IIPOBEICHUY PACCYKICHUM;

dbopmMupoBaHue yMEHUs BJIaJETh METOJAAMU JOKa3aTEIbCTB U aJTOPUTMOB
pelieHns, yMEHUsT UX TPUMEHSITh, MPOBOIAUTH JI0KA3aTENbHbIC PACCYKICHUS B
XOJI€ PEIlEHUs CTEPEOMETPUUYECKHX 3aJ1ay U 3a]1ay C MPAKTUYECKUM COJIep KaHHEM,
(dopMHUpOBaHUE  TMpPEACTABICHUS O HEOOXOJMMOCTH  JOKa3aTelbCTB  MpHU
000CHOBaHMHM MAaTEMAaTHYECKUX YTBEPKIACHUNU U POJIU aKCUOMATUKU B MPOBEICHUN
JETYKTUBHBIX PACCYKICHUMH;

pa3BUTHE © COBEPIICHCTBOBAHME HWHTEIUIEKTYaJIbHBIX W  TBOPYECKUX
CrocoOHOCTEN 00y4YaromMXCs, MO3HABATEILHOW aKTUBHOCTHU, MCCIEI0BATEIbCKUX
YMEHUU, KPUTHYHOCTH MBIIIJICHUS, MHTEpeca K U3yUYEeHUIO TEOMETPHH;

dbopmupoBanue (QyHKIIMOHATBHONW T'PaAaMOTHOCTH, PEJICBAHTHOW T€OMETPHUU:
YMEHHUS PAacrlo3HaBaTh IMPOSIBICHUS TEOMETPUUECKUX TIOHSATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAIbHBIX KU3HEHHBIX CUTYalUsIX W MPU HU3YYECHUU JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEM U  3aKOHOMEPHOCTEH,
MOJEJNMPOBAHUS PEAbHBIX CHUTYyallud, HCCJIEIOBAaHMUS TMOCTPOEHHBIX MOJEJEH,
UHTEPIPETALUHU [TOTYyUYECHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKATEIbHBIMHU JIMHUSMU yueOHOTO Kypca «l'eomeTpus» B
10-11 «xnaccax sBuswoTcs: «lIpsiMble M IJIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «BekTopel ¥  KOOpAWHATHl B
IPOCTPAHCTBEY, «J|BHIKEHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh ONEPHPOBATH
MNOHSTHSIMU», PEJICBAHTHHIMU T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYEHHs B
10-11 xmaccax, OTHOCHTCS KO BCEM COJIEpKATEeIbHBIM JIMHUAM y4e0HOTO Kypca, a
dbopMupoBaHME  JIOTUYECKHX YMEHHMHM  paclpenesieTcss He  TOJIBKO  TI0
coJiep KaTeNIbHBIM JIMHUSIM, HO | 110 rogaMm oOyudeHus. Coaepskanue oOpa3oBaHws,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaTaM ocBoeHus DenepanbHoil paboueit
MpOrpaMMbl, pacrnpeAca€éHHbIM MO rojamM OOy4YeHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 9TOOBI KO BCEM OCHOBHBIM, TPUHIIMIHAIBHBIM BOTIPOCAM O0yUYarOIIHECs
oOpamaiuch  HEOJHOKPATHO. OTO  TMO3BOJAET OPTaHW30BaTh  OBJIAJICHHE
F€OMETPUYECKUMHU MOHSITUSMH U HaBbIKAMU MOCIE0BATEIBHO U MOCTYNATEIbHO, C
COOJIIOICHUEM IPUHIUIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY IF€OMETPUYECKHUX MPEJICTABICHUN OOyYarONIMXCs, pacluIupsis U yriayOsss
e€, 00pasyst NpOYHbIE MHO>KECTBEHHbIE CBSI3H.

[lepexo K U3YyYEHHUIO T€OMETPUH HA YTIIYOJIEHHOM YPOBHE MO3BOJISIET:



co3nath  ycnmoBus s auddepeHnmanuu  oOydeHHs, MOCTPOCHUS
MHIUBUAYAIBHBIX  00pa3oBaTENbHBIX MporpammMm, oOecneuuTh yriayOnaéHHoe
M3yYEHHE T€OMETPUH KaK COCTAaBIAIONIEH yueOHoro mpenmera «MaTtemaTtukay;

MOJTOTOBUTH OOYYarOMMUXCS K MNPOAODKCHUIO H3YUYCHHS] MaTEMaTHKU C
yu€ToM BbIOOpa Oynymied mnpodeccuu, obecrneunBas MPEEMCTBEHHOCTh MEXKIY
o01muM 1 npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wuzyuenue yueOGHOro kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpOBHE
otBoautcs 204 yaca: B 10 xmacce — 102 gaca (3 gaca B Heaenio), B 11 kimacce — 102
yaca (3 yaca B HEJICJIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  MOHATHS ~ CTepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsIMbIX B MPOCTPAHCTBE: IEpECEKarolurecs,
napajulesibHble M CKpelluBalomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIInXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaiebHbIe
npsIMbI€ B POCTPAHCTBE, MapaLIEIbHOCTh TPEX NPSIMBIX, NapaJUICIbHOCTD MPSIMOM
U 1iockoctu. [lapannenbHoe M IEHTpalibHOE NPOEKTHPOBAaHUE, H300pa)keHue
¢uryp. OcCHOBHBIE CBOMCTBa MapauIeIbHOIO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuiebHON MPOEKIUHU. YTIIbI ¢ COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHcTBe. [lapaninenbHOCTh MIIOCKOCTEH: mapaieabHble
IUIOCKOCTH, CBOICTBa napaieIbHbIX MJIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl HAa IJIOCKOCTH: TETpadlp, MapajuieNenunes,
MOCTPOCHHE CEUEHUH.

[lepneHAUKYIAPHOCTh NPSIMON U TJIOCKOCTH: MEPIEHIUKYIISIPHBIC MIPSIMBIEC B
NPOCTPAHCTBE, MpPSIMbIE TMapajiebHble W TMEPHEeHIUKYISIPHBIE K IUIOCKOCTH,
NpU3HAK TMEPIEeHIUKYISIPHOCTH MNPAMOM M IUIOCKOCTH, TEOpeMa O MpsSMOi

NEPIEeHIUKYISPHOM MJIOCKOCTH. OpToroHanapHOe POEKTHPOBAHUE.
[lepnieHauKyNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JO TUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpOeKIus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCTD  TUIOCKOCTEM: NPU3HAK  MEPIEHAUKYJSIPHOCTA  JIBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSAMOW U IUIOCKOCTBIO, ABYI'PAHHBIN
YIOJI, JINHEWHBIM yTOJI ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpanHoro yria. CBoHcTBa IUIOCKUX U
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHukOB, pa3BEpTKa MHOrorpaHHuka. [lpusma: n-yrosbHas
npu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBI, OOKOBAsi M MOJTHAS TIOBEPXHOCTH MPU3MBEI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajuleNIeNUIIEl W €ro  CBOWCTBA.
Kparuaiimvue mnyTd Ha TIOBEPXHOCTH MHOTOrpaHHUKa. Teopema OJiinepa.
[IpoctpanctBennass teopema Iludaropa. Ilupammpa: n-yronapHas nupamMuja,
npaBUiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM mupaMuiabl. [IpaBUIbHBIE MHOTOTPAHHUKM: NMPABUJIBHAS MOpU3Ma U



[IpaBWIbHAs IHWpPAaMUIA, [IpaBUJIbHAsA TPEYrolibHAas IHUpAaMUIa U IPaBUIbHBIN
TeTpa’ap, KyO. IlpeacrtaBieHne O MpaBWIBHBIX MHOTOIPAaHHHUKAaX: OKTajp,
NOAECKadAp U UKOCAP.

Boluncnenue 5J€MEHTOB MHOTOTPAHHHMKOB: péOpa, AWaroHaliu, YrJbl.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON TMOBEPXHOCTH MPSMON MPHU3MBI,
IUIOAJAb OCHOBAaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIBI,
Teopema O IUIOIIAAN YCEeUEHHOU MTUPAMU/IBI.

CummMmerpuss B TIPOCTPAHCTBE. DJIEMEHTbl CHUMMETPHM  INPABHIBHBIX
MHOTIOrpaHHUKOB. CHMMETpuss B NPAaBWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA IPAaBUILHOMU
IAPaMUBI.

BeKkTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOM BEKTOpP, JJIMHA HEHYJIEBOTO
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAHUE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YHCIIO.
IlonsATHEe KOMILIaHApHBIE BEKTOPBI. lIpH3HAaK KOMIUIAaHApPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pas3jIoOKEHHH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOpaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN Mexay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpamueHus

[loHATHA: WWIMHAPUYECKAs IMOBEPXHOCTh, KOHHUYECKAash IOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpa3yrolue TMoBepxHocTe. Tema BpaiieHus:
WINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHUs] Ha TUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. CumMmerpusi cepbl u
nrapa.

O6béMm. OcHoBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOM TPU3MBI, IIWIMHIPA, MUPaMHIbl U KoHyca. OO0BEM mapa U mapoBOTO
CerMeHTa.

KomOuHammu Tenm BpamieHUs W MHOrorpaHHHKOB. [lpu3ma, BrImcaHHas B
MWINHAP, OMHCAaHHAs OKojo unwuiauHApa. Ilepecedyenme cdepbl m mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpalCHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMIaAb chepbl U € yJacTei.
[logoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IIINHAPA
(mapayiieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOHyca (TmapasuliesibHbIe
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEYSHHS 1Iapa, METOIbl MOCTPOCHUS
CEUYECHMI: METOJ CJIeIOB, METOJ] BHYTPEHHEr0 MPOEKTHUPOBAHUS, METO/]] MepeHoca
CEeKYILEeH MIOCKOCTH.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpoB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopauHat B npoctpaHcTBe. KoopauHatsl Bektopa. Pasnoxxenue BekTopa
no 0Oazucy. KoOpIMHATHO-BEKTOPHBIM METOJ MPU PEIIEHUH TeOMETPUUYCCKUX
3a/iay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKECHHWW. Buasl JBWKEHUHN: TapaulelbHBIA TIEpPEHOC,
[IEHTpajdbHAs CHUMMETPHS, 3€pKaJbHAas CHUMMETpPUS, MOBOPOT BOKPYT MPSIMOA.
[Ipeobpazosanus nomobus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

1) rpaskaaHckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YYaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIeHa  POCCHIMCKOro  oOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxKJaHCKOoro oOiiecTBa (BBIOOpHI, OMPOCHI W JIPyroe), yMeHHUe
B3aUMOJICCTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTHYecKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCUMCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKON MaTEMaTHUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHME JYXOBHBIX IIEHHOCTEH pPOCCUICKOro Hapoaa, chOpMHUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIEHHUS, CBA3aHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETo;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl SCTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj]a4, PEIICHUH, PacCyKICHHH, BOCTIPUUMUYHUBOCTh
K MaTEMaTUYECKUM aclleKTaM Pa3juyHbIX BUIAOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpECcax 3/I0pOBOT0 1 0€30MacHOro 00pa3a >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COATAHCUPOBAHHBIM PEXKHM 3aHATHH H
OTIbIXa, PETyIsipHAs U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIOPTUBHO-03OPOBUTEIIBLHOM €S TEIbHOCTHIO;

6) TpyaoBoe BocniuTaHHe:

FOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHYeCKoMy  OOpa3oBaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW KYJIbTYpbl, TOHUMAHHE BIMSIHUSA
COIMATbHO-KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPHUPOIHON U COIUATILHOM
Cpe/bl, OCO3HaHUE II100aIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUSI
Ha TMPUMEHEHHE MaTEMAaTHUYEeCKUX 3HAHWM IS pelieHusl 3agad B 00JacTu
OKpY’Karolel cpenbl, IUIAHUPOBAHHE IIOCTYNKOB W OILIEHKA HMX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUsA HAayKH U  OOIIECTBEHHOW  TMpPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIbHOCTH, ATaloB €&
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYECKOW KyJIbTypOW KakK CpPEJACTBOM IIO3HAHUS MUPAa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIBHOCTh
WHJIMBUIYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKM MAaTEMAaTHYECKHUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpeJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS 711 0000IIEHNS U CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A,

BOCIIpUHHMATh,  (HOPMYIUPOBaTH W  NPEeoOpPa3OBBIBATH  CYKICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI M0 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10KA3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APryMEHTAIIUIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BbIOMpaTh cmoco® pemieHus y4eOHOM 3amadu  (CpaBHUBATH HECKOJIBKO
BAPUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOMAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBaresbckue 1eicTBUS:



MCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpodiIemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSATENIbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI MO pPe3yJibTaTaMm
OpOBEIEHHOTO  HAOIOJEHUs, HCCIEOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

IPOrHO3MPOBATh BO3MOKHOE pAa3BUTHE IIpoliecca, a TakKe BbIBUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISIBIIATH Je(UIUTHI WH(POpMAIIMK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOMPOC U JIJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIIUIO U3 UCTOYHUKOB PAa3JIMYHbBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHUJIOB H
dbopm npecTaBICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIUIO, MPEJICTABIATh €€ B PA3IMUHBIX (popMax,
WJUTFOCTPUPOBATH TPaPUUECKH;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(OpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE 1eCTBUS

OO0menmne:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEJIIMHA OOIICHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUYKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHMs IO XOJy PEIICHUs 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yJIbTaT;

B XOJI¢ OOCYXKJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCY)KITaeMOW TEMBI,
mpoOJIeMBl, pelracMoi 3ajady, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITOHUCK
pEIIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXHMBaTh Pa3jWyuMde U CXOJICTBO IMO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh pa3HOTJIACHS, CBOM BO3PAKCHHUS;

MPEJICTABIATh PE3YyJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HWCCIIeI0OBaHNUs,
MIPOCKTA, CaMOCTOSITEIBLHO BBIOMpATh (OopMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpEe3EHTAIIMU U OCOOEHHOCTEHN ayIuTOPHUH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



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

CaMOKOHTPOJIb, IMOIMOHAJIbHbIN MHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIECTh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISL TIpoliecca M pe3ysibTata pelieHus
MaTeMaTHYEeCKOM 3aa4u;

PEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MIPU PEIICHUU 3aJa4H,
BHOCUTb KOPPEKTHUBHI B JEATCILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, JTAHHBIX,
HaWJIEHHBIX OIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa I[EIU U YCIOBUSIM, OOBSICHATh MPUUUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKCHUSI PE3yJbTaTOB JCSTebHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJ30BaTh MPEUMYIECTBA KOMAHIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH Y4YeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATEeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0 COBMECTHOW pabOThl, paclpenessTh
BUIBl paboOT, JOroBapuBaThcs, OOCYKIAaTh TWpoOLECC U pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXaeHHUS, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W UWHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEUCTBUSA C JAPYTMMH 4YI€HAaMU KOMaHJbl, OLICHUBATH
KayeCTBO CBOETO BKJIaJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJECHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca o0yJaronuiics HayauTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMHU TMOHSATHUSMU CTEPEOMETPUU TIPHU
pEIIeHNUH 337249 U TPOBEICHUHA MAaTEeMATUYECKUX PACCYKIACHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH MU CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUIECKUX 3a/1a4;

e KIacCU(PUIMPOBATH B3aMMHOE PACIIOJIOKECHHE MPSMBIX B TMPOCTPAHCTBE,
TUTOCKOCTEH B TTPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJNIHO OMEpUPOBATh TOHATHSMHU, CBS3aHHBIMH C yIJIaMd B
IPOCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXIY MPSIMON H
TUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE BHbl MHOTOIPAHHHUKOB (TMpHU3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1accuuKaIuu;

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

e BBINOJIHATD napajuienabHoe, LEHTPAJIbHOE U OpPTOTrOHAIBHOE
IPOCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH M300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMU, BBHITIOTHSTH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
MUpPaMHIa), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

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

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

e BBINOJHATH ICUCTBUA HAJl BEKTOPaAMU;

e pelmaTrh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKMX OTHOUIEHUW U
HAXOXKJICHHE T€OMETPUYECKUX BEJIMYMH, NMPUMEHSAS W3BECTHBIE METOJIbI
IIPU PEIICHUH MATEMAaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

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

e W3BJIEKaTh, MPEOOPa30BbIBATE U HMHTEPIPETUPOBATH HHGOPMAIMIO O
POCTPAHCTBEHHBIX T'E€OMETPUYECKHX (HUrypax, MpeACTaBICHHYIO Ha
YepTekax U pUCyHKaXx;

e TMPUMEHSATH TIOJYYEHHbIE 3HAaHWS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAbHbIE CUTyallud, NPUMEHSITh W3yUYECHHBIC MOHSITUS B
npolecce IOHCKa peHIeHHs MaTeMaTHYecKd ChOopMyJIHPOBAHHOMN
npo0JIeMbl, MOJEIMPOBATh PEANbHBIC CUTYallMH Ha S3bIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHHEM I€OMETPUUYECKHX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYECKUE 3a7adH,
CBSI3aHHBIE C HAXO0XKJICHHEM T€OMETPUUECKUX BEJINYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTHS T'€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOT .

K xonny 11 kinacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEpPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C ILMJIMHIPUYECKOM,
KOHUYECKOH U Cc(hepuyecKoil MOBEPXHOCTSAIMHU, OOBIACHITH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C TE€JIAMU BPAILCHUS: [IWJIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0OBSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJaccu(UIUPOBATh B3AMMHOE PacoiokeHue cephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TeJ BpalleHUs,
00BEMBI U MIIOIIAM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAHHBIA OKOJIO cepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpaIlCHUS;

BBIUUCIISTh COOTHOILIEHUSI MEXTy TUIOIIQIsIMU TMMOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

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

U3BJIEKaTh, WHTEPIPETUPOBATHL U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITH ONIEPAIIMU HAJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
pemaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUM OT TOYKH [0 IUIOCKOCTH, B
1EJI0M, HAa TPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOAA IIPU PEIICHUY;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBIMIOJIHSTh M300pa)KEHHS] MHOTOTPAHHMKOB M TE€Jl BpalleHUs IIpU
NapajuyleIbHOM  NEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHUs MOA00MS;
CTPOUTH CEYEHUS MHOTOIPAHHUKOB U TEJl BpPAIECHUS: CEYEHUs LUINHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUs KOHYyca (MapasuielibHbIe
OCHOBaHHIO M MPOXOSALINE YepPE3 BEPUINHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOCHUSI CEUEHUH: METOJ CIEA0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN IIIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl ISl PEHICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUsA, €CIU YCIOBUSA
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopMe;

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

IIPUMEHSATH MPOrPAMMHBIE CPEACTBA U BJECKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a1ad;

MPUMEHATh  IOJIyYCHHbICE  3HAaHUS  HA  IPAKTUKE:  CPaBHUBAT,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIC CUTYallMH, IPUMEHATh U3yUYCHHBIC
MOHSTHUs, TEOPEMBI, CBOWCTBA B IPOLECCE TIOMCKA  PEUICHUSA
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peabHBIE CUTYyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCHOJB30BAHUEM TE€OMETPUYECKUX TOHATUH H TEOPEM,
ammapara anreOpbl, pemiaTth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEIIUYMH;

UMEThb TIPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS TE€OMETPUU Kak
COCTaBHOM YacTu (pyHJIaMEHTa Pa3BUTHS TEXHOJIOTHI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
Jr:;-)n HaumeHoBaHue pa3iejioB U TeM NPOrPaMMBbI KoanuectBo ;i;l;?:) (:Hm)le (nppoBrie) odpasopaTentbie
4acoB
BBenenue B ctepeomMeTpuio 23
2 B3anmMHoe pacnosiokeHre IpsIMBIX B TPOCTPAHCTBE 6
3 [TapannensHOCTh TPSAMBIX U TIIIOCKOCTEH B g
MPOCTPAHCTBE
4 [TepieHAMKYASIPHOCTH MPSIMBIX U MJIOCKOCTEHN B 75
MPOCTPAHCTBE
5 VYTIBl 1 paccTOSTHUS 16
6 MHororpaHHUKH 7
7 Bexkrtops! B mpocTpaHcTBE 12
8 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUT 5
OBILIEE KOJIMYECTBO YACOB IIO I[TPOI'PAMME 102




11 KVIACC

Ne DJIeKTpOoHHbIe (LM(poBbIe) 00pa3oBaTebHbIE
w/n HaumeHoBaHue pa3/ieJioB M TeM NPOrPaMMbI KonunuectBo pecypent
4yacos
1 AHanutruyeckas TeoOMeTpHst 15
) HOBToPeHHe, 000011eHrEe U CUCTEMATHU3AIIHS 15
3HaHUH
3 O6bEM MHOTOTpaHHUKA 17
4 Tena BpameHus 24
5 [Tnomaau moBepXHOCTU U 0OBEMBI KPYTIIBIX Tell 9
6 JIBoxeHust 5
7 HOBTOPGHI/IG, 0000I11IeHE U CUCTEMATH3AIINS 17
3HaHUHI
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
Ne DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka KounuecTBo P bp
n/n o0pa3oBaTe/ibHbIE peCypChl
4acoB

OcHoBHbIE TpaBUIIa H300paKEHUS HA PUCYHKE MJIOCKOCTH

1 P P pHeyi ’ 1 https://resh.edu.ru/subject/17/10/
napajulebHbIX IPSIMBIX (OTPE3KOB), CEpPEANHBI OTPE3Ka
[TonaTHs cTepeomMeTpun: TOUKA, IPsAMas, MJIOCKOCTb, MPOCTPAHCTBO.

2 OcHoBHbI€ TIpaBUJIa H300paKEHNS HA PUCYHKE IIIOCKOCTH, 1 https://resh.edu.ru/subject/17/10/
napajuieNbHbIX IPSIMBIX (OTPE3KOB), CEpEANHBI OTPE3Ka
[TonaTHs: nepecekarommecs MIOCKOCTH, IEPECEKAOIINECS IpsMas U

3 P > TeP B P 1 https://resh.edu.ru/subject/17/10/
IIJIOCKOCTB; NOJIYIIPOCTPAHCTBO
[TonaTus: nepecekaromuecs MIOCKOCTH, IEPECEKAOIINECS IpsMas U

4 P > T°P P 1 https://resh.edu.ru/subject/17/10/
IIJIOCKOCTh; OJIYIIPOCTPAHCTBO

5 MHororpaHHuKH, U300paKEHHE MPOCTEHIITNX MTPOCTPAHCTBEHHBIX (QUTYD, 1 https://resh.edu.ru/subject/17/10/
HECYLIECTBYIOIIUX 00BEKTOB

6 MHororpaHHUKH, U300paKEHHE MPOCTEHIIIMX MTPOCTPAHCTBEHHBIX (QUTYD, | https://resh.edu.ru/subject/17/10/
HECYLIECTBYIOIIUX 00BEKTOB

7 AKCHOMBI CTEpPEOMETPUH U MIEPBBIE CIEICTBUS U3 HUX 1 https://resh.edu.ru/subject/17/10/

8 AKCHOMBI CTEpPEOMETPUH U MEPBBIE CIECICTBUS U3 HUX 1 https://resh.edu.ru/subject/17/10/
AKCHOMBI CTepeOMETPUH U TIEpBbIe cleACTBHS 13 HUX. CrocoObl 3aJaHus https://resh.edu.ru/subject/17/10/

9 MPSMBIX U MJIOCKOCTEH B mpocTpaHcTBe. OO03HAYEHHSI IPSMBIX U 1
IIJIOCKOCTEMN

10 N3006paxenue ceueHuil mupaMusl, Kyda v MpU3Mbl, KOTOpPbIE POXOIAT | https://resh.edu.ru/subject/17/10/

yepe3 ux péopa. M3o0paxeHne nepecedeHrs NOIYyISHHBIX MIIOCKOCTEH.




PackpamnBanue NOCTPOEHHBIX CEYEHUM Pa3HBIMU LIBETAaMU

N300pakenue ceueHuil mupaMmusl, Kyoa U IpU3Mbl, KOTOPbIE IPOXOIST

https://resh.edu.

ru/subject/17/10/

11 gyepe3 ux péopa. M3o0paxkenne nepecedeHrst NOMyICHHBIX MIOCKOCTEH.
PackpamnBanue nocTpoeHHbIX CEYEHUI pa3HbIMU [IBETAMU
N300pakenue ceueHuil mupaMuIpl, Kyoa U PU3MbI, KOTOPBIE TPOXOIST https://resh.edu.ru/subject/17/10/

12 yepe3 ux péopa. M3o0paxenne nepecedeHrs NoMyICHHBIX MIOCKOCTEMH.
PackpamnBaHue nocTpoeHHbIX CEYEHUI pa3HbIMU [IBETAMU
N300paxkenue ceueHnit nupamupbl, Kyda v Mpu3Mbl, KOTOPbIE MPOXOAST https://resh.edu.ru/subject/17/10/

13 yepes ux péopa. M3zo0paxeHue nepeceyeHus NOIyYEHHbBIX IIJIOCKOCTEH.
PackpammBanye mocTpoOEeHHBIX CEYEHHUI pa3HBIMU [IBETAMU

14 MeTo creoB Ul TIOCTPOEHHS CEYEHHIA https://resh.edu.ru/subject/17/10/

15 Meron creoB A HOUCTpoeHI/ISI ceyeHuil. CBOMCTBA NepeceyeHn i https://resh.edu.ru/subject/17/10/
IPSIMBIX U IJIOCKOCTEN

16 Meron crnenoB i HOUCTpoeHI/IH ceuenuil. CBOMCTBA MepeceueHUt https://resh.edu.ru/subject/17/10/
HPSIMBIX U IJIOCKOCTEN

17 [TocTpoenune ceueHuii B mupamu/ie, Kyoe rmo Tpém Toukam Ha péopax. https://resh.edu.ru/subject/17/10/
Coztanue BBIHOCHBIX YEPTEXKEHN U 3alMCh LIar0B IOCTPOEHUS

13 [TocTpoenune ceueHuii B mupamu/ie, Kyoe rmo Tpém Toukam Ha péopax. https://resh.edu.ru/subject/17/10/
Co3ztanue BBIHOCHBIX YEPTEXKEHN U 3alMCh IIaroB IOCTPOEHUS

19 [TocTpoenune ceueHuii B mupamu/ie, Kyoe rmo Tpém Toukam Ha péopax. https://resh.edu.ru/subject/17/10/
Co3zranue BBIHOCHBIX YEPTEXKEN U 3allMCh LIaroB IOCTPOEHUS

20 [TocTpoenue ceyenwuii B nmupamuie, Kyoe mo TpéM Toukam Ha péOpax. https://resh.edu.ru/subject/17/10/
Co3ztanue BBIHOCHBIX YEPTEXKEHN U 3allMCh LIaroB IOCTPOEHUS

71 IToBTOpenue mranumerpun: Teopema 0 IPONOPIUOHAIBHBIX OTPE3KaX. https://resh.edu.ru/subject/17/10/
IToobue TpeyrosbHUKOB

” IToBropenue mnanumerpun: Teopema Menenas. Pacuersl B cedeHusnX Ha https://resh.edu.ru/subject/17/10/

BBIHOCHBIX UCPTCIKaAX. I/ICTOpI/ISI Pa3BUTHSA IINTAHUMCETPUHN U CTCPCOMETPUHN




23

KonTtponsHas padota "Axcuomsl crepeomerpun. CeueHus"

https://resh.edu.

ru/subject/17/10/

24

B3aumHoe pacnonoxeHue npsmbIx B mpocTpaHcTBe. CKpelnBaomuecs
npsivble. [IpusHaku ckpemuBatomuxcs npsamseix. [lapannensubie npsimbie
B IIPOCTPAHCTBE

https://resh.edu.

ru/subject/17/10/

25

Teopema 0 CyleCTBOBAHUM U €IMHCTBEHHOCTHU MPSMOM NapaJlIeIbHON
JAHHOM IPSIMOM, MPOXOAAIIEN Yepe3 TOUKY IPOCTPAHCTBA U HE JIeXKAIel
Ha JaHHOU npsiMoi. JlemMMma o nepecedeHnn napajuiesbHbIX IPSIMBIX
IIJIOCKOCTBIO

https://resh.edu.

ru/subject/17/10/

26

[TapamrenpHOCTB TpeX NPAMBIX. TeopeMa 0 TPEX napaylIeIbHBIX IPSIMBIX.
Teopema 0 CKpenMBarOIIMUXCS MPSAMBIX

https://resh.edu.

ru/subject/17/10/

27

[TapannensHoe poekTrpoBanre. OCHOBHBIE CBOMCTBA NMAPAJLIEIBHOTO
npoexkTupoBanus. M3o00paxkeHue pazHbIx GUryp B napamienbHON
MIPOEKIUH

https://resh.edu.

ru/subject/17/10/

28

[lenTpanbHas mpoekua. Yroji ¢ COHanpaBI€HHBIMA CTOPOHAMH. YTOJ
MEXAY NPSIMbIMU

https://resh.edu.

ru/subject/17/10/

29

3a1a4uy Ha J0Ka3aTeIbCTBO U MCCICA0BaHNE, CBI3aHHEIC C
PaCIOJIOKEHHUEM TIPSMBIX B TIPOCTPAHCTBE

https://resh.edu.

ru/subject/17/10/

30

[TonsTHs: napamienbHOCTh IPSIMOM U IJIOCKOCTH B IPOCTPAHCTBE.
[Ipu3Hak napamiebHOCTH MPSAMON U MIIOCKOCTH. CBOMCTBA
MapajuIeIbHOCTH MPSMON U TIOCKOCTH

https://resh.edu.

ru/subject/17/10/

31

FCOMeTpI/I‘IeCKI/Ie 3a4a44 Ha BbIYHMCIICHUC U JOKa3aTCIbCTBO, CBA3aHHBIC C
IapalsiICIbHOCTBIO ITPAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBEC

https://resh.edu.

ru/subject/17/10/

32

IlocTpoenue ceueHus, MPOXOJAIIETO YEPE3 NaHHYIO NIPSAMYIO Ha YEPTEKE
U MapaJuIeIbHOTO APYrou npsAMoi. Pacyér oTHomIEHU I

https://resh.edu.

ru/subject/17/10/

33

HapannenLHaﬂ MMpoCKIUA, IPUMCHCHUC AJId IIOCTPOCHUA CEUYCHUI KY6a u
apaJureJICuIicaa. CBoiicTBa napajiiejicnmIic1a U mpru3mMbl

https://resh.edu.

ru/subject/17/10/

34

HapannenLHLIe IIJIOCKOCTH. HpI/I3HaKI/I MapaiCJIbHOCTH ABYX IUIOCKOCTEN

https://resh.edu.

ru/subject/17/10/




TeopeMa 0 MapaJuICJIIbHOCTU U CIUHCTBCHHOCTHU IIJIOCKOCTH, HpOXOI[}IH.[CfI

https://resh.edu.

ru/subject/17/10/

35 4yepe3 TOUKY, He TPUHAAJICKAITYIO TAHHOMW MJIOCKOCTU U CIEACTBUS U3
HeE
CBoiicTBa mapaJjieIbHBIX TUIOCKOCTEH: 0 MapaJIeIbHOCTH MPSIMBIX https://resh.edu.ru/subject/17/10/
36 1Y p p
MIepeCcEeUECHMs MPU NEPECEUEHUH JBYX MapajlIeIbHBIX INIOCKOCTEN TPEeThel
CBoiicTBa mapaJljieIbHBIX TUIOCKOCTEH: 00 OTpe3Kax MapaieabHbIX https://resh.edu.ru/subject/17/10/
37 MPSIMBIX, 3aKITIOYEHHBIX MEX Y MapaIeIbHBIMU IUNIOCKOCTSIMU; O
MepeceyeHn  MpsSMOI ¢ IByMs MapaljielIbHbIMU IIIOCKOCTAMHU
38 [MosTopenne: Teopema Iudaropa Ha MIOCKOCTH https://resh.edu.ru/subject/17/10/
39 [ToBTOpEHUE: TPUTOHOMETPHUS MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA https://resh.edu.ru/subject/17/10/
40 CBoiicTBa Ky06a H IIPAMOYTOIBHOTO MapaJliesenunesia https://resh.edu.ru/subject/17/10/
41 BhI4rclIeHHE UTHH OTPE3KOB B KyOe M IIPSAMOYrOJIbHOM NapaslIeleuIeIe https://resh.edu.ru/subject/17/10/
4 [TepnieHaAMKYISAPHOCTD MpsIMOM U TIIOCKOCTHU. [Ipru3Hak https://resh.edu.ru/subject/17/10/
MEPIEHIUKYIISIPHOCTH MPSAMOM U TUIOCKOCTH
43 [TepnienauKynsApHOCTH MpsIMOM U TI0CKOCTH. [Ipr3Hak https://resh.edu.ru/subject/17/10/
MEPIEHIUKYIISIPHOCTHU MPSAMOM U TNIOCKOCTH
44 TeopeMa o CyllleCTBOBAaHUU Y €IUHCTBEHHOCTU MPAMOI, TPOXOAAIIEH https://resh.edu.ru/subject/17/10/
yepe3 TOUKY IPOCTPAHCTBA U MEPIEHIUKYIISIPHON K INIOCKOCTH
45 [InockocTu ¥ nepneHAuKyIIpHbIE UM IIPSIMbIE B MHOTOTPAaHHUKAX https://resh.edu.ru/subject/17/10/
46 [InockocTu U NepneHAuKyIIpHbIE UM NPSIMblE B MHOTOTPaHHUKAX https://resh.edu.ru/subject/17/10/
47 Ilepnenaukynsap u HakioHHas. [IocTpoeHue eprneHauKyIIApa U3 TOUYKH https://resh.edu.ru/subject/17/10/
Ha MPSMYIO
43 Ilepnenpukynsp u HakioHHas. [locTpoeHue EpIEHUKYIISPA U3 TOYKU https://resh.edu.ru/subject/17/10/

Ha MPSAMYIO




https://resh.edu.

ru/subject/17/10/

49 Teopema o Tpéx meprneHAUKYIsApax (MpsiMas U 0OpaTHAS)

50 Teopema o TpéxX mepHeHAMKyIsApax (IpsMas 1 oOpaTHasi) https://resh.edu.ru/subject/17/10/

51 Vron MexIy CKPEIMBAIOIUMUCS TPSIMBIMH https://resh.edu.ru/subject/17/10/

50 [Tonck neprneHMKyISIpHBIX NPSAMBIX C IOMOIIBIO IEPIEH UK YIISIPHBIX https://resh.edu.ru/subject/17/10/
IIJIOCKOCTEMN

53 OpToroHanbHOE IPOEKTUPOBAHNE https://resh.edu.ru/subject/17/10/

54 [TocTpoenune ceuenuit kyba, MPU3MBbI, MPABWILHON MUPAMHUJIBI C https://resh.edu.ru/subject/17/10/
MTOMOIIBI0 OPTOTOHAIBHOM MPOEKIINH

55 [TocTpoenne ceuenuit Kyba, MPU3MBbI, MPABHIILHON MUPAMHUJIBI C https://resh.edu.ru/subject/17/10/
MTOMOIIBI0 OPTOTOHAIBHOM MPOEKIINH

56 CumMeTpHs B MPOCTPAHCTBE OTHOCUTENIBHO MIIOCKOCTH. [lmockocTn https://resh.edu.ru/subject/17/10/
CUMMETpPUN B MHOIOTPaHHUKAX

57 [Ipu3Hak neprneHIuKyIIPHOCTH MPSMOM U MIIOCKOCTH KakK CIJIC/ICTBUE https://resh.edu.ru/subject/17/10/
CUMMETpHUH

53 [IpaBuiabHBIE MHOTOTPAHHUKH. PacyéT paccTosiHuil OT TOYKHU J10 https://resh.edu.ru/subject/17/10/
IIJIOCKOCTH

59 [IpaBuiabHBIE MHOTOTPAHHUKH. PacyéT paccTosiHuil OT TOYKHU J10 https://resh.edu.ru/subject/17/10/
IIJIOCKOCTH

60 CriocoObl ONYCTUTH NEPIEHANKYISPHI: CAMMETPUS, CABUT TOYKH T10 https://resh.edu.ru/subject/17/10/
napajieIbHON MPAMOM

61 CuBur no HenapayyIeNabHOU NPSMOM, U3MEHEHHUE PACCTOSTHUM https://resh.edu.ru/subject/17/10/

62 KonTtponrHas pabota "B3anMHoe pacnoioskeHre NpsMbIX U MI0CKOCTEN https://resh.edu.ru/subject/17/10/
B IIpocTpaHcTae”

63 [ToBTOpEHUE: yroa Mex1y NPSIMbIMUA Ha INIOCKOCTH, TPUTOHOMETPHUS B https://resh.edu.ru/subject/17/10/




IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA KOCUHYCOB

[ToBTOpEHME: YrOJ MEKY CKPELIUBAIOIINUMUCS NPIMBIMU B

https://resh.edu.

ru/subject/17/10/

64
IIPOCTPAHCTBE

65 I'eomeTprueckre METOIbI BBIYMCIIEHUS YIIa MEXLY PSIMBIMU B https://resh.edu.ru/subject/17/10/
MHOTOTpaHHUKAX

66 JByrpaunbiii yroa. CBOMCTBO JTMHEHHBIX YTIIOB JBYTPAHHOTO YIIia https://resh.edu.ru/subject/17/10/

67 HepneHI[miyns[pHme iockocty. CBoMcTBa B3aUMHO NEPIIEHIUKYISIPHBIX https://resh.edu.ru/subject/17/10/
IIJIOCKOCTEMN

68 [Tpusznak HepHeHJII/IKyJISIpHOCT\I'/I MJIOCKOCTEH; TeopeMa o priMOI\;I https://resh.edu.ru/subject/17/10/
MIepECEUEHMS ABYX IUIOCKOCTEN NEPIIEHINKYISIPHBIX TPEThEU MIIOCKOCTH

69 [IpssMOyTOIBHBIN MapasuIeNenuel; Kyo; N3MEepeHusl, CBOMCTBA https://resh.edu.ru/subject/17/10/
MPSIMOYTOJIBHOTO MapajulelIeNIe1a

70 TeopeMa o quaroHaJIM NPSIMOYrOJILHOTO MapajuieNieUea U CIeACTBUE https://resh.edu.ru/subject/17/10/
n3 Heé

7 CrepeomeTpuyecKre U MPUKIIAIHbIC 3aJ]a4H, CBI3aHHbIE CO B3AUMHBIM https://resh.edu.ru/subject/17/10/
PacIONOKEHUEM MPSAMBIX U INTIOCKOCTH

79 [ToBTOpEHME: CKPEIIMBAIOIIUECS MPSIMBIE, MapaJUICIbHbIC ITIOCKOCTH B https://resh.edu.ru/subject/17/10/
CTaHJAPTHBIX MHOTOTPaHHUKaX

73 [Tapa mapannenbHbIX IIOCKOCTEH Ha CKPEUIMBAIOUIUXCS MPSAMBIX, https://resh.edu.ru/subject/17/10/
paccTosIHUE MEXY CKPEUIMBAOIIMMUCS IPSIMBIMU B IIPOCTHIX CUTYALMSIX

74 PaccTosiHMe OT TOUYKH /10 TIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 110 https://resh.edu.ru/subject/17/10/
IIJIOCKOCTH

75 Brluncnenue paccTosHUM MEXly CKpEIMBAIOIIUMUCS PSIMBIMHU C https://resh.edu.ru/subject/17/10/
MTOMOIIBIO NEPIIEHIUKYIIAPHON IIIIOCKOCTH

76 TpEXrpaHHbIl yroj, HEpaBeHCTBA AJIA TPEXIPAHHBIX YIIIOB. Teopema https://resh.edu.ru/subject/17/10/

[Tudaropa, TeopeMbl KOCUHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO yriia




https://resh.edu.ru/subject/17/10/

77 DOnemMeHThl chepUIECKON reOMETPUH: T€0Ie3MUSCKUC THHUN Ha 3eMIIe
78 KontponsHast pabota "Yriisl U paccTosHus" https://resh.edu.ru/subject/17/10/
79 Cucremarusanus 3HaHui "MHOIOTPaHHUK U €T0 JIEMEHTHI" https://resh.edu.ru/subiject/17/10/
80 [Mupamuna. Bugsl nupamun. IpasunsHas nupaMuaa https://resh.edu.ru/subject/17/10/
81 IMpusma. [Ipsmas U HaKIOHHAs NPpU3MBL. [IpaBuibHAs IpU3Ma https://resh.edu.ru/subject/17/10/
82 IIpsamoii mapasienenumnes, MpAMOYyroIbHbIH napamieaenumnes, Kyo https://resh.edu.ru/subject/17/10/
83 Brimykisle MEOrorpanHuku. Teopema Ditnepa https://resh.edu.ru/subject/17/10/
84 Beinykneie MHOrorpanauku. Teopema Diinepa. [IpaBunbHbIE 1 https://resh.edu.ru/subject/17/10/
TOJIYIIPABUIILHBIE MHOTOTPAHHUKH
85 KonrponsHas paboTta "MHOrorpaHHMKu" https://resh.edu.ru/subject/17/10/
86 [ToHATHE BEKTOPa HA IIIOCKOCTH M B MPOCTPAHCTBE https://resh.edu.ru/subject/17/10/
87 CyMMa BEKTOPOB https://resh.edu.ru/subject/17/10/
88 Pa3sHOCTbL BEKTOPOB https://resh.edu.ru/subject/17/10/
89 I[IpaBuio napaienenunena https://resh.edu.ru/subject/17/10/
90 VMHOX€EHHE BEKTOpA Ha YUCIIO https://resh.edu.ru/subject/17/10/
01 PaznoxeHue BekTopa 1o 6a3zucy Tpéx BEKTOPOB, HE JISKAIIUX B OJHOM https://resh.edu.ru/subject/17/10/
IIOCKOCTH
92 CKaJsipHOE TIPOU3BEICHUE https://resh.edu.ru/subject/17/10/




https://resh.edu.ru/subject/17/10/

93 Briuucnenue yriia Mex1y BEKTOpaMu B IIPOCTPAHCTBE 1

94 [IpocTeitmme 3agauu ¢ BEKTOpaMu 1 https://resh.edu.ru/subject/17/10/
95 IIpocTeiimme 3a1auk ¢ BEKTOPaMH 1 https://resh.edu.ru/subject/17/10/
96 IIpocreiinye 3a1aun ¢ BEKTOPAMH 1 https://resh.edu.ru/subject/17/10/
97 IIpocreiinye 3a1aun ¢ BEKTOPAMH 1 https://resh.edu.ru/subject/17/10/
98 O60061eHne U CHCTEMATH3AIUs 3HAHUI 1 https://resh.edu.ru/subject/17/10/
99 O06o01menre U cucTeMaTru3amus 3HaHUHA 1 https://resh.edu.ru/subject/17/10/
100 Hrorosas koHTpoJBbHAs paboTa 1 https://resh.edu.ru/subject/17/10/
101 HToroBast KOHTPOJIbHAS PaboTa 1 https://resh.edu.ru/subject/17/10/
102 O60061eHne U CHCTEMATH3AINS 3HAHUI 1 https://resh.edu.ru/subject/17/10/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

Ne Tema ypoka Koqi9ecrso DJIeKTpOHHbIe LN poBbIe
n/n 4aCOB o0pa3oBaTe/ibHbIE peCypChl
| [ToBTOpenue Temsr "KoopanHaTel BeKTOpa Ha MIIOCKOCTH U B | https://resh.edu.ru/subject/17/11/
npocrpaHcTee”
2 [ToBTOpenue tems! "CkalisipHO€E IPOU3BEAEHNE BEKTOPOB" 1 https://resh.edu.ru/subject/17/11/
3 [ToBTOpeHue TeMsl "Bbruncienne yriia Mexay BEKTOpaMH B 1 https://resh.edu.ru/subject/17/11/
MIPOCTpaHCTBE"
4 [ToBTOpeHue Temsl "YpaBHEHNE TPSIMOI, IPOXOAIIEH Yepe3 1B€ TOUKHU" 1 https://resh.edu.ru/subject/17/11/
5 YpaBHEHHE TIOCKOCTH, HOpPMaJlb, ypaBHEHHE ILIOCKOCTH B OTPE3Kax 1 https://resh.edu.ru/subject/17/11/
6 YpaBHEHHE TIOCKOCTH, HOpPMaJllb, ypaBHEHME ILIOCKOCTH B OTPE3Kax 1 https://resh.edu.ru/subject/17/11/
7 BeKTOpHOE IPOH3BE/ICH e 1 https://resh.edu.ru/subject/17/11/
8 JIuHeitHbIe HEPaBEHCTBA, JUHEHHOE MPOTPAMMHUPOBAHKE 1 https://resh.edu.ru/subject/17/11/
9 JIuneliHble HEPABEHCTBA, JIMHEMHOE TPOTrpaMMHUPOBAHUE 1 https://resh.edu.ru/subject/17/11/
10 AHanuTHYeCKHue METO/Ibl pacyéTa yriia MeK1y NpsIMbIMH B | https://resh.edu.ru/subject/17/11/
MHOT'OTpaHHUKAX
1 AHaIUTHYECKUE METO/IbI pacuéTa yrila MeX1y IJIOCKOCTSMH B | https://resh.edu.ru/subject/17/11/
MHOTOTpaHHUKAX
12 dopmyna pacCTOSTHUSA OT TOYKH JI0 TUIOCKOCTU B KOOPAMHATAX 1 https://resh.edu.ru/subject/17/11/




https://resh.edu.

ru/subject/17/11/

13 HaxosxaeHne pacCTOSHUI OT TOUKHU JI0 TNIOCKOCTH B Ky0Oe

14 HaxoxneHnue paccTosiHui OT TOYKH JI0 IJIOCKOCTH B MPAaBUJILHOM https://resh.edu.ru/subject/17/11/
UpaMuJie

15 KonTtponpsHast padota "AHanmuTHuecKasi reoMeTpus’” https://resh.edu.ru/subject/17/11/

16 CeueHurss MHOTOTPAHHUKOB: CTaHAAPTHBIE MHOTOTPAHHUKH https://resh.edu.ru/subject/17/11/

17 CedeHnsi MHOTOTPAaHHHUKOB: METOI CIIEIOB https://resh.edu.ru/subject/17/11/

13 CeueHrss MHOTOTPAHHUKOB: CTaHIAPTHBIE MNIOCKOCTH, TIEPECEUEHUS https://resh.edu.ru/subject/17/11/
MPSIMBIX U INIOCKOCTEN

19 [TapamienpHble TPsIMBIE U ITIOCKOCTH: HapaJUIeNIbHBIE CEYEHUS https://resh.edu.ru/subject/17/11/

20 TapanenbsHble TPSIMBIE W IIIOCKOCTH: PacuéT OTHOIICHHUH https://resh.edu.ru/subject/17/11/

71 [TapannensHble MPSIMBIE U TUIOCKOCTH: YTJIBI MEKTy CKPEIIUBAIOIIMMUCS https://resh.edu.ru/subject/17/11/
MPSIMBIMU
[lepnienauKynsipHBIE TPSAMBIEC U INIOCKOCTH: CTAHAAPTHBIE MaPbI https://resh.edu.ru/subject/17/11/

22 MEePIEHIUKYISIPHBIX IUNIOCKOCTEN U MPSAMBIX, CHMMETPUU
MHOTOTPaHHUKOB

73 [TeprieHaAnKyIsIpHBIE TPSMbBIEC U INIOCKOCTH: TEOPEMA O TPEX https://resh.edu.ru/subject/17/11/
MEepIEHIUKYIIIpax

24 [IepnienauKynsApHBIE TPSAMBIE U INIOCKOCTH: BBIYMCIIEHUS JIUH B https://resh.edu.ru/subject/17/11/
MHOTOTpaHHUKAX

75 [ToBTOpEHUE: MO MHOTOYTOJIBHUKOB, (DOPMYIIBI 171 TUIOIAJICH, https://resh.edu.ru/subject/17/11/
cooOpaxeHus moao0us

26 [ToBTOpEHUE: MIIOIa M MHOTOYTOJIbHUKOB, (POPMYIIBI JUIs TUIOMIAAEH, https://resh.edu.ru/subject/17/11/

cooOpaxeHus moao0us




7 [ToBTOpEHUE: TUIOIIAN MHOTOYTOJIBHUKOB, (DOPMYIIBI IS TUTOTIAJICH, https://resh.edu.ru/subject/17/11/
CoOo0paxkeHus moa00us

)3 [lnomany ceyeHnii MHOTOrPaHHUKOB: TUIONIAAN TOBEPXHOCTEM, https://resh.edu.ru/subject/17/11/
paspe3aHusi Ha 4YacTH, COOOpaxKeHus Moa00us

29 [lnomanm ceyeHnii MHOTOrPAaHHUKOB: TUIONIAAN TOBEPXHOCTEM, https://resh.edu.ru/subject/17/11/
pa3pe3aHus Ha YacTH, COOOpakeHUS 110100Us

30 Kontponbhas padota "[loBTOpeHNE: MHOTOTPAaHHUKH, CEUCHUS https://resh.edu.ru/subject/17/11/
MHOTOTpaHHUKOB"

31 O656EM Terna. O6BeM NPSIMOYTONBHOTO TIapalIeenIea https://resh.edu.ru/subject/17/11/

32 3afaun 00 yJBOGHUHU Ky0a, 0 KBajpaType Kyba; 0 TPUCEKIMH YTIia https://resh.edu.ru/subject/17/11/

3 CrepeomMeTpuiecKue 3a/1a4M, CBI3aHHBIE C 00BEMOM MIPSMOYTOJIBHOTO https://resh.edu.ru/subject/17/11/
napajienenunena

34 [Ipuknagabie 3a1a9n, CBSI3aHHBIE C BRIYMCICHUEM 00bEMa https://resh.edu.ru/subject/17/11/
NPSAMOYTOJIHOTO MapaJijieenuena

35 O6bEM IIPSIMOiE IPH3MBL https://resh.edu.ru/subject/17/11/

36 CrepeoMeTprYeCKUE 3a/1a4H, CBA3aHHBIC C BBIYUCIICHHEM 00BEMOB https://resh.edu.ru/subject/17/11/
NPAMOUN MPU3MBbI

37 [IpuknagHeie 3a1a91, CBI3aHHBIE C 00BEMOM MPSIMOM MPU3MBI https://resh.edu.ru/subject/17/11/

33 Brruucienue 00bEMOB TeN ¢ MOMOIIBIO OTIPEICIEHHOTO HHTETpaJa. https://resh.edu.ru/subject/17/11/
O0BbEM HAKIIOHHOM MPU3MBI

39 Brruncienue 00bEMOB TeN ¢ MOMOIIBIO OTIPEICIEHHOTO HHTETpaJa. https://resh.edu.ru/subject/17/11/
OO6BEM TUpaMuIbI

40 dopmyna o6bEéMa nupamuibl. OTHOIIEHHE 00BEMOB MUPAMU/I C OOIIUM https://resh.edu.ru/subject/17/11/

yIJI0M




dopmyna 00bpéma nmupamuabl. OTHOIIEHNE 00HEMOB MTUPAMHU/T C OOIIUM

https://resh.edu.

ru/subject/17/11/

41
yrioMm
. . https://resh.edu.ru/subject/17/11/
4 CrepeomMeTpuiecKue 3a/1a4M, CBI3aHHbIE ¢ 00bEMAMK HAKIIOHHON
MIPU3MBI
43 CTepeoMeTpUUecKHe 3a/1aut, CBA3aHHbIE ¢ 00BEMAMH THPAMUIBI https://resh.edu.ru/subject/17/11/
44 [Ipuknagaeie 3agaun o Teme "OOBEMBI TeN", CBA3aHHBIE C 00BEMOM https://resh.edu.ru/subject/17/11/
HAaKJIOHHOHN IIPU3MBI
45 [Ipuknagaeie 3agaun mo Teme "OO0BEMBI TeNn", CBA3aHHBIE C 00BEMOM https://resh.edu.ru/subject/17/11/
MTUPAMUTBI
46 [Ipumenenne 06bEMOB. Briunciienne paccTostHUS 10 MIIOCKOCTH https://resh.edu.ru/subject/17/11/
47 KonTponbHas pa6orta "OO6bEM MHOTOTpaHHHKA" https://resh.edu.ru/subject/17/11/
43 HunuHaapudeckas TOBEPXHOCTh, 00pa3yronye MUINHIAPUISCKON https://resh.edu.ru/subject/17/11/
ITOBEPXHOCTH
49 Huwmuaap. Ipsmoit kpyroBoit nuunuuap. [lnomans mnoBepXHOCTH https://resh.edu.ru/subject/17/11/
LUAJIMHIpA
50 Konndeckas moBepXHOCTh, 00pa3yroIIue KOHUYECKON TOBEPXHOCTH. https://resh.edu.ru/subject/17/11/
Konyc
51 CeueHune KOHYyca INIOCKOCTBIO, NapAJJIEIbHOM MIIOCKOCTH OCHOBAHMS https://resh.edu.ru/subject/17/11/
52 VYceuénnslil konyc. M300pakeHne KOHYCOB U YCEUEHHBIX KOHYCOB https://resh.edu.ru/subject/17/11/
53 [Tnomaas 60KOBOIM MOBEPXHOCTH U MOJTHOM MOBEPXHOCTH KOHYCA https://resh.edu.ru/subject/17/11/
54 [Tnomaas G0KOBOI MOBEPXHOCTH U TIOJHON TOBEPXHOCTH KOHYCA https://resh.edu.ru/subject/17/11/




CrepeoMeTpHUUeCKHE 3a4a4i Ha JOKA3aTeILCTBO M BEIYHCIICHUE, https://resh.edu.ru/subject/17/11/
55 p p
IMOCTPOECHUEM CEYEHUN LIMIIMHAPA, KOHYCA
CrepeoMeTpHYECKHE 3aJ]Ja4X Ha JOKA3aTEJILCTBO U BBIYUCIICHUE, https://resh.edu.ru/subject/17/11/
56 p p
MOCTPOCHUEM CEYEHUN LIWIIMHAPA, KOHYCa
57 [IpuknagHeie 3a1a4u, CBA3aHHBIE C UIMHIPOM https://resh.edu.ru/subject/17/11/
58 [Ipuknagaeie 3a7a41, CBI3aHHbBIE C ITUIHHIPOM https://resh.edu.ru/subject/17/11/
59 Cdepa ¥ map https://resh.edu.ru/subject/17/11/
Ilepeceuenune cdeprl 1 mapa ¢ IWIOCKoCcThI0. Kacanue nrapa u cdeprl https://resh.edu.ru/subject/17/11/
60 p P p p p
MJIOCKOCTRI0. B 1 n3o0pakenue mapa
Ilepeceuenune cdeprl 1 mapa ¢ IWI0CKoCcThi0. Kacanue nrapa u cdeprl https://resh.edu.ru/subject/17/11/
61 p 1Y p p p
MJIOCKOCTRI0. B 1 n3o0pakenue mapa
62 Vpasuenwue chepsl. [Tnomans cdeps n eé gacTeit https://resh.edu.ru/subject/17/11/
63 CummeTpust cepbi 1 mapa https://resh.edu.ru/subject/17/11/
64 CrepeomeTpuyecKHe 3a/1a4r Ha 10Ka3aTelIbCTBO U BHIYMCIICHHUE, https://resh.edu.ru/subject/17/11/
CBsI3aHHBIE CO c(hepoii U Mmapom, MOCTPOCHUEM MX CEYCHHUH TIII0CKOCTHIO
65 CrepeomMeTpuyeCKHE 3a/1a4M Ha I0Ka3aTelIbCTBO U BHIUUCIICHHUE, https://resh.edu.ru/subject/17/11/
CBsI3aHHBIE CO c(pepoii U Mmapom, MOCTPOCHUEM MX CEYCHHUH TIII0CKOCTHIO
66 [Ipuknagaeie 3a1a9n, CBS3aHHbBIC CO cPepoli U IIapom https://resh.edu.ru/subject/17/11/
67 [ToBTOpEHUE: OKPYKHOCTD HA IUIOCKOCTH, BBIYMCIIEHUS B OKPYKHOCTH, https://resh.edu.ru/subject/17/11/
CTaHJapTHBIC MTOA00US
68 Pa3znuunble KOMOMHALIMY TEI BpallleHUs U MHOTOTPaHHUKOB https://resh.edu.ru/subject/17/11/
69 3agauu o reme "Tena U moBepXHOCTH BpalieHus" https://resh.edu.ru/subject/17/11/




70 3anaun no Teme "Tena ¥ MOBEPXHOCTH BpAIICHU" https://resh.edu.ru/subject/17/11/
71 KonTtposneHast padota "Tena u moBepXHOCTH BpamieHus" https://resh.edu.ru/subject/17/11/
72 06béM nuuHapa. Teopema 06 06bEMe IPSAMOTO HUITHHIPA https://resh.edu.ru/subject/17/11/
73 Berurcnenue 00bEMOB TEI ¢ IOMOIIBIO OMPEIEIEHHOTO HHTETpaIa. https://resh.edu.ru/subject/17/11/
O06bEM KOHYCa
74 [Tmomaau 60KOBOM ¥ MOJTHOM MOBEPXHOCTU KOHYCA https://resh.edu.ru/subject/17/11/
75 CrepeoMeTpriecKue 3a/1a4uM, CBI3aHHBIE C BEIYUCIEHUEM 00HEMOB https://resh.edu.ru/subject/17/11/
IUJIMHIpA, KOHYCa
76 [Ipuxagasle 3a1aun 110 TeMe "O6BEMBI U TIIOMAN TOBEPXHOCTEH Ten" https://resh.edu.ru/subject/17/11/
O06bEM mrapa u mapoBoro cekropa. Teopema 06 06béme mapa. [Lnomanp https://resh.edu.ru/subject/17/11/
77 chepnl. CTepeoMeTpUUIECKUE 3a/1a4H, CBSI3aHHBIE C BBIUNCICHUEM
00BEMOB 11apa, IIapOBOTO CErMEHTAa U IIAPOBOr0 CEKTOPa
[Ipuknagaeie 3agaun mo Teme "OO0BEMBI Ten", CBA3aHHBIE C 00BEMOM https://resh.edu.ru/subject/17/11/
78 mapa u miomaaso chepbl. COOTHOIICHUS MEXTY MIOMIAAIMHU
MOBEPXHOCTEN U 00bEMAMHU MTOJ0OHBIX TE
[Tono6HnbIe Tema B mpocTpancTBe. Mi3MeHeHne 00béMa mpu 1mo100uu. https://resh.edu.ru/subject/17/11/
79 CrepeoMeTrpHrueckue 3a/1auu, CBA3aHHbIE C BHIYMCIECHUEM 00bEMOB TEN U
IJTIONIAJEH MOBEPXHOCTEH
80 Kontponsnas padora "[1nomaan moBepxHOCTU U 00bEMBI KPYTIIbIX TeT" https://resh.edu.ru/subject/17/11/
21 JIBuxkenus npoctpaHcTBa. Otobpakenus. [IBHKEHUS U paBEHCTBO https://resh.edu.ru/subject/17/11/
¢uryp. OOmue cBoiicTBa IBUKEHUH
22 Bunbl qBUKEHUN: NTapalIeIbHbIN EPEHOC, LICHTPaIbHas CHMMETPHS, https://resh.edu.ru/subject/17/11/

3epKajibHasi CAMMETPUS, IOBOPOT BOKPYT MPSMON




83 IIpeo6paszosanus noxoous. [psmas u cdepa Diinepa https://resh.edu.ru/subject/17/11/
84 ['eomeTpuueckue 3aaun Ha MPUMEHEHUE JIBUKCHUS https://resh.edu.ru/subject/17/11/
85 KonTposbHas paboTta "BeKTOpsI B IPOCTpaHCTBE" https://resh.edu.ru/subject/17/11/
O6o6mraromee noproperne 11 MOHATHI U METOZIOB Kypca Fr€OMETPUH https://resh.edu.ru/subject/17/11/
86 10-11 xnaccoB, cucremaruzanus 3HaHui: "[lapannenbHOCTh IPSMBIX U
MIJIOCKOCTEH B TIpocTpaHCcTBE"
%7 O6o0matoiiee moBTopeHue 11 MOHATHII 1 METOJIOB Kypca T€OMETPUN https://resh.edu.ru/subject/17/11/
10—11 xmaccoB, cuctemaTtu3anus 3HaHui: "BekTopsl B mpocTpaHcTBe"
28 O6o6matomiee moBTopeHue 11 MOHSTHII 1 METOJIOB Kypca T€OMETPUN https://resh.edu.ru/subject/17/11/
10—11 xmaccoB, cucteMaTtu3anus 3HaHuM: "BekTopsl B IpocTpaHCcTBE"
29 O6o06matomiee moBTopeHue 11 MOHITHIT 1 METOJIOB Kypca TeOMETPHH https://resh.edu.ru/subject/17/11/
10-11 xmaccoB, cuctemaru3anus 3Hadui: "OObeM MHOTOTpaHHHUKA"
90 O6o06matomee moBTopeHue 11 MOHATHIA 1 METOJIOB Kypca T€OMETPUN https://resh.edu.ru/subject/17/11/
10-11 xmaccoB, cuctemaru3anus 3Hadui: "OObeM MHOTOTpaHHHUKA"
O6o06matomee moBTopeHue 11 MOHATHIA 1 METOJIOB Kypca T€OMETPUN https://resh.edu.ru/subject/17/11/
91 10—11 xnmaccoB, cucteMatu3anus 3HaHui: "[1nomaau NoOBEpXHOCTH U
00BEMBI KPYTJIbIX TEN"
O6o06matomee moBTOpeHKe 11 MOHATHIA B METOJIOB Kypca r€OMETPHH https://resh.edu.ru/subject/17/11/
92 10—11 xnaccoB, cucreMatu3anus 3HaHui: "[1nomnaan NoBEpXHOCTH U
00BEMBI KPYTJIBIX TET"
93 YITOroBas KOHTPOJIbHAS PAGOTA https://resh.edu.ru/subject/17/11/
94 MToroBas KOHTpOJTbHAS paGoTa https://resh.edu.ru/subject/17/11/
95 [ToBTOpeHue, 0600IIEHNE U CHCTEMATU3allHs 3HAHUIA https://resh.edu.ru/subject/17/11/




Hcropus pasBUTHS CTEpEOMETPUM KaK HAYKU U €€ POJIb B Pa3BUTHU

https://resh.edu.ru/subject/17/11/

% COBPEMEHHBIX MHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI !

97 Hctopus pazBuTHs CTEPEOMETPHUH KaK HAYKU U €€ pOJib B Iia?;BI/ITI/II/I | https://resh.edu.ru/subject/17/11/
COBPEMEHHBIX HHKEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

08 Hctopus pazBuTHs CTEPEOMETPHUH KaK HAYKU U €€ pOJib B Iia?;BI/ITI/II/I | https://resh.edu.ru/subject/17/11/
COBPEMEHHBIX HHKEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

99 Hctopus pazBuTHs CTEPEOMETPHUH KaK HAYKU U €€ pOJib B Iia?,BI/ITI/II/I | https://resh.edu.ru/subject/17/11/
COBPEMEHHBIX HHKEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

100 Hctopus pa3zBuTus CTEpEOMETPHUH KaK HAYKH U €€ pOJib B pvasBHTI/H/I | https://resh.edu.ru/subject/17/11/
COBPEMEHHBIX WHKXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

101 Hctopus pazBUTHS CTEPEOMETPUN KaK HAYKU U €€ pOJIb B Pa3BUTHH 1 https://resh.edu.ru/subject/17/11/
COBPEMEHHBIX HHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

102 Hctopus pazBuTHs CTEPEOMETPHUH KaK HAYKH U €€ pOJib B IiaSBI/ITI/II/I | https://resh.edu.ru/subject/17/11/
COBPEMEHHBIX HHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 102
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