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INOACHUTEJBHASA 3AIIMCKA

['eomeTtpus siBnsieTcs OIHUM U3 0A30BBIX KYPCOB Ha YPOBHE CPEAHEr0 0OIEro
oOpa3oBaHMsi, TaK KakK oOO0eCrmeYyMBaeT BO3MOXKHOCTh W3Y4YCHHS AUCITUTUIAH
€CTECTBEHHO-HAYYHOW HAMNpPABICHHOCTH W NPEAMETOB T'yMaHUTAPHOIO LHKJIA.
[TockonpKy TOTHUYECKOE MBINIIEHUE, POpMUpYyEeMOe pH U3YICHUU 00yUJatOIIUMHUCS
NOHSATUMHBIX OCHOB TI'E€OMETPUHU, MPHU [OKA3aTEIbCTBE TEOPEM U TOCTPOCHHUH
LEMOYKH JIOTHYECKUX YTBEPKICHUMN NIPU PEIICHUHN T'€OMETPUUYECKHUX 3a7a4, YMECHHE
BBIJIBUTaTh M OINpPOBEpPraTh THUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS IPHU
pEIICHNH 3a7]a4 €CTEeCTBEHHO-HAYYHOTO IUKJIA, B YACTHOCTH (PU3NUYECKHX 3a]1a4.

[enb ocBOEHUS TTporpaMMbl yueOHOTo Kypca «l'eoMeTpus» Ha yriryOaéHHOM
YpOBHE — pa3BUTHE UHAUBUIYATbHBIX CIIOCOOHOCTEN 00YyJaIOMIUXCS TP U3YUCHUHU
reOMETPUHU, KaK COCTaBJAIONIEH MpeaMeTHou obmactu «Marematuka U
nHpOopMaTHKa» yepe3 oOecnedeHrne BO3MOKHOCTH MPHOOPETEHUSI M KCTIOJIb30BaHMS
OoJee TITyOOKUX TEOMETPUUIECKUX 3HAHUM U IEUCTBHM, CIEIIU(DUUHBIX T€OMETPHH,
1 HEOOXOIMMBIX JJI YCIEUTHOTO Npo(hecCuOHaIbHOro 00pa30BaHusl, CBI3aHHOIO C
WCIIOJIb30BaHUEM MATEMaTHKH.

[IpuoputeTHBIMU 3aJaduaMHu Kypca TE€OMETPUH Ha YIIIyOJIEHHOM YpPOBHE,
PACHIMPSIONIMMH U YCUITUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

paclIMpeHre NpPeICTaBICHUs O T€OMETPUU KaK YaCTU MHPOBOW KYJIbTYPHI U
(dhopMUpOBaHNE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMupoBaHHME TIPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UIypax Kak o
BOKHEHIIIMX MaTEMaTHUUYECKUX MOJCNISIX, IMO3BOJISIONIUX OMHUCHIBAaTh M HM3y4daTh
pa3HbIC SIBICHUS OKPY>KAIOIIET0 MUpa, 3HAaHUE TOHATUMHOTO ammapara 1o pa3aeiy
«CrepeoMeTpus» yueOHOI0 Kypca TeOMETPHH;

dbopMUpOBaHME€  YMEHHUS  BJQJIETh  OCHOBHBIMH  TMOHATHSMH O
MPOCTPAHCTBEHHBIX (PUTYypax W KX OCHOBHBIMHU CBONCTBAMH, 3HAHUE TEOPEM,
dbopMys1 U yMEHUE UX MPUMEHSITh, YMEHUS JOKa3bIBaTh TEOPEMbI M HAXOJUTh
HECTaHJapPTHBIC CITIOCOOBI PEIICHUs 3a]1ay;

dbopMHUpOBaHNE YMEHUS PACIIO3HABATH HA YEPTEXkKaxX, MOJIETSIX U B PEAIbHOM
MHUpE€ MHOTOTPAaHHMKHM U TeJla BpaIlleHHs, KOHCTPYHPOBATh TI'€OMETPUUYECKHUE
MOJIEIIH;

dbopMHUpOBaHNE TOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO TMOCTPOCHUS
MaTeMaTUYeCKHX TeOopHil, GOpMHpPOBAHWE TMMOHWMAHUS POJIM AKCUOMATHUKH TIPH
MIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHHE YMEHUS BJIAJIETh METOAAMHU JOKa3aTEIbCTB M aJIrOPUTMOB
pelIeHust, yMEHUsI UX TPUMEHSITh, POBOIUTH JOKa3aTEIbHbIE PACCYKICHUS B XOI€
pelIeHUs] CTEPEOMETPUUYECKUX 3a7ady U 3aJa4 C MPAKTHUYECKUM COJIEp KaHUEM,
dbopMHUpOBaHUE TIPEACTABICHUS O HEOOXOAMMOCTH JOKA3aTelIbCTB  IMPHU



000CHOBaHMU MaTEMaTHUYECKHUX YTBEPKACHUN U POJIU aKCHOMATUKHU B IPOBEICHUH
JeNyKTUBHBIX PacCyKJICHUH;

pa3BUTHE U COBEPILICHCTBOBAHME HHTEIUICKTYaJIbHBIX W  TBOPUYECKHUX
CHOCOOHOCTEH 00ydaromuxcsi, TO3HABaTEIbHON aKTUBHOCTH, MCCIEA0BATEIbCKUX
YMEHUH, KpUTUYHOCTU MBIIUICHHUS, UHTEpeca K U3YUEHUIO T€OMETPHUU;

dbopmupoBaHre (QPYHKIMOHAIBHOW TPAMOTHOCTH, PEJIEBAHTHOM TI'€OMETPUHU:
YMEHHsI pacro3HaBaTh MPOSBICHHUS TE€OMETPUUYECKUX MOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEANbHBIX JKU3HEHHBIX CUTYalUsX U MPU U3YyUYEHUHU JIPYTUX
y4eOHbIX MPEIMETOB, TNPOSABICHHUS 3aBUCUMOCTEd U  3aKOHOMEPHOCTEH,
MOJEJIUPOBAHUSL pPEAbHBIX CUTyallud, MCCIIEIOBAaHUS IOCTPOEHHBIX MOJIENEH,
MHTEPHPETALNU MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHU COZIepKATEeIbHBIMU JUHUAMH ydeOHOro Kypca «l'eomeTpusi» B
10-11 «kmaccax sBmstorcs: «lIpssMble W IJIOCKOCTM B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus», «BekTopel W  KOOpPAMHATHl B
IPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo OPI'OC COO tpeboBaHHE «yMETh ONEPUPOBATH
MOHSTUSIMWY, PEJIIEBAHTHBIMHU T€OMETPHUU Ha yTIyONIE€HHOM ypoBHE 00yueHust B 10—
11 kiaccax, OTHOCUTCS KO BCEM COJEP)KATEIbHBIM JIMHUSAM y4eOHOro Kypca, a
dbopMUpOBaHHE JIOTUYECKUX YMEHUW  pacrlpenensercs He TOJIbKO  TI0
coJiepKaTesIbHBIM JIMHUSM, HO U 10 rojaM o0ydyeHusi. Coaepxanue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE TMPEAMETHBIM pe3ysibTaraM ocBoeHHs DenepanbHOl padoueit
MPOTPaMMBbI, pacnpeneNéHHbBIM MO TojaM OOY4YEeHHS, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObl KO BCEM OCHOBHBIM, IPUHIUITMAIBLHBIM BOIIPOCAM 00yYaroluecs
oOpamjaJiuchb ~ HEOJTHOKPATHO. ITO  MO3BOJSET OPraHu3oBaTh  OBJIAJCHHE
re€OMETPUUYECKUMHU MOHATHSAMH ¥ HaBBIKAMH TTOCIIEIOBATENIHHO U MIOCTYMATEIHHO, C
cOOJII0ICHHEM MPUHIMIIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHMSI BKIIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEICTaBICHUNA 00YyYarolMXCs, PACIIUpSs U YriIyossis
e€, 00pasys MPOYHbIE MHOKECTBCHHBIE CBSI3H.

[lepexon K U3y4CHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISICT:

co3matb  ycnmoBus s auddepenmmanu  oOydeHHs,  TOCTPOCHUSA
WHIVBUAYATbHBIX ~ O0pa30BaTENBHBIX MPOrpaMM, OOECIeYUTh  YriIyOnEHHOE
U3y4YEeHHE T€OMETPHUH KaK COCTaBJIsAIoNIe yueOHoro npeamera «MaremMaTukay;

MOJITOTOBUTh OO0YyYalOMIMXCAd K MPOJOJDKECHUIO H3YyUYEHHS MATEMaTHKU C
yuéToM BbIOOpa Oyayiiei mnpodeccuu, odecreunBas MPEEMCTBEHHOCTh MEXY
o0muM u mpodeccunoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoauTcst 204 yaca: B 10 kitacce — 102 yvaca (3 yaca B Henento), B 11 kiacce — 102
yaca (3 yaca B HEJIEI0).



COILEPKXAHUE OBYYEHUA
10 KJTACC

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ CcTepeoMeTpud. Touka, mpsmMas, IUIOCKOCTb,
npoctpancTBo. [loHsATHE 00 AaKCMOMAaTHYECKOM MOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX.

B3anmHOe pacnosioeHHe NpsIMBIX B IPOCTPAHCTBE: NEPECEKANOLIUECS,
MapajulelibHble M CKPEIIMBAIOIIMECH TMpsMble. [Ipu3HaKM CKpEmMBarOIINXCS
npsAMbIX. [lapaninenbHOCTh NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: MMAPAJIIIEIbHBIE
IIPSIMBIE B IIPOCTPAHCTBE, NAPAJUIEIBHOCTD TPEX MPSAMBIX, IAPAJUIEIBHOCTD NPSIMON
u 1ockocT. [lapamienbHoe W LEHTpadbHOE MNPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OcCHOBHBIE CBOWCTBAa MapaIeNbHOTO NpPOeKTHpoBaHus. W3o0paxeHue
¢buryp B mapajuiesibHOM MPOEKUUHU. YTIIbl C COHAINPABICHHBIMH CTOPOHAMH, yroOJl
MEXy NPAMBIMU B IPOCTpaHCTBE. [laparuienbHOCT IUIOCKOCTEN: MapalIebHbIE
ILUIOCKOCTH, CBOWCTBA MapajuieabHbIX TJTIOCKOCTEMN. [Ipocrenmmue
MPOCTPAHCTBEHHbIE (UTYphl HA IUIOCKOCTU: TETpadJlp, MNapajieJenunes,
MMOCTPOEHUE CCUCHUU.

IleprieHIUKYJISIPHOCTD IPSMOM U IJIOCKOCTU: IEPIIEHAUKYIISIPHBIE IPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE NapaJUICIbHbIE M MNEPHEHAUKYIAPHBIE K IUIOCKOCTH,
MPU3HAK NEPHEHAUKYISIPHOCTA MPSIMOM M IUIOCKOCTH, TEOpemMa O MpPSIMOU
MIEPIIECHIUKYJISIPHOU IJIOCKOCTH. OpTroroHanbHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp ¥ HAKIIOHHBIE: PACCTOSHUE OT TOYKH J0 IIJIOCKOCTH, PACCTOSHUE OT
OpsIMON IO TIOCKOCTH, MPOEKUUs PUTYpPhI HA IJIOCKOCTh. [lepneHauKynspHOCTb
IJIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH IBYX IUIOCKOCTEM. TeopemMa o Tpéx
MEPIICHINKYJIAPAX.

Yrisl B NPOCTPAHCTBE: YroJl MEXAY NPSAMOW M INIOCKOCTBIO, JIBYTPaHHBIN
YTOJI, JUHEWHBIA YroJ ABYTPAHHOTO yriia. TpE€XrpaHHbIN U MHOTOIPaHHBIE YTJIBIL.
CBolicTBa IJIOCKUX YIJIOB MHOTOI'PaHHOIO yria. CBOMCTBA INIOCKUX U JBYTPAaHHBIX
YIJIOB TPEXTPAHHOTIO yIuia. TeopeMbl KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOTO YTJIa.

MHororpaHHuKHU

Buapl MHOrorpaHHMkoB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yrosjpHas
npu3Ma, npsiMasi 1 HaKJIOHHAS MPU3MbI, OOKOBAsi U TMOJIHASI IOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsMOYTroJIbHBIN NapauiesieNune ] U €ro cBoiictea. Kpartuaitmme
MyTA Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema OJiinepa. IIpocTtpaHcTBeHHas
teopema [Iudaropa. [lupamuga: n-yronpHas nupamuaa, TpaBUiIbHas U yCEUEHHAsS
nupamuzbl. CpoiictBa péOep MW OOKOBBIX TpaHeWd NPaBUIBHOM  MUPAMUIBIL.
IIpaBuiibHBIE MHOTI'OTPAHHUKH: IpPaBUJIbHAS IIPU3MA U



IIpaBWJIbHAsA MHpPAaMHUAA, NPABUJIBbHAs TPEYrojbHAsg NUPAMUAA W IPABUIbHBIN
TeTpasap, KyO. IlpeacrtaBineHne O mNpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadp,
JNOACKAdIP U UKOCADIP.

Bbruncnenue 31€MEHTOB MHOIOIPaHHUKOB: pE&Opa, JAMaroHajiau, YIJIbl.
[Inomans OOKOBOW MOBEPXHOCTH M MOJTHONW MOBEPXHOCTH MPSAMON MPU3MBI,
II0LIa/1b OCHOBaHH, TeopeMa 0 60KOBOM MOBEPXHOCTH MPsAMOi mpu3Mbl. [1nomans
OOKOBOI TOBEPXHOCTH U MOBEPXHOCTH MPABUIBHOW MUPaMHIbI, TEOpeMa o
TUIOLIAAN YCEUEHHOU TUPAMUIBI.

CuMmmeTpuss B NPOCTPAHCTBE. OJJIEMEHTBl CUMMETPUM  IIPaBUIIBHBIX
MHOTOIpaHHUKOB. CHMMETpHs B IPAaBWIBHOM MHOTIOTPaHHUKE: CHMMETPHS
napajulesIenunea, CHAMMETPUS NPABUIIBHBIX IIPU3M, CHMMETPHUS IPABUIBLHON
MIAPAMUIBI.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOpP B NIPOCTPAHCTBE, HYJIEBOM BEKTOp, JIMHA HEHYJIEBOTO
BEKTOpPAa, BEKTOPHl KOJUIMHEAPHBIC, COHAIIPABICHHBIE M IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEeHCTBO BEKTOPOB. JIEMCTBHS ¢ BEKTOPAMHU: CIIOKEHUE
Y BBIUMTAHUE BEKTOPOB, CyMMa HECKOJBKMX BEKTOPOB, YMHOKEHHME BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YHCIIO.
ITonsTre xomriuiaHapHble BEKTOPHI. IIpH3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
IIpaBuno mapamnenenumnena. TeopemMa O pas3IoKEHUH BEKTOpa IO  TPEM
HEKOMIUIAaHApHbIM  BekTopaMm. IIpsAMoyrompHas  cucremMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBA3b MEXKAYy KOOPAMHATAMH BEKTOpPA M
KOOpAMHATAMH TOYEK. Yros Mexay BekTopamu. CKalasipHOE IPOU3BENCHUE
BEKTOPOB.

11 KVIACC

TeJsia BpalmeHus

[TonsATHSA: TMIMHAPUYECKAs TOBEPXHOCTh, KOHMYECKAas TOBEPXHOCTD,
chepuueckas TOBEPXHOCTh, oOOpa3ymomue moBepxHocTel. Tema BpamieHus:
UWJIMHJIP, KOHYC, yCEUEHHBIN KOHYC, cepa, map. Bzanmuoe pacnonoxenue chepbl
U TJIOCKOCTH, KacaTeNbHas TUIOCKOCTh K cepe. M300paxenne Ten BpalleHus Ha
miockoctr. Pa3BépTka nunuuapa u konyca. Cummetpus cepsl u mapa.

O0béMm. OcHoBHBIE CBoOHMcTBa 00bEMOB Ten. Teopema 00 o0O0BEME
MPSIMOYTOJILHOTO Mapajuiesienunena u cieacteuss u3 He€. O0bEM mnpsMod U
HAKJIOHHOW TIPHW3MBI, IIWIMHpA, TUpaMuasl 1 KoHyca. OOBEM IIapa U mapoBOro
CErMEHTA.

KoMOuHanuu Ten BpailleHWs W MHOTOTpaHHUKOB. [lpu3ma, BnucaHHas B
MUJIUHAP, OINWCAaHHAas oOKoio IwnuHapa. llepeceuenue cdepsl u mapa ¢



iockocTeio. Kacanme mapa u cdepbl miaockoctbio. [loHsITHE MHOrOTrpaHHHKA,
OMHUCAaHHOTO OKOJO c¢epbl, cdepbl, BIMCAHHON B MHOTOTPAHHUK WU TEJO
BpallleHHUS.

[Inomans MOBEPXHOCTH LMIMHApPA, KOHYCA, MJIOMaab cepbl U e€ yacTei.
[Togo6ue B mpoctpanctBe. OTHOMIEHHE OOBEMOB, IUIOMIANCH TOBEPXHOCTEH
nonooubix ¢uryp. IlpeobpazoBanue momodbus, romoretusi. Pemenue 3amau Ha
IJIOCKOCTH C UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB M TEJ BpAIllCHUs: CEYEHUS LIMITMHIPA
(mapajuienbHO W MEPHEHAUKYISIPHO OCH), CEYEHUsS KOHyca (TapasuiesibHbIC
OCHOBAHUIO M MPOXOJAIINE Yepe3 BEPIIUHY), CEUCHUs 1Iapa, METOIbI TOCTPOCHHUS
CEUEHHUM: METOJ CJIEIOB, METOJl BHYTPEHHErO MPOEKTUPOBAHUS, METO/ MepeHOoca
CEKYLIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BexTops! B mpocTpancTBe. Onepanuu Hajl BeKTopaMu. BekTopHOe yMHOKeHue
BeKTOpoB. (CBoiicTBa BEKTOPHOrOo yMHOXeHus. [IpsmoyronpHas cucrema
KoopAauHAaT B mpocTpaHcTBe. KoopauHatel BekTopa. PasnoxkeHue BekTOpa IO
6azucy. KoopanHaTHO-BEKTOPHBIM METOJ IPU PEILICHUU T€OMETPUUYECKUX 3a/1aU.

JIBMKeHUsI B IPOCTPAHCTBE

JBmxenus mpoctpanctBa. OtoOpaxeHus. JIBU)KEHHS U paBEHCTBO (uUryp.
OO6mue cBoicTBa JBWXKCHUN. Buapl ABWKEGHMM: mNapaliedbHBIA TIEPEHOC,
[EHTpadbHasl CHUMMETpPHsI, 3epKajbHasi CHMMETpPHs, TOBOPOT BOKPYT TPSIMOH.
[IpeobpazoBanus noaodus. [psmas u chepa Diinepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«EOMETPUSl» (YIJYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa:xknanckoe BociMTaHueE:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON TMO3HUIHNH O0YJAFOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIICKOT0 00I11€CTBA, MPE/ICTABICHUE O MATEMATUYECKUX
OCHOBaX (YHKIIMOHHUPOBAHUSI PA3JIUYHBIX CTPYKTYp, SBJICHUH, MPOIEIYP
rpaXaaHcKoro  obOmiectBa  (BBIOOpPBI,  ONPOCBI M APYroe),  YMEHHE
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBHUM C UX
(GYHKUMSIMHA U HA3HAYCHUEM;

2) naTpMOTHYECKOEe BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXKIAHCKOW MICHTHYHOCTH, YBAXKEHUS K
MPOIIOMY U HACTOAILIEMY POCCHUUCKON MaTEMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTHU4eCKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHHM B APYrMX HayKax, TEXHOJOTusax, cdepax
AKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHHWE AYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja, ChOPMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEJEHUS, CBSI3aHHOTO C MPaKTUYECKUM
MIPUMEHEHUEM JOCTHKCHUN HAYKHU U JIESITEIIbHOCTHIO YUEHOTO, OCO3HAHUE JIUYHOTO
BKJIaJIa B IOCTPOCHUE YCTOMUNBOTO Oy IyIIETO;

4) 3cTeTHYeCKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIICHUE K MUY, BKIIOYAas 3CTETUKY MaTEMATHYECKUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a]1a4, PEIICHUIA, PACCYKICHHMN, BOCIPUHUMYHBOCTh K
MaTeMaTUYECKUM acIlleKTaM pa3jInuHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BocnuTaHue:

c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHATh MaTeMaTHYECKHWE 3HAHUS B
MHTEpecax 3J0pOBOro U 6e30nacHoro o0pasa KM3HHU, OTBETCTBEHHOE OTHOIIIEHHE K
CBOEMY 37I0POBBIO (370pOBOE THUTAHUE, COATAHCHUPOBAHHBIN DPEXKUM 3aHATUA H
OTIIbIXa, peryisipHas (pu3nyeckass akTUBHOCTD), (DU3UYIECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUAX CIIOPTUBHO-03/J0POBUTEIBHON J1EATENbHOCTHIO;

6) TpyoBoe BocIMTaHME:

TOTOBHOCTh K TpPYyHIy, OCO3HAaHWE IICHHOCTU TPYAOIO0Us, HHTEpeC K
paznuyHbiM  chepam  MPOECCHOHAIBHOW  JEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIIOKCHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymieit mpodeccun U peaau30BbIBaTh COOCTBEHHBIC JKW3HEHHBIC IIJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTU4eckoMy  OOpa3oBaHUIO W



caM000pa30BaHUIO HA TPOTSHKEHUH BCEH KU3HHU, TOTOBHOCTH K aKTUBHOMY YYaCTHIO
B PEILICHUH MPAKTUYECKUX 3a]]a4 MAaTEMAaTUUE€CKON HAMIPABICHHOCTH;

7) 3K0JI0rH4YecKoe BOCIMTAHNE:

c(OPMHUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, TTOHUMAHUE BIUSHUSA
COLMATbHO-D)KOHOMHYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUAIBHOMN
Cpelbl, 0CO3HAHUE TII00ATHHOTO XapaKTepa IKOJIOTHICCKUX TTPOOIeM, OpUCHTAIIUS
Ha TIPUMEHEHHE MAaTeMAaTHYEeCKUX 3HAHWM [JIs peleHus 3amad B 00JacTH
OKpYXalUIEd Cpepl, IUIAHUPOBAHUE TNOCTYIKOB M OILIEHKM HMX BO3MOKHBIX
MOCJIEACTBUN IJIS1 OKPYKAOIIENU CPEBI;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSA

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU M OOIIIECTBEHHON MPAKTHKHU, TIOHUMaHNE MAaTEMaTHIECKOM
HayKH Kak cepbl YeJTOBEYECKOM EeATEIbHOCTH, ITANOB €€ Pa3BUTHS U 3HAUMMOCTH
JUISL pa3BUTHS [IUBUJIM3AIIMH, OBJIAJICHUE SI3bIKOM MaTEMAaTHUKU U MaTeMaTUYeCKOM
KYJbTYPOU KaK CpeJICTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYIIIECTBISATH IPOEKTHYIO
1 UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIC YHUBEPCAJbHbIC YUeOHbIE 1eCTBUSA

Bba3oBble Jornueckue aeiicTBUA:

BBIABJISITh M XapakTEpU30BaTh CYIIECTBEHHbIE NPU3HAKA MAaTEMATHYECKHUX
OOBEKTOB, TMOHATUN, OTHOLICHUH MEXAy MOHATHSAMH, (OPMYJIHPOBATH
ONpeaeneHs] OHITHI, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KiaccU(pUKAIIIH,
OCHOBAHMS 1J1s1 0000IIEHHS U CPABHEHM I, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3a;

BOCIIPUHUMATh,  (QopMylupoBaTh W  OPeoOpa3oBbIBATH  CYXKICHUS:
YTBEpAUTENbHbIE U OTPULIATENbHbIE, €TUHIUYHbIC, YACTHBIE U 00IME, YCIOBHBIE;

BBIABIISITH MaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTUBOPEYUS
B (akTax, JaHHBIX, HAOMIOACHUSIX M YTBEPXKICHUAX, MpeajiaraTb KPUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MTPOTUBOPEUMIL;

JenaTh BBIBOABI C HCIOJB30BAHHEM 3aKOHOB JIOTHKH, JEIyKTHBHBIX U
VMHIYKTUBHBIX YMO3AaKJIIOUEHUH, YMO3AKJIIOUEHUH 110 aHAJIOTHH;

IIPOBOAUTH CAMOCTOSTENBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN
(mpsiMble ¥ OT MPOTUBHOI0), BEICTPAUBATh apTyMEHTALIUIO, IPUBOAUTH PUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJEHHUS U BBIBObL;

BBIOMpaTh CHoco0 pelleHus y4eOHOM 3amaun (CpaBHUBATh HECKOJIBKO
BapUaHTOB PELICHMs], BBIOUpaTh HanboJjee MOAXOALINHN ¢ Y4ETOM CaMOCTOSITENIHO
BbI/ICJICHHBIX KPUTEPHUEB).

ba3oBble nccienoBarejibCKkue 1eCTBUA:



UCIIOJIb30BaTh BOIPOCHI KaK HCCIENOBATEIbCKUNA HMHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCHl,  (PUKCHUPYIOUIME  MPOTUBOpEUYHE,  MpodieMy,
yCTaHABJIMBATh MCKOMOE W JaHHOE, (pOopMUpOBaTh TUIIOTE3Y, apryMEHTHUPOBAThH
CBOIO MMO3ULINI0, MHEHUE;

MPOBOAUTH CAMOCTOSATEIBHO CIJIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEI0BAHUE
[0 YCTaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro 00BbEeKTa, SBJICHUS, MpolLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXK1y OOBEKTaMU, SBJICHUSMH, IPOLIECCAMU;

CaMOCTOSITeNIbHO (popMynupoBaTh 00OOIIEHUS] M BBIBOJLI MO pe3yJibTaram
MPOBEAEHHOIO  HAONIOJCHMS, HWCCIEAOBAHMS, OIEHUBATH  JOCTOBEPHOCTD
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 00OOIIECHMUIA;

MPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoIlecca, a TaKKe BbIIBUIaTh
MPEINOJIOKEHNS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

PaGora ¢ nungopmanmeii:

BBISIBJIATH J€(UUUTHI MHPOPMALIMK, JAHHBIX, HEOOXOJIMUMBIX ISl OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a]1a4H;

BbIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3IUYHbBIX TUIIOB, aHATU3UPOBATH,
CUCTEMAaTHU3UPOBATh U UHTEPIPETUPOBATH UH(POPMALIHIO PA3IMUHBIX BUIOB U (HOpM
Ipe/ICTaBICHHUS,

CTPYKTYpUpPOBaTh HMH(MOPMAIHNIO, TMPEACTABIATh, €€ B pa3iMuHbIX (opmax,
WJUTIOCTPUPOBATH ITpapUuecKu;

OLIEHUBATh Ha/EKHOCTD uH(pOopMaIuu o CaMOCTOSITENIbHO
c(OpMYyIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHBEpCAIbHbIE y4eOHbIe 1eiiCTBUA

Oo0menue:

BOCIIPUHUMATh U (OPMYIHPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeISIMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THUCBMEHHBIX TEKCTax, JaBaTb IIOSCHEHUS [0 XOAYy pELICHUs 3a1ayu,
KOMMEHTHPOBATH MOJyYEHHBIN pPE3yJIbTaT;

B X0Jie 00CYXJIEeHHs 3a7aBaTh BOMIPOCHI MO CYIIECTBY OOCYXJIa€MOW TEMBI,
npoOJyieMbl, pelaeMoi 3ajauyd, BBICKA3bIBATh WJAEHU, HAlIEJICHHbIE HAa IOHUCK
pELIEHNs, COIOCTABISITh CBOU CYXIEHUS C CYXKICHUSAMH JPYTHX YYaCTHHUKOB
Jauasora, oOHapy>KMBaTh Pa3M4YMEe U CXOJICTBO IMO3MIIMMI, B KOPPEKTHOH (opme
(dbopMyIupoBaTh pa3HOTIacHsi, CBOM BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTaThl PELICHUs 3a7a4M, DKCIEPUMEHTA, UCCIIEN0BaHus,
IPOEKTa, CaMOCTOSATEIbHO BBIOMPATh (opMaT BBICTYIUIEHHS C Y4€TOM 3ajad
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUU.



PeryasiTuBHble YyHUBEpPCAJIbHbIE YUeOHbIE /1eiicTBUS

Camoopranuzanus:

COCTaBJIAThH IUJIaH, aJITOPUTM PElICHUsI 3a7a4H, BEIOMpATh CIIOCOO PEIICHUs C
Y4ETOM UMEIOIIUXCS PECYPCOB B COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C yU€TOM HOBOW MH(pOPMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJIEKT:

BJIAJ€Th  HaBbIKAMU  IIO3HABaTENbHOM  pedJeKCMHM  KaK  OCO3HAHUS
COBEpIIIaEMbIX JEHCTBHI W MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTaTOB, BIIAJICTh
criocobamMu CaMOITPOBEPKH, CAMOKOHTPOJI IMpolecca U pelyjbTara pelieHus
MaTeMaTUYECKON 3aJa4H;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPHU PEIICHUM 3aa4H,
BHOCUTH KOPPEKTHUBHI B JIEITEIILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HalJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE Pe3ysibTaTa LU U YCIOBUSIM, OOBSICHATH MPUUUHBI
JOCTIKCHUS VI HEIOCTUKEHUSI PE3YyIbTaTOB ACATEIHHOCTH, HAXOIUTh OLITHOKY,
JaBaTh OIIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAA 1eATEJIbHOCTD:

MOHUMATh M HMCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIUBHIYaTbHOU
paboThl TpH pEenieHUH Y4YeOHBIX 3ajay, MPUHUMATh IIeJIb COBMECTHOM
NEATEeIIbHOCTH, IUIAHUPOBATh OPTraHMU3aIllMI0 COBMECTHOM pabOTHI, pacHpeacisTh
BUJIBI pa0OT, TOTOBApUBATHCS, 0OCYKIATh MPOIECC U PE3YNIbTAT PaboThl, 00001IaThH
MHEHUS HECKOJIBKHUX JIIOJICH;

y4acTBOBaTh B TPYMNIOBEIX (hopmax paboTel (00CyxkaeHHs, OOMEH MHEHUIA,
«MO3TOBBIC IITYPMBI» U HHBIE), BBITIOJHATH CBOIO YacCTh PaOOTHI M KOOPIUHUPOBATH
CBOM JICCTBUS C IPYTUMH YJICHAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIa/1a
B 00muUiA TPOIYKT TIO KPUTEpUAM, CHOPMYIUPOBAHHBIM  YYaCTHUKAMH
B3aMMOJICHCTBUSI.

NPEAMETHBIE PE3YJIBTATBI

K koniry 10 kiacca o0ydaromuiicss HAy9uTCs:

e CBOOOIHO OMEPUPOBATH OCHOBHBIMH TOHSATHUSIMH CTEPEOMETPUH TPHU
pEIIeHNH 337a4 U TPOBEICHUN MaTEeMaTHIECKUX PACCYKICHUM;

e TPHUMEHSATh AaKCHOMBI CTEPEOMETPUN U CIEACTBHS M3 HHUX TPU PEUICHUH
reOMETPUUYECKUX 3a/1a4;

e KJACCU(UIIMPOBATh B3aHMMHOE PACIIOJIOKEHUE TPSIMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO ONEPHPOBATH TMOHSATHUSMH, CBSI3aHHBIMA C yrJaMd B
MPOCTPAHCTBE: MEXKAY MPSMBIMA B MPOCTPAHCTBE, MEXKIY MPSMON U
TUIOCKOCTBIO;



CBOOOJTHO ONIEPHPOBATH OHITHAMH, CBI3aHHBIMUA C MHOTOI'PaHHUKAMH;
CBOOOJTHO pAacroO3HaBaTh OCHOBHBIC BHJIBI MHOTOIPAHHHMKOB (TIpU3Ma,
nupamMua, NPSMOYTOBHBIN Mapauiesenunes, Kyo0);

KJacCU(PUIIMPOBAaTh ~ MHOTOTPDAHHWKH,  BBIOMpas  OCHOBAaHHS IS
KJaccuukanuu;

CBOOOJTHO  ONEPUPOBATH  TOHITHUSAMHU, CBS3aHHBIMA C  CEUYCHUEM
MHOTOTPaHHUKOB TUIOCKOCTHIO;

BBIIOIHATE napajjieibHOE, IICHTPAJILHOE u OpPTOTOHAIBHOE
IPOCKTUPOBaHKUE (PUTYP HA TUIOCKOCTD, BBIMOIHATH H300paxkeHus puryp Ha
IJIOCKOCTH;

CTPOUTH CEUCHUS MHOTOTPAHHUKOB PA3JTMYHBIMU METOJAMH, BBITIOJHSATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYKMCIIATh  TUIOMIQJAM  TOBEPXHOCTEH  MHOTOIPDAaHHHMKOB  (TIpU3Ma,
nupamMuza), TCOMETPUYECKUX TEN ¢ TpUMEHEHUEM (HOpMYIT;

CBOOOJTHO OTEPUPOBATH MOHSATUSMU: CUMMETPHS B MPOCTPAHCTBE, IICHTP,
OCh U INTOCKOCTh CHMMETPHH, IIEHTP, OCh U TUIOCKOCTh CUMMETPHUH (DUTYPHI;
CBOOOJIHO OIEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM M
KOOpJIMHATaM B ITPOCTPAHCTBE;

BBITIOJTHSTH JISHCTBUS HAJl BEKTOPAMU;

pemaTth 3aJdadyd Ha JI0KAa3aTeIbCTBO MATEMAaTHYECKMX OTHOIICHUH W
HaXO0XKJICHUE TCOMETPUUYCCKHUX BEJIMYUH, TPUMEHSS H3BECTHBIC METOBI PH
pEeIICHNN MaTEeMaTUYECKUX 3a/ad IOBBIIIEHHOTO W BBICOKOTO YpPOBHS
CJI0’KHOCTH;

MPUMEHSATh TPOCTEUININEe MPOTPAaMMHBIE CpPEACTBA U DJIEKTPOHHO-
KOMMYHUKAITMOHHBIE CUCTEMBI MIPY PEIICHUH CTEPEOMETPUUCCKHX 3a/1a4;
W3BJICKaTh, MPEOOpPa30BbIBATH W HMHTEPIPETUPOBATH HWHOOPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYECCKUX (QUTypaxX, MPEJACTaBICHHYI Ha
yepTekKax M pUCYHKaX;

MPUMEHSATHh TIOJyYCHHbIE 3HAHWA HA TPAKTUKE: CpPAaBHUBATh W
aHAIM3UPOBATh PEAIbHBIE CUTYyallud, MPUMEHSITh W3YUCHHBIC TMOHATHS B
MpoIecce TMOWCKA PEMICHUsS MaTeMaTH4eCKH  ChOPMYITUPOBAHHOU
po0JIeMBI, MOJICIIMPOBATh pEabHBIC CHTyallMd Ha S3BIKE T'COMETPHH,
UCCJICIOBATh ITOCTPOSHHBIE MOJICIN C HCIIOJIb30BAHUEM I'€OMETPHUYSCKHX
MOHATHH M TEopeM, ammapara aiareOpel, pemaTh MPaKTHYCCKUE 3a7adu,
CBSI3aHHBIC C HAXOXK/ICHUEM I'€OMETPUUYECKUX BEITUYHH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX JTamax pPa3BUTHS TEOMETPUU Kak
COCTaBHOM YacTy (hyHAAMEHTA Pa3BUTHS TEXHOJOTHH.



K xoniy 11 kjacca o0y4aromuiics HayduTcs:

CBOOOZHO OIEpPUPOBATh IMOHATUSMH, CBSI3aHHBIMH C LMWJIMHIPUYECKOM,
KOHUYECKOW U c(hepruuecKoid MOBEPXHOCTAMHU, OOBSICHATH CHOCOOBI
HOJYyYEHHUS;

ONIEpUPOBAThH MOHATUSAMH, CBSI3aHHBIMU C TEJIAMU BpAILEHUS: LIUJIUHAPOM,
KOHYCOM, c(epoii u mapom;

pacmo3HaBaTh Tena BpamleHus (LMWIMHAP, KOHYC, cdepa Hu Iap) u
OOBSACHATH CIOCOOBI MOTYYESHHSI TEJ BPALICHHUS;

KJIACCU(PUIIUPOBATH B3aUMHOE PACIIONIOKEHHE CHEPHI U TNIOCKOCTH;
BBIUUCIIATh BEJIMYUHBI 3JIEMEHTOB MHOTOTPAaHHMKOB M TEJ BpallleHUs,
00BEMBI M IUIOUIAN TOBEPXHOCTEM MHOIOTPAHHUKOB M TEJ BpallleHUs,
TreOMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CcBOOOJHO OMEpPUPOBATH MOHATHUAMHU, CBA3AHHBIMU C KOMOMHALUAMU TENl
BpallleHWsi U MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAaHHBIA B cdepy H
ONMCAHHBIN OK0JIO cepsl, chepa, BIMCAHHAS B MHOIOIPAHHUK WJIU TEJIO
BpALLECHMUS,

BBIUUCIISATh COOTHOLIEHUS MEXAY IJIOMAAIMH MTOBEPXHOCTEN 1 00bEMaMu
IIOJOOHBIX TET;

n300paxaTh u3ydaeMble (UTYpPBI, BBITIOJHATH (BBIHOCHBIE) IIJIOCKHE
YEepTEeKM U3 PUCYHKOB IPOCTBHIX OOBEMHBIX (UIYp: BHI CBEpPXY, COOKY,
CHHU3Y, CTPOUTh CEUYEHHUS TEJ BPAILCHMUS;

U3BIIEKATh, WHTEPIPETHPOBATH U TMPEeOOpPa3OBbIBaATh HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTypaxX, MpPEICTaBICHHYIO Ha
yepTrexax U pUCyHKax;

cBOOOIHO ONEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTRE;

BBINOJIHATH ONEpAllUU HaJl BEKTOPaMH;

3aJ1aBaTh IJIOCKOCTh YPaBHEHUEM B JIEKaPTOBOIl cHUCTEME KOOPIMHAT;
pelIaTh reOMETPUIECKHUE 3a/1a4H Ha BHIYUCICHUE YTIIOB MEXIY MPSMBIMH U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUM OT TOYKHU JI0 MJIOCKOCTH, B IIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPANHATHOTO METO/1a TIPU PEILICHUH;
CBOOOJHO OMNEpPUPOBATh MOHATHSIMH, CBS3aHHBIMH C JBI)KEHHEM B
MIPOCTPAHCTBE, 3HATh CBOKMCTBA JIBUKECHHU;

BBINOJHATh M300pak€HHUsST MHOTOIPAHHUKOB M TeJl BpallleHUs IpH
NapajuleIbHOM — NEPEHOCE, LEHTPAJbHOW CHUMMETPUH, 3€pKaJIbHOU
CUMMETPUH, IIPU TOBOPOTE BOKPYT MPSIMOM, TpeoOdpa30BaHus 0100,
CTPOUTH CEUYEHHS MHOTOIPAHHUKOB M TEJ BPAIICHUS: CEUCHUS LUIMHIpA
(mapanenbHO U MEPIEHAUKYIISIPHO OCH), CEYEHHS KOHYca (IapajljiesIbHbIe
OCHOBAaHUIO U IPOXOASIINE YePE3 BEPIINHY ), CEUCHHUS 11apa;



MCMOJIb30BaTh METOJIbI ITOCTPOCHHSI CEYEHHM: METOJ CIIEI0B, METOJ
BHYTPEHHETO TPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYLIEH IIOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

MPUMEHSATh TEOMETPHUECKUE (DAKTHI MJIs PEIICHUS CTEPEOMETPUUSCKHUX
3a7a4, MPEANOJIAralolIuX HECKOJbKO IIaroB PELIEHUs, €CIU YCIIOBHS
IPUMEHEHUS 3a/1aHbI B IBHOW U HESIBHOU (hopme;

pelarb 3aJadyd Ha JOKAa3aTeIbCTBO MATEMATUYECKUX OTHOIIEHUU H
HaX0KJICHUE TEOMETPUUECKUX BEJINYUH;

MPUMEHSTh MPOTPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI [IPY PELIEHNH CTEPEOMETPUUYECKUX 3aaY;

MIPUMEHATH IMOJIYYEHHbBIEC 3HAHUSI HA IPAKTUKE: CPABHUBATH, AHATTU3UPOBATH
U OLICHUBATh pEAIbHBIE CUTyallud, NPUMEHSATh W3YYCHHBIE TMOHSITHUS,
TEOPEMBI, CBOMCTBA B MPOLECCE IOKWCKA PEUICHUsS MaTEMaTUYECKU
chopMyIupOBaHHOM MPOOJIEMbI, MOJECIUPOBATh pealbHbIE CUTyallMd Ha
SI3bIKE T€OMETPUU, UCCIIEIOBATh NOCTPOEHHBIE MOJEU C UCIIOJIb30BAHUEM
TEOMETPUUYECKUX TIOHATHA W TEOpeM, aImapara anreOpsl, pemiarh
MIPAKTUYECKNAE 3aJ1a4yd, CBSA3AHHBIE C HAXOXKICHUEM T€OMETPUYECKUX
BEJINYNH,;

UMETh TpPEACTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHUS T'€OMETPUU Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3aesioB U TeM (uudposbie)
n/n NMporpaMmbl Bcero Koutpoabupie | Ipakruieckue o0pa3oBare/ibHbIE
padoThbI padoThbI pecypesI
1 Bseznenue B ctepeomMeTpuIo 23 1
) B3anmHOe pacnosnokeHue npsmMbIx B 6 |
IIPOCTPAHCTBE
3 [TapamienbHOCTD NPAMBIX U IUIOCKOCTEH B 2
IIPOCTPAHCTBE
4 HepneH/:[mfynﬂpHOCTL IPSIMBIX U )5
IUIOCKOCTEH B POCTPAHCTBE
5 VYIbl U pacCcTOSTHUSA 16 1
6 MHororpanHHuKu 7 1
BekTopsl B mpocTpaHCcTBE 12
2 HOBToPeHHe, 000011IeHNE U CUCTEMATU3 AL 5 )
3HAaHUUI
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 6 0




11 KJTACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne n/mm Konrtpoabnbie | IIpakTnyeckue
NMpOrpamMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
1 AHanuThueckas reoMeTpus 15 1
) [ToBTOpEHME, o6o6meH1ﬁe u 15 1
CUCTEMAaTH3alMsl 3HAaHUU
3 O0bEéM MHOTOTpaHHHUKA 17 1
4 Tena BpameHus 24 1
5 [Tnomany noBepXHOCTH U 0OBEMBI 9 1
KPYTJBIX TET
6 J{BroxeHus 5 1
. [ToBTOpeHwme, 0606meH1/ie u 17 )
CUCTEeMAaTH3alMsl 3HAaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHTpoJsbHbIe
padoThbI

IpakTHuyeckue
padoThbI

DJIEKTPOHHBIE
nu@pposBbIe
o0pa3oBaTtejibHbIE

pecypchl

OcHOBHBIE TpaBUIIa U300paKEHUS HA
PHCYHKE IUTIOCKOCTH, apaJUIeTbHBIX IPSMBIX
(OTpe3KOB), cepeAnHBI OTPE3Ka

[TonsiTust cTepeoMeTpuu: TOUKa, Mpsmas,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
MpaBuJia U300paKCHHS HA PUCYHKE
TUIOCKOCTH, MapalIeNIbHBIX MPSIMBIX
(OTpe3KoB), CepeHBI OTpe3Ka

[ToHsATHS: TIepeceKaronuecs MIOCKOCTH,
MIEPECCKAIOIIUECS MPSIMast ¥ TIOCKOCTH;
HIOJTYTIPOCTPAHCTBO

[TonsTHs: nepecekarouirecs MIOCKOCTH,
nepeceKaroIuecs IpsMas 1 MiI0CKOCTh;
HOJIYIIPOCTPAHCTBO

MHororpanHuKH, H300paskeHue
IPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIMNX 0OBEKTOB

MHororpanHuKH, H300paskeHue
MPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINUX O0HEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBBIE




CJIICACTBHA U3 HUX

AKCHOMBI CTEpEOMETPHH U IIEPBBIE
CIIEICTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cnenctBus U3 HuX. CriocoObl 3a1aHUA
MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TIIOCKOCTEH

10

N3obpakenue ceueHuit nmupaMmusl, Kyoa u
IIPU3MBIL, KOTOPbIE TPOXOAT uepe3 ux péodpa.
N300pakeHune mepecedeHus MoIydeHHbIX
MJIOCKOCTEN. PackpalmmBanie mOCTPOSHHBIX
CeueHUM Pa3HbIMU [IBETAMU

11

N300pakeHne ceueHni MIpaMuibl, Ky0a u
MPHU3MBI, KOTOPBIE TPOXOIAT uepe3 ux péopa.
N300paxkeHune nmepecedeHus MmoIydeHHbIX
IJIOCKOCTEN. PackpammmBanie mOCTPOSHHBIX
ceueHuu Pa3HbIMU [IBETAMU

12

N300pakeHne ceueHni MIpaMu/ibl, Ky0a u
IPU3MBI, KOTOPbIE IPOXOJAT Yepe3 ux pedpa.
N3o6pakenue nepeceueHus: NOTyIeHHBIX
10ckocTel. PackpammBanue OCTPOEHHBIX
CEUEHUI Pa3HBIMHU L[BETAMU

13

N3o00pakeHne ceueHni MIpaMuibl, Ky0a u
IIPU3MBIL, KOTOPbIE TPOXOAT uepe3 ux péodpa.
N300paxeHue nepeceyeHus: Noay4yeHHbIX
MJIOCKOCTEN. PackpammmBanre mOCTPOSHHBIX
ceueHuu Pa3HbIMHU LIBCTAMU

14

MeTton ciieoB il IOCTPOEHUS CEYEHUN




15

Merton ciefoB AJisi HOCTPOEHHS CEUECHMUIA.
CBolicTBa nnepeceuyeHuil NpsIMbIX U
IUIOCKOCTEMN

16

Merton ciie1oB 1Sl IOCTPOEHHS CEUCHUH.
CBolicTBa IepecedeHn MPSAMBIX U
IUIOCKOCTEMN

17

[TocTpoenne ceuenuit B mupamuie, Kyoe mo
TpéM Toukam Ha p&bpax. Coznmanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MIOCTPOCHHUS

18

[TocTpoenne ceueHuit B mupamuie, Kyoe mo
TpéM Toukam Ha p&bpax. Cozmanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MIOCTPOCHHUS

19

[TocTpoenune ceueHuit B mupamuie, Kyoe mo
TpéM Toukam Ha p&bpax. Cozmanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MIOCTPOCHUS

20

[TocTpoenne ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha p&bpax. Cozmanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MIOCTPOCHHUS

21

[ToBTOpeHue mianumerpun: Teopema o
MPONMOPLUMOHANIBHBIX 0Tpe3kax. [Togobue
TPEYTrOJILHUKOB

22

IToBrOopenue manumerpun: Teopema
Menenas. PacyeTsl B ceueHHUsIX Ha
BBIHOCHBIX uepTexax. Fcropus pa3BuTtus
IUTAHUMETPHUH U CTEPEOMETPUN




23

KontposbHas padota "AKcHOMBI
crepeomerpun. Ceuenus"

24

B3auMHoOe pacnonoxeHue npsMbIx B
npoctpaHcTBe. CKpenMBarOIMecs IpsiMbIe.
[Ipu3Haku cKpemMBarOIIMUXCS IPSIMBbIX.
[TapannenbHble MpsiMble B IPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOM MapalIeIbHOU
JTAHHOM NIPSIMOM, IIPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEKAIEH HAa JaHHOU
npsMoii. Jlemma o nepeceyeHun
NapaJuIeIbHBIX IPSIMBIX IUIOCKOCTBIO

26

[TapamiensHOCTB Tpex NpsAMBIX. Teopema o
TpEX MapajuIeNIbHBIX NPAMBIX. Teopema o
CKPEIIMBAIOIIUXCS TIPSAMBIX

27

[TapannensHoe poekTrpoBaHue. OCHOBHBIE
CBOMCTBA NapajuIEIbHOTO IIPOEKTUPOBAHMSL.
N3obpakenue pa3Hbix Guryp B
napajIeIbHOMN MPOCKIUN

28

[lenTpanbHas NpoeKusa. Yo ¢
COHAIPaBJICHHBIMU CTOPOHAMH. YTOJ MEXKIY
IPSMBIMU

29

3a1a4n Ha J0Ka3aTeabLCTBO U HCCISI0BaHNE,
CBSI3aHHBIE C PACTIOJIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

30

[ToHsTHS: MapamIeaIbHOCTh MPSIMOMN 1
IUIOCKOCTH B pocTpaHcTBe. [Ipu3Hak
NapauIeIbHOCTH NPSMOM U MIIIOCKOCTH.
CaolicTBa napamuienbHOCTH NPSIMON U




IIJIOCKOCTH

31

FeOMeTpI/I‘IeCKHG 3a1a4M Ha BBIYUCIICHUEC U
JI0Ka3aTeIbCTBO, CBSI3aHHBIC C
NMapaliCJIbHOCTBIO IPSAMBIX U IJIOCKOCTEH B
MPOCTPAHCTBE

32

ITocTpoenue ceuenus, IPOXOASILETo Yepe3
JAHHYIO IIPSIMYIO Ha YEPTEKE U
[apaJuIeIbHOTO APYroy npsiMoit. Pacuér
OTHOLLICHUH

33

[MapannensHas IPOCSKIHS, TPUMEHEHUE IS
MOCTPOCHMSI CeUeHUH Kyba u
napauenenunena. CBoncTaa
napaeNnenurnena u Ipu3Mbl

34

[TapannensHble mIockocTH. [IpuzHaku
napajuieIbHOCTH JBYX IJIOCKOCTEH

35

Teopema 0 napaieIbHOCTH U
CANHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[HH.I@fI
yepes TOUKY, He MPUHAAJIeKaIYI0 JaHHOM
IUIOCKOCTH U CJIE/ICTBUS U3 Heé

36

CBolicTBa napasuIeIbHBIX IUIOCKOCTEN: O
NapauIeIbHOCTH MPSMBIX IIEPECEUEHUS IPU
IIEPEeCeUeHUH JBYX MapajlieIbHbIX
MIJIOCKOCTEN TpeThen

37

CBoiicTBa MapauieTbHbBIX TUIOCKOCTEH: 00
OTPEC3KaxX NapaJUICIbHBIX MPSAMBIX,
3aKJIIOUEHHBIX MEKY apalIeIbHbIMU
MJIOCKOCTSIMU; O TIEPECEYEHUU TIPSIMOi C
JIBYMsI TapaJlIeIbHBIMU TIOCKOCTSIMU




[ToBTopenue: Teopema [Tudaropa Ha

38
IUIOCKOCTH

19 IToBTOpEHME: TPUTOHOMETPHUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CoiicTBa KyOa 1 IPSIMOYTOJIBHOTO
napasuiesienuneaa

A1 Boruncnenue JuiMH OTpe3KOB B KyOe 1
IPSIMOYTOJIBHOM MapajlieenuIe1e
[IeprieHIUKYIAPHOCTD IPSIMOM U INIOCKOCTH.

42 [Ipu3Hak nepneHuKyJIpHOCTH IPSAMOM U
IIOCKOCTH
[leprieHAMKYIASIPHOCTD NPSIMOM U TIIIOCKOCTH.

43 [Ipu3Hak nepneHuKyJIpHOCTH IPAMOM U
IUIOCKOCTH
Teopema o CylIeCTBOBAHUY U
€IMHCTBEHHOCTH IPSAMOM, POXOSIIECH

44 yepe3 TOUKY IPOCTPAHCTBA U
NEePHEHAUKYIISIPHON K INTIOCKOCTH

45 [InockocTyu U NeprneHAuKyIIpHbIE UM
IpsIMbIE B MHOTOI'PaHHHUKAX

46 [InockocTu U NeprneHAuKyIIpHbIE UM
IpsIMbIE B MHOTOI'PaHHHUKAX

47 [lepnenaukynsip v HakioHHAs. [TocTpoenue
NEepPHEHANKYIISIPa U3 TOYKHU HA MPAMYIO

43 [lepnenaukynsip v HakiIoHHas. [TlocTpoenue
NEPHEHANKYIISIPA U3 TOYKH HA MPSAMYIO

49 Teopema o Tpéx neprneHuKynspax (nmpsmas

u oOpaTHas)




Teopema o Tpéx neprneHauKynspax (nmpsmas

>0 U oOpaTHas)

51 Yron Mexay CKpenMBaroUMUCS IPSIMbIMU

5 [Touck neprneHuKyIIpHBIX NPSAMBIX C
MTOMOILBIO TEPIEHAUKYIISIPHBIX IIOCKOCTEN

53 OpToroHaJibHOE MPOEKTUPOBAHUE
[TocTpoenue ceuenuii Kyoa, IpU3MBI,

54 IIPaBUIILHOM MUPAMUJBI C IIOMOLIBIO
OpPTOTOHAJILHOM MPOECKIUU
[TocTpoenue ceueHuit kyba, IpU3MBI,

55 MPaBWJIBHON MHUPaMUJIbI C TIOMOIIBIO
OPTOrOHAJILHOM IIPOEKIUU
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIIBHO

56 miockocTH. [Imockoctu cummerpuil B
MHOT'OTpaHHUKAaX

57 [Ipu3Hak nepreHIUKyIIpHOCTH IPSIMOM U
IJIOCKOCTH KaK CIIECTBUE CUMMETPUU

58 IIpaBuiibHBIE MHOTOTPAaHHUKH. Pacuér
PacCTOSIHUN OT TOYKH JI0 MJIOCKOCTHU

59 IIpaBuiibHBIE MHOTOTPAaHHUKH. Pacuér
pacCTOSTHUN OT TOYKH JI0 TNTIOCKOCTH
CniocoObl OyCTUTh NEPIIEHANKYISAPHIL:

60 CUMMETpHUS, CIABUT TOYKH 110 MTapaJUIEIbHON
pSIMOit

61 CuBur 1o HemapaienbHON NPSAMOH,
W3MEHEHUE PACCTOSHUI

& KonTtposnbhas padota "B3anmuoe

pacmosoKeHue MPsIMBIX U MIIOCKOCTEN B




npocTpaHcTae"

63

IToBTOpEHUE: Yroa MEX 1y IPSIMBIMU HA
IIJIOCKOCTH, TPUTOHOMETPHUS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMA
KOCHHYCOB

64

[ToBTOpEHME: Yyroy Mexay
CKPELIUBAIOIIMMHUCS NIPSIMBIMU B
IIPOCTPAHCTBE

65

FGOMeTpI/I‘IeCKHG MCTOABI BBIYHUCJICHUS YTJIa
MCXKAY MPSAMBIMHA B MHOT'O'PaHHUKAX

66

JByrpanubiii yroyu. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTO yria

67

[Tepnienaukymnsipuble miIockoctu. CBoMCTBA
B3aMMHO NEPIIEHIUKYISIPHBIX MIIOCKOCTEN

68

[Ipr3HaK neprneHaAnKyIIpHOCTH INIOCKOCTEN;
TeopeMa O IpsIMOil mepeceueHus IByX
MJIOCKOCTENW MEPHEHIUKYIISIPHBIX TPEThEU
TUIOCKOCTH

69

[IpsiMoyronBpHBIN Mapajuienenunesn; Kyo;
M3MEPEHMS, CBOUCTBA IPSIMOYT OJIBHOTO
napajulesienunena

70

TeopeMa 0 1uaroHany IpPsIMOYIrOJIbHOIO
napajiesienunea v ClIeCTBUE U3 Heé

71

CrepeomeTpuuecKue 1 MPUKIAIHbIE 3a]a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIIOI0KECHUEM
MPSMBIX U IIOCKOCTH

72

[loBTOpEHME: CKpELMBAIOLIUECS NIPSMBIE,
napaelibHble INIOCKOCTH B CTAHIAPTHBIX




MHOT'OI'paHHHUKax

[Tapa mapayenbHbIX IJIOCKOCTEN HA
CKPEILMBAOUIUXCS MPSIMBIX, PACCTOSIHUE

73 MEXAY CKPEUIUBAIOIIMUMHUCS IPSIMBIMH B

IIPOCTBHIX CUTYaLUSIX
4 PaccrostHue oT TOUYKHM 10 TIOCKOCTH,

! paccTosiHue OT NPSMOM A0 IIIOCKOCTH
Beluncnenue paccTosHUN MEXIY

75 CKPEUIMBAOIIUMUCS NPAMBIMHU € TIOMOLIBIO
NEPIEHIUKYJISIPHON MJIOCKOCTU
TpéXrpaHHslid yroi, HEpaBeHCTBa s

76 TpexrpanHbixX yrioB. Teopema [Tudaropa,
TEOPEMBbI KOCHHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO yTia
DneMeHTHI c(hepuyecKoil TeOMETPHH:

77 reo/Ie3NYeCKre JMHUYU Ha 3eMiie

78 KonTtponbnas padora "Yribl u paccTosHus"

9 CucremaTtu3zanus 3HaHui "MHOrorpaHHuK u

! €ro AJEMEHTHI"

20 [Iupamupa. Buael nupamua. [IpaBunbHas
nupamuia

21 [Tpusma. [IpsimMast 1 HaKJIOHHAs! TPU3MBI.
[IpaBunbHas npusma

2 [Ipsamoii napaienenumne, NpsaMoyroJibHbIN
napaenenumnes, Kyo

23 Boinykibie MHOrorpanHuku. Teopema
Ditnepa

84 Beinykiisie MHOrorpaHHuku. Teopema




Oitnepa. [IpaBuiibHBIE U MOJTYITPABUIIbHBIE
MHOTOTPaHHUKH
85 KonTtponbnas pabora "MHOrorpaHHuKH" 1
%6 [TonsTHE BEeKTOpa HA IJIOCKOCTH U B 1
MIPOCTPAHCTBE
87 CymMmma BEKTOpPOB 1
88 Pa3HocTh BEKTOpPOB 1
89 [IpaBuno mapannenenumnena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
91 Pasnoxxenue BekTopa 1o 6a3nczl TPEX 1
BEKTOPOB, HE JIKAIIUX B OJTHOH MJIOCKOCTH
92 CxkansipHo€ Mpou3BeIeHNE 1
93 Boruncnenue yria Mexay BEKTOpamMu B |
IPOCTPAHCTBE
94 [Ipocreiimue 3a1aun ¢ BEKTOpaMH 1
95 [Ipocreiimue 3aga4m ¢ BEKTOpaMu 1
96 [Ipocreiiue 3aga4mn ¢ BEKTOpaMu 1
97 [Ipocreiimue 3a1aun ¢ BEKTOpaMH 1
98 O0001eHne 1 cucTeMaTH3alus 3HaHUH 1
99 O06o01IeHre U cucTeMaTU3alns 3HaHUI 1
100 HroroBast KOHTpoIbHAs paboTa 1
101 HroroBast KOHTpoIbHAs paboTa 1
102 O06o01IeHre U cuCcTeMaTU3alrs 3HaHUI 1
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102




11 KJTACC

KoanuecTBo yacoB DJIEeKTPOHHBbIE
ungposBbie
Nen/m | Tema ypoka Kontpoabubie | IlpakTuyeckue
Bcero o0pa3oBartejibHbIE
padoThI padoThI
pecypcsl
| IToBTOpenue Temsl "KoopauHaThl BEKTOpa 1
Ha IUIOCKOCTH U B MPOCTpaHCTBE"
) [ToBTOpenue Temsl "CrasisipHOe |
IIPOU3BEAECHNE BEKTOPOB"
3 [ToBTOpenue Temsl "Brruncienue yria |
MEX1y BEKTOpaMH B IPOCTpaHCTBE"
4 [ToBTOpeHue Tembl "Y paBHEHHE TPSAMON, |
IIPOXOJAIIEH uepe3 1Be TOUKH"
5 YpaBHEHHE NIOCKOCTH, HOPMAJIb, |
YpaBHEHHUE IIJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE NIOCKOCTH, HOPMAJIb, |
YpaBHEHHUE IIJIOCKOCTH B OTPE3Kax
7 BektopHoe nmpousBeneHue 1
g JIuHeitHbIe HepaBeHCTBA, JIMHEHHOE |
IIPOrpaMMHPOBAaHKE
9 JIuHeliHbIE HEpaBEHCTBA, INHEWUHOE 1
IIPOrpaMMHUpPOBAHUE
10 AHaMTUYECKHE METOIbI pacuéra yria 1
MEXy NMPSMBIMU B MHOT'OTPaHHUKAX
1 AHanuTHyecKne MEeTObl pacuéra yria |
MEXy IUIOCKOCTSIMU B MHOI'OT'PaHHUKAX
12 @opMyita pacCTOSIHUS OT TOYKHU 10 1




IIJIOCKOCTH B KOOpAUHATaXxX

HaxoxzeHue paccTossHAM OT TOYKH 10

13
TIJIOCKOCTH B KyOe

14 HaxoxzieHue paccTossHAM OT TOYKH 10
IIJIOCKOCTH B IIPABUJIBHOW MUPAMU/JIE

15 Kontponbras padota "AHanutudeckas
reomeTpus’"

16 CeueHrst MHOTOIPaHHHUKOB: CTaHIaPTHBIE
MHOT'OTPaHHUKHU

17 CedeHuss MHOTOTPAaHHUKOB: METOJ CJIEIOB
CeueHust MHOTOIPaHHUKOB: CTaHIaPTHBIC

18 IJIOCKOCTH, IIEPECEYCHUS NPSIMBIX U
IJIOCKOCTEN

19 [TapanyienpHbIe TPSAMBIE U INIOCKOCTH:
napajuieibHbIe CEUCHUS

20 [TapannenbHble IpsIMbIE U TNIOCKOCTH:
pacy€r OTHOLIEHUI

)1 [TapanyienpHbIe IPSAMBIE U TUIOCKOCTHU: YTJIbI
MEXy CKPEIIUBAIOIIUMUCS MPSIMBIMU
[lepnenqukynsipHbie NPSMbIE U TIIIOCKOCTH:

” CTaHJapTHbBIE NTApbl EPIEHIUKYISIPHBIX
IIJIOCKOCTEMN U MPAMBIX, CAMMETPHH
MHOT'OTPaHHUKOB

” [lepnenqukynsipHbie NPSMbIE U TIIIOCKOCTH:
Teopema O TpeX MEePHEeHIUKYISPAX

24 [lepnenaukynspHble NpSAMbIE U IIIOCKOCTH:
BBIYHMCIICHHS IJIMH B MHOTOTPaHHUKAX

25 [ToBTOpEeHME: MIONIaAX MHOTOYTOJILHUKOB,




(hopMyITBI AT TUTOIIAICH, COOOpasKEHHS
mo1o0ust

26

[ToBTOpEHUE: TITOMAN MHOTOYTOJIEHUKOB,
(hopMyIIBI IS TUTOIIACH, COOOpasKeHUs
nmogoous

27

[ToBTOpEHME: TUIOIIAI MHOTOYTOJIEHUKOB,
(bOpMyIIBI IS TUTOIACH, COOOpasKeHUs
nmoxoous

28

[Inomanu ce4eHnii MHOTOI'PaHHUKOB:
IJIOLIAIA TIOBEPXHOCTEM, pa3pe3aHus Ha
YacTH, COOOpaKEHUs TOA0OHS

29

[Inomanu ce4eHui MHOTOTPaHHUKOB:
IJIOLIAIA TIOBEPXHOCTEM, pa3pe3aHus Ha
4acTH, COOOpaKEHUs TTOA00HS

30

KonrponsHas pabota "IloBTopeHue:
MHOTOI'PaHHHUKH, CEYEHUS
MHOTOTPaHHUKOB"

31

0O65bEM Tena. O0beM IPSIMOYTOJIBHOTO
napasieNnenumneia

32

3amaun 00 ya1BOECHUHU Ky0a, 0 KBaJApaType
Ky0a; O TPUCEKIINH yTria

33

CrepeomeTpuyecKUe 3a/1a491, CBSI3aHHBIC C
00BEMOM TMPSIMOYTOJIBLHOTO
napasuiesiernureaa

34

[Ipukinagnelie 3aa4n, CBSI3aHHbBIE C
BbIUHCIICHHEM 00bEMA MPSMOYTOJILHOTO
napajuiefienuneaa

35

OOBEM MpsIMOI TPU3MBI




CrepeoMeTpHyecKre 3a/1a49H, CBSI3aHHBIC C

36 BbIUUCIIEHEM 00BEMOB TPSMOM MTPU3MBI

37 [Ipuknanuele 3aaun, CBsI3aHHBIE C 00BEMOM
IIPSIMOY IIPU3MBI
Brruncnenue 00EMOB TeJ C TOMOIIIBIO

38 onpeaenéHHoro uurerpaita. O6bém
HAKJIOHHOH IPU3MBbI
Brruncnenne 00EMOB TEI C TOMOIIIBIO

39 onpeaenéHHoro uurerpaita. O6bém
MAPaMHU/IbI

40 ®opmyna 00béMa nupamusl. OTHOIIEHUE
00BEMOB MTUPaMU/T C OOIITUM yTIIOM

A1 dopmyna 00bEMa mupamuabl. OTHOIIICHUE
00BEMOB MUPaMHUJ C OOLIUM YTIIOM

4 CrepeoMeTpHuyecKre 3a/1a4M, CBI3aHHBIE C
00bEMaMU HAKJIOHHOM MTPU3MBI

13 CrepeoMeTpHUyeCcKre 3a/1a4M, CBSI3aHHBIE C
00BEMaMU TUPAMUIBL
[Mpuxnanueie 3anaun mo Teme "O0bEMBI

44 Ten", cBsI3aHHBIE ¢ 00HEMOM HAKJIOHHOM
MIPU3MBI

45 [Mpuknanueie 3agauu mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM MUPAMU/IBI

46 [Ipumenenne 00bEMOB. Brruucnenue
pacCTOSsIHUS 10 IITIOCKOCTH

47 KonrtponsHas padota "O6bEM
MHOTOTpaHHUKa"

48 Hunmuaaprdeckas MOBEPXHOCTD,




o0Opa3yromue MIHHIPUICCKON
IIOBEPXHOCTH

Humuaap. [psMoii KpyroBoi HAITUHIP.

¥ [1nomans MOBEpXHOCTU LUITUHIPA

50 Konnueckast noBepXHOCTh, 00pa3yromue
KOHUYECKOU MmoBepXxHOocTH. KoHyc

51 CedeHue KOHyca MIOCKOCTHIO,
napajuieIbHON MI0CKOCTH OCHOBAHUS

5 VY ceuéHnblii KoHYyC. M300pakeHne KOHYCOB
U YyCEUYEHHBIX KOHYCOB

53 [Tnomaae 60KOBOI TOBEPXHOCTH U TIOJTHOM
IIOBEPXHOCTU KOHYCa

54 [Tnomaab 60KOBOI MOBEPXHOCTH U MTOTHON
ITOBEPXHOCTU KOHYCa
CrepeomeTpHuueckue 3aauu Ha

55 JI0OKa3aTE€IbCTBO U BEIYMCIICHHE,
MMOCTPOCHUEM CEUCHHUI UINHAPA, KOHYCa
CrepeomeTrpuueckue 3aa4u Ha

56 JI0Ka3aTeNIbCTBO U BBIUNCIICHUE,
ITIOCTPOECHHUEM CEYEHUHN HUINHAPA, KOHYyCa

57 [Ipuknagnele 3a1a4u, CBSI3aHHBIE C
LHWIHIPOM

58 [IpukiiagHele 3a1a4u, CBSI3aHHBIE C
UMIUHIPOM

59 Cdepa u map
[lepeceuenue chepsl U 1m1apa ¢ MIOCKOCTHIO.

60 Kacanwue mapa u cdepsl mockoctsio. Bua un

n300pakeHHE mapa




61

[epecedenue cepsl 1 MIapa ¢ WIOCKOCTHIO.
Kacanue mapa u cepsl miockocTsio. Bua u
n300pakeHHE mapa

62

VYpasuenue chepsl. [Inomans chepsl u eé
yacTen

63

Cummerpus chepsl U mapa

64

CrepeomeTpryeCcKHe 3a/1a4r Ha
JIOKa3aTeIbCTBO M BRIUMCIICHHE, CBSI3aHHEIC
co cepoit u mapom, TOCTPOSHUEM UX
CEUYCHUM MIOCKOCTHIO

65

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeNIbCTBO U BHIYHCIIEHUE, CBSI3aHHbIE
co cepoit u mapoM, TOCTPOCHUEM UX
CEUYEHU MIIOCKOCTHIO

66

[TpuknanHblie 3aqa49u, CBsI3aHHBIE cO chepoii
U I1apoM

67

[ToBTOpEHUE: OKPY)KHOCTH HA IJIOCKOCTH,
BBIYHCJICHHS B OKPY)KHOCTH, CTaHapTHBIC
nmogoous

68

Paznuunble KOMOMHAITMY TEJ BpallleHUs U
MHOTOTPaHHUKOB

69

3agaum no TeMe "Tena u MOBEpXHOCTH
BparieHus"

70

3anauu 1o Teme "Tena u MOBEpXHOCTH
BpaueHus"

71

KonrtponbHast pabora "Tena 1 moBepxXHOCTH
BpauieHus"

72

0O06bEém mmmuHapa. Teopema 06 00BEME




MPSIMOTO ITWJIMHIPA

73

Brruncnenme 00bEMOB TEN ¢ TOMOIIIBIO
onpenenéHHoro narerpaia. O0bEM KOHyca

74

[Tnomaan 60KOBOM U MOJHOM TOBEPXHOCTH
KOHYcCa

75

CrepeomeTpuuecKue 3a1a4u, CBSI3aHHbBIE C
BBIYHCIICHHEM 00hEMOB IMITMHAPA, KOHYCa

76

[Tpuknagueie 3amaun o Teme "O0bEMBI U
IJI0[aau OBEpXHOCTEN Ten"

77

O06BEM mapa u mapoBoro cexropa. Teopema
00 00béme mapa. [lnomans cdepsl.
CrepeoMeTpuyecKue 3a/1a4H, CBA3aHHBIE C
BBIYHCIICHHEM 00bEMOB II1apa, MapoBOTO
CerMEHTa M IIapOBOTO CEKTOpa

78

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE C O0BEMOM TI1apa 1
ionaabio cepbl. COOTHOMICHUS MEXKTY
IUIOMIA/ISIMH TTOBEPXHOCTEH U 00BEMaMH
MOT00HBIX TEI

79

[Tono6HbIE TeNa B MPOCTPAHCTBE.
N3menenne o6bEéMa rpu mo100uu.
CrepeoMeTpHuyecKre 3a/1a4M, CBI3aHHBIE C
BBIUHCIICHHEM 00BbEMOB Tell U TUIOIIA e
MOBEPXHOCTEN

80

KonTpomnbnas pabota "[lnomamau
MMOBEPXHOCTU ¥ 00BEMBI KPYTJIBIX TET"

81

JIBrokenus npoctpaHcTBa. OTOOpakeHuUs.
JIBm>keHust U paBeHCTBO Guryp. O0mime




CBOICTBA ABWKECHU

82

Bupl nBukeHunii: napaJuieabHbINA IEPEHOC,
LIEHTpaJIbHAsi CAMMETPHUSI, 3€pKaibHas
CUMMETPHUS, IOBOPOT BOKPYT HPSIMOM

&3

[TpeobpazoBanus nogodus. [Ipsimas u cdepa
Diinepa

84

['eomeTprueckue 3a1a4n Ha NPUMEHEHUE
JIBUKCHUS

85

KonTpomnpHas padora "BekTopsl B
npocTpaHcTae”

86

O6o6maromee moBTopenue 11 moHsTHii u
MeToJ10B Kypca reometpun 10—11 kmaccos,
cucreMmaru3anus 3Hanuil: "[lapannensHocTh
MPSIMBIX U IJIOCKOCTEN B MpOCTpaHCTBE"

87

O6o6maromee moBTopenue 11 moHsTHii u
MeTOoJ10B Kypca reometpun 10—11 knaccos,
cucTeMaTusanus 3HaHuil: "BekTopsl B
npoctpaHcTee”

88

O6o6matomee mopropenue 11 monsTuii u
MeTOoJ10B Kypca reometpun 10—11 xiaccos,
cUCTEeMaTu3alus 3HaHui: "BekTopsl B
npoctpaHcTae”

89

Oo6o6utaromiee nosropenue 11 nmousTuit u
MeTOoJ10B Kypca reometpun 10—11 xiaccos,
cucremMaru3anus 3HaHuil: "O0bem
MHOTOTpaHHUKa"

90

O6o6maromee moBTopenue 11 moHsTHii u
MeTOJI0B Kypca reometpun 10—11 kaccos,




cucreMmarusanus 3ganuii: "OoneM
MHOT'OI'paHHHUKA"

91

O6o6maromee moTopenue 11 moHsTHii u
MeTOoJ10B Kypca reometpun 10—11 knaccos,
cucrteMatusanus 3gaguii: "Inomann
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TeN"

92

Oo6o6utaromiee nosropenue 11 nmoHsTuit u
MeTOoJ10B Kypca reometpun 10-11 xnaccos,
cucreMaru3anus 3HaHui: "Ilnomanu
MOBEPXHOCTU M 00BEMBI KPYTJIbIX Ted"

93

HroroBast koHTpOIBHAS paboTa

94

HToroBast KOHTpOJIbHAsA paboTa

95

[ToBTOpEeHME, 0000IICHHE 1
cucTeMaTHu3alus 3HaHui

96

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKUu U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
MHXEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOT U

97

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKU U €€ poJib B pa3BUTUU COBPEMEHHBIX
WHXCHEPHBIX ¥ KOMITBIOTEPHBIX TEXHOIOTHUI

98

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKUu U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

99

HcTopus pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMIBIOTEPHBIX TEXHOIOTUI

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ pojib B Pa3BUTHH COBPEMEHHBIX




HHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI

Ucropus pa3BUTHS CTEPEOMETPUHN KAK
101 HAYKH U €€ POJIb B pa3BUTUU COBPEMEHHBIX
HWHXXCHCPHBIX U KOMIIbIOTCPHBIX TEeXHOJIOTUN

Hcropus pa3BUTHSL CTEPEOMETPUH KaK
102 HAYKH U €€ POJIb B pa3BUTUN COBPEMEHHBIX
HWHXXCHCPHBIX U KOMIIbIOTCPHBIX TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJLHOT'O
MMPOIIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI TSI VUEHUKA

I'eomeTpus, 10-11: yueb. 17151 oOeodpazonar. yupexaenuid. JI.C.AtaHacsH,
B.®.byty308, C.b.Kagomiies u ap. -M.: IIpocBenienue

METOINYECKHUE MATEPHAUJIBI 1JIAA YYUTEJIA

I'eomeTpus, 10-11: yueb. 17151 oOeodpazonar. yupexaenuid. JI.C.AtaHacsH,
B.®.byry308, C.b.Kanomiies u ap. -M.: [IpocseieHue

Martematuka. ['eomerpus; yrioy6nennoe ooyuenue, 10 knace/ Mepsmsax AT,
Homuposckuii [I.A., [TonsikoB B.M.; nox penakuueit [lononsckoro B.E.,
OO111eCTBO ¢ OTPaHUUEHHOW OTBETCTBEHHOCTHIO M31aTeNbCKH LIEHTP
«BEHTAHA-I'PA®y; AkinonepHoe oomiectBo «M3narensctBo «IIpocserieHuey

Marematuka. ['eomerpus; yriyonennoe o0yuenue, 11 kinace/ Mep3nsik AT,
Homwuposckuii [I.A., [TonsikoB B.M.; nox penakuueit [Togonsckoro B.E.,
OO611ecTBO C OTPAaHUYCHHOM OTBETCTBEHHOCTHIO M3aaTenbCcKuil IIEHTP
«BEHTAHA-T'PA®»; AkumonepHoe o6mectBo «M3narensctBo «IIpocBenienne

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETHU

HUHTEPHET
ITopsakoBerii | KpaTtkoe onmcanmne [IpaBooOnagarens Ccrpinka Ha 0P
HOMED 3NEKTPOHHOTO 3JIEKTPOHHOTO
00pa3oBaTEeILHOTO o0pa3oBaTeabHOr0
pecypca (BKIrodas pecypca
CTPYKTYDY, (HammMeHOBaHUE
npeaMeTHOe FOPUAMYECKOTO JTUIIA
COJICPIKaHUE U 00 hamuus,
METaIaHHbIE, WM, OTYECTBO (IIpH
MO3BOJISIIOLIUE HAJTMYUH )
OJTHO3HAYHO (m3nYecKoro JuIa,
UACHTU(OUIINPOBATH KOTOpOMY B
AIEKTPOHHBIH YCTaHOBJICHHOM
o0pa3oBaTenbHbBIN 3aKOHO/IATENHCTBOM
pecypc) Poccutickoit
®denepanuu
MOpsIIKe
MIPUHAIICKUT
HCKITFOUUTETBHOE
MpaBo Ha
3IEKTPOHHBII
o0Opa3oBaTesIbHbBIN

pecypc




Marematnka

®denepanbHOE
rOCy/IapCTBEHHOE
OroKETHOE
Hay4YHOE
YUpexKICHUE
“NuCcTUTYT
coJiepyKaHusl U
METOJIOB 00YYCHHUS
uMmenu B

C. JlenneBa

https://edsoo.ru/matematika/

https://conepxanneodbpazoBanus.pd/

Tpenaxep “Ob6mako
3HAHWKN .
Marematuka 10
KJ1ace

Hudporoii Tpenaxep
BKITIOYAET B ce0s
TEOpEeTHYECKHE
KOHCHEKTBI U
WHTECPAKTUBHBIH
TPEHAXKEP B peKUMaX
TPEHUPOBKHU U
JK3aMEHa.

000 “dusuxon
JIag”

https://oblakoz.ru/

Tpenaxep “O6nako
3HAHHK .
Marematunka 11
KJIacc

Iudposoit TpeHaXKED
BKJIIOYAET B CeOs
TEOPETHIECKHE
KOHCIIEKTBI U
UHTEPaKTUBHBIN
TpeHaXEDP B pexKUMAX
TPEHUPOBKH M
DK3aMeHa.

000 “Pusuxkon
JIa6”

https://oblakoz.ru/

T'eomeTtpus.
YrnyOneHHbIH
ypoBenb. 10 Kimacc.

®denepanpHOE
rOCyJapCTBEHHOE
aBTOHOMHOE
oOpa3oBarenbHOe
yUpeKICHUE
BBICIIIETO
o0Opa3oBaHHs
“I'ocymapcTBEHHBIN
YHHBEPCUTET
MIPOCBEIICHUS

https://eduprosvet.ru/

I'eomeTpus
YriryOneHHbIi
ypoBeHb 11 kmacc

denepanpHOE
rOCy/IapCTBEHHOE
ABTOHOMHOE
oOpa3oBarenbHOe
yUpeKICHUE
BBICIIIETO
o0Opa3oBaHHs
“I'ocymapcTBEHHBIN
YHUBEPCHTET
MIPOCBEIICHUS

https://eduprosvet.ru/

I'eometpus. 10 xmacc

000 “SAKnacc”

https://www.yaklass.ru/p/geometria/10-
klass



https://edsoo.ru/matematika/
https://%D1%81%D0%BE%D0%B4%D0%B5%D1%80%D0%B6%D0%B0%D0%BD%D0%B8%D0%B5%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F.%D1%80%D1%84/
https://oblakoz.ru/
https://oblakoz.ru/
https://eduprosvet.ru/
https://eduprosvet.ru/
https://www.yaklass.ru/p/geometria/10-klass
https://www.yaklass.ru/p/geometria/10-klass

Teoperuueckue ypoku,
TECThI U 3aJjaHUsl 10
npeamery ['eomerpusi,
10 xnacc.

7 I'eometpus. 11 kmace | OO0 “SIKnmacc” https://www.yaklass.ru/p/geometria/11-
klass
Teoperuueckue ypoku,
TECTHI U 3a1aHUs 110
npeamMery ['eomerpus,
11 krnacc.
8 MaremaTuka. 000 “Ckaenr” https://skyteach.ru/maths/page/2/
I'eomeTpus
HuTepakTUBHBIC
3aJ]aHus
10 xyacc
9 Marematuka. 000 “Cxkaenr” https://skyteach.ru/maths/page/2/
I'eomeTpus
HHTepakTuBHBIE
3aaHUs
11 knacc
10 Hudposoii Kypc denepanbHOe https://eduprosvet.ru/
“T'eomerpus” roCyIapCTBEHHOE
10 knace aBTOHOMHOE
oOpa3oBarenbHOe
yapexaeHue
BBICIIIETO
o0Opa3oBaHHs
“I'ocymapcTBeHHBIN
YVHHBEPCUTET
MPOCBEIICHUS
11 Hudposoii kype denepanbHoe https://eduprosvet.ru/
“T'eomerpus” roCyIapCTBEHHOE
11 knacc ABTOHOMHOE
oOpa3oBarenbHOe
yapexaeHue
BBICIIIETO
o0Opa3oBaHHS
“I'ocymapcTBeHHBIN
YVHHBEPCUTET

MPOCBEIICHUS



https://www.yaklass.ru/p/geometria/11-klass
https://www.yaklass.ru/p/geometria/11-klass
https://skyteach.ru/maths/page/2/
https://skyteach.ru/maths/page/2/
https://eduprosvet.ru/
https://eduprosvet.ru/
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