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HOACHUTEJIBHAS 3AIIMCKA

['eoMeTpust sBIsIETCS OAHUM M3 0A30BBIX KYPCOB HAa YPOBHE CPEIHETO 00IIEro
oOpa3oBaHus, TaK KaKk OOECreYyuBaeT BO3MOXHOCTb W3YUYECHHS JUCHUILIAH
€CTCCTBEHHO-HAYYHOW HAIPaBIECHHOCTH M TMPEAMETOB T'YMaHHTAPHOTO ITUKJIA.
[TockoNBbKY JTOTHYECKOE MBITTUICHHE, (POPMHUPYEMOE TTPH U3YyUECHUN 00yYarOIIIUMHUCS
MOHATHUHHBIX OCHOB TEOMETPHH, IPH JTOKA3aTEIhCTBE TEOPEM H IOCTPOCHUHU
IIEMTOYKH JIOTUYECKHUX YTBEPIKIACHUHN MPU PEIICHUHA TCOMETPUICCKUX 3a/1a9, YMCHHE
BBIIBUTATh W OINPOBEPraTh THIIOTE3Bl HETOCPEACTBEHHO WCIIOIB3YIOTCS TIPH
pEIICHNH 3a7a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YaCTHOCTH (DHU3UYCCKUX 3a71a4.

Ilens ocBOeHUS MporpaMMbl yueOHOTO Kypca «I'eoMeTpus» Ha yriyOnEéHHOM
YPOBHE — Pa3BUTHE HHIUBHUIYATBHBIX CTIOCOOHOCTEH 00YJarONIUXCs MPU U3YUCHUH
IrCOMETPUHU, KaK COCTABJIAIONICH TpeaMeTHOH oOnacth «MartemaTuka W
nH(POpMAaTHKa» Yepe3 o0ecreyeHue BO3MOKHOCTH IMTPUOOPETEHUS U UCTIOJIb30BaHUS
0oJiee TITyOOKMX TeOMETPUYCCKUX 3HAHUW U JCHCTBUH, CIIeU(PUIHBIX TEOMETPHH,
¥ HEOOXOJIMMBIX JIJIST YCTICITHOTO MPOPECCHOHAIEHOTO 00pa30BaHMs, CBI3aHHOTO C
HCIOJIL30BAHUEM MAaTEMATHUKH.

[TpropuTeTHRIMM 3ajlayaMu Kypca T€OMETPUM Ha YIIIYOJIEHHOM YPOBHE,
PACHIUPSIONIMMYU U YCUIMBAIOIIMMHU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

pacuiipeHue MpeCcTaBICHUs] 0 TEOMETPUH KaK YaCTH MHUPOBOW KYJIbTYpPHI H
dbopMupoBaHUE OCO3HAHMS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MHUPOM;

dbopMupoBaHuEe TMPEICTABICHUS O NPOCTPAHCTBEHHBIX (UTypax Kak o
BOKHEHUIINX MAaTeMaTHYECKHX MOJENAX, MO3BOJISIOMIMX ONMUCHIBATh M HM3y4YaTh
pasHbIC ABJICHUS OKPY’KAIOIIETO MUPA, 3HAHUE MTOHATUHHOTO arlapara 1mo pas3aeity
«CrepeomeTpus» yueOHOT0 Kypca reOMeTpHUH;

dbopmupoBaHue YMEHUS BJIQJIETH OCHOBHBIMH IIOHSATHSAMH 0
IIPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWCTBaMH, 3HAHUE TEOPEM,
dbopMynT ¥ yMEHHE HX MPUMEHSATb, YMEHHS JOKa3bIBaTh TEOPEMbI M HAXOJUTh
HECTaHJIapTHHIE CITIOCOOBI PEIICHUS 3a/1aY;

dbopMupoBaHuEe YMEHHUS paclo3HaBaTh Ha YEPTEKaX, MOACISIX U B PEalbHOM
MHpE MHOTOTPaHHHUKM M Teja BpalleHUs, KOHCTPYHUPOBATh T€OMETPUYCCKHC
MOJICIIN;

dbopMupoBaHHUE TMOHUMAHHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTH4YeCKUX TEeOpui, (POpMHpOBaHHE IMOHMMAHUS POJTM AKCHOMATHUKH IIPU
MIPOBEJICHUU PACCYKICHUM;

dbopMupoBaHUE yYMEHHS BIQJCTh METOJAAMH JOKa3aTEIbCTB M aJTOPUTMOB
pelIeHrs, yMEHUS UX IPUMEHSTh, IPOBOJIUTH JIOKa3aTEIbHBIC PACCYKICHUS B X0JIC
peIIeHUs CTePEOMETPUYCCKUX 3aJad M 3a7ad C IMPAKTHYCCKUM COACPIKAHHEM,
dbopMupOBaHHE TPEJACTABICHUS O HEOOXOIUMOCTH  JOKAa3aTeIbCTB  IIPH



000CHOBaHMHM MaTEMaTUICCKUX YTBEPKIACHUN U POJIM aKCMOMATHUKH B TIPOBEICHHUH
JIEAYKTUBHBIX PACCYKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIOCOOHOCTEM 00YyYaroImMXCsl, MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEpECca K N3yUYCHUIO T€OMETPHH;

dopMupoBaHue (YHKIIMOHATHLHOW TPaAaMOTHOCTH, PEJICBAaHTHOW T€OMETPHH:
YMCHHS PACIO3HABATh TMPOSBICHHUS TEOMETPUYCCKHX IOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HECHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITUPOBAHMSI PEANBHBIX CHUTYaIlUd, HMCCIICIOBAHUS ITOCTPOCHHBIX MOJICTICH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJICPXKATEIBHBIMH JTUHUSAMH y4eOHOTO Kypca «l'eomeTpus» B
10-11 xnaccax sBustorcs: «lIpsiMble M IJIOCKOCTH B MPOCTPAHCTBEY,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
IPOCTPAHCTBEY, «J[BUKCHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HOHSTHSIMUY, PEICBAaHTHBIMHA IT'€OMETPUN Ha YTiyOJaEéHHOM ypoBHE oOydueHus B 10—
11 kmaccax, OTHOCHTCS KO BCEM COJCpPKaTEIbHBIM JIMHHSAM Y4eOHOTO Kypca, a
dbopMuUpOBaHME  JIOTUYECKMX YMEHHMM  pacmpelnensieTcss He  TOJBKO  TI0
coJiepKaTesIbHbIM JIMHUSIM, HO | 10 rogam oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMBbl, pPACTPENCIEHHBIM MO ToJaM OOYy4YeHUs, CTPYKTYPHUPOBAHO TaKUM
00pa3om, 4T0OBI KO BCEM OCHOBHBIM, IIPUHITUITMAILHBIM BOIIPOCaM 00yJaromuecs
oOpamaiuch HEOJHOKPATHO. OTO TMO3BOJAET OPraHU30BaTh  OBJIAJICHHE
reOMETPUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIAIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPECTABICHUN 00Yy4aloUIuXCsl, PACIIUPSsL U YIIIyOuss
e€, o0pa3ys MpOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycnmoBus qus  guddepeHnmanuu  O0ydeHHUs,  MOCTPOCHUS
WHIUBUIYAbHBIX  00pa3oBaTENbHBIX MporpamMMm, OOecneunuTh yriayOnEHHOoe
M3y4YeHHE TEOMETPHUH KaK COCTAaBJISIONIEH yaeOHOTo Tpenmera «MaTemaTikay;

MOATOTOBHUTH OOYYAIOMIUXCS K TMPOJODKCHUIO HU3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccun, obecrnednBasi MPEEMCTBEHHOCTh MEXKITY
o0muM ¥ poeccuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenme yudeOHOro kypca «l'eomerpus» Ha yriayOJE€HHOM YpOBHE
otBoauTcs 204 yaca: B 10 kmacce — 102 ygaca (3 gaca B Heaento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO0).



COIEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUSL  CTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: NEPECEKAIOLINECS,
napajuiejbHble U CKpellMBarommecs npsMbie. [Ipu3Haku CKpeluBarOIIuXCs
npsiMbIX. [lapanmienbHOCTh OPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE: NapaslieIbHbIC
psIMbIE B IPOCTPAHCTBE, MAPAIIICTBHOCTh TPEX NPAMBIX, HapaICIbHOCTD NPSIMOM
U 1iockoctu. [lapannenbHoe W IEHTpalibHOE NPOEKTHUPOBAaHUE, H300paKeHHE
¢uryp. OcCHOBHBIE CBOWCTBa MapauIeIbHOIO MpoeKTHpoBaHus. M3o0pakeHue
buryp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPABIECHHBIMU CTOPOHAMHM, YTOJ
MEXy NpsIMBIMM B MpocTpaHcTBe. [lapamienbHOCTh TIIOCKOCTEH: NapasuiebHbIe
IJIOCKOCTH, CBOMCTBa napaiesIbHbIX MJIOCKOCTEHN. [Ipocreitmue
OPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
OCTPOEHUE CEUCHHI.

[lepneHAUKYISPHOCTD MPAMON M IUIOCKOCTH: NEPIEHAUKYJIAPHBIE MIPSMBIE B
IPOCTPAHCTBE, MPSMBbIE MApPAJUIENbHBIE W NEPHEHAUKYISPHBIE K IUIOCKOCTH,
NPU3HAK MEPIEHANKYISIPHOCTH TMPSMOM U IUIOCKOCTH, TEopeMa O MpsSMOu
NEPHEHIUKYISIPHON MIJIOCKOCTH. OpToronanpHOE POEKTUPOBAHHUE.
[lepnieHAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 TTOCKOCTH, MPOEKIUS GUTYPHI HA TUIOCKOCTh. [lepreHIuKynspHOCTh
IJIOCKOCTEM: MPU3HAK IMEPHEHIUKYJSIPHOCTH JBYX IUIOCKOCTEU. TeopemMa o TpEX
NePHEHIUKYISApaXx.

Yriael B MPOCTPAHCTBE: YIrOJl MEXAY NPSMOW U IUIOCKOCTBIO, ABYI'PAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa MJIOCKUX YTII0B MHOTOTpaHHOTO yriia. CBOKCTBA IIOCKUX U JBYTPaHHBIX
YIJIOB TPEXTPAHHOIO yIiia. TeopeMbl KOCHHYCOB U CUHYCOB JIJIs1 TPEXTPAHHOTO yIJia.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. [lpusma: n-yrosbHas
npu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsAMOYTroJIbHBIM NapajuIeIeuNe] U ero cBorcTBa. Kparyaiiimue
MyTH Ha TNOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. I[IpocTpancTBeHHas
teopema Iludaropa. [lupamuaa: n-yrojibHas nupamua, IpaBuibHAs U yCeUEHHAs
nupamusibl. CBolicTBa pébep U OOKOBBIX TpaHeil MPaBWIBHOM MHUPAMUIBI.
[IpaBunbHBIE MHOTOTPAHHUKH: IPAaBWIbHAS IpU3Ma M NpaBUWJIbHAS MHPAMUIA,



MpaBWJIbHAs TPEYToJIbHASI TMpaMuaa U MPaBUIIbHBIN TeTpasap, KyO. [IpencraBnenue
O IPaBUJIBHBIX MHOTOTPAHHUKAX: OKTAP, NOAEKAdAP U UKOCAdIP.

BbrunciieHne 31€MEHTOB MHOTOIPAHHHUKOB: pE&Opa, [WaroHalid, YIJIBL.
[Inomaar OOKOBOM MOBEPXHOCTM M TOJHON TMOBEPXHOCTH MPSMON MPU3MBI,
II0LIAAb OCHOBAHMM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH NpsiMoi ipu3Mel. [ nomansb
OOKOBOM MMOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW MHPAMU[bI, TEOpemMa o
IJIOIIAAM YCEYEHHOU IMPaMUBL.

CummMmeTpuss B OPOCTPAHCTBE. DIJIEMEHTBl CHMMETPUM  MPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUS IPAaBUILHOU
IAPAMUBI.

BekTopsI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAaHUE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHHS BEKTOpOB. CBOWCTBA YMHOKEHHUSI BEKTOpAa Ha YHCIIO.
ITonaTne xoMIutaHapHbeie BEKTOpbI. [Ipu3Hak KOMIUIaHApPHOCTH TPEX BEKTOPOB.
IlpaBuiio napamienenunena. Teopema O pasIoKEHHH BEKTOpa IO  TPEM
HEKOMIUIAHAPHBIM  BekTOopaM.  IIpsAMoyronbHass  cucremMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBsI3p MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsIpHOE NPOU3BEICHHE

BEKTOPOB.
11 KIJACC

TeJsia BpameHus

[loHsTHS: UWIMHIpPUYECKAss TOBEPXHOCTh, KOHUYECKas MOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpa3yloniue TmoBepxHocTei. Tema BpaiieHus:
WIHJP, KOHYC, yCeUE€HHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxxenue cheps
U TJIOCKOCTH, KacaTelbHasl IIIOCKOCTh K cdepe. M300paskeHne Ten BpalleHus: Ha
miockoctu. Pa3BépTka munmHapa u konyca. Cummerpust chepsl u mapa.

O6béMm. OcHoBHBIE cBoOWicTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUPaMHUIbl 1 KoHyca. O0BEM Iapa u M1apoBOTO
CEerMeHTa.

KoMOuHanuy Tenm BpamieHuss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BmucaHHas B
MWINHAP, OMHCAaHHAas OKojo muiauHapa. Ilepeceduenne cdepbl u mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOTPAHHHUK WA TEJO
BpAaIICHMSI.



[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMaAb chepbl U e€ 4JacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTH C UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IINHAPA
(mapanienbHO U TEPHEHIUKYISIPHO OCH), CEUeHMs] KoHyca (TmapasuiesibHbIC
OCHOBAHHUIO U MIPOXOJASAIIUE Yepe3 BEPILIUHY), CEUCHUS I1apa, METOAbl TOCTPOCHUSI
CEUYEHUM: METOJ CIeJI0B, METOJI BHYTPEHHEr0 MPOEKTUPOBAHUS, METOJI TIEpeHoca
CEKyLIEN MIIOCKOCTH.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

BexkTtopsl B mpocTpancTBe. Oniepaniuu Hajl BeKTopamu. BekTopHOoe yMHOXKEHNE
BekTOpoB. CBOICTBa BEKTOPHOTrO yMHOXEHMs. [IpsiMmoyrosnpHas cucrtema
KoopaMHAT B mpocTpaHcTBe. KoopawHaTel BekTopa. PaznmokeHue BeKTOpa IO
6asucy. KoopamHaTHO-BEKTOPHBINA METO/ TIPU PEIICHUH T€OMETPUUECCKUX 3a/1ay.

J{BHKeHUs] B IPOCTPAHCTBE

JIBwxenusi mpoctpanctBa. OtoOpaxkeHus. [[BkeHHs M paBEeHCTBO (UTYP.
OO6mue cBoiicTBa JABWKEGHHWM. Bujsl JBWXKEHUHN: TapauiebHBIA TEPEHOC,
IEHTpaJbHasl CHUMMETpPHS, 3epKalibHasi CUMMETPHUS, IOBOPOT BOKPYT TMPSIMOIA.
[Tpeobpazosanus monodus. [Ipsamas u cepa Ditnepa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTb IPaKAAHCKOM MO3UIIUKN 00YUaAOIIETOCSd KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, TPEACTABICHNE O MATEMAaTUUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTyp, SBICHUN, MPOLEIYD
TPaXJIaHCKOTO  obOmiecTtBa  (BBIOOPHI, ONPOCHl U JPYroe),  YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMM HMHCTUTYTaMH B COOTBETCTBUHM C UX
GyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTHYecKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
IPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUMCKON MaTeMaTUYECKOU IITKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCHUICKOro Hapojaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, 3TUYECKOrO MOBEIEHHUS, CBSI3aHHOTO C MPAaKTUYECKUM
IPUMEHEHHEM TOCTUKEHU HAYKU U IESITEIbHOCTBIO YYEHOT O, OCO3HAHUE JTUYHOTO
BKJIaJ]a B IOCTPOCHUE YCTOMYHBOTO OYIYyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aja4, PEIICHUH, pacCyKIESHUM, BOCIPUUMUYHUBOCTH K
MaTE€MAaTHYECKUM aCHEKTaM Pa3IN4YHbIX BUIOB UCKYCCTBA;

5) pusnyeckoe BoCIUTAHME:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHSATh MaTeMaTH4YeCKWe 3HAHHUS B
HWHTEpEcax 3I0pOBOro 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE NHUTAaHHE, COATAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTENBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TpPYIdy, OCO3HaHWE IIEHHOCTH TPYAOIIOOUS, HHTEpPEC K
paznmuuHbIM  chepaM  MPOPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYEeCKOMY  OOpa3oBaHHUIO U



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

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX TMPOIIECCOB Ha COCTOSTHUE MPUPOTHON M COIMATBLHOMN
Cpe/bl, OCO3HaHUE II100aIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUSI
Ha TMPUMEHEHHE MaTEMAaTHUYEeCKUX 3HAHWM IS pelieHusl 3agad B 00JacTu
OKpY’Karolel cpenpl, MIAHUPOBAHHE IIOCTYNKOB W OLIEHKH HMX BO3MOXHBIX
MOCJICICTBUH ISl OKPY’KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIECTBEHHOM MPAKTUKU, TOHUMaHUE MaTEeMaTHIYECKON
HayKU Kak c(hepbl 4eJIOBEUECKOM IeATEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYNMOCTHU
JUISL Pa3BUTHS ITUBWIN3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEeMaTUYECKOM
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCThH OCYIIECTRIISITH TPOCKTHYIO
U UCCJIEJIOBATEILCKYIO CATEILHOCTh HHINBUAYAJIBHO U B TPYTIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/ibHBbIC YHHBEPCAJIbHBbIE Y4eOHbIE NeCTBUS

ba3zoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHSATUH, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIIH,
OCHOBaHHUS 711 0000IIEHNS U CPAaBHEHUS, KPUTEPUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHUMATh,  (OPMYJIUPOBATH U  MPeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOPEUHUS
B (akTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpPUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUN;

JenaTh BBIBOJIBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3AKJIIOUECHHM, YMO3aKIIOUEHUI IO aHAJIOTUH;

POBOJIUTH CAMOCTOSITENILHO JI0KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000OCHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BbIOMpaTh cmoco® pemieHus y4eOHOM 3amadu  (CpaBHUBATH HECKOJBKO
BapUAHTOB PEIICHUS, BRIOUPATh HAaNOO0JIee MOIXO AN C YIETOM CaMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarejbckue 1eicTBHS:



MCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpodiIemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MTO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSTENbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTaAMHU, SIBICHUSIMU, MTPOLIECCAMH;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjibTaTaM
OpOBEIEHHOTO  HAOIOJEHUs, HCCIEOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

IPOrHO3MPOBATh BO3MOKHOE pAa3BUTHE IIpoliecca, a TakKe BbIBUIAThH
IPENOJIOKEHUS O €r0 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH ACPUIUTH MHDOpMAIMKU, NAHHBIX, HEOOXOAUMBIX JJIsi OTBETa HA
BOMPOC U JIJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIIUIO U3 UCTOYHUKOB PAa3JIMYHbBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBATh U UHTEPIPETUPOBATH UH(OPMAIIUIO PA3IMYHBIX BUIOB U (PopM
IpEe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B Pa3IMYHBIX (Popmax,
WJUTFOCTPUPOBATH TPpaPUUCCKH;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJbHbIE YUeOHbIe AeiCTBHS

Oo0menmue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIIMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX
U THCHbMEHHBIX TEKCTaX, JaBaTh IIOSACHEHUS TIO XOJYy PpEIICHUS 3ajadH,
KOMMEHTHPOBATH MOJIYUYCHHBIN pe3ybTarT;

B X0j/ic OOCYXXJIEHUsSI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIA€MOU TEMBI,
mpoOJIeMBl, peIIracMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOHUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
auajora, oOHAapY)KMBATh Pa3IMYMe W CXOJCTBO TMO3HUIIMHA, B KOPPEKTHOH (opme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTaBISATh PE3YyJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HWCCIIeIOBaHNUs,
MIPOCKTA, CaMOCTOSITEILHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4YETOM 3a1ad
MPE3EHTAIIMU U OCOOEHHOCTEHN ayAuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC y‘leﬁHLIe I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, AJITOPUTM PEIICHUS 33a/1auH, BBIOUPATh CIIOCO0 PEIICHHS ¢
YIETOM HUMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIA HHTEJVICKT:

BJIQJICTh ~ HABbIKAMU  IIO3HABATCIBHOW  PEQUICKCHH  KaK  OCO3HAHUSA
COBEPIAEMbIX JICUCTBHIA M MBICIIUTEIBHBIX MPOIECCOB, UX PE3yIbTAaTOB, BIAJACTh
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIlecca M Pe3ysibTaTa PEIICHUS
MaTeMaTHYEeCKOM 3a7a4u;

NPEIBHUICTh TPYIAHOCTH, KOTOPhIC MOTYT BO3HUKHYTH IPU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3y/IbTaTa IEIH U YCIOBHSIM, OOBSCHSATD MPUIHHBI
JTOCTIKEHUS WIIM HEIOCTHKCHHS PE3YJIbTATOB JICATCILHOCTH, HAXOJAWTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

IOHMMAaTh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAaHIHONH M HWHJIWBHIYyIbHOU
paboOThl MpU pEIIeHWH YYEeOHBIX 3ajad, NPHHWMATh IeJIb COBMECTHOM
JCATENBHOCTH, TUIAHWUPOBATh OPraHU3AIMI0 COBMECTHOW pabOTHI, pacHpeeisaTh
BU/JIbI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIO/IEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUS, 0OMEH MHEHHI,
«MO3TOBBIE IITYPMbI» U UHBIE), BHIMOIHATH CBOIO YaCTh PA0OTHI U KOOPJIUHUPOBATH
CBOM JICUCTBHUSI C IPYTUMU WIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIa/ia
B OOmMi TPOAYKT 1O KPUTEPHUsM, CHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca o0yJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSATHSIMU CTEPEOMETPUU TIPH
pEIICHNH 337249 U MTPOBEICHUHA MAaTEeMATUYECKUX PACCYKIACHUH;

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

e KJIacCHU(PUIMPOBATH B3aMMHOE PACIIONOKECHHE MPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSIMBIX U TJIOCKOCTEH B IPOCTPAHCTBE;

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

e CBOOOJIHO OTEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPaHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJbl MHOTIOI'PAHHHUKOB (TpHU3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1accuuKaIuu;

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

e BBINOJIHATD napajiebHOE, LEHTPAJIbHOE U OpPTOTrOHAJIBHOE
IPOEKTUPOBaHUE (PUTYP HA IIIOCKOCTh, BBITTOJIHATHh U300pakeHus Guryp Ha
IUIOCKOCTH;

e CTPOUTH CEYEHHUSI MHOIOTPAaHHUKOB PAa3IUYHBIMH METOJAMU, BBITIOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

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

e CBOOOJIHO ONEpPUPOBATh MOHATUSIMU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTD,
0Cb U IJIOCKOCTh CUMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPBI;

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

e BBIIOJIHATH JICHCTBHS HAJl BEKTOPAMU;

e pemarhk 3aJayd Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOLIECHUH W
HaXO0XJACHUE TEOMETPUYECKUX BEJTUYHH, IPUMEHSISI U3BECTHBIE METObI IPH
pELICHMM MaTEeMaTU4YEeCKUX 3a4ad IOBBIIMIEHHOTO M BBICOKOTO YPOBHSI
CJIOKHOCTH;

e IPUMEHATH MPOCTEHIIME TNPOrpaMMHBIE CPEACTBA M  3AJIEKTPOHHO-
KOMMYHHUKAaIlHOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a4ay;

e WU3BJEKaTh, NpPEOOpPa3OBbIBATH M HHTEPIPETUPOBATH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (urypax, MpelCTaBICHHYIO Ha
yepTexax U pUCyHKax;

e IMPUMEHATH MOJYYEHHbIE 3HAHMS HA IPAKTHKE: CpaBHUBaTb W
aHAIM3UPOBATH pPEaJbHbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE IOHATHUS B
npolecce IOHMCKa pelIeHHs MaTeMaTHYecKu COopMyIHPOBaHHOMN
npoOsieMbl, MOJIEINPOBATh peallbHble CUTYyalldd Ha S3bIKE TI'€OMETpPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHHEM I€OMETPUUYECKHX
HNOHATUN MU TEOpeM, amnmapaTta aiareOpbl, pemaTbh MPaKTHUYECKHUe 3ajay,
CBSI3aHHBIE C HAXOXKJAECHUEM T€OMETPUUECKUX BEJIMYNH;

e UMETh MpEACTaBICHHUS 00 OCHOBHBIX 3Tallax pPa3BUTHS T€OMETPUM Kak
COCTaBHOM YacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonny 11 kinacca oOyvaromuiicst HAy4UTCS:



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

OTIEPUPOBATH MOHATUSMHU, CBI3AHHBIMHU C TE€JIAMU BpAICHUS: [IUJIUHIIPOM,
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;
BBIYKCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpaIEHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallieHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIQIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (QUTYPHI, BBINOIHATH (BBIHOCHBIE) TIUIOCKHE
YepTeXKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BUJI CBEpXy, COOKY,
CHU3Y, CTPOUTh CEUEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMpPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOTHO OMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh OTIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKapTOBOW CHCTEME KOOPAMHAT;
pemaTh reOMETPUUYECKHUE 3a/1a4U Ha BBIYMCICHUE YTIIOB MEXIY MPSMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHHE PACCTOSTHUN OT TOYKH JI0 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHNE BEKTOPHO-KOOPANHATHOTO METO/Ia MPU PELICHUU;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB U TN BpAIICHUSA TPHU
NapajuyieJIbHOM  MEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pPKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSAMOM, MpeoOpa3oBaHus MOI00MS;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpAIECHUSA: CEUEHUs LUIUHIpA
(mapanienbHO Y NEPHEHAUKYISIPHO OCH), CEYEHUs KOHYyca (MapasuiesibHble
OCHOBaHHIO U MPOXOSALINE YepE3 BEPLINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOCHMSI CEYEHUH: METOJ CJEN0B, METO[
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEN IIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

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

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

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

IIPUMEHSTH MTOJIYYEHHBIE 3HAHUS HA IPAKTUKE: CPABHUBATh, AHAJIU3UPOBATH
U OLICHWBAaTh PEAJbHBIC CUTYallUH, MPUMEHATb H3YUYCHHBIC TIOHATHSA,
TEOPEMBbI, CBOMCTBA B IIPOLIECCE IIOMCKA PEHICHUA MATEMATUYECKU
chopMyJIUPOBaHHOW MPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTYyalluu Ha
SI3bIKE TEOMETPHUH, UCCIIEA0BATH OCTPOCHHBIE MOJIEIU C UCITOJIb30BAaHUEM
FCOMETPUYECKUX TOHITHH M TEOopeM, ammapara aiareOpbl, perniaTh
MPAKTUYECKUE 3aJauyd, CBA3AHHBIC C HAXOXKJICHUEM TE€OMETPUUECCKUX
BEJIMYMH;

UMEThb TIPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS TE€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa pa3BUTHS TEXHOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontponbupie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 Bsenenue B crepeomeTpuro 23 1
) B3anMHOe pacnosiokeHue npsiMbIX B 6 |
MIPOCTPAHCTBE
3 [TapanienbHOCTh MPSAMBIX U TIIOCKOCTEN B g
MIPOCTPAHCTBE
4 [NeprieHAUKYIAPHOCTD MPSIMBIX U 55
IJTIOCKOCTEMN B MPOCTPAHCTBE
5 VYTIBl 1 paccTOSTHUS 16 1
6 MHororpaHHUKH 7 1
Bexkrtops! B mpocTpaHcTBe 12
g HOBTOPGHI/IC, 0000111eHIe U CUCTEMaTH3aIHS 5 )
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
No 11/11 HanmeHoBaHMe pa3je/ioB U TeM Korrpoasmsie | Tpaxtuseckue (uudgpossbie)
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 AHanuTnyeckas reoMeTpus 15 1
) [ToBTOpEHwUe, O606HI€HI:IC u 15 |
cUCTeMaTH3alus 3HaHUH
3 O06BEM MHOTOTPAaHHHUKA 17 1
Tena BpameHus 24 1
5 [Tmomaau moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBroxeHust 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 )
cUCTeMaTH3alus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE IpaBUJIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonATHs cTepeomMeTpHuu: TOUKA, IpsMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa N300paKeHHs Ha PUCYHKE
IJIOCKOCTH, MapajieNbHbBIX MPSIMBIX
(0Tpe3KoB), CepeIMHbI OTPE3Ka

[TonsTHS: epeceKarouuecs MIOCKOCTH,
nepeceKarouecs npsimasi ¥ mIoCKOCTh;
MOJIYIPOCTPAHCTBO

[TonsiTHS: epeceKarouecs MIOCKOCTH,
nepeceKaroIuecs npsimas ¥ miIoCKOCTh;
MOJIYIPOCTPAHCTBO

MHororpaHHUKH, U300pakeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIUX 00BEKTOB

MHororpaHHUKH, U300pakeHne
MIPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIHUX 00BEKTOB




AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 HUx. CrocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE.
O06o03HaueHus PSMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHunit nupamupl, Kyoa
U IPU3MBI, KOTOPbIE TPOXOAT Yepes3 X
pé6pa. N3o0paxkeHne nepecedeHust
MTOJTYYEHHBIX IIJIOCKOCTEN.
PackpammBanue NoCTpOEHHBIX CEYEHUI
pa3HbBIMU IIBETaAMU

11

N3obpaxenne ceueHnit mupaMuibl, Kyoa
Y TIPU3MBI, KOTOPBIC MTPOXOIAT Yepe3 X
pé6pa. N3o0paxxeHne nepeceueHust
MOJTyYCHHBIX TUIOCKOCTEH.
PackpammBaH#e MoCTpOSHHBIX CCUSHHM
pa3HBIMU IIBETAMU

12

N3obpaxenne ceueHnit mupaMuibl, Kyoa
Y TIPU3MBI, KOTOPBIC ITPOXOJIAT Yepe3 UxX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIyYCHHBIX TIOCKOCTEH.
PackpanimBanue MoCTpOSHHBIX CCYCHHUN
Pa3HBIMU IIBETaMU

13

N300pakeHue ceueHni mupaMubl, Kyoa
Y TIPU3MBI, KOTOPBIC TPOXOJIAT Yepe3 UxX
pébpa. M3o0paxkeHne nepeceyeHus




IIOJTy4EHHBIX IIJIOCKOCTEN.
PackpammBanue NOCTPOEHHBIX CEYEHUN
Pa3HBIMM LIBETAMHU

14

Merton cneoB Ui HOCTPOSHUS CEUEHUI

15

Mertoa cieoB Ui OCTPOSHHS CEUCHHIA.
CaoiicTBa epece4eHnii MpsIMbIX U
IJIOCKOCTER

16

Mertoa cieoB Uit OCTPOCHHS CEUSHHM.
CpoiicTBa nepecedeHnii MpsIMbIX U
IJIOCKOCTEN

17

[TocTpoenwne ceuenuii B nmupamuae, Kyoe
o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YePTEKEH U 3aITHCh IIIaroB
MTOCTPOCHHUS

18

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEpPTEKEH U 3aIlKCh I1aroB
MTOCTPOCHHUS

19

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEXKEN U 3aMKCh 11aroB
MOCTPOEHUS

20

[TocTpoenue ceuenwuii B nupamuie, Kyoe
o TpéM Touykam Ha pébpax. Cosznanue
BBIHOCHBIX YEPTEKEHN U 3aIIUCh LIATOB
IIOCTPOEHHUS




21

[ToBTOopenue nmnanumerpun: Teopema o
MPONOPIHOHANBHBIX 0Tpe3kax. [Tomodue
TPEYrOJIbHUKOB

22

[ToBTOopenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUCHUSIX Ha
BBIHOCHBIX 4YepTexax. Mcropus pa3Butus
TJIAHUMETPUHU U CTEPEOMETPUHU

23

Kourpoabaas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe€ pacnosiokeHue npsiMbIX B
npocTtpaHcTBe. CKpenuBaromuecs
npsmeie. [[pu3Haku cKpenmBaromuxcs
npsMbIxX. [lapannenbHble TpsMble B
IIPOCTPAHCTBE

25

TeopeMa o CyleCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOM NapajlieIbHOMN
JTAHHOW MPSIMOM, IPOXOASAIIEN Yepes
TOUYKY MPOCTPAHCTBA U HE JIeKaIeH Ha
JTAHHOU mpsiMoii. JIemMa o mepeceueHun
NapajuieNbHbIX IPSIMbIX IJIOCKOCTHIO

26

[TapannensHOCTH TpeX NpsAMBIX. Teopema
0 TpEX mapasuieIbHBIX NPsAMBIX. Teopema
0 CKpEIIMBAIOLIUXCS MPSIMBIX

27

[TapannensHoe MPOSKTHPOBAHUE.
OcHoOBHBIE CBOMCTBA MapaIENLHOTO
npoekTupoBanus. M3o0paxenne pa3HbIx
¢uryp B napajsienbHONH IPOEKIUU




28

enTpanbHas mpoekuus. Yroic
COHAIIPaBJICHHBIMA CTOPOHAMMU. YTOJI
MEXAY NPSIMbIMU

29

3amauy Ha 10Ka3aTeJIbCTBO U
HCCIIeI0BaHUE, CBSI3aHHBIC C
paCHOJIO)KeHI/ICM Hp?[MI)IX B
MIPOCTPAHCTBE

30

[TonATHA: mapaIeNbHOCTD NPAMOKN U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJUIEIILHOCTH MPSMOU U IJIOCKOCTH.
CBoiicTBa NapaJIEIbHOCTH NPSIMOKN U
IIJIOCKOCTH

31

FeOMeTpI/I‘-IeCKI/Ie 3ala4i Ha BBIYUCIICHUEC
U JI0Ka3aTelIbCTBO, CBSI3aHHBIE C
MapajiebHOCTBIO MPSAMBIX U
IJTIOCKOCTEMN B MPOCTPAHCTBE

32

[TocTpoenue ceueHus:, MPOXOISAIIETO
yepe3 JaHHYIO MPSMYIO Ha YepTexe U
MapajyIeIbHOrO APYrou npsimoil. Pacuér
OTHOLLUEHUN

33

[TapannensHas MpoeKIys, MPUMEHEHNE
JUIS IOCTPOCHUSI CEYCHHH KyOa 1
napasienenumnena. CBoicTBa
napajuiesienuIe/a ¥ Ipu3Mbl

34

HapannenLHme IIJIOCKOCTH. HpI/I3HaKI/I
napaJlIeJIbHOCTH IBYX IUIOCKOCTEH

35

TeopeMa 0 MMapaJuICIIbHOCTU U
CINHCTBCHHOCTH ITIJIOCKOCTH,
HpOXO,Z[HH.[CfI 4gepe3 TOUKY, HC




MPUHAJICKALLYIO TAaHHOM NJIOCKOCTU U
CIIEICTBUS U3 HEE

36

CaoiicTBa napauieabHbIX MJIOCKOCTEN: O
MapajuIeIbHOCTH MPSAMBIX IEpECeUeHUs
IIpH NCPECCUCHUM [IBYX MApaJIJICIIbHBIX
IIJIOCKOCTEMN TPEThen

37

CpoiicTBa napauieabHbIX MIIOCKOCTEM:
00 oTpe3kax napasuieIbHbIX MPSMBIX,
3aKIIFOYEHHBIX MEXKAY MapalIeIbHBIMU
IJIOCKOCTSIMU; O TEPEcCeUeHUH MPSIMOii C
ABYMA ITapaJlJICIbHBIMU IIJIOCKOCTAMUA

38

[ToBTopenue: Teopema [ucaropa na
TUTOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPUS
MPSIMOYTOJIbHOTO TPEYTrOJIbHUKA

40

CBoiicTBa Ky0a U MPSMOYTOJIBLHOTO
napajuiefenuneaa

41

Brruncnenue AmuH 0Tpe3KoB B KyOe u
MPSIMOYTOJIbHOM Hapajuiesienure e

42

[TeprieHAMKYISAPHOCTD MPSIMOU U
wiockoctu. [Ipusnak
MEePIEeHIUKYIIPHOCTU MPSIMOU U
MJI0CKOCTH

43

[lepneHIMKyIApHOCTD NPSAMON U
mockocTy. [Ipusnak
MEPIEHIUKYIIAPHOCTHU NPSMOH U
IIJIOCKOCTH




Teopema o CylIECTBOBAHUU U
€MHCTBEHHOCTH MPSIMOM, TPOXOAALIEH

44 yepe3 TOUKY IPOCTPAHCTBA U
MEPIEeHIUKYIIPHON K MIIOCKOCTU

45 [TnockocTu U NepHeHAUKYISIPHBIE UM
MpsSIMbI€ B MHOTOT'PAaHHHUKAX

46 [TnockocTu U MEpNeHAUKYISIPHBIE UM
MpsSIMbIE B MHOTOTPaHHHUKAX
[lepneHuKyIsip ¥ HAKJIOHHASL.

47 [TocTpoenue neprneHIMKyIsIpa U3 TOYKU
Ha MPSMYIO
[lepnienquKyIsip ¥ HAKJIOHHASL.

48 [TocTpoenue neprneHIMKyIsIpa U3 TOYKU
Ha IPSIMYIO

49 Teopema o Tpéx nmepneHAUKYIIpax
(mpsimast u oOpaTHast)

50 Teopema o Tpéx nmepneHAUKYISIpax
(mpsimast u oOpaTHast)

51 YTroa Mex Iy CKpeluBaoIUMUCS
MPSIMBIMU
[Touck neprneHauKyISIPHBIX MPSIMBIX C

52 MIOMOIIBIO NEPHEHAUKYIISIPHBIX
IIJIOCKOCTEMN

53 OpTOoronanbHO€ MPOEKTUPOBAHUE
IToctpoenue ceuenuii Kyoa, Ipu3Msl,

54 MPaBUIILHON MUPaMUIbI C TOMOUIbIO

OpTOFOHﬁJ’ILHOfI MMpOCKINHU




55

[TocTtpoenue ceuenuii Kyoa, IpU3MBI,
IIPAaBUJILHOM IUPaMUBI C TIOMOLIBIO
OPTOTOHAJILHOM IIPOEKIIUU

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO II0CKOCTHU. IInockocTu
CUMMETpPUN B MHOTOTpaHHHUKAX

57

[Ipu3Hak nepneHauKyIIpHOCTH IPSIMOM
U IJIOCKOCTH KaK CIIEJICTBUE CUMMETPUU

58

[IpaBuiibHBIE MHOTOTpAaHHUKH. Pacyér
pacCTOSTHUN OT TOYKHU J0 INTIOCKOCTH

59

[IpaBusIbHBIE MHOTOTpAaHHUKH. Pacyér
PAacCTOSTHUN OT TOYKHU J0 INTIOCKOCTH

60

CriocoObl OITyCTUTh HEPIIEHIUKYISPDIL:
CUMMETpUS, CABUT TOYKHU IO
MapajyIeIbHON MPSIMOM

61

CnBur 1o HenapasuieJIbHON IPSMOH,
W3MEHEHUE PACCTOSIHUI

62

KontponpHas padota "B3zanmuoe
Pacroio’KeHUe MPSAMBIX U MIIOCKOCTEH B
npocrpasncrae"

63

HOBTOpeHI/ICZ yroJj Mexay IpiaMbIMHU Ha
IJIOCKOCTHU, TPUTOHOMECTPHA B
MIPOU3BOJIBHOM TPECYI'OJIBHUKE, TECOPpEMaA
KOCHHYCOB

64

[ToBTOpEHUE: Yyroa Mex Iy
CKPELIMBAIOIIUMHUCS MPSIMBIMH B
IIPOCTPAHCTBE




65

I'eomeTpryeckre METOIbI BBIYNCICHUS
yrila MeX1y NpsIMBIMHU B
MHOTI'OTPaHHUKAX

66

JIByrpansblii yroj. CBOMCTBO JIMHEWHBIX
YIJI0B IBYTPaHHOIO yIjia

67

[TepieHAMKYNASPHBIE TIIIOCKOCTH.
CpoiicTBa B3aMMHO HEPIEHIUKYISPHBIX
IJIOCKOCTEN

68

[Ipu3Hak nepnesauKyIspHOCTH
IIJIOCKOCTEN; TEOpEMa O MPSIMOU
IepecedYeHms ABYX IJIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEN MIIOCKOCTH

69

[IpssmoyronbpHBIN Napasuienenunesn; Kyo;
U3MEPEHUs, CBOUCTBA IIPSIMOYTOJIBHOTO
napajuieJIenunea

70

Teopema o AuaroHaIy MPSMOYTOJIBLHOTO
rapajuieJienuIe/ia u CICICTBHE U3 Hee

71

CrepeoMeTpHuueckre U IpUKIIaIHbIE
3a/1auM, CBSI3aHHbIE CO B3aMHbBIM
PaCMoJIOKEHUEM MPAMBIX U INIOCKOCTH

72

HOBTOpeHI/ICZ CKpCIIUBAOIINUECCA
IPpsAMBIC, ITapaJJICJIbHBIC IIJIOCKOCTH B
CTaHAAPTHBIX MHOI'OT'PaHHUKAX

73

Hapa ImapayiCJIbHbIX IUIOCKOCTEH Ha
CKPCUIMBAIOIUXCA TPAMBIX, PACCTOAHUC
MCKAY CKPCHIINBAIOIIUMUCH IIPSAMBIMHU B
MPOCTBIX CUTYalIUAX




74

PaccrosiHuie OT TOUKH J10 TJIOCKOCTH,
paccTosiHUE OT MPSAMOM JI0 IVIOCKOCTH

75

Brruncnenue paccTosHuM MEX Ty
CKPELIUBAIOIIMMHUCS IPSIMBIMU C
IIOMOIIIBIO NIEPIEHAUKYIIAPHON
IIJIOCKOCTH

76

TpéXrpaHHbIi yroj, HEPaBeHCTBA IS
TpeXTrpaHHbIX yrioB. Teopema
[Tudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JUIs TPEXTPAHHOTO yria

77

DneMeHTHI c(heprUIeCcKOil TeOMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78

KonTtponbHas padota "Y1l u
paccrosiHus"

79

CucreMaTus3anus 3HaHUH
"MHOTOrpaHHUK U €ro JIEMEHTHI"

80

[Tupamuga. Buasl nupamun. [IpaBunbaas
nupamMua

81

[Ipusma. IIpsmas v HaKJIOHHAS TPU3MBI.
[IpaBunbHas nmpu3zmMa

82

[Ipsimoii mapannenenurnesn,
MPSIMOYTOJIbHBIN Tapasieenumne, Kyo

83

Brimykiibie MHOTOTpanHuku. Teopema
Ditnepa

84

Beinykieie MHOrOrpaHHuku. Teopema
Oiinepa. IIpaBuibHbIE 1
IIOJIYIIPaBUJIbHBIE MHOTOIPAaHHUKHU

85

KonTposnpHas padota "MHOrorpaHHuKN"




Ilonstue BCKTOpPA HA IMJIOCKOCTHU U B

86 1
MPOCTPAHCTBE
87 CymMa BEKTOPOB 1
88 PaznocTh BekTOpOB 1
89 [IpaBusno napannenenurnena 1
90 YMHOXeHHEe BEKTOpa Ha YUCIIO 1
Paznosxenue BexkTopa 1o 6a3ucy Tpex
91 BEKTOPOB, HE JISKAIIUX B OJTHOU 1
TIJIOCKOCTH
92 CkansipHO€ TPOU3BEICHUE 1
93 Brruncnenue yriia Mexy BEKTOpaMu B 1
MPOCTPAHCTBE
94 [IpocTeimue 3a7a4n ¢ BEKTOPAMHU 1
95 [IpocTeimue 3aga4n ¢ BEKTOPAMHU 1
96 [IpocTeimue 3a7a4n ¢ BEKTOPAMHU 1
97 [IpocTeimue 3aga4n ¢ BEKTOPAMHU 1
98 O000111eHNE U CUCTEMATHU3ALIUS 3HAHUN 1
99 O000111eH1E U CUCTEMATHU3AIUS 3HAHUI 1
100 Hrorosas koHTpoJIbHAS paboTa 1
101 Hroropas koHTpoJIbHAs paboTa 1
102 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I1O0 102

I[TPOTPAMME




11 KVIACC

KosnnyectBo 4yacos DJIEeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
[ToBTOopenue Tems! "KoopauHarsl
1 BEKTOPA HA IJIOCKOCTH U B 1
npocrpaHcTee”
) [ToBTopenue Tems! "CkansgpHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsbl "Beruncnenue yria 1
MEK/ly BEKTOpamMH B IpOCTpaHCTBE"
4 [ToBTOpeHue TeMsl "YpaBHEHUE TPSIMOM, |
MPOXOSIIEH Yepe3 1BE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, |
YpaBHEHUE IIJIOCKOCTH B OTPE3KaxX
6 YpaBHEHHE ILIOCKOCTH, HOPMAJb, |
YpaBHEHUE IIOCKOCTH B OTpE3Kax
7 BekropHoe npousBeneHne 1
g JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE |
MIPOrpaMMUPOBAHUE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE |
MIPOrpaMMUPOBAHUE
10 AHanuTHYeCKHE METOBI pacuéTa yria |
MEXAY NPSAMBIMU B MHOIOTPAaHHUKAX
1 AHanuTHYECKUE METO/IbI pacuéTa yria 1

MCKAY IIIOCKOCTSAMHA B MHOTOI'PaAHHUKAX




@opMmyiia pacCTOSIHUSA OT TOYKH JI0

12 IJIOCKOCTH B KOOPJIMHATAX

13 Haxosxnenue paccTosiHui OT TOUYKH 10
IUIOCKOCTHU B KyOe

14 Haxosxienue paccTosiHUi OT TOYKHU JI0
IJIOCKOCTH B IPABUJILHOM MUpPaMHJIC

15 KonTtponbHas pabota "Ananuruyeckas
reoMerpus’"

16 Ceuennss MHOTOTPAaHHUKOB:
CTaHJapTHHIE MHOTOTPAaHHUKHU

17 CeueHrss MHOTOTPAHHUKOB: METO/T
CIIEIOB
Ceuennss MHOTOTPAHHUKOB:

18 CTaHJIapTHBIE INIOCKOCTH, IEPECEUCHUS
NPSAMBIX U IJIOCKOCTEHN

19 [TapannenbHble NPsSMbIE U TUIOCKOCTH:
napajuieNibHble CEYeHUS

20 [TapannenbHblie NPsSMBbIE U TIOCKOCTH:
pacy€r OTHOIIECHUI
[TapanienbHblie NPSMBbIE U TIOCKOCTH:

21 YIJIbI MEXAY CKPEIIMBAIOIIUMUCS
MPSIMBIMU
[lepnieniuKynsapHbIC MPSMBIC U

” IJIOCKOCTHU: CTaHAPTHBIE Maphl

NECPpICHAUKYIIAPHBIX ILIOCKOCTEH U
NpAMBIX, CHMMETPHUH MHOT'OI'PAaHHUKOB




23

[lepnieHuKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: TEOPEMA O TPEX
MEPIEHIUKYIIAPax

24

[IepnenuKysipHbIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS JUIMH B
MHOTI'OTPaHHUKAX

25

[ToBTOpEeHue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIbI JIsI
TJI0IA IeH, COOOpaKeHHS O 100Us

26

[ToBTOpEHME: momaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JISI
TJTOTAIeH, COOOPaKEHHUS TI0100MsI

27

[ToBTOpEHue: momaau
MHOTOYTOJIbHUKOB, ()OPMYJIBI JISI
TJI0IAIeH, COOOpaKEHHS IO 100Us

28

[lnomany ceyeHnii MHOTOrPaHHUKOB:
TJIONIA/IA TTOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOPaKECHHUSI 110 100Ut

29

[lnomany ceyeHnit MHOTOTPaHHUKOB:
IIJIOIIAIA TTIOBEPXHOCTEM, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001t

30

Kontponbhas padota "[loBropeHue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOTI'PaHHUKOB"

31

O06BéM Tena. O6beM NPSMOYTOJIBLHOTO
napasiesenumnesa

32

3amaun 00 yABOCHUU Kyba, 0
KBajpaType Ky0a; 0 TPUCEKIUH yria




33

CrepeoMeTpHyecKye 3a/1aull, CBSI3aHHbIC
¢ 00BbEMOM MIPSIMOYT OJIBHOTO
napasuiesenuneaa

34

[Ipuknagaeie 3a1a4n, CBsI3aHHBIE C
BBIYHCIICHUEM 00bEMA MTPSIMOYTOJIEHOTO
napajuiesenunesa

35

OO6BEM NpsAMOI TPU3MBI

36

CrepeoMeTrpuueckre 3a1au, CBI3aHHbIE
C BBIUMCIIEHHEM 00BEMOB MPSAMOM
MIPU3MBI

37

[TpuknagHbie 3a1a9u, CBSI3aHHBIE C
00BEMOM NPSAMOI TPU3MBI

38

Breruucienne 00bEMOB TeEN ¢ IIOMOIIBIO
onpenenéHHoro uaTerpana. OobpEmM
HAKJIOHHOM MPU3MBI

39

Brranciienne 00bEMOB TeIT € TOMOIIBIO
onpenenéHHoro uaTerpana. OobpEmM
MTUPAMUIBI

40

dopmysa 00bEMa MUPaAMUIBL.
OTtHoleHrue 00BEMOB TUPAMHU]T C
0o0LIUM YoM

41

dopmyna 00bEMa MUpaMUAIbIL.
OTtHoleHne 00bEMOB TUPAMU] C
00LIUM YoM

42

CrepeoMeTpHuueckue 3a/1a4M, CBA3aHHbIE
¢ 00bEMaMH HaKJIOHHOW MIPU3MBI

43

CrepeomeTpuiecKkue 3a/1auu, CB3aHHbIC
¢ o0BEMamMu MUpaMUIbI




[Mpuknanaeie 3anaun mo Teme "OOBEMBI

44 ten", CBSI3aHHBIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknagueie 3agaun o Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM MTHPAMUIBI

46 [Tpumenenne 00bEMOB. Brruncienne
paccTosHUA J0 IIOCKOCTH

47 Kontponbhas padota "O0bEM
MHOTOTpaHHUKa"
Hunuaapuyeckas MoBEPXHOCTD,

48 00pa3yromnue MHJINHIPUIECKON
MTOBEPXHOCTH

49 Hunuaap. [psaMoii KpyroBoi HUIUHAP.
[Tnomaas MOBEpXHOCTH LUIMHIIPA

50 Konunueckas noBepxHOCTh, 00pa3yroIiue
KOHUYECKOM moBepXHOCTH. KoHyC

51 CedeHue KOHyca III0CKOCTHIO,
napajuieNbHOM MIOCKOCTH OCHOBAHUS

50 VYceuénnsiit konyc. M3o0paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

53 [Tnomanas 60KOBOIM MOBEPXHOCTH U
MIOJIHO MMOBEPXHOCTH KOHYCA

54 [Tnomanas 60KOBOIM MOBEPXHOCTH U
MIOJIHOM MMOBEPXHOCTH KOHYCa
CrepeoMeTrpuueckue 3a1aui Ha

55 JI0Ka3aTeNIbCTBO U BBIYMCIICHUE,

MIOCTPOEHUEM CEYEHMI LIUIMHPA,
KOHyca




56

CrepeomeTpuiecKkue 3aj1au Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
IIOCTPOCHUEM CEYEHUN LUIMHAPA,
KOHYyca

57

HpI/IKJIaI[HI)Ie 3aJa44, CBA3aHHBIC C
MUJIMHAPOM

58

HpI/IKJ'IaI[HI)IC 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

59

Cdepa u map

60

Ilepeceuenue cdepsl u mapa ¢
miockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Bua n n3o0paxenue mapa

61

[Mepeceuenue chepsl u mapa ¢
iockocthio. Kacanue mapa u cepbr
TUTOCKOCTHI0. By 1 m300paxkeHne mapa

62

VYpasuenue chepsl. [Tnomanp chepsl u
e€ yacre

63

Cummetpus cdepsl 1 mapa

64

CrepeoMeTrpHuueckue 3aJ1auu Ha
JI0Ka3aTeJIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO chEepoi U Mapom,
MIOCTPOCHUEM UX CEYEHHI MIO0CKOCTHIO

65

CrepeoMeTrpHuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
CBsI3aHHBIE CO CEpoi U MapoM,
MOCTPOCHUEM MX CEYEHHUH MIIOCKOCThIO

66

[TpuknaaHbie 331241, CBSI3aHHBIE CO
cdepoii u mapom




[ToBTOpEHUE: OKPYKHOCTH Ha

67 IJIOCKOCTH, BBIYUCIICHUS B OKPYKHOCTH,
CTaHJIapPTHBIE TIOT00US

68 Paznmunbie KOMOMHAIIMY TEIT BpaICHUS
Y MHOTOTPaHHHUKOB

69 3anauu 1o Teme "Tena ¥ NOBEPXHOCTH
BparnieHus"

70 3anaun o Teme "Tena M MOBEPXHOCTH
BparnieHus"

71 KonTtponpnas padota "Tena u
ITOBEPXHOCTH BpanieHus"

7 O6béM mumuHApa. Teopema 06 00bEMeE
MPSIMOTO IIAJIUH]IPA
Brruncienue 006EMOB TEN ¢ HOMOILBIO

73 onpenenéHHoro uuterpana. OobpEmM
KOHYCa

74 ITmomamu OOKOBOM U ITOJIHOM
MMOBEPXHOCTH KOHYCa
CrepeoMeTpHYECKHUE 3a/1a4H, CBI3aHHBIC

75 C BBIYHMCIICHHEM 00BbEMOB ITUIIMHIPA,
KOHyca

76 [Ipuknagaeie 3anaun o Teme "OO0bEMBI
Y TUIONIAM TOBEpXHOCTEH Ten"
O0BEM 11apa U MIapPOBOTO CEKTOPA.

77 Teopema 06 06béme miapa. [lnomans

cdepol. CTepeoMeTpruyecKue 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00BEMOB




1Iapa, mapoBOTO CErMEHTa M IIapOBOT0
CeKTopa

78

[Ipuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM I1apa U
miomaapio ceprbl. COOTHOIICHUS
MEX]Ty TUIOIIASIMH MTOBEPXHOCTEH U
00bEMaMu OJTIOOHBIX TEI

79

[TonoOHbIE TENa B MPOCTPAHCTBE.
N3menenue 06bE€Ma rpu mog00uu.
CrepeoMeTpHUeCKHe 3a]Ia9d, CBSI3aHHbBIC
C BBEIUHCIEHHUEM 00BEMOB TEN U
IUTONIAJIEN TOBEPXHOCTEMN

80

KonTponsnas pabora "[1nomanu
MTOBEPXHOCTU U 00BEMBI KPYIJIBIX TE"

81

JIBM>KEHUsI MPpOCTPaHCTBA.
OtoOpaxxenus. [IBuxeHus: 1 paBEHCTBO
¢uryp. O6mue cBOMCTBA ABMKEHUN

82

Bupl nBukeHMid: napamiebHbII
MepPEHOC, IICHTPAJIbHAS CHUMMETPHS,
3epKaJIbHAsi CHMMETPHS, TTIOBOPOT
BOKPYT NPAMOi

83

[IpeoOpazoBanus nomoous. [psmas u
cdepa Diinepa

84

FCOMeTpI/I‘IeCKI/Ie 3aJa44 Ha
NPUMCHCHUC ABUKCHUS

85

KonTtponpHas pabota "Bekrops! B
npocTpaHcTae”




86

Ob6o6maromee moroperue 11 mousTuit
1 MEeTOJIOB Kypca reometpuu 10—-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"[lapanienbHOCTh NPSAMBIX U
IJIOCKOCTEH B IIpocTpaHcTBE"

87

Oo6o6maromee moBroperne 11 moHsTuit
U MEeTOJIOB Kypca reometpuu 10-11
KJIaCCOB, CHCTEMAaTH3aIis 3HAHUHN:
"BexTopsl B npocTpaHcTBe"

88

Ob6o6maromniee noproperue 11 nonstuit
1 METOJ0B Kypca reomerpun 10—11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"Bekrops! B mpocTpancTse"

89

O6o06matomee moBropeHue 11 moHsTHIA
U MeTOoJI0B Kypca reomerpun 10—11
KJIaCCOB, CHCTEMaTH3aIsl 3HAHUIL:
"O06BeM MHOTOTpaHHUKA"

90

O6o06matomee moBropeHue 11 moHsTHIA
U METOJI0B Kypca reomeTpunt 10—11
KJIACCOB, CUCTEMaTH3aIs 3HAHUIL:
"OO6BeM MHOTOTpaHHUKA"

91

O6o06matomee moBropeHue 11 moHsTHIA
1 METOJ0B Kypca reomerpun 10—11
KJIaCCOB, CUCTEMATH3allis 3HAHMIA:
"[Tmommaamn MOBEpXHOCTH U 0OBEMBI
KpYIJIbIX TEN"

92

Ob6o6maromniee noproperue 11 noHsTuit
U METOJIOB Kypca reometpuu 10—-11
KJIaCCOB, CUCTEMAaTU3aLUs 3HAHUM:




"ITnomaay moBEpXHOCTH U OOBEMBI
KpyIJbIX Ten"

93

Wrorosas koHTposibHas paboTa

94

Wrorosas koHTposibHas paboTa

95

[ToBTOpEHUe, 0600MICHNE U
CHUCTEeMaTH3allns 3HAHUI

96

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUH
COBPEMEHHBIX MHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHN

97

Hcropus pasBuTHs CTEpEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

98

Hcropus pasBuTHs CTEPEOMETPHUH KaK
HAyKHU " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

99

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

101

Hcropus pa3BUTHSA CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU




COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT Uit

Hctopus pazBuTHs CTEPEOMETPUH KaK
HAyKHU " €€ POJIb B Pa3BUTUU

102 1
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* MaremaTuka: ajireOpa 1 HayaJlo MaTEMaTHYECKOrO aHAJIN3a,
reometpusi. ['eomerpus, 10-11 knaccel/ Aranacsu JI.C., Byry3oB B.®., Kanomues

C.b. u apyrue, AxuronepHoe o6mectBo «M3narenbectBo «IIpocBemienuey

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA

o I'eometpus. Jlunaktuueckue marepuansl. 10 kmace / b. I'. 3uB. — 10-e uzg. —
M. : [Ipocsemenue, 2021. — 159 c.

o [Toypounsie pazpabotku o reomerpun: 10 knacc / Coct. B. . SpoBenko. —
M.: Bako, 2020. — 304c.

° I'eomeTpus. Jlunaktuueckue marepuansl. 11 kmace / b. I'. 3uB. — 10-e uzg. —
M. : IlpocBemenue, 2021. — 167 c.

o [Toypounsie pa3zpabotku o reomerpun: 11 kmacc / Coct. B. . SpoBenko. —

M.: Bako, 2020. — 315c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://skysmart.ru/
https://yaklass.ru /
https://edsoo.ru/

https://resh.edu.ru/
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