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HOACHUTEJIBHAS 3AIIMCKA

['eoMeTpust sBIsIETCS OMHUM M3 0a30BBIX KyPCOB Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus, TaK KaKk OOECreYyuBaeT BO3MOXHOCTb W3YUYECHHS JUCHUILIAH
€CTCCTBEHHO-HAYYHOW HAIPaBIECHHOCTH M TMPEAMETOB T'YMaHHTAPHOTO ITUKJIA.
[TockoNBbKY JTOTHYECKOE MBITTUICHHE, (POPMHUPYEMOE TTPH U3YyUECHUN 00yYarOIIIUMHUCS
MOHATUHHBIX OCHOB TE€OMETPHH, TPH J0KA3aTEIbCTBE TEOPEM W TIOCTPOCHHH
IIETTOYKH JIOTUYECKHUX YTBEPIKIACHUH MPH PEIICHAH TEOMETPUIECKHX 3a71a4, YMEHUE
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 HHIUBUIYATBHBIX CIOCOOHOCTEH 00yJaromUXCsl IPH U3YyUECHUN
IrCOMETPUHU, KaK COCTABJIAIONICH TpeaMEeTHOH oOnactn «MaremaTuka W
nH(POpMaTHKa» Yepe3 o0ecreueHue BO3MOKHOCTH MTPUOOPETEHUS U UCTIOIb30BAHHMS
0oJjiee TIIyOOKMX TeOMETPUYCCKUX 3HAHUW U JCHCTBUH, CIIeU(DPHUIHBIX TEOMETPHH,
¥ HEOOXOIMMBIX JIJIS YCIEITHOTO MPOPECCHOHAIEHOTO 00pa30BaHMs, CBI3aHHOTO C
HCIOJIb30BAHUEM MAaTEMATHUKH.

[TpropuTeTHRIMM 3ajlayaMu Kypca T'€OMETPUM Ha YIIIYOJIEHHOM YPOBHE,
PACHIUPSIOIIMMH U YCHIMBAIOIIMMHI Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

pacuiupeHne MnpeCcTaBICHUs] 0 TEOMETPUHM KaK YaCTH MUPOBON KYJIbTYPhI U
dbopmMupoBaHUE OCO3HAHMS B3aUMOCBS31 T€OMETPUH C OKPYKAIOIIUM MHUPOM;

dbopMupoBaHue MPEICTABICHUS O TNPOCTPAHCTBEHHBIX (UTypax Kak o
BOKHEUIINX MAaTEMATHYCCKUX MOJCISAX, IMO3BOJISIIONIUX OMHUCHIBATH U H3Yy4aTh
pasHbIC SABJICHUS OKPY’KAIOIIETO MUPA, 3HAHUE MTOHATHIHOTO aImapara 1o pas3zieiy
«CrepeomeTpus» yueOHOTr0 Kypca reOMeTpHUH;

dbopmupoBaHue YMEHUS BJIAQJIETH OCHOBHBIMH IIOHSATHSAMH 0
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMynT ¥ yMEHHE HX MPUMEHSATb, YMEHHS JOKa3bIBaTh TEOPEMbI M HaXOJUTh
HECTaH/IAPTHBIE CITOCOOBI PEIICHUS 3a/1a4;

dbopMupoBaHuE YMEHHUS paclo3HaBaTh HA YEPTEKaX, MOACISIX U B PealbHOM
MHpE MHOTOTPaHHHUKM M Teja BpalleHUs, KOHCTPYHUPOBATh T'€OMETPUUYECKHUE
MOJICIIN;

dbopMupoBaHHuE TMOHUMAHHUS BO3MOXKHOCTH aKCHOMATHYECKOTO ITOCTPOCHHMS
MaTeMaTHYeCKUX TEeOopui, (OpPMHUPOBAHWUE TOHMMAHUS POJU AKCHOMATHUKHU IPH
MIPOBEJICHUU PACCYKICHUM;

dbopMupoBaHUE yYMEHHS BIIQJCTh METOJAMH JOKa3aTEIbCTB U aJTOPUTMOB
pelIeHus, yMEHUS UX IPUMCHSITh, IIPOBOIUTH JOKA3aTEIbHbIC PACCYKICHHS B X0/
pelIeHNs CTePEOMETPUYCCKUX 3aJlad M 3aJad C IMPAKTHYECKUM COJIep)KaHHUEM,
dbopMuUpOBaHUE TPEJACTABICHUS O HEOOXOAUMOCTH  JOKAa3aTeIbCTB  IIPH



000CHOBaHMM MAaTEMATHYECKUX YTBEPKIACHUN U POJIU aKCUOMATUKH B MPOBEICHUU
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHME HWHTEIUIEKTYallbHBIX W  TBOPYECKUX
CroCcOOHOCTEM 00YyYarOIIMXCsl, MO3HABATEIbHON aKTUBHOCTH, MCCIIEIOBATEIIbCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEpECca K N3yUYCHUIO T€OMETPHH;

dbopmupoBanue (yHKIIMOHATBHONW TPaMOTHOCTH, PEJIEBAHTHON T'€OMETPHM:
YMEHHUS PAaclo3HaBaTh IMPOSIBICHUS TEOMETPUUECKUX TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HECHHBIX CUTYalUSIX W MPU U3YYCHUHU IPYTUX
y4eOHBIX  TIPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJCIUPOBAHUS PEAIbHBIX CHUTYyallud, HCCICAOBAHUSA TOCTPOCHHBIX MOJENEH,
UHTEPIPETAIMU TTOTYUYCHHBIX PE3YIbTaTOB.

OCHOBHBIMH COJIEpP)KATEIBHBIMU JIMHUSMH Y4eOHOTO Kypca «l'eomeTpus» B
10-11 xnaccax sBustorcs: «lIpsiMble M IJIOCKOCTH B MPOCTPAHCTBEY,
«MHororpanaukny, «Tema BpameHus», «BekTopel #  KOOpPAWMHATHI B
POCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpebGoBaHHE «yMETh OINEPUPOBATH
MOHSTUSMMY, PEJICBAHTHBIMU T€OMETPUU Ha YIITyOJaEHHOM ypoBHE 00ydyeHus B 10—
11 xmaccax, OTHOCHUTCS KO BCEM COJCP)KATEIbHBIM JIMHUAM y4eOHOro Kypca, a
dbopMupOBaHUE  JIOTUYECKMX YMEHMH  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTeNbHbIM JIMHUSM, HO U 10 rogam oOyueHus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YEeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0ydaroIIuecs
oOpamaiuch HEOJHOKpPaTHO. OTO  TMO3BOJIAET OPraHU30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
COOJII0/IEHNEM TIPUHIIUIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPECTABICHUN 00Yy4aIoUIUXCsl, PacIUpsisa U yriayOmsis
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHHUs,  MOCTPOSHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MporpamMMm, OOecneunuTh yriayOnEHHOoe
M3y4YeHHE TEOMETPHUH KaK COCTaBIsoNIel yueOHoro nmpeamera «MaTemaTukay;

MOJITOTOBUTHh OOYYAIOMIUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccun, obecrnednBasi MPEEMCTBEHHOCTh MEXKITY
o0muM ¥ podeccuoHaTbHBIM 00pa30BaHUEM.

Ha wusyuenme yudeOHOro kypca «l'eoMerpus» Ha YriyOJIEHHOM YpOBHE
otBoautcs 204 yaca: B 10 kmacce — 102 ygaca (3 gaca B Heento), B 11 kiacce — 102
yaca (3 yaca B HEJIeJIO0).



COIEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

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 CKpelluBaromuecs npsiMble. [IpU3HaKW CKpEUIMBAIOIINXCS
npsiMbIX. [lapanienbsHOCTh OPSIMBIX U TIJIOCKOCTEN B MMPOCTPAHCTBE: NapaslieIbHbIC
psIMbIE B IPOCTPAHCTBE, MAPAIIICTBHOCTh TPEX NPAMBIX, HapaICIbHOCTD NPSIMOM
U 1iockoctu. [lapannenbHoe W IEHTpalibHOE NPOEKTHUPOBAaHUE, H300paKeHHE
¢uryp. OcCHOBHBIE CBOWCTBa MapajuIeIbHOIO MpoeKTHpoBaHus. M3o0pakeHue
dburyp B mapamienbHON MPOCKIMHU. YTJIBI C COHANPABICHHBIMU CTOPOHAMHM, yTOJ
MEXy NpsIMbIMM B MpocTpaHcTBe. [lapamienbHOCTh TIIOCKOCTEH: napasuiebHbIe
IJIOCKOCTH, CBOMCTBa napaiesIbHbIX MJIOCKOCTEHN. [Ipocreitimne
NPOCTPAHCTBEHHbIE (DUTypbl HAa IUIOCKOCTH: TETpadlp, Mapajuielenunes,
MOCTPOEHUE CEUCHHI.

[lepneHAUKYJISPHOCTD MPAMON M IUIOCKOCTH: NEPIEHAUKYJIIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MPSMBbIE MApPAUIENbHBIE W NEPHEHAUKYISPHBIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW M IUIOCKOCTH, TEOpeMa O NpsMOM
NEPIEHIUKYISPHON IIJIOCKOCTH. OpToronansHoE MIPOEKTUPOBAHHUE.
[lepnieHAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 TTOCKOCTH, MPOEKIUS (GUTYPHI HA TUIOCKOCTh. [lepreHauKynspHOCTh
IJIOCKOCTEM: MPU3HAK IEPIEHINKYJSIPHOCTH ABYX IUIOCKOCTEH. TeopeMa o TpEx
NEPHEHIUKYISApaX.

Yriael B MPOCTPAHCTBE: YIrOJl MEXIY NPSAMOW M IUIOCKOCTBIO, ABYI'DAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IJIOCKUX YTII0B MHOTOTPAaHHOTO yria. CBOKMCTBA MJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOIO yIiIa. TeopeMbl KOCHHYCOB U CUHYCOB JIJI TPEXTPAHHOTO YIJa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpansHuka. Ilpusma: n-yrosbHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBI, OOKOBAsi M MOJTHAS MOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsAMOYTrOJIbHBIM NapajuIeIenuNe] U ero cBorMcTBa. Kparuaitmue
MyTH Ha TOBEPXHOCTH MHOrorpanHuka. Teopema Oilnepa. IIpocTpancTBeHHas
teopema Iludaropa. [lupamuaa: n-yrojibHas nupamuja, IpaBuUiIbHAsA U yCEUEHHAs
nupamusibl. CBoiicTBa pébep U OOKOBBIX TpaHel MNPaBWIbHOM MUPaMUIBL.
[IpaBunbHBIE MHOTOTPAHHUKH: IPAaBWIbHAS IpU3Ma M NpaBUWJIbHAS MHPAMHUJA,



MpaBUJIbHAs TPEYTOJIbHASI TUPaMUAa U IPaBUIIbHBIN TeTpasap, KyO. [IpeacraBnenue
O IPaBUJIBHBIX MHOTOTPAHHUKAX: OKTAP, NOAEKAdAP U UKOCAdIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pE&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTHM M TOJHOM MOBEPXHOCTH MPSMOM TPHU3MBI,
II0LIAAb OCHOBAHMM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH NpsiMoi ipu3Mel. [ nomansb
OOKOBOM MMOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW MHPAMU[bI, TEOpemMa o
IJIOIIAAM YCEYEHHOU IMPaMUBL.

CummMmeTpuss B TOPOCTPAHCTBE. ODJIEMEHTBl CHUMMETPUM  IPABHIIBHBIX
MHOTOrpaHHUKOB. CHMMETpusi B NPaBWIBHOM MHOIOTPaHHUKE: CHMMETpPHS
napajulesenunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA IPAaBUILHOMU
IAPAMUIBI.

BeKkTOophI 1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApPHBIC, COHAIPABICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IToHaTHE KOMIUTaHApHBIE BEKTOpHI. lIpuM3HAK KOMIUIaHApHOCTH TPEX BEKTOPOB.
IIpaBuiio napaienenunena. Teopema O pasIoKEHUH BEKTOpa II0  TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsAMoyronbHass  cucremMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatsel BekTOopa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOI Mexay Bekropamu. CKalsgpHOE IIPOU3BEACHUE

BEKTOPOB.
11 KIJACC

TeJsia BpameHus

[loHsTHs: UWIMHIpPUYECKAss TOBEPXHOCTh, KOHWYECKas MOBEPXHOCTH,
chepuueckass TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
WINHAP, KOHYC, yCeUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue cepbl
U IJIOCKOCTH, KacaTelbHasl IIIOCKOCTh K cdepe. M300paskeHne Ten BpalleHus Ha
miockoctu. Pa3BépTka munuHapa u konyca. Cummerpust chepsl 1 mapa.

O6béMm. OcHoBHBIE CcBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUpaMHUIbl 1 KoHyca. O0BEM Mapa u MapoBOTO
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOrpaHHUKOB. [Ipw3ma, BmucanHas B
MWINHAP, OMHCAaHHAs OKojo uwuiauHApa. Ilepecedyenme cdepbl u mapa c
miockocThio. Kacanue mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOTPAHHHUK WA TEJO
BpAaIICHMSI.



[Tnomans MOBEPXHOCTH IUIMHApPA, KOHYCa, IUIOMIaab cPepbl U e€ JacTei.
[logoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeobOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
MJIOCKOCTH C UCIIOIB30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpalllCHUS: CEUEHUS IIUIUHIpA
(mapayiieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAHUIO U MPOXOJASAIIUE Yepe3 BEPILIUHY), CEUCHUS I11apa, METOAbl TOCTPOCHUS
CEUYEHUM: METOJ CIeJI0B, METOJI BHYTPEHHEr0 MPOCKTUPOBAHUS, METOJ TIEpeHoca
CEKylIEHN MIIOCKOCTH.

BekTopbl U KOOPANMHATHI B MPOCTPAHCTBE

Bexkrtopsl B mpocTpancTBe. Onepanuu Hajl BEeKTopamu. BekTopHOe yMHOXKEHNE
BekTOpoB. CBOICTBa BEKTOPHOTO yMHOXEHMs. [IpsiMmoyrosnpHas cuctema
KoopauHAT B mpocTpaHcTBe. KoopawHaTel BekTopa. PaznmokeHue BeKTOopa IO
6asucy. KoopamHaTHO-BEKTOPHBINA METO/ TIPU PEIICHUH T€OMETPUUSCKUX 3a71a4.

J{BHKeHUs] B IPOCTPAHCTBE

JIBwxenust npoctpancTtBa. OtoOpaxkeHus. [[BkeHHS M paBEeHCTBO (UTYP.
OO6mue cBoiicTBa JABWKEGHHWM. Buasl JBWKEHUH: TapauielbHBIA TEPEHOC,
IEHTpaJbHAs CHUMMETpPHS, 3epKajibHasi CUMMETpHUS, IOBOPOT BOKPYT TMPSIMOM.
[Ipeobpazosanus nomobus. [Ipssmas u chepa Ditnepa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMN 00YYaIOIIEerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, TPEACTABICHNE O MATEMAaTUUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTyp, SBICHUN, MPOLEIYD
TPaXJIaHCKOTO  obOmiecTtBa  (BBIOOPHI, ONPOCHl U JPYroe),  YMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAaMH 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
JOCTHXKEHUSIM POCCHUMCKUX MAaTEMAaTHUKOB M POCCUUCKON MaTeMaTUYECKON IIIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCHUICKOro Hapojaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, dTUYECKOT0 MOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM
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
3aKOHOMEPHOCTEN, 00BEKTOB, 3a/1a4, PEIICHUM, PaCCY>KI€HUH, BOCTIPUUMYUBOCTH K
MaTE€MAaTHYECKUM aCHEKTaM Pa3IN4YHbIX BUIOB UCKYCCTBA;

5) pusnyeckoe BoOCIUTAHME:

chOpPMHPOBAHHOCTh yMEHHS TPHUMEHSAThH MaTeMaTH4YeCKWe 3HAHHUS B
HWHTEpEcax 3JI0pOBOT0 1 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE THUTAaHHE, COATAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyJsipHast pU3NUecKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTENBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

FOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTU TPYIOJIO0UsA, HUHTEpec 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  MaTreMaTHYeCKOMY  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
COIMATLHO-KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIUATLHOMN
Cpe/bl, OCO3HaHUE II100aIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMCHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM IS pelieHusl 3agad B 00JacTu
OKpY’)Karolel cpenpl, IUIAHUPOBAHHE IIOCTYNKOB W OLEHKH WX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIECTBEHHOM MPAKTUKU, TOHUMAHUE MaTEeMaTHYECKON
HayKU Kak c(hepbl 4eJI0BEUECKOM NEeSITEILHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL Pa3BUTHS ITUBWIN3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYECKOM
KyJIbTYypOH KaK CPeJCTBOM MO3HAHUS MUPA, TOTOBHOCTBH OCYIIECTRIISITH TPOCKTHYIO
U UCCJIEJIOBATEIBCKYIO ACATEIbHOCTh HHINBUAYAJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMAaTHYECKUX
OOBEKTOB, TMOHSTHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHH] TIOHSATUHN, YCTAHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KIIacCU(DUKAIUH,
OCHOBaHUS 7151 0000IIEHNS U CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIIN3A,

BOCIPUHMMATh,  (OPMYJIUPOBATH W  MPEeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3AUMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIONCHUSIX U YTBEPKACHUSX, MpEJiaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTENW U IPOTHUBOPEUNI;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI IO aHAJIOTUH;

POBOJIUTH CAMOCTOSATENLHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BbIOMpaTh cmoco0 pemieHus y4eOHOM 3amadu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PELIEHHUS, BBIOUPATh HanboJiee MOAXOASIINI C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbckue 1eicTBHS:



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

IPOBOAUTH CAMOCTOSTENbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMU, IBICHUSIMHU, MTPOLIECCAMH;

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

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TaKKe BbIJBUTATh
IPENOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

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 UHTEPIIPETUPOBATH MHGOPMAIIMIO PA3IMYHBIX BUAOB U (popm
IpEe/ICTaBIICHUS;

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

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBI€ YHHUBepPCaJIbHbIE YUeOHbIe elCTBHS

OO0menmue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIAMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX
U THCHMEHHBIX TEKCTaX, JaBaTh IIOSACHEHUS TIO XOJYy PpEIICHUS 3ajadH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yJIbTarT;

B XOJI¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKITaeMOW TEMBI,
mpoOJIeMBl, pelracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITOHUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKICHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jIWyMde U CXOJICTBO IMO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpOBATh pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJICTABISATh PE3yJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HWCCIIeIOBaHNUs,
MIPOCKTA, CaMOCTOSITEILHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4ETOM 3a1ad
MpEe3EHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂble HeﬁCTBHH
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, IMOIMOHAJIbHbIN MHTE/VICKT:

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

NPEIBHUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHKHYTh MPH PEIICHUU 3aJ1a4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3y/IbTaTa IEIH U YCIOBHSIM, OOBSCHSATD MPUIHHBI
JTOCTIKEHUS WM HEJIOCTIKCHHS PE3yJbTaTOB JICITCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

IOHMMAaTh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAaHIHONH M HWHJIWBHIYyIbHOU
paboOThl MpU pEIIeHWH YYEeOHBIX 3ajad, NPHHWMATh IeJIb COBMECTHOM
JCATEIBPHOCTH, TUTAHMPOBATh OPraHU3aIMI0 COBMECTHOH pPaOOTHI, paclpeneisiTh
BUJIBI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIO/IEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHS, 0OMEH MHEHH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PabOThI U KOOPIUHUPOBATH
CBOM JICUCTBHSI C IPYTUMU YIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIAJia
B OOmMi TPOAYKT 1O KPUTEPHUsM, CGHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca o0yJaronuiics HayauTcs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHNH 337249 U MTPOBEICHUH MaTEeMAaTUYECKUX PACCYKIACHUH;

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

e KJIacCU(PUIMPOBATH B3aMMHOE PACIIOJIOKECHHE MPSMBIX B TMPOCTPAHCTBE,
TUTOCKOCTEH B IPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEH B MMPOCTPAHCTBE;

e CBOOOJNHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
IPOCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTIOI'PAaHHHUKOB (TMpHU3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1accuuKaIuu;

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

e BBINOJIHATD napajuienabHoe, LEHTPAJIbHOE u OpPTOTrOHAIBHOE
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  TOBEPXHOCTEM  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 3a7ad IOBBIIMIEHHOIO M BBICOKOI'O YPOBHS
CJIOKHOCTH;

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

e WU3BJEKaTh, NpPEOOpPa3OBbIBATH M HHTEPIPETUPOBATH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NpPe/CTaBICHHYIO Ha
yepTexax U pUCyHKax;

e IMPUMEHATH MOJYYEHHbIE 3HAHMS HA IPAKTHKE: CpaBHUBaTb W
aHAIM3UPOBATH pPEaJbHbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE IOHATHUS B
npolecce IOHMCKa pelIeHHs MaTeMaTHYecKu COopMyIHPOBaHHOMN
npoOJieMbl, MOJEIUPOBATh pEalbHbIE CUTyallMd HA SI3bIKE TCOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHHEM I€OMETPUUYECKHX
HNOHATUN MU TEOpeM, amnmapaTta aiareOpbl, pemaTbh MPaKTHUYECKHUe 3ajay,
CBSI3aHHBIE C HAXOXKJAECHUEM T€OMETPUUECKUX BEJIMYNH;

e UHMETh MpEACTAaBICHHUS 00 OCHOBHBIX 3Tallax pPa3BUTUS TFEOMETPUM Kak
COCTaBHOMU 4acTu (yHIaMEHTA Pa3BUTHUS TEXHOJIOTHH.

K xonny 11 kinacca oOyvaromuiicst HAy4UTCS:



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

OTEPUPOBATH MOHITUSMHU, CBSI3AHHBIMU C TE€JIAMU BPAILICHUS: [TUIMHAPOM,
KOHYCOM, chepoit u mapom;

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

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

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

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TMOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

n300pakaTh H3ydaemble (QUTYPHI, BBINOIHATH (BBIHOCHBIC) IUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTb CEUEHUS TEJl BPAILlCHHUS;

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

CBOOOJTHO OTIEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPANHAT;
pemaTh reOMETPUUYECKHUE 3a/1a4U Ha BBIYMCIICHUE YTIIOB MEXIY MPSAMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUN OT TOYKH JI0 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PELICHUU;
CBOOOJTHO OMEPHUPOBATH TOHATHSIMH, CBSI3aHHBIMH C JIBIDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBINIOJIHSITh H300paKEHHS] MHOTOTPAHHMKOB M TE€Jl BpalleHUs IIpU
NapajuieIbHOM  NEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pPKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus MOI00US;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAllEHUS: CEYEHUs LUIUHIpA
(mapanienbHO U NEPHEeHAUKYISIPHO OCH), CEYEHUs KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepEe3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOCHHUSI CEUEHUH: METOJ CIJIEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH IIIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

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

pewmare 3aJadyd Ha J0Ka3aTeJbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJIUYNH;

IIPUMEHSATH MPOrPAMMHBIE CPEACTBA U BJECKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHSTH MTOJTYYEHHBIE 3HAHUS HA PAKTUKE: CPABHUBATh, AaHAIIM3UPOBATH
U OLICHWBAaTh PEAJIbHBIC CUTYallUH, MPUMEHATb HU3YUYCHHBIC TIOHATHSA,
TEOPEMBbI, CBOMCTBA B IIPOLIECCE IIOMCKA PEHICHUA MATEMATUYECKU
chopMyJIUpPOBaHHOW MPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTYyalluu Ha
SI3bIKE TEOMETPHUH, UCCIIEA0BATH OCTPOCHHBIE MOJIENIM C UCIIOJIb30 BAHUEM
FCOMETPUYECKUX TOHITHH M TEOopeM, ammapara aiareOpbl, periaTh
MPAKTUYECKUE 3aJauyM, CBA3AHHBIC C HAXOXKICHUEM TE€OMETPUUECCKUX
BEJIMYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallaXx Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyHJIaMEeHTa Pa3BUTHS TEXHOJIOTHA.



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 BBenenue B crepeoMeTpuio 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 4yepTexkax. Mcropus pazButus
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 HEPIIEHINKYISPDI:
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 yYroia Mexay MnpsaMbIMH 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

CrepeoMeTpHuueckue 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 CKPCHINBAOIIUMUCS IPAMBIMU 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 AJIs
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

CucreMaTusalus 3HaHUH
"MHOTOrpaHHUK U €ro 2JIEMEHTHI"

80

[Tupamuga. Buasl nupamun. [IpaBunbaas
nupamMua

81

[Ipusma. IIpsmas v HaKJIOHHAS TPU3MBI.
[IpaBunbHas nmpu3zmMa

82

[Ipsimoii mapannenenurnesn,
MPSIMOYTOJIbHBIN Tapasieenumne, Kyo

83

Brimykiibie MHOTOTpaHHuKH. 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 Mexay 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 O00011IeHNE U CUCTEMATH3ALUS 3HAHUA 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 OTPE3Kax
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 TOYKHU JI0
TUIOCKOCTHU B KyOe

14 Haxosxienue paccTosiHUi OT TOYKHU JI0
IJIOCKOCTH B IPABUJILHOM MUpPaMHJIC

15 KonTtponbHas pabota "Ananuruyeckas
reoMerpus’"

16 Ceuennss MHOTOTPAaHHUKOB:
CTaHJapTHHIE MHOTOTPAaHHUKHU

17 CeueHunss MHOTOTPAaHHUKOB: 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
IIJIOCKOCTHU: TEOPEMA O TPeEX
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 ceyeHuit 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 yaBoeHuu Ky0a, o
KBaJIpaType 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

CrepeoMeTrpuueckre 3a1au, CBI3aHHbIE
¢ 00bEMaMH HaKJIOHHOW MPU3MBI

43

CrepeomeTpuiecKkue 3a/1auu, CB3aHHbIC
¢ o0BEMamMu MUpaMUIbI




[Mpuknanaeie 3anaun mo Teme "OOBEMBI

44 ten", CBSI3aHHBIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Mpuknanaeie 3ampa4n mo Teme "OO0BEMBI
Ten", CBA3aHHBIE C 00BEMOM NHPAMHUIBI

46 [Tpumenenne 00bEMOB. Brruncienne
paccTosHUA J0 IIOCKOCTH

47 Kontponbhas padota "O0bEM
MHOTOTpaHHUKa"
Hunuaapuyeckas MoBEPXHOCTD,

48 00pa3yromnue MHJINHIPUIECKON
MTOBEPXHOCTH

49 Hunmuuap. [psmoi KpyroBoi HAIUHAP.
[Tnomaas MOBEpXHOCTH LUIMHIIPA

50 Konunueckas noBepxHOCTh, 00pa3yroIiue
KOHUYECKOM moBepXHOCTH. KoHyC

51 CedeHue KOHyca III0CKOCTHIO,
napajuieNbHOM MIOCKOCTH OCHOBAHUS

50 VYceuénnsiit konyc. M3o0paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomanas 60KOBOIM MOBEPXHOCTH U
MIOJIHO MMOBEPXHOCTH KOHYCA

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

55 JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,

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 ChEpoi 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 uuHApa. Teopema 06 00bEMe
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 00BEMOB ITWIIMH/IPA,
KOHyca

76 [Tpuknagaeie 3anaun mo 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 MIAPOBOTO
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 niBukeHMil: mapauieabHbII
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 MEeTOJI0B Kypca reomeTpunt 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 METOoJ0B Kypca reomerpun 10—11
KJIaCCOB, CUCTEMATH3allis 3HAHMIA:
"[Tmommaamn MOBEpXHOCTH U 0OBEMBI
KpYIJIbIX TEN"

92

Ob6o6maromniee noproperue 11 noHsTuit
U MEeTOJIOB 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 TEXHOJIOTHUI

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 TEXHOJIOTUI

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 pazBuTHsl CTEPEOMETPUH KaK
HAyKHU " €€ POJIb B Pa3BUTUU

102 1
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI
OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Marematuka. ['eomerpus : 10 kiacc: yrinyOiaeHHbIN ypoBeHb : yueOHuk / A.l'.
Mep3snsik, .A. Homuposckuii, B.b. [TomoHckuii u ap.; nox pea.
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