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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHON HAIIPABJIEHHOCTH M MPEIMETOB T'YMAaHHUTAPHOI'O ILMKJIA.
[lockonbKy  JlOrMYecKoe  MblieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  ONPOBEpPraTb TUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYeHUH T'€OMETPHUH, KaK COCTaBJISIONIEeH mpeaMeTHol obnactu «MaTemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIOJIb30BAaHUEM MATEMATHKH.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupoBaHUE OCO3HAHUS B3aHMOCBSI3U T€OMETPUH C OKPYKAIOLIUM MHPOM,;

(opMupOBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMEeTpuH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHuEe YMEHHs pacro3HaBaTh Ha YEPTEKax, MOJEISAX U B PEalbHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUN PACCYKICHUN;

dopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JIOKa3aTeJbCTB U AJTOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(popMHUpOBaHME MPEACTABICHHS O HEOOXOJMMOCTH  JIOKA3aTEJIbCTB  IPH



000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpeca K U3yUYCHUIO TeOMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusroTcsa: «[IpsMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCHUTCS KO BCEM COZCPKAaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE NPEIMETHBIM pe3yibTaTaM ocBoeHusi depepasibHON paboueit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYECKUMU MOHSATUSIMH M HABBIKAMU TMOCJIEI0BATEIHLHO M TIOCTYNATENbHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4EHHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE TTO3BOJISIET:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOMUXCS K TMPOJODKCHHUIO HW3YYCHUS MATEMATHUKU C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO0).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aAKCHOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
OpsIMbI€ B POCTPAHCTBE, MAPAILIEIBHOCTh TPEX MPSIMBIX, TAPAJIIEIBHOCTD MPSMOi
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHcTBe. [lapanienbHOCTh MIOCKOCTEN: MapasuienbHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpsSMbIE MapajljielibHble U MEPHEeHIUKYJIApHbIE K IJIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKHU JO TUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YIOJI, JINHEWHBIM yIOJl ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHbBIC YTJIbIL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. [lpusma: Nn-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, kyO. IlpenacraBieHne o NpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH U TOBEPXHOCTU TNPABWIBHOW MUPAMUIBI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUs IPaBUIBHOU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. IeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapaienenunena. Teopema O pasIoKEHUM BEKTOpa II0 TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: WWIMHAPUYECKAs IMOBEPXHOCTh, KOHHUYECKAash IOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHus: Ha iockocTu. Pa3BépTka nunuuapa U koHyca. Cummerpus chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPHU3MBI, IMIIMHIAPA, TUPaMHUIbl U KoHyca. O0BEM Mmapa u mapoBOTO
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipw3ma, BmucaHHas B
MWINHAP, OMHCAaHHAs OKojo unuiauHApa. Ilepecedenme cdepbl u mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAHHUK WM TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJ CJIeIOB, METOJI BHYTPEHHEr0 NMPOEKTUPOBAHUS, METOJ| IepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B mpoctpaHcTBe. KoopaunaTel BekTopa. PasznosxkeHue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWKEHWI: TapaulelbHBIA TEepeHoc,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMN 00YYaIOIIEeTroCcsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUHM C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'pakJIaHCKOW UIACHTUYHOCTH, YBAXKCHHUS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUMBOTO OYAyIIEero;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHas (U3UUecKasi aKTUBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHKE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUUECKUX 3a]]a4 MaTEeMAaTUUE€CKON HAalpaBJIEHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, OCO3HaHUE II100AIBHOTO XapaKkTepa 3KOJIOTHYeCKUX MpoOieM, OpUeHTAIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOHW KaK CpPEJCTBOM IO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYUIECTBEHHBIE MPU3HAKM MAaTEMaTHYECKHUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIIpUHMMATh,  (HOPMYIUPOBATH W  NPEOOPA3OBBIBATH  CYXKIICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUCHUH, YMO3aKJIIOUEHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpaTh cmoco® pemieHus Yy4eOHOW 3amadd  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCH,,  (QUKCHUPYIOIIME  MPOTHBOpEUYHE,  Mpoliemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHU4ecKoro oObeKTa, sIBJICHUs, Ipolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUTAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(MOPMAIIMIO U3 UCTOYHUKOB PAa3IMYHBIX TUIIOB, aHAJTU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHUPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHUS MO XOAY PELICHHs 3aJadH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIICHUS, COTMOCTABISATh CBOU CYXKICHUA C CYXICHUSIMU JAPYTUX YYACTHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MPOCKTa, CaMOCTOSITEIHLHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4YETOM 3amad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C yUETOM HOBOW MH(OpMaLUu.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
criocobamMu CaMOIPOBEPKH, CAMOKOHTPOJSI Tpollecca U pe3yibTaTa pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHIYaJTIbHOM
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYMIOBBIX GopMmax paboThl (0O0CYXaeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHUH 337249 U MTPOBEICHUA MaTEeMAaTUYECKUX PACCYKICHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUIECKUX 3a/1a9;

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

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

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (Mpu3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJHO ONEpPUPOBATH TMOHATHSIMH, CBSI3aHHBIMH C  CE€YEHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
POCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH HM300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHUS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMH, BBIOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

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

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

e CBOOOJIHO OMNEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOLUIMMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelaTrh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHUYECKHMX OTHOLICHWH H
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 33/1a4;

e W3BJIEKaTh, MPeOOPa30BbIBATh U HMHTEPIPETUPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAIbHbIE CUTyallud, MPUMEHATh W3yUYECHHbIC MOHSTUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXO0XKJICHHEM T€OMETPUUECKUX BEIIUYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS T€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHUYECKOM U c(hepuyecKoil MOBEPXHOCTSIMHU, OOBIACHATH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIEHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OINEPUPOBATH MOHATUSMM, CBI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (QUTYPHI, BBINOIHATH (BBIHOCHBIC) TILUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
POCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, NpelCTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIYHCICEHHE PACCTOSIHUM OT TOYKU JI0 IJIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHUY;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKeHUS] MHOTOTPAHHMKOB W TeJ BpAIICHUS MPHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAIECHUSA: CEYEHUs LUINHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBAHHIO M MPOXOSALINE YepEe3 BEPLINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;
MPUMEHSITh TeoMeTpuYecKkre (aKThl ISl PEUICHUS CTEPEOMETPUUYECKHUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

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

IPUMEHSATh MPOrPAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecKu  cPopMyaupoBaHHONW  MpoOJIeMBbl,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMETh TPEJCTABICHUS 00 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [NeprieHAUKYIIPHOCTH MPSMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHuKH 7
BekTopsl B mpocTpaHcTBe 12
3 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HJ;GHI:IG " 15 1
cUCTeMaTH3alus 3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24 1
5 [Tmomaam moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBuKeHus 5) 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTH4eckue
padoTsI

Jara
HU3yUYeHusi

Jara mo
pakry

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

OcHoBHbIE TpaBUIIa
n300pakeHsI Ha PUCYHKE
IUIOCKOCTH, MapajuleIbHbIX
MPSIMBIX (OTPE3KOB),
CepeINHBI OTpe3Ka

[Tonarusa crepeomerpun:
TOYKa, MpsiMasi, IIIOCKOCTb,
npoctpancTBo. OCHOBHBIE
MpaBuUJia U300paKeHHS Ha
PHUCYHKE IJI0CKOCTH,
napayuieNbHbIX TPSIMBIX
(OTpe3KOB), CepeIUHBI
oTpe3ka

IlonsTHs: MEPECCKAIOIUECA
INIOCKOCTH, IICPCCCKAIOIIUCCS
InpsMas U IJI0CKOCTb,
MOJIYIIPOCTPAaHCTBO

IlonsaTus: MNEPCCCKAOIMUCCA
IINIOCKOCTH, MEPCCCKAIOIINCCA
npsaMas 1 mI0CKOCTb,
TOJYIIPOCTPAaHCTBO

MHororpaHHuKkH,




n300pakeHue MPOCTEHIITIX
MIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHukH,
n300pakeHNe MPOCTEHIITIX
MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AKCHOMBI CTEpEOMETPHH U
IIEPBBIE CIEICTBUS U3 HUX

AKCHOMBI CTEpPEOMETPHH U
IIEPBBIE CIIEICTBUS U3 HUX

AKCHOMBI CTEpPEOMETPHH U
MIEepBBIE CIE/ICTBUS U3 HUX.
CriocoOblI 3a1aHUs TPSIMBIX U
IJTOCKOCTEMN B MPOCTPAHCTBE.
O06o3HaueHust TPSAMBIX U
IIJIOCKOCTEMN

10

N3obpaxenue ceueHuit
MUpPaMUIbl, KyOa U IPU3MBI,
KOTOPBIE MPOXOJIST Yepe3 X
pé6pa. N3obpaxenue
MePeCceUeHUs MOTy4YSCHHBIX
iockoctei. PackpamuBanue
MOCTPOCHHBIX CCUCHUI
pa3HBIMU IIBETaAMU

11

N3o0paxkenue ceueHmit
MUPaMUJIbI, KyOa U IPU3MBI,
KOTOPBIC MPOXOJIAT Yepe3 X
pEbpa. M3obpaxenue




IIEpECEUCHUS TOJTYYEHHBIX
IJI0CKOCTEN. PackpamuBanue
MMOCTPOEHHBIX CEUCHU I
Pa3HbIMU LIBETAMHU

12

N3o0paxkenue ceueHmit
MAPaMHUJIBI, Ky0a U TPU3MBI,
KOTOpBbIE MPOXOJIAT Yepe3 UX
pé6pa. N3obpaxenue
IepeceyeHus! MOJTy4YEeHHBIX
IJI0CKOCTEN. PackpammuBanue
MOCTPOEHHBIX CEYEHUN
Pa3HbIMH LIBETAMHU

13

N3obpaxenue ceueHmit
MMUPaMU/IbI, Ky0a ¥ TIPU3MBI,
KOTOPBIE MMPOXOIAT Yepe3 Ux
péb6pa. N3obpaxenue
TepeceYeHMS TOTYICHHBIX
I1ocKkocTei. PackpammBanue
MMOCTPOCHHBIX CEUEHUN
pPa3HBIMH IIBETAMHU

14

Metox cnenoB s
MMOCTPOCHHUS CEUECHUN

15

Merton crnenoB st
MIOCTPOCHHUSI CEYCHHUIA.
CBoiicTBa nepecevyeHuit
MPSIMBIX U MJIOCKOCTEN

16

Meroz ciienoB aiis
MOCTPOEHHUSI CEUECHU .
CBolicTBa nepeceyeHmi




HPSIMBIX U IIIOCKOCTEN

17

[TocTpoenue ceueHuit B
nupamuze, Kyoe 1o Tpém
ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEU U
3aMMch I1aroB NOCTPOEHUS

18

[Toctpoenune ceueHuit B
nupamue, Kyoe mo Tpém
ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEU U
3aMMch H1aroB NOCTPOEHUS

19

[Toctpoenune ceueHuit B
nupamue, Kyoe mo Tpém
ToukaM Ha p&opax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U
3aMMch M1aroB NOCTPOCHUS

20

[Toctpoenune ceueHui B
nupamuze, Kyoe mo Tpém
ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX YepPTEXKEN U
3aMMch M1aroB MOCTPOEHUS

21

[ToBTOpEHME TIIAHUMETPUU:
Teopema o
MIPONOPLUUOHATBHBIX
otpeskax. [logobue
TPEYTrOJIbHUKOB

22

[ToBTOpEHME TIITAHUMETPUM:
Teopema Menenas. Pacuerst
B CEYEHUSAX HA BBIHOCHBIX




yeprexax. Mcropus
pa3BUTHUSA IJITAHUMETPUU U
CTEPEOMETPUH

23

KonTtponsnas pabora
"AKCHOMBI CTEPEOMETPUH.
Ceuenus"

24

B3anmHoe pacrnionoxenue
MPSIMBIX B IPOCTPAHCTBE.
CkpemuBaronecst npsiMble.
[Ipu3Haky ckpemuBaronmxcs
npsMbIx. [TapamnensHbie
MIpsIMBIE B ITPOCTPAHCTBE

25

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOi
MapajieIbHON JaHHOU
NPpAMOM, IPOXOASAIIEH Yepe3
TOYKY IMPOCTPAHCTBA U HE
JIeJKaIller Ha JaHHOW MPSMOM.
Jlemma o nmepeceyeHuun
MapajuIeIbHbIX MPSAMBIX
IUIOCKOCTBIO

26

[TapannensHOCTB Tpex
npsiMbIX. Teopema o TpEx
NapajuieIbHbIX MPSAMBIX.
Teopema o
CKPEILIMBAOIINXCS TPAMBIX

27

[TapamiensHoe
npoekTupoBanue. OCHOBHbIE
CBOMCTBA I1apajlIEILHOTO




IIPOEKTUPOBAHUS.
N3o6paxenue pa3Hbix puryp
B MApaJUICIIBHON ITPOCKIUN

28

eHnTpanbsHas mpoexuus.
VY01 ¢ COHaNPaBICHHBIMU
CTOPOHAaMH. YTOJ MEXAY
MPSIMBIMU

29

3amauu Ha 0Ka3aTeIbCTBO U
HCCIIeIOBaHNE, CBSI3aHHBIE C
pacnonomeHHeM prIMI)IX B
MIPOCTPAHCTBE

30

[TonATHA: MapamienbHOCTh
MPSIMOM M TJIOCKOCTH B
npoctpancte. [Ipu3znak
MapaJJIETLHOCTH MPSIMOM 1
mockoctu. CBocTBa
MapaJJIEILHOCTH MPSIMOI 1
IIJIOCKOCTH

31

FCOMeTpI/ILIGCKI/Ie 3aJa44 Ha
BBIYHMCJIICHUE U
J0Ka3aTcJIbCTBO, CBA3aHHBIC C
IapalsiCJIbHOCTBIO ITPAMBIX U
IUIOCKOCTEHN B MMPOCTPAHCTBEC

32

IlocTpoenue ceuenus,
IIPOXOJALIETO YEPE3 AAHHYIO
MPSIMYIO Ha YEpTEkKe U
NapajuIeJIbHOTO APYrou
npsAMoi. Pacyér oTHOmEHUI

33

[apannenbHas npoexuus,




MNPUMCHCHUC I IMOCTPOCHUA
ceueHHi Kyda u
napauienenumnena. CpoiicTBa
napaJiesienuneia 1 Mpu3Mbl

34

[TapannenpHbIE INIOCKOCTH.
[Ipu3Haky napamuieaIbHOCTH
JIBYX TJIOCKOCTEM

35

Teopema o mapauieIbHOCTH
Y €TMHCTBEHHOCTHU
IJTOCKOCTH, TPOXOASAIIEN
4yepe3 TOUKY, He
MPUHAJICKAILYIO TaHHOM
TIJIOCKOCTH | CIICJICTBUS U3
HEeE

36

CBolicTBa napauiesibHbIX
IIJIOCKOCTEM: O
MapayieIbHOCTH MPSAMBIX
nepeceyeHust npu
MEPECEYCHHUH JIBYX
napajuieNbHbIX IIOCKOCTEH
TpeTbei

37

CBoiicTBa napajuienbHbIX
IJIOCKOCTEH: 00 OTpe3Kax
napauieNbHbIX TPSIMBIX,
3aKITIOUEHHBIX MEXKTY
napajuieJIbHbIMU
IJIOCKOCTSIMU; O
[IEPECCYCHUH IPSIMOM €
JBYMSI TapaJlJIeIbHBIMU




IIJIOCKOCTAMHU

38

IToBTOpEeHue: Teopema
[Mudaropa Ha mIockocTu

39

[ToBTOpEHUE: TPUTOHOMETPHUS
IIPSIMOYT'OJIBHOTO
TPEYroJIbHUKA

40

CaoiicTBa Ky0a u
MPSIMOYTOJTBHOTO
napaJulesenunesna

41

Brrunciienue yimH 0Tpe3KOB
B KyO€ U MpsIMOYTOJIbHOM
napajuieNienumnesie

42

[lepnenuKyIIpHOCTH
MPSAMOM U TIIIOCKOCTH.
[Tpusznak
MEPIEHUKYIISIPHOCTH
MPSAMON U TIIIOCKOCTH

43

[lepnieHIUKYIAPHOCTD
MPSIMOM U TIJIIOCKOCTH.
[Tpusznak
MePIEeHIUKYIIPHOCTH
MPSIMOM U TUIOCKOCTH

44

Teopema o cyriecTBOBaHHU U
€IMHCTBEHHOCTH TMPSIMOM,
MIPOXOIALIEHN Uyepe3 TOUKY
IIPOCTPAHCTBA U
MEPIEeHIUKYIIPHOU K
IIJIOCKOCTH




45

Ilnockoctu n
MEPIECHINKYIAPHBIE UM
HpﬂMI)Ie B MHOFOFpaHHI/IKaX

46

Ilnockoctu n
IEPIEHINKYIAPHBIE UM
HpﬂMI)Ie B MHOFOFpaHHI/IKaX

47

[Iepnenaukynsip u
HakJIoHHas. [locTtpoeHne
MEpIEeHIUKYIIApa U3 TOUYKH Ha

MPSAMYIO

48

[lepnenaukynsp u
HakJIoHHas. [locTtpoeHne
MEePIEeHIUKYIIApa U3 TOUKH Ha

MPSIMYIO

49

Teopema o Tpéx
NepneHIuKynsapax (mpsmas u
oOparHas)

50

Teopema o Tpéx
NepreHIuKynspax (mpsmas u
oOparHas)

51

Yron mexay
CKPEITUBAIOIIMUMHUCS
MPSMBIMHU

52

[Touck neprneHuKyaspHbIX
MPSIMBIX C IOMOIIIBIO
MEePIEHIUKYISIPHBIX
MI0CKOCTEMN

53

OproroHnansHoe




IIPOEKTUPOBAHUE

54

[Toctpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIIBHOU
MUpPaMH/IbI C TIOMOLIBIO
OPTOTOHAJILHOM IIPOEKIIUU

55

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, IPABUIIBHOU
MUPaMH/IbI C TOMOLIBIO
OPTOTOHAJILHOM IIPOEKIINU

56

CummeTpus B IPOCTPAHCTBE
OTHOCHUTEIIBHO IUIOCKOCTH.
[Inmockoctn cummeTpuii B
MHOTOTpaHHUKAX

57

[Tpusznak
MePIEeHIUKYIIPHOCTH
NPAMOM ¥ TIJIOCKOCTH Kak
CIIEICTBUE CUMMETPUU

58

[IpaBunbHbIC
MHOTOTpaHHUKHU. Pacuér
PAcCTOSIHUI OT TOYKH JI0
IJI0CKOCTH

59

IIpaBunbHbBIE
MHOTOTpaHHUKH. Pacuér
pacCTOSIHUN OT TOYKHU JI0
IIJIOCKOCTH

60

CrniocoObl OIyCTUTH
NIEPIECHIUKYJIISAPBI:
CUMMETPHS, CABUT TOUKHU IO
MapajuIeIbHON IIPAMOM




61

CaBur no HenapauieabHOU
IIPsIMOM, U3MEHEHUE
paccTostHui

62

KonTtponsnas pabora
"B3aumHoe pacrnosioxeHue
MPSIMBIX U INIOCKOCTEHN B
npocrpaHcTae”

63

[ToBTOpEHME: Yyroy MeXIy
MpsAMBIMHA Ha ITJIIOCKOCTH,
TPUTOHOMETPHUS B
IIPOU3BOJIBHOM
TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

64

[ToBTOpEHME: YrOa MEKIY
CKpEeIlMBAIOIIUMHUCS
MPSIMBIMU B MIPOCTPAHCTBE

65

I'eoMeTpuueckue MeTo b1
BBIYUCIICHUS YIJIa MEXKTY
MPSIMBIMH B MHOTOT'PaHHUKAX

66

JByrpanubiii yroj. CBOHCTBO
JIMHEHHBIX YTJIOB
JIBYTPAHHOTO yTiia

67

[lepneniuKynsapHbie
miockoctu. CBoOHCTBA
B3aUMHO MEPIEeHIUKYIIPHBIX
IIOCKOCTEN

68

IIpusnax
NEPIEHIUKYIIAPHOCTH
IIJIOCKOCTEH; TEOpEMA O




IIPSIMOM IIEPECEUEHHUS] IBYX
IIJIOCKOCTEMN
NEPIEHIUKYIISIPHBIX TPEThEN
IIJIOCKOCTH

69

[IpssMOyroIBHBIM
napajuiesienunes; Kyo;
U3MEpEHUs, CBOMCTBA
MPSIMOYT OJIbHOTO
napajuiesienunesa

70

Teopema o quaroHaiu
MPSIMOYTOJIHHOTO
napajenenunena u
CIIEICTBHE U3 HEE

71

CrepeomeTpuyeckue u
MIPUKJIaIHBIC 3a/1a4H,
CBSI3aHHBIE CO B3aMHBIM
PacMoJIOKEHUEM MPAMBIX U
IJI0CKOCTH

72

[ToBTOpEHMeE:
CKpEILMBAOIIHECS MPsSIMbIE,
napajuieNibHble MIOCKOCTH B
CTaHJIapPTHBIX
MHOTOTPaHHUKAX

73

[Tapa nmapannenbHbIX
IUIOCKOCTEN Ha
CKPEUIUBAIOIIMNXCS MPSAMBIX,
pacCTOsTHUE MEXTY
CKPEIIMBAIOIINMUCS
MPSIMBIMU B MPOCTBIX




CUTyalludaXxX

74

Paccrosnue ot TOUKH 110
IIJIOCKOCTH, PACCTOSIHUE OT
HPSIMOM 10 IIJIOCKOCTH

75

Beruncnenue pacctosHui
MEKy CKPEIUBAOIUMHUCS
MPSIMBIMU € TIOMOIIBIO
NEPIEHUKYISIPHON
IIJIOCKOCTH

76

Tpéxrpannslil yro,
HEpaBeHCTBA IS
TPEXTPaHHBIX YIJIOB.
Teopema ITudaropa,
TEOpPEMBbI KOCUHYCOB U
CUHYCOB JJIsl TPEXTPAHHOTO

yria

77

DneMeHTHI cheprudecKoi
T€OMETPHH: T€OAC3NUECKUC
JIMHUU Ha 3emiie

78

KontponpHas padota "Yrisl
U paccTosiHus"

79

CucreMaTu3anys 3HaHUHU
"MHOTOrpaHHUK U €ro
SJIEMEHTHI"

80

IIupamua. Bunsl nupamun.
[IpaBunbHas nupamuaa

81

IIpusma. Ilpamas u
HAaKJIOHHAs IIPU3MBI.




[IpaBunbHas npusma

[IpsiMoit nmapajuienenunesn,

82 MPSIMOYT OJIbHBIN
napajuiesienumnes, Kyo

83 BrImykiibie MHOTOTpaHHUKH.
Teopema Ditnepa
BrImykiible MHOTOTpaHHUKH.
Teopema Diinepa.

84 [IpaBunbHbBIE U
MOJTYTIPABHIILHBIC
MHOTOTPaHHUKH

85 KonTtponsHas paborta
"MHOrorpaHHuKH"

86 [TonsiTue BexkTopa Ha
IJIOCKOCTH U B POCTPAHCTBE

87 CymMMa BEKTOPOB

88 Pa3nocTh BekTOpOB

89 [IpaBuio mapasnienenurnena

90 YMHOKEHHE BEKTOpa Ha
YHCIIO
Pasnoxxenue Bekropa 1o

91 0azucy TpEx BEKTOPOB, HE
JeXKAaIUX B OJJHOU TUIOCKOCTH

92 CkansipHO€ pou3BeICHUE

93 Brruucnenue yria Mexuny
BEKTOPaMH B IIPOCTPAHCTBE

94 [Ipocrenmme 3anauu ¢

BCKTOpaMHn




[Ipocrenmue 3anauu ¢

95 1
BEKTOpaMH

96 [Ipocrenmme 3anauu ¢ 1
BEKTOpaMH

97 [Ipocreiimme 3a1ayu ¢ 1
BEKTOpaMH

98 O60061enHue n ) 1
cUCTeMaTH3alus 3HaHUH

99 O60061enHue n ) 1
cUCTeMaTH3alus 3HaHUM

100 HroroBas KOHTpOJIbHASA 1
pabota

101 HroroBas KOHTpOJIbHASA 1
pabota

102 O06001enne nu ) 1
CHUCTEMAaTH3aLs 3HAHUU

OBIIEE KOJIMYECTBO YACOB 102

I10 ITIPOT'PAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoTbI

IIpakTHYeckue
padoTsI

Jara
HU3ydeHH s

Jara mo
pakry

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[ToBTOpEHME TEMBI
"KoopaunaTsl BeKTOpa Ha
IJIOCKOCTH U B
MIPOCTpaHCTBE"

[ToBTOpEHME TEMBI
"CkaJisipHOE TPOU3BEICHUE
BEKTOPOB"

[ToBTOpEHME TEMBI
"Beruncienue yriia Mexmay
BEKTOpaMH B
npocrpanctae"

[ToBTOpEHME TEMBI
"YpaBHeHHe TPSIMOH,
MPOXOIALIei uepes Be
TOYKH"

ypaBHCHI/Ie IIJIOCKOCTH,
HOpMaJib, YpaBHCHHUC
INIOCKOCTHU B OTPE3KaAX

YpaBHEHHE MIJIOCKOCTH,
HOpMaJlb, ypaBHEHHE
IJIOCKOCTHU B OTPE3Kax

BekropHoe npousseneHue




JInHeliHbIE HEPABEHCTBA,
JIMHEWHOE
IIPOTPaMMHUPOBAHUE

JIuneliHbIE HEPABEHCTBA,
JIMHEWHOE
IIPOTPaMMHUPOBAHUE

10

AHanTuTAYECKUE METOIbI
pacdéra yria Mexay
MPSIMBIMHA B
MHOTOTpaHHUKAX

11

AHanuTHYeCcKre METOIbI
pacdéra yria Mexay
IUIOCKOCTSIMU B
MHOTOTpaHHUKaX

12

dopmyna pacCTOSIHUS OT
TOYKH JI0 IJIOCKOCTHU B
KOOpJIUHaTax

13

Haxoxnenue paccrosinuit
OT TOYKH JIO0 INIOCKOCTH B
KyOe

14

Haxoxnenue paccrosinuit
OT TOYKH JI0 INIOCKOCTH B
MPaBUIILHON TTUPaMUJIC

15

KontponbHas padoTa
" AHamuTu4uecKkas
reoMerpus"

16

CeueHns MHOT'OI'paHHUKOB:
CTaHJAapTHBIC




MHOT'OI'paHHUKHU

17

CeueHust MHOTOIPAaHHUKOB:
METO/I CIIENI0B

18

CequI/m MHOFOFpaHHI/IKOBI
CTaHI[apTHI)Ie IIJIOCKOCTH,
HCpGCG‘-IeHI/Iﬂ Hp?[MI)IX nu
TIOCKOCTEH

19

[TapamenpHble IpsIMBIE U
IUIOCKOCTU: TapaljielIbHbIE
CCUCHUA

20

[TapamnensHble NpsiMBIE U
TUIOCKOCTH: PACUET
OTHOIIIEHUI

21

[TapannensHbIe IPAMBIE U
TJIOCKOCTH: YTJIbI MEXKY
CKpEeIMBAIOIIUMHUCS
MPSIMBIMU

22

[lepneniukynsapHbie
MPSIMBIE U TUIOCKOCTH:
CTaH/IapPTHBIE MaphbI
MEePIEeHIUKYIIIPHBIX
IJIOCKOCTEH U MPSAMBIX,
CUMMETPUHU
MHOTOTPaHHUKOB

23

[lepnienauKynsipHbIE
IPSIMbIE U TUIOCKOCTH:
TEeopeMa o Tpex
NEepIEeHANKYIIpax




24

[IepnenqukynspHbie
IIPsIMBIE U TUIOCKOCTU:
BBIYMCIICHUS JJIVH B
MHOT'OTPaHHUKAX

25

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB,
(hopMyIBI IS TUTOMIATEH,
cooOpakeHus TT0100us

26

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB,
(hopMyIIBI 1S TUTOMIATEH,
cooOpakeHHs TI0100us

27

[ToBTOpEHME: omaan
MHOTOYTOJIbHHKOB,
(hopMyIIBI IS TUTOMIAEH,
cooOpakeHHs TI0100us

28

IInomanu ceueHnit
MHOTOTPaHHUKOB:
IO/ TOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
cooOpakeHHs TI0100us

29

IInmomanu ceuenumit
MHOTOTPaHHUKOB:
IIJIOIIAIA TTIOBEPXHOCTEH,
paspe3aHus Ha YacTH,
cooOpaxxeHus moao0us

30

KonTtponsHas padorta
"[ToBTOpEHUE:
MHOTOTPaHHUKH, CEYEHUS




MHOTOTPaHHUKOB"

31

O0BéM Tenra. O0beM
MPSIMOYTOJIBHOTO
napasuiesieure/a

32

3amaun 00 yaBOCHHH Ky0a,
0 KBajpaType Ky0a; o
TPHUCEKIIUHU yIia

33

CrepeoMerpuueckue
3aj1a4M, CBSI3aHHBIE C
00BEMOM MPSAMOYTOJIBHOTO
napaJulesenunesaa

34

[Ipuxnagneie 3a1ayu,
CBSI3aHHBIE C BBIYHCIICHUEM
00BbEMa MPSMOYTOJIHHOTO
napajuiefienuneaa

35

O0BEM TIPSIMOI TPU3MBI

36

CrepeomeTpuyeckue
3a/lauu, CBSI3aHHbBIE C
BBIYHCIIEHUEM 00BbEMOB
MPSAMOU MPU3MBbI

37

[Ipuknanueie 3anauu,
CBsI3aHHBIE C 00BEMOM
MPSAMOUN MPU3MBbI

38

Brruncienue 00EMOB Tel
C IOMOIIBIO
OIIPENENEHHOTO UHTETpaIa.
OO0BEM HAKJIOHHOI
MIPU3MBI




39

Brraucnenue 066EMOB Tel
C MOMOIIBIO
OIIPEACIIEHHOTO UHTETpala.
O0BEM nupamuibl

40

dopmyna 00bEMa
nupamuabl. OTHOILIEHHE
00bEMOB MUPAMU]T C
00LIUM YIJIOM

41

®dopmyna 06bEMa
nupamuabl. OTHOIIEHHE
00BEMOB MHUpaMus ¢
00LIUM YTJIOM

42

Crepeomerpuueckue
3aJla4H, CBSI3aHHEIC C
00BEMaMM HAKIIOHHOM
MIPU3MBI

43

CrepeomeTpuyeckne
3a/1auu, CBSI3aHHbIE C
o0bEMamMu MUpaMUIbI

44

[IpuknaaHbie 3a1a49M 110
teme "OOBEMEI TeN",
CBSI3aHHEIE C 00BEMOM
HAKJIOHHOM HPU3MBI

45

[IpukiaaHbie 3a1a49M 110
teme "O0bEMBI TEN",
CBSI3aHHBIC ¢ 00BEMOM
MTUPAMUIBI

46

[IpumeneHune 00bEMOB.
Berunicnenue paccTosiHus




J0 IINIOCKOCTH

47

KontponsHas padora
"O6bEéM MHOTOrpaHHuKa"

48

Hwmmnapuyeckas
MOBEPXHOCTb,
oOpa3yrommue
HWIHHAPUYECKOU
MMOBEPXHOCTH

49

HMunmuuap. Hpsvon
KPYTOBOW LIUJIUHIP.
[nomaae moBepXHOCTH
UWIHHIpa

50

Konnueckas moBEpXHOCTB,
00pazyromue KOHHIEeCKOM
noBepxHoct. Konyc

o1

CedeHue KoHyca
MJI0CKOCTBIO,
napaieNbHOM MIOCKOCTH
OCHOBaHUS

52

VYceuéHHbIN KOHYC.
N3006paxkeHue KOHYCOB U
yCEeUEHHBIX KOHYCOB

53

ITmomans 00KOBOI
MMOBEPXHOCTH U TIOJHOU
MOBEPXHOCTH KOHYCa

54

ITmomanes 00KOBOI
MMOBEPXHOCTHU U TIOJTHOU
MMOBEPXHOCTH KOHYCa




55

CrepeoMerpuueckue
3a/1a4y Ha JJOKa3aTesIbCTBO
U BBIYHCJICHUC,
MMOCTPOCHUEM CEYEHUI
LUJIAHAPA, KOHyca

56

Crepeomerpuueckue
3a/1a4y Ha JJOKa3aTesIbCTBO
U BBIYHCIJICHUC,
MMOCTPOCHUEM CEUYEHUI
LUIAHIPA, KOHyca

57

[Tpuxnagneie 3a1ayu,
CBSI3aHHBIE C UIUHIPOM

58

[Tpuxnagneie 3a1ayu,
CBSI3aHHBIE C IUIUHIPOM

59

Cdepa u map

60

[Tepecedyenue chepsl u
mrapa ¢ IIoCKOCTHIO.
Kacanwue mapa u cdepsr
TUIOCKOCThI0. By n
n300pakeHHE 1Iapa

61

[Tepeceuyenue chepsl u
1rapa ¢ IioCKOCThIO.
Kacanwue mapa u cdepsr
IUIOCKOCThI0. By n
n300pakeHue mapa

62

VYpaBHeHue chepsl.
[Tnomans cheps u e€
yacTeu




63

Cummerpus cdepsl 1 mapa

64

Crepeomerpuueckue
3aJ]auu Ha JJOKa3aTelbCTBO
U BBIYHCJICHUEC, CBA3aHHBIC
co cepoii u mrapom,
IMOCTPOECHUEM UX CEUCHUU
TIOCKOCTBIO

65

CrepeomeTrpuieckue
3aJauu Ha JJ0Ka3aTelbCTBO
U BBIYHCIJICHUE, CBSI3aHHBIC
co cdepoii U mapom,
MMOCTPOCHUEM UX CEUCHUU
TUIOCKOCTBIO

66

[Ipuxknagneie 3a1ayu,
CBsI3aHHBIE CO chepoit u
apom

67

[ToBTOpEHME: OKPYKHOCTH
Ha TUIOCKOCTH,
BBIYHCIICHUS B
OKPY>KHOCTH, CTaHJapTHBIE
nonoous

68

Paszanunblie koMOUHAIINH
TEJ BpalllCHUs 1
MHOTOTPaHHUKOB

69

3agaun o teMme "Tena u
MOBEPXHOCTHU BpauieHus"

70

3azauu 1o Teme "Tena u
MOBEPXHOCTHU BpauieHus"




71

KontponsHas pabora
"Tena u NOBEPXHOCTU
BparmieHus"

72

O06bEM IuIMHApA.
Teopema 06 00bEME
HPSIMOTO IHJIHHIpA

73

Brruucnenue o0EMOB TEN
C TIOMOIIIbIO
OIIPEACIIEHHOTO UHTETpalla.
O06BEM KOHYCa

74

ITmomamu OOKOBOM 1
ITOJTHOW IMOBEPXHOCTH
KOHyca

75

CrepeomeTpuyeckue
3aJla4H, CBSI3aHHEIC C
BBIYHCIIEHHEM 00BEMOB
IUJIMHIpA, KOHYCa

76

[Ipuknagabie 331294 110
teMme "OOBEMBI U IUIOIAIN
MoBepXHOCTEH TEen"

77

O0bEM 1mIapa U MapoBOTro
cexropa. Teopema 00
00béme mapa. [lnomanp
cdepsl.
CrepeomeTpuyeckue
3aJa4M, CBSI3aHHBIC C
BBIUHCIICHUEM 00BEMOB
1apa, 1apoBOro CerMeHTa
U LIApOBOI0 CEKTOpa




78

[Ipukiagaeie 3aga4u 110
teme "O0BéMbI TEN",
CBSI3aHHBIE C 00BEMOM
mapa v Toma o chepsl.
COOTHOIIICHUS MEXKTY
IIJIOIIAIIMH IIOBEPXHOCTEMN
"1 00bEMaMu TTOJOOHBIX
Tel

79

[TonoOHbIe Tena B
IpOCTpaHCTBE. MI3MeHeHue
00bEéMa mpu 1MoJ00uH.
Crepeomerpuueckue
3a/1auu, CBSI3aHHBIE C
BBIYUCIICHUEM 00BEMOB
TEJ ¥ IIoaaei
MOBEPXHOCTEMN

80

KonTtponbHas padoTa
"ILnomanyu moBEpXHOCTH U
00BEMBI KPYTIbIX TEN"

81

JIBI>KEHHSI POCTPAHCTRA.
OtoOpaxkenus. [[BrkeHus
Y PaBEHCTBO (UTYD.
OO0111e cBolicTBa
IBIDKECHUN

82

Bunanl nBmxeHuii:
napajieJIbHbIN IEPEHOC,
LIEHTpaJbHasi CHAMMETpHS,
3epKabHasi CHMMETpHS,
MOBOPOT BOKPYT MPSMOU




83

[IpeoOpazoBanust Mo 00MsL.
[Ipsimast u cdepa Diinepa

84

['eomerpuueckue 3agaun
Ha MPUMCHCHUEC NBUKCHU A

85

KonTtponsnas pabora
"BexTopsl B
npocrpaHcTae”

86

O6o0061maroniee NOBTOPEHHUE
11 moHATHU U METOOB
Kypca reometpun 10-11
KJIaCCOB, CHCTEMaTH3alus
3HaHuil: "[lapannensHOCTh
NPSAMBIX U INTIOCKOCTEN B
npocrpanctae"

87

O6o0matroiiee MOBTOPEHUE
11 mousTHIA U METOIOB
Kypca reomerpun 10-11
KJIACCOB, CHUCTEMaTH3aLus
3HaHuil: "BekTopsl B
npocrpasncrae"

88

O6o0maroiiee MOBTOPEHUE
11 moHATHHA U METOIOB
Kypca reometpun 10-11
KJIACCOB, CHUCTEMaTH3alUs
3HaHuil: "BekTopsl B
nmpocTpaHcTae”

89

Ob6o06m1aroriee MOBTOPEHNE
11 nonsiTHii 1 METOOB
Kypca reomerpun 10-11




KJIaCCOB, CHUCTEMaTH3aLus
3HaHuit: "O0bemM
MHOTOTpaHHUKa"

90

O6o06maromee MOBTOPEHNE
11 noHsTHii U METOJOB
Kypca reometpun 10-11
KJIaCCOB, CHCTEMaTH3aLus
3HaHui: "O0beM
MHOTOTpaHHUKa"

91

O6o0061maroniee NOBTOPEHHE
11 mousTHII 1 METOIOB
Kypca reometpun 10-11
KJIaCCOB, CHCTEMaTH3aLus
sgagui: "Ilnomann
MTOBEPXHOCTH U 00BEMBI
KpyrJibIxX Ten"

92

O6o0matroiiee MOBTOPEHUE
11 moHsSTHIA U METOIOB
Kypca reomerpuun 10-11
KJIACCOB, CHUCTEMaTH3aLus
sgagui: "[lmomann
MMOBEPXHOCTU U 00BEMBI
KpyTJbix Ten"

93

HToroBasi KOHTpOJIbHAS
pabota

94

HToroBast KOHTpOJILHAS
pabota

95

IToBTOpeHue, 06o0IEeHNE
Y CHCTEMaTH3alusl 3HaHUH




96

Hcropus pazsutus
CTEPEOMETPUN KaK HAYKH U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX
HMHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTU I

97

Hcropus pazsutus
CTEpEOMETPUN KaK HAyKH U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI1

98

Uctopus pazButus
CTEPEOMETPUHU KAK HAYKU U
€€ poJIb B Pa3BUTHHU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTUI

99

Hctopus pazputus
CTEPEOMETPUHU KAK HAYKH U
€€ poJib B pa3BUTUU
COBPEMEHHBIX
WH)KEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOT UM

100

Hctopus pa3BuTtus




CTEPEOMETPUN KaK HAYKH U
€€ poJIb B Pa3BUTHU
COBPEMEHHBIX
HMHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

101

Hcropus pazsutus
CTEpEOMETPUN KaK HAyKH U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI1

102

Uctopus pazputus
CTEPEOMETPUHU KAK HAYKU U
€€ poJIb B Pa3BUTHHU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102




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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






