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HOACHUTEJIBHASA 3AIINCKA

I'eometpust siBasieTcss OJHUM M3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHEro
oOmero o0Opa3oBaHus, TaK Kak 00€CIEeYMBAET BO3MOKHOCTh U3yUEHUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB T'yMaHHUTApHOI'O LHKJIA.
[lockonbKy  JlorMYeckoe  MbllieHue,  (GopMHpyeMoe  MpU  U3YUYEHHUH
00y4YaromMUMHCS TOHATHUHHBIX OCHOB T'€OMETPUHU, IIPHU J0KA3aTEIbCTBE TEOPEM U
ITIOCTPOCHHUH LIETIOYKH JIOTUUECKUX YTBEPKICHHUM MPU PEIICHUH F€OMETPUUYECKUX
3aJa4, YMEHUE BBIIBUIAaTb M  OINPOBEPraTb T'MIIOTE3Bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
dbu3nYecKux 3aaad.

Lens ocBoeHUs mporpaMMmbl yueOHOro Kypca «I'eomeTpus» Ha yriayOiaéHHOM
YpOBHE — pa3BUTHE HWHIUMBHUIYAIbHBIX CIHOCOOHOCTEH OOydYarommxcs Mpu
U3YYEHHH T'€OMETPHUH, KaK COCTaBISIOLIEH MpeaMeTHol obnactu «MareMaTuka u
uHpopMaTukay  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs Oosee TiIyOOKMX TEOMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOAUMBIX JIJISl YCIEUTHOTO MPOo¢deCcCUOHAIBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMH 3aJayaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIUpsIIOIMMY U yCUITUBAIOUIUMH Kypc 0a30BOr0 YPOBHSI, SIBISFOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KAaK YaCTH MHUPOBOU KyJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupOBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BAXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSIOIIMX OINKCHIBATh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOLIETO MUpPa, 3HAHUE MOHATUIHOIO allapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UIypax M HUX OCHOBHBIMU CBOICTBAMM, 3HAHUE TEOPEM,
GopMyn UM yMeHHEe MX NPUMEHATb, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAWUTH
HECTaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YepPTekKaxX, MOJEISIX U B PEalbHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUUYECKHE
MOJENH;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATUYECKOTO IMOCTPOCHHS
MaTeMaTHUYeCKUX Teopuid, (HopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUY PACCYKICHUM;

(dopMupoBaHuEe yMEHUS BIAJETh METOAAMH JOKa3aTeNbCTB U AJTOPUTMOB
pElIeHMs, YMEHUS WX IPUMEHATH, MPOBOJIUTH JI0KA3ATEIIbHBIE PACCYXICHHS B
XOJI€ pELIECHNsI CTEPEOMETPUUECKHUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTM  JOKa3aTeIbCTB  IMpHU



000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TIPOBEICHHUH
JIEAYKTHBHBIX PACCYKICHUMN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX M TBOPYECKUX
CrOCOOHOCTEM 00YyUaroIIMXCs, MO3HABATEILHON aKTUBHOCTH, HUCCIEIOBATEILCKUX
YMEHUH, KpUTHIHOCTH MBIIUICHUS, HHTEpECca K N3yUYCHUIO T€OMETPHH;

dbopmupoBanue (HYHKIIMOHATHLHOW TPaAaMOTHOCTH, PEJICBAHTHONW T'€OMETPHHU:
YMEHHUSl paclo3HaBaTh MPOSBICHUS TEOMETPUYCCKHX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PCaIbHBIX JKU3HEHHBIX CUTYalUSIX M MPU U3YYCHUH JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITMPOBAHMS PEANTBHBIX CHTYallUld, WCCIICIOBAHUS TOCTPOCHHBIX MOJIEICH,
WHTEPIIPETAIIUHU TIOJyYCHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JTUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBisaroTCcsa: «lIpgAMble W IUIOCKOCTH B TPOCTPAHCTBEY,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
MPOCTPAHCTBEY, «JIBIIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSIMU», PEICBAHTHBIMH T'€OMETPUU Ha YIIIyOJIEHHOM ypOBHE OOyYCHHS B
10-11 kmaccax, OTHOCHUTCS KO BCEM COZCPKAaTEIbHBIM JUHUSAM Y4eOHOTO Kypca, a
dbopMuUpoBaHUE  JIOTUYECKMX YMEHHUH  pacrlpefessieTcsi He TOJbKO IO
coJiepKaTeNIbHbIM JIMHUSIM, HO | 10 rogam oOydenus. Coaepskanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTam ocBoeHusi denepanbHoii padoueit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObl KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOTPOCaM O0ydJaroIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU TMOCIIEIOBATENBHO U MOCTYIATEIBHO, C
cOOJII0/IeHNEM TPUHIIAIIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHMS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPHUECKHUX MPEJCTABICHUN 00YYaIOUIUXCsl, PACIIUPSSL U YIIIyOIIss
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YTIIyOJIEHHOM YPOBHE MO3BOJISET:

co3gath ycnoBus qans  guddepeHnnanuu  00ydeHHS,  TOCTPOCHHS
WHIUBUIYAbHBIX  00pa30oBaTENbHBIX MporpamMM, oOecrneuuTs yriayOnéHHoe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHoro mpenmera « MaTemaTiukay;

MOJITOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oyaymiel mpodeccuu, obecrednBasi MPEEMCTBEHHOCTh MEXITY
o01uM 1 IpodeccHoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenme yueOHOro kypca «l['eomerpus» Ha yIIIyOJIEHHOM YypOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COAEPXAHUE OBYUYEHUA

10 KVIACC

I[IpsiMble U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTEPEOMETpPUU. Touyka, mpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMATHYECKOM TIOCTPOECHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUU U CIEACTBUA U3 HUX.

B3auMHOe pacnosnoxeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIINeECs,
MapajuiedbHbIE W CKpEIIMBAIOIIMECS TIpsAMbIe. [IpuU3HaKyM CKpeIIMBarOIIUXCs
npsambix. [lapanneabHOCTh NPSAMBIX U IJIOCKOCTEN B IMIPOCTPAHCTBE: MAPAIUICIIbHbBIC
MPSAMBIE B TPOCTPAHCTBE, MAPAUIEIBHOCTh TPEX MPAMBIX, TAPALIETBHOCTD MPSIMOU
U 1iockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAaHUE, H300paKeHHE
¢uryp. OCHOBHbIE CBOWICTBa MapajuIeIbHOIO NpoeKTHpoBaHus. M3o0pakeHue
buryp B mapamiesbHON MPOESKIMHU. YTJIBI C COHANPABICHHBIMUA CTOPOHAMHM, YTOJ
MEXAY NPSIMBIMU B MPOCTpaHCTBE. [[apannenbHOCTh MIIOCKOCTEN: MapauIeIbHbIC
IIJIOCKOCTH, CBOWCTBA IapaijIeIbHBIX IIJIOCKOCTEM. [Ipocrenimme
NPOCTPAHCTBEHHbIE (DUTypbl HAa IJIOCKOCTH: TETpadlp, Mapajuiesenunes,
MIOCTPOCHUE CEYECHUM.

[leprieHAUKYIJISIPHOCTD MPAMOMN U INIOCKOCTHU: MEPIEHIUKYIISPHBIE MPSAMBIE B
[IPOCTPAHCTBE, NPSMbIC IMAPAJUICIIBHBIE W MEPHEHIUKYJSIPHBIE K ILIOCKOCTH,
[IPU3HAK TMEPHEHAUKYJSIPHOCTH NPSMOW M IUIOCKOCTH, TeOpeMa O NpsMOu

NEPHEHIUKYIISIPHON IIJIOCKOCTH. OpToronanpHOE IIPOEKTUPOBAHHUE.
[lepneHUKYJISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[lepneHAUKYJISIPHOCTh  IUIOCKOCTEH: MPHU3HAK NEPHEHAUKYJISAPHOCTH  JIBYX
mIockocTenl. Teopema 0 TpEX NEPIEHAUKYIAPAX.

Yriael B NMPOCTPAHCTBE: yIroJl MEXAY IPSMOW U IUIOCKOCTBIO, JABYI'DAHHBIN
yIoJ, JUHEUHBIM Yroja JIBYTPAaHHOTO yria. TpEXTpaHHbIA U MHOTOTPAHHBIE YTJIBI.
CBoiicTBa IUIOCKMX YIVIOB MHOrOorpaHHoro yria. CBOICTBa IUIOCKHUX H
JNBYTPAHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopemMbl KOCMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHororpaHHMuKH

Buabl MHOrorpaHHukoB, pa3BEpTka MHOrorpanHuka. [lpusma: N-yrospHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS MOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJIBHBIM — MapajuleNIeNUIIel W €ro  CBOWCTBA.
Kparuaiimiue mnyTd Ha TOBEPXHOCTHM MHOTOrpaHHuka. Teopema Dilnepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammma: n-yroiapHas mnmupamMuna,
npaBUiibHasE W yceu€HHas nupamunbl. CBoiicTBa péOep U OOKOBBIX TIpaHel
MPaBWIBHOM mNupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NPABWUJIBHAS MOpU3Ma U
MpaBUJIbHAS TMHUpPaMKIa, NpPaBUIbHAS TPEYroJjibHasi MUpaMujia U MPaBWIbHBINA



TeTpa’ap, KyO. IlpeacrtaBieHue O NpPaBWIBHBIX MHOTOIPaHHHUKAaX: OKTajp,
NOAEKadAP U UKOCAP.

Briuncnenue 5JI€MEHTOB MHOTOTPAHHHMKOB: pE&Opa, AMAaroHaiad, YTJbl.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHOM MOBEPXHOCTH MPSMON MPHU3MBI,
IUIOIAAbh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHUPAMMIIBI,
Teopema O IUIOLIAAN YCEUEHHOW TUPaMU/IBI.

CummMmeTpuss B NOPOCTPAHCTBE. ODJIEMEHTbl CHMMETPHM  IMPABHIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUss B NPaBWIBHOM MHOTOTPaHHUKE: CHMMETPHS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUSA NPABUIbLHOMU
IAPaAMUIBI.

BekTopsI 1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIUUTAaHUE BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IToHaTHE KOMIUTaHapHbBIE BEKTOpHI. [Ipu3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pas3IoKEHHH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOpaM. IIpsAMoyrosbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBA3b MEXAYy KOOpAMHATaAaMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJI MexXay Bekropamu. CKalsspHOE NPOU3BENCHHE
BEKTOPOB.

11 KJIACC

TeJsia BpaleHus

[loHATHA: UWIMHAPUYECKAs IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepruueckass IOBEPXHOCTh, OOpasyroliue TMoBepxHOcTel. Tema BpalcHHS:
IWINHAP, KOHYC, YCEUYE€HHBIH KOHYC, cdepa, map. Bzaummnoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalleHusl Ha TIockocTu. Pa3Béprka nunuuapa u KoHyca. Cummerpusi chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 o00bEME
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoi U
HAKJIOHHOW TPU3MBI, MIJIWHIPA, TUpaMHUIbl U1 KoHyca. O0BEM Imapa u MIapoBOTO
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BmucaHHas B
MWINHAP, OMHCAaHHAs OKojo unuiauHApa. Ilepecedenme cdepbl u mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMaAb chepbl U e€ 4JacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TMMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeobpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
MJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpallleHUs: CEUCHUS IIIIHHAPA
(mapayiieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOHyca (IapasuleibHbIC
OCHOBAaHHUIO U MPOXOJSLIUE YEPe3 BEPIINHY), CEUEHHs 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJ CJIEJIOB, METOJ| BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MepeHoca
CEKYyIIEH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu HajJ BekTopaMu. BekTopHoe
yMHOXKeHUE BEKTOpoB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MPU PEHICHUU TECOMETPUUYECCKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWKEHUH: TapaulelbHBIA TEpPEeHOC,
[IEHTpajbHasi CUMMETpPHS, 3€pKajlbHAas CHUMMETpPHUS, MOBOPOT BOKPYT MPSIMOM.
[Ipeobpazosanus nomoodus. [Ipssmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpaskaaHckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTb IPakKAAHCKOM MO3UIIMU 00YUaIOIIEeTr0oCcsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SIBIICHHM,
npoleayp TpaxkJaHCKoro oOiiecTBa (BbIOOPHI, OMPOCHI U JPYroe), yMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HMHCTUTYyTAMU B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTHYeCKOe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON T'PAKIAHCKON MJACHTUYHOCTH, YBOKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIKOJIBI,
UCIIOJIb30BaHUE JTUX JIOCTIIKCHUH B JIPYTMX HayKaxX, TEXHOJOTHsIX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOTO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKd U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO OyAYIIEro;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYas SCTETUKY MaTeMaTH4YECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PAacCyXIACHUN, BOCIPUUMYHBOCTD
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSIThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOro 1 6€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBBIO (3I0POBOE THUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyJsipHas ¢u3nuecKas akKTUBHOCTD), (PU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TPYIdy, OCO3HaHME IIEHHOCTH TPYIOJIIOOHs, HWHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymieit mnpodeccud U pealu30BbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIaHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHDKEHUU BCEW JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYacTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HATpaBJIECHHOCTH;

7) 3K0JI0THYEeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW  KyJbTYypbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPHUPOTHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100aIbHOIO XapaKkTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TMPUMEHEHHE MaTEMAaTHUYECKUX 3HAaHWM IS pelieHusl 3agad B 00JacTu
OKpY’Karolel cpenpl, IUIAHUPOBAHHE IIOCTYMKOB U OLEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUsA HAyKd W  OOIIECTBEHHOW  MPaKTHUKWA, TMOHUMaHUE
MaTeMaTHYEeCKON HayKu Kak cdepbl YeJIOBEUYECKOH eSITeIbHOCTH, ATaloB €&
Pa3BUTUS W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJbTYpOH KaK CpPEJCTBOM IIO3HAHUS MHUDa,
TOTOBHOCTh OCYIICCTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIBbHOCTh
WHIMBUJIYaJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHBEPCAIbHbIE y4eOHbIE 1eiiCTBUSA

ba3zoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKH MAaTEMAaTHYECKHUX
OOBEKTOB, TMOHATHIA, OTHOIICHUH MEXIy TMOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHSATUH, YCTaHABIMBAThH CYHIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUS 715l 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIIN3A;

BOCIPUHHUMATh,  (OPMYIUPOBaTH W  NPEeoOpPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U OOIINE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIOJCHUSIX W YTBEPXKACHHSIX, Mpejiaratb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKIIOUEHUI N0 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/I€HUS U BBIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOW 3amauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pCIIEHUS, BHIOWpaTh HauOolee TMOAXOMSIIMHA € yIETOM
CaMOCTOSITEJIbHO BBIJCICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBaresbckue 1eiicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodiIemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TMUIOTE3Y, apryMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSATENbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTuuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaAMHU, SIBICHUSAMH, IPOLECCAMU;

CaMOCTOSITETbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjbTaTaM
MPOBEIEHHOTO  HAOJIOJIEHUs,  MCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U 0000IEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSIX.

PabGora ¢ undgopmanmeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMK, TaHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PAa3JIMYHbBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh MHPOPMALMIO PA3TUYHBIX BHJIOB H
dbopm npeacTaBICHUS;

CTPYKTYpHpPOBaTh MH(POPMAIIUIO, TPEJCTABIATh €€ B Pa3IMUHBIX (QopMmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh nHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeCTBUS

OOmenne:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HeJIIMHA OOIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M TMCBMEHHBIX TEKCTaxX, JaBaTh IOSCHEHMs IO XOJy peIIeHUs 3aJayw,
KOMMEHTHPOBATH MOJIYUCHHBIN Pe3yIbTarT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOUW TEMBI,
mpoOJieMBl, peIracMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSMH APYTUX YYaCTHUKOB
nuajaora, oOHapyKMBaTh Pa3IM4Me W CXOJCTBO IO3UIIMN, B KOPPEKTHOU dopme
dbopMyIHpOBATh pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YJbTAaThl PEIICHUS 3aJaud, SKCIEPHUMEHTA, UCCIIEIOBaHU,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMaT BBICTYIUICHHUS C Y4YETOM 3aJad
MPEe3eHTAIIMU U OCOOEHHOCTEHN ayJIUTOPHUH.



PeryJsiTuBHBIE YHHBeEPCcAJIbHBIE YUeOHbIE AeiicTBUS

Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1adyH, BEIOUPATh CIIOCOO PEIIeHuUs C
y4ETOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C YYETOM HOBOM MH(pOpMAIIIH.

CaMOKOHTPOJIb, IMOLHOHATbHBI HHTEJLJIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpPIIIAEMBIX EHCTBUI M MBICITUTEIBHBIX MPOILECCOB, MX PE3YJIbTATOB, BIAICThH
crnoco0aMu CaMONPOBEPKH, CAaMOKOHTPOJISI Tpollecca M pe3ysbTara pelieHUs
MaTeMaTUYeCKOW 3a/1a4H;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JTaHHBIX,
HaNJCHHBIX OMTNOOK, BBISIBJICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBHUE PE3yJIbTaTa IEIH U YCIOBUSAM, OOBSICHATH IPUIHHEI
JTOCTY)KCHUS WU HEJAOCTH)KCHHUSI PE3YJIbTATOB JCATEIHHOCTH, HAXOAHUTh OIIHUOKY,
JaBaTh OI[CHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITeJIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON W WHAMBHIYAIbHOM
paboThl TpW pelIeHHH YYeOHBIX 3aJady, MOPUHUMATh IeJib COBMECTHOM
JESTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiesTh
BUIBl pabOT, JOroBapuBaThbcsa, OOCYXJAaTh NPOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXaeHHs, 0OMEH MHEHHH,
«MO3TOBbI€ IITYpMBD» W UWHBIE), BBINOJHATH CBOIO YacTh paboOThHl W
KOOPJMHUPOBATh CBOU JCUCTBHUS C APYTrUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJIa/Ja B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aHMOJICHCTBHUS.

HNPEIMETHBIE PE3YJIBTATHI

K xoniy 10 kiaacca oOy4aronuiics HayIuTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHUSIMU CTEPEOMETPUU TIPH
pelIeHny 3aa4 U MPOBEICHUN MaTEMAaTUUECKUX PACCYKICHHUI;

e TMPUMEHSTH AaKCUOMBI CTEPEOMETPUM M CIIEJICTBUS U3 HHUX IMPU PEIICHUU
F€OMETPUYECKHUX 3a/1a4;

e KJIacCHU(PUIMPOBATH B3aMMHOE PACIIOJIOKECHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEHN B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJIHO OMEpUPOBATh TIOHATHSMHU, CBS3aHHBIMH C yIJIAMH B
MPOCTPAHCTBE: MEXAY MPSMBIMU B MPOCTPAHCTBE, MEXIYy MOPSIMON U
IJIOCKOCTBIO;



CBOOOJTHO ONEPUPOBATH MOHATUSAMHU, CBI3aHHBIMU C MHOTOTPaHHUKAMU;
CBOOOJHO pACMO3HABaTh OCHOBHBIE BBl MHOTOTPAHHUKOB (IIPU3MA,
nupamuja, NpsMOYyTOIbHBIN Napaienenunes, Kyo);

KJacCU(UIMPOBAaTh ~ MHOTOTPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1accupuKaIuy;

CBOOOJHO  OMEpUpOBaTh MOHSATUSAMM, CBA3AHHBIMM C  CEUYECHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

BBITMIOJHATh napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
MPOCKTUPOBAHUE (PUTYP Ha TUIOCKOCTh, BBINOIHATH HM300pa)keHus Quryp
Ha TUIOCKOCTH;

CTPOUTH CE€YEHHUS] MHOTOIPAHHHUKOB PA3TUYHBIMU METOAAMH, BBIMOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00OBEMHBIX (UTYP:
BUJ] CBEPXY, COOKY, CHU3Y;

BBIUMCISATh  IUIOIIAJMA  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (NIpU3Ma,
UpPaMH/Ia), TEOMETPUUECKUX TEJ C MPUMEHEHHEM (HOpMYT;

CBOOOJTHO OIEPUPOBATH MOHITUSIMHU: CUMMETPHUSL B MPOCTPAHCTBE, IIEHTP,
OCb W TUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

CBOOOJTHO OIEpPUPOBATH MOHITHSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITIOJHSATh JEHCTBUS HaJl BEKTOPaMU;

pemiath 3aJlayd Ha J0Ka3aTeIbCTBO MATeMaTHUYECKUX OTHOUICHUN W
HaXO0XJACHUE T€OMETPUYECKUX BEIMYMH, MPUMEHSSI W3BECTHBIE METObI
P PEIICHUH MAaTeMaTUYECKUX 3a71a4 MOBBIIMIEHHOTO ¥ BBICOKOTO YPOBHS
CJIOHOCTH;

OPUMEHSTh TMPOCTEHIIME MPOTrpaMMHBIE CpPEICTBA U DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TIPH PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;
U3BIIEKaTh, NPEOOPA3OBBIBATH W HHTEPIPETUPOBATH HMHQPOPMAIUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TPENCTABICHHYIO Ha
YepTekax U pUCyHKaX;

OPUMEHATh T[OJYyYECHHbIE 3HAHUS HA MPaKTUKE: CpaBHUBATh U
aHAJM3UPOBATH PEAbHbIE CUTyallud, NPUMEHSATh W3YyUYECHHBIC MOHITUS B
nopolecce IOHMCKa peHIeHHs MaTeMaTHYecKu CcopMyJIHPOBaHHOMN
npo0JIeMbl, MOJEIUPOBATh PEANbHBIC CUTYallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOCHHBIE MOJENIH C MCIOJIb30BAHHEM I€OMETPUUYECKUX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXOKJECHUEM I'€OMETPUUECKUX BEIHYNH;

MMETh NpEACTaBICHUs OO0 OCHOBHBIX 3Talax pa3BUTHUS T'€OMETPUM Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOT .



K kxoniy 11 kiacca o0yyaromuics HayduTCs:

CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C ILIMJIMHIPUYECKOM,
KOHMYECKOM U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBIACHATH CIOCOOBI
MOJTyYECHHUS;

OTIEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C TEJIaMU BpAIIECHUS: [WIUHIPOM,
KOHYCOM, chepoilt u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1ap) u
O0O0BSACHATH CIIOCOOBI OJMYUYEHHUS TEJ BPAIICHHUS;

KJaccU(ULIUPOBATh B3AMMHOE PAcoioKeHue c(hephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MJIOMIAIM TOBEPXHOCTEH MHOTOIPAHHUKOB W TEJNl BpAaILEHUS,
reOMETPUYECKHUX TeJl C IPUMEHEHHEM (HOopMyT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIA B chepy u
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOMIAASIMU MMOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

n300pakaTh H3ydaemble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYpP: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, HWHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TNPE/CTABICHHYIO Ha
YepTekax U pUCYHKaX;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
pemaTh TEOMETPUUECKUE 3a/1a4M HAa BBIYMCIICHUE YIJIOB MEXKY NPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUW OT TOYKHM [0 IUIOCKOCTH, B
L[€JIOM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A TP PEIICHUU;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIECHUS TPHU
NapajuleJIbHOM  NEPEHOCE, UCHTPAIBHOM CHUMMETPHM, 3€PKaJIbHOU
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPSIMOM, peoOpa3oBaHus moao0us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAlCHUS: CEYEHUs LUINHIpA
(mapanienbHO Y NEPHEeHANKYISIPHO OCH), CEYEHUs1 KOHYyca (MapasuielibHble
OCHOBAHHIO M MPOXOSALINE YepE3 BEPLINHY ), CEUEHUS 11apa;



HCIIOJIB30BAaTh METOJBl IIOCTPOCHUS CEYCHUW: METOJ CIEA0B, METOJ
BHYTPEHHETO ITPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYLIEH IIJIOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSITh TeOMeTpUYecKre (HaKThl JJIsI PEHICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONAralolliuX HECKOJIBKO IIAaroB pELICHUs, €CIH YCIOBUS
IPUMEHEHHUS 3a/1aHbl B SIBHOW U HEABHOU dopme;

pemarhs 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXOXJICHUE TEOMETPUUYECKUX BEJINUNH;

IIPUMEHSATH MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI IIPU PEUIEHUH CTEPEOMETPUUECKUX 3a]1a4;

MPUMEHATh  IOJIyYCHHbIE  3HAaHUS  HAa  MPAKTUKE:  CPABHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATBHBIE CUTYyalluH, IPUMEHATh U3YUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B  IPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  copMyiaupoBaHHOHW  MpoOJIeMBbl,  MOJEIUPOBATH
peabHBIE CHUTYallUM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATHh IMOCTPOCHHBIE
MOJIEJIM C HCHOJB30BAHUEM TE€OMETPUYECKUX TOHATUH H TEOPEM,
ammaparta anreOpbl, pemaTth MPaKTHYECKHE 3ajlaud, CBS3aHHBIE C
HaXOXJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMETh TIPEACTaBIeHUs 00 OCHOBHBIX ATamax pa3BUTUS T'€OMETPUU Kak
COCTaBHOM YacTH (yHAAMEHTA PA3BUTHUS TEXHOIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NPOrpaMMblI Bcero Kontponbupie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 BBenenue B ctepeomeTpuio 23 1
9 B3anMHOe pacnosioxkeHue npsIMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX M TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieH UKy ISIPHOCTD MPSAMBIX U o5
IJTOCKOCTEM B MPOCTPAHCTBE
5 VYTIBl U paccTOSTHUS 16
6 MHororpaHHUKH 7
BexkTops! B mpocTpaHcTBE 12
3 HOBTOPGHI/IG, 0000111eHHEe U CUCTeMAaTHU3alUs 5 5
3HAHUH
OBHIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 AHanmuTHyeckas reoMeTpus 15 1
9 [ToBTOpEHwue, o6o6meH1iIe u 15 1
cUCTeMaTH3alus 3HaHUH
3 O0BEM MHOTOTpaHHUKA 17 1
Tena Bpamenus 24 1
5 [Tmomany moBepxXHOCTH U 0OBEMBI 9 1
KpYTJIBIX Tell
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606I.H€HI:I€ u 17 5
cUCTeMaTu3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonrtpoJbHbie
padoThI

IIpakTH4eckue
padoTsl

Jara
H3yUYeHusl

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

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

[TonsATHS cTepeomMeTpuM: TOUKA, IpsMas,
TUIOCKOCTB, TIPOCTPaHCTBO. OCHOBHBIE
MpaBHiIa M300paKEHUS HA PUCYHKE
TUTOCKOCTH, TTapaUIeIbHBIX MPSIMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

[TonsTHS: epeceKarouuecs MIOCKOCTH,
nepeceKaromuecs npsmas 1 miocKoCTh;
MOJIyIPOCTPAHCTBO

IlousTus: MEPECCKAOIHNECHA IIIIOCKOCTH,
ICPECCKAOIMUCCA IIpsAMas U IJIOCKOCTD,
MOJYIpOCTPaHCTBO

MHoOrorpaHHHKH, U300paKeHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOMINX 00BEKTOB

MHororpaHHUKH, U300paKeHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOMINX 00BEKTOB

AXcHOMEI CTCPCOMCTPHHU U IICPBLIC




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cienctsus u3 HUx. CrocoOnl 3a1aHust
MPSIMBIX U TTIOCKOCTEM B TPOCTPAHCTBE.
O0603HaYeHUS IPSMBIX U TIJIOCKOCTEH

10

N300paxenue ceueHnit nupamupl, Kyoa u
MIPU3MBI, KOTOPBIE TTPOXOMIAT YEPe3 UX
pé6pa. N3obpaxkeHue nepecedeHust
MOJYYEHHBIX IUIOCKOCTEM. PackpammBanue
MTOCTPOSHHBIX CEUCHUM Pa3HBIMU I[BETAMH

11

N3o0pakeHue ceueHuit mupaMuIbl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux
pé6pa. N3obpaxkeHue nepecedeHust
MOJTYYCHHBIX TUIOCKOCTEH. PackpamniiBanne
MOCTPOSHHBIX CEYCHUI Pa3HBIMU IIBETAMH

12

N300pakenue ceueHuil mupaMupl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux
pé6pa. N3o0paxkeHue nepeceueHust
MOJIYYCHHBIX TUIOCKOCTeH. PackpamiiBanue
MIOCTPOCHHBIX CEUYCHUI Pa3HBIMU IIBETAMH

13

N300pakeHue ceueHuil mupaMupl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uxX
pebpa. M3o0pakeHne nepeceyeHus
MOJTYYSHHBIX TUIOCKOCTeH. PackpariBanue
MOCTPOSHHBIX CEUYCHUI Pa3HBIMU IIBETAMH

14

Metoa cneaoB s MMOCTPOCHUMA CeuyeHMI




15

Merton ciefioB 1Sl HOCTPOCHUS CEUCHUIA.
CaolicTBa nepece4eHnii MpsIMbIX U
IIJIOCKOCTER

16

Merton ciiefioB 115l IOCTPOCHUS CEUCHHIM.
CaoiicTBa nepece4eHnii MpsIMbIX U
IIJIOCKOCTER

17

[TocTpoenue ceuenunii B nmupamu/ie, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MTOCTPOCHUS

18

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
o TpéM ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aHUCh IIAr0B
IIOCTPOEHUS

19

[TocTpoenue ceuenunii B mupamu/e, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEU U 3aHUCh 1IAroB
IIOCTPOEHUS

20

[TocTpoeHue ceueHuii B mupamu/ie, Kyoe
o Tpém Touykam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEU U 3alKCh 11aroB
MIOCTPOEHUS

21

[ToBTOpenue mnanumerpuu: Teopema o
MIPONOPIMOHANIBHBIX OTpe3kax. [Tomodue
TPEYTroJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacdyeTsl B ceueHHUSIX Ha
BBIHOCHBIX uepTexax. Mcropus pa3Butus
IUIAHUMETPUU U CTEPEOMETPUH




23

KouTtponbsHas padora "AKCHOMBI
p p
crepeomerpuun. Ceuenus"

24

B3anMHOe pacnosiokeHue npsMbIX B
npoctpancTBe. CKpeluBaromuecs
npsiMble. [Ipu3Haku cKkpemuBarommxcs
npsMbIxX. [lapanienbHble TpsMble B
MIPOCTPAHCTBE

25

Teopema 0 CyllIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHOMN
JTAHHOW MPSIMOM, MPOXOIAIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha TaHHOU
npssMoi. Jlemma o nepecedeHnun
MapajuIeIbHbIX MPAMBIX INIOCKOCTHIO

26

[TapannensHOCTh TpeX npsMbiX. Teopema o
TpEX mapasuieIbHBIX NpsAMbIX. Teopema o
CKPEILMBAIOIIUXCS MPIMBIX

27

[TapannensHOE TPOSKTHPOBAHHKE.
OCHOBHBIE CBOMCTBA NApaLICIIbHOTO
npoekTupoBanus. 3o00paxkeHune pasHbIX
¢buryp B mapamienbHONU IPOSKIUU

28

LenTpanbHas npoekuus. Yroim ¢
COHAIIPABJICHHBIMU CTOPOHAMU. YTOJI
MEXKy NPSIMbIMU

29

332[3‘11/1 Ha 10Ka3aTCJIbCTBO U
HCCICIOBAHUC, CBA3AHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B ITPOCTPAHCTBE

30

IlonsaTus: napajisieJIbHOCTb HpﬂMOf/'I )41
IIJIOCKOCTH B IIPOCTPAHCTBE. HpI/I3HaK
napalJIeJIbHOCTH HpﬂMOfI " IJIOCKOCTH.




CaoiicTBa NapayuIeIbHOCTU IPSIMOK U
IUIOCKOCTH

31

['eomeTpuueckue 3ajaun Ha BEIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBA3aHHBIE C
[apajIeIbHOCTHIO MPSMBIX U IJIOCKOCTEH
B IIPOCTPAHCTBE

32

[TocTpoeHue cedueHust, MPOXOIAIIETO YEPE3
JTAHHYIO IPSIMYIO Ha YEPTEXKE U
MapajuIeIbHOrO APYron npsimoil. Pacuér
OTHOIIIEHUI

33

[TapannenpHast mpoeKus, TPUMEHEHUE
JUI IOCTPOEHUSI CeUeHU Ky0a U
napaenenumnena. CBoicTBa
napajuiefienune1a u IpusMbl

34

[TapannensHble IockocTH. [Ipu3Haku
MapajuieIbHOCTU BYX IJIOCKOCTEMH

35

Teopema o napanienbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAAIIEH
yepes TOUKY, He MPUHAAISKAILYIO JaHHOM
IJIOCKOCTH M CIIEACTBHS U3 HEE

36

CaolicTBa napajuiesIbHbIX INIOCKOCTEH: O
MapayIeIbHOCTH MPSIMbBIX ITEPECCUCHUS
MIPU NIEPECEUECHUH JIBYX MapalIeNIbHbIX
IIOCKOCTEMN TPEThEN

37

CBoiicTBa mapamiesbHbIX MIIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX NPAMBIX,
3aKJIFOUEHHBIX MEX/1y MMapajlsIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH IPAMOIL C
JBYMsI TapaJIEbHBIMU TNIOCKOCTSMHU




38

[ToBTropenue: Teopema [ugaropa Ha
IUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHUSL
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CoiicTBa Ky0a U MPsIMOYTOJILHOTO
napajuiesIenunena

41

Boruncnenue 1iaMH OTpe3KoB B KyOe U
MPSIMOYTOJIBHOM ITapajuleIICIUIIe e

42

[lepneH MKy IAPHOCTD NPAMOU U
mockocty. [IpusHak
MEPIEHIUKYIISIPHOCTH MPSMOH U
IIJIOCKOCTH

43

[TepieHAMKYASPHOCTD MPSIMOI U
miockoctu. [Tpusnak
MEePIEeHIUKYJISPHOCTH MPSAMOU U
IJIOCKOCTH

44

Teopema o cymiecTBOBaHUH U
€IMHCTBEHHOCTH MPSIMOU, TPOXOAALIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEPIEeHIUKYISPHON K MIIOCKOCTH

45

IImockoctu u MNEPpNCHAUKYJISIPHBIC UM
IIpsAMBIC B MHOI'OI'paHHHUKax

46

IInockoctu u MNEPpNCHAUKYIISIPHBIC UM
MpsAMBIC B MHOTOT'paHHHUKAX

47

[leprieHauKyIAp U HAKIOHHAS.
IlocTpoenne nepneHuKysipa u3 TOUKHA Ha
PSIMYIO

48

[leprieHAuKyJIAp U HAKIOHHAS.




[TocTpoeHue neprneHuKyIspa U3 TOYKU Ha
HPSIMYO

Teopema 0 TpEX nmepHEeHAUKYIIPAX

49
(mpsimast u oOpaTHast)

50 Teopema o0 TpEX nepHneHAUKYIIPAX
(npsimast u oOpatHast)

51 Yron Mexay CKpeluBarOIuMUCS
MPSIMBIMU
[Touck neprneHauKyISpHBIX MPSMBIX C

52 MTOMOIIBIO IEPTIEHIUKYISIPHBIX
IIJIOCKOCTEMN

53 OproroHajabHOE MPOESKTUPOBAHKE
[TocTpoenue ceuenuii kyba, IpU3MBI,

54 MPaBUWJILHON TUPAMHJIBI C TIOMOIIBIO
OPTOTOHAJILHOW MPOEKIUU
[TocTpoenue ceuenunii kyba, IpU3MBI,

55 IIPaBUJIBHON ITUPaMUIBI C IIOMOILBIO
OpPTOTOHAJILHOM MPOEKIINH
CuMMeTpHs B IpOCTPaHCTBE

56 OTHOCHUTEIBHO IIockocTu. Ilnockoctu
CUMMETPUN B MHOTOTpaHHHUKAX

57 [Ipu3HaK NepneHuKyISIPHOCTH IPSIMON 1
IJIOCKOCTH KakK CJIEICTBUE CUMMETPUN

58 IIpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
PaccTOSHUI OT TOYKH JI0 MJIOCKOCTH

59 IIpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
paccTOsSHUI OT TOUKH JI0 MJIOCKOCTH

60 CriocoObl OIYCTUTH MEPIIEHANKYIIAPHIL:




CUMMCTpPUs, CABUT TOYKHU I10
NapajuIeIbHON IIPAMOM

61

CaBur no HenapauieabHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

KonrtponsHast padora "B3anmnoe
pacmoioKEHNUE NPSIMBIX U INIOCKOCTEHN B
npocrpaHcTee”

63

[ToBTOpEHUE: yron Mex 1y NpsIMbIMA HA
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIBHUKE, TEOpEMaA
KOCHHYCOB

64

[ToBTOpEHME: yrom Mexay
CKPEIIMBAIOIIUMHUCA IIPSIMBIMU B
IIPOCTPAHCTBE

65

reOMeTpI/I‘IeCKI/Ie METOJbI BEIYHMCIICHUA
yriia MEXAy NpAMbIMU B MHOI'OI'PAaHHHUKAX

66

JByrpanubiii yroj. CBOHCTBO JIMHEUHBIX
yTJIOB IBYT'PAHHOIO yTriia

67

[Tepnienaukynsipubie maockoctu. CBOMCTBA
B3aMMHO MEPIECHIUKYISIPHBIX TIOCKOCTEN

68

[Ipu3Hak nepneHauKyIsIPHOCTH
IJIOCKOCTEM; Teopema o0 mpsMoi
MepeceyeHms ABYyX MIOCKOCTEH
MEePHIEHIUKYISIPHBIX TPEThEH MIOCKOCTH

69

[IpsiMoyTronbHBIN Mapajuienenumnen; Kyo;
U3MEPEHUs, CBOMCTBA MPSIMOYTOJIBHOTO
napasJiesienunena

70

TeopeMa 0 JuaroHajiu ImpaMoOyroJIbHOTro




Imapajiiejacnuiecaa u CJICACTBUC U3 Hee

71

CrepeomeTpuyuecKe U MPUKIaIHbIC
3aJa4M, CBI3aHHBIE CO B3aUMHBIM
pacIoOIOKEHUEM NIPSAMBIX U TIIOCKOCTH

72

[ToBTOpEHME: CKpEITUBAIOIIUECS MPSIMbIE,
napajuieTbHbIe TUIOCKOCTU B CTaHIAPTHBIX
MHOTOTpaHHUKaxX

73

[Tapa mapaynenbHbIX JIOCKOCTEH Ha
CKPEILMBAIOIIUXCS MPSIMBIX, PACCTOSIHHE
MEXIy CKpEIINBAIOIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYALUAX

74

PaccrostHue OT TOUKH 0 IINIOCKOCTH,
paccTostHAe OT MPSIMOM JI0 TUTOCKOCTH

75

BrrunciieHue paccTosSHUI MEX Ty
CKPEILMBAIOIIUMHUCS MPSIMBIMHU C
MTOMOIIBIO IEPIIEHIUKYISIPHOU MJI0OCKOCTH

76

TpéxrpanHslil yroJy, HEpaBEHCTBA JJIA
TpexrpanHbix yrioB. Teopema [Iudaropa,
TEOpPEMBbI KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO yTIJia

77

DnemMeHThI chepUUeCcKOil reOMEeTPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78

KonrtponbHast padota "Yrisl u
paccrosiHus"

79

CucremaTtuzanus 3HaHuN "MHOrOrpaHHUK
U €ro 3JIEMEHTHI"

80

[upamupa. Buasl nupamun. [IpaBunbnas
nupamuja




[Ipusma. IIpsAmas u HaKJIOHHAS IPU3MBL.

81 1
[IpaBunbHas npusma

82 [IpssmMoit mapayenenunen, 1
MPSIMOYTOJIBHBIH Mapajuieenumnes, Kyo

83 Brimykisie MHOrOrpanHuku. Teopema 1
Ditnepa
Brimykisie MHOTOrpanHuku. Teopema

84 Diinepa. [IpaBuibHBIC U TTOTYITPABUIIHHBIC 1
MHOTOTPaHHUKH

85 KounTponbhas padora "MHuororpaHHUKT" 1

86 [TonsATHE BEKTOpA HA TUIOCKOCTH U B 1
MPOCTPAHCTBE

87 CyMMa BEKTOPOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBuso mapannenenurnena 1

90 YMHOXEHHE BEeKTOpa Ha YHCIIO 1
Paznoxenue BekTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJHOU 1
IJIOCKOCTH

92 CkansipHoe pou3BeICHUE 1

03 Beruucnenue yria Mexay BEKTOpaMu B 1
IIPOCTPAHCTBE

94 IIpocreiimue 3anaun ¢ BEKTOpaMu 1

95 IIpocreiimue 3anaun ¢ BEKTOpaMH 1

96 IIpocreiimue 3ana4n ¢ BEKTOpaMH 1

97 [Ipocreiimue 3anauu ¢ BEKTOpaMu 1

98 O06o011eHre 1 cucTeMaTu3aus 3HaHUN 1




99 O06o001IeHre U cucTeMaTu3alus 3HaHu ! 1
100 HroroBas KoHTpoJbHAS padoTa 1
101 Hrorosas kKoHTposIbHAS paboTa 1
102 O0o01IeHre U cucTeMaTru3anus 3HaHU ! 1
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1 [ToBTOopenue temsl "KoopauHatsl BekTopa 1
Ha IUIOCKOCTH U B IPOCTpaHcTBE"
9 [ToBTOpenue Tems! "CkansgpHoe 1
MIPOU3BEICHHE BEKTOPOB"
3 [ToBTOpenue Temsl "Beruucienue yria 1
MEK/ly BEKTOpamMu B IpOCTpaHCTBE"
4 [ToBTOpEeHue TeMbl "YpaBHEHUE TPAMOM, 1
MPOXOIAIIEH Yepe3 1BE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHHE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE IIJIOCKOCTH, HOPMAJIb, 1
YPaBHEHHE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npou3BeneHue 1
3 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHHE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHHE
10 AHanuTHuecKkue METObl pacuéra yria 1
MEXAY IPSIMBIMU B MHOI'OTPAaHHUKAX
1 AHanuTHuecKkue METobl pacuéra yria 1
MEXAY IUIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 ®opMmyiia pacCTOSIHUSA OT TOUYKH 10 1




IIJIOCKOCTH B KOOpAMWHATax

HaxoxneHne paccTostHUM OT TOYKH 110

13
IJIOCKOCTH B KyOe

14 HaxoxaeHne paccTOsSHUN OT TOYKHU JI0
IJIOCKOCTH B TIPABHIILHOW TUPAMH/IE

15 KonTponbHas pabota "AHanuruueckas
reoMerpus"

16 CeyeHHsI MHOTOT'PAHHUKOB: CTaHAAPTHBIC
MHOTOTPaHHUKH

17 CedeHusi MHOTOIPaHHUKOB: METO/T CIIEIOB
CeyeHMsI MHOTOT'PAHHUKOB: CTaHIApTHBIC

18 IJIOCKOCTH, TIEPECCUCHUS TIPSIMBIX U
IIJIOCKOCTEMN

19 [TapannenbHble psSIMbIE U TIIOCKOCTH:
napajuieNibHble CEYeHUS

20 [TapannenbHble NpsIMbIE U TUIOCKOCTH:
pacy€T OTHOIIECHUI
[TapannenbHble NpsIMbIE U TUIOCKOCTH:

21 YTIIBI MEXKAY CKPEIIUBAIOIIUMUCS
MPSIMBIMH
[lepnieHIuKyIsIpHBIE IPSMBIE U

29 IJIOCKOCTH: CTaHJAPTHBIE Maphl
MEPIEeHIUKYISIPHBIX TIOCKOCTEH U
MPSIMBIX, CAMMETPHH MHOTOT'PaHHUKOB
[lepnieH UKy IsSIpHBIE IPSMBIE U

23 MIJIOCKOCTH: TEOpEMaA O TpeX
MePIEeHIUKYIISIpax

24 [lepnieHIuKyIsIpHBIE IPSMBIE U




IIJIOCKOCTHU: BbIYMCJIICHHUA OJIMH B
MHOT'OrpaHHUKax

25

[ToBTOpenue: monaau
MHOT'OYT'OJIbHUKOB, (DOPMYJIbI 17151
TI0IaIeH, COOOPAKCHHMSI TTOI00HSI

26

[ToBTOpEeHue: momanu
MHOT'OYTOJIbHUKOB, (DOPMYJIbI 17151
TJI0IA IeH, COOOpaKeHUS TI0I00UsI

27

[ToBTOpenue: momanu
MHOT'OYTOJIbHUKOB, (DOPMYJIBI JIIst
TJT0TA IeH, COOOpaskeHUS TI0T00MsI

28

[Tnomaam cedeHnid MHOTOTPaHHUKOB:
TJIONIA/IA TTOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOPaKEHHUS TTO00MS

29

[lnomanu ceyeHnii MHOTOrPaHHUKOB:
IO/ ITOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOPaKECHHUS ITO00Hs

30

Kontponbnas padota "[loBTopeHue:
MHOTOTpaHHUKH, CEUYEHUS
MHOTOI'PaHHUKOB"

31

O06bém Tena. O6beM MPSIMOYTOJIBLHOTO
napaJuiesenuresa

32

3agaun 00 yABOCHUHM Ky0a, 0 KBajpaType
Ky0a; 0 TpUCEKLUH yria

33

CrepeoMeTpHUECKUE 334, CBA3aHHBIE C
00BbEMOM MPSMOYTOJILHOT'O
napasJiesienumnena

34

HpI/IKJ'Ia,Z[HLIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHUEM 00bEMA MPSAMOYTOIBHOTO

napajuienenumeaa

35 O0BEM psIMOY TIPU3MEI

36 CrepeomeTpHryuecKe 3aa4u, CBI3aHHBIC C
BBIYHCIICHUEM 00BEMOB TIPSIMON TTPU3MBI

37 [IpuknagHeie 3a1a4n, CBSI3aHHBIE C
00BEMOM NPSAMO MPU3MBI
Brruucinenne 00bEMOB TEN ¢ IIOMOIIBIO

38 onpeaenéaHoro uaTerpaia. O0bEM
HAaKJIOHHOHN IIPU3MBI
Breruucinenne 00bEMOB TEN C IIOMOIIBIO

39 onpeaenénHoro uaTerpaia. O0bEM
MTUPAMU/TBI

40 ®dopmyna o0bEMa mupamuel. OTHOIIICHUE
00BEMOB MHUPAMHU/T C OOIITUM yTIIOM

41 dopmyna o0bEMa nmupamuel. OTHOIIICHUE
00BEMOB MUPAMHU/T C OOLTUM yTIIOM

42 CrepeomMeTprUeCcKHEe 3a]1a4H, CBI3aHHBIC C
00bEMaMK HAKJIOHHOM MTPU3MBI

43 CrepeoMeTpHIECKHUE 3a]1a4H, CBA3aHHBIC C
00BEMaMK TTUPAMHMIBI
[Tpuknagaeie 3anaun mo Teme "OO0bEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Ipuknanueie 3ana4yn mo Teme "OO0bEMBI
Ten", CB3aHHbIE ¢ 00BEMOM MUPAMUJIBI

46 [Tpumenenne 00bEMOB. Boruncienne

pacCTodAHUA N0 IMIOCKOCTU




KonTponbras padota "O0béM

47 "
MHOT'OTpaHHUKA
Hunuuapudeckas TOBEPXHOCTb,

48 00pa3yroIue MUIHHIPUICCKON
MMOBEPXHOCTHU

49 HMunuaap. [IpsaMoit kKpyroBon HUIUHAP.
[lomaae MOBEPXHOCTH LIWIMHAPA

50 Konnueckast moBepXHOCTh, 0Opa3yroiire
KOHHMYECKOH noBepxHocTH. Konyc

51 CedeHne KOHyca MIOCKOCTBIO,
napajuiebHOM MITOCKOCTH OCHOBAHUS

59 VYceuéunslii konyc. M300paxkenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tmomane G0KOBOM MOBEPXHOCTH H
MOJTHOM MOBEPXHOCTH KOHYCA

54 [Tnomane G0KOBOM MOBEPXHOCTH H
TIOJIHOM MOBEPXHOCTH KOHYyCa
CrepeomeTrpuuecKkue 3aaun Ha

55 JI0Ka3aTelIbCTBO U BHIYHMCIICHUE,
MIOCTPOCHHUEM CEYCHHI HUIMH]IPA, KOHYCca
CrepeomeTrpuuecKkue 3aaud Ha

56 JI0Ka3aTelIbCTBO U BHIYHMCIICHUE,
MOCTPOCHUEM CEUECHUU LUIMHAPA, KOHyCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
UIHHIPOM

58 [Ipuknanueie 3a1a4n, CBSI3aHHBIE C
HIHHAPOM

59 Coepa u map




60

[Mepeceuenue cdepsl 1 mapa ¢
IockocThio. Kacanue mapa u cepbl
IUIOCKOCTBI0. Bul 1 n300pakeHue mapa

61

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepst
IUIOCKOCTBI0. Bua n n3obpaxeHue mapa

62

VYpasuenue chepsl. [nomans cheps u e
yacTeu

63

Cummetpus cdepsl 1 mapa

64

CrepeoMeTprieCKHe 3a/1a4i HA
JTIOKA3aTebCTBO U BHIYUCIICHHE,
CBsI3aHHbIE CO ChEPOH U 1apoM,
MTOCTPOCHHUEM UX CEYEHHI MIO0CKOCTHIO

65

CrepeomeTrpuuecKkue 3aauu Ha
JI0Ka3aTeNbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO chEpoil U Mapom,
MMOCTPOCHHUEM UX CEYEHHH MII0CKOCTHIO

66

[TpuknaaHbie 3a1a9u, CBSI3aHHBIE CO
ctepoii u mapom

67

[ToBTOpEHUE: OKPYKHOCTH HA TLIOCKOCTH,
BBIYMCIICHUS B OKPYKHOCTH, CTaHJAPTHBIC
nonoous

68

Pazauunsie KOM6I/IHaI_[I/II/I TCJI BpAlICHUS U
MHOT'OI'paHHUKOB

69

3agaun o Teme ""Tena U MOBEPXHOCTH
BpaieHus"

70

3anaun o Teme "Tena ¥ NOBEPXHOCTH
BpaiieHus"




71

Konrponsnas padora "Tena u
IIOBEPXHOCTHU BpaleHus"

72

O6beM muuHapa. Teopema 06 00bEMeE
MIpsAMOro NuJIMHApa

73

Brrunciienne 0065EMOB TEI ¢ TOMOIIBIO
onpenenéHHoro uurerpana. Oobpém
KOHycCa

74

TTmommaan OOKOBOM U TIOJTHOM
MMOBEPXHOCTH KOHYyCa

75

CrepeoMeTpHuyecKue 3aJJauu, CBI3aHHbIE C
BBIYHCIIEHUEM 00bEMOB LIWIMHIPA,
KOHYyca

76

[Ipuknagaeie 3agaun o teme "OO0bEMBI
IJTIONIa U MTOBEpXHOCTEN Ten"

77

OO0BEM 1mIapa U IapoBOro CEKTOPA.
Teopema 06 o0bEme mrapa. [Tnomans
chepbl. CTepeoMeTpUYCSCKUE 3a1a4H,
CBSI3aHHBIE C BEIYUCIEHHEM 00BEMOB
1apa, IapoBOro CErMeHTa 1 IapoBOro
CEeKTOpa

78

[Tpuknamgaeie 3anaun mo Teme "OO0bEMBI
Ten", CBAI3aHHbBIE ¢ 00BEMOM IIIapa u
ionaapio ceprl. COOTHOMICHUS] MEXKIY
MJIOLIAASIMH TTOBEPXHOCTEH U 00BEMaMH
IMOJJOOHBIX TEIl

79

[Tomo6HbIE Tena B MPOCTPAHCTBE.
N3menenne o6wEMa mpu mo100uu.
CrepeoMeTpUueCKre 3a]a4u, CBSI3aHHBIE C




BBIUHMCIICHHEM 00BbEMOB TeJ U ILIOLIaAeH
IIOBEPXHOCTEH

80

KonTponbras padota "[Tnomamm
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TS

81

JBuxenus npocrpancTBa. OToOpakeHus.
JIBm>xenust u paBeHcTBo puryp. Obmiue
CBOICTBA JIBKCHUI

82

Buabl 1BuKeHMIN: TapauienbHbII
MEPEHOC, LICHTPAJIbHASI CHMMETPUS,
3epKajJbHasi CHMMETPHS, TOBOPOT BOKPYT
psAMOH

83

[IpeobpazoBanus nomodus. [psimas u
cdepa Diinepa

84

I'eomeTrpuueckue 3ajaun Ha IPUMEHEHUE
JIBUKCHUS

85

Kontponbnas padota "BekTopsl B
npoctpaHctae"

86

O6o6maromiee moBTopeHue 11 moHATHIA 1
METOI0B Kypca reomerpun 10—11
KJIACCOB, CUCTEMaTH3aIsl 3HAHUI:
"[TapannenbHOCTh NPSAMBIX U TJIOCKOCTEN
B IIpOCTpaHCTBE"

87

Ob6o0mmaromiee nopropeHue 11 nmoHsATHi U
MeTOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3aLUs 3HAHUM:
"BexTopsl B npocTpaHCcTBE"

88

Ob6o0mmaromiee nopropeHue 11 nmoHATH U
MeTOoJI0B Kypca reomerpun 10-11




KJ1aCCOB, CHCTeMAaTH3allMs 3HAHMIA:
"BexTopsl B npocTpaHcTBe"

89

Oo6o06maromee nmosropenue 11 moHsATHH U
METO0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"O6beM MHOTOrpaHHUKA"

90

O6o6matoiee nopropenue 11 noustuii u
METOJI0B Kypca reomerpun 10—-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"O6beM MHOTOrpaHHuKa"

91

O6o6matoiee nopropenue 11 nousTuii u
METOI0B Kypca reomerpun 1011
KJIaCCOB, CHCTEMaTH3alUs 3HAHUM:
"[Tmomaay MOBEpXHOCTH U OOBEMBI
Kpyribix Ten"

92

O6o6maromee moBTopeHue 11 moHATHIA 1
METOI0B Kypca reomerpun 10—11
KJIAaCCOB, CUCTEMATH3alls 3HAHMIA:
"[Tmomraay MOBEpXHOCTH U OOBEMBI
KpyIJibix Ten"

93

WroroBas koHTposbHas paboTa

94

HroroBas koHTposbHas paboTa

95

[ToBTOpEeHue, 06001IIeHNE U
cucTeMaTH3allHs 3HAHUI

96

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAyKM U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




97

Hcropust pa3BuUTHSL CTEPEOMETPUH KaK
HAYKH U €€ poJib B Pa3BUTUH
COBPEMEHHBIX HHXKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYKU U €€ poJib B Pa3BUTUH
COBPEMEHHBIX WHIKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

99

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAYyKH U €€ poJib B Pa3BUTUH
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHN

100

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH

102

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






