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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBasieTcss OJHUM M3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHEro
oOmero oOpa3zoBaHus, TaK Kak 00eCIeYMBaeT BO3MOKHOCTh U3YU€HUS 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.

[IpropuTeTHBIMH 3aJlayaMu Kypca TE€OMETPUU Ha YIIIyOJIEHHOM 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,
«MHororpanHukm», «Tema  BpameHus», «BekTopel W  KOOpPAWHATH 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 HEJIeJIO0).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

I[IpsiMble U IVIOCKOCTH B NIPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTEpEOMETpUU. Touka, mOpsMas, IIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMATUYECKOM TIOCTPOECHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUU U CIEACTBUA U3 HUX.

B3auMHOe pacnosnoxeHue MNpsMBIX B IIPOCTPAHCTBE: IIEpECEKarOIInecs,
MapaJuleNIbHbIE W CKpeluBaromuecs npsmele. [Ipu3Haku CKpemMBAIOIINXCA
npsambIx. [lapanineabHOCTh NPSAMBIX U IJIOCKOCTEW B IMPOCTPAHCTBE: MAPAIUICIIbHbBIC
MPSAAMBIE B TPOCTPAHCTBE, MAPAUIEIBHOCTh TPEX MPAMBIX, TAPALIETBHOCTD MPSIMOU
u 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHbIE CBOWICTBa MapajuIeIbHOIO NpoeKTHpoBaHus. M3o0pakeHue
buryp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPaBIECHHBIMU CTOPOHAMHM, YTOJ
MEXAY NPSIMBIMU B MPOCTpaHCTBE. [[apannenbHOCTh MIIOCKOCTEN: MapauIeIbHbIC
IIJIOCKOCTH, CBOWCTBA rapaijIeIbHBIX IIJIOCKOCTEM. [Ipocrenimme
NPOCTPAHCTBEHHbIE (DUTypbl HAa IUJIOCKOCTH: TETpadlp, Mapajuielenunes,
MIOCTPOCHUE CEYCHUH.

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

NEPIEHIUKYIISIPHON IIJIOCKOCTH. OpToronainpHOE POEKTUPOBAHHUE.
[lepnieHAUKYJISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 7O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYJISIPHOCTh  IUIOCKOCTEM: MPU3HAK  IEPHEHAUKYJSIPHOCTH  JIBYX
mIockocTenl. Teopema 0 TpEX NEPIEHAUKYIAPAX.

Yriael B NMPOCTPAHCTBE: yIroJl MEXAY IPSMOW U IUIOCKOCTBIO, JABYI'DAHHBIN
yIoJ, JJUHEWHBIM Yroja JBYTPAaHHOTO yria. TpEXTpaHHbIA U MHOTOTPAHHBIE YTJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrOrpaHHoro yria. CBOICTBa IUIOCKHUX H
JBYTPAHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopemMbl KOCMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHMuKH

Bunpl MHOrorpaHHukoB, pa3BépTka MHOrorpansHuka. [lpusma: N-yrosbHas
nmpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS MOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJIBHBIM — MapajuleNIeNUIIel W €ro  CBOWCTBA.
Kparuaiiiue mnyTd Ha TOBEPXHOCTHM MHOTOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammma: n-yroiapHas mnmupamMuna,
npaBuiibHasE W yceu€HHas nupamunbl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM mnupaMuibl. [IpaBuIbHBIE MHOTOTPAaHHUKM: NPABUJIBHAS MOpU3Ma U



[IpaBWIbHAs IHWpPAaMUIA, [paBUJIbHAsA TPEYrojbHas IHUpaMUIa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpeacrtaBieHue O NpPaBWIBHBIX MHOTOIPAaHHHUKAaX: OKTajJp,
NOAECKadAP U UKOCAP.

Brluncnenue 5J€MEHTOB MHOTOTPAHHHMKOB: pE&Opa, AMAaroHaiad, YTJbl.
[Inomaas OOKOBOM MOBEPXHOCTH M TIOJHOM MOBEPXHOCTH MPSMON MPHU3MBI,
IJIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M IOBEPXHOCTU MPABWIBHOM MHUPAMHIIBI,
Teopema O IUIOLIAAN YCEUEHHOW TMPaMU/IBI.

CummMmeTpuss B TIPOCTPAHCTBE. ODJIEMEHTbl CHUMMETPHM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPAaBWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUSA IPABUIbLHOMU
IAPaAMUIBI.

BekTopsI 1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIUMTAaHUE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoOKEHHH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOpaM.  IIpsAMoyrosbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBA3b MEXAYy KOOpAMHATAaMU BEKTOpa U
KOOpJMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BENCHHE

BEKTOPOB.
11 KJIACC

TeJsia BpaleHnus

[MoHATHA: WHIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IOBEPXHOCTH,
chepudeckass TOBEPXHOCTh, oOOpasylonue moBepxHocTel. Tema BpaiieHus:
WINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, mmap. Bzaummnoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalleHusl Ha TIockocTu. Pa3Béprka nunuuapa u KoHyca. Cummerpusi chepsl u
mapa.

O6béMm. OcHoBHBIE CBOiicTBAa 00BEMOB Ten. Teopema 00 o00BEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoi U
HAKJIOHHOW TPU3MBI, MIJIWHIPA, TUpaMHUIbl U KoHyca. O0BEM Imapa u MapoBOTO
CerMeHTa.

KoMOuHanuu Tem BpamieHuss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BmucaHHas B
MWINHAP, OMHCAaHHAs OKojJo unuiauHApa. Ilepecedyenme 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 Haj BeKTopaMu. BekTopHoe
yMHOXeHUE 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

JIMUYHOCTHBIE PE3YJIbTATBI

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
SKOHOMUKHU;

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/1a B MOCTPOCHUE YCTOMUMBOTO OyAYIIEro;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYas SCTETUKY MaTeMaTH4YECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, pacCyXJI€HUH, BOCIIPUUMYUBOCTH
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BocnuTaHME:

chOpPMHPOBAHHOCTh YMEHHUS MNPUMEHSATh MaTeMaTHYeCKUe 3HaHUS 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 MPUPOIHON 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 €&
pPa3BUTUA W 3HAYUMOCTH JUIsI Pa3BUTHS I[MBUIM3AIMHM, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJbTYpOH KaK CpPEJCTBOM IIO3HAHUS MHUDa,
TOTOBHOCTh OCYIICCTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIBbHOCTh
WHIMBUJIYaJIbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHUS

ba3zoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKH MAaTEMAaTHYECKHUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH 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 MAaTEMATUUECKUE 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 JAePUUUTH MHOOPMAIUH, TaHHBIX, HEOOXOAMUMBIX 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 TPadhUUECKH;

OLICHUBATh HaAEKHOCTh nHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIEe 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.

PerHﬂTHBHLIe YHHUBEPCAJIbHBIC y‘leﬁﬂble I[CﬁCTBPIH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIAH, AITOPUTM PEIICHUS 3a/laud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIA HHTEJJICKT:

BJIAJI€Th  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIIAEMbIX JCHCTBUNM M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ylibTara pelieHus
MaTeMaTHYECKOM 3a7a4u;

IpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTb KOPPEKTHUBHI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, JIAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IIEJU U YCIOBUSIM, OOBSCHITH TPUUUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI Pe3yJIbTaTOB AESATEIbHOCTH, HAXOAUTh OIIUOKY,
J1aBaTh OLICHKY TPUOOPETEHHOMY OIBITY.

CoBMecTHasI 1eSITeJIbHOCTD:

MOHUMATh M MCTOJ30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUIYaJbHOU
paboThl TMpU peHieHWH YYEOHBIX 3aJady, NPUHUMATh IIeJIb COBMECTHOMU
NeSATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pabOThHI, pacmpeacisiTh
BUIBl pabOT, JOroBapuBaThbCs, OOCYXAAaTh MPOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpMB» W HWHBIE), BBINOJHATH CBOIO YacThb pabOThHl W
KOOPJIMHHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMAaHJbl, OLICHUBAThH
KayeCTBO CBOETO BKJIa/Ja B OOMMIMN MPOAYKT MO KPUTEPUAM, CHOPMYITHPOBAHHBIM
YYaCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATHBI

K xonity 10 kinacca oOygaromuiicst HAy9UTCS:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSATHUSIMU CTEPEOMETPUU TIPH
pelIeHny 3aa4 ¥ MPOBEICHUN MaTEMAaTUUECKUX PACCYKICHHUI;

e TMPUMEHSTH aKCMOMBI CTEPEOMETPHUM M CIIEJICTBUSl U3 HUX IMPU PELICHUU
F€OMETPUYECKHUX 3a/1a4;

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

e CBOOOJNHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIAMH B
IPOCTPAHCTBE: MEXKAY HIPSIMBIMU B MPOCTPAHCTBE, MEXKIY MNPSAMOA U
IJIOCKOCTHIO;

e cBOOOJHO ONEPUPOBATH MOHSITUSMHU, CBI3aHHBIMUA C MHOTOTPAaHHUKAMH;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PaHHUKOB (MpuU3Ma,
nupamuja, NpsMOYyTOIbHBIN Napaienenunes, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BbBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

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

e BBINOJIHATD napajuienabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
MPOCKTUPOBAHUE (PUTYP Ha TUIOCKOCTh, BBINOIHATH HM300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMU, BBHITIOTHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPaHHUKOB  (MpuU3Ma,
NUpPaMKIa), TEOMETPUUECKUX TEJ C MPUMEHEHHEM GOpMYT;

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

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

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmaTrh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHUYECKUX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

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

e W3BJICKaTh, MPEOOPa30BbIBATh U HMHTEPIPETUPOBATH HHPOPMAIMIO O
POCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TPENCTABICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHHMS HAa [PAKTUKE: CpPaBHUBATH W
aHAJM3HPOBATH PEAbHBIE CUTyallud, MPUMEHSATh W3YyUYECHHBIC MOHITUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChopMyJIHPOBAHHOMN
npoOJIeMbl, MOJAEIUPOBATh PEANbHBIC CUTYallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOCHHBIE MOJENIN C MCIHOJIb30BAHHEM I€OMETPUUYECKUX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAX0XK/I€HUEM F€OMETPUUECKUX BEIINYUH;

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

K xonmy 11 kinacca oOyyaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHUYECKOH U c(hEepuyecKoil MNOBEPXHOCTSAIMHU, OOBIACHATH CIOCOOBI
MOJTyYECHHUS;

OTEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C TEJIaMU BpALICHUS: [IIMHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (IWIMHApP, KOHYC, cdepa W 1ap) u
OO0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BPAIICHMUS;

KJaccu(UIUPOBATh B3AMMHOE PacoioKeHUe chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAHHHUKOB W TENl BpAILEHUS,
reOMETPUYECKHUX TeJl C IPUMEHEHHEM HOopMYyT;

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

BBIUUCIISITh COOTHOIIEHUSI MEX]TY IJIOMIAISIMU TTOBEPXHOCTEN U 00bEMaMU
IT0JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBIMOIHATH (BBIHOCHBIC) IUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (QUTYpP: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, HWHTEPIPETUPOBATHL U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TNPE/CTABICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOTHO OMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAUHAT;
peuaTh TEOMETPUUECKUE 3a/1a4 Ha BBIYMCIICEHUE YIJIOB MEXKY HPSIMbIMU
U IUIOCKOCTSMH, BBIYMCIECHHUE PACCTOSIHUKA OT TOYKM [0 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA TP PEIICHUY;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHs] MHOTOTPAHHUKOB M TN BpAICHUS TPHU
NapajuleJIbHOM  NIEPEHOCE, UEHTPAJIbHOM CHUMMETPHUM, 3€pPKaJbHOU
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus moao0us;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpPAlCHUS: CEUEHUs IUIMHIpA
(mapanienbHO Y NEPHEeHANKYISIPHO OCH), CEYEHUs KOHYyca (MapasuielibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPLIMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOCHHUS] CEUEHUH: METOJ CIJIEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILEN MIIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSITh TeOMEeTpUYecKre (HaKThl JJIsl PEHICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONAralolluX HECKOJIBKO IIAaroB pELICHUs, €CIH YCIOBHS
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pewmarh 3aJadyd Ha J0Ka3aTeJbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXOXJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATH MPOrPaMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI IIPU PELIEHUHU CTEPEOMETPUUECKUX 3a]1a4;

IPUMEHATh  IOJIyYCHHbIE  3HAaHUSA  HAa  MPAKTUKE:  CPABHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyalluH, IPUMEHATh U3YUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B  IPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIeMBbl,  MOJEIUPOBATH
peabHbIE CUTYallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEIM C HCHOJB30BAHUEM TE€OMETPUYECKUX TIOHATUH H TEOPEM,
ammaparta anreOpbl, pemaTth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXOXJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMETh TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS TE€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJOTHIA.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
Ne HanmeHoBaHMe pa3je/ioB U TeM Komriecrso uacon DJIeKTpOHHbIe (LN (POBbIE)
n/n NPOrpaMMblI Bcero Konrpontmsre o0pa3oBaTe/ibHbIE peCypChl
padoThbI
1 BBenenue B ctepeomeTpuio 23 1
9 B3anMHOe pacnosioxkeHue npsIMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX M TDIOCKOCTEH B 3
MPOCTPAHCTBE
4 [eprieHAUKYIAPHOCTH MPSMBIX U o5
IIJIOCKOCTEMN B IIPOCTPAHCTBE
5 VYTIBl U paccTOSTHUS 16
6 MHororpaHHuKH 7
7 BexkTops! B mpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNe U ccTeMaTH3alus 5 5
3HaHUHI
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6




11 KVIACC

KoanuecTBo 4acon
HaumeHoBaHue pa3ie/ioB U TeM duexkTponHble (u¢poBbIE)
Ne i/ KonTtpoJubHbie
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThbI
1 AHanmuTHyeckast reoMeTpus 15 1
9 [ToBTOpeHnue, o6oOIIEHNE U 15 1
CHUCTEeMaTH3allns 3HAHUI
3 O0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24
5 [Tmomany moBepxHOCTH U 0OBEMBI 9 1
KpPYTJIBIX TEJl
6 JIBoxeHust 5 1
7 [ToBTOpEeHue, 0600IIEHNE U 17 5
cUCcTeEMAaTU3aIys 3HaHUuH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTpoJsbHbie padoThi

OcHoBHbIE IpaBUIIa U300paKEHUS HA PUCYHKE
IJIOCKOCTH, MapajlyIebHbBIX MPSIMBIX (OTPE3KOB),
CepeIMHBI OTpE3Ka

[TonsTHS cTepeoMeTpun: TOUKa, psAMas,
IUIOCKOCTB, MPOCTpaHcTBO. OCHOBHBIE MpaBHiIa
n300pakeHNs Ha PUCYHKE IIOCKOCTH,
NapajuIeNbHbIX MPSIMBIX (OTPE3KOB), CEPEIUHbI
oTpe3Ka

[onsATHS: IEpeceKaroIrecs MIOCKOCTH,
MEPECEeKAIOIINECs MPsMasi | IIOCKOCTH;
MOJTyTIPOCTPAHCTBO

[TonsTHs: Mepecekarouuecs MIOCKOCTH,
repeceKaromuecs npsmas u miocKoCTh;
MOJIyIPOCTPAHCTBO

MHororpaHHuKH, H300paKeHHE TPOCTCHIINX
MPOCTPAHCTBEHHBIX (UTYP, HECYNICCTBYIOIINUX
00BEKTOB

MHOrorpaHHHKH, H300paXKCHHE POCTEHIINX
MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIIMX
00BEKTOB

AxcuoMel CTCPCOMCTPHHU U MEPBLIC CIICACTBUS U3
HHUX

AXCcHOMEI CTCPCOMCTPHHU U MEPBLIC CIICACTBUS U3




HHUX

AKCHOMBEI CTCPCOMCTPHHU U MCPBLIC CIICACTBUSA U3
HuX. CriocoObI 3a/1aHusI IPSIMBIX U IJIOCKOCTEH B
npoctpanctBe. O603HAUYCHUS IPSAMBIX U
IJIOCKOCTEM

10

N3o6pakenune ceueHnit mupaMuIbl, Ky0a v IpU3MBI,
KOTOpBIE MPOXOIAT uepe3 ux péopa. Mzob0paxkenue
MepeceyeHus MOTYyUYEHHBIX MIIOCKOCTEH.
PackpamBanme moCTpOSHHBIX CEYCHUH Pa3HBIMH
[[BETAMH

11

N300paxenune ceueHnit mupamMuabl, Ky0a 1 MpU3MBlI,
KOTOpBIE MPOXOAAT uepe3 ux péopa. Mzobpakenue
repeceyeHms MOIyYEHHBIX MIIOCKOCTEH.
PackpamrBanue NOCTpOCHHBIX CEYEHUI pa3HbIMU
LBETaMU

12

N3o0paxkeHue ceueHuit mupaMuIbl, Kyoa v MPU3MBI,
KOTOpBIE MMPOXOAAT uepe3 ux péopa. Mzobpakenue
MepeceueHMs MOYICHHBIX IIJIOCKOCTEH.
PackpamiiBanue moCTpOSHHBIX CEYCHUN PA3HBIMH
[[BETAMH

13

N3o06paxenune ceueHnit mupamMuabl, Ky0a v MpU3MBlI,
KOTOpBIE MPOXOJAT yepes ux péopa. M3obpaxenue
nepeceyeHus MOTyYEHHBIX MIIOCKOCTEH.
PackpamrBanue mocTpoeHHBIX CEYCHHUH pa3HBIMU
1[BETaMU

14

Metoa cneaoB s MMOCTPOCHUMA CeYeHH I

15

Merton cnefoB aist OCTpoeHus ceueHuil. CBoiicTBa
MEepECeUCHH I NPSIMBIX U TUIOCKOCTEN




16

Meroa cnefoB aiisi mocTpoeHus ceuenuit. CBoiicTBa
[IEPECEYCHU M IPSIMBIX U IUIOCKOCTEN

17

[locTpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaMm Ha p&opax. Co3maHue BBIHOCHBIX YEPTEKEH
1 3aIUCh 1IaroB OCTPOEHUS

18

[locTpoenue ceuenuii B nupamuie, Kyoe o Tpém
ToukaM Ha p&opax. Co3maHue BEIHOCHBIX YepTEkKEH
Y 3aIUCh IIaroB OCTPOEHUS

19

[TocTpoenue ceuenuii B nmupamuie, Kyoe no Tpém
ToukaM Ha p&bpax. Co3maHne BEIHOCHBIX YePTEKEH
Y 3aIUCh IIaroB OCTPOEHUS

20

[Toctpoenue ceuenuii B nmupamuie, Kyoe mo Tpém
ToukaM Ha péOpax. Co3aHne BHIHOCHBIX YepTexel
U 3aIIACh 1IaroB IMOCTPOCHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MPOMOPLMOHANBHBIX oTpe3kax. [lomobdue
TPEyroJbHUKOB

22

[ToBTOpenue nmnanumetpun: Teopema Menenas.
Pacuertsl B ceueHHAX Ha BBIHOCHBIX YepTexkKax.
Hcropus pa3BuTHS INIAHUMETPUU U CTEPEOMETPUU

23

KoHntposbHas padoTa "AKCHOMBI CTEPEOMETPHH.
Ceuenus"

24

B3aumHoe pacmnonoxeHue NpsmMbIX B IPOCTPAHCTBE.
CkpemuBaroriuecs npsmeie. [Ipusnaku
CKpeIMBarIuXcs NpaMbIx. [lapamnensHbie
MpsIMBIE B TPOCTPAHCTBE

25

TeopeMa 0 CylIeCTBOBaHUM U €IUHCTBEHHOCTH
MIPSIMOM NapaIIeIbHOW TaHHOM IIPSIMOH,




MPOXOSAIICH uepe3 TOUKY MPOCTPAHCTBA U HE
JIe)KaIlle Ha JaHHOM npsAMou. Jlemma o
NEPCCCUCHNH TAPAJIJICIBHBIX IMMPAMbBIX ITJTOCKOCTBIO

26

[TapamienpsHOCTB TpeX NpsAMBIX. TeopeMa o TpEx
NapajuleIbHbIX NPsAMBIX. Teopema o
CKPELIUBAIOIINXCS MPAMBIX

27

[TapannensHoe npoekTupoBanue. OCHOBHbBIE
CBOICTBa MapaieNbHOr0 NPOEKTUPOBAHNUS.
N300paxenue pazHbIX GUryp B napamienbHON
IIPOEKIUHU

28

[leHTpanbpHas MpoeKUus. YTOJ C COHAIIPABIEHHBIMHU
CTOpPOHAMHU. YTOJ MEXAY IPAMBIMU

29

3a7a4un Ha TOKA3aTeILCTBO M UCCIICOBAHHME,
CBSI3aHHBIC C PACIIOJIOKEHHEM IPSIMBIX B
MIPOCTPAHCTBE

30

[ToHsTHA: MapaJUIeNTbHOCTh NPSIMOM U TIIOCKOCTH B
npoctpaHcTBe. [Ipu3Hak napayienbHOCTU MPSIMOI U
miockoct. CBOMCTBA MapaJIEIbHOCTU MPSIMOM 1
IJIOCKOCTH

31

FeOMeTpI/ILIeCKI/Ie 3aJa4M Ha BBIYHCICHUEC U
A0Ka3aTCJIbCTBO, CBA3AaHHBIC C MAPaIJICIIbBHOCTHIO
IPAMBIX U IUIOCKOCTEH B IMPpOCTPAHCTBC

32

[TocTpoenue ceueHust, MPOXOIAIIETO Yepe3 NaHHYIO
MPSMYIO Ha YepTexe U MapajuieTbHOro Ipyrou
npsmoil. Pacuér oTHoIeHu

33

HapannenLHaﬂ MMpoCKIUAd, IPUMCHCHUC JJIA
TOCTPOCHUMA CEUYCHUI KY63. " nmapaJurejicrnuIiicaa.
CBoiicTBa napajiiejicnmIic1a U mpu3Mbl




34

[TapannensHblie mockoctu. Ilpusnaku
NapajuIeIbHOCTH BYX IUIOCKOCTEN

35

Teopema 0 nmapajIeIbHOCTH U €AUHCTBEHHOCTH
TIJIOCKOCTH, MPOXOISIIEH Yepe3 TOUKY, He
MPUHAJYISKAILYIO JAHHOM MIIOCKOCTH U CJICICTBHS
n3 HeE

36

CpolicTBa napauieabHbIX TIOCKOCTEN: O
MapajuIeIbHOCTH MPSMBIX IEpeceueHus Ipu
MIEPECEUCHHH JIBYX MapaljIesIbHbIX MII0CKOCTEH
TpeThen

37

CpoiicTBa napayuieIbHbIX MIOCKOCTEN: 00 OTpe3Kax
mapalyICJIbHBIX IMPAMBIX, 3aKJIFOUYEHHBIX MCXKIOY
nmapalsICJIbHBIMUA INIOCKOCTAMM; O IIEPECCUCHUU
IPSIMOM € ABYMs NapaJlICIbHBIMU IIJIOCKOCTSMU

38

[ToBTOpenue: Teopema [Mudaropa Ha mIockocTH

39

[ToBTOpEHUE: TPUTOHOMETPUS IPSIMOYTOJILHOTO
TpeyrojbHUKa

40

CBoiicTBa Ky0a M MPSMOYTOJILHOTO
napajuiesienuneaa

41

Brruncnenue 1iauH OTpe3KOB B KyOe u
MPSIMOYTOJILHOM Napasuieienunesie

42

[lepneH UKy ISIPHOCTD MPSAMOI U MIOCKOCTH.
[Ipu3Hak nepneHIuKyISIPHOCTH MPSMOU U
MJIOCKOCTH

43

[lepneHIMKyYISIPHOCTD NMPSAMOM U MJIOCKOCTH.
[Ipu3HaK nepneHauKyISIpHOCTH MPSIMON U
IIJIOCKOCTH

44

TeopeMa 0 CyHI€CTBOBAHUHN U CAUHCTBCHHOCTU




HPSIMOM, IPOXOJAIIEH Yepe3 TOUKY IIPOCTPAHCTBA U
NEPIEHIUKYIISIPHON K INIOCKOCTH

[ImockocT ¥ NEpPHEHANKYIIAPHBIE UM IPSIMBbIC B

45 MHOT'OI'paHHUKAX

46 [1nockocTH ¥ neprneHANKYJISPHbIE UM MPSMBIE B
MHOT'OI'paHHUKAX

47 [lepnennukynsip u HakinoHHas. [locTpoenue
MEPIEeHIUKYIISIpa U3 TOUYKHU Ha IPAMYIO

48 [lepnennukynsip u HakinoHHas. [locTpoenue
MEePIEeHIUKYJISIpa U3 TOUKH Ha IPAMYIO

49 Teopema o Tpéx nepneHAUKYIsApax (mpsmMas u
oOpatHas)

50 Teopema o Tpéx nepneHAUKYIsApax (mpsmMas u
oOpaTHast)

51 YT03 MKy CKPEIIUBAIOITUMUCS TTPSIMBIMHU

59 [Touck neprieHIMKyISAPHBIX TPSIMBIX C TOMOILBIO
MEePIEHIUKYIISIPHBIX TUIOCKOCTEN

53 OpToroHanpbHOE MPOCKTUPOBAHUE

54 [TocTpoenue ceuenunii kyba, IpU3Mbl, MPABHIILHON
MAPAMHU/JIBI C IOMOIIBIO OPTOrOHAJIBHON ITPOEKIIUU

55 [Toctpoenue ceuenuii kyba, MPU3MBbI, TPABUILHOM
MUPAMU/JIBI C IOMOIIBIO OPTOrOHAIBHOM MTPOESKIIUU
CummeTpus B IPOCTPAaHCTBE OTHOCUTEIBHO

56 mockocTH. [lnockoctu cumMmmerpuii B
MHOTOI'paHHUKAaX

57 [Ipu3Hak nepneHAuKyISIPHOCTH IPSMON 1
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

58 IIpaBuiibHBIE MHOTOIpaHHUKU. Pacy€r paccrosHui




OT TOYKH OO0 IINTOCKOCTH

IIpaBuiibHBIE MHOTOIpaHHUKU. Pacdy€r paccrosHui

59 OT TOYKH JI0 IJIOCKOCTHU

60 CriocoObI OIYCTHTD NEPIIEHANKYIISIPBI: CHMMETPUS,
CABUTI TOYKH I10 ITApAJLICIBHON NPSAMON

61 CaBur no HenapasieaIbHOW NPsIMON, U3MEHEHHE
paccTosHu

62 KonTponbhas pabota "B3aumHoe pacnoioxeHue
MPSIMBIX U TIJIOCKOCTEH B IpocTpaHCcTBE"
[ToBTOpEHUE: Yyroa Mex 1y NPAMBIMU Ha TUIOCKOCTH,

63 TPUTOHOMETPHUSI B IPOU3BOJILHOM TPEYTOJILHUKE,
TeopeMa KOCHHYCOB

64 [ToBTOpEHUE: YrOa MEXKIY CKPEIIMBAIOIIMMHUCS
MPSIMBIMU B ITPOCTPAHCTBE

65 I'eoMeTpuueckre METOIbl BHIYUCICHUS YIJIa MEXTy
MPSIMBIMUA B MHOTOTpaHHHKaX

66 JByrpannbiii yroj. CBOHCTBO JIMHEWHBIX YIJIOB
JBYTPaHHOIO yTiia

67 [Tepnienaukymnsipubie maockoctu. CBOMCTBA
B3aMHO MEPIEHIUKYISIPHBIX TIOCKOCTEN
[Ipu3Hak nepneHIuKyIIPHOCTH TIIOCKOCTEH;

68 TeopeMa O MPSAMOU NepecedeHusl IByX MI0CKOCTEN
MEePIEeHIUKYISIPHBIX TPEThe! IIIOCKOCTH
[IpssMoyronpHBIN Napauienenunesn; Kyo;

69 U3MEPEHUs, CBOMCTBA MIPSIMOYTOJIBHOTO
napajuiesienunea

70 Teopema o quaroHanu NpsMOYroJILHOTO

Iapajiiejacnuieaa u CJICACTBUC U3 Hee




CrepeomeTpuueckie U MPUKIAIHbIC 33/1a4H,

71 CBS3aHHBIE CO B3aUMHBIM PACIIOJIOKEHUEM MPAMBIX
Y TJIOCKOCTH
[ToBTOpEHME: CKpEITUBAIOIIUECS MPSIMBbIE,

72 napajuieIbHbIE TUIOCKOCTU B CTAHIAPTHBIX
MHOTOTpaHHUKAX
[Tapa mapaynenbHBIX MIOCKOCTEH HA

73 CKPENTUBAIOIINXCS MPAMBIX, PACCTOSTHUE MEXKTY
CKPEIIUBAIOIIUMHUCS TIPSIMBIMH B TIPOCTHIX
CUTYaIUIX

74 PaccrosiHre OT TOYKH 10 TIIIOCKOCTH, PACCTOSTHUE OT
MPSIMOM 110 MIJIOCKOCTH
Brruncnenue paccTosHAN MEX Ty

75 CKPENIUBAIOIIMMHUCS TPSIMBIMH C TIOMOIIIBIO
MEPIEHIUKYISIPHON INTIOCKOCTH
TpéxrpanHslil yroy, HEpaBEHCTBA JJI TPEXTPAHHBIX

76 yriioB. Teopema [Iudaropa, TeopeMbl KOCHHYCOB U
CUHYCOB JJIs1 TPEXTPAHHOTO yria

77 DneMeHTHI C(hepUIECKON TeOMETPHH:
reo/Ie3M4eCcKue JIMHUY Ha 3eMiie

78 Kontponbnas padota "Yrisl u paccTosHus"

79 CucreMaru3zanus 3HaHUN "MHOTOTpaHHUK U €r0
31€MEHTHI"

80 ITupamuna. Bunel nupamua. [TpaBunsHas nupamuaa

81 [Ipusma. Ilpsmas u HaKJIOHHAS! IPU3MBIL.
[IpaBunbpHas npuzma

82 [IpsiMoit mapajutenenunes, NpsMoyroabHbIi

napaJiuICJICIUIICH, Ky6




83 Boinyknble MHOrorpanauku. Teopema Ditnepa 1
84 Brinyknblie MHOrorpaniuku. Teopema Oitiepa. 1
[IpaBuiIbHBIE U MTOTYTPABIIILHBIC MHOTOT'PAaHHUKH
85 KontpomnsHas padora "MHororpanHUKH" 1
86 [TonaTHE BEKTOpa HA MIOCKOCTH U B IPOCTPAHCTBE 1
87 CymMa BEKTOpOB 1
88 Pa3zHocTh BekTOpOB 1
89 [TpaBwiio napasurenenwuena 1
90 YMHOKEHHE BEKTOpa Ha YHCIIO 1
01 Paznoxenue BeKTf)pa 1o 0a3ucy TpEX BEKTOPOB, HE 1
JIeKAIUX B OJJHOU TUIOCKOCTH
92 CkansipHOE TTPOU3BEICHUE 1
93 Brrauciienue yriia Mexay BEKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiimme 3a7a91 ¢ BEKTOpAMH 1
95 [Ipocreiimme 3a1a9u ¢ BEKTOpaMu 1
96 [Ipocreiimme 3a7a4u ¢ BEKTOpAMH 1
97 [Ipocreiimme 3a7a4n ¢ BEKTOpAMH 1
98 O0001IeHNEe U cUCTEMAaTU3aLUs 3HAHUN 1
99 O00011IeHIE U CUCTEMATHU3ALIUS 3HAHUI 1
100 Hroropas koHTpoOJIbHAS paboTa 1
101 Hroropas KoHTpoJIbHAs paboTa 1
102 O00011IeHIE U CUCTEMATHU3ALUs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KVIACC

KoandecTBO 9acoB

Ne i/ Tema ypoka
Bcero KonTpoJsbHbie padoThl

1 [ToBTOopenue Temsl "KoopauHarsl BekTopa Ha 1
TIJIOCKOCTH M B TIPOCTpaHCTBE"

5 [ToBTOpenue Temsl "CransipHOE TPOU3BEICHNE 1
BEKTOPOB"

3 [ToBTOpenue Tems! "Borunicienue yriia Mexmy 1
BEKTOpaMH B IIpOCTpaHCTBE"

4 [ToBTOpeHue Temsl "YpaBHEHNE IPSIMOI, 1
MPOXOIAIIEH Yepe3 1B TOUKH"

5 VYpaBHEHHE MJIOCKOCTH, HOpMaJlb, ypaBHEHHE 1
IJIOCKOCTH B OTPE3Kax

6 YpaBHEHHE IIIIOCKOCTH, HOPMaJIb, YPaBHEHHE 1
IJIOCKOCTH B OTPE3Kax

7 BekTopHoe npon3BeneHue 1

8 JIuHeiiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrPaMMHUPOBAHHE

9 JIuHeiiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHHE

10 AHanuTHyecKue MeTObpl pacuéra yriia Mexay 1
IPSIMBIMUA B MHOTOTpaHHHMKaX

1 AHanuTHyecKue METObl pacuéra yriia Mexay 1
IJIOCKOCTSIMU B MHOI'OTPaHHUKAX

12 dopmyiia pacCTOSIHUS OT TOUKH JI0 TUNIOCKOCTHU B 1

KOOpJAuHaTax




HaxoxneHnue paccTosiHUN OT TOUKHU JI0 TUIOCKOCTH B

13 KyOe

14 HaxoxaeHnue paccTosiHUN OT TOYKH JI0 TJIOCKOCTH B
IIPaBUIILHOM NIUPaMUJIE

15 KonTponbHas padota "AHanuruyeckas reomerpus’”

16 CeueHunss MHOTOTPAaHHUKOB: CTaHAApTHHIE
MHOTOTPaHHUKH

17 CeueHurss MHOTOTPAHHUKOB: METO/T CJIC/IOB

18 CeueHunss MHOTOTPAaHHUKOB: CTaHAApTHHIE
TIJIOCKOCTH, TIEPECEUEHUS MPSAMBIX U TIJIOCKOCTEH

19 [TapannensHbIe TPSIMBIE U TNTIOCKOCTH:
TapajuieIbHbIE CEUCHUSI

20 [TapamenpHbIe IPSIMBIE U IITIOCKOCTH: PACYET
OTHOILIEHUN

21 [TapanyenpHbIe TPSIMBIE U IIJIOCKOCTH: YTJIbI MEXKIY
CKpELIMBAIOIINMUCS TPSIMBIMU
[lepnenaukynsipHbIE MPSAMBIE U INIOCKOCTH:

99 CTaHJAPTHBIE MAPhl MEPIEHIUKYISAPHBIX
IIJIOCKOCTEHN U MPSIMBIX, CAMMETPUHU
MHOTI'OTPaHHUKOB

23 [lepnenaukynsipHbIE MPSAMBIE U INIOCKOCTU: TEOpEMaA
0 Tpex NEPHEeHAUKYJIIApax

24 [lepnenaukynsipHbIE MPSAMBIE U MJIOCKOCTH:
BBIYMCIIEHUS JJIMH B MHOT'OrPaHHUKAX

o5 [ToBTOpEeHME: MO MHOTOYTOJIbHUKOB,
(dhopMyIbI A5 TUIOMIAEH, cooOpaskeHus 0100w

26 [ToBTOpEeHME: oM MHOTOYTOJIbHUKOB,

(dhopMyIbI A5 TUIOMIA e, cooOpakeHus moaoous




HOBTOpeHI/IeZ rmjiom@aan MHOTOYTrOJIbHUKOB,

21 (dhopMyIIBI I7Is TUTOIIAIEH, cCOOOpaskeHuUs TT0100ust
[l1omaam ceyeHnii MHOTOrpaHHUKOB: TUIOMIAAN

28 MMOBEPXHOCTEH, pa3pe3aHusi Ha YaCTH, COOOPAKEHUS
nojoous
[l1omaam ceyeHnii MHOrOrpaHHUKOB: TUIOMIAAN

29 MMOBEPXHOCTEH, pa3pe3aHus Ha YacTH, COOOpaKECHUS
noaooust

30 KonTponsnas pabora "[loBTopenue:
MHOTOI'PaHHUKH, CEYEHUS MHOTOIPaHHUKOB"

31 O6béM Tena. O6beM MPSMOYTOIBHOTO
napajuiefienunesa

39 3amaun 00 yaBoeHUH Ky0a, 0 KBaJpaType Kyba; o
TPUCEKIINH yriia

33 CrepeoMeTrpuueckue 3aauu, CBI3aHHbIE C 00bEMOM
MPSIMOYTOJILHOTO MapaJuieNenunea

34 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C BEIYUCICHUEM
00BbEMa MPSAMOYTOJILHOTO Mapaljiesienumneaa

35 O06BEM TIPSIMOI TPU3MBI

36 CrepeoMeTpHuyecKue 3aJa4u, CBA3aHHbIE C
BBIYHCIIEHUEM 00BbEMOB IPSIMON TIPU3MBI

37 [Ipuknanueie 3ana4n, cBsI3aHHbIE C 00BEMOM
NPSAMON MPU3MBbI
Boruncnenue 00bEMOB TN ¢ TOMOIIBIO

38 ornpenenéHHOro nHTerpaina. O6bEM HaKIIOHHOM
TIPU3MBI

39 Brruncnenue 00bEMOB TN ¢ TOMOIIBIO

ornpenenéHHOro nHTerpaina. O6bEM nupamusl




®opmyna 00bEMa tpamubl. OTHOIIEHHE 00BEMOB

40
NUpaMuUz ¢ OOIIUM YTIIOM

41 dopmyna 00bEMa pamuael. OTHOIIEHHE 00BEMOB
MUpaMuz ¢ OOIIUM YTIIOM

42 CrepeoMeTpHUyecKue 3aJauu, CBI3aHHbIE C
00bEMaMU HAKJIOHHOM MTPHU3MBI

43 CrepeoMeTpHuuecKue 3aJauu, CBI3aHHbIE C
00BEMaMH TTUPAMHUIBI

44 [Ipuknanueie 3anaun no teme "OOBEMBI TEN",
CBSI3aHHbBIE C 00BEMOM HAKIIOHHOW MPHU3MBI

45 [Ipuknanueie 3anaun no teme "OOBEMBI TEN",
CBSI3aHHbBIE C 00BEMOM MHUPAMUJIBI

46 [Ipumenenne 06bEMOB. Briuncienne paccTosiHUS
710 TIOCKOCTH

47 Kontponbnas padora "O0bEM MHOTOTpaHHHUKA"

48 Hunuaapudeckasi MOBEPXHOCTb, 00pa3yIoIiue
UMIMHAPUYECKON TOBEPXHOCTH

49 Huwmunap. [psmoit kpyroBoit nunuuap. [lnomans
MOBEPXHOCTH LUJIMH]IPA

50 Konunyeckasi moBepxHOCTb, 00pa3yloIiue
KOHHMYecKo noepxHoctu. Konyc

51 Ceuenune KOHyca MIIOCKOCTHIO, MAPAJIIETBHOM
MJIOCKOCTH OCHOBAHUS

50 VYceuénnslil konyc. M300paxeHne KOHyCOB U
YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH U MOTHOMN
MIOBEPXHOCTH KOHYyCa

54 [Tnomaaps 60KOBOM MOBEPXHOCTH U MOTHOMN




IOBCPXHOCTU KOHYCa

CTepeOMCTpI/I‘-ICCKI/Ie 3aJa4Md Ha A0Ka3aTCJIbCTBO U

55 BBIYMCIIEHUE, IOCTPOCHUEM CEYEHUN UINHIPA,
KOHYyca
CrepeoMeTpruyecKre 3aJaui Ha JOKa3aTeIbCTBO U
56 BBIUMCIICHUE, TOCTPOCHUEM CEUCHHH IIMIINH/IPA,
KOHYyca
57 [TpuknaaHbie 33129, CBSI3aHHBIE C IFITHHIIPOM
58 [TpuknaaHbie 3a1a9u, CBSI3aHHBIE C IFJTHHIIPOM
59 Cdepa u map
[epeceuenwue chepbl 1 mapa ¢ INIOCKOCTHIO.
60 Kacanwme mapa u cdepsl miockoctsio. Bua n
n300paxkeHue mapa
[epeceuenwue chepbl 1 mapa ¢ IIOCKOCTHIO.
61 Kacanwue mapa u cepsl miockoctsro. Bua u
n300pakeHHE 1Iapa
62 VYpasuenue chepsl. [Tnomanp chepsl 1 e€ yactei
63 Cummetpus cdepsl U mapa
CrepeoMeTpHUyecKHe 3aJ]aui Ha JOKa3aTeIbCTBO U
64 BBIYUCIICHHUE, CBSI3aHHBIC CO CPEpOl U IIapoM,
MOCTPOSHUEM UX CEUCHUH MIIOCKOCTHIO
CrepeoMeTpHUyeCcKHE 33]]aul Ha JJOKA3aTeIbCTBO U
65 BBIYUCIICHUE, CBSA3aHHBIC CO CPEpOl U IIapOM,
MOCTPOSHUEM UX CEUCHUH MIIOCKOCTHIO
66 [Ipuknanueie 3a1a4n, cBsi3aHHbIE cO chepoii u
mapom
67 [ToBTOpEHUE: OKPYHKHOCTH Ha IMIIOCKOCTH,

BBIYHUCJIICHUA B OKPY’KHOCTHU, CTAHAAPTHBIC HO)IO6I/I$I




Pazauunsie KOM6I/IHaI_[I/II/I TCJI BpalllCHUSA U

08 MHOTOTPaHHUKOB

69 3amaum no Teme "Tena u MOBEepXHOCTH BpameHus"

70 3anauu o Teme "Tena U HOBEPXHOCTH BpaleHUs"

71 KontponbHast padora "Tena u moBepXHOCTH
BparnieHus"

7 O6bem mumuHApa. Teopema 06 00bEME PIMOTO
AIAHIPpA

73 Brruncnenue 00EMOB T C TOMOIIBIO
onpenenéHHoro uaTerpaiga. O0bpEM KoHyca

74 [Tmomany 60KOBOM ¥ MOJTHOM MOBEPXHOCTH KOHYCA

75 CrepeoMeTpHUECKUE 3319, CBSI3aHHBIC C
BBIYHCIICHUEM 00BEMOB IIMIIHH/IPA, KOHYCa

76 [Ipuknagaeie 3agaun mo Teme "OO0bEMBI U TIIOMIAIN
MOBEPXHOCTEN TEen"

O06bEM 1rapa u mapoBoro cekropa. Teopema 00
00béMme mapa. [nomanp chepsl.

77 CrepeoMeTpuyecKue 3aJJauu, CBI3aHHbIE C
BBIYHCIICHUEM 00BEMOB I11apa, IAPOBOTO CETMEHTA
Y IIapOBOT'O CEKTOpa
[Tpuknagaeie 3agaun 1mo teme "OO0bEMBI TEN",

78 CBsI3aHHBIE C 00BEMOM IIapa U MJIOMIA/IbI0 Chephl.
CooTHoIIEHHS MeX Ty TUIOIMAIIMU TOBEPXHOCTEH 1
00bEMaMU ITOJOOHBIX TEJT
[Tono6HbIe Tena B mpocTpaHcTBe. M3MeHeHue

79 00bEéma mpu noodbuu. CTepeoMeTpuyecKue 3a1au,

CBSI3aHHBIE C BBIUMCIIEHUEM 00BEMOB TEI U
IJIOLIAIEH TOBEPXHOCTEN




80

KonTponbnas padota "[1nomaam moBepxHOCTH U
00BEMBI KPyTIBIX TEN"

81

JBuxenus npocrpaHcTBa. OToOpakeHHUsI.
JIBm>xenust u paBeHCTBO (huryp. OO1mue cBoiicTBa
IBIDKEHUN

82

Buael n1BukeHMil: TapauiebHbIN NEPEHOC,
LIEHTpAJIbHAsE CHMMETPUS, 3€pKaJIbHAsi CHMMETpHS,
IIOBOPOT BOKPYT MPSAMOU

83

[IpeobpazoBanus nonodus. [psimast u chepa
Ditnepa

84

FeOMeTpI/I‘-IeCKI/Ie 3aaa4i Ha IPUMCHCHHUEC IBUKCHUA

85

Kontponbnas padota "BekTopsl B mpoctpancTse"

86

O6o0maromee moBTopeHue 11 MOHITHIT 1 METOI0B

Kypca reomerpun 10—11 knaccoB, cucrematuszanus

3HaHuil: "[lapayienbHOCTh MPSAMBIX U TIJIOCKOCTEN B
npoctpaHcTae"

87

O6o06maromee moBTopeHue 11 MOHITHIT 1 METOI0B
kypca reometpun 10—11 knaccoB, cucremaTuszanus
3HaHuii: "BekTopsel B npocTtpancTse"

88

O6o6maromee moBTopeHue 11 MOHITHIA 1 METOI0B
Kypca reomerpun 10—11 kitaccoB, cuctemarusanus
3HaHuii: "BekTopsl B nmpocTtpancTee"

89

O6oo6maromee moBTopeHue 11 MOHITHIA 1 METOI0B
Kypca reomerpuu 10—11 kitaccoB, cucreMaruszanus
3HaHuil: "O0beM MHOTOrpaHHUKa"

90

O6o6matoiee mopropenue 11 moHsITHI U METOJOB
kypca reomerpun 10-11 kmaccos, cuctemaruszanys
3HaHuil: "O0beM MHOTOrpaHHUKa"




91

O6o06matomee moBropenue 11 moHSITHI U METOIOB
kypca reometpuun 10—11 kitaccoB, cuctemarusanus
3HaHui: "[1o1maay NOBEpXHOCTH U OOBEMBI
Kpyribix Ten"

92

O6o06matomee moBropenue 11 MoHITHI U METOJIOB
Kkypca reometpuun 10—11 kitaccoB, cucteMarusaus
3HaHui: "[lomaay NoBepXHOCTH U OOBEMBI
KpyribIx Ten"

93

Wrorosas koHTposbHas paboTa

94

Wrorosas koHTposbHas paboTa

95

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIHS
3HAHUM

96

WcTopus pa3BuTHS CTEPEOMETPUH KaK HAYKH U €€
POJIb B pa3BUTUH COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHUI

97

Hcropus pa3BuTHS CTEPEOMETPUH KaK HAYKHU U €€
POJIb B pa3BUTHHU COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

HcTopus pa3BuUTHS CTEPEOMETPUH KaK HAYKHU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

HcTopus pa3BuTusi CTepEOMETPUH KaK HAYKU U €€
POJIb B Pa3BUTUU COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH

100

I/ICTOpI/IH Pa3sBUTHA CTCPCOMETPHUU KaK HAYKU U eé
POJIb B pa3BUTHU COBPEMCECHHBIX MHKCHCPHBIX U
KOMIIbOTCPHBIX TEXHOJIOT Uit

101

Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKHU U €€




POJIb B pa3BUTHU COBPCMCHHBIX MHXXCHCPHBIX 1
KOMIIBIOTCPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€

102 POJIb B Pa3BUTHH COBPEMEHHBIX MH)KEHEPHBIX U 1
KOMITBIOTEPHBIX TEXHOJIOTHIA
OBUIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 102







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

METOAUYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH

HUHTEPHET






