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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 LHMKJIA.
[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
BXHEHIINX MaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh 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,
GopMyn1 M yMeHUE 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
dbopMHUpOBaHUE  JIOTMYECKMX YMEHHHM  paclpefeiseTcss 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 IapajyieabHbIX IIJIOCKOCTEM. [Ipocrenmme
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

Bunpel MHOrorpaHHukoB, pa3BépTka MHOrorpansHuka. Ilpusma: N-yrospHas
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. IlpenactaBieHue o NpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTa’Jp,
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.
IToHaTHE KOMIUTaHapHBIE BEKTOpHI. [Ipu3HaKk KOMIUIAaHAPHOCTH 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 KIJACC

TeJsia BpaleHnus

[MoHATHA: WHIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IOBEPXHOCTH,
chepuueckass IMOBEPXHOCTh, OOpasyroliue TMoBepxHOcTed. Tema BpalcHHS:
MWINHAP, KOHYC, YCEUYEHHBIH KOHYC, cdepa, map. BzammHoe pacmnoioxeHue
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
BpalllCHMS.

[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.

[locTpoeHue ceyeHUt MHOTOIPAHHUKOB U T€J BPAIICHUS: CEYEHUS LIUITUHAPA
(mapajmienbHO M NEPIEHIUKYJISIPHO OCH), CEYEHHs KOHyca (mapajieibHble
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/1ad.

J{BHKeHUs] B IPOCTPAHCTBE

JIBwxenust npoctpancTtBa. OtoOpaxkeHus. [[BkKeHHS M paBEeHCTBO (UTYP.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWKEHUH: TapaulelbHBIA TEpPEeHOC,
LHEHTpalbHasl CHUMMETpPHS, 3€pKaJIbHAs CUMMETpHUS, IMOBOPOT BOKPYT HPSIMOIA.
[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:

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 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;

IPOBOJIUTH 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 ¢ ungopmaumeii:

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, TMPEJACTABIATh €€ B Pa3MYHBIX (QopMmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uH(popMaIuu o CaMOCTOATEIHHO
c(hOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eCTBUS

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 MOJIYUYE€HHBIN PE3yiIbTaT;

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 JAeiicTBUS

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;

OLICHUBATh COOTBETCTBHUE PE3yIbTaTa LEIH U YCIOBUAM, OOBSICHITH MPUIHHEI
JTOCTY)KCHUS WU HEJAOCTH)KCHHUSI PE3YJIbTATOB JCATEIHHOCTH, HAXOAHUTh OIIHUOKY,
JaBaTh OI[CHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITeJIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON W WHAMBHIYAIbHOM
paboThl TpU pelIeHHH y4YeOHBIX 3ajady, MNPUHUMATH I[eIb 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 CBOM JCHCTBUS C JAPYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJIa/Ja B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aHMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATHI

K xoniy 10 kiaacca oOy4aronuiics HayIuTCs:

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

e TMPUMEHSATH aKCMOMBI CTEPEOMETPHUM M CIIEJICTBUS U3 HHUX IPU PELICHUU
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
KJaccuuKaImy;

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

BBITMIOJHATh napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
OpOEKTUpPOBaHUE (UTYp Ha TJIOCKOCTb, BBIIOJHATH M300pakeHus (uryp
Ha TUIOCKOCTH;

CTPOUTH CE€YEHHUS] MHOTOIPAHHHUKOB PA3TUYHBIMU METOAAMH, BBIMOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

BBIUMCISATh  IUIOIIAAM  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (IIpU3Ma,
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 TOHATHSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOp/AMHATaM B IIPOCTPAHCTRBE;

BBITIOJIHATD JEHCTBUS HaJl BEKTOPAMU;

pemate 3aJayd Ha JO0Ka3aTelbCTBO MAaTEMAaTHYECKUX OTHOLIEHUH U
HaX0XKJIEHUE T€OMETPUYECKUX BEJIIMYMH, NMPUMEHSS H3BECTHBIE METOMbI
IpU pelICHUH MaTeMaTHUYECKUX 3a/1ay MOBBIIIEHHOIO U BBICOKOTO YPOBHS
CJI0KHOCTH;

OPUMEHATh MPOCTEHIINE MPOrpaMMHBIE CpEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3a/1a4;
U3BJEKaTh, NPEOOpa3OBbIBATh M HMHTEPIPETUPOBATH HH(MOPMALHUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpEICTaBICHHYIO Ha
yepTexax U pUCyHKax;

OPUMEHATh IOJIYYEHHBIE 3HAHWA Ha T[PAaKTUKE: CpPaBHHUBATh U
AHAIM3UPOBATH PEaJbHbIE CUTYallUH, IPUMEHATHh W3YUYEHHBIE TOHATHUS B
nopolecce IOHMCKa peHIeHHs MaTeMaTHYecKu CcopMyJIHPOBaHHOMN
npoOsieMbl, MOJIEIMPOBATh pPEajbHbIE CUTYyallMd Ha S3bIKE TE€OMETpHH,
UCCIIEI0BAaTh NOCTPOCHHBIE MOJENIH C MCIOJIb30BAHHEM I€OMETPUUYECKUX
HNOHATUN U TEOpeM, amnmapaTta aiareOpbl, pemaTbh MPaKTHUYECKHUe 3ajau,
CBSI3aHHBIE C HAXOKJECHUEM I'€OMETPUUECKUX BEIHYNH;

UMETh MPEACTABICHHUS] 00 OCHOBHBIX 3Tallax pPa3BUTUS TFEOMETPUM 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 BPAILCHUS: ITUIHHAPOM,
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, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOMIAASIMU MMOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPBI, BBIMOJIHATH (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[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A NP PEIICHUY;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIECHUS TPHU
NapajuyieIbHOM  NEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pPKaJbHOU
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPSIMOM, peoOpa3oBaHus moao0us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAlCHUS: CEYEHUs LUINHIpA
(mapanienbHO Y NEPHEeHANKYISIPHO OCH), CEYEHUs1 KOHYyca (MapasuielibHble
OCHOBaHHIO U 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
MareMaTH4ecku  cpopMyiaupoBaHHONW  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;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS TE€OMETPUU Kak
COCTaBHOM YacTH (yHAAMEHTA PA3BUTHUS TEXHOIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n NPOrpaMMblI Bcero Kontponbubie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomeTpuio 23 1
9 B3anMHOe pacnosioxkeHue npsIMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX M TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [NeprieHAUKYIAPHOCTH MPSMBIX U o5
IJTOCKOCTEM B MPOCTPAHCTBE
5 VYTIBl U paccTOSTHUS 16
6 MHororpaHHuKH 7
BexkTopsl B mpocTpaHCcTBE 12
3 HOBTOPGHI/IG, 0000111eHHEe U CUCTeMAaTHU3alUs 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KVIACC

KosnnuyectBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 AHanmuTHyeckas reoMeTpus 15 1
9 [ToBTOpEHwue, O606III€HI:I€ u 15 1
CUCTeMaTH3aIus 3HAHUH
3 O0BEM MHOTOTpaHHUKA 17 1
Tena Bpamenus 24 1
5 [Tmomany moBepxXHOCTH U 0OBEMBI 9 1
KPYTIBIX TEI
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606I.HGHI:I€ u 17 5
cUCTeMaTH3allus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

DJIeKTPOHHbIE
nugposbie
oOpa3oBaTtejibHbIE

pecypchbl

OcHoBHbIE TpaBUIIa U300paKEHUS HA
PUCYHKEC IJIIOCKOCTH, MApAJJICIIbHBIX IPAMBIX
(0Tpe3KoB), CepeIMHbI OTPE3Ka

[TonsATHS cTepeomMeTpun: TOUKA, IpsMas,
TUIOCKOCTB, TIPOCTPaHCTBO. OCHOBHBIE
MpaBUIIa N300pakeHHsl Ha PUCYHKE
IJIOCKOCTH, MapajiebHbBIX MPSMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

[TonsTHs: Mepecekarouecs MIOCKOCTH,
nepeceKaromuecs npsmasi ¥ ioCKOCTh;
MOJIyIPOCTPAHCTBO

[TonsTHS: epeceKarouecs MIOCKOCTH,
repeceKaromuecs npsmas 1 mioCKOCTh;
MOJIyIPOCTPAHCTBO

MHororpaHHuKH, U300paskeHre MPOCTEHITNX
MIPOCTPAHCTBEHHBIX (pUTyp,
HECYIIECTBYIOMINX 00BEKTOB

MHoOrorpaHHHKH, U300paKEHHE TPOCTEHIIINX
MIPOCTPAHCTBEHHBIX (pUTyp,
HECYIIECTBYIOMINX 00BEKTOB

AXCcHOMEI CTCPCOMCTPHHU U IICPBLIC




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CrocoOnl 3a1aHust
MPSIMBIX U TTIOCKOCTEH B TPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TIJIOCKOCTEH

10

N300paxenue ceueHnii nupamupl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT Uepe3 ux peéopa.
N300paxeHnune nepeceveHus MoJTydeHHBIX
IIJIOCKOCTEN. PackpanimBaHne MOCTPOECHHBIX
CEYECHMI Pa3HbIMM LIBETaMU

11

N306paxenue ceueHnil nupamupbl, Kyda u
MIPU3MBI, KOTOPBIE MIPOXOJIAT Uuepe3 ux peéopa.
N300paxeHnue nepecevyeHus MoIy4eHHbIX
IJIOCKOCTEN. PackpalmBanie mOCTPOSHHBIX
CEUeHUH pa3HbIMU I[BETAMU

12

N3o0pakeHue ceueHunii mupaMuIbl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux péopa.
N300pakeHue nepecevyeHus moTyIeHHBIX
TUIOCKOCTeH. PackpammBaHue mOCTPOCHHBIX
CCUCHHI Pa3HBIMU IIBETAMHU

13

N3o6paxenune ceueHnit nupamupl, Kyda u
MIPU3MBI, KOTOPBIE MIPOXOJIAT Uuepe3 ux péopa.
N306paxeHnune nepecevyeHus MoIy4eHHbIX
MJIOCKOCTeH. PackpammBaHyue nocTpOeHHbBIX
CEUeHUH pa3HBIMU I[BETAMU

14

Metoa cneaoB s MMOCTPOCHUMA Ce4YeHM I




15

Merton ciefioB 115l HOCTPOCHHUS CEUCHHIH.
CaolicTBa nepece4eHnii MpsIMbIX U
IIJIOCKOCTER

16

Merton ciiefioB 1715t TOCTPOCHUS CEUCHHI.
CaolicTBa nepecedeHnii MpsIMbIX U
IIJIOCKOCTER

17

[TocTpoenue ceuenuii B nupamue, Kyoe mo
TpéM Toukam Ha péOpax. Co3mnanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

18

[TocTpoenue ceuenunii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEH U 3aMHCh I1aroB
IIOCTPOEHUS

19

[TocTpoenue ceuenunii B mupamu/e, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YepTeXkKel U 3aIluch 1aros
MIOCTPOCHUS

20

[TocTpoeHue ceueHunii B mupamuie, Kyoe 1mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEU U 3aHUCh 11ArOB
MIOCTPOEHUS

21

[ToBTOpenue mnanumetpuu: Teopema o
MPOIOPLIMOHANBHBIX 0Tpe3kax. [lomobue
TPEyroJbHUKOB

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 pacnosioxkeHue IpsIMbIX B
npoctpancTBe. CKpeUUBaIOLINECS MPSMBIE.
[Ipu3Haky ckpemuBarOmMXCcs MPAMBIX.
[TapamienpHble IPsIMBIE B IPOCTPAHCTBE

25

Teopema 0 CyllIeCTBOBAaHUU U
€MHCTBEHHOCTH IIPSIMOM MapajuleIbHON
JAHHOM IPSIMOM, TPOXOJSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha TaHHOU
npssMoi. Jlemma o nepecedeHnun
MapajuIeIbHbIX MPAMBIX INIOCKOCTBIO

26

[TapanmnensHOCTh TpeX MpsMbIX. Teopema o
TpEX MapajuieNbHbIX NpAMBIX. Teopema o
CKPELIUBAIOIIMNXCA MPAMBIX

27

[TapannensHoe npoexkTrpoBanre. OCHOBHBIE
CBOWCTBA MAPAJUICTHLHOTO MPOSKTUPOBAHHUSL.
N3o0pakenue pa3Hbix GUryp B
napauieIbHOM MPOSKIIUH

28

LlenTpanbHas npoekus. Yroi ¢
COHAIIPaBJICHHBIMU CTOPOHAMH. YTOJ MEX]LY
MPSIMBIMU

29

3amaun Ha JOKA3aTeNbCTBO U UCCIIEIOBaHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM IPSIMBIX B
MIPOCTPAHCTBE

30

[ToHsATHA: mAapaNIENBbHOCTD NIPSIMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [IpusHak
MapajuIeIbHOCTH IIPSMOU U IIOCKOCTH.
CaolicTBa NapauIeIbHOCTU IPSIMOH U




IIIIOCKOCTH

31

I'eomeTpuueckue 3aaun Ha BEIYMCIEHUE U
JI0Ka3aTeNIbCTBO, CBA3aHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U IUIOCKOCTEN B
MIPOCTPAHCTBE

32

[TocTpoeHue ceuenust, MPOXOIAILETO YEPE3
JTAHHYIO IPSIMYIO Ha YEPTEXKE U
MapajyIeIbHOrO APYTrou npsiMoil. Pacuér
OTHOIIIEHUI

33

[TapannenpHas mpoekuus, IpUMEHEHNe s
MIOCTPOEHHUSI CEYeHHH KyOa U
napamenenumnena. CBoncTBa
napajuiefienunes1a u IpusMbl

34

[TapannensHble IockocTH. [Ipu3Haku
MapayuiebHOCTU JBYX IIOCKOCTEH

35

Teopema 0 napaieIbHOCTH U
€IMHCTBEHHOCTH TIOCKOCTH, MPOXOASILEN
yepe3 TOUKY, He MPUHAIISKAILYIO JaHHOM
IJIOCKOCTH M CIIEACTBHS U3 HEE

36

CBolicTBa napajuiesIbHbIX INIOCKOCTEH: O
MapajuIeIbHOCTH MPSAMBIX NIEPECCUCHUSI TIPH
MePEeCeYCHHH JIBYX MapaljieIbHbIX
IJIOCKOCTEH TpeThe

37

CpoiicTBa mapasuieIbHbIX MIOCKOCTEN: 00
OTpe3Kax MapasuieIbHbIX MPSAMBIX,
3aKIIOYEHHBIX MEK/Ty MapajuieIbHbIMU
MJIOCKOCTSIMU; O TIEPECEUEHUH MIPSMOU C
JBYMsI MTApAJIENbHBIMU IIIOCKOCTSMHU




[ToBTropenue: Teopema [ugaropa Ha

38
IIJIOCKOCTH

39 [ToBTOpEHUE: TPUTOHOMETPHUSL
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CoiicTBa Ky0a U MPsIMOYTOJILHOTO
napajuielIenunena

41 Boruncnenue 1iaMH OTpe3KoB B KyOe U
MPSIMOYTOJIBHOM I1apajuleIICIUIIe e
[lepneH UKy ISAPHOCTD NMPSAMOMN U IJIOCKOCTH.

42 [Ipu3Hak nepneHauKyJISIPHOCTH IPSIMOM U
IIJIOCKOCTH
[lepneH MKy ISIPHOCTD NMPAMON U INIOCKOCTH.

43 [Ipu3Hak nepneHauKyJISIPHOCTH IPSIMOM U
IIJIOCKOCTH
Teopema o CyleCTBOBaHUU U

m €IMHCTBEHHOCTH MPSIMOM, TPOXOAAIEH
4yepe3 TOUKY ITPOCTPAHCTBA U
HEPIECHIUKYIJIAPHON K INIOCKOCTH

45 [InocKkOCTH ¥ IEpIEHANKYIISPHBIE UM
IIPsIMBbIE B MHOTOTPaHHHUKAX

46 [InocKkOCTH ¥ IEpIEHANKYIISPHBIE UM
IIPsIMbIE B MHOTOTpaHHHUKaX

47 Ilepnennukynsp u HakinoHHas. [loctpoenue
NIEPIECHIUKYJISPA U3 TOUYKH Ha IPAMYIO

48 IIepnenaukynsap u HaknoHHas. [loctpoenue
MEPIEHIUKYIISAPA U3 TOUKH HA MPAMYIO

49 Teopema o Tpéx nmeprneHaAnKyIsapax (mpsmas

u oOpaTHast)




Teopema o Tp€x nepneHAUKyIsApax (mpsmas

50 u oOpaTHast)

o1 VYroa MexIy CKpelUBaroIIUMUCA PSIMbIMU

59 [Touck neprneHuKyISpHBIX MPSMBIX C
MIOMOIIBIO NEPIIEHIUKYJIIPHBIX MJIOCKOCTEN

53 OproroHajabHOE MPOESKTUPOBAHKE
[Toctpoenue ceuenunii Kyba, MpU3MBl,

54 MPaBUJILHOM MUPAMHUJIBI C TOMOIIBIO
OPTOTOHAJILHOM IIPOEKINU
[Toctpoenue ceuenunii Kyba, MpU3MBl,

55 MPaBUJILHON MUPaMUbI C TTOMOIIBIO
OpPTOTOHAJILHOM IPOEKIUU
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIHHO

56 MII0CKOCTH. [ImockocT cuMMeTpuii B
MHOTOI'paHHHKaX

57 [Ipu3Hak neprneHauKyIIPHOCTH PSIMON U
IUIOCKOCTH KakK CJIEAACTBUE CHMMETPUU

58 [IpaBunbHBIE MHOTOTpaHHUKHU. Pacuér
paccTOSIHUN OT TOYKH JI0 IIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKHU. Pacuér
paccTOSIHUN OT TOUKH JI0 IIIOCKOCTH
CrniocoObl OIyCTHTb MEPIIEHANKYJISAPBIL:

60 CUMMETpHSI, CABUT' TOUKHU IO MapajIeIbHON
NpAMO

61 CaBur no HenapauienbHON IPSIMOH,
U3MEHEHHE PACCTOSIHUM

62 KonrtponbHas padora "B3anmuoe

PACIIOJIOKCHUC TIPAMBIX U IUIOCKOCTEM B




npocrpaHcTae”

63

[ToBTOpEHUE: yrom Mex 1y NpsIMbIMUA HA
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeEMa
KOCHHYCOB

64

[ToBTOpEHME: yrom MexIy
CKpCHIMBAOIIUMHUCS ITPAMBIMU B
MIPOCTPAHCTBE

65

FGOMCTpI/ILIeCKI/IG MCTOABI BEIYMCIICHHUA yTJIa
MCXKIAY NPpAMBIMU B MHOI'OI'PaHHUKAX

66

JIByrpannblii yroj. CBOMCTBO JTMHEHHBIX
YIJIOB ABYI'PAHHOTO yIJIa

67

[lepnennukynsipHbie maockoctu. CBoiicTBa
B3aMMHO NEPHEHANKYIJISIPHBIX INIOCKOCTEN

68

[Ipu3Hak neprneHauKyISIPHOCTH TIJIOCKOCTEN;
TeopeMa O MPSMON NepecedeHust IByX
IJIOCKOCTEM NMEPHEHIUKYIISIPHBIX TPEThEU
IJIOCKOCTH

69

[IpssMOYyTOBHBIN MapasuIeNenuIe; Kyo;
M3MEepeHusl, CBOMCTBA MPSIMOYTOIBHOTO
napajuieNienuneaa

70

TeopeMa 0 JuaroHaju IIpAaMOyIroJIbHOT'O
ImapajijiCaCimIicia u CJICACTBUC U3 Heé

71

CTepeOMeTpI/I‘ICCKI/Ie U I[IPUKIIAAHBIC 3a/1a4u,
CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHUEM
MPAMBIX U IIJIIOCKOCTU

72

HOBTOpeHI/IeZ CKpCUIUBAIOIIUCCA TIPAMBIC,
apaJiICJIbHBIC TIJIOCKOCTU B CTAHAAPTHBIX




MHOT'OrpaHHUKax

[Tapa mapayenpHbBIX JIOCKOCTEN HA
CKPpCHIMBAIOIUXCA NPAMBIX, paCCTOAHUC

73 MEX/Ty CKPEIIMBAIOIIUMUCS MPSIMBIMU B
MPOCTBIX CUTYAIHIX

74 PaccrostHue OT TOUKH 10 INIOCKOCTH,
paccTostHue OT MPSIMOU JI0 TNTOCKOCTH
Brruncnenue paccTosHUN MEX Ty

75 CKPEIIMBAOIIUMHUCS TPSAMBIMH C ITOMOILBIO
MePIEHIUKYISIPHON TTIOCKOCTH
TpéxrpaHHsblid yroj, HEPaBEHCTBA JJIS

76 TpexrpaHHbIX yrioB. Teopema [Iudaropa,
TEOPEMBbI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAHHOTO yTJIa

77 DneMeHTHI C(hepUIECKON TeOMETPHH:
reoJe3nuecKre JUHUM Ha 3emMIie

78 Kontponbnas padota "Yrisl u pacctosaus"

79 CucreMaru3zanus 3HaHUK "MHOTOTpaHHUK U
€ro 3JIeMeHTHI"

80 [Tupamuna. Buasl nupamun. [IpaBunbnas
nupamMua

81 [Tpusma. IIpssmas 1 HaKJIOHHAS PU3MBI.
[IpaBunbHas npusma

82 [Ipsimoii mapainenenumnes, npsiMOyTOJIbHbIN
napaienenumnesn, Kyo

83 Brinykiibie MHOrorpanHuku. Teopema
Olinepa

84 Brinykiibie MHOrorpannuku. Teopema




Olinepa. IIpaBuiibHBIE U OTYTIPAaBUIIbHBIE
MHOTOTpaHHUKHU
85 KonrtpomnsHas padora "MHoOrorpanHuKH" 1
86 [TonsTHE BEKTOpA HA IJIOCKOCTH H B 1
MIPOCTPAHCTBE
87 CymMa BEKTOpOB 1
88 Pa3zHocTh BekTOpOB 1
89 [IpaBwiio napaurenenwumena 1
90 YMHOKEHHE BEKTOpa Ha YHCIIO 1
01 PaznioxxeHne BekTopa 1mo 6a3nc3u/ TpEX 1
BEKTOPOB, HE JIOKAIIUX B OJTHOH IJIOCKOCTH
92 CkansipHOE TTPOU3BE/ICHUE 1
93 Brrauciienue yriia Mexay BEKTOpaMu B 1
MPOCTPAHCTBE
94 [Ipocreiimme 3a7a91 ¢ BEKTOPAMH 1
95 [Ipocreiimme 3a1a91 ¢ BEKTOPAMH 1
96 [Ipocreiimme 3a1a491 ¢ BEKTOpAMH 1
97 [Ipocreiimme 3a7a4u ¢ BEKTOPAMH 1
98 O0001IeHE U CUCTEMATU3ALNS 3HAHUN 1
99 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUI 1
100 Hroropas KoHTpoOJIbHAs paboTa 1
101 Htoropas KoHTpoOJIbHAs paboTa 1
102 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KVIACC

KosnnuyectBo yacos DJIEeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1 [ToBTOopenue Tems! "KoopauHars! BekTopa 1
Ha MJIOCKOCTH ¥ B TPOCTpaHCTBE"
9 [ToBTOpenue Tems! "CkansgpHoe 1
MIPOU3BEICHHE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEXIy BEKTOPaMH B TPOCTPAHCTBE"
4 [ToBTOpeHue Temsl "YpaBHEHNE IPSIMOI, 1
MPOXOAIIEH Yepe3 1B TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOPMAaJIb, 1
YpaBHEHHE INIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIOCKOCTH, HOpMaJIb, 1
yYpaBHEHUE IIJIOCKOCTH B OTpE3Kax
7 BekTopHoe npon3BeneHue 1
8 JIuHeiiHbIe HEpaBEHCTBA, JTUHEUHOE 1
MIPOrpaMMUPOBAHUE
9 JIuHeitHbIe HepaBEHCTBA, JIMHEMHOE 1
[IPOrpaMMUPOBAHUE
10 AHanmMTUYECKUE METO/Ibl pacyéTa yria 1
MEXy NPSIMBIMA B MHOT'OTpaHHUKAX
1 AHanuTHueckue METobl pacuéra yria 1
MEXAY IUIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 ®dopmyiia pacCcTOSIHUS OT TOUYKH 10 1




IIJIOCKOCTH B KOOpAMWHATax

HaxoxzaeHue paccTossHUM OT TOYKU 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 CedeHunsi MHOTOIPAHHUKOB: METO/T CIIE0B
CeyeHMsI MHOTOT'PAHHUKOB: CTaHIApTHBIC

18 IJIOCKOCTH, TIEPECCUCHUS TIPSIMBIX U
IIJIOCKOCTEMN

19 [TapannenbHble psSIMbIE U TIIOCKOCTH:
napajuieNibHble CEYeHUS

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

21 YTJIBI MEXTY CKPEITUBAIOIIUMHUCS
MPSIMBIMU
[lepnieHIuKyIsIpHBIE IPSMBIE U

99 IJIOCKOCTH: CTaHJAPTHBIE Maphl
MEePIEeHIUKYISIPHBIX TIOCKOCTEH U
MPSIMBIX, CAMMETPHH MHOTOI'PaHHUKOB
[lepnieH UKy IsSIpHBIE IPSMBIE U

23 MIJIOCKOCTH: TEOpEMA O TPEX
MePICHIUKYIIpaxX

24 [lepnieHIuKyNSIpHBIE IPSMBIE U




IIJIOCKOCTHU: BbIYMCJIICHHUA OJIMH B
MHOT'OrpaHHUKax

25

[ToBTOpenue: monaau
MHOTOYTOJILHUKOB, (DOPMYJIBI IJIs
TI0IaIeH, COOOPAKCHHMSI TTOI00HSI

26

[ToBTOpenue: monaau
MHOT'OYTOJIbHUKOB, (DOPMYJIbI 17151
TJI0IA IeH, COOOpaKeHUS TI0I00UsI

27

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

28

[Tnomaam cedeHnid MHOTOTPaHHUKOB:
TJIONIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUS TTO00MS

29

[lnomanu ceyeHnii MHOTOrPaHHUKOB:
IJTOIIAIA TTOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUS TTO00M S

30

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

31

O06bEM Tema. O0BEM IPSIMOYTOJILHOTO
napauiesienumne1a

32

3angaun 00 yABOCHUHU Ky0a, 0 KBaapaType
Ky0a; 0 TpUCEKLUH yria

33

CrepeoMeTpHUECKUE 334, CBA3aHHbIE C
00BbEMOM MPSMOYTOJILHOT'O
napasiesnenumnena

34

HpI/IKHa,[[HLIe 3aaa4u, CBA3aHHBIC C




BBIYHCIICHUEM 00bEMA MPSAMOYTOIBHOTO

napajuienenumeaa

35 O0BEM psIMOY TIPU3MEI

36 CrepeomeTpHryuecKe 3aa4u, CBI3aHHBIC C
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI

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

38 onpeaenénHoro uaTerpaia. O0sEM
HAaKJIOHHOHN IIPU3MBI
Breruucinenne 00bEMOB TEN C IIOMOIIBIO

39 onpeaenénHoro uaTerpaia. O0bEM
A PAMHUJTBI

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

A1 ®dopmyna o0bEMa nupamuel. OTHOIIICHUE
00BEMOB MUPAMHU/T C OOIITUM yTIIOM

42 CrepeomMeTprUeCcKHEe 3a]1a4H, CBI3aHHBIC C
00BEMaMK HAKJIOHHOM MPU3MBI

43 CrepeomMeTprUecKHe 3a]1a4H, CBI3aHHBIC C
00BEMaMK TTUPAMHMIBI
[Tpuknagaeie 3agaun 1mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknanueie 3anaun o Teme "OOBEMBI
Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMUJIBI

46 [Ipumenenne 00bEMOB. Boruncienue

pacCcTosAHuA N0 MIOCKOCTU




KonTponbras padota "O0béM

47 "
MHOT'OTpaHHUKA
Hunuuapudeckas TOBEPXHOCTb,

48 00pa3yroIue MUIHHIPUICCKON
MMOBEPXHOCTHU

49 Hunuuap. [IpsaMoit KpyroBoi HUIUHAP.
[lomaae MOBEPXHOCTH LIWIMHAPA

50 Konnueckast moBepXHOCTh, 0Opa3yroiire
KOHHYECKOH noBepxHocTH. Konyc

51 CedeHne KOHyca MIOCKOCTBIO,
MapajuieTbHOMN TIOCKOCTH OCHOBAHUS

59 VYceuéunslii konyc. M300paxkenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tmomane G0KOBOM MOBEPXHOCTH H
MOJTHOM MOBEPXHOCTH KOHYCA

54 [Tmomane G0KOBOI MOBEPXHOCTH H
MOJTHOM MOBEPXHOCTH KOHYCA
CrepeomeTrpuuecKkue 3aaun Ha

55 JIOKA3aTeJIbCTBO U BEIYMCIICHHE,
MIOCTPOCHHUEM CEUCHMI UINH]PA, KOHYCa
CrepeomeTrpuuecKkue 3aaud Ha

56 JI0Ka3aTelIbCTBO U BHIYHMCIICHUE,
MIOCTPOCHHUEM CEYCHHI HUIMH]IPA, KOHYCca

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
UIHHIPOM

58 [IpuknagHeie 3aqa4u, CBSI3aHHBIE C
UIHHIPOM

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. By 1 m300paxkenue mapa

62

VYpasuenue chepsl. [nomans cheps u e
yacTeu

63

Cummetpus cdepsl 1 mapa

64

CrepeoMeTprieCKHe 3a/1a4i HA
JTIOKA3aTeIbCTBO U BHIYUCIICHHE,
CBsI3aHHbIE CO ChEPOH U 1apoM,
MTOCTPOCHUEM MX CEYCHHH TIOCKOCTHIO

65

CrepeoMeTpHUecKHe 3a1auu Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
CBsI3aHHBIE CO Chepoi U mapom,
MOCTPOSHUEM UX CEUYCHUH MIIOCKOCTHIO

66

[TpuknaaHbie 3a1a9u, CBSI3aHHBIE CO
ctepoii u mapom

67

[ToBTOpEHUE: OKPYKHOCTH HA IJIOCKOCTH,
BBIYHMCIICHUS B OKPY)KHOCTH, CTaHAapTHBIC
nonoous

68

Paznuunbie KOM6I/IHaI_[I/II/I TCJI BpalliICHUA U
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