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HOACHUTEJIBHAA 3AIINCKA

['eoMeTpus sBIsIETCS OMHUM M3 0a30BBIX KyPCOB HA YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus, TaKk KaKk OOECreYyuBaeT BO3MOXHOCTb W3YUYECHHS JUCHUILIAH
€CTCCTBEHHO-HAYYHOW HAIPaBICHHOCTH M TMPEAMETOB T'YMaHHTAPHOTO ITUKJIA.
[TockonbKy JOTHYECKOE MBIIUICHHE, (HOPMHUPYEMOE MTPU U3YUYESHUH 00YUIaIOIITUMUCS
MOHATUHHBIX OCHOB TEOMETPHH, TPH J0KA3aTEIbCTBE TEOPEM W TIOCTPOCHHH
IIEMTOYKH JIOTUYECKUX YTBEPIKIACHUHN MPU PEIICHUHA TCOMETPUICCKUX 33129, YMCHHE
BBIIBUTaTh W OINPOBEPraTh THIIOTE3bl HETOCPEACTBEHHO WCIIONB3YIOTCA TIPH
pEIICHNH 3a7a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YACTHOCTH (DM3UYCCKUX 3a]1a4.

Ilens ocBOeHUS MporpaMMbl y4eOHOTO Kypca «I'eoMeTpus» Ha yriyOnEéHHOM
YPOBHE — Pa3BUTHE HHIUBHUIYATBHBIX CTIOCOOHOCTEH 00YJarONIUXCs MPU U3YICHUH
IrCOMETPUHU, KaK COCTABJIAIONICH TpeaMEeTHOH obOnactn «MaTtemaTuka W
nH(POpPMATHKa» Yepe3 o0ecreueHne BO3MOKHOCTH MTPUOOPETEHUS U UCTIOIb30BAHHMS
0oJjiee TIyOOKMX TeOMETPUYECKUX 3HAHUN U JCHCTBUH, CrIeU(PUIHBIX TEOMETPHH,
¥ HEOOXOIUMBIX JIJISl YCIICIIHOTO MPOPECCHOHAIEHOTO 00pa30BaHMs, CBI3aHHOTO C
HCIOJIb30BAHUEM MAaTEMATHUKH.

[TpropuTeTHRIMHM 3aJlayaMd Kypca TE€OMETPHHM Ha yriayO0JaEHHOM YpOBHE,
PACHIUPSIOIMINMH U YCHIMBAIOIINMHU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

pacuIpeHne MpeCcTaBICHUs] 0 TEOMETPUH KaK YaCTH MHUPOBOUW KYJIbTYpPHl H
dbopmMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPY)KAIOIIUM MHUPOM;

dbopMupoBaHuEe TMPEICTABICHUS O IMPOCTPAHCTBEHHBIX (uUrypax Kak o
BOKHEHUIINX MaTeMaTHYECKUX MOJCNSAX, IMO3BOJISIIOIIUX OMHUCHIBATH U H3YydaTh
pasHbIC SABJICHUS OKPY’KAIOIIETO MUPA, 3HAHUE MTOHATUHHOTO arllapara 1mo pasaeity
«CrepeomeTpus» yueOHOTro Kypca reOMeTpHUH;

dbopmupoBaHue YMEHUS BJIQJIETH OCHOBHBIMH IIOHSTHAMH 0
IIPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWMCTBAMH, 3HAHHE TEOPEM,
dbopMynT ¥ yMEHHE HX MPUMEHSATb, YMEHHS JOKa3bIBaTh TEOPEMbI M HaXOJUTh
HECTaHIapTHHIC CITOCOOBI PEIICHUS 3a1aY;

dbopMupoBaHuEe YMEHHUS paclio3HaBaTh HA YEPTEKaX, MOACISIX U B PeabHOM
MHpE MHOTOTPaHHHUKH W TeJla BpallleHUs, KOHCTPYHPOBATh TI'€OMETPHUYCCKHUE
MOJICIIN;

dbopMupoBaHUE TMOHUMAHHUS BO3MOXKHOCTH AaKCHOMATHYECKOTO ITOCTPOCHHS
MaTeMaTHYeCKUX TEeOpui, (POopMHpOBaHWE IMOHHMAHUS POJTM AKCHOMATHUKH IIPH
MIPOBEJICHUY PACCYKICHUM;

dbopMupoBaHUE yYMEHHS BIIQJICTh METOJAMHU JOKa3aTeIbCTB M QJITOPUTMOB
peleHus, yMEHUS UX TPUMCHSITh, IIPOBOIUTH JOKa3aTEIbHbIC PACCYKICHHS B X0/
peIIeHUs CTePEOMETPUYCCKUX 3ajad M 3a7ad C IMPAKTHYCCKUM COACPIKAHHUEM,
dbopMupoOBaHUE TPEACTABICHUS O HEOOXOOUMOCTH  JOKAa3aTeIbCTB  IIPH



000CHOBaHMHM MAaTEMaTHICCKUX YTBEPKICHUN U POJIM aKCHOMATHKH B ITPOBEACHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIOCOOHOCTEM 00YyYaroImMXCsl, MO3HABATEILHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBanue (HYHKIIMOHATBLHOW TPAMOTHOCTH, PEJICBAHTHOW T'€OMETPHUU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTCH M  3aKOHOMEPHOCTCH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusaroTCsa: «[IpsgMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
IPOCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpebGoBaHHE «yMETh OINEPUPOBATH
HOHSTHSIMHUY, PEICBAaHTHBIMHA IT'€OMETPUHN Ha YTiyOaEéHHOM ypoBHE oOyueHus B 10—
11 kmaccax, OTHOCHTCS KO BCEM COJCpP)KaTEIbHBIM JIMHHSAM Y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUAM, HO U 110 rogam oOyueHus. Coaepikanue oOopa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaiuch  HEOJHOKpPaTHO. OTO  TMO3BOJIAET OPraHU30BaTh  OBJAJCHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPECTaBICHUN 00Yy4aroUIuXCsl, pacupsis U yriayomsis
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBIsionIel yueOHoro nmpeamera «MaTemaTukay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o0muM ¥ podeccuoHaTbHBIM 00pa30BaAHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eoMerpus» Ha YIriyOJIEHHOM YpPOBHE
otBoautcs B 10 kimacce — 102 yaca (3 yaca B HEJIEIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTepeOMETpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMAaTUYECKOM TIOCTPOEHHH CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPHUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue TMpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS,
napajuieibHble U CKpelluBaromuecs npsiMmble. [IpU3HaKW CKpEUMBAIOIINXCS
npsiMbIX. [lapamiensHOCTh NPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE: NapasliebHbIE
psIMbIE B IPOCTPAHCTBE, MAPAILICIBHOCTh TPEX NPAMBIX, HaPaICIbHOCTD NPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
dburyp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPaBICHHBIMH CTOPOHAMH, YTOJ
MEXy NpsIMbIMU B MpocTpaHcTBe. [lapaiienbHOCTh TIIOCKOCTEH: napasuiebHbIe
IJIOCKOCTH, CBOMCTBa napajiesIbHbIX MJIOCKOCTEHN. [Ipocreitmne
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
NOCTPOEHUE CEUCHHI.

[lepneHAUKYISIPHOCTD MPSAMON U TUIOCKOCTH: MEPIEHIUKYIISIPHBIE MPSMbIE B
IPOCTPAHCTBE, MPSAMBIE MApPAUICNbHBIE W NEPHNEHAUKYISPHBIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW U IJIOCKOCTH, TEOpeMa O NpsMOH
NEPNEHIUKYISPHON IIJIOCKOCTH. OpToronanpHOE IPOEKTUPOBAHHUE.
[lepneHUKyJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 TTOCKOCTH, MPOEKIUS GUTYPHI HA TUIOCKOCTh. [leprneHauKynsspHOCTh
IJIOCKOCTEM: MPU3HAK IEPIEHINKYJISIPHOCTH JABYX IUIOCKOCTEM. TeopeMa o TpExX
NEPHEHIUKYISApaXx.

Yriael B MPOCTPAHCTBE: YIrOJl MEXKIY NPSAMOW M IUIOCKOCTBIO, JIBYTDAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IJIOCKUX YTII0B MHOTOTPaHHOTO yria. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOIO yIiia. TeopeMbl KOCHHYCOB U CUHYCOB JJIs1 TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuMKOB, pa3BEpTKa MHOrorpaHsHuka. IIpu3ma: Nn-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsAMOYTroJIbHBIM NapauIeIEIuNe ] U ero cBorMcTBa. Kpartuaitmue
MyTH Ha TNOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. [IpocTpaHcTBeHHas
teopema Iludaropa. [lupamuaa: N-yrojibHas nupamuia, IpaBuiIbHAsA U yCEUEHHAs
nupamusibl. CBolicTBa pébep © OOKOBBIX TpaHel MNPaBWIbHOM MUpPaMUIBL.
[IpaBunbHBIE MHOTOTPAaHHUKH: IPaBWIbHAS IpU3Ma W NpaBWJIbHAS MHPAMUIA,



IpaBUJIbHAs TPEYToJIbHASI TMpaMuaa U MPaBUIIbHBIN TETpadap, Ky0. [IpencraBnenue
O IPaBUJIBHBIX MHOTOTPAHHUKAX: OKTAP, NOAEKAdAP U UKOCABIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON HPU3MBI,
IJIOLIAb OCHOBaHM, TeopeMa 0 OOKOBOI MOBEPXHOCTH NMPsAMOM npu3mMsbl. [Inomans
OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHPAMHUJBI, TEOpeMa o
IJIOIIAM YCEYEHHOU IMPaMUBL.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  INPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenunea, CUMMETPUS NPaBUJIBHBIX IIPU3M, CUMMETPHUS IPABUWILHOU
IAPaAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[€MCTBUSI ¢ BEKTOpAMU: CIOKEHUE
U BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IToHaTHE KOMIUTaHapHBIE BEKTOPHI. [Ipu3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJMHATaMU TOYEK. YTOJN Mexay Bekropamu. CKalsgpHOE NPOU3BENCHHE

BEKTOPOB.
11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IOBEPXHOCTH,
chepuueckass TMOBEPXHOCTh, O0Opasyroniue moBepxHOCTeH. Tema BpalieHus:
IWIHHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacronoxkeHue cepsol
U TUTOCKOCTH, KacaTellbHas TUIOCKOCTh K cdepe. M3o0pakeHne Tey BpamieHUs Ha
iockocTH. Pa3Béprka mumuHIpa u konyca. CuMmmeTpus chepbl U mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJIGHOTO Mapaiesienuneaa 1 cieactsuss u3 He€. OO0bEM TpsMol U
HAKJIOHHOM TPW3MBI, IIWIMHIPA, MUPAMHIbI U KoHyca. OO0BEM mapa W mapoBOTO
CETMEHTA.

KomOuHammu Tenm BpamieHUs W MHOTOrpaHHHMKOB. [Ipw3ma, BIMCaHHas B
WIMHIpP, OINWCaHHAas OKoJo IuMHApa. llepecedyeHne cdepbl u mmmapa C
wiockocThio. Kacanme mrapa u cdepsl miockocThio. [ToHSATHE MHOrOrpaHHHKA,
OIMCAHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHHK WU TEJO
BpaIleHusI.



[Tnomans MOBEPXHOCTH IUIMHApPA, KOHYyCa, IUIOMIaas cepsl U e€ yacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTH C UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpallleHUs: CEUEHUS ITUIUHIpA
(mapayiieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TapasuliesibHbIC
OCHOBAHHUIO U MIPOXOASAIINE YepPe3 BEPILIUHY), CEUCHUS I11apa, METOAbl TOCTPOCHUS
CEUYEHUM: METOJ CIEJ0B, METOJI BHYTPEHHEr0 MPOEKTUPOBAHMSI, METOJI TIEpeHoca
CEKyLIEHN MIIOCKOCTH.

BexTopbl U KOOPANMHATHI B MPOCTPAHCTBE

Bexkrtopsl B mpocTpancTBe. Onepanuu Hajl BeKTopamu. BekTopHoe yMHOXKEHHE
BekTOpoB. CBOICTBa BEKTOPHOTO yMHOXEHMs. [IpsiMmoyrosnpHas cuctema
KoopauHAT B mpocTpaHcTBe. KoopauHaTel BekTopa. PaznmoskeHue BeKTOpa IO
6asucy. KoopamHaTHO-BEKTOPHBINA METO/ IIPU PEIICHUH T€OMETPUUSCKUX 3a]1a4.

J{BHKeHUs] B IPOCTPAHCTBE

JIBwxenust npoctpancTtBa. OtoOpaxkeHus. [[BkeHHS M paBEeHCTBO (UTYP.
OO6mue cBoiicTBa JABWKEGHWM. Bujsl JBWXKEHUIN: TapauieNbHBIA TEPEHOC,
IIEHTpaJbHasl CHUMMETpPHS, 3epKalibHasi CUMMETPHS, IOBOPOT BOKPYT TPSIMOM.
[Ipeobpazosanus nomoous. [Ipsmas u chepa Ditnepa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh IPaKJAHCKOM MO3UIIMK 00YYaIOIIerocsl Kak akKkTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, TPEACTaBICHNE O MATEMAaTUUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYD
IrpaXJIaHCKOTO  obOmiectBa  (BBIOOpHI, ONPOCHl U JPYroe),  YMEHHE
B3aUMOJICICTBOBATh C COIMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUM C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTHKOB M POCCUMCKON MaTeMaTUYECKOU IITKOJIHI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHHEM TOCTUKEHU HAYKU U IESITENbHOCTBIO YYEHOT 0, OCO3HAHUE JTUYHOTO
BKJIaJ]a B IOCTPOCHUE YCTONYHBOTO OYIYyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyKIESHUMH, BOCTIPUUMUYHUBOCTH K
MaTE€MAaTHYECKUM aCMEKTaM Pa3IN4YHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
HWHTEpEcax 37I0pOBOTro 1 06€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYyAY, OCO3HAHHME LIEHHOCTH TPYJIOIIO0Us, HUHTEpec K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3oBaHHIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpenpl, IMUIAHUPOBAHHE IIOCTYNKOB W OLEHKH WX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIIECTBEHHOM NMPAKTUKU, TOHUMAHUE MaTEeMaTHIYECKON
HayKU Kak c(hepbl 4eJIOBEUECKOM e TEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUISL Pa3BUTHS ITUBWIM3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYeCKOM
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISITH TPOCKTHYIO
U UCCJIEJIOBATEILCKYIO ACATEILHOCTh HHINBUAYAJIBHO U B TPYTIIIIE.

METAINPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKHUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHsI TIOHSATUHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(]DUKAIUH,
OCHOBaHUSA JIJIsi 0000IIEHNs U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeOoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JenaTh BBIBOJBI C WCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKJIIOUECHHM, YMO3AKIIOUEHUI IO aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10KA3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PELIEHHUs, BHIOUPATh HanboJiee MOAXOASIINI C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00bEKTaMU, IBICHUSIMHU, MTPOLIECCAMH;

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

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TaKKe BbIIBUTAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

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

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH MH(POPMAIIHIO PA3IMYHBIX BUAOB U (popm
Ipe/ICTaBIICHUS;

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

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepPCaJIbHbIEe YUeOHbIE IelCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIIMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX
U THCHMEHHBIX TEKCTaX, JaBaTh IIOSACHEHUS TO XOJYy PpEIICHUS 3ajadH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKITaeMOW TEMBI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATH Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, AJITOPUTM PCIIEHUS 3a/1auH, BBIOUPATh CIIOCO0 PEIICHHS C
yIETOM UMEIONIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIA HHTEJJICKT:

BJIQJICTh  HAaBbIKAMU  IO3HABATCIBHOW  PEQUICKCHU  KaK  OCO3HAHUSA
COBEPIAEMbIX JICMCTBHIA M MBICIIUTEILHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
crocobaMy CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIlecca M Pe3ysibTaTa PEIICHUS
MaTeMaTHYECKOM 3a7a4u;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MPU PEIICHUM 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yjIbTaTa IEIH U YCIOBHUSIM, OOBSCHATH MPUIHHBI
JTOCTIKEHUS WM HEJIOCTIKCHHS PE3yJbTaTOB JEATCIbHOCTH, HAXOAUTh OIIHOKY,
J1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

NOHMMATh M HCIIOJIh30BaTh MPEHUMYIECTBA KOMAHIHONH M HWHJIWBHIYyIbHOU
paboThl MpU pEIIeHWH YYEeOHBIX 3aJad4, NPHHUMATh IeJIb COBMECTHOM
JEATEBHOCTH, TUTAHMPOBATh OPraHU3aIMI0 COBMECTHOH pPaOOThI, pacmpeneisiTh
BUJIbI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U PE3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIO/IEeH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PabOTHI U KOOPJIUHUPOBATH
CBOM JICWCTBHUSI C IPYTUMU WIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIaJia
B OOmMi TPOAYKT 1O KPUTEpHUsM, CGHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMH TIOHSITUSIMU CTEPEOMETPUU TIPHU
pEIIeHUH 337249 U MTPOBEICHUA MaTEeMAaTUYECKUX PACCYKICHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

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

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE BHbl MHOTIOIPAHHHUKOB (TpHU3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

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

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE U OpPTOTrOHAJIBHOE
IPOEKTUPOBaHUE (PUTYP HA IIIOCKOCTh, BBITIOJIHATh U300pakeHus GUryp Ha
IUIOCKOCTH;

e CTPOUTH CEUEHHUSI MHOTOTPAaHHUKOB Pa3IUYHBIMH METOJAMU, BBITIOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

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

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
0Cb U IJIOCKOCTh CUMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPBI;

e CBOOOJIHO OMEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOLUIMMHU BEKTOpaM H
KOOpJIMHATaM B MIPOCTPAHCTBE;

e BBIIOJIHATH JIEHCTBHSI HAJl BEKTOPAMU;

e pemarhk 3aJayd Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOLIECHUH W
HaXO0XJACHUE TEOMETPUYECKUX BEJTUYHH, IPUMEHSISI U3BECTHBIE METObI IPH
pELICHNM MaTeMaTHYEeCKUX 3a7a4 IOBBIIIEHHOIO M BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH NPOCTEHIIME NPOrPAMMHBIE CPEICTBA U  AJIEKTPOHHO-
KOMMYHHUKAaIlHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1ay;

e WU3BJEKaTh, NPEOOpPa3OBbIBATH M HMHTEPIPETUPOBATH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPECTaBICHHYIO Ha
yepTexax U pUCyHKax;

e IMPUMEHATH MOJYYEHHbIE 3HAHMS HA IPAKTHKE: CpaBHUBaTbh W
AHAIM3UPOBATH PEaJbHbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE IOHATHUS B
npolecce IOHCKa peHIeHHs MaTeMaTHYecKu COopMyIHpPOBaHHOMN
npoOJieMbl, MOJEIUPOBATh pEabHbIE CUTYyallMd Ha SI3bIKE TCOMETPHH,
UCCIIEI0BAaTh NMOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
HNOHATUN U TEOpeM, ammapaTta aiareOpbl, pemaTh MPaKTHUYECKHUe 3ajau,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMYNH;

e UMETh MpEACTaBICHHUS 00 OCHOBHBIX 3Tallax pPa3BUTUS TFEOMETPUM Kak
COCTaBHOU 4acTu (yHJIaMEHTA Pa3BUTHUS TEXHOJIOTHH.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHIATUSMHU, CBSI3AHHBIMU C TE€JIAMU BPAILCHUS: ITWIMHAPOM,
KOHYCOM, chepoit u mapom;

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

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

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BIMCAHHAS B MHOTOTPAHHUK WU TEJIO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIE) TIUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEUEHHUS TEJl BPAILICHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh reOMETPUUECKHUE 3a/1a4U Ha BBIYMCIICHUE YTIIOB MEXIY MPSMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUN OT TOYKH JI0 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PELICHUU;
CBOOOJTHO OMEPHUPOBATH TOHATHSIMH, CBSI3aHHBIMH C JIBIDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus Moa00us;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpPAlEHUS: CEYEHUs LUIUHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEN IIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHUS 3a/1aHbl B SIBHOU U HESIBHOU (hopMme;

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

IIPUMEHSATh MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHSTH MTOJTYYEHHBIE 3HAHUS HA PAKTUKE: CPABHUBATh, AaHAJIIM3UPOBATH
U OLICHWBAaTh PEAJbHBIC CUTYallUH, MPUMEHATb HU3YYCHHBIC TIOHATHSA,
TEOPEMBbI, CBOMCTBA B IIPOILIECCE IIOMCKA PELICHUA MATEMATUYECKU
chopMyJIUpPOBaHHOW MPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTYyallMu Ha
SI3bIKE TEOMETPHUH, UCCIIEA0BATH OCTPOCHHBIE MOJIENIN C UCTIOJIb30BAHUEM
TCOMETPUYECKUX TMOHITHH M TEOopeM, ammapara aiareOpbl, pemniaTh
MMPAKTUYECKUE 3aJauy, CBA3aHHBICE C HAXOXKICHUEM TE€OMETPUUYECCKUX
BEJIMYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoiasbubie | IlpakTuyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
[ToBTOpEHME. 3 0 Yuu.py
Bsenenue B crepeomeTprro 13 1 1 BHUJIEOYPOKH
3 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 0 0 Dunn BrICOYpOKI
MIPOCTPAHCTBE
I1 i .
4 apaJuIeTbHOCTD MPSMBIX U IJIOCKOCTEHN B 12 1 1 festival. 1september.ru
MIPOCTPAHCTBE
5 [TepnieHAMKYASIPHOCTD NPSIMBIX U 24 1 1 Pemry EI'D IIkona
IJTIOCKOCTEMN B MPOCTPAHCTBE [Tudaropa
VYTIBl 1 paccTOSTHUS 16 1 Pemry EI'D
MHororpaHHUKH 13 1 Pemry EI'D Vuu.py
BekTopsl B mpocTpaHcTBE 10 OUIIN
9 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIHS 5 1 0 Pewy EI
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 6




11 KVIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBaHmue pa3jesioB U TeM uu¢poBbIe
Ne n/m P Konrpoasubie | IlpakTuyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 AHanuTndeckas reoMeTpus 15 1 1 OUIIA, Pemry EI'D
9 [ToBTOpEeHue, 0600IICHNE U 15 1 0 [IIxouna IMudaropa,
cucTeMaTu3anus 3HaHUH Pemy EI'D
3 O6bEM MHOTOTpaHHUKA 17 1 1 OUIIN, Bueoypoxn
Tena Bpatenus 24 1 1 Pemy EI'D, Vuu.py
5 [Tmomaam moBepXHOCTH U 0OBEMBI 9 1 1 Pemry EI'D, Buzieoypoku
KpPYTJIBIX TEJ
6 JIBrokeHUst 5 1 1 Buneoypoku
7 [ToBTOpEHwUE, O606IH€HI:IG u 17 1 0
cucTeMaTH3alys 3HaHUil
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7 5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero KonTpoakaric | IIpakrateckme u3yuyeHusi | odOpa3zoBaTesibHbIE
padoTsbI padoThI pecypest
[ToBTOpenue. TpeyronbHUKH 0 OUIIN
[ToBTOpenue. UeTblpexyroibHUKU 1 0 [lkona [Tudaropa
BxonHast koHTpoJIbHAs paboTa 1 0
[ToHsITHS cCTEpEeOMETPUH: TOUKA, TIpsMasi,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
4 MpaBHJIa H300paKEHUS Ha PUCYHKE 1 0
IJIOCKOCTH, MapajiebHbBIX MPSIMBIX
(oTpe3koB), cepeIMHbI OTPE3Ka
MHororpaHHuKH, U300paKEHHE
5 MPOCTEHIINX MTPOCTPAHCTBEHHBIX (PUTYD, 1 0
HECYLIECTBYIOIUX 00BEKTOB
5 AKCHOMBI CTEPEOMETPUHU U TIEPBHIE 1 0 —
CJIEJICTBUS U3 HUX
7 AKCHOMBI CTEPEOMETPUHU U TIEPBHIE 1 0
CIIEJICTBUS U3 HUX
AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
3 cnenctBus u3 HuX. CrocoObl 3a1aHus 1 0
NPSIMBIX U MIJIOCKOCTEN B MPOCTPAHCTBE.
O0603HaueHus MPSAMBIX U IUNIOCKOCTEH
9 N306paxeHue ceueHnit mupamMusl, Kyoa 1 0
U TIPU3MBI, KOTOPBIE TPOXOAT YEpe3 UxX




p€bpa. M3o0pakeHne nepeceycHust
IIOJY4EHHBIX IIJIOCKOCTEN.
PackpammBanue NoCTpOEHHBIX CEYEHUN
Pa3HbIMU LIBETAMHU

10

N3o0pakenue ceueHnit mupamMmusl, Kyoa
U IPU3MBI, KOTOPbIE IPOXOST YEPE3 UX
pé6pa. N3obpaxenne nepeceueHust
MTOJTY4EHHBIX IIJIOCKOCTEN.
PackpammBanue NoCTpOEHHBIX CEYEHUI
Pa3HbIMU LIBETAMU

BHUJIEOYPOKH

11

MeTtop crieoB AJist MOCTPOCHUSI CEUSHU

12

Merto crie1oB AJis MOCTPOCHHS CEUCHUMN.

CBoiicTBa IEPECEUECHNUN MTPSIMBIX U
IJIOCKOCTER

13

[TocTpoenune ceuenuii B mupamue, Kyoe
o TpéM ToukaM Ha pébpax. Cozmanue
BBIHOCHBIX YEpPTEKEH U 3aIKCh I1aroB
MOCTPOCHUS

14

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3alHUCh 11aroB
MIOCTPOEHUS

15

[TocTpoenue ceuenwuii B nupamuie, Kyoe
o Tpém Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEW U 3aKUCh 111aroB
IIOCTPOEHHUS

16

KonTponpHast paboTa "AKCHOMBI
crepeomerpun. CeueHnus"




17

B3anMHOe€ pacnoiokeHue npsiMbIX B
npocrtpaHcTee. CKpeluBaromuecs
npsiMble. [Ipu3HaKku CKpemmnBaromuxcs
npsMbIX. [lapaniensHble npsMble B
IIPOCTPAHCTBE

18

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOM MapasuleIbHON
JAHHOM IPSIMOM, ITPOXOISIIEH uepes
TOYKY MPOCTPAHCTBA U HE JIeKaIeH Ha
JaHHOM npsiMoil. JIleMMa o nepeceueHnn
mapalJICJIbHBIX IMPAMBIX IINIOCKOCTBIO

19

[TapamtensHOCTB TpeX NpsAMBIX. Teopema
0 TPEX MapaJuIeNIbHBIX NpAMBIX. Teopema
0 CKpEUIMBAIOUINXCS MPSIMBIX

20

[TapannenbHoe MPOEKTHPOBAHUE.
OCHOBHBIE CBOMCTBA NMapalIeIbHOTO
npoexktupoBanus. M300pakeHue pa3HbIX
¢buryp B napamienbHONU IPOEKLIUU

21

LlenTpanbHas npoekus. Yroi ¢
COHAIpPaBJICHHBIMU CTOPOHAMU. YTOII
MEXAy NPSIMbIMU

22

3azla111/1 Ha JOKa3aTCJIbCTBO U
HCCICOAOBAaHHUEC, CBA3aHHBIC C
PACIIOJIOKCHHUEM IIPAMBIX B ITPOCTPAHCTBE

23

[TonsaTHA: NapamIenbHOCTh IPSAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [IpusHak
MapaJuIeIbHOCTH IPSIMOU U IIOCKOCTH.
CpolicTBa NapayuIeIbHOCTU IPSIMOM U
IIJIOCKOCTH




24

I'eomeTrpuueckue 3a1aun Ha BBIYMCIICHHUE
U JI0Ka3aTeNIbCTBO, CBSA3aHHBIC C
[apajIeIbHOCTBIO MPSMBIX U TUIOCKOCTEH
B IIPOCTPAHCTBE

OUIIN

25

[TocTpoenue cedeHus, MPOXOASIIEro
yepe3 JaHHYIO MPSMYIO Ha YepTEexKe U
MapajyIeIbHOrO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

26

[TapannenpHas npoeKuus, IPUMEHEHUE
JUI IOCTPOEHUSI CEYeHHH KyOa 1
napanenenumnena. CBoncTBa
napajuiefienune1a u IpusMbl

27

[TapannensHblie mockoctu. [lpusHaku
MapauiebHOCTH JBYX IMJIOCKOCTEM

Buneoypoku

28

TeopeMa o mapaieIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH,
MPOXOSIIEH Yepe3 TOUKY, HE
MIPUHAUIEKALTYIO JAHHOM IJIOCKOCTH U
CIIEICTBUS U3 HEE

29

CBolicTBa napauiesIbHbIX MIJIOCKOCTEH: O
MapajuIeIbHOCTH TPSIMBIX TIEPECCUCHUS
MIpH MEPECEUEHUN ABYX MapaljiebHbIX
IJIOCKOCTEHN TpeThen

30

CpoiicTBa napasuieIbHbIX IIIOCKOCTEN: 00
OTpe3Kax MmapasuieIbHbIX MPSIMBIX,
3aKIIOYEHHBIX MEKy MapaieIbHBIMU
MJIOCKOCTSIMU; O TIEPECEUEHUH MIPSMOU C
JBYMSI ITapaJIeIbHBIMU TI0CKOCTSIMHU




31

[ToBTOpenue: reopema [ugaropa Ha
IUIOCKOCTH

Pemy EI'D

32

[ToBTOpEHUE: TPUTOHOMETPHS
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

33

CoiicTBa Ky0a 1 MPSIMOYTOJILHOTO
napajuiesIenunena

34

Kontponbnas padota " [lapamiensHOCTh
MpPsIMBIX B IPOCTpaHCTBE"

35

[lepneHIUKyYISIPHOCTD NPSAMOU U
mockocTH. [Ipu3nak
MEPIEHIUKYISIPHOCTH MPSMOH U
IIJIOCKOCTH

36

[lepneHMKYISIpPHOCTD NPSAMON U
mwrockocTH. [Tpu3Hak
NEPIECHIUKYIIPHOCTH MPSMOU U
IIJIOCKOCTH

Yuu.py

37

Teopema o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOALIEH
4yepe3 TOUKY IMPOCTPAHCTBA H
MEePIEHIUKYIISIPHON K TUIOCKOCTH

Pemry EI'D

38

IInockocTtu u NEPpHICHAUKYIISAPHBIC UM
IIpsAMBIC B MHOT'OI'PaHHHUKAax

39

IInockocTu u MEPNCHAUKYIIAPHBIC UM
IIpsAMBIC B MHOT'OI'PaHHHUKAaxX

40

[leprieHauKynsAp U HAKJIOHHASL.
[TocTpoenue nepneHuKyIisspa U3 TOUKU
Ha MPsAMYIO




[lepnieHuKyIsp ¥ HAKJIOHHASL.

41 [TocTpoenue neprneHuKynsapa U3 TOYKU
Ha TPSIMYIO
42 Teopema o TpEX nepHeHANKYIApax Bunieoypokit
(mpsimast u oOpaTHast)
43 Teopema o TpEX nepneHANKyIIpax
(npsimast u oOpatHast)
44 Teopema o Tpex nepneHAuKYIsipax (
npsimMasi 1 oOpaTHasi)
45 Yroa Mmexay CKperBaronuMHUCs
MIPSMBIMH
46 Yroa Mmexay CKpelBarouuMHUCs
MIPSMBIMH
[Touck neprneHauKyISIPHBIX MPSIMBIX C
47 TTOMOTIIBIO TIEPTICHANKYIISIPHBIX Pemry EI'D
IIJIOCKOCTEMN
48 OpToroHanabHOE MPOCKTUPOBAHUE
49 OpToroHanabHOE MPOCKTUPOBAHUE
HOCTpOCHI/If CEUYCHMI KyOa, IPU3MBI, festival
50 MIpaBUIILHOM l'II:IpaMI/II[I)I C IIOMOIIBIO 1september.ru
OpPTOTOHANILHOM MPOEKIINH
[TocTpoenue ceueHwuii Kyoa, MPU3MBI,
51 MPaBUJIBHON MUPAMUIbI C TIOMOIIBIO
OpPTOTOHANILHOM MPOEKIINH
CummeTpus B IPOCTPAHCTBE
52 OTHOCHUTENBHO TUIOCKOCTH. [ImockocT

CI/IMMeTpI/Iﬁ B MHOI'OTpaHHUKax




53

[Ipu3Hak nepneHauKyIspHOCTH IPSIMOI
U IJIOCKOCTH KakK CIIEJCTBUE CUMMETPUU

54

[IpaBuiibHBIE MHOTOTpAaHHUKHU. Pacyér
pPacCTOSHUN OT TOYKHU J0 INIOCKOCTH

festival.
1september.ru

55

[IpaBuiibHBIE MHOTOTpAaHHUKU. Pacyér
PAcCTOSTHUN OT TOYKHU J0 INIOCKOCTH

56

CriocoObl OITyCTUTh HEPIIEHUKYISPDI:
CUMMETpHS, CABUT TOUKH TIO
MapajuIeIbHON PAMOM

57

CrBur o HenapaJIeabHOM MPAMOH,
W3MEHEHNE PACCTOSHUM

58

KouTtponbHas pabora
"[leprieHIMKYASAPHOCTD IPSIMBIX U
IJTOCKOCTEH B MpocTpaHcTBe"

59

[ToBTOpEHUE: Yroa Mex Iy NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

60

[ToBTOpEHUE: Yyroa Mex Iy
CKPEILMBAIOIIUMHUCS MIPSIMBIMU B
MIPOCTPAHCTBE

61

FCOMCTpI/I‘IeCKI/IC MCTOJbI BBIYMCIICHUA
yriia MCKAy NpsAMbIMU B
MHOTI'OI'paHHHUKAaX

62

JIByrpansblii yroi. CBOMCTBO JTMHEWHBIX
YIII0B JBYTPAHHOIO yrja

festival.
1september.ru




63

[TepieHAMKYASPHBIE TIIIOCKOCTH.
CBoiicTBa B3aMMHO IEPIEHIUKYISPHBIX
IUIOCKOCTEHN

64

[Ipu3Hak nepnesauKyIspHOCTH
IJIOCKOCTEM; TEOpEMa O MPSIMOU
IIepecedyeHms ABYX IIIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPETHEN MIIOCKOCTH

65

[IpssmoyronbpHbBIN Napauienenunesn; Kyo;
HU3MEPEHUS, CBOMCTBA IPAMOYTOJIBHOTO
napajuieJIenune1a

66

Teopema 0 AuaroHanu NpSMOYroabHOTO
napajJiesIenuIesia u ciaeICTBUE U3 Heé

67

CrepeomMeTpuyeCcKUe U IPUKIIAIHbIE
3a7la4M, CBA3aHHbIE CO B3aUMHBIM
PACIIOJIOKEHUEM IPSAMBIX U TUIOCKOCTH

68

[ToBTOpEHUE: CKpeLUBalOUIUeCs MpsMbIE,
napajuieNibHble MI0CKOCTH B
CTaHJIaPTHBIX MHOTOTPaHHUKAX

69

[Tapa mapaynenbHbIX MJIOCKOCTEHN Ha
CKPEILMBAIOIIUXCS MPSMBIX, PACCTOSIHHE
MEXAY CKPELIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAITHSIX

70

PaccrostHue oT TOUKM J10 IIJIOCKOCTH,
PaCCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTHU

71

Boluncnenue paccTosHUN MEX Ty
CKPELIUBAIOIIUMUCS IIPSIMBIMHU C
IIOMOILIBIO NIEPIIEHAUKYIIAPHOU
IIJIOCKOCTH




TpéXrpaHHbIi yroj, HEpaBeHCTBA IS
TpexrpanHsIx yriaoB. Teopema Iludaropa,

72 TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIsl
TPEXTPAHHOTO yria
73 DneMeHTHl chepUIECKON reOMETPHH: festival.
reoJIe3nYecKue JIMHUU Ha 3emiie 1september.ru
74 KonTponbnas padorta "Yrisl u
paccrosHus"
75 Cucremaru3zanus 3HaHUN
"MHOTrOrpaHHUK U €ro 3J1€MEHTHI"
76 [Mupamuna. Bugel mupamun. [IpaBunsaas festival.
nUpamuIa 1september.ru
77 [Tupamua. anomam; OOKOBOH M HOJIHOM
MOBEPXHOCTEN MUPAMHU/IBI
78 VYcedyeHHnas nmupamuaa
79 Tetpasap.
80 [Ipusma. [Ipsmas v HaKJIOHHAS TIPU3MBI.
81 [Tpuszma. HJ‘IOi.H&I[b OOKOBOM M HOJIHOM
MMOBEPXHOCTEN MPU3MBI
82 [IpaBunbHas npuzma Pemry EI'D
83 [Ipsimoii mapannenenurnesn,
MPSIMOYTOJIbHBIN Tapasieenumne, Kyo
[Tnomanas moMHON MOBEPXHOCTH
84 MPSAMOYTOJIBHOTO MapaJIjIeIenuIle1a U OUIIN
Ky0a
85 Beinykiible MHOrorpaHHuku. Teopema Buzieoypoku

Olinepa




Beinykieie MHOrorpanHuku. Teopema

86 Diinepa. [TpaBwibHBIC U 1 0 0
MOJTYTIPAaBHIILHBIC MHOTOTPAHHUKHU
87 KonTtposnsHast padota "MHOrOrpanHuKH" 1 1 0
88 [TonsiTHE BEKTOpA HA MJIOCKOCTH H B 1 0 0
MPOCTPAHCTBE
89 CymMma BeKTOpoB. Pa3HOCTH BEKTOPOB 1 0 1
90 YMHOKEHHE BEKTOPa Ha YHCIIO 0
Paznoxxenne Bekropa 1mo 6azucy Tpeéx
91 BEKTOPOB, HE JIOKAIIHUX B OJTHOM 1 0 0
IJIOCKOCTH
92 CkaisipHOE TTPOU3BEACHUE 1 0 0
93 Berarcnenue yriia Mexx 1y BEKTOpaMu B 1 0 0
MPOCTPAHCTBE
94 [IpocTeiimue 3a7a91 ¢ BEKTOPAMH 0 0
95 [IpocTeiimue 3a7a91 ¢ BEKTOPAMH 1
96 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 0 0
97 KonTposbHas Pa60Ta "Bektopsl B 1 1 0
MPOCTPAHCTBE
98 O06001eHre U cucTeMaTu3alus 3HaHU | 1 0 0 festival.
1september.ru
99 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUN 1 0 0 Pemry EI'D
100 [IpomexyTouHas aTTecTalliOHHas paboTa 1 1 0
101 O06o001eHne u cucTeMaTu3anus 3HaHu | 1 0 0 [Mkona [Tudaropa
102 O00011IeHNE U CUCTEMATHU3AIUS 3HAHUN 1 0 0
OBIIEE KOJIMYECTBO YACOB I1O0 102 3 5

I[TPOTPAMME




11 KVIACC

KonuuyectBo 4yacos DJIEeKTPOHHbIE
Ne T Mara uudposbie
€Ma ypoka Konrpoiasbubie | IlpakTHyeckue
n/n Bceero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypcsl
[ToBTopenue temsl "KoopauHatsl
1 BEKTOpa Ha IUIOCKOCTH H B 1 0 0
npocrpaHcTee”
n
9 [ToBTOpenue Tems! "CkansgpHoe 1 0 0 Pemry EI'O,
MPOU3BEJICHHE BEKTOPOB" OUIIN
3 [ToBTOpeHue Temsl "Beruncnenue yria 1 0 0
MEK/ly BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHUE TPSIMON, 1 0 0
MPOXOSIIEH Yepe3 IBE TOUKH"
5 YpaBHEHUE MIOCKOCTH, HOpMaJlb, 1 0 0
YpaBHEHUE IIJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE ILIOCKOCTH, HOPMAJb, 1 0 0
YpaBHEHUE IUIOCKOCTH B OTpE3Kax
7 BekTopHoe npousBeneHue 1 0 0
3 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1 0 0
MIPOrpaMMUPOBAHUE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1 0 0
[IPOrpaMMUPOBAHUE
10 AHanuTH4YeCKUE METOBI pacuéTa yria 1 0 1
MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX
AHanuTHYECKUE METOBI pacuéTa yria
11 p T 1 0 0 Buneoypoku

MCKAY IIIOCKOCTSAMH B MHOTOI'PaAHHUKAX




@opmyiia pacCTOSIHUSA OT TOYKH J10

12 IJIOCKOCTH B KOOPAMHATAX
13 HaxosxieHne pacCcTosiHUM OT TOYKHU 10 Pemy EI'D,
IJIOCKOCTH B KyOe OUIIN
14 Haxosxienue paccTosiHul OT TOYKHU 710
TJIOCKOCTH B IPABUJILHOM MUpPaMUJIE
15 KonTtponpHas pabota "Ananutuyeckas
reoMerpus"
16 Ceuennss MHOTOTPAHHUKOB:
CTaHJapTHBIE MHOTOTPAaHHUKHU
17 CeueHnss MHOTOTPAaHHUKOB: METO/T
CIIEJIOB
Ceuennss MHOTOTPAHHUKOB:
18 CTaHJAPTHBIC TIJIOCKOCTH, ITEPECCUCHUS
NPSAMBIX U IIOCKOCTEHN
19 [TapanyenpHble TPsIMBIE U IIJIOCKOCTH:
rapajuieJIbHbIE CEUEHUS
20 [TapamienpHble IpsIMbIE U IIJIOCKOCTH:
pacy€r OTHOIIECHUM
[TapamienpHble TPsIMbIE U IIJIOCKOCTH:
21 YTIIBI MEXKAY CKPEIIUBAIOITUMUCS
MPSMBIMU
[lepnenaukynspHbIe IPSMBIE U
29 IUIOCKOCTU: CTaHZAPTHBIE Haphl Pemry ET'D,
NEePIEHIUKYISIPHBIX INIOCKOCTEN U BUJICOYPOKHU

psAMBIX, CHMMETPHUH MHOT'OT'PAaHHUKOB




23

[lepneHuKyIsIpHBIE IPSAMBIE U
IIJIOCKOCTHU: TEOPEMA O TPEX
MEPIEHIUKYIIApax

24

[IepnenuKyisipHbIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHHUS JUIMH B
MHOTI'OTPaHHUKAX

25

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TJI0IIA IeH, COOOpaKEeHHS O 100U

26

[ToBTOpEHue: momaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TIJTOTAIEH, COOOPaKEHHUS TI0100Mst

27

[ToBTOpEHue: momaan
MHOTOYTOJIbHUKOB, ()OPMYJIBI JISI
TJI0IA IeH, COOOpaKEHHS IO 100Us

28

[nomany ceyeHnii MHOTOrPaHHUKOB:
TIONIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110 100Ut

Pemry EI'D

29

[lnomany ceyeHuit MHOTOrPaHHUKOB:
IIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110 100Ut

30

Kontponbras padota "[loBropeHue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O06BéM Tena. O6beM NMPSIMOYTOJIBLHOTO
napasiesienumnesa

32

3amaun 00 yaBoeHUU Ky0a, o
KBajIpaType Ky0a; 0 TPUCEKIUH yria




33

CrepeoMeTpHyecKye 3a/1aull, CBSI3aHHbIC
¢ 00BbEMOM MIPSIMOYTOJIBHOTO
napasuiesenunena

34

[Ipuknagueie 3a1a4n, CBsI3aHHBIE C
BBIYHCIICHUEM 00bEMa MPSIMOYTOJIEHOTO
napajuiesenunesa

35

OO6BEM MpsAMOI TPU3MBI

36

CrepeoMeTrpuueckre 3a1au, CBI3aHHbIE
C BBIUMCIIEHHEM 00BEMOB MPAMOM
MIPU3MBI

37

[TpuknagHbie 3a1auu, CBSI3aHHBIE C
00BEMOM NPSAMOI TPU3MBI

38

Breruucinenne 00bEMOB TEN ¢ IIOMOIIBIO
onpenenéHHoro uuTerpana. OobpEmM
HAKJIOHHOM MTPU3MBI

[Ixouma IMudaropa,
OUIU

39

Brranciienne 00bEMOB TEIT € TOMOMIBEO
onpenenéHHoro uuterpaga. OobpEmM
TUPaMUIBI

40

dopmysa 00bEMa MUPaAMUIBL.
OTHoleHUue 00BEMOB TUPAMHU]T C
00LIUM YoM

41

dopmyna 00bEMa MUpaMUIbL.
OTtHoleHne 00bEMOB MTUPAMU] C
00ILIUM YTIIOM

42

CrepeoMeTrpuueckue 3a1au, CBI3aHHbIE
¢ 00bEMaMH HaKJIOHHOW MPU3MBI

43

CrepeomMeTpuiecKue 3a/1auu, CBI3aHHBIC
¢ o0BEMamMH MUpaMUIbI




[Mpuknanaeie 3anaun mo Teme "OOBEMBI

44 ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknagaeie 3agaun mo Teme "OO0bEMBI [Ixouna IMudaropa,
Ten", CBsI3aHHbBIE C 00BEMOM TTUPAMUIBI OUIIN

16 [Ipumenenne 06bEMOB. Brruncienue
paccTosHUA J0 IIOCKOCTH

47 Kontponbhas padota "O0bEmM
MHOTOTpaHHHUKa"
Hunuaapuyeckas MoBEPXHOCTD,

48 00pa3yroIne MUIHHIPUICCKON
MTOBEPXHOCTH

49 Hunuaap. [psMoii KpyroBoi HUIUHAP.
[Tnomanas MOBEpXHOCTH LMWIMHIIPA

50 Konunueckast noBepXxHOCTh, 00pasyroIiue
KOHUYECKOU moBepxHOCTH. KoHyC

51 Ceuenune KOHyca MIOCKOCTHIO,
napauieNbHOM MIOCKOCTH OCHOBAHUS

52 VYceuénnsiii konyc. M3o0paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOI MOBEPXHOCTH U
MIOJIHOM MOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOI MOBEPXHOCTH U
MIOJIHOM MOBEPXHOCTH KOHYCa
CrepeoMeTrpuueckue 3a1auu Ha

55 JI0Ka3aTesIbCTBO U BHIYUCIICHHE,

IIOCTPOEHUEM CEYEHMI LIUIMHPA,
KOHYyca




56

CrepeomeTpuieckue 3aj1au Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
IIOCTPOCHUEM CEYEHUN LUIMHAPA,
KOHyca

57

HpI/IKJIaI[HI)Ie 3aJa44, CBA3aHHBIC C
MUJIMHAPOM

58

HpI/IKJ'IaI[HI)IC 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

59

Cdepa u map

60

Ilepeceuenue cdepsl u mapa ¢
miockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bua n n3o0paxenue mapa

Buneoypoku

61

[Mepeceuenue chepsl u mapa ¢
iockocthio. Kacanue mapa u cepsr
TUIOCKOCTHI0. By 1 m300paxkeHue mapa

62

VYpasuenue cheprl. [Tnomanp chepsl u
e€ yacre

63

Cummetpus cdepsl 1 mapa

64

CrepeoMeTrpHuueckue 3aJ1auu Ha
JI0Ka3aTeJIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO chEepoi U MIapom,
MIOCTPOCHUEM UX CEYEHHH MI0CKOCTHIO

65

CrepeoMeTrpHuueckue 3a1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
CBsI3aHHBIE CO ChEpoi U Mapom,
MOCTPOCHUEM MX CEYEHHUH MIIOCKOCThIO

66

[TpuknagHbie 3a1a4M, CBSI3aHHBIE CO
cdepoii u mapom




67

[ToBTOpEHUE: OKPY)KHOCTH Ha
IUIOCKOCTH, BBIYHUCIICHHUS B OKPYKHOCTH,
CTaHJApTHBIE TIOA00HS

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalllCHUA
1 MHOTOI'PaHHHUKOB

Pemy EI'D,®UIIN

69

3anauu o Teme "Tena ¥ MOBEPXHOCTH
BpaiieHus"

70

3anaun o Teme "Tena M MOBEPXHOCTH
BpaiieHus"

71

KonTponbnas pabora "Tena u
ITOBEPXHOCTH BpanieHus"

72

O6béM mumuHApa. Teopema 06 00bEMe
NPSAMOTO UUIMHIpA

73

Brrauciienne 00bEMOB TEIT € TOMOIIBIO
onpenenéHHoro uuTerpana. OobpEmM
KOHYCa

74

ITmomany OOKOBOM U ITOJIHOK
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTprUYECKUE 3a/1a4H, CBI3aHHBIC
C BBIYHMCIICHHEM 00BEMOB ITUIIMHIPA,
KOHyca

76

[Tpuknagaeie 3anaun mo Teme "O0bEMBI
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