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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIEHUWE,  (QopmMupyemMoe TOpH  HU3yYEHUU
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINpPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBISIONIEH MpeaMeTHoM obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMM 3a7ayaMu Kypca TE€OMETPUM Ha YIUIYOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCS:

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

(opMupoBaHUE NPEJACTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

GopmMupoBaHue  yMeHMs ~ BJaJ€Thb  OCHOBHBIMM  TOHATUSMU O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUU PACCYKICHUM;

(GopMupoBaHuEe YMEHHUS BIAJETh METOJAaMHU JI0KA3aTElIbCTB U AJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



000CHOBaHMHM MAaTEMATUYCCKUX YTBEPKIACHUN U POJIM aKCMOMATHUKH B TIPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K H3yUYECHHUIO TEOMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX  MPEAMETOB, 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: «lIpsAsMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAWHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COAEP)KAaTeIbHBIM JIUHUSAM y4eOHOTo Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
pOrpaMMBbl, pacTpefeN€éHHbIM 0 ToAaM OO0y4YeHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIINIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHMS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus nans  nuddepeHnmanuu  0oOyd4eHHS, TOCTPOCHHS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymied mpodeccun, obecrnieurmBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEIO).
Hens Bocnuranuss oOyvatrouuxcss B MBOY COII Ne 11 r.Kuposa



- pa3BUTHE JINYHOCTH, CO3aHUE YCIOBUH U1 CAMOOIIPENEIEHUS U COLIMAIN3ALNN
Ha OCHOBE COLIMOKYJBTYPHBIX, TyXOBHO-HPABCTBEHHBIX IEHHOCTEN U MPUHSATHIX B
poccHiicKOM 00I1IeCTBE MPABWII M HOPM MOBEJEHUSI B UHTEPECAX YETOBEKA, CEMbH,
oOmecTBa u rocy/apcTBa;

- (popMupoBaHHE y OOYyYaIOIIMUXCS YYBCTBA MAaTPUOTHU3MA, I'PaXAAHCTBEHHOCTH,
yBOXEHHUS K MaMsiITH 3auUTHUKOB OteuectBa M moasBuram ['epoeB OteuecTsa,
3aKOHY M NPABOMNOPANKY, YEJIOBEKY TpyAa M CTaplieMy MOKOJICHUIO, B3aHUMHOTO
yBa)XEHUs, OEPEKHOr0 OTHOIICHHWS K KYyJIbTYPHOMY HACIEOUI0O M TPaaAULIMIM
MHOTOHAIlMOHAIBHOTO Hapoaa Poccuiickon denepanuu, IpUpoe U OKPYKaroIIEn
cpene.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TOHATHS ~ cTepeoMeTpuu. Touka, TpsiMasi, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSAMBIX U TIOCKOCTEH B IPOCTPAHCTBE: MapajiebHbIe
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
OPOCTPAHCTBEHHbIE (DUTypbl HAa IJIOCKOCTH: TETpadllp, MapajlieNenuIe],
HOCTPOEHUE CEUEHUII.

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

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanbHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

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

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JIBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUHYCOB UM CHUHYCOB JJIS
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

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



[IpaBWIbHAs IHUpPAaMUA, IpaBWIbHAs TPEYrojabHAas NUPaMUIAa U IPABUIIBHBIN
TeTpa’ap, kyO. IlpenacraBieHne o NpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajJp,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTH M TIOJHOM MOBEPXHOCTH MPSAMOW IPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPaBWIBHOM MHOTOTPaHHUKE: CHMMETpPHS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApPHBIC, COHAIIPABICHHBIE M  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTe KOMIUTaHApHBIE BEKTOPBL. lIpU3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN Mexay Bekropamu. CKalsgpHOE NPOU3BEACHUE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. BsammHoe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHusl Ha TIockocTu. Pa3Béprka nunuuapa U KoHyca. Cummerpusi chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJIFHOTO Tapajuienenurnena u ciaeAacTBuss w3 He€. OO0bEM mpsMoll u
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUpaMHUIbl 1 KoHyca. O0BEM Iapa u M1apoBOTo
CerMeHTa.

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



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

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[Togobue B mnpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH TMMOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiieTbHO YW MEPHEeHAMKYISIPHO OCH), CEUYCHHUS KOHyca (mapaieibHble
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJI CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpoctpancTtBe. Ormepanuu HajJ BekTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancTBa. OtoOpakeHus. [IBUkeHUs U paBEeHCTBO GUTYP.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJbTATBI OCBOEHHUA YUYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HAa  POCCUHCKOro  OOIlecTBa,  MPEACTABICHHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) maTpuoTH4YecKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JIOCTIXKCHUH B JPYrHMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHH HayKh U JEATEIbHOCThIO YUYE€HOr0, OCO3HAHUE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCIlleKTaM pa3InYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THTAaHHUE, COATAHCHPOBAHHBIM PEKUM 3aHIATHH U
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuyHbIM  chepaM  MPOPECCHOHATBLHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AKTUBHOMY
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
Cpeibl, OCO3HAHUE TII00ATIBHOTO XapakTepa dKOJIOTMYECKUX MPoOsieM, OpUEHTAIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKd M MaTeMaTHYeCKOW KYJbTYpOH KaK CpEJICTBOM IIO3HAHUS MHDA,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3zoBble Jornueckue 1eMcTBUA !

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS JI71s1 0000IICHHS M CPAaBHEHHMSI, KPUTEPUH TIPOBOAMMOTO aHAJIN3a;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSAX U YTBEPXKACHUSX, MpEiaraTb KPUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIIMIO, IPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULINIO, MHEHHUE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETbHO (OPMYJIUPOBATH OOOOIIEHUSI W BBIBOJABI IO pPe3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ unpopmanmeii:

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

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMAIIMIO, MPEJCTABIATh €€ B Pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYTHUPOBATH CYKJICHHUS B COOTBETCTBUH C YCIOBUSIMH U
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXXJICHHs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOM 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, CBOH 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:



COCTaBJIAITh IJIaH, AITOPUTM PEIICHUS 33a/1aud, BEIOUPATh CIIOCOO PEIIeHUs ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHU  [IO3HABATEIIbHOM  peduiekcuM Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTb KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, JTAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

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

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl paboOT, JOroBapuBaTbcsi, OOCYKHAaTh TMpoOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JEHCTBUA C APYTMMH YJ€HaMH KOMAaHJbl, OLECHHUBAaTh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHNUH 33724 U IPOBEJICHUHN MAaTEeMATHUECKUX 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 TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

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

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (Mpu3Ma,
nupamua, NpSMOYroJIbHBIN Napaienenunes, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

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

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
MPOCKTUPOBAHUE (PUTYP HA MIIOCKOCTH, BBINOJIHATH M300pakeHUust Quryp
Ha TUIOCKOCTH;

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

e BBIYHCIATH IUIOHIAJAM  TOBEPXHOCTEM  MHOTOIPAaHHUKOB  (IpH3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

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

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

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmarh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, 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 3a/1aY;

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

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAbHBIE CUTyallud, MPUMEHSITh W3yUYCHHBIC MOHITUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh MOCTPOEHHBIE MOJEIH C HCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEIUYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS T€OMETPUU Kak
COCTaBHOM YacTu (pyHJaMEeHTa pa3BUTHS TEXHOJIOTHH.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



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

OTEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIEHUS: HUIUHIPOM,
KOHYCOM, c(hepolt u mapom;

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

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U TUIOMIAIM TOBEPXHOCTE MHOTIOTPAaHHUKOB M TeNl BpallleHHs,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WIIM TEJO
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 CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATHL U MpPeoOpa3oBbIBaTh 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 YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;
peuaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUKM OT TOYKH [0 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHUY;
CBOOOJTHO OMEPUPOBATH TOHATHSIMH, CBSI3aHHBIMA C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUS MHOTOTPAHHHUKOB M TEJ BpAILCHUS: CEUYCHUS 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 CEKYILEN MIIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pemarps 3aJadyd Ha JOKa3aTeIbCTBO MATEMAaTHUYECKUMX OTHOLIEHUU U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

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

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEAJbHBIE CUTYALIUU, IPUMEHATh U3YYECHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJB30BAHUEM TEOMETPUUYECKUX MOHATUA W TEOPEM,
ammaparta anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

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



TEMATHUYECKOE IINIAHUPOBAHUE

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




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3alus 3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24 1
5 [Tmomaam moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBuKeHus 5) 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 1
cUCTeMaTH3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

OcHoBHbI€E TpaBUJIa U300paKEHUS HA
PHUCYHKE MJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonATHA cTepeomMeTpHuM: TOUKA, IpsMas,
TUIOCKOCTB, TIPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa U300pakKeHHsI Ha PUCYHKE
IIJIOCKOCTH, MapaJlJICJIbHBIX IIPAMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

[MonsiTus: MepeceKaronuecs MmIOCKOCTH,
MIepeCceKarOIINecs PsMasi ¥ IIOCKOCTB;
MOJTYITPOCTPAHCTBO

[TonsTHs: mepecekaronuecs MmIoCKOCTH,
nepeceKaroIuecs npsiMasi ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

MHororpaHHUKH, U300paKeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIUX 00BEKTOB

MHoOrorpaHHHUKH, U300paKeHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIIUX 00BEKTOB

AKCHOMEI CTCPCOMCTPHHU U IICPBLIC
CICACTBUA U3 HUX




AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 HUx. CrocoOnl 3a1aHust
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O06o03HaueHus MPSMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHnil nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 UX
pé6pa. N3obpaxenue nepecevueHust
MTOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETaMU

11

N3o00paxkenue ceueHnil nupamuabl, Kyba u
IIPU3MBI, KOTOPBIE IIPOXOIAT YEePE3 UX
pé6pa. N3o0paxeHnne nepeceueHust
MOJIYYCHHBIX TJIOCKOCTEH. PackpammBanue
MMOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

12

N3obpaxenne ceueHnit mupaMubl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UX
pé6pa. N3ob0paxeHnne nepeceueHus
MOJTyYCHHBIX IUIOCKOCTEH. PackpamnBanue
MMOCTPOCHHBIX CEUCHHI Pa3HBIMU IIBETAMH

13

N3o00pakenue ceueHuit mupaMu/ipl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uxX
pé6pa. N3o0paxeHnne nepeceueHus
MOJTyYCHHBIX IUIOCKOCTEH. PackpaniiBanue
MOCTPOCHHBIX CEYCHUI Pa3HBIMH 1IBETaMU

14

Meton ciaenoB ajis MMOCTPOCHUMA CeYeHHI

15

Merton cieoB [UIsl TOCTPOEHUS CEUEHUI.
CBolicTBa nepecedeHni MPSIMBIX U




IJIOCKOCTEN

16

Mertoa cieoB Ui HOCTPOCHHS CEUCHHM.
CpoiicTBa epece4eHnii MpsIMbIX U
IJIOCKOCTEN

17

[TocTpoenue ceuenuit B nupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YePTEKEH U 3aITHCh IIaroB
MOCTPOCHUS

18

[TocTpoenune ceuenuit B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YePTESKEH M 3aITHCh IIaroB
MTOCTPOCHUS

19

[TocTpoenune ceuenuii B mupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEpPTEKEH U 3aIKCh I1aroB
MOCTPOCHHUS

20

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3aKUCh 11aroB
MIOCTPOEHUSA

21

[ToBTOpenue mnanumeTpun: Teopema o
MIPOMOPLIHUOHANIBHBIX 0Tpe3kax. [logobue
TPEYTrOJIbHUKOB

22

[ToBTOpenue nmnanumeTpun: Teopema
Menenas. PacdeTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexax. Mctopus pazButus
IUIAHUMETPUU U CTEPEOMETPUH

23

KonTposnpHast padoTa "AKCHOMBI




crepeomerpun. Ceuenus"

24

B3anMHOe€ pacnoiokeHue NpsMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3HaKku CKpemmnBaromuxcs
npsMbIX. [lapamienbHble nIpsiMble B
MIPOCTPAHCTBE

25

TeopeMa o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOM NapajlIeIbHON
JAHHOM IPSIMOM, MTPOXOJSIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAIIEH Ha TAaHHOU
npssMoi. Jlemma o nepecedeHnn
MapaJuIEIbHBIX MPSMBIX IIOCKOCTHIO

26

[TapannensHOCTB TpeX MpsiMBIX. Teopema o
TpEX MapajuieIbHbIX NPsAMBIX. Teopema o
CKPELIUBAIOIIMNXCS MPSAMBIX

27

[TapanienbHoe MPOEKTHUPOBAHUE.
OCHOBHBIE CBOMCTBA NapaNIeIbBHOTO
npoektupoBanus. 300paxeHune pa3HbIx
¢buryp B napamienbHONU IPOEKLIUU

28

LlenTpanbHas npoekus. Yroi ¢
COHAIPaBJICHHBIMU CTOPOHAMH. YTOJI
MEXIY NPSIMbIMU

29

332[3‘11/1 Ha JOKa3aTCJIbCTBO U
HCCICOAOBAaHHUEC, CBA3aHHBIC C
PACIIOJIOKCHHUEM IIPAMBIX B ITPOCTPAHCTBE

30

[ToHATHA: mapaNIENBbHOCTD NPAMOKN U
IIJIOCKOCTH B IIpocTpaHcTBe. [IpusHak
MapajuIeIbHOCTH IPSMOU U IIOCKOCTH.
CaolicTBa NapayuIeIbHOCTU IPSIMOM U




IIJIOCKOCTH

31

I'eomeTrpuueckue 3a1auy Ha BEIYMCIIEHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
[apajuIeIbHOCTBIO MPSMBIX U TNIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoenue ceuenus, MPOXOSIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YEPTEkKe U
MapajyIeIbHOro APYrou npsimoit. Pacuér
OTHOIIIEHUI

33

[TapannenpHast mpoeKuus, IPUMEHEHUE
JUI IOCTPOEHUSI CEYeHH KyOa 1
napautenenumnena. CBoiicTBa
napajuiefienune1a u IpusMbl

34

[TapannensHble WI0cKoCTH. [Ipu3Haku
MapajuiebHOCTH JBYX IMJIOCKOCTEMH

35

TeopemMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAsIIei
yepes TOUKY, He MPUHAAISKAIYI0 TaHHOM
IJIOCKOCTH M CIIEACTBUS U3 HEE

36

CBolicTBa napauiesIbHbIX MIJIOCKOCTEH: O
MapajuIeIbHOCTH MPSIMBIX TIEPECCUCHUS
MIPH EPECEUCHUN ABYX MapaljiebHbIX
IJIOCKOCTEHN TpeThen

37

Kountponsnas pabora no teme: "CBoiicTBa
napajuieNbHbIX TUIOCKOCTEH: 00 0Tpe3Kax
MapajieIbHbIX MPSMBIX, 3aKITFOUEHHBIX
MEXK]y NapaieTbHBIMU MIJIOCKOCTIMU; O
MEPECEUCHUH MPSIMOU C TBYMS
napajuieaIbHbIMU MIOCKOCTSIMU"




38

[ToBTOpenue: reopema [ugaropa na
IUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHSL
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40

CoiicTBa Ky0a 1 MPSIMOYTOJILHOTO
napajuiesIenune1a

41

Borunicnenue 1iamH 0Tpe3KoB B KyOe U
MIPSIMOYTOJIBHOM ITapajuIeIeuIe1e

42

[lepneHUKyYISIPHOCTD NPAMOU 1
mockocTH. [Ipu3nak
MEPIEHIUKYIISIPHOCTH MPSMOH U
IIJIOCKOCTH

43

[lepneHMKyYISIPHOCTD NPAMOU 1
mrockocTH. [TpusHak
NEPIECHIUKYIIPHOCTH MPSMOU U
IIJIOCKOCTH

44

TeopeMa o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOU, TPOXOAALIEH
4yepe3 TOYKY IMPOCTPAHCTBA
MEePIEHIUKYIISIPHON K TUIOCKOCTH

45

IInockocTtu u MNEPNCHAUKYIIAPHBIC UM
IIpsAMBIC B MHOT'OI'PaHHHUKAax

46

IInockocTtu u MNEPNCHAUKYIIAPHBIC UM
IIpsAMBIC B MHOT'OI'PaHHHUKAax

47

[leprieHauKynsp U HAKJIOHHASL.
ITocTpoenue nepneHuKyIsgpa U3 TOUYKN Ha

PSIMYIO

48

[leprieHAUKyISAp U HAKJIOHHASL.




[TocTpoenue neprneHuKyspa U3 TOYKU Ha
IPSAMYIO

Teopema o0 TpEX nepHeHANKYIIpax

49
(mpsimast 1 oOpaTHast)

50 Teopema o TpEX nepHeHANKYIApax
(mpsimast 1 oOpaTHast)

51 Yroa Mmexay CKpelBaroIMMUCS
MIPSIMBIMU
[Touck neprneHauKyIIpHBIX MPSIMBIX C

52 MTOMOIIBIO IEPTIEHIUKYISIPHBIX
IIJIOCKOCTEMN

53 OproroHaibHOE MPOSKTUPOBAHHE
[TocTpoenue ceuenuii Kyoa, MpU3MBl,

54 MPaBUWJILHON MTUPAMUJIBI C TIOMOIIIBIO
OPTOTOHAJIBLHOW MPOEKIUU
[TocTpoenue ceuenuit Kyoa, MPU3MBI,

55 MPaBUWJILHON TUPAMUJIBI C TIOMOIIIBIO
OPTOTOHAJILHOM IIPOEKIINU
CummeTpus B IPOCTPAHCTBE

56 OTHOCHTEJIBHO IUIOCKOCTHU. [1nockocTn
CUMMETpU B MHOTOTPaHHUKAX

57 [Ipu3Hak nepneHANKYISPHOCTH IPSIMOM U
IJIOCKOCTH KaK CIIEJCTBUE CUMMETPHUU

58 IIpaBunbHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSHUN OT TOUKH JI0 IIJIOCKOCTH

59 IIpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSHUN OT TOUKH JI0 IIJIOCKOCTH

60 CriocoObl ONyCTUTh NEPIEHANKYIISAPHI:




CUMMCTpPUs, CABUT TOYKHU 10
NapajuIeIbHOM IIPAMOM

61

CaBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

KonTtponsHas padota "B3anmuoe
pAacIOJIOKEHHUE NPSIMBIX U INIOCKOCTEN B
npocrpaHcTee”

63

[ToBTOpEHME: Yyroy MeX 1y NpsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIUMBAOIIUMHUC ITPAMBIMU B
IIPOCTPAHCTBE

65

I'eomeTpuueckre METOIbl BHIYHCICHUS
yriia MeX]1y MPSIMBIMH B MHOTOTpaHHUKaX

66

JByrpanHubiii yroj. CBONCTBO JIMHEHHBIX
YIJI0B IBYTPaHHOIO yria

67

[Tepnenaukynspablie maockocT. CBOMCTBA
B3aMMHO MEPIECHIUKYISIPHBIX ITOCKOCTEN

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi
MepeceyeHus IBYyX MI0CKOCTeN
MEePIEeHIUKYIAPHBIX TPEThEH MIOCKOCTH

69

[IpsiMoyrombHbIN Napauienenumnen; Kyo;
U3MEPEHUs, CBOWCTBA MTPSIMOYTOJIBHOTO
napasiesienumnea

70

TeopeMa 0 AUaroHaJii npsMoyroJibHOTO




Iapajiiejacnuieaa u CJICACTBUC U3 Hee

71

CrepeomMeTpriecKue U MPUKIaIHbIC
3aJ1a4M, CBSI3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM IIPAMBIX U IIJIOCKOCTU

72

[ToBTOpEHME: CKpENTUBAIOIIUECS TPSIMbBIE,
napajuieIbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAaX

73

[Tapa nmapaynenbHbIX JI0CKOCTEN Ha
CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSIHHUE
MEXAY CKPELMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIHSIX

74

PaccrosiHme OT TOUKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSMOM JI0 MII0CKOCTH

75

BrrunciieHue paccToAHUI MEXTY
CKPEILMBAIOIIUMHUCS MPSIMBIMHU C
MTOMOIIBIO NEPIIEHIUKYISIPHON MIIOCKOCTH

76

TpéxrpanHblil yroJi, HEpaBEHCTBA JIA
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO yriia

77

DneMeHTHI chepuuecKoil reOMETPHH:
reoJIe3nYeCcKue JIMHUU Ha 3emiie

78

KonTponsnas pabota "Yrisl u
paccrosiHus"

79

CucremaTtu3zanus 3HaHuN "MHOTOTrpaHHUK
U €ro 3JIEMEHTHI"

80

[Iupamupa. Buas nupamun. [pasunbHas
nupamuja




[Ipusma. IIpsAmas 1 HaKJIOHHAsS IPU3MBL.

81 1
[IpaBunbHas npusma

82 [IpssmMoit nmapaymenenunen, 1
MPSIMOYTOJIBHBIN MapajuieNenumnes, Kyo

83 Brimykieie MHOTOTpaHHUKH. Teopema 1
Ditnepa
Brimykieie MHOTOTpaHHuKH. Teopema

84 Oiinepa. [IpaBuiibHBIE U OTYIPABUIIbHBIE 1
MHOTOTPaHHUKH

85 KouTtponbHas pabora "MHororpaHHUKT" 1

86 [TonsiTne BEeKTOpa Ha IJIOCKOCTH H B 1
MPOCTPAHCTBE

87 CymMa BEKTOPOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBuso mapanienenunena 1

90 YMHOXEeHHE BEKTOpa Ha YUCIIO 1
Paznoxenue BekTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJHOU 1
TUIOCKOCTH

92 CkaysipHO€ NMPOU3BEICHUE 1

03 Brruunciienue yriia Mex 1y BEKTOpaMu B 1
MPOCTPAHCTBE

94 [IpocTeiimue 3a1a4u ¢ BEKTOPAMH 1

95 IIpocreiimme 3ana4u ¢ BEKTOpaMu 1

96 IIpocreiimme 3anaun ¢ BEKTOpaMu 1

97 IIpocreiimme 3ana4u ¢ BEKTOpaMu 1

98 O06o011eHre U cucTeMaTu3alus 3HaHUH 1




99 O06o01IeHne 1 cucTeMaTu3anus 3HaHu ! 1
100 HTorosas kKoHTpoJbHAs padoTa 1
101 O06o001IeHe U CUCTEMAaTHU3aIMs 3HAHUIMA 1
102 O06o011IeHe U CUCTEMAaTH3aIUsl 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 102




11 KVIACC

KoaudecTBo 4acoB

Ne n/m Tema ypoka B KontpoJabHbie IpakTuyeckue
cero
padoThI padoThI

1 [ToBTOopenue tems! "KoopauHars! BekTopa 1

Ha IUIOCKOCTH U B IPOCTPAHCTBE
n

9 [ToBTOopenue Tems! "CkansgpHoe 1
MIpOU3BEACHNE BEKTOPOB"

3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEK/ly BEKTOpaMH B IpOCTpaHCTBE"

4 [ToBTOpEeHue TemMBI "YpaBHEHNE TPSAMO, 1
MPOXOJAIEN Yepe3 1B€ TOUKHU"

5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHHE IIJIOCKOCTH B OTPE3KAX

6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax

KTOPHOE IIPOU3BEIICHU

7 Be e elleHHe 1

8 JIuHeiiHbIe HEpaBEHCTBA, JTUHEUHOE 1
IIPOrpaMMHUPOBAHUE

9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHKE

10 AHanuTHyecKue METObl pacuéra yria 1
MEXAY NPSAMBIMU B MHOIOTPAaHHUKAX

1 AHanuTHYECKHE METOBI pacuéTa yria 1
MEXAY INIOCKOCTSIMU B MHOTOI'PaHHUKAX

12 dopmyna pacCTOSHHS OT TOUKH JI0 1

IJIOCKOCTH B KOOpAMWHATAX




HaxoxneHue paccTosiHUui OT TOYKHU 10

13
IJIOCKOCTH B KyOe

14 HaxoxaeHne paccTosHUN OT TOYKH 10
IJIOCKOCTH B MIPABUILHON TUPAMH/IE

15 KonTtponsHast pabota "AHamuTHUECKAs
reoMerpus’"

16 CeyeHMsI MHOTOT'PAHHUKOB: CTaHIAPTHBIC
MHOTOTPaHHUKH

17 CeueHurss MHOTOTPAHHUKOB: METO]I CIIEJIOB
CeyeHHsI MHOTOT'PAHHHUKOB: CTaHAApTHBIC

18 IJIOCKOCTH, TIePECeUSHUS PSIMBIX U
IUTOCKOCTEMN

19 [TapamiensHbIe MPSAMBIC U TUIOCKOCTH
napajuieNibHble CEYeHUS

20 [TapannenpHble NPsSMbIE U TIIOCKOCTH:
pacy€T OTHOIIECHUI
[TapannenbHble NPsSIMbIE U TIIOCKOCTH:

21 YTIIBI MEXKTY CKPEIIHBAIOIIUMHUCS
MPSIMBIMU
[lepnieHiuKynsapHbIC MPSMBIC U

99 IJIOCKOCTHU: CTaHAPTHBIE Maphl
MePIEeHIUKYISPHBIX TIIOCKOCTEH U
MPSIMBIX, CAMMETPHH MHOTOTPaHHUKOB
[lepnieniuKynsApHBIE MIPSMBIC U

23 IJIOCKOCTHU: TEOPEMA O TPEX
MePIEeHIUKYIIApax

24 [lepnieHIuKyNApHBIC IPSIMBIC U

IIIIOCKOCTH: BBIYUCJIICHUA OJIMH B




MHOT'OrpaHHUKax

25

IToBTOpenue: miomanu
MHOTOYI'OJIbHUKOB, ()OPMYJIbI IS
TI0MIaIeH, COOOPAKCHHMSI 11010 OHSI

26

[ToBTOpenue: monaau
MHOTOYI'OJIbHUKOB, ()OPMYJIbI JIsI
TJI0IA IeH, COOOpaKEeHHS TOI00Us

27

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TJTOTA IeH, COOOpaKEHHUS TI0100MsI

28

[Tnomaay cedeHnit MHOTOTPAaHHUKOB:
TUTOIIA]IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKEHHUSI 1101001t

29

[nomany ceyeHnii MHOTOrPaHHUKOB:
TIJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHusi Ha
Y4acTH, COOOPaKEHHUSI 1101001t

30

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

31

O06bEM Tema. O0BEM TPAMOYTOJIBHOTO
napauiesienune1a

32

3anaun 00 yABOEHUM Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKLUH yria

33

CrepeomeTpHuecKHe 3a/1aui, CBSI3aHHbIE C
00BEMOM MPSMOYTOJILHOTO
napasiesienumnesa

34

HpI/IKJ'Ia,[[HLIe 3aga4u, CBA3aHHBIC C
BBIUHCIICHUEM 00bEMA MpsAMOYT'OJIBHOT'O




Iapajiiejacnuicaa

35 O0BEM MO TIPU3MBI

36 CrepeomMeTpuiecKue 3a/1auu, CBI3aHHBIC C
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI

37 [Ipuknagaeie 3a1a4n, CBsI3aHHBIE C
00BEMOM NPSAMOI PU3MBI
Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO

38 onpenenénHoro uaTerpaia. O0bpém
HAaKJIOHHOHN IIPU3MBI
Brrancierne 006EMOB TEIT ¢ TTOMOIIHIO

39 onpenenénHoro uarerpaita. O0bém
A PAMHUJTBI

40 ®opmyna 00béMa nupamuabl. OTHOIIEHKE
00bEMOB MUPAMHU/T C OOITUM yTIIOM

A1 ®dopmyna 00bEmMa mupamuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOLTUM yTIIOM

42 CrepeoMeTprYECKHUE 3a/1a4H, CBI3aHHBIC C
00BbEMaMU HAKJIOHHOW MTPU3MBI

43 CrepeoMeTprYeCKUE 3a/1a4H, CBI3aHHBIC C
00BbEMaMU TTUPAMHMTBI
[Tpuknagaeie 3anaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMUIbI

46 [Ipumenenune o0bEMOB. Boruncienue
PaccTOSIHUA J0 TUIOCKOCTH

47 KonTtponsHas padora "O6béM




MHOTOIpaHHHUKa"

Hunuaapudeckas HOBEPXHOCTb,

48 00pa3yroIne MUIHHIPUICCKON
MTOBEPXHOCTH

49 Hunmuaap. [psamoi KpyroBoi HUIUHAP.
[Inomane MOBEPXHOCTH LIMIIUHIAPA

50 Konndeckas moBepXHOCTh, 00pa3yromue
KOHMYECKON noBepxHOcTH. KoHyc

51 Ceuenune KOHYyca TUIOCKOCTBIO,
napajuieNbHOM MIIOCKOCTH OCHOBAHUS

59 VYceuéunsliii konyc. M3o0pakenue
KOHYCOB U YCEYEHHBIX KOHYCOB

53 [Tmomaas 60KOBOY MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA

54 [Tmomaae 60KOBOM MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA
CrepeoMeTrpuueckue 3aJ1auu Ha

55 JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
MIOCTPOCHUEM CEYCHMI HUIMHIIPA, KOHYCa
CrepeoMeTrpHuueckue 3aJ1auu Ha

56 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MIOCTPOCHUEM CEYCHMI UIMHIIPA, KOHYCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
HWIHHIPOM

58 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
HUIHHIPOM

59 Coepa u map

60 [Tepeceuenue cepsl u mapa ¢




wiockocThio. Kacanue mapa u cdepsr
IUIOCKOCTBIO. Bua n n3o0paskenue mapa

61

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bua n u3o0paxenue mapa

62

VYpasaenwne chepsl. [Tnomans chepsr u eé
yacTeu

63

CummMmetpus cdepsl 1 mapa

64

CrepeomeTpuiecKkue 3a1a4 Ha
JIOKa3aTeJIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO Chepoii U mapoMm,
MTOCTPOCHUEM X CEUCHHH IIIOCKOCTHIO

65

CrepeomeTpuyecKHe 3a/1auyu Ha
JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
CBsI3aHHbIE CO chEepoi U apoMm,
MIOCTPOCHUEM UX CEYEHHH MIIOCKOCThIO

66

[IpuknaaHbie 3a7a9u, CBSI3aHHBIE CO
ctepoii u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH Ha MJIOCKOCTH,
BBIYHMCIICHUS B OKPY)KHOCTH, CTaHIapTHBIC
nonoous

68

Paznuunsbie KOM6HH8.I_II/II/I TCJI BpallICHUS U
MHOTI'OI'paHHHUKOB

69

3agaun no Teme ""Tena 1 MOBEPXHOCTH
BpaueHus"

70

3agaun o Teme ""Tena 1 MOBEPXHOCTH
BpaiieHus"

71

KonTponeHas padota "Tena u




IIOBEPXHOCTHU BpaleHus"

72

O6béM mmnuaapa. Teopema 006 00bEMe
IpsAMOro NUJIMHApa

73

Brrunciienne 005EMOB TEI ¢ IOMOIIBIO
onpenenénHoro uarerpana. O0bEM
KOHYyca

74

TTimomam OOKOBOH U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTpHUecKUe 3a/1a4l, CBSI3aHHbIE C
BBIYHCIIEHUEM 00bEMOB LIMWIIMHIPA,
KOHYyca

76

[Tpuknagaeie 3agaun mo Teme "OO0bEMBI 1
IJTON[A 1 TOBEPXHOCTEN Ten"

77

OO0BEM 1Iapa 1 IIapoBOTrO CEKTOPA.
Teopema 06 o0bEme mrapa. [Tnomaas
chepbl. CTepeoMeTpUYeCKUE 3a1a4H,
CBSI3aHHBIE C BEIYMCIIEHHEM 00BEMOB
1apa, IapoBOro CErMeHTa U IapoBOIo
CeKTOpa

78

[Ipuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", CBAI3aHHbBIE ¢ 00BEMOM IIapa u
rioaapio ceprl. COOTHOMICHUS MEXKIY
IIJIOIAIIMK ITOBEPXHOCTEH U 00bEMaMu
0J0OHBIX Te

79

[TogoGHbIE Tena B IPOCTPAHCTBE.
N3menenne o6bEMa mpu o 1001u.
CrepeoMeTpHUuecKUe 3a/1a4u, CBSI3aHHbBIE C
BBIYHCIIEHUEM 00BEMOB Tell U TUIOMIACH




MOBEPXHOCTEN

80

KonTponsnas padora "[Tnomamu
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX T

81

JBuxenus npocrpaHcTBa. OToOpakeHHUsI.
JIBr>xeHus u paBeHCTBO (uryp. O6mme
CBOMCTBA JIBIKCHUI

82

Buabl 1BuKeHMIN: TapauienbHbII
MEPEHOC, LICHTPAJIbHAS CHMMETPUS,
3epKajJbHasi CHMMETPHS, TOBOPOT BOKPYT
psAMOM

83

[IpeobpazoBanus nomoous. [psimas u
ctepa Diinepa

84

FeOMeTpI/I'-IeCKI/Ie 3aaa4i Ha IPUMCHCHUC
JABHXCHUA

85

KontponbHas padoTa "BekTops! B
npocrpanctae"

86

O6o6matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIACCOB, CHUCTEMaTH3alUs 3HAHUM:
"[TapaynenbHOCTh MPSAMBIX U TIIOCKOCTEH
B IIpOCTpaHCTBE"

87

O6o06matomee moBropeHue 11 moHATHIA 1
MeTO0/I0B Kypca reomerpuun 10-11
KJIaCCOB, CUCTEMATH3allis 3HAHMIA:
"BexTopsl B npocTpaHCcTBE"

88

Ob6o6maromiee noBroperue 11 noHsATHi U
MeTOJIOB Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3alIUs 3HAHUI:




"BexTopsl B npocTpaHcTBe"

89

Oo6o6maromiee moropenue 11 nmoHsTHil u
MeT0/10B Kypca reomerpuun 10-11
KJIaCCOB, CHCTEMAaTH3aIis 3HAHHUH:
"O6beM MHOTOrpaHHuKa"

90

Oo6o6maromee moBroperne 11 moHsTHi U
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHHUHN:
"O6beM MHOTOrpaHHUKA"

91

O6o6mmaromniee nopropenue 11 noustuii u
METOJIOB Kypca reomerpun 10—-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"[Tmommaamn MOBEPXHOCTU U 0OBEMBI
KpyrJibIxX Ten"

92

O6o6matomiee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIaCCOB, CHCTEMAaTH3aIUsl 3HAHUIL:
"[Tmommaan MOBEpXHOCTH U 0OBEMBI
KpyrJibIx Ten"

93

Hrorosas koHTposbHAs paboTa

94

[ToBTOpEeHUE, 0600IICHNE,
CHUCTEMAaTU3AIUs 3HAHHA,

95

[ToBTOpEHUE, 0000IICHNE 1
CHCTEMAaTU3aLMs 3HAHUI

96

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKd U €€ poJjib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




Hcropus pasBUTHS CTEPEOMETPUM KaK
97 HAayKU U €€ poJIb B pa3BUTUU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBOTCPHBIX TEXHOJOTHI1

Hcropus pasBUTHS CTEPEOMETPUM KaK
98 HAyKU U €€ poJib B Pa3BUTUHU

COBPEMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJOTHI

Hcropus pasBUTHs CTEPEOMETPHUH KaK
99 HAYKU U €€ poJib B Pa3BUTUHU

COBPEMCHHBIX WHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJOTHI

WcTopus pa3BUTHS CTEpEOMETPUH KaK
100 HayKH U €€ pOoJib B Pa3BUTHH
COBPEMEHHBIX HH)KCHEPHBIX U

KOMIIBIOTCPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U

101

KOMITbHOTCPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U

102

KOMIIbIOTCPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







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

Artanacsu JI.C, byry3oB B.®., Kagomues C.b. u apyrue, 'eomerpus 10-11., - M.,

"IIpocBenienue"”

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA
1. ITotockyes E.B., 3saBuu JI.W. I'eomerpus 10. yrinyOnéHHbINH ypOBEHb.
2. Caaksa C.M., byry3oB B.®., I'eomerpus. [loypounsie pazpadborku 10-11

kiaccel. - M.: [Ipocsemenue, 2017.

U P®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
bubnuoreka [IOK Axkanemun Munnpocsemenus: Poccun.

https://urok.apkpro.ru/#
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