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HOACHUTEJIBHAS 3AIIMCKA

I'eomerpust siBisieTcss OOHUM M3 0a30BBIX KypCOB Ha YPOBHE CpPEIHEro
oOmiero oOpa3zoBaHusl, TaK Kak 00eCIeYMBaET BO3MOKHOCTh U3YUYECHHS TUCHUTUINH
€CTECTBEHHO-HAYYHON HAIIPAaBICHHOCTH M NPEAMETOB T'YMAaHUTApPHOTO ITUKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (popMupyeMoe 0OpU  HU3yYEHUHU
0Oy4YaromMUMHCS TOHATUMHBIX OCHOB F€OMETPUHU, MPHU JI0KA3ATEIbCTBE TEOPEM U
IIOCTPOCHHUH LIENOYKHU JIOTUYECKUX YTBEPKICHUM MPU PEIIEHUH I'€OMETPUYECKUX
3aJa4, YMEHHME BBIIBUIaTb MW OINPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
UCITOJIB3YIOTCSI TIPU PELICHUM 33/1a4 €CTECTBEHHO-HAY4YHOT'O IMKJIA, B YaCTHOCTH
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMMbl yueOHoro kypca «I'eomeTpus» Ha yriayOiaéHHOM
YpOBHE — pa3BUTHE MHAMBHAYAJIbHBIX CHOCOOHOCTEH oOOywaroumxcs Mnpu
U3YYCHUH T'€OMETPHUH, KaK COCTaBISIONIEeH MpeaMeTHOi obnactu «MaTtemaTuka u
uHpopMaTtuka»  uyepe3  obOecreueHHe  BO3MOXKHOCTH  NPHOOpETeHHs |
UCIIONIb30BaHUs Oojiee TIyOOKMX TEOMETPUYECKUX 3HAaHUW U JACHCTBUM,
cnenuUYHBIX T€OMETPUH, U HEOOXOAUMBIX JIJISl YCIEITHOTO NPodhecCuOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHIUEM MAaTEMATUKH.

[IpuoputeTHpIMH 3aJadyaMu Kypca TE€OMETPUM Ha YIIIyOJIEHHOM YPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHre NMPEACTABICHUS O T€OMETPUM KaK 4acTH MHUPOBOHN KYJIbTYpHI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPHUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHuEe NPEACTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax kak o
BRXHEUIIMX MAaTEMaTHUYECKHX MOJENAX, IMO3BOJSAIOIIMX OIMCHIBATh U M3y4aTh
pa3HbIE SBJICHUS OKPYKAIOIIEr0 MUPA, 3HAHUE ITOHATUHHOTO anmapara 1o pasieiy
«CtepeoMeTpus» yueOHOIo Kypca reoMeTpHH;

¢opmMupoBaHue  yMeHMs ~ BJaJA€Th ~ OCHOBHBIMU  TOHATUSMU O
IPOCTPAHCTBEHHBIX (UIypaX U HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOAMTh
HECTaHJIapTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

(GopMupoBaHUE YMEHHs pacro3HaBaTh Ha YEepTekKax, MOJEIAX U B peaJbHOM
MHpE MHOIOTPaHHUKM M Te€ja BpallCHUsA, KOHCTPYHUPOBATb TI'€OMETPUUYECKHUE
MOJIEIIN;

(GopMupoBaHUEe MOHUMAHHUS BO3MOXHOCTH aKCHOMATHYECKOTO MOCTPOCHHUS
MaTeMaTHUYECKUX TeOopuid, (popMupoBaHHE MOHMMAHUS POJIM AKCMOMATUKU TPHU
MIPOBEJICHUY PACCYKICHUM;

GopmMupoBaHue yMEHHUs BIaJ€Th METOJaMHU JOKa3aTeIbCTB U aJTOPUTMOB
pelmeHns, yMEHUs UX IPUMEHATb, NMPOBOAUTH TOKA3ATEIBHBIC PACCYKICHHS B
XOJI€ peUIeHNsl CTEPEOMETPUUECKUX 3a4ad M 3a/1a49 C MPAKTUYECKUM COACPKAHUEM,
(opMHpOBaHME MPEACTABIECHHUS O HEOOXOAMMOCTH  JOKAa3aTelbCTB  IMpU



000CHOBaHMHM MAaTEMATUICCKUX YTBEPKICHUN U POJTH aKCHOMATHUKH B TIPOBEICHUN
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYalIbHBIX M TBOPYECKUX
CHOCOOHOCTEH 00yJaronInXcs, MO3HABATEIbHON aKTUBHOCTH, MCCIIEIOBATEIBCKUX
YMEHHH, KpUTHIHOCTH MBIIUJICHUS, HHTEpeca K N3yUYCHUIO T€OMETPHH;

dopmupoBaHue (YHKIIMOHATHLHON TPAaMOTHOCTH, PEIICBAHTHOW T'€OMETPHU:
YMEHHS PACIO3HABaTh IMPOSIBICHHUS TEOMETPUYCCKUX TIOHATHHA, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HECHHBIX CUTYalMsIX W NPH W3YYEHUU NPYTHX
y4eOHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
MOJICITMPOBAHMS PEabHBIX CHUTYAIlUid, HWCCJICIOBAHUS ITOCTPOSHHBIX MOJIEIEH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJICP)KATEIBHBIMY JIMHUSAMH Y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xnaccax sBustorca: «lIpsMble M MJIOCKOCTH B NPOCTPAHCTBER,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W KOOpAMHATHI B
MPOCTPAHCTBEY, «J[BI)KEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TtpebGoBaHHE «YyMETh OIEPUPOBATH
NOHSTHSIMHU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYy4YeHUsS B
10-11 kyaccax, OTHOCHTCS KO BCEM COJIEpKAaTEIIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMupoBaHUE  JIOTMYECKMX YMEHHMM  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTeNbHbIM JIMHUAM, HO U 10 rogaM oOydenus. ConepikaHue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHus denepanbHoi paboueii
IpOrpaMMBbl, paclpeNeEHHbIM IO TojgaM OOyYeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4ToObl KO BCEM OCHOBHBIM, MPUHIIMITUATBHBIM BOIIPOCAM 00yYaroniuecs
oOpamaiuch HEOJHOKpPATHO. OTO TO3BOJIIET OPraHWU30BaTh  OBJIAJICHUE
T€OMETPUUYECKUMU MOHATUAMH ¥ HaBBIKAMH TOCIEA0BATEILHO U MOCTYMATEIBHO, C
COOJI0/IEHNEM TIPUHIIUIIA TIPEEMCTBEHHOCTH, @ HOBbIE 3HAHMS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPHUYECKHUX MPEJCTaBICHUN 00YJarONINXCsl, PACIIUPSSL U YIITyOJIss
e€, o0pa3ys MPOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK H3y4EHUIO T€OMETPUN HA YTITYOJIEHHOM YPOBHE MTO3BOJISIET:

co3gath ycnmoBus qans  nuddepeHnmanumu  00ydeHHUs,  MOCTPOCHUS
WHIUBUIYAbHBIX  00pa3oBaTENbHBIX MporpamMM, OOecreunuTh yriayOoiaéHHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOMIUXCS K TPOAOIKCHUIO W3YyUYEHUS MATEeMAaTHKU C
yaéToM BBIOOpa Oyaymiel mpodeccuu, obecmedmBas MPEEMCTBEHHOCTbh MEXKIY
o0uM 1 podeccruoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenue yueOHOro kypca «l'eomeTpusi» Ha yriyOJIEHHOM YpOBHE
orBogutcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Heneno), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO0).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE ~ TOHATHS  cTepeoMeTpuu. Touka, TmpsiMas, IUIOCKOCTh,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCHOMBI CTEPEOMETPUH U CICACTBUS U3 HUX.

B3aumHoe pacronoxkeHue MpsMbIX B MPOCTPAHCTBE: IepeceKarouIuecs,
napajulesibHble M CKpelluBaromuecs: mnpsMble. [Ipu3Hakum CKpemmBaroumxcs
npsiMbIX. [lapanienbHOCTh NPAMBIX U MJIOCKOCTEH B MPOCTPAHCTBE: MapajuiebHbIE
OpsIMbIE€ B POCTPAHCTBE, MAPAJUICIBHOCTh TPEX MPSAMBIX, MAPAIIEIBHOCTD MPSIMON
U 1iockoctu. [lapamnenbHoe M UEHTpaJbHOE MPOEKTUPOBAHME, H300paKeHUe
¢uryp. OCHOBHbBIE CBOMCTBa MapauIeNbHOIO MpoeKTUpoBaHus. M3o0paxenue
buryp B mapasjuienbHON MPOEKIUU. YTJIbI C COHANPABICHHBIMU CTOPOHAMHU, yrOJ
MEXIy MPSMBIMU B MpocTpaHcTBe. [lapanienbHOCTh MIOCKOCTEH: MapasielbHbIe
IUIOCKOCTH, CBOMCTBa napayiebHbIX IUIOCKOCTEH. [Ipocreiimue
OPOCTPAHCTBEHHbIE (PUTYpbl Ha IUIOCKOCTH: TETpaj’ap, Napaulesienuie],
IOCTPOEHUE CEUEHUI.

[leprieHAUKYIAPHOCTD NPSIMON U TUIOCKOCTU: NMEPIEHIUKYISIPHbBIE NPSMBIEC B
IPOCTPAHCTBE, MpSMblE MapajljielibHble U MEpPHEeHIUKYJISIpHbIE K IJIOCKOCTH,
NpU3HAK NEPHEeHANKYIIPHOCTH NPSIMOM M IJIOCKOCTH, TEOpeMa O HpsIMOH

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOe MIPOEKTUPOBAHHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSIHHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  (GUTYyphl  HAa  TUIOCKOCTb.

[leprieHAUKYISIPHOCTD  IUIOCKOCTEM: MNPU3HAK  IEPHEHAUKYJISAPHOCTH  JIBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

Yriael B MPOCTPAHCTBE: YroJl MEXKAY NPSMOW U INIOCKOCTBIO, JIBYIPaHHBIN
YIOJI, JINHEWHBIM yIoJl ABYTPAHHOIO yriia. TpEXTpaHHBIM U MHOTOTPAHHBIE YTJIbI.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpanHoro yria. CBoHcTBa IUIOCKHX U
JNBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUHYCOB M CUHYCOB A
TPEXTPAHHOTO yIJIa.

MHororpaHHUKH

Buael MHOrorpaHHukoB, pa3BEpTKa MHOTrorpaHHuka. I[Ipumsma: n-yronpHas
mpu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBasi M MOJHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOpsAMOYIrOJIBHBIM — MHapajulesenuIe]; W €ro  CBOMCTBA.
Kparuaiiiue mnyTd Ha TOBEPXHOCTHM MHOrorpaHHuka. Teopema Dilnepa.
[IpoctpanctBennass teopema Iludaropa. Ilupammpa: n-yronbHas mnupamua,
npaBUiibHasE W yceu€HHas nupamuabl. CBoilcTBa péOep M OOKOBBIX TIpaHei
MpaBWIbHOM nupamMuibl. [IpaBuibHBIE MHOTOTPAHHUKH: IMPAaBUJIbHAS IPU3MA U



[IpaBWIbHAs IHMpPAMUIA, IpaBWIbHAsA TPEYrojbHas NUPaMUIAa W [PABUIIBHBIN
TeTpa’ap, KyO. IlpencraBieHne o nNpaBUIIBHBIX MHOTOIPAHHHUKAX: OKTadp,
JNOAEKadAp U UKOCAdIP.

BbrunciieHne 31€MEHTOB MHOTOIPAHHUKOB: péOpa, IuUaroHaiu, YIJIbL.
[Inomaas OOKOBOW MOBEPXHOCTM U TMOJHOM MOBEPXHOCTH NPSIMOM IPHU3MBI,
IJIOAAb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOM MPU3MBIL
[Inomaas OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH MPaBUWIBHOW MUPaMUIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummeTpuss B NIPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUM  INPABHIIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPaBWIBHOM MHOTOIPDAHHUKE: CUMMETPHUS
napajulesienuneaa, CUMMETPUS NPaBWIbHBIX IIPU3M, CUMMETPHUS IIPABWIBHOU
IAPAMHUJIBIL.

BeKkTophI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOpP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABJICHHBIE M  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eMCTBUSI ¢ BEKTOpAMU: CIOKEHUE
Y BBIUMTaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
yucio. CBOMCTBA CIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA Ha YHCIIO.
IlonsTHe KOMIUIaHApHBIE BEKTOPBL. lIpU3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapastenenunena. Teopema O paslIoKEHHMM BEKTOpa II0 TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsAmoyroimbHas  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBsI3p MEXAYy KOOpAMHATAaMU BEKTOpa H
KOOpJMHATaMU TOYEK. YTOJN Mexay Bekropamu. CKalsipHOE IPOU3BEACHUE
BEKTOPOB.

11 KIIACC

TeJsia Bpamenust

[loHATHA: TWIMHAPUYECKAsT TIMOBEPXHOCTh, KOHWYECKass IMOBEPXHOCTH,
chepuueckasi TOBEPXHOCTh, oOpasyromue TmoBepxHocTe. Tema BpaiieHwus:
MWINHAP, KOHYC, YCEUYEHHBIH KOHYC, cdepa, mmmap. B3aumHoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpakenume Ten
BpalleHusl Ha TIockocTu. Pa3Béprka munuuapa u koHyca. Cummetpus chepsl u
mapa.

O0béMm. OcHoOBHBIE CcBoOWcTBAa 00BEMOB Ten. Teopema 00 00bEME
MPSIMOYTOJIFHOTO Tapajuienenurena u ciaeactsust u3 He€. OO0bEM TpsAMON H
HAKJIOHHOW TPU3MBI, IMIIMHIPA, TUPaMHUIbl 1 KoHyca. O0BEM mapa M mapoBOTO
CErMeHTA.

KoMOuHanuy Tenm BpamieHuss W MHOTOTpaHHUKOB. [Ipw3ma, BmucaHHas B
MWINHAD, ONHCAHHAs OKOJo mnmiauHApa. llepecedenne cdepsl u 1mapa ¢
miockocThio. Kacanme mapa u cdepsl miockocTeio. [IoHSATHE MHOTOTpaHHHKA,



ONMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpAICHMUS.

[Tnomans MOBEPXHOCTH LUIUHIpa, KOHYca, miomanas chepbl u e€ yacteil.
[Togobue B mnpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAJEH MOBEPXHOCTEH
nonoOHeIx Quryp. I[lpeoOpazoBanue mnonodusi, romoretusi. Pemienuwe 3amay Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAHHUKOB U TEJ BpalllEHUS: CEUEHUS UIUHIpA
(mapayyieTbHO W NEPHEHAUKYISIPHO OCH), CEYEHHUs KOHyca (TmapajuielibHbIe
OCHOBAaHUIO U MPOXOJAIINE Yepe3 BEPIIMHY), CEYEHUs 111apa, METObl TOCTPOCHUS
CEUYECHMI: METOJ CJIeIOB, METOJl BHYTPEHHEr0 MPOEKTUPOBAHUS, METOJI MepeHoca
CEKYILEH MIOCKOCTH.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omepauuu Haj —BekTopamu. BekropHoe
yMHOXeHUE BEKTOpOB. CBONMCTBA BEKTOPHOTO YyMHOXEHUs. [IpsmoyronbpHas
cucTemMa KoopJuHat B npoctpancTBe. KoopaunaTel Bektopa. PaznoskeHue BekTopa
no Oazucy. KoopIMHATHO-BEKTOPHBIA METOJ MPU PEIICHUH TECOMETPUUYECKUX
3asay.

J{BMKeHMsI B IPOCTPAHCTBE

JBuxenus: npoctpancTBa. OtoOpaxkeHus. [[BuKeHUs M paBeHCTBO (QUTYP.
OO6mue cBoiicTBa JBIWKEGHWH. Buasl JBWKEHUH: TapauielbHBIA TEpPeHoC,
[EHTpalbHAsl CHUMMETpPHS, 3€pKajbHasi CHUMMETpPHUS, MOBOPOT BOKPYT MPSMOM.
[Ipeobpazosanus nomodus. [Ipssmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpakaaHcKoe BOCTIMTAHUE:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON IMO3UIIMK 00YJAIOIIETOCs] KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIIecTBa,  MPEJACTaBICHUE O
MaTEMaTUYECKUX OCHOBAxX (DYHKIIMOHMPOBAHUS DPA3IMUYHBIX CTPYKTYp, SIBICHHH,
NpoIeyp TPaXkTaHCKOTO OOIecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMCHHE
B3aMIMOJICHCTBOBATh C COIHMAJIBHBIMH HMHCTUTYTaMH B COOTBETCTBHM C UX
(GYHKIIUSAMH U Ha3HAYCHHUEM;

2) NaTPHOTHYECKOE BOCITUTAHME:

c(hOpPMHPOBAHHOCTh POCCHUHCKON TpakIaHCKOW HMICHTUYHOCTH, YBOKCHHS K
NPOIUIOMY M HACTOSIIEMY POCCUHCKONH MaTeMaTHKH, IICHHOCTHOE OTHOIICHHE K
JOCTHKEHUSM POCCUHUCKMX MaTEMaTHKOB M POCCUMCKOW MaTEMaTHYECKOM IITKOJIBI,
UCIIOJIb30BAaHUE JTHX JOCTIDKCHHM B JAPYrUX HayKax, TEXHOJIOTHAX, cdepax
HYKOHOMMKH;

3) IyXOBHO-HPABCTBEHHOE BOCIUTAHUE:

OCO3HAaHME JAYXOBHBIX IEHHOCTEH poCCHUCKOro Hapozaa, chOpMHUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, ATUYECKOTO TMOBEJCHHMS, CBS3aHHOTO C MPAKTUYECKUM
NPUMEHEHHEM JIOCTIDKEHHM Hayku U JACSTENbHOCTHIO YYEHOTO, OCO3HAHHE
JUYHOTO BKJIA/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) acTeTHYeCKOe BOCIIUTAHHE:

ACTETHUYECKOE OTHOIICHHWE K MHUPY, BKIIOUas JCTETHKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7ay, PEIICHUH, PacCyXJICHUH, BOCIPUUMYUBOCTD
K MaTeMaTUYECKUM aCIeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3nyeckoe BocnuTaHHE:

chOpMHUPOBAHHOCTh yMEHHUS TPHUMEHSATh MaTeMaTUYeCKHe 3HAHUS B
WHTEpEcax 3J0POBOro M 6€30macHOro oopas3a KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THTAaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATHH U
OTIbIXa, peryisipHas (pu3udeckas aKTUBHOCTH), PU3NUYECKOE COBEPIICHCTBOBAHUE
MIPY 3aHATUSAX CIOPTUBHO-0370POBUTEITHHON JIEATETLHOCTHIO;

6) Tpy10BO€E BoCIMTAHHUE:

TOTOBHOCTh K TpPYIdy, OCO3HaHWE IIEHHOCTH TPYAOTIOOUs, HHTEpeC K
paznuuyHbIM  chepaM  MPOQPECCHOHATBHON  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW © €€ TPWIOKEHUSIMH, yYMEHHE COBEpPIIATh OCO3HAHHBIA BBIOOD
Oynymeld mpodeccnrn W pPeaTn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCTH M CIIOCOOHOCTH K  MaTeéMaTHUYeCKOMY  OOpa3oBaHUIO U



caMo00pa30BaHUIO Ha MPOTSKEHHH BCEH JKU3HH, TOTOBHOCTH K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 324 MAaTEMATHIECKON HAITPABICHHOCTH,

7) 3KOJIOrM4ecKoe BOCIIMTAHHIE:

C(OPMHPOBAHHOCTh  DKOJIOTHYECKON KYIbTYphl, IOHUMAHHE BIUSHUSI
COIHATbHO-D)KOHOMHUYECKUX TPOIECCOB HAa COCTOSHHE IPUPOJHOM M COIUATBLHOM
CpeJibl, OCO3HAHUE TII00ATBLHOTO XapaKTepa IKOJOTMISCKUX MPOOIEM, OpUCHTAIIHS
Ha MPUMEHCHHME MaTeMaTHYeCKMX 3HAHMU JUIS pEHICHHs 3amad B 00JacTH
OKpYJKaloIleld Cpeapl, IUIAHUPOBAHHME ITOCTYIIKOB W OLEHKH HX BO3MOKHBIX
TIOCJIC/ICTBHIA JIJIS1 OKPY’KAIOIIEH CPEJIbI;

8) HeHHOCTH HAYYHOI'0 IO3HAHNS

c(OPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BHTUS HAyKM M  OOINECTBEHHOM  NPAKTUKH, IOHHMaHHE
MaTeMaTHYECKOW HAyKM Kak C¢epbl YeTOBEUCCKOW IEATEIBHOCTH, JTAaloB €&
pasBUTHS W 3HAYAMOCTH JUIS Pa3BUTHS [MBUIM3ALNAH, OBJIAICHHE S3BIKOM
MaTeMaTHKH M MATEMaTHYeCKOW KyIbTypol KaK CpEICTBOM ITO3HAHHSA MHUPA,
TOTOBHOCTH OCYIIECTBJISATh INPOEKTHYI0 W HCCIEHOBATEIbCKYIO JIEATEILHOCTD
HHIABUIYaAIbLHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

IHo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBHS

ba3oBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAaKTEPU30BaTh CYUIECTBEHHBIE MPU3HAKH MAaTEMAaTHYECKHUX
OOBEKTOB, TIOHATHUM, OTHOLICHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpEJICIICHHSI TIOHSATUH, YCTaHABIMBAThH CYIIECTBEHHBIM MPU3HAK KiIacCU(UKAIIHH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIIpUHMMATh,  (OPMYIUPOBaTH W  NPeoOpa3oBBIBATH  CYXKIICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIOMCHUSAX U YTBEPXKACHUSX, MpEiaraTh KPUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJIBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKJIIOUECHHH, YMO3aKIIOUEHUI 110 aHAJIOTUH;

IPOBOJIUTH CAMOCTOSITENIBHO 10KA3aTelIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTALIUIO, IPUBOJUTHh IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BbIOMpaTh cmoco0 pemeHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BAPUAHTOB  PEILICHUsS, BbIOMpaTh  Haubojee MNOAXOJAIUA C  Yy4E€TOM
CaMOCTOSITEIbHO BbIJICJICHHBIX KPUTEPUEB).

Bba3oBble ncciienoBaTebCcKue A1eiCTBUA:



MCIIOJIB30BaTh BOIPOCHl KaK HCCIEA0BATENbCKUI HMHCTPYMEHT NO3HAHUS,
(GopMynHpoBaTh  BONPOCHI,  (PUKCHUPYIOIIME  MPOTHUBOpPEUYUE,  MpPoOIiEeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (POPMHUPOBATH TUIOTE3Y, ApPryMEHTHPOBATH
CBOIO MTO3ULIHUIO, MHEHHUE;

IPOBOAUTH CAMOCTOATENBHO CIUIAHUPOBAHHBIN AIKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTEN MaTeMaTHU4ecKoro oObeKTa, sIBJIeHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEILHO (HOPMYJIUPOBATH OOOOIIEHUS W BBIBOABI MO pe3yJbTaTaMm
OpOBENEHHOTO  HAOJIOJEHUs, MCCIEOBaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATH BO3MOXKHOE PAa3BUTHE IIPOIIECCa, a TaKKe BbBIABUTAThH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undopmanmueii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TAHHBIX, HEOOXOAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MH(GOPMAIIMIO U3 UCTOYHUKOB PAa3IMYHbIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH WH(OOPMAIMIO PA3JIMYHBIX BHUAOB U
dbopm npecTaBICHU;

CTPYKTYPUpPOBaTh HH(POPMALIUIO, TPEJCTABIATh €€ B Pa3IUu4HbIX (opMax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTD uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBeEpPCAJIbHbIE yUeOHbIEe TeiicTBUSA

OO01menue:

BOCIIPUHUMATH U (POPMYJHUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBUSIMU H
HEeIIMHA OOIIEHUsS, SCHO, TOYHO, T'PAMOTHO BBIpa)kaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M THCBMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHMs IO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3yJbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOH TEMBHI,
nmpoOJieMBl, pelracMoil 3ajayd, BBICKA3bIBaTh HJEH, HAIlCJICHHBIE Ha ITOHMCK
pEIIEeHUs, COTMOCTABISATh CBOU CYXJACHUA C CYXICHUSMH APYTMX YYaCTHUKOB
Jauajgora, oOHapY)KMBaTh Pa3jIudyue M CXOJICTBO TO3WIHMHA, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTJIACHS, CBOH BO3PAKCHHUS;

MPEJICTABIATh PE3YJAbTAaThl PEIICHUS 3a/Ja4M, SKCIIEPUMEHTA, MUCCIIeI0BaHus,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OopMaT BBICTYIUICHHUS C Y4€TOM 3ajad
MpEe3eHTAIIMU U OCOOEHHOCTEH ayIuTOPHUH.

PerHﬂTHBHbIe YHHUBEPCAJIbHBIC y‘leﬁHble HeﬁCTBHH
CaMoopraHnsaunﬂ:



COCTaBJISITh IJIaH, AITOPUTM PEIICHUS 3a/1auM, BHIOUPATh CIIOCOO pelieHus ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIN HHTEJJIEKT:

BJIAJ€Th  HABBIKAMU  TO3HABATEJbHOM  pediiekcuu  Kak  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUNM M MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJS Tpollecca W pe3ysibTaTa pelieHHUs
MaTeMaTHYEeCKOM 3a7a4u;

pEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPHU PEIICHUU 3aa4H,
BHOCUTb KOPPEKTHUBHI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IIEN U YCIOBUSIM, OOBSICHATh TPUUUHBI
JTOCTHXKEHUST WIIM HEJOCTHXKEHUSI Pe3yJIbTaTOB JEATEeIbHOCTH, HAXOAUTh OLINOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJIbHOCTD:

MOHUMATh U MCTOJB30BATh MPEUMYIECTBA KOMAHIHOW U WHIUBUAYAIHHOM
paboThl TMpU pelIeHHH Y4YeOHBIX 3ajay, MPUHUMATH II€Jb COBMECTHOM
NeATeNIbHOCTH, TJIAHUPOBATh OpPraHU3AIlMI0 COBMECTHOW pabOThI, paclpenesiiaTh
BUIBl pabOT, J1OroBapuBaThbcs, OOCYXAAaTh TMpoLleCC W Ppe3yJabTaT paboTHI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBATh B T'PYIIOBBIX (opMax paboThl (0OCYykJIeHHS, OOMEH MHEHUH,
«MO3TOBbI€ IITYpPMb» W HWHBIE), BBIIOJHATH CBOIO 4YacThb pPabOThl U
KOOPIMHUPOBATh CBOM JEHCTBUS C APYTMMH YJIE€HAMH KOMaHIbl, OLEHUBATh
KayecTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca o0yyaromuics Hay9uTCs:

e CBOOO/IHO OMEpUPOBATh OCHOBHBIMU TOHATHSIMHU CTEPEOMETPHH IPHU
pEIIeHNUH 337249 U MTPOBEICHUH MAaTEeMAaTUYECKUX PACCYXKIACHUH;

o MPUMEHATh AKCHOMBI CTEPEOMETPUU W CIEACTBHS M3 HUX TPU PEHICHUH
T€OMETPUIECKUX 3a/1a4;

e KJIACCH(PUIIUPOBATh B3aMMHOE PACIIOJIOKEHHE NPSIMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO  OINEPUPOBATH TOHITHUSIMHU, CBSI3aHHBIMH C  yrjaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TPOCTPAHCTBE, MEXAY MPSIMON WU
TUIOCKOCTHIO;

e CBOOO/THO OTIEPUPOBATH MOHSITHUSMH, CBI3aHHBIMHU C MHOTOTPAaHHUKAMU;



e CBOOO/IHO pacno3HaBaTh OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TIpHU3Ma,
nupamua, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KIACCU(UUUPOBATH ~ MHOTOTPAHHUKHM,  BBIOMpass ~ OCHOBaHUA IS
KJIacCu(pUKaluu;

¢ CBOOOIHO  ONEPUPOBATH  MOHATHUAMH, CBA3AHHBIMHU C  CEUCHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BHITIOJIHSITh TApAJIJIENIbHOE, HEHTPAIIBHOE U OPTOrOHAJIbHOE TPOEKTUPOBAHUE
(Guryp Ha MmIOCKOCTh, BBIMOJIHATH U300paKeHUs PUTYD HA IJIOCKOCTH;

e CTPOUTH CEUEHHS MHOTOTPAHHUKOB PAa3JIMYHBIMH METOJAMH, BBIIOIHSTh
(BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYUCIISITh TUIOMIAAN MTOBEPXHOCTEN MHOTOTPAaHHUKOB (MIpU3Ma, TUPAMUIA),
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

e CBOOO/IHO OIEpPUPOBATH MOHSATUSMH: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTD,
OCb W IUIOCKOCTh CHUMMETpPHUHU, IEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOO/IHO ONEPUPOBATH TMOHSATUSMU, COOTBETCTBYIOIIUMH BEKTOpaM H
KOOpJIMHATaM B MIPOCTPAHCTBE;

e BBIIIOJIHSATH JICHCTBUS HaJl BEKTOPaMU;

epelllaTh 3aJa4d Ha JO0Ka3aTeJbCTBO MAaTEMaTHYECKMX OTHOIIEHUH U
HaXO0XKJIEHUE TE€OMETPUUYECKUX BEJIMYMH, NMPUMEHSST U3BECTHBIE METObI
IpU peUICHUH MAaTEMaTHUYECKUX 3aJ]1a4 MOBBIILIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e IPUMEHATh  MPOCTEHIINE MpPOrpaMMHBIE CPEACTBA M DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3a/1a4;

e U3BJIEKATh, MPEOOPa3OBbIBATh M MHTEPHPETUPOBATH HHPOPMAIHUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (UrypaxX, MpPEICTaBICHHYIO Ha
YepTeKax U pUCYHKaX;

e IDUMEHATHh  IIOJYYEHHBbIE 3HAHUSA HA  I[PaKTUKE: CpaBHMBaTbh U
AHAIM3UPOBATH PEAIBHBIE CUTYALMH, IPUMEHITh U3YYCHHbBIC IMOHATHUS B
npolecce TIOMCKa pELICHUs MaTeMaTH4ecku  chopMyarpoBaHHOU
npoOJieMbl, MOJEINPOBATh pEabHbIE CUTYallUd Ha SA3BIKE TI'€OMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C HCIIOJIb30BAHUEM T'€OMETPHUYECKUX
HNOHATUN U TEOpeM, ammapara anreOpbl, peliaTh NMPaKTUYEeCKHe 3aJauH,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMUNH;

e UIMETh NPEJICTaBICHNUS OO0 OCHOBHBIX 3Talax pa3BUTHS TI'E€OMETPUU Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHI.

K xonny 11 kiacca oOyuaromuiicss Hay4duTcs:



e CBOOO/IHO ONEpUPOBATh MOHATHUAMH, CBSI3aHHBIMU C LHWJIUHAPUYECKOH,
KOHMYECKOM U c(hepudyecKod MNOBEPXHOCTAMHU, OOBSICHATH CHOCOOBI
MOJIy4YEHHUS;

e ONIEPUPOBATH MOHATHUSIMH, CBI3AHHBIMU C TEJaMU BpAUICHUS: LUJIUHAPOM,
KOHYCOM, chepoit u mapom;

e paCIlO3HABAThH TeJa BpalleHus (HMIMHAP, KOHYC, cdepa 1 map) U 0ObICHATh
CIOCOOBI MOTYYEHUS TEN BPALLEHUS;

e KJIACCU(UIUPOBATH B3aUMHOE PACIIOJIOKEHHE C(PEephI U TIIOCKOCTH;

 BBIYUCIISITh BEJIMYMHBI 3JE€MEHTOB MHOTOTPAHHUKOB M TeN BpallEHUS,
00BEMBI U TUIONIAJAM MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpalCHUS,
reOMETPUYECKHUX Tell C TPUMEHEHUEM (HOpMYT;

e CBOOO/IHO OIEpPUPOBATH MOHSATUSMHU, CBA3AHHBIMH C KOMOHMHALMSMHU Tl
BpallleHUs 1 MHOTOTPAaHHUKOB: MHOTOIPAHHHK, BIMCAaHHBIA B cdepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpalllCHUs;

e BBIYUCIISITh COOTHOILIEHUS MEXKIY IUIOMIAIMU MMOBEPXHOCTEN M 00BbEMaMu
I10JTOOHBIX TEI;

e M300pakaTb M3y4daemble (UTYPBI, BBIMOIHATh (BBIHOCHBIE) IUIOCKHE
YepTEXKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

e U3BJICKATh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHPOPMAIUIO O
POCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, NPeICTaBIECHHYIO Ha
YepTekax U pUCyHKax;

 CBOOO/IHO OTIEpUPOBATH MOHATUEM BEKTOP B IIPOCTPAHCTBE;

e BBITNIOJIHATH ONEPALlUH HAJl BEKTOPAMH;

* 33]1aBaTh IJIOCKOCTh YPABHEHHUEM B JICKAPTOBOI CUCTEME KOOPANHAT;

e pEIIaTh TEOMETPUUECKUE 3aaYM HA BBIUMCICHUE YTIIOB MEXKIY MPAMBIMHU U
IJIOCKOCTSIMU, BBIYUCIIEHUE PACCTOSIHUN OT TOYKH JI0 IJIOCKOCTH, B LEJIOM,
Ha IPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/1A MPU PEILICHUH;

¢ CBOOOJTHO ONEpUPOBaTh MOHATUAMM, CBS3aHHBIMU C JBH)KCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBHXKECHHIA;

¢ BHITIOJIHSTH M300paXKeHUSI MHOTOTPAHHUKOB MW TEN BpAIICHUS TIPH
NapajuyieIbHOM  NEPEHOCE, LEHTPAJbHOM CHMMETPUH, 3€pKaJIbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, peoOpa3oBaHus Mo00us;

e CTPOUTHh CEUYEHUS MHOTOTPAHHUKOB M TEJl BpAllCHMs: CEYEHUS LWINHIpa
(mapanienbHO U NEPHEHAUKYISPHO OCH), CEUYCHUS KOHYCa (MapaijieabHbIe
OCHOBaHHIO U MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;

* CMOJIB30BaTh METOAbl IIOCTPOEHUS CEYEHUH: METOJA CJIEJ0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH TIOCKOCTH;



e IOKA3bIBATh FT€OMETPUUECKUE YTBEPKIACHMUS;

e IPUMEHSATh TEOMETpUUYECKUE (DAKThI ISl PEIHICHUS CTEPEOMETPUUYECKHUX
3a7a4, MPEAINONAralolluX HECKOJBKO IAaroB pELICHUs, €CIH YCIOBUS
MIPUMEHEHMUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

epEIIATh 3aJa4¥ Ha JIOKA3aTEeJIbCTBO MATEMATHYECKUX OTHOLICHUN U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

e IPUMEHSATh MPOTPAMMHBIE CPEICTBA M DIIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a]ad;

e IPUMEHSTH MOJYYEHHbIC 3HAHUS HA MPAKTUKE: CPABHUBATh, AHAIU3UPOBATH
M OLICHUBATH pEaJbHBIE CUTyallUd, NPUMEHATH H3YUYEHHBIE MOHATHSA,
TEOPEMBbI, CBOMCTBA B MPOLECCE IIOMCKA PEUIEHUS MaTeMaTHUYECKU
chopMyJIUpPOBaHHOW MPOOJIEMBI, MOJEIUPOBATh pEaJIbHbIE CUTYyallud Ha
SI3bIKE T€OMETPUH, UCCIIEA0BATH IIOCTPOCHHBIE MOJIENIU C UCIIOJIb30BAHUEM
FEOMETPUYECKUX TOHITUH M TeOopeM, ammapata ajireOpbl, peliaTh
MIPAKTUYECKUE 3a/Jauyd, CBA3aHHBICE C HAXOXKJICHUEM TI€OMETPUUYECKUX
BEJIMYMH;

e UMETh TPEJCTAaBICHUS OO0 OCHOBHBIX JTamax pa3BUTUS TEOMETPUHM Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJOTHIA.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosnuuyectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM KoHnTpoiabHbie/ (uu¢posbie)
n/n nmporpaMmmal Bcero NpoBEePOYHbIE Hp axtuiecrkue Oﬁpa3OBaTeJ'II)HI)Ie
padoTsl padore! pecypcbl
1 BBenenue B crepeomeTpuio 23 1
2 B3anMHoe pacrionoxeHune npsMbIX B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTb MPSIMBIX U IJIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepneHTUKyYIAPHOCTD NPSIMBIX U o5
IJTIOCKOCTEM B MPOCTPAHCTBE
VYTBl 1 paccTOSTHUS 16 1
MHororpaHHUKH 7 1
BekTopsl B mpocTpaHCcTBE 12
8 [ToBTOpenue, 0000IIEHIE U CUCTEMATHU3AIIHS 5 5
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 102 6 0




11 KJIACC

KoumnuecTBo yacoB DJIeKTPOHHBbIE
N HaumeHoBaHue pa3iesioB U TeM KouTpoabubie/ (uudposbIe)
e n/n IIpakTHuyeckue
IporpamMmmel Bcero NPOBepPOYHbIE o0pa3oBaTejbHbIE
padoThI padore! pecypcbl
1 AHanuTn4eckas reOMeTpHst 15 1
5 [ToBTOpEHwUe, 0606meH1/fe u 15 1
CUCTeMAaTH3aIis 3HAHUH
3 O0BEM MHOTOTPAHHUKA 17 1
Tena Bparenus 24 1
5 [Tmomaam MOBEpXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBoxeHust 5) 1
7 [ToBTOpEHwUE, 0606meHIEe u 17 5
cUCTeMaTu3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0







IHHOYPOYHOE INTAHUPOBAHHUE
10 KVIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHnTtpoabHbie
padoTsl

IIpakTHuyeckue
padoThI

Jara
HU3y4YeHHus

DJIeKTPOHHBbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

OcHoBHbI€ NTpaBUIIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TonaTHs cTEpeOMeTpun: TOUKa, IpsAMasl,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa U300paKeHHs Ha PUCYHKE
MJI0CKOCTH, MapaljIesIbHbIX MPSMBIX
(oTpe3koB), cepeIMHBI OTPE3Ka

[TonsiTHs: Mepecekaronuecs MIOCKOCTH,
repeceKarouecs npsaMas U MmIoCKOCTh;
MOJTYTIPOCTPAHCTBO

IlonsThs: IEPECCKAOIHECA ITIIOCKOCTH,
ICPCCCKAOIMMUCCA IIpAMad U IIJIOCKOCTDb,
NOJIYIPpOCTPAHCTBO

MHOrorpaHHUKH, H300paKeHHe
MPOCTEHIIINX TPOCTPAHCTBEHHBIX (PHUTYD,
HECYIIECTBYIOIIHUX 00BEKTOB

MHororpaHHuKH, U300pakeHue
MPOCTEHIINX MTPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIHUX 00HEKTOB

AKCHOMEI CTCPCOMCTPHUU U IICPBLIC




CICACTBUA N3 HUX

AKCHOMBI CTEPEOMETPHUU U IIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
cieactBus u3 HUX. CriocoObl 3a1aHus
MPSIMBIX U IJIOCKOCTEMN B IIPOCTPAHCTBE.
O603HaueHus NPSMbIX U MIIOCKOCTEN

10

N300paxkenue ceueHnii nupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT YEPe3 UX
pé6pa. N3o0paxenune nepecedeHust
MTOJTy4EHHBIX INTOCKOCTEN. PackpammBanue
MTOCTPOECHHBIX CEUEHUN Pa3HBIMU IIBETaMU

11

N3obpaxenune ceueHN MUpaMuIbl, Kyoa 1
MIPU3MBI, KOTOPBIE MMPOXOJIAT Yepe3 UX
pé6pa. N3ob0paxeHnne nepecedeHust
MOJIYYCHHBIX MNIOCKOCTEN. PackpamnBanne
MIOCTPOCHHBIX CEYCHUN Pa3HBIMU IIBETaMU

12

N3obpaxenune ceueHn MUpaMuibl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UxX
pé6pa. N3o0paxeHne nepeceueHus
MOJTyYCHHBIX TUIOCKOCTEH. PackpaiiBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMH [[BETAMU

13

N300paxeHune cedeHuil mupaMuibl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UX
pEbpa. M3obpakeHue nepecedeHus
MOJTyYCHHBIX TUIOCKOCTEH. PackpaimBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMH I[BETAMU

14

Meton ciaenoB I NMOCTPOCHUA CeUeHUl




15

Merton cie0B Uit HOCTPOCHUS CEUCHHUH.
CBoiicTBa nnepeceueHu MpsiMbIX U
IIJIOCKOCTEN

16

Mertozn cieoB Uit HOCTPOCHUS CEUCHHUH.
CaoiicTBa nepeceuyeHui NpsiMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceuenuii B nupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3alKCh 1aroB
MTOCTPOCHUS

18

[TocTpoenue ceuenuii B nupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3alHCh IaroB
MIOCTPOECHUS

19

[TocTpoenue ceueHuit B mupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YepTeKel U 3aIuCh 111aroB
MIOCTPOEHUS

20

[TocTpoenue ceueHuit B mupamuie, Kyoe
o Tpém Touykam Ha pébpax. Cosznanue
BBIHOCHBIX YEPTEXKEN U 3alHCh IAaroB
MOCTPOCHUS

21

[ToBTOpenue mnanumerpuu: Teopema o
IPONOPIMOHANIBHBIX 0Tpe3kax. [Tlonobue
TPEYTOJIbHUKOB

22

[ToBTopenue mianumerpun: Teopema
Menenas. PacueTsl B ceueHUIX HA
BBIHOCHBIX yepTexkax. Mictopus pa3Butus
IUIAHUMETPUHU U CTEPEOMETPUHN




23

KonTpoabHag padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHoe pacrionoxeHune npsMbIx B
npocTtpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3HaKy cKkpemuBaronmxcs
npsMbIxX. [lapamiensHble TpsiMble B
IIPOCTPAHCTBE

25

TeopeMa 0 CyleCTBOBAHUY U
€IVMHCTBEHHOCTH NPSIMOU NapajlIeIbHON
JTAHHOM MPSIMOM, MMPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH HAa TaHHOU
npssMoi. Jlemma o nepecedeHun
MapaJUIEIIbHBIX IPAMBIX INIOCKOCTBIO

26

[TapannensHOCTH TpEX NpAMBIX. Teopema o
TpEX mapaienbHbIX NpsAMbIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

27

[TapanensHOE MPOSKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MapauIeIbHOTO
npoektupoBaHus. M3o0paxeHne pa3HbIX
(buryp B mapamuienbHON TPOSKIINH

28

LenTpanbHas npoekuus. Yroiu ¢
COHAIIPABJICHHBIMU CTOPOHAMU. YTOJI
MEXy MPSAMBIMH.

29

KonTtponpHas pabota "[lapannensHocTs
MPSIMBIX U IJIOCKOCTER"

30

IloHsTHs: napaJisieJIbHOCTb HpﬂMOﬁ 151
IIJIOCKOCTH B ITPOCTPAHCTBE. HpI/I3HaK
napalsIeJIbHOCTH HpHMOﬁ M IIJTIOCKOCTH.




CpoiicTBa apajiIeIbHOCTH IPSIMON U
IUIOCKOCTH

31

['eomeTrpuueckue 3a1a4 Ha BIYUCIICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
[apajuIeIbHOCTBIO MPSMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoenune ceueHus:, MPOXOSIIEro Yepe3
JTAHHYIO TIPSIMYIO HA YEPTEkKe U
MapajyIeabHOrO Apyrou npsamoi. Pacuér
OTHOILICHUI

33

[TapannensHas MpoeKLus, IPUMEHEHNE
JUI IOCTPOEHUSI CEYeHHH KyOa 1
napaenenumnena. CBoiicTBa
napajuiesienune1a u mNpu3Msl

34

[TapannensHble mockocTH. [IpusHaku
MapajuiebHOCTH JBYX IMIIOCKOCTEMH

35

Teopema o mapanienbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, POXOASIIEn
yepe3 TOUKY, He PUHAJUIeKAILYI0 JaHHON
IJIOCKOCTH U CIEACTBUS U3 HEE

36

CBolicTBa nMapajjieabHbIX IJIOCKOCTEH: O
MapajyIeIbHOCTH MPSIMbBIX MTEPECCUCHUS
[IpU NIEPECEUECHUH JIBYX MMapalIeIbHbBIX
IIJIOCKOCTEHN TPEThE

37

CBoiicTBa nmapauienabHbIX IIIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSAMBIX,
3aKJIFOUEHHBIX MEXy NTapaJlIeIbHBIMU
IIJIOCKOCTSIMU; O NIEPECEUEHUH TPAMOIL C
JBYMsI NapaJljIeIbHBIMU IIJIOCKOCTAMU




38

[ToBTOpenue: Teopema [Iudaropa na
TUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHS
MIPSIMOYT'OJIBHOTO TPEYT OJIbHUKA

40

CBoiicTBa Ky0a U MPSIMOYTOJILHOTO
napajuleenuIena

41

Boruncnenue JUIMH OTPE3KOB B KyOe U
MIPSIMOYT'OJIBHOM ITapajuIeIeuIe1e

42

[lepneHUKyYISIpPHOCTD IPSIMOU U
mockocTH. [Ipu3nak
MEPIEHIUKYIISIPHOCTH MIPSMOM U
IJIOCKOCTH

43

[lepieHAMKYASAPHOCTH TPSIMOM 1
miockocTH. [Tpusnak
MEePIEeHIUKYIIPHOCTH MPSMON U
IJIOCKOCTH

44

Teopema o CyIeCTBOBaHUH U
€IMHCTBEHHOCTHU MPAMOM, TPOXOIAIICH
4yepe3 TOUKY IMPOCTPAHCTBA
MEePIEeHIUKYIIPHOM K MJIOCKOCTH

45

IInockocTu u NEPpUNCHAUKYIIAPHBIC UM
IIpsAMBIC B MHOT'OI'PaHHHUKAax

46

IInmockocTu u NEPpUNCHAUKYJIAPHBIC UM
MpsAMBIC B MHOTOTpaHHHUKAX

47

[leprieHAUKYISAp U HAKJIIOHHASL.
IlocTpoenue neprneHuKymIspa U3 TOYKU Ha

PSAMYIO

48

[leprieHAUKYISAp U HAKJIIOHHASL.




ITocTpoenue nepnesauKysipa U3 TOYKH Ha
MIPSIMYIO

Teopema o TpEX epneHIUKYIpax

49
(mpsimast 1 oOpaTHast)

50 Teopema 0 TpEX MepneHIUKYIpax
(npsimast u oOpatHast)

51 Yroa Mex1y CKpeIuBarOINMHUCS
MPSIMBIMU
[Touck nepneHANKyYISIPHBIX MPSIMBIX C

52 MTOMOIIBIO IEPTIEHIUKYISIPHBIX
IIJIOCKOCTEN

53 OproroHajabHOE TPOSKTUPOBAHNE
[TocTpoenue ceueHuit kyoa, Ipu3MBl,

54 MPaBUWJILHON TUPAMUJIBI C TIOMOIIIBIO
OPTOTrOHAJIBLHOM MPOEKIUU
[TocTpoenune ceuenuii Kyba, IpU3MBI,

55 MPaBUILHON MUPAMUIbI C TOMOIIBIO
OPTOTOHAJILHOM IIPOEKIINU
CummeTpus B IPOCTPAaHCTBE

56 OTHOCHTEIBHO IJI0CKOCTH. [ nockoctu
CUMMETpU B MHOTOTPaHHUKAX

57 [Ipu3Hak neprneHIuKyIsIpHOCTH IPSMOM U
IJIOCKOCTH KaK CII€JCTBUE CUMMETPUHN

58 IIpaBuibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSHUN OT TOUKH JI0 IIJIOCKOCTH

59 IIpaBunbHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSHUN OT TOUKH JI0 MJIOCKOCTH

60 CriocoObl OIYCTUTB NEPIEHUKYIISAPBI:




CUMMCTpPUs, CABUT TOYKHU I10
NapajuIeIbHOM IIPAMOM

61

CaBur no HenapaieabHOM MPSMOH,
U3MEHEHUE PACCTOSHUN

62

Kontponsnast pabota "B3aumnoe
pacIOJIOKEHUE MPAMBIX U IIJIOCKOCTEH B
npocTpancTae"

63

[ToBTOpEHME: YrOa MEX 1y IPSIMBIMU HA
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYrOJIbHUKE, TEOPEMA
KOCHUHYCOB

64

[ToBTOpEHME: Yroy MexIy
CKPEIIUBAOIIUMHUCSA NIPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomeTpuueckre METOIbl BHIYHCICHUS
yriia MeXIy NPsIMbIMA B MHOTOI'PaHHUKAX

66

JByrpanubiii yroy. CBOMCTBO JIMHEHHBIX
YIJI0B JIBYTPaHHOIO yria

67

[TepnenaukynspHele miockoctu. CBOKCTBa
B3aMMHO MEPIECHIUKYISIPHBIX ITOCKOCTEN

68

[Ipu3Hak neprneHAUKYISIPHOCTH
IJIOCKOCTEH; TeopeMa 0 MpsMOi
MepeceyeHusl IBYyX MI0CKOCTeN
MEePIEHIUKYIISIPHBIX TPEThEN TUNIOCKOCTH

69

[IpsiMoyrombHbIi napaienenumnes; Kyo;
U3MEPEHUs, CBOWCTBA IIPSIMOYTOJIBHOTO
napaJsesnenumnena

70

TeopeMa 0 JUaroHaJii npsMoyroJibHOoro




mapajijiejacnuieaa u CICaACTBUC U3 Hee

71

CrepeoMeTprUieCKue U MPUKIIATHBIE
3a7a4M, CBA3aHHbIC CO B3aUMHBIM
PAacCIOJIOKEHUEM IPSAMBIX U INIOCKOCTH

72

[ToBTOpEHME: CKPEMIMBAIOIIUECS TPAMBIE,
napajuieIbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTPaHHUKAX

73

[Tapa mapaynenbHbIX JI0CKOCTEN Ha
CKPEILMBAIOIINXCS MIPSIMBIX, PACCTOSIHHUE
MEXY CKpEIIMBAIOIIMMHUCS MPSMBIMU B
MIPOCTBIX CUTYAIHSIX

74

Paccrosaue oT TOUKH J0 IIJIOCKOCTH,
paccTosiHUE OT MPSMOH JI0 TUIOCKOCTH

75

Brruncriienue paccTostHul MEX Iy
CKPEILMBAIOIIUMHUCS MPSIMBIMHU C
MTOMOIIBIO MEPIIEHANKYISIPHON IMIIOCKOCTH

76

TpéxrpanHblil yroJi, HEpaBEeHCTBA IS
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO yTJIa

77

DnemMeHTHI chepruiecKoil FTeOMETPHH:
reoJIe3nYeCcKue JIMHUU Ha 3emiie

78

Kontponsnast pabota "Yribl u
paccrostHus”

79

CucremaTtuzanus 3HaHui "MHOTOrpaHHUK
U €ro 3JIEMEHTHI"

80

[Tupamuna. Buael nupamua. [pasuibHas
nupamuia




[Ipusma. IIpsiMast 1 HAKJIIOHHAS IPU3MBI.

81 1
[IpaBunbHas npusma

82 [Ipsimoit napasuienenunern, 1
MPSIMOYTOJIbHBIN MapajieenuIes], Kyo

83 Brimykibie MHOTOrpaHHHKH. Teopema 1
Diinepa
Brimykieie MHOTOTpanHuKU. Teopema

84 Diinepa. [IpaBunibHbIE U TOTYIIPABUIILHBIC 1
MHOTOTPaHHUKH

85 KouTtponsHas pabota "MHororpanHuku” 1

86 [onsiTne BeKTOpa HA TNIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBuio mapannenenurena 1

90 YMHOXeHHEe BEKTOpa Ha YUCIIO 1
Paznoxenue BekTopa no 6asucy Tpéx

91 BEKTOPOB, HE JIXKAIIHUX B OJTHOM 1
IJIOCKOCTH

92 CkansipHOo€e Ipou3Be/IeHUE 1

03 Beruucnenue yria Mexay BEeKTOpaMH B 1
IIPOCTPAHCTBE

94 IIpocreiimme 3a1aun ¢ BEKTOpaMH 1

95 IIpocreiimme 3a1aun ¢ BEKTOpaMH 1

96 IIpocreiimme 3a1aun ¢ BEKTOpaMH 1

97 [Ipocreiimme 3a1aun ¢ BEKTOpaMH 1

98 Htorosas kKoHTpoJibHas paboTa 1




99 HroroBas koHTpoJibHAsA paboTa 1
100 O000111eHNE U CUCTEMATU3ALM 3HAHUIA 1
101 O000111eHNE U CUCTEMATU3ALM 3HAHUIN 1
102 O06001IeHHE U cUCTEMATHA3AlU 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOTPAMME




11 KJIACC

KoanyecTBO YacoB DJIeKTPOHHbIE
Ne KonTposabHubie/ Hara uu(ppoBbIe
Tema ypoka P IIpakTHuyeckue
n/m Bcero NpPOBEePOYHbIE p u3yyeHusi | oOpa3oBarebHbIE
a0doThbI
padoThI P pecypcbl
1 [ToBTOpenue Temsl "KoopauHatsl BeKTOpa 1
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
9 [ToBTOpenue temel "CkansipHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpEeHue TeMsbl ""Bprunciienne yria 1
MEK/ly BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpeHue Temsl "'YpaBHEHHE NPAMOIA, 1
MPOXOSIIEH Yepe3 1BE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTPE3KAX
YpaBHEHME IIIIOCKOCTH, HOPMAJIb
6 ’ ’ 1
YPaBHEHHUE TUIOCKOCTH B OTPE3KAX
7 BekTopHoe mpousBeneHne 1
3 JIuHeiiHbIe HepaBeHCTBA, JIMHEHHOE 1
IIPOrpaMMHUpPOBaHNE
9 JIuHeiiHbIe HepaBeHCTBA, JIMHEHHOE 1
IPOrpaMMHUPOBaHNE
10 AHanuTHYECKUE METOIBI pacuéTa yria 1
MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX
1 AHanuTHYECKHE METOBI pacuéTa yria 1
MEXAY IUIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 ®opmyra pacCTOSIHUSI OT TOUKH JI0 1




IJIOCKOCTH B KOOpAUHATAX

HaxosxieHne paccTossHui OT TOUKH J10

13 IJIOCKOCTH B KyOe

1 Haxosxaenne paccTosHHIA OT TOYKHU 10
IUTIOCKOCTH B TPABHIIBHOW TTHPaMHUJIE

15 KonTtponbHas padota "AHanutnueckas
reomeTpus"

16 CedeHust MHOTOTPaHHUKOB: CTaHAPTHBIE
MHOTOTPaHHUKH

17 CedeHnsi MHOTOTPAHHUKOB: METOJ] CJIEJIOB
CedeHust MHOTOTPaHHUKOB: CTaHIAPTHBIE

18 TUTOCKOCTH, TIEPECEUCHUS TIPSMBIX U
IIJIOCKOCTEN

19 [TapannenbHble IpsIMbIE U MJIOCKOCTH:
napajuieNibHble CEYeHUS

20 [TapannenbHble IPSIMbIE U MJIOCKOCTH:
pacy€r OTHOIIECHUM
[TapannenbHble IPSIMbIE U MJIOCKOCTH:

21 YTIIBI MEXKTY CKPEIIHBAIOIIUMHUCS
MIPSIMBIMU
[lepnienIuKyNnApHBIEC IPSIMBIE U

29 IJIOCKOCTHU: CTaHJAPTHBIE Maphbl
NEePIEeHANKYIISPHBIX MJIOCKOCTEH U
MPSIMBIX, CHMMETPUH MHOTOI'PAaHHUKOB
[leprienauKynsipHbIE IPSIMBIE U

23 IJIOCKOCTHU: TEOPEMA O TPEX
NEePHIeHUKYIIApax

24 [lepnenuKynspHbIE MIPSIMBIE U




TIJIOCKOCTH . BBIYMCIICHHUA JJIUMH B
MHOTI'OrpaHHUKax

25

[ToBTOpenue: monaau
MHOTOYI'OJIbHUKOB, ()OPMYJIbI IS
I0MIAIeH, COOOPAKEHUS 10 100Us

26

[ToBTOpenue: mionaau
MHOTOYT'OJIbHUKOB, (DOPMYJIbI AJ1s1
TJI0IA IeH, COOOpaKEHUS TTO00Ms

27

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TJT0TIA IeH, COOOpaKEHUS 110100

28

[lnomanu ceyeHnii MHOTOTPaHHUKOB:
TIJTOIIA T TIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001t

29

[lnomany ceyeHnii MHOTOTPaHHUKOB:
IJIONIA/IM TIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUS ITOI00MS

30

Kontponbnas padota "TloBTOopenue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOTPaHHUKOB"

31

O06béM Tena. O0BbEM NPSAMOYTOJILHOIO
napajuieNienuIesa

32

3anaun 00 yaBoeHUH Ky0a, 0 KBajpaType
Ky0a; 0 TPUCEKLIUH yria

33

CrepeoMeTpruecKue 3a1a4u, CBA3aHHbIE C
00BEMOM NPSMOYTOJILHOTO
napaJsiesnenumnena

34

HpI/IKJ'Ia,Z[HLIC 3aaa4u, CBA3aHHBIC C




BBIYHCIICHUEM 00BEMA IPSIMOYTOJILHOTO
napajuiesenuIena

35

OO0BEM IpSIMON IPU3MBI

36

CrepeoMeTpHruecKue 3a1a4u, CBA3aHHbIE C
BBIUMCIIEHUEM 00BEMOB TIPSMOM MTPU3MBI

37

[IpuknagHbie 331241, CBSI3aHHBIE C
00BEMOM NPSAMOI PU3MBI

38

Brruucnenue 00EMOB TEN ¢ TOMOIIBIO
onpenenéHHoro uurerpana. OobEM
HAaKJIOHHOHN IIPU3MBI

39

Brrunciaenne 00bEMOB TEJ C HOMOILBIO
onpenenéHHoro uuaTerpaiga. Oopém
MTAPaMUIbI

40

®dopmyna 00bEMa MUPaMUJIBL.
OTtHomeHrne 00beMOB TUPaAMU/T C OOIITUM
YIJIOM

41

dopmyrna 00bEMa TUPAMHJIBI.
OTtHomeHne 00beMOB TUPaMU/L C OOIITUM
YIIIOM

42

CrepeoMeTpHrueckue 3aa4u, CBI3aHHbIE C
00BbEMaMu HAKIIOHHOM MPU3MBI

43

CrepeoMeTpHYECKHUE 3a/1a4H, CBI3aHHBIC C
00BbEMaMU TTUPAMHMTBI

44

[Ipuknanueie 3anaun no TeMe "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00HEMOM HAKIIOHHOM
MIPU3MBI

45

[Mpuknanueie 3agauu mo Teme "OO0bEMBI
Ten", CcBsI3aHHBIE C 00BEMOM MHPAMHU/IBI




[Tpumenenne o6bEMOB. Boruncienue

46 pPacCTOSIHUSA JI0 TUIOCKOCTH

47 Kontponsnas pabora "O0bEM
MHOTOTpaHHUKa"
Hunuuapudeckasi MIOBEPXHOCTD,

48 00pazyroiue MUJINHIPUIECKOM
TMOBEPXHOCTH

49 unuuap. [psamoit KpyroBod HHIIMHID.
[nomaae MOBEPXHOCTH LIWIIMHAPA

50 Konndeckas moBepxHOCTbh, 00pa3yromIme
KOHMYECKOU noBepxHocTH. KoHyc

51 CedeHne KOHyca MII0CKOCTBIO,
napajuiebHOM MI0CKOCTH OCHOBAaHUS

59 VYceu€nnsrii konyc. M3o0pakenne
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tmomanp 60KOBO MOBEPXHOCTH U
MIOJIHO MMOBEPXHOCTH KOHYCA

54 [Tmomanp 60KOBOI MOBEPXHOCTH U
MIOJIHO MMOBEPXHOCTH KOHYCA
CrepeoMeTpryueckue 3aauu Ha

55 JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
MOCTPOCHUEM CEUEHUI IIMIIUHpa, KOHYCa
CrepeomMeTpuueckue 3aJ1a4 Ha

56 JI0Ka3aTelIbCTBO U BBIYUCIICHHE,
MOCTPOCHUEM CEUEHUU NUINHAPA, KOHYCa

57 [IpuknagHbie 3a/1a4M, CBSI3aHHBIE C
[AIHHIPOM

58 [IpuknagHeie 3a1a4u, CBSI3aHHBIE C




LWIMHIPOM

59

Cdepa u map

60

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTHI0. Bua u m306pakenue mapa

61

Ilepeceuenue cdepsl u mapa ¢
miockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. B n300pakeHue mapa

62

VYpasuenue cheps. [Inomans chepst u eé
yacTen

63

CummMmetpus cdepsl U mapa

64

CrepeomeTpuyecKHe 3aadyd Ha
JI0Ka3aTeNbCTBO U BBIUKCIICHHE,
CBsI3aHHBIE CO CEPOH U IIapOM,
MOCTPOCHUEM UX CEYEHHH MI0CKOCTHIO

65

CrepeoMeTrpuueckre 3agadyd Ha
JI0Ka3aTeNbCTBO U BBIUKCIICHHE,
CBsI3aHHBIE CO CEPOit U IIapoM,
MIOCTPOCHUEM UX CEYEHHH MIOCKOCTHIO

66

[TpuknanHbie 321241, CBSI3aHHBIE CO
ctepoii u mapom

67

HOBTOpeHI/ICZ OKPY’KHOCTB Ha IIJIOCKOCTH,
BbBIYHCJICHHUA B OKPYKHOCTH,
CTaHAapTHBIC HO}IO6I/I$[

68

Pazauunsie KOM6I/IHaI_[I/II/I TCJI BpalllCHUA U
MHOT'OT'PpaHHUKOB

69

3anauu 1o TeMe "Tena U MOBEPXHOCTH
BpaleHus"




70

3anauu 1o teme "Tena U HOBEPXHOCTH
BpareHus"

71

KonTtponsHast pabota "Tena u
MIOBEPXHOCTHU BpalieHus"

72

O0BvéM mmHApa. Teopema 06 00BEME
IpsAMOro NUJIMHApPAa

73

Brrunciaenue 00bEMOB TE ¢ TOMOIIBIO
onpenenéHHoro uurerpana. O0bEM
KOHyca

74

ITmomamu 60OKOBOI U ITOJTHON
MMOBEPXHOCTH KOHYCa

75

CrepeomMeTprIeCKue 3a/1a9H, CBI3aHHBIE C
BBIYUCIICHUEM 00BEMOB ITUIUHPA,
KOHyca

76

[Tpuknagaeie 3anauu mo Teme "OO0bEMBI 1
IJIONIa Iy MOBEpXHOCTEN Te"

77

OO0BEM 11apa U IIapoOBOTr0 CEKTOPA.
Teopema 06 00BEMe mapa. [Tnomans
chepbl. CTepeoMeTpHUSCKUE 3a/1a4H,
CBSI3aHHBIE C BBEIYMCIIEHHEM 00BEMOB
1apa, IapoBOro CErMeHTa U MapoBOro
CeKTOpa

78

[Tpuknagaeie 3amaun 1mo reme "OO0bEMBI
Ten", CBA3aHHbIE C 00BEMOM I1apa U
ionaapio cepsl. COOTHOIICHUS MEKTY
TIOUIAISIMU TIOBEPXHOCTEH 1 00BEMaMu
IMOIOOHBIX T

79

[TotoOHBIE TENa B IPOCTPAHCTBE.




N3menenne o6bwEma mpu moaoouu.
CrepeomeTpryecKue 3a1a4u, CBI3aHHBIC C
BBIYUCIICHUEM 00BEMOB TEJT M TUIOLIA ICH
IIOBEPXHOCTEU

80

KonTponsnas padora "[1nomanu
TTOBEPXHOCTU U OOBEMBI KPYIJIBIX TET"

81

JiBuxkenus npocrpancTsa. OToOpakeHusl.
JIBm>xenust u paBeHCcTBO Guryp. Obmue
CBOICTBA JIBKCHUI

82

Buabl 1BukeHMIN: TapauienbHbII
MEePEHOC, IIEHTpaIbHass CHMMETPHUS,
3epKajbHasi CHMMETPHS, TOBOPOT BOKPYT
NpsSIMON

83

[IpeobOpazoBanus mogodus. [psimas u
ctepa Diinepa

84

I'eomeTrpuueckue 3a1a4 Ha IPUMEHEHHE
JBYOKEHUS

85

KontponbHas padora "BekTopsbl B
npocTtpancTae"

86

O6o6matomee nopropenue 11 moustuii u
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATH3allMs 3HAHMIA:
"[TapasnenbHOCTh NMPSMBIX U IIJIOCKOCTEH
B IIpocTpaHcTae”

87

O6o6maromee nopropenue 11 nouaruii u
MeTOJIOB Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIMsI 3HAHUH:
"BexTopsl B mpocTpaHcTBe”




88

O6o6maromee moBropenue 11 nousruit u
MeTO0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTeMAaTH3aIlis 3HAHWH
"BexTopsl B ipocTpaHcTBe”

89

O6o6maromee mosropenue 11 nonsruii u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTeMaTH3aIlis 3HAaHWH
"O6beM MHOTOrpaHHuka"

90

O6o61maromee nopropenue 11 nousaruit u
METOJIOB Kypca reomerpun 1011
KJIaCCOB, CUCTEMAaTH3aIINs 3HAHMIA:
"O6beM MHOTOrpaHHuKa"

91

O6o6matomiee noropenue 11 monsTuii u
METOJIOB Kypca reomerpun 10—11
KJIaCCOB, CHCTEMAaTH3aIUs 3HAHU:
"[Tmommaan NOBEPXHOCTH U 0OBEMBI
KpyrJibIX Ten"

92

O6o6matomee noropenue 11 monsruii u
METOJIOB Kypca reomerpun 10—11
KJIACCOB, CUCTEMaTH3aIs 3HAHUIL:
"[Tmormaan NOBEPXHOCTH U OOBEMBI
Kpyribix ten"

93

HroroBas koHTposbHAsA paboTa

94

Htoropas KOHTPOJIbHAsA pa60Ta

95

[ToBTOpEHnue, 0600IIeHNE U
cUcTeMaTH3allHsl 3HAHUI




96

Hcropus pa3BUTHS CTEPEOMETPUHN KAK
HAYKH U €€ pOoJib B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

97

Hctopus pa3BUTHS CTEPEOMETPUHN KAK
HAyKHU " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

98

Hctopus pa3BUTHS CTEPEOMETPUHN KAK
HAyKH! " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

99

Hcropus pa3BUTHS CTEPEOMETPUN KaK
HAyKHU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH

100

WcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U1 €€ poJib B pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

Hcropus pa3BuTHs CTEpEOMETPUH KaK
HayKH U €€ poJib B Pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHIA

102

Hcropus pa3BUTHSI CTEPEOMETPUH KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYHEHUKA

I'eometpus 10-11 6a30Bii u yrayOneHHbIN ypoBeHb, aBT.AtanacsH JI.C., u3n.

IIpocseenue

METOAUYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
YMK I'eomerpus 10-11 Ga3oBii u yriyOieHHbIH ypoBeHb, aBT. ATaHacsaH JI.C

Mupnaktnyeckuii matepuas 'eomerpus 10 ki u 11kia. apT.EpmioBa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

bubauorexa HOP, PO, M1, nuudoypok, Pemry EI'D
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