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HOACHUTEJIBHASA 3AIIMCKA

I'eomerpust siBnsieTcst OogHMM W3 0a30BBIX KYpPCOB Ha YPOBHE CPEIHErO
o01rero oopa3zoBaHus, TaK Kak 00€CIIeYMBaE€T BO3MOXKHOCTh U3YUCHHS TUCIUIUTNH
€CTECTBEHHO-HAYYHOW HAIPaBICHHOCTH M MPEIMETOB T'YMaHHTApHOrO IUKJIA.
[TockonbKy  JOrmueckoe  MbIIUICHHE,  (opMuUpyeMoe TpH  H3yYCHUU
00y4YaroMMUCS MOHATUIHBIX OCHOB I'€OMETPHUH, MPHU J0KA3aTeIbCTBE TEOPEM U
MOCTPOCHHUH LIETIOYKH JTOTUYECKUX YTBEPKICHUM MPU PEIICHUU T€OMETPUUECKUX
3a7a4, YMEHHME BBIIBUTaTh M ONPOBEpPraTh THIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIICHUU 3aJ1a4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
duznyueckux 3aaay.

[ens ocBoeHust mporpaMMel yueOHoro kypca «l'eomerpus» Ha yriayoinéHHOM
YpPOBHE — Pa3BUTHE WHIWBHUIYAIbHBIX CIOCOOHOCTEH O0OydYaronmuxcs Mpu
U3YYCHUHN T€OMETPHUH, KaK COCTABIISAIONICH MpeaMeTHOW obmactu «MateMaTuka u
uHpopMaThkKa»  4epe3  O0ECleUeHHE  BO3MOXXKHOCTH  NPUOOpETEeHUs U
UCIIONIb30BaHUsl Oojiee THyOOKMX T'€OMETPUYECKHUX 3HAHUW U JEHCTBUH,
crenupUIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJIsi YCTIEITHOTO TPO(HECCHOHATHEHOTO
o0pa3oBaHus, CBI3aHHOT'O C UCIIOJIb30BAHUEM MAaTEMaTUKH.

[IpuoputeTHBIMU 3aJja4yaMy Kypca TE€OMETPUU Ha YriayOJEHHOM YpOBHE,
PACHIMPSAIONIMMH M YCHIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHSI, SIBIISIOTCSL:

paclMpeHue MpeCTaBiIeHUus O TEOMETPUU KaK 4acTU MHUPOBOW KYJIBTYPHI U
dbopMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOUUM MUPOM;

dbopMupoBaHuE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUrypax Kak o
BAKHEUIINX MAaTEeMaTUYECKUX MOJIEISAX, MO3BOJISIOMIMX OINUCHIBATH M HU3y4aTh
pa3HbI€ SABIECHUS OKPYKAIOILIEr0 MUPA, 3HAHUE MOHATUHHOIO anmnapara o pasieny
«CTtepeoMeTrpusi» yueOHOr0 Kypca reOMETpUH;

dopMupoBaHue  yMEHHMsI ~ BJaJ€Th  OCHOBHBIMHU  TOHSTHUSIMH O
POCTPAHCTBEHHBIX (PUTypax W WX OCHOBHBIMU CBONCTBAMH, 3HAHHE TEOPEM,
dbopMyn W yMEHHE WX TPUMEHITh, YMEHHS JIOKa3bIBaTh TEOPEMBI M HAXOIWTH
HECTaHJIapTHbIE CITOCOOBI pelIeHus 3a1aY;

dbopMUpOBaHUE YMEHHs PACIlO3HABATh HA YEPTEXKaX, MOJACIAX U B pealbHOM
MUpPE MHOTOIPAHHUKM M Te€Ja BpalleHUs, KOHCTPYUPOBaTh TI'€OMETPHUYECKUE
MOJIEJIH;

dbopMupoBaHUE MOHUMAHUS BO3MOXXHOCTH AKCHMOMATHYECKOI'O IMOCTPOCHUS
MaTEMaTUYECKUX TEOopuid, (popMUpPOBAHME MOHMUMAHUS POJIU AKCUOMATHKHU IPHU
IIPOBEJICHUU PACCYKICHUN;

dbopMupoBaHUE YMEHHs BIAJETh METOJAMU JI0KA3aTENbCTB U aJrOPUTMOB
pelieHus, yMEHUsT UX TPUMEHAThb, MPOBOAMUTH JIOKa3aTEIbHbIC PACCYXICHUS B
XOJI€ PELICHUS CTEPEOMETPUUECKHUX 3a/1a4 U 33]1a4 C IPAKTUUYECKUM COJIEPKAaHUEM,
dbopMupoBaHue TpPEACTaBICHUS O HEOOXOIMMOCTH  JIOKA3aTeNbCTB  IPHU



000CHOBaHUY MaTEMaTUYECKUX YTBEPKICHUNU U POJIM aKCUOMATHKH B IPOBEIACHUHN
JETYKTHBHBIX PacCyKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIUICKTYaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00yJaroNIMXCsl, TO3HABATEIILHON aKTHBHOCTH, MCCIIEOBATEIHCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS, HHTEPeca K N3YICHHUIO T€OMETPHUH;

dbopmupoBanue (yHKIIMOHAJIBLHON TPAMOTHOCTH, PEJIEBAHTHOW T€OMETPUH:
YMEHHUS PACIO3HABaTh IMPOSIBJICHUS TEOMETPUUYECKUX TIOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYaIUSX W MPU U3YyUYCHUU APYTHX
y4eOHBIX MPEAMETOB, TMPOSBICHUS 3aBUCHUMOCTEN U  3aKOHOMEPHOCTEH,
MOJIETUPOBAHUST pEAJbHBIX CHUTYaIlMid, HMCCIIEIOBAHUA MOCTPOEHHBIX MOJIETEH,
WHTEPIPETAIMN TTOYYCHHBIX PE3yIbTATOB.

OCHOBHBIMH COZIEPKATEIBLHBIMU JTUHUSAMH y4eOHOTO Kypca «['eoMeTpusi» B
10-11 «xmaccax sBistorcs:  «lIpssMble ¥ TUIOCKOCTH B TIPOCTPAHCTBEY,
«MHororpannuku», «Tema Bpamenus», «BekToppl W  KOOpAMHATH B
POCTPAHCTBEY, «J[BUKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHUE «yMETh ONEPUPOBATH
MOHSITHSAMU», PEICBAaHTHBIMH T'€OMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJEpPKaTeIbHBIM JTUHUSAM y4eOHOTO Kypca, a
dbopMupoBaHUE  JIOTMUECKMX yMEHHM  paclpenenseTcss He TOJbKO  TI0
COJIep>KaTeNIbHBIM JIMHUSM, HO U 10 Togam o0yuenusa. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraM ocBoeHuss dDenepaabHOl pabodeit
IPOrpaMMbl, paclpeenEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPUHIIMITHAIIBHBIM BOTIPOCAM O0yUYarOIIIHECS
oOpamaiuch  HEOJHOKpPAaTHO. JTO  TIO3BOJIIET OPraHW30BaTh  OBJIAJICHUC
rCOMETPUICCKUMH IMOHATHSIMH M HaBBIKAMH ITOCJICIOBATEIBLHO M TIOCTYIIATENhHO, C
COOJTI0/IEHEM MPUHIIUIIA TIPEEMCTBEHHOCTH, & HOBBIE 3HaHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTABICHUN 00YJaIONTUXCs, PACIIUPSS U YIITyOIIss
e€, 00pa3ys MPOYHBIC MHOKECTBEHHBIE CBSI3H.

[lepexon Kk U3y4EHUIO TEOMETPUU Ha YIIyOIEHHOM YPOBHE MMO3BOJISIET:

co3gath  ycnoBus s guddepeHnuanuu  O0ydeHHs, TMOCTPOCHHUS
WHANBUIYaTbHBIX 00pa30BaTENbHBIX MpOrpamMM, OOECHEeUUTh YrIyOJIEéHHOE
U3YYCHHE T€OMETPHH KaK COCTaBJIAIONIEH yueOHOTo peaMera «MaTeMaTukay;

MOJITOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHHIO H3YYEHUS MAaTEMaTHUKH C
yaéroM BBIOOpa Oynymied mpodeccuu, obecrieuynBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 poeccuoHanbHBIM 00pa30BAHUEM.

Ha wusydenue ydeOHOro kypca «l'eomerpusi» Ha yriayOJEHHOM YpPOBHE
orBoauTtcst 204 yaca: B 10 kitacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 4yaca B HEJIENI0).



COJAEP XAHME OBYUYEHUA
10 KJIACC

IIpsiMmble M MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA ~ cTepeomeTpuu. Touka, mpsMas, IUIOCKOCTb,
npocTpaHcTBO. lloHATHE 00 aKCHMOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pPECEKarOLIHeEcs,
napajuieJIbHble W CKpemuBaromuecss npsmble. [Ipu3Haku CKpenmBaronmxcs
npsaMbIX. [lapamienbHOCTh IPSAMBIX U IJIOCKOCTEN B IMIPOCTPAHCTBE: MapaJlICIbHbIE
IPSIMBIE B IPOCTPAHCTBE, MAPAIIIEIBHOCTD TPEX MPSIMBIX, MAPAJUIEIBHOCTD MIPAMON
u 1ockoctd. [lapamiensHoe M UEHTpaJbHOE MPOEKTUPOBAHHME, H300paKeHUE
¢uryp. OcCHOBHbIE CBOICTBa MapajuIeIbHOIO NpPOeKTHpoBaHusd. W3o0pakeHue
buryp B mapaysieIbHON MPOEKIUU. YTJbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NPSMBIMH B IIPOCTpPaHCTBE. [lapajuienbHOCTh IIIOCKOCTEN: NapajuieIbHbIe
IIJIOCKOCTH, CBONWCTBA IapaijIeIbHbIX IIJIOCKOCTEH. [Ipocreiimue
NPOCTPaHCTBEHHbIE (PUTYypbl Ha IJIOCKOCTH: TETpajap, MapauieNenumne,
MMOCTPOCHUE CEUCHUM.

[leprieHIUKYISIPHOCTh NPSIMOM M IIJIOCKOCTH: MEPIIEHINKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, MPSAMBIE MAPAJUIENbHBIE W IEPINEHAUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK MEPNEHAUKYISPHOCTH MPSAMOA M IUIOCKOCTH, TEOopeMa O NpsIMOH
NEPIEHAUKYJIAPHON IIJIOCKOCTH. OproronansHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE
OT TOpsMOM 1O  IUIOCKOCTH,  TOPOEKIHUs  (QUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEH: TMPU3HAK  NEPHEHAUKYISAPHOCTH  JIBYX
mIockocter. Teopema 0 TpEX NepEeHIUKYIApAX.

Yriael B IPOCTPAHCTBE: Yrojl MEXAY NPSIMOM M IJIOCKOCTBIO, BYIPaHHBIN
yIOJI, JUHENHBIN YrOJl JBYTPAHHOrO yriia. TpEXTpaHHbIA U MHOTOIPAHHBIE YTJIbI.
CBoiicTBa IUIOCKHMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKHX U
JBYI'PAHHBIX YIJIOB TPEXTPAHHOrO yryia. Teopembl KOCHHYCOB M CHUHYCOB [UJIS
TPEXTPAHHOIO yIJia.

MHOrorpaHHuKH

Buapel MHOrorpaHHukoB, pa3BEépTka MHOrorpaHHuka. lIpusma: n-yronpHas
npu3Ma, IpsMasi U HaKJIIOHHAs TIPU3MbI, OOKOBAsi M MOJTHAS TIOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJAbHBIA — MApaJUICIAENUIIE] W €r0  CBOMCTBA.
Kparvailmme myrm Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Oiuepa.
[IpoctpanctBennass teopema Iludaropa. I[lupamupa: n-yrompHas mnUpamMuaa,
npaBuiabHas W yced€HHas mnupamuabl. CoiictBa pébep M OOKOBBIX TIpaHeit
NpaBWIbHOW NHUpamuzbl. lIpaBUiIbHBIE MHOTOIpaHHUKH: NpPaBWJIbHAS IpU3Ma U



NpaBWJbHAs TUpPaMHJA, NPaBWIbHASA TPEYTrOJbHAsl NUpPaMUa W TPaBUJIbHBIN
TeTpadsip, ky0. IlpencraBneHue o TNpPaBUIBHBIX MHOTOIPAaHHHUKAX: OKTajJp,
JTOIEKa’Ap U UKOCABP.

Bbruncienue 35€MEHTOB MHOTOTPaHHHKOB: p&Opa, auaroHajid, YTJIbl.
[Inomans OOKOBOW MOBEPXHOCTH U IIOJHOM MOBEPXHOCTH NPSIMOM IPHU3MBI,
IUIONIa/Ib OCHOBaHUN, TeopeMa O OOKOBOM MOBEPXHOCTH TNPSIMOWM IPU3MBI.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH NPABUIBHOW MHpPaMUbI,
T€OpEMa O IUIOAIH YCEUEHHOM MUPAMU/IBI.

CummMmerpuss B NOPOCTPAHCTBE. ODJNEMEHTHl CHUMMETPUM  NPABUIIBHBIX
MHOIOrpaHHUKOB. CUMMETpUs B MPABWIBHOM MHOTOTPaHHUKE: CHMMETPHS
napajuieNienuneaa, CUMMETPHUS] MPABWIbHBIX MPU3M, CUMMETPUS NPaBUIbHON
OUPAMUJIBIL.

BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAINPABICHHBIE M  IIPOTUBOIIOJIIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PABEHCTBO BEKTOPOB. [[€CTBUS C BEKTOpAMU: CI0KEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucno. CBOMCTBa CIOKEHHS BEKTOpOB. CBONCTBAa YMHOKEHUSI BEKTOpPA Ha YHCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOPHI. [IpM3HAaK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBmno mapamnenenunena. Teopema O pas3loKEHHMM BEKTOpa MO TpEM
HEKOMIUIaHapHbIM  BekTopaM. [IpsimoyrosnbHass cucrema  KOOpAMHAT B
npoctpaHcTBe. Koopaunatel BekTopa. CBs3p MEXAy KOOpAMHATAaMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOI Mex1y Bekropamu. CKalsipHOE NpOU3BEAEHUE
BEKTOPOB.

11 KIIACC

Tesia Bpamenust

[TonaTHs: OUIMHAPUYECKAs ITOBEPXHOCTh, KOHHWYECKas TIOBEPXHOCT,
chepudeckas TOBEpXHOCTh, oOOpasylomue TMoBepxHocTe. Tema BpalieHus:
IWIAHIP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. B3auMHOe pacmoiokeHue
chepsl M IUIOCKOCTH, KacaTelbHas INIOCKOCTh K cdepe. HM3o0paxkeHnue Ten
BpalllcHUs] Ha TUIOCKOCTU. Pa3BépTka nmuiamHApa W KoHyca. CuMMeTpust cdepbl H
nrapa.

O6béM. OcHOBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJILHOTO Tapajuiejienuiena u ciaeactBus u3 He€. OO0bEéM mpsMor u
HAKJIOHHOW MPH3MBbI, IWJIWHJpA, MUpaMuIbl 1 KoHyca. OObEM Imapa M MapoBOTO
CerMeHTa.

KoMOuHanun Tenm BpalieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BmmcaHHAs B
IWIMHIP, OIHMCaHHAas OKojo unuiauHApa. Ilepeceduenme cdepbl M mapa c
wiockocThio. Kacanue mapa m cdepbl miockocTeio. [loHATHE MHOTOrpaHHHKA,



OMKMCAHHOTO OKOJO cdepbl, cdepbl, BNUCAHHOH B MHOTOIPAHHUK WM TEJO
BpallICHHUS.

[Inomane MOBEPXHOCTH LWIMHAPA, KOHYyCa, IUiomaab chepbl U e€ yacrel.
ITonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, ILIOMIAJICH ITOBEPXHOCTEH
nonoousix (uryp. IlpeobpazoBanune moaoOus, romoretus. Pemienuwe 3agad Ha
IJIOCKOCTH C UCIIOIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

ITocTpoeHue ceyeHnii MHOIOTPAaHHUKOB U TEJl BPALIEHUS: CEUYECHHUs LIWIHHIpA
(mapannenbHO Y MEPHEHAMKYJISIPHO OCH), CEUEHHS KOHyca (mapajuieibHbIe
OCHOBAHMIO U MIPOXOJIAILIME Yepe3 BEPIIHUHY), CEUEHUS 111apa, METOAbI TOCTPOEHUS
CEUEHUI: METOJ CIIE0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ IEpEeHOCca
CEKylIEH MIIOCKOCTH.

BekTopbl H KOOPANHATHI B MPOCTPAHCTBE

Bekropel B mpoctpanctBe. Omnepauuym HaJx BeKkTopamu. BekTopHoe
YMHOKEHUE BEKTOpOB. (CBoOMCTBA BEKTOPHOIO YMHOXEHUA. lIpsMoyronbpHas
cuUcTeMa KOOpJAMHAT B IpocTpaHcTBe. KoopauHate! BekTopa. PasiioxxeHue BeKkTopa
no Oasucy. KoopanHaTHO-BEKTOPHBIA METOJ NpPHU PELIEHHMH TIE€OMETPUYECKHUX
3ajad.

JIBUKeHUs B IPOCTPAHCTBE

JIBmkeHus mpocTtpaHcTBa. OtoOpaxkeHus. J[BHKEHUS U PaBEHCTBO (QUTYD.
OOuue cBoicTBa JBWKEHUH. Buasl JBWXKEHUN: mapalielbHbIM MEepeHoc,
LEHTpaJibHass CUMMETPHS, 3€pKajbHas CUMMETpPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u cepa Diinepa.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpa:kaanckoe BOCIIUTAHME:

c(hOpMHPOBAHHOCTH TPAKIAHCKOMN MO3UIIMUA 00YUaAIOIIEToCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4YJIEHa  POCCHUHCKOro  oO0lIecTBa,  MPEJACTaBICHUE O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHU,
IpoLEeayp TPaXxAaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHE
B3aHMOJICICTBOBAaTh C COLMUAIBbHBIMU HHCTUTYTaMHU B COOTBETCTBUHU C HX
GYHKIUSMUA U HA3HAYCHUEM;

2) naTpuoTHYecKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUHCKON TPa)KTAHCKOW HMIEHTUYHOCTU, YBAKECHUS K
MPOIIIOMY M HACTOAIIEMY POCCUUCKOW MAaTEMATHUKH, HEHHOCTHOE OTHOIICHHUE K
JOCTUKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU ILIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTIKEHHW B JPYrUX HayKaxX, TEXHOJOrusx, cdepax
3KOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHUE TYXOBHBIX I[EHHOCTEH POCCHUUCKOro Hapojaa, chOpMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOTO IOBEAECHHUS, CBSI3AHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTMIKCHUM HAYKH U JICSITEIBbHOCTBIO YYEHOIO, OCO3HAHHUE
JMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYHUBOTO OYIYIIETO;

4) 3cTeTH4eCKOe BOCIIMTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs O3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0O0BEKTOB, 3a/1a4, PEIICHUH, PACCYKIEHUN, BOCIIPUUMIUBOCTh
K MAaTEMAaTUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BocIUTAHHE:

c(OpMHPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTHUYeCKHEe 3HAaHUS B
MHTEpecax 3J10pOBOro U 0e30MmacHoro oopasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHITUU U
OTJIbIXa, peryisipHas (usnuecKkass akTUBHOCTH), (PM3HMUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTENBHOM AEATENBHOCTBIO;

6) Tpy10BOE BOCIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYIOIIO0Us, HHTEpeC K
pasiuuHbiM  cepam  TPOPECCUOHATIBHOW  JIESITEIbHOCTH,  CBS3aHHBIM €
MaTEeMaTUKOW H e€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mpodeccur u peaqn3oBBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTU4yecKoMy  OOpa3oBaHUI0O U



caMoOOpa30BaHUI0 Ha TMPOTSHKEHUU BCEW KU3HH, TOTOBHOCTh K AaKTHBHOMY
YYacCTHIO B PEIICHUH MPAKTUYECKUX 3aJ1a4 MaTeMaTUYECKON HaNPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpPhl, TIOHUMAHWE BIIASHHUS
COIMATbHO-?KOHOMUYECKUX TMPOIIECCOB HA COCTOSHUE MPUPOJHON M COIMATbLHON
Cpellbl, OCO3HAHHE TJI00AIBHOIO XapaKTepa dKOJOTUYECKUX MPoOiieM, OpUeHTAIUs
HAa TPUMEHEHHE MaTEeMaTUYeCKUX 3HAaHWW Mg pelieHus 3ajad B 00JacTH
OKpY’)Karoliel cpeibl, IUJIAHUPOBAHUE IIOCTYNKOB U OLICHKM HMX BO3MOXHBIX
MOCJICACTBUM JIJIsl OKPY>KAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUA HAyKH W OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUE
MaTeMaTUYEeCKOM HAayKHW Kak c(epbl 4eIoBEYECKOM MJesTeIbHOCTH, 3TarnoB €&
pPa3BUTUS W 3HAYUMOCTH I PA3BUTUS UUBWIM3ALMM, OBJAJCHUE S3BIKOM
MaTeMaTUKH M MATeMaTUYECKOW KYJIbTYpOW KakK CpPEICTBOM IIO3HAHMS MHpA,
FOTOBHOCTh OCYIIECTBIISATh MPOEKTHYI) M HUCCIEAOBATEIbCKYIO JESATEIbHOCTh
WHJMBUIYAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

ba3oBble jjornueckue a1eicTBMs:

BBUSIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUUYECKHUX
OOBEKTOB, TIOHATHH, OTHOIIEHWH MEXKIYy TMOHATHIMH, (PopMyIUpoBaTh
oTnpeJieNIeHUs] TIOHITUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiacCU(pUKAIUH,
OCHOBaHMS 1711 0000IEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOJUMOI0 aHAIMN3a;

BOCIIPUHMMATh,  (OpPMYIUPOBATH U  MPEOOpPa3OBBIBATh  CYXKICHHUS:
YTBEPAUTENbHBIC U OTPULIATENIbHBIC, €IMHUYHbBIC, YACTHBIC U 00IIIHUE, YCIOBHBIE;

BBISIBIISITh MATEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U MPOTUBOPEYUS
B (pakTax, JaHHBIX, HAOJIIONECHUSAX W YTBEPXKICHUSX, MpeasiaraTh KpPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTENW U NPOTUBOPEUN;

JenaTh BBIBOABI C HCMOJIL30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHUBHBIX W
VMHIYKTUBHBIX YMO3AKIIOUECHHH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

IIPOBOJINTH CAMOCTOATENLHO J1I0KA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUN
(mpsiMble U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO, IPUBOJIUTH NIPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBOJIBI,

BbIOMpaTh crnoco0 penieHust y4eOHOM 3ajaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pelIeHUs, BbIOMpaTh HaumOoJee MOAXOMAIUMHA C  Y4ETOM
CaMOCTOSITEIILHO BBIJCICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBarejJbcKme AeCTBUS:



UCIOJIb30BaTh BOIPOCHl KakK MCCIEI0BATENbCKUA HHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MpodiieMy,
yCTaHaBIMBaTh MCKOMOE U JIaHHOE, (hOpMHUpOBaTh TUIOTE3Y, apryMEHTUPOBATh
CBOIO NTO3ULIMIO, MHEHHE;

IPOBOJUTH CaMOCTOATENbHO CIUIAHUPOBAHHBINA 3KCIEPUMEHT, HCCIEA0BaHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTEMAaTUYECKOTro 0OBEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMHU, SBJIECHUSIMHU, IIPOLIECCAMU;

CaMOCTOSITELHO (HOPMYJIMPOBATH OOOOIIECHUST U BBIBOJBI IO pPE3yJibTaTaM
OPOBENEHHOIO  HAOJIOJIEHUs, MCCIENOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTh
HOJYYEHHBIX PE3y/bTAaTOB, BBIBOJAOB U 0000IEHUI;

IPOrHO3UPOBATh BO3MOKHOE PA3BUTHE IIpPOLlECCa, a TAaKKE BBIIBUIATH
IPEATNONIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ nngopmanueii:

BBIBJIITh JeUIUTHl MHPOpPMAIUK, JaHHBIX, HEOOXOAUMBIX ISl OTBETa Ha
BOIIPOC U JJIs pELICHUS 3a]1a4H;

BbIOMpaTh MH(OPMALIUIO U3 UCTOUHUKOB PA3NUYHBIX THUIIOB, AaHAJTU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WMH(OOPMAIMIO PA3JIUYHBIX BHUIOB M
(dopM npeacTaBieHus;

CTPYKTYypUpPOBaTh HMH(GOPMALIMIO, MPEJICTaBIATh €€ B Pa3IM4YHBbIX (opMax,
WUTIOCTPUPOBATh TpadUyuecKy;

OLICHUBATh HaAEKHOCTh uH(pOopMaIu o CaMOCTOSITETIbHO
c(hOopMyIUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKaTHBHbIC YHHBEPCAJIbHbIC Y4eOHbIE A1eHCTBHUSA

O0menue:

BOCHIPUHHMMATh U (POPMYJIMPOBATh CYXJI€HHSI B COOTBETCTBUU C YCIOBUSMHU U
HeNsIMU  OOIIEHUS, SICHO, TOYHO, IPAMOTHO BBIPA)XKaTh CBOIO TOYKY 3PEHHS B
YCTHBIX M IMCBMEHHBIX TEKCTAX, JaBaTh IOSCHEHMS 110 XOMY PELICHHUs 3aJayH,
KOMMEHTUPOBATh MOIYy4YECHHBIA PE3yJIbTaT;

B XOZ€ OOCYXJEHHUs 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXAAEMOU TEMBI,
npoOseMbl, penaeMol 3aJaud, BbICKA3bIBaTh MJIEH, HAIEJIEHHbIE Ha IIOMCK
pELIEHMs], COINOCTAaBJIATh CBOM CYXKIEHHUS C CYXICHUSMHU JPYIMX YYaCTHHKOB
auanora, oOHapyXHUBaTh Pa3IMYUEe W CXOJICTBO TMO3UIUH, B KOPPEKTHOH (opme
(opMynHpOBaTh Pa3HOIIACHS, CBOM BO3PAKEHUS;

IPEICTABIATh PE3YJIbTAThl PEIICHUS 3a/1a4y, SKCIIEPUMEHTa, UCCIIEA0BaHus,
IOPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (OpMAT BBICTYIUICHUS € Y4YETOM 3ajaay
PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe IelicTBUS
Camoopranuzanus:



COCTAaBJIATH IIJIaH, AJITOPUTM PELIECHUS 3a/1a4i, BRIOUpATh CIOCOO pElIeHUs C
y4€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEIIEHUN C y4€TOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIMOHAIbHBIN HHTE/JIEKT:

BJIAJ€Th  HABbIKAMHU  IO3HABAaTEJIbHOM  peQuIeKCMM Kak  OCO3HaHUS
COBEPIIAEMBIX JICUCTBUI U MBICIIMTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB, BIAJETh
crocob0aMy CaMOIIPOBEPKH, CAMOKOHTPOJIA Hpolecca W pe3yibTara pelieHHs
MaTEeMaTUYECKOM 3aJ1auu;

NPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPU PELICHUH 3a]a4H,
BHOCUTH KOPPEKTHUBBI B JEATEIHHOCTH HA OCHOBE HOBBIX OOCTOSITENIbCTB, JIAHHBIX,
HaAWJICHHBIX OIMNOOK, BBISIBICHHBIX TPYIHOCTEIH;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa LEIH U YCIOBUSAM, OOBACHATH IPUUYNHBI
JOCTHXKEHHUS WA HEJIOCTH)KEHUS] PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTH OIIHUOKY,
JaBaTh OIIEHKY NPUOOPETEHHOMY OIIBITY.

CoBmecTHAasl 1eATEJIbHOCTD:

NOHMMAaTh M HCIIOJIb30BaTh MPEUMYIECTBA KOMAaHIHON M HHJIWBHIYaJIbHOU
paboThl mNpuU pelieHuH Y4eOHbIX 3ajay, M[PUHUMATh 1elb COBMECTHOMU
NeSTENbHOCTH, TUIAHUPOBATH OPTraHU3AIlMI0 COBMECTHOM palOThI, pachpeneisiTh
BUABl paboOT, [OroBapuBaThCS, OOCYXKIaTh MPOLECC M pe3yiabTaT paboThl,
00001aTh MHEHUS HECKOJILKHX JIFOJICH;

y4acTBOBATh B IPYMIOBBIX QopMax paboTsl (00CYxJeHUs, 0OMEH MHEHH,
«MO3rOBbI€ IITYPMBI» M UHBIE), BBIIOJIHATH CBOIO 4YacTh pabOTBl U
KOOPJAMHUPOBATh CBOMU JACHCTBUS C JPYrMMHU YJI€HAMU KOMAaH/bl, OLICHHUBATh
KayecTBO CBOEro BKJaJa B OOIIMK MPOAYKT MO KPUTEPHUSIM, CPOPMYIHMPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaromuiicss HAyIUTCS:

e CBOOOJIHO OIEpPUPOBATh OCHOBHBIMU TMOHSATUSIMU CTEPEOMETPUU TPHU
pElIeHUH 3a/1a4 U MPOBEICHUU MATEMAaTUUYECKUX PACCYKICHUM;

e TMPUMEHSATH AKCHOMBI CTEPEOMETPUU U CIEICTBUS W3 HUX MPU PELICHUU
reOMETPUYECKHUX 33/1aY;

e KJIACCHU(PUIIMPOBATH B3aUMHOE PACIIOJIIOKEHUE TPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO oOMNEpPUPOBATH TMOHATUSIMU, CBA3aHHBIMU C yrjJaMd B
MPOCTPAHCTBE: MEXIY TMPSMBIMA B TPOCTPAHCTBE, MEXIY MNPSIMON U
IUIOCKOCTBIO;

e CBOOOJIHO OMIEPUPOBATH MOHSTUAMHU, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJHO pacro3HaBaThb OCHOBHBIE BHJIbI MHOTOIPAHHUKOB (TIpU3Ma,
UpaMu/Ia, MPSAMOYTOJIbHBIN Hapasuleenune, Ky0);

e KJIacCU(PUIIMPOBATb  MHOTOIPAHHUKHW,  BbIOMpas  OCHOBaHMS IS
KJIaCCU(UKAIUH;

e CBOOOJHO OMNEpUPOBATH TMOHATUSIMU, CBSI3aHHBIMH C  CEUEHUEM
MHOT'OTPaHHUKOB TIJIOCKOCTBIO;

e BBINOJIHATh napajuielibHOE, LEHTpaIbHOE u OpPTOrOHAJIBHOE
MPOCKTUPOBaHKUE (HUTYp HA TIOCKOCTH, BBITIONHATh W300paKeHUS (PUTYD
Ha IUIOCKOCTH;

e CTPOUTH CEUYEHUS MHOIOTPAHHHMKOB PA3JIUYHBIMH METOAAMH, BBIIOJIHATH
(BBIHOCHBIE) TIOCKHUE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIUKUCIATH  IUIOMIQJAM  TOBEPXHOCTEH  MHOTOrpaHHUKOB  (TIpu3Ma,
NUpaMuia), FEOMETPUUECKUX Tell ¢ TpUMEHEHUuEM (HOopMYyT;

e CBOOOJIHO OTNIEPUPOBATH MOHSATUSMH: CUMMETPHS B MPOCTPAHCTBE, IEHTP,
OCb M IUIOCKOCTh CHUMMETPHUH, ILIEHTP, OCh M IUIOCKOCTh CHUMMETPUHU
durypsr;

e CBOOOJHO ONEPUPOBATH MOHATHUAMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJMHATaM B MPOCTPAHCTBE;

e BBINOJHATH JACUCTBUS HaJl BEKTOPAMHU;

e pemarh 3aJa4d Ha JIOKa3aTeJIbCTBO MAaTEMATHYECKUX OTHOIICHUM W
HaXO0XJICHUE TE€OMETPUYECKUX BEJIMYHMH, MPUMEHSSI M3BECTHBIE METOJbI
MIpU PELICHUH MAaTEeMaTUYECKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJII0’KHOCTH;

e TMPUMEHSATH TMPOCTEUIIME TMPOTPAMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PELICHUH CTEPEOMETPUUECKUX 3a/1a4;

e U3BJICKaTh, MNPEOOPA30BBIBATh M WHTEPIPETUPOBATH HWHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (QUrypax, IMpeACTABICHHYIO Ha
YepTekKaxX U PUCYHKAX;

e TMPUMEHSATH IIOJYYECHHbICE 3HAHUS HA TNPAKTUKE: CpaBHUBATh U
aHAJIM3UPOBATH PEAbHbIE CUTyallud, MPUMEHSATh H3YYCHHBbIE MOHSATUSA B
mpoiiecce IMOMCKa  pelieHds MaTeMaTU4ecku  CcPopMyTupOBaHHOU
npo0JieMbl, MOJIEIUPOBATh pealIbHBIE CUTYyallMM Ha SA3BIKE T€OMETPHH,
UCCIIEI0BaTh MOCTPOCHHBIE MOJIENIA C UCIOJIB30BAHUEM T'€OMETPUUYECKUX
MOHSATUM W TEopeM, ammapara aiareOpbl, pemarh MPaKTUUYECKUE 3aJauu,
CBSI3aHHBIC C HAXOXKJICHUEM T€OMETPUUECKUX BEJIUYHUH;

e HMETh MpEACTaBJICHUS 00 OCHOBHBIX JTalax pPa3BUTHS T€OMETPUHM Kak
COCTaBHOM 4acTu GyHIAMEHTA PA3BUTHUS TEXHOIOTUH.

K xonny 11 kiaacca oOyvaromuiicss HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATHUSMH, CBSI3aHHBIMH C IWJIMHIPUYECCKOM,
KOHUYECKOH W c(hepruyecKkoll TMOBEPXHOCTSAMH, OOBSCHITH CIOCOOBI
MOJTY4YEeHHUS;

OIIEpUPOBATH MOHSATUSMH, CBI3aHHBIMH C TEJIAMH BPAIICHUS: IIMIHHIIPOM,
KOHYCOM, c(hepoit u mapom;

pacro3HaBaTh Tela BpamieHus (UWIUHApP, KOHYyc, cdepa W 1map) u
OOBSICHATDH CIIOCOOBI TOTYUYECHUS TEJ BPAIlICHHUS;

KJIaCCU(DUITMPOBATH B3aUMHOE PACIIONOXKEHNE C(HEPhI U TIIOCKOCTH;
BBIYHCIIATh BEIIMYMHBI DJIEMEHTOB MHOTOTPAHHWKOB W TEJl BpaIICHWS,
O00BEMBI W IUIOMIAIA MOBEPXHOCTEH MHOTOIPDAHHUKOB W TeJl BpAIllCHMUS,
T€OMETPUIECKUX TeJl C TPUMEHEHUEM (HOPMYIT;

CBOOOZHO OMEPUPOBATH MOHATHUAMH, CBI3AHHBIMA C KOMOWHAITUSIMH TEIT
BpalicHUs ¥ MHOTOTPAaHHUKOB: MHOTOTPaHHUWK, BIIMCAHHBIA B chepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOIOTPAHHUK WJIU TEJIO
BpAIICHUS;

BBIYHCIIATH COOTHOIICHUS MEXKY TUIOMASIMUA TIOBEPXHOCTEN M 00bEMaMu
IOJTOOHBIX TEI;

n300pakaTb u3ydaeMble (UTYpHI, BBHITIOJHATh (BBIHOCHBIC) TUIOCKHE
YepTEXKHU W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUI CBEpPXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHSI TEJ BPAIICHHUS;

W3BJICKaTh, WHTEPIPETUPOBATh W MPeoOpa3oBBIBATh HWH(POPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (HUrypax, MPEACTaBICHHYI0 Ha
yepTexax U pUCYHKaX;

CBOOOTHO OMIEPUPOBATH MOHSATHEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHATDH OTIEPAIMH HAJl BEKTOPAMU;

3aJ1aBaTh MIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
peliaTh reOMETPUYECKHUE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXIY MPSIMBIMHU
U IJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUN OT TOYKH JO IUIOCKOCTH, B
1[EJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOa IIPU PEIICHUH;
CBOOOZTHO OMEpUPOBATh TIOHATHUSIMHU, CBSI3AHHBIMH C JIBIDKCGHUEM B
MPOCTPAHCTBE, 3HATH CBOMCTBA JIBHKECHHM;

BBITIOJIHATh M300paXKE€HUS MHOTOTPAHHMKOB W TeJI BpalICHHUS TIPH
napajijieIbHOM — [EepPeHOCe, IEHTPAIbHOW CUMMETPHUH, 3€pKaIbHOM
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSIMOU, TpeoOpa3zoBaHus MOT00US;
CTPOUTH CEUEHUS MHOTOTPAHHUKOB M TEJI BPAIICHUS: CEUCHUS IMIUHIPA
(mapasnenbHO U MEPIEHAUKYIISIPHO OCH), CEUEHUs KOHyca (MapaiieiabHbIe
OCHOBAHMIO M MPOXOJSIINE Yepe3 BEPIINHY), CEUCHUS 11apa;
UCIOJIb30BaTh METOABl TIOCTPOCHHS CEUEHUH: METOJ| CIEeAO0B, METO]
BHYTPEHHETO TIPOSKTUPOBAHHS, METO]I TEPEHOCA CEKYIIEH TIIOCKOCTH;



JIOKA3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

MPUMEHSTh TeoOMeTpUYecKre (DAKTHI JJIsi PEIICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOoJaraloliX HECKOJbKO IIaroB PEUICHUs, €CIU YCIOBUS
IIPUMCHEHMS 33/1aHbI B IBHOW 1 HEIBHOH (hopme;

pemarh 3ajJadyd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOLICHWM U
HaX0XJICHUE TEOMETPUUECKUX BEINYMH;

MPUMEHSATh MPOTPAMMHBIE CPEACTBA M SJIEKTPOHHO-KOMMYHUKAIMOHHBIE
CHUCTEMBI IIPU PEHICHUU CTEPEOMETPUUECKUX 3a/1a4;

MPUMEHATh  TOJYYEHHbICE  3HAHUS  HA  MPAKTUKE:  CPaBHUBAT,
aHAJIM3UPOBATH U OIICHUBATH PEAJIbHBIE CUTYAIIUU, IPUMEHSITh U3YUECHHBIC
MOHSATHS, TEOPEMBI, CBOMCTBA B IIPOLIECCE€ IIOUCKA  PEIICHUS
MaTeMaTU4ecku  CPOPMYJIUPOBAHHOW  MPOOJIEMBbI,  MOJEIUPOBATH
peanbHbIE CUTYAallMM Ha SI3bIKE T€OMETPUHU, HUCCIEIOBATh MOCTPOECHHBIC
MOJIEIM C HCIOJb30BAHUEM TIE€OMETPUYECKUX TOHATHM UM TEOpEM,
ammapaTta anreOpbl, pemarb MPAKTHYSCKHE 3aJlaud, CBS3aHHBIE C
HAaXO0XKJICHHUEM I'€OMETPUYECKUX BEITUYHNH;

UMETh TPEJACTaBICHUS OO0 OCHOBHBIX 3Tamax Pa3BUTHS T'€OMETPUHM Kak
COCTaBHOM YacTH (DyHJIaMEHTa Pa3BUTHS TEXHOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NporpaMMbl Bcero Konrpobire | IpakTireckire o0pa3oBaTejibHbIE
padoThbI padoTsI pecypent

BBenenue B ctepeoMeTpuio 23 1 0

B3anMHoe pacronokeHue NpsMbIX B 6 1 0

MIPOCTPAHCTBE

[NapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 3 0 0

IIPOCTPAHCTBE

HepneHz[mimepHocn, MPSIMBIX U o5 0 0

IJIOCKOCTEH B MPOCTPAHCTBE

VYTIIBI ¥ paccTOSTHUS 16 0

MHororpaHHUKH 7 0

BekTopsl B mpocTpaHCcTBE 12 0

HOBTOPGHI/IC, 000011IeHrE U CUCTEMATHU3ALINA 5 5 0

3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
No n/n HanmenoBaHue pa3iesioB 1 TeM Komrponnsre Mpaxrmueckie (undposbie)
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIe
padoTbI padoThbI pecypesr
1 AHanuTuyeckas reoMeTpHst 15 1
5 [ToBTOpEHwme, 0606H1€HI:I€ u 15 1
CUCTEeMaTH3allMs 3HaHU
3 O0BEM MHOTOTPaHHHKA 17 1
Tena Bpamenus 24 1
5 [Tnomanu MOBEpXHOCTH U 00BEMBI 9 1
KPYIJIBIX TeJ
6 JIBrokeHUs 5 1
2 [ToBTOpeHue, 06061ueH1:1e u 17 5
CUCTEeMaTH3alMs 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







HNOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTpoabusbie
padoTsI

IIpakTHYeckue
padoTsI

Jara
U3yuyeHus

JIeKTPOHHbIE
uudgpoBbie
o0pa3oBaTe/bHbIE

pecypcsbl

OcHoBHBIE TIpaBUIIa U300paKEHHS HA
PHUCYHKE IIJIOCKOCTH, NapajlIeIbHbIX
NpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TonsiTHsI cTepeOMeTpHH: TOUKa, TIpsiMas,
MJI0CKOCTh, MPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa U300paKEHUS HA PUCYHKE
TUTOCKOCTH, MapaJuICIbHBIX TPSMBIX
(0Tpe3KoB), cepeIuHbI OTPE3Ka
[ousiTHs: TIepeceKaromuecs TIOCKOCTH,
MEPECEKAIOIINECS MPsiMasi ¥ MJIOCKOCTh;
TIOJTYIIPOCTPAHCTBO

[MoHsTHS: TIepeceKaroIuecs MIOCKOCTH,
HIepECEKAIOIINECs PSIMasi U TNIOCKOCTb;
HIOJTYTIPOCTPAHCTBO

MHororpaHHHUKH, H300pakeHue
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOLUX 0ObEKTOB

MHororpaHHHuKH, H300pakeHne
MPOCTEHUIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOIUX 00bEKTOB

AKCHOMBI CTEPEOMETPHH U TIEPBbHIE




cieacTBus n3 HUX. CriocoObI 3a1aHus
MPSIMBIX M TJIOCKOCTEH B TIPOCTPAHCTRBE.
O0603Ha4eHUs MPSAMBIX U TUNIOCKOCTEH

AKCHOMEI CTCPCOMCTPHUU U IICPBLIC
CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHH U IIEPBHIE
CJIIEACTBUS U3 HUX

10

N300pakeHne ceueHnit mupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé6pa. M3obpakeHue nepeceyeHus
MIOJIYYEHHBIX IUIOCKOCTEN. PackpammBanue
IIOCTPOEHHBIX CEYEHUN pa3HbIMU LIBETAMU

11

N300pakeHne ceueHuit mupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé6pa. M3obpaxxeHne nepeceyeHust
IIOJIYYEHHBIX IUIOCKOCTEN. PackpammBanue
IIOCTPOEHHBIX CEYEHUN pa3HbIMU LIBETAMU

12

N300pakeHune ceueHuit mupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé6pa. M3obpaxxeHne nepeceyeHmst
IIOJIY4EHHBIX IUIOCKOCTEN. PackpammBanue
IIOCTPOEHHBIX CEYEHUN Pa3HbIMU LIBETAMU

13

N300paskeHre CeUeHH MUpaMHUIbI, Ky0a 1
IPU3MBI, KOTOPBIE IPOXOAT Yepe3 ux
pé6pa. M3obpaxkeHue nepeceyeHust
IIOJIy4€HHBIX IUI0CKOCTeN. PackpamyBanue
HOCTPOEHHBIX CEUCHHH Pa3HBIMH LBETAMH

14

Merton cienoB sl TOCTPOCHUS CEUCHUIA.
CaoiicTBa niepeceyeHui NpsIMbIX 1




IUIOCKOCTEH

15

Merton crienoB AJis MOCTPOSHUS CEUECHUN

16

Mertopa ciie1oB AJi MOCTPOECHUS CEUEHUN.
CBoiicTBa nepecevyeHu MpsMbIX U
IUIOCKOCTEH

17

[TocTpoenue ceuenunii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEpPTEXKEH U 3aMHCh 11ar0B
IIOCTPOEHHUS

18

[TocTpoenue ceuenunii B mupamu/e, Kyoe
o TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX ‘-IGpTC)KGﬁ U 3aIIMCh 11aroB
IIOCTPOEHHUS

19

[TocTpoeHue ceueHnuii B mupamue, Kyoe
1o TpémM ToukaM Ha p&bpax. Cozmanue
BBIHOCHBIX YE€pPTEKEH U 3aMHCh 11ar0B
MOCTPOEHUS

20

[TocTpoeHue ceuenuii B mupamue, Kyoe
o TpéM ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX YE€pPTEkKEH U 3aMHCh 11ar0B
MOCTPOEHUS

21

[ToBTOpenue mnanumerpuu: Teopema o
IPONOPIUOHATIBHBIX O0Tpe3kax. [logobue
TPEYroJIbHUKOB

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHHUIX Ha
BBIHOCHBIX UepTexkax. McTtopus pazBuTus
IJIJAHUMETPUU U CTEPEOMETPUU




23

KoHTposnbHas padoTa "AKCHOMBI
crepeometpun. Ceuenus"

24

B3anMHOe pacnoyioxKeHue IpsIMbIX B
npocTtpancTBe. CKpelyBarommecs
npsMble. [Ipu3Haku ckpermBaronmxcs
npsaMbIx. [lapamuiensbHble npsiMble B
IIPOCTPAHCTBE

25

TeopeMa 0 CylIeCTBOBAaHUH U
€IMHCTBEHHOCTH MPSIMOI MapasuiebHON
JTAaHHOU MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeKalIeH Ha JaHHOU
npsiMoil. JlemMma o nepecedeHun
MapajuieNIbHbIX MPSMbIX MIOCKOCThIO

26

[NapannensHOCTh Tpex NpsAMbIX. Teopema o
TpEX MapauleabHbIX OpAMBIX. Teopema o
CKPEIINBAIOIINXCS IPAMBIX

27

[TapannenpsHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOICTBA NapaJIEIBLHOTO
npoekTupoBanus. M3o0paxeHne pa3HbIX
¢buryp B napauienbHON IpOeKUUN

28

[enTpanbHas npoeKkus. Yroiui ¢
COHAIIPaBJICHHBIMU CTOPOHAMU. YTOII
MEXTy IPSIMBIMU

29

3amaun Ha TOKAa3aTeIbCTBO U
HCCIIeOBaHUeE, CBSI3aHHEBIE C
pacIoI0KEHUEM IPSIMBIX B IIPOCTPAHCTBE

30

[NonsiTus: mapanneabHOCTh MPSIMON U
TUTOCKOCTH B IpocTpaHcTBe. [Ipu3Hak
MapajuIeTbHOCTH PSMOH U TUTOCKOCTH.




CaolicTBa mapauieIbHOCTH IPSIMOU U
IJI0CKOCTH

31

FeOMeTpI/I‘-IeCKI/IC 3ala4di Ha BBIYUCIICHUC U
JI0Ka3aTeIbCTBO, CBS3aHHBIC C
NapajuIeIbHOCTHIO PSIMBIX M IJIOCKOCTEH
B TIPOCTPAHCTBE

32

[TocTpoeHune ceueHns, IPOXOASAIIETO Yepes3
JIAHHYIO IIPSIMYIO Ha 4epTekKe U
[apajuIeIbHOrO ApYyrou npsamoi. Pacuér
OTHOILICHUN

33

[MapannensHas TpOeKIHs, TPUMECHEHNE
JUTSI TIOCTPOCHUSI CEUeHUH KyOa u
napasienenunena. CBoicTBa
napauiesieune1a ¥ Mpu3Mbl

34

[Napannenshbie muockoctu. [lpuznaku
apajuIeIbHOCTH JBYX IJIOCKOCTEN

35

TeopeMa 0 napasiebHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH, IPOXOAALIEH
yepes TOUKY, He MPUHAIIICKAILYIO TaHHON
IJIOCKOCTH U CJICJICTBUS U3 HEE

36

CBolicTBa napasuieabHbIX INIOCKOCTEN: O
[apaJUIEIbHOCTH MPAMBIX IIEPECCUCHUS
IIPY [IEPECEUYEHUN IBYX MapaJlICIIbHBIX
IJIOCKOCTEH TpeThei

37

CBolicTBa napasuieabHbIX INIOCKOCTEN: 00
OTpe3Kax apaIeIbHBIX IPSIMBIX,
3aKJIF0YEHHBIX MEXy NapajlieIbHbIMU
IUIOCKOCTSIMU; O TIEPECEUEHNH TIPSIMOM C
ABYMA ITapaJuICJIbHBIMU INIOCKOCTAMUA




38

[ToBTopenue: Teopema Iudaropa Ha
IJI0CKOCTH

39

[loBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napasuiesnenumnesia

41

Brrurcnenue 1muH OTpE3KOB B KyOe U
MPSMOYTOJIBHOM MapajuiesIeuIe/1e

42

[TeprieHAMKYASAPHOCTH MPAMOUN U
mockocth. [Ipusnak
NEePHEHANKYIIPHOCTH TPSIMON U
IJIOCKOCTH

43

[TeprieHANMKYASAPHOCTH MPAMOMN U
wiockocTH. [Ipu3nak
MePIIEHIUKYISIPHOCTH TIPSIMOU 1
IUIOCKOCTH

44

Teopema o CyIiecTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAILECH
4yepe3 TOUKY MPOCTPAHCTBA U
NEePHEHANKYISIPHOHN K TIOCKOCTH

45

[InockocTH U epreHIUKYISIPHBIE UM
IPsIMBIE B MHOTOTPaHHHUKAX

46

[InockocT U epHeHAuKYISIpHbIE UM
IPSIMBbIE B MHOTOTPaHHUKAX

47

[lepnieHquKyIsAp U HAKJIOHHAS.
ITocTpoeHune nepneHauKyIsApa U3 TOYKU HA

IPSIMYIO

48

[lepnenauKynsap v HaKIOHHAS.




[TocTpoenue neprneHuKynspa U3 TOYKUA Ha
MIPSMYIO

Teopema 0 TpEX NMEPIEHAUKYIIAPAX

49
(mpsimast 1 oOpaTHast)

50 Teopema 0 TpEX nepHEeHAUKYIApAX
(npsimast u oOpaTHast)

51 Yron Mexay CKpeuuBarOIUMUCS
IPSIMBIMU
[lonck nepneHANKYISAPHBIX MPSMBIX C

52 IIOMOUIBIO MEPIEHANKYIIIPHBIX
IJIOCKOCTEMN

53 OproroHanbHOE MPOSKTUPOBAHNE
[TocTpoenue ceuenuii Kyoa, IPU3MBI,

54 IIPABWJIBHOM NUPaMU/BI C IIOMOILBIO
OpPTOTOHAJILHOMN MPOEKINHU
[locTpoenue ceuenuii kyda, IpU3MBlI,

55 IPABWJIBHOW MUPaMUIBI C TIOMOIIBIO
OpPTOTOHAJILHOW MTPOEKIIMH
CumMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJIBHO MI0ckocTu. [lnockoctn
CUMMETPHUI B MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHauKyJIIpHOCTH OPSIMON U
IUIOCKOCTH KaK CJIEJCTBUE CUMMETPUU

58 [IpaBunbpHBIE MHOTOTpaHHUKH. Pacuér
PacCTOSHMIA OT TOYKH [0 MJIOCKOCTHU

59 [IpaBuiibHBIE MHOTOIpaHHUKH. Pacyér
PacCTOSAHMN OT TOYKH [0 IJIOCKOCTH

60 CriocoObI OMYCTHTh NEPICHIANKYIISPHIL:




CUMMETPHS, CABUT TOUKH 110
rapajuleIbHOM IPSIMOM

61

CnBur no HenapasuieabHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

Kontposbnas padota "B3aumuoe
pacIonoKeHNe MPSMBIX U IJIOCKOCTEN B
npoctpaHcTee”

63

[ToBTOpEHME: Yyroa MexXay NPSIMBIMU Ha
MJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHUHYCOB

64

65

[loBTOpEHME: Yyroa Mexay
CKPELIUBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

FeOMCTqueCKHe METOAbI BIYUCICHUS
yriia MCXAy NpsIMbIMA B MHOT'OI'PaHHHUKAX

66

JIByrpanHsblil yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPaHHOIO yrjia

67

[lepnenaukynspueie miaockoctu. CBoiicTBa
B3aUMHO MEPIIECHIUKYIISPHBIX TUIOCKOCTEH

68

[Ipu3Hak nepneHANKyIIPHOCTH
MJIOCKOCTEM; Teopema o MpsiMOi
MepEeCEeUYCHMs JBYX IIOCKOCTEN
NEePHEHIUKYISIPHBIX TPEThE! MIIOCKOCTH

69

[IpsMoyroabpHbIA Mapasuienenunen; Kyo;
U3MEPEHMs], CBOUCTBA MPAMOYTOJIbHOTO
napajulesIenuIne1a

70

Teopema o AuaroHanu NpsIMOYroJbHOIO




napajjeiaenuicaa u CI€ACTBUC U3 Heé

71

CrepeoMeTprUieCcKre U IPUKIIATHBIC
3a/1a4y¥, CBSI3aHHBIC CO B3aUMHBIM
PACIONIOKEHUEM MPSMBIX U TUIOCKOCTH

72

HOBTOpCHI/IeZ CKPCIIUBAOIHECA IIPAMBIC,
mapaJlJICJIbHBIC IMIIOCKOCTH B CTAHAAPTHBIX
MHOI'OrpaHHHUKax

73

Hapa napaijICJIbHBIX IUIOCKOCTEH Ha
CKpCHINBAOIHNXCA IIPAMBIX, PACCTOAHUC
MECXKAY CKPCIIUBAOIINMHUACA IIPAMBIMU B
IMPOCTBIX CUTYyalIUAX

74

PaccrostHue oT TOUkH J0 IINTIOCKOCTH,
pacCTosIHUEC OT HpHMOﬁ A0 IIITOCKOCTH

75

Berunciienue paccTosHUI MEKITY
CKPEIIUBAIOIIUMHUCS TTPSIMBIMU C
MOMOIIBIO NEPIICHIUKYISIPHOMN MIOCKOCTH

76

TpéXrpa”Helil yroJl, HEpaBEHCTBA JJIst
TpexrpanHbixX yrioB. Teopema [Tudaropa,
TEOPEMBbI KOCHHYCOB U CUHYCOB JUJIS
TPEXTPAHHOTIO yIJIa

77

DneMeHTHI ChepUUECKOi reOMEeTPUH:
reoJIe3nYecKre JIMHUU Ha 3emiie

78

Kontposnbnas padota "Yrib1 u
paccTostHUs"

79

Cucremaruzanys 3HaHui "MHOrorpaHHUK
Y €T0 JIEMEHTHI"

80

ITupamuaa. Bunsl nupamua. [lpaBunsHas
nupamMuIa




[Tpusma. [IpsiMas u HaKJIOHHAS TPU3MBIL.

81 1 0 0
[IpaBunpHas npusma

82 [Ipsmon Hapanﬂvenem/lne;[, 1 0 0
IPSIMOYTOJIBHBIN TTapajuleNIenuIea, Kyo

83 BI:IHYKJIBIC MHOrorpanHuku. Teopema 1 0 0
Ditnepa
Beimykisie MHOTOTpanHukd. Teopema

84 Oiinepa. [IpaBunpHbIE U OTYNIPaBUIIbHbBIE 1 0 0
MHOTOTPaHHHUKH

85 KonTponbHas padora "MHuororpaHHuKH" 1 1 0

86 [onsiTHe BeKTOpa Ha MJIOCKOCTHU H B 1 0 0
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1 0 0

88 Pa3HoCTh BEekTOPOB 1 0 0

89 [TpaBuo mapamnenenumena 1 0 0

90 YMHOKX€eHUE BEKTOpa Ha YNCIIO0 1 0 0
Paznoxenne BexTopa 1mo 6azucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJTHOM 1 0 0
TUIOCKOCTH

92 CkansipHO€E ITPOU3BEICHUE 1 0 0

03 Beruncnenune yriza Mexay BEKTOpaMu B 1 0 0
POCTPAHCTBE

94 [pocreiimme 3a1auu ¢ BEKTOpaMu 1 0 0

95 [Ipocreimue 3a1aun ¢ BEKTOpaMu 1 0 0

96 [Ipocreiimme 3aj1a4u ¢ BEKTOpaMHu 1 0 0

97 [pocreiimme 3agauu ¢ BEKTOpaMu 1 0 0

98 O06o0menre u cucTeMaTu3anus 3HaHUN 1 0 0




99 O000111eHrEe U cUCTEMAaTU3aLM 3HAHUN 1 0 0
100 Hrorosast KOHTpOJIbHAS paboTa 1 1 0
101 Htorosast KoHTpoOJbHAsA paboTa 1 1 0
102 O00011IeHHE U cCUCTEMATHU3AIMs 3HAHUN 1 0 0

OBIIEE KOJIMYECTBO YACOB I10 102 5 0

[NPOI'PAMME




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
Hara nu@posBbIe
Nenn/m | Tema ypoka Konrtpoabnbie | IlpakTuuyeckue
Bcero u3ydeHusi | oOpa3oBaTejibHbIE
padoTbI padoTbI
pecypchbl
1 [ToBTOpenue Tembl "KoopauHaTel BeKTOpa 1
Ha TJIOCKOCTH U B MMPOCTPAHCTBE"
5 [ToBTOpenue tems! "CkansipHoe 1
IIPOU3BEIEHNE BEKTOPOB"
3 [ToBTOpeHue Tembl "Brruncienue yria 1
MEX1y BEKTOpaMH B POCTpaHCTBE"
4 [loBTOpEeHUE TeMbI "YpaBHEHHE NIPSIMOH, 1
MPOXOJSIIEH uepe3 ABE TOUKH"
5 YpaBHeHHE IJI0OCKOCTH, HOPMAJIb, 1
ypaBHEHHUE TUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IIIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHUE TIOCKOCTH B OTpE3Kax
7 BexropHoe npousBeneHne 1
3 JInneliHbIe HEPABEHCTBA, JIMHENHOE 1
IPOrpaMMUpPOBAHUE
9 JIuHeitHble HEpaBEeHCTBA, TMHEITHOE 1
IpOrpaMMHUPOBAaHUE
10 AHanutuyeckue MeTo/Ipl pacuéra yria 1
MEXy MPSMBIMH B MHOTOI'PaHHUKAX
11 Ananutuyeckue METopl pacuéra yria 1
MEXy IJIOCKOCTSAMU B MHOTOTPaHHUKAX
12 dopMya pacCTOSHHAS OT TOYKH J10 1




IIJIOCKOCTH B KOOpJMHATax

HaxoxneHnue paccTosiHUANA OT TOUKHU 0

13
TUTOCKOCTH B KyOe

1 HaxoxneHnue paccTossHUi OT TOYKU A0
IUIOCKOCTH B MPaBUJIBHON MTHUPaMUIE

15 KounTponbhas pabora "Ananutnyeckas
reometpus"

16 CeueHusi MHOTOTPAaHHUKOB: CTaHJIapTHBIC
MHOTOTPaHHUKHU

17 CedeHusi MHOTOTPAHHUKOB: METO/T CJIE/IOB
CeueHusi MHOTOTPAHHUKOB: CTaH/IapTHBIC

18 TUIOCKOCTH, TIePEeCceUeHus MPSIMbIX U
IJIOCKOCTEMN

19 [TapanenbHbIe PSIMBIEC U TITIOCKOCTH:
napajuieJIbHbIE CEUCHUS

20 [NapannensHbie MPsSMBIC U TUIOCKOCTH:
pacy€T OTHOLICHUI
[TapannensHble TPSIMbIE U TNIOCKOCTHU

21 YTIIBI MEXKTY CKPEITUBAIOITIMUCS
IPSIMBIMU
[leprienquKyNApHBIEC TIPSIMBIE U

29 IUIOCKOCTH: CTaHJapTHBIE Maphbl
MIEPIICHIUKYISAPHBIX IIOCKOCTEH 1
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[lepnieHauKysIpHBIE IPSIMBIE U

23 MJIOCKOCTH: TE€OpEMa O Tpex
HEePIEeHIUKYIIIpax

24 [leprieHIUKYISIpHBIC IPSIMBIC U




IIJIOCKOCTH: BBIYHUCIJICHHUA NJIHH B
MHOI'OrpaHHUKax

25

[loBTOpenue: mwomanu
MHOTOYTOJILHUKOB, (POPMYJIBI AJIst
10 e, COOOpaKeHUS TOA00US

26

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, ()OPMYITBI JJISI
TUTOIIAIel, COOOpaKeHUS TTOT00sI

27

[ToBTOpeHwue: muomaau
MHOTOYTOJILHUKOB, ()OPMYITBI JJISI
TI0IAIeH, COOOPaKEHUSI TIOJOOMS

28

29

[Imomaam ceyeHnii MHOTOrpaHHUKOB:
IUIOIAM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaXKeHUsI OO0
[TImomaau ceyeHnii MHOTOTPaHHHUKOB:
TJIOIIA I TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUsI OO0

30

KontposnbHas pabdota "[loBTopenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTpaHHUKOB"

31

O06BéM Tena. O6beM NPSMOYTOIHLHOTO
napasuieNenurne/ia

32

3amaun 00 yaBoeHUH Ky0a, 0 KBajipaType
Ky0a; 0 TpUCEKLIUU yIiia

33

CrepeoMeTpuuecKHe 3a/1a4M, CBA3aHHBIE C
00BEMOM NMPSAMOYTOJIBHOTO
napasuieNienumnena

34

[Ipuknaguelie 3a1aun, CBI3aHHBIE C




BBIUKCIICHHEM 00BEMA MMpsAMOYT'OJIbHOT'O
napajjicjacnuicaa

35 O0BEM psAMON IPU3MBI

36 CrepeoMeTpHUeCKHE 3a/1a4H, CBSI3aHHBIE C
BBIUMCIICHHEM 00bEMOB IPSIMON TIPU3MBI

37 [TpuknanHbIe 3a/1a4M, CBSI3aHHBIC C
00BEMOM MPSIMON TIPU3MBI
Brruncnenue 00bEMOB TN ¢ TOMOIIBIO

38 onpenenéHHoro uaterpana. OopEm
HaKJIOHHOUW MPU3MBbI
Brrancnenne 00bEMOB TeI ¢ IOMOIIBIO

39 omnpenenaéHHoro uaTerpaiga. OobémM
MUPAMUIBI

40 ®dopmyna 00bEMa mupamMuel. OTHOIIICHUE
00BEMOB MUpaMu ¢ OOLIUM YTIIOM

41 ®dopmyna 00béma nupamuabl. OTHOIIEHHE
00BEeMOB MUpPaMUJ ¢ OOLTUM YTIIOM

42 CrepeoMeTpHUECKHE 3a/1a4H, CBA3aHHBIE C
00BbEMaMu HaAKJIOHHOM NMPU3MBbI

43 CrepeoMeTpuuecKue 3a/1auu, CBI3aHHbIE C
00BEMaMu TpaMUIbI
[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI

44 Ten", CBsA3aHHBIE C 00BEMOM HAKIIOHHOM
PU3MBI

45 UKIIQJHBIC 33]]a41 10 TeMe BEMBI
IT "O06
Ten", cBsI3aHHBIE ¢ 00BEMOM MHUPAMUIBI

46 [Ipumenenne o0bEMOB. Borunicienue

PACCTOAHUA A0 IIIOCKOCTHU




KonTtposnbsHas padota "O0bEM

47 |
MHOTOT'paHHHUKA
Hunuuapudeckasi MOBEPXHOCTb,

48 o0pa3yrolye WIHHIPHIECKON
MTOBEPXHOCTH

49 Humuaap. [IpsMoit kpyroBoi HUIMHIP.
[Imomaae MOBEPXHOCTU LHUIIMHAPA

50 Konundeckast moBepXHOCTh, 00pa3yroliue
KOHUYECKOU noBepxHocTU. KoHyc

51 Cedenue KOHyca MIOCKOCTHIO,
napajuieIbHOM TNIOCKOCTA OCHOBAHUS

59 Yceuénnslit konyc. M3o0paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas GOKOBOM MOBEPXHOCTH H
IIOJIHOM ITOBEPXHOCTU KOHYCA

54 [Tnomanb 60KOBOM MOBEPXHOCTH H
MOJTHOM MOBEPXHOCTU KOHYCa
CrepeoMeTprUeCcKre 3a1a4l HA

55 JIOKA3aTeJIbCTBO M BHIYHCIICHHE,
MOCTPOEHUEM CEUEHUM UWINHPA, KOHyCa
CrepeomeTpuyuecKkue 3aj1a4i Ha

56 JIOKA3aTeJIbCTBO M BEIYMCIICHUE,
MOCTPOEHUEM CEUCHUH IIMINH/IPA, KOHyCa

57 [Ipuknaguelie 3a7a4n, CBsI3aHHBIE C
[WIHHIPOM

58 [TpuknagHbie 3a1a91, CBSI3aHHBIE C
TATUHAPOM

59 Cdepa u map




60

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 u3o6pakeHue mapa

61

[lepeceuenue cdepsl u mapa ¢
wiockocThio. Kacanue mapa u chepbr
TUTOCKOCTBIO. Bun 1 n300pakeHue mapa

62

Ypasaenwne chepsl. [Lnomans chepsl u eé
yacreu

63

CummeTpus cdepsl u mapa

64

CrepeoMeTprUECKHUE 3a/1a41 Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
CBSI3aHHBIE CO Cepoii U mapom,
HOCTPOCHUEM MX CEUEHHH MIOCKOCTHIO

65

CrepeoMeTpHuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BBIUMCIICHHE,
CBSI3aHHBIE CO Cepoii U mapom,
MOCTPOCHUEM HX CEUEHHH MIOCKOCTHIO

66

[IpuknanHbie 3aa9u, CBSI3aHHBIC CO
chepoit u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,
BBIUMCIICHHSI B OKPY>KHOCTH, CTaHIapTHBIE
rnmogoous

68

Paznuunple KOMOWHAIIMM TEJT BPAIICHUS U
MHOTOT'PaHHUKOB

69

3anaun no teme "Tena ¥ MOBEPXHOCTH
BpalueHus"

70

3agauu o Teme "Tena U MOBEpXHOCTH
BparieHus"




71

KonTtposnbHas padota "Tena u
MIOBEPXHOCTHU BpauieHus"

72

O06bém nmnuaIpa. Teopema 06 00BEME
NPSIMOTO IMJIMHAPA

73

Beruunciienne 00bEMOB TeJ ¢ TIOMOIIBIO
onpenenéHHoro uHTerpaga. OobpémM
KOHYCa

74

ITnomaau OOKOBOM ¥ OJHOM
ITIOBEPXHOCTU KOHYCA

75

CrepeoMeTprUECKHUE 3a/1a41, CBSI3aHHBIC C
BBIUMCIICHHEM 00BbEMOB ITWIIMHIPA,
KOHYcCa

76

77

[Tpuknagaeie 3agaun 1mo Teme "O0BEMBI 1
IJIOIIAAM TOBEpXHOCTEH Ten"

O06BEM mIapa U IapoOBOrO CEKTOpA.
Teopema 06 00béme mapa. [lnomans
cdepbl. CTepeoMeTprUUECKUE 3a/1aUH,
CBSI3aHHBIC C BHIYHCIICHUEM 00BEMOB
mrapa, rapoBOTro CErMEeHTa M MIapOBOTO
ceKTopa

78

[Mpuxnanueie 3agaun mo Teme "OOBEMBI
Ten", CBA3aHHbIE C 00BEMOM II1apa u
wiomapio cepbl. COOTHOIICHUS MEXKAY
IUIOIIA/IIMU [TOBEPXHOCTEN U 00bEMaMU
MOJO0HBIX TEJ

79

[Tono6HbIE TeNna B MPOCTPAHCTBE.
N3meHenue o0bEMa mpu mo00uu.
CrepeoMeTpHYECKHE 3aJ1a4H, CBSI3aHHBIC C




BBIUMCIICHHEM 00BEMOB TeJl U IUIOIAeH
MMOBEPXHOCTEN

80

KonTponbaas padora "[Tnommaau
MIOBEPXHOCTH M 00BEMBI KPYTJIIBIX TEI"

81

JBuxxenus npoctpancTBa. OToOpaskeHusl.
JBmxenus u paBeHCTBO uryp. O6mme
CBOICTBA JBHKCHUI

82

Buapl nBukeHunii: napamiebHbI
IIEPEHOC, LEHTPAJIbHAs! CUMMETPUS,
3epKaJibHasi CAMMETPHUS, IOBOPOT BOKPYT
IPSIMOI

83

[IpeobpazoBanus mogobus. [Ipsmas u
cdepa Ditnepa

84

FGOMCTpI/I‘IeCKI/Ie 3aa41 Ha IPUMCHCHHUEC
JABUXXCHUS

85

KonTponbaas padora "BekTopsl B
npoctpaHcTee"

86

O6o06matomiee nmoBropeHue 11 noHaTHii u
MeTOJI0B Kypca reomeTpuu 10-11
KJIaCCOB, CUCTEMAaTH3allMs 3HAHMUI:
"ITapamienbHOCTb NPSIMBIX U IIIOCKOCTEN
B MpocTpaHcTBE"

87

O6o06matomiee nmosropeHue 11 nonsaTuii u
MeTOJI0B Kypca reomeTpun 10-11
KJIaCCOB, CUCTEMaTH3allMs 3HAHHUI:
"BekTopsl B pocTpaHcTBE"

88

O6o6matotiee mosropeHue 11 noHATHI 1
MeTOA0B Kypca reomeTpun 10-11




KJIACCOB, CUCTEMAaTU3alsl 3HAHU:
"BekTopsl B ipocTpaHCcTBE"

89

Ob6o6marommee noroperne 11 nmoHsTuit u
MeTOA0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aLUsl 3HAHHM:
"O6BeM MHOTOTpaHHHUKA"

90

Ob6o6maromee noroperne 11 moHsTHit u
METOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aLUsl 3HAHUI:
"O6BeM MHOTOTpaHHHUKA"

91

O6o6maromiee nmosropeHue 11 nonstuii u
MeTOJI0B Kypca reomeTpuu 10-11
KJIACCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"[Tnommany moBEpXHOCTH U 00BEMBI
KpyIJibIX Ten"

92

Ob6o6maromee nosroperne 11 moHsTHH 1
METOJI0B Kypca reometpuu 10-11
KJIACCOB, CUCTEMAaTU3alsl 3HAHU:
"TTnomaay MOBEPXHOCTH U 00 BEMBI
KpYIJIbIX Ten"

93

Wrorosas koHTposibHas paboTa

94

Hroropas KOHTPOJIbHAA pa60Ta

95

[ToBTOpEeHme, 0600IIEHNE 1
CUCTeEMaTH3alus 3HaHUI

96

HcTopus pa3BuTHs CTEpEOMETPUM KaK
HayKd U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOT M




97

HcTopus pa3BUTHS CTEPEOMETPUN KaK
HAYKHU U €€ POJIb B Pa3BUTHH
COBPEMEHHBIX MHKECHEPHBIX U
KOMIIBFOTEPHBIX TEXHOJIOT U

98

Hcropus pa3BuTUs CTEPEOMETPUH KaK
HAYyKHU U €€ POJIb B Pa3BUTHU
COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOT U

99

Hcropus pa3BuTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BuTHs CTEpEOMETPUH KaK
HAayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTH

101

HcTopus pa3BuTHs CTEpEOMETPUM KaK
HayKd ¥ €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTH

102

HcTopus pa3BuTHs CTEpEOMETPUH KaK
HayKU ¥ €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYHEHU
METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

YMK 1o reomerpun s 10-11 kiaccoB Junaktuueckue matepuaist (aBtop b.I.

3uB)

IHUP®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChbI CETU
HUHTEPHET

POII






		2025-03-21T10:49:14+0600
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ПРОЛЕТАРСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА ИМЕНИ ПУЧКОВОЙ НИНЫ ЕФИМОВНЫ" ЛЮБИНСКОГО МУНИЦИПАЛЬНОГО РАЙОНА ОМСКОЙ ОБЛАСТИ




