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HOACHUTEJIBHAS 3AIIMCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHErO
oOmero oOpa3zoBaHus, TaK Kak 00eCIeYMBaET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB T'yYMAaHHUTAPHOI'O IIMKJIA.
[lockonbKky  JOorMueckoe  MbllieHue,  (GopMHpyeMoe  MpU  U3YYCHHUH
0oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IIPHU JT0KA3aTEIbCTBE TEOPEM U
ITIOCTPOCHHUH LIENOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUECKUX
3aJa4, YMEHHME BBIIBUTaTb U ONpPOBEpPraTb THUIIOTE3bl HEMOCPEICTBEHHO
UCITIONIB3YIOTCSI TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHus mporpamMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0iaEHHOM
YpOBHE — pa3BUTHE WHIWBHUIYAIbHBIX CHOCOOHOCTEW OOydYaromuxcs Mpu
U3YYeHHH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHO obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NpPUOOpETeHHs |
UCIIONIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUM U JIeWCTBH,
cnenuUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOo(dheCcCUOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuopureTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YIUIyOJEHHOM YpPOBHE,
pacIupsIIOIIMMU U YCUIMBAIOUIMMU Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCS:

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

(opMupoBaHUE NPEACTABICHUS O IPOCTPAHCTBEHHBIX (uUrypax Kak o
BKHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUWHOTO arapara o pa3aeiny
«CtepeoMeTpus» yueOHOro Kypca reOMEeTpuH;

(¢opMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UIypax M HMX OCHOBHBIMU CBOICTBAMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HMX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAWUTh
HECTaHAAapTHBIE CIIOCOOBI PELIEHUS 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MUpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPHUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATUYECKOTO IMOCTPOCHHS
MaTeMaTHYECKUX TEeOpHid, (popMHpoBaHME NOHMMAHUSA POJIU AKCHUOMATUKH MpU
MIPOBEJICHUU PACCYKICHUM;

dopMupoBaHuEe yMEHHUS BIAJETh METOJAAMH JOKa3aTeNIbCTB U AJTOPUTMOB
pElIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJIUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IpHU



000CHOBaHMM MAaTEMATHYECKUX YTBEPKIACHUN U POJIU aKCUOMATUKH B MPOBEICHUU
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHME HWHTEIUIEKTYallbHBIX W  TBOPYECKUX
CrocoOHOCTEM 00yYaromuXxcs, MO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEpECca K N3yUYCHUIO T€OMETPHH;

dbopmupoBanue (yHKIIMOHATBHONW TPaMOTHOCTH, PEJIEBAHTHON T'€OMETPHM:
YMEHHUS PAaclo3HaBaTh IMPOSIBICHUS TEOMETPUUECKUX TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PCAIbHBIX JKU3HCHHBIX CUTYAlMSIX W MPHU U3YYCHUHU IPYTHUX
y4eOHBIX  TIPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJCIUPOBAHUS PEAIbHBIX CHUTYyallud, HCCICAOBAHUSA TOCTPOCHHBIX MOJENEH,
UHTEPIPETAIMU TTOTYUYCHHBIX PE3YIbTaTOB.

OCHOBHBIMU COJIEpP)KATEIBHBIMU JIMHUSMH Y4eOHOTO Kypca «I'eomeTpus» B
10-11 «xnaccax sBustorcs: «lIpsMble ©  IUIOCKOCTH B MPOCTPAHCTBEY,
«MHororpanaukny, «Tema BpameHus», «BekTopel #  KOOpPAWMHATHI B
POCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHSATUSMMY», PEJICBAHTHHIMH TE€OMETPUM HA YIIIYOJIEHHOM YpPOBHE OOYydYeHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIepKaTeIbHBIM JIMHUSIM y4eOHOT0 Kypca, a
dbopMupOBaHUE  JIOTUYECKMX YMEHMH  pachpelensieTcss He  TOJBKO  TI0
coliep KaTeNIbHbIM JIMHUSIM, HO | 110 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus denepanpHoil pabodeit
IPOrpaMMbl, PACIPEICIEHHBIM O TojJaM OOYy4YeHUs, CTPYKTYPHUPOBAHO TaKUM
00pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPHUHITUITHAILHBIM BOIIPOCaM O0yJaronIuecs
oOpamaiuch HEOJHOKPATHO. OTO  TMO3BOJAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYCCKUMU MOHSATUSIMU U HABBIKAMU MOCIIEIOBATEIBHO U MOCTYIATEIBHO, C
cOOJI0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHUX MPECTABICHUN 00Yy4aIOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qus  guddepeHnmanuu  00ydeHHUs,  MOCTPOSHUS
WHIUBUIYAbHBIX  00pa3oBaTEIBHBIX MporpamMMm, OOecneunuTh yriayOn€HHoe
M3y4YeHHE T€OMETPHUH KaK COCTaBJISIONEH yaeOHoTo mpenmera «MaTemaTikay;

MOATOTOBHUTH OOYYAIOMIUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o0uM 1 podeccHoHaIBLHBIM 00pa30BaHUEM.

Ha wu3yuenme yudeOHOro kypca «l'eomerpus» Ha yriayOJE€HHOM YpOBHE
otBoautcs 204 yaca: B 10 kmacce — 102 yaca (3 gaca B Heaento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJI0).



COIEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B POCTPAHCTBE

OcHOBHBIE  MOHATHS ~ CTepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM MOCTPOEHUU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsIMbIX B MPOCTPAHCTBE: IEpECEKarolurecs,
napajulesibHble M CKpeluBaomuecss mnpsiMble. [Ipu3Haku CKpelnuBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaiebHbIe
npsIMbI€ B POCTPAHCTBE, MapaLIEIbHOCTh TPEX NPSIMBIX, NapaJUICIbHOCTD MPSIMOM
U 1iockoctu. [lapannenbHoe W IEHTpalibHOE NPOEKTHUPOBAaHUE, H300paKeHHE
¢uryp. OcCHOBHBIE CBOWCTBa MapajuIeIbHOIO MpoeKTHpoBaHus. M3o0pakeHue
buryp B mapasuienbHON MPOEKIUHU. YTIBI C COHANPaBICHHBIMU CTOPOHAMHU, YTOJ
MEXIy MPSMBIMU B MpocTpaHCTBe. [lapanienbHOCTh MIIOCKOCTEH: mapaieabHble
IUIOCKOCTH, CBOICTBa napajieTbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IJIOCKOCTH: TETpadlp, Mapasuielenunes,
OCTPOCHHE CEUEHUH.

[lepnieHAUKYIAPHOCTh NPSAMON U TJIOCKOCTH: MEPIEHIUKYIISIPHBIC TIPSIMBIC B
NPOCTPAHCTBE, MpPSIMbIE TMapaiebHble W TMEPHEeHIUKYISPHbIE K IUIOCKOCTH,
NpU3HAK TMEPIEeHIUKYISIPHOCTA TPSMOM M IUIOCKOCTH, TeopeMa O MpsiMoil

NEPIEeHIUKYISIPHOMI MIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

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

YTriael B MPOCTPAHCTBE: YIOJl MEXKIY NPSAMOW M IUIOCKOCTBIO, ABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JIBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO yIJIa.

MHoOrorpaHHMuKH

Buael MHOrorpaHHukoOB, pa3BEpTKa MHOrorpaHsHuka. Ilpusma: n-yrosbHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJBbHBIM — MapajuleNIeNUIIel W €ro  CBOWCTBA.
Kparuaiimivue mnyTd Ha TOBEPXHOCTHM MHOTOrpaHHuKa. Teopema OJiinepa.
[IpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHONW mupaMuibl. [IpaBUIbHBIE MHOTOTPAHHUKM: NMPABUJIBHAS MOpU3Ma U



[IpaBWIbHAs MHUpPAaMUIA, [paBUJIbHAsA TPEYroibHAas NHUpPaMUa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpenacraBieHne o NpaBUWIBHBIX MHOTOIPAaHHUKAaX: OKTajJp,
JNOAEKadAp U UKOCAdIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON TMOBEPXHOCTH MPSMON MPHU3MBI,
IVIOAAb OCHOBAaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMOU MPUMBIL.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABWIBHOM MHUPAMMIBI,
Teopema O IUIOLIAAN YCEeUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TIPOCTPAHCTBE. DIJIEMEHTbl CHUMMETPHM  IPABHIIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPAaBWIBHOM MHOTOIPDAHHUKE: CUMMETPHUS
napajulesenunea, CUMMETPUS NPAaBUJIBHBIX IIPU3M, CUMMETPHUS IPAaBUIbLHOU
IAPaMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIIpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[eCTBUs ¢ BEKTOpAMU: CIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YUCIIO.
IlonsATHe KOMILIaHApHBIE BEKTOPBI. [IpH3HAaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
IlpaBuiio nmapamienenunena. Teopema O pasIoKEHHH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBsA3b MEXAYy KOOpAWHATAMU BEKTOpa U
KOOpAMHATaMU TOYEK. YTOJI MexXay BeKkropamu. CKalsIpHOE NPOU3BENCHUE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: WWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IOBEPXHOCTH,
chepuueckass TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
WINHAP, KOHYC, YCEUYEHHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpalieHusl Ha TIockocTu. Pa3BépTka nunuuapa U KoHyca. Cummerpus chepsl u
mapa.

O0béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEME
MPSMOYTOJIFHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, IIWIMHJpA, TUPaMUIbl U KoHyca. O0BEM mapa M mapoBOTO
CerMeHTa.

KoMOuHanuu Tenm BpamieHuss ¥ MHOTOTrpaHHUKOB. [Ipw3ma, BmucaHHas B
[MWIMHAP, OMHCAaHHAs OKojo unuiauHApa. Ilepecedyenme cdepbr m mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



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

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ yJacTei.
[logoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeobpazoBanue mnogoOus, romoteTus. Pemienue 3agady Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpallleHUs: CEUCHUS IIMIHHAPA
(mapayiieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOHyca (TMapasuliesibHbIC
OCHOBAaHUIO U TIPOXOJSAIIME Yepe3 BEPIINHY), CEYSHUS 1apa, METObl TOCTPOCHUS
CEUYECHMI: METOJI CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MepeHoca
CEeKYILEeH MIOCKOCTH.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

BekTopel B mpoctpancTtBe. Omepanuu Haj BeKTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOoB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no ©Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MNPU PEHICHUH TeOMETPUYECKUX
3a/ay.

J{BHKeHUS] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBolcTBa JBIWKEGHWH. Buasl JIBWKEHUHN: TMapauIeNbHBIA IEepeHocC,
[IEHTpajbHasl CUMMETpPHS, 3€pKalbHAs CHUMMETpPHUS, MOBOPOT BOKPYT MPSIMOI.
[Ipeobpazosanus nomobus. [Ipsimas u chepa Ditnepa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YYaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIeHa  POCCHIMCKOro  oOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUH,
npoleayp TpaxJaHCKoro oOmiecTBa (BbIOOPBI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICCTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTHYecKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCHUMCKON TPaKIAHCKOW UICHTUYHOCTH, YBAXKCHHUS K
IPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKON MaTEMaTHUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCHUICKOro Hapojaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO MOBEIECHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKd U JEATEIbHOCTBIO YYEHOIO, OCO3HaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYHUBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl SCTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKHM aclleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpPMHPOBAHHOCTh yMEHHS TPHUMEHSATh MaTeMaTH4YeCKWe 3HAHUS B
WHTEpEcax 3JI0pOBOro 1 6€30MacHOro 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3J0pPOBBIO (3I0POBOE MHUTAaHHE, COATAHCUPOBAHHBIM PEXKHM 3aHATHH H
OTIbIXa, PEeTyisipHasi GU3NUecKas aKTUBHOCTD), (PU3MUYECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTENBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHKe:

FOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuyHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMH, YMEHHUE COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPHUPOIHON U COIUATILHOM
Cpelbl, OCO3HaHUE II100AIbHOTO XapakTepa 3KOJIOTHYeCKUX MpoOIeM, OpUeHTAIUs
Ha TMPUMEHEHHE MaTEMAaTHUYEeCKUX 3HAHWM IS pelieHusl 3agad B 00JacTu
OKpY’Karolel cpenpl, MIAHUPOBAHHE IIOCTYNKOB W OLIEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUsA HAayKH U  OOIIECTBEHHOW  TMpPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEUYECKOW ESITeIbHOCTH, ATAloB ¢
Pa3BUTHUA W 3HAYMMOCTH JUISI Pa3BUTHS [MBUIM3AIMHM, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KYyJIbTYpOH KaK CpEJICTBOM IIO3HAHUS MUpAa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIBHOCTh
WHJIMBUIYaJIbHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE IMPU3HAKA MATEMATHYECKUX
OOBEKTOB, TOHSATHHA, OTHOIICHUH MEXIy MOHATUSAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS JIJIsi 0000IIEHNs U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A,

BOCIIpUHMMATh,  (OPMYJIMPOBATH U  MPeoOpa3OBBIBATH  CYXKJICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEUN;

JenaTh BBIBOJIBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(IpsiMbIe U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI,

BBIOMpaTh cmoco® pemieHus y4eOHOM 3amauu  (CpaBHUBATH HECKOJBKO
BAPUAHTOB  PEIICHUS, BbIOMpaTh Haubojee  MOAXOMAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarejbckue 1eiicTBHS:



UCII0JIB30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpodiIemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSATENBLHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIEIOBaHHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjibTaTaM
OPOBENEHHOTO  HAOJIOJEHUs, MCCIEOBAaHUSA, OLEHUBATH  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

IPOrHO3MPOBATh BO3MOKHOE pAa3BUTHE IIpoliecca, a TakKe BbIBUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISIBIIATH Je(UIIUTHI MHOOPMAILIUK, TAHHBIX, HECOOXOJMMBIX IIJII OTBETa Ha
BOMPOC U JIJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIIUIO U3 UCTOYHUKOB PAa3JIMYHbBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHUJIOB H
dbopm npecTaBICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEACTABIATh €€ B pa3UyHBIX (popmax,
WJUTFOCTPUPOBATH TPaPUUECKH;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(OpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE 1eCTBUS

OO0menmne:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeIIMHA OOIIEHUsS, SCHO, TOYHO, IPaMOTHO BBIPAXaTh CBOIO TOYKY 3pPEHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHMs IO XOJy PEIICHUs 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yJIbTaT;

B X0j/ic OOCYXXJIEHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIA€MOU TEMBI,
mpoOJIeMBl, peIraecMoi 3ajadd, BBICKA3bIBaTh WJCH, HAIlCJCHHBIE Ha TIOHMCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXHMBaThb Pa3jWyuMde U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTJIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABIATh PE3YJbTaThl PEIICHUS 3aJa4M, dKCIIEPUMEHTa, UCCIEIOBaHMUS,
MIPOCKTA, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1a4
MpE3EHTAIIMU U OCOOEHHOCTEHN ayuTOPHUH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJIATH IJIaH, AITOPUTM PEIICHUS 3a/laud, BEIOUPATh CIIOCOO PEIICHUs ¢
y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PELICHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIMOHAIbHBIN HMHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIIAEMbIX JCHCTBUNM M MBICTUTEIBHBIX MPOIIECCOB, UX PE3yJbTATOB, BIAJACTh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpoliecca M pe3ysibTara pelieHus
MaTeMaTHYECKOM 3aa4u;

pEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJlauH,
BHOCUTb KOPPEKTHUBHI B JEATECILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IIEJIU U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB ACSATEIbHOCTH, HAXOAUThH OIIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJB30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThI, pacrpeacisiTh
BUIBl paboOT, JOroBapmBaThCs, OOCYXIaTh TWpoOLECC U pe3yiabTaT padoTHl,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUS, 0OMEH MHEHHI,
«MO3TOBbI€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HAaMU KOMAaHJbl, OLICHUBATH
KayeCTBO CBOETO BKJIaJa B OOMIMUN MPOAYKT MO KPUTEPHUSM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca o0yJaronuiics HayauTCs:

e CBOOOJIHO OIEpPUPOBATH OCHOBHBIMU TOHSTHUSIMU CTEPEOMETPUU TIPH
pEIIeHNUH 337249 U MTPOBEICHUHA MAaTEeMATUYECKUX PACCYKIACHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPUH M CIEACTBUS U3 HUX MPU PEIICHUH
T€OMETPUIECKUX 3a/1a4;

e KJIacCHU(PUIMPOBATH B3aMMHOE PACIIOJIOKECHHE MPSMBIX B TMPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;

e CBOOOJNIHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMA B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE€ BHJbl MHOTOI'PAaHHUKOB (MpHU3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

e KJIacCU(PUIMPOBATH  MHOTOIPAHHHMKHM, BbIOMpas  OCHOBaHMS IS
KJ1accuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYEHHEM
MHOTOT'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuienabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
IPOCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH M300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMU, BBHITIOTHSTH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
NUPaMH/Ia), TEOMETPUUECKUX TEJl C MPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO ONEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCb W TUIOCKOCTh CHMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

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

e BBINOJHATH ACUCTBUS HaJl BEKTOPAMHU;

e pelmaTrh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKMX OTHOUIEHUW U
HAXOXKJICHHE T€OMETPUYECKUX BEJIMYMH, NMPUMEHSAS W3BECTHBIE METOJIbI
IIPU PELICHUH MAaTEMAaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOrPpaMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHMKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJIEKaTh, MPEOOPa30BbIBATE U HMHTEPIPETUPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaXx;

e TMPUMEHSATH TIOJYYEHHbIE 3HAaHWS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAIbHBIE CUTyallud, NPUMEHSATh U3yYCHHBIC MOHITUS B
npolecce IOHCKa peHIeHHs MaTeMaTHYecKd ChOopMyJIHPOBAHHOMN
npo0JIeMBbl, MOJEIUPOBATh PEANbHBIC CUTYallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHHEM I€OMETPUUYECKHX
MOHATUNA W TEOpeM, ammapara anreOpbl, peliarth MPakTUYECKUE 3a/1auu,
CBSI3aHHBIE C HAXO0XKJICHHEM T€OMETPUUECKUX BEJIUYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS F€OMETPUU Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOT .

K xonmy 11 kinacca oOyvaromuiicst HAy4UTCS:



CBOOOJTHO OINEPUPOBATH MOHATUSMHU, CBSI3aHHBIMH C IIMJIMHIPUYECKOM,
KOHUYECKOH U Cc(hepuyecKoil MOBEPXHOCTSAIMHU, OOBIACHITH CIOCOOBI
MOJTYYECHHUS;

OTNEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIIECHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (IWIMHIAP, KOHYC, cdepa U 1mIap) u
O0OBSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJaccu(UIUPOBATh B3AMMHOE PacoiokeHue cephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOIIAM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
TreOMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYT;

CBOOOJTHO OIEPUPOBATH MOHATUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIYUCIISATh COOTHOIIEHUSI MEX]y TUIOLIAASIMU MOBEPXHOCTEN U 00bEMaMu
IT0JTOOHBIX TEI;

n300pakaTh H3ydaemble (QUTYPHI, BBINOIHATH (BBIHOCHBIC) IUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHUS TEJl BPaIlCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (Urypax, TMpPEACTaBICHHYIO Ha
YepTekax U pUCyHKaXx;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
pemaTh TEOMETPUUECKUE 33/1a4l HA BBIYMCIICHHUE YIJIOB MEXKIY IPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUW OT TOYKHM [0 IUIOCKOCTH, B
L€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A TP PEIICHUU;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBINIOJIHSTh H300paKEHHS] MHOTOTPAHHMKOB M TE€JI BpalleHUs IIpU
NapajuyleIbHOM  NEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pPKaJbHOU
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus Mo00us;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpPAlEHUS: CEYEHUs LUIUHIpA
(mapanienbHO YU NEPHEHAUKYISIPHO OCH), CEYEHHUs KOHYyca (MapasuielibHbIe
OCHOBAHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEN IIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHUS

MPUMEHSTh TeOMETpUYecKre (AKThl ISl PEHICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUsA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbI B SIBHOM U HESIBHOU dopme;

pemarbs 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJIEHUE TEOMETPUUYECKUX BEIINYMH;

IIPUMEHSATH MPOrPAMMHBIE CPEACTBA U BJECKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a1ad;

MIPUMEHATh  [OJIyYCHHbIE  3HAHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIC CUTYallMH, IPUMEHATh U3yUYCHHBIC
MOHSTUS, TEOPEMBI, CBOWCTBA B IIPOLECCE IIOMCKA  PELICHUSA
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peabHBIE CUTYyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCHOJB30BAHUEM T€OMETPUYECKUX TIOHATUH H TEOPEM,
ammaparta anreOpbl, peniaTh MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEIIUYMH;

UMEThb TIPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS TE€OMETPUU Kak
COCTaBHOM YacTu (pyHJIaMEHTa Pa3BUTHS TEXHOJIOTHI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 BBenenue B ctepeomMeTpuio 23 1 0
) B3anMHOe€ pacnosiokeHue npsiMbIX B 6 | 0
MIPOCTPAHCTBE
3 [TapanienbHOCTh NMPSAMBIX U TUIOCKOCTEN B g 0 0
MIPOCTPAHCTBE
4 HepneH)ImiynﬂpHOCTb MPSIMBIX U 25 0 0
MJIOCKOCTEHN B MPOCTPAHCTBE
5 VYTIBl 1 paccTOSTHUS 16 1 0
6 MHororpaHHuKH 7 1 0
Bexkrtops! B mpocTpaHcTBe 12 0 0
g [ToBTOpenue, 06001IeHNE U cUCTEMaTU3alus 5 ) 0
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KosnnyectBo yacos DJIEeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM uugpoBbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 AHanutrnyeckas TeoMeTpHst 15 1 0
) [ToBTOpEHwUe, O606HI€HI:IC u 15 | 0
cUCTeMaTH3alus 3HaHUH
3 O6bEM MHOTOTpAaHHUKA 17 1 0
Tena Bpamenus 24 1 0
5 [Tmomaamn moBepXHOCTH U 0OBEMBI 9 : 0
KPYTJIBIX TEJ
6 JIBuKeHus 5 1 0
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 ) 0
cucTeMaTH3alysl 3HaHUil
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

OcHoBHbIE IpaBUJIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonATHs cTepeomMeTpuu: TOUKA, IpsAMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa N300pakKeHHs Ha PUCYHKE
IJI0CKOCTH, MapajieNbHbBIX MPSIMBIX
(0Tpe3koB), cepeIMHbI OTPE3Ka

[TonsTHS: epeceKarouuecs MIOCKOCTH,
nepeceKarouecs npsimasi ¥ miIoCKOCTh;
MOJIYIPOCTPAHCTBO

[TonsiTHs: MepeceKaronuecs MmIoCKOCTH,
nepeceKaroIuecs npsimasi ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

MHororpaHHUKH, U300pakeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00BEKTOB

MHororpaHHUKH, U300paKeHnE
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIHUX 00BEKTOB

AKCHOMEI CTCPCOMCTPHHU U IICPBLIC




CICACTBUA U3 HUX

AXCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 HUx. CrocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEH B TPOCTPAHCTBE.
O06o03HaueHUs PSMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHnit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 UX
pé6pa. N3o0paxeHnne nepecedeHust
ITOJTy4EHHBIX IIIOCKOCTEN. PackpamuBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

11

N300paxkenue ceueHnit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE MMPOXOJIAT Yepe3 UX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIYYEHHBIX TJIOCKOCTEH. PackpammmBanue
MOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

12

N3obpaxenne ceueHnit mupaMubl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uX
pé6pa. N3o0paxkeHne nepeceueHust
MOJTyYCHHBIX IUIOCKOCTEH. PackpaniiBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

13

N300pakenue ceueHuit mupaMu/ipl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIy4YEHHBIX TUIOCKOCTel. PackpaniBanue
MOCTPOCHHBIX CEYCHUI Pa3HBIMH 1IBETaMU

14

Meton ciaenoB ajis MOCTPOCHUMA Ce4YeHU I




15

Mertoa cie0B Ui HOCTPOCHHS CEUCHHI.
CpoiicTBa epece4eHnil MpsIMbIX U
IIJIOCKOCTEN

16

Mertoa cieoB Ui HOCTPOCHUS CEUCHHM.
CaoiicTBa epece4eHnii MpsIMbIX U
IJIOCKOCTEN

17

[TocTpoenune ceuenuit B nmupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YePTEKEH U 3aITHCh IIaroB
MTOCTPOCHUS

18

[TocTpoenne ceuenuit B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YePTEKEH M 3aITHCh IIaroB
MOCTPOCHHUS

19

[TocTpoenune ceuenuii B mupamue, Kyoe
o TpéM ToukaM Ha p&opax. Cozmanue
BBIHOCHBIX YEpPTEKEW U 3aIlKCh I1aroB
MOCTPOCHHUS

20

[TocTpoenue ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEW U 3aKUCh 11aroB
MOCTPOEHUS

21

[ToBTOpenue mnanumerpuu: Teopema o
MPOMOPLIUOHANBHBIX 0Tpe3kax. [lomobue
TPEYTrOJIbHUKOB

22

[ToBTopenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexax. Mcropus pazButus
IUIAHUMETPUU U CTEPEOMETPUH




23

KonTpoabHag padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe€ pacnoiokeHue npsiMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3HaKku CKpemmnBaromuxcs
npsMbIX. [lapamiensHble npsiMble B
MIPOCTPAHCTBE

25

TeopeMa o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHOMN
JTAHHOW MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAIIEH Ha TAHHOU
npsMoi. Jlemma o repecedeHnmn
MapaIJIEIbHBIX TPSAMBIX TIIOCKOCTHIO

26

[TapannensHOCTH TpeX NpsAMBIX. Teopema o
TpEX MapaiedbHbIX MPSAMBIX. Teopema o
CKPEILMBAIOIINUXCS MPSMBIX

27

[TapannensHOE TPOSKTUPOBAHHKE.
OCHOBHBIE CBOMCTBA NapalIeIbHOTO
npoektupoBanus. M3o0pakeHne pasHbIX
(duryp B mapamuienbHON TPOCKIINH

28

LlenTpanbHas npoekus. Yroi ¢
COHAIpaBJICHHbIMU CTOPOHAMHU. YTOJI
MEXIY NPSIMbIMU

29

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

30

IloHsTus: napaJjiieJIbHOCTb HpHMOP'I u
TIJIOCKOCTH B ITIPOCTPAHCTBCE. HpI/I3HaK
napalsICJIbHOCTH HpHMOﬁ " IJIOCKOCTH.




CpoiicTBa NapauIeIbHOCTU IPSIMOM U
IUIOCKOCTH

31

['eomerpuueckue 3a1auy Ha BEIYMCICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
NapajuIeIbHOCTBIO MPSMBIX U IJIOCKOCTEH
B IIPOCTPAHCTBE

32

[TocTpoenune ceueHus, MPOXOISIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YEPTEkKe U
MapajyIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

33

[TapannenpHast mpoeKUus, TPUMEHEHUE
JUTSsI TIOCTPOEHUS CeYeHUH Kyba 1
napaenenumnena. CBoncTBa
napajuiefienune1a u IpusMbl

34

[TapannensHble I0cKoCTH. [Ipu3Haku
MapauiebHOCTH JBYX IMJIOCKOCTEH

35

TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAsIIei
yepe3 TOUKY, He MPUHAAISKAILYI0 JaHHOM
IJIOCKOCTH U CIEACTBUS U3 HEE

36

CBolicTBa napauiesIbHbIX IIJIOCKOCTEH: O
MapajieIbHOCTH TPSIMBIX TIEPECCUCHUS
MIPH EPECEUEHUN ABYX MapaljiebHbIX
IJIOCKOCTEN TpeThen

37

CBoiicTBa mapaiesbHbIX MJIO0CKOCTEN: 00
OTpe3Kax NapajuleIbHbIX NPSMBIX,
3aKJIFOUEHHBIX MEXy NTapaJlIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH NPAMOIL C
JBYMsI ITapaJIIEIbHBIMU TUIOCKOCTSIMU




38

[ToBTOpenue: Teopema [ugaropa Ha
IUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHSL
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40

CoiicTBa Ky0a 1 MPSIMOYTOILHOTO
napajuiesIenune1a

41

Borunicnenue 1iamH 0Tpe3KoB B KyOe U
MIPSIMOYT'OJIBHOM ITapajuIeIIeuIe/1e

42

[lepneHIMKYISIPHOCTD NPSAMOU U
mockocTH. [IprusHak
MEPIEHIUKYIISIPHOCTH MPSMOH U
IIJIOCKOCTH

43

[lepneHMKYISIPHOCTD NPSAMOU U
miockocTH. [TpusHak
NEPIECHIUKYIIPHOCTH MPSMOU U
IIJIOCKOCTH

44

TeopeMa o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOU, TPOXOAIEH
4yepe3 TOUKY IMPOCTPAHCTBA
MEePIEHIUKYIISIPHON K TUIOCKOCTH

45

IInockocTtu u NEPNCHAUKYIISAPHBIC UM
IpsAMBIC B MHOTI'OI'PaHHHUKAX

46

IInockocTtu u MEPNCHAUKYIISAPHBIC UM
IPsAMBIC B MHOT'OI'PaHHHUKAaxX

47

[leprieHauKynsp U HAKJIOHHASL.
[TocTpoenue nepneHuKyIsipa U3 TOUYKU Ha
MPSIMYIO

48

[leprieHAUKyYIsAp U HAKIOHHAS.




[TocTpoenue neprneHuKyspa U3 TOYKU Ha
PSAAMYIO

Teopema o TpEX nepHeHANKYIIpax

49
(mpsimast u oOpaTHast)

50 Teopema o TpEX nepHeHANKYIApax
(mpsimast u oOpaTHast)

51 Yroa Mmexay CKpelBaroIMMUCS
MPSIMBIMU
[Touck neprneHauKyIIpHBIX MPSIMBIX C

52 MTOMOIIBIO IEPTIEHIUKYISIPHBIX
IIJIOCKOCTEMN

53 OpTtoroHanbHOE IPOEKTUPOBAHNE
[TocTpoenue ceuenuii Kyoa, MpU3MBl,

54 MPaBUJILHOW MUPAMHUJIBI C TOMOIIBIO
OPTOTOHAJIBLHOW MPOEKIUU
[TocTpoenue ceuenuit Kyoa, MPU3MBI,

55 MPaBUWIILHON MTUPaMHIBI C TTOMOIIBIO
OPTOTOHAJILHOM IIPOEKIINU
CummeTpus B IPOCTPAHCTBE

56 OTHOCHUTEJBHO TUIOCKOCTH. [ImockocT
CUMMETpU B MHOTOTPaHHUKAX

57 [Ipu3Hak nepneHANKYISIPHOCTH IPSIMOM U
IIJIOCKOCTH KaK CIIE€JCTBUE CUMMETPUU

53 IIpaBunbHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSHUN OT TOUKH JI0 IJIOCKOCTH

59 IIpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSHUN OT TOUKH JI0 IJIOCKOCTH

60 CrniocoObl ONyCTUTh NEPIEHANKYISAPHIL:




CUMMCTpPUs, CABUT TOYKHU I10
NapajuIeIbHON IIPAMOM

61

CaBur no HenapaienbHON IPSIMOH,
M3MEHEHUE PACCTOSHUN

62

KonTtponsHas padota "B3anmuoe
pAacIOJIOKEHUE NPSIMBIX U INIOCKOCTEN B
npocrpaHcTae”

63

[ToBTOpEHME: Yyroy MeX 1y NPsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeEMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIMBAOIIUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

65

I'eomeTprueckre METOIbl BHIYUCICHUS
yriia MeX]1y MPSMBIMH B MHOTOTpaHHHKaX

66

JByrpanHubiii yroj. CBONCTBO JIMHEHHBIX
YIJI0B IBYTPaHHOIO yriia

67

[Tepnenaukynspuelie maockocti. CBOMCTBA
B3aMMHO MEPIECHIUKYISIPHBIX ITOCKOCTEN

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi
MepeceyeHusl IBYyX MI0CKOCTeN
MePIEeHIUKYISAPHBIX TPEThEH MIOCKOCTH

69

[IpsiMoyrombHbIN Napajuienenumnen; Kyo;
U3MEPEHUs, CBOWCTBA IIPSIMOYTOJIBHOTO
napasJiesienumnesa

70

TeopeMa 0 AUaroHaJii npsiMoyroJibHOTO




Imapajiiejacnuieaa u CJICACTBUC U3 Hee

71

CrepeomeTpuiecKue U MpUKIaJIHbIe
3aJla4d, CBSI3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U IIJIOCKOCTU

72

[ToBTOpEHME: CKpENTUBAIOIIUECS MPSIMbIE,
napajuieJIbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAX

73

[Tapa mapayenbHbIX IJIOCKOCTEN Ha
CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSIHHUE
MEXAY CKPEUIMBAIOLIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

74

PaccrosiHme OT TOUKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSMOM JI0 TVIOCKOCTH

75

BrrunciieHue paccToAHUI MEXITY
CKPEIMBAIOIIUMHUCS MPSIMBIMHU C
MTOMOIIBIO NIEPIIEHIUKYISIPHON MIIOCKOCTH

76

TpéxrpaHHblil yroJy, HEPaBEHCTBA ISt
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO yriia

77

DneMeHTHI chepuuecKoil reOMETPHH:
reoJIe3nYeCcKue JIMHUU Ha 3emiie

78

KonTponsnas paborta "Yrisl u
paccrosiHus"

79

CucremaTtuzanus 3HaHuN "MHOrorpaHHUK
U €ro 3JIEMEHTHI"

80

[upamupa. Buasl nupamun. [IpasunbHas
nupamuja




[Ipusma. IIpsamas u HaKJIOHHAS IIPU3MBI.

81 1 0 0
IIpaBunbHas npusma

2 [Ipssmon HapaJIJIUeJIeHI/IHezI, 1 0 0
MPSIMOYTOJIBHBIN Mapajuiesenumea, Kyo

23 BIZIHyKJIHe MHororpanHuku. Teopema | 0 0
Ditnepa
Brinykiible MHOrOrpaHHuku. Teopema

84 Oiinepa. [IpaBuiibHBIE U OTYIPABUIIbHBIE 1 0 0
MHOTOTpPaHHUKHU

85 KounTtponsnas pabora "MHuororpaHHUKH" 1 1 0

26 [ToHsiTHE BEKTOpa HA MJIOCKOCTH U B : 0 0
MIPOCTPAHCTBE

87 CymMa BEKTOPOB 1 0 0

88 Pa3zHocTh BEKTOPOB 1 0 0

89 [IpaBuno napamnenenunena 1 0 0

90 YMHOX€EHHE BEKTOpa Ha YUCIIO 1 0 0
Paznoxenue Bekropa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JICKAITUX B OJHOMI 1 0 0
IUIOCKOCTH

92 CkansipHO€ MpOU3BE/ICHUE 1 0 0

03 Beruncnenue yria Mex1y BEKTOpaMu B | 0 0
IIPOCTPAHCTBE

94 [IpocTeiimue 3aa4u ¢ BEKTOPAMHU 1 0 0

95 IIpocTenmue 3aga4n ¢ BEKTOPAMHU 1 0 0

96 IIpocTenmue 3aga4n ¢ BEKTOPAMHU 1 0 0

97 IIpocreiimme 3ana4u ¢ BEKTOpaMu 1 0 0

98 O06o0011eHre U cucTeMaTu3alus 3HaHUN 1 0 0




99 O06o01IeHne 1 cucTeMaTu3aus 3HaHu ! 1 0 0
100 Hrorosas KoHTpoJbHAs padoTa 1 1 0
101 HroroBast KOHTpoOJbHAS paboTa 1 1 0
102 O06o01IeHne 1 cucTeMaTH3alus 3HaHU ! 1 0 0

OBUIEE KOJIMYECTBO YACOB I10 102 6 0

[TPOTPAMME




11 KVIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
Mara uupposbie
Nenn/m | Tema ypoka Konrpoabubie | IlpakTHyeckue
Bcero H3y4eHHusi | oOpa3oBaTesIbHbIE
padoTsbI padoThI
pecypcsl
| [ToBTopenue tems! "KoopauHars! BekTopa | 0 0
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
) [ToBTOpenue Tems! "CkansgpHoe | 0 0
MIPOU3BEICHHE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1 0 0
MEK/ly BEKTOpamMH B IpOCTpaHCTBE"
4 [ToBTOpEeHUE TEMBI "YpaBHEHNE TPSAMOH, | 0 0
MPOXOSIIEH Yepe3 ABE TOUKH"
5 YpaBHEHUE MIOCKOCTH, HOpMaJlb, | 0 0
YPaBHEHHE IUIOCKOCTH B OTPE3KAX
6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1 0 0
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekropHoe npousBeneHne 1 0 0
g JIuHeitHbIe HEpaBEHCTBA, TUHEUHOE 1 0 0
IIPOrpaMMHUPOBAHHE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE | 0 0
IIPOrpaMMHUPOBAHHE
10 AnanuTuyecKkue METobl pacuéra yria | 0 0
MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX
1 AHanuTHYECKUE METOBI pacuéTa yria | 0 0
MEXAY IIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopmyna pacCTOSHUS OT TOUKH JI0 1 0 0




IIJIOCKOCTH B KOOpAMHATAxX

HaxoxneHue paccTosiHui OT TOUKHU 710

13 IJIOCKOCTH B KyOe

14 HaxoxneHue paccTosiHuil OT TOYKHU 10
IJIOCKOCTH B MPAaBUJIbHOW UPAMU/JIE

15 KonTtponbHas pabota "Ananuruyeckas
reoMerpus"

16 CeueHusi MHOTOIPAaHHUKOB: CTaHAApTHBIE
MHOTOTpPaHHUKHU

17 CedeHusi MHOTOIPAHHUKOB: METO/T CIIE0B
CeueHrsi MHOTOTPAHHUKOB: CTaHAAPTHBIE

18 IIJIOCKOCTH, IIEPECEUEHNUS NPSAMBIX U
IIJIOCKOCTEMN

19 [TapannenbHble IpsIMbIE U TNIOCKOCTH:
napasiesIbHble CeUeHUs

20 [TapannenbHble MPsIMbIE U IUIOCKOCTH:
pacy€T OTHOIIECHUI
[TapannenbHble IpsIMbIE U TNIOCKOCTH:

21 YTJIbl MEXTY CKPEIIUBAIOIIIMMHUCS
HPSIMBIMU
[leprienAuKynspHBIE MPSIMBIE U

” IUIOCKOCTHU: CTaHJAPTHBIE Mapbl
NEePIEHANKYIAPHBIX INIOCKOCTEHN U
IPSIMBIX, CHAMMETPUU MHOTOTPAHHUKOB
[lepneHniuKynsspHBIE MIPSMBIE U

23 IIJIOCKOCTH: TEOPEMA O TpexX
NEpIEHIUKYJIIIpax

24 [lepnieHquKyNIApHBIE IPSAMBIE U




IIJIOCKOCTH: BBIYMCJIICHHUSA OJIMH B
MHOT'OrpaHHUKax

25

[ToBTOpEenue: monaau
MHOTOYI'OJIbHUKOB, (DOPMYJIbI JIsI
TIOMIAIeH, COOOPAKCHHMS TTO00MS

26

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIbI JIsI
TIJI0IA IeH, COOOpaKEeHHS O 100Us

27

[ToBTOpEenue: mionaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TIJTOTA IeH, COOOPaKEHHUS TI0100MsI

28

[lnomany ceyeHnii MHOTOTPaHHUKOB:
TIJTOTIAIA TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOPaKEHHUSI 1101001t

29

[Inomany ceyeHnii MHOTOTPaHHUKOB:
TIJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOPaKEHHUSI 1101001t

30

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

31

O06bém Tena. O6beM NPSIMOYTOJILHOTO
napaJuiesenuresa

32

3agaun 00 yABOEHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKLUH yria

33

CrepeoMeTpUUECKHE 3a/1a4H, CBA3aHHbIE C
00BEMOM MPSMOYTOJILHOTO
napasiesienumnesa

34

HpI/IKHa,[[HLIe 3aga4yu, CBA3aHHBIC C




BBIYHCIICHUEM 00bEMa MPSIMOYTOJIEHOTO
napajuiesienunesna

35

OO0BEM IpsAMOI TPU3MBI

36

CrepeoMeTpHuecKUe 3a/1a4l, CBSA3aHHbIE C
BBIUMCIIEHUEM 00BEMOB TIPSMOM MTPU3MBI

37

[TpuknagHbie 3a1a9u, CBSI3aHHBIE C
00BEMOM NPSAMO MPU3MBI

38

Brruncnenue 00EMOB T C TOMOIIBIO
omnpenenéHHoro uurerpana. OobpEm
HAaKJIOHHOHN TIPU3MBI

39

Breruucienne 00bEMOB TEN ¢ IIOMOIIBIO
onpenenéHHoro uuterpana. OopEm
HI/IpaMI/I)II)I

40

®dopmyna 00pEmMa mupamuael. OTHOIIICHUE
00BEMOB MUPAMHU/T C OOITUM yTIIOM

41

®dopmyna 00pEmMa mupamuael. OTHOIIICHUE
00BEMOB MUPAMHU/T C OOITUM yTIIOM

42

CrepeoMeTpHuecKue 3a/1auu, CBA3aHHbIE C
00bEMaMu HAKIIOHHOM MPU3MBI

43

CrepeoMeTpUYeCKUE 3a/1a4H, CBI3aHHBIC C
00BbEMaMU TTUPAMHMIBI

44

[Tpuknamaeie 3anaun mo Teme "OO0bEMBI
Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45

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

46

[Tpumenenune o0bEMOB. Boruncienne
paccTosiHUA 10 IUIOCKOCTH




KontponsHas padora "O0béM

47 "
MHOTOTpaHHUKA
Hunuuapudeckast TOBEPXHOCTb,

48 00pa3yroIne MUIHHIPUICCKON
MMOBEPXHOCTHU

49 Hunmuaap. [psmoi KpyroBoi HUIUHAP.
[l1omaap MOBEpXHOCTH LIWIMHAPA

50 Konnueckas moBepXHOCTh, 00pa3yromme
KOHMYECKOU noBepxHocTH. Konyc

51 CedeHune KOHyca IIOCKOCTHIO,
MapajuieTbHOMN TI0CKOCTA OCHOBAHUS

50 Yceuéunslil konyc. M3o0paxkenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tmomaae 60KOBOY OBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA

54 [Tmomaabs 60KOBOM OBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA
CrepeoMeTrpHuueckue 3aJ1auu Ha

55 JI0Ka3aTeJIbCTBO U BEIYMCIICHHE,
MIOCTPOCHUEM CEYCHHM LIUIIMH/IPA, KOHYyca
CrepeoMeTpHuueckue 3aJ1auu Ha

56 JI0Ka3aTeNIbCTBO U BHIYHUCIICHUE,
MIOCTPOCHUEM CEYCHHI UIMH]IPA, KOHYCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
HUIHHIPOM

53 [IpuknagHeie 3aqa4n, CBSI3aHHBIE C
HWIHHIPOM

59 Coepa u map




60

[Mepeceuenue chepsl 1 mapa ¢
iockoctero. Kacanue mapa u cepbl
IUIOCKOCTBI0. But 1 n300pakenue mapa

61

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. B 1 m300paxkenue mapa

62

VYpasuenue chepsl. [nomanp chepsl u e
yacreu

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuyecKHe 3a/1a4yu Ha
JTI0Ka3aTeNIbCTBO U BEIYMCIICHHE,
CBsI3aHHBIE CO chepoi U 1apoMm,
MMOCTPOCHUEM MX CEYCHHH TUIOCKOCTHIO

65

CrepeomeTpHuecKHe 3a1aui Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHHE,
CBsI3aHHBIE CO Chepoii U mapoMm,
MOCTPOCHUEM UX CEUCHHH TUIOCKOCTHIO

66

[IpuknaaHbie 3a7a9u, CBSI3aHHBIEC CO
ctepoit u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH Ha MJIOCKOCTH,
BBIUMCIICHUS B OKPY)KHOCTH, CTaHJapTHBIE
nonoous

68

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

69

3agaun o Teme ""Tena U MOBEPXHOCTH
BpalieHus"

70

3agaun o teme ""Tena U NOBEPXHOCTH
BpaiieHus"




71

Kontponsnas padora "Tena u
IIOBEPXHOCTHU BpaleHus"

72

O6bém muuHapa. Teopema 06 00bEME
IpsAMOro NuJIMHApa

73

Brrunciienne 005EMOB TEI ¢ TOMOIIBIO
onpenenéHHoro unrerpana. Oobpém
KOHyca

74

TTimomam OOKOBOH U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75
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